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IIepenmosa

Hauanbnwmii mociOHuk "AHTIiHCEKa MOBa Jij1s 010J10TIB" MPU3HAYEHUH ISl CTYICHTIB |-
3 KypciB OIONOTIYHUX CHEHiadbHOCTEH CTaliOHAPHOTO BiIUICHHS, BHIIUX HABYAIBHUX
3aKJIa/IiB, SIK1 BXKE BOJIOAIIOTH 0a30BUM Ta CEPEHIM PIBHEM MOBIICHHEBOT KOMIIETEHIIII.

Merta nociOHHKa - MiIBUIICHHS (axoBOi MOBIIEHHEBOT KOMITETEHIIIi CTYACHTIB-010JI0TiB
Ha MaTepiaii aBTEHTHYHHX HAayKOBHX JDKEpEN Ta CIPHUSHHS PO3BUTKOBI HACTYIHUX BMIiHb Ta
HaBUYOK:

e cdeKTHBHE YUTAHHS aHTJIOMOBHOI HAYKOBOI JIITEpaTypH;

® HarpoMajpKCHHs CIIOBHHKOBOTO 3amacy Ta HWOTO 3akpilUIeHHS W aKTUBI3AIisl B YCHOMY
MOBJIEHHI;

e BeJeHHs Oecian B Mexax (axy;

e pedepyBaHHS Ta MEPEKIIa]l HAYKOBUX TEKCTIB;

e caMmoCTiifHa po0OoTa HaJl MPOEKTaMH Ta iX Mpe3eHTAIlisl.

Hanexxne oBOJIOIHHS LIMMH BMIHHSIMU 1 HABUYKaMU JacTh MallOyTHIM (axiBLsSM 3MOTy
a/IeKBaTHO (PyHKI[IOHYBaTH y MpodeciiHoMY cepeI0BHIIIL.

[TociOHuk cknagaerbes 3 18 ypokiB, 3rpylnoBaHUX y S5 TeMaTHYHHX OJIOKIB, IO
BIJINMOB1/Ial0Th OCHOBHUM HampsiMKaM CydacHOi 0loJjioriuHoi Hayku, a came "JKuTrts Ta ioro
noxokeHHs", "Kimitnaa sk ocHoBa Bcboro xkuBoro", "Mikpoopranizmu", "PocnuHHuN Ta
TBapuHHUM CBIT", "OCHOBHU €BOJIOLII Ta €KOJIOTii".

CrepxHEM KOXHOTO YpPOKy € (paxoBHWid TEKCT Ta HHU3Ka 3aBIaHb, YKIAJCHUX 32
HACTYITHOIO CXEMOIO:

e BIpaBU IMepe]l MOYaTKOM poOOTH HaJx 0a30BHUM TEKCTOM, SKI BKIIOYAIOTh TaKOX

(hoHETHYHUI TPEHIHT;

® BIIPaBH, METOIO SIKMX € KOHTPOJb Ta MEPEeBipKa PO3yMIHHS 3MICTY TEKCTY Ta BIIpaBU Ha

TOMTIOBHEHHS, aKTHBI3AIlII0 Ta 3aKpilJIEHHsS CJIOBHUKOBOTO 3amacy (mepedpa3yBaHHS,

TIyMau€HHS OKPEMHUX CJIiB, CIOBOCIOJyYeHb Ta ¢pa3 sK y MOJAHOMY KOHTEKCTI Tak 1

1o3a JaHUM KOHTEKCTOM, TOILO);

® 3aBJaHHA, SKI 30CEPEKYIOTh yBary CTYJICHTIB Ha rpaMaTUYHUX SBUIIAX, TPUTAMaHHUX

HayKOBOMY O10JIOTIYHOMY CTHJIFO MOBJICHHS (OCOOJMBOCTI BXKMBAHHS 4YacoOBUX (OPM

Ji€cioBa Yy aKTUBHOMY Ta IAaCMBHOMY CTaHaX, MHOXXMHAa IMEHHHMKA, KOHCTPYKIII 3

1H(QIHITUBOM, TEpYyHJIEM, MIENPUKMETHUKOM, eM(aThuuHi KOHCTPYKIIii, MOJIaabHI

JIECTIOBA, OCHOBH CJIOBOTBOPY TOWIO);

® Cexllis 13 3aBJaHHSAMHU [UId ayAilOBaHHA, CIPSMOBaHMMH Ha (OPMYBAHHS HABUYOK
CHPUMHATTSA Ha CIIyX Ta PO3YMIHHS OPUTIHAJILHOTO YCHOTO MOBJICHHS;
® 3aBJaHHA JUId PO3BUTKY HABHUYOK IMCHMOBOI Ta YCHOI KOMYHIKamii (mepekmnan 3

yKpaiHChKOT aHTIIHCHKOI0 MOBOIO 1 HaBMaku, pedepyBaHHS TEKCTIB Ta BEACHHS Oecia B

MeXaxX TEMaTHKH YPOKY, TOLIO).

Koxen 6510k ypoKiB 3aBEpIIYETHCS] PO3AUIOM 13 3aBAAHHSIMHM JJIsl I0JIATKOBOTO TPEHIHTY,
PO3BUTKY BMiHb Ta HaBHYOK, C(OPMOBaHHMX IMiJ 4ac poOoTH i3 marepiamom Onoky. Cromau
BKJIFOUEHO JIOJIATKOB1 TEKCTH, LIO0 TOPKAIOTHCS CY4aCHUX BAXJIMBUX Ta ILIKaBUX MpoOieM y
raiy3i 610J10Tii Ta CIOHYKAIOTh CTYJEHTIB JO OOrOBOPEHHS LIUX MPoOIeM; KPOCBOPIH Ta pedycHu
Ha TMepeBipKy SKOCT1 3aCBOEHHS 0a30BOi TEPMIHOJIOTIT; a TAKOXK MMOJAAHO TEMH JUIsl MATOTOBKH Ta
Mpe3eHTallii JomoBiaeH.

[TociOHUK CYMPOBOIKYETHCS COUCKOM OiomoriyHuX TepMiHiB (6mu3bko 700 neKcHUYHUX
OJIMHUIIL) T4 KOMIUIEKTYEThCS ayIdi0KaceTolo, mMarepial sIKOi HaYUTaHWM HOCIAMH aHTIIHCHKOT
MOBH SIK P1THOT.

Po3pobka mociOHMKa 37ilicHIOBajacs  BIAMNOBITHO 1O  3arajibHOEBPONEHCHKUX
PexomMeHparriii 3 MOBHOT OCBITH Ta 3 ypaxyBaHHSM MHpPOTpaMU PIBHEBOTO BHBYEHHS 1HO3EMHOI
MOBH.



[TociGHMK copus€e KOMIUIGKCHOMY BHMBUEHHIO aHIJIMCbKOI MOBH mpodeciifHoro
CHIPSIMYBaHHS Ta IHTETPOBAHOMY PO3BUTKY MOBJICHHEBUX HABHUOK.
[TociGHMKOM TaKOX MOXYTh CKOpPHCTaTHCS acHipaHTH Ta ¢axiBIi y ramxysi Oioiorii, ski
[ParHyTh PO3BUHYTH UM MOTIMOUTH MOBJICHHEBI HABHUKU Yy KOHTEKCT1 CBOTO (paxy.
ABTOpH
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Ilepenmona

Hapuanbauit nocioHuk "Aurmilickka MoBa i1 010710T1B" MPU3HAYCHUHN IS
CTyIeHTIB 1-3 KypciB O10JOTTUHMX CHEIIAIbBHOCTEH CTAaIlilOHAPHOTO BIIILJICHHS,
BUIIUX HABYAJIbHUX 3aKJIaJiB, sIKI BXK€ BOJIOAIIOTH 0A30BHM Ta CEpeAHIM piBHEM
MOBJICHHEBOT KOMIIETEHII{1.

Merta mnociOHMKA - MiABUIIEHHS (AaxoBOi MOBJICHHEBOI KOMIIETEHIIT
CTYJI€HTIB-010JIOT1B Ha MaTepiajil aBTeHTMYHUX HAYKOBUX JDKEped Ta CHPHUSHHS
PO3BUTKOBI HACTYITHUX BMiHb T4 HABHUYOK:

e c(dexTUBHE YMTAHHS aHTJIOMOBHOT HAYKOBOI JIITEpPaTypH;

® HarpoMaJKCHHS CJIOBHUKOBOTO 3alacy Ta WOTO 3aKpillJICHHS W aKTUBI3aIlis B
YCHOMY MOBJICHHI;

e BeJleHHA Oeciau B Mexax (axy;

e pedepyBaHHS Ta MEPEKIIa]] HAYKOBUX TEKCTIB;

e camocTiiiHa poOOTa HaJ MPOCKTAMHM Ta 1X MPE3EHTAIlis.

Hanexne oBOMOMIHHSA MMM BMIHHSMHM 1 HaBHYKaMH JacTh MalOyTHIM
(haxiBISIM 3MOTY aIeKBaTHO (PYHKIIIOHYBATH y MpodeciitHOMY CepeIOBHIIII.

[Toci6HuK ckiamaeTbes 3 18 ypokiB, 3rpyloBaHUX Y 5 TeMaTHYHUX OJIOKIB,
0 BiAMOBIAAIOTh OCHOBHHMM HampsiMKaM cyd4acHOi O10J0T14HOi HayKH, a came
"Xurta Ta #Horo mnoxomkeHHsa", "KiiTMHa K OCHOBa BCHOTO JKHUBOIO'",
"Mikpoopranizmu", "PocnuHamii Ta TBapuHHUN CBIT', "OCHOBH €BOJIOIIi Ta
eKoJtorii".

Crep:kHEM KOXKHOTO YPOKY € (paXxOBHUM TEKCT Ta HU3KA 3aBJIaHb, YKIAJICHUX
3a HACTYITHOIO CXEMOIO:

® BIpaBHW MEpea MOYaTKOM poOOTH HajJ 0a30BUM TEKCTOM, SKi BKIIOYAIOTH
TaKoX (POHETHUYHUN TPEHIHT;
® BIPaBU, METOIO AKUX € KOHTPOJb Ta MEPEBIpKa PO3YMIHHS 3MICTY TEKCTY Ta

BIIPaBY Ha MOMOBHEHHS, aKTUBI3aIlil0 Ta 3aKPIIJICHHS CIIOBHUKOBOTO 3aIacy

(mepedpazyBaHHS, TIIyMau€HHS OKPEMHUX CJIiB, CIIOBOCTIONYYECHB Ta (pa3 sk

y MMOJaHOMY KOHTEKCTI TaK 1 1103a JaHUM KOHTEKCTOM, TOIIO);

® 3aBJaHHS, SKI 30CEPEIKYIOTh yBary CTYACHTIB HAa TPaMaTHYHHUX SBUIIAX,



MpUTAMaHHUX HAyKOBOMY O10JOT1YHOMY CTHJIIO MOBJIEHHS (0COOJIMBOCTI

BXKUBAaHHS 9acoBHX (OpPM JI€CIIOBA y aKTHBHOMY Ta TMACHBHOMY CTaHaX,

MHOXMHA  IMEHHUKA, KOHCTPYKWII 3  1HQIHITUBOM, TIEpYyHIIEM,

JIENPUKMETHUKOM, eM(paTH4HI KOHCTPYKIIi, MOJAJIbHI JI€CIOBA, OCHOBU

CJIOBOTBOPY TOIIIO);

® CeKI[is 13 3aBIaHHAMM [JIsl ayJIIOBaHHS, CIPSIMOBAHUMH Ha (OPMYBAHHS
HAaBUYOK CHPUUHSATTS Ha CIyX Ta PO3YMIHHS OPHUTIHAIBLHOTO YCHOTO
MOBJICHHS;

® 3aBJaHHSA JUIA PO3BUTKY HABHYOK IHCHMOBOI Ta YCHOI KOMYHIKarlii

(mepekyiazy 3 yKpaiHChKOI aHIJIIACHKOI0 MOBOIO 1 HAaBMAaKku, pedepyBaHHS

TEKCTIB Ta BEJICHHS 0eciJi B MeKaX TEMaTHKH YPOKY, TOIIIO).

Koxken OIIOK YpOKIB 3aBEpIIYETBHCS PO3IUIOM 13 3aBOaHHSAMHU IS
JI0JIAaTKOBOTO TPEHIHTY, PO3BUTKY BMIiHb Ta HaBUYOK, C(POPMOBAHMX IIiJ dYac
pobotn 13 matepiasiom Osioky. Croam BKJIIOYEHO JOJATKOBI TEKCTH, IO
TOPKAIOThCS CYYaCHHUX BaXKJIMBUX Ta I[IKaBUX MpoOyieM y ramy3i Oiojorii Ta
CIIOHYKAIOTh CTYJEHTIB 0 OOTOBOPEHHSI IIUX MpoOJeM; KPOCBOPAU Ta pedycu Ha
NEePEBIPKY SKOCTI 3aCBOEHHS 0a30BOi TEPMIHOJIOTIT; a TaKOX IMOJAAHO TEMH IJIsI
MiATOTOBKY Ta MPEe3eHTAIlli JOTIOBIIEH.

[TociOGHUK CYyNpPOBOKYETHCS CIIMCKOM O10JI0TIYHUX TepMiHiB (0au3bko 700
JEKCUYHUX OJIMHUIIb) Ta KOMIUICKTYETbCA ayJl10KaceTolo, MaTepial [Koi
HAYUTaHUN HOCISIMHU aHTIIMCHKOT MOBH SIK PiJTHOI.

Po3pob6ka nmocibHuKa 3/aiiicHIOBaIACS BIATIOBITHO J0 3araabHOEBPOIIEHCHKIX
PexomMeHnaiiiii 3 MOBHOI OCBITH Ta 3 YpaxyBaHHIM MPOTPaMHu PiBHEBOTO BUBUEHHS
1HO3€MHO1 MOBH.

[locibHuk  cnpusie  KOMIUIEKCHOMY  BHBYEHHIO  aHTJIIMCBKOI  MOBH
npodeciitHoro cpssMyBaHHS Ta IHTETPOBAHOMY PO3BUTKY MOBICHHEBUX HABUYOK.

[TociOHMKOM TaKOX MOXYTh CKOPHUCTATHCS acmipaHTH Ta ¢axiBii y ramysi
Oiosorii, SKi TparHyTh PO3BUHYTH YU TIOTJIMOWTH MOBJICHHEBI HABUYKU Y
KOHTEKCTIi CBOTO (haxy.

ABTOpHU



Unit 1

Lesson 1

BIOLOGY - THE SCIENCE OF LIFE
PRE-READING TASKS

I. Answer the following questions

e  What is the subject matter of biological science?
e What branches of modern biology can you name?

e Why did you choose to study biology?

I1. Listen to the following words and practice their pronunciation

Biology, science, discipline, zoology, botany, molecule, molecular,
population, biophysics, biochemistry, nucleic acid, protein, heredity, organismal,
cellular, multicellular, developmental, physiology, nervous, neurophysiology,
behaviour, ethology, evolutionary, gene, genetics, ecology, natural, habitat,

sociobiology, human, biomedicine, anthropology.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) encompass, Vv a) a mutual or reciprocal action or influence;

2) scope, n b) to stretch or extend across, over, or around;

3) segregation, n c) lack of due care or attention; negligence;

4) cogent, adj d) separation, setting apart;

5) span, v e) the range of things that a subject, activity, book, etc.
6) breakthrough, n deals with;

7) interaction, n ) the natural home of a plant or animal;

8) neglect, n g) forcefully convincing;



9) boundary, n h) something that indicates the farthest limit, as of an
10) habitat, n area;
11)fluid, adj 1) to include entirely or comprehensively;
j) a significant development or discovery, esp. in
science;

k) (1) liquid; (2) constantly changing or apt to change.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Biology is the science of life. The term biology was introduced in Germany in
1800 and popularized by the French naturalist Jean-Baptiste de Lamarck as a
means of encompassing the growing number of disciplines involved with the study
of living forms. The scope of biological science is so broad that it has been

subdivided into separate branches for convenience of study. Despite apparent

differences, all the subdivisions are interrelated by basic principles that underlie all

biological manifestations.

It was once the custom to separate the study of plants (botany) from that of
animals (zoology), and the study of the structure of organisms (morphology) from
that of function (physiology). The English zoologist Thomas Henry Huxley was
the first to insist that the conventional segregation of zoology and botany was

intellectually meaningless and that all living things should be studied in an

integrated way. Huxley’s approach to the study of biology is even more cogent

today, because scientists now realize that many lower organisms are neither plants
nor animals. The limits of the science, however, have always been difficult to

determine, and as the scope of biology has shifted over the years, its subject areas

have been changed and reorganized.
The current approach to the study of living things is based on the levels of
biological organization involved — whether molecules, cells, individuals, or

populations — and on the specific subject matter under investigation — for

10



example, structure and function, types and classification, and growth and
development.

Molecular biology, which spans biophysics and biochemistry, has made the
most fundamental contributions to modern biology. Much is now known about the

structure and action of nucleic acids and protein, the key molecules of all living

matter. The discovery of the mechanism of heredity was a major breakthrough in
modern science. Another important advance was in understanding how molecules
conduct metabolism, that is, how they process the energy needed to sustain life.

Cellular biology is closely linked with molecular biology. To understand the

functions of the cell — the basic structural unit of living matter — cell biologists
study its components on the molecular level. Organismal biology, in turn, is

related to cellular biology, because the life functions of multicellular organisms

are governed by the activities and interactions of their cellular components. The
study of organisms includes their growth and development (developmental
biology) and how they function (physiology). Particularly important are
investigations of the brain and nervous system (neurophysiology) and animal
behaviour (ethology).

Population biology became firmly established as a major subdivision of
biological studies in the 1970s. Central to this field is evolutionary biology, in
which the contributions of Charles Darwin have been fully appreciated after a long
period of neglect. Population genetics, the study of gene changes in populations,
and ecology, the study of populations in their natural habitats, have been
established subject areas since the 1930s. These two fields were combined in the
1960s to form a rapidly developing new discipline often called, simply, population
biology. Closely associated is a new development in animal-behaviour studies
called sociobiology, which focuses on the genetic contribution to social
interactions among animal populations.

Biology also includes the study of humans at the molecular, cellular, and

organismal levels. If the focus of investigation is the application of biological

11



knowledge to human health, the study is often termed biomedicine. Human

populations are by convention not considered within the province of biology;
instead, they are the subject of anthropology and the various social sciences. The
boundaries and subdivisions of biology, however, are as fluid today as they hlave

always been, and further shifts may be expected.

1. USEFUL PHRASES. Study the following phrases and use them in the

sentences of your own

as a means of — s« 3acio6
under investigation — wo susuacmucs

In turn — y ceoro uepey; y 6ionosios

V. Decide whether the following statements are true or false according to the

text

1. Different branches of biology are connected with each other.

2. According to Huxley it is logical to divide biology into zoology and botany.

3. The subject of biological studies has changed for the past years.

4. Biophysics is a part of molecular biology whereas biochemistry can be referred
to cellular biology.

5. The principles and mechanisms of heredity were known to scholars in late
middle ages.

6. Energy that is necessary for the maintenance of life in a cell is obtained in a
process called replication.

7. Developmental biology, physiology, and ethology are the branches of
organismal biology.

8. Population biology and sociobiology are concerned with the studies of humans.

9. Biomedicine is a branch of science that deals with animal treatment.

V. Make up 6-7 questions on the text and ask them to your partner

12



V1. Find the English equivalents of the following words in the text

B3aeMornoBs’s3aHi; 3BU4aitHUN, TpAJUIIMHIN; Cy4YacHUM, TENEPIIIHIN; BHECOK;
MOCTYII; 3A1MCHIOBATH; MiATPUMYBATH; OLIHIOBATH, I[IHYBAaTH; 30CEpPEIKYBATHUCS,

KOHILEHTPYBAaTH YBary; 3aCTOCYBaHHS.

VII. Use the words from exercise VI to fill in the blanks in the following

sentences
1. Isitreally necessaryto  experiments on animals?
2. He did not fully _ the significance of his invention.
3. All parts of the course are
4. Hewas unableto _ lasting relationships with women.
5. Theiraimistoreduce _ pollution levels in the Black Sea.
6. Einstein was awarded the Nobel Prize for his _ to Quantum Theory.
7 in medical science may make it possible for people to live for 150
years.
8. Acupuncture may work, but | still believe in a more _ approach to
medicine.
9. He felt he neededto _ more on his research.
10. The possible _ of this invention are limitless.

GRAMMAR IN USE: Questions

I. Read the following questions and identify their type

1. What is biology?

2. Did life on Earth appear 3 million or 3 billion years ago?

3. Who was the inventor of the first microscope?

4. Is cell considered the basic unit of life?

5. The phenomenon of diversity of life has had a long history of study, hasn’t it?
6. Do all living organisms reproduce?

7. 1 am going to study hard this semester, aren’t I?

13



I1. Ask questions to the underlined words

8.
9.

. At the present time taxonomy is based on two major assumptions.

1
2. Metabolism is the most obvious hallmark of life.
3.
4

. The history of science shows that generally accepted hypotheses are likely to be

Science is a uniguely human activity.

overturned by new discoveries.

. For many centuries Europeans believed that they were superior to people from

other regions of the earth.

. The controlling factors in plant senescence and death are poorly understood.

. Specialized structures help terrestrial plants reproduce without the assistance of

liquid water. (2 questions)

Fungi and plants reproduce both sexually and asexually.

The Greeks believed that plants derived their nourishment from the soil only.

10. Botany as a pure science began in the 4th century BC with the Greek

philosopher Theophrastus.

I11. Make question-tags

1. Evidence to support the theory of evolution has come primarily from the fossil
record, ?
2. Cuckoos don’t build nests, ?
3. Evolution itself is a biological phenomenon common to all living things,
?
4. Before the invention of a microscope, people didn’t know anything about cells,
?
5. In agriculture, both asexual and sexual reproduction are important, ?
6. You weren’t listening to the lecture, ?
7. I’'m going to become a scientist, ?
8. Keep on working on your project, ?
9. There are a lot of students in the lecture hall, ?
10. This isn’t very interesting, ?

14



LISTENING COMPREHENSION

I. You are going to hear two fragments of a lecture about the history of our

planet and life on it. Listen to the first fragment and answer the following

guestions. Before listening discuss the meaning of the words in the box below

with your classmates or teacher

big bang cluster mountain range
background radiation compress plain

permeate melt erode

be tuned to radioactive decay hydrogen
expand core carbon dioxide
collapse crust nitrogen
gravitational attraction mantle water vapour
solid matter dense dissolve
aggregation silicate materials lightning

dust particles sea bed

1. When did the “big bang” occur?

2. Has the universe stopped expanding?

3. How can we “feel” the effects of the original explosion?

4. What do we call our galaxy?

5. When did our solar system shape up?

6. How were most of the planets built?

7. What is the composition of the earth’s core and mantle?

8. How thick is the earth’s crust?

9. Is the atmosphere we have now the same one that used to surround the earth

about 5 billion years ago?

15




I1. Listen to the second fragment and complete the following sentences. Study

the following words before listening

to bear traces of mud ice age

to teem with life ozone layer glacier
ultraviolet radiation damaging wavelength high latitude
be confined to shallow coastal waters

1. The oldest rocks we can find on earth (over 3.5 billion years old)

2. Life was confined to depths below 5 meters (m) in the ocean,

by the absorbing shield of water, or

3. , the atmosphere gradually changed.

4. The ozone blocked some of the most damaging

5.Life evolved and the land was colonized long  before

positions.

6. Throughout the  history of the planet, there have been

7. During warmer epochs, , and mild climates prevailed

even at high latitudes.

8. It was during this period that Homo sapiens — — evolved.

WRITING AND SPEAKING
Write a short essay about biology using the vocabulary of Lesson 1. Get ready

to present it in class
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Lesson 2
LIFE
PRE-READING TASKS

I. Answer the following questions

e How do you understand the meaning of the word “Life”?
e How do you think it can be interpreted by the following disciplines: philosophy,
theology, biology?

e Try to develop your own definition of this notion.

I1. Listen to the following words and practice their pronunciation

Metabolism, growth, reproduction, responsiveness, adaptation, chemical,
heterotroph, autotroph, evolution, unicellular, mutability, offspring, generation,

environment, unique, pressure, sophisticated.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) adjust, v a) an idea, method, or quality that is typical of a particular
2) hallmark, n person or thing;

3) imply, v b) to let a substance or energy flow out;

4) origin, n c) a group of animals or plants whose members are similar
5) property, n and can breed together to produce young animals or plants;
6) release, v d) a quality or power that a substance, plant etc has;

7) sample, n e) to continue to live in spite of difficulties;

8) significance, n f) to become or make something more suitable for a particular
9) species, n purpose;
10)survive, v g) the importance of an event, action etc, especially because

of the effects or influence it will have in the future;
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h)a small part or amount of something that is examined in
order to find out something about the whole;

1) to suggest that something is true, without saying this
directly;

J) the place or situation in which something begins to exist.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Although a great deal is known about life, defining life turns out to be more
difficult than one might suppose. There is no simple description that sets living
organisms apart from nonliving matter. The most generally accepted definition of
life describes it as the state of a material complex or individual characterized by
the capacity to perform certain functional activities, including metabolism, growth,
reproduction, and some form of responsiveness and adaptation. Life is further
characterized by the presence of complex transformations of organic molecules

and by the organization of such molecules into the successively larger units of

protoplasm, cells, organs, and organisms.

Metabolism is the most obvious hallmark of life. Every organism carries out
chemical reactions that release energy. The metabolism of an organism is the sum
of all the chemical reactions it performs. Some organisms obtain their energy by
taking up complex chemical substances (foods) from their environment and
metabolizing these substances to release energy and to make chemical building
blocks from which other substances may be made. Such organisms are called
heterotrophs (other-feeders). The remaining species are autotrophs (self-feeders)
and obtain their energy either from sunlight or, in a few cases, by taking up very
simple mineral substances (but not foods) and carrying on energy-releasing
metabolism based on changes in those substances. Modern-day heterotrophs obtain

their energy directly or indirectly from the autotrophs.
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Growth and reproduction are always associated with life. Unicellular

organisms grow to a certain size and then divide. Some more complex organisms

bud off small portions of their bodies to form new individuals. Most large

organisms reproduce by means of special cells produced specifically for that
purpose. The key is that these reproductive portions, however small, contain the
information necessary to form an entire new individual.

Heredity and mutability are also essential features of life. When living
things reproduce, they often produce offspring that are not exact copies of
themselves. The difference between parents and offspring can, in turn, be
transmitted to the next generation, usually with additional changes. It is this

property of reproducing with changes that makes possible the evolution of life and

gives life one of its most distinctive features: adaptation. When we say that

organisms are adapted to their environments, we mean that they have
characteristics that enable them to survive and reproduce in those environments. It
has long been evident that living organisms are adjusted to their environments in

remarkably subtle ways, but people found it difficult to develop scientifically

rigorous ways to study how organisms had become adapted. Biology could not and

did not become a sophisticated science until scientific methods could be applied to

the study of adaptation. This did not occur until a little over a century ago, when

Charles Darwin proposed the first scientifically testable theory about adaptation.

Adaptation is a uniquely biological notion. It does not make sense to ask
what the function of the law of gravity is or what the adaptive significance of the
relationships among temperature, pressure, and volume of a sample of a gas is.

These are features of the nonliving world that we simply take as given, and the

explanations of them are sought in purely mechanistic terms. However, in biology
we do ask questions about function — for example, “What do wings do?” All
studies of wings, even purely descriptive ones, are strongly influenced by thoughts

about function. It is, in fact, difficult to describe a wing without referring to its
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function. Structure in biology is strongly linked to function, and biologists look at
differences in structure to find out how they affect functioning.
Another specific feature of life lies in the fact that all the organisms on Earth

are extremely closely related, despite superficial differences. The fundamental

ground pattern, both in form and in matter, of all life on Earth is essentially

identical. This identity probably implies that all organisms on Earth are evolved

from a single instance of the origin of life.

1. USEFUL PHRASES. Study the phrases below and match two halves of

the sentences that follow

turn out — suasumuce, eusaeiamucy

set something apart from something — sidoxpemmosamu
carry out — 3oiticniosamu

by means of — 3a oonomozorn

adapt/adjust to — npucmocosysamuce 0o

1. Many of Lamarck's examples, suchas a)...out to be deleterious and often

the long neck of the giraffe, can be lead to some impairment or to death
more satisfactorily explained... of the organism.

2. Many other organisms adapt... b) ...out unique functions.

3. Most mutations, however, turn... C) ...by means of natural selection.

4. A three-domain system, however, d)...apart from prokaryotes and

accounts for the differences that set eukaryotes.

the archaea... e) ...to seasonal temperature changes

5. Each membrane structure has its own by producing dormant forms, such as
distinct composition of proteins and spores or eggs, to survive the low
lipids enabling it to carry... temperatures.

IV. Answer the following questions about the text “Life”

1. What is the main problem of defining life?
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. What functional characteristics differentiate living things from non-living ones?
. Why is metabolism important for living beings?

. What is the difference between heterotrophs and autotrophs?

. What reproduction patterns are mentioned in the text?

. What is the role of mutability for living organisms?

. What is adaptation?

. How is structure related to function in biology?

© 00 N OO O B~ W DN

. What arguments can be presented to support the idea of common origin for all

living beings on earth?

V. Find the following words in the text “Life” and explain their meanings.
Then select the synonyms of these words from the list below. Explain the

difference between the synonyms using a dictionary

essential, : ; rigorous, : ;
entire, : ; evident, : ;
occur, : ; perform, :

obtain, : ;

Whole; acquire; complete; exact; important; necessary; accomplish; take

place; happen; thorough; clear; gain; carry out; obvious.
V1. Use the words from the previous exercise in your own sentences
GRAMMAR IN USE: Emphatic Structures

I. Look at the following sentences. What is special about their structure?

Discuss this type of structure with your teacher and do the task that follows

1. It is this property of reproducing with changes that makes possible the evolution
of life.
2. This did not occur until a little over a century ago, when Charles Darwin

proposed the first scientifically testable theory about adaptation.
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3. However, in biology we do ask questions about function.
4. Not until the late 1920s and the early '30s was the full significance of Mendel’s

works realized.

Paraphrase the following sentences as required making them emphatic

Example: Life on this planet originated in water. (It was) ->

It was in water that life originated on this planet.

1. It became possible to study unicellular organisms after the invention of
microscope. (Only after)

2. The specific carrier of the genetic information in higher organisms is
deoxyribonucleic acid. (It is)

3. The genetic code was broken only in the 1960s. (It was not)

4. Artists began to paint horses correctly only after the invention of camera. (Not
until)

5. Scientists didn’t know much about the true mechanism of blood circulation
before the 17th century. (Little)

6. Mendel’s work on heredity was recognized only in 1900. (It was)

7. The English chemist Joseph Priestley demonstrated that growing plants
“restore” air from which the oxygen has been removed. (It was)

8. Water is interesting chemically and it is one of the most biologically important
substances. (Not only)

9. Scientists do not often have an opportunity to observe this phenomenon.

(Rarely)
LISTENING COMPREHENSION

I. You are going to hear four different definitions of life (A, B, C, D). Choose
the best summary for each of the definitions. Before listening discuss the

meaning of the words in the box below with your classmates or teacher
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excrete revive host animal

alter clement conditions emphasis
oxidation state proteinacious catalysts to confer benefits
sulfur enzymes random processes
boundary counterexample complexity

to remain dormant virus-like

A

1.The physiological definition is inconsistent because automobiles can “breathe”,

(13 29 ¢¢

eat”, “excrete”, etc. similarly to living things.

2.The physiological definition has certain drawbacks because some non-living
objects (e.g. machines) can “perform” functions similar to those of living beings
whereas some living organisms such as certain bacteria do not carry out all
processes of life (e.g. breathing).

3.The physiological definition is incorrect because some bacteria don’t breathe.

B

1.The metabolic definition emphasizes the ability of living organisms to exchange
substances and energy with their external environments while preserving their
basic characteristics.

2.According to the metabolic definition seeds and spores are not alive because they
remain dormant for hundreds of years without any visible metabolism.

3.There are exceptions to the metabolic definition because some living organisms
are inclined to change their inner structure and properties during their life cycles.

C

1.The biochemical definition is inconsistent because viruses cannot reproduce.

2.Modern scientists agree that the biochemical definition is better than other
theories and there are virtually no arguments against it.

3.The biochemical definition of life places an emphasis on the fact that all living
organisms contain hereditary information in the form of certain biochemical

structures such as nucleic acids.
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D

1.The genetic definition relies on such characteristics of living organisms as
replication and evolution.

2.The genetic definition concludes that since a replicating organism has no obvious
benefits from replication some living beings (e.g. hybrids) do not replicate.

3.According to the genetic definition it is improbable that a variety of modern

living forms might have evolved from one common ancestor.

I1. Listen to fragment B again and fill in the gaps in the text below

The metabolic definition is still popular with many biologists. It describes

(1) as an object with a (2) , continually
exchanging (3) with its surroundings, but without altering its
(4) , at least (5) . But again there are
exceptions. There are (6) that remain, so far as is known,
perfectly dormant and totally without (7) at low temperatures
for hundreds, perhaps thousands, of years but that (8) upon

being subjected to more clement conditions.

SPEAKING

Speak about Life covering the following issues:

a) The variety of approaches to the problem of life: the physiological,
metabolic, biochemical, and genetic definitions of life.

b) Metabolism, growth, reproduction, responsiveness, and adaptation as the

main functional activities performed by living organisms.
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Lesson 3
THE ORIGIN OF LIFE
PRE-READING TASKS

I. Answer the following questions

e Inall cultures there are legends explaining the origin of the Earth and life on it.
Which legends do you know? Tell them to your group-mates.

e The scientific and religious views on the problem of origin of life are quite
contradictory. Which of them do you support? Do you believe that a
compromise between religion and science in relation to this problem will ever

be possible?
I1. Listen to the following words and practice their pronunciation

Hypothesis, spontaneous, polymer, nucleotide phosphate, primer, enzyme,
catalyst, template, scarce, proteinoid microsphere, mitotic spindle, chloroplast,

DNA, symbiosis, bacteria, algae, oxygen.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) relevant, adj a) a large quantity of something;

2) site, n b) happening or coming after something else;

3) subsequent, adj c) to completely get rid of something that is unnecessary or

4) catalyst, n unwanted;

5) template, n d) directly relating to the subject or problem being discussed or
6) diverse, adj considered;

7) eliminate, v e) something that is used as a model for another thing;

8) descendant, n ) a place where something important happens;
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9) ancestor, n g) a living form that lived in the past, that modern living forms
10)abundance, n have developed from;
h) something that has developed from something else;
1) a substance that makes a chemical reaction happen more
quickly without being changed itself;

) very different from each other.
Il. Read the following text paying attention to the highlighted words. Explain
or interpret the contextual meaning of the underlined phrases

All the essential building blocks for life and their polymers may have been

produced in some fair concentration on the primitive Earth. This possibility is

certainly relevant to the origin of life, but it is not the same thing as the origin of

life. By the genetic definition of life a self-replicating, mutable molecular system,
capable of interacting with the environment, is required. In contemporary cells the
nucleic acids are the sites of self-replication and mutation. Laboratory experiments
have already shown that polynucleotides can be produced from nucleotide
phosphates in the presence of a specific enzyme of biological origin and a pre-
existing “primer” nucleic acid molecule. If the primer molecule is absent,
polynucleotides are still formed, but they of course contain no genetic information.

Once such a polynucleotide spontaneously forms, it then acts as primer for

subsequent syntheses.

Imagine a primitive ocean filled with nucleotides and their phosphates and
appropriate mineral surfaces serving as catalysts. Even in the absence of the
appropriate enzyme it seems likely, although not yet proved, that spontaneous
assembly of nucleotide phosphates into polynucleotides occurred. Once the first
such polynucleotide was produced, it may have served as a template for its own
reproduction, still of course in the absence of enzymes. As time went on there were

bound to be errors in replication. These would be inherited. A self-replicating and
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mutable molecular system of polynucleotides, eventually leading to a diverse
population of such molecules, may have arisen in this way.

So far as is known, polynucleotides have no catalytic properties, and proteins
have no reproductive properties. It is only the partnership of the two molecules that
makes contemporary life on Earth possible. Accordingly, a critical and unsolved
problem in the origin of life is the first functional relation between these two
molecules, or, equivalently, the origin of the genetic code. If polynucleotides were
initially capable of crude, nonenzymatic replication, and if a crude primitive
genetic code existed, then any one of a very large number of catalytic properties
was available to some self-replicating polynucleotides on the primitive Earth. This
situation is all that would be necessary for the origin of life; those polynucleotides

that could code for a primitive protein having catalytic properties furthering the

replication of the polynucleotide would preferentially replicate. Other

polynucleotides coding for less effective proteins would have replicated more
slowly. The foregoing is one of several possibilities for the origin of the first living
systems. Many separate and rather diverse instances of the origin of life may have
occurred on the primitive Earth, but competition eventually eliminated all but one
line. Every organism on Earth today would be a descendant of that line.

Even the evolution of enzymatic reaction chains may have occurred in free
nucleic acids before the origin of the cell. The cell may have arisen in response to
the need for maintaining a high concentration of scarce building blocks or

enzymes, or as protection against the gradually increasing abundance of oxygen on

the primitive Earth. Oxygen is a well-known poison to many biological processes,
and in contemporary higher organisms the mitochondria that handle molecular
oxygen are kept in the cytoplasm, far from contact with the nuclear material. Even
today processes are known whereby polyamino acids form small spherical objects,
microns to tens of microns across, with some of the properties of cells. These
objects, called proteinoid microspheres by Fox, are certainly not cells, but they

may indicate processes by which the ancestors of cells arose. Prokaryotic cells
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almost certainly preceded eukaryotic cells, and the evolution of so extremely
complex an apparatus as the mitotic spindle (which ensures equal segregation of
replicated chromosomes) must have taken very long periods of time to evolve. The
development of mitochondria and chloroplasts (each of which contains its own
DNA) in the eukaryotic cell may have been the result of a symbiosis, a cooperative

arrangement entered into at first tentatively by originally free-living cells.

Among the oldest known fossils are those found in the Fig Tree chert from
the Transvaal, dated at 3,100,000,000 years old. These organisms have been
identified as bacteria and blue-green algae. It is very reasonable that the oldest
fossils should be prokaryotes rather than eukaryotes. Even prokaryotes, however,

are exceedingly complicated organisms and very highly evolved. Since the Earth is

about 4,500,000,000 years old, this suggests that the origin of life must have

occurred within a few hundred million years of that time.

I11. USEFUL PHRASES. Study the following phrases and complete the

sentences that follow

in the presence/absence of — 3a nassnocmi, y npucymnocmilsiocymnocmi uozcocw
Serve as — ciayeysamu, 6UCTYRAmMu sK/y poii
be capable of — 6ymu z30amnum, cnpomosicrum

In response to — y 6i0nosiob Ha wock, SIK peakyis Ha WOCh

1. At lower temperatures ammonia or hydrogen cyanide could a liquid
medium.
2. Humans, along with some other organisms, are omnivores that means they
functioning as herbivores or carnivores.
3. Antibodies are chemicals (Y-shaped) produced by an animal a
specific antigen.
4. Under alkaline conditions, and inorganic catalysts, formaldehyde

spontaneously reacts to form a variety of sugars.
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ozone, the ultraviolet solar flux is so high that a lethal dose for

most organisms would be delivered in less than an hour.

IVV. Make up 7-8 questions on the text “The Origin of Life” and ask them to

your partner

V. Find the English equivalents of the following words in the text “The Origin
of Life”

BianoBiguuii, noTpiOHUN; 30uUpaHHS, MOHTaX; IOMWIIKA; B KIHIICBOMY

pe3ysbTaTi, BpEmTI pelmT; Ha MoYaTKy; rpyOuid, NpPUMITHUBHUMN; pPIIAKICHUMH,

nedIUTHUMN; rapaHTyBaTy, 3a0e3MeuyBaTh; BIIIIJICHHS, BIJOKPEMJICHHS, BUKOITHI

PELITKH.

VI. Use the words from exercise V to fill in the blanks in the following

sentences

1. There must be an in our calculations.

2. Racial in schools still exists in some southern states.

3. Each patient is given a special exercise routine that is for his or her
needs.

4. Several dinosaur were found in Montana.

5. Babbage's great calculating machine was a form of computer.

6. Stan wanted to go to medical school, but later he changed his mind
and began to work as a manager.

7. Water is always In deserts.

8. All the necessary steps had been taken to their safety.

9. During its on the ribosome, each protein acquires a group of from 4 to

10.

100 amino acids called a signal.

, the sky cleared up and we went to the beach.
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GRAMMAR IN USE: Word Order

I. Look at the following sentences and try to identify the position of the words

like probably, often, always, both, ever, never, already, etc.

a) The first living systems probably resided in a molecular garden of Eden, where
all the building blocks were available free.

b) Mitochondria, chloroplasts, and the endoplasmic reticulum are always absent in
prokaryotic cells.

c) Some adaptations of undoubted utility, such as tractor treads in swampy

environments, have never been evolved by natural selection on Earth.

I1. Put the words in brackets in their correct places in the following sentences

1.1t was proved that the larger animals came from eggs. (always)

2.The study of the molecular organization of the cell has had the greatest impact
upon biology during the 20th century. (probably)

3.A man in the street, if asked about life on other planets, will picture life of a
distinctly human sort. (often)

4.Exobiology has deep significance even if extraterrestrial life is found. (never)

5.The cross-sectional structure of the cilia and flagella is nine pairs of peripheral
and one pair of internal fibres. (almost always)

6.1t is claimed that the rise of Christianity was the cause of the decline in science.
(sometimes)

7.Condensing agents can be quite effective in inducing polymerization. (often)

8.Albertus Magnus was the greatest naturalist of the Middle Ages. (probably)

9.Whether a gene is active is the result of an interaction between cells.
(sometimes)

10. Science was virtually dead by the end of the 2nd century AD. (already)
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I11. Reconstruct the sentences below by putting their fragments in order

1.S.L. Miller / in 1953 / experimental simulation / The first / was carried out / by /
deliberate /a U.S. graduate student / of the early Earth conditions.

2.through a liquid / continuously sparked / methane / and hydrogen / was
circulated / a corona discharge / water vapour / water solution / ammonia / A
mixture of / and / by / elsewhere / in the apparatus.

3.to sparking /After / of exposure / changed / the solution / several days / colour.

4.amino and hydroxy acids / indicated that / intimately involved / simple procedure
/ in contemporary life / Subsequent analysis / had been produced / by this /
several.

5.particularly / quite remarkable / It is / biologically abundant / simulated /can be
made / so readily / under / that amino acids / primitive conditions / amino acids.

6.become oxidizing / are formed / for prebiological / however / no amino acids /
laboratory conditions / suggesting / that / When / were necessary / reducing

conditions / organic synthesis.
LISTENING COMPREHENSION

I. You will hear a text “Life from Outer Space?” Complete the notes below
which summarize it. You will need to write a word or a short phrase in each

space. Discuss the words from the box before listening

to gain popularity to be blasted into space
entirely absurd to capture a meteor
archaea crash into a planet
environmental tolerance precursor of life
tentative evidence cognizant life
There is a hypothesis that life did not but emerged elsewhere

and was then transported to our planet.
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It is not senseless because the most primitive have extreme

and some possibly could survive

In a team of NASA scientists announced that had been

found in a 4.5-billion-year-old meteorite

Mars has much weaker

The Earth is more likely than
We may all be
It is possible that life on the Earth and Mars.

To answer these questions scientists should:

1) carry out experiments on ;

2) continue exploration for :

3) search for a source from outer space.

WRITING

Make a written summary of the text “Origin of Life” in 150 words using the

active vocabulary of the lesson
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Unit 1 Focus Words and Phrases

abundance, n (3)
adjust, v (2)
advance, n (1)
ancestor, n (3)
application, n (1)
appreciate, v (1)
appropriate, adj (3)
assembly, n (3)
boundary, n (1)
breakthrough, n (1)
catalyst, n (3)
cogent, adj (1)
conduct, v (1)
contribution, n (1)
conventional, adj (1)
crude, adj (3)
current, adj (1)
descendant, n (3)
diverse, adj (3)
eliminate, v (3)
encompass, V (1)
ensure, v (3)
entire, adj (2)
error, n (3)
essential, adj (2)
eventually, adv. (3)
evident (2)

fluid, adj (1)
focus, v (1)

fossils, n (3)
habitat, n (1)
hallmark, n (2)
imply, v (2)
initially, adv. (3)
interaction, n (1)

interrelated, adj (1)
neglect, n (1)
obtain, v (2)
occur, v (2)

origin, n (2)
perform, v (2)
property, n (2)
release, v (2)
relevant, adj (3)
rigorous, adj (2)
sample, n (2)
scarce, adj (3)
scope, n (1)
segregation, n (1, 3)
significance, n (2)
site, n (3)

span, v (1)
species, n (2)
subsequent, adj (3)
survive, v (2)
sustain, v (1)
template, n (3)

adapt/adjust to (2)
as a means of (1)
be capable of (3)
by means of (2)
in response to (3)

in the presence/absence of (3)

inturn (1)
serve as (3)

set something apart from something (2)

turn out (2)

under investigation (1)
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REVISION AND ADDITIONAL PRACTICE 1

Revision Exercises

I. Translate the following sentences into English

1.

10.

Biosoriss oxoruitoe BeIWKY KUIBKICTh IUCIMIUIIH, SIKI BUBYalOTH OYAOBY Ta
(GyHKIII KMBUX OPraHi3MiB, iX B3a€EMOJIII0 MDK COOOI Ta 3 HABKOJHUIIHIM

CCPCAOBUIICM.

. PI3HOMaHITHICTh  HAIaJIKIB TMpPU CTATEBOMY PO3MHOXEHHI  JI03BOJISIE

OpFaHi?)MaM MPpUCTOCYBATUCH N0 3MIHHHUX YMOB iCHyBaHHH.

. IlmaneT COHSYHOI CUCTCMH, K BBaXarOTb B‘{eHi, C(i)OpMYBaHI/ICB 3aBASAKHU

HarpoOMaPKeHHIO XOJIOJHUX YACTOUOK MY OJIM3bKO 5 MUIBSPAIB POKIB TOMY.

. CyyacHa 0ioyioriyHa Hayka BUBYAE KUTTS HA PI3HUX PIBHSAX WOT0O Opraizarii:

MOJIEKYJISIPHOMY, KJIITUHHOMY, Ha PIBHI OpTraHi3My Ta MOMYJIAILI].

. bii3pko 3,5 MUTBAp/IIB POKIB TOMY JKHMBI OpraHi3MU HE MOTJIU MOIIUPIOBATHCS

CYyXOJ0JIOM BHACJIJOK CMEPTOHOCHOTO yJIbTpadioieTOBOr0 BUIPOMIHIOBAHHS 1

TOMY 30CEpeHKYBAINCS y BOJI1, HA TIMOWHI HIDKYE 5 M BiJl TIOBEPXHI OKEaHY.

.Ille y xHm3i byrrs cmocrepiraemo cnpoOy kiacudikamii sk crocio

BIIOPSAAKYBaHHS 3HaHB IIPO PI3HOMAHITHICTH OPTaHi3MiB.

. 3aBIIIKK CMAJKOBOCTI Ta MIHJIMBOCTI JKUBI OpPraHi3MH HE JIMIIE BiATBOPIOIOTH

cebe y TOTOMCTBI, ajie W 37aTHI CBOJIIOIIOHYBATH 1 MPUCTOCOBYBATHUCH JO

3MIHHHUX YMOB CEpEOBHIIIA.

. 3rigHo 3 MeTa0OIIYHUM BHU3HAUYECHHSIM KATTS, KHMBa 1CTOTA NOCTIMHO 3I1HMCHIOE

OOMiH PEYOBHH 13 30BHIIIHIM CEPEOBUINEM, HE 3MIHIOIOUU MPH I[LOMY CBOIX

OCHOBHUX XapaKTEPUCTHUK.

.Y BIANOBiIh HAa 30BHIIIHIA CHUTHAJI aKTUBYIOTBCS TE€HH, SKi KOJIYIOThH

HEOOXITHUH KJIITHHI OLITOK.
BinmoBimHo 10 crioco0y >KUBJIEHHS OPTraHi3MU MOAUISIOTHCS Ha aBTOTpodu Ta
rereporpodu. Ilepmi BUKOPHUCTOBYIOTH CHEPTil0 COHIIM, BOAY Ta 1HIII

HEOpraHiuHl PEYOBHHHM, MO0 3a0€3MeUrTH 3IIMCHEHHS HEOOXITHUX IMPOIIECIB
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JUISL TIATPUMKHU JKUATTSA, a JAPYrl y CBOI JKUTTEAISIIBHOCTI 3aliekaTh BiJ
OpraHiky, IKy MpOJyKyIOTb aBTOTPO(]HU.

11. BiamoBigHO 10 TEHETUYHOTO BU3HAYECHHS, )KUTTSI — II€ CUCTEMa, sIKa 3J1aTHa 10
€BOJIIOI[IOHYBAHHS IIJIIXOM MPUPOJHOTO A000pY.

12.T'imote3a mpo Te, IO KUTTSA MOIVIO OyTH 3aHECEHUM Ha 3eMIII0 13 KOCMOCY,
CHupaeTbca Ha TOM (akT, Mo OakTepli 31aTHI BUTPUMYBATH EKCTpPEMalbH1
YMOBH CEpEOBHUIIA 1 TOMY MOTJM BHKUTHU Ha KOMETax 4Yd METEOPHUTaX, SKl
KOJIMCh TaJIajy Ha 3EMIIIO.

13. KutTs Ha 3eMiIi MOXKIIMBE JIMIIIE 3aBASKH B3a€MO/I1i OUIKIB 1 MOTIHYKICOTH/IIB.
[lepuii MarOTh KaTaldITHYHI BIACTUBOCTI, aje HE 3/1aTHI 0 perulikalii, a Ipyri
PEILTIKYIOTHCS, ajie He MOXKYTh KaTali3yBaTH XIMI4HI peakIlii.

14. Ha nepiuit moriasig MoKe 3/1aTUCS TapaOKCaIbHUM, 1110 KUCEHb, 0€3 SIKOTO MU
HE YABISIEMO €001 JKUTTS Ha 3eMJl, MIKIJUIMBUNA 1 HaBITh HEOE3MEYHWH s
6aratbox O10JIOTTYHHUX MPOILIECIB.

15. IcHyl0Th JaHi MpO Te, IO HYKJICOTHIHI OCHOBU MOXYTh CIOJy4aTHCS 3
IyKpaMd y TpucyTHocTi  ¢ocdariB  abo IiaHIAIB MM  BIUIMBOM

yIbTPadi0JIETOBOTO BUIPOMIHIOBAHHS.

I1. Choose the appropriate word to complete each of the following sentences

1.0ur plans for the project are still somewhat
a) liquid  b) obscure  c)ambiguous  d) fluid
2.1t was a fruitful discussion which __ several different viewpoints.
a) encompassed b) embraced C) contained d) involved
3.This is only true in deep space when the gravitational force can be
a) omitted b) neglected C) avoided d) forgotten
4.The _ of fertilizer increased the size of the plants.
a) introduction b) usage  c) application  d) choice
5.The __ practice is to investigate those biological phenomena that all living

things have in common.
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a) present  b) current  c) contemporary  d) existing

6.1t was during the 12th century that botany was developed from the study of
plants with healing
a) properties b) qualities  c) characteristics  d)features

7.Homology became an important concept in uniting outwardly diverse groups of
animals into distinct groups, a factor that is of great in the study of
evolution.
a) value b) importance c) significance  d) weight

8.Calcium is for the development of healthy teeth and bones.
a) crucial b) vital c) basic  d) essential

9.Students _increasingly difficult tasks as the course continues.

a) perform  b) achieve  c) complete  d) fulfil

10. The number of elementary particles inthe _ physical universe is only
about 1080.
a) complete  b)all c)entire  d) full

11. The first meeting will be in the City Hall, butall _ meetings will be held
in the school.

a) afterwards  b) successive  c) follow-up  d)subsequent
12. We can't make a decision until we have allthe _information.
a) relevant  b) important  c) concerning  d) referring
13. The next chapter will __ on this problem in greater detail.
a) deal b) focus  c)conern  d) attend
14. Advances in medical science have _ the need for many patients to spend
long periods of time in hospital.
a) scrapped b) eliminated ¢) abolished d) cancelled
15. Scientists have made a major in the treatment of cancer.
a) breakthrough b) progress  c) milestone  d) step
16. A(n) of fruits and vegetables grow in Kenya's temperate climate.

a) plenty  b) multitude c) amount  d) abundance
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17. All the children in the class have to their own science experiments.
a)do b)goabout c¢)conduct d)carryon
18. Major earthquakes like this__ very rarely.
a)occur  b)comeabout c)turnup  d)arise
19. Some of the marine invertebrates have left the water.
a) forefathers b) descendants  c) ancestors  d) followers
20. , | thought | would only stay there a year.
a) originally ~ b) atthestart  c) atthe outset  d) initially

Additional Practice

I. Reconstruct the following text using the words from the box to fill in the

blanks. What do you think about extraterrestrial life?

occurred unique stemmed morphology
incompatible orbiting considered panspermia
evidence possibly universe carbon
motor terrestrial temperatures sustaining
frequently star alternative interior
source abundance things substance
solvent rejected utilize element
capable hypothetical

The existence of extraterrestrial life is currently (1).......... ; there is as yet no
(2).......... of life outside the planet Earth that has been widely accepted by
scientists. Most scientists hold that if extraterrestrial life exists, its evolution would
have (3).......... independently in different places in the (4).......... . An
() hypothesis, held by a minority, is (6).......... , Which suggests that life
in the universe could have (7).......... from a single initial point of origin, and then

spread across the universe, from habitable planet to habitable planet. These two

hypotheses are not mutually (8).......... :
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All life on Earth is based on the building block element (9).......... with water
as the (10).......... in which bio-chemical reactions take place. Given their relative
(11).......... and usefulness in (12).......... life it has long been assumed that life
forms elsewhere in the universe will also (13).......... these basic components.
However, other elements and solvents might be (14).......... of providing a basis
for life. Silicon is usually (15).......... the most likely alternative to carbon, though

this remains improbable. Silicon life forms are proposed to have a crystalline

completely new (20).......... may be found that may react in a similar way to
carbon or that wholly (21).......... , hon-chemical life-forms may (22)..........
flourish through exotic physics.

Along with a building block (23).......... and a solvent, life also requires an
energy (24).......... . Energy from a parent (25).......... Is the most obvious source

for extraterrestrial life but this is not the only possibility, as the example of

for instance, may drive sub-surface or oceanic life, while tidal flexing (e.g., for
bodies (28).......... a gas giant) provides another possible (29).......... to sustain
living (30)...........

I1. Reconstruct the text below putting the extracted fragments (a-i) into their

correct places (1-9). Make a written translation of the text into Ukrainian

Perhaps the most fundamental and at the same time (1).......... . It is central
to many scientific and philosophical problems and to any consideration of
extraterrestrial life. One of the hypotheses connected with the origin of life,
popular during the Middle Ages, (2) .......... . It was believed that worms are

generated in cheese and timber, beetles and wasps, in cow dung, (3) .......... :
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It was only in the Renaissance that such transformations were realized to be
impossible. A British physiologist, William Harvey, during the mid-17th century,

in the course of his studies on the reproduction and development of the king's deer,

4.......... . An Italian biologist, Francesco Redi, in the latter part of the 17th
century, established that the maggots (5).......... . And an Italian priest, Lazzaro
Spallanzani, in the 18th century, showed that spermatozoa (6).......... . But the

idea of spontaneous generation died hard. Even though it was proved that the
larger animals always came from eggs, (7).......... . It seemed obvious that,
because of their ubiquity, these microscopic creatures must be generated
continually from inorganic matter.

Meat could be kept from going maggoty (8).......... . This was the subject of
a great controversy between the famous French bacteriologists Louis Pasteur and
F.A. Pouchet in the 1850s, in which Pasteur triumphantly showed (9).......... :
Actually, Pouchet was arguing that life must somehow arise from nonliving matter;

if not, how had life come about in the first place?

a) ... that even the minutest creatures came from germs floating in the air, but that
they could be guarded against by suitable filtration.

b) ... made the basic discovery that every animal comes from an egg.

C) ... were necessary for the reproduction of mammals.

d) ... and generally simple living forms can be procreated of putrefied matter.

e)... was based on the assumption that Life—particularly simple forms—
spontaneously and readily arises from nonliving matter in short periods of time
and this process continues up to the present time.

f) ... by covering it with a fly-proof net, but grape juice could not be kept from
fermenting by putting over it any netting whatever.

) ... the least understood biological problem is the origin of life.

h) ... there was still hope for the smaller ones, the microorganisms.

1) ... in meat came from flies' eggs, deposited on the meat.
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I11. Read the extracts from the Pope John Paul II’s message to the Pontifical
Academy of Sciences on evolution and the origin of life. Consider and discuss

the questions following the text in the Discussion section

In celebrating the 60" anniversary of the Academy’s refoundation, I would
like to recall the intentions of my predecessor Pius XI, who wished to surround
himself with a select group of scholars, relying on them to inform the Holy See in
complete freedom about developments in scientific research, and thereby to assist
him in his reflections.

He asked those whom he called the Church’s Senatus Scientificus to serve the
truth. 1 again extend this same invitation to you today, certain that we will be able
to profit from the fruitfulness of a truthful dialogue between the Church and
science...

| am pleased with the first theme you have chosen, that of the origins of life
and evolution, an essential subject that deeply interests the Church, since
Revelation, for its part, contains teaching concerning the nature and origins of man.
How do the conclusions reached by the various scientific disciplines coincide with
those contained in the message of the Revelation? And if, at first sight, there are
apparent contradictions, in what direction do we look for their solution? We know,
in fact, that truth cannot contradict truth... It is necessary to determine the proper
sense of Scripture, while avoiding any unwarranted interpretations that make it say
what it doesn’t intend to say. In order to delineate the field of their own study, the
exegete and the theologian must keep informed about the results achieved by the
natural science...

...The Encyclical Humani generis (1950), considered the doctrine of
“evolutionism” a serious hypothesis, worthy of investigation and in-depth study
equal to that of the opposing hypothesis... Today, new knowledge has led to the
recognition that the theory of evolution is more than a hypothesis...

... The Church’s Magisterium is directly concerned with the question of

evolution, for it involves the conception of man: Revelation teaches us that he was
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created in the image and likeness of God...this doctrine...is pivotal to Christian
thought... St. Thomas observes that man’s likeness to God resides especially in his
speculative intellect, for his relationship with the object of his knowledge
resembles God’s relationship with what he has created. But even more, man is
called to enter into a relationship of knowledge and love with God himself, a
relationship which will find its complete fulfillment beyond time, in eternity. All
the depth and grandeur of his vocation are revealed to us in the mystery of the risen
Christ. It is by virtue of his spiritual soul that the whole person possesses such a
dignity even in his body. Pius XII stressed this essential point: if the human body
takes its origin from pre-existent living matter, the spiritual soul is immediately
crated by God...

It is significant that in St. John’s Gospel life refers to the divine light which
Christ communicated to us. We are called to enter into eternal life, that is to say,
into the eternity of the divine beatitude.

To warn us against the serious temptations threatening us, our Lord quotes the
great saying of Deuteronomy: “Man shall not live by bread alone, but by every
word that proceeds from the mouth of God.”

Even more, “life” is one of the most beautiful titles which the Bible attributes
to God. He is the living God.

| cordially invoke an abundance of divine blessings upon you and upon all

who are close to you.

Discussion

1. How does the Pope interpret the notion of “life” in the message?

2. Prove the authors opinion concerning the importance of cooperation between
theology and natural sciences.

3. Why is the problem of the origin of man of extreme importance for the Church?

4. Do any obvious contradictions between the theological and scientific points of

view on this problem exist? Is it possible to overcome them?
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5. How does St. Thomas regard the nature of man?
6. Explain the meaning of the phrase “truth cannot contradict truth”.
7. Do you agree with the Church’s official position concerning the origin of life

and man expressed in the Pope’s message?

V. Solve the crossword puzzle

Across:

1. The sum of all chemical reactions (energy exchanges) in cells; 4. Protein
molecule that acts as catalysts in biochemical reactions; 6. The complex of
chemical compounds and structures within a plant or animal cell excluding the
nucleus; 7. A microorganism that lacks a nucleus and has a cell wall composed of

peptidoglycan, a protein-sugar molecule; 10. An organism that obtains its nutrition
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by breaking down organic molecules in foods; the group includes animals and
fungi; 11. A structure along which chomosomes are distributed and drawn apart
during cell division; 14. A polymer of amino acids linked together by peptide
bonds; 16. The natural world within which people, plants, and animals live; 18. An
organism that synthesizes its nutrients and obtains its energy from inorganic raw
materials; 19. A human child or an animal's baby; 20. Something used as a model
for making another thing.

Down:

2. Scientific study of people; their societies, culture, etc.; 3. The process whereby
all living organisms produce offspring; 5. The study of the behaviour of animals in
their natural habitat; 8. Tendency of an organism to suit to its environment;
9. Composed of many cells and exhibiting some division of labor and
specialization of cell structure and function; 12. A group of individuals of the same
species living in the same area at the same time and sharing a common gene pool;
13. The science that studies the way in which the bodies of living things work;
15. An interactive association between two or more species living together;

17. The physical environment in which a population lives.

V. Using additional sources of information prepare a report on one of the

following topics and present it to the class

e The interpretation of the notion of life from the point of view of natural
sciences, philosophy, theology, astrology, cultural studies, etc.

e Life and forms of its presentation on the Earth and other planes. Facts and
hypotheses.

e Objectives and research methods of modern biological investigations.

Science versus ethics.
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Unit 2

Lesson 1
MACROMOLECULES
PRE-READING TASKS

I. Answer the following questions

e What organic macromolecules do you know?
e What are the main properties of lipids, carbohydrates, proteins and nucleic
acids?

e What role do these substances play to sustain life?

I1. Listen to the following words and practice their pronunciation

Substance; carbohydrate; lipid; protein; starch; dextrin; cellulose; glycogen;
monosaccharide; disaccharide; sucrose; lactose; maltose; invertebrate; chitin;
arthropod; triglyceride; hormone; haemoglobin; insulin; deoxyribonucleic acid;

ribonucleic acid.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) compound, n a) order of succession;

2) diet, n b) to initiate, actuate, or set off;

3) yield, v ¢) a distinct substance formed by chemical union of two or
4) distinguish, v more ingredients in definite proportion by weight;

5) recognize, v d) athread or a structure or object resembling a thread,;

6) coin, v e) to make, create or invent;

7) trigger, v f) food and drink regularly provided or consumed; habitual
8) accomplish, v nourishment;
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9) backbone, n g) the longest chain of atoms or groups of atoms in a

10)fibre, n usually long molecule;
11)strand, n h) an elongated or twisted and plaited body resembling a
12)sequence, n rope;

1) to bring to completion;
J) to produce a result;
K) to mark as separate or different;

I) to admit as being of a particular status.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Cells are made up of many substances, especially carbohydrates, lipids,
proteins, and nucleic acids. Each of these substances plays a vital role in the
processes occurring in living structures. In fact, life on Earth in its present form
would be impossible without any of these substances.

Carbohydrates are a large group of compounds in which hydrogen and
oxygen, in the proportions in which they exist in water, are combined with carbon.

As a class, carbohydrates, are the most abundant organic compounds found in

nature. They are produced by green plants and by some bacteria using the process
of photosynthesis.

The carbohydrate group consists principally of sugar, starch, dextrin,
cellulose, and glycogen, substances that constitute an important part of the human
diet and that of many animals. The simplest of them are the simple sugars, or
monosaccharides. The most important of them is glucose. Two monosaccharide
molecules joined together by an oxygen atom, with the elimination of a molecule
of water, yield a disaccharide, of which the most important are sucrose, lactose,
and maltose. Polysaccharides have enormous molecules made up of one type or

several types of monosaccharide units.
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Within living organisms, carbohydrates serve both essential structural and
energy-storage functions. In plants, cellulose and hemicellulose are the main
structural elements. In invertebrate animals, the polysaccharide chitin is the main
component of the exoskeletons of arthropods. In vertebrate animals, the cell
coatings of connective tissues contain carbohydrates. Cell membranes are rich in
glycoproteins, and so forth. Plants use starch and animals use glycogen to store
energy; when the energy is needed, the carbohydrates are broken down by
enzymes.

Lipids are a diverse group of fatty substances found in all living organisms.
Lipids are distinguished from other classes of organic compounds in that they do
not dissolve in water but are soluble in alcohol, ether, or other organic solvents.
Among the most important lipids are the phospholipids, which are major
components of the cell membrane. Phospholipids limit the passage of water and

water-soluble compounds through the membrane, enabling the cell to keep its

contents separate from the outside environment.

Fats and oils, which are composed of triglycerides, serve as stored energy
reserves in plant and animal cells. Each triglyceride is composed of three fatty acid

molecules bonded to one glycerol molecule. When an organism has excess energy

available from food or from photosynthesis, it may use that energy to form stores
of triglycerides. These can later be broken down to yield energy when the

organism needs it. Fats and oils contain twice as much stored energy, per unit of

weight, as carbohydrates or proteins. Other important lipids are the waxes, which
form protective coatings on the leaves of plants and the skins of animals, and the
steroids, which include vitamin D and several key hormones.

Proteins constitute a large number of organic compounds that make up living
organisms and are essential to their functioning. First discovered in 1838, proteins
are now recognized as the predominant ingredients of cells, making up more than
50 percent of the dry weight of animals. The word protein is coined from the Greek

proteios, or “primary.”
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Protein molecules range from the long, insoluble fibers that make up
connective tissue and hair to the compact, soluble globules that can pass through
cell membranes and set off metabolic reactions. They are all large molecules,
ranging in molecular weight from a few thousand to more than a million, and they
are specific for each species and for each organ of each species. Humans have an

estimated 30,000 different proteins, of which only about 2 percent have been

adequately described. Proteins in the diet serve primarily to build and maintain
cells, but their chemical breakdown also provides energy, yielding close to the
same 4 calories per gram as do carbohydrates.

Besides their function in growth and cell maintenance, proteins are also
responsible for muscle contraction. The digestive enzymes are proteins, as are
insulin and most other hormones. The antibodies of the immune system are
proteins, and proteins such as hemoglobin carry vital substances throughout the
body.

Nucleic Acids are extremely complex molecules produced by living cells and
viruses. Their name comes from their initial isolation from the nuclei of living
cells. Certain nucleic acids, however, are found not in the cell nucleus but in cell
cytoplasm. Nucleic acids have at least two functions: to pass on hereditary
characteristics from one generation to the next, and to trigger the manufacture of
specific proteins. How nucleic acids accomplish these functions is the object of

some of the most intense and promising research currently under way. The nucleic

acids are the fundamental substances of living things, believed by researchers to
have first been formed about 3 billion years ago, when the most elementary forms
of life began on Earth.

The two classes of nucleic acids are the deoxyribonucleic acids (DNA) and
the ribonucleic acids (RNA). The backbones of both DNA and RNA molecules

are shaped like helical strands. Their molecular weights are in the millions. To the

backbones are connected a great number of smaller molecules (side groups) of four

different types. The sequence of these molecules on the strand determines the code
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of the particular nucleic acid. This code, in turn, signals the cell how to reproduce

either a duplicate of itself or the proteins it requires for survival.

1. USEFUL PHRASES. Study the phrases below and complete the sentences

that follow

play a role (in) — sidiepasamu ponv
both...and... —ak..max i...
rich in — 6acamuii na

range from...to... - (koausamucs) 6 medsicax 6i0...00...

1.Having a dual attraction, i.e., containing a lipid-soluble a
water-soluble region is basic to the role of lipids as building blocks of cellular
membranes.

2.Actin filaments structural , forming a dense complex

web just under the plasma membrane.

3.The outer surface of the membrane will tend to be

glycolipids, which have their hydrophobic tails embedded in the hydrophobic
region of the membrane and their heads exposed outside the cell.

4.The carbon dioxide released by cells is generated by the Kreb's Cycle, as are the
energy carriers (NADH and FADH,) which in the

next step.

5.The ultimate limit to the resolution of a light microscope is set by the wavelength

of visible light, which about 0.4 pm (for violet) 0.7
um (for deep red).
6. The internal membranes of eukaryotic cells differ structurally

chemically from the plasma membrane.

7.Speculative forms of extraterrestrial life humanoid and

monstrous beings seen in works of science fiction life at the much

smaller scale of bacteria and viruses.

8.Citrus fruits are vitamin C.

48


http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookglossG.html#glycolipids
http://en.wikipedia.org/wiki/Humanoid
http://en.wikipedia.org/wiki/Science_fiction
http://en.wikipedia.org/wiki/Bacterium
http://en.wikipedia.org/wiki/Virus

V. Choose the correct option. In some cases more than one answer is possible

1.Carbohydrates are substances which include:
a) carbon, nitrogen and water; c) carbon, oxygen and hydrogen;
b) oxygen, hydrogen and water; d) carbon, oxygen and water.
2.To the carbohydrate group belong such substances as
a) sugars, starch and glycogen; c) glycogen, cellulose and dextrin;
b) cellulose, enzymes and dextrin; d) oils, sugars and starch.

3.Different organisms can store energy in:

a) cellulose and lipids; ¢) glycogen and lipids;

b) starch and triglycerides; d) triglycerides and glycogen.
4.Lipids do not dissolve in:

a) ether; C) water;

b) organic solvents and water; d) alcohol and other organic solvents.

5.Lipids do not perform the following functions:
a) participate in the regulation of transport across the cell membrane;
b) catalyze important reactions taking place in the cell;
C) serve as important energy reserves;
d) form protective coatings for plant leaves.
6.Proteins are important because they:
a) serve as structural material for organisms;
b) provide protection from a wide range of infectious agents and toxic
substances;
c) store hereditary information and pass it to next generations;
d) can be used as energy reserves.
7.Nucleic acids are believed to have been formed
a) at the time when the most primitive living forms appeared on Earth;
b) together with the first multicellular organisms;
¢) 4,5 billion years ago;

d) in the primordial soup.
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V. Think of possible questions for the following answers

1.They are produced by green plants and by bacteria in the process of
photosynthesis.

2.The most important of them is glucose.

3.These are cellulose and hemicellulose.

4.Animals use glycogen for this purpose.

5.No, they can only dissolve in alcohol, ether and other organic solvents.

6. They were discovered in 1838.

7.30,000.

8.This problem is still being researched.

9.1t resembles a double helix.

VI. In the text “Macromolecules” find the words with the following meanings.

Use these words in the sentences of your own

1) to unite into a chemical compound;

2) marked by extraordinarily great size, number, or degree;

3) any of various organic compounds characterized by an oxygen atom attached to
two carbon atoms;

4) a usually liquid substance capable of dissolving or dispersing one or more other
substances;

5) being most frequent or common; prevailing;

6) a tiny globe or ball especially of a liquid; a droplet;

7) the shortening and thickening of a functioning muscle or muscle fiber;

8) having a spiral form;

9) distinctive among other examples or cases of the same general category.

50



VII. Find the following words and expressions in the text “Macromolecules”.
Explain the differences in their meanings and usage. Use these words and

expressions to fill in the gaps in the sentences below

a) Constitute; make up.

b) Contain; include; be composed of; consist of.

1.Each cell typically a central, usually spherical, nucleus and an
outermore heterogeneous region, termed the cytoplasm.
2.Up to 70% of your total body weight is of water.
3.Cigarettes which less than 0.8 mg nicotine can be classified as "light".
4.Symptoms of the disease tiredness and loss of memory.
5.Water is hydrogen and oxygen.
6.Doctors are struggling to the epidemic.
7.The environment of an organism also the other organisms in its
surroundings.
8.1t is sometimes difficult to believe that the different groups living within our
borders a single society.
9.Hereditary information is carried by large molecules known as genes which are
nucleic acids.
10. The rise in crime a threat to society.
11. Human cells are in many fundamental respects similar to those that

all the other animals and plants on Earth.

GRAMMAR IN USE: Word Formation 1

I. Look at the words below. They are all the derivatives of one word — solve.
Explain the meaning of each word. What morphological means have been
used to produce these words? What other means of word formation do you
know?

Solvent; insoluble; dissolve; soluble.

51



Il. Regard the suffixes enlisted below. What parts of speech are formed by

means of these suffixes? Find the words containing such suffixes in the text.

What do they mean?

-Ance/-ence; -ity; -ness; -ment; -ion/-sion/-tion; -age; -Sys;

-ive; -en; -ful;-er/-or; -ish; -less.

I11. Fill in the following table as in the model

-y; -ty; -ly; -(a)ble;

verb noun adjective

adverb

dissolve solute; solution soluble; insoluble

contract

function

reproduce

store

maintain

diversify

connect

recognize

compaose

generate

IV. Fill in the spaces in the following text using a suitable form of the word

given at the end of the lines. The first is given as an example

Any of the organic compounds required by the body in small
amounts for (0) metabolism, to protect health, and for proper
(1) are referred to as vitamins. Vitamins also assist in
the (2) of hormones, blood cells, nervous-system
chemicals, and (3) material. The various vitamins are
not (4) related, and most differ in their (5)
actions. They generally act as (6) , combining with
proteins to create metabolically (7) enzymes that in
turn produce hundreds of (8) chemical
throughout the body. Without vitamins, many of these
9) would slow down or cease. The intricate ways in
which vitamins act on the body, however, are still far from
clear.

reactions

metabolic (0)
grow (1)

form (2)

gene (3)
chemical (4)
physiology (5)
catalize (6)

act (7)
importance (8)
react (9)
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LISTENING COMPREHENSION

I. Listen to a fragment of a lecture about DNA structure. Say whether the
following statements are true or false according to the text on the tape. Before
listening discuss the meaning of the words in the box below with your
classmates or teacher

nucleotides nitrogen base complementary base pairing  thriving
deoxyribose double helix junk

1. Nucleotides are the constituent parts of DNA molecules.
2. Each nucleotide is made up of two main components.

3. There are four types of bases in the DNA structure: cytosine, guanine,
thymosine, and adenine.

4. The DNA molecule resembles a double helix or a “ladder” in which the “sides”

are made up of bases and the “rumps” consist of phosphate and sugar molecules.
5. The bases in the DNA combine randomly with each other.

6. The mode of base pairing is very important for DNA replication and storage of
genetic information.

7. An average human gene includes 100 bases.

8. 98% of a DNA molecule is considered “junk” and useless.

Il. Listen to the following piece of information about cellulose. Fill in the
missing words or phrases

Cellulose is the (1) of the cell wall of all plant cells. In plants,

cellulose is normally combined (2) or gummy substances. With

some exceptions among insects, true cellulose is not found (3)

Microorganisms in the digestive tracts of (4) break down the

cellulose into products that can then be absorbed. Cellulose is insoluble in
(5) and may be readily separated from the other (6)

Depending on its concentration, sulphuric acid acts on cellulose (7) :
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soluble starch, or amyloid; the last is a form of starch (8) of

parchment paper. When cellulose is (9) and then exposed to the
fumes of carbon disulfide, the solution (10) . Rayon and cellophane
are cellulose regenerated from such solutions. (11) are spun into
fine filaments for the manufacture of some fabrics and are also used for
(12) , as a substitute for glass, for the manufacture of safety glass,
and as (13) . Cellulose ethers are used in paper sizings, adhesives,
(14) , and (15)

WRITING AND SPEAKING

Write a summary of the text “Macromolecules” in 200 words using the

vocabulary of Lesson 1. Get ready to present it in class
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Lesson 2
CELL AS A BASIC UNIT OF LIFE
PRE-READING TASKS

I. Answer the following questions

e  What meanings of the word “cell” do you know?

e  Why do you think the basic unit of life was called the cell?

e What do you know about cells as units of life?

I1. Listen to the following words and practice their pronunciation

Virus; totipotent; subcellular; micrometer; algae; neuron; prokaryotic;
eukaryotic; Monera; nucleus; nuclei; nucleoid; fungus; fungi; plasma membrane;

cytoplasm; minute.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) preexisting, adj  a) to get involved in a situation where one is not wanted or

2) fusion, n needed;

3) induce, v b) to call forth or bring about by influence or stimulation;

4) intact, ad] c) the part of something that is left; the rest of;

5) volume, n d) to surround or fence off;

6) projection, n e) a merging of diverse, distinct, or separate elements into a
7) interfere, v unified whole;

8) remainder, n f) having no relevant component removed or destroyed;
9) enclose, v entire; uninjured;

g) the amount of space occupied by a three-dimensional
object as measured in cubic units;

h) something that existed earlier or before;

1) something that sticks out from a surface.
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Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

The basic unit of life. The cell is the basic unit of organization in living
things. All organisms are composed of cells, and all cells come from preexisting
cells — these two statements constitute the cell theory. Even viruses, which are

not cells themselves, are entirely dependent on the presence and chemical

machinery of cells for their reproduction. A cell may arise either by the

division of another cell or by the fusion of two other cells. In nature, a cell
cannot simply be formed by a combination of its component parts, nor has such

a feat of synthesis been achieved in the laboratory. This situation raises an

important question: Where did the first cells come from?

Some cells are free-living organisms in their own right. Others are parts of
a multicellular organism. In general, each cell in an organism is totipotent, that
Is, it contains all the genetic information required to generate that entire
organism.

Many plants reproduce by means of seeds, but this form of reproduction

can sometimes be bypassed. With some species it is possible to take a cutting

consisting of a bit of stem and a leaf or two, put it in soil and care for it, and
end up with an entire plant. Going further, one may isolate single cells; and in
special laboratory conditions even these may be induced to develop into intact
plants. However, if we try to go to a level of structure below that of an entire
cell, we come to the end of the line. Subcellular structures such as nuclei and
chloroplasts may be isolated from cells in quantity and caused to carry out
their normal functions; but they can never be induced to regenerate whole

cells, let alone an entire plant. The inability of even the nucleus to produce a

life form is one sense in which the cell is a basic unit of function and
reproduction.
Main characteristics of cells. Cells are tiny: Most have a volume of 1-1000

cubic micrometers (um®). Eggs of some birds are enormous exceptions and
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individual cells of several types of algae are large enough to be viewed with the

unaided eye. Neurons (nerve cells) have volumes that fit within the "normal”
range, but they often have fine projections that may extend for meters, carrying
signals from one part of a large organism to another. In spite of these special
cases, we may generalize and say that cells are very small objects.

The cell's activities depend upon specific component structures and their
organization into a coordinated whole. A cell must do many things in order to

survive. It must obtain energy from its environment. It must be selective as to

what materials enter and leave it. All cells must interpret and use the

information contained in their DNA. The chemical reactions essential for life
must be kept from interfering with one another, etc.
A comparison of numerous kinds of cells shows that there are two distinct

general arrangements, with only a few intermediate forms in evidence. One

general arrangement, usually the simpler, is the prokaryotic (prenuclear) type,
characteristic of the Monera (the bacteria). Organisms in the kingdom Monera

are often referred to as prokaryotes; they lack nuclei. The rest of the living world

is eukaryotic: Its cells contain true nuclei. These cells usually include additional
internal compartments that are surrounded by membranes, and organisms with
this type of cell are known as eukaryotes. Both prokaryotes and eukaryotes are
to be regarded as great successes, for they have prospered through billions of
years of evolution.

Prokaryotic cells. Prokaryotic cells exhibit great variety of internal
structure. What they all have, without exception, is three things. The first is a
plasma membrane, separating the cell from its environment and regulating the

inward and outward traffic of material. The second is a relatively clear area, as

seen under the electron microscope, containing the hereditary material (DNA) of
the cell. This region is called the nucleoid. Each cell has at least one of these,
and some may contain more than one. The remainder of the material within the

cell is called the cytoplasm. At high magnification it is seen to be full of minute,
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roughly spherical structures called ribosomes, the third of the components found
in all prokaryotic cells. The ribosomes are approximately 15-20 nm in diameter
and consist of three molecules of RNA and about 50 different protein
molecules. Their function is to coordinate the synthesis of proteins: The
ribosome controls the interaction of various forms of RNA and the other parts
of the protein-synthesizing machinery. The remainder of the cytoplasm is a
complicated solution containing many kinds of enzymes and the other chemical
constituents of the cell. Structurally, a prokaryotic cell is relatively simple, but

functionally it is exceedingly complex. There are literally thousands of kinds of

chemical reactions occurring under the precise direction of enzymes, with the
cell's DNA serving as the molecular memory that allows successive generations
of a given cell to be very much like one another.

Eukaryotic cells. The vast majority of living species, including all
animals, plants, fungi, and protists, have cells that are considerably more
complex in structure than those of the prokaryotes. The eukaryotic cell is full of

membranous structures of wondrous diversity. Many of the structures are

completely enclosed by one or two membranes, have distinct and characteristic
external and internal forms, and carry on particular biochemical functions. They

are, in effect, neatly packaged subsystems, with membranes to control their

functions and to regulate what gets in and out. Some of the subsystems are like
little factories that make specific products. Others like power plants that take
energy in one form and convert it to a more useful one. These membranous
structures as well as other structures lacking membranes but possessing
distinctive shapes and functions (the ribosomes, for example) are referred to as

organelles.

1. USEFUL PHRASES. Study the following phrases and use them in your

own sentences

in spite of something (= despite something) — rezsaorcarouu na
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depend (up)on — zanesxcamu 6io
in order to (do something) — oz moeo, wob

interfere with — nepewxooorcamu, empyuamucs

IV. Answer the following questions about the text “Cell as a Basic Unit of

Life”

1. What experiments can prove that the cell is the smallest unit capable of
sustaining life?

. What is the size of a typical cell?

. What functions do cells need to perform in order to survive?

. How many basic types of cell organization do we distinguish?

. What are the main distinctive characteristics of prokaryotic cells?

o O B W DN

. In what ways are eukaryotic cells different from prokaryotic ones?

V. Fill in the following table with synonyms (from list A) and opposites (from
list B) of the given words. Explain the difference between the synonyms and

illustrate it using your own examples

word synonym opposites

achieve, v

entire, adj

regenerate,v. | | mmmmmmee-

extend, v

obtain, v

exhibit, v

regard, v

minute, adj

convert,v L mmmmmeees

precise, adj

successive,adj | | e
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A: accomplish; accurate; acquire; change; complete; consider; display; exact;
following; get; microscopic; protrude; reach; renew; reproduce; show; stick out;
subsequent; tiny; transform; view; whole.

B: conceal; contract; disregard; enormous; fail; forgo; hide; huge; incomplete;

inexact; lose (x2); neglect; partial; shorten; vague.

V1. Explain the difference between the words in each group below

1. Rise, raise, arise. 2. Distinct, distinctive.

VII. Fill in the blanks in the sentences below with the words from the previous

exercise putting them in the appropriate forms

1.In the Galapagos Islands, Charles Darwin noted how species on the various
islands were similar but from one another.
2.A full moon over the valley.
3.Creating animals with genetic defects challenging ethical questions.
4.The chairman from his chair and came forward to greet her.
5.As night fell, the outline of the mountain became less
6. The concert has been organized to money for charity.
7.When a conflict in the workplace, you should aim to repair the
relationship as quickly as possible.
8.The most feature of the building is its enormous dome-shaped roof.
9. Ambitious people often to the top in their chosen professions.
10. Most of the world's people, including Americans, get the bulk of their food
from crops and livestock in areas where they did not originate.
11. Different species when, for one reason or another, members of a
population cease to interbreed.
12. His sister horses in Colorado.

13. Male birds of this species have blue and yellow markings.
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14. Low achievements at school often from poverty and bad social
conditions.

15. In evolution successful creatures possess a perfecting principle, that enables

them to to meet the demands of their world.
16. | have a memory of my grandma sitting in the rocking chair, knitting.
17. your hand if you know the right answer.

GRAMMAR IN USE: Word Formation 2

I. Many new words in the English language are formed by means of prefixes.

Look at the prefixes below. What meanings do they add to words?

Co-, dis-, in-, im-, ir-, mis-, over-; pre-, re-, sub-, un-, super-, extra-, de-,

macro-, micro-, semi-, anti-, mono-, multi-, uni-, poly-.

Il. Match the following words with the prefixes from the previous exercise.
Some of the words can take several different prefixes. What is the meaning of

the resulting words?

Soluble; saccharide; existing; production; populated; natural; biology;
organism; body; regular; approve; aware; cellular; understand; operation; matter;
possible; vertebrate; system; ability; meter; molecule; conception; terrestrial;

circle; infect; weight; conductor; rational; operate; believable.

I11. Some of the English words consist of two or more components that
function as one word. Match the words from the left and right columns to
form such nouns or adjectives making necessary changes. Use these words in

your own sentences

1 phosphorus a) ache

2 carbon b) base

3 pain c) brigade

4 head d) lipid -> 1. d) phospholipid
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5 photo e) condition

6 sun f) glasses

7 baby g) hydrate

8 water h) kill

9 air 1) marrow

10 fire J) membrane

11 data K) proof

12 soft ) sit 7. 1) -> babysitter
13 plasma m) suit

14 bone n) synthesis

15 swim 0) ware

LISTENING COMPREHENSION

I. Listen to the following piece of information about origin of the eukaryotes.
Choose the correct options to complete the statements below. In some cases
more than one answer is possible. Before listening discuss the meaning of the

words in the box below with your classmates or teacher

sediments to be treated like to be incomplete

to be ingested to nurture thoughts compelling objections
to get digested successive generations to resolve a matter

to sit trapped to account for to reside in

1.Among the cell organelles that contain their own ribosome and DNA are:
a) chloroplasts; b) lyzosomes; C) vacuoles.
2.The attempts to grow mitochondria in culture out of cells...
a) have been successful,
b) have never produced the expected result;
c) have never been made.

3.Eukaryotic cells appeared on earth...
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a) 2 billion years after prokaryotes;
b) 3 million years after prokaryotes;
c) 2 billion years ago.
4.According to Lynn Margulis, Boston University, about a billion years ago earth
was inhabited...
a) by photosynthetic prokaryotes;
b) by several types of prokaryotes;
c) by prokaryotes and first eukaryotes.
5.According to Lynn Margulis, Boston University, ...
a) some prokaryotes “infected” others;
b) some prokaryotes were parasites that lived within others;
c) Some prokaryotes got engulfed by others and survived within them
6. The endosymbiotic theory is incomplete because...
a) it does not account for a number of features that distinguish eukaryotes from
prokaryotes;
b) chloroplasts and mitochondria lack nuclei;
c¢) mitochondria and chloroplasts are not the only organelles within the
eukaryotic cell.
7. The endosymbiotic theory...
a) will soon be rejected as inconsistent;
b) has already been accepted as true;

¢) can be further improved and developed.

Il. Listen to the text again and fill in the missing parts into the following

sentences

1.Chloroplasts and mitochondria are about the size of bacteria; they
and DNA,; they the cell.

2.Prokaryotic  cells are  generally , since  they
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3.Prokaryotic in sediments well over

,  Whereas the earliest known eukaryotic fossils

years ago.

4.Suppose that an occasional small prokaryote but did not
, SO that it sat cell.

5.Modern scientists have that those little prokaryotes

could have become the first chloroplasts and

6.The endosymbiotic theory , although suggestions have been made

to deal with the origin of

7.A number of to the theory have been raised, among

them the fact of most of the enzymes in

chloroplasts and mitochondria

8.The endosymbiotic theory is a good example of ;and it

gives us a useful perspective on the of the

mitochondria and chloroplasts.
WRITING

Make a written translation of the following passage into English

Jlns  3piiicHeHHS JKUTTEBUX (YHKINM eBkapioTaM HEOOXiJTHI OpraHidHi
MOJICKYJIM: BYIJICBOAH, TaKi, SIK I[yKOpP Ta KPOXMallb, OUIKH, )KUPU Ta HYKJIETHOBI
kucnotH, Taki, sk JJHK. Ilykop y BUTIIsi riroko3u 0co0IMBO BaKIIUBUIA, TOMY IO
€BKApIOTH BHUKOPHCTOBYIOTh HOTO SIK JDKEpesIo eHeprii Juisi moOymoBu OLUIKIB,
KUPIB Ta IHIIUX Opra”HiyHux Moiekyna. DoTocuHTE3ylodi €BKapioTH €
aBroTpodamu. Jlo HUX HalekaTb, HAaNPUKIAJ, BHIIl POCIMHH, MOPCHKI
0araToKJIITHHHI BOJOPOCTI, MIKPOCKOIIYHI OJHOKIITHHHI BOJAOPOCTI — BCi BOHHU
MOXXYTh CaMi CHHTE3yBaTH IIyKpH. T1 opra”izMu, 1o MycsaTh OTPUMYBATH I[yKOp 13
30BHINIHIX JpKepes, HazuBaioTh rereporpodamu. Cepen rerepoTpodiB Oarato

OJTHOKJIITHHHUX €BKapIOTiB, BC1 pUOM Ta TBAPUHH.
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EBkapioTu-rerepoTpodu 3a3Buyail MOTJIMHAIOTh NOKUBHI PEYOBUHU 1K1 Yepe3
mia3MatuyHy  MemOpany. i  1mbOoro BOHM DKy  PO3ILEIUTIOIOTH  abo
nepeTpaBioTh. ['pruOu BUAUIAIOTH TpaBHI ()EPMEHTH HA MOBEPXHIO MOKHUBHOIO
CepeXXOBHIIIAa, YacTO po3kiafaroTh (decaying) mucts abo TLIKH, a 3roJ0oM
BOMpPAIOTh 3BUIBHEH1 ()epMEHTaAMU MOKHUBHI CHOJYKHU 4epe3 KIITUHHY CTIHKY Ta
mia3MaTuyHy MeMOpany. Ha BiaMmiHy BiJ rpu0iB, TBApUHM CHEPILY MOTJIMHAIOTH
Ky B CepeuHy SKOICh TPaBHOI CTPYKTYpH, HANpHUKiIad, UUTyHKAa. TaM TpaBHI

(bepMeHTH pO3LIEIUTIOI0Th 1KY 1 MOKMBHI pEYOBUHU BOUPAIOTHCS B KIIITUHU.
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Lesson 3
CELL STRUCTURE
PRE-READING TASKS

I. Answer the following questions

e Can you name the main components of a typical cell?
e Do cells of different types (e.g. plant and animal cells, etc.) have the same
structure?

e Can you describe the functions of some cellular components?

I1. Listen to the following words and practice their pronunciation

Chloroplast, nutrients, cytosol, cytoskeleton, vesicle, vacuole, ion, permease,
osmosis, turgor, lysosome, hydrolase, glycolipid, glycoprotein, to digest,
endoplasmic reticulum, ribosome, cholesterol, phospholipid, mitochondrion,

peroxisome, adenosine triphophate, plastid, chlorophyll, chromoplast, leucoplast.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) compartment, n  a) a membranous and usually fluid-filled pouch (as a cyst or
2) digest, v vacuole) in a plant or animal;

3) framework, n b) a separate division or section;

4) fuse, v C)a substance that catalyzes the transport of another
5) impart, v substance across a cell membrane;

6) maturation, n d) the quality or state of being inflexible;

7) nutrient, n e) to become blended or joined by or as if by melting
8) permease, n together;
9) reinforce, v f) to convert (food) into absorbable form;
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10) rigidity, n g) to set apart, segregate;
11)sequester, n h) the process or the final stage of becoming fully developed;
12)vesicle, n 1) to give, convey, grant or communicate something;
J) to strengthen or increase by fresh additions;
k) a chemical or food that provides what is needed for plants
or animals to live and grow;

I) the main supporting parts of an object.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

A cell is enclosed by the plasma membrane, which forms a selective barrier

allowing nutrients to enter and waste products to leave. The interior is organized
into many specialized compartments, or organelles, each surrounded by a separate
membrane. Between all organelles is the space in the cytoplasm called the cytosol,
which is organized around a framework of fibrous molecules constituting the
cytoskeleton. The cytosol contains more than 10,000 different kinds of molecules
involved in cellular biosynthesis.

A thin membrane, some 0.005 micrometre across, surrounds every living
cell, delimiting the cell from the environment around it. The plasma membrane has
two functions: first, to be a barrier keeping the constituents of the cell in and
unwanted substances out; and second, to be a gate allowing transport into the cell
of essential nutrients and movement from the cell of waste products.

Most plant cells contain one or more membrane-bound vesicles called
vacuoles. Within the vacuole is the cell sap, a water solution of salts and sugars
kept at high concentration by the active transport of ions through permeases in the
vacuole membrane. This high concentration causes the entry, via osmosis, of water
into the vacuole, which in turn expands the vacuole and generates a hydrostatic
pressure, called turgor, that presses the cell membrane against the cell wall. Turgor

Is the cause of rigidity in living plant tissue.
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Potentially dangerous hydrolytic enzymes functioning in acidic conditions
(pH 5) are segregated in the lysosomes, bound by a single phospholipid bilayer

membrane, to protect the other components of the cell from random destruction.

They probably originate by budding from the Golgi membranes. Enzymes known
to be present in the lysosomes include hydrolases, which degrade proteins, nucleic

acids, lipids, glycolipids, and glycoproteins; they are most active in the acidity

maintained in the lysosomes. Lysosomes fuse with vacuoles containing material

from inside or outside the cell to be digested. After the material is broken down,
lipids and amino acids are transported across the lysosomal membrane by
permeases for use in biosynthesis.

The endoplasmic reticulum (ER) is a system of membranous vesicles
extending throughout the cytoplasm. Often, it constitutes more than half of the
total membrane in the cell. The endoplasmic reticulum can be classified in two

functionally distinct forms, the smooth endoplasmic reticulum (SER) and the

rough endoplasmic reticulum (RER). The morphological distinction between the
two is the presence of protein-synthesizing particles, called ribosomes, attached to

the outer surface of the RER. The functions of the SER vary considerably from cell

to cell. One important role is the synthesis of phospholipids and cholesterol. In
liver cells, the SER is specialized for the detoxification of a wide variety of
compounds produced by metabolic processes. In cells of the adrenal glands and
gonads, cholesterol is modified in the SER at one stage of its conversion to steroid
hormones. Finally, the SER in muscle cells, known as the sarcoplasmic
reticulum, sequesters calcium ions from the cytoplasm. The RER plays a central
role in the synthesis and export of proteins and glycoproteins and is best studied in
the secretory cells specialized in these functions.

Ribosomes are particles that synthesize proteins from amino acids. They are
composed of four RNAmolecules and about 50 proteins assembled into a large and
a small subunit. Ribosomes are either free (i.e., not bound to membranes) in the

cytoplasm of the cell or bound to the RER. Lysosomal enzymes, proteins destined
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for the ER, Golgi, and plasma membranes, and proteins to be secreted from the

cell are among those synthesized on membrane-bound ribosomes. Fabricated on

free ribosomes are proteins remaining in the cytosol, those bound to the internal

surface of the plasma membrane, as well as those to be incorporated into the

nucleus, mitochondria, chloroplasts, peroxisomes, and other organelles.

The Golgi complex is the site of the modification, completion, and export of

secretory proteins and glycoproteins. This organelle has a characteristic structure

composed of five to eight flattened, disk-shaped, membrane-defined cisternae

arranged in a stack. The Golgi is thought to be the principal director of protein

traffic in the cell. Secretory proteins and glycoproteins, plasma membrane proteins

and glycoproteins, lysosomal proteins, and some glycolipids all pass through the
Golgi structure at some point in their maturation. In plant cells, much of the cell-
wall material passes through the Golgi as well.

The nucleus is the information centre of the cell in all higher organisms. It is
separated from the cytoplasm by the nuclear envelope, and it houses the double-
stranded, spiral-shaped deoxyribonucleic acid (DNA) molecules. The primary
function of the nucleus is the expression of selected subsets of the genetic
information encoded in the DNA double helix. The messenger RNA molecules are
transported through the nuclear envelope into the cytoplasm, where they are
translated, serving as templates for the synthesis of specific proteins.

One type of eukaryotic organelle, called mitochondrion, functions primarily

to capture energy from food substances in a form useful for the cells. The process

begins in the cytosol, resulting in molecules that are taken up by mitochondria,
where they are oxidized, that is, electrons are removed from them. The energy

available from the electrons is used to drive the synthesis of adenosine

triphosphate (ATP), which stores energy in two special chemical bonds. The

oxidative metabolism in the mitochondria, with the associated formation of ATP,
is called cellular respiration. The number of mitochondria in a cell is variable,

ranging from one contorted giant in some protists to a few hundred in large egg
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cells. Cells that require the most chemical energy tend to have more mitochondria

per unit volume.

The plastids are produced only in plants and certain protists. The most
familiar of the plastids are the chloroplasts, which are the site of photosynthesis
and contain all the chlorophyll in the cell. The major function of the chloroplast is
to carry on the process of photosynthesis, by which light energy is converted into
the energy of chemical bonds; the molecules thus formed provide food for the plant
itself and for other organisms. Chloroplasts are not the only kinds of plastids found
in plants. The presence of legions of plastids called chromoplasts imparts the
characteristic red, orange, or yellow colouring to different parts of the plant body.

Other types of plastids, leucoplasts, serve a storage depot for starch and fats.

The cytoskeleton is the name given to a fibrous network formed by different
types of long protein filaments present throughout the cytoplasm of eukaryotic
cells. These filaments create a scaffold or framework that organizes other cell
constituents and maintains the shape of the cell. In addition, some filaments cause
coherent movements, both of the cell itself and of its internal organelles. Three
major types of cytoskeletal filaments are commonly recognized: actin filaments,
microtubules, and intermediate filaments. Actin filaments and microtubules are
dynamic structures that continuously assemble and disassemble in most cells.
Intermediate filaments are stabler and seem to be involved mainly in reinforcing

cell structures.

1. USEFUL PHRASES. Study the following phrases and paraphrase the

underlined parts of the sentences that follow

be responsible for — sionosioamu 3a wocw
be involved in something — 6pamu yuacmo y vomyco
as well as — max camo ax i; a makoorc...

result in — mamu pesynomamom, cnpuuunsmu
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1.The progressive destruction of the environment can be attributed, in part, to an

increase in population pressure and also to certain technological advances.

2.Alzheimer’s disease is a disorder of the brain causing a progressive decline in
intellectual and physical abilities.

3.Actin intimately takes part in linking the plasma membrane to the underlying

cytoplasm.

4.Actin is also present in non-muscle cells, where it forms less highly ordered

arrays of filaments that have control over certain types of cellular movement.

IV. Are the following statements about the text “Cell Structure” true or false?

1.The plasma membrane does not allow all substances to enter and leave a cell.

2.Chromoplasts can be found in all eukaryotic cells.

3.Turgor is the normal state of tension in a living cell.

4.The contents of lysosomes could be harmful for the rest of the cell.

5.Scientists distinguish three basic types of endoplasmic reticulum.

6.The main function of the SER is synthesis of proteins to be used outside the
cell.

7.The DNA molecule resembles a spiral by its shape.

8.Mitochondria provide cells with energy.

9.Leucoplasts are responsible for giving plants their peculiar colouring.

10. Free ribosomes can be found outside cells in multicellular organisms.

V. Continue the sentences below

1.0rganelles can be described as special compartments ...
2.The cell membrane performs such functions ...
3.Lysosomes are responsible ...

4.The difference between SER and RER ...

5.Most of the proteins ...

6.The messenger RNA molecules ...
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7.Cells that need much energy ...

8.Actin filaments, microtubules and ...

VI. Look for the equivalents of the following words in the text “Cell

Structure”

Busnauatu  Mexi, oOMexyBaTH;  BIJOpPYHbKOBYBAaHHS;  PO3JAUIATH,
BIIOKpPEMJIIOBATH; PO3KJIAIaTu, pyHHYBATH; AUISTHKA, MICIIE; CIIipalib; 30epiraTu;

CKpy4eHuH, A1eOpMOBAHUIA; TTOCIIIIOBHUM, TAPMOHIMHUH, 371aT0J)KEHUM.

VII. Translate the sentences below using the English equivalents of the words

from the previous exercise

1.TpyHT y 1iit MiciieBOCTi 3HAUHO 3pYHHOBAHMI €PO3i€lO.

2.111 miku HeoOXiHO 30epiraTy B MPOXOJ0IHOMY MICIIL.

3.Horo o6muyust 6yIi10 BUKPUBIEHE IPHMACOIO JIIOTI.

4. Koxna cmipans y monekyni JIHK Mae KicTsk, SKWM CKIagaeTbcsl 3 JIOBroi
MIOCJTIZIOBHOCT1 3MIHHUX IYKPiB 1 pocdaTib.

5. TeMHOMIKIp1 TITH KOJKCH OYJIX BIIOKpPEMIICHI Bil OUTHX Yy IIKOJIaX.

6.Bu3HauMBIIM MEX1 TEMAaTUKHU BAIIOro JOCIIKEHHS, BU Terep MOBUHHI 00paTu
BJIACHY JOCIITHUIIBKY CTpaTeTiIo.

7.ApuctoTens pO3pi3HAB Taki BUIW PO3MHOKCHHS JKMBHUX OpPraHi3MiB SK
BiIOpPYHBKOBYBaHHs (HECTAaTeBE PO3MHOXKEHHS), CTATEBE PO3MHOMKEHHSI, SIKE HE
BKJIIOYae craproBadas (copulation) i crareBe pO3MHOKEHHS, SKE BKIIIOYAE
CIIaprOBaHHS.

8.KypHamicTiB He IMycKajau Ha MICIe aBiakatacTpodu.

9.Bin OyB Takuii 30€HTEKEHUH, III0 HE MIT JaTH 3B’ SI3HOT BiMOBIII.
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GRAMMAR IN USE: Tense Forms

I. What tense forms are the verbs in italics in the following sentences?

Comment on the tense form usage in these sentences

1.Membrane-bound organelles occur only in eukaryotic cells.

2.Russian scientist and academecian A.l. Oparin, in 1922, hypothesized that
cellular life was preceeded by a period of chemical evolution.

3.In this class we will use light microscopes for our laboratory observations.

4.Many Americans are turning now to herbal remedies to ease arthritis pain,
improve memory, as well as improve our moods.

5.The students were working in the laboratory the whole morning yesterday.

6. The nurse will be giving medicine to the patients at 11 am tomorrow.

7.A lot is known about living things today. For example, anatomists and
taxonomists have studied the forms and relations of more than a million separate
species of plants and animals.

8.The nurse had taken the patients’ temperature before the doctor made the
morning round.

9.Next month they will have already been working for a year on the problem of

side effects of the new vaccine.

I1. Put the verbs in brackets into the correct tense form

1.1n the past few decades, many developments in physiology and embryology
(result) from studies in cell biology, biophysics, and biochemistry.

2.A good science experiment simultaneously (not test) several variables.

3.In 1838 Mattias Schleiden (conclude) all plant tissues consisted of cells.

4.Probably the greatest biological problem of the future, (be) to find ways to curb
environmental pollution without interfering with man's constant effort to

improve the quality of his life.
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5.The compound light microscope, shown in Figure 8, (use) two ground glass
lenses to form the image.

6. The nurse (prepared) the instruments for the operation by the time the doctor
came.

7.1 hope next year she (enter) the Medical University.

8.The changes that (take) place since the origin of the cell are also thought to have

occurred as a result of natural selection.
LISTENING COMPREHENSION

I. You will hear a text about cells’ movement. Before listening discuss the

words and expressions in the box with your fellow students and teacher

glide flagellum (flagella) to search for food

thrash cilium (cilia) dense, hairy appearance

whip to propel oneself a current of mucus

fertilization to swallow temporary pseudopodium

oar respiratory tract to pursue and devour prey

to extrude inhaled dust to roam the bloodstream

to anchor basal body to stalk and engulf a bacterium or virus

I1. Listen to the text and answer the questions below

1.Why do cells have to move?
2.What adaptation do they use for this purpose?
3.What is the difference between prokaryotic and eukaryotic flagella?
4.What eukaryotic cells use flagella as a means of motion?
5.Give an example of an organism that cilia for motion?
6.What functions do cilia perform in cells which do not move?
7.What are basal bodies?
8.Describe the principle of amoeboid motion?
9.Which types of motion in cells are faster and which are slower?
10. In what conditions is amoeboid motion most effective?
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I11. Read the following passage and try to complete it with the appropriate

words. Then listen to the recording and check yourself

An animal cell typically contains several types of

or

-bound organs,

directs activities of the cell and carries

information from generation to . The

generate energy for the cell. Proteins are manufactured by

bound to the

modifies, packages, and distributes proteins while
digesting food. The entire

selectively permits

SPEAKING

Look at the
typical
photosynthetic
plant cell below.
Speak about the
structure and
functions of the
depicted
organelles and
other cellular

components

, Which are
or float free in the . The

store enzymes for
is wrapped in a lipid membrane that

to pass in and out of the cytoplasm.

Ly zosarme

MNuclear pore
Nuclear membrane | Mucleus
Golgi apparatus

MNuclealus

Ribosome

Thylakaid

mernbtane
Chloraoplast

Starch
grain

Rough endoplazrnic
reticulum

Srnooth endoplasmic

reticulum Vacuole

Plasmodezrnata

"~ Cytoplasm Mitachondeion

Cell weall Cell membrane
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Lesson 4
CELL DIVISION
PRE-READING TASKS

I. Answer the following questions

e What is reproduction?
e Do cells reproduce? How?
e (Can you explain the meaning of the terms ‘mitosis’ and ‘meiosis’? What is the

difference between them?

I1. Listen to the following words and practice their pronunciation

Diversity, mitosis, meiosis, interphase, prophase, telophase, anaphase,
metaphase, karyokinesis, cytokinesis, inheritance, tetrard, centriole, centromere,

chromatin, chromatide, fertilization, zygote.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) attribute, n a) to fasten or connect one object to another;

2) intricate, adj b) a quality or feature, especially one that is considered to be

3) vital, ad] good or useful;

4) coil, v c) a wide deep line made in the surface of something;

5) attach, v d) to not do something that is usually done, to miss;

6) wrap, v e) to wind or twist into a series of rings;

7) furrow, n f) to cover especially by winding or folding;

8) consecutive, adj  g) following one after the other without any interruptions;

9) skip, v h) containing many small parts or details that all work or fit
together;

1) extremely important and necessary for something to
succeed or exist.
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Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Reproduction is one of the main attributes of living organisms and their
constituent cells. There is an intricate mechanism by which the genetic material in
the nucleus is first copied and then partitioned so that each of the two daughter
nuclei gets one complete copy of the genetic information. This mechanism is
called mitosis in eukaryotes. The diversity of organisms is possible partly due to
another mechanism for nuclear division, referred to as meiosis. Meiosis produces
four daughter nuclei, each with only half the genetic information contained in the

original cell, and each differing from the others with respect to the exact

information contained.

Mitosis is vital for growth; for repair and replacement of damaged or worn
out cells; and for asexual reproduction. The life cycle of eukaryotic cells is a
continuous process typically divided into the following phases: interphase and
mitosis, which includes karyokinesis and cytokinesis. Interphase includes three
stages, referred to as G1, S and G2. In G1, a newly formed cell synthesizes
materials needed for cell growth. In the S stage, deoxyribonucleic acid (DNA) is
replicated. At this stage, DNA consists of long, thin strands called chromatin.
When the S stage is complete, the cell enters a brief stage known as G2, when

specialized enzymes correct any errors in the newly synthesized DNA, and

proteins involved with the next phase, mitosis, are synthesized.

Karyokinesis occurs in four steps. In prophase the replicated, linked DNA
strands slowly wrap around proteins that in turn coil and condense into two short,
thick, rodlike structures called chromatids, attached by the centromere. Two
structures called centrioles, both located on one side of the nucleus, separate and
move toward opposite poles of the cell. As the centrioles move apart, they begin to
radiate thin, hollow, proteins called microtubules. The microtubules arrange

themselves in the shape of a spindle. As the spindle forms, the nuclear membrane
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breaks down into tiny sacs or vesicles that are dispersed in the cytoplasm. Final
disintegration of the membrane marks the beginning of metaphase.
In metaphase, the spindle fibers attach to the chromatids near the

centromeres, and tug and push the chromatids so that they line up in the equatorial

plane of the cell halfway between the poles. One chromatid faces one pole of the

cell, and its linked partner faces the opposite pole. Anaphase begins when the
centromeres split, separating the identical chromatids into single chromosomes,
which then move along the spindle fibers to opposite poles of the cell. As these
two identical groups of single chromosomes gather at opposite poles of the cell,
telophase begins. A new nuclear membrane forms around each new group of
chromosomes. The spindle fibers break down and the newly formed chromosomes
begin to unwind. If viewed under a light microscope, the chromosomes appear to
fade away. They exist, however, in the form of chromatin, the extended, thin
strands of DNA too fine to be seen except with electron microscopes. Mitosis
accomplishes replication and division of the nucleus, but the cell has yet to divide.
The final phase of the cell cycle is known as cytokinesis. It can begin in
anaphase and finish in telophase; or it can follow telophase. In cytokinesis, the
cell’s cytoplasm separates in half, with each half containing one nucleus. Animals
and plants accomplish cytokinesis in slightly different ways. In animals, the cell

membrane pinches in, creating a cleavage furrow, until the mother cell is pinched

in half. In plants, cellulose and other materials that make up the cell wall are
transported to the midline of the cell and a new cell wall is constructed. The new
cells enter interphase, and the cell cycle begins again.

Meiosis is a process of cell division in which the cell’s genetic information,
contained in chromosomes, is recombined and divided into sex cells with half the
normal number of chromosomes, known as the haploid number. The random
sorting of chromosomes during meiosis assures that each new sex cell, and

therefore each new offspring, has a unique genetic inheritance. Meiosis involves
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two consecutive cell divisions instead of one and the genetic material contained in
chromosomes is not copied during the second meiotic division.

To illustrate the steps of meiosis, consider a corn plant cell with 10 pairs of
chromosomes, so the diploid number of chromosomes is 20. In order for the
diploid corn cell to reproduce, it must undergo meiosis to produce cells with half
the normal number of chromosomes. Each haploid corn cell contains only 10
chromosomes.

Each of the two consecutive cell divisions consists of four stages: prophase,
metaphase, anaphase, and telophase. In prophase | each long DNA strand forms a
chromosome. Since the DNA was copied during interphase, each chromosome
condenses to form two identical chromatids, joined at a centromere. A corn cell has
20 chromosomes at this stage, each with two identical chromatids, making a total
of 40 chromatids.

Chromosomes exist in two pairs. These pairs of chromatids gather together in
groups of four called tetrads. Each corn cell contains 10 tetrads. While grouped
together in tetrads, sections of the chromatids from different chromosomes
exchange, or cross over. Called genetic recombination, this process is the first of
two ways that meiosis mixes genetic information during sexual reproduction. Also
in prophase I, two structures called centrioles separate and move toward opposite
sides of the cell and the membrane around the nucleus of the cell breaks down.
During metaphase 1, the spindle fibers move the tetrads so that they line up in a
plane halfway between two centrioles. Anaphase | begins when the spindle fibers
pull the tetrads apart, pulling the chromosomes from each pair toward opposite
sides of the cell. The first meiotic division concludes with telophase I, when the
two new groups of chromosomes reach opposite sides of the cell. A nuclear
membrane may form around the two new groups of chromosomes and a division of
cell cytoplasm forms two new daughter cells.

Each daughter corn cell receives 10 chromosomes made up of a random

mixture of maternal and paternal chromosomes. This second mixing of genetic
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information is called independent assortment. Genetic recombination and
independent assortment make it possible for parents to have many offspring who
are all different from each other.

In the second meiotic division the cell moves directly into prophase II,
skipping the interphase replication of DNA. Each corn cell begins the second
division with 10 chromosomes. Once again the centrioles radiate spindle fibers as
they move to opposite sides of the cell. During metaphase I, the chromosomes line
up along the plane in the center of the cell, and in anaphase Il the pairs of
chromatids are pulled apart, each moving toward opposite ends of the cell.
Telophase Il completes meiosis.

The original diploid corn cell with 20 chromosomes has undergone meiosis to
form four haploid daughter cells, each containing 10 chromatids. It is now possible
for two haploid sex cells to join during fertilization to form one egg cell with the
normal diploid number of chromatids. After fusion and DNA replication, two

haploid corn cells will yield one diploid zygote with 10 pairs of chromosomes.

1. USEFUL PHRASES. Study the following phrases and use them in the

sentences of your own

due to — zae0sku, uepes

referred to as — wo nasuseacmocs sk

instead of - zamicme

make it possible (for someone/something) to do something — ymoorciusniosamu

wocow

IV. Answer the following questions about the text “Cell Division”

1.What reproductive mechanism in cells provides for the diversity of the
offspring?
2.How many stages does mitosis include?

3.What is interphase characterized by?
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4.How many steps of karyokinesis are distinguished?

5.At what stage of mitosis does the nuclear membrane disintegrate?

6.What happens in a cell during telophase?

7.What is cytokinesis?

8.What cells use meiotic pattern of reproduction and why?

9.How do you understand the phrase “the chromatides from different

chromosomes cross over’”?

10. What are haploid and diploid cells?

V. Look for the words with the following meanings in the text “Cell Division”

1.To divide a country, building, or room into two or more parts;

2.To make denser or more compact;

3.Either extremity of an axis of a sphere and especially of the earth's axis;
4.To pull hard;

5.To sink away; vanish;

6.Lacking a definite plan, purpose, or pattern;

7.A flat or level surface;

8.To bring to an end especially in a particular way or with a particular action;

9.To send out in or as if in rays; to spread around from a centre.
V1. Make up your own sentences using the words from exercise V

VII. Find the following words in the text “Cell Division” and explain their
meanings. Then select the synonyms of these words from the list below.

Explain the difference between the synonyms using a dictionary

1) condense, , : ;
2) disperse, , , ;
3) fine, : : ;

4) hollow, : : ;
5) split, : ,
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Break, abridge, empty, slender, compress, spread, vacant, crack, diffuse, little,

void, separate, minute, contract, scatter.

VIII. Fill in the spaces in the sentences below with the words from exercise
VI

1.During cold nights, air on the grass to form dew.
2.1 hate coming home to an house late at night.
3.The edition of the encyclopaedia is widely used in smaller general

libraries, specifically school libraries and small public libraries.

4.Her eyes were _ of all expression.

5.Mandy was tall, _ and very fair with long golden hair.

6.At this point the satellite _ from its launcher.

7.The walls are made of _ concrete blocks.

8.Rutherford first__ the atom on 3rd January 1919.

9.When the muscle is triggered by nerve stimuli, the calcium ions are released,
making the muscle

10. Serum is placed into a circular-well area and allowed to _ into the agar

forming antigen antibody complexes.

11. Scuba divers used cylinders of __air.

12.Cholerais ___ through the refugee camps at an alarming rate.

13. Scientists are now able to measure __ distinctions between levels of sleep
depth.

14. She fell downstairsand __ her leg.

15.0nly __ amounts of the chemical were found in the water supply.

16. Do not put boiling water in the glass or it will
17. If you're looking for somewhere to rent, | think there's a apartment in my

building.
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GRAMMAR IN USE: Passive Voice

I. Turn the following sentences into Passive Voice

1.William Harvey established the true mechanism of blood circulation.

2.Botanist Carolus Linnaeus established taxonomy as a discipline.

3.Charles Darvin developed the theory of evolution by natural selection.

4.The Austrian monk Gregor Mendel first formulated the concept of particulate
heredity factors.

5.Scientists employ the metric system to measure the size and volume of
specimens.

6.1n this first unit we will examine the nature of science.

7.1n 1953, American scientist James Watson and British scientist Francis Crick

developed the model for deoxyribonucleic acid (DNA).
8.Since that time scientists have successfully applied the evolutionary explanation
to newly discovered creatures.
9.A team of American scientists is carrying out a research into the effects of
exhaust gases.
10. The doctor postponed the operation yesterday due to the patient’s bad

condition.

Il. Turn the following sentences into Active Voice making any necessary

changes

1.The theory of evolution is well accepted by scientists and most of the general
public.

2.This heat is removed from our bodies by sweating.

3.The word “cell” was introduced by the English scientist Robert Hooke.

4.Embriology was founded by Karl Ernst von Baer.

5.Living things are found virtually everywhere.
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6.The Allende Meteorite (and others of its sort) have been analyzed and found to
contain amino acids, the building blocks of proteins.

7.A lecture on the structure of the muscles was delivered by the professor on
Monday.

8.The operation will be performed tomorrow morning.

9.The doctor will be examining the patients from 9 till 12.

10. The new methods had been included into investigation by that time.
LISTENING COMPREHENSION

I. You will hear a text about an uncontrolled cells proliferation resulting in
tumours. Before listening discuss the words and expressions in the box with

your fellow students and teacher

apoptosis cell cycle clock to evaluate the health of the cell
telomere tumour suppressor gene to proceed with cell division
telomerase runaway cell division to render the cells immortal
unsightly benign/ malignant tumour  “silent” genes

metastasis odds for a full recovery oncogenic virus

bloodstream lymphatic system to reduce the risk dramatically
carcinogen

I1. Listen to the text and answer the questions below

1.What is the cell cycle clock?

2.What happens if a cell’s condition is not right?

3.What is gene p53 responsible for?

4.1s apoptosis “good” or “bad” for living beings?

5.How many times does a single cell normally divide?
6.What is the difference between telomeres and telomerase?
7.What types of tumours can you name?

8.Do surgeons always remove benign tumours?

84



http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookglossA.html#amino acids
http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookglossPQ.html#proteins

9.How do cancer cells metastasize?
10. Do all people have equal chances to develop a tumour?

11. What lifestyle should one adopt to reduce the risk of cancer?

I11. Listen to the following passage and fill in the missing information into the

text below
For reasons not well understood, cancer rates vary by gender, , and
geographic region. For instance, more have cancer than , and

African Americans are more likely to develop cancer than persons of any other
racial and _ group in North America. Cancer rates also vary globally —
residents of the United States, for example, are nearly _ more likely to
develop cancer than are residents of . The highest death rate from all
cancers in males is __ per 100,000 men in Hungary while the lowest death
rate of _ men per 100,000 is found in Mauritius, an island off the coast of
eastern Africa. For women the highest cancer rateis __ per 100,000 women in
____ compared to only 63 per 100,000 women in . The figures for the
United Statesare _ per 100,000  and __ per 100,000
For particular cancers, the difference between countries may be as high as
Differences also occur within populations.

Scientists called epidemiologists study particular populations to identify why

cancer rates vary. One method they use is to compare _ and characteristics
suchasthe  ,age, , orrace of cancer patients to those of healthy
people. Population studies provide useful information about _ that increase
the  of developing cancer.

WRITING AND SPEAKING

Write a summary of the text “Cell Division” in 200 words using the

vocabulary of Lesson 4. Get ready to present it in class
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Unit 2 Focus Words and Phrases

accomplish, v (1)

achieve, v (2)
arise, v (2)
attach, v (4)
attribute, n (4)
backbone, n (1)
budding, n (3)
coherent, adj (3)
coil, v (4)

coin, v (1)
combine, v (1)

compartment, n (3)

compound, n (1)
conclude, v (4)
condense, v (4)

consecutive, adj (4)

consist of (1)
constitute, v (1)
contain, v (1)
contorted, adj (3)
contraction, n (1)
convert, v (2)
degrade, v (3)
delimit, v (3)
diet, n (1)

digest, v (3)
disperse, v (4)
distinct, adj (2)

distinctive, adj (2)

distinguish, v (1)
enclose, v (2)

enormous, adj (1)

entire, adj (2)
ether, n (1)
exhibit, v (2)
extend, v (2)
fibre, n (1)

fine, adj (4)
framework, n (3)

furrow, n (4)
fuse, v (3)
fusion, n (2)
globule, n (1)
helical, adj (1)
helix, n (3)
hollow, adj (4)
minute, adj (2)
nutrient, n (3)
obtain, v (2)
impart, v (3)
include, v (1)
induce, v (2)
intact, adj (2)
interfere, v (2)
intricate, adj (4)
maturation, n (3)

particular, adj (1)

partition, n (4)
permease, n (3)
plane, n (4)
pole, n (4)
precise, adj (2)

predominant, adj (1)
preexisting, adj (2)

projection, n (2)
radiate, v (4)
raise, v (2)
random, adj (4)
recognize, v (1)
regard, v (2)
regenerate, v (2)
reinforce, v (3)
remainder, n (2)
rigidity, n (3)
rise, v (2)
segregate, v (3)
sequence, n (1)
sequester, n (3)

site, n (3)
skip, v (4)
solvent, n (1)
split, v (4)
store, v (3)
strand, n (1)
successive, adj (2)
trigger, v (1)
tug, n (4)
vesicle, n (3)
vital, adj (4)
volume, n (2)
wrap, v (4)
yield, v (1)

as well as (3)

be composed of (1)

be involved in something (3)
be responsible for (3)
both...and... (1)

depend (up)on (2)

due to (4)

fade away (4)

in order to (do something) (2)
in spite of something (= despite sth)
(2)

instead of (4)

interfere with (2)

make it possible (for
someone/something) to do something
(4)

make up (1)

play a role (in) (1)

range from...to... (1)
referred to as... (4)

result in (3)

rich in (1)
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REVISION AND ADDITIONAL PRACTICE 2
Revision Exercises

I. Translate the following sentences into English

1.1Ticna Bigkputts y 1953 poui crpykrypu JHK, 3ailicHeHoro amepukaHChKUM
oioximikoM Jlxerimcom [. Barconom Ta Oputanchkum Oiodizukom dpeHcicom
Kpikom, mociimxeHHs reHiB Ta OUIKIB HA MOJICKYJISIPHOMY PiBHI CTall0 OJTHIEIO
3 HaWBaXJIMBIIIUX Ta MIBHJIKO MPOTPECYIOUHX Traly3el Cy4acHOT HayKH.

2.BueHuM BJanocs CHHTE3yBaTH JEsKI OpPraHiuHi MOJIEKYJIH Y J1abopaToOpHUX
YMOBaXx, aje ITY4YHO MO€EIHATH X Y ®KUBY KIITHHY JI0CI HE 3yMIB HIXTO.

3.Yci KITHHM — SK TMNPOKApIOTHYHI Tak 1 €BKaploOTUYHI — OTOYEHI
IUIa3MAaTUYHOI0 MEMOpaHOI0, sIKa BU3HAYAa€ MEX1 KIITUHU 1 BIIOKPEMIIIOE ii
BMICT BiJ] 30BHIIITHLOTO CEPEIOBUIIIA.

4.Xoya mpoKapiOTUYHI KIITHHHU 3a3BHYail MPOCTIlIi 3a OyJ0BOIO Ta MEHII 3a
pO3MipaMH 3a €BKapiOTUYHI, KIIITUHU OOMIBOX TUITIB MalOTh OaraTo CHiILHOTO,
0COOJIUBO 11€ CTOCYEThCS 010XIMIYHUX MPOIIECIB, SIKi BiIOYBAIOTHCS Y HUX.

5.3aBAsKA CBOIM MOJEKYJSIpHIM CTPYKTYypi, Mjia3MaTH4YHa MeMOpaHa KIITHHU €
Bpakaroye THYYKOIO Ta €JaCTHYHOIO, aje BOJHOYAC 3aJUIIAETHCA MOTYKHUM
Oap’ epoMm, KM TIPOITYCKA€E OJIHI PEYOBUHH, ajie OJIOKY€E MPOHUKHEHHS 1HIIHX.

6.binku mepeBakarOTh cepel  KOMIIOHEHTIB KIITHHHU, OUIKOBI MOJEKYJIH
BIJI3HAYAIOTHCS BEJIMKOIO PI3HOMAHITHICTIO (popM, 1 3MIMCHIOIOTH 0araTto pizHUX
byHKITIH.

7.PetenbHi MOCHIIKEHHS PI3HUX THUITIB KIITHH IOKa3aja, IO yCi TUIa3MaTHYHI
MeMOpaHH CKJIaIar0ThCs 13 OUIKIB Ta JIMidiB.

8.Ha BigmMiHy BiI KpUXITHUX TMPOKAPIOTHYHUX KIITHH, BIAHOCHO BEJHKI
€BKapiOTUYHI KIITUHU MOTPEOYIOTh OKpEeMHUX CTPYKTyp. LluTockener € Takoro
JTUHAMIYHOIO CTPYKTYpPOIO, YTBOPEHOIO 13 OLTKOBUX TPYOOUYOK Ta BOJIOKOH, SIKa

IPOHU3YE IUTOIUIA3MY, (DIKCYE MOTOKEHHS OpraHesu 1 Hajae GopMu KIITHHI.
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9.KniTuHHA CTIHKa BHUKOHY€ BaXXJIMB1 CTPYKTYpHI Ta (i3i0ioriyHi (QyHKIii y
POCIMHHIN KIITHHI, 30KpeMa Oepe ydacTh y mpolecax TPaHCIOpPTY, abcopOuii
Ta CeKperlii.

10. barato nomupeHux OAHOKIITUHHUX OpPraHi3MiB, TaKuX siK 1H(Y30pii Ta ameou,
TaK caMO SK 1 KJIITUHU yCIX BHUIIMX OPraHI3MiB, 1 JIOJUHU B TOMY YHCII, €
€BKAPIOTUYHHUMH.

11.Tloxin KJIITUH BKpall BaXKJIMBHUM Jis ICHYBaHHSI 0araTOKJIITMHHMX OPraHi3MIB.
3aBIsKM HOMY OCTaHHI PO3MHOXKYIOTBCS, POCTYTh, BIJHOBIIOIOTHCS Ta
3aMINYIOTh MMOIIKO/XKEH1 a00 BiJIpalboBaH1 KJIITUHHU.

12. Engocum0O10oTHYHA TEOPid 111 HE J1a€ BIAMOBIAEH Ha YC1 3alIUTaHHS, TIOB’ I3aHUX
3 BUHUKHEHHSIM €BKapiOTHYHUX KJIITHH, 1 TOMY Ha JIaHWH 4Yac II¢ He3aBepIIcHA.

13. 11100 XuTH, KIITHHU 3A1MCHIOIOTH Iy HHU3KY PI3SHOMAHITHUX (QYHKIIIN:
30KpeMa BOHU PYXalOThCS, JUISATBCS, CIIOXHBAIOTh 1KY, TEPETBOPIOIOTH
€Heprito, OynyroTh OUTKU, BUJIUISIOTH BIIXOH, @ TAKOXK PEaryroTh HAa 3MIHU y
30BHIIITHEOMY CEPEJIOBHIIII.

14. MonekymsipauM ~ OilojloraM BIAjioCs BIAKPWIM camMe Ti MOJEKYJIH, SKi
BIJINMOB1IaOTh 3a PEMPOAYKIIIIO Ta Mepeaavy crnaakoBoi iHdopMallii BiJl 0JJHOTO
[IOKOJIIHHS JI0 1HIIIOTO.

15.binkn  gyxke BaX/IMBI KOMIIOHEHTH KIITHHH. BoHM MOXyTh OyTH
CTPYKTYPHHUMH  €JIE€MEHTAaMU OKPEMHMX YaCTUH KIITHHHW, HampUKIaja
IUTa3MaTUYHOI MeMOpaHu Ta pudocoMm. Y ¢opMi depMeHTIB OIIKH HEOOXiIH]
JUIS  3MIACHEHHS KOHTPOJIIO HaJ OUIBIIICTIO OI1OXIMIYHHMX peakIii, ki
BiIOYBAIOTHCS BCEpEAMHI KIITHHHA. Y 0araTOKIITHHHUX TBAPUHHUX OpPraHi3Max

OUIKM TaKOX BiIIrparoTh POJb TOPMOHIB Ta AHTHUTLIL.

I1. Choose the appropriate word to complete each of the following sentences

1.The gaseous metal is put in a closed container and cooled so that it
into liquid.

a) compresses  b) condenses c) contracts  d) concentrates
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2.He the company in half, and then sold both new companies to
different buyers.
a) cracked b) broke c)separated d) split
3.A black widow spider has a red marking on its stomach.
a) distinct  b) typical c) exotic  d) distinctive
4.Fire quickly through the building.
a) dispersed b) diffused c)spread d) expanded
5.Microtubules are long filaments formed from 13 strands of a globular subunit
called tubulin, with the strands arranged in the form of a cylinder.
a) empty Db) hollow c¢)void d) vacant
6.As solvent through the membrane, the increase in volume causes the
diaphragm to move.
a) permeases  b) diffuses c) scatters  d) dilutes
7.Behind the factory is a machine that old cars into blocks of scrap
metal.
a) wraps b) abridges c¢) coils  d) compresses
8.Seventeenth-century advances in biology the establishment of
scientific societies for the dissemination of ideas and progress in the
development of the microscope.
a) made up b)included c) contained d) composed
9.The clouds as quickly as they had gathered.
a) diffused b) dissolved c) dispersed d) spread
10. Stan's dad died, leaving his mother to three sons alone.
a) breed b)raise c)rise d) bring out
11. He explained the plan in detail.
a) small  b) fine c¢)minute d) microscopic
12. The bell after many years of use.
a) cracked b) split c) broke d) divided
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13. The problems were caused by changing climate and sea levels.

a) rising b)raising c)raised d) risen

14. In Lake Erie, water snakes form
the rock islands in the lake, and others that live in the vegetation close to the

populations — snakes that live on

shore.
a) distinguished  b) distinctive  c) distinct  d) diverse

15. In winter, parts of Northern Canada can only be

a) reached b) obtained c) achieved d) received
16. Because life comes only from preexisting life, it is only through reproduction
generations can carry on the properties of a species.

b) successive  c) subsequent d) following
living world could be described as a

by plane.

that

a) successful
17. Aristotle believed that the

unified organization rather than as a collection of diverse groups.

a) complete b)every c¢)full d)entire

18. The book is an account of his experiences in India before

Independence.
a) abridged

b) contorted ¢) compressed d) compact
19. In spite of the classical basis, a significant amount of Albertus Magnus’s works

new observations and facts; for example, he described with great

accuracy the leaf anatomy and venation of the plants he studied.

a) included b) consisted of ) constituted d) contained
20. Carbon from atmospheric carbon dioxide is incorporated by plants and

into carbohydrates through the process of photosynthesis.

a) converted b) modified c)changed d) altered

Additional Practice

I. Read the passage below and fill in the blanks with the words from the box

invention (2) observations microscope tissue
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scientist boxes pond water comprehend

pioneered grasped including to observe
bacteria occupied
The first (1).......... of cells were made in 1665 by English (2).......... Robert
Hooke, who used a crude (3).......... of his own (4).......... to examine a variety
of objects, (5).......... a thin piece of cork. Noting the rows of tiny (6).......... that
made up the dead wood’s (7).......... , Hooke coined the term cell because the
boxes reminded him of the small cells (8).......... by monks in a monastery. While
Hooke was the first to observe and describe cells, he did not (9).......... their

significance. At about the same time, the Dutch maker of microscopes Antoni van
Leeuwenhoek (10).......... the invention of one of the best microscopes of the
time. Using his, (11).......... Leeuwenhoek was the first (12).......... , draw, and
describe a variety of living organisms, including gliding (13).......... in saliva,
one-celled organisms cavorting in (14).......... , and sperm swimming in semen.
Two centuries passed, however, before scientists (15).......... the true importance

of cells.

I1. Reconstruct the text below putting the extracted fragments (a-h) into their

correct places (1-8). Make a written translation of the text into Ukrainian

A typical cell must have on hand about 30,000 proteins at any one time.
Many of these proteins are enzymes (1).......... Other proteins are part of the cell’s
structure — the plasma membrane and ribosomes, for example. In animals,
proteins also function (2).......... . Hemoglobin, for example, is a protein that
transports oxygen in red blood cells. The cell’s demand for proteins never ceases.

Before a protein can be made, however, the molecular directions (3)...........
In humans, for example, one gene holds the information for the protein insulin, the
hormone that (4).......... . The process of building proteins begins when enzymes,

in response to a signal from the cell, bind to the gene that carries the code for the
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required protein, or part of the protein. The enzymes transfer the code to a new
molecule (5).......... . This enables the original genetic code to remain safe in the
nucleus, with messenger RNA delivering small bits and pieces of information from
the DNA to the cytoplasm as needed. Depending on the cell type, hundreds
(6).......... :

Once in the cytoplasm, the messenger RNA molecule links up with a ribosome.
The ribosome moves along the messenger RNA like (7).......... . The protein is
modified as necessary by the endoplasmic reticulum and Golgi apparatus before

embarking on its mission. Cells teem with activity as they (8).......... :

a) ... or even thousands of molecules of messenger RNA are produced each
minute.

b) ... to build it must be extracted from one or more genes.

C) ... forge the numerous, diverse proteins that are indispensable for life.

d) ... as hormones and antibodies, and they function like delivery trucks to
transport other molecules around the bodly.

e) ... called messenger RNA, which carries the code from the nucleus to the
cytoplasm.

f) ... cells need to import glucose from the bloodstream, while at least two genes
hold the information for collagen, the protein that imparts strength to skin,
tendons, and ligaments.

g) ... needed to construct the major molecules used by cells — carbohydrates,
lipids, proteins, and nucleic acids — or to aid in the breakdown of such
molecules after they have worn out.

h) ... a monorail car along a track, stimulating another form of RNA — transfer
RNA — to gather and link the necessary amino acids, pooled in the cytoplasm,

to form the specific protein, or section of protein.
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I11. Read the following extracts about stem cells. Answer the questions in the

Discussion section

Stem cells are truly remarkable. They bridge the gulf between the fertilized
egg that is our origin and the architecture that we become. They supply the cells
that construct our adult bodies and, as we age, replenish worn out, damaged and
diseased tissues. They renew themselves, resisting the powerful pull towards
differentiation that overcomes more prosaic cells. And depending on the source,
they have the potential to form one, many or all cell types of an organism.

Stem cell research has a history of more than 20 years, and has made some
outstanding contributions to our understanding of haematopoiesis and mouse
embryology. But the field has been transformed in the past few years by successes
achieved in culturing human embryonic stem cells, the building blocks for every
tissue we comprise, and in manipulating their differentiation in vitro. Below you
can see three articles describing the achievements in the researches connected with
the use of stem cells in treating a variety of human diseases and warning us against

potential risks the method may involve.

MINIATURE HUMAN LIVER DEVELOPED FROM STEM CELLS

A team of scientists in a British University have been able to create a small
size version of the human liver in a major breakthrough. Though it's a far cry from
being useful for a transplant it's a giant leap for the treatment of liver ailments.

The mini liver is the size of a penny coin and was created from the blood in
umbilical cords of newborn babies. This was then placed in a NASA bio-reactor.
This bio-reactor recreates the atmosphere of weightlessness. In the absence of
gravity the cells replicated faster. Then chemicals and hormones were added to the
stem cells to cause it to become liver tissue.

The mini liver, thus formed, can be used for testing of drugs used in liver
diseases. The current method of testing involves first testing on human cells, then

on animals and then used on humans. The scientists, who created the stem cell

93



liver, claim that the pharmaceutical companies can now test on this artificial liver.
Both animal and human testing would be unnecessary. They also point out to the
recent incident where 6 people on whom tests were being done developed near
fatal reactions. Similar incidents could be avoided in the future. The artificial liver
can also be used as a dialysis machine to keep the patient's liver going till it heals
itself or till a donor liver is available.

This development is significant as the options for the treatment of liver
ailments are limited. Adding to that is the fact that nearly 10 percent of the
population of Britain suffers from liver ailments, the cause of which is considered
to be alcohol consumption and unhealthy lifestyles.

Some sections of the medical profession felt that this achievement was
significant from the point of view that it does not use embryos for stem cell
growth. On the other hand critics of this method say that since this has not been
published it might not be dependable.

(From The Earth Times, 31 October, 2006)

ONE-OFF TREATMENT TO STOP BACK PAIN — USING PATIENTS'
OWN STEM CELLS

A University of Manchester researcher has developed a treatment for lower
back pain using the patient’s own stem cells. Dr Stephen Richardson, of the
University’s Division of Regenerative Medicine in the School of Medicine
(FMHS), has developed the treatment; and in collaboration with German
biotechnology company Arthrokinetics and internationally-renowned spinal
surgeons Spinal Foundation are hoping to enter pre-clinical trials next year. It is
expected to rapidly yield a marketable product which will revolutionise treatment
of long-term low back pain.

Low back pain (LBP) affects a large proportion of the adult population at
some point in their lives and in many of these cases it is persistent, eventually

leading to debilitating pain. The majority of the cases of LBP are due to
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degeneration of the intervertebral disc (IVD), the soft tissue which separates the
vertebrae in the spine and protects them from damage; it is the flexibility of this
tissue that allows movement of the spine (bending, twisting etc). The IVD is
comprised of a central gel-like tissue (nucleus pulposus or NP), surrounded by a
fibrous ring of tissue (annulus fibrosus or AF). Over time the NP becomes dry and
fibrous and cannot support the weight of the body, which means the disc becomes
damaged and painful and this is the source of the LBP in many people.

Currently, treatments address the symptoms — mainly pain — using a
combination of painkillers, physiotherapy or surgery, removing tissue to relieve the
pain or fusing the vertebrae above and below the painful disc level together to
remove the pain, although this also stops movement at that disc level. None of
these options is ideal as they only treat the symptoms, not the cause, and are of
limited long-term success.

The treatment Dr Richardson is developing uses a cell-based tissue
engineering approach to regenerate the I\VVD at the affected level. This is achieved
through the combination of the patients’ own mesenchymal stem cells (MSCs) and
a naturally occurring collagen gel that can be implanted through a minimally-
invasive surgical technique. MSCs are a population of progenitor cells found in the
bone marrow of adults which can differentiate into many different cell types in the
body, including bone, cartilage, fat and muscle cells. Dr Richardson found that for
several reasons he could not use cells from the 1VD itself and thus spent a number
of years developing a method of producing NP cells from MSCs. He, together with
colleagues, now has an international patent on this method.

Dr Richardson explained: "Once we have extracted the bone marrow from the
patient and have purified the MSCs, they will be grown in culture and our patented
method of differentiation will be applied. They will then be embedded within a gel
which can be implanted back into the patient through an arthroscope.

The treatment has massive implications for the future of LBP treatment —

with substantial cost savings as patients could be treated quickly and effectively
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without any need for extended hospitalisation. In addition, as both the cause and
the symptoms are treated, only one treatment should be needed in a lifetime and
there would be no need for continuous treatments with painkillers and
physiotherapy.

(From Innovations Report, 30 November, 2006)

CANCER WARNING OVER STEM CELLS

Stem cells could prove a double-edged sword in the treatment of diseases like
leukaemia. Donna Forrest of the British Columbia Cancer Agency in Canada and
her colleagues found that patients who had received bone-marrow transplants
containing haemopoietic stem cells faced a 2.3 per cent risk of developing a
secondary cancer, such as skin, lung, or breast cancer, over the course of
10 years — nearly twice the risk of the general population.

Given that bone-marrow transplants are known to increase leukaemia patients'
chance of survival, it is possible that the drugs given following the procedure —
rather than the transplanted stem cells themselves — were responsible for putting
patients at greater risk of developing secondary tumours.

However, Forrest warns, more studies are necessary to find out whether such
treatments might influence cancer risk, especially as stem-cell transplants may
eventually be developed to treat patients with conditions such as spinal-cord injury
and heart failure.

(From issue 2580 of the New Scientist magazine, 02 December 2006)

Discussion

1.What are stem cells?

2.What clinical uses of stem cells do you know about?

3.What are the advantages of stem cell therapy over the traditional methods of
treating human diseases?

4.What potential dangers, risks and side effects can the use of stem cell therapy

involve?
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V. Solve the crossword puzzle. Work in pairs. Student A make the clues to

the given answers for your partner to guess. Student B go to page 279

Student A

V. Using additional sources of information prepare a report on one of the

following topics and present it to the class

e Recent investigations into the structure and functions of separate cellular
components.
e The potential of the stem cell therapy.

e Cooperation and differentiation of cells in a multicellular organism.
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Unit 3

Lesson 1

THE PROTISTA
PRE-READING TASKS

I. Answer the following questions

e How many kingdoms of life do you know? Name them.
e What criteria are considered for classifying and grouping living organisms?
e Have any changes been introduced into taxonomy and systematics with the

invention of new methods of observation and investigation?

I1. Listen to the following words and practice their pronunciation

Primordial, dichotomy, flagellum, coenocytic plasmodium, phagotroph,
osmotroph, parasite, mixotroph, symbiont, saprophyte, phylum, genus, genera,

class, species.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right
1) constrain, v a) to take in (food) by or as if by flowing over and
2) aquatic, adj enclosing;

3) intermediate, adj  b) without taking into account;

4) ingestion, n c) the act of taking in food or other substances into one’s
5) reject, v body;

6) regardless, adv d) destroying something or proving that an idea or opinion
7) engulf, v Is completely wrong;

8) prey, n e) a living organism taken by another organism (predator)
9) demolition, n as food;
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f) to secure by or as if by bonds; to confine or limit;

g) to refuse to accept, believe in, or agree with something;

h) being or occurring at the middle place, stage, or degree
or between extremes;

1) growing or living in water.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

The earliest concepts of organismal classification were constrained within
narrow boundaries that defined all life as either plant or animal. The Kingdom
Plantae and Kingdom Animalia were the most basic dichotomy of Linneaus's
(1753) classification of living organisms. Nevertheless, there were complex
organisms, mainly microscopic and aquatic, with the greater characteristics of

greenness of plants and the movement of animals that stretched those plant and

animal boundaries.
In 1866, the German naturalist Ernst Haeckel (1834 — 1919) made the first of

many proposals for a third kingdom of life. He named this third kingdom and the

organisms contained within it the Protista, “the first of all, primordial“. Haeckel
considered the Protista to be a “boundary kingdom intermediate between the
animal and vegetable kingdoms” containing organisms ‘“neither animals nor
plants”.

In 1838, American biologist Herbert F. Copeland (1902 — 1968) proposed a
four-kingdom classification of life. Its foundation was in the exclusion of the
bacteria and the “blue-green algae” (cyanobacteria) from Haeckel’s Kingdom
Protista into a separate kingdom he named Monera.

In 1957 Robert H. Whittaker (1924 — 1980) began a reassessment of
Copeland’s four-kingdom system from an ecologist’s point of view. Whittaker

based his kingdom groupings upon the three main modes of nutrition in natural

communities: absorption, ingestion, and autotrophy. He also credited the
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evolutionary sequence of unicellular to multicellular with central importance to his

classification scheme. Utilizing these criteria as the basis for classification,

Whittaker returned the bacteria to Kingdom Protista (also based upon their
unicellular nature) and placed all algae (green, brown and red) into Kingdom
Plantae. Whittaker observed the absorptive role of the fungi in the natural

environment. He rejected the common belief that the superficial resemblance of

fungi to plants, with their non-motile habit and cell-walls, made them true plants

and he erected the kingdom Fungi.
In 1969 Whittaker published a revision of his four-kingdom system to expand
it to five kingdoms, now including a separate bacterial kingdom named Monera in

recognition of the fundamental division of life as ‘“prokaryotic” versus

“eukaryotic”. After the removal of the bacteria and fungi, the Kingdom Protista
typically contained the eukaryotic algae, the protozoa, the slime moulds and
certain 'fungi' whose zoospores have heterokont flagella.

Protists are most often single-celled microscopic organisms but some, such as
seaweeds, are multicellular, and others, such as slime molds, are ‘single cells’
(coenocytic plasmodia) but may become quite large in size. There is substantial
diversity amongst the protists, regardless of size or number of cells.

Photosynthetic (autotrophic) protists use a wide range of light—harvesting

pigments that greatly exceed those pigments used by plants. Others are
heterotrophic, engulfing prey (phagotrophs), absorbing organic molecules from
the environment (osmotrophs), and digesting organic matter of living (parasites,
symbionts) or dead (saprophytes) organisms. And, perhaps remarkably, some
protists are mixotrophic, i.e. carrying out both photosynthesis and some form of
active heterotrophic feeding activity simultaneously.

The modern history of protists began with the use of the electron microscope.
For all protists, Corliss (1994) listed six kingdoms, 34 phyla (divisions) and 83

classes, a substantial increase over Haekel's (1866) Kindom Protista. Thus, the
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surge of ultrastructural data had profound effects on protistan classification, and

probably the most important contribution involved the concept of endosymbiosis.
Molecular biology studies, especially those which compare the nucleotide
sequences of genes, have offered little to our recognition of new classes, but they

have contributed substantially to our understanding of evolutionary relationships

among classes.

The knowledge gained from electronic microscopy and molecular biology
caused the demolition of the traditional classification schemes of algae, fungi and
protozoa. However, a modern classification of all protists based upon evolutionary
relationships is only partially reconstructed in the place of the traditional

classification.

1. USEFUL PHRASES. Study the following phrases and use them in your
own sentences

within something — 6 meorcax! scepeouni wococe

either...or... - abo... abo...

neither...nor... - (a)ui... (a)ui...

from one’s point of view — 3 (uu€icb) mouxu 30py

IVV. Make up 6-7 questions on the text “The Protista” and ask them to your

fellow students

V. Finish the sentences below using the information from the text

1. Several centuries back scientists used to classify all living organisms...
2. It was Ernst Haeckel who...

3. A four-kingdom classification of life was...

4. According to Whittaker, the superficial resemblance of fungi to plants...
5. Some protists, such as seaweeds,...

6. Depending on the mode of nutrition the protists...

7. The invention of the electronic microscope...
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8. Scientists began to understand evolutionary relationships among classes of

living forms better...

V1. Look for the synonyms of the following words in the text “The Protista”

1) proposition, suggestion; 2) first, prime; 3) reappraisal, reevaluation; 4) taking in,
inhausting; 5) use, apply; 6) construct, establish, set up; 7) enlarge, extend; 8)

considerable, significant, serious; 9) strong, deep, intense.

VII. Use the words from the previous exercise to fill in the gaps in the

sentences below

1.William Harvey demonstrated that the heart passively and contracts
actively.

2.The first lighthouse was on the island in 1912.

3.Human activity has recently had a effect on the environment

4.While many exobiologists do stress that the enormously heterogeneous nature of

Earth life foregrounds even greater variety in space, others point out that

convergent evolution dictates similarities between Earth and off-Earth
life.
5.You need to make a of your approach to the problem and start

everything anew.
6.There are a lot of contradictory hypotheses concerning the origin of
life.

7.Microvilli on the surface of epithelial cells function to increase the cell's surface

area, facilitating the of vital molecules through the membrane.
8.They forwarded a list of for the safe disposal of nuclear waste.
9.A French naturalist Georges Cuvier large collections of biological

specimens sent to him from all over the world to work out a systematic

organization of the animal kingdom.
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VIIl. Read the sentences below and explain how the meanings of the
underlined words change in different contexts. Make up your own sentences

using these words in different meanings

COMMON

1.Robert H. Whittaker rejected the common belief that the superficial resemblance
of fungi to plants, with their non-motile habit and cell-walls, made them true
plants.

2.Heart disease is one of the commonest causes of death.

3.He insisted that he was a revolutionary not a common criminal.

4.Students and faculty are working toward a common goal.

5.Many of the more common forms of cancer can be treated successfully if
detected early.

6.1t's becoming more and more common for women to keep their family name
when they marry.

7.Monkeys and apes are so similar that it is reasonable to say they have a common

ancestor.

OBSERVE

1.Whittaker observed the absorptive role of the fungi in the natural environment.

2.0ne student performs the experiment, while his partner observes.

3.Hakeem is currently observing the Muslim holy month of Ramadan, and fasts
between sunrise and sunset.

4.You can avoid danger by observing these simple rules.

5.Zella and George observed their 55th wedding anniversary last August.

GAIN

1.The knowledge gained from electronic microscopy and molecular biology
caused the demolition of the traditional classification schemes of algae, fungi
and protozoa.

2.The sport has gained in popularity in recent years.
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3.She has gained a reputation as a good communicator.

4.He gained a doctorate in Genetic Engineering.

5.A new-born baby will gain weight at around one ounce per day.

6.Evangelical Christianity has been gaining ground since the Second World War.

7.The dollar has gained 8% against the yen.

8.Fortunately, the investment banks have managed to gain control of the dividends
of only big and new companies.

9.A gene in a splurge-weed cell stands to gain by promoting the reproduction of its
cell.

GRAMMAR IN USE: Plural of Nouns

I. Complete the table

singular plural

1) alga 1)

2) i 2) analyses

3) 3) bacteria

4)  cilium 4)

5 5) crania

6) crista 6) e

7)o 7) criteria

8) 8) data

9) emphasis 9)
10) fish 10) .
11) 11) flagella
12) fungus 12)
13) 13) genera
14)  helix 14)
15) 15) hypotheses
16) larva 16) ..
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singular plural
17)  leaf 17)
18) . 18) lives
19) medium 19)
20) 20) metamorphoses
21) 21) mitochondria
22) nucleus 22) i
23) 23) offspring
24) paramecium 24)
25) 25) phenomena
26) phylum 26) .
27) e 27) pili
28) plasmodium 28)
29) 29) series
30) species 30)
31) sternum 31)
32) 32) stimuli
33) 33) syntheses
34) taxon 34)
35 35) theses
36) e 36) wolves

I1. Choose the appropriate word from among those given in Ex. | above and

use it in the correct number to complete the following sentences. The first

letter of each word is given to help you make the right choice

1. P

are unicellular organisms usually less than 0.25 mm in length and

covered with minute hairlike projections called ¢

2. B

are described as prokaryotes, organisms whose cells lack
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3.Many bacteria feature small protrusions from their outside cell surface known
as _p . These hairlike outgrowths assist the bacteria in attaching to
various surfaces.
4.0ther hairlike extensions called f are much longer than pili and can
be found at either or both ends ofa b or all over its surface.
5.Since the earliest days of plant and animal domestication, around 10,000 years
ago, humans have understood that characteristic traits of parents could be
transmitted to their _o
6.Pedigree _a can be useful when combined with certain genetic tests.
7.The base level in the taxonomic hierarchy is the _s
8.The many species of organisms in the plant kingdom are divided into several
p , or divisions, totaling about 260,000 species.
9.0n the next tier of the hierarchy, similar species are grouped into a broader
t calleda g
10. The goals of medicine are to help people live longer, happier, more active
B with less suffering and disability.
11.A | is an extension of a plant's stem. Although most _|I
are flat, broad, or bladelike, they also may be many other shapes, including
round, oval, or feathery.
12. During replication, the DNA double _h unwinds and bonds joining
the base pairs break, separating the DNA molecule into two separate strands.
13. Unlike plants and animals, f obtain food by absorbing nutrients
from an external source.

14. The interior of each _m consists of an inner membrane that is folded
into a mazelike arrangement of separate compartments called c

15. One of the phyla of _a , the green _a , Is believed to have
given rise to the plant kingdom, because its chlorophylls, cell walls, and other

details of cellular structure are similar to those of plants.
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16. Students are reminded that their _t must be handed in by the end of
term.

17.0ur _h iIs that the dolphins ate contaminated fish, and this affected
the dolphins' immune system.

18. Life on Earth is structurally based on carbon and utilizes water as an interaction

m

19. This definition places great e on the importance of replication.

20. The DNA molecule consists of a long _s of coded messages capable
of directing the _s of specific proteins at any time in the cell or life
cycle.

21. The first of the wonder drugs, penicillin, was isolated from a _f
Penicillium.

22. Biological ¢ are based on the premise that the structure and
function of an aquatic biological community within a specific habitat provide

critical information about the quality of surface waters.

23.The ¢ or skull is made up of over 20 different bones.
24.A | iIs a juvenile form of animal with indirect development,
undergoing _m (for example, insects or amphibians).

LISTENING COMPREHENSION

I. Human pathogens appear in many groups of protists, especially among
protozoa. Protozoans of the genus Plasmodium invade red blood cells in
humans causing one of the most dangerous infectious diseases — malaria. You
are going to hear a text describing some aspects of the disease and ways of its
prevention. Before listening discuss the meaning of the words in the box below

with your classmates or teacher

chills bark cinchona tree

trembling bloodstream quinine
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fever

delirium

to sweat profusely
spleen

relentless

repeated infection

severe anemia

to render unusable
saliva

anticlotting agent
sporozoite
merozoite

Jesuit missionary

remedy

eradication campaign
to stem the illness
drug resistance
survelliance

bednet

repellent

circulatory system collapse

I1. Listen to the first part of the text and fill in the table below

pathogen | infection

carrier

geographical | symptoms

spread

course of infection

I11. Listen to the second part of the text dealing with eradication of malaria

and complete the sentences below

1.Peruvians revealed their secret malaria remedy in ...

2.This remedy was ...

3.The person who extracted quinine out of cinchona tree bark ...

4.Eradication campaign against malaria was announced by ...

5.Butin 1976 ...

6.0ne of the reasons for malaria spread through the developing countries ...

7.1t is very difficult to fight malaria for two main reasons: ...

8.Mefloquine is a drug that ...

9.Mosquitoes can be kept away ...

10. One can avoid mosquito bites ...
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WRITING

I. Kingdoms are the largest groups of organization of life. After kingdoms,

plants are classified into divisions and other types of organisms are classified

into phyla. Then follow classes, orders, families, genera and species. The more

closely related two species are the more taxa they share. Some taxonomic

groups are further subdivided such as into subclass and superfamily.

Tables 1.1 and 1.2 below list the full taxonomic names of two very different

organisms, humans and corn. Study these tables and make similar ones for

two other organisms of your own choice

Table 1.1 Human (Homo sapiens). Taxonomy

Category | Name Description

Kingdom | Animalia Complex cells; multicellular; nervous tissue

Phylum Chordata Body consisting of head, trunk, and tail; highly
developed organ systems; three tissue layers in
embryo; internal cavity; notochord

Class Mammalia Hair; mammary glands; internal fertilization; large
skull; homeotherm or endotherm (warm-blooded);
extra-embryonic membranes

Order Primates Complex brain; flexible toes and fingers; excellent
vision

Family Hominidae Upright posture; small face; large brain; V-shaped
jaw

Genus Homo Large brain; relatively short arms; lightweight jaws;
small teeth; large thumbs

Species Homo sapiens | Only living species of genus Homo
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Table 1.2 Corn (Zea mays). Taxonomy

Category |Name Description

Kingdom [Plantae Land dwelling; multicellular, eukaryotic organisms
with cellulose cell walls; photosynthesize using
chlorophyllaand b

Division  |Anthophyta Vascular plants with seeds and flowers; ovules
enclosed in an ovary and mature seeds in fruits

Class Monocotyledoneae | One seed-leaf

Order Commelinales Fibrous leaves

Family Poaceae Grasses

Genus Zea Separate male and female flowers

Species  |[Zea mays Corn
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Lesson 2

THE BACTERIA

PRE-READING TASKS

I. Answer the following questions

e What distinctive features of bacteria can you name?

e Should we consider bacteria our “friends” or “enemies”?

I1. Listen to the following words and practice their pronunciation

Bacterium, tissue, symbiont, lithotroph, saprobe, organotroph, obligate

aerobe, facultative anaerobe, pilus, glycocalyx, capsule, binary traverse fission,

eubacteria, archaebacteria, archaea.

READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) encounter, v
2) tissue, n

3) available, adj
4) acquisition, n
5) projection, n
6) rotate, v

7) filament, n
8) adhere, v

9) precursor, n
10)decay, v
11)fertile, adj

a) to stick firmly to something;

b) the process in which one gets or gains something;

c) to come upon face-to-face;

d) something that sticks out from a surface ;

e) asingle thread or a thin flexible threadlike object;

f) present or ready for immediate use;

g) something that happened or existed before something else
and influenced its development ;

h) able to produce good crops (about land);

1) to turn about an axis or a center, revolve;

J) to undergo decomposition;

k) an aggregate of cells usually of a particular kind together with
their intercellular substance that form one of the structural
materials of a plant or an animal.
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Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Anyone who has eaten yogurt, cheese, or bread, smelled spoiled milk or
suffered from strep throat has encountered Monera, more commonly called
bacteria. Bacteria can be found in all natural environments, often in extremely

large numbers. As a group, they display exceedingly diverse metabolic capabilities

and use almost any organic compound, and even some inorganic salts, as a food

source. In a sense, bacteria are the dominant living creatures on Earth, having been

present for perhaps three-quarters of Earth history and having adapted to almost all
available ecological habitats. Studies of the relationships among different groups

of bacteria continue to vield new insights into the origin of life on Earth and the

directions of evolution.

Bacteria are classified as the prokaryotic kingdom Monera; all bacterial cells,
and only bacterial cells, are prokaryotic in nature. Bacteria are unicellular
microorganisms and thus are not organized into tissues. Each bacterium grows and
divides independently of any other, although aggregates of bacteria, sometimes
containing members of different species, are found. Individual bacteria can assume
three basic shapes: spherical (Coccus), rodlike (Bacillus), or curved (Vibrio,
Spirillum, or Spirochete). Considerable variation is seen in the actual shapes, and

cells are usually stretched or compressed in one dimension.

Monera are grouped by how they acquire energy. The most fundamental
distinction reflects carbon source. Autotrophs extract energy from carbon dioxide
and heterotrophs use more reduced and complex organic molecules, typically from
other organisms. A rare type of bacterium, called mixotroph, combines
characteristics of autotrophs and heterotrophs and uses inorganic molecules for
energy and organic molecules for carbon. Hetorothrophs are further distinguished
by their source of organic compounds. Saprobes obtain nutrients from dead plants
and animals. Symbionts live within living organisms and acquire nutrients from

them. Finally, monera are classified by the source of hydrogen or electrons, which
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are important in energy acquisition. Lithotrophs obtain electrons from reduced

Inorganic_compounds. Organotrophs obtain hydrogen or electrons from organic

compounds.

Monera are also classified by their oxygen requirements. Obligate aerobes
require oxygen and harness it in carrier molecules forming an electron transport
chain on the inner face of the cell membrane. Facultative anaerobes use oxygen or
not, and they obtain energy from fermentation. For obligate anaerobes, oxygen is

toxic, and they live in habitats that lack it. Due to the differences in the structure of

the bacterial wall surface scientists distinguish between gram-positive and gram-
negative bacteria (named after the Danish physician Hans Christian Gram who
developed one of the most useful staining reactions for bacteria).

Bacteria have several distinguishing characteristics. Pili are short projections
on bacterial cells, resembling hairs, that enable the cells to attach to objects.
Another bacterial structure is a flagellum, which is an extension that rotates,
moving the cell. A bacterium’s cell wall may have a sticky layer called a
glycocalyx, which is composed of proteins and/or polysaccarides. A loose
glycocalyx is called a slime layer, and a firm glycocalyx is a capsule. The
glycocalyx enables the cell to adhere to various surfaces. Bacteria can form
structures called endospores that enable them to survive harsh conditions. An
endospore is a walled structure that forms around the nucleus and a small amount
of cytoplasm. The normal cellular form returns when environmental conditions
Improve.

Most bacteria reproduce by a process of binary transverse fission, in which

the cell grows in volume until it divides in half to yield two identical daughter

cells. Each daughter cell can continue to grow at the same rate as its parent. One
group of environmental bacteria reproduces in a different manner, called budding.
A small bud forms at one end of the mother cells or on filaments called prosthecae.
As growth proceeds, the size of the mother cell remains about constant, but the bud

enlarges. When it is about the same size as the mother cell, it separates. This type
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of reproduction is analogous to that in the budding fungi, such as brewer's yeast
(Saccharomyces cerevisiae). One difference between transverse fission and
budding is that, in the latter, the mother cell often has different properties than the
offspring.

Bacteria and Archaea. It has become clear from studies of bacterial genes
that bacteria are not simply primitive cells or precursors to higher organisms. In
fact, bacteria have been divided into two major phylogenetic kingdoms,
Eubacteria and Archaebacteria (Archaea), based on such differences as chemistry
and physiology. All remaining living organisms are eukaryotes. It can be said that
members of these two prokaryotic kingdoms are as different from one another as

they are from eukaryotic cells; these differences are manifested in almost all

observable characteristics, including metabolic pathways, identity of lipids, cell

surface structures, and gene sequences.

The archaebacteria have markedly different surface structures from the

eubacteria. Their membrane lipids are not fatty acids linked to glycerol by ether
bonds, as in eubacteria and eukaryotes, but are branched isoprenoids linked to
glycerol by ether bonds. Another difference between bacteria and archaea is in the

structure of RNA polymerase, the enzyme that all cells use to transcribe DNA into

mMRNA. Bacteria use a single type of RNA polymerase consisting of four
polypeptide subunits. The archaeal equivalent of this enzyme occurs in several
forms that are far more complex than the bacterial RNA polymerase.

Microbial ecology. Monera and other unicellular organisms are essential
components of the global ecosystem. Without microscopic life, macroscopic life
would not exist, because microorganisms capture energy from the nonliving

environment and form the bases of food webs. Photosynthesis harnesses much of

this energy and bacteria that can photosynthesize support vast living communities
In many habitats. Even in areas far from sunlight, monera support life by
harnessing chemical energy from the non-living environment and using it to

synthesize compounds that are nutrients for other organisms. Some bacteria cause

114



disease in humans, animals, or plants, but most are harmless or beneficial

ecological agents whose metabolic activities sustain higher life-forms. Without

bacteria, soil would not be fertile, and dead organic material would decay much
more slowly. Some bacteria are widely used in the preparation of foods, chemicals,

and antibiotics.

1. USEFUL PHRASES. Study the following phrases and paraphrase the

underlined parts of the sentences that follow

as a source of — sk dorcepeno
survive something — sumpumamu, nepenecmu, nepesicumu wocw

the latter — ocmamnnit (3 06ox nazeéanux)

1.Like green plants, Purple Sulfur Bacteria are photosynthetic, using the energy of
sunlight to reduce carbon dioxide to carbohydrate. Unlike plants, however, they

do not get electrons from water.

2.A population with diverse traits is more likely to continue to live normally in

spite of changes in the environment such as emerging diseases, new predatory

insects, or climate changes.

3.The Phylogeny of Life and Journey into Phylogenetic Systematics (UCMP,
Berkeley) both explain the relationships and theory behind such evolutionary

hypotheses. The second just mentioned gives a brief introduction into cladistics.

IV. Answer the following questions about the text “The Bacteria”

1.What areas of our planet are inhabited by the representatives of the Kingdom
Monera?

2.What features make bacteria “the dominant living things on Earth”?

3.Do bacteria vary in shape?

4.How many groups of bacteria do we distinguish depending on the method of
obtaining energy? Describe them.

5.Do all bacteria breathe?

6.What are endospores?
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7.How many forms of reproduction are used by bacteria? What is the difference

between them?

8. Archaebacteria represent one of the classes in the Kingdom Monera, don’t they?

9.In what way are archaea and eubacteria different?
10. How important are bacteria for the global ecosystem?

V. Read the text “The Bacteria” again and find the English equivalents of the

following expressions there. Use these expressions in the sentences of your

own

loctpuii ¢apunriT (3amajieHHss Topja); CKyMmueHHs OakTepiil; HalOyBaTu

dopmu; BUI00YyBaTH €HEPrio; MOTpeda y KUCHI; JUMKUI 1Iap; y TAKOMY K TeMIIL;

3aJIMIIaTnCA Bi)IHOCHO CTa6iJ'IBHI/IM; JJAaHOKOT KHUBJICHHA, BUKIIMKATH XBOpO6y B

JOJIMHU; TIATPUMYBATH ICHYBaHHS BUIIMX (DOPM SKHUTTH.

V1. Fill in the following table with synonyms (from list A) and opposites (from

list B) of the given words. Explain the difference between the synonyms and

illustrate it using your own examples

word synonyms (3 for each word) opposites
natural, adj (3)
diverse, ad] (2
dominant, adj (2
acquire, v (2
Important, adj (3)
lack, n (2
firm, adj (2
improve, v (2

A: absence; chief; common; contrasting; correct; deficiency; develop; different;

essential; gain; hard; innate; obtain; perfect; prevailing; principal; progress;

remarkable; shortage; significant; stable; steady; various; wild.
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B: abandon; abnormal; abundance; artificial; changeable; decline; deteriorate;
identical; inconsiderable; minor; same; slight; soft; subordinate; sufficiency;
surrender; unimportant; unnatural.

VII. Look at the picture of a bacterium and match the numbers with the
correct names of organelles from the list below. Describe the functions of each
structural unit of the bacterial cell

Flagellum;
plasmid;
mesosome;
DNA,;

cell wall;

cell membrane;

capsule;
pilus;

nucleoid;

cytoplasm;

ribosome.

GRAMMAR IN USE: Prepositions

I. Choose the appropriate preposition

When most people think of bacteria, they think of disease-causing organisms,
like/as/of the Streptococcus bacteria, which were isolated from/out/off a man with
strep throat. While pathogenic bacteria are notorious of/about/for such diseases as
cholera, tuberculosis, and gonorrhea, such disease-causing species are a
comparatively tiny fraction of the bacteria like/as/in a whole.

Bacteria are so widespread that it is possible only to make the most general
statements about/of/for their life history and ecology. They may be found on/at/in
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the tops of mountains, the bottom of the deepest oceans, on/at/in the guts of
animals, and even in the frozen rocks and ice of Antarctica. One feature that has
enabled them to spread so far, and last so long is their ability to go dormant
on/for/at an extended period.

I1. Complete the following passage by choosing the correct prepositions from
the list below to fill in the gaps

as (x3) by (x2) from (x2) in (x2) into (x2)
like of on (x2) since to  without
Most bacteria may be placed (1) one of three groups based (2)
their response (3) gaseous oxygen. Aerobic bacteria thrive (4) the
presence of oxygen and require it (5) their continued growth and existence.

Other bacteria are anaerobic, and cannot tolerate gaseous oxygen, such (6)
those bacteria which live in deep underwater sediments, or those which cause
bacterial food poisoning. The third group are the facultative anaerobes, which
prefer growing in the presence of oxygen, but can continue to grow (7) __it.
Bacteria may also be classified both by the mode by which they obtain their
energy. Classified by the source of their energy, bacteria fall (8)  two
categories: heterotrophs and autotrophs. Heterotrophs derive energy (9)
breaking down complex organic compounds that they must take (10)

(11) the environment — this includes saprobic bacteria found in decaying
material, (12) well (13) those that rely (14) fermentation or
respiration.

The other group, the autotrophs, fix carbon dioxide to make their own food
source; this may be fueled (15)  light energy (photoautotrophic), or
(16) _ oxidation of nitrogen, sulfur, or other elements (chemoautotrophic).
While chemoautotrophs are uncommon, photoautotrophs are common and quite
diverse. They include the cyanobacteria, green sulfur bacteria, purple sulfur
bacteria, and purple nonsulfur bacteria. The sulfur bacteria are particularly
interesting, (17) __ they use hydrogen sulfide as hydrogen donor, instead
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(18) water (19) most other photosynthetic organisms, including
cyanobacteria.

LISTENING COMPREHENSION

I. You are going to hear a fragment of a lecture about the best-known
prokaryote Escherichia coli (E. coli). Before listening study the following
measurements and discuss the meaning of the words in the box below with
your classmates or teacher

um — micrometer = 1/1000 mm = 10°® m (one millionth of a meter
nm — nanometer = 1/1000 um = 10" m (one billionth of a meter

um® — cubic micrometer

10*2g (one-millionth of one-millionth of a gram) = 0,0000000000001

humble magnified immense

intestinal tract human dimensions nutritional requirements
length nonetheless health hazard
approximately favorable extensive precautions
weight under the conditions differing genet ic strains
tiny whereas potassium (K)

bundle rapid division

I1. Listen to the tape and fill in the gaps with the correct figures concerning
the structure of E. coli

. length —

. diameter —

. volume —

. weight (approximately) —

. number of identical molecules of DNA within the body of E. coli —
. number of ribosomes within the body of E. coli —

. thickness of a cell wall —

. speed at which flagella push E. coli —

~N o o o B~ W DN PP

. percentage of the E. coli cell ingredients (approximately):
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water carbohydrate
protein lipid
DNA simple ions such as K+

I11. Listen to the tape again and decide whether the following statements are
true or false

1.Compared to the mycoplasmas, E.coli is about 100 times larger.

2.Every second or so the cell causes the bundle of flagella to separate and reform.

3.Thousands of kinds of specific proteins are made by each prokaryotic cell of E.
coli in spite of its genetic material consisting of approximately 1/500 as much
DNA as is contained in a single cell of a human being.

4.Under the best conditions the E. coli cell requires about 1 day to go through a
division cycle.

5.Among the features that make E. coli a very favorable subject for biological
experimentation are its small size, rapid division, simple nutritional
requirements, absence of a great health hazard, and readily available many
differing genetic strains with known characteristics.

SPEAKING

Speak about the Bacteria covering the following issues:

e distinctive features of the bacteria;

e the diversity of the Kingdom Monera;

¢ bacteria classification;

e modes of reproduction;

¢ the eubacteria and the archaea;

¢ representatives of the Kingdom Monera;
¢ the bacteria and ecology.
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Lesson 3

VIRUSES

PRE-READING TASKS

I. Answer the following questions

e In what way are viruses different from all other living “things”?

e Would life on earth change for better if all viruses suddenly disappeared?

I1. Listen to the following words and practice their pronunciation

Virion, prion, capsid, viroid, parasite, nuclease, lipoprotein, vaccine,

bacteriophage, lysogenic, ultraviolet, incubation period.

READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1)shell, n
2)derive, v
3)invade, v
4)furnish, v
5)inject, v
6)progeny, n
7)convey, n
8)acute, adj
9)malignant, adj

10) persist, v

a) having a sudden onset, sharp rise, and short course;

b) to cause to pass from one place or person to another;

c) to take, receive, or obtain especially from a specified
source;

d) to provide or equip with what is needed;

e) to introduce into something forcefully;

f) to get into something in an unwanted way; to affect
injuriously;

g) evil in nature, influence, or effect;

h) to continue to exist; to remain unchanged;

1) descendants, children; offspring;

J) ahard rigid covering or support of an organism.
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Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Viruses occupy a special taxonomic position: they are not plants, animals, or
prokaryotic bacteria, and they are generally placed in their own kingdom or

Imperia. In fact, viruses should not even be considered organisms, in the strictest

sense, because they are not free-living (i.e., they cannot reproduce and carry on
metabolic processes without a host cell).

All true viruses contain nucleic acid, either DNA or RNA, and protein. The
nucleic acid encodes the genetic information unique for each virus. The infective,
extracellular (outside the cell) form of a virus is called the virion. It contains at
least one unique protein synthesized by specific genes in the nucleic acid of that
virus. In virtually all viruses, at least one of these proteins forms a shell (called a
capsid) around the nucleic acid. Certain viruses also have other proteins internal to
the capsid; some of these proteins act as enzymes, often during the synthesis of
viral nucleic acids. Viroids (meaning “viruslike) are disease-causing organisms
that contain only nucleic acid and have no structural proteins. Other viruslike

particles called prions are composed primarily of a protein tightly complexed with

a small nucleic acid molecule. Prions are very resistant to inactivation and appear

to cause degenerated brain disease in mammals, including humans.

Viruses are quintessential parasites; they depend on the host cell for almost all

of their life-sustaining functions. Unlike true organisms, viruses cannot synthesize
proteins, because they lack ribosomes for the translation of viral messenger RNA
into proteins. Viruses must use the ribosomes of their host cells to translate viral
MRNA into viral proteins.

Viruses are also energy parasites; unlike cells, they cannot generate or store
energy in the form of adenosine triphosphate (ATP). The virus derives energy, and
all other metabolic functions, from the host cell. The invading virus uses the

nucleotides and amino acids of the host cell to synthesize its nucleic acids and
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proteins, respectively. Some viruses use the lipids and sugar chains of the host cell

to form their membranes and glycoproteins.

The true infectious part of any virus is its nucleic acid, either DNA or RNA

but never both. In many viruses, but not all, the nucleic acid alone, stripped of its

protein coat (capsid), can infect (transfect) cells, although considerably less
efficiently than can the intact virions.

The virion capsid has three functions: (1) to protect the viral nucleic acid from
digestion by certain enzymes (nucleases), (2) to furnish sites on its surface that
recognize and attach (adsorb) the virion to receptors on the surface of the host cell,
and (3), in some viruses, to provide proteins that form part of a specialized
component which enables the virion to penetrate through the cell surface
membrane or, in special cases, to inject the infectious nucleic acid into the interior
of the host cell.

Biologists use several criteria to classify viruses, including their nucleic acid
content, their size, the shape of their protein capsid, the presence of a surrounding
lipoprotein envelope, as well as the types and range of organisms the viruses
infect, and the disease they cause.

The primary taxonomic division is into two classes based on nucleic acid
content: DNA viruses or RNA viruses. Both the DNA and the RNA viruses are
subdivided into those that contain either double-stranded or single-stranded DNA
or RNA. Further subdivision of the RNA viruses is based on whether the RNA

genome is segmented or not. Viruses can “evolve” in the sense that their DNA and
RNA sequence changes rapidly. This is because viruses replicate very often and
cannot “repair” errors in the sequences, as cells can. The changeable nature of
viruses is the reason why vaccines for many diseases like the common cold cannot
be developed.

Viruses can exist outside cells but they must enter cells to reproduce. Here,
they commandeer the DNA replication and protein synthesis machinery of the host

(the nucleus, ribosomes, and ER) and use it to produce the progeny viruses, which
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may busrt from the cell causing its death. Certain viruses, particularly

bacteriophages, are called temperate because the infection does not immediately
result in cell death. The viral genetic material remains dormant or is actually

integrated into the genome of the host cell. Cells infected with temperate viruses

are called lysogenic because the cells tend to be broken down when they encounter
some chemical or physical factor, such as ultraviolet light. In addition, many
animal and plant viruses, the genetic information of which is not integrated into the
host DNA, may lie dormant in tissues for long periods of time without causing
much, if any, tissue damage. Viral infection does not always result in cell death or
tissue injury; in fact, most viruses lie dormant in tissue without ever causing

pathological effects, or they do so only under other, often environmental,

provocations.

Although viruses were originally discovered and characterized on the basis of
the diseases they cause, most viruses that infect bacteria, plants, and animals
(including humans) do not cause disease. In fact, bacteriophages may be helpful in
that they rapidly transfer genetic information from one bacterium to another, and

viruses of plants and animals may convey genetic information among similar

species, helping their hosts survive in hostile environments. In the future this could

also be true for humans. Recombinant DNA biotechnology shows great promise

for the repair of genetic defects. Afflicted persons are injected with cells

transformed by viruses that carry a functional copy of the defective human gene.
The virus integrates the normal gene into the DNA of the human cell.

Of those viruses that cause disease, some cause short-term (acute) diseases
and others recurring or long-term (chronic) diseases. Some viruses cause acute

disease from which there is fairly rapid recovery but may persist in the tissues,

remaining dormant for long periods of time, and then become active again,
bringing about serious disease decades later. Slowly progressive viruses have long

incubation periods before the onset of disease. The DNA of certain viruses
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becomes integrated into the genome of the host cell, often resulting in malignant

transformation of cells, which become cancers.

1. USEFUL PHRASES. Study the following phrases and match two halves of

the sentences that follow

in fact - pakmuuno

at least — npunatimni, wonatimenue

act as — sucmynamu, oismu K

unlike something — na siominy 6io

infect with — sapaorcamu (uumocyw)

in addition (to) — 0o moeo s, na dooauy (0o)

1.

Two types of vaccine to protect
horses from West Nile virus are
available this year. West Nile kills
about one-third of unvaccinated
horses that mosquitoes...

Viruses, like bacterial infective
agents,...

Smallpox was effectively elimated as
a scourge on humanity by worldwide
vaccination programs. In...

Virions contain at least...

Not infrequently, the virus-specific T
lymphocyte kills vital cells such as
nerve cells (neurons), muscle cells,
and liver cells, all of which carry out
important functions. In...

Unlike bacteria,...

a) ...fact the chances of getting
smallpox from a bad vaccine were
greater than that of ever
encountering the virus in nature.

b) ...addition, the death of cells results
in an inflammatory response, which
also can damage vital tissues.

C) ...infect with the virus, a Kansas
State University scientist said.

d)...viruses mimic the metabolic
functions of their host cells.

e) ...40 proteins and lipids, as well as
internal structures called lateral
bodies.

f) ...act as antigens in the body and
elicit formation of antibodies in an

infected individual.
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IV. Split the text “Viruses” into several logical parts and give titles to them

V. Think of possible questions for the following answers

1.Because viruses are not free-living organisms.
2.1t’s the extracellular form of a virus;
3.These organisms are called viroids.
4.Because they do not have ribosomes.
5.The virus derives it from the host cell.
6.1t performs three basic functions.
7.The reason is in the frequent changes of the viral DNA or RNA sequences.
8.Viruses can reproduce only in host cells.
9.Such viruses do not destroy the cell at once.
10. Short term diseases are referred to as acute and long-term diseases are called

chronic.

V1. Say whether the following statements are true or false according to the

text “Viruses”

1.Viruses lack some functions characteristics of other living organisms.

2.All viruses have RNA molecules.

3.At different stages of their development virions can transform into viroids or
prions.

4.The parasitic nature of viruses is manifested in their dependence on host cells
for energy and protein synthesis mechanism.

5.A virus deprived of its capsule can never penetrate into the host cell.

6. The virion capsid performs a protective function.

7.The main criteria used for viruses classification are their size and shape.

8.Viruses lack the mechanism of correcting the errors in the nucleic acid

sequences.
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9.The viruses are harmless for their host cell as long as the latter are not subjected
to specific physical or chemical influences.
10. Medicine of the future may rely on viruses for the repair of certain genetic

defects in humans.

VII. Skim the text “Viruses” one more time to find the words with the

following meanings

1) to a large extent or degree;

2) to pass into or through;

3) the inner part of a thing : inside;

4) the amount of specified material contained; proportion;
5) a natural enclosing covering;

6) to take something that belongs to someone else forcibly;
7) marked by moderation; not extreme or excessive; mild;
8) hurt or damage;

9) affected in a negative way and suffering as a result of it;

10) occurring again after an interval.

VIII. Use the words from the previous exercise to fill in the blanks in the

sentences below

1.Most viruses enclosed in appear to be spherical, although the
rhabdoviruses are elongated cylinders

2.The weather here continues to be !

3.Even after all these years, the patient still suffers from constantly
respiratory problems and skin rashes.

4.Elderly people are frequently by this type of pneumonia.

5.The sea turtle's natural habitat has been reduced.

6.Beckham has missed several games through
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7.Aiming your light down into it, you can see right through the membrane to the
cell
8.Science has the mysteries of nature.
9.Two hijackers used fake explosives to the airliner.
10. The fat of this cheese is 60%.
11. With trembling hands Mr Utterson opened the
12. People pay as much attention to your voice as to the of your speech.
13. If this bacterium gets into the body by means of an or wound, the
bacterial capsule stimulates the body to wall off the bacteria into an abscess,
which reduces the spread of the bacteria but also makes them much more
difficult to eradicate.
14. Bromocriptine increases the level of dopamine in the brain, which controls
rhythmic biological cycles every 24 hours.
15. The sun's rays can the sea to a depth of twenty metres.

16. Heat is trapped in the Earth's
FOCUS ON GRAMMAR: Phrasal Verbs

I. Read the following sentences paying special attention to the highlighted

phrasal verbs. What do they mean? What do you know about phrasal verbs?

a) Viruses cannot reproduce and carry on metabolic processes without a host cell.

b) Some viruses cause acute disease from which there is fairly rapid recovery but
may persist in the tissues, remaining dormant for long periods of time, and then
become active again, bringing about serious disease decades later.

c) Powerful digestive enzymes concentrated in the lysosome break down worn-
out organelles and ship their building blocks to the cytoplasm where they are

used to construct new organelles.

I1. Match each of the following phrasal verbs to the correct meaning

1) break down  a) to make use of something;
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2) bring up b) to make something start happening;

3) bring back c)to separate (as a chemical compound) into simpler

4) draw on substances: decompose;
5) give off d) to develop;
6) go on e) to happen;
7) make up f) to mention; to introduce a subject;
8) set off g) to happen in a particular way; to have a particular result;
9) turn out h) to compose;
10)work out 1) to produce a smell, light, heat, a sound, etc.;

J) to reintroduce.

I11. Use a proper phrasal verb from the previous exercise to complete each of

the following sentences

1.Molecular biology, which studies the chemical structures and processes of
biological phenomena at the molecular level, several disciplines
and has become one of the most important biological sciences.

2.Biochemists have probed the biological interactions of the organic molecules
that life on our planet.

3.0rganisms such as fungi and bacteria dead or dying matter into
nutrients that can be used again.

4.A French naturalist Georges Cuvier utilized large collections of biological
specimens sent to him from all over the world to a systematic
organization of the animal kingdom.

5.A valuable method useful in tracing the movement of substances in living
matter is radioautography: when radioactive nutrients, which can be
incorporated into cells, are injected into animals, they detectable

rays by which their presence and location can be determined.
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6. The formation of the cell theory — all plants and animals are made up of cells
— marked a great conceptual advance in biology, and it resulted in renewed
attention to the living processes that in cells.

7.Avicenna was an outstanding Persian scientist around the beginning of the 11th
century. He was the true successor to Aristotle. His writings on medicine and
drugs did much to the works of Aristotle to Europe,
where they were translated into Latin from Arabic.

8.Most mutations, however, to be deleterious and often lead to some
impairment or to death of the organism.

9.The life cycle of slime molds, or humans, or any other multicellular organism,

a fundamental and still largely unsolved problem.
10. Protein molecules range from the long, insoluble fibers that make up
connective tissue and hair to the compact, soluble globules that can pass

through cell membranes and metabolic reactions.
LISTENING COMPREHENSION

I. You are going to hear a text about the well-known disease cholera and the
agent causing it. Before listening discuss the meaning of the words in the box

below with your classmates or teacher

cramps circulatory shock small intestine
vomiting to devastate chloride ions
watery diarrhea to contaminate sodium ions

to deplete water supply to leak out
mild symptoms to harbor a viral infection life-threatening
lethal infection bacteriophage to bear a gene
genetic stowaway to acquire virulence route

Immune response to set on the right track to reveal
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Il. Listen to the first fragment of the text and tick the items below that are

mentioned in it

1. Symptoms of the disease;

2. Statistics on the number of people suffering from cholera worldwide;
3. Regions covered by epidemics of the disease;

4. The pathogene;

5. The course of infection;

6. Development of cholera vaccines;

7. Prevention of the disease.

I11. Listen again and note down as much information on the items you’ve

ticked as possible

IV. Listen to the second part of the text and choose all possible continuations

for the sentences below

1.Cholera vaccines have never worked well ...

a) because there are many strains of the bacterium;

b) because Vibrio Cholerae is not the pathogene itself;

c) because of frequent genetic mutations in the pathogene.
2.A vaccine is ...

a) a mutated pathogene; b) a disabled virus; c) a weak pathogene.
3.Using electron microscope researchers have found ...

a) a gene responsible for the production of cholera toxin;

b) a phage inserted into the bacterial cell;

¢) that some bacteria Vibrio Cholerae lack pili.
4.The phage penetrates into Vibrio Cholerae ...

a) trough pili;

b) across the plasma membrane;

¢) by pricking the cell wall.
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5.Bacterial cell without pili ...
a) can never cause cholera in humans;
b) usually cause the disease;

¢) do not produce cholera toxin.
WRITING

Translate the following passage using the vocabulary of this lesson

Bipycu — iHbexiliHi areHTH, BiIoMi JyIsi OUIBIIOCTI KUBUX (DopM, Yy TOMY
YyuCIl IS JIIOAWMHU, TBapWH, POCIMH, TpUOKIB Ta Oaktepid. Bipycu MicTAThH
reHetnyHuii  matepian (JJHK a6o PHK), orodyenuii 3axucHow OLIKOBOIO
KarcyJioro, sika MOke OyTH BKPUTOIO 30BHINTHBOIO JIITITHOK 00070HKOI0. Bipycu
y 20 — 100 paziB meHIi 3a 6akTepii, HAATO MaJi, o0 iX MoXkHa OyJ10 M06AUUTH Yy
CBITJIIOBHM Mikpockorn. HaiOinemii BipycMm — MOKCBIpycu — caraoth 450
HAHOMETPIB, PO3Mip HAWMEHIIMX — TMOJiOBIpyCiB — Onu3pko 30 HaHOMETPIB.
OCKUTbKM BIpYCH HE MOXYTh PO3MHOXKYBAaTHCS 11032 MEXKaMH >KMBOi KIITHHH,
BOHHM 3aJJI1 PO3MHOXEHHS PO3BUHYJIM MEXaHIi3M TMepefadl CBO€i TeHEeTUYHOT
iHdopMaIlIii BiJ OJHIET KJIITUHH JI0 THIIOI.

Bipycu wacto mpuHOCATH MIKOAY, a00 HaBiTh BOMBAIOTH KJIITUHH, SKi BOHH
1H(}IKYIOTh, BHKJIMKAIOTh XBOpoOM Yy iH(pIKOBaHMX opraHizmax. [leski BipycH
3aTHI CTUMYIIIOBAaTH HEKOHTPOJBbOBAHUHN PICT KIITHH, COPUUYUHSAIOTH pak. Bin
OarathoX 1H(EKIIHHUX XBOpPOO, BUKIMKAHUX BipycamMH, TaKMX SK, HaIPUKIA,
rpurl, HE ICHy€ JIKiB. [OJOBHOIO TIPOOJIEMOI0 y PO3POOIl AaHTUBIPYCHUX
mpernapariB € BeJIWKa KUIBKICTh Bapialliii BIPYCiB, IO COPUYUHSAIOTH Ty CaMy
XBOpoOy. 3 Jmpyroro OOKy, MNPAKTHYHO HEMOXKJIHUBO CTBOPHTH JIKH, SKi O
3HEMIKO)KYBAJIA BIPYC, HE PYHHYIOUH MPHU I[bOMY caMy KIiTUHY. OHaK, cydacHi
JOCIIDKCHHST BIPYCIB TPUHECTH 0arato HOBHX BIJKPHUTTIB, SIKI MOXYTh OyTH

KOPHUCHUMMU JJIA ITOKPAIICHHA 3,[[0p0B,$I JIOAWUHU.
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Unit 3 Focus Words and Phrases

absorption, n (1)
acquire, v (2)
acquisition, n (2)
acute, adj (3)
adhere, v (2)
afflicted, adj (3)
aquatic, adj (1)
available, adj (2)
class, n (1)
commandeer, v (3)
common, adj (1)
considerably, adv (3)
constrain, v (1)
content, n (3)
convey, n (3)
decay, v (2)
demolition, n (1)
derive, v (3)
diverse, adj (2)
division, n (1)
dominant, adj (2)
encounter, v (2)
engulf, v (1)
envelope, n (3)
erect, v (1)
expand, v (1)
family, n (1)
fertile, adj (2)
filament, n (2)
firm, adj (2)
furnish, v (3)
gain, v (1)
genus, n (1)
important, adj (2)
improve, v (2)
ingestion, n (1)
inject, v (3)
injury, n (3)
interior, n (3)
intermediate, adj (1)
invade, v (3)

lack, n (2)
malignant, adj (3)
natural, adj (2)
observe, v (1)
order, n (1)
penetrate, v (3)
persist, v (3)
phylum, n (1)
precursor, n (2)prey, n (1)
primordial, adj (1)
profound, adj (1)
progeny, n (3)
projection, n (2)
proposal, n (1)
reassessment, n (1)
recurring, adj (3)
regardless, adv (1)
reject, v (1)
rotate, n (2)

shell, n (3)
species, n (1)
substantial, adj (1)
taxon, n (1)
temperate, adj (3)
tissue, n (2)
utilize, v (1)

act as (3)

as a source of (2)

at least (3)
either...or... (1)
from one’s point of view (1)
in addition (to) (3)

in fact (3)

infect with (3)
neither...nor... (1)
survive something (2)
the latter (2)

unlike something (3)
within something (1)
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REVISION AND ADDITIONAL PRACTICE 3
Revision Exercises

I. Translate the following sentences into English

1.3 yaciB ApucroTtens 10 cepeauHu 19cT. 010J10rM BUAUISUIA JIB1 TOJIOBHI TPYIH
OpraHi3MmiB: pociauHu 1 TBapuHHU. OpraHi3amMH, sIKi HE € Hl pOCIMHAMH, Hi
TBApUHAMH, HAMPHUKJIAA TPUOU, BIMIHOCWIHM O TOTO LAPCTBA, MPEIACTABHHKIB
SIKOTO BOHU HaMOUIbIIIE HAra yBaslu.

2.V 1959 poui exonor PoGepr Birrakep 3amponoHyBaB CHUCTEMY 13 YOTHPbOX
apCTB, Y K1 BUOKPEMJITIIOBAB IPYIM POCIIHMH, TBAPUH, I'PUOIB 1 HAUITPOCTILIHUX,
ajie Bce 11e 00’ €IHyBaB MPOKAPIOTH 13 OTHOKIITUHHUMH €BKapioTamu.

3.bakTepii € HaWNOWIMPEHIIMMHU OpraHi3MaMu Ha 3eMJli, 1 BOHH TICHO
B3a€EMOTIOB’13aH1 13 THITMMU KUBUMHU ICTOTAMH.

4.Po3poOka BakIMH TPOTH 3aCTyAH, CIPUYMHEHOI PUHOBIpycamH, € BKpai
CKJIQAHUM a00 i HEMOXXJIMBUM 3aBJIaHHSM, OCKUTbKU iCHYe mioHaiimentie 100
AHTUTEHHUX THUIIIB PUHOBIpYyca.

5.HemonaBHi MoJeKyJIsIpHI JTOCHIIKEHHS BHUSBWIM, IO Tpyla OpPraHi3MiB,
BIIOMUX T Ha3BOIO apxeOakTepii, AKUX paHille BITHOCUIN A0 OakTepii,
CYTTEBO BIJPI3HAETHCA BIJ OCTaHHIX 3a OYyIOBOI KJIITHHHOI CTIHKH,
IUTa3MaTUYHOI  MEMOpaHM Ta  IHIIMMH  KIIOYOBUMHU  MOJIEKYJISIPHUMU
XapaKTepUCTUKAMH.

6.Cepen Tucsd BUIIB OakTepidd, IO HACEIAIOTh 3EMJIIO, JIMINE Maja YacTKa
CIPHUYWHSE XBOPOOH, OJHAK OakTepianbHi iH(EKIii y 3HaYH1i Mipi BIUTMBAJIN Ha
X111 icTopii JI0/ICTBA.

7.MomneKkynu aHTUTLI 3/1aTHI XIMIYHO «BIi3HABATH» JUISHKU MOBEPXHi (Tak 3BaHi
€MITONH ) BETUKUX MOJICKYJI, III0 BUCTYNAIOTh Y SIKOCTI aHTUTEHIB.

8.Hatimpocrinii Bi3HAYAIOTHCS BEIMKOI PI3HOMAHITHICTIO 1 HACENSIIOTh PI3HI

cepenoBuIia — iX MOXXHA 3yCTPITH y TIPICHIA Ta MOPCHKIA BOJI, y TPYHTI 1
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9.

10

11.

12.

13.

14

15

HaBIThb Yy KHIIKOBOMY TpaKTl TBapHH, € BOHU O€pyTh Y4YacThb y BaKJIMBHX

TPaBHUX IPOLIECAX.

KinituHu KpoBi, 110 TPaHCHOPTYIOTh OKCUI'€H BCEPEJIMHI TLIa, HA3UBAKOTHCA
EpPUTPOLIUTAMH.
.IlonibHO 10 pocnuH, OaraTo BUAIB HAWUOPOCTIIMX MOXKYTh 3A1HCHIOBATH

npoiuec ¢orocuntedy. IlomibHO 1H0 TBapuH, BOHU MOXYTh CaMOCTIMHO
pyxatucs. OHaK, Ha BIAMIHY BiJl POCJIMH 1 TBAPUH, KIITUHU HAUIPOCTIIIUX HE
OpraHi3oBaHi y TKaHUHHU.

TepMmiH  «IpLKIKID»  3aCTOCOBYETHCS  TMEPEBAXKHO 10  OJHOKJIITUHHHUX
ackomineriB, Takux sk Candida albicans Ta Saccharomyces cerevisiae.
OcraHH1 BUKOPUCTOBYE JIIOJIMHA SK 3aKBAacKa MPU BHIIKaHHI XJ1i0a, a TaKoX
JUTSI BATOTOBJICHHI MHBA Ta JICIKUX 1HIIUX aJKOTOJIbHUX HAIOIB.

Bipycu cknagatotees 13 reHetuuHoro marepiany y ¢opmi JIHK a6o PHK,
OTOYEHOT0 3aXHCHOI OUTKOBOIO OOOJIOHKOIO, Ky HAa3WBAIOTh KallCHIOK0, 1
MOKYTh OYyTH BKPUTUMHU 30BHILIHIM JIITTHAM IIaPOM.

Bipycu knacudikyrooTh BIANOBIIHO 10 iX CTPYKTYpU, THUITY TE€HETUYHOTO
Marepiany, KA BOHHM MICTSATh, Ta CTpaTeriii, siki BOHH 3aCTOCOBYIOTHh JJIs
peruTikarii.

. IIpaxktnuno yce >kuBe Ha 3eMJjl MPSMO YH OIOCEPEIKOBAHO 3JICKUTH BiJ
dboTOoCHHTE3y SK JDKepena IOXKUBH, CHEprii Ta KHCHIO, 3aBASKH YOMY
bOoTOCHHTE3 € OJHUM 13 HAWBAKIMUBIINIMX 3 YCIX BITOMUX OlOXIMIYHUX
IIPOIIECIB.

Jesixi  Bipycwm, Hampukiaa anbdabipycu (alphaviruses) Ta ¢rnaBiBipycu
(flaviviruses), moBumHHI iH(]IKYyBaTH OUIBII HDK OJWH BHJ OpraHi3miB, MO0

3aBEPIITUTH CBIM KUTTEBHH IIUKIL.

Choose the right word to complete each of the sentences below

1.Snakes track their by its scent.

a) victim b) prey  c) predator  d) casualty
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2.0rganic compounds are by chemoheterotrophs as the source of carbon
and energy.
a) applied b) exercised c) utilized d) taken

3.The ,ajority of psychrophilic bacteria are in the gram-negative
Pseudomonas, Flavobacterium, Achromobacter, and Alcaligenes.
a)genera  b)species  c¢)phyla  d) families

4.Bacteria are so small that the details of their internal structure can be
only with the aid of the electron microscope.
a) watched b) viewed c) observed d) regarded

5.Unfortunately, fertilizers from surrounding farmland have reduced the

life.

a)river  b)watery  c¢) liquid d) aquatic

6.Certain products of cells, called interferons, may have potential
antiviral and anticancer properties.
a) prevalent b)) natural  ¢) common  d) normal

7.The problem how viruses may cause disease or the death of their
host cells is discussed in the article.
a) bring about b) break through c¢) bring round d) bring up

8.0nly in the 17" century biologists began to realize that important insights could
be by comparative studies of all animals, including man.
a) obtained  b) received  c)acquired  d) gained

9.Energy supplied by electrical storms and ultraviolet light may have
the atmospheric gases into their constituent elements, and organic molecules
may have been formed when the elements recombined.
a) broken out  b) brought down c) broken down d) brought up

10. Lysogenic conversion is In bacteria and is an important aspect of
the epidemiology of infectious diseases.

a) general b) common c) usual d) natural
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11. The concept of causality, that was developed around 600 BC by Greek
philosophers, had a effect on subsequent scientific investigation.
a) significant  b) substantial c) prominent  d) profound

12. The primary taxonomic division of viruses into two classes: DNA viruses and
RNA viruses is based on their nucleic acid
a) content  b) complex  c) proportion  d) combination

13. The Greek philosophers, for example, believed that the traits of individuals
were from contact with the environment and that such
characteristics could be inherited by offspring.
a) obtained b) acquired c) imparted d) taken

14. Kidney stone disease mostly men between 20 and 55.
a) contracts  b) injures c) afflicts  d) attacks

15.In his work Harvey demonstrated that the heart passively and
contracts actively.
a) stretches  b) expands  c) protracts  d) enlarges

16. Much of the earliest recorded history of biology is from bas-reliefs
the Assyrians and Babylonians made of their cultivated plants and from
carvings depicting their veterinary medicine.
a) received b) extracted  c¢) found  d) derived

17. There is a hypothesis that the eubacterial and archaebacterial lines diverged
from a common about the time that eukaryotic cells developed.
a) precursor  b) forerunner  c) prototype  d) parent

18. Many spores can withstand boiling in water for 10 minutes, and spores in soil
can for tens, perhaps hundreds, of years.
a) survive b) sustain c) persist  d) endure

19. soil can contain millions of bacteria per gram.
a) fruitful b) productive  c) resourceful d) fertile

20. Unlike true organisms, viruses cannot synthesize proteins, because of the

of ribosomes.
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a) deficit  b)lack c)need  d) deficiency
Additional Practice

I. Reconstruct the text below putting the extracted fragments (a-j) into their

correct places (1-10). Make a written translation of the text into Ukrainian

In the late 1970s, biologists began to describe a type of microorganism not seen
before. The archaea, at first called archaebacteria, are similar (1).......... . The
structures and sequences of certain molecules in these microbes are as different from
those in bacteria (2).......... . In other words, the archaea do not fit (3).......... . They
are not prokaryotes or eukaryotes, but a third form of life.

Where should taxonomists place the archaea? Some biologists include them with
Monera, (4).......... . Placing them in a sixth kingdom is not a satisfying solution
either, because their differences are greater (5).......... . In 1990, researchers Carl
Woese, Otto Kandler, and Mark Wheelis took a bold step — (6).......... I So they
grouped the kingdoms into three broader taxa, the domains of Bacteria, Archaea, and
Eukarya. Biologists distinguish organisms within the domains (7)..........
Researchers often add new molecular criteria.

Many biologists today recognize the three domains but also adhere to the long-
accepted five-kingdom scheme. This presents a contradiction, however — the
archaea, considered distinct enough to warrant a separate domain, have no place in
the five-kingdom system, that places them with the bacteria, (8).......... . The
domain system is still evolving — don't be surprised if terms change. For example,
the term archaea implies that these organisms appeared before all others, and
9).......... . We do not yet know enough about the origins of these three basic types
of organisms to determine which came first. It will be interesting to see how
taxonomy shifts to accommodate new information on the archaea.

The three-domain system considers mostly subcellular and molecular
differences between species — (10).......... . Much work needs to be done,

however, to reclassify already known organisms in the three-domain system.
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a) ...which they may only superficially resemble;

b) ...into any kingdom in the five-kingdom scheme;

c) ...by cell complexity, sequences of ribosomal RNA molecules, and the types of
lipids that make up cell membranes;

d) ...differences we cannot easily see;

e) ...to prokaryotes in cellular structure because they lack nuclei;

f) ...than those that distinguish members of other kingdoms from each other;

g) ...as they are from those in eukaryotes, however, and in some cases they actually
more closely resemble molecules in eukaryotes;

h) ...the term prokaryote implies that these organisms preceded eukaryotes;

1) ...if the life-forms couldn't fit the prevailing taxonomy, then alter the taxonomy;

J) ...although they are quite different from bacteria.

I1. Read the passage below and fill in the blanks with the words from the box

severe mild transfusion percentage
blindness pathogens contracted causes
defects attention mouth liver
inflammation revealed organ pregnancy
disorder sporozoa infected

Human (1).......... appear in all groups of protozoa, but zooflagellates and
(2).......... cause the most (3).......... diseases. Toxoplasma gondii is a protozoan
that (4).......... toxoplasmosis, with symptoms so (5).......... (fatigue) that many
otherwise healthy people are (6).......... and never know it. The infection came to
public (7).......... when physicians traced fetal (8).......... to pregnant women
who (9).......... toxoplasmosis from cat feces in litter boxes. Symptoms in the
fetus include an enlarged (10).......... and spleen, a rash, eye inflammation
causing (11).......... , and brain damage. The women had no symptoms when
pregnant — only an immune system test (12).......... the infection. The maternal
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infection must occur early in (13).......... to affect the fetus, and only a small
(14).......... of exposed fetuses actually develop symptoms.

People also may contract toxoplasmosis from eating raw or undercooked
meat, undergoing an (15).......... transplant, or receiving a blood (16).......... . An
infected person takes in cysts through the nose or (17).......... :

In people with AIDS, toxoplasmosis is not a vague, mild (18).......... , but a
deadly disease. The protozoa quickly spread to the brain, causing (19)..........

(encephalitis), and also travel to the lungs, heart, liver, and eyes.

I11. Read the following text and answer the questions in the Discusion section
SHOULD WE DESTROY THE LAST SMALLPOX VIRUS?

In two freezers, one at the Center for Disease Control and Prevention in
Atlanta and another at the Research Institute for Viral Preparations in Moscow, lie
the last smallpox viruses on the planet. Infectious disease experts and virologists
are debating whether or not to destroy the remaining smallpox virus, called
Variola.

Smallpox is the deadliest infectious disease known to strike humans, in terms
of numbers of people killed. Smallpox ravaged the Roman Empire and enabled the
Spaniards to defeat the Aztecs in Mexico, whose immune systems could not handle
the foreign virus. Survivors of smallpox often are left with severe scars. Luckiest
were those few individuals who had mild cases and were left with relatively
smooth skin plus immunity against reinfection.

English physician Edward Jenner's invention of the first vaccine in 1796,
against Variola, was the beginning of the end of the scourge. It took many decades
before the vaccine was improved and distributed widely enough to impact upon the
disease's prevalence. By 1967, when the World Health Organization (WHO) began
its eradication campaign, some 10 million people in 40 nations still contracted

smallpox each year.
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The WHO campaign was remarkably successful, and in October 1977, the last
victim in the general population, a Somali man, died of smallpox. A year later,
though, a shocking case prompted public health officials and scientists to question
the wisdom of maintaining samples of the virus. A photographer, Janet Parker,
acquired smallpox while visiting a laboratory in England that kept the virus,
obviously not sufficiently contained. Parker developed smallpox and died. The
head of the laboratory, overcome with guilt, killed himself.

In 1979, the world was declared free of smallpox. The Global Commission for
the Certification of Smallpox Eradication formed and requested that all Variola
samples be destroyed or sent to appropriate facilities. In 1986, WHO raised the
idea of destroying all samples, if the scientific and public health communities
approved. In 1990, scientists request that the decision be postponed until they
could learn the virus’s DNA sequence, so that they could continue to study it.
Researches in the United States and the former Soviet Union collaborated and
sequenced all 200,000 DNA bases that constitute Variola virus by 1993.

The remaining Variola samples are tentatively scheduled to be destroyed in
the following years, though the debate over their fate continues. The "destroy"
arguments tend to be political and practical; the "do not destroy” arguments are
scientific in tone. The reasoning is as follows:

Destroy!

1. A terrorist could use the stored virus for biological warfare.

2.Damage to the freezers storing the virus — such as from a bomb, earthquake, or
other disaster — could unleash a deadly smallpox epidemic.

3.Knowledge of the DNA sequence of Variola will enable researchers to continue
studying the virus, without needing the actual virus.

Do Not Destroy!

1.Learning how the smallpox virus evades the human immune system will provide

clues on how to combat HIV. Both Variola and HIV seem to infect only humans,

and in many cases they defeat the human immune system.
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2.Knowing the DNA sequence of a virus is not sufficient to understand how it
causes symptoms and evades the immune system.
3.Viral infections reemerge. Should a new virus evolve to fit the niche that Variola
occupied, or an existing virus (such as monkeypox) expand and change to affect
humans, the lack of supplies of smallpox virus could hamper research.
4.Smallpox could reappear even if we destroy the frozen samples. Variola may
have been stored in other laboratories, and smallpox victims buried in Soviet
permafrost could some day thaw and release active virus.
A final note is more philosophical. Even though a virus is not technically
alive, do we have the right to destroy it? In the words of one researcher, "It's taken
millions of years for nature to make the Variola virus, and why should 10 guys

sitting around a table say: ‘Let's destroy it'?"

Discussion

1.What is smallpox?

2.When did mankind free itself from the scourge?

3.1s it safe to store a virus like that in laboratories?

4. What is your answer to the question: “Should we destroy the last smallpox

virus?”’?
V. Solve the following crossword puzzle

ACross:

1 a kingdom of unicellular, colonial, or multicellular organisms usually including
the protozoans and most algae; 3 a preparation of killed microorganisms, living
attenuated organisms, or living fully virulent organisms that is administered to
produce or artificially increase immunity to a particular disease; 4 a kingdom of
prokaryotic unicellular round, spiral, or rod-shaped single-celled microorganisms
that are often aggregated into colonies or motile by means of flagella, that live in

soil, water, organic matter, or the bodies of plants and animals; 6 a category of
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taxonomic classification ranking above the family and below the class; 9 a
category of biological classification ranking between the family and the species,
comprising structurally or phylogenetically related species; 12 a major category in
biological taxonomy ranking above the order and below the phylum or division; 13
a group that constitutes one of the usually primary divisions of the animal
kingdom; 14 an organism that lives in the absence of free oxygen; 15 an organism
capable of performing life functions only in the presence of oxygen; 16 a group of
related plants or animals forming a category ranking above a genus and below an
order and usually comprising several to many genera; 17 a category of biological
classification ranking immediately below the genus or subgenus, comprising

related organisms or populations potentially capable of interbreeding.

Down:

1 a protein particle that lacks nucleic acid and is believed to be the cause of various
infectious diseases of the nervous system; 2 an organism living together with
another dissimilar organism in a mutually beneficial relationship; 3 a complete
virus particle that consists of an RNA or DNA core with a protein coat sometimes
with external envelopes and that is the extracellular infective form of a virus; 5 any
of a major group of saprophytic and parasitic spore-producing organisms usually
classified as plants that lack chlorophyll and include molds, rusts, mildews, smuts,
mushrooms, and yeasts; 7 an organism living in, with, or on another organism and
obtaining benefits from the host which it usually injures; 8 the DNA-containing
area of a prokaryotic cell; 10 an organism living on dead or decaying organic

matter; 11 any of various enzymes that promote hydrolysis of nucleic acids.
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VII. Using additional sources of information prepare a report on one of the

following topics and present it to the class

e Modern views on the problems of taxonomy and systematics in biology.
e The role of bacteria in ecology and in human lives.

e Modern virology. Recent investigations and discoveries.

144



Unit 4

Lesson 1

VASCULAR PLANTS
PRE-READING TASKS

I. Answer the following questions

e What do you associate a plant with?
e What features distinguishing plants from other living organisms can you name?

e What part do plants play in ecology?

I1. Listen to the following words and practice their pronunciation

Vascular plant, xylem, phloem, fern, gymnosperm, angiosperm, conifer,
monocot, dicot, taproot, fibrous root, meristem, lateral bud, internode, petiole, axil,
axillary bud, leaf primordia, protoderm, epidermis, procambium, cuticle, pith,

cortex.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) anchor, v a) the upper layer of earth that may be dug or plowed and in
2) comprise, v which plants grow;
3) device, n b) the process by which rock or soil is gradually destroyed by

4) dormant, adj wind, rain, or the sea;
5) erosion, n ¢) to hold firmly or fix;

6) germinate, v d) the usually pointed end of something;

7) principal, e) not active or not growing at the present time but able to be
adj active later;
8) soil, n f) a small shoot or branch usually without its leaves;
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9) steep, adj g) to begin to grow or to sprout;
10)tip, n h) most important or influential, chief;
11)twig, n 1) @ mechanism designed to serve a special purpose or perform
a special function;
J) to consist of particular parts, groups, etc;

k) making a large angle with the plane of the horizon.

Il. Read the following text paying attention to the highlighted words. Explain
or interpret the contextual meaning of the underlined phrases

The vascular plants, or Tracheophyta, differ from the evolutionary more
ancient algae and mosses by the possession of conducting systems called vascular
tissues. There are two types of vascular tissue: xylem and phloem. Xylem is

concerned primarily with transport of water and dissolved minerals from the roots

to the other parts of the plant, whereas the phloem transports food and certain other
solutes from sites of production (such as leaves) to sites of utilization (such as
roots).

The body of most vascular plants is divided into three principal organs: the
leaves, the stem and the root system. A stem and its leaves, taken together, are
called a shoot. The shoot system of a plant consists of all stems and all leaves. The
leaves are the chief organs of food production (photosynthesis), whereas roots
serve to anchor the plant in space and to absorb water and mineral nutrients from

the soil. The stem may be regarded as a device for holding and displaying all

leaves to the sun, so as to maximize the photosynthetic vield, as well as for

providing transport connections between the roots and leaves.

The three principal groups of vascular plants are the ferns, gymnosperms
(pines and other conifers), and angiosperms (flowering plants). The angiosperms,
In turn, comprise two subclasses, the monocots and the dicots. Monocots are
generally narrow-leaved flowering plants such as grasses, lilies, and orchids.

Dicots are broad-leaved flowering plants such as beans, roses and oaks.
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Roots. There is more than one type of root system. In many gymnosperms
and dicots, there is typically a taproot system in which a single, large, deep-
growing root is accompanied by less prominent secondary roots. The taproot itself

may function as a food-storing organ, as in carrots and radishes. In contrast,

monocots and some dicots have fibrous root system composed of numerous thin

roots roughly equal in diameter. Such a root system holds soil very well, making

grasses an ally on steep hillsides where runoff from rain could cause erosion.

Fibrous root systems often have a tremendous surface area for absorption of water
and minerals. The outer layer of cells in roots forms the epidermis. The flattened
epidermal cells, called root hairs, produce amazingly long, delicate extensions that
vastly increase the surface area of the root. At the tip of each root there is a root
cap that protects the delicate growing region of the root as it pushes through the
soil. Cells of the root cap are constantly damaged and scraped away and must
therefore be replaced by the growing region, or meristem, of the root. The root cap

Is also the structure that detects the pull of gravity and thus causes the root to grow

downward.
Stems. The vascular tissues run continuosly from root to stem, affording

uninterrupted flow of water and food. Unlike the root, the stem may be green and

capable of photosynthesis. The stem bears leaves, and, where each leaf meets the

stem, there is a lateral bud, which develops into a branch if released from its
dormant state. The branching patterns of plants are highly variable, depending
upon the species, environment conditions and other factors.

The area, or region (not structure), of a stem where a leaf or leaves are
attached is called a node, and a stem region between nodes is called an internode.
A leaf usually has a flattened blade, and in most cases is attached to the twig by a
stalk called the petiole. Each angle between a petiole and the stem contains a bud.
The angle is called an axil, and the bud located in the axil is axillary bud. Axillary

buds may become branches, or they may contain tissues that will develop into the

147



next season’s flowers. Most buds are protected by one to several bud scales, which
fall off when the bud tissue starts to grow.

At the tip of each stem there is an apical meristem which contributes to an
increase in the length of the stem. The apical meristem is dormant before the
growing season begins. It is protected by bud scales of the bud in which it is

located and also to a certain extent by leaf primordia, the tiny embryonic leaves

that will develop into mature leaves after the bud scales drop off and growth
begins. The apical meristem in the embryonic stem of a seed is also dormant until
the seeds begin to germinate.

When a bud begins to expand or a seed germinates, the cells of the apical
meristem undergo mitosis, and soon three primary meristems develop from it. The
outermost of these primary meristems, the protoderm, gives rise to the epidermis.
Although there are exceptions, the epidermis is typically one cell thick and usually
becomes coated with a thin, waxy, protective layer, the cuticle. A cylinder of
strands constituting the procambium appears to the interior of the protoderm. The
procambium produces water-conducting primary xylem cells and food-conducting
primary phloem cells.

The remainder of the meristematic tissue, called ground meristem, produces
two tissues composed of parenchyma cells. The parenchyma tissue in the centre of
the stem is the pith. Pith cells tend to be very large and may break down shortly
after they are formed, leaving a cylindrical hollow area. Even if they do not break
down early, they may eventually be crushed as new tissues produced by other

meristems add to the girth of the stem, particularly in woody plants. The other

tissue produced by the ground meristem is the cortex. The cortex may become
more extensive than the pith, but in woody plants, it, too, eventually will be
crushed and replaced by new tissues produced from within. The parenchyma of
both the pith and the cortex function in storing food or sometimes, if chloroplasts

are present, in manufacturing it.
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1. USEFUL PHRASES. Study the following phrases and match two halves of

the sentences that follow

accompanied by — y cynposodilwo cynposoodacyemuvcs

develop into — possunymucs y

drop/fall off - 6ionaoamu

give rise to — dasamu nowmosx dolnpuzsooumu 00 3pocmarmsi

1.Field Guide to Plants of Costa Rica is a must-
have reference guide for beginner and expert
naturalists alike. It provides a thorough survey
of more than 850 plant species, each entry...

2.Plant cells are formed in meristems, and
then...

3.Leaves can turn yellow and...

4.A portion of a root will similarly develop one

or more shoots, and thus...

a) ...drop off the plant.

b) ... give rise to a new plant.

c) ...accompanied by colour
photos and a concise yet
detailed narrative
description.

d) ...develop into cell types
which are grouped into

tissues.

V. Decide whether the following statements are true or false according to the

text

1.The major characteristic feature of vascular plants is the presence of xylem and

phloem.

2.Phloem is a complex tissue in vascular plants which functions chiefly in

conduction of water and dissolved minerals.

3.Each vascular plant comprises a root, a stem, leaves and flowers.

4.Gymnosperms can be further divided into two subgroups: dicots and monocots.

5.Botanists distinguish between several types of root systems in vascular plants.

6.Both fibrous and taproot systems often serve as food-storing organs.

7.Root hairs are tiny extensions which contribute to a more efficient absorption of

water and minerals from the soil.

8.Leaves are the only organs in plants capable of photosynthesis.
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9.Bud scales are special structures that form the protective sheath of a plant bud.
10. Cuticle is a thin continuous fatty or waxy film on the external surface of many

higher plants.

V. Make up 6-7 questions about the text “Vascular Plants” and ask them to

your partner

VI. Look for the words with the following meanings in the text “Vascular

Plants”

1) having something as your own;

2) trees or shrubs of the beech family that produce acorns and are known for their
hard, tough and durable wood;

3)standing out or projecting beyond a surface or line, readily noticeable,
conspicuous, or widely known;

4) notable by reason of extreme size, power, greatness, or excellence;

5) to keep someone or something safe from harm, damage, or illness;

6) to rub against a rough surface in a way that causes slight damage or injury;

7) to go through, to experience or endure;

8) furthest from the middle;

9) something or someone that is not included in a general statement or does not

follow a rule or pattern.

VII. Use the words from exercise VI to fill in the blanks in the following

sentences

1.Garlic was once thought to people against evil spirits.

2.The house has been in the family's since the 1500s.

3.0n the point of the peninsula we could see straight over to Midland Isle

and just beyond that to Skomer Island.
4.The sharp rocks, or moraine, which were stuck in the glaciers caused them to

out the valleys much deeper.
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5.Her nose was quite , and she had small, even teeth.

6.Above them, the branches of the tree were beginning to creak and
sway.

7.Each plant, without , contains some kind of salt.

8.He major heart surgery last year.

9.The progress that has been made in genetic engineering is

VIII. Fill in the table converting the given words into other parts of speech

where possible. Follow the example

noun verb adjective adverb
connection connect connective connectively
possession
production
divide
equal
protect
variable
continuously
provide

GRAMMAR IN USE: Articles

I. Read the following passage and explain the use of each article in it

In the 1880s, Alphonce de Candolle, a Swiss botanist, published a book
entitled ‘Origin of Cultivated Plants’, based on data he had gathered from many
sources. He deduced that cultivated plants probably originated in areas where their
wild relatives grow. In 1916, N.I. Vavilov, a Russian botanist and geneticist, began
a follow-up of de Candolle’s work and modified his conclusions. Vavilov became
persuaded, as a result of his research, that most cultivated plants differ appreciably

from their wild relatives. He also concluded that dispersal centres of cultivated
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plants are characterized by the presence of dominant genes in plant populations,
with recessive genes becoming apparent towards the margins of a plant’s

distribution...

I1. Use a/an, or the articles where necessary in the following text

Nothing is more important to __ relationship of _ humans to

environment than __ cultivated plants that provide _ sources of _ food,

fiber, __ animal forage, and __ medicines. ___ cultivated plants have been
developed in nearly all __ climatic regions of __ earth and reflect __ wide
diversity of __ environments occupied by  humans. __ cultivated plants

appear to have originated in ___ six major regions: Near Eastern (wheat, carrots,
apple), Chinese (soybean, cucumber, peach), African (yam, cotton, coffee), South
Asian and Pacific (rice, sugar, cane, citrus fruits), North American (sunflower,
tobacco), and South and Central American (white Irish potato, squash, pineapple).

____plants originating in these ___ regions are now grown throughout __ world.

Today’s ~ most important cultivated plants are = tiny fraction of
thousands of species used by  peoples around _ world; preserving
knowledge of _ useful plants held by _traditional societies is __ major

challenge for this __ generation of ___ botanists.
LISTENING COMPREHENSION

I. You are going to hear three pieces of information about the ferns. Before
listening, look through the words in the box below. Use a dictionary or discuss

their meanings in class if necessary.

to scrape off megaphyl opinion poll Carboniferous period
patch frond to accumulate horse tail
inadvertently pleated deposit club moss

to frustrate clover to inhibit swampy area
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to float humus coal bacteria-mediated decay

I1. Listen to the first fragment and say whether the following statements are

true or false

1.The speaker’s family often used to sit near the fireplace when he was a child.

2.The speaker liked the potted ferns in his family house and took care of them.

3.But for him the plants would have died from a dangerous disease.

4.He found out that he had been frustrating the plants sex life before he got to
college.

5.According to the recent statistical data the ferns occupy the world top position in
the list of decorative house plants.

6. Thoreau once said, “God made ferns to bring pleasure into our lives.”

I11. Listen to the second fragment and answer the following questions

1.How many species of ferns are known to modern science?
2.What size do the largest representatives of this phylum reach?
3.What are fronds?

4.What shapes can fern leaves have?

5.Who benefits from “nest” ferns that grow in the tropics?

6.Why do ferns prefer wet habitats?
IV. Listen to the third fragment and complete the summary below with the
missing information

The ferns were among the first land plants that possessed

for and roots for

Due to these features they increased the

where these plants could . In the

geological period, giant horsetails and

grew in in . Huge deposits of

produced by these plants were eventually transformed into
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, due to the lack of that  inhibited

of the plant biomass. The coal deposits contain

large that may be reintroduced into the atmosphere in

modern  times as  we . This may cause

WRITING AND SPEAKING

Summarize the text “Vascular Plants” in 200 words. Retell your summary

154



Lesson 2
DEVELOPMENT OF GAMETOPHYTES IN ANGIOSPERMS
PRE-READING TASKS

I. Answer the following questions

e What forms of plant reproduction do you know?
e What do you know about the alteration of generations in higher plants?

e What plant structures are responsible for their distribution?

I1. Listen to the following words and practice their pronunciation

Gymnosperm, angiosperm, gametophyte, megaspore, megasporocyte cell,
microspore, microsporocyte cell, heterosporous, sporophyte, pollen grain, ovule,
micropyle, gamete, synergid, antipodal, megagametophyte, microgametophyte,
anther, embryo sac, exine, pollination, fertilization, stigma, pollen tube, style,

vegetative nucleus, generative nucleus, gnetophyte, zygote, endosperm.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) aperture, n a) the disposition or manner of union of the particles of a
2) degenerate, v body or substance;

3) dense, adj b) length of life;

4) discharge, v c) a small, hard object produced by plants, from which a
5) fertilization, n new plant of the same kind grows;

6) longevity, n d) a structure in a seed plant whose development begins
7)ovule, n after fertilization and which eventually develops into a
8) patch, n seed,;

9) seed, n e) to pass from a higher to a lower type or condition;

10)simultaneous, adj  f) a part or area distinct from that about it;
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11)texture, n g) happening at exactly the same time;

h) the process of union of two gametes whereby the
somatic chromosome number is restored and the
development of a new individual is initiated

1) having a high mass per unit volume;

J) an opening or open space, a hole;

k) to throw off or deliver a load or burden.

Il. Read the following text paying attention to the highlighted words. Explain
or interpret the contextual meaning of the underlined phrases

The plants of Phylum Magnoliophyta (the flowering plants) vary greatly in
size, shape, texture, form, and longevity. The phylum includes, for example, the
tiny duckweeds that may be less than 1 millimeter long, all the grasses and palms,
many aquatic and epiphytic plants, and most shrubs and trees, including the huge

Eucaliptus regnans trees of Tasmania that rival the redwoods in total volume.

Like the gymnosperms, the angiosperms are heterosporous (produce two
kinds of spores), and the sporophytes are even more dominant than in the
gymnosperms. The female gametophytes are wholly enclosed within sporophyte
tissue and reduced to only a few cells. At maturity, the male gametophytes consist
of a germinated pollen grain with three nuclei.

While the flower is developing in the bud, a diploid megasporocyte cell
differentiates from all the other cells in the ovule and undergoes meiosis,
producing four haploid megaspores. Soon after they are produced, three of these
megaspores generate and disappear, but the nucleus of the fourth undergoes
mitosis, and the cell enlarges. While the cell is growing larger, its two haploid
nuclei divide once more. The resulting four nuclei then divide yet another time.
Consequently, eight haploid nuclei in all are produced (without walls being formed

between them). By the time these three successive mitotic divisions have been

completed, the cell has grown to many times its original volume.
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At this stage there are eight haploid nuclei in two groups, four nuclei toward
each end of the large cell. One nucleus from each group then migrates toward the
middle of the cell. These two central cell nuclei may become a binucleate cell, or
they may fuse together, forming a single diploid nucleus. Cell walls also form
around the remaining nuclei. In the group closest to the micropyle, one of the cells
functions as the female gamete, or egg. The other two cells, called synergids,
either are destroyed or degenerate during or after events that occur later. At the
other end, the remaining three cells, called antipodals degenerate too. The large
sac, usually containing eight nuclei in seven cells, constitutes the female
gametophyte (megagametophyte), formerly known as the embryo sac.

Usually while the megagametophyte is developing, a parallel process that
leads to the formation of male gametophytes takes place in the anthers. As an

anther develops, four patches of tissue differentiate from the main mass of cells.

These patches of tissue contain many diploid microsporocyte cells, each of which
undergoes meiosis, producing a quartet (also referred to as tetrad) of microspores.
After meiosis, the haploid microspores in the pollen sacs undergo several
changes more or less simultaneously, the processes usually taking from a day to a
couple of weeks. The following three changes are the most important: (1) the
nucleus in each microspore divides only by mitosis; (2) the members of each
quartet of microspores separate from one another (in some species, the separation
does not occur, but this is unusual); (3) a two layered wall, whose outer layer exine

Is often finely sculptured, develops around each microspore. When these events are

complete, the microspores have become pollen grains.

Pollination. Those who consider pollination to be the equivalent of
fertilization are mistaken. Pollination is simply the transfer of pollen grains from
an anther to a stigma. Fertilization involves the union of egg and sperm, and it
may not occur until days or weeks or months after pollination has taken place, or it

may not follow pollination at all.
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Most pollination is brought about by insects or wind, but in many species,

water, birds, bats, other mammals, and gravity act as agents or pollinators. In some
instances, self pollination may occur, with the pollen grains germinating on the
stigma of the same flower in which they were produced.

After pollination, the dense cytoplasm of the pollen grain absorbs fluids
from the stigma and bulges out through one of the apertures in the form of a tube.
This pollen tube then grows down between the cells of the stigma and style until it
reaches the micropyle of the ovule. As the tube grows, most of the contents of the
pollen grain are discharged into it. The vegetative nucleus stays at the tip, while
the generative nucleus (cell) lags behind and divides by mitosis, usually in the
tube, producing two nuclei that become sperm cells; no flagella develop.
Sometimes, the generative nucleus (cell) divides before the pollen tube has formed.
The germinated pollen grain with its vegetative nucleus and two sperms constitutes
the mature male gametophyte (microgametophyte).

When the pollen tube reaches the micropyle, it continues on to the female
gametophyte (megagametophyte), which it enters, destroying now degenerating
synergid in the process; it then either bursts or forms a pore, discharging its
contents. Next, an event unique to angiosperms (and a few gnetophytes), called
double fertilization (or double fusion) takes place. One sperm migrates from the
synergid to the egg, losing most of its protoplasm along the way. The sperm cell
nucleus then unites with the egg nucleus, forming a zygote.

The other sperm cell also migrates from the synergid, and, upon reaching the
central nuclei, unites with them, producing a 3n (triploid) endosperm nucleus. The
endosperm nucleus becomes exceptionally active and divides repeatedly by
mitosis. This nutritive 3n tissue, called endosperm, may eventually have hundreds
of thousands of nuclei; it surrounds the embryo that develops from the zygote. At

the conclusion of theses various events, the ovule has become a seed, and at the

same time, the ovary matures into a fruit.
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1. USEFUL PHRASES. Study the following phrases and use them in the

sentences of your own

at this stage — na yitt cmynenilcmaoii
take place - siobysamucs
more or less — binbus menu

at the same time — y moui orce orc uac

IV. Answer the following questions about the text “Development of

Gametophytes in Angiosperms”

1.Can you name any representatives of the phylum Magnoliophyta?

2.What do female and male gametophytes in angiosperms look like?

3.What happens to the four haploid megaspores which are produced as a result of
division of the diploid megasporocyte cell in the ovule?

4.What processes take place during the formation of a female gametophyte?

5.What changes do the haploid microspores in the pollen sacs undergo after
meiosis?

6.What is the difference between pollination and fertilization?

7.1n what ways can pollination be accomplished?

8.What does a mature microgametophyte include?

9.What role does each of the sperm cells in the male gametophyte play during

fertilization?

V. Read the text “Development of Gametophytes in Angiosperms” again and
find there the English equivalents of the following words and expressions. Use

them in the sentences of your own

Psicka; kymri, darapi; 3maraTtucs, OyTH CYINEpPHHKOM; IepeMilIyBaTHC,
MepeceNsaTuCs; ABOXSJEpHA KIITUHA, SUIEKIITHUHA; paHille, KOJUCh, KoMaxa,

Ka)kaH, BiJICTaBaTH, PyXaTUCh MO3a/y; PO3PHBATHUCH.
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VI. The words below can be easily confused because of their similar
pronunciation and spelling. Using a dictionary learn the meanings of these

words and explain the difference between them

Success; succeed; successive; succession; successful; successfully; successor;

succeeding.

VI1I1. Use the words from the previous exercise in the following sentences

1.Chimeraplasty has been tested in animals, and investigators have
recently begun to test it in humans.

2.1 didn't think my chances of were very good.

3.The development of a seed requires that the megasporangium (the structure
inside which the female egg will be formed) and the development of

an embryonic plant be surrounded by a covering referred to as an integument.

4.1f the prince dies, the passes to his son.

5.Eddie Murphy is one of Hollywood's most stars.

6.George VI died in 1952, leaving his elder daughter Elizabeth to him.
7. rows of cilia always beat slightly out of phase, causing a wavelike

motion to pass over the cell surface.

8.Such an analysis is an important prerequisite to much of the discussion that
follows in chapters.

9.She won the championship four times in

10. The experiment was a big

11. Scientists claim they have in finding a cure for cancer.
12. His died after only 15 months in office.
13. In April 2000, French researchers reported the use of gene therapy to

treat two female infants with human severe combined immunodeficiency
disease (SCID)
14. The radiation caused by the military tests will add to the risks of genetic effects

in generations.
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15. Several governments have tried to deal with this issue.

16. Ecosystems are dynamic, in that the populations constituting them do not
remain the same. This is reflected in the gradual changes of the vegetational
community over time, known as

17. Most clinical trials of gene therapy have not resulted in enough improvement in
the patient’s underlying condition to consider it an unqualified and to
justify treating large numbers of people.

18. The research team in finding a self-replicating RNA molecule that
was only 218 nucleotides long.

19.1n some methods the peptide is synthesized in solution by the
addition of amino acids to the amino acid chain.

20. He completed a master's degree.
FOCUS ON GRAMMAR: Modal Verbs

I. Read the following sentences and explain the use of modal verbs in them

1.These two central cell nuclei may become a binucleate cell, or the may fuse
together, forming a single diploid nucleus.

2.Plants range in size and complexity from small, nonvascular mosses, which
depend on direct contact with surface water, to giant sequoia trees, the largest
living organisms, which can draw water and minerals through their vascular
systems to elevations of more than 100 m.

3.The nucleus must not only synthesize the mRNA for many thousands of
proteins, but it must also regulate the amounts synthesized and supplied to the
cytoplasm.

4.0n the one hand, water vapour is a greenhouse gas, and its increased presence
should add to the insulating effect. On the other hand, more vapour in the
atmosphere will produce more clouds, which reflect sunlight back into space,

which should slow the warming process.
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5.Gene therapy might help older people to regain strength in withered muscles and
density in thinned bones, and to increase pumping power in their aging hearts.

6.0ne female silkworm moth need release only 10° grams of sex attractant per
second in order to attract every male silkworm moth in a volume hundreds of
meters to kilometers on a side.

7.Some researchers predict that in the distant future gene therapy could be used to
eliminate genetic defects from families or even to produce “designer babies”
with more muscle strength, higher intelligence, sweeter dispositions, or whatever

traits parents desire.

I1. Fill in can, may, must, need, should, might, and could in the sentences below

1.Researchers approached the use of retroviruses with caution because of

concerns that they attack inappropriate cells.
2.Neither ATP nor ADP, being large, charged molecules, _ cross the membrane
unaided, but ADP enter and ATP leave the mitochondrial matrix in

order for ATP synthesis to continue.

3.Conservatives have argued that too much public money is being spent on the
environment and that the federal government __ play a much-reduced role in
environmental regulation.

4.Heterotrophs — organisms that __ not manufacture their own food — usually
lead less sedentary lives than plants, but they ultimately depend on autotrophs
as sources of food.

5.Auxin, one of the most important plant hormones, is produced by growing stem
tips and transported to other areas where it either promote growth or
inhibit it.

6.0nce gene therapy methods have been developed in a laboratory and tested on

animals, scientists to prove that they work in humans.
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7.Many people feel that because gene therapies use altered genes and potentially
dangerous viruses, these treatments _ be more extensively tested than drugs
before being approved.

8.The extraordinary potential of gene therapy has also raised alarms among critics
who warn that the technology _ go too far.

9.Germ-line therapy is highly controversial because genetic alternations made to
germ cells would change the genetic endowment of the unborn and __ be
passed on to future generations.

10. Today many domesticated plants _ scarcely be traced back to their wild

ancestors or to the original plant communities in which they originated.

I11. Translate the following sentences using modal verbs

1.Myraliii MOXXHa IITYYHO CTUMYJIIOBATH 3a JOIIOMOTOI0 PEHTTEHIBCHKHUX Ta
yIbTPadi0JIeTOBUX MPOMEHIB.

2.3005I0TH BBaXKalOTh, 110 PO3BEICHHA AMKUX TBApUH y HEBOJI HE MOXHA
BBKATH 3aXiJIOM, KN 3aMIHUTh OXOPOHY BHUIIB Y JUKIi TIPUPO/II.

3.llle 3 yaciB nepmux cnpod OCBOEHHS Ta OJOMAIIHEHHS TBAPUH 1 POCIUH JIOIU
3pO3yMUIM, IO XapakTepHI PHUCH OaThbKiB MOXYTh IEpPEAaBaTUCH IXHBOMY
MIOTOMCTBY.

4.CydacHOMY CyCHUIBCTBY IMOTPIOHO PO3BUBATH €HEPro30epirarodi TeXHOIOTIT Ta
BIJTHOBJIIOBATH €HEPTETUYHI PECYPCH.

5.3aexHo BiJl TKAHWHU-I[UT1, IEBHUA TOPMOH MOXKE BUSBIISITH Pi3HY Jit0.

6. 111 Toro 1mo6 mepeaaTH CraaKkoBi O3HAKHM Bix OATHKIB 0 HAIaJKIB, TCHETUYHA
iHpopwmartis, 3akogoBana y JIHK, moBuHHa OyTH CKoOmiliOBaHa 3 BEIHUKOIO
TOYHICTIO ITiJ1 YacC MOAUTY KITITHHH.

7.Konu BueHi BuALIAIOTH MikaBuk GparmenT JIHK, iM HEOOXiqHO BU3HAYUTH YU
BIJIITOB1JIa€ MOCTIOBHICTh HYKJICOTHIIB Y IIbOMY (DparMeHTi iX MOCIiOBHOCTI Y

BIJIOMHX T'€HaX, Ta 3’ CyBaTH, AKUI OLJIOK BiH MIr OM KOJyBaTH.
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8.KynbpTHBaTOpU POCIMH MOXKYTh MOIIMPIOBATU CTapl KYJbTYpU Y HOB1 PETIOHU
Ta 3HaXOJUTHU ISl HUX HOBI 3aCTOCYBaHHS.

9.V 0OaraTtb0oxX BHIIB POCIHH ICHYIOTh YOJOBIYl Ta >KIHOYl OCOOMHH, 1 MHIIOK
YOJIOBIYMX KBITOK TOBHHEH OYyTHM TNEPEHECEHHM Ha XKIHOYY KBITKY JUJIst
3aMWJICHHS 1 PO3BUTKY HACIHHS.

10. Eminepmic MOXe€ MICTUTH TPUXOMH, KPUXITHI, MEPEBAKHO BOJOCKOMOJ10HI

yTBOPH.
LISTENING COMPREHENSION

I. Listen to the text about fruit and answer the questions (a-c). Before listening

discuss the meanings of the words and phrases in the box

dispersal of the seeds helicopter blade prickled

ash dandelion barbed

elm hitching ride sticky

maple to exemplify fleshy

tree of heaven burdock to be regurgitated
to spin

a) What is a fruit?
b) What plants can have fruit?

¢) Why are fruits so important for plant reproduction?

I1. Listen again and fill in the spaces in the chart below

plant way of seed dispersing major adaptations

e coconut
e ash, elm, maple
e burdock

e berries
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I11. Listen to the poem by Henry Abbey and fill in the gaps with the

appropriate words to complete the text of the poem below. Before listening,

make sure you understand the words in the box

mast keel rafter siding spire
sail keelson shingle crag
plank beam studding staff
to withstand knee lath to out-tower
gale

What do we plant ?

., which will cross the sea.

We plant the mast ;

the planks the gales —

The keel, the keelson, the beam, ;

We plant

We plant the rafters, the shingles, :
We plant the studding, the lath, :
The beams, the siding, :

What do we plant when we plant the tree?

we daily see;
We plant the spire :
We plant the staff :
We plant sun free;
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V. Discuss the poem from the previous exercise. What do you feel when you
plant a tree? How important are plants in our lives? Try to add one more

verse to the poem
SPEAKING

Speak about plants covering the following issues:

e Vascular plants and their major characteristics.

e The main organs in vascular plants.

e The male and female gametophytes in angiosperms.
e Pollination and fertilization in the flowering plants.

e Fruits in angiosperms and their role.
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Lesson 3
ANIMALS
PRE-READING TASKS

I. Answer the following questions

e What are the main characteristics of animals?
e How many taxonomic groups of animals (phyla and classes) can you name?

e Which classes of animals are evolutionary most highly developed? Why?

I1. Listen to the following words and practice their pronunciation

Annelid, arthropod, bilateral symmetry, cavity, chordate, coelenterate,
coelom, deuterostome, digestive tract, echinoderm, excretion, flatworm, gill,
hydrostatic skeleton, mollusk, nervous system, osmotic pressure, protostome,
pseudocoel, radial symmetry, respiration, sense organ, somatic cell, sponge,

vascular system, vertebrate.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) cavity, n a) marked by complexity and fullness of detail;
2) elaborate, adj  b) to hang freely;
3) excrete, v ¢) an act or the power of moving from place to place;

4) expenditure, n  d) permanently attached or established : not free to move

5)gill, n about;

6) locomotion, n  e) an unfilled space within a mass, a hollowed-out space;

7) medium, n f) to separate and eliminate or discharge (waste) from the
8) obscure, adj blood or tissues or from the active protoplasm;

9) sessile, adj g) the act or process of utilizing or using something up;
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10)suspend, v h) relatively unknown, not prominent or famous;
1) a condition or environment in which something may
function or flourish;

J) an organ (as of a fish) for obtaining oxygen from water.

Il. Read the following text paying attention to the highlighted words. Explain
or interpret the contextual meaning of the underlined phrases

The plant way of life can be characterized as the utilization of simple
inorganic molecules from the environment by a usually sessile organism relying on
the direct energy of sunlight. An animal can be viewed as an organism that requires
a variety of complex organic molecules as sources of energy and obtains these
molecules by the active expenditure of energy either to move through the

environment, or to move the environment to it. The cells of animals are

differentiated primarily in terms of their internal structure. Lacking rigid cell walls,

animals, unlike plants, are unable to utilize high osmotic pressures to regulate the
intake of materials from the environment. Instead, they have evolved elaborate
mechanisms for regulating their internal environments. Active seeking for food has

also given strong selective advantage to structures that provide more detailed

information about the environment and to structures able to receive and coordinate
this information. Consequently most animals are behaviorally more complex than
plants.

Animals are believed to have arisen evolutionary from ancestral Protista by a

process of division of labour among cells. Within the ancestral colonies of cells
some cells began to differentiate into somatic types and others into gametes and
gamete precursors. Once this step was taken, it was possible for the units to

become increasingly differentiated as specialized types of cells, all the while

improving their coordination with other cells as working groups. These groups of

cells made up even larger and more complex organisms: animals.
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The multicellular animal form of organization has arisen from the protists at
least three times. The sponges (phylum Porifera), coelenterates (phyla Cnidaria
and Ctenophora), and flatworms (phylum Platyhelmintes) each probably represent

separate _phylogenetic lines. Some zoologists believe that two other small and

obscure phyla (Placozoa and Mesozoa) also evolved independently from the
protists. The other 28 animal phyla are generally thought to have been derived
from a flatworm or a flatworm-like ancestor.

Over 1 million living species of animals are now known to science, and

estimates of the true number range up to 15 million or more. These species have

arisen over more than 1 billion years of evolution.

Traits that figure prominently in current classifications of animals are body

symmetry (radial or bilateral), body cavities (none, pseudocoel, coelom),
embryological development (protostomes or deuterostomes), segmentation and
type of skeleton. The radially symmetrical phyla (Cnidaria and Ctenophora) have
no well developed tissues or organs, dead-end digestive tracts, and no body
cavities. The Platyhelminthes, believed to be the ancestors of most animal phyla,
also lack body cavities and have dead-end digestive tracts, but they are bilaterally
symmetric and have heads where sense organs are concentrated. All other phyla
except the Nemerteans have some type of body cavity. A fluid-filled body cavity

functions as a hydrostatic skeleton and provides an incompressible medium in

which internal organs are suspended. More precise control over locomotion and
other physiological functions is found among animals whose bodies are segmented
(annelids and arthropods).

Very different types of body plans are found among the mollusks, which are
built around a large muscular foot, a mantle, which secretes the shell in those
species that have one, and a large gill; and among the echinoderms, which have
secondarily adopted radial symmetry and an unusual water vascular system which
IS in direct contact with the surrounding sea water. The water vascular system

functions in locomotion, respiration and excretion. The chordate body plan is
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based upon an internal skeleton, gills and a dorsal, hollow nervous system.
Different phyla have radiated at different times during the evolution of life on
Earth, but the representatives of most groups that have ever lived still survive
today.

Currently, the most diverse phylum is arthropoda, with nearly 1 million
described species and many more undescribed ones. The vertebrates — the
subphylum to which humans belong — are the ecologically dominant and

conspicuous animals in both aquatic and terrestrial environments.

1. USEFUL PHRASES. Study the phrases below and complete the sentences

that follow

way of life — cnoci6 sorcumms
rely (up)on — nokraoamucs nalzanesxcamu 6io

control over something — konmpons Hao wumocs

1. Tropical forests also owe their existence to animals, because most of their trees

animals to distribute their pollen and seeds.

2. The growth of vegetarianism in the Western world is testament to the increasing
desire among many people to live a more humane, healthy and environmentally
friendly

3. When off your property the dog must be on a leash where you have effective

and immediate the dog.

IVV. Make up 6-7 questions about the text “Animals” and ask them to your

fellow students

V. Finish the sentences below using the information from the text

1.Unlike sessile plants...
2.Animals can regulate their internal environments...
3.Active seeking for food has influenced...

4.Due to the division of labour in ancestral colonies of protists...
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5.The number of animal species currently living on earth...
6.Body symmetry, body cavities, embryological development, ...
7.The Platyhelmintes, or flatworms, have...

8.The animals whose bodies are segmented, ...

9.An internal skeleton, gills and a dorsal, hollow nervous system...

10. While the arthropoda ..., the vertebrates ...

VI. Look for the synonyms of the following words in the text “Animals”

1) be regarded; 6) arise, originate;

2) need, demand; 7) two-sided;

3) be distinguished,; 8) blind, deadlock;

4) complicated, elaborate; 9) noticeable;

5) germ cell; 10)earthy, earth-bound.

VII. Use the words and expressions from the previous exercise to fill in the

gaps in the sentences below

1.Photosynthesis is a highly process.

2.Rain forests are home to numerous species, and epiphytes.
3.He thinks they have reached an evolutionary

4.Campbell's broken leg will probably surgery.

5.1t's an issue that can be from several perspectives.

6.The award is given for notable or achievement in science.
7.1ts unusual nesting habits this bird from others.

8.Size is not the only difference between male and female

9.This enzyme is from human blood.

10.In symmetrical animals, sensory nerves are concentrated in the head.
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FOCUS ON GRAMMAR: The Infinitive

I. Look at the following sentences and identify the form and function of the

infinitives used in them

1.Lacking rigid cell walls, animals, unlike plants, are unable to utilize high osmotic
pressures to requlate the intake of materials from the environment.

2.Animals are believed to have arisen evolutionary from ancestral Protista by a

process of division of labour among cells.

3.The other 28 animal phyla are generally thought to have been derived from a

flatworm or a flatworm-like ancestor.

4.The leaves are the chief organs of food production (photosynthesis), whereas
roots serve to anchor the plant in space and to absorb water and mineral nutrients
from the soil.

5.The root cap is also the structure that detects the pull of gravity and thus causes
the root to grow downward.

6.When a bud begins to expand or a seed germinates, the cells of the apical

meristem undergo mitosis, and soon three primary meristems develop from it.

I1. Change the highlighted parts of the following sentences using the infinitive

or infinitive constructions

1.1t appears that certain sensory organs, such as eyes, have evolved quite
independently in different animal groups.

2.Some fishes have electroreceptors with which they measure electric fields.

3.In very many animals chemical cues are responsible for -elaborate
communications about paths which they should follow, dangers which they
should avoid, and other important events.

4.Most scientists consider that earth and the moon formed at the same time and in
the same part of the solar system approximately 4.5 billion years ago.

5.The surface of Venus is so hot that it cannot maintain liquid water.
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6.Any theory for the evolution of life from non-living systems requires an energy
source that drives the chemical reactions.

7.1t is believed that the lack of atmospheric shielding of earth’s surface from
ultraviolet light prevented living organisms from having evolved in exposed
locations.

8.1t was very kind that you helped me with my laboratory work.

9.The Monera of today are astoundingly diverse, and it is likely that they
represent the current products of many independent evolutionary lines that have
been separate for millions of years.

10. Scientists were surprised when they learnt that the actual number of human

genes is far lower than expected — only about 31,000 genes compared to the
predicted 100,000 genes.

I11. Translate the sentences below into English using the infinitive or infinitive

constructions

1.TakcCOHOMIUHI CHCTEMH BHUKOPUCTOBYIOTbCA HE JIMIIE JJIsI BHU3HAYCHHS
BIJHOIIEHb MDK oOpra"izMaMu. BoOHM TakoX MOXYTh JOIOMOITH B
ineHTudikaiii HeBiIOMUX OpraHi3MiB.

2.Cnpobu knacudikyBatu OakTepii Ha OCHOBI €BOJIOIIAHOI CIHOPITHEHOCTI
(evolutionary affinity) me He 3aBepIIMINCh CTBOPEHHSM 3arallbHOBH3HAHOI
Kiacudikarii.

3.barato BuUeHHMX BBaXalwTh, MIO0 MPOEKT MOCTKEHHS TEHOMY JIOAUHU
MOTEHIIIIHO 3/1aTeH 3pOOUTH MEPEBOPOT SK Y JIIKYBaHHI, TaK 1 B MpOodUTaKTHII
OaraTboXx XBOPOO.

4. JlocmigHuku y ramy3i OloiHPOPMATUKU CTBOpUIM Oa3W JaHUX 3arajbHOTO
KOPHCTYBaHHS 3 BUX0JOM B IHTepHET, m00 iH(pOpMAaIlis MPO TEHOM JIOAUHU
CTayia TOCTYITHOIO ISl BACHUX MO BCHOMY CBITY.

5.5k Bimomo, KIITHMHHA CTiHKAa BiJlirpace Ba)IMBY CTPYKTYpHY Ta (i310JI0T1UHY

POJIb Y KHUTTI POCITHHH.
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6.'pyna BUeHUX, 10 MPAIIOE HAJl IUM MPOEKTOM, CIIOJIBAETHCS 3aBEPIIUTH HOTO
710 HACTYITHOTO POKY.

/.Bam MoOXe BHUSBUTHCA HEJETKO 3pO3yMITH JIEKIlli Lboro mnpodecopa 0e3
NOMepeHBOT MIATOTOBKHU Y raidy3i KJIITUHHOT 010J10T1i.

8.I'pyna HayKOBIIIB CTBEP/KYE, 110 iM BAAJIOCA PO3pOoOUTH €(PEKTUBHI JIKHU BIJ
paxy JIeTeHiB.

9.BueHi, 3a1isH1 y TPOEKTI, 3a3HAYWIIH, 10 3arajbHUN HAMPSIMOK JOCIIIKEHHS
IMOBIPHO MOX€ 3MIHUTHUCS 3 HAJXOXKEHHSIM HOBUX JaHUX.

10. Binoma BiBug Jlommi Oyna meprmior TBAapUHOIO, YCIIIIHO KJIOHOBAHOK 13

A0pOCIIoTO CCaBIIA.

LISTENING COMPREHENSION

I. You will hear a text describing an unusual living creature discovered in late
1990s. Before listening discuss the words in the box with your fellow students

and your teacher

adhesive disk free-swimming individual merit
asexual budding jug-shaped molt
crustacean larva shed
fledgling latch trigger

I1. Listen to the tape and fill in the table below

species habitat morphology reproduction life cycles

name modes
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I11. Answer the following questions about Symbion pandora

1.Who discovered the new life form?

2.How do the scientists explain the choice of the name for the species?

3.When does the asexual stage or S. pandora’s reproduction take place?

4.What happens when the parent organism molts?

5.What is special about S. pandora’s regeneration of lost organs?

6.When does the sexual stage of reproduction start?

7.What is the dwarf male?

8.Where does fertilization take place?

9.What happens to the new individual produced as a result to the sexual stage of
reproduction?

10. Why do you think the animal needs such a complicated life cycle?
WRITING

Make a literary translation of the following passage into Ukrainian

Arthropods make up a phylum of invertebrates that includes insects, such as
ants, beetles, and butterflies; crustaceans, such as lobsters, shrimps, and crabs; and
arachnids, including scorpions, spiders, and ticks. In terms of sheer numbers and
the variety of niches they fill, arthropods are the most successful animals on Earth.
More than one million arthropod species have been identified — more than 20
times the number of known fish, amphibian, reptile, bird, and mammal species
combined. This figure is considered a low estimate of the phylum's actual size
because many arthropod species have yet to be discovered and documented. Some
scientists suggest the number of arthropod species in tropical forests alone may
approach six million to nine million.

Arthropods have adapted to life on land, at sea, and in the air. They occupy an
array of habitats, from scorching deserts and scalding hot springs to snow-capped

mountains and frigid fjords. As plant pollinators, nutrient recyclers, and prey for
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other animals, they are essential members of the web of life. If all arthropods
suddenly were to perish, thousands of animals and plants that depend on their
services soon would vanish as well.

Many arthropods, including shrimp, lobsters, and crabs, are harvested as food
for people throughout the world. Other arthropods provide the ingredients for
fabric dyes, wood preservatives, and medicines. Members of one arthropod class in
particular — insects — can be formidable pests, devouring crops, destroying wood

structures, and spreading malaria and other life-threatening disease.
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Lesson 4
PHYLUM CHORDATA
PRE-READING TASKS

I. Answer the following questions

e What makes representatives of the phylum chordata different from other
animals?
e Do you know the origin and the meaning of the word “chordata”?

e How many classes of vertebrates do you know?

I1. Listen to the following words and practice their pronunciation

Abdominal organ, amphibian, caecilian, capillary, -cartilaginous fish,
cerebellum, cerebral cortex, cerebral hemisphere, chambered heart, chimera,
diaphragm, eel, horn, jawless fish, keratin scales, lamprey, larva, mammal, nerve
cord, notochord, reptile, salamander, salmon, sensory apparatus, sgquamate,

sternum, sturgeon, swim bladder, tadpole, tuatara, turtle, ventricle.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) abdomen, adj  a) either of two complex cartilaginous or bony structures in

2) burrow n, v most vertebrates that border the mouth, support the soft
3) carnivore, n parts enclosing it, and usually bear teeth on their oral
4) cartilage, n margin;

5) evaporation, n  b) to emerge from an egg;

6) feather, n ¢) a flesh-eating animal,
7) hatch, v d) awareness of the elements of environment through
8) herbivore, physical sensation;
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9) jaw, n e) a hole or excavation in the ground made by an animal for
10) perception, n shelter and habitation;
11)scavenger, n f) the process by which a liquid changes into a gas;
12)yolk, n g) a plant-eating animal;

h) the yellow spheroidal mass of stored food that forms the
inner portion of the egg of a bird or reptile and is
surrounded by the white;

1) the part of the body between the thorax and the pelvis;

J) an organism that feeds habitually on refuse or carrion
(dead flesh);

k)a somewhat elastic tissue that composes most of the
skeleton of vertebrate embryos and except for a small
number of structures (as some joints, respiratory passages,
and the external ear) is replaced by bone during
ossification in the higher vertebrates;

I) any of the light horny epidermal outgrowths that form the

external covering of the body of birds.

Il. Read the following text paying attention to the highlighted words. Explain
or interpret the contextual meaning of the underlined phrases

Most of the chordates in the sea, and all those on the land, are vertebrates.
The remaining species — the invertebrate chordate — belong to two subphyla that

are extremely dissimilar in outward appearance. The three diagnostic

characteristics of the phylum Chordata are: (1) a dorsal, hollow nerve cord; (2)
clefts in the wall of the throat region, usually referred to as gill slits, which
circulate water during feeding and respiration; and (3) a notochord, a unique,
stiffening rod located along the back. All chordates are deuterostomes.

A vertebrate is an animal with a series of bones — vertebrae — that surround

the notochord and the nerve cord. In the groups that appeared later in time, the
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notochord is present only during embryonic stages. Among vertebrates the fishes
are the principal large-bodied herbivores, carnivores, and scavengers of the sea and
fresh water. Amphibians, reptiles, birds, and mammals play the same role on land.

Although low in numbers of individual organisms, vertebrates rival the major

invertebrate phyla in diversity and ecological significance.

Vertebrates have a complicated closed circulatory system in which the blood,
containing hemoglobin-filled red blood cells, is pumped by the chambered heart
through dense system of capillaries. Another trait associated with increased size
and activity is the highly developed nervous system. The brain reaches its highest

degree of complexity and organization in _mammals. A third development in

vertebrate evolution is a complex sensory apparatus, including large eyes capable

of sharp image perception, ears that serve in some forms as organs of equilibrium

and in other forms for both equilibrium and hearing, and, in certain aquatic forms,

a lateral-line system that provides a sense capable of detecting slight changes in

water pressure and currents.

Fishes. Scientists divide fish into three groups based on their anatomy:
jawless fish, cartilaginous fish, and bony fish. Jawless fish are the only living
vertebrates that have never evolved jaws. There are about 50 species — a tiny

fraction of the world's total fish — and they are instantly recognizable by their

sucker-like mouths. Eels, lampreys, and hagfish are examples of jawless fish.

Cartilaginous fish do have jaws and use them to deadly effect. Numbering about

1,000 species, they include sharks, skates, and rays, as well as chimaeras, also
known as ratfish. Bony fish are some of the most successful vertebrates alive
today. These animals can be found in a vast variety of habitats, from coral reefs

and the deep-sea bed to lakes hidden away in caves. As their name indicates, bony

fish have a skeleton made of bone, and most also have an air-filled sac called a

swim bladder that keeps them buoyant. At least 24,000 species of bony fish have

been identified, and many more probably await discovery. Common bony fish

include salmon, sturgeon, and cod.
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The amphibians arose from the crossopterygian-like ancestors in Devonian
times. This epochal event did not require a new design of the respiratory system,
for the ability to breathe air was already present in the ancestral bony fishes.

Instead, the crucial step was the evolution of the stubby fins of the

crossopterygians into the walking legs of the amphibians — legs whose basic

design has remained unchanged throughout the evolution of terrestrial vertebrates.

Three major orders of amphibians are alive today — the worm-like, tropical,
burrowing caecilians; frogs and toads (anurans); and salamanders. Most modern
amphibians spend part or all of their adult lives on land, typically in a moist
habitat, but return to freshwater to lay their eggs. Amphibian eggs are surrounded
by delicate membranes. They contain only limited supplies of yolk, so the larvae
must feed soon after hatching. Usually the egg gives rise to an aquatic larva, such

as the tadpole of the anurans, that pursues a life in water for some period of time

before metamorphosing into a terrestrial adult form. Some salamanders, however,
lay their eggs in moist sites on land and never enter the water. Others are aquatic
throughout their lives.

Reptiles have a number of prominent adaptations that allow them to exploit

terrestrial environment more effectively than do amphibians. Reptiles that live
mostly in water (like most turtles) entered this habitat later, as a secondary
adaptation. The first reptiles arose from early amphibians some 300 million years
ago. The major order of modern reptiles are the turtles, the crocodiles, the
squamates (snakes and lizards), and the tuatara (represented by a single species
on a few islands of New Zealand).

The liberation of the reptile life cycle from the water depended upon the

structure of the reptilian egg, which is essentially identical to the bird egg. It has a

leathery or brittle calcium-impregnated shell that resists evaporation of the fluids

inside and a number of other features due to which such an egg need not be laid in
the water. Some other adaptation of reptiles include the horny keratin scales that

cover their skin reducing water loss from the body surface, and the generally larger
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surface area of their lungs in comparison with the amphibians. The ventricle of the
reptilian heart is divided into chambers that separate the freshly oxygenated blood
from unoxygenated blood and permit oxygenated blood to be pumped to needy

tissue more efficiently. Respiration involves a bellows-like movement of the ribs.

The reptilian brain, with small cerebral hemispheres, is more complex than that of

amphibians.

The birds. Zoologists sometimes lightly refer to birds as “feathered reptiles”

or “hot lizards”, and there is an important truth embodied in these phrases.

Virtually all the important differences between the birds and their reptilian
ancestors have arisen as adaptations to flight. The single most characteristic feature
Is their feathers, which are highly modified versions of reptilian scales. The major
modifications in the body skeleton of the birds include light and strong hollow
bones with internal struts and a conspicuous change in the shape of the sternum
(breast bone), which was transformed into a large vertical keel for the attachment

of the breast muscles. A flying bird has a very high metabolic rate that requires a

highly efficient circulation, which has been achieved by the complete division of
the ventricle into two chambers. One chamber pumps “used” blood to the lungs;
the other receives freshly oxygenated blood from the lungs and pumps it to the rest

of the body. The lungs have a flow-through pattern that allows a more complete

exchange of respiratory gases than does the pattern of mammalian lungs. The avian
brain is much larger in proportion to body size than that of reptiles. The difference

IS not in the cerebral cortex, the principal seat of intelligence in mammals, but

rather in the cerebellum, the centre of sight and muscular coordination.
The features considered to be diagnostic of mammals include well-developed

sensory capabilities and intelligence. Only mammals suckle their young with

nutritive fluid. Other characteristics contributing to the success of mammals in

many ecological situations include: (1) teeth variously specialized for cutting,
chewing, and grinding: (2) the diaphragm, a muscle wall that completely separates

the chest cavity from the abdominal organs and increases the depth and efficiency
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of breathing; (3) hair, providing mechanical protection and an aid in heat
conservation; and (4) a greatly enlarged brain, chiefly in the cerebral hemispheres,

allowing mammals both more complex instincts and more elaborate learning.

I1l. USEFUL PHRASES. Study the phrases below and paraphrase the

underlined parts of the sentences that follow

rival something — koukypyeamu 3lpiensmucs 3
In comparison with — y nopiensni 3

In proportion to — wo € nponopyiiinum 0oleionocHo 0o

1. When compared with the other animals of its size big cat jaguar has particularly

powerful jaws and often kills its prey by piercing the skull with one swift bite.
2. About the same size as a chicken, a kiwi's eggs are almost as big as those of the
emu and are one of the largest relative to body size of any bird in the world.

3. Few animals can be equal to the flamingo in terms of beauty and grace.

IV. Answer the following questions about the text “Phylum Chordata”
1 Are the terms ‘chordates’ and ‘vertebrates’ synonymic?
2 What are the main features of the Phylum Chordata?
3 What animals have a notochord?
4 Why do vertebrates need a complicated circulatory system and a highly
developed nervous system?
5 What purposes do ears serve in vertebrate animals?
6 Do jawless fish constitute a numerous group?
7 What are the main representatives of cartilaginous fish?
8 Why do amphibians depend on watery environment in their life cycle?
9 What adaptations have reptiles evolved that differentiate them from
amphibians?
10 Why do zoologists sometimes call birds ‘feathered reptiles’ or ‘hot lizards’?

11 What features provide for the ability to fly in birds?
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12 Enumerate the main characteristics of mammals that make them the most

ecologically successful class of animals.

V. Find the following words in the text “Phylum Chordata” and explain their
meanings. Then select the synonyms of these words from the list below.

Explain the difference between the synonyms using a dictionary

identify, : : ; provide, : : ;
feature, , , ; reduce, : :
moist, : , ;

Attribute, cut, damp, decrease, determine, diminish, distinguish, furnish, give,

humid, property, recognise, supply, trait, wet.

V1. Fill in the spaces in the sentences below with the appropriate words from

exercise V
1.The of the soil influence the growth of the plants.
2.Just wipe off the surface with a paper towel.

3.Epithelial tissue covers the body's inner and outer surfaces, while connective
tissue binds it together and support.

4.Mobility, coupled with rapid responses to opportunities and hazards, is one

that animals from other forms of life.
5.Don't let him your achievements.
6.Quizzes are used to how much material students have learned.

7.Hurry up with the umbrella - I'm getting !
8.Attacks of asthma in frequency through early adult life.
9.He had all the of a great leader: charisma, energy, discipline, and
resourcefulness.
10. It was malaria, but Dr Lee hadn't the symptoms.

11. The entire island is covered by thick jungle.
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12. In the open ocean, many planktonic animals carry out larger daily migrations,
rising to the surface at dusk and then sinking at sunrise. By doing this, they

the chances of being eaten.

13. Natural selection is tied to that organisms pass from one generation to
the next.
14. An informer the police with the names of those involved in the crime.

15. Water the plants regularly to keep the soil

16. The community has certain , among them dominance and species
diversity.
17. Scientists are warning that unless carbon emissions are ___, we could be

heading for an environmental catastrophe.
18. Being able to move animals many advantages, but it also generates its

own demands.

19. Will these finds more information on prehistoric man?
20. After years of research, scientists have the virus that is responsible for
the disease.

FOCUS ON GRAMMAR: The —ing Forms

I. Read the following sentences and identify the form and function of the

gerunds and participles used in them

1.The remaining species — the invertebrate chordate — belong to two subphyla
that are extremely dissimilar in outward appearance.

2.The three diagnostic characteristics of the phylum Chordata: (1) a dorsal, hollow
nerve cord; (2) clefts in the wall of the throat region, usually referred to as gill
slits, which circulate water during feeding and respiration; and (3) a notochord, a
unique, stiffening rod located along the back.

3.Numbering about 1,000 species, they include sharks, skates, and rays, as well as

chimaeras, also known as ratfish.
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4.0ther characteristics contributing to the success of mammals in many ecological

situations include: (1) teeth variously specialized for cutting, chewing, and
grinding: (2) the diaphragm, a muscle wall that completely separates the chest
cavity from the abdominal organs and increases the depth and efficiency of
breathing; (3) hair, providing mechanical protection and an aid in heat
conservation; and (4) a greatly enlarged brain, chiefly in the cerebral
hemispheres, allowing mammals both more complex instincts and more

elaborate learning.

I1. Open the brackets in the following sentences using the correct forms of the

gerund, participle or infinitive

1. (lack) internal skeletons, arthropods wear their "bones"” on the outside
in the form of an (armour) exoskeleton.
2.Arthropod limbs are adapted for many forms of locomotion — (leap),
(swim), (walk), (scurry), and
(burrow).
3.Aquatic arthropods have gills with which they obtain (dissolve)

oxygen from their watery surroundings.
4.Like mammals, birds have four-chambered hearts and are warm-blooded —
(have) a relatively constant body temperature that enables them
(live) in a wide variety of environments.
5.Highly (develop) animals, birds are sensitive and responsive,
colourful and graceful, with habits that excite interest and inquiry.
6.Some birds have plumage that blends in with their surroundings

(provide) camouflage, (help) these birds escape notice by their
predators.

7. (take) flight is less demanding for small birds than it is for large ones,
but small birds need more energy (stay) warm.
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8.In (keep) with their enormous energy needs, birds have an extremely

fast metabolism, which includes the chemical reactions (involve) in
(release) (store) energy from food.

9.A (fly) pigeon breathes 450 times each minute, whereas a human,
when (run), might (breathe) only about 30 times each
minute.

10. Birds spend much of their time ~ (feed) and (search) for
food.

LISTENING COMPREHENSION

I. You will hear a text about animal rights. Before listening discuss the words
in the box with your fellow students and your teacher

advocate endangered species pest

badger baiting garden slug rhinoceros horn
be concerned with group captivity sewer rat

be subject to legislation ivory trade solitary species
crucial tool legal issue toxicity testing
deer and stag hunting pacing whaling

I1. Say whether the following statements are true or false

1.Peter Singer is a philosopher who opposes the movements for animal rights.

2.Three American public organizations whose activities are directed at protecting
animal rights have been mentioned.

3.Experiments on animals contributed to a number of important discoveries in
modern medicine.

4.Now most countries have stopped using animals for medical and toxicity tests
because of their cruelty.

5.The author of the text draws examples of injury caused to animals in such
activities as badger baiting, horse racing, stag hunting and cockfighting.

6.Z0oos claim that they play an important role in animal conservation.

7.There is no legislation concerning the cruel treatment of animals in the fur
industry.
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8.People in Scandinavia don’t wear fur coats to demonstrate their friendliness to
animals.
9.Such cases of animal maltreatment as whaling or killing dolphins have been the
subject of international discussion.
10. It is equally immoral to kill a pet or a pest.

I1l1. Listen to the first part of the text again. What do the following
abbreviations stand for: ASPCA, HSUS, PETA? Do you know any
organizations protecting animal rights in Europe or in your country?

IV. Listen to the abstract about using animals in entertainment and sports one
more time. Complete the passage below

The use of animals in sports has resulted in many cases of animal

(1) . Laws on badger baiting, (2) , and deer and stag
hunting vary from country to country. (3) has been banned in
certain countries, but in Spain it remains a (4) . Animal
rights advocates have expressed concern over the conditions in many
(5) where animals are kept, claiming that animals in these
facilities are forced to live in unnatural (6) , With unsuitable
housing and (7) . Other critics argue that such conditions
promote (8) such as pacing. Zoos maintain, however,
that their institutions provide (9) , and conservational

benefits. Many cases of cruelty and neglect of animals (10)
have also been reported.

SPEAKING

Speak about animals covering the following issues:

e animals versus plants;

e the variety of the animal world;

e features that provide the basis for modern classification of animals;
e chordates and vertebrates: distinctive characteristics;

e the main classes of modern vertebrates;

e animals and humans.
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Unit 4 Focus Words and Phrases

abdomen, adj (4)
anchor, v (1)
aperture, n (2)
bat, n (2)
bilateral, adj (3)
binucleate cell (2)
burrow n, v (4)
burst, v (2)
carnivore, n (4)
cartilage, n (4)
cavity, n (3)
complex, adj (3)
comprise, v (1)
conspicuous, adj (3)
dead-end, n (3)
degenerate, v (2)
dense, adj (2)
derive, v (3)
device, n (1)
differentiate, v (3)
discharge, v (2)
dormant, adj (1)
duckweeds, n (2)
egg, n (2)
elaborate, adj (3)
erosion, n (1)
evaporation, n (4)
exception, n (1)
excrete, v (3)
expenditure, n (3)
feather, n (4)
feature, n (4)
fertilization, n (2)
formerly, adv (2)
gamete, n (3)
germinate, v (1)
gill, n (3)

hatch, v (4)
herbivore, n (4)
identify, v (4)

oak, n (1)
obscure, adj (3)
outermost, adj (1)
ovule, n (2)
patch, n (2)
perception, n (4)
possession, n (1)
principal, adj (1)
prominent, adj (1)
protect, v (1)
provide, v (4)
reduce, v (4)
require, v (3)
rival, v (2)
scavenger, n (4)
scrape, v (1)
seed, n (2)
sessile, adj (3)
shrubs, n (2)
simultaneous, adj (2)
soil, n (1)

steep, adj (1)
suspend, v (3)
terrestrial, adj (3)
texture, n (2)

tip, n (1)
tremendous, adj (1)
twig, n (1)
undergo, v (1)
view, Vv (3)

yolk, n (4)

accompanied by (1)

at the same time (2)

at this stage (2)

control over something (3)
develop into (1)

drop/fall off (1)

give rise to (1)
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insect, n (2)

jaw, n (4)

lag behind, v (2)
locomotion, n (3)
longevity, n (2)
medium, n (3)
migrate,v (2)
moist, n (4)

in comparison with (4)
in proportion to (4)
more or less (2)

rely (up)on (3)

rival something (4)
take place (2)

way of life (3)
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REVISION AND ADDITIONAL PRACTICE 4
Revision Exercises

I. Translate the following sentences into English

1.TTopiBHSIHO 3 IHIIUMH XPEOETHUMHU, CCaBIll MAIOTh BUCOKO PO3BUHEHY HEPBOBY
CUCTEMY 1 BHUSBISIOTH PO3yM Ta BHUHAXIUIMBICTh, SKMMH He0araTo IHIIHUX
TBApUH MOXKYTh TTO3MaraTHcCs 3 HUMHU.

2.1laroHn pociavH 3a3BUYAi 3HAXOAATHCSA HAJ 3€MJICIO, POCTYTh YrOpy Ta MaloTh
JUCTKH, IPUKPITUICH] Y TPaBUIIbHIN TOCIIOBHOCTI Ha By3J1aX B3/I0BXK CTEOIa.

3.CcaBIli € TETUIOKPOBHUMH a00 €HIOTEPMIYHUMHU TBApWHAMHU, a 1I¢ O3HAYAE, 1110
BOHHM MOXXYTh IMIJITPUMYyBATH MOCTIHHY TeMIIEpaTypy CBOTO TiJia, HE3BaKAIOUH
Ha 3MiHH Y JIOBKOJIUIITHEOMY CEPEIOBHIIII.

4.30Ha TIOALTY KOPEHsI POCIWHM (MEepucTeMa) — I T'pyla KIITHH, SKI MarTb
3IaTHICTh JI0 aKTUBHOTrO Nojnuny. Po3ramoBaHa BoHa HE Ha caMOMYy KiHIII
KOpEHsI, a MiJl KOPEHEBUM YOXJIMKOM, SKUH 3axuIlae ii BiJ MOUIKOHKEHb 1
MOJIETIIYE MPOCYBAaHHS KOPEHS y TPYHTI.

5.CcaBIll mpHUCTOCYBANUCS 10 KHUTTS y eKCTpeMallbHuX ymoBax. Lli TBapuHu
BUTPUMYIOTh HAJHU3bKI Ta HAJBHUCOKI TEMIIEPATYpH, BOHU 3/1aTHI BIKUBATH Y
PO3PIIHKEHOMY TOBITPI Ha TIPCHKUX BEPIIMHAX Ta Y MOPCHKHUX TJIMOWHAX ITiJT
HEHMOBIPHHM THCKOM BO/IH.

6.binpmricTe pud AWXarOTh I BOAOIO 3a JOMOMOTOI0 CICIIAIBHOTO OpraHy
TUXaHHS, SKUW HA3UBAETHCS 350pa. 3s10pa yTBOPEH1 HU3KOI0 TOHKHUX MJIACTHHOK
a00 BOJIOKOH, SIKUMU ITUPKYITIOE KPOB.

7.PenTuiisiM BlacTUBE YHIKaJIbHE TIOEHAHHS XapaKTEPUCTHUK, SIKE BUPIZHIE iX 3-
NoMiXK 1HIMUX XpebeTHux TBapuH. [lomiOHO mo amdibiii cydacHi penTwmii —
XOJIOTHOKPOBHI, MOIOHO 0 MTaXiB PENTUIIT BIIIYTUTIOIOTHCS 13 S€1lh, BKPUTHX
3aXHCHOIO OOOJIOHKOIO, SIK1 BOHHM BIAKJIAJar0Th Ha 3emirl. PenTwminli TuxaroTh

JETeHSMH, K 1€ POOUTH OUTBIIICTH Jopociux aMmdibiii, a TakoX yCl mTaxu 1
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ccaBii. I, napemti, moaiOHo A0 amdiOiif Ta ccaBIliB, OUIBIIICTh PENTHIIIH, 3a
BUHSATKOM 4epenax, MatoTh 3yOu.

8.0kpiM BOCBMUSIEPHOTO0 CEMUKIITHHHOIO 3apOAKOBOr0 MiIlIKa ICHYIOTh *IHOY1
rameTo(iTH MOKPUTOHACIHHUX 13 IHIIOK KUIBKICTIO KIIITHH 1 €.

9.3anuneHHs1 y rojIOHaCIHHUX, Ha BIAMIHY BiJ MOKPUTOHACIHHUX, YaCTO BUMArae
KpaneiabHO PIAKOT BOJIH.

10. Hauyiimok BYTJIEKHUCIIOTO Ta3y MPU3BOJUTH 10 3aTPUMKH POCTY POCIIHH, 1 el
IPOIIEC CYMPOBOKYETHCS XJIOPO30M a00 HEKPO30M JIUCTSL.

11.1IBiT TOMaTy OONETHUTDH, SKIIO TEMIEpATypa BIAXWIUTHCSA BUIlE a00 HIKYE
BU3HAYCHHUX TEMIIEPATyPHUX MEX BIPOJIOBK TPUBAJIOTO Yacy.

12. TpuBamicTh KUTTS JAepeBa 0OMEKeHa IIJI0I0 HU3KOK (DaKTOPIB, OJHAK, KUBEIb
BiJl CTaporo JiepeBa MOKe JaTH MOYATOK MOJIOJIOMY 37I0POBOMY JI€pEBY, 1 IeH
NpoIleC MOXKE IMOBTOPIOBATHCH HEOOMEXKEHO, a/Ke TOYKa pOCTY JiepeBa,
amikajabHa MEpUCTEMa, TOCTIHHO 3aIUIIAETHCS MOJIOOKO.

13. Mypaxa — 11 TBapwHa, y SIKOi CHIBBIAHOIICHHS PO3MIPY MO3KYy J0 Tila €
HANUOUIBIINM.

14.Y CHIA wnamiuyeTbcs TMOHAN 52 MUIBHOHM JOMAIIHIX co0ak Ta MoHaa 63
MUTBHOHM KOTIB. 3a CBOEIO YMCEIBHICTIO Il TBAPUHU MOXKYTh IMO3Maratucs i3
nmroackkuM HaceneHHsM Criomyuenux [ItaTis.

15.3acTocoByrour pi3HOMAaHITHI O10TEXHOJIOTI], KyJIbTHUBATOPU POCIUH MOXKYTb
MOKpAIlyBaTH OINPHICTh CUIBCBKOTOCIOAAPCHKUX KYJIBTYP JIO XBOpPOO,
30UTBIITYBATH iX TIOKUBHI SKOCTi, a TAaKOK PO3BUBATH Y HUX BIACTUBOCTI, SKi

MOJICTIITYBaTUMYTh iX 30€piraHHs, TPAHCTIOPTYBAHHS Ta Xap4oBY 0OPOOKY.

I1. Choose the appropriate word to complete each of the following sentences

1.0ne phylum of animals, the chordates, has been more intensively studied than
has any other, because it nearly all the world's largest and most
familiar animals as well as humans.

a) composes  b) comprises  c¢) contains  d) consists
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2.All birds are covered with , collectively called plumage, which are
specialized structures of the epidermis, or outer layer of skin.
a) wool b) hair ~ c) feathers  d) fur

3.The eyes of birds are large and excellent vision.
a) provide b) produce c) supply  d) deliver

4.There are three eyelids that the eyes of birds.
a) defend b) pretend c) prevent  d) protect

5.Birds have well-developed brains, which provide acute sensory :
keen balance and coordination, and instinctive behaviour, along with a
surprising degree of intelligence.
a) conception  b) reception  c) perception  d) perfection

6.Plant-eaters, or , often do not have to search far to find things to eat,
and in some cases — for example wood-boring insects — they are entirely
surrounded by their food.
a) herbivores  b) omnivores  c) carnivores  d) scavengers

7.A group of animals — composed chiefly of birds, but also including some bats
and insects — to warmer regions before the winter begins and
returns again in spring.
a) travels  b) emigrates  c)roams  d) migrates

8.In animals such as jellyfish and non-parasitic flatworms wastes are
through the mouth.
a) extracted b) excreted  c)secreted  d) protracted

9.Growing points, called meristems, are located either at the stem and root

, Where they are responsible for the primary growth of plants, or

laterally in stems and roots, where they are responsible for secondary plant
growth.
a) tips b) surface  c)edges  d) tops

10. She has three hip replacement surgeries in the last three years.

a) gone under b) gone over  ¢) undergone d) overcome
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11. Most herbs grow well in dry
a) land b) earth  ¢) ground d) soil

12. The jungle is so you cannot walk through it.
a) solid b) dense  c) concentrated d) crowded

13. Despite the benefits from genetic advancements, some observers
have voiced concerns that genetically engineered organisms could harm people
or the environment.
a) arrived b) arisen  ¢) acquired d) derived

14. Parsley should have a deep, , Tertile soil for ideal growth.
a)wet  b) humid c) moist  d) damp

15. Most house plants regular watering.
a) require b) inquire  c¢) desire  d) demand

16. Sewage is directly into the sea.
a) delivered b) unloaded c) dispatched  d) discharged

17. The college’s facilities those of Harvard and Yale.
a) compete  b)match  c)rival  d) contend

18. The function of roots is to the plant to its substrate and to absorb
water and minerals.
a) anchor  b) connect  b)attach  d) join

19. Waxes, such as cutin and suberin, water loss from cells.
a)cut  b)reduce  c)shorten  d) increase

20. Tropical forests have existed longer than any other forests on earth and their
plants and animals have evolved a/an web of interrelationships.

a) detailed b) refined c) laboured d) elaborate
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Additional Practice

I. Reconstruct the following text using the words from the box to fill in the
blanks

microscopic cell walls divide

external rigid tissues
boundary plates small
structures plant cells organelles
mitosis skeleton-like cell membrane
cellulose absence plasmodesmata

HIGHER PLANT CELLS VERSUS ANIMAL CELLS

All animals have either internal or (1).......... skeletons or (2)..........
systems to support their (3).......... . Animal cells do not have (4).......... ; instead,
the plasma membrane, called the (5).......... by most zoologists, forms the outer
6).......... of animal cells. Higher plant cells have walls that are thickened and
) to varying degrees, with a framework of (8).......... fibrils. Higher
plant cells also have (9).......... connecting the protoplasts with each other through
(10).......... holes in the walls. When higher plant cells (11).......... , a cell plate is
formed during the telophase of (12).......... , but cell (13).......... do not form in
animal cells, which divide by pinching in two.

Other differences pertain to the presence or (14).......... of certain
(15).......... . Centrioles, for example, tiny paired keg-shaped (16).......... found
just outside the nucleus, occur in all animal cells but are generally absent from
higher (17).......... . Plastids, common in plant cells, are not found in animal cells.
Vacuoles, which are often large in plant cells, are either or (18).......... absent in

animal cells.
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I1. Reconstruct the text below putting the extracted fragments (a-i) into their

correct places (1-9). Make a written translation of the text into Ukrainian

From the prehistoric beginnings of agriculture until recent times, only a few
of the total plant species have (1).......... . This process of plant cultivation and
breeding began largely by accident, possibly as the seeds of wild fruits and
vegetables, gathered near human habitations, sprouted and were crudely cultivated.
Plants such as wheat, which possibly originated in the eastern Mediterranean
region more than 9,000 years ago, were (2).......... . This selective process took
place with no prior knowledge of plant breeding but, rather, through the constant
and close familiarity (3).......... :

Today, however, the human relationship with plants is nearly reversed: an
increasing majority of people have little or no contact with plant cultivation, and
the farmers that (4).......... . The breeding process, on the other hand, has been
greatly accelerated, largely through advances in genetics. Plant geneticists are now
able to develop, in only a few years, such plant strains (5).......... :

At the same time, humans have accelerated the demand for food and energy to
the extent that entire species and ecosystems of plants are (6).......... . Most
species remain little known; those that seem to offer the greatest hope for
providing new sources of food, drugs, and other useful products exist in tropical
rain forests and other areas (7).......... . According to the World Conservation
Union, about 34,000 species of plants are (8).......... . This amounts to about one
of every eight known species of ferns, flowering plants, and conifers and related

plants. Increased knowledge of plants and attention to their survival are needed to

) N .

a) ...where rapidly growing human populations can quickly reduce the land to arid,

sandy wastes.
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b) ...selected and replanted year after year for their superior food value; today
many domesticated plants can scarcely be traced back to their wild ancestors or
to the original plant communities in which they originated.

C) ...solve many of the problems confronting the human world today.

d) ...do have such contact are becoming more and more specialized in single crops.

e) ...at risk of becoming extinct.

f) ...been taken from the wild and refined to become primary sources of food,
fibre, shelter, and drugs.

g) ...solve many of the problems confronting the human world today.

h) ... being destroyed before scientists can develop an understanding of which
plant species have the potential to benefit humanity.

1) ... as wind-resistant corn, thus greatly increasing crop yields.

I11. Read the following texts on animal rights. One of the texts is an article
from the official website of an American animal protection organization called
PETA (People for the Ethical Treatment of Animals). The other is an extract
from a summary on cruelty to animals from the free encyclopaedia
Wikipedia. Answer the questions in the Discussion section

WHY ANIMAL RIGHTS?

Almost all of us grew up eating meat, wearing leather, and going to circuses
and zoos. Many of us bought our beloved “pets” at pet shops, had guinea pigs, and
kept beautiful birds in cages. We wore wool and silk, ate McDonald’s burgers, and
fished. We never considered the impact of these actions on the animals involved.
For whatever reason, you are now asking the question: Why should animals have
rights?

Australian philosopher, Princeton professor, and author of numerous ground-
breaking books — including 1975’s Animal Liberation, Peter Singer states that the
basic principle of equality does not require equal or identical treatment; it requires
equal consideration. This is an important distinction when talking about animal
rights. People often ask if animals should have rights, and quite simply, the answer
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is “Yes!” Animals surely deserve to live their lives free from suffering and
exploitation. Jeremy Bentham, the founder of the reforming utilitarian school of
moral philosophy, stated that when deciding on a being’s rights, “The question is
not ‘Can they reason?’ nor ‘Can they talk?’ but ‘Can they suffer?’” In that passage,
Bentham points to the capacity for suffering as the vital characteristic that gives a
being the right to equal consideration. The capacity for suffering is not just another
characteristic like the capacity for language or higher mathematics. All animals
have the ability to suffer in the same way and to the same degree that humans do.
They feel pain, pleasure, fear, frustration, loneliness, and motherly love. Whenever
we consider doing something that would interfere with their needs, we are morally
obligated to take them into account.

Supporters of animal rights believe that animals have an inherent worth — a
value completely separate from their usefulness to humans. We believe that every
creature with a will to live has a right to live free from pain and suffering. Animal
rights is not just a philosophy — it is a social movement that challenges society’s
traditional view that all nonhuman animals exist solely for human use. As PETA
founder Ingrid Newkirk has said, “When it comes to pain, love, joy, loneliness, and
fear, a rat is a pig is a dog is a boy. Each one values his or her life and fights the
knife.”

Only prejudice allows us to deny others the rights that we expect to have for
ourselves. Whether it’s based on race, gender, sexual orientation, or species,
prejudice is morally unacceptable. If you wouldn’t eat a dog, why eat a pig? Dogs
and pigs have the same capacity to feel pain, but it is prejudice based on species
that allows us to think of one animal as a companion and the other as dinner.

CRUELTY TO ANIMALS

Cruelty to animals refers to treatment or standards of care that cause
unwarranted or unnecessary suffering or harm to animals. There are many different
reasons why individuals abuse animals. Animal cruelty covers a wide range of
actions (or lack of action), so one blanket answer simply isn’t possible. Each type

of abuse has displayed certain patterns of behaviour that we can use to help
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understand more about why people commit the crimes we encounter today. Animal
cruelty is often broken down into two main categories: active and passive, also
referred to as commission and omission, respectively. Passive cruelty is typified by
cases of neglect, where the crime is a lack of action rather than the action itself.
Examples of neglect are starvation, dehydration, parasite infestations, allowing a
collar to grow into an animal’s skin, inadequate shelter in extreme weather
conditions, and failure to seek veterinary care when an animal needs medical
attention.

Active cruelty implies malicious intent, where a person has deliberately and
intentionally caused harm to an animal, and is sometimes referred to as NAI (Non-
Accidental Injury). Acts of intentional cruelty are often some of the most
disturbing and should be considered signs of serious psychological problems. This
type of behaviour is often associated with sociopathic behaviour and should be
taken very seriously.

Discussion

1.How do you understand Peter Singer’s statement: “The basic principle of
equality does not require equal or identical treatment; it requires equal
consideration” (see the text “Why Animal Rights?”’). Do you agree with it?
2.Do you believe that lack of care towards animals can be regarded as animal
abuse?
3.Do you think that individuals who are cruel to animals are socially dangerous?
4.Which of the following human activities can be classified as animal abuse:
e using animals in experimentation (in medicine, pharmacology, testing
cosmetics, etc.);
e Vvivisection;
e using animals for entertainment (circuses, film making);
e using animals for food;
e Kkilling animals for their skins, fur, etc.;
e using animals in sports (horse racing, corrida, etc.);

¢ hunting, whaling;
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e pets’ sterilization;
e keeping wild animals in captivity (zoos);
o Kkilling pests (sewer rats, house mice, garden slugs, etc.)
5.Why should people be concerned about animal rights and neglect the rights of
other living beings, such as plants, fungi, etc.?

V. Solve the following puzzle and read the saying of Jean Henri Fabre, a
French naturalist. The clues below will help you — each number corresponds

to a letter in the English words defined in the table below

3-19-15-8-1-7-23  21-2-6-2-5-7-11-8-2-15 8-3-2  5-11-8-8-6-2-13-19-2-6-18-15
10-3-2-7-2-1-17 10-2 14-2-2-8 1-20-7 18-2-11-8-3, 5-20-8 19-8
15-21-1-7-17-15 8-1 15-24-2-11-4 1-13 8-3-2 24-6-1-10-2-18 13-9-2-6-18-15
10-3-2-7-2-5-23  10-2  8-3-7-19-9-2.

19-8 4-17-1-10-15 8-3-2 17-11-14-2-15 1-13  8-3-2  4-19-17-22-1%°
5-11-15-8-11-7-18-15 5-20-8 21-11-17-17-1-8 8-2-6-6 20-15 8-3-2
1-7-19-22-19-17 1-13 10-3-2-11-8.

8-3-19-15 19-15 8-3-2 10-11-23 1-13  3-20-14-11-17 13-1-6-6-23.

A complex tissue in the vascular system of higher plants 16-23-6-2-14
that consists of vessels, tracheids, or both usually together
with wood fibres and parenchyma cells, functions chiefly in
conduction of water and dissolved minerals but also in
support and food storage, and typically constitutes the
woody element (as of a plant stem).

A complex tissue in the vascular system of higher plants 24-3-6-1-2-14
that consists mainly of sieve tubes and elongated
parenchyma cells usually with fibres and that functions in
translocation and in support and storage.

A stem or branch with its leaves and appendages especially | 15-3-1-1-8
when not yet mature.

The part of a stamen that produces and contains pollenand | 11-17-8-3-2-7
Is usually borne on a stalk.
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A small lateral or terminal protuberance on the stem of a
plant that may develop into a flower, leaf, or shoot.

5-20-18

A longitudinal flexible rod of cells that in the lowest
chordates (as a lancelet or a lamprey) and in the embryos of
the higher vertebrates forms the supporting axis of the body.

17-1-8-1-21-3-1-7-
18

Any of numerous cold-blooded strictly aquatic craniate
vertebrates that have typically an elongated somewhat
spindle-shaped body terminating in a broad caudal fin,
limbs in the form of fins when present at all, and a 2-
chambered heart.

13-19-15-3

A chamber of the heart which receives blood from a
corresponding atrium and from which blood is forced into
the arteries.

9-2-17-8-7-19-21-
6-2

Any of a class or division of vascular plants that have the
ovules and seeds enclosed in an ovary and form the embryo
and endosperm by double fertilization — called also
flowering plant.

11-17-22-19-1-15-
24-2-7-14

A relatively small elongated usually naked and soft-bodied
animal; platyhelminth.

13-6-11-8-10-1-7-
14

The bony or more or less cartilaginous framework
supporting the soft tissues and protecting the internal organs
of a vertebrate.

15-3-2-6-2-8-1-17

V. Using additional sources of information prepare a report on one of the

following topics and present it to the class

e Interactions between living organismsm of different spesies in the

natural environment.

e Record-breakers among plants and animals.

e Adaptations to various forms of pollination in flowers.

e Social animals.
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Unit 5

Lesson 1
ANTHROPOGENESIS
PRE-READING TASKS

I. Answer the following questions

e Which of the existing living beings are humans most closely related with?
¢ How many human species existed throughout the course of evolution?

e What specific features differentiate Homo sapiens from their closest relatives?

I1. Listen to the following words and practice their pronunciation

Australopithecine, bipedalism, chimpanzee, extant, extinct, gibbon, gorilla,
knee, limb, masticatory complex, maxillary region, Neandertal, orangutan,
orthognathic, pelvic flange, Pleistocene, pongid, posture, primate, prognathic,

thighbone, upright stance.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1)convolution, n  a) marked by greatness especially in size or degree, enormous;

2)curve, n b) one of the irregular ridges on the surface of the brain and
3)discern, v especially of the cerebrum of higher mammals;

4)emerge, Vv ¢) the position or bearing of the body whether characteristic or
5)extant, adj assumed for a special purpose;

6)extinct, adj d) a line that gradually bends like part of a circle;
7)grip, n e) currently or actually existing;
8)immense, adj  f) the human or animal body apart from the head and

9)posture, n appendages: torso;
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10)relax, v g) to detect with the eyes; to recognize or identify as separate
11)trend, n and distinct;
12)trunk, n h) a firm tenacious hold typically giving control or mastery;

1) no longer existing;

J) to come into being through evolution;

k) a prevailing tendency or a line of development;

I) to make less tense or rigid.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Human beings, extant and extinct, comprise the zoological family
Hominidae; and the single living human species, Homo sapiens, is one of some
200 species of the order Primates, in turn one of 20 orders constituting the
vertebrate class Mammalia. Within the Primates are included such divergent
creatures as the Southeast Asian tarsiers, the Madagascan lemurs, the South
American monkeys, the African monkeys, the great apes or pongids (gibbons,
orangutans, chimpanzees, gorillas), and finally, humans themselves. The brains of
larger tailless anthropoid apes, although much smaller than a modern human brain,
are relatively well developed as compared with lower primates and have the same
patterns of convolutions as the human brain has. Thus, the sensory and motor

mechanisms fulfill functions closely reproducing those of the human brain. Many

features of the skull and skeleton of the large apes approximate very closely those
of the Hominidae, particularly if account is taken of certain extinct primitive
hominids. Some of the structural similarities in the skeleton of the trunk and limbs
are in part related to posture, for the chimpanzee and gorilla are capable, at times,

of balancing themselves on their hind limbs in_a manner that suggests, albeit

distantly, the erect posture characteristic of the Hominidae. Many of the muscles of

the human body have the same disposition and attachments as those of the

anthropoid apes. The disposition of the abdominal organs in apes corresponds
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quite closely with that of man, and even in their microscopic details some of the
organs of the body show a remarkable resemblance. These examples of anatomic
and physiological similarities between the large anthropoid apes and the

Hominidae could well be multiplied. Their implications for a real phylogenetic

relationship are further supported by reference to similarities in serum protein
patterns, immunologic responses, some of the blood groups, parasitic infestation,
and susceptibility to certain diseases.

The main stages of hominid evolution are represented by the
australopithecines, Homo habilis, Homo erectus, and Homo sapiens. We shall
concentrate on the evolution and adaptations of the only existing species of the
genus Homo — Homo sapiens.

Homo sapiens emerged during the Pleistocene epoch, which was marked by
the gradual onset of a cooler climate in many parts of the world about 2.5 million
years ago and by a general lowering of temperature that finally led to the great Ice
Ages. Fossil remains of early Homo sapiens are known from sites in Africa, the
Middle East, and Europe, but later examples come from a wide range of sites in the
Old World as a whole. The human skull is composed of both cranial and facial
portions. The cranium consists of the skull vault and base, while the facial
skeleton consists of the region of the eye sockets, nose, cheekbones, upper jaw
(orbital and maxillary region), and the region of the lower jaw (mandibular
region). During the evolution of the hominid skull from its apelike precursors,
there are a number of general trends that can readily be discerned. The principal
trends are the gradual increase in brain size (as measured by cranial capacity), the
rounding of the cranial vault, and the gradual reduction of the size of the whole
masticatory complex, including both the upper and lower jaws and the teeth. These
trends lead to an overall change in skull shape and proportions, so that, while the

vault expands, the “muzzle” tends to retract from a protruding (prognathic) form

to a straighter-faced (orthognathic) appearance. At the same time, the whole skull

tends to become lighter and more delicate in its structures. The dental
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characteristics of H. sapiens revolve around the basic fact of reduction of the

masticatory apparatus. Thus, the dentition as a whole shows tooth crowding

(dento-alveolar disproportion), accompanied by smallness of the individual teeth

and marked reduction in size of the third molar.

The form of the skeleton of the trunk and limbs of Homo sapiens (postcranial
skeleton) is characterized by its adaptation for a fully upright posture and a
striding bipedal gait. This remarkable locomotor capability is the final expression
of an evolutionary process that has taken at least four million years to achieve, and
so some aspects of the process are well known from earlier members of the genus
Homo and also from the genus Australopithecus.

In terms of posture, the bipedal vertebral column is held upright and shows
two secondarily developed curves when viewed from the side, one in the lumbar
region of the back (small of the back) and the other in the neck region. From the

front the column should appear straight. These curves allow the weight to be

evenly disposed about the line of gravity, which passes vertically through the

second sacral vertebra (at the base of the spine) and behind the rotation centres of
the two hip joints. This permits the pelvis to tip backward just beyond the vertical
and rest upon a strap-like ligament across the front of the hip joint, a sophisticated
effort-saving mechanism that allows most of the muscles around the hip to relax so

that the upright stance is an economical posture. Associated with this is the ability

to lock the knees back, which also relaxes some surrounding muscles. To rise from

the squatting or seated position requires considerable power of extension of the hip

joints, and this is provided by the large buttock muscle (gluteus maximus) and a
backward extension (posterior superior iliac spine) of the bony pelvic flange
(blade of the ilium) for its attachment.

An alternating bipedal gait, to be fully efficient, must allow each leg to swing

clear of the ground during walking; this is provided for by a pelvic-tilt mechanism

that raises the side of the swinging leg. In addition, such a gait must avoid wild

side-to-side movements of the centre of gravity, and this is achieved by inclining
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the thighbones toward the midline and thus bringing the feet closer together.
Finally the bipedal adaptations of the modern human foot are such that both weight

and force are transmitted to the ground through a propulsive system of short levers

that permits a heel—toe stride.

The upper-limb adaptations to bipedalism are fewer and are concerned with
the dynamic balance of the body while moving. Arm swinging is a normal part of
bipedalism and compensates for the twist of the body toward the side opposite to
the advancing foot. The selective advantages of bipedalism, in terms of the upper
limb, are immense in that they free the hands for the carriage of infants, food,
tools, or weapons, as well as permitting the development of the hands for a
manipulative role such as tool making. Although hominids below the human level

of evolutionary advance could make tools, the refinement and exploitation of tools

demanded hands capable of both power and precision grips. The power grip

involves primarily the inner, or ulnar, side of the hand and permits a firm grip on a
branch, a rock, or hammer handle. The precision grip involves the outer, or radial,
fingers and thumb, as in using a small stone for engraving, a small brush for
painting, or a pen for writing. This requires the bringing together of the tips of the
opposed thumb and the next two fingers in order to grip a small object, a grip that
demands that the lengths of the index finger and thumb be proportionate and that
the joint at the base of the thumb be of a special saddle-shaped variety. It seems
likely that the precision grip evolved later than the power grip and that its

perfection may even have been a specialization in Homo sapiens. Only when

human hands had evolved to this level, concomitantly with brain expansion, could

manipulative skills give expression to the artistic impulse in terms of cave

painting, bas-relief, and sculpture in the round, all of which are sophisticated

behavioral correlates of a highly evolved individual, in terms of both locomotor

and intellectual skills.
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1. USEFUL PHRASES. Study the phrases below and match two parts of the

sentences that follow

as compared with — nopiensno iz

take account of — spaxosysamu

correspond closely with — 6ymu nabauocenum, cxoocum; sionosioamu

susceptibility to a disease — cnputinamausicmos 0o xe6opobu

be concerned with — 6ymu noe sizanum iz

1.We can't just measure birth and death
rates and make a simple projection. We
have to...

2.Eugenics is...

3.Differences in drought tolerance, root
distribution, vegetative phenology, and
stomatal behavior between taxa...

4.Hepatitis C virus (HCV) is a member of
the Flaviviridae family and it is unusual
with respect to its biology and
pathogenesis as...

5.Most traits and diseases in humans are
not so simple, and are referred to as
“multifactorial.” This term indicates that
a disease has some genetic components

that influence the...

a) ...compared with the other
members of the family.

b) ... susceptibility to a disease, but
there are also environmental and
other unknown causes that must
also be present for expression of the
disease.

C) ...concerned with improving the
human race through heredity.

d) ...correspond closely with water
uptake limits.

e) ...take account of the variability in
birth and death rates.

IV. Answer the following questions about the text “Anthropogenesis”

1.What class, order and family does Homo sapiens belong to?

2.What similarities in brain morphology and physiology between large apes and

humans can be observed?
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3.What other features reveal phylogenetic relationship between Homo sapiens and
large apes?
4.Name the main stages of hominid evolution.
5.What environmental changes coincide with the emergence of Homo sapiens?
6.Where did scientists find the sites of the earliest human settlements?
7.What developments in the skull anatomy can be observed in Homo sapiens that
differentiate them from their precursors?
8.What morphological adaptations in humans are related with upright posture?
9.1n what way did humans benefit from bipedalism?
10. What skills did humans develop due to their hands’ capability of power and

precision grip?

V. Complete the sentences below

1.The order Primates includes...

2.Some structural similarities between large apes and modern humans suggest...
3.The Pleistocene epoch is characterized by...

4. The main trends in the evolution of the human skull...

5.The curves of the human vertebral column have developed...

6.Human knees lock back because...

7.Due to the thighbones’ inclining towards the midline...

8.Human arms swing during walking in order to...

9.Human hands are capable of the precision grip due to...

10. As a result of the parallel development of the human brain and hands...

V1. Look for the English equivalents of the following words in the text

“Anthropogenesis”

HaGmmwkaTuch, BIAMOBiMATH; BpakalOuWid, TOMITHHUM, 3HAYCHHS, ITOYATOK,
HAacTaHHS; OOepTaHHsS; €(QEKTUBHHM, pE3YJAbTATHBHUN; HaXWI; TaKHH, 10

MPUBOAUTH Y PYX; TOUHICTB; MOIMYTHO.
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VII. Use the words and expressions from the previous exercise to fill in the

gaps in the sentences below

1.

The patients studied were seen and treated up to 3 hours from the of
symptoms.

. The angle of the telescope’s 1s 43 degrees.

. The Miocene epoch was a phase in primate evolution in which

there appears to have been an increase in the numbers of larger primates that

were widely spread throughout the Old World.

. The males and females of this taxon may have been markedly different in body

size, which has for any attempts to reconstruct the social

organization of these creatures.

. The rise of criminal rate occurred with the rise of urbanism.
. It takes 243 Earth days for Venus to complete one around the sun.

. The bones of this specimen are still apelike in some features, but it is almost

certain that the individual from which they came could manipulate objects with

. My new computer is much faster and more than the old one was.

. Sunlight is absorbed by dark surface materials and heats the surface to

temperatures that sometimes normal room temperature on Earth.

10. The feet are the base, in both standing and walking, through which weight and

efforts are transmitted to the ground.

FOCUS ON GRAMMAR: Comparisons of Adjectives and Adverbs

I. Look at the following sentences paying attention to the use of the degrees of

comparison of adjectives and adverbs

1.The brains of larger tailless anthropoid apes, although much smaller than a

modern human brain, are relatively well developed as compared with lower

primates and have the same patterns of convolutions as the human brain has.
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2.Homo sapiens emerged during the Pleistocene epoch, which was marked by the

gradual onset of a cooler climate in many parts of the world about 2.5 million
years ago and by a general lowering of temperature that finally led to the great
Ice Ages.

3.At the same time, the whole skull tends to become lighter and more delicate in

its structures.

4.1t seems likely that the precision grip evolved later than the power grip and that
its perfection may even have been a specialization in Homo sapiens.

5.At the beginning of the geologic phase now called the Tertiary period — about

66.4 million years ago — there were in existence the most primitive of the

primates.

I1. Use the adjectives from the brackets in the correct degree

1.0ne of the (early) defining human traits, bipedalism — the ability to
walk on two legs — evolved over 4 million years ago.

2.Australopiths had (short) and (little) flexible toes than do
apes.

3.0ldowan toolmakers sought out the (good) stones for making tools

and carried them to food-processing sites.

4.With the evolution of late Homo, humans began to hunt even the
(large) animals on Earth, including mastodons and mammoths, members of the
elephant family.

5.The australopith ilium, or pelvic bone, which rises above the hip joint, was
much (short) and (broad) than it is in apes.

6.About 98 percent of the genes in people and chimpanzees are identical, making
chimps the (close) living biological relatives of humans.

7.The biochemical systems of modern Asian and European human populations
appear to be (similar) to each other than those of either group are to

African populations.
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8.The (early) monkeys and apes evolved from ancestral haplorhine
(meaning "simple-nosed") primates, of which the (primitive) living
representative is the tarsier.

9.The foramen magnum (the area of the skull through which the spinal cord
passes) lies (near) the centre of the skull in Australopithecus
africanus than it does in the apes.

10. Human brains are much (large) and (complex) than those
of apes, and people have a unique intellectual capacity and elaborate forms of

culture and communication.

I11. Translate the sentences below into English

1.Opanryranry, BeJIHKI JIFOJUHOINOAIOHI MaBIOU 3 MIBAECHHO-CXITHOT A3ii,
BIJIPI3HSIOTHCS BiJl JIOJMHYU 3HAYHO OUIBIINE, HIK IIUMIIAH3€, 0 CBITYUTD PO
OUTBIN BiFAATICHY €BOJIIOIIHY CIIOPIAHEHICTb.

2.5k nmronm, Tak 1 JIIOOUHOMNOMIOHI MaBOM MalOTh OIIBIIMKM MO30K Ta 3HA4YHO
Kpalry 3JaTHICTh JI0 CIIPUUHSITTS, HIXK OUIBIIICTh IHIITUX CCaBIIiB.

3.BukornHi pemTky HaWJaBHIMKMX JTIOAEH, sIK1 KWW BiX 5 10 2 MUIBHOHIB POKiB
ToMy, Oyi0 3HaleHo aulie y Adpuii.

4.]Ins neskux BHJIIB aBCTPAIOIITEKiB OyB XapaKTEpHUM 3HAYHUM CTYyMiHb
craTeBoro nuMopdizmMmy — camili Oy HabaraTo OUIBIITUMHU BiJ CaMOK.

S5.[Tanpmi TrOAMHOTIONIOHMX MAaBIT € JOBIUIMMH, CHIIBHIIIUMU 1 OUTBII 3ITHYTHMH,
HDK y JIOJWHHM, IO POOUTH iX Kpalle IPUCTOCOBAaHUMH JIO0 BHUCIHHS Ta
pO3roiIyBaHHs Ha TiJIKaX JEpEB.

6.Haii0inpm BakJIMBUM cepejl A0Ci 3HAWJICHUX BHKOIHHX PEIITOK BHay HOmMo
ergaster e maike IUTHI CKeJIeT MOJIOAOro camIld 13 3axinHoi Typkanm, Kenis,
BIK SIKOTO CKJIafae mpuOnu3Ho 1,55 MiTbHOHIB POKIB.

7.Kictkum mpeacTaBHUKIB Buay HOMO erectus, uyepem BKIIOYHO, Oymu

TOBCTIIIMMHU, HIK Y OUTBIIT pPaHHIX BU/IB.
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8.HaiiBimomiima KoJeKIlis BUKOMHUX pemTok HOmMO erectus Oyma po3komnaHa y
1920-30-x pokax HIMEIBKUM aHAaTOMOM Ta aHTponojoroM ®@paHioM
BaiinenpaiixoMm y neuepi Henonanik Bia Ilexina y Kurai.

9.PetenbHe BUBYEHHSI BUKOTHHUX PELITOK JaBHIX JIOJEH Ha Teputopii AQpuku,
A3ii Ta €Bpomnu, a TaKOX iXHIX KaM’ SHHUX 3Hapsib JOIMOMOXE BUEHUM Kpallle
3pO3yMITH MPUYUHH, SIKI 3yMOBUJIM Ta 3pOOMIIM MOXKJIMBOIO IMEPIIY MIrPALiio
THOAUHY 3 ADpPUKH.

10. O6’em uepermna HeaHIepTaIbIIB OyB JCIIO OUIBIINM 3a CEpeaHiil 00’ eM ueperna

Cy4acCHO1 JIFOJIUHH.
LISTENING COMPREHENSION

I. You will hear a report on a Neanderthal DNA testing. Before listening
discuss the words and expressions in the box with your fellow students and

your teacher

Milestone achievement interbreeding to overlap

to report results to retrieve polymerase chain reaction
to diverge from the to pulverize remote relation

lineage to caution on average

to coexist mating to extrapolate

to intermingle undetectable line of descent

genetic evidence

I1. Listen to the text and fill in the table below
Event Time
1.Neanderthals lived in Europe and West 1. From to

Africa. years ago.
2. 2. 90000 years ago.

3.The first Neanderthal specimen found in 3.

Neander Valley, Germany.
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4, 4, Between 30000 to 100000 years.

5.Neanderthals split from early modern 5. to

humans. years ago.

I11. Choose the right option to complete the sentences below

1. The research team that worked on the project included scientists from ...
a) the USA and Great Britain
b) Germany and the USA
c¢) Great Britain and South Africa
2. The results were reported in the ...
a) journal The Nature b) Internet c) journal Cell
3. The Neanderthals that coexisted with modern humans in Europe were ...
a) larger and stronger b) smaller and weaker C) more primitive
4. The material or the research was retrieved from a Neanderthal ...
a) scull b) arm bone c) pelvic bone
5. The DNA used by the scientists was ...

a) mitochondrial DNA b) nuclear DNA c) DNA of both types
6. Mitochondrial DNA is inherited from ...
a) both parents b) father c) mother

7. The area of the Neanderthal DNA where the scientists identified the sequence
of 378 base pairs is called ...
a) a hyperactive region 1
b) a hypervariable region 1
c) asupervariable region 2

8. The sequences of the Neanderthal DNA were compared to the corresponding
sequences of DNA for ...
a) 994 modern human lineages

b) 94 modern human lineages
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¢) 900 modern human lineages and 94 modern great apes lineages
9. On average the Neanderthal DNA differs from the modern human DNA in the
region studied by ...
a) 72 — 82 base pairs b) 27 — 28 base pairs c) 17 — 18 base pairs
10. The results of the research suggest that ...
a) humans might have been the descendants of Neanderthals
b) humans and Neanderthals might have interbred

¢) human and Neanderthals are in a distant relation

IV. Reconstruct the following extract from the text about Neanderthals.

Listen to the fragment again and check yourselves

The researchers compared the Neanderthal to sequences in
the same region of DNA for 994 modern , which included
Australians, Pacific Islanders, , Asians, Native , and Europeans.
The Neanderthal DNA sequence differed from all the modern DNA by
either 27 or 28 . In comparison, modern human sequences in this

of DNA differ from each other on average by base pairs. As a
result, the researchers concluded that and modern humans are

relations. Extrapolating from their findings, the study authors estimated that

Neanderthals from early modern humans 550,000 to 690,000
ago. The work indicates that although human beings and Neanderthals for
many thousands of years, they probably did not and Neanderthals are not

in our direct line of
WRITING AND SPEAKING

Write a summary of the text “Anthropogenesis” in 200 words using the

vocabulary of Lesson 1. Get ready to present it in class
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Lesson 2

EVOLUTION

PRE-READING TASKS

I. Answer the following questions

e Is there any relation between the multitude of species inhabiting our planet?

e What is the reason for the great diversity of living beings on the earth?

e What do you know about the theory of evolution?

I1. Listen to the following words and practice their pronunciation

Descent, gene migration, gene recombination, genetic drift, genotype,

heterogeneity, interbreed, larkspur, lineage, saline.

READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) accumulate, v
2) affect, v

3) affinity, n

4) bias, n

5) descent, n

6) disintegrate, v
7) estimate, n

8) heterogeneity, n
9) lineage, n

10) preservation, n
11) propinquity, n

12) spontaneous, adj

a)
b)

c)
d)

€)
f)
9)
h)
i)
j)

a rough or approximate calculation;

the quality of something that consists of dissimilar or
diverse ingredients or constituents;

derivation from an ancestor;

a group of individuals tracing descent from a
common ancestor;

to produce a material influence upon or alteration in;
arising from a momentary impulse;

to convey by inheritance or heredity;

tendency, inclination or predisposition;

to increase gradually in quantity or number;

to lose unity by or as if by breaking into parts;
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13)transmit, v k) the act of keeping safe from injury, harm, or
destruction; protection;
I) nearness of blood; kinship;
m) a relation between biological groups involving
resemblance in structural plan and indicating a

common origin,

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

The theory of evolution is one of the fundamental keystones of modern

biological theory. It postulates that the various types of animals and plants have

their origin in other pre-existing types and that the distinguishable differences are

due to modifications in successive generations.

The diversity of the living world is staggering. More than 2,000,000 existing
species of plants and animals have been named and described; many more remain
to be discovered — from 10,000,000 t030,000,000 according to some estimates.
What is impressive is not just the numbers but also the incredible heterogeneity in
size, shape, and way of life: from lowly bacteria, measuring less than one-
thousandth of a millimetre in diameter, to the stately sequoias of California, rising
100 metres above the ground and weighing several thousand tons; from bacteria
living in the hot springs of Yellowstone National Park at temperatures near the
boiling point of water to fungi and algae thriving on the ice masses of Antarctica
and in saline pools at —23° C; and from the strange wormlike creatures discovered
in dark ocean depths at thousands of feet below the surface to spiders and larkspur
plants existing on Mt. Everest more than 19,868 feet above sea level.

The virtually infinite variations on life are the fruit of the evolutionary

process. All living creatures are related by descent from common ancestors.

Humans and other mammals are descended from shrew like creatures that lived

more than 150,000,000 years ago; mammals, birds, reptiles, amphibians, and fishes
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share as ancestors aquatic worms that lived 600,000,000 years ago; all plants and
animals are derived from bacteria-like microorganisms that originated more than

3,000,000,000 years ago. Biological evolution is a process of descent with

modification. Lineages of organisms change through generations; diversity arises

because the lineages that descend from common ancestors diverge through time.
The 19th-century English naturalist Charles Darwin argued that organisms

come about by evolution, and he provided a scientific explanation, essentially

correct but incomplete, of how evolution occurs and why it is that organisms have

features — such as wings, eyes, and kidneys — clearly structured to serve specific
functions. Natural selection was the fundamental concept in his explanation.
Genetics, a science born in the 20th century, reveals in detail how natural selection
works and led to the development of the modern theory of evolution. Since the
1960s a related scientific discipline, molecular biology, has advanced enormously
knowledge of biological evolution and has made it possible to investigate detailed

problems that seemed completely out of reach a few years earlier — for example,

how similar the genes of humans and chimpanzees might be (they differ in about 1
or 2 percent of the units that make up the genes).

Biological evolution is the process of change and diversification of living
things over time, and it affects all aspects of their lives — morphology,
physiology, behaviour, and ecology. Underlying these changes are changes in the

hereditary materials. Hence, in genetic terms, evolution consists of changes in the

organism’'s hereditary make-up.

Evolution takes place in populations and can be seen as a two-step process.
First, hereditary variation takes place; second, selection is made of those genetic
variants that will be passed on most effectively to the following generations.
Hereditary variation also entails two mechanisms: the spontaneous mutation of

one variant to another, and the sexual process that recombines those variants to

form a multitude of variations. The variants that arise by mutation or

recombination are not transmitted equally from one generation to another. Some
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may appear more frequently because they are favourable to the organism; the

frequency of others may be determined by accidents of chance, called genetic drift,

or else by gene migration which takes place when individuals migrate from one
population to another and interbreed with its members.
Natural selection refers to any reproductive bias favouring some genes or

genotypes over others. Natural selection promotes the adaptation of organisms to

the environments in which they live; any hereditary variant that improves the

ability to survive and reproduce in an environment will increase in frequency over

the generations, precisely because the organisms carrying such a variant will leave

more descendants than those lacking it. Hereditary variants, favourable or not to

the organisms, arise by mutation. Unfavourable ones are eventually eliminated by
natural selection; their carriers leave no descendants or leave fewer than those
carrying alternative variants. Favourable mutations accumulate over the

generations. The process continues indefinitely because the environments that

organisms live in are forever changing. Environments change physically — in their
climate, physical configuration, and so on — but also biologically, because the
predators, parasites, and competitors with which an organism interacts are
themselves evolving.

Mutation, migration, and drift are random processes with respect to

adaptation; they change gene frequencies without regard for the consequences that

such changes may have in the ability of the organisms to survive and reproduce. If
these were the only processes of evolutionary change, the organization of living
things would gradually disintegrate. The effects of such processes alone would be
analogous to those of a mechanic who changed parts in a motorcar engine at
random, with no regard for the role of the parts in the engine. Natural selection
keeps the disorganizing effects of mutation and other processes in check because it

multiplies beneficial mutations and eliminates harmful ones.

Natural selection accounts not only for the preservation and improvement of

the organization of living beings but also for their diversity. In different localities
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or in different circumstances, natural selection favours different traits, precisely
those that make the organisms well adapted to their particular circumstances and
ways of life.

The modern theory of evolution provides a causal explanation of the
similarities among living things. Organisms evolve by a process of descent with
modification. Changes, and therefore differences, gradually accumulate over the
generations. The more recent the last common ancestor of a group of organisms,
the less their differentiation; similarities of form and function reflect phylogenetic
propinquity. Accordingly, phylogenetic affinities can be inferred on the basis of

relative similarity.

1. USEFUL PHRASES. Study the following phrases and use them in the

sentences of your own

account for — gionosioamu 3a
with no regard for / without regard for — ne 36ascarouu na

keep something in check — mpumamu nio konmponem

V. Decide whether the following statements are true or false according to the

text

1.Most of the species inhabiting the earth have already been described by
botanists and zoologists.

2.There is no life at elevations over 5000 meters above sea level.

3.All terrestrial organisms derive from creatures that once lived in water.

4.Charles Darwin managed to explain the relation between the morphological
structure of living organisms’ body parts and their physiological function.

5.In the 20" century genetics largely disproved Darwin’s theory of evolution by
natural selection.

6.Sexual reproduction is one of the mechanisms that promote evolutionary

process.
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7.All new features that arise by mutation are acquired by the following
generations.

8.Gene migration occurs when individuals from different populations mate
producing offspring.

9.When living forms reach perfection in their development the evolutionary
process will stop.

10. Mutation, gene migration and drift are processes that facilitate organisms’

adaptation to the environment.

V. Make up 6-7 questions on the text “Evolution” and ask them to your

partner

V1. Look for the words with the following meanings in the text “Evolution”

1) to claim or assume as true, existent, or necessary;
2) a source of water issuing from the ground;
3) to grow vigorously; flourish;
4) endless; inexhaustible;
5) to become different in character or form;
6) to prove or try to prove by giving reasons;
7) to open up to view; to disclose;
8) to involve something as a necessary part or result;
9) suitable and likely to make something happen or succeed:;
10)an animal that kills and eats other animals;
11) having a good effect; advantageous;

12)to derive as a conclusion from facts; to guess or surmise.

VII. Use the words from exercise VI to fill in the blanks in the following

sentences

1.So, reasoned Darwin, variations must occur in nature that are or

useful in some way to the organism itself in the struggle for existence.
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2.A remarkable uniformity exists in the molecular components of organisms
which the genetic continuity and common ancestry of all organisms.

3.Some paleontologists that morphological evolution is in most cases
gradual and only rarely jerky, whereas others think the opposite is true.

4.The job being on call twenty-four hours a day.

5.The species that arrived on the Hawaiian Islands found there many unoccupied
ecological niches, or local environments suited to sustain them and lacking

that would prevent them from multiplying.

6.1t is of considerable significance to ascertain whether new species arise by
altering only a few genes, or whether the process requires drastic changes—a
genetic “revolution,” as some evolutionists in the past.

7.Increased melanin pigmentation may be advantageous to inhabitants of tropical
Africa, where dark skin protects them from the Sun's ultraviolet radiation; but it
IS not in Scandinavia, where the intensity of sunlight is low and
light skin facilitates the synthesis of vitamin D.

8.There are several with hot water in the area.

9.Two geographically separate populations that at one time were members of the
same species later may have into two different species.

10. If the fitnesses of the two homozygotes are known, it is possible to
the allele equilibrium frequencies.
11. There are a lot of plants that in tropical rainforests

12. The variations of colour that a human eye can see are
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VI1I1. Some of the science-related words can be misused by students of English
due to similarities in their meanings. Study the examples below and discuss
the difference between the highlighted words. Use a dictionary to find more

about their meanings

1.Natural selection can be studied by analyzing its effects on changing gene
frequencies; but it can also be explored by examining its effects on the
observable characteristics — or phenotypes — of individuals in a population.

2.Paleontologists have recovered and studied the fossil remains of many
thousands of organisms that lived in the past.

3.The problem of the origin of Homo sapiens from his Middle Pleistocene
forebears is complex; hence, it is valuable to examine in detail those specimens
that come from the earliest well-dated sites.

4.Since the 1960s a related scientific discipline, molecular biology, has advanced
enormously knowledge of biological evolution and has made it possible to
investigate detailed problems that seemed completely out of reach a few years
earlier.

5.Investigations of hominid origins are variously concerned with diverse
comparative studies of extant higher primates and humans, as well as the search
for ancestors in the fossil record.

6.Five major areas of research can be identified in human evolutionary studies:
the origins of Hominidae, adaptation and diversification of the genus
Australopithecus, the origins of the genus Homo, the emergence of Homo
erectus and subsequent hominid occupation of Eurasia, and the origins and
dispersals of premodern and modern Homo sapiens.

7.Scientific Officer required to assist with a project researching intracellular

events in scrapie-infected cells.

221



IX. Translate the following sentences into English using the focus words from

the previous exercise

1.Te, six BUHUKJIA KJIITHHA 3aJIMIIAETHCS BIIKPUTUM Ta aKTUBHO JOCITIIXYBaHUM
MUTAaHHSIM HAyKH.

2.HemonaBHi AOCIIKEHHS MMOKa3ald, 110 HAaBITh KJIITHHU MO3KY, K1 paHiIIe
BBAYKAJIMCS HE3JaTHUMU 31MCHIOBATH MITO3, 3a3HAIOTh MOJALTY y Ti YacTHHI
MO3KY, sIKa IOB’si3aHa 13 TaM’ STTIO.

3.ITounnaroun 3 50-x pokiB 20 CTOMITTA BaXXJIUBUM HAIMPSIMKOM JTOCTIIKEHb
CTaJ0 3aCTOCYBaHHS MOJICKYJSIpHOI O10Ji0oTii y BHUBYEHHI €BOJIOLIMHOTO
poIIecy.

4.3a TONOMOI0I0 Cy4acHUX KOMIT IOTEPHUX TEXHOJIOTH JIiKapi, CUASYH Yy CBOIX
ka0iHeTaX, MOXKYTh JIETKO OTJIS/IaTU MAIlI€HTIB, K1 3HAXOAATHCS 32 TUCSIY1 MU
B1Jl HUX.

5.Jli3HaTHCS PO AOICTOPUYHY MEIUIIMHY HaM JOTIOMAara€ BUBUEHHS CTapOJaBHIX
miKTOorpaMm, SKi  300pakar0Th MEIHWYHI MPOIEAYypH, Ta  XIPypridHUX
THCTPYMEHTIB, SIK1 3HAXOSTH 1] Yac apXeOJOTTYHUX PO3KOIIOK.

6.1lopanpmni pocmimxeHHs: TuiaHeT COHAYHOI CHCTEMH JOTOMOXKYTH IPOJIUTH
CBITJIO HA TAEMHUIIIO TIOXOKEHHS KUTTS Ta 3eMJII.

7.3acHOBHHK (peHonorii, HiMenpkuit mikap ®Ppann Hosed Ian, BBaxaB, IO
peTeabHe BUBUEHHSI Yeperna 1HAWBiIa MOXKe HajgaTd iHdGopMaIlio mpo Horo
PO3yMOBI 3110HOCTI.

8.Komu me Ttimbkm Oyno moxumBo, Kopa 1 ®Dinm BuUXOAWIM IOCTIIKYBaTH
JIOBKOJIUIITHIO TEPUTOPIIO.

9.Jlikapi, Kl MOCHIIKYIOTh MPUYMHU Ii€1 XBOPOOM, BBAXKAIOTH, IO CKOPO iM
BJACTLCS 3HAWUTH JI1KH Bl HET.

10. I'pymna BueHHWX BUBYAE BIUIMB CTPECY Ha XIMIUHI MPOIIECH B OPTaHI3MI.
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FOCUS ON GRAMMAR: Conditionals

I. Look at the following sentences and identify the types of conditionals in

them

1.1f these were the only processes of evolutionary change, the organization of
living things would gradually disintegrate.

2.1f we now know and understand most of the mechanisms of organic evolution,
why are there still any disagreements about the broad subject itself?

3.Even if these gracile and robust australopithecines had been making stone
artifacts, it is most unlikely that their tools would have found their way into a
carnivore's lair.

4.1f it is accepted that all of these skeletons inherited their structures from a
common ancestor and became modified only as they adapted to different ways of
life, the similarity of their structures makes sense

5.1f humans did not overuse natural resources, many species wouldn’t have

become extinct.

I1. Match the halves of the sentences from columns A and B

A B

1.1f natural selection rewards those a)...they may ultimately lose the
who have the highest reproductive genetic variation necessary to survive
success,... sudden changes.

2.Darwin stated that all living creatures Db) ...they would soon overpopulate the
multiply so rapidly that, if left  world.
unchecked,... C) ...there would not necessarily be

3.If acquired characteristics could be much trace of them today.
inherited, ... d)...they would have had a reliable

4.Unless extraordinary defense source of food wherever they went.
mechanisms existed in Precambrian e) ...unless it also contains an accessory
times,... carotenoid pigment.
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5.1f species become too narrowly
adapted to a given environment,...

6.1f new genes are produced in a freely
interbreeding population,...

7.1f African human populations had
developed tools that allowed them to
hunt large game effectively, ...

8.If
molecules

large numbers of organic

were somehow
synthesized on the primitive Earth,...

9.When a chlorophyll-containing cell
Is exposed both to light and to
oxygen, it is killed,...

10.1f a baby

recessive allele

inherited a defective

from just one

parent,...

) ...no disease would results.

g)...how could sterile worker bees
come about by natural selection when
worker bees devote themselves to
others and do not reproduce?

h) ...life near the Earth's surface would
have been impossible....

1) ...they will gradually be spread

throughout the population

J) ...we should be able to demonstrate it

experimentally.

I11. Choose the appropriate word or word combination to complete the

following sentences: if, even if, unless, provided, providing, otherwise, but for, in

case

1.Phenylketonuria, which results from lack of the enzyme, causes permanent

brain damage

treated soon after birth.

2.Better medicine enables more people to survive to reproductive age,

they carry mutations that in past generations would have caused their early

death.

3.0rganisms could not grow or function properly

the genetic information

encoded in DNA was not passed from cell to cell.

4.But heredity is not a perfectly conservative process;

not have taken place.

, evolution could

5. a child inherits the allele for tongue rolling from at least one parent, he

or she will be able to roll the tongue.
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6.Mutations that change one or even several amino acids may have a small or
undetectable effect on the organism's ability to survive and reproduce
that the essential biological function of the coded protein is not hindered.

7. anindividual’s genetic information becomes widely available, it could
give health insurers cause to deny coverage to people with certain risk factors or
encourage employers to reject certain high-risk job applicants.

8.Because some of the bones are crushed and distorted, the face and braincase are
warped and provide less anatomical information than they would.

9.Recent research, however, suggests that bacteria may retain their resistance to
antibiotics over many generations, __ they have not been exposed to the
agent.

10. _ the evolutionary process, the number and diversity of species

inhabiting our planet wouldn’t be so impressive.

LISTENING COMPREHENSION

I. You will hear a text about one the most outstanding naturalists of all times
Charles Darwin. Before listening discuss the words and expressions in the box

with your fellow students and teacher

clergyman tortoise

the Church of England mockingbird

stellar figure finch

meticulous and  painstaking edition

observer embody favourable natural variations
collector of specimens improve adaptively over the preceding
be taken aboard generations

adhere to a theory orthodox theological opinion

cast doubt on something the Royal Society

I1. Listen to the text and say whether the following statements are true or false

1.Charles Darwin was born into a family with low income and education.
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2.Charles Darwin went to school in his hometown.
3.Charles Darwin graduated from a university with a degree in medicine.
4.Charles Darwin decided to participate in a round-the-world expedition on the
Beagle because he wanted to earn some money.
5.At that time scientists believed that all living things on the earth had been
created and destroyed several times.
6.1t was on the Galapagos Islands that Darwin first started thinking of possible
links between different species.
7.Darwin developed and published his theory of evolution by natural selection
two years after he had returned from his voyage on the Beagle.
8.Alfred Russel Wallace was one of the most ardent opponents of Darwin’s
theory.
9.Because of criticism, Darwin’s work ‘On the Origin of Species’ was
unsuccessful and did not sell well.
10. Recognition came to Charles Darwin only after his death.

II1. Fill in the table below with the events from Charles Darwin’s biography

1809 Charles Darwin was born in Shrewsbury, Shorpshire, England
1825
1827
1831
1836
1838
1839
1858
1859
1878
1882

SPEAKING

Prepare a report about life of Charles Darwin and his contribution into

science
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Lesson 3
GENETICS
PRE-READING TASKS

I. Answer the following questions

e Can you define the term ‘genetics’?
e Why do you think genetics is one of the youngest branches of the science of
life?

e Why do some people call genetics ‘a science of the future’?

I1. Listen to the following words and practice their pronunciation

Alkaptonuria, amniocentesis, animal husbandry, artificial insemination,
autosomal, chromosomal variation, colchicine, crossbreeding, cystinuria,
cytogenetics, dominant, enzyme deficiency, experimental breeding, galactosemia,
gene distribution, gout, molecular genetics, pharmaceutical industry,

phenylketonuria, polygenic, recessive, strain, X-chromosome, yeast.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) budding, n a) the reception of genetic qualities by transmission from
2) crossbreeding, n parent to offspring;

3) grafting, n b)a relatively permanent change in hereditary material
4) inheritance, n involving either a physical change in chromosome
5) subordinate, adj relations or a biochemical change in the codons that
6) mold, n make up genes;

7) mutation, n ¢) the procedure of hybridizing or crossing two varieties
8) overlap, v within the same species;
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9) trait, n d) a distinguishing quality or an inherited characteristic;
10)yeast, n e) a fungus (as of the order Mucorales);

f) a minute fungus (especially Saccharomyces cerevisiae)
that usually has little or no mycelium, and reproduces
by budding;

g) to have something in common with;

h) a technique of inserting a bud from a plant of one kind
into an opening in the bark of a plant of another kind
with a purpose of propagating a desired variety;

1) a technique of joining a part of a plant or tree onto
another plant or tree;

J) occupying a lower class, rank, or position; submissive

to or controlled by somebody or something.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Since prehistoric times, man has recognized the influence of heredity and has
applied its principles to the improvement of cultivated crops and domestic animals.
Most of the mechanisms of heredity, however, remained a mystery until the 20th
century, when scientifically supported information became available.

Genetics may be defined as the study of the way in which genes operate and
the way in which they are transmitted from parents to offspring. Modern genetics
involves study of the mechanism of gene action — the way in which the genetic
material affects physiological reactions within the cell. Although genes determine

the features an individual may develop, the features that actually develop depend

upon the complex interaction between genes and their environment. Genetics
overlaps many different branches of biology such as biochemistry, cytology,
microbiology, etc., and many other sciences; e.g., chemistry, physics, mathematics,

sociology, psychology, and medicine.
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Classical genetics, which remains a basis for all other topics in genetics, is
concerned primarily with the method by which genetic traits classified as
dominant (always expressed), recessive (subordinate to a dominant trait),
intermediate (partially expressed), or polygenic (due to multiple genes) are
transmitted in plants and animals. These traits may be sex-linked (result from the
action of a gene on the sex, or X, chromosome) or autosomal (result from the
action of a gene on a chromosome other than a sex chromosome). Classical
genetics began with Mendel's study of inheritance in garden peas and continues
with studies of inheritance in many different plants and animals.

Cytogenetics blends the skills of cytologists, who study the structure and
activities of cells, with those of geneticists, who study the relationship between the
mechanism of heredity and cellular activities. Cytologists discovered
chromosomes and the way in which they duplicate and separate during cell
division at about the same time that geneticists began to understand the behaviour
of genes at the cellular level. The close correlation between the two disciplines led
to their combination. Molecular genetics includes the study of the molecular
nature of the gene and the method by which genes control the activities of the cell.

A study of genes in populations of animals, population genetics, provides

information on past migrations, evolutionary relationships and extents of mixing

among different varieties and species, and methods of adaptation to the

environment. Statistical methods are used to analyze gene distributions and
chromosomal variations in populations.

Some geneticists specialize in human genetics. When classical geneticists
first determined the principles of heredity in plants, fruit flies, mice, and other
forms of life, they tried to interpret man's heredity in a similar way but found many

traits that did not fit the patterns. As techniques improved, it was found that the

method of inheritance of human characteristics is the same as that for other living

things.

229



Geneticists use a wide range of methods and techniques in their research

work. When animals that differ with respect to one or more primary traits are bred,

and their offspring then are bred among themselves to give a second generation,
the method of inheritance of the trait can be determined; the process is known as
experimental breeding. Cytogenetic techniques are closely associated with
experimental breeding. Biochemical techniques are used to determine the
activities of genes within cells. Chemical tests are used to distinguish certain
inherited characteristics of man; e.g., urinalysis and blood analysis reveal the
presence of certain inherited abnormalities — phenylketonuria (PKU), cystinuria,
alkaptonuria, gout, and galactosemia. Mathematical techniques are used

extensively in genetics. The laws of probability are applicable to crossbreeding

and are used to predict ratios concerning the appearance of specific traits in
offspring.

Nowadays genetic techniques are used nearly in all spheres of human
activities. Agriculture and animal husbandry apply genetic techniques to improve
plants and animals. Plant geneticists produce new species by special treatment;
e.g., a hybrid grain has been produced from wheat and rye, and plants resistant to
destruction by insect pests have been developed. Plant breeders use the techniques
of budding and grafting to maintain desirable gene combinations originally
obtained from crossbreeding. The use of the chemical compound colchicine, which
causes chromosomes to double in number, has resulted in many new varieties of
fruits, vegetables, and flowers. Animal breeders use artificial insemination to
propagate the genes of prize bulls. Prize cows can transmit their genes to hundreds
of offspring by hormone treatment, which stimulates the release of many eggs that
are collected, fertilized, and transplanted to foster mothers.

Various industries employ geneticists; the brewing industry, for example, may
use geneticists to obtain strains of yeast that produce large quantities of alcohol.
The pharmaceutical industry has developed strains of molds, bacteria, and other

microorganisms high in antibiotic yield.
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Genetic techniques are used in medicine to diagnose and treat inherited
human disorders. Knowledge of a family history of cancer or tuberculosis may
indicate a hereditary tendency to develop these afflictions. Cells from embryonic
membranes reveal certain genetic abnormalities, including enzyme deficiencies,
that may be present in newborn babies, and thus permit early treatment. Many
countries require a blood test of newborn babies to determine the presence of an
enzyme necessary to convert an amino acid, phenylalanine, into simpler products.
Phenylketonuria, which results from lack of the enzyme, causes permanent brain
damage if not treated soon after birth. The presence of approximately 100 different
types of human genetic diseases can be detected in embryos as young as 12 weeks;
the procedure, called amniocentesis, involves removal and testing of a small

amount of fluid from around the embryo.

1. USEFUL PHRASES. Study the phrases below and complete the sentences

that follow

apply something (to something/to do something) — sacmocosysamu wioce
provide information on something — za6esneuysamu inghopmayiio
specialize in (something/doing something) — creyianizysamuce y

the appearance of something — nossa, sunuxnenns

resistant to — onipnuti oo

1.Geneticists primarily human genetics, inheritance and inherited
traits.
2.The goal of molecular geneticists is to get a better understanding of basic biology
and to that knowledge practical problems in medicine,
plant and animal breeding, and conservation.
3.By using a genetic screen, we have isolated a mammalian cell line that is
infection by retroviruses that are derived from the murine leukemia
virus, human immunodeficiency virus type 1, and feline immunodeficiency

Virus.
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4.Numerous Internet sites specific genetic conditions for patients,
health care professionals, policy makers, and the general public.
5.Haloxyl is an ingredient that helps to diminish the under-eye circles

that can be caused by stress, fatigue, even genetics.
IV. Split the text “Genetics” into several logical parts and give titles to them

V. Think of possible questions for the following answers

1.People began to understand them only in the 20" century.
2.They depend on both the hereditary material and the environmental conditions.
3.The ones that are always expressed.
4.1t is studied by molecular genetics.
5.1t is the same both in humans and other living beings.
6.Certain chemical tests like urinalysis or blood analysis can be useful for this
purpose.
7.Such an effect is produced by a chemical called colchicine.
8.Artificial insemination, hormone treatment of cows and the use of foster
mothers.
9.Such microorganisms are important in the pharmaceutical industry.
10. It is a medical procedure whereby some fluid from around the embryo is

extracted and tested.

VI. Find the following words in the text “Genetics” and explain their
meanings. Then select the synonyms of these words from the list below.

Explain the difference between the synonyms using a dictionary

cultivate, , , ;

determine, , , :

discover, , , :

dominant, , , :

treat, , ) ;
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Cure, breed, identify, unearth, supreme, reveal, influence, propagate,

overbearing, nurse, learn, raise, decide, superior, minister to.

V1. Fill in the spaces in the sentences below with the words from exercise VI

1.A medical examination may evidence of dietary deficiencies.
2. After years of research, scientists have the virus that is responsible for
the disease.
3.Australian researchers have a substance in coffee that acts like
morphine.
4.He about his appointment by telephone yesterday.
5.1n nature plants of this genus are mainly from the seeds.
6.1t required a effort to cope with the task.
7.1t was difficult to patients because of a shortage of medicine.
8.Last year we a good crop of onions.
9.Many cancer victims can be if the disease is detected early enough.
10. Quizzes are used to how much material students have learned.
11. Several factors are likely to this decision.
12. She in a military hospital for several years.
13. She spent much time to the sick.
14. The disease is under the control of a single gene.
15. The incredible story was by reporters at the "Post".

16. The land was too rocky to

17. The manager can be very at times, and it's difficult to argue with him.
18. The tests will help the doctors what treatment to use.

19. These dogs were originally in Scotland to round up sheep.

20. We think that our own race is incomparably to any other.
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FOCUS ON GRAMMAR: Revision

I. Read the text below and think of the word which best fits each space. Use

only one word in each space. There is an example in (0)

Both metabolism (0) and reproduction are carried on (1) cells. In
eukaryotic cells the DNA lies (2)  the nucleus, a central structure bounded
(3)___ a membrane; in prokaryotic cells (such (4) _ bacteria), which do
(5)___ have distinct nuclei, the DNA (6) __ not enclosed. The proteins coded
for in the DNA are synthesized (7)___ the cytoplasm, the fluid material lying
outside the nucleus (in eukaryotic cells) and (8) by the cell membrane. All
(9)___ the structures required (10)__ metabolism are contained (11)

thus, the cell is the unit of (12) reproduction and metabolism.

I1. Most of the lines in the text that follows contain an extra word. If a line is
correct, put a tick (\ ) next to the line in the answer box provided to the right.
If a line has an extra word, write it in the answer box. Lines 1 and 2 are done

for you as an example

1. Gene which is a unit of hereditary information that occupies a fixed which
2. position on a chromosome. Genes achieve their effects by directing v
3. of the synthesis of proteins.
4.Genes are composed of deoxyribonucleic acid (DNA), except for in
5.some viruses, which do have genes consisting of a closely related compound
6. called ribonucleic acid (RNA). A DNA molecule is composed of two chains
7.0of nucleotides that wind about each other to resemble like a twisted ladder.
8. The sides of the ladder are made up of sugars and phosphates; the rungs
9.are being formed by bonded pairs of nitrogenous bases.
10. These bases are so adenine (A), guanine (G), cytosine (C), and thymine (T).
11. An A on one chain bonds to a T on the other (thus by forming an A-T
12. ladder rung); similarly, a C on one chain bonds to a G on the other.

13. If the bonds between the bases are broken over, the two chains
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14. unwind, and free nucleotides within the cell attach themselves to the exposed
15. bases of the now-separated chains. The free nucleotides line up along with
16. each of chain according to the base-pairing rule — A bonds to T, C bonds to
17. G. This process results in the creation of two identical DNA molecules from
18. one original and is the same method by which hereditary information is

19. passed from one generation of cells to the next one.

I11. Fill in the spaces in the following text using a suitable form of the word

given at the end of the lines. The first is given as an example

Cytogenetic techniques are widely used by geneticists. Older wide

cytogenetic techniques involve _ cells in paraffin wax, place
slicing thin sections, and preparing them for __ study. microscope
The  and faster squash technique involves squashing new

entire cells and studying their chromosomes. Dyesthat ~~ select
stain___ parts of the cell are used; the genes, for example, vary

may be located by selectively staining the DNA of which they

are composed. Radioactive compounds also are in value
determining the of various components of the cell. locate
Tissue-culture techniques may be used to cells before growth

squashing; white blood cells can be grown from samples of

human blood and studied with the squash technique.
LISTENING COMPREHENSION

I. You will hear a text about human genetic disorders. Before listening discuss

the words in the box with your fellow students and your teacher

physical deformity salt imbalance clotting proteins
metabolic dysfunction  thick, suffocating mucus to have a devastating effect

mental retardation Huntington’s disease fetus

allele involuntary movements to die prenatally
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to inhibit
severe disability

cystic fibrosis

hemophilia

dementia

miscarriage

shortened life expectancy

I1. Fill in the table below with the missing information

Name of the disease

Problems caused

Type of genetic disorder

cystic fibrosis

single gene disorder caused

by a recessive allele

single gene disorder caused

by a dominant allele

hemophilia

stature,

shortened life expectancy

I11. Listen to the text again and summarize it using the following words and

expressions

inherited diseases;

altered genes;

chromosomal abnormalities;
physical defects;

metabolic dysfunction;

mental retardation:

disturbances in the body’s biochemical processes;

single-gene disorder

dominant-recessive pattern of inheritance;

X chromosome;

defective chromosomal structure.
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SPEAKING

Speak about genetics covering the following issues:

what is genetics;

divisions of genetics;

methods and techniques used in modern genetics;

practical applications of genetics in medicine, agriculture, industry, etc.;

genetic abnormalities in humans and diseases they cause.
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Lesson 4
ECOLOGY
PRE-READING TASKS

I. Answer the following questions

e How do you understand the word ‘ecology’?
e Why do you think the profession of ecologist has gained importance in recent
years?

e How can you characterize human influence on natural ecosystems?

I1. Listen to the following words and practice their pronunciation

Abiotic, bioecology, bionomics, biotic, consumer, decomposer, ecological
niche, ecosystem, energy budget, energy flow, environmental pollution, food
chain, functional niche, microcalorimetry, nutrient cycling, population dynamics,
primary production, producer, radioisotope, social behaviour, succession, trophic

level, trophic-dynamic concept.
READING COMPREHENSION AND VOCABULARY DEVELOPMENT

I. Match each word on the left to its correct definition on the right

1) community, v a) deficiency in quantity or number compared with the
2) consumer, n demand;

3) decomposer, n b) the process of making air, water, soil etc dangerously
4) distribution, n dirty, or the state of being dangerously dirty;

5) niche, n ¢) the natural geographic range of an organism;

6) pollution, n d) to make available for use , provide;

7) population, n e) the ecological role of an organism in a community
8) scarcity, n especially in regard to food consumption
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9) starvation, n f) an organism requiring complex organic compounds for
10) supply, v food which it obtains by preying on other organisms or
by eating particles of organic matter;

g) any of various organisms (as many bacteria and fungi)
that return constituents of organic substances to
ecological cycles by feeding on and breaking down
dead protoplasm;

h) suffering or death caused by lack of food;

1) a group of interbreeding organisms that represents the
level of organization at which speciation begins

J) an interacting population of various kinds of individuals

(as species) in a common location.

Il. Read the following text paying attention to the highlighted words. Explain

or interpret the contextual meaning of the underlined phrases

Ecology, also called bioecology, bionomics, or environmental biology,
studies the relationships between organisms and their environment.

Long unfamiliar to the public, and relegated to a second-class status by many

in the world of science, ecology emerged in the late 20th century as one of the
most popular and most important aspects of biology. It has become painfully
evident that some of the most pressing problems in the affairs of men — expanding

populations, food scarcities, environmental pollution, and all the attendant

sociological and political problems — are to a great degree ecological.

The word ecology was coined by a German zoologist Ernst Haeckel, who
applied the term oekologie to the “relation of the animal both to its organic as well
as its inorganic environment.” The word comes from the Greek 0ikos, meaning
“household, home, or place to live.” Thus ecology deals with the organism and its
environment. The word environment includes both other organisms and physical

surroundings. It involves relationships between individuals within a population and
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between individuals of different populations. These interactions between
individuals, between populations, and between organisms and their environment
form ecological systems, or ecosystems. Ecology has been defined variously as
“the study of the interrelationships of organisms with their environment and each
other,” as “the economy of nature,” and as “the biology of ecosystems.”

In the early and mid-1900s two groups of botanists, one in Europe and the
other in America, studied plant communities from two different points of view.
The European botanists concerned themselves with the study of the composition,
structure, and distribution of plant communities. The American botanists studied
the development of plant communities, or succession. Both plant and animal

ecology developed separately until American biologists emphasized the

interrelation of both plant and animal communities as a biotic whole.

During the same period interest in population dynamics developed. The study
of population dynamics received special impetus in the early 19th century, after
Thomas Malthus called attention to the conflict between expanding populations
and the capability of the earth to supply food. R. Pearl (1920), A.J. Lotka (1925),
and V. Volterra (1926) developed mathematical foundations for the study of
populations, and these studies led to experiments on the interaction of predators
and prey, competitive relationships between species, and the regulation of
populations. Investigation of the influence of behaviour on populations was
stimulated by the recognition in 1920 of territoriality in nesting birds. Concepts of
instinctive and aggressive behaviour were developed by K. Lorenz and N.
Tinbergen, and the role of social behaviour in the regulation of populations was
explored by V.C. Wynne-Edwards.

While some ecologists were studying the dynamics of communities and
populations, others were concerned with energy budgets. In 1920, August
Thienemann, a German freshwater biologist, introduced the concept of trophic, or
feeding, levels, by which the energy of food is transferred through a series of

organisms, from green plants (the producers) up to several levels of animals (the
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consumers). An English animal ecologist, C.E. Elton (1927), further developed this
approach with the concept of ecological niches and pyramids of numbers. Two
American freshwater biologists, E. Birge and C. Juday, in the 1930s, in measuring
the energy budgets of lakes, developed the idea of primary production, i.e., the
rate at which food energy is generated, or fixed, by photosynthesis. Modern

ecology came of age in 1942 with the development, by R.L. Lindeman of the

United States, of the trophic-dynamic concept of ecology, which details the flow

of energy through the ecosystem. Quantified field studies of energy flow through

ecosystems were further developed by Eugene and Howard Odum of the United
States; similar early work on the cycling of nutrients was done by J.D. Ovington of
England and Australia.

The study of both energy flow and nutrient cycling was stimulated by the
development of new techniques — radioisotopes, microcalorimetry, computer

science, and applied mathematics — that enabled ecologists to label, trace, and

measure the movement of particular nutrients and enerqy through the ecosystems.

These modern methods encouraged a new stage in the development of ecology —
systems ecology, which is concerned with the structure and function of ecosystems.

Until the late 20th century ecology lacked a strong conceptual base. Modern
ecology, however, is now focussed on the concept of the ecosystem, a functional
unit consisting of interacting organisms and all aspects of the environment in any
specific area. It contains both the nonliving (abiotic) and living (biotic)
components through which nutrients are cycled and energy flows. To accomplish
this cycling and flow, ecosystems must possess a number of structured
interrelationships between soil, water, and nutrients, on the one hand, and
producers, consumers, and decomposers on the other. Ecosystems function by
maintaining a flow of energy and a cycling of materials through a series of steps of
eating and being eaten, of utilization and conversion, called the food chain.
Ecosystems tend toward maturity, or stability, and in doing so they pass from a less

complex to a more complex state. This directional change is called succession.
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Whenever an ecosystem is used, and that exploitation is maintained — as when a
pond is kept clear of encroaching plants or a woodland is grazed by domestic
cattle — the maturity of the ecosystem is effectively postponed. The major
functional unit of the ecosystem is the population. It occupies a certain functional
niche, related to its role in energy flow and nutrient cycling. Both the environment
and the amount of energy fixation in any given ecosystem are limited. When a
population reaches the limits imposed by the ecosystem, its numbers must stabilize
or, failing this, decline from disease, starvation, strife, low reproduction, or other
behavioural and physiological reactions. Changes and fluctuations in the
environment represent selective pressure upon the population to which it must
adjust. The ecosystem has historical aspects: the present is related to the past and
the future to the present. Thus the ecosystem is the one concept that unifies plant

and animal ecology, population dynamics, behaviour, and evolution.

1. USEFUL PHRASES. Study the following phrases and use them in the

sentences of your own

(un)familiar to — (ne)sioomuii, (ne)snatiomuii
call attention to — npusepmamu ysazy oo
from (someone’s) point of view — 3 (uucicv) mouxu 30py

influence of something on something — eéniue uococey na woce

IVV. Complete the following sentences using the information from the text

1.1t was only in the 20" century that ...

2.The word “ecology” originates ...

3.Cooperation between plant and animal ecologists started after ...
4.Mathematical basis for populations studies...

5.V.C. Wynne-Edwards studied...

6.The concept of trophic levels is concerned with...

7.The idea of primary production...
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8.The development of new techniques facilitated...
9.Any ecosystem includes...

10. The population that has reached the limit in a certain ecosystem...

V. Answer the questions

1.What kinds of ecological problems can you name?

2.What is environment from the ecological point of view?

3.How do you understand the definition of ecology as “the economy of nature™?

4.1n what directions did ecology develop in the first half of the 20™ century?
5.What is systems ecology?

6.What are the main characteristics of an ecosystem?

7.How do human activities influence the tendency of ecosystems to maturity?

VI. Look for the synonyms of the following words in the text “Ecology”

1) create, invent; 7) intervening, invading;

2) constitution, makeup; 8) delay, hold off;

3) accentuate, stress; 9) devolution, downgrade, weakening;
4) impulse, stimulus; 10) disorder; sickness;

5) keep up, sustain; 11) competition, rivalry.

6) full development;

V1. Use the words and expressions from the previous exercise to fill in the

gaps in the sentences below

1.1t is possible that the deletion is upon an important part of the protein

and altering the conformation of the complex.
2.The report the importance of improving safety standards.
3.Eight years of ethnic devastated the country.
4.The discovery gave fresh to the research.

5.The word 'aromatherapy' was in the 1920s.

6.1t is important to a constant temperature inside the greenhouse.
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7.Several of today's football games have been because of heavy snow.
8.More recent studies have shown that hepatic denervation causes significant
changes in the biliary lipid
9.Childhood such as measles and chickenpox are highly contagious.
10. The fur industry is already seeing a major in sales.

11. Sharks take 10 years to reach
FOCUS ON GRAMMAR: Revision

I. Choose the appropriate word

As/ while/ during energy moves along/ through/ by the ecosystem, much of it
Is lost at some/ all/ each trophic level. For example, only near/ about/ along 10
percent of the energy stored in grass is incorporated into/ within/ inside the body of
a mouse that eats the grass. The remaining 90 percent are/ is/ has stored in
compounds that cannot be breaked/ broke/ broken down by the mouse or is lost
like/ in the form/ as heat during the mouse's metabolic processes. Energy losses of
similar magnitude occur on/ at/ in every level of the food chain; consequently, few/
a few/ little food chains extend behind/ above/ beyond five members (from
producer through/ across/ to decomposer), because the energy available at higher
trophic levels is to/ too/ two small to support further/ farther/ father consumers.

The flow of energy through the ecosystem drives the movement of nutrients
inside/ within/ outside the ecosystem. Nutrients are chemical elements and
compounds necessary to living organisms. Like/ not like/ unlike energy, which is
continuously lost from the ecosystem, nutrients are cycled through the ecosystem,
oscillating among/ between/ through the biotic and abiotic components in what/
which/ that are called biogeochemical cycles. Major biogeochemical cycles
contain/ include/ involve the water cycle, carbon cycle, oxygen cycle, nitrogen
cycle, phosphorus cycle, sulfur cycle, and calcium cycle. Decomposers play a key
role in many of these cycles, returning nutrients to the soil, water, or air, where

they can again be using/ useful/ used by the biotic constituents of the ecosystem.
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I1. Paraphrase each sentence using the word in bold type

1.0bviously some system of replication powered by external sources of energy
was formed in the early history of the earth.
Must Some system ........................ history of the earth.
2.Primitive systems which were able to carry out the metabolic processes
eventually evolved into cells.
Capable  Primitive systems ........................ into cells.
3.1t is possible that parallel evolution occurred on other planets in the universe.
Have Parallel evolution........................ in the universe.
4.1t is believed that species that are closely related share a recent common
ancestor.
Are Closely related species ........................ ancestor.
5.Different forms of the same gene are called alleles.
Used Thetermallele ........................ gene.
6.Individual organisms cannot evolve in a single lifetime.
For Itis..............oooiil. a single lifetime.
7.Sexual reproduction ensures that the genes in a population are rearranged in
each generation.
Due Genesinapopulation ........................ reproduction.
8.All living cells rely on the ATP molecule for the short-term storage of energy.
Essential The ATP molecule ........................ all living cells.
9.0rganisms and their constituent cells reproduce and yield offspring that are
profoundly similar to the parent or parents.
But Not........................ to the parent or parents.
10. Shortly after the formulation of the cell theory, it became apparent that cell
division was preceded by division of the nucleus.

Been After ........................ division of the nucleus.
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I11. The following text contains 15 mistakes. Spot and correct them

The study of groups of organisms, called Synecology, is largely descriptive
and not easily quantified and contain a bewildering array of terminology. Only
recently, since the advent of the electronic and atomic ages, did synecology
developed the tools to study complex systems and entering an experimental phase.
Important concepts developed by synecology are those concerned of nutrient
cycling, energy budgets, and ecosystem development. Synecology has strong ties
with pedology, geology, meteorology, and cultural anthropology.

Synecology may been subdivided according with environmental types, as
terrestrial or aquatic. Terrestrial ecology, which may be farther subdivided into
forest, grassland, arctic, and desert ecology, concerns such an aspects of terrestrial
ecosystems as microclimate, soil chemistry, soil fauna, hydrologic cycles,
ecogenetics, and productivity. Terrestrial ecosystems are more influencing by
organisms and subject too much wider environmental fluctuations then are aquatic
ecosystems. Aquatic ecosystems are affected more by the condition of the water
and resist such environmental variables as temperature. Because the physical
environment is such important in controlling aquatic ecosystems, considerable
attention is paid on the chemical and physical characteristics of the ecosystem,
such as the currents and the chemical composition of the water. By convention,
aquatic ecology, called limnology, is limit to freshwater stream ecology and lake
ecology. The former concerns life in flowing waters; the later, life in relatively still

water. Marine ecology deals with life in the open sea and in estuaries.
LISTENING COMPREHENSION

I. You will hear a text about the development of ecological systems. Before
listening discuss the words and phrases in the box with your fellow students

and your teacher

sterile area interference in the development of ecosystems
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barren rock deliberate maintenance of an immature ecosystem
lava flow sound management of ecosystems

disrupted ecosystem hinder efficient energy use

climax ecosystem heightened susceptibility to plant diseases

fertilization optimal long-term production of pasturage

inbreeding of crops ~ a moderate grazing schedule

arable lands renewal of the moisture and nutrient content of the soil
fossil fuels accumulated insecticides

recycling techniques

Il. Listen and choose the right option to complete the following sentences. In

some cases more than one option is possible

1.Ecological succession takes place when...
a) humans start exploiting an existing ecological system;
b) an unpopulated territory is colonized by living organisms;
c) a destroyed ecosystem starts to develop anew.
2.The growth phase of an ecosystem’s development is characterized by...
a) high stability and high productivity;
b) low stability and high productivity;
¢) low productivity and high stability.
3.A great diversity of species and complex food webs are characteristic of ...
a) an ecosystem of an early stage;
b) a mature ecosystem;
€) a climax phase of an ecosystem’s development.
4.To obtain an optimal result from agricultural use of an ecosystem we should...
a) maintain the latter in the immature phase;
b) combine the features of both early and mature ecosystems;
¢) intensify production by applying fertilizers.
5.By adding energy to the ecosystem in the short run we

a) increase the crops’ resistance to plant diseases;
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b) can make its exploitation more efficient;
c) risk to destroy it in the long run by accumulating pollutants.
6.The idea of the mutual dependence between the society and the nature...
a) was first developed in the late 19" century;
b) was expressed in the works of ancient philosophers;
c) was rejected by religion.
7.Nowadays systems ecology plays the key role in
a) monitoring the effects of human agricultural and industrial activities on the
environment;
b) intensifying agricultural production;
¢) providing the sound management of natural resources.
8.The development of recycling techniques ...
a) is systems ecology’s main concern;
b) will play an important role in the economy of the future;
c) may help decrease the negative impact of human activities on the nature.

I11. Listen to the following fragment of the text again and reconstruct it

Although an awareness of the between human society

and its environment was already prominent in and
, the formulation of the basic principles of systems ecology as

a began in the late 19th century. During the
, the study of ecosystems has become increasingly

sophisticated and is now in the assessment and control of the
effects of and industrialization on the environment.

, for instance, it has shown that optimal long-term production

of pasturage requires a moderate grazing schedule in order to ensure a steady

renewal of the of the soil and has emphasized the need for

in the cultivation of . Systems ecology has
been concerned with the of accumulated insecticides and has
provided a way of monitoring the of and
carbon dioxide released by the (e.g., coal, oil, and natural gas).
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It has helped to determine regional and has furthered the

development of recycling techniques that may become essential in
with the environment.

WRITING

Make a written translation of the following sentences into English.

1.ExocuctemMa — 11€ CyKYyINHICTh KUBUX OPraHI3MiB Ta iX (PI3MYHOTO CEpEeOBUINA,
SIK1 B3a€EMOJIIIOTH M1 CO0OOI0.

2.0xpeMi CKIaJ0Bl €KOCHUCTEMH PO3MOAUIAIOTHCSA Ha JIB1 PI3HI Ipynu: abl0oTHYHI
dakTopu, Taki SIK MiHepaiu, KJIIMaT, IPyHTH, BOJA, COHSYHE CBITJIO Ta IHIII
HEXUB1 €JIEMEHTH, Ta OIOTUYHI CKJIQJIOB1, 110 BKJIIOYAIOTh YC1 JKUBI €JIEMEHTH
E€KOCUCTEMHU.

3.CKJ1a1oB1 €JIEMEHTH €KOCHUCTEMHM MOB’si3aHlI MK CO00I0 JIBOMa TOJIOBHUMHU
CUJIAMH: IIOTOKaMHU €HEepPTil Ta KpyrooOiroM pe4oBHH BCEPEIUHI CUCTEMHU.

4, ABTOTpO(DM BUKOPHUCTOBYIOTH 30BHIIIHIO €HEPrilo, Ky (IKCYIOTh Yy MPOCTHUX
BYTJIEBOAAX JJIA MPOAYKYBAHHS OUIBIN CKJIQJHUX OPraHIYHUX CHOJYK, TAKUX SIK
OUIKW, JIiaW, KpoxMmajb, TOIIO, SKI 3JaTHI MIATPUMYBATH MPOIECH
KUTTEISTTHOCTI B OpraHi3mi.

S5.'ereporpodn € KOHCyMEHTaMH Yy €KOCHCTEMi; BOHH BUKOPHUCTOBYIOTH,
nepepoOIsIOTh 1, BPEIITI PEIT, PO3KIaMa0Th CKJIaJAHI OpPraHidHI PEYOBHHH,
HAKOIMMYCH1 aBTOTpOodaMHu.

6.ABTOTpOodhM pazom 3 rereporpodamu GopmMyOTh Pi3HI TpodiuHi pPiBHI B
€KOCUCTEMI: pPIBE€Hb MPOAYIICHTIB, YTBOPEHHI OpraHi3Mamu, SKi CaMOCTIHHO
NPOJAYKYIOTh OpTaHiYHI pPEYOBMHU;, TICPBUHHUN pIiBEHbh KOHCYMEHTIB —
OpraHi3MiB, sIKi )KUBIIATHCS MPOAYIIEHTAMU; BTOPUHHUN PIBEHb KOHCYMEHTIB, SIKi
KUBJISATHCS IEPBUHHUMU KOHCYMEHTAMU 1 TaK Jai.

7.0OcTaHHIO JTAaHKY Y JIAHITIOTY JKUBJICHHS CKJIQJIAl0Th PEIYIICHTH — reTepoTpodu,

SK1 PO3KJIaIaf0Th MEPTB1 OPTaHi3MHU Ta OPraHiYHI BITXOIH.
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Unit 5 Focus Words and Phrases

accumulate, v (2)
affect, v (2)
affinity, n (2)
approximate, v (1)
argue, v (2)
beneficial, adj (2)
bias, n (2)
budding, n (3)
coin, v (4)
community, v (4)
composition, n (4)
concomitantly, adv. (1)
consumer, n (4)
convolution, n (1)
crossbreeding, n (3)
cultivate, v (3)
curve, n (1)
decline, n (4)
decomposer, n (4)
descent, n (2)
determine, v (3)
discern, v (1)
discover, v (3)
disease, n (4)
disintegrate, v (2)
distribution, n (4)
diverge, v (2)
dominant, adj (3)
efficient, adj (1)
emerge, v (1)
emphasize, v (4)
encroaching, adj (4)
entail, v (2)
estimate, n (2)
extant, adj (1)
extinct, adj (1)
favourable, adj (2)
grafting, n (3)
grip, n (1)
heterogeneity, n (2)
immense, adj (1)
impetus, n (4)

niche, n (4)

onset, n (1)
overlap, v (3)
pollution, n (4)
population, n (4)
postpone, v (4)
postulate, v (2)
posture, n (1)
precision, n (1)
predator, n (2)
preservation, n (2)
propinquity, n (2)
propulsive, adj (1)
relax, v (1)
remarkable, adj (1)
reveal, v (2)
rotation, n (1)
scarcity, n (4)
spontaneous, adj (2)
spring, n (2)
starvation, n (4)
strife, n (4)
subordinate, adj (3)
supply, v (4)
thrive, v (2)

trait, n (3)
transmit, v (2)
treat, v (3)

trend, n (1)

trunk, n (1)

yeast, n (3)

(un)familiar to (4)

account for (2)

apply something (to something/to do
something) (3)

as compared with (1)

be concerned with (1)

call attention to (4)

correspond closely with (1)

from (someone’s) point of view (4)
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implication, n (1)
inclination, n (1)
infer, v (2)
infinite, adj (2)
inheritance, n (3)
lineage, n (2)
maintain, v (4)
maturity, n (4)
mold, n (3)
mutation, n (3)

influence of something on something (4)
keep something in check (2)

provide information on something (3)
resistant to (3)

specialize in (something/doing
something) (3)

susceptibility to a disease (1)

take account of (1)

the appearance of something (3)

with no regard for / without regard for

(2)
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REVISION AND ADDITIONAL PRACTICE 5
Revision

I. Choose the appropriate word to complete each of the following sentences

1.The discovery of fossil bones from large mammals in Argentina and
the observation of numerous species of finches in the Galapagos Islands were
among the events credited with stimulating Darwin's interest in how species
originate.
a) extant  b) extinct c) existing d) extraordinary

2.The progressive development of an erect was an important trend in
primate evolution.
a) pose  b) position c) disposition  d) posture

3.The Neanderthals, despite their archaic anatomy and their less
foraging systems, exhibited some uniquely modern features.
a) affecting  b) effective  c) efficient  d) effecatious

4.The fossil hand from Olduvai meets the anatomic requirements of the power
grip and those of the grip in terms of the opposability of the thumb.
a) precision  b) precise  c) precious d) exact

5.The course of a disease — that is, the path it follows from to end —
can vary tremendously, depending largely on the individual and the treatment
he or she receives.
a) initiation  b) start c¢) onset  d) origin

6.Gene, or point, mutations only a few nucleotides within a gene.
a) affect b)effect c)impact d) affix

7.Fossil evidence must be examined together with the evidence from comparative
studies of living forms and with the quantitative provided by
comparative studies of proteins and nucleic acids.

a) appraisement  b) calculations c) estimates  d) valuation
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8.0nly reproducing individuals their genes to the following generation.
a) transfer  b) transmit  ¢) transmute  d) transplant

9.Investigations of human mitochondrial DNA that the variation among
modern human populations is small compared, for example, with that between
apes and monkeys, which points to the recency of human origin.
a) expose  b) illustrate  c) uncover d) reveal

10. Newly arisen mutations are more likely to be harmful than to their
carriers, because mutations are random events with respect to adaptation.
a) beneficial b) benevolent c) helpful d) favourable

11. Paleoanthropologists search for the roots of human physical traits and behavior
seeking to how evolution has shaped the potentials, tendencies, and
limitations of all people.
a) invent  b) discover c)learn d) reveal

12. Distribution scales of phenotypic such as height, weight, number of
progeny, or longevity typically show greater numbers of individuals with
intermediate values and fewer and fewer toward the extremes.
a) characteristics  b) features  c) peculiarities  d) traits

13. Primary care physicians can most common disorders, and provide
comprehensive, lifelong care for individuals and families.
a) attendto b) cure c)heal d) treat

14.The ability to interbreed is of great evolutionary importance, because it

that species are independent evolutionary units.

a) decides b) determines c) establishes d) identifies

15. Further experience with the currently available antibiotics has served to

their usefulness in many infectious diseases, and also some of their

limitations.

a) accentuate  b) highlight c¢) emphasize  d) underline
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16. Evaluation of the theory of human descent from apes was complicated by the
of relevant fossil material.
a) deficiency b) deficit c) lack d) scarcity
17. Controlled environmental chambers enable experimenters to plants
and animals under known conditions of light, temperature, humidity, and
daylength so that the effects of each variable (or combination of variables) on
the organism can be studied.
a) hold b) maintain  ¢) support d) sustain
18. As the population approaches the limit of resources, birth rates , and
mortality of young and adults increases.
a) decline b) degenerate c) deteriorate  d) lessen
19. Scientists propose that these free-living bacteria were engulfed and maintained
by other prokaryotic cells for their ability to produce ATP efficiently and to
glucose.
a) deliver b) give c) offer d) supply
20. Gradually, as knowledge from seemingly disparate areas, the
beginnings of modern evolutionary theory began to take shape.

a) collected b) stored c)accumulated d) increased
Additional Practice

I1. Reconstruct the following text using the words from the box to fill in the

blanks. What do you think about extraterrestrial life?

cycles enzyme duplicated
strands blood amplify
primers piece replicated
copies fragment multiplied
diseases segment research
nucleotides technique identify
deoxyribonucleic acid round heating
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test tube sufficient
complementary

Polymerase Chain Reaction (PCR) is a (1) in molecular biology by
which a small fragment of (2) can be rapidly cloned, or (3) :
to produce multiple DNA (4) . PCR can be used to (5)
individuals from minute amounts of tissue or (6) , to diagnose genetic
(7) , and to (8) evolution.

PCR proceeds in a series of (9) , or rounds. Each successive
(10) doubles the amount of DNA and thus more than 1 billion copies of
a single DNA (11) can be made in just a few hours. Performed in a test
(12) , PCR mirrors the way in which DNA is (13) within a
cell. To perform PCR, scientists isolate the piece of DNA to be amplified
((14) ) in a test tube and heat it to separate the two (15) of the
molecule. As cooling occurs, short pieces of DNA called (16) are added
to the test tube. The primers attach to each strand, markingthe (17) _ that
will be cloned. Free-floating nucleotides and an (18) called DNA

polymerase are then added to the mixture. DNA polymerase uses the free-floating

(19) to build a (20) copy of each amplified DNA segment,
resulting in two new double-stranded DNA molecules. Each cycle of
(21) and cooling doubles the amount of the desired DNA fragment in
the (22) tube. In a matter of hours, scientists can obtain millions of
copies of a desired (23) of DNA. PCR enables scientists to
(24) traces of DNA found at a crime scene or in a fossil animal to
produce (25) quantities to study.

I11. Reconstruct the text below putting the extracted fragments (a-j) into their

correct places (1-10). Make a written translation of the passage into Ukrainian

PCR and recombinant DNA techniques create large amounts of DNA

segments. To study the structure of these segments, (1) . This technique can be
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used to identify genes in humans, (2) __ such as fruit flies. It can also be used to
compare the DNA found from blood or hair samples at a crime scene (3)___. In
gel electrophoresis, restriction enzymes break up the DNA under study (4) .
Solutions containing these fragments are placed within a thick gel. An electric
current is applied to the gel, (5) . All of the restriction fragments begin to
move from the negative end of the gel toward the positive end. The smaller
fragments move faster than the larger fragments. When the current shuts off,
typically after several hours, (6) __ , with the smaller ones closer to the positive
end. The dispersed fragments display a pattern resembling a bar code. Each bar in

this pattern contains DNA fragments of a certain size. Scientists can identify

specific restriction fragments (7) . A complementary sequence of DNA can be
used as a probe to (8) . Scientists may use DNA found in blood at a crime
scene as the probe to see (9) . If pairing occurs, the DNA from the crime scene

Is from the same person (10) :

a) by their location on the gel;

b) causing one end of the gel to have a positive charge and the other to have a
negative charge;

¢) find a restriction fragment on the gel that has a particular nucleotide sequence;

d) if it pairs up with any of the DNA fragments in the gel electrophoresis;

e) into restriction fragments of varying lengths;

f) researchers use a process known as gel electrophoresis;

g) that have previously been identified in other organisms;

h) the DNA fragments have spread out across the gel;

1) who provided the DNA sample for the gel electrophoresis;

J) with the DNA of a suspect in the crime.

IV. Read the extracts from the article “Biotechnology, Ethics, and the Politics
of Cloning” by Steven Best and Douglas Kellner. Consider and discuss the

questions following the text
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As we move into a new millennium fraught with terror and danger, a global
postmodern cosmopolis is unfolding in the midst of rapid evolutionary and social
changes co-constructed by science, technology, and the restructuring of global
capital. We are quickly morphing into a new biological and social existence that is
ever-more mediated and shaped by computers, mass media, and biotechnology, all
driven by the logic of capital and a powerful emergent technoscience. In this
global context, science is no longer merely an interpretation of the natural and
social worlds, rather it has become an active force in changing them and the very
nature of life. In an era where life can be created and redesigned in a petri dish,
and genetic codes can be edited like a digital text, the distinction between
"natural™ and "artificial" has become greatly complexified. The new techniques of
manipulation call into question existing definitions of life and death, demand a
rethinking of fundamental notions of ethics and moral value, and pose unique
challenges for democracy.

As technoscience develops by leaps and bounds, and as genetics rapidly
advances, the science-industrial complex has come to a point where it is creating
new transgenic species and is rushing toward a posthuman culture that unfolds in
the increasingly intimate merging of technology and biology. The posthuman
involves both new conceptions of the "human" in an age of information and
communication, and new modes of existence as flesh merges with steel, circuitry,
and genes from other species. Exploiting more animals than ever before,
technoscience intensifies research and experimentation into human cloning. This
process is accelerated because genetic engineering and cloning are developed for
commercial purposes, anticipating enormous profits on the horizon for the biotech
industry. Consequently, all natural reality — from microorganisms and plants to
animals and human beings — is subject to genetic reconstruction in a commaodified
"Second Genesis."

At present, the issues of cloning and biotechnology are being heatedly

debated in the halls of science, in political circles, among religious communities,
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throughout academia, and more broadly in the media and public spheres. Not
surprisingly, the discourses on biotechnology are polarized. Defenders of
biotechnology extol its potential to increase food production and quality; to cure
diseases and prolong human life; and to better understand human beings and nature
in order to advance the goals of science. Its critics claim that genetic engineering
of food will produce Frankenfoods that pollute the food supply with potentially
harmful products; that biotechnology-out-of-control could devastate the
environment, biodiversity, and human life itself; that animal and human cloning
will breed monstrosities; that a dangerous new eugenics is on the horizon; and that
the manipulation of embryonic stem cells violates the principle of respect for life
and destroys a bona fide "human being"...

...As the debates over cloning and stem cell research indicate, issues raised
by biotechnology combine research into the genetic sciences, perspectives and
contexts articulated by the social sciences, and the ethical and anthropological
concerns of philosophy. Consequently, intervening in the debates over
biotechnology require supradisciplinary critical philosophy and social theory to
illuminate the problems and their stakes. In addition, debates over cloning and
stem cell research raise exceptionally important challenges to bioetbics and a
democratic politics of communication. Biotechnology is thus a critical flashpoint
for ethics and democratic theory and practice. For contemporary biotechnology
underscores the need for more widespread knowledge of important scientific
Issues; participatory debate over science, technology, values, and our very concept
of human life; and regulation concerning new developments in the biosciences,
which have such high economic, political, and social consequences...

We need to discuss the numerous issues involved in the shift to a posthuman,
postbiological mode of existence where the boundaries between our bodies and
technologies begin to erode as we morph toward a cyborg state. Our technologies
are no longer extensions of our bodies, as Marshall McLuhan stated, but rather are

intimately merging with our bodies, as we implode with other species through the
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genetic crossings of transgenic species. In an era of rapid flux, our genotypes,
phenotypes, and identities are all mutating. Under the pressure of new philosophies
and technological change, the humanist mode of understanding the self as a
centered, rational Subject has transformed into new paradigms of communication
and intersubjectivity, and information and cybernetics...

...Scientists should recognize that their endeavors embody specific biases and
value choices, subject them to critical scrutiny, and seek more humane, life-
enhancing, and democratic values to guide their work. Respect for nature and life,
preserving the natural environment, humane treatment of animals, and serving
human needs should be primary values embedded in science. And when these
values might conflict, as in the tension between the inherent value of animals and
human "needs," the problem must be addressed as sensitively as possible.

This approach is quite unlike how science so far has conducted itself in many
areas. Most blatantly, perhaps, scientists, hand in hand with corporations, have
prematurely rushed the genetic manipulation of agriculture, animals, and the
world's food supply while ignoring important environmental, health, and ethical
concerns. Immense power brings enormous responsibility, and it is time for
scientists to awaken to this fact and make public accountability integral to their
ethos and research. A schizoid modern science that rigidly splits facts from values
must give way to a postmodern metascience that grounds the production of
knowledge in a social context of dialogue and communication with citizens. The
shift from a cold and detached "neutrality" to a participatory understanding of life
that deconstructs the modern subject/object dichotomy derails realist claims to
unmediated access to the world and opens the door to an empathetic and ecological
understanding of nature...

...Science and technology, however, not only require responsibility and
accountability on the part of scientists, but also regulation by government and
democratic debate and participation by the public. Publics need to agree on rules

and regulations for cloning and stem cell research, and there need to be laws,
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guidelines, and regulatory agencies open to public input and scrutiny. To be
rational and informed, citizens need to be educated about the complexities of
genetic engineering and cloning, a process that can unfold through vehicles such as
public forums, teach-ins, and creative use of the broadcast media and internet...

...The human species is thus at a terribly difficult and complex crossroads.
Whatever steps we take, it is imperative we do not leave the decisions to the
scientists, anymore than we would to the theologians (or corporate-hired
bioethicists for that matter), for their judgment and objectivity is less than perfect,
especially for the majority who are employed by biotechnology corporations and
have a vested interest in the hastening and patenting of the brave new world of
biotechnology. The issues involving genetics are so important that scientific,
political, and moral debate must take place squarely within the public sphere. The
fate of human beings, animals, and nature hangs in the balance, thus it is
Imperative that the public become informed on the latest developments and
biotechnology and that lively and substantive democratic debate take place
concerning the crucial issues raised by the new technoscience.

(http://www.gseis.ucla.edu/faculty/kellner/papers/biotechdem.htm)

Discussion

1.How, according to the authors of the article, has the role of science changed in
the new millennium?

2.Why has the distinction between “natural” and “artificial” become complexified?

3.The authors of the article refer to a “posthuman culture”. What do they mean?
Do you agree that we are entering a “posthuman” era?

4.What arguments do proponents and opponents of cloning and biotechnology
provide to support their lines?

5.Who, according to Steven Best and Douglas Kellner, should be involved in the

debates over biotechnology?
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6.What accusations do the authors level against modern scientists employed by
biotechnology corporations?

7.Why do you think the recent developments in biotechnology pose a challenge for
democracy?

8.What is your personal opinion on the issues raised in the article?

V. If you solve the following puzzle you will be able to read an epigraph to the
article “Biotechnology, Ethics, and the Politics of Cloning” (see ex.1V). The
clues below will help you — each symbol on the right corresponds to a letter

in the English words defined on the left.

Discuss with your classmates why Steven Best and Douglas Kellner chose this

quotation as an epigraph for their article?

1.Using only two feet for locomotion QIADESIVN
2.The part of skull that encloses the brain: braincase DALY
3.Any of a family of apes that includes the chimpanzee, | ATe->1&
gorilla, and orang-utan
4.A basin-shaped structure in the skeleton of many | AD¢ <YV
vertebrates to which legs are joined
5.The proximal bone of the hind or lower limb — called | 4T{>T&To™
also femur;
6.The bony or more or less cartilaginous framework | V7S¢ 4o
supporting the soft tissues and protecting the internal
organs of a vertebrate
7.0ne of the four long thin parts on a human hand, not | «le—=>SA
including the thumb
8.The transmission of genetically derived qualities from | TAS & | 4 4
ancestor to descendant through the genes
9.Environment contamination especially with man-made | ASvvPp4ile
waste
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10. Either of two complex cartilaginous or bony structures | N[>
In most vertebrates that border the mouth, support the
soft parts enclosing it, and usually bear teeth
DN DAD ADDEL 4 S50 LDIPVUD DD LT1le
4qTod 41D -HDeln [V pd T 1T9A «Id4eD
(Dr. Panos Zavos)

V1. Using additional sources of information prepare a report on one of the
following topics and present it to the class

e Biotechnology in the modern world.
e Hereditary disorders in humans.

e Methods of regulating gene expression.
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List of Biology Terms and Biology Related Words

abdomen [ 'xbdgmgn], [xb'dqu-] N uepeBHa MOPOKHUHA
abdominal [xb'dOmin (q) 1] adj uepeBHuit
abiotic ["eibai'Otik] adj abioTuuHwMit
absorb [gb'sO:b], [-'zO:b] VBCMOKTYBaTH, IOTJIHHATH
absorption [gb'sO:pS(g)n], [-'zO:p-] N BCMOKTYBaHHS, MOTJIMHAHHS
acid [ 'xsid] n kucnora
amino [g'mi:nqu] ~ aMiHOKHKCIIOTa
fatty [ ' fxti] ~KHpHA KHCIIOTa
nucleic [n (j)u:"'kli:ik] ~HyKJIeiHOBa KHCIOTA
adaptation ["xdgp'teiS (q)n] n amanraiis, IPUCTOCYBAHHS
adenosine triphosphate [x'deng"si:n trai'fOsfeit] n
ageHo3uHTpudocdar
adrenal gland [g'dri:n(g)1l 'glxnd] N HaAHUPHHK, HATHUPHUKOBA
3aj103a
aerobe [ 'egrqub] naepob
alga [ "x1gg]l n(pl—ae [ 'x1Gi:]) BOaAOPOCTh, BOAOPOCTI
alkaptonuria [x1"kxptg'n (j)urig] N agpKanTOHYpIs
alteration of generations uepryBaHHs MOKOJIiHb
amniocentesis ["xmniqusen'ti:sis] n(pl-ses [-si:z]) amHioneHTE3
Amphibia [xm'fibig] n am®ibii, 3eMHOBOIHI (K Ki1ac)
amphibian [xm'fibign] 1) n amibis, 3eMHOBOIHE; 2) ad] 3eMHOBOIHUI
anaerobe [x'negrqub], ['xnerqub] n aHaepod
anaphase [ 'xng"feiz] nanadasa
ancestor [ 'xnsestqg] nnpemok
angiosperm [ 'xnGig"spg:m] N MOKpUTOHACIHHA (POCIUHA)
animal [ 'xnimgl] n TBapuHa
animal husbandry tBapuuHHIITBO
annelid [ 'xnglid] N KiIbYHK, KLTHYACTHI YEPB
anther [ 'xnTqg] n ouask
anthropology ["xnTrqg'pOlgGi] N aHTPOMOJIOTIs
antibody [ 'xnti"bOdi] n aHTUTLIO
antipodal [xn'tipgd (g) 1] adj aHTHIIOqaTBHHIHA
ape [eip] n MaBmna (JIFOAMHOIIOI0HA)
aperture [ 'xpgCuqg] n OTBIp, aepTypa, mopa
apoptosis ["xpgp'tgusis] N amonTo3
archaea ['a:kiqg] napxes
archaebacteria ["a:kibxk'tigrig] plnapxebakrepia
arthropod [ 'a:Trg"p0d] pl n uieHucronori
artificial insemination mrydHe ociMeHiIHHS
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ATP, n AT®, nus. adenosine triphosphate

autotroph ["O:tgtrOf] n aBTOTPOd

axil ['xksil] nma3zyxa

back [bxk] n cnuHa, Xpeber, 3aaHii Oik
small of the ~ monepexk

backbone [ 'bxk"bgun] N cnuHHUK XpedeT

bacteriophage [bxk'tirig"feiG] n 6akrepiodar

bacterium [bxk'tigrigm] n(pl—-ia[-iqg]) Oaktepis

beak [bi:k] n 13500, X000TOK

behaviour [bi'heivjqg] N moBeaiHKa

benign [bi'nain] adj no6poskicHui, y aerkii Gopmi (Me.)

binary [ 'baingri] adj 6iHapHui

biochemistry ["baiqu'kemistri] n 0ioximis

biology [bai'0lgGi] n Giosoris
cellular [ 'seljulqg] ~ ximiTtuaHa 6i0JOTis
developmental [di"velgp'mgnt (q) 1] ~ 0iog0TisS PO3BUTKY
environmental [in"vaiqgr (g)n'ment (q) 1] ~ 6ionoris TOBKIIA,

€KOJIOT1s

evolutionary ["i:vg'lu:S(g)n(qg) ri] ~ eBowoliiiHa 0iooris
human [ 'hju:mgn] ~ GioNoris JIOIUHA
molecular [mqu'lekjulqg] ~ MoleKyIsspHa Oi0I0ris
organismal [ 'O:gg"nizm(qg) 1] ~ GioJyoris opraHi3MiB

bioecology ["baiqui'kO01lgGi] n 6ioekojoris

biomedicine ["baiqui'med (i) sin] n GioMeguIMHa

bionomics [ 'baiqu'nOmiks] N ekojoris

biophysics ["baiqu'fiziks] n Giodizuka

biotechnology ["baigqutek'n01gGi] n 6ioTeXHOJOTIA
recombinant [ri:'kOmbingnt] DNA ~ 6ioTexHooris peKOMOiHAHTHOT

JTHK

biotic [bai'Otik] adj OioTHUHMIA

bipedal gait nBonora xona

bipedalism ['bai"ped (qg)lizgm] N IBOHOTICTH

bird [bg:d] nnrax

blade [bleid] n miactuHka (JIMCTKA)

blood [b1Ad] n kpoB

body [ 'bOdi] n rtino

bone [bgun] n kicTka

botany [ 'bOtgni] n 6oraHika

brain [brein] n mo30k

bud [bAd] n 6pyHbka
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apical [ "xpik (g) 1] ~ BepxiBKOoBa OpyHbKa
axillary [xk'silgri] ~ ma3ymiHa OpyHbKa
lateral [ ' 1xtgrgl] ~ 6iuHa OpyHBbKa
bud scale n 6pyHbkoBa Tycka
budding [ 'bAdiN] n OpyHbKyBaHHS
burrow [ 'bArqu] n HOpa
cancer [ 'kxnsg] N pak
capillary [kg'pilgri] 1) n kamiasap 2) adj kanuispHuit
capsid [ 'kxpsid] n kamcun, OUTKOBa Kamcysa Bipycy
capsule [ "kxpsju:1] nkarmcyna, 000JOHKA, TUTiJ KOpOOOUKa
carbohydrate ["ka:bgu'haidreit] n ByrjieBog
carnivore [ 'ka:ni"vO:] N M’gcoigHa TBaprHA, KOMaxoigHa pOCIHHA
cartilage ['ka:t (i) 1iG] n xpsim
catalyst [ 'kxtglist] n karamizatop
cavity [ 'kxvity] N mopoxHHHA
cell [sel] n xiiTunHa
~sap [sxp] KITUHHUN CIK
~wall [wO:1] knituHHa cTiHKa (000JIOHKA)
cellulose ['selju"lguz] N memono3a
centriole [ 'sentri"qul] N HeHTpIOA
centromere [ 'sentrg"mig] N ueHTpomepa
cerebellum ["seri'belgm] N MO30490K
cerebral [ 'seribrgl] adj uepedpanbHuii, MO3KOBHIA
~ cortex [ 'kOteks] kopa MO3Ky
~ hemispheres [ 'hemisfigz] miBKyJi MO3KY
chamber [ 'Ceimbg] n xamepa, mOpoOKHHUHA
cheek-bone [ 'Ci:kbgun] N Buauis
chemical [ 'kemik (g) 1] 1)n ximiuHuii npenapar, peaktus; 2) adj XiMiuHUN
chimera [kai'miqrqg], [ki-] n Ximepa
chimpanzee ["Cimpgn'zi:] N mUMIaH3e
chitin [ 'kaitin] n xiTuH
chlorophyll [ 'k10:rgfil] nxmopodin
chloroplast [ 'k10: rquplxst] N XJoporiact
cholesterol [kg'lestg"r0Ol] n xonecTepon
chordate [ 'kO:"deit] 1) n xopmosa TBapuHa; 2) adj xopmoBuii
chromatid [ 'krqumgtid] n xpomaruaa
chromatin [ 'krqumgtin] N XpoMaTuH
chromoplast ['k10rqu"plxst] N xpomoract
chromosome [ 'krqumg"squm] N XxpoMocoma
circulation ["sg:kju'leiS (g)n] N KpyrooOir, HUPKYJISIIis
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circulatory system n kpoBoHOCHa cucTeMa
closed ~ 3akpuTa KPOBOHOCHA CHCTEMA
class [kla:s] nxmac
cod [kOd] n Tpicka (puba)
coelenterate [si'lentg"reit], [-rit] adjKMIIKOBOTIOPOXHUHHHUI
coelom ['si:1g(u)m] N menom, BTOpPUHHA MTOPOKHUHA Tij1a
coenocyte [ 'si:nqu'"sait] N UEHOLUT
coenocytic plasmodium meHOIUTHU ITa3MO/Iii
colchicine ['kO1Ci"si(:)n], [ 'kOlki-] N KOIXILUH
compound [ 'kOmpaund] 1) adj cknmaguuii, ckinaaeHuit; 2) N XiMiyHa CrojyKa
conifer [ 'kOnifqg], [ "kOn-] N xBoiiHa (IIMUIBLKOBA) POCIUHA
consumer [kgn'sju:mg] N cnoXUBa4, KOHCYMEHT
convolution ["kOnvg'lu:Sgn] N 3BUBHHA
cord [kO:d] n Tk, 3BsS3Ka, XOp/a, CIIMHHA CTPYHA
cortex [ 'kO:teks] (pl-tices [-ti"si:z]) nkopa
cranial [ 'kreinigl] adj yepenuuii
~ capacity [kg'pxsiti] eMHICTh Yepena
~vault [vO:1t] ckiemiHHs yepemna
cranium [ 'kreinigm] n (pl —nia [-nig]) gepen
crocodile [ 'krOkg"dail] N KPOKOMMI
crossover [ 'krOs'"quvqg] N KpOCUHIOBEP
crossbreeding [ 'krOs"briLdiN] n mepexpecHe CXpeInyBaHHs;
cultivate [ 'kAlti"veit] V po3BOANTH, KyJIbTUBYBATH, BUPOIIYBaTH
cuticle [ 'kju:tik (g) 1] nkyTHKyIa
cyanobacterium ["saignqubxk'tigrigm] n(pl-ria [-riqg])
IIHaHOOaKTEePis
cycle [saik1l] niukn
cystinuria ['sisti"n (J)uriqg] N HUCTUHYPIsA
cytogenetics ["saitquGi'netiks] N IUTOr¢HETHKA
cytokinesis ["saitquki'ni:sis], [-kai-] N IUTOKIHE3, MOMII KIITHHA
cytoplasm [ 'saitqu"plxzgm] N nuroILIa3Ma
cytoskeleton [ 'saitqu"skelitgn] n nurockener
cytosol [ 'saitqu"sOl] N UTO30MH
decay [di'kei] V po3KkiaaaTHCs, THUTH
decomposer ["di:kgm'pquzg] N peayLeHT
deoxyribonucleic acid [di:"Oksi"raibgqunju:'kli:ik 'xsid] n
J€30KCUPUOOHYKIETHOBA KUCIOTA
descendant [di'sendgnt] n Hamamok
descent [dis'ent] N NOXOMKCHHS, POIOBI
deuterostome ['dju:tgrqu"stgqum] N BTOPHHHHK pOT
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dextrin [ 'dekstrin] n mekctpuH
diaphragm [ 'daig"frxm] n miagpparma
dichotomy [dai'kOtgmi] N guxoToMmis
dicot [dai'kOt] n ABOXJ0JIbHA POCIHHA
digest [di'Gest], [dai-] V mepeTpaBiIOBaTH, 3aCBOIOBATH
digestive [di'Gestiv], [dai-] adj TpaBHwuii
~enzyme [ 'enzaim] TpaBHUN (hepMEHT
~tract [trxkt] TpaBHUI TpaKT
diploid [ 'dipl10id] 1) n aumnoin; 2) adj aumioigHui
disaccharide [dai'sxkqg"raid], [-rid] n gucaxapunm
discipline [ 'disiplin] N AUCHMILIIHA, FaTy3b 3HAHHS
disease [di'zi:z] nxBopoOa, 3aXBOPIOBAHHS
acute [g'kju:t] ~rocrpe 3aXBOPIOBAHHSA
chronic [ 'krOnik] ~ XpoHi4HE 3aXBOPIOBAHHS
distribution ["distri'bju:Sgn] N po3MOaLT, MOMHUPEHHS
diversity [dai'vg:siti] N pi3HOMaAHITTS
division [di'viZgn] n moxin, Biaaia (6OT.)
DNA n JIHK, aus. deoxyribonucleic acid
dynamics [dai'nxmiks] n guHamika
echinoderm [i'kaingqu"dg:m] N rOJKOMIKIpHii
ecological niche ["i:kg'10Gik(g)1l "nI:(t)S] ekosoriuHa Himra
ecology [i:'kglOGi] n ekoJjoris
ecosystem ['i:kqu"sistgm] nekocucrema
eel [i:1] nByrop
egg [eg] n sitne, SULIEKITITHHA
embryo [ 'embri"qu] N 3apomok
~sac [sxk] 3apOAKOBUIA MIIIOK
endoplasmic reticulum [ 'endqu"plxzmik ri'tikjulgm] n
CHIOILUTa3MAaTHYHUI PETUKYIIIOM
endosperm [ 'endqu"spg:m] N eHgOCIEPM
endospore [ 'endgu"spO:] N eHgocmopa
energy budget [ 'engGi "bAGit] OromKeT eHeprii
energy flow ['engGi "flgu] mnoTiK eHEprii
engulf [in'gAlf] V norMHATH, 3aKOBTYBAaTH 1KY
environment [en'vairgnmgnt] N JOBKULISA, OTOYYIOUE CEPEIOBHUIIE
environmental pollution [en'vairgnmgnt (q) 1 pg'lu:Sqgn]
3a0pyAHEHHS JTOBKiJUIS
enzyme ['enzaim] N eH3um, GepMeHT
epidermis ["epi'dg:mis] nenigepma
erosion [i'rquzgn] N epo3is, pydHyBaHHS
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ether ['1i:Tqg] nedip

ethology [i'TO1gGi] n eronoris

eubacteria ["Ju:bxk'tigrig] n esOakrepii
eukaryotic ["ju:kxri'Otik] adj eBkapioTHUHUI
evaporation [i'vxpg"reiSgn] N BUMapOBYBaHHS
evolution ["i:vqg'lu:Sgn] N eBOIIOLIS

excrete [1k'skri:t] VBUOUIATH

excretion [1k'skri:Sgn] N BUALIEHHS

exine [ 'eksin], [-ain] N exk3uHA

exoskeleton ["eksqu'skelitgn] N eK30CKENET

extant [1k'stxnt], ['ekstgnt] adjicHyrouuit HUHI

extinct [ik'stiNkt] adj Bumepauit

eye [ai] noko

eye socket n opOira, ouHa siMKa

family [ ' fxm (i) 11] n poauHa

fat [fxt] noxup

feather,n [ ' feDg] mnepo

feature [ 'f1i:Cqg] npwuca, o3HaKa, BIACTUBICTh
female ['fi:meil] 1) n camka; 2) adj kiHouwmii
fern [fg:n] n manopots

fertile [ ' fg:tail] adj poarounii, mroarOuni, GepTUITHHHIA

fertilization ["fg:tilai'zeiS (g)n] N 3amiigHeHHs
double [dAb1] ~ nmoaBiliHe 3arUTiIHEHHS

fibre ['faibg] N BOJOKHO

filament [ ' filgmgnt] n ¢iraMeHT, BOJIOKOHIIE

fin [fin] n maBens

finger ['fiNg] n mamein

fish [£fiS] n puba
bony [ 'bguni] ~ kocTucTa puda
cartilaginous ["ka:ti'lxGings] ~ XpsiIoBa puda
jawless [ 'GO:1is] ~ Oe3menenHa puda

fission [ '£iSgn] n moxin

flagellum [f1g'Gelgm] n (pl-la [-1g]) mxryTuk

fluid ['flu:1id] 1) adj pinkwmii, Tekyunii; 2) N piguHA

flatworm [ ' flxtwqg:m] N JIOCKUH YepB

food chain n manIfOr )XUBIEHHA

foot [ fut] n cTymHs, HiXKKa

fossil [ '£Os (g) 1] N BUKOIIHA peIITKA

foster mother n cyporaraa matu

frog [frOg] nxaba
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fruit [fru:t] nmwx
function [ ' fANkSqgn] 1) n npusHayenHs, GyHKIis; 2) V GYHKIIOHYBATH
fungus [ ' fANgqgs] n(plfungi ['fANgai], ['fAnGai], ['fAnGi])
rpud
galactosemia [ 'gxlgktqg"simig] n ramakro3emis
gamete ['gxmi:t], [gg'mi:t] nramMmera, ctTaTeBa KIiTHHA
gametophyte [gg'mi:tqu"fait] nramerodir
gene [dZi:n] nreH
generation ["Geng'reiSn] N MOKOJIIHHS
generative [ 'Gengrgtiv] adj renepatuBHHI
genetic drift [Gi'netik "drift] n apeiid renis
genetics [Gi'netiks] N reHeruka
classical [ "klxsik (g) 1] ~ KilacM4Ha reHETHKA
human [ 'hju:mgn] ~ reHeTuka JIOIUHA
molecular [mqu'lekjulqg] ~ MOJEKyIsIpHA T€HETHKA
population ["pOpju'leiSqgn] ~ momyJsiliiiHa TeHETHKA
genome [ 'Gi:ngum] N reHoMm
genotype [ 'Genqu"taip] NreHotun
genus [ 'Gi:ngs] n(plgenera ['Genqgrqgl) pin
germinate [ 'Gg:mi"neit] V mpopocTaTH, AaBaTH OPYHBKH
gibbon [ 'gib (g) n] nridon
gill ['gil] n3sa6pa
~ slit 3s10poBa 1rinTuHa
gland n [glxnd] n3amo3a
glucose [ '"glu:kquz] n rooko3a
glycerol ['glisg"rO1] N riinepui, riilepuH
glycocalyx ["glaikqu'keiliks], [-'kx1-] N rIkoKajikc
glycogen [ 'glaikquGgn] N rimiKoreH
glycolipid ["glaikqgu'lipid] n raikosmimin
glycoprotein ["glaikgu'prquti:n] N IIiKOIPOTEiH
gnetophyte [ 'ni:tqu"fait] nraerodit, 000IOHKOHACIHHA POCITHHA
gonad [ 'gOnxd] NroHaaa, cTaTeBa 3aj103a
gorilla [gg'rilqg] nropuia
gout [ggut] n nmomarpa
grafting [ 'gra: ftiN] N meruieHHs, nepecajaka TKaHUHH (Me.)
grain [grein] N 3epHO
growth [grquT] n pict
gymnosperm [ 'Gimnqu"spg:m] N roioHaciHHA POCIMHA
habitat [ ‘hxbi"txt] n Micle iCHyBaHHS, IPUPOIHE CEPEIOBUIIIC
haemoglobin ["hi:mqu'glqubin], ["hem-] N remorio0in
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hagfish [ "hxg"fiS] n MukcuHa
hair [heq] n BoJ0COK, BOJIOCCS, BOJOCSHUN TTOKPUB
haploid [ 'hxpl0id] 1) n ramnoizn; 2) adj ramgoigHuii
hatch [hxC] v BucuKyBaTH, BUBOAUTH(Ch), BUIYILTIOBATUCH 13 S€1b (IKPH)
heart [ha:t] ncepue
helical [ "helik (g) 1] adj cnipaabHuii
helix ["hi:1iks] n(plhelices ['heli"si:z]) cmipaib
hemicellulose ["hemi'selju"lquz] N reMimnenonosa
herbivore [ 'he:bi"vO:] n TpaBoinHa TBapHHA
heredity [hi'rediti] N cmagkoBicTh
heterogeneity ["het (g) rquGqg'ni:gti] N HEOAHOPIAHICTH
heterosporous ["hetqg'rOspgrgs] adj pi3HocmopoBuit
heterotroph ["het (g) rqu'trOf] nrereporpod
hip [hip] N crerdo, miig HUIITHHA
hormone [ 'hO:mqun] N ropmMoH
horn [hO:n] npir
human [ 'hju:mgn] 1) adj aroacekuit 2) N ar0AMHA
hybrid [ 'haibrid] nridopua
hydrolase [ 'haidrg"leiz] nrigpoiasa
hypothesis [hai'pOTisis] n(pl-ses [-"si:z])rimores3a
Ice Age 1b00BUKOBHI TIEPIO]T
immunologic ["imjung'10Gik] adj iMmyHoIOrIYHMIT
~response [ri'spOncCe] IMyHHa peakIis
incubation period ['inkju"beiS (gq)n 'pigrigd] niHkyOamidHui
nepiona (Men.)
independent assortment ["indi'pendgnt g'sO:tmgnt] He3aIeKHHUIA
PO3IOLT
infestation ["infes'teiS (g)n] N iHBa3isa (mapa3uTaMn)
inflorescence ["infl0O: 'resgns] N CyuBiTTA
Ingestion [in'GesCgn] N mpwifoM 1Ki, XapuyBHHS
inheritance [in'heritgns] N ycmaakyBaHHS
Insect [ 'insekt] N koMaxa
insulin [ "insjulin] N iHCYJiH
interact ["intgr'xkt] V B3aeMogisaTH
interbreed, v ["intg'bri:d] cxpemuryBaTu(cs)
interior [in'tigriqg] 1) adj BHyTpimHiii; 2) N BHYTPINIHS CTOPOHA
internode [ 'intg"ngqud] N MDKBY3Is
interphase ['intg"feiz] ninTepdasa
intestine [in'testine] N KUIIKIBHUK, KUITKOBHH TPaKT
invertebrate [in'vg:tibrit], [-"breit] n 0e3xpeOeTHa TBapuHa
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ion ['aign], [-On] nioHn

Isosporous ['aisqg"spO:rqgs] adj i3ocnopoBuii

jaw [JO: ] n menena

joint [GOint] n cyrio0, By30i (60T.)

karyokinesis ["kxriquki'ni:sis], [-~kai-] n kapiokiHe3, TOALI SaApa
keratin scale [ 'kergtin "skeilz] N KepaTHHOBA JyCKa
kidney [ 'kidni] n HUpKH

kingdom [ 'kiNdgm] n mapcTBo

knee [ni:] nkoaiHO

lactose [ '1xktquz] n makros3a

lamprey [ '1xmpri] n miHora

larkspur ['la:k"spqg:] N KHBOKICTh

larva [ '1la:vg] n(pl —vae [-vi:]) auuyuHKa

leaf [11i:£] n(plleaves [1i:vz]) mHuCTOK

lemur [11:mg] naemyp

leucoplast [ '1u:kg"plxst] N jae#komIact

ligament ['1liggmgnt] n3B’s3Ka, 3’€IHAHHS

limb [1im] n kiHmiBKa, rika, cyk (00T.)

lineage [ '1iniiG] N poaoBij, eBOMIOLIHA TiIKa

lipid ['1ipid], ['laipid] n mimig

lipoprotein ["lipgu'prquti:n], ["lai-] nainomporein
lithotroph ['1iTg"trOf] naitorpod

liver [ '1livqg] n meuinka

lizard ['11izqgd] n smiipka

locomotion ["1qukg'meuSgn] N mepecyBaHHS

lumbar ['1Ambqg] adj monepekoBuii

lung [1AN] n merens

lysogenic ["1aisO'Ggnik] adj mi3oreHHui

lysosome [ 'laisg"squm] N mizocoma

male [meil] 1) n camenp,; 2) adj yonoBiunii

maltose [ 'mO:1tquz] n MaabTO3a

malignant [mg'ligngnt] N 3moskicHuiA (Me.)

mammal [ 'mxmgl] N ccaBelb

mandible [ 'mxndib (g) 1] n HWKHS 1meaena

mandibular [mxn'dibjulqg] adj HEKHBOIIEIETHHIH

mantle [ 'mxnt (g) 1] N MaHTisl, MOKPUB

masticatory complex [ 'mxstikgt (q) ri 'kOmpleks] KyBaJbHHH amapar
mature [mqg'tjuqgl, [-'Cuq] adj 3pinuii, criauii, Topocauit
maturation [mg'tjugreiS (q)n], [-'Cug] N m03piBaHHA
maxilla [mxk'silg] n(pl—lae [-11:]) BepxHs menena (XpeOSTHUX)
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maxillary region [mxk'silgri 'ri:Ggn] BepXHBOIICICITHHN
medium [ 'mi:digm] n (pl media [-dia]) 3aci0, cepenoBuiie
megagametophyte, n [ 'megqgg'mi:tqu"fait] Meraramerodir
megaspore [ 'megg"spO: ] N Meracmopa
megasporocyte [ 'megg"spO (:) rqu"sait] N Meracrnopouur
meiosis [mai'qusis] n(pl-ses [-"si:z]) meiio3
membrane [ 'membrein] n MmemOpaHa, 000JI0HKA, IEPETUHKA

plasma [ 'plxzmg] ~ mwa3MaTH4YHa MEMOpaHa
meristem, n ['meri"stem] Mepuctema

apical [ 'xpikgl] ~ BepxiBKOBa MEpUCTEMa

ground [graund] ~ OCHOBHa MepUCTEMaA

intercalary ~ BcTaBHa Mepucrtema

lateral [ ' 1xtgrgl] ~ 6iuHa MepucTeMa
metabolism [mi'txbg"11izgm] N Meraboi3M, OOMIH pEYOBHH
metaphase [ 'metg"feiz] n meradasa
microcalorimetry ["maikrqukglg'rimgtri] N MIKpOKaJIOpUMETPis
microgametophyte ["maikrqu gg'mi:tqu"fait] n MikporameTodir
micrometer [mai'krOmitqg] n MikpomeTp
micropyle [ 'maikrqu"pail] n Mmikporiie
microspore [ 'maikrqu"spO:] N Mikpocmopa
microsporocyte [ 'maikrqu"spO (:) rqu"sait] N MIKPOCIOPOIMT
microtubule ["maikrqu'tju:bju:1l] n MikpoTpyOOUKa
migrate [mai'greit] V MirpyBaTH, 31iiCHIOBATH IEPEIIIT
mitochondrion ["maitqu'kOndrign] n (pl—-dria [-driqg]) miToXoHapis
mMitosis [mai'tqusis], [mi-] N miTo3
mitotic spindle [mai'tqutik 'spind(g)1l] MIiTOTHYHE BEPETECHO
mixotroph ["miksqg'trOf] n mikcorpod
modification ["mOdifi'keiS (g)n] N 3MiHa, BUAO3MIHA, [IEPETBOPCHHS
molecule [ 'mOlikju:1] n Moiekyaa
molecular [ 'mqg (u)'lekju:1g] N MOJEKYIIpHUI
mollusk [ 'mOlgsk] n moitock
monkey [ 'mANki] n MaBmna
monocot [ 'mOngu'kOt] N OAHOIOJIBHA POCIUHA
monosaccharide ["mOnqu'sxkgraid] or [-rid] N MoHOcCaxapui
motor mechanism [ 'mqutqg 'mekg"nizgm] N pyxXoBUil MeXaHI3M
multicellular ["mAlti'seljulqg] adj 6GaraTokIiITUHHUI
muscle [ 'mAs (g) 1] nM’s3
muscular [ 'mAskjulqg] adj m’s30Buii
mutability ["mJju:tg'bilgti] N MIHIHUBICT, MyTaOCIBHICTh
mutation [mju: 'teiS (g)n] n myTamis

272



natural selection [ 'nxtS (g) rgl si'lekS (q)n] N opupoaHii 1006ip
nerve [ 'ng:v] N HepB.; xuika (60T.)

nervous system [ 'ng:vgs 'sistgm] N HepBOBa cUCTEMA
neuron [ 'njugrOn] N HEUPOH

neurophysiology ["njuqrqu"fizi'OlgGi] n He#podizionoris
node [ngud] n By30i

notochord [ 'nqutg"kO:d] n HOTOXOPJ

nuclear envelope [ 'nju:klig 'envg"lqup] suepHa 000JOHKA
nuclease [ 'nju:kli"eiz] N HykIeasa

nucleoid [ 'nju:kli"quid] n HykIcOiN

nucleolus ["nju:kl1i'qulgs] n(pl-lai [-1ai]) saepue
nucleotide [ 'nju:klig"taid] N HYKJIEOTH]

nucleotide sequence mocigoBHICTh HYKICOTHIIB

nucleus [ 'nju:kligs] n(pl—clei [-k1i"ai]) sapo

nutrient [ 'nju:trignt] N NOXKWBHA PEYOBHMHA, TOKUBHHUI

oak [quk] n ay6

offspring ['Of"spriN] N HamamoK

oil [01i1] n omig

orangutan [O: 'rxNgtxn] N opaHryranr

orbital region ['O:bit (g)1l 'rI:Ggn] N 00JacTh OYHHUX IMOK
order ['O:dqg] N mOpsAIOK, P

organ [ 'O:ggn] nopran

organelle ["O:gg'nel] n opranena

organism ['O:gg"nizgm] N opraxizm

organotroph ["O:gxnqu'trOf] n opranorpod

origin ['OriGin] N mKepeo, MOXOMKEHHS

orthognathic [O: 'TOgngTik] adj oprorHaTHYHHit

0SMOsis [0z 'mgusis] N ocMoc

osmotroph ["Ozmgu'trOf] n ocMoTpod

ovary [ 'quvgri] n3aB’s3b

ovule ['Ovju:1] n siinekniTiHA, HACIHHUI 3a4aTOK (OOT.)

oxygen [ 'OksiGgn] N KUCEHb

parasite [ 'pxrg"sait] nmapa3ut

pelvic [ 'pelvik 'flxnG] adj TazoBui

pelvis [ 'pelvis] nTa3

perception [pq'sepSqn] N COPUHHATTS, OJCPKAHHS CEHCOPHUX BiTIYTTIB
perianth [ 'peri"xnT] N ouBiTHHA

permease [ 'pg:mieiz] N uepMmeasa

peroxisome [pq'rOksi"squm] N nmepokcrucoma

petiole [ 'peti"qul] N depemniok
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phagotroph ["fxgqu'tr0Of] 1) n parotpod; 2) adj dharorpoduuii
pharmaceutical ["fa:mg'sju:tik (q) 1] adj papmarneBTHUHNM
phenylketonuria ["fi:nail"ki:tq'njugriqg] N ¢eHLIKETOHYpIsA

phloem [ ' flquem] n ¢uoema, 1y0
phospholipids ["fOsfg'lipid] n docdomimin
photosynthesis ["fqutqu'sinTisis] n goTocuHTe3
phylogeny [fai'10Gini] n ¢igoreHis
phylogenetic ["failquGi'netik] adj pimoreneTruHmi
~affinity [g'finiti] dimoreHeTHYHA CIIOPITHEHICTD
~line [1lain] ¢uroreHeTnyHa riinka
~ propinquity [prq'piNkwiti] ¢dimoreHeTH4Ha OJIM3BKICTH
phylum ['failgm] n(pl-la [-1g]) tun
physiology ["fizi'01gGi] n ¢isionoris
pilus [ "'pailgs] n(plpili ['pailil]) mina, GpiMOpis
pith [piT] n cepueBuHa
plant [pla:nt] n pociauHa
flowering [ ' flaugriN] ~KBITKOBa pOCIHHA
vascular [ 'vxskjulqg] ~ CyAWHHA POCIHNHA
plasmodium [plxz'mgudigm] n (pl—dia [-diqg]) miasmomii
plastid [ 'plxstid] n miactuaa
pollen [ 'pOlgn] N mumok
~grain [grein] NHIKOBE 3€PHO
~tube [t (j)u:b] nmuakosa TpyOOuKa
pollination ["pOli'neiSqgn] N 3anuacHHS
polymer [ 'pOlimg] N moaimMep
polynucleotide ["pOli'nju:klig"taid] N HOMIHYKICOTHI
polysaccharide ["pOli'sxkg"raid], [-rid] n momicaxapun
pongid [ 'pONgid], [ 'pOnGid] n moauHOMOAIOHA MaBIia
population ["pOpju'leiSqgn] N momyisiis, HaCCIECHHS
~ dynamics [dai'nxmiks] AMHAMIKa MOMYJISAIIIH
posture [ 'pOsCg] n nocrasa
upright [ 'Aprait] ~BepTHKaIbHA ITOCTaBA
precursor [pri'kqg:sqg] N monepeaHuK, MepeaBiCHUK
predator [ 'predgtqg] n Xmkak
pressure [ 'preSg] N THUCK
osmotic [Oz 'mgutik] ~OCMOTHYHUI THUCK
prey [prei] N 310014, )xepTBa XMKaKa
primary production nepBuHHA TPOAYKITis
primate [ 'praimeit] N npumar
primer [ 'praimg] h mpaiimep
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primordial [prai'mO:digl] adj 3auaTkoBui, MpUMOpPAiaAIbHAN
prion [ 'praign] N npioH
procambium [prgu'kxmbigm] N nmpoxkamOii
producer [prg'dju:sqg] N OPOaYyLHEHT
progeny [ 'prOGini] N mOTOMCTBO
prognathic [prOgnx'Tik] adj nporHaTHYHU
prokaryotic [prqu"kxri'Otik] adj npokapioTHYHHI
prophase [ 'prqu"feiz] nmnpodasa
protein [ 'prquti:n] N noporeiH, OUTOK
protista [prqu'tistqg] N NpoTHCTH, HAWIIPOCTIIII
protoderm [ 'prqutg"dg:m] n mpotoaepma
protostome [ 'prqutg"stgum] N NEpBUHHUMN POT
pseudocoel ['sju:dgu"si:1] N HecnpaBKHSA MOPOKHUHA Tija
radioisotope ["reidiqu'aisgtqup] n pamioizoromn
ratfish [ 'rxt"£1iS] n ximepa (puda)
reproduction ["ri:prq'dAkSgn] N PpO3MHOXEHHS, BiITBOPEHHS
nonsexual [nOn'sekSugl] ~ HecraTeBe PO3MHOXKEHHSA
sexual [ 'sekSuqgl] ~ crareBe PO3MHOXEHHSI
reptile [ 'reptail] N miasyH, penTHIis
respiration ["respq'reiSqn] N AuXaHHS
responsiveness [ri'spOnsivngs] N 34aTHICTh pearyBaTH
ribosome [ 'raibg"squm] n pubocoma
ribonucleic acid ["raibgunju:'kli:ik 'xsid] n pubOoHykieiHOBa
KHCIIOTa
RNA n PHK nus., ribonucleic acid
root [ru:t] N KopiHb
~Cap [kxp] KOPEHEBUMN YOXIIMK
~ hair [heq] KopeHEBHIT BOJOCOK
fibrous [ ' faibrgs] ~ system MHUKyBaTa KOpeHEBa CHCTEMa
tap [txp] ~ system CTpUKHEBA KOPEHEBA CUCTEMA
salamander [ 'sx1g"mxndg] N calaMaHapa
saline [ 'seilain] 1) adj cosonwii; 2) N coloHE 03€pO, COTOHYAK
saliva [sg'laivqg] n ciauHa
salmon [ 'sxmgn] N 10coch, ChoMIa
sample [ 'sa:mp (g) 1] nopo0Oa, 3pa3ok, eK3EMILISAP
saprobe [ 'sxprqub] 1) n canpodar; 2) adj canpoOHuii
saprophyte [ 'sxprqu"fait] n campodir
sarcoplasmic reticulum n capkorura3maTuyuHa CiTKa
scavanger [ 'skxvinGg] N TBapuHA, KA KUBUTHCS TPyHaMu
science [ 'saigns] n Hayka
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secrete [si'kri:t] VBUAUIATH, CEKPETyBaTH
secretory [si'kri:tqgri] adj BUIUIbHMIA, CEKPETOPHHIA
seed [si:d] nHaciHHA
seedling [ 'si:d1iN] n cisHENb, IPOPOCTOK
Sense [sens] NUyTTA
Sensory apparatus N ceHCOpHHUii arapar
sensory mechanism n mexaHi3m 4yTIHUBOCTI
sepal [ 'sep (g) 1] N 4amIOIHUCTOK
serum ['sigqrgm] n(plsera ['sigrg] cupoBaTKa
sessile [ 'sesail] adj cunsuuii, mpUKpirUICHUIH
sex [seks] 1) n crate, 2) adj crareBwii
shark [Sa:k] nakyna
shell [Sel] n uepenamika, cTyaKa, TAHIIAP
shoot [Su:t] nnariun
~ system [ 'sistem] maroHosa cucrema
skat [skxt] n ckat (puda)
skeleton [ 'skelitgn] N ckener
skin [skin] n mkipa
skull [skAl] nuepen
~base [beiz] ocHOBa uepena
~vault [vO:1t] ckieniHug yeperna
slime [slaim] n cious
slime mould cin3oBuk
snake [sneik] n3mis
social behaviour [ 'squSgl bi'heivjg] coliaibHa MOBEIIHKA
sociobiology ["squsigbai'0OlgGi] n comiobiosoris
soil [sOil] nrpyHT
solution [sqg'lu:Sgn] N po34yuH
solve [sO1v] V po34YuHSATH
solvent [ 'sOlvgnt] N pO3YUHHUK
somatic [squ'mxtik] adj comaTU4HMIHA
species [ 'spi:Si:z] nBuxg
sperm [spg:m] N cnepMa, CriepMaTo30i, crepmiit
spleen [spli:n] N cene3iHka
sponge [spAnG] nrybka
spore [spO:] ncoopa
sporophyte [ 'spO (:) rqu"fait] n cmnopodit
Squamate ['skweimeit] nayckarTi
stance [stxns], [sta:ns] Nno3a, HOJOKECHHS
upright [ 'Aprait] ~BepTHKaJIbHE MOJIOKCHHS
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starch [sta:C] n kpoxMaib
stem [stem] n ctebio
sternum ['stqg:ngm] (pl-na [-nqg]) rpyauHa
stigma [ 'stigmg] N BiUKO, HpUMOYKa (MAaTOYKH)
strain [strein] n wram
sturgeon [ 'stg:Ggn] nocerp
style [stail] n croBmuuk (60T.)
subcellular ["sAb'seljulqg] adj cyOKITITUHHUEA, BHYTPIIIHBOKII THHHHNA
subclass ["sAb'kla:s] nmigknac
succession [sgk'seSgn] N MOCIIAOBHICTb, CYKIIECisl, CIBO3MIHA
substance [ 'sAbstgns] N pedoBHHA, CyOCTaHIIIs
sucrose [ 'sju:krquz], [—-krgus] ncaxaposa
sugar [ 'Sugg] N oykop
swim bladder n mnaBanbHMI Mixyp
symbiont [ 'simbi"Ont] N cuMOIOHT
symbiosis ["simbi'qusis], ["simbai'qusis] ncumb6io3
symmetry ['simitri] ncumerpis
bilateral [bai'lxtqgrgl] ~ OinarepaibHa CUMETPIs
radial [ 'reidiqgl] ~ paaianbpHa CUMETPIs
synergid [si'ng:"Gid], ['sing:"Gid] n cuHepriga
tadpole [ 'txd"pgul] N mMyroJoBoK
tail [teil] nxBicT
tarsier [ 'ta:siqg] n goBrom’ st
taxon [ 'txksOn] n(pltaxa ['txksq]) TakcoH, KJIaC CHCTEMATHUKH
telophase [ 'telg"feiz] ['txksOn] nTenodasa
template [ 'templit] n3pas3ok, mabioH, Tpadaper
tendon [ 'tendgn] N CyXOXHUILIA
tetrad [ 'tetrxd] nTerpana
thighbone [ ' Tai"bgqum] n cTernosa KicTKa
thumb [TAm] n Benukwmii manenp; Cyk aepena
tissue ['tisju:], ['tiSu:] N TKaHMHA
connective [kg'nektiv] ~ crnojy4yHa TKaHHMHA
vascular [ 'vxskjulqg] ~ OpoBijJHA TKAaHMHA
toad [tgqud] npomyxa
tooth [tu:T] n(plteeth [ti:T])3yo
totipotent [tqu'tipgtgnt] adj TorunoTeHTHUMH
trait [treit] N ocoOaMBICTh, pHca
transmit [trxnz'mit], [trAn'smit] V nepeaaBaTH B T.4. MO CIAIKOBOCTI
triglyceride [trai'glisqg"raid] N Tpuriiuepua
trophic level n Tpogiunwmii piBeHb
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trunk [trANk] n croBOyp (00T.), TyIy0, TijI0 (3001.)
tuatara ["tu:qg'ta:rqg] nTyaTtapa, rarepis
tumour ['tju:mg] n nyxiuHa
benign [bi'nain] ~ noOposiKicHa MyXJIHuHA
malignant [mg'ligngnt] ~ 37M0sKiCHA MyXJHWHA
turgor [ 'tg:gg] n Typrop
turtle ["tg:t (g) 1] n4yepenaxa
twig [twig] N mariu, rizka
ultraviolet ["Altrq'vaiglit] adj yneTpadioneToBuii
unicellular ["ju:ni'seljulqg] adj ogHOKIITUHHUN
vaccine [ 'vxksi:n] N BakuuHAa
vacuole [ 'vxkju"qul] n Bakyoss
vascular [ 'vxskjulqg] adj cynuuuui
vascular system n mposigHa crctema (00T.), CyiMHHA crcTeMa (3001.)
vegetative [ 'veGitqgtiv] adj BereraTuBHHIA
ventricle [ 'ventrik (g) 1] N mayHOYOK (Ceplist, MO3KY)
vertebra [ 'vg:tibrg] n(pl -brae [-bri:]) xpedemb
vertebral column n xpe6et, xpeOTOBHIA CTOBIT
vertebrate [ 'vg:ti"breit], [-brit] n xpebeTHa TBapHHA
vesicle [ 'vesik (g) 1] N myxupenb
virion [ 'vairign] n BipioH
viroid [ 'vair0Oid] n Bipoin
virus ['vairgs] nBipyc
Xylem ['zallgm] n kcuiema, JepeBrUHA
yeast [ji:st] n apbkmxi
yolk [jJgqulk] N KOBTOK (siris)
zoology [zqu'0O1lgGi], [zu:—] N 300J0ris
zygote ['zaigqut], [‘zig-] n3urora
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REVISION AND ADDITIONAL PRACTICE 2
Additional Practice, Task IV (p.95)

Student B make the clues to the given answers for your partner to guess
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TAPESCRIPTS

Unit |
Lesson 1. BIOLOGY — THE SCIENCE OF LIFE
Ex. |

At some time around 18 billion years ago, a mighty explosion is thought to have
occurred; and all matter that was then present began to spread apart at a great rate. The
universe is still expanding today. The noise of the original explosion—the "big bang"—can
still be "heard" in the form of background radiation permeating all of space, a trace that
appears as "snow" on a television receiver that is tuned to a channel that is not receiving a
picture. The big bang sent gases hurtling in all directions—perhaps to expand until the end of
time, perhaps to collapse together from gravitational attraction and then repeat the process in a
never-ending cycle of bang and collapse. Some time after the bang, clouds of gases formed,;
later they collapsed upon themselves through gravitational attraction, forming the galaxies,
which are great clusters of hundreds of billions of stars. Among the billions of galaxies is our
own, the Milky Way.

Somewhat less than 5 billion years ago, toward the outer edge of the Milky Way, our
solar system (the sun, the earth, and our sister planets) took form. A widely held current view
is that most, if not all, planets were built up into clumps of solid matter by the gravitational
attraction and aggregation of cold dust particles. As earth grew slowly by this process, the
weight of the outer layers compressed the interior of the planet. The resulting pressures and
the energy from radioactive decay heated the interior until it melted. In this viscous liquid, the
settling of the heavier elements led to a fluid iron and nickel core with a radius of
approximately 3700 kilometers. Around the core lies a 3000-kilometer-thick mantle of dense
silicate materials. Over the mantle is a lighter crust, over 40 kilometers thick under the
continents but thinning to 5 km in places under the oceans. Since earth's beginning, its crust
has been in constant motion. Sea beds have been lifted up and folded into mountain ranges,
then gradually eroded down into plains, which have been flooded again by the ocean.

At the time of the formation of the crust, earth's atmosphere, consisting largely of
hydrogen, was lost because it could not be held by the gravitational field; that is, our planet
was once a sterile, rocky ball with neither atmosphere nor oceans. Heavier gases, such as
carbon dioxide and nitrogen from the mantle and crust, were held by earth's gravitational
field, and gradually formed a new atmosphere. Water vapor from the interior condensed into
seas. Lightning and other energy sources converted atmospheric gases into simple organic
molecules, and these dissolved in the seas.

Ex. Il

The oldest rocks we can find on earth (over 3.5 billion years old) bear traces of living
things. Eventually, the primitive oceans teemed with life; but the land, which was bathed in
deadly ultraviolet radiation coming from the sun, remained nearly as sterile as the moon.

Life was confined to depths below 5 meters (m) in the ocean, where it was protected
from ultraviolet radiation by the absorbing shield of water, or to muds and shaded areas. As
life continued, the atmosphere gradually changed: Photosynthesis by some of the creatures in
the oceans, along with nonbiological events in the upper atmosphere, contributed to the
production of oxygen gas. The oxygen, in turn, gradually contributed to an ozone layer in the
upper atmosphere; and the ozone blocked some of the most damaging wavelengths of
ultraviolet radiation. When this happened, life was able to spread to shallow coastal waters
and eventually to the dry land itself, without the deadly effects of radiation damage.

Life evolved and the land was colonized long before the continents reached their
present (and still-changing) positions. The positions of the continents in relation to one
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another and their movements apart have had an important influence on the geography of life
on earth. Throughout the history of the planet, there have been dramatic changes in global
climates. Great ice ages developed, tying up huge quantities of water in glaciers, thus
lowering sea levels and lowering the temperatures of both land and sea. During warmer
epochs, the ice completely disappeared, and mild climates prevailed even at high latitudes.
The last few million years of earth’s history have been ones of great climatic changes, and it
was during this period that Homo sapiens — the species that produced science — evolved.

Unit |
Lesson 2. LIFE
Ex. I, I1.

A

For many years a physiological definition of life was popular. Life was defined as any
system capable of performing a number of such functions as eating, metabolizing, excreting,
breathing, moving, growing, reproducing, and being responsive to external stimuli. But many
such properties are either present in machines that nobody is willing to call alive, or absent from
organisms that everybody is willing to call alive. An automobile, for example, can be said to eat,
metabolize, excrete, breathe, move, and be responsive to external stimuli. On the other hand,
some bacteria do not breathe at all but instead live out their days by altering the oxidation state
of sulfur.
B

The metabolic definition is still popular with many biologists. It describes a living
system as an object with a definite boundary, continually exchanging some of its materials with
its surroundings, but without altering its general properties, at least over some period of time.
But again there are exceptions. There are seeds and spores that remain, so far as is known,
perfectly dormant and totally without metabolic activity at low temperatures for hundreds,
perhaps thousands, of years but that can revive perfectly well upon being subjected to more
clement conditions.
C

A biochemical or molecular biological definition sees living organisms as systems that
contain reproducible hereditary information coded in nucleic acid molecules and that metabolize
by controlling the rate of chemical reactions using proteinaceous catalysts known as enzymes. In
many respects, this is more satisfying than the physiological or metabolic definitions of life.
There are, however, even here, the hints of counterexamples. There seems to be some evidence
that a virus-like agent called scrapie contains no nucleic acids at all, although it has been
hypothesized that the nucleic acids of the host animal may nevertheless be involved in the
reproduction of scrapie.
D

A genetic definition of life describes it as a system capable of evolution by natural
selection. This definition places great emphasis on the importance of replication. Indeed, in any
organism enormous biological effort is directed toward replication, although it confers no
obvious benefit on the replicating organism. Some organisms, many hybrids for example, do not
replicate at all. But their individual cells do. The genetic definition has the additional advantage
of being expressed purely in functional terms: it does not depend on any particular choice of
constituent molecules. The improbability of contemporary organisms is so great that these
organisms could not possibly have arisen by purely random processes and without historical
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continuity. Fundamental to the genetic definition of life then is the belief that a certain level of
complexity cannot be achieved without natural selection.

Unit |
Lesson 3. THE ORIGIN OF LIFE
Ex I. Life from Outer Space?

An idea that life did not originate on earth but rather emerged elsewhere in the solar
system and was then transported to our planet has recently gained popularity. This is not entirely
absurd; the most primitive bacteria and archaea have extreme environmental tolerances and some
possibly could survive travel through space.

In 1996 a team of National Aeronautics and Space Administration (NASA) scientists announced
tentative evidence of primitive life forms preserved in a 4.5-billion-year-old meteorite from
Mars.

If the evidence holds up, scientists will have to seriously entertain the possibility that life
on earth may have arisen first in Martian environments. Mars has much weaker gravity than the
earth, making it easier for rock to be blasted into space off Mars than off the earth. Furthermore,
because the earth has stronger gravity, it is more likely for the earth to capture a meteor than is
Mars. We may all be the descendants of Martians.

Of course, it is entirely possible, and perhaps probable, that life may have arisen
independently on the earth and Mars, especially if organic-rich comets were crashing into both
planets about four billion years ago. Resolution of this question will come from: (1) continued
chemical experiments on the molecular precursors of life; (2) planned exploration for Martian
fossils at the beginning of the 21st century; and (3) continued searching for a source of regular,
complicated radio signals from outer space. Discovery of an intelligent signal would confirm that
there is cognizant life elsewhere and that there are many planets on which life originated
independently.

Unit 2
Lesson 1. MACROMOLECULES
Ex I. Nucleotides

DNA molecules form from chains of building blocks called nucleotides. Each nucleotide
consists of a sugar molecule called deoxyribose that bonds to a phosphate molecule and to a
nitrogen-containing compound, known as a base. DNA uses four bases in its structure: adenine
(A), cytosine (C), guanine (G), and thymine (T). The order of the bases in a DNA molecule—the
genetic code—determines the amino acid sequence of a protein.

In the cells of most organisms, two long strands of DNA join in a single molecule that
resembles a spiralling ladder, commonly called a double helix. Alternating phosphate and sugar
molecules form each side of this ladder. Bases from one DNA strand join with bases from
another strand to form the rungs of the ladder, holding the double helix together.

The pairing of bases in the DNA double helix is highly specific—adenine always joins
with thymine, and guanine always links to cytosine. These base combinations, known as
complementary base pairing, play a fundamental role in DNA’s function by aiding in the
replication and storage of genetic information. Complementary base pairing also enables
scientists to predict the sequence of bases on one strand of a DNA molecule if they know the
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order on the corresponding, or complementary, DNA strand. Scientists use complementary base
pairing to help identify the genes on a particular chromosome and to develop methods used in
genetic engineering.

Genes line up in a row along the length of a DNA molecule. In humans a single gene can
vary in length from 100 to over 1,000,000 bases. Genes make up less than 2 percent of the length
of a DNA molecule. The rest of the DNA molecule is made up of long, highly repetitive
nucleotide sequences. Once dismissed as “junk” DNA, scientists now believe these nucleotide
sequences may play a role in the survival of cells. Identifying the function of these sequences is a
thriving field of genetics research.

Ex. Il. Cellulose

Cellulose is the chief constituent of the cell wall of all plant cells. In plants, cellulose is
normally combined with woody, fatty, or gummy substances. With some exceptions among
insects, true cellulose is not found in animal tissues. Microorganisms in the digestive tracts of
herbivorous animals break down the cellulose into products that can then be absorbed. Cellulose
is insoluble in all ordinary solvents and may be readily separated from the other constituents of
plants. Depending on its concentration, sulfuric acid acts on cellulose to produce glucose, soluble
starch, or amyloid; the last is a form of starch used for the coating of parchment paper. When
cellulose is treated with an alkali and then exposed to the fumes of carbon disulfide, the solution
yields films and threads. Rayon and cellophane are cellulose regenerated from such solutions.
Cellulose acetates are spun into fine filaments for the manufacture of some fabrics and are also
used for photographic safety film, as a substitute for glass, for the manufacture of safety glass,
and as a molding material. Cellulose ethers are used in paper sizings, adhesives, soaps, and
synthetic resins.

Unit 2
Lesson 2. CELL AS THE BASIC UNIT OF LIFE
Ex. I, I1. Origin of the Eukaryotes

In years past, biologists tried to grow chloroplasts or mitochondria in culture, outside the
cells that they normally inhabit. These organelles are about the size of bacteria; they contain
ribosomes and DNA, they divide within the cell—might they not be treated like little cells in their
own right? Although all such efforts at organelle culture failed, they nurtured thoughts about
another important question: How did the eukaryotic cell arise in the first place? Prokaryotic cells
are generally much simpler in structure, since they lack membrane-bounded organelles.
Prokaryotic fossils can be found in sediments well over 3 billion years old, whereas the earliest
known eukaryotic fossils date back to only 1.4 billion years ago. It is generally agreed that
eukaryotes evolved from prokaryotes. But how?

One of the suggestions is referred to as the endosymbiotic theory of the origin of eukaryotes.
Lynn Margulis of Boston University proposed the following idea. Picture a time, well over a billion
years ago, when only prokaryotes inhabited earth. Some of them got their food by absorbing it
directly from the environment, others were photosynthetic, and still others fed by eating their
prokaryotic neighbors. Suppose that an occasional small prokaryote was ingested by a larger one
but did not get digested, so that it sat trapped within the larger cell. Suppose further that the
smaller prokaryote survived there and that it divided at about the same rate as the larger one, so
that successive generations of the larger prokaryote continued to be inhabited (or infected) by the
offspring of the smaller one. We would call this endosymbiosis: "living within" another cell or
organism.
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Modern scientists have some reasons to hypothesize that those little prokaryotes "eaten” by
the larger prokaryotes could have become the first chloroplasts and mitochondria. On the other
hand it must be emphasized that mitochondria and chloroplasts are not enough to make a
prokaryote into a eukaryote. We must still account for the origin of the nuclear envelope, as well
as for other important structures including those responsible for nuclear division. Thus far, the
endosymbiotic theory is incomplete, although suggestions have been made for its extension to deal
with the origin of other eukaryotic organelles. Is the endosymbiotic theory true? We do not yet
know, and certainly it has not yet been proved. A number of compelling objections to the theory
have been raised, among them the fact that the DNA responsible for the synthesis of most of the
enzymes in chloroplasts and mitochondria resides in the nucleus. However the matter may
ultimately be resolved, the endosymbiotic theory is a good example of creative biological thinking;
and it gives us a useful perspective on the structures, functions, and origins of the mitochondria
and chloroplasts.

Unit 2
Lesson 3. CELL STRUCTURE
Ex. Il. Movement in Cells

Many unicellular organisms swim, glide, thrash, or crawl to search for food and escape
enemies. Swimming organisms often move by means of a flagellum, a long tail-like structure
made of protein. Many bacteria, for example, have one, two, or many flagella that rotate like
propellers to drive the organism along. Some single-celled eukaryotic organisms, such as
euglena, also have a flagellum, but it is longer and thicker than the prokaryotic flagellum. The
eukaryotic flagellum works by waving up and down like a whip. In higher animals, the sperm
cell uses a flagellum to swim toward the female egg for fertilization.

Movement in eukaryotes is also accomplished with cilia, short, hairlike proteins built by
centrioles, which are barrel-shaped structures located in the cytoplasm that assemble and break
down protein filaments. Typically, thousands of cilia extend through the plasma membrane and
cover the surface of the cell, giving it a dense, hairy appearance. By beating its cilia as if they
were oars, an organism such as the paramecium propels itself through its watery environment. In
cells that do not move, cilia are used for other purposes. In the respiratory tract of humans, for
example, millions of ciliated cells prevent inhaled dust, smog, and microorganisms from entering
the lungs by sweeping them up on a current of mucus into the throat, where they are swallowed.
Eukaryotic flagella and cilia are formed from basal bodies, small protein structures located just
inside the plasma membrane. Basal bodies also help to anchor flagella and cilia.

Still other eukaryotic cells, such as amoebas and white blood cells, move by amoeboid
motion, or crawling. They extrude their cytoplasm to form temporary pseudopodia, or false feet,
which actually are placed in front of the cell, rather like extended arms. They then drag the
trailing end of their cytoplasm up to the pseudopodia. A cell using amoeboid motion would lose
a race to a euglena or paramecium. But while it is slow, amoeboid motion is strong enough to
move cells against a current, enabling water-dwelling organisms to pursue and devour prey, for
example, or white blood cells roaming the blood stream to stalk and engulf a bacterium or virus.

Ex. 11

An animal cell typically contains several types of membrane-bound organs, or organelles.
The nucleus directs activities of the cell and carries genetic information from generation to
generation. The mitochondria generate energy for the cell. Proteins are manufactured by
ribosomes, which are bound to the rough endoplasmic reticulum or float free in the cytoplasm.
The Golgi apparatus modifies, packages, and distributes proteins while lysosomes store enzymes
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for digesting food. The entire cell is wrapped in a lipid membrane that selectively permits
materials to pass in and out of the cytoplasm.

Unit 2
Lesson 4. CELL DIVISION
Ex. Il

The cell nucleus contains a collection of interacting proteins that control cell division.
Sometimes called the cell cycle clock, this group of proteins interprets incoming messages at
several checkpoints in the cell division cycle. At these checkpoints, the clock evaluates the
health of the cell. If conditions are right, the clock activates certain mechanisms that trigger the
cell to enter the next stage of the cell cycle. If conditions are not right, certain tumor suppressor
genes produce proteins that prevent the cell from proceeding with cell division.

If the cell cycle clock detects DNA damage in a cell, a tumor suppressor gene called p53
prevents the cell from reproducing until the damage is repaired. If the cell is unable to repair the
DNA damage, p53 instructs the cell to undergo programmed cell death, or apoptosis, putting a
stop to runaway cell division before it starts. Programmed cell death is a normal part of cell life
and is tightly controlled by many genes, primarily p53.

A normal cell has a life span of about 40 cell divisions. This life span is controlled in part
by telomeres, protective segments at the ends of the cell’s DNA. Telomeres shorten with each
cell division until they can no longer protect the DNA. At this point cell division severely
damages the DNA, ultimately Killing the cell. This normal process ensures that older cells, which
may have accumulated mutations, no longer reproduce. Cancer cells escape this protective
mechanism by producing a protein called telomerase. Telomerase extends the length of
telomeres indefinitely, rendering the cells immortal and capable of never-ending cell division.

These cells can grow on top of each other, creating a mass of abnormal cells, called a
tumor. There are two general types of tumors. Benign tumors do not invade other tissues and are
limited to one site, making surgical removal possible and the odds for a full recovery excellent.
Some benign tumors are quite harmless and are not surgically removed unless they are unsightly
or uncomfortable. Other benign tumors are thought to be precursors to cancerous, or malignant,
tumors. Unlike benign tumors, cancers invade surrounding tissues and spread to other parts of
the body. This spreading is called metastasis, and it occurs in two stages: first, the extension of
the cancer cells into surrounding tissues and then their entry into either the bloodstream or the
lymphatic system.

The exact nature of cellular transformation into the cancerous state is not yet known.
Three possible causes of the transformation are accumulated mutations, the activation of one or
more normally “silent” genes, and induction by an oncogenic virus. It is also known that Cancer
can be caused by certain physical and chemical agents, called carcinogens.

Studies of cancer show that some people are more likely to develop the disease than
others. The incidence of cancer varies enormously among different regions. Differences also
occur within populations. Cancer rates vary between sexes, races, and socioeconomic groups.
Although people of all ages develop cancer, most types are more common in people over the age
of 50. Cancer usually develops gradually over many years, the result of a complex mix of
environmental, nutritional, behavioral, and hereditary factors. Scientists do not completely
understand the causes of cancer, but they know that certain lifestyle choices can dramatically
reduce the risk of developing most types of cancer. Not smoking, eating a healthy diet, and
exercising moderately for at least 30 minutes each day reduce cancer risk by more than 60
percent.
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Ex. 11

For reasons not well understood, cancer rates vary by gender, race, and geographic
region. For instance, more males have cancer than females, and African Americans are more
likely to develop cancer than persons of any other racial and ethnic group in North America.
Cancer rates also vary globally—residents of the United States, for example, are nearly three
times more likely to develop cancer than are residents of Egypt. The highest death rate from all
cancers in males is 272 per 100,000 men in Hungary while the lowest death rate of 80 men per
100,000 is found in Mauritius, an island off the coast of eastern Africa. For women the highest
cancer rate is 140 per 100,000 women in Denmark compared to only 63 per 100,000 women in
Azerbaijan. The figures for the United States are 156 per 100,000 men and 108 per 100,000
women. For particular cancers, the difference between countries may be as high as 40-fold.
Differences also occur within populations.

Scientists called epidemiologists study particular populations to identify why cancer rates
vary. One method they use is to compare behavior and characteristics such as the gender, age,
diet, or race of cancer patients to those of healthy people. Population studies provide useful
information about risk factors that increase the likelihood of developing cancer.

Unit 3
Lesson 1. THE PROTISTA
Ex. I, 1l. Malaria

Malaria is a serious, even deadly protozoan infection that has left its mark on human
history. Today, in many tropical parts of the world, it continues to threaten human health.
Worldwide, 150 million people a year suffer from malaria. In tropical Africa, more than a
million children die each year of the infection.

Symptoms and Course of Infection

Malaria starts with chills and violent trembling and then progresses to high fever and
delirium. The person sweats profusely, is completely exhausted, and has a dangerously enlarged
spleen. The disease strikes in a relentless cycle, with symptoms returning every 2 to 4 days.
Within weeks, the sufferer either dies of circulatory system collapse or overcomes the parasite. A
person whose immune system fights off the infection may feel well for months and then become
ill again. Repeated infections with the malaria parasite can lead to severe anemia, a decrease in
the concentration of red blood cells in the bloodstream. The malaria parasite consumes or renders
unusable the proteins and other vital components of the patient’s red cells.

A cycle of malaria begins when an infected female mosquito bites a human. The insect's
saliva contains an anticlotting agent, as well as sporozoites, which are small, haploid cells of
Plasmodium falciparum, vivax, malariae, ovale, and others. The sporozoites enter the human
host's liver cells, where they divide rapidly and form structures called merozoites. Some
merozoites reinfect liver cells, and others infect blood cells. For the next 2 to 3 days, the
merozoites enlarge and divide, finally bursting from the red blood cells and infecting other cells.
The rush of merozoites, burst red blood cells, and toxins cause severe chills and fever.

Ex. I11. Malaria. Eradication

People were able to treat malaria long before they understood the infective cycle. In the
sixteenth century, Peruvian natives gave Jesuit missionaries on their way to Europe their secret
malaria remedy — the bark of the cinchona tree. It was not until 1834, though, that French
chemist Pierre Joseph Pelletier extracted the active ingredient from cinchona bark: quinine,
which is still used in some forms, in addition to many other drugs developed to keep pace with
Plasmodium's evolving resistance to various drugs. In 1955, the World Health Organization
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announced an eradication campaign against malaria; by 1976, it admitted failure. Malaria had
actually spread through developing nations as people cleared land for farming.

Although we have moderately effective ways to prevent and treat malaria, stemming the
iliness is very challenging, for biological as well as sociological reasons. Not only does
Plasmodium continue to develop drug resistance, but governments of developing nations of
Africa and Southeast Asia cannot afford expensive surveillance and treatment programs.

Still, certain measures can lower the risk of contracting malaria:

o a drug called mefloquine can prevent malaria when administered weekly for 2 years and
can kill parasites within 48 hours;

o bednets soaked in insect repellent keep mosquitoes away;

o screens on windows and doors help keep out mosquitoes;

o wearing long pants and long sleeves, especially during the evening, helps prevent

mosquito bites.

Unit 3
Lesson 2. THE BACTERIA
Ex. I. The Best-Known Prokaryote: Escherichia Coli

Without a doubt the best understood of all living creatures is a humble bacterium living in our
intestinal tract: Escherichia coli — or, as it is commonly known, E. coli. This rod-shaped bacterium is
about 2 pm in length and 0.8 pm in diameter, giving it a volume of about 1 pm® and a weight of
approximately 10™%g (one-millionth of one-millionth of a gram). Thus it is about 100 times larger than the
smallest living cells, the mycoplasmas. Within its tiny body, E. coli contains from 1 to 4 identical
molecules of DNA and about 15,000-30,000 ribosomes. Immediately outside the plasma membrane is a
cell wall about 10 nm thick, and projecting from the cell are flagella and pili. The flagella gather into a
bundle and push the bacterium at a speed that if magnified to human dimensions would correspond to 30
miles per hour! Every second or so, the bundle of flagella separates and reforms, causing the cell to
change its direction. The E. coli cell consists of approximately 70 percent water, 15 percent protein, 1
percent DNA, 3 percent carbohydrate, 2 percent lipid, and 1 percent simple ions such as K* (potassium),
as well as small amounts of other substances. The genetic material of E. coli consists of approximately
1/500 as much DNA as is contained in a single cell of a human being. Nonetheless, as relatively simple as
it is, each prokaryotic cell of E. coli makes thousands of kinds of specific proteins.

Several features make this bacterium a very favorable subject for biological experimentation. As
noted, it is very small. Under the best conditions, it can divide once every 20 minutes, whereas most
animal cells require about 1 day to go through a division cycle. Because of this rapid division, immense
populations of E. coli can be grown very quickly. Its nutritional requirements are simple: just water, some
mineral ions, and an energy source such as glucose. Unlike some bacteria, most varieties of E. coli do not
present a great health hazard, so it can be grown without extensive precautions. Many differing genetic
strains with known characteristics are readily available. As a result of these and other advantages, E. coli
has been used in countless investigations of genetics, biochemistry, and other areas of biology.

Unit 3
Lesson 3. VIRUSES
Ex. 1, I11. Sick Bacteria?

Cholera can kill in mere days. Cramps, vomiting, fever, and watery diarrhea that can
deplete a human body of 10 to 15 liters of fluid rapidly progress to circulatory shock and
collapse. Because cholera is a food- or water-borne bacterial infectious disease, it isn't surprising
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that it has devastated towns and cities. Many cholera epidemics have swept Asia, the Middle
East, Europe, and Africa, and today the disease is epidemic in areas of Central and South
America and has appeared in Texas and Louisiana.

The bacterium Vibrio cholerae causes cholera. The infection spreads when fecal matter
from infected persons contaminates a water supply, or when people eat shellfish that came from
contaminated water. The bacteria use hairlike structures on their surfaces, called pili, to adhere to
the mucosal lining of the person's small intestine, where they secrete a toxin (poison). When the
toxin enters intestinal cells, it causes water and chloride ions to leak out and prevents sodium
ions from entering. The result — massive, life-threatening diarrhea.

Sometimes infection by V. cholerae has no effect on a person or produces only mild
symptoms. At other times, the infection is swiftly and painfully lethal. Why the difference? V.
cholerae that kill do so because they harbor a viral infection themselves.

Bacterial cells, like other cells, can become infected with viruses. Viruses that infect
bacteria are called bacteriophages, or phages for short. Researchers recently discovered that V.
cholerae that are pathogenic harbor a phage bearing a gene that enables them to manufacture a
toxin—and this toxin causes the symptoms of cholera in humans. The phage also passes along
genes to the bacteria that enable phage to spread to other bacteria.

Ex. IV

Cholera vaccines have never worked well, and the discovery that it isn't the bacterium
itself, but a genetic stowaway, that causes the illness explains why. In fact, researchers working
on developing a cholera vaccine discovered the phage because their work was not progressing
well.

A vaccine is a disabled form of a pathogen, or even just a piece of it that is sufficient to
stimulate a human immune response. The observation that various bits of V. cholerae did not
protect against the deadly diarrhea suggested that the bacterium was acquiring its virulence
elsewhere. Using an electron microscope, vaccine researchers identified a newly seen phage. It
grabs the bacterium's pili and inserts itself into the cell, along with its deadly gene.

The discovery of the pili route to infection explained previous research showing that the
same bacterial gene controls both cholera toxin production and pili structure. Experiments
further revealed that when this gene is mutated, the cell fails to grow pili—but also never
manufactures cholera toxin. Withot pili, the virus can't enter, and the bacterium never receives
instructions to produce the cholera toxin.

Identifying the agent directly responsible for cholera, and learning how it enters bacterial
cells, is expected to finally set vaccine developers on the right track. They can now focus on the
true cause of cholera—not bacterium, but a virus.

Unit 4
Lesson 1. VASCULAR PLANTS

Ex. I1. The ferns.

When | was a small child, my family had a large potted fern on each side of a fireplace. |
became quite attached to the plants, and believing I was removing a “disease”, I carefully
scraped off the little brownish patches that appeared from time to time on the lower surfaces
of the leaves. It wasn’t until I got to college I learned that instead of controlling a disease, I
had inadvertently been frustrating the sex life of my favourite plants.

If we could take a worldwide opinion poll about ornamental plants, ferns undoubtedly
would rank high in popularity. In fact, in some parts of the world, it is difficult to find a
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household without at least one fern either inside or out in the garden. Their leaves are so
infinitely varied in form and aesthetically pleasing that Thoreau, an American philosopher
and naturalist, was once moved to state, “God made ferns to show what He could do with
leaves.”

Ex. I11. Structure and form

The approximately 11,000 known species of fern vary in size from tiny floating forms
less than one centimeter in diameter to giant tropical tree ferns up to 25 meters tall. Fern
leaves are megaphyls (leaves associated with leaf gaps and having branching veins) that are
commonly referred to as fronds. They are typically divided into smaller segments feathery in
appearance, but some are undivided, pleated, or tongue-like, and others resemble a four-leaf
clover or grow in such a way as to form “nests”. In the tropics, the “nest” ferns often
accumulate enough humus to provide food and shelter for huge earthworms that are up to 0,6
meters long. Since ferns require external water for sexual reproduction, they are most
abundant in wetter tropical and temperate habitats, but a few are adapted to drier areas.

Ex. V. Ecological review

The ferns and their relatives were the first land plants with significant internal tissues for
conducting water and roots absorbing water and nutrients, morphological innovations that
increased the environments in which these ancient plants could live. In the ancient geological
period known as the Carboniferous, giant horse tails and club mosses grew in great
abundance in swampy areas. The biomass produced by these plants accumulated in huge
deposits. The lack of oxygen inhibited bacteria-mediated decay of the plant biomass, which
was eventually transformed into coal. These coal deposits represent large quantities of carbon
dioxide removed from the ancient atmosphere by ferns and their relatives. The reintroduction
of this carbon dioxide into the atmosphere in modern times, as we burn coal, may produce
rapid climate change.

Unit 4
Lesson 2. DEVELOPMENT OF GAMETORHYTES IN ANGIOSPERMS
Ex, I, 1l. Fruit

After fertilization, the ovary of a flowering plant (together with its seeds) develops into a

fruit. Because a fruit arises only from floral parts, it can occur only on a flowering plant, that
is, on an angiosperm. A fruit may consist only of the mature ovary and its seeds, or it may
include other parts of the flower or structures closely related to it.
Fruits play a major role for reproduction because they are often adapted to dispersal of the
seeds over substantial distances. A number of trees, including ash, elm, maple, and tree of
heaven, produce a dry, winged fruit called a samara. A samara spins like a helicopter blade
and while whirling downward, holds the fruit aloft long enough to for it to be blown some
distance from the parent tree. The dandelion fruit is another that is marvelously adapted for
dispersal by wind. Water is the agency through which some fruits are dispersed. Coconuts
have been spread in this way from island to island in the Pacific. Still other fruits travel by
hitching rides with animals — either inside them or outside them. The latter is exemplified by
burdocks, which have hooks capable of adhering to animal fur, and by other prickled, barbed,
hairy, or sticky fruits. Fleshy fruits, such as all the familiar berries, tend to be eaten by
mammals or birds; and their seed travel safely through the digestive tract or are regurgitated,
in either case being deposited elsewhere.
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Ex. I1.

What do we plant when we plant the tree?
We plant the ship, which will cross the sea.
We plant the mast to carry the sails;

We plant the planks to withstand the gales —
The keel, the keelson, the beam, the knee;
We plant the ship when we plant the tree.

What do we plant when we plant the tree?
We plant the houses for you and me.

We plant the rafters, the shingles, the floors,
We plant the studding, the lath, the doors,
The beams, the siding, all parts that be;

We plant the house when we plant the tree.

What do we plant when we plant the tree?
A thousand things that we daily see;
We plant the spire that out-towers the crag,
We plant the staff for our country’s flag,
We plant the shade from the hot sun free;
We plant all these when we plant the tree.
(Henry Abbey)

Unit 4
Lesson 3. ANIMALS

Ex. II, I11. New Life-Form Discovered

Scientists in Denmark have discovered a new life-form that dwells on the lips of lobsters.
The jug-shaped creature is so unlike any other known animal, it merits an entire new
classification, or phylum, the discoverers reported in the journal Nature.

At one end, the multicelled creature has an adhesive disk that attaches it to the mouth
parts of the host lobster. At the opposite end, the microscopic animal has a ring-shaped mouth
lined with tiny hairs, or cilia, that draw water and nutrients into a funnel that leads to its gut.

The species name for the lone member of the new phylum is Symbion pandora. Symbion
refers to the creature's symbiotic relationship with its lobster host while pandora refers to the part
of the organism's life cycle that reminded its discoverers of the mythical Pandora's box.

What researchers know so far of the creature's life cycle is that it involves several stages,
including an asexual stage and a sexual stage. While adhered to the lobster's lips, for example,
the feeding S. pandora reproduces asexually. A larva, called a Pandora larva, develops inside the
adult by a process of asexual budding, which makes it a genetic clone of its parent. Then, as the
adults do periodically, the parent molts, shedding its upper half, including the nervous system
and a disintegrated mouth and gut. Along with the body parts, the larva escapes—ijust like the
objects that flew out of Pandora's box. The larva then settles nearby on the lobster's lips, and
begins feeding.

Meanwhile, the adult's lost organs are replaced by new ones that began forming inside it
long before they were needed. While regeneration of lost organs is typical of many known
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species, it is highly unusual for the replacement organs to begin developing before the older ones
are lost, according to the Danish scientists.

The sexual stage of reproduction appears to be triggered when the host lobster is about to
shed its entire skin, mouthparts and all. During this stage, some of the mature, feeding symbionts
that have adhered to the lobster's lips begin growing within their bodies what is called a dwarf
male. This male emerges with nothing to it but a brain and reproductive organs, and lives only to
breed. The tiny male seeks another feeding symbiont that carries within it a developing female.
The dwarf latches onto the other feeding symbiont and deposits its sperm to fertilize the eggs of
the female within. This produces a free-swimming individual that can seek new lobster mouths
to colonize. Once attached to the new crustacean, the fledgling develops into the feeding stage
and the bizarre life cycle is repeated.

Unit 4
Lesson 4. PHYLUM CHORDATA
Ex, I, 111, IV. Animal Rights

Some people believe that animals have rights just as human beings do. Advocates of
animal rights have different views and approaches to the issue. While some animal rights
activists, such as Australian philosopher Peter Singer, advocate total animal liberation, many
animal welfare organizations take a more moderate approach, working for practical improvement
of the relationship between animals and humans. Organizations in the United States concerned
with the protection of animals include the American Society for the Prevention of Cruelty to
Animals (ASPCA), the Humane Society of the United States (HSUS), and People for the Ethical
Treatment of Animals (PETA).

Scientific researchers use animals in biomedical and veterinary research aimed at
improving human health and the welfare of other animals. Successful medical treatments,
including antibiotics and vaccines, have been developed through animal experimentation. Many
scientists argue that animal experimentation remains a crucial tool for the investigation and
treatment of serious diseases such as cancer, acquired immunodeficiency syndrome (AIDS), and
heart disease. However, animal rights activists have protested against various forms of animal
experimentation, noting that procedures such as vivisection ignore the capacity of animals to feel
pain. They also object to toxicity testing performed on animals to help determine whether
cosmetics and other products are safe for human use. Laws exist in many countries to regulate
the use and treatment of laboratory animals in scientific industries and in education.

The use of animals in sports has resulted in many cases of animal injury and death. Laws
on badger baiting, dog fighting, and deer and stag hunting vary from country to country.
Bullfighting has been banned in certain countries, but in Spain it remains a traditional spectator
event. Animal rights advocates have expressed concern over the conditions in many zoos and
circuses where animals are kept, claiming that animals in these facilities are forced to live in
unnatural habitats and climates, with unsuitable housing and inadequate space. Other critics
argue that such conditions promote abnormal animal behavior such as pacing. Zoos maintain,
however, that their institutions provide educational, zoological, and conservational benefits.
Many cases of cruelty and neglect of animals kept as pets have also been reported.

Animal rights advocates have long campaigned against the use and treatment of animals
in the fur industry. Fox and mink are bred in group captivity on fur farms, mostly in the countries
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of Scandinavia. Animal rights advocates argue that this practice may cause stress to the animals
as these species are solitary by nature. Treatment of animals on fur farms is generally subject to
legislation, and the use of furs from endangered species is banned in many countries.

Concern by society over the treatment of animals has surrounded various other practices,
including whaling, seal fishing, the ivory trade, the use of rhinoceros horns in Chinese
medications, the use of animals in contemporary art, and the catching of dolphins in tuna-fishing
nets. Different countries have passed various laws on these issues, and international discussions
have taken place on the ethics and legal issues involved. The ethics of killing animals considered
pests—for example, sewer rats, house mice, and garden slugs—are less commonly questioned.

Unit 5
Lesson 1. ANTHROPOGENESIS
Ex. I, 111, V. Neanderthals Were Not Close Relations, DNA Testing Finds

In a milestone achievement for the study of ancient genetic material, German and
American scientists extracted enough hereditary information from Neanderthal bone to allow a
comparison to the modern human genetic code.

The scientists' results, reported in the journal Cell, suggested that Neanderthals are rather
distant relations of modern humans and probably diverged from the lineage leading to modern
humans about 550,000 to 690,000 years ago.

Neanderthals were larger and more muscular than modern humans and are believed to
have lived in Europe and western Asia from 300,000 years ago to as recently as 30,000 years
ago. Archaic human beings (Homo sapiens) and modern human beings (Homo sapiens sapiens),
who emerged at least 90,000 years ago, are believed to have coexisted with Neanderthals in
Europe. Whether and to what extent these two lineages intermingled has been a subject of
debate.

The new genetic evidence supported the idea that Neanderthals became extinct without
interbreeding with modern humans. Researchers at the University of Munich in Germany and at
Pennsylvania State University in State College were able to extract deoxyribonucleic acid from a
Neanderthal arm bone. This was the first time that DNA was successfully retrieved from a
Neanderthal fossil.

The bone sample was from the first Neanderthal specimen ever found, which was
uncovered in 1856 in the Neander Valley near Dusseldorf, Germany. Based on bone structure,
this Neanderthal fossil is believed to be between 30,000 and 100,000 years old.

The German and American scientists pulverized a small amount of the rare and valuable
bone and were able to extract several small fragments of mitochondrial DNA. Because
mitochondrial DNA has a high mutation rate, it is very useful for comparing genetic similarities
and differences over generations. However, experts cautioned that because this DNA is inherited
only from the mother, it is possible that matings between Neanderthal men and human women
occurred. Such interbreedings would be undetectable in an examination of mitochondrial DNA.

By overlapping the small fragments of Neanderthal DNA and using a technique known
as polymerase chain reaction to make many copies of the molecules, the scientists were able to
identify a sequence of 378 base pairs in a specific region of the Neanderthal DNA. This area,
called hypervariable region 1, is known to show changes over many generations. In general, the
greater the dissimilarity in this region between two species, the more remote the relation is
thought to be.
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The researchers compared the Neanderthal DNA sequence to sequences in the same
region of DNA for 994 modern human lineages, which included Australians, Pacific Islanders,
Africans, Asians, Native Americans, and Europeans. The Neanderthal DNA sequence differed
from all the modern human DNA by either 27 or 28 base pairs. In comparison, modern human
sequences in this region of DNA differ from each other on average by 8 base pairs. As a result,
the researchers concluded that Neanderthals and modern humans are distant relations.
Extrapolating from their findings, the study authors estimated that Neanderthals split from early
modern humans 550,000 to 690,000 years ago. The work indicates that although human beings
and Neanderthals coexisted for many thousands of years, they probably did not interbreed and
Neanderthals are not in our direct line of descent.

Uniths
Lesson 2. EVOLUTION
Ex. I1, I11. Charles Darwin

Charles Robert Darwin, a British scientist who laid the foundation of modern evolutionary
theory, was born in Shrewsbury, Shropshire, England, on February 12, 1809. He was the fifth
child of a wealthy and sophisticated English family. After graduating from the elite school at
Shrewsbury in 1825, young Darwin went to the University of Edinburgh to study medicine. In
1827 he dropped out of medical school and entered the University of Cambridge, in preparation
for becoming a clergyman of the Church of England. There he met two stellar figures: Adam
Sedgwick, a geologist, and John Stevens Henslow, a naturalist. Henslow not only helped build
Darwin’s self-confidence but also taught his student to be a meticulous and painstaking observer
of natural phenomena and collector of specimens. After graduating from Cambridge in 1831, the
22-year-old Darwin was taken aboard the English survey ship Beagle, largely on Henslow’s
recommendation, as an unpaid naturalist on a scientific expedition around the world.

Darwin’s job as naturalist aboard the Beagle gave him the opportunity to observe the
various geological formations found on different continents and islands along the way, as well as
a huge variety of fossils and living organisms. In his geological observations, Darwin was most
impressed with the effect that natural forces had on shaping the earth’s surface.

At the time, most geologists adhered to the so-called catastrophist theory that the earth had
experienced a succession of creations of animal and plant life, and that each creation had been
destroyed by a sudden catastrophe. In the view of the catastrophists, species were individually
created and unchangeable for all time. Aboard the Beagle, Darwin realized that some of his own
observations of fossils and living plants and animals cast doubt on the view that species were
specially created. He noted, for example, that certain fossils of supposedly extinct species closely
resembled living species in the same geographical area. In the Galapagos Islands, off the coast of
Ecuador, he also observed that each island supported its own form of tortoise, mockingbird, and
finch; the various forms were closely related but differed in structure and eating habits from
island to island. Both observations raised the question, for Darwin, of possible links between
distinct but similar species.

After returning to England in 1836, Darwin began recording his ideas about changeability
of species in his Notebooks on the Transmutation of Species. By 1838 he had arrived at a sketch
of a theory of evolution through natural selection and continued working on the theory for the
next two decades. Darwin’s theory was first announced in 1858 in a paper presented at the same
time as one by Alfred Russel Wallace, a young naturalist who had come independently to the
theory of natural selection. Darwin’s complete theory was published in 1859, in On the Origin of
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Species. Often referred to as the “book that shook the world,” the Origin sold out on the first day
of publication and subsequently went through six editions.

Darwin’s theory of evolution by natural selection is essentially that, because of the food-
supply problem, the young born to any species intensely compete for survival. Those young that
survive to produce the next generation tend to embody favourable natural variations — the
process of natural selection — and these variations are passed on by heredity. Therefore, each
generation will improve adaptively over the preceding generations, and this gradual and
continuous process is the source of the evolution of species. Natural selection is only part of
Darwin’s vast conceptual scheme; he also introduced the concept that all related organisms are
descended from common ancestors. Moreover, he provided additional support for the older
concept that the earth itself is not static but evolving.

The reaction to the Origin was immediate. Some biologists argued that Darwin could not
prove his hypothesis. Others criticized Darwin’s concept of variation, arguing that he could
explain neither the origin of variations nor how they were passed to succeeding generations. This
particular scientific objection was not answered until the birth of modern genetics in the early
20th century. The most publicized attacks on Darwin’s ideas, however, came not from scientists
but from religious opponents because he denied the special creation of humankind and seemed to
place humanity on a plane with the animals; both of these ideas were serious contradictions to
orthodox theological opinion.

Despite all criticism, the importance of Darwin’s work was well recognized by his
contemporaries; Darwin was elected to the Royal Society (1839) and the French Academy of
Sciences (1878). He was also honoured by burial in Westminster Abbey after he died in Downe,
Kent, on April 19, 1882.

Unit s
Lesson 3. GENETICS
Ex. 1, I11. Genetic Disorders in Humans

Thousands of inherited diseases caused by altered genes and chromosomal abnormalities
affect humans. These disorders cause problems such as physical deformities, metabolic
dysfunction, and developmental problems. Medical surveys indicate that roughly 1 percent of
newborns in the United States have a single-gene defect. As many as 1 baby in 200 is born with
a chromosomal abnormality serious enough to produce physical defects or mental retardation.

It 1s misleading to say that a person “inherits the gene” for a disease, since humans are
born with the same number and types of genes. We inherit allele forms of specific genes, and
these alleles may be defective. Most of the known inherited genetic disorders are caused by the
mutation of a single gene, resulting in alleles that produce disease. These defects often produce
disturbances in the body’s biochemical processes, such as inhibiting the action of an important
enzyme or stimulating the overproduction of a harmful substance. Frequently the consequences
of such problems can cause severe disability or be fatal.

Many single-gene disorders follow Mendelian patterns of inheritance. A mother and
father each pass an allele for a specific gene on to a child. If one of the alleles is defective and
causes disease, the child will develop the disease according to a dominant-recessive pattern of
inheritance. For example, cystic fibrosis (CF), a metabolic disorder that causes a progressive loss
of lung function, is caused by a mutation in the recessive allele of a gene responsible for
regulating salt content in the lungs. The recessive allele is unable to direct the production of a
key protein, resulting in a salt imbalance that causes thick, suffocating mucus to build up in the
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lungs. If a baby inherits the defective allele from just one parent, no disease results. But the
infant who inherits the defective allele from both parents will be born with the disease.

In other cases, a single dominant allele causes genetic disease. Huntington’s disease, a
condition characterized by involuntary movements, dementia, and eventually death, is caused by
the inheritance of a pair of alleles in which a defective allele dominates the normal allele for the
gene. An affected parent has a 50 percent chance of passing the defective allele to a child. A
child who inherits the dominant defective allele from just one parent will develop the disease.

Other inherited genetic diseases are caused by defects in the genes found on the X
chromosome. Hemophilia, the inability of the blood to clot and heal a wound, is caused by a
defect in an allele located on the X chromosome that helps produce proteins involved in the
clotting process. Women who inherit this defective allele usually have the normal allele on their
second X chromosome, which produces enough of these clotting proteins for the body to remain
healthy. Women who inherit this faulty allele have a 50 percent chance of passing the defective
allele on to their children. Males who inherit this defective allele do not have a normal version of
the allele on their Y chromosome and so cannot produce clotting proteins to heal wounds.
Hemophiliacs are almost always males who have inherited an X chromosome with the faulty
allele from their mother.

Other genetic disorders arise due to the inheritance of an abnormal number of
chromosomes or a defective chromosome structure. These chromosomal abnormalities have a
devastating impact: Many fetuses with such defects, particularly those with missing
chromosomes, will die prenatally, resulting in miscarriage. In other cases, newborns with
chromosomal abnormalities suffer from physical problems or varying degrees of mental
retardation. Down syndrome occurs when an individual’s cells carry an extra copy of
chromosome 21. People born with this condition have characteristic facial features, short stature,
severe developmental disabilities, and a shortened life expectancy.

Unit 5
Lesson 4. ECOLOGY
Ex. I1. I11. Ecosystem Development

The orderly replacement of one ecosystem by another is a process known as ecosystem
development, or ecological succession. Succession occurs when a sterile area, such as barren
rock or a lava flow, is first colonized by living things or when an existing ecosystem is disrupted,
as when a forest is destroyed by a fire. The succession of ecosystems generally occurs in two
phases. The early, or growth, phase is characterized by ecosystems that have few species and
short food chains. These ecosystems are relatively unstable but highly productive, in the sense
that they build up organic matter faster than they break it down. The ecosystems of the later, or
mature, phase are more complex, more diversified, and more stable. The final, or climax,
ecosystem is characterized by a great diversity of species, complex food webs, and high stability.

The major energy flow has shifted from production to maintenance.

Human interference in the development of ecosystems is widespread. Farming, for example, is
the deliberate maintenance of an immature ecosystem — one that is highly productive but
relatively unstable. Sound management of ecosystems for optimal food production should seek a
compromise between the characteristics of young and mature ecosystems, and should consider
factors that affect the interaction of natural cycles. Short-term production can be maximized by
adding energy to the ecosystem in the form of cultivation and fertilization. Such efforts,
however, can hinder efficient energy use in the long run by producing an imbalance of nutrients,
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an increase in pollutants, or a heightened susceptibility to plant diseases as a consequence of
intensive inbreeding of crops.

Although an awareness of the interdependence between human society and its
environment was already prominent in ancient philosophy and religion, the formulation of the
basic principles of systems ecology as a scientific discipline began in the late 19th century.
During the second half of the 20th century, the study of ecosystems has become increasingly
sophisticated and is now instrumental in the assessment and control of the effects of agricultural
development and industrialization on the environment. On farms, for instance, it has shown that
optimal long-term production of pasturage requires a moderate grazing schedule in order to
ensure a steady renewal of the moisture and nutrient content of the soil and has emphasized the
need for multiple-use strategies in the cultivation of arable lands. Systems ecology has been
concerned with the consequences of accumulated insecticides and has provided a way of
monitoring the climatic effects of atmospheric dust and carbon dioxide released by the burning
of fossil fuels (e.g., coal, oil, and natural gas). It has helped to determine regional population
capacities and has furthered the development of recycling techniques that may become essential
in humanity's future interaction with the environment.
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