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3ATrAllbHI BIBOMOCTI

[HTerpauia YkpaiHu y BonoHCcbknin npouec 3 MeTow YHiBepcanisauil
NiAroTOBKN BUCOKOKBanipikoBaHMX creuianicTiB y BULLIA LWKOMi BUMarae
NiABULWEHHS PIBHS BOSIOAIHHS IHO3EMHOK MOBOHO.

BioTexHosnoria HanexuTe A0 NPOBIAHMX Ta HaWbINbLL NEePCNEKTUBHMNX
Hayk XXI| cTopidysi, OCKiNbKM BOHa BIgMOBIgaEe peanbHUM noTpebam
NPOMMNCNOBOCTI Ta puHKY. OBOSOAiIHHA IHO3EMHOIO MOBOK Ha MaTtepiani
DioTexHosnoril Ha MonoAwnx Kypcax siBnsie cobot 3acobomMm CUHTe3y
MDKpPIBHEBOrO HaB4YaHHA 3i cneuianbHOCTI, [J03BOSSIE CBOEYaCHO
O3HANOMMUTUCA 3 HOBMMU TEXHOSOTNSAAMW Ta BIOKPUTTAMWU B Hayui i TEXHULUI,
CrpUsi€  BCTAHOBJIEHHIO  KOHTaKTiB 3  3apybikHumu  cipmamm  Ta
nignpuemcTeamu.

MocibHMK po3paxoBaHUn Ha acnipaHTiB Ta CTYAEHTIB AeHHOI hopmu
HaBYaHHSA TEXHOSOrYHUX PaKynbTeTIB BULLMX y4OOBUX 3aknagiB xap4oBoi
npomucnoBocTi. [locibHMK cnpsiMOBaHM Ha PO3BUTOK YCiX BuUAIB
MOBJIEHHEBOT AiSNbHOCTI: HABUYOK CMIifIKyBaHHA, CaMOCTIMHOIO YATAHHA Ta
nepeknagy opwuriHanbHOI fiTepatypu 3a Hanpamom “bioTexHonoriga” 3
METOK OTpUMaHHA iHdopmauii 3 iHO3eMHUX mkepen. lNocibHuMK mae 3a
METy BMBECTU CTYAEHTIB Ha piBeHb B2 3rigHO 3aranbHoeBpOnencbKnx
PekomeHgauin 3 mMoBHOI ocBiTM Ta [lporpamu 3 aHrnincbkol MoBWM OnNs
npodecinHoro cninikyBaHHA bputaHcekoi Pagu Big 2005 p.

[Ons OOCArHeHHs1 uiei MeTM NOCIOHMK MICTUTb OpUriHanNbHUN
TEKCTOBUM MaTtepiar, Bnpasu ONS PO3BUTKY HAaBUYOK OBOSOLIHHA CUCTEMOLO
Ta CTPYKTYPOK aHrnincbkol MOBM MeTo4aMW JHIMBICTUYHUX onepaum.
pamaTuyHuM MmaTepian nogaHun B MoAensx, Tabnuusx.

MocibHMK cknagaetbcs 3 16 ypokiB, Tabnuub, MantoHkiB. [MOCIOHUK
nepenbayae ycHe Ta MMCbMOBE OMpaUlOBaHHA MaTepiany Ha NpakTUYHUX
3aHATTAX Ta AOMallHi 3aBAaHHsA. [MocibHuMK pospaxoBaHuMM Ha 1 pik
HaBYaHHS.

ABTOpPM BUCNOBMOKOTb NOASAKY Kadoeapi OGioTexHonoril dakynbTeTy

Luykpmuctux pevyosmH HYXT 3a uiHHIi nopagu Ta maTtepianu.



LESSON 1

Verb Tenses. Active Voice.

Present, Past Participle

Part |

1. Read and memorize the following words and

combinations.

improve

treatment, processing

waste disposal
transfer
advance, advent
harmless
insert

nucleus
compartment
prevent
blueprints
selective permeability
similarity
distinguish
embedded
subcellular
interlinked

rigid

swell

burst

store

multiply
precursor

response

noninwysaTtu

obpobka, nikyBaHHS
BUMKOPUCTaHHA Bigxoais
nepeHocuUTn

nporpec

HewWwKianMBeumn

BBOAUTU

Aapo

BigAiNneHHs

3anobiraTtu

iHbopMauid
BNBipKOBa NPOHUKHEHICTb
CXOXICTb

BiOPI3HATY

B6yaoBaHunn
NigKNiTUHHUIA
B32aEMO3B'A3aHUN
MiLHUI

HabpsikaTu

TYT NYCHYTU

3bepiraT, HaKoNMYyBaTK
PO3MHOXYyBaTUCSH
nonepeaHunk

peakuid

word



2. Learn the plural of the Latin nouns.
algae, analysis — analyses, bacilla — bacilli, bacterium — bacteria,
formula — formulae, fungus — fungi, genus — genera, nucleus — nuclei,

phenomenon — phenomena, protozoa, spirilla, species — specii, virus — viri.

3. Find the international words in the text and give their Ukrainian

analogues.

4. Form the nouns with the suffixes: -tion,-sion, -ism, -ose, -sis,
-ing, -stry.

contribute, biochemical, photosynthetic, metabolic, process, reduce,
destroy, contract, inform, contribute, synthetic, catabolic, anabolic, ferment,

organ, product, analyze, possess, solve, fundamental.

5. Form the words with the prefixes: semi-, in-, inter-, intra-,
extra-, con-, com-, trans-, pro-.
permeable, organic, synthetic, cellular, action, ability, inscription, link,

molecular, amination.

6. Read, translate, retell the text and express your opinion on the

achievements of biotechnology.
Biotechnology

Biotechnology was created on the crosslinks of botany, molecular
chemistry and genetic engineering. It is known to be the science devoted to
developing and improving those industrial and agricultural processes that
make use of biological systems. Its task is obtaining microorganisms and
products of their life activity with the given properties by microbial synhesis.
The techniques used involve the selective breeding of plants, animals,
and microorganisms, and the transfer of specific genes from one species

to another. Although the field of biotechnology includes areas as diverse



as food processing, waste disposal, and mining, some of its most
significant contributions have been in food production and in medicine.
Many processes associated with biotechnology center around the use of
recombinant DNA.

Food production involves not only the quantity of food produced
but also the need for united form quality. In the case of plants, It was
discovered that one variety of potatoes grown in the Andes Mountains
produces the chemical compound leptine that repels the Colorado potato
beetle. When cells from this variety are grown in tissue culture along with
cells from commercial potato plants, the cells from the two types of plants
fuse and recreate in plants.

In the case of animals, where each female can produce only a
limited number of offspring, not only is the quantity produced important
but also the uniform quality of the product (milk,meat, wool, and so
forth). A technique was devised whereby such union formity can be
achieved. The cells of an embryo are derived from a fertilized egg by
mitotic cell k.D. division. This type of cell division produces genetically
identical cells. If one takes each cell of an early embryo (usually the 16-
to 32-cell stage) and injects it into a separate egg-forming cell (oocyte)
from which the nucleus has previously been removed, in effect one will
have produced the equivalent of multiple "genetically identical" fertilized
eggs. Implantation of these embryos into foster mothers will then
produce "genetically identical" sheep, cattle, pigs, goats, for example.

A tremendous advance in medical treatment was achieved with the
development of the technique for inserting and deleting specific genes in
various organisms. Scientists at one biotechnology company were able to
take certain human genes and insert them into the bacterium Escherichia
coli. In the bacterium the human genes produce the same chemical
compounds as they would in the human body. Although each bacterium

produces only a small amount of a particular compound, by culturing



billions of bacteria an unlimited quantity of the compounds can be
extracted from their cells. In this fashion, human insulin was produced for
the control of blood-sugar levels in diabetics. Human growth hormone was
produced in the same war to be used by children sufferring from retarded
physical development. And in time, tissue plasminogen activator (TPA), a
naturally occurring enzyme that dissolves blood clots, became available
for patients who had suffered heart attacks. Immunization against
infectious diseases has been practiced for a long time. However, the need
to use the entire disease-causing organism as the vaccine limited its use
in many cases.

With the advent of genetic engineering, research has concentrated on
identifying those surface proteins (immunogenic proteins) that stimulate
the immune reaction. This is followed by taking the genes that produce
the immunogenic proteins and transfering them into a harmless bacterium
or virus, which can then serve as the vaccinating agent. Using this
technique, three different genes — one from hepatitis B virus, one from
herpes simplex virus, and one from influenza virus — were inserted into a
harmless cowpox (vaccinia) virus. A similar effort has been mounted to
produce a vaccine against the human immunodeficiency virus (HIV), which

causes AIDS (acquired immune deficiency syndrome).

7. Finish the sentences to describe the text content.

1. The subject-matter of the text is 2. The author says that (dwells
upon) 3. He points out that 4. The author emphasises that :
5. The author goes on saying that 6. The author also discusses

(mentions, throws light upon, considers the problem of, raises the question
of, accounts on, writes, speaks, tells about) 7. The author concludes

with the statement that

8. Answer the following questions.

1. What is the object of biotechnology? 2. Is biothechnology using



chemical or physical methods? 3. What areas does biotechnology include?
4. Do biotechnological processes center around the use of recombinant
DNA? 5. Are biotechnological methods used in food production? 6. How is

uniform quantiy in plants achieved? 8. Genetic engineering made a great
contribution into medicine, didn’t it? 9.What has research concentrated on

with the advent of genetic engineering?
9. Ask your own questions of different kinds on the text.
10. Write the plan of the text, entitling the paragraphs.

11. Find in the text the following word combinations and translate
them into Ukrainian.

basic structural units, currently existing organisms, vast biochemical
diversity, carry out, mechanical injury, bacterial shapes, composed of, lacks
a nucleus, performs several vital functions, referred to as, prevented from
leaking out, stores the cell's information, found within the nucleus,
component of ribosomes, improving agricultural prosesses, involve the
selective breeding, transfer of genes, food processing, wastes disposal,
significant contribution, tissue culture, number of offsprings, insect pest,
tissue-resistant strain, food supply, in this fashion, with the advent of,
medical treatment, insert / delete gene, foster mother, dissolve blood clots,

become available, disease-causing organism.

12. Find in the text the English equivalents of the following
Ukrainian word combinations.

ICHYIOYI OpraHi3amMu, pisHOMaHITHICTb BUAIB, O)XXepeno XI, BUKOHYBaTH
Pi3HI PYKHUIT, BIOAIN KMNITUHKW, NIATPUMYBaTU hopMy, NOXOAUTH Bia,
BNAMBaTW Ha, 3anobiratn YoMyCb, NepeHoCUTU iHbopmaLito, A0OATKOBI
MOSEeKynn, NPMBHOCUTI nepeBarn, 3depiratn iHbopmauito, NpucBsYeHa

PO3BUTKY, NOSiNWYyBaTM NPOMUCNOBUIA NpoLlec, obpobka ixi (2), nepeHoc



reHiBs, 3Ha4HUN BHECOK, TKAHEBA KyrbTypa, BUKOPUCTAHHS Bigxoais,
nocTavyaHHsa Ki, BUAanuTu red, 3annigHeHa ocobuHa, BKIHOYaTU CENEKTUBHE
BUPOLLYBAHHS, PO3YMHATU 3ryCTKM KPOBIi, PISHOMAHITHI ranysi, XiMmiyHa

crnonyka, Hewkiganuea 6akTepid, AKICTb NPOAYKTY.

13. Fill in the gaps.
transfer, quality, inserting, protection, derived, obtaining, deleting, cell,

processing, breeding, disposal, improving, involve, injected, division,

quantity.
Biotechnology is devoted to developing and industrial and
agricultural processes. Its task is microorganisms and products of their

life activity with the given properties by microbial synhesis. The techniques

used the selective __ of plants, animals, and microorganisms, and
the of specific genes from one species to another. The field of
biotechnology includes areas as diverse as food , waste , and

mining, food production and medicine. Not only the quantity produced is

important but also the uniform__ of the product. The of an
embryo are _ from a fertilized egg by mitotic cell k.D. . The
genes that produce the immunogenic proteins are into a harmless

bacterium or virus. Injection of this virus into test animals resulted in
against all three diseases. To have developed the technique for
and specific genes in various organisms made tremendous

advance in medical treatment.

14. Discuss the derivatives. Does the word denote / signify an
object, action, process, property, person, phenomenon or other?
biochemical — biochemically — biochemist — biochemistry, biological —
biologically — biologist — biology, process — processed — unprocessed —
processing, genetic — genetics — genetical — genetically, disimmunne —

immune — immunity — immunal — immunogenic, cell — cellular — acellular —



unicellular — multicellular — intracellular — extracellular — cellulose,

metabolism — metabolical, membrane — membranous.

15. Match the synonyms.

happen, control, matter, change, include, differ, consist, join, elliminate,
create, let out, evolution, production, include, move, choose, amount, reach,
treatment, alike, introduce, couple, substance, vary, occur, be composed,
check, remove, comprise, alter, release, development, similar, quantity,

manufacture, processing, transfere, select, imvolve, insert, achieve.

16. Match the notions and their definitions.

1) in vivo, gene, mutational, byolisis, in vitro, phagocyte, delete, vaccine,
immunity, surface, vector vaccine.

2) one of the factors controlling heredity; occurring in nature;
recombinant-DNA techniques in which foreign genes are used; a virus that
infects cells of two or more identical linear acid molecules in tandem;
causing hereditary change in the base sequence of the nucleic acid in the
genome of an organism; suspensions of killed or modified pathogenic
microorganisms, inducing immunity to a particular disease; safety, security
from disease; techniques of deleting genes involved in virulence but leaving
those products elicit an immune response; take out; disintegration of organic

matter.

17. Prepare the text for the back translation.

18. Analyze the tense and voice of the verbs in the text. Use them in

the sentences.

19. Make up a story about your studies and your future speciality
using the tense and apect forms in active voice to match the following
adverbs of time.

Model 1. Indefinite Tense. Present / Past / Future: | study / studied /



will study many subjects.

Model 2. Continuous Tense. Present / Past / Future | am / was / will
be studying many subjects.

Model 3. Perfect Tenses. Present / Past / Future: | have / had / will
have studied many subjects

often, every day, usually, as a rule, used to, seldom, last / next year,
next week, just, already, yet, now, at this very moment, for several

hours, since long ago.

20. Translate the prepositional word groups, transform them into
nonprepositional ones, changing the word order.

processing of food, disposal of waste, vessels for blood, clotting of
blood, advance in medical treatment, applications in medicine, cells from
commercial potato plants, needs for quality, insulin for humans, hormone

for human growth, production by culturing bacteria.

21. Fill in the gaps with prepositions and conjunctions.
for, from, as, after, both, at, around, to, although, because, of, in,
than, either, or, as for.

1. my future speciality | will be a food technologist. 2. There
are universities __ us to sudy. 3. We study __ organic and inorganic
chemistry, biochemustry, molecular chemistry, and genetic engineering
_ _thecourse _ studies. 4 the field of biotechnology includes
areas __ diverse _ food processing, waste disposal, and mining,
some of its most significant contributions have been _ food
production and _ medicine. 5. Many processes associated with
biotechnology center _ the use of recombinant DNA. 6. Biotecnological
methods involve the transfer of specific genes  one species
another. | like my future speciality  itisuseful _ me and society.
7. my studies | will develop healthy food and reliable drugs. 8. | will be

able to work any food farmaceutical entreprice our course



of studies covers a broad range of disciplins.

22. Use different tense forms of the verb as well as the connective
and argumentation words in the dialogues on the following problems.

1. The notion of biotechnology. 2. It's importance for food industry.
3. Methods of improving plant and animal food. 4. New discoveries in
biotechnology. 5. Biotechnology as your future speciality.

What statement / hypothesis / concept / idea / theory / proposal /

suggestion / presumption are you putting out / forward? What concept do
you defend? What do you insist on?

to ground the theory with facts, on the ground of, stand ground, well-
grounded theory, lay the ground for / foundation for / the truth lies in the fact
that. What theory underlies your research? We should rely on the facts only.

state, challenge, argue, object, (dis)agree, exactly so, support the
statement, disagree, So do |. Neither do |. neither...nor; not only, but also;

but for, nobody, nothing, nowhere.

23. Translate the following abstract into English using different
tense forms.

3a BUM3HaA4YeHHsSM €EBponencbkol BioTexHonorivHol eaepadil
(EB®), OGioTexHosnoria € Takow iHTerpauielrd NPUPOOHUYUX Ta iHXe-
HEPHUX HayK, 3a OOMNOMOroK SIKOI BMKOPUCTAHHSA KNITUH, KIITUHHUX
CTPYKTYp Ta OKpeMux BioMornekyn gae MOXIMBICTb O4ep>KyBaTun SIKICHILLI
i gelweBLWi NPoOAYyKTU MeOUYHOro Ta NPOMUCIIOBOro npuaHadeHHs abo
NPOBOANTM iHWI KOPUCHI MaHinynsuil. OcHoBHUMK 08'ekTammn BioTexHOonNoril
B HaLLl Yac € MiKpoopraHiamu. ¥ cBoOi1 OCHOBI BiOTEXHOMNOriA € CUHTE30M
Takux Hayk, sik Mikpobiosoris, 6ioximiss, monekynspHa 6ionoris,
reHeTuka, opraHiyHa, aHaniTMyHa i HeopraHiyHa Ximid, npouecu i
anapaTu Ta iH.

Y 70-i pokn XX CcT., Konn 6yna nokasaHa MOXNUBICTb BBEAEHHS

3MiH 4O reHooHAy opraHi3MiB, WO 3poOuNo BIOTEXHOMOTIK O4HIEID 3



Hanbinbll EKOHOMIYHO BUrigHUX rany3en. |HTEeHCUBHO GioTeXHOsOris
noyana pos3BuBaTUCA 3 cepeauHn XX CTOMITTA. 3aBOAKU PO3BUTKY
MeOUYHOI NPOMUCIOBOCTI BUHUKIM NPOLECH NPOMMUCIOBOIO O4ep>KaHHS
aMiHOKMCIOT, BiTaMiHIiB, d€pMEHTIB Ta iH.

BioTexHonorivHi npouecn 3Ha4yHO po3wunpunn cdepy BUpoObHMLUTBA
Yy Xap4oBin MPOMMUCIIOBOCTI, eKkornorii, dapmakonorii. bioximikam
Pocincekoi akagemii Bganocst po3pobutun BakuuHy npotu BlJl-iHdekuii, nig
BMSIMBOM SIKOT IMyHHA CUCTeMa NOONHUN He Tinbkyu BUpobnsie aHTuTena oo
BipyCcy, ane 1 akTuBi3ye KMiTMHM-BOMBLi MoOigatn 4yxepigHi KnituHu. Hosa
BaKkuuMHa nig poboyoto Ha3Bow “‘koMbnBUYBaK” cknagaeTbes 3 BipyCONOAibHMX
YaCTMHOK, y Binkax sikux BigibpaHi AiNsHKK, WO BUKIMKAOTb 3BOPOTHIO peakLito

IMYHHOI CUCTEMMU JTHOONHW.

Part I
24. Read the following text and describe the cell.
Cell Structure

Cells are the basic structural units of all living organisms. Cells may
have the form of primitive animals (protozoa) or plants (bacteria and some
algae). There are two types of cells found in all currently existing organisms:
prokaryotic and eukaryotic. Prokaryotes are simpler in structure than
eukaryotes. Unlike the prokaryotes, the eukaryotes carry out their various
metabolic functions in membrane-bound compartments called organelles.

There are three types of bacterial shapes: rodlike (bacilli), spheroidal
(cocci), and helically coiled (spirilla). A rigid cell wall maintains the
organism's shape and protects it from mechanical injury.

Although the prokaryotic cell lacks a nucleus, a circular DNA molecule
called a chromosome is located in an irregularly shaped region called the

nucleoid. Many bacteria contain additional small circular DNA molecules
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Figure 1.

A typical cell is shown in the center of this drawing with its various organelles
and inclusions suspended in the fluid medium called the cytoplasm. The roundish
structure in the center of the cell is the nucleus, which is bounded by the nuclear
envelope. The ergastoplasm, also called the rough endoplosmic reticulum, is a
network of sacs and tubules that act as channels for materials passing through the
cell. The illustration of the plasma membrane encircled by a dashed line is not

directly seen but is inferred from indirect methods of analysis.



called plasmids.

The plasma membrane of both prokaryotes and eukaryotes performs
several vital functions. The most important of these is a process referred to
as selective permeability in which certain substances are prevented from
entering the cell and others are prevented from leaking out.

The nucleus of eukaryotes performs two vital functions for the cell.
First, it contains the cell's blueprints, that is, it stores the cell's information.
Second, the nucleus exerts a profound influence over all cellular metabolic
activities. The nucleolus, a structure found within the nucleus, plays a major
role in the synthesis of the RNA component of ribosomes.

The is a remarkable similarity between plant and animal cells at the
cellular and subcellular levels. Two main features—a rigid cell wall and the
presence of plastids — distinguish the cells of higher plants.

The cell wall is an extracellular structure, lying just outside the plasma
membrane. It consists of cellulose fibers embedded in a matrix containing
interlinked polysaccharides, such as pectins and hemicelluloses. The main
function of the cell wall is to provide varying degrees of rigidity to different
areas ot the plant. This is accomplished by osmotic pressure. When a cell
without a cell wall takes up water, it swells and ultimately bursts. However,
when surrounded by a cell wall, the same cell will produce a very rigid
structure when it takes up water. Plant cells contain various types of
organelles called plastids, which are involved in photosynthetic processes.
Mitochondrialike, including the possession of their own DNA, plastids are
derived from the egg, or female cell, and multiply independently in the
cytoplasm. Small proplastids are precursors, which can develop into the
green, chlorophyll-containing chloroplasts, yellowish etioplasts (modified
chloroplasts found in plants grown in the dark), yellow-red chromoplasts
containing carotenoid pigments, or leucoplasts, some of which store starch

and may be involved in gravitational responses.



25. Ask your own questions of different kinds on the text.

26. Make up an abstract of the text with key words, introductory

and connective words. Learn it by heart and retell.

27. Find in the text the following word combinations and
translate them into Ukrainian.

cellulose fibers, containing interlinked polysaccharides, provide
varying degrees of rigidity, accomplished by, osmotic pressure, surrounded
by a cell wall, involved in photosynthetic processes, the possession of their
own DNA, liberated from water, discards the oxygen as waste, occurs by
way of, separate chemical processes, reduced sulfur compounds, fatty
acids, enzymic reactions, assimilating carbon dioxide, convert the

energy, break into components, use or absorb.

28. Find the English equivalents of the following Ukrainian word
combinations.

NOMITHA CXOXICTb MiX, MIgKINITTHUM piBEHb, ABI FOMOBHI PUCKU, MICTUTU
LLIOCb, CKragaTtucsa 3, NOXOAUTM 3, XiMiYHa crnosiyka, ChPUYUHATU TUCK, SKI
3HaxXoOATbCA Yy pPOCMHAX, PO3MHOXYBATUCA He3ariexHo, HakonuyyeBaTu
KpoxManb, po3nag crnomnyk, Opatv ydacTb Yy rpaBiTauilHin  peakuii,

HabPSAKHYTW | NYCHYTMW.

29. Match the synonyms.
accumulate, beast, fasten, split, engaged, breething, transform, apply,
supply, necessary, animal, convert, adlust, involved, respiration, gather,

break, use, provide, essential.

30. Match the notions and their definitions.
1) cell, organelle, bacilla, nucleus, centriole, plastids, blueprints,

microorganism, nucleolus, chromosome, plasmids, nucleoid.



2) the cell's information, component of living organisms, a circular DNA
molecule, membrane-bound compartment, central part of a cell, rodlike
bacteria, the smallest living being, a structure found within the nucleus,
irregularly shaped region, part of a cell, organelles involved in

photosynthetic processes, additional small circular DNA.

31. Fill in the gaps.

generation, provide, breakdown, pressure, swell, burst, fibre, innvived,
possession, derived, multiply, cell, leak out, transfer, store, prevent,
maintain, protect, injury.

A rigid cell wall __ the organism's shape and it from me-
chanical __ . Although the prokaryotic cell lacks a nucleus certain
substances are _ from entering the cell. Others are prevented from
. The nucleus of eukaryotes _ the cell's information. The Golgi
apparatus is __ in the packaging and secretion of cell products.
Peroxisomes contain a variety of oxidative . These organelles are most
noted for their involvementinthe _ and __ of peroxides.The cell wall
consists of cellulose _ embedded in a matrix containing interlinked
polysaccharides. The main function of the cell wall is to __ varying

degrees of rigidity to different areas of the plant. This is accomplished by

osmotic . When a cell without a cell wall takes up water, it and
ultimately . Mitochondrialike, including the of their own DNA,
plastids are from the egg, or female cell, and independently in

the cytoplasm.

32. Prepare the text for the back translation.

33. Transform the participles into sentences wherever possible.
1. There are two types of cells found in all currently existing
organisms: prokaryotic and eukaryotic. 2. Unlike the prokaryotes, the

eukaryotes carry out their various metabolic functions in membrane-



bound compartments called organelles. 3. Although the prokaryotic cell

lacks a nucleus, a circular DNA molecule called a chromosome is located
in an irregularly shaped region called the nucleoid. 4. Many bacteria contain
additional small circular DNA molecules called plasmids. 5. The most
important of the plasma membane functions is a process referred to as
selective permeability. 6. Ribosomes are complex structures composed of
a variety of proteins and a type of RNA called ribosomal RNA. 7. The
nucleolus, a structure found within the nucleus, plays a major role in the
synthesis of the RNA component of ribosomes. 8. Formed from relatively
large, flattened, saclike membranous vesicles that resemble a stack of
plates, the Golgi apparatus is involved in the packaging and secretion of

cell products.

34. Transform the sentences into participles.

Model. Peroxisomes are organelles which generate and breakdown
peroxides. — Peroxomes are organelles genetationg and breaking down
peroxides.

1. A chromosome is located in an irregularly shaped region which is
called the nucleoid. 2. The most important plasma membrane function is
selective permeability which prevents certain substances from entering the
cell and others from leaking out. 3. the Golgi apparatus performs important
functions, it packages and secrets cell products. 4. Peroxisomes are small
spherical membranous organelles that contain a variety of oxidative
enzymes. 5. A circular DNA molecule which is called a chromosome is
located in an irregularly shaped region which is called the nucleoid. 6. All of
these functions are accomplished through extreme miniaturization, which

are facilitated by a high degree of organization of subcellular components.

35. Use different tense forms of the verb as well as the connective
and argumentation words in the dialogues on the following problems.

1. The similarity and difference between an animal and plant cell. 2. The



functioning of a plant. 3.The green pigment of a plant. 4. The achievements in

cells studies.

36. Translate the following text into English.

dopma KNiTUHU BapiloE B LUMPOKUX MeXax i TICHO noB'sA3aHa 3
yHKUIED, AKY BOHM BUKOHYIOTb. [o cknagy KniTUHW BXoAATb Oifiku,
niniou, HykneiHoesi kucriomu, gyariegsolu, pocdopopraHiyHi Cnonyku; He-
opraHiyHi ioHn i Boga. Bci kniTMHM nobymoBaHi 3a €4AWHMM NNaHoM i
000B'A3KOBO MICTATb yumornnasmy.

Po3pi3HAIOTL e BKapPiOTUYHI KMNITUHKU, WO MaTb opopmMmNeHe
A0p0 TaNpPoOKaApPiOTUYHIKITUHU, SKI HE MAalOTb CTPYKTYPHO
odopMsieHoro aapa. B untonnasmi KNiTUHU MICTATLCA chneLianisoBaHi Ha
BUKOHAHHI  Pi3HMX (PYHKUIN oOpaaHoiou: eHOornnasMamu4yHa cimka,
MImoOXoHOpIi, [onbdXi -KoMmrekc, yeHmpocoma-, pubocomu, si30coMu,
MIKPO-rpy60oYKM 1 Pi3HI 8KTHYEHHS KAIMUHU, WO BWUHUKAKTb Yy NPOLECI
memabosiamy. KpiMm 3aranbHOKMITUHHUX OpraHoidiB, Yy KNiTUHU MOXYTb
OyTun cneuy, opraHoign, NnoB'sa3aHi 3 cneundivHo QYHKLUIE KNITUHN,
Hanp. miogibpusniu M'A30BUX KIITUH, GiUKU MWUrOTAMBOIO enitenitk
Towo. B nobygoBi knNiTMHM 0OGepyTb ydacTb MembpaHu 6iosi02iyHi
ninonpoTteigHol npupoaun. 3 NOBEPXHi KMITUHW OAATHEHI rn1a3Mmamu4yHor
MeMbpaHo, WO Pperyne TPpaHCNOPT PEeYOBUH MiXK KMITUHOK |
HaBKOMNMULLHIM CepeaoBULLEM; Ha Hin BiabOyBalOTbCA CKNagHi KaTaniTUYHI
peakuii mMeTtaboniamy Ta po3MmilyTbCa chneundivHi peuenmopu, 3a
AOMOMOrOH0 AKUX KNITUHA «CNINKYETbCA» 3 30BH. cepenoBuLemM. KnituHm
POCNMH MICTATbL We rm1acmudu, eakyosi W po3TalwoBaHy Haf
nasmMaTUyHO MeMOpaHoK WifnbHY OOONIOHKY, YTBOPEHY LIEMN030H0,
remiuentonoso, nektuHom abo ximuHom (rpubun); BOHaA BM3Havae

MeXaHi4YHi BNacTUBOCTI POCIVH.



1. Read and memorize the

combinations.

LESSON 2

Verbs Tenses. Passive Voice

Present, Past Participle

Part |

essential

living tissue

amino acid
incomplete protein
ability

support growth
replication
transcription
nucleic acid template
codon recognized
mismatch phenomenon
wobble

compound

starch

divide

contain

soluble

molecular weight
replace
significance
subunit

link

following words and

BaXXNMBUN

XMBa TKaHMHa
amiHokucroTa
HEMNOBHOLLiHHWUI Binok
30aTHICTb, BMiHHS

nigTpumMmyBaTu picT

MOBTOPEHHA, KONitOBAHHS

word

nepenncyBaHHsi, KoMitoBaHHS

L1abrioH aMiHOKMCNOTH
oni3HaHWn KOOOH
SABULLIE HecniBNnageHHs
KonmnBaTucs

crnosnyka

Kpoxmarnb

AinnuTn

MICTUTK

PO3YNHHUN
MONeKynsipHa Bara
3aMiHATH

BaXXNMBICTb

nigpo3ain
3B’A30K, 3B’A3yBaTH



2. Find the international words in the text and give their Ukrainian

analogues.

3. Form the adjectives with the suffixes: -al, -ic, -ient, -ar, -ant, -
ve, -less.

procariote, eucariote, gene, chemistry, biotechnology, commerce,
endoplasm, plasminogene, immunogene, cycle, cell, chrome, single,
substance, microscope, signify, synthesis, independence, nature, bacteria,
agriculture, significant, resistance, microbe, fungus, organ, medicine, select,

product, information, gravitation, solution, fundament.

4. Form the antonyms with the negative prefixes: de-, un-, ab-,
anti-, non-, ill-, ir-, in-, im-.

composition, fusion, mobilisation, grade, contaminate, infect, increase,
complete, adequate, normal, associate, surrounded, used, direct, bacterial,

produced, classified.

5. Read the text in 3 minutes time and add what you know to the

information given. Read and translate the text.

Proteins Structure and Synthesis

The living tissues of plants and animals consist of protein material.
Protein takes many forms and is fundamental to life. Proteins make up the
vital part of essential jelly material of the living cell — the protoplasm. The
living tissues of plants and animals consist of protein material which is
continually destroyed in the maintenance of life and must be restored. White
of an egg is an example of pure protein.

Proteins are complex in nature and are composed of a number of
amino acids. Proteins are composed of amino acids, for which the general
formula is

R-CH—COOH

NH,



Thus we have within the molecule a basic group, NH,, capable of
coupling with an acidic group, an acidic group, COOH, similarly capable of
coupling with a basic group, with the elimination of water in each case.
This is, in fact, the way in which the first stage, and sometimes the only
stage, of protein synthesis takes place. Most proteins contain from 5l to 55
per cent of carbon, about 7 per cent of hydrogen, from 20 to 23 per cent of
oxygen, from 15 to 18 per cent nitrogen. Some of them also contain a little
phosphorus or iron.

Proteins classification as complete, partially complete and incomplete
is based upon their ability to support normal growth and to maintain life. A
complete protein is one that is adequate to support normal growth and to
maintain life. A partially complete protein is one that maintains life but does
not support normal growth. An incomplete protein will by itself neither
support normal growth nor maintain life. Most animal proteins are complete.
Plant proteins are more or less incomplete.

The first two steps in protein synthesis are biological information
transfer, replication and transcription, which involve synthesis of nucleic
acids using nucleic acid templates. The last step, translation, involves a
nucleic acid template. Codon is recognized following specific base-pairing
with a sequence of three bases on a tRNA called the anticodon. If this base-
pairing was always the standard pairing of A with U and G with C, then one
would expect at least one specific tRNA to exist for each codon. In some
cases, this is true. For instance, there are six different tRNAs in Escherichia
coli that carry the amino acid leucine, one for each codon. By contrast,
some tRNAs can recognize more than one codon. For instance, in E. coli, al-
though there are two lysine codons, there is only one lysyl tRNA, and its
anticodon can base pair with either AAA or AAG. This is possible because in
these cases tRNA molecules form standard base pairs at only the first two
positions of the codon, while tolerating irregular base pairing at the third
position. This apparent mismatch phenomenon is called wobble.

Protein synthesis begins with the gene. Encoded in a gene are the



instructions for the synthesis of a specific protein molecule. The process
begins with the transcription of the genetic message in the DNA to a
molecule of complementary mRNA (messenger RNA). After a number of
processing steps within the nucleus (during which parts of he original mMRNA
molecule may be cut out and the remainder spliced together), the mRNA
molecule leaves through a nuclear pore.

At the cellular level there are two main patterns of protein synthesis. If
the protein is to be used within the cell, the mRNA enters the cytoplasm and
becomes associated with free ribosomes to form a polysome. Then
molecules of a third class of RNA, tRNA (transfer RNA), attach to amino
acids (the building blocks of proteins) and bring them to the polysome. The
genetic blueprint, now secondarily imprinted in the mRNA, directs the types
and order of amino acids to be linked together to form the polypeptide
chains (the backbone of the protein molecule). Several protein molecules
are simultaneously synthesized on a single mRNA molecule. The ribosomes
act almost like directors to maintain the flow of protein synthesis.

The other main pattern of protein synthesis is involved if the protein to
be synthesized is destined to be secreted from the cell. In this process the
MRNA becomes associated with the rough endoplasmic reticulum. The
polypeptide chains are synthesized in the rough endoplasmic reticulum and
are then moved on to the Golgi apparatus for further modeling and the addi-
tion of carbohydrate side chains. The finished proteins leave the Golgi
apparatus in small membrane-surrounded vesicles and are ultimately

released from the cell.

6. Explain: 1) the title; 2) the topic (object, subject) of the text:
whether it is an object (thing), process, phenomenon, substance, property,
method, notion, ability, value, or other; 3) the aim (idea) of the text: whether
it is a better method, or a product with better properties.

Use the verbs: tell, account on, write, deal with, describe, throw

light upon, mention.



7. Find out the details of the text to give answers to the following
questions.

1. Why are proteins fundamental to life? 2. What are proteins
composed of? 3. Are proteins classified on the basis of their properties?
4. What is proteins classification based upon? 5. Does incomplete protein
support normal growth or not? 6. What are the stages of protein synthesis?
7. What kinds of RNA are engaged in protein synthesis and what are theis
functions? 8. How is protein synthesis going on? 9. One pattern of protein
synthesis differs from amother, doesn’t it? 10. Where are the polypeptide

chains synthesized?
8. Ask your own questions of different kinds on the text.

Write an abstract of the text according to the plan below using the
introductory and connective words and learn it by heart.
1. the object, 2. the aim,3. the actuality, 4. the scientific sugnificance, 5.
the practical application, 6. the problems, 7. the methods, 8. your contribution,

9. the conclusions.

10. Find in the text the following word combinations and translate
them into Ukrainian.

fundamental to life, make up the vital part of, essential jelly material,
the living tissues, consist of protein material, destroyed in the maintenance
of life, must be restored, pure protein, complex in nature, composed of a
number of amino acids, partially complete protein, based upon, ability to
support, growth, maintain life, animal cells, bounded by, an outer plasma

membrane, like all biological membranes, contains two layers of.

11. Find in the text the English equivalents of the following
Ukrainian word combinations.
BYrneub, NOBHOLHHMI BiNoOK, HE 30BCiM NOBHOLIHHUK, OiflbLl — MEHLL,

AOoCTaTHIv aAns, NiaTpuMyBaTK picT, NnepeHoc iHhopmMaLlii, KonikoBaHHSA Ta



nepenucyBaHHS, NEPLUNN KPOK, CTaHOapTHE napyBaHHS, OnidHaBaHHS KOLAOHY,
BCnig 3a, WabrioH amMiHOKMUCIOT, napyBaHHA OCHOB, MNOCHIAOBHICTb OCHOB,

HeperynsipHe napyBaHHS OCHOB, sIBULLLE HECMiBNAAEHHS.

12. Fill in the gaps.

rate, blueprint, gene, maintain, encoded, attach, transcription, chains,
polysome, patterns, nucleus spliced, nucleus,

The  of the biological processes are under complex controls.

Protein synthesis begins with the : in a gene are the instructions

for the synthesis of a specific protein molecule. The process begins with

the _ of the genetic message in the DNA to a molecule of
complementary mRNA (messenger RNA). During a number of processing
steps within the _ parts of the original mMRNA molecule may be cut out
and the remainder __ together). At the cellular level there are two main
_____of protein synthesis. The mRNA enters the cytoplasm and becomes
associated with free ribosomes to form a . Then molecules of a third
class of RNA, tRNA _ to amino acids and bring them to the polysome.
The genetic ____, now secondarily imprinted in the mRNA, directs the types
and order of amino acids to be linked together to form the polypeptide

The ribosomes act almost like directors to the flow of protein synthesis.

13. Match the synonyms.
basic, consist of, ruin, renew, be formed of, nourishment, enough,
albumin, form, pass through, allow, protein, destroy, nutrition, main, create,

restore, adequate, main, be composed of,

14. Discuss the derivatives. Does the word denote / signify an
object, action, process, property, person, phenomenon or other?

inhibit — inhibition — inhibited — inhibiting; synthesis — synthetic —
synthetical — synthetically — synthesize — synthesized — synthesizing,
protein — proteinous, destroy — destroying — destroyed — undestroyed —

destruction, complement — complementary, component — compound —



compose — composing — composed — composition; acid — acidic — acidity
— hiperacidity — aciduous; oxygen — oxygenous — oxide; complete —
incomplete — completion — completed — complex, disaccaride -

monosaccaride — polysaccaride.

15. Define the following notions through the general notions of
an object (thing), process, phenomenon, property, ability, value,
matter / substance, reaction.

protein, protoplasm, plasma membrane, osmotic pressure,
concentration gradient, hydrofolic, complete protein, partially complete

protein, incomplete protein.

16. Find the words or word combinations in the text to match the
definitions.
transfer RNA, the building blocks of proteins, the backbone of the

protein molecule, apparent mismatch phenomenon.
17. Prepare the text for the back translation.

18. Analyze tense and voice of the verbs in the text. Give their tense

forms in the sentences.

19. Give the passive voice of the verbs below in different tense
and aspect forms to speak about the cell using the models.

Model 1. Passive voice. Indefinite Tenses. Present/Past/Future
The cell is / was / will be studied.

Model 2. Continuous Tenses. The cell is / was being studied

Model 3. Perfect Tenses. The cell has / had / will have / been
studied.

destroy, restore, compose, couple, be capable of, eliminate, base,
use, recognize, expect, carry, base pair with, call, begin, process, cut out,
leave, associate, attach, bring, imprint, direct, link, act, destine, secret,

divide, contain, replace, find, know.



20. Use modal verbs with verbs from the text in active and
passive voice in the situations to express supposition.
Model: There can / may / must / should / ought to / be different

compounds.

21. Use the Passive Voice as well as the argumentation and
connective words in the dialogues on the following topics.

1. Proteins’ a) function, b) compositions, c)classification, d)synthesis.

| state / claim / declare that . This statement wants / needs /
requires grounding / proving / illustrating

It's just so/ quite on the contrary

| am of the same opinion / of the opposite opinion.

No objections. | withdraw my objections / argument

There is no denying / arguing the fact that

Let's compare / let's draw a comparison between, It's uncomparable.

arrive at a conclusion / decion that

achieve a result / success / one’s aim / one’s object / one’s purpose

challenge, argue, exactly so, support the statement, since, thus,

nevertheless, it goes without saying, certainly, evidently, undoubtedly.

22. Translate the following text into English.

HanBaxxnumeilow CKNagoBOK YaCTUHOK KMITUH YCiX OpraHiamMiB € Binku.
Lle opraHiuHi cnonykn, OO CKnagy SKUX BXOOATb Taki enemMeHTU: KapOoH,
rigporeH, okcureH, HitporeH. [eski 6inku mictate cynbgyp. Monekynu Ginkis —
Lie AOBri naHutoru, ski nodyaoBaHi 3 aMiHOKMCNOT. Y cknaai npupoaHunx Ginkise
BMSIBIIEHO ABaAUATb aMiHOKMCNOT. Y 6inkax yci aMiHOKMCNOTU, 3a BMHSTKOM
NposiHy (aMiHOKMCMOTK), € A-aMiHOKUCIIOTamMK, TOBTO MICTSATb aMmiHorpyny (—
NH,) 6ins Byrneuesoro atoma, paxywoum Big kapbokcunbHoi rpynn (—COOH).
[HWa 4YacTMHa Monekynn amiHOKMUCIIOTM HasuBaeTbcs pagaukanom (R). Y
MOJIEKyni HaUMPOCTILLOT aMIHOKUCHOTY — rMiLUMHY Ponb pagukana sigirpae

rigporeH.



OpraHiyHnM cnosnykam, B SIKMX 6ing atoma BYrfeuto € YoTUpU PisHUX
3amicHukn (atom abo rpyna aTtomiB), BnacTMBa ONTUYHA (A3epKarbHa)
isomepia. Takun atom kapbOHy HasMBaAETbCA acuMempu4yHuUM, a 3a
PO3MILLIEHHAM 3aMICHMKIB HaBKOMO Takoro aTtoma KapboHy pO3pi3HATb
cTtepeoizomepun L- i D-psigy, SKi BiQHOCATbCA OAWMH OO0 OOHOro, sk NpeaMer i
noro AO3epkanbHe BigobpaxeHHsa. [loaibHi  i3omepu  HasuBakoTbCA
d3epkanbHUMU  i3oMepamu, abo eHaHmioMepamu. 3ayBaXXMmo, L0
A3epKkanbHi i30Mepu He 3anexaTtb Big NMOWWHM obepTaHHA nonspusauil
CBITNa i N03HavyalTbCA SK (+) — noBepTae BNpaBo i (-) — BMiBO.

binkn crtaHoBnate 40-80 % wmacu GakTtepianbHOl  KMiTUHK i
npegcrasneHi  npoctuMmun  Binkamun  (mpomeiHamu) | CKNagHUMKU
(nbomeidamu). NpoTelHn cKnagarTbCs TifIbKM 3 aMiHOKUCNOT, npoTeign —
3 aMiHOKMCNOT i pevyoBUH HebinkoBol npupogn. AMIHOKUCAOTHUIN cKnag
GinkiB pisHMx BUAiIB BakTepin KinbKiCHO Ta SIKICHO pisHUMKW. Tak, y cknagi
GinkiB capuuH MicTUTbCa 6araTo nisuHy, y 6aunn — rnyTaMmiHOBOT KUCNOTH.
Binbwicte 6akTepin cami CUHTE3YTb BCi HeOobXigHi TM aMiHOKMCNOTU
(Hanpuknag, Escherichia coii). Ane pesiki 6aktepii He MalTb Takoil
30aTHOCTI i NOTPEeBYTb rOTOBMX aMiHOKMUCIOT, SKi BHOCATb Y NMOXUBHE cepe-
posuwe. Lle Tak 3BaHi aykcompocgpu. MikpoopraHiamm MoOXyTb OyTH
aykcoTpodpamMm He TiNbkM 3a amiHoKMcrnoTamMu, a W 3a BiTaMiHamu,
HyKneoTngamu Ta iH.

3a 6GionoriyHuMn  pyHKUiaMKM  Binkn €  dpepmeHTamu, TOKCUHaMW,
aHTUreHamu, TpaHcnopTHUMKM Binkamun. PerynatopHa dyHkuisa 6inkiB nongarae
B TOMy, WO ©Garato 3 HMX € 6ionoriYyHO aKTMBHMMW pevoBMHaMKU. BoHu
perynioiTb 06MiH peyoBUH (IHCYNiH, FOPMOHKU POCTY).

[0 BaxnmMBuX doyHKUiM BInKiB y KNiTUHAX HaANeXuTb X 3aXMCHa PyHKUIA
— YTBOPEHHS aHTUTIN, KOMMMEeMeHTy, ibpuHoreHy, TpoMbBiHy, 4Ki
3axvwarTb  KMiITMHAW W OpraHiamMu  Big CTOPOHHIX OinkiB, YTBOPHOHOYN
KOMMSIEKCU aHTUreH — aHTuTINo, Tpombun. OgHak y aesdknx Bunagkax binku

MOXYTb BUABNSATU | TOKCUYHI BNAaCTUBOCTI.



Part I

23. Read and sum up the text.

Carbohydrates

Carbohydrate kar-bo-hi'drat is any of a large class of carbon-hydrogen-
oxygen compounds that includes the simple sugars and their polymers
(chiefly starch, glycogen, and cellulose). Most carbohydrates are produced
by photosynthesis in plants. They are the major food compounds for both
plants and animals, and one group of carbohydrates (cellulose) is the chief
structural material of plants.

Most carbohydrates are represented by the formula C4(H,O0),,
where n is three or higher. On the basis of their chemical structure,
carbohydrates are classified as polyhydroxyaldehydes, polyhydroxyketones,
or their derivatives.

Carbohydrates are divided into four groups, according to the number gf
simple sugars or their derivatives contained within the carbohydrate
molecule. Nearly all are white solids that are soluble in water, and those of
low molecular weight are sweet.

The monosaccharides are simple sugar molecules made up of three,
four, five, or six carbons in chain or ring form. The three-carbon sugars, called
trioses, include glycer-aldehyde, an aldo-sugar, and dihydroxyacetone, a keto-
sugar. Tetroses, or four-carbon sugars, include D-erythrose and D-
threose.The five-carbon sugars are called pentoses. Some, such as D-
ribose and D-xylose, occur widely in nature and are of great biological sig-
nificance. In deoxy compound a hydrogen atom replaces the hydroxyl grup
and it has one less oxygen atom. One deoxy compound, 2-deoxy D-ribose,
is @ major component of biological coding systems.

Six-carbon sugars, the hexoses, are the most important intermediate

source of energy to biological organisms Common natural hexoses include



D-glucose, D-mannose, D-galactose, and D-fructose. D-fructose, a common
monosaccharides, the hexosamines, have an amino group (NH,) in place of
the hydroxyl group on the second carbon atom. These compounds are the
monosaccharide subunits in chitin, heparin, and hyaluronic acid and also are
known as mucopolysaccharides.

The disaccharides are molecules of two simple sugars linked together.
Common disaccharides are maltose, lactose, and sucrose. The
trisaccharides are raffinose (fructose, glucose, and galactose) and
melezitose (glucose, glucose, and fructose). The most commonly known

polysaccharides are cellulose, starch, and glycogen.

24. Ask your own questions of different kinds on the text.
25. Sum up the text with key-words.

26. Find in the text the following word combinations and translate
them into Ukrainian.

compound includes, chiefly starch, the major food compounds, for
both plants and animals, the chief structural material, carbohydrates are
represented, on the basis of, their derivatives, are divided into, according
to the number of simple sugars, contained within, nearly all, white solids,
soluble in water, of low molecular weight, made up of, in chain or ring form,
are called pentoses, some occur widely in nature, of great biological sig-
nificance, replace the hydroxyl grup, intermediate source of energy to, a
common fruit sugar, found in honey, in place of, monosaccharide subunits,

are known as, linked together.

27. Find in the text the English equivalents of the following
Ukrainian word combinations.

crnonyka BKM4Yae, NpocTi caxapw, rofioBHUM YMHOM, BUPOBMSOTbCA
dOTOCNHTE30M, Ha OCHOBI, NpeacTaBneHi OPMYIo, 3rigHO 3 KiNbKICTHO

aToOMIB BYrrieLto, rofloBHa Crnoryka, Tak camo, siK; pO34uHHI B BO,



MONEKYnsipHa Bara, NPoMiXKHE O)Xepeno eHeprii, Ha3BaHi Tpio3zamu, BigoMi
SK, CKIlafalTbCA 3 BYIEBOAIB, 3aMillyBaTu rigpOKCUIbHY rpyny, LLNPOKO

3ycTpivyatucd, 6ionoriyHo 3HavyLWm, 3HanaeHi B Medi, 3B’A3aHi pasom.

28. Fill in the gaps.

compounds, linked, chain, found, subunits, occur, produced, divided,
soluble, replace, derivatives.

Carbohydrate is any of a large class of carbon-hydrogen-oxygen

that includes the simple sugars and their polymers. Most

carbohydrates are by photosynthesis in plants. On the basis of their
chemical structure, carbohydrates are classified as
polyhydroxyaldehydes, polyhydroxyketones, ortheir . Carbohydrates
are _____into four groups, according to the number of simple sugars or their
derivatives. Nearly all are white solids that are ___ in water, and those of
low molecular weight are sweet. The monosaccharides are simple sugar
molecules made up of three, four, five, or six carbons in ____ or ring form.
Some, such as D-ribose and D-xylose,  widely in nature and are of
great biological significance. In deoxy compound a hydrogen atom __ the

hydroxyl grup and it has one less oxygen atom. D-fructose is a common

fruit sugar which also is in honey, These compounds are the
monosaccharide in chitin, heparin, and hyaluronic acid. The
disaccharides are molecules of two simple sugars together.

29. Prepare the text for the back translation.

30. Use the Passive Voice as well as the argumentation and
connective words in the dialogues on the following topics.

1. Classification of carbohydrates according a) to their chemical
structure, b) to the number of simple sugars. 2. Carbohydrates importance

in nutrition and production. 3. Students’ day and diet.



31. Translate the following text into English.

Byrnesogu — ue cnomnyku, siki MicTaTb kapboH, riaporeH, OKCUreH y
cnieBigHoLLeHHi 1:2:1. Bci ByrneBoaun € abo anbgerigamm, abo keToHamu, i B
MOSeKynax IiX 3aBXOW MICTUTbCH KinbKa CAMPTOBUX TiOPOKCUITbHUX Trpyr.
XiMiYHI BMacTMBOCTI BYrneBoAiB 3anexaTb Bi4 HasBHOCTI UUX Tpyn.
Anbgerign  OKUCHIOITBCA 3  YTBOPEHHSM  KUCMOT abo  BigHOBMOKOTLCS,
YTBOPKOKOYM  NEPBUHHUA  CnNUPT. KeToHM BIOHOBIIOOTLCHA, YTBOPHOHOYN
BTOPUHHWUIA CNUPT.

Byrnesoan noginaioTb Ha TpU rpynn: MOHOCaxapugu, gucaxapugu i
nonicaxapvan. MoHocaxapuau — e npocTi LyKpu, SKi MiCTATb Big 3 (Tpio3n)
00 9 (HOHO3K) aToMiB kKapOoHy. HanBaxnueilwe 3Ha4YeHHs AN KITUH MatoTb
neHto3n (5 aromiB kapboHy B Monekyni) i rekco3m (6 atomiB kapboHy B
mMornekyni). BoHn MoXyTb 6yTK anbgo3amm (SKLWO MICTATb anbgerigHy rpyny)
| KeTo3amu (SKWOo MICcTATb KeTorpyny). lpuvknagamu anbfo3 € neHTosa
pnbosa i rekcosa rnwkosa [lpuknagamum KeTo3 € neHTosa pubynosa i
rekcosa opykrosa.

Monicaxapugn BigirpaloTb 30e6inbWoro porb  pe3epBy  MNOXUBHUX
PEeYoOBUH | eHepril (Kkpoxmarnb | rnikoreH) Ta BUKOPUCTOBYKOTHLCH SK
bynisenbHMin  MaTtepian (KNiTKoBMHA). £AK 3anacHi  MNOXWBHI  PEeYOBMHU
nonicaxapuan BaXnvei ONS XUBMEHHS KNiTUH TOMY, WO BOHWM MalOTb BESIUKI
pO3Mipy MOMEKyS, Wo pobuTb iX NPaKTUYHO HEPO3YMHHUMM Y BOLI, OTXKe
BOHM HE YMHATb Ha KITITUHY OCMOTUYHOIO TUCKY i HE 3aBOalTb XiMIYHOro
BMAMBY. IX NaHLUIOrM KOMMAKTHO 3ropTaloTbCs i 3a noTpebu nonicaxapuam
LUBMOKO MEpPEeTBOPIOTLCA Ha LYKpU BHacnigok rigponisdy. [lonicaxapuaw,
nobyaoBaHi 3 NEHTO3, HA3UBAKOTbCS MeHMo3aHaMU, a 3 FreKCo3 2eKkco3aHamu.
HannowmpeHiwmnmMmmn B XnBI NpUpoai € Taki noslicaxapnaun: Kpoxmans,

NiKoreH, KNiTkoBMHa, iHYniH.



LESSON 3

The Sequence of Tenses

Part |

1. Read and memorize the following words and

combinations.

exist

bond, link

weight

in addition

be refered to, be called
belong to

myelin sheath
nerve axon
digestive bile salts
fused ring
recognition site
interact

invading organism
relay

saponifiable lipids
string

bylayer

dispose of
semisolid

direct

means

tend to accept

sequence

iCHyBaTU
npuegHyBaTu

Bara

B 404ATOK
Ha3mBaTuCs
HanexaTtu o
MmieniHoBa 060noHKa
Henput

TpaBHi Cconi XoBui
KOHLEHCOBaHe A4p0
AinsiHKa oni3HaBaHHA

B3aEMOAIATH

word

opraHiam, L0 BTPy4aeTbCs

nepegasatu
MUIbHI ninign
HU3Ka
NPOMIXKHUW Lap
MaTn B HAsiBHOCTI

HanisTBepani

CrnpsiMOBYBaTH, KepyBaTy

3acio
30a€eTbCA NpunUMae

NOCNIQOBHICTb



backbone CTPUXeEHb, KiCTAK
determine BU3HaA4aTu
primary structure nepBUHHA CTPYKTypa

intermediary converts  MPOMiXHI MOKPUTTH

2. Find the international words in the text and give their Ukrainian

analogues.

3. Form the nouns with the suffixes: -ty, -ry, -ance, -er, -or, -ment
-able, -ible.
maintain, lay, promote, control, activate, engine, quality, quantity,

diverse, permeable, select, achieve, treat, injure, message.

4. Form the words with the prefixes: bio-, micro-, macro-, poly-,
mono-, hemi-, uni-, semi-, multi-, hetero-, pro-, pre-.
cyclic, chemistry, technology, cellulose, solid, saccaride, vitamin,

organism, molecula, synthesis, mass, cellular, plastid, cursor, mature.

5. Look through the text as quickly as you can for it’s topic and

aim.

6. Read the text to analyze the value of lipids for health. Read

and translate the text.
Lipids

Carbohydrates bond to major biochemicals, forming glycoproteins and
glycolipids. Most proteins exist as glycoproteins, with carbohydrate making
up as much as 80% of the weight of the complex. Glycoproteins and gly-
colipids found on cellular surfaces function as recognition sites when the
body's cells interact with each other or with bacteria and viruses, so that
cells can be identified either as belonging to the body or as invading

organisms. These compounds also relay hormonal signals through the



membrane.

In addition to carbon, hydrogen, and oxygen, these organic compo-
unds contain other elements, such as nitrogen or phosphorous. Lipids
possessing a molecular group that can be hydrolyzed — broken apart
using water molecules — are called saponifiable lipids, while those that
cannot be hydrolyzed are referred to as nonsaponifiable lipids.

Waxes, a group of saponifiable lipids, belong to a class of organic
compounds called esters, many of which are derived from a combination
of carboxylic acid and alcohol. The types of carboxylic acid found in
saponifiable lipids are long-chain molecules — that is, they possess a long
string of carbon atoms. When the three hydroxyl groups (molecules of
oxygen and hydrogen, or OH) contained in the lipid glycerol are bonded
to three fatty acids, the ester triacylglycerol, or triglyceride, is formed. Fats
and oils are both triglycerides. At room temperature the fats, usually
isolated from animal sources, are solid or semisolid, and the oils, which
usually come from plants, are liquid.

In the phosphoglycerides, phosphate, rather than fatty acid, is
bonded to glycerol. Important components of cell membranes,
phosphoglyceride molecules are arranged in a bilayer, with their polar
group (a molecular region having two oppositely charged poles) on the
outside of the bilayer and the nonpolar fatty-acid chains on the interior. Cell
membranes also contain cholesterol and proteins. Although nonpolar
compounds can move through the lipid bilayer by diffusion, exiting or
entering the cell, the cell membrane is a very effective barrier to the
passage of polar substances. However, because the cell must have a
mechanism for taking in or eliminating various materials that are either
ionic (carrying a positive or negative charge) or highly polar, certain
proteins in the cell membrane form channels through which these
molecules can pass.

Another component of plant and animal membranes, the



sphingolipids, consist of phosphate (a salt or ester of phosphoric acid), two
alcohol groups, and an amino group, all bonded to the long-chain alcohol
sphingosine. One sphingolipid, sphingomyelin, is a component of the
myelin sheath, the coating around the axons of nerve cells.

The sphingolipids and glycolipids are continuously synthesized,
utilized, and then broken down and disposed of by the body. Certain
diseases, as yet incurable, are caused by a deficiency of the enzyme
necessary for this decomposition. Niemann-Pick disease, caused by a lack
of the enzyme sphingomyelinase, leads to mental retardation and
premature death, owing to an accumulation of sphingomyelin in the brain,
spleen, and liver. Fabry's disease, which results from a lack of a-
galactosidase A, can cause renal failure or hypertension-induced cardiac
or cerebral complications due to glycolipid buildup.

Among the nonsaponifiable lipids, one group, the steroids, are
characterized by a fused ring system consisting of three rings with six
linked atoms and one ring with five atoms. Cholesterol, a steroidal
alcohol, is an important example of these compounds. Despite its bad
reputation, cholesterol is essential for life, serving as a component of the
lipid bilayer of cell membranes and being especially abundant in the
myelin sheath around nerve axons, thus making up about 1% of the dry
weight of the brain. Cholesterol is also a precursor of many steroids and
of digestive bile salts.

The steroids often act as hormones. The sex-hormone steroids, for
example, which promote the development of sexual characteristics and
regulate sexual functions, include androgens (male sex hormones),
estrogens (female sex hormones), and progestins (which have specific
tasks during pregnancy).

Another lipid group, the prostaglandins, consists of 20-carbon fatty

acids present in all tissues.



7. Answer the following questions.

1. What elements do lipids contain? 2. What lipids are called
saponifieble and nonsaponifiible? 3. How to classify waxes? 4. What
carboxylic acids are found in saponifiable lipids? 5. Do steroids belong to
lipids?

8. Ask your own questions of different kinds on the text.
9. Write the plan of the text, entitling the paragraphs.
10. Write an abstract of the text using the verbs of the lesson.

11. Find in the text the following word combinations and translate
them into Ukrainian.

major biochemicals, exist as, cellular surfaces, recognition sites,
interact with each other, can be identified, belonging to the body, invading
organisms, relay hormonal signals through, in addition to, can be broken
apart, saponifiable lipids, are referred to as, are derived from, carboxylic
acid, long-chain molecules, possess a long string, contained in the lipid
glycerol, are bonded to fatty acids, is formed, fats and oils, both

triglycerides, at room temperature.

12. Find in the text the English equivalents of the following
Ukrainian word combinations.

B O04AaTOK, AKi MaloTb MOJSIEKYNAPHY rpyny, po3LwennoBaTnuca Ha, siK
TakK i, Hanexartn 0o, HasuBaTUCS SIK, Knac opraHiyHUX Crnosyk, NnoxoauTn Big,
3HaxoguTmuca y ninigax, mMonekyna 3 OOBMMM faHulorom, npuegHaHa fo,
XWpHa KMCIOTa, CKopile HiK, TBapuHHa mMembpaHa, MmieniHoBa 060noHka
(HepBa), ckNagaeTbCsa 3 TPbOX Kineub, PO3NOBCHOOAXEHUN Y, TpaBHI COni

XKOBUI, nonepegHUK CTepoiaiB, MPUCYTHIN B YCiX TKAHUHAX.

13. Fill in the gaps.

weight, exist, acid, belonging, saponifiable, bilayer, string, invading,



relay, possessing, surfaces, contain, bond.

Carbohydrates _ to major biochemicals, forming glycoproteins
and glycolipids. Most proteins _ as glycoproteins, with carbohydrate
making up as much as 80% of the _ of the complex. Glycoproteins

and glycolipids found on cellular __ function as recognition sites when
the body's cells interact with each other or with bacteria and viruses, so
that cells can be identified either as _ to thebody or as
organisms. These compounds also _ hormonal signals through the

membrane. In addition to carbon, hydrogen, and oxygen, these organic

compounds. __ other elements, such as nitrogen or phosphorous.
Lipids a molecular group that can be hydrolyzed — broken apart
using water molecules — are called lipids, while those that cannot

be hydrolyzed are referred to as nonsaponifiable lipids. The types of
carboxylic acid found in saponifiable lipids possess a long  of
carbon atoms. In the phosphoglycerides, phosphate, rather than fatty
_____, is bonded to glycerol. Important components of cell membranes,

phosphoglyceride molecules are arranged in a

14. Explain the notions.
carbohydrate, glycoprotein, glycolipid, recognition site, saponifiable

lipids, nonsaponifiable lipids, long-chain molecules.

15. Find in the text the words to match the notions.
broken apart, a group of saponifiable lipids belonging to esters, not

solid, in contact with, in order, take apart, not inside, take away.

16. Match the synonyms.

ground, make, involve, species, take place, meals, aim, component,
quantity, surrounding, develop, split, use, food, purpose, application, part,
grow, environment, produce, comprise, soil, amount, kind, recognize,

microbes, occupy, transmit, include, cleave, transfer, bacteria.



17. Discuss the derivatives. Does the word denote / signify an
object, action, process, property, person, phenomenon or other?

lipid — glycolipid — sphingolipid — lipase, phosphprus — phosphate —
phosphoric, sterol — steroid — cholesterol, glucolis — glucose — glucoside —

glyceride — glycoproteins — glycolipids — triacylglycerol — triglyceride

18. Prepare the text for the back translation.

19. Analyze tense and voice of the verbs in the text. Give

their tense forms in the sentences.

20. Render te text in the past tense using the Sequence of Tenses
in the past according to the models.

Model 1. It was proved that antibiotics were helpful against infectious
diseases.

Model 2. It was known that antibiotics had been discovered by the
English microbiologists.

Model 3. People believed that natural drugs would substitute the

antibiotics in future.

21. Fill in the gaps with prepositions and conjunctions.

to, in, that, of, either or, both, with, so, on, such as, as, and, as well.
Carbohydrates bond _ major biochemicals, forming glycoproteins and
glycolipids. Most proteins exist __ glycoproteins, with carbohydrate
making up _ _much as 80% __ the weight of the complex.
Glycoproteins _ glycolipids found _ cellular surfaces function
_____recognition sites when the body's cells interact _ each other or
______ bacteria and viruses, ___ that cells can be identified
belonging  the body  asinvading organisms. These compounds
also relay hormonal signals _ the membrane. __ addition
carbon, hydrogen,  oxygen, these organic compounds contain other

elements,  nitrogen or phosphorous. Lipids possessing a molecular



group can be hydrolyzed are called saponifiable lipids, while those

that cannot be hydrolyzed are referred _ as nonsaponifiable lipids.

22. Discuss the situations through the interpreter using the
Sequence of Tenses as well as the argumentation and connective
words.
1. Kinds of lipids. 2. Lipids structure. 3. Lipids functions in the body.
4. Lipids inyour diet. 5. Lipids importance in food industry and relating
industries.

do you know that, | wonder if, it is well known fact that, it is evident
that, pay attention to the fact that, it is proved that

share opinion of / somebody’s opinion, in my opinion/to my mind , | am of
the same opinion. | am of quite different opinion. My opinion is quite different.

Opinions differ. come to the opinion (that) / arrive at the opinion, change
an opinion, attach, join, stick to the opinion

accept / approve a remark

abstain from discussong the point

the key / clue to the problem is / lies in the fact that, look for the key /
clue to the problem, solve a problem / dillema.

In conclusion / as a conclusion / to conclude / concluding, come to /
arrive at / jump at a conclusion / decision / agreement / idea / result / end /
to understand / to know, Don’t jump to the conclusin.

give an example, examplify, examples drawn from life

| hold / state / insist / believe / as far as | know / can prove / can give

all proofs that the idea is well grounded.

23. Translate the following text into English.

Iinign — ue He PO34YMHHI y BOAI OpraHivHi CNosyku, Lo MICTATLCH B YCiX
XUBUX KNiTMHaAX i TKaHMHaxX. 3a XiMIYHOK MNpuUpoAoH ninigM AOCUTb PI3HO-
MaHiTHI, ane 3aebinbworo — ue cknagHi edipn 6yab-akoro cnupTy (HanyacTiwe

TPbOXaTOMHOIO CNUPTY FMiLEPUHY) Ta BULLMX XUPHUX KACMOT.



3a BionoriMHUMK OYHKLiISIMK NiNigy NoAiNATb Ha Tpu rpynn: 1) CTpyk-
TYPHi Ta peuenTopHi KOMMNOHEHTM MeMbpaH i KMiTUHHOI NOBEpXHi; 2) geno
eHeprii; 3) nepegaBaHHa GionoriyHnx curHanis. Ons nepLioi i gpyroi rpyn
XapakTepHe Te, WO IX OCHOBHUM KOMMOHEHTOM € XWUPHi KUcnoTtu. 1o TpeTbol
rpynn  HanexaTb BiTaMiHW | CTPYKTYPHI TOPMOHW. YTBOpPEHHA ninigis
BinOyBaeTbCA BHACNIOOK peakuil KoHOeHcauil MK rniuepuHOM i XUPHUMUK
Kncnotamun. Y cknagi ninigis susisneHo noHag 30 XMPHUX KUcnoT. BoHu
6yBaloTb HAacU4YeHNMK, Hanpuknag nanbmitnHoBa (C45H31COOH), cteapuHoBa
(C47H35COOH), Ta HeHacuyeHumn, Hanpuknag oneiHoBa (C47H33COOH).
Ayxe BaxnuBy porb Yy KNiTUHaX BigirpaoTs docdoninign — ninign, wo
MICTATb 3anULWOK POCOPHOT KUCNOTH:

Monekynn cocdoninigis € amdinatuiHuMmmn, T06TO OAHa YacTuHa
MONEKYNN — rofioBka — curbHonondpHa (rigpodinbHa), a iHwa 4acTuHa —
XBOCTU, SiKi € BYrneBOOHEBMMW pagukanamm, — HenondpHa (rigpodobHa).
Taka ocobnueictb 6ygosu chocdoninigis, a TovHiwe, docdorniuepuais, mae
HaA3BUYaMHO BENvKe 3Ha4YeHHs B By0Bi KMITUHHMX MeMbpaH.

[lo TpeTboi rpynu ninigiB — CTepoigiB — HaNeXuTb XONEeCTEPWH.
XonecTepuH € OCHOBHUM KOMIMOHEHTOM >XOBYHWUX KUCIIOT, SKi MiCNs BUAINEHHSA
IX TMEeYiHKOK B TOHKY KULLKY CHpUSIOTb €eMyNnbryBaHHIO >XUpPIB Ta IX
BCMOKTYBaHHIO, pearyloydm 3 XUPHUMWU KUACIIOTaMK rigponi3oBaHuUX XUpiB,
BHACMILOK 4YOro YTBOPKKTLCA pPO3YMHHI Yy BoAi kKomnnekcu. LinbHicTb
BGaraToUMKNIYHOro KinbuSA XOnecTepuHy Hagae MembpaHam crneumdivyHmx
BnactmBocTen. [icns cnonyyeHHs 3 Ginkamu ninign yTBOPHOTL HAOKOMIMIIEKCH
— ninonpoTeian, 3 sAkux nodyaosaHi KNiITUHHI MemBpanu. ig yac B3aemogil
ninigis 3 ByrrnesogamMun yTBOpPHOKTLCA rnikoninign. LI komnnekcn amdinatuyHi,
TO6TO BYrneBogHa YacTuHa y HUX MonspHa, a ninigHa HenonapHa. [Mnikoninign
BXOASATb A0 cKnagy KiiTMHHMX MembpaH, ocobnuBo 6arato ix MIiCTUTbLCA Y
Mi€niHOBIN O0BONOHL HEPBOBMX BOSIOKOH i HA NOBEPXHI HEPBOBUX KIiTUH. B
OCTaHHIM 4Yac [oKasaHo, WO MIKpoopraHiaMm MOXYTb BUAOINATU ninign 3

KNITUH B KyNbTyparibHy piguHy.



Part Il

24. Scan the text below to prove the basic role of nucleic acids in
the body.

25. Read and sum up the text.

Nucleic Acids

The nucleic acids deoxyribonucleic acid (DNA) and ribonucleic acid
(RNA) are macromolecules composed of monomers called
nucleotides.Therefore, DNA and RNA are polynucleotides.

By directing the synthesis of proteins within the cell, nucleic acids
provide the means of biochemical regulation. The monomers forming
nucleic acids, the nucleotides, consist of a five-carbon sugar, a phosphate
group, and a nitrogen-containing base. (A base is a substance that tends
to accept protons and will combine with acid to form a salt.) The
monosaccharide ribose serves as the sugar group for RNA (ribonucleic
acid), while deoxyribose is found in DNA. The bases contained in DNA —
adenine, thymine, guanine and cytosine (abbreviated A, T, G, and C) — are
also present in RNA, with the exception of thymine, which RNA replaces
with uracil (U). In both DNA and RNA the sugar and phosphate units act
as the backbone of the structure, with one of the nitrogen bases bonded
to each sugar. As with protein, the sequence of these nitrogen bases is
called the nucleic acid's primary structure.

One DNA differs from another in the sequence of bases attached to
the sugar-phosphate backbone. Thus variations among organisms are
based on differences in this base sequence. The yeast genome was de-
scribed as being closer to the human genome than anything else that had
been completely sequenced up to that time.

DNA carries the genetic blueprint for the cell while RNA is the inter-

mediary molecule that converts the blueprint into defined amino acid



sequences in proteins. A nucleotide is composed of three components: a
five-carbon sugar, either ribose (in RNA) or deoxyribose (in DNA), a nitrogen
base, and a molecule of phosphate, PO4>. The general structure of
nucleotides of DNA and RNA is very similar.

The nitrogen bases of nucleic acids belong to either of two chemical
classes. Purine bases — adenine and guanine — contain two fused
heterocyclic rings (rings containing more than one kind of atom). Pyrimidine
bases — thymine, cytosine, and uracil — contain a single six-membered
heterocyclic ring. Guanine, adenine, and cytosine occur in both DNA and
RNA. Thymine is present (with minor exceptions) only in DNA, and uracil is
present only in RNA.

Nucleotides consist of a nitrogen base attached to a pentose sugar by
a glycosidic linkage between carbon atom 1 of the sugar and a nitrogen
atom of the base, either the nitrogen atom labeled 1 (pyrimidine base) or 9
(purine base). Without a phosphate, a base bonded to itssugar is referred
to as a nucleoside, thus nucleosides containing one or more phosphates.

Nucleotides play other roles in the cell, the major role being as
constituents of nucleic acids. Nucleotides especially adenosine
triphosphate (ATP) are key sources of chemical energy, releasing sufficient
energy during the cleavage of a phosphate bond to drive energy-requiring
reactions in the cell. Other nucleotides or nucleotide derivatives function in
oxidation-reduction reactions in the cell as carriers of sugars in the
biosynthesis of polysaccarides and as regulatory molecules inhibiting or
stimulating the activities of certain enzyme or metabolic events. The major
informational function of nucleotides consist of nucleotides covalently
bonded,a phosphate from carbon 3 (referred to as the 3' prime carbon)
of one sugar to carbon 5 (5') of the z acent sugar. Chemically, the
phosphate linkage is a phosphodiester, since a single phosphate is
connected by ester linkage to two separate sugars. The sequence of

nucleotides in a DNA or RNA molecule is referred to as its primary structure.



The sequence of bases in a DNA or RNA molecule is informational, encoding
the sequence of amino lois in proteins or encoding specific ribosomal or
transfere function.

With a few exceptions, all ribonucleic acids are single-stranded
molecules. However, RNA molecules can fold back upon themselves in
regions where complementary base pairing is possible to form folded
structures. This pattern of folding in RNA is referred to as its secondary
structure.

RNA plays three crucial roles in the cell. Messenger RNA (mRNA)
contains the genetic information of DNA in a single-stranded molecule
complementary in base sequence to that of DNA. Transfer RNAs (tRNAs) are
the "adaptor" molecules in protein synthesis. Transfer RNAs convert the
genetic information from the language of nucleotides to the language of
amino acids, the building blocks of proteins. Ribosomal RNAs (rRNAs), of
which there are several types, are important structural and catalytic
components of the ribosome, the protein-synthesizing system of the cell. The
informational content of a nucleic acid is determined by the sequence of
nitrogen bases along the polynucleotide chain. Both RNA and DNA are
informational macromolecules.

RNA can fold into various configurations to obtain secondary structure.
The nucleic acid backbone is a polymer of alternative sugar and

phosphate molecules.

26. Ask questions of different kinds on the text.

27. Sum up the text with key words.

28. Find in the text the following word combinations and
translate them into Ukrainian.

nitrogen-containing base, tends to accept protons, with the
exception of thymine, the phosphate unit, act as the backbone of the

structure, attached to, releasing sufficient energy, during the cleavage, to



drive energy-requiring reactions, nucleotide derivatives, inhibiting or
stimulating the activities, metabolic events, the major informational function,
covalently bonded, is connected by separate sugar, encoding the
sequence of amino ions, convert the genetic information from...to, is

determined by, along the polynucleotide chain, fold into various
configurations, to obtain secondary structure, alternative molecules,

complementary role.

29. Find in the text the English equivalents of the following
Ukrainian word combinations.

HyKrneiHoBa KucnoTa, 3abesnevyBaTu 3acib, cknagatnucs 3 MOHOMEPIB,
cnpsIMOBYBaTU CUHTE3, HKa MpurMmae, YTBOPKOBATU Ciflb, CIYXUTb $K
LyKpoBa rpyna, 3a BUMUHATKOM ypauuny, o6edHYETbCA 3 KMUCIOTOW, OAHa
OHK BigpisHsieTbcsa Big iHWOI, 3HaxoanTbed B [OHK, Ak ...Tak i, 3amiHioe
ypauunom, HasuBaETbCA $K, HECTU TeHeTUYHY iHgopmaLito, nepBMHHA
CTPYKTYpa, BUBINbHATN €HEPrit0, OOAUHMLSA LYKPY, NPUEOAHAHNN 00 MONEKYNN
LyKpy, dpocdaTHUn 3B'A30K (2), KICTAK CTPYKTYpPWU, NOCNIQOBHICTb OCHOB,
BIOPI3HATUCA Bid, onucaHa $K, FeHOM [pDbKOXiB, MPOMDKHA MOnekyna,

nepeTBoploe iHPOopMaLito Ha.

30. Fill in the gaps.

acids, serves, found, attached, provide, converts, accept, consist,
bonded, replaces, composed.

The nucleic __ : deoxyribonucleic acid (DNA) and ribonucleic acid
(RNA) are macromolecules __ of monomers called nucleotides.Therefore,
DNA and RNA are polynucleotides. Nucleic acids _ the means of
biochemical regulation. The monomers forming nucleic acids, the
nucleotides, ~_ of a five-carbon sugar, a phosphate group, and a
nitrogen-containing base. A base is a substance that tends to
protons and will combine with acid to form a salt.) The monosaccharide

ribose as the sugar group for RNA (ribonucleic acid), while



deoxyribose is _ in DNA. The bases contained in DNA — adenine,
thymine, guanine and cytosine (abbreviated A, T, G, and C) are also
present in RNA, with the exception of thymine, which RNA __ with uracil
(U). In both DNA and RNA the sugar and phosphate units act as the
backbone of the structure, with one of the nitrogen bases __ to each
sugar. One DNA differs from another in the sequence of bases __ to
the sugar-phosphate backbone. DNA carries the genetic blueprint for the
cell while RNA is the intermediary molecule that _ the blueprint into de-

fined amino acid sequences in proteins.
31. Prepare the text for the back translation.

32. Discuss the situations through the interpreter using the
Sequence of Tenses as well as the argumentation and connective
words.

1. Kinds of nucleic acids. 2. Strucrure of nucleic acids. 3. The primary
and secondary structure of RNA. 4. Functions of nucleic acids in the body

and in production. 5. Notion, function and variants of bases.

33. Translate the following text into English.

Y KniTMHax icHye ABa TUNWN HYKNEeTHOBUX KUCNOT: puboHykneiHosi (PHK)
i nesokcnpmnboHykneiHosi ([HK). HykneiHoBi kncnotn tak camo, sk i 6inku,
NOTPIOHI Ansa Xutta. 3 HUX NOByaOBaHWUA reHETUYHUIA MaTepian YCix XXUBUX
OpraHismis.

3'ACyBaHHHA CTPYKTYpPY HykneiHoBux kucrot, 3okpema [OHK, pano
3MOry 3p03yMiTU, K KNITUHU (OpraHiamMun) 3 BEMNUKOK TOYHICTIO BiATBOPHOOTH
cebe Ta 9K y HUX KOAyeTbCS iIHopMaLis, HeobxigHa ansa perynauii ix
XUTTEQIANBHOCTI.

HykneiHoBi kucrnotm nobygoBaHi 3 MOHOMEPIB —  HYKMNeoTuAiB.
HykneoTtugm matoTb Taky 6yaoBy: a30TUCTa OCHOBA BYINEBOA MNEHTO3a —

docdopHa kncnota. o cknagy OHK BxoanTb 4OTUpK BUON HYKNEOTUAIB:



Ae30KcCi-ageHinoBa, Ae30KCcuryaHinosa, 4e3oKCUTMMignnoBa i e30KCcuum-
TMagunoBsa Knucnotn, a oo cknagy PHK Takox 4yoTmpun Bugm HykneotTnais:

ageHinosa, ryaHinosa, unTnamnoBa Ta ypauunoa KUCIOTH.

o ,  NH,
N_ -
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A30TUCTI OCHOBM, SKi MOXYTb YTBOpPIHOBaATM BOAOHEBI 3B'A3KM,

Ha3nBalTbCA  KOMMMEeMeHTapHuMu.  3aBOsIKM  BCTAHOBMIEHHIO  KOM-
NNeMeHTapHOCTI OCHOB Baanoca nobyayesatu mogens monekynu [OHK.
Ypauun, xo4a i He Bxoantb o cknagy OHK, moxe 6yTn KoMnneMeHTapHUm
A0 a [EHiHy.

3rigHO 3 TpmBUMIpHOK Modensnto monekyna [OHK cknagaetbcs 3 OBOX
MNONIHYKNEeOTUAHUX JaHUoriB, SAKi YTBOPKOKOTL Y NPOCTOPiI npasy cnipanb
BIHOCHO OfHiel i Tiel camol oci. NeHTo3odocaTHUN «KICTAK» MONEKynu
3HaxoauTbCA Ha nepudgepii noaBiMHOT cnipani, a asoTUCTIi OCHOBUM —
BCEpeauHi, i X NAOWMHN NepneHanKynapHi 4o oci chiparni.

CuHmes HiKomuHamidaldeHiHOUHyKrieomuodgocgamy (HAL®D)
30IMCHIOITL LUIAXOM eKCTpakuil 3 ApbKaXiB. TakoX BUKOPUCTOBYETLCS
MeTo pepMeHTaTUBHOIO (pocopuntoBaHHA, nNpu skomy gk mxkepeno HAL-
KiHa3n BUKOPUCTOBYIOTb KNITUHM MiKpob6iB Brevibacterium ammoniagenesto
MeTogom KpioreHHOI pagiauiHol nonimepusauil oTpUMyHTb iMMOBini3oBaHi
MIKpOBHi KniTMHW. B peakTopi nepioguMyHOl Ail 3 MilWankow 4YnM B peakTopi
6e3nepepBHOI Ail iMMOGinNizoBaHNn YepMEHT BMILLYIOTb B KOMOHKY. [licns
3aBEpLUEHHST Npouecy B peakTopi KOpepMeHT, Lo YyTBOPUTU, OCaLXYHTb

€TaHOJSIOM, MOTIM NPOMMBAOTb aLEeTOHOM i ePipOM Ta BUCYLLYIOTh.



LESSON 4

The Sequence of Tenses

1. Read and memorize the following words and

combinations.

muscle contraction

release

wastes removal
transmission
digestion

yield

convert

blood stream
anabolic pathway
excrete with urine
reduce

pathway

couple

pick up

chemical bond
stable vehicle
energy storage

reverse

CKOPOYEHHSI M’A3IB
BUBINbHATA
BUAANEHHs BigxoaiB
nepenavya
TpPaBnEHHS
NpM3BOAMTM OO, MaTh
pe3ynbTaTtom
nepeTBoOplOBaTU
MOTiK KPOBI

LLASX aHaboniamy
BUOINATU 3 CeYeto
BiQHOBMOBATU, PO3KUCOBATU
LLNAX
3’eQHyBaTUCH
3axBaTuUTU

XiMIYHMI 3B’A30K
CTinkKin 3aci6
30epiraHHA eHepril

3BOPOTHIN

word

2. Find the international words in the text and give their

Ukrainian analogues.

3. Form the adjectives with the suffixes: -ive, -ex, -ent, -ar(y), -ous.

complete, differ, regulate, celle, molecule, globule, muscul, complement



phosphorus, nerve, construct, effect.

4. Form the words with the prefixes: hetero-, re-, co-, con-, com-,
sur-, trans-.
act, generate, move, enzyme, chromatic, cycle, use, round, turn,

amination, formation.
5. Read, translate and exemplify the text.
Anabolism, Catabolism, and Metabolism

Anabolism refers to the range of biochemical reactions that occur
in living cells, in which larger molecules are synthesized from
smaller ones, as in the construction of proteins from amino acids. These
processes usually require energy and are therefore is used by the
cells to store it. An organism's catabolism is made up of the pathways
through which larger molecules are broken down into smaller ones,
releasing the energy needed for muscle contraction, waste removal,
transmission of nerve impulses, and all other cellular processes that
demand energy. Together, an organism's anabolism and catabolism are
referred to as its metabolism. A series of anabolic and catabolic
processes, described below, produces the molecules ultimately used
as the major source of cellular energy.

Catabolism of Simple Sugars. During digestion — the first step in the
process of extracting energy from food — polysaccharides, proteins, and
fats are hydrolyzed, yielding simple sugars, amino acids, and fatty acids.
The catabolism of the simple sugar glucose includes a ten-step reaction
known as glycolysis, or the Embden-Meyerhof pathway, in wnich each
glucose molecule is converted into two three-carbon molecules called
pyruvate. These then undergo decarboxylation (loss of carbon dioxide), form-
ing a two-carbon acetate group, which subsequently attaches to the

compound known as coenzyme A, forming acetyl coenzyme A (acetyl



CoA), a molecule essential to the further release of energy

Catabolism of Amino Acids. Each of the 20 amino acids is
catabolyzed by means of its own unique pathway. In each case the
molecule's nitrogen is removed, either as part of an ammonium ion (a
positively charged compound of one nitrogen and four hydrogens, or NHi")
or by transamination, in which the amino group (NHU) of the amino acid
is transferred to a keto acid, specifically an a-keto acid, prior to being
used in the formation of another amino acid. Transamination enables an
organism to synthesize amino acids that may not be present in its diet.
The carbon remaining from the original amino acid is used either in
glycolysis or in the citric acid cycle. Ammonium ions, in contrast, are toxic
and must be removed from the body. Some ammonium is excreted in the
urine, but most of it is removed through the urea cycle, an anabolic path-
way in the liver.

Citric Acid Cycle. The acetyl CoA units produced by the catabolism of
the three major biochemical groups bond with oxaloacetic acid to form
citric acid, the first step in a closed loop of reactions known as the citric
acid, or Kreos, cycle. During each turn of this cycle, two carbon dioxides
are produced and flavine adenine dinucleotide (FAD) and the ion
nicotinamide adenine dinucleotide (NAD) (both of which are coenzymes)
are, with the addition of hydrogen, reduced to FADHZ2 and NADH,
respectively. The product of the final step of the cycle is oxaloacetic acid,

which bonds to another acetyl CoA, starting the whole cycle again.
6. Discuss the title, the topic, and the aim of the text.

7. Answer the questions on the text.
1. What does the notion of metabolism include? 2. Is there any
difference between the two metabolic processes? 3. The first step in
extracting energy from food is known as digestion, isn’t it? 4. What process

is called glucosis? 5. What is going on with the molecule after glucosis?



6. How is nitrogen removed in the catablism of amino acids? 7. Does
transamination enable an organism to synthesize dificient amino acids?
8. What substances are produced during the citric acid cycle? 9. May flavine

adenine dinucleotide be the final product of the citric acid cycle?
8. Ask your own questions of different kinds on the text.

9. Sum up the text structurizing it with the introductory and
connective words and learn your summary by heart.

to begin, then, after that, to continue, in conclusion, in order to,
however, If, still, at this point, toward, as, following, through, during, in
anticipation of, after, then, so, by comparison, as, therefore, described
below, by itself, together, since, thus, nevertheless, it goes without

saying, that; certainly, evidently, undoubtedly.

10. Find in the text the following word combinations and translate
them into Ukrainian.

refers to, in the construction of, require energy to store it, is
made up of the pathways, needed for muscle contraction, transmission
of nerve impulses, demand energy, ultimately used, as the major
source of cellular energy, extracting energy from food, yielding simple
sugars, pass into the bloodstream, carried to the cells, undergo
decarboxylation, loss of carbon dioxide, forming a group, subsequently

attaches.

11. Find in the text the English equivalents of the following
Ukrainian word combinations.

obcar (KinbKiCTb), 3ycTpiyatuca Yy, BiOOMUM €K, 4Yepe3 SKUN,
po3sLiensntoBaTucs Ha, BUOANEHHS BiAXxonis, HasneaTucs
(BigHOCUTUKCSA) K, XUPHI KUCIoTN, NPOCTIiLli CMonykKu,
nepeTBOpPOBATUCA Ha, BUAINATU €EHepPrilo, MNPOTAroM TpaBlIEHHSH,

NepLUINN KPOK, ONMUCAHUN HUXYe, YTBOPOBATU / NEPEHOCUTMU



aMiHOKUCIOTY, NPUKPINAATAUCA 40 CNONYKW, YTBOPIOE MOMNEKYNHN.

12. Fill in the gaps.

removal, yielding, require, undergo, to store, attaches, converted,
source, extracting, refer to, pathways, releasing, occur.

Anabolism _ the range of biochemical reactions that __ in
living cells, in which larger molecules are synthesized from smaller
ones, These processes usually  energy and are therefore is used
by the cells __ it. An organism's catabolism is made up of the
through which larger molecules are broken down into smaller ones,

the energy needed for muscle contraction, waste
transmission of nerve impulses, etc. Together, an organism's anabolism
and catabolism are _ as its metabolism. A series of anabolic and

catabolic processe, produces the molecules ultimately used as the

major __ of cellular energy. During digestion — the first step in the
process of _ energy from food — polysaccharides, proteins, and fats are
hydrolyzed, = simple sugars, amino acids, and fatty acids. In the
process of the simple sugar catabolism each glucose molecule is __ into

two three-carbon molecules called pyruvate. These then

decarboxylation, forming a two-carbon acetate group.

13. Match the synonyms.

include, happen, join, liberate, carry out, breathing, receive, split,
create, disintegrate, happen, building, demand, accumulate, get, reduce,
eliminate, move, transform, occur, respiration, obtain, break down, fall into,
add, involve, release, drive, form, shorten, gather, convert, require,

construction, break, remove, occur.

14. Match the notions and their definitions.
1) decarboxylation, acetyl CoA, digestion, transamination, ammonium

ion.



2) a positively charged compound of one nitrogen and four
hydrogens, the process in which the amino group (NHU) of the amino
acid is transferred to an a-keto acid, loss of carbon dioxide, the first step in
the process of extracting energy from food, a molecule essential to the

further release of energy.

15. Explain the following notions using the text:
anabolism, catabolism, metabolism, transamination, Embden-

Meyerhof pathway, piryvate, coenzyme.

16. Learn the derivatives and use them in situations.

transfer — transport — transportation — transmission — transform,
oxygen — oxyde — oxygenation — oxydize — dioxyde — oxidant, carbon —
carbonic — carbonize — carbonized — carbonization — carbohydrate —

carboxile — carbonaze, metabolic — metabolism — metabolite — metabolize.
17. Prepare the text for the back translation.

18. Analyze tense and voice of the verbs in the text. Give their

tense forms in the sentences.

19. Use the conversives in the sentences as nouns and verbs.
store, step, limit. process, call, form, release, contrast, bond, turn,

transport, demand, waste, extract, yield, charge, cycle, sequence, cause.

20. Fill in the gaps with the prepositions.
at/to/ from (of), in/into / out of, on / onto / off, over / above / under /

below, through / across, throughout / over, about / around, by / with.

Anabolism refers _ the range of biochemical reactions that
occur ___ living cells, __ which larger molecules are synthesized
smaller ones, as _ the construction of proteins from amino

acids. These processes usually require energy and are therefore is

used the cells to store it. An organism's catabolism is made up



____ the smaller ones, releasing the energy needed muscle
contraction, waste removal. The acetyl CoA units produced the
catabolism the three major biochemical groups bond

oxaloacetic acid.

21. Discuss the situations through the interpreter using the
Sequence of Tenses as well as the argumentation and connective
words.

1. Catabolism of simple sugars. 2.Catabolsm of amino acids. 3. Citric
acid cycle. 4. Catabolism in the body and methods of its regulation. 5. Use of
catabolic processes in production.

Let us review / observe / consider / regard

in view of, my point of view / my attitude / position, in my opinion / to my
mind, keep in mind, give me a piece of mind

certainly, for certain,with certainty, to be certain, sure, surely, obviously

Let’s suggest / imagine / suppose/ guess that, provided / in case / if

we..., as far as, suppose

22. Translate the following abstract into English.

[Ana KOXHOT KNiTUHM XapaKTepHUn OOMIH peyYOBUH 3 HABKOSIULLHIM
cepegoBuwieM. Yci peakuii, 4ki BigbyBalTbCA B KNiTUHI, MOXHa
po3noainnTn Ha ABi rpynun: aHaboniTUYHi — CUMHTEe3 BENUKMX MOSNeKyn i3
NpocTuX i ApibHUX 3 BUTpaTOK eHeprii Ta kaTtaboniyHi —  peakuil
po3LWenneHHa BENMKMX MOMeKyn Ha [ApiOHi: npocTi, nepeBaxHoO 3
BuaineHHam eHeprii. CykynHicTb kataboniyHux i aHaboniyHmMx npouecis,
Lo BigbyBalTbCA B KNiTUHI, Ha3nBaTb Memabos1iamom.

[Ana BUKOPUCTaAHHA B >KMBIW KNITUHI  HauWnpugaTHiwa XiMmiyHa
€Heprisi, OCKiNbKA BOHa flerko MOXe nepegaBaTUCA 3 OOHIEI YaCTUHMU
KNITUHW B iHWY i BUTPA4YaTUCA €KOHOMHO Ta NeBHUMM nopuiaMun Tam, e B
ubomy € notpeba. EHepria npogykyeTbcs nig yac guxaHHa. JuxaHHAIM

Ha3nBaeTbCs OyOb-AKWUIA NPOLIEC, 3a IKOFO OKMCHEHHSI OpraHiYHnX



pevyYoBUH NPUBOAUTL OO0 BUAINEHHSA XiIMIYHOT eHepril. AKwo uen npouec
BiabyBaeTbCa B KMiTUHAX, WOro Ha3MBakwTb TKaHWHHUM, abo
KNiTUHHWUM [OUXaHHAM, SKWO [ONA OKUCHEHHHA BUKOPUCTOBYETLCS
KUCEHb, TO — aepobHMM, a €AKWO B peakuii KUCEHb He
BUKOPUCTOBYETLCA, TO — aHaepobHUM.

Takum aHaepobHMM MexaHi3MOM NPOAYKYBaHHA eHepril € rMikonia.
[nikoni3a — nNOCMIgOBHICTb XIMIYHUX peakuin, y pesynbTaTi rfikonisy
OfHa MOJieKyna rroKO3N POo3LLENNIOETLCA Ha OBi MOMEKynn NipoOBUHOr-
pagHoi Kncnotu. Mikonia 34iNCHIOETLCA B LMTO301i KNiTMHW aHaepobiB Ta
BCiX BUWMKX opraHiamiB — aepobiB. EHepria, wo Buainaetbca nig vac
PO3WENSEHHA OpraHiYyHUX pPevyoBUH, aKyMYNETbCA B cheundidHnx
crnosnykax, a BXe MnoTiM BUKOPUCTOBYETbLCA ANS PidHUX NOTpeb KMiTuHu. Y
npoueci eBontouii KNITMHM BUPOOMNM 30aTHICTb CUHTE3yBaTu 3HAYHY
KiNnbKiCTb CNOJSTYK — aKkymMyndaTtopiB eHeprii. OgHielo 3 HanBaXxnumsilnx

TaKNX CNoJsiyk € ageHo3nHTpudocdopHa kucnota(ATO).

Part Il

23. Read and sum up the text.

Oxidation

Oxidation. Many of the reactions within catabolic pathways involve
oxidation (the addition of oxygen to a molecule). Whether a reaction
occurs in a laboratory or a living organism, every oxidation reaction must
be accompanied by a reduction. In the cell certain oxidations are coupled
to the reduction of NAD" and others to the reduction of FAD, depending
on the chemical bonds being formed in the oxidized compound.

ADP to AW. The final step in the catabolism of food is the
conversion of the molecule adenosine diphosphate (ADP) to adenosine

triphosphate (ATP), a high-energy compound that can be used to drive



cellular reactions. By itself, ATP is a rather unreactive molecule, which
makes it a stable vehicle for energy storage. The energy is released only
in an enzyme-catalyzed reaction in which ATP loses a phosphate group
and converts back to ADP.

The conversion of ADP to ATP occurs in a pathway called the
electron transport sequence, in which electrons and protons picked up in
the citric acid cycle by the coenzymes NADH and FADH2 are transferred
to oxygen, releasing large amounts of energy and causing the oxygen to
combine with hydrogen, forming water. Some of the energy released
during the transport sequence is picked up for the conversion of ADP to
ATP. The transport sequence also converts the two coenzymes back to
their oxidized form, enabling them to again serve as oxidizing agents in
the citric acid cycle. In the absence of oxygen most organisms have only
a limited ability to extract energy from food. Essentially the reverse of

carbohydrate catabolism, photosynthesis is an anabolic process.

24. Ask your own questions of different kinds on the text.

25. Make up an abstract of the text and retell it using the

introductory and connective words.

26. Find in the text the following word combinations and translate
them into Ukrainian.

essential catabolic pathways, involve oxidation, the addition of
oxygen, a reaction occurs, accompanied by a reduction, oxidations are
coupled to, depending on the chemical bonds, the final step, to drive
cellular reactions, by itself, a rather unreactive molecule, makes it a stable
vehicle, loses a phosphate group, called the electron transport sequence,
picked up in the citric acid, are transferred to, releasing large amounts of
energy, causing the oxygen to combine with hydrogen, enabling them,

serve as oxidizing agents, have only a limited ability, the reverse of.



27. Find in the text the English equivalents of the following
Ukrainian word combinations.

WNsax katabonisamy, peakuisi OKUCNEHHS, OOAaBaHHS KUCHIO,  3anexHOo
Bi, CynpoBOMKYBaTUCA peayKuien, NoeaHyBaTUCHA 3, MPOBOAUTU peakLito,
HaginHuiA  3acib, MOXe BUKOPUCTOBYBaTUCS, 306epiraHHA eHeprii, eHepris
BMBINBbHAETLCS, NEPEHOCUTUCS 0 KACHIO, TPAHCMOPTHUIA NaHLOr, 3axXonsoBaTtu
eneKkTpoHn, obmexeHa 3aaTHiCTb, 4obyBaTh eHeprito, 3ycTpidaTuca y, yepes
KUK, po3wennBaTuUCca Ha, BuaaneHHa BigxodiB, Has3uBaTuUCH
(BigHOCUTUKCSA) K, XUPHI KUCIOoTN, npocCTiLi CMOnykKu,
nepeTBOpPOBATUCS Ha, NPOTANOM TpaBJIEHHSA, NepLNin KPOK, ONUCaAHUN

HUX4Ye, YTBOPKOE MOMNEKYMM.

28. Fill in the gaps.

reduction, storage, transferred, picked up, pathways, compound,
drive, addition, released, coupled, occurs, sequence, accompanied.

Many of the reactions within catabolic __ involve oxidation (the
_____of oxygen to a molecule). Whether a reaction ___ in a laboratory or
a living organism, every oxidation reaction must be _ by a reduction.
In the cell certain oxidations are _ to the reduction of NAD" and
others to the _ of FAD, depending on the chemical bonds being
formed in the oxidized . A high-energy compound that can be used to
_____cellular reactions. ATP is a rather unreactive molecule, which makes
it a stable vehicle for energy _ . The energy is __ only in an
enzyme-catalyzed reaction in which ATP loses a phosphate group and

converts back to ADP.The conversion of ADP to ATP occurs in a

pathway called the electron transport __ , in which electrons and
protons in the citric acid cycle by the coenzymes NADH and
FADH2 are to oxygen.

29. Prepare the text for the back translation.

30. Discuss the situations through the interpreter using the



Sequence of Tenses as well as the argumentation and connective
words.
1. Notion of oxidation. 2. Conditions of oxidation. 3. Conversion of
ADP to ATP.

31. Translate the following text into English.

OKUCHEHHSI OpraHiyHMX peyoBMH, WO BiaOYyBaETbLCA B KNITUHI
CYNpPOBOOXYETbCA  BUAOINEHHAM  XiMIYHOI  eHeprii, Ha3MBa€ETbCH
8HYMPIWHIM, MKaHUHHUM, ab0 KIiMUHHUM, AUXaHHAM. AKWO ANS UbOoro
BUKOPUCTOBYETbCA KUCEHb, TO Take OUXaHHS Ha3UBaETbCA aepOobHUM.
BoHo nputamaHHe aepboHUM NpokapioTam.

[Mpouec anxaHHA LMTONOrK po3rnsgatrTb HA MIKPOCKOMIYHOMY PIBHI,
TO6TO LiKaBJATbCS MOJIEKYNAPHUMU MexaHiaMmamu npoLecis
BUKOPUCTAHHA KUCHIO Ta YTBOPEHHS BYIMEKUCNOoro rasy B KITUHaX.
CybcTpaTamMn ona AuXaHHS € OpraHivHi cnonykn — Byrnesogw, i 6inku.
OpgHak 6inblWwicTb KNITUH BUKOPUCTOBYE Hacamnepepn BYyrneBoaw.
[Monicaxapunan BKNYaTbLCA B NPOLEC AMXAHHS nuwe nicnga Toro, 9K
BiAOyBa€eTbCA X rigponia 4o MoHocaxapuais.

XKvpu TakoXX BUKOPUCTOBYIOTLCA Mif Yac AUXaHHSA. Y MaTpPUKCI
MiITOXOHApPIN BiAOyBaeTbCA npouec pPo3WenneHHa XUPHUX KUCHOT.
Tak, OO0Bri NaHUMM XUPHUX KUCHOT B3aEMOAiOTb 3 (epMeHTOM, [0
CKnagy AKoro BxoauTb KopepMeHT A, dkui nosHa4vawTb 9k KoA — SH
(OCKiNbKKW BiH MICTUTb cynbrigpunsbHy rpyny — SH). Iig sBnnnBom Takoi
B3aeMoAil XUPHiI KUCNOTWM pPO3LWLENIOITLCA 0 «aKTUBHOI OUTOBOI
KUCNOTU» — aueTUIkoeH3sumy A.

Ockinbkn OINKKM B KIMITUHaAX BUKOHYIOTb 6GaraTto XUTTEBO BaXNMUBUX
PYHKLiN, TO BOHW BUKOPUCTOBYKOTBCA ANS AUXAHHA nicna  Toro, $K

BMYEpPNYKOTbLCA BCi 3anacu BYrfeBOiB i XXMPIB 3a TPUBAroro rornogyBaHHS.



LESSON 5

The Participle Functions
Part |

1. Read and memorize the following words and word

combinations.

source
earth

unicellular

liberate

dark phase
reduced compound
discard

equation

assign

elucidate, lay bare
divide, double,
duplicate

in order to
increase, raise

to avoid this
generate, reproduce
fertilized egg
genetic pool
spindle

cleavage furrow
microfilament

metaphase plate

mpKepeno

3emMng

OOHOKNITUHHUN
BUBINbHATYU

TEMHa cTagiqa

BiHOBMNEHa, po3KMcrneHa crnonyka

BigLLennoBaTn
PIBHSIHHS
npunncyeaTtu

3'acyBatu

ainuTucs

ansa Toro, wob
30inbwKnTH

o6 3anobirTn ubomy
nopoaxyBaTu
3annigHeHe aunue
reHeTU4HUN Habip
BEpPETEHO

6oposHa noginy
MIKPOBOJTOKHO

MeTacpasHa nnacTuHka

2. Find the international words in the text and give their



Ukrainian analogues.

3. Form the verbs with the suffixes -ize, -te, -ate, -de.
catalysis, reaction, devision, excretion, deleting, transamination,
hydrolysis, synthesis, organization, provision, elucidation, liberation,

oxidation, separation, assimilation, translation, conjugation, replication.

4. Form the adverbs with the suffix -ly.
simple, chemical, physical, technical, simultaneous, ultimate, great,

original, natural, sure, officia, useful.

5. Read, translate and comment on the text. Use the words below
to read the equations.
devided by, multiplied by, added to, substracted from, is / is equal /

equals to / makes / gives, to the power of.

Photosynthesis

Photosynthesis is the anabolic process by which green plants and certain
green and purple bacteria use the energy of sunlight for the synthesis of
organic compounds. It is the ultimate source of food for almost all organisms
on earth. In this process carbon dioxide (CO,) is the source of carbon, and
water (H2O) provides the hydrogen atoms needed to transform carbon dioxide
into carbohydrates, which are the main products of plant photosynthesis and
by-product — oxygen gas, liberated from water. The plant discards the
oxygen as waste and stores the carbohydrate in special components
called chloroplasts. Photosynthesis occurs by way of two separate
chemical processes:in plants and in bacteria.

The carbon is often derived from organic acids or other simple organic
compounds. The hydrogen in bacterial photosynthesis comes not from water,
but from reduced sulfur compounds, hydrogen gas, or the decomposition of

organic compounds. Hence oxygen is not given off in bactrterial photosynthe-



sis. The main products of bacterial photosynthesis are amino acids, proteins,
and polymers of certain fatty acids.

Photosynthesis includes a dark phase and a light phase. The dark
phase involves a series of enzymic reactions of assimilating carbon
dioxide. The light phase includes reactions that convert the energy of sun-
light into forms of chemical energy needed for carbon dioxide
assimilation. Plant photosynthesis is represented by the equation of

(1) n COz+ n H20 2 (CH20)a + n - O 2,
glucose, the main carbohydrate unit of such polysaccharides as cellu-
lose and starch that make up the bulk of plant products. Bacterial
photosynthesis, the nature of which was elucidated by the American
microbiologist Cornelius B. van Niel, is often represented by the equation
(2) CO2+ 2 H.S @t (CH.0) + 2 S + H-0,
in which hydrogen sulfide (H-S), rather than water, may be the
hydrogen donor with the result that sulfur, and not oxygen, is the by-
product excreted or accumulated inside the bacteria.

Van Niel's work laid bare the basic similarity of bacterial
photosynthesis to plant photosynthesis. By making n=1 and adding one
molecule of water to each side of equation 1, the equation for plant
photosynthesis may be written as

(3) CO2 - 2 H.0 ™, (CH0) + O2 - H-0.
Equations 2 and 3 are basically analogous and demonstrate that

the overall result of photosynthesis is a light-induced oxidation-reduction

reaction in which a hydrogen donor is oxidized and CO, is reduced. In
plant photosynthesis (equation 3), in which water is the hydrogen donor,
its oxidation results in the liberation (and escape) of oxygen. In bacterial

photosynthesis (equation 2), in which hydrogen sulfide is the hydrogen

donor, its oxidation results in the liberation of sulfur.

6. Look through the text. Discuss its title, topic, and aim.



7. Look through the text again to answer the following
questions.

1. What is the function of photosynthesis in plants? 2. What chemical
compounds take part in the process of photosynthesis? 3. How does
hydrogen appear? 4. What are the main products of photosynthesis?

5. Does photosynthesis include many phases? What are they?

8. Ask your own questions of different kinds on the text.

9. Write the plan and retell the text.

10. Find in the text the following word combinations and translate
them into Ukrainian.

the ultimate source of food, provides the hydrogen atoms, liberated
from water, discards the oxygen as waste, by way of, separate
chemical processes, other reduced sulfur compounds, the decomposition
of organic compounds, certain fatty acids, the dark phase involves, a
series of enzymic reactions, convert the energy of sunlight, needed for

carbon dioxide assimilation.

11. Find in the text the English equivalents of the following
Ukrainian word combinations.

3acBooBaTuM (2) eHeprito, KiHUEBe [OXepeno, nocrtayatn aToMmMm,
HeobXigHi Onsi NepeTBOPEHHA, FOMIOBHMMA MPOAYKT, MOBIMHUIA NPOAYKT,
BUBINbHEHNIW 3 BOAMW, NOXOAUTW Bif, BIQHOBMNEHHS CNOMYK, pO3Knazg Cronyk,

NEBHI XXUPHI KNCNOTU, TEMHA (pasa, csiTia ¢pasa, BKIIoHaTN peakLito.

12. Fill in the gaps.
degree, called, own, precursor, provide, use, occur, decomposition,
convert, involve, assimilation, discard, derived, reduced.
Photosynthesis is the process by which green plants and certain green
and purple bacteria __ the energy of sunlight for the synthesis of organic

compounds. The plant the oxygen as waste and stores the carbo-



hydrate in special components called chloroplasts. Photosynthesis
by way of two separate chemical processes. The carbon is often
from organic acids or other simple organic compounds. The hydrogen in
bacterial photosynthesis comes from reduced sulfur compounds, hydrogen
gas, orthe _ of organic compounds.. Photosynthesis includes a dark
phase and a light phase. The dark phase _ a series of enzymic
reactions of assimilating carbon dioxide. The light phase includes
reactions that __ the energy of sunlight into forms of chemical energy

needed for carbon dioxide assimilation.

13. Match the synonyms.

final, supply, free, hardness, diverse, blow up, engage,
interconnected, name, come from, degrade, make clear, show, vyield,
finish, variable, accomplish, involve, call, interlinked, elucidate, give,

derive, link, provide, explode, demonstrate, rigidity, liberate.

14. Explain the notions using the text.
photosynthesis, chloroplast, polymers, enzyme, equation, donor,

amino acids, carbohydrates, by-product., reduce.

15. Discuss the derivatives. Does the word denote / signify an
object, action, process, property, person, phenomenon or other?

synthesis — synthetic — photosynthethis — photosynthetic, compose —
composing — composed — composition — decomposition, transform —
transforming — transformed - transformation, bacteria — bacterial —

bactericide — bactericidal — bacteriological — bacteriology — bactrim.

16. Prepare the text for the back translation.

17. Analyze tense and voice of the verbs in the text. Give their

tense forms in the sentences.

18. Write out the sentences wih Participle | (-ing verb form) and



Participle Il (-ed verb form or the 3-rd verb form) from the text,

define their functions and translate the sentences.

19. Transform the verbs into participles.

1. Organelles which take part in photosynthetic processes are called
plastids. 2. Plastids are derived from the egg, or female cell, and multiply
independently in the cytoplasm. 3. Some of the carotenoid pigments, or
leucoplast store starch and are involved in gravitational responses. 4. Plant
cells contain various types of organelles called plastids, which are involved
in photosynthetic processes. 5. A good example of this is a piece of celery
that becomes limp when stored in the refrigerator. 6. Mitochondrialike plas-
tids are derived from the egg, or female cell, and multiply independently in

the cytoplasm.

20. Finish the impersonal sentences.

1. It's certainlythat . 2. ltmustbethat . 3. It's probably
that . 4.Iltcouldbethat .5 Itmaybethat  .6.I's possibly
that 7. Itmightbethat . It's definitelynotthat . 9.1t
couldn'tbethat . 10. Onecansaythat . 13. Itis quite natural
that . 14.ltisforthemthat . 15.Itisknownthat . 16. It
semsthat . 17. Thisisknowntobe . 18. There is much work to

do. 19.There may (must, can) be some sense in it. 20. It looks as if it were

21. Fill in the gaps with prepositions.

Photosynthesis is the anabolic process  which green plants and
certain green and purple bacteria use the energy of sunlight for the synthesis
of organic compounds. It is the ultimate source _ food __ almost all
organisms on earth. _ this process carbon dioxide (CO,) is the source
______carbon, and water (H,O) provides the hydrogen atoms needed to
transform carbon dioxide _ carbohydrates, which are the main products
______plant photosynthesis and by-product — oxygen gas, liberated

water. The plant stores the carbohydrate chloroplasts. Photo-



synthesis occurs way of two separate chemical processes. The
carbon is often derived organic acids or other simple organic
compounds. The light phase reactions convert the energy of sunlight

forms of chemical energy needed for carbon dioxide assimilation.

22. Transform the non-prepositional word combinations into
the prepositional ones.
organic compounds synthesis, plant photosynthesis, carbon dioxide

assimilation, bacterial photosynthesis, sunlight energy, cell respiration.

23. Use the Participle as well as the argumentation and
connective words in the dialogues on the following topics.
1. The notion of photosynthesis. 2. The chemical processes in
photosynthesis. 3. The formulars of plant and bacterial photosynthesis.
4. The planetary importance of photosynthesis.
argue, object, agree, disagree, challenge
it's true / wrong / false, exactly / obviously/ precisely so
make a decision / conclusion / mistake / agreement / attempt / an effert / an
error / an experiment / a contribution to / resolution / statement
Attention! give / pay (special) attention to, attend to other people’s opinion
on one hand — on the other hand
Let's specify the subject / the field of investigation.
regarding / taking into considerationthe fact that
provide, supply, ground, prove, exemplify, illustrate
supply / provide the calculations / formulas / explanations

provided / granted / if / when we take it as a truth./ take for granted

24. Translate the following text into English.
doTocunHTE3 (Big NaTt. gomo — CBITNO Ta rpeub. CUHMecu3
— 3'egHaHHA) — YTBOPEHHA BULLUMU pPOCIIMHaAMUK, BOOOPOCTAMM,

gbomocuHme3yr4YuMu MiKpoop2aHiaMamMu OpraHiYHUX pevyoBUH 3a



A0MNOMOroKo CBITSIOBOI €Hepril, Wo NOorfiMHaeTbca xJsiopoghisziom Ta
iH. OTOCUHTE3YYUMU rnicmMeHmamu. B npoueci poToCuHTE3Y B
pOCIVHI BiaOyBa€eTbCA NepeTBOPEHHSA CBITNOBOI eHepril Ha eHeprito
XiMiYHMX  3B'A3KIB; 3a paxyHOK Li€el eHeprii poCnuMHU pPOCTYTb |
po3BuBatoTbCcAa. DOTOCUMHTE3 € OCH. MNPOUEeCOM HOBOYTBOPEHHS
OpraHiYHMUX pevyoBUH Ha 3eMrii.

Mpouec POTOCUHTEIY Y BULLUX 3ENTEHUX POCIINH 34INCHIOETLCS
y cneundivHmnx opraHenax KniTuH — xsioporisiacmax, dygoBa aKux
3abesnedyye nNpoCTOpOBE poO34inNeHHa | BignoBigHy nokanisauito
pPEeYoBMH Ta peakuin. YsaranbHeHO (OTOCUHTE3 300paxyloTb
PIBHSAHHSIM:

6CO2+12HO ceitno — Cg H1206+ 6H,0+ 60,+ 2815,6 k[X.
xniopodin

KuceHb, Wo BuainseTbcd, noxoautb 3 Boau. [pu b6akTepianbHOMY
(POTOCUHTESI KNCEHb HE BUAINAETHCA.

[Mpouec POTOCUHTE3Y YMOBHO MNOAINAKTb HA CBITNOBY i TEMHOBY
ctagii. CBiTnoBa cragia nodnHaeTbca 3 POTOXIMIYHOro posknaay soau
(poTonisy), Wo nae 3a yyacTio Xfopoqiny i cynpoBOAUTLCS BUAINEHHAM
MOMNEKYNAPHOro KucHw. Mornekynn xnopodisly 3a paxyHOK MOrfAnHYTOl
eHepril cBiTna nepexoaaTb Yy 30ymkeHun cTtaH. 36ymkeHun xropodin
nepefae enekTpoH AKOMYCb akuenTopy, WO NepeTBOPETLCA Ha paaukan
A, HeramHo pearye, OLEPXYHUYM €ENeKTPOH Bi4 neBHoro goHopa. Lani
BinOyBaeTbCA psi4 OKUCIOBArnbHO-BIAHOBHUX peakuil i POTOCUHTETUYHE
gbocghopuroeaHHs, B pesynbTarti akux yTeoprooTec HAO®" T1a ATO, ne
3anacaeTbCs eHepria cBiTna.

B pesynbtaTiTEMHOBOI cTagii poTtocmHTe3y BigHOBMOETLCA COs; |
YTBOPIOETECS Barato pi3HOMaHITHUX CMNOMyK, cepen SKUX nepllie Micue
nocigatoTe ByrneBogu. 3aranbHun (oHA XNopodiny po3nodinsersca B
xnioponnactax Mix gsoma dotocucremamu (OCl ta ®C Il), pisHmmm 3a
dyHKUisMK, HaBopom cnekTpanbHuUX ¢opm Xxropodiny, akuentopamu Ta

AOHOpaMU eneKTPOHIB. Yca NOrnnHyTa eHepria gani HagxoauTb 4O



peakuinHmnx ueHTpiB. B npoueci dyHkuioHyBaHHa PC |l BigbyBaeTbcs
BUAINEHHA KUCHIO. MpocTopoBo B xnoponnacTti obmasi ®C nokanisoBaHi B
pisHMX micusax: ®C | — B MbKrpaHHUX Tunakoigax i Tunakoigax rpaH, a ¢C

Il — nepeBaxxHO y TMNakoigax rpaH.

Part I
25. Read sum up the text.
Cell Division

Cells must divide in order to increase their numbers. A normal cell

division, called mitosis, results in two daughter cells, each of which has the
same genetic information and number of chromosomes as the parent.
A different strategy, however, must be employed in producing male and
female gametes (sex cells) for sexual reproduction. If the egg and the
sperm each possessed the normal (dip-loid) number of chromosomes, the
number of chromosomes in the fertilized egg would double with each
generation. To avoid this and also to ensure adequate mixing of the genetic
pool, the strategy of cell division by meiosis has been adopted by
developing gametes. The essence of division by mitosis is the duplication
and subsequent equal distribution of the amount and kind of genetic
material to each of the daughter cells. This is accompanied by the division
of the cytoplasm. The process of mitosis is preceded by the duplication of
the DNA in each of the chromosomes.

The nucleus then undergoes a series of changes, called prophuse,
during which the nuclear membrane breaks down, the centrioles migrate to
opposite ends of the nucleus and form a mitotic spindle apparatus, and the
duplicated, but still attached, chromosomes condense and move toward the
equator of the mitotic spindle. The grouping ot chromosomes at the spindle’s
equator is called the metaphase plate. The nucleus is now in metaphase. At

this point, the duplicated members of each chromosome separate from one



another and migrate toward opposite poles of the mitotic spindle. The
nucleus is now in anaphase. Toward the end of the migration, bundles of

microfilaments (actin) become aligned below the cell surface in the same
plane as the metaphase plate. The nucleus is now in telophase. The
microfilaments contract, causing a constriction in the cytoplasm called the
cleavage furrow. When the cleavage furrow has completely separated the
dividing cell into two parts (that is, the daughter cells), the cell has finished

mitosis.

26. Ask questions of different kinds on the text.

27. Make up an abstract of the text and retell it using the

introductory and connective words.

28. Find in the text the following word combinations and translate
them into Ukrainian.
in order to, results in two daughter cells, in producing male and
female gametes, the diploid number of chromosomes, to avoid this, to
ensure adequate mixing of the genetic pool, has been adopted, subsequent
equal distribution, the amount and kind of genetic material, this is
accompanied by, preceded by, still attached, chromosomes condense,
move toward, at the spindle's equator, the metaphase plate, at this point,
the duplicated members, become aligned, below the cell surface, in the

same plane as, the microfilaments contract.

29. Find in the text the English equivalents of the following
Ukrainian word combinations.

NOBUHHA AINUTUCSA, 30iNbLUMTU YMUCNO, HAa3BaHUN MITO30M, OJHaKOBa
reHeTUYHa iHdopMaLisi, NOBMHHA 3acTOCOBYBaTUCSH, 3annigHeHe suue,
YMCNO XPOMOCOM, MOABOKBATUCA 3 KOXHUM MOKOMiHHAM, PIBHOMIpHUN
po3noaisl, NpPoXoauTb Cepild 3MiH, BUPOONATM rameTn, CyTb AifleHHS

MiTO30M, NPOTAroM K0T, MeMbpaHa siapa TPiCKaeTbCA, 40 NPOTUNEXHUX



KIHLUIB s4pa, YTBOPHOKTL anapart MIOTUYHOrO BepeTeHa, Bigginatucs oauvH

BiJ, OAHOrO, NYyYKN MIKPOBOJSTOKOH, CIIPUYNHATN CKOPOYEHHS, Bopo3Ha noginy.

30. Fill in the gaps.

reduces, divisions, facing, contractile, involved, expression, destined,
differentiation, reassortment, gametes, duplication, spindle

Meiosis __ the number of chromosomes in gametes from the normal
diploid (2N) number to half of that — haploid (IN). This is accomplished by a
two-stage series of cell |, a reductional division and an equational
division. Following __ of the DNA, the gametes pass through a prolonged
prophase, After metaphase of the first meiotic division, one of each
chromosomal pair goes to one pole of the meiotic _ and the other goes
to the opposite pole. The main result of the first meiotic divisionisa __ of
the genetic information. From the genetic standpoint, the haploid
precursors of eggs or spermatozoa, are ready to participate in fertilization.
The process of specialization, called | is the result of unequal __ of
the genetic information contained in the nucleus. For example,acell _ to
become a red blood cell will form mRNA's for hemoglobin, whereas a
muscle cell will form mRNA's for __ proteins. Many cellular control
mechanisms are _____ in differentiation, and understanding these controls is

one of the main problems cell biologists.

31. Prepare the text for the back translation.

32. Use the Participle as well as the argumentation and
connective words in the dialogues on the following topics.
1. The phases of the cell division. 2.The difference between the woman

and man cells division. 3. The functions of meiosis and differentiation.

33. Translate the following extract into English.
[ig Yac noainy KNiTMHa QinUTbCA Ha ABi AOYiPHI KNITUHK, iOEHTUYHI B

reHeTUYHOMY BigHOLWeEHHI. KnimuHHUU yuks (NOoCnigoBHICTb NOAIN nodiny



KNiITUHW) eyKapioTiB No4iNATb Ha ABi cTagii: 1) MiTO3 — OCHOBHMI CNOCIO
noAiny eykapioTHUX KMiTUH, B pe3ynbTaTi AKoro BigbyBaeTbCa piBHOMIPHUN
pO3NoAin reHeTUYHOro maTtepiany agpa Mk ABOMa HOBUMMU KRiTUHaAMK; 2)
iHTepdasa — NPOMIKHUI eTan MK BOMa MOCni4OBHMMM MiTO3aMu, nig vyac
SKOro KIiTUMHa roTyeTbCca [0 noginy. B nepiog iHTepdasn anepHumn
XpOMaTUH PO3No4iNseTbCs N0 BCbOMY SA4pPY, i XPOMOCOMU B LeN nepiog He
BUABNAKTLCA. IHTepdasy, B CBOKO Yepry, NoAiNATb Ha TPWU nepioamw.

Y nepwomy nepiogi iHTEHCUBHO BigbGyBalOTbCA nNpouecu biocuHTesy Ta
YTBOPEHHA MITOXOHAPIN, XxroponnacTiB (y pOCnuWH), eHgonnasmMaTuyHol
CiTKM, nisocom, komnnekcy [onbaxi, Bakyonen i nyxupuis. Agepue
npogykye pPHK, MPHK, TPHK i yTtBOptotoTbca pubocomun. KnituHa
CUHTE3YE CTPYKTYPHI N dyHKUiOHanNbHI Ginknu. 3AiNCHIOETBCSA IHTEHCUBHUN
KNITUHHMA  MeTaboniaM, SAKMn KOHTpomnteTbcsa depmeHTamun. KniTuHa
pocTe. YTBOPKOTLCA PEYOBUHK, LWO MPUrHiYYlOTb abo CTUMYNIOTb
noYaTokK HacTynHol asun.

AOpyrun nepiog xapaktepusyetbcs pennikadieto OHK. lNocuneHHo
CUHTE3YITbCA BiNKM — TriCTOHU, 3 AKMMU 3B'A3YETbCA KOXXHa HUTKa OHK.
OpHovacHo cuHTesyeTbes PHK. TMig gieto posnnitatoumx Ginkis y KinbKox

MiCUSX MONEKYIN YTBOPKOKTLCA PennikaTUBHI BUNKN.

Figure 2.
Cxema pennikauii JHK: 1 — 6aTtbkiBCbki NaHutory; 2 — posnnitatoumni 6inok; 3 — PHK-

3aTtpaBka; 4 — parmeHTn Okasaki.

Y TpeTboMy nepiodi npunuHaeTbea pennikauia OHK, ogHak nosinbHO
NpoaoBXyeTbcsl CMHTE3 PHK, iIHTEHCMBHO 34iINCHIOETLCA NMOA4IN MITOXOHAPIN
i xnoponnacTiB, 36inNblWylOTbCA  EHEepPreTUYHi  3anacu  KMiTUHK,

pennikyrTbCa LeHTpioni, NoYnHae popmyBaTUCH BEpPETEHO NOAINY.



LESSON 6

The Participial Complexes

Part |

1. Read and memorize the following words and word

combinations.

diversity Pi3HOMaHITTH
move pyxaTtucs
motility PYXJIMBICTb

tap BUBINbHATH
extract pobyeatu
evolve BUPOGNATH
nutrient NOXXMBHA peyoBuHa
surround oToyyBaTH
state CTaH

introduce BBOAUTU

coat oboroHka

the host cell KNiTUHa - Xa3daiH

impose constraints

HaknagaTy obMexeHHs

confer on HagaBaTun
inherent cnagkoBuin
icosahedral ABaguaTUrpaHHmnK
beneficial KOPUCHUN
complementary A04aTKoBUM

2. Find the international words in the text and give their Ukrainian

analogues.

3. Form the nouns of professions and machines with the suffixes -
er, -ent -or, -ist, -ant, -cian.

technology, physiology, chemistry, ferment, diffuse, evaporate, special,



Extreme halophiles.

Proteobacteria Eukaryotic
Mitochondrion "Crown

species”

Figure 3

The phylogenetic tree of life as defined by comparative rRNA gene sequencing. The
tree consists of three domains of microorganisms: the Bacteria and the Aichaea, cells of
which are prokaryotic, and the Eukarya (eukaryotes).



operate, carry, biology, lecture, physics, manipulate, assist, study, research,
discover, mix, consult, mathematics, academy, engineer, ferment, calculate,

catalize, neutralize, oxidize, inhibit.

4. Form the adjectives with the suffixes: -able, -full, -ible, -uble,
-ous.
phosphorus, number, danger, saponify, solution, convert, move, break,

ferment, pore, ferment, apply, use, truth.

5. Study the text to describe the forms of microbial diversity. Read

and translate the text.

Microbial Physiological Diversity

Microbial diversity can be seen in many ways. For example,
developmental biology, adaptation to environmental extremes, and
variations occur in cell size and cell morphology (shape), metabolic
strategies (physiology), motility, mechanisms of cell division, pathogenicity,
many other aspects of cell biology.

Microbial diversity is closely linked to metabolic diversity. All cells also
require genetic mechanisms to allow for replication and to adapt to variations
in their environments. These processes being highly energy demanding, and
thus energy sources are of prime importance for all cells. Energy can be
obtained in three ways in nature: organic chemicals, inorganic chemicals, or
light. Energy being obtained by oxidizing (removing electrons from) the
compound, it is conserved in the cell as the energy-rich compound,
adenosine triphosphate (ATP). Some microorganisms can extract energy
from the compound only in the presence of oxygen; these organisms being
called aerobes. Others can extract energy only in the absence of oxygen
(anaerobes), still others breaking down organic compounds in either the
presence or absence of oxygen. Organisms that obtain energy from organic

compounds are called chemoorganotrophs. Most microorganisms that have



been cultured are chemoorganotrophs.

Oxidation of the organic or inorganic chemicals yields ATP in chemo-
trophic organisms while conversion of solar energy to chemical energy (again,
in the form of ATP) occurs in phototrophic organisms. A number of
prokaryotes can tap the energy available in inorganic compounds. This is a
form of metabolism called chemolithotrophy and is carried out by organisms
called chemolithotroph. This form of energy-yielding metabolism is found
only in prokaryotes and is widely distributed among Bacteria and Archaea.
The spectrum of different inorganic compounds used is quite broad, but
as a rule, a particular prokaryote specializes in the use of one or a related
group of inorganic compounds.

Phototrophic microorganisms contain pigments that allow them to use
light as an energy source, and thus their cells are colored. Unlike
chemotrophic organisms, phototrophs do not require chemicals as a source of
energy; ATP is made from the energy of sunlight.

Two major forms of phototrophy are known in prokaryotes. In one
form, called oxygenic photosynthesis, O, is evolved. Oxygenic photosynthesis
is characteristic of cyanobacteria and their phylogenetic relatives. The other
form, anoxygenic photosynthesis, occurs in the purple and green bacteria,
and does not result in O, evolution. Both groups of phototrophs use light to
make ATP, however, and the similarities in their mechanisms of ATP
synthesis are quite striking. Indeed, the evolutionary roots of oxygenic
photosynthesis lie in the much simpler anoxygenic process.

All cells require carbon as a major nutrient. Microbial cells are either
heterotrophs, requiring one or more organic compounds as their carbon
source, or autotrophs, where CO; is the carbon source. Chemoorganotrophs
are also nearly heterotrophs. By contrast, many chemolithotrophs and virtually
all phototrophs are autotrophs. Autotrophs are sometimes called primary
producers because they syntesize organic matter from CO, for both their own

benefit and that of chemoorganotrophs. The latter either feed directly on the



primary producers or live off products they excrete. All organic matter on
Earth has been synthesized by primary producers, in particular by

photosynthesis, by autotrophic organisms.
6. Ask questions of different kinds on the text.
7. Write the plan of the text.
8. Write an abstract of the text.

9. Find in the text the following word combinations and translate
them into Ukrainian.

developmental biology, adaptation to environmental extremes,
allow for replication / to replicate, variations in their environments, highly
energy demanding, of prime importance, removing electrons from, the
energy-rich compound, carbon nutrient, can tap the energy available,
energy-yielding metabolism, is found only in, the spectrum is quite broad,
as a rule, unlike chemotrophic organisms, is characteristic of, result in O,
evolution, the similarities are quite striking, the evolutionary roots lie in, as
a major nutrient, by contrast, for their own benefit, the latter feed directly on,

live off products they excrete, in particular.

10. Find in the text the English equivalents of the following
Ukrainian word combinations.

MeXaHi3aM noAiny KriTUHKW, Pi3HOMaHITHI Mikpobu, BUMarae reHUTYHUX
MexaHiaMiB, TICHO noB’A3aHa 3 OGionorieto, Bapiauil TpannsanTbCs,
notpedbyBaTM MexaHi3aMy, MNPUCTOCOBYBATUCA A0, B IXHbOMY OTOYEHHI,
3bepiratmcs B KNiTWHI, OTpUMYyBaTW eHeprilo, BUAINatm / Bugobysatu
€HEeprilo, MNPUCYTHIN B OpraHiyHMX crnonykax, MeTtaboniam npoxoauThb,
3HaNOEHUN Y, LWKMPOKO PO3NOBCIOAXKEHUN, LWMPOKO BUKOPUCTOBYETHLCH,

XKepeno eHeprii, rofloBHa NOXWBHa pe4vyoBuHa, rogysatmncs 6esnocepeaHnso.



11. Fill in the gaps.
extract, evolve, tap, yields, break, excrete, conversion, nutrient,

compound, diversity.

1. Microbial __ occurs in cell size and cell morphology (shape),
etc. 2. Some microorganisms can extract energy from the __ only in the
presence of oxygen (aerobes). 3. Others can _ energy only in the
absence of oxygen (anaerobes). 4. Still others can __ down organic com-

pounds in either the presence or absence of oxygen. 5. Oxidation of the

organic or inorganic chemicals ATP in chemotrophic organisms.
6. of solar energy to chemical energy occurs in phototrophic organisms.
7. A number of prokaryotes can the energy available in inorganic

compounds. 8. Phototrophy of cyanobacteria and their phylogenetic relatives
is called oxygenic photosynthesis where O, is . 9. All cells require carbon
as a major . 10. Chemoorganotrophs feed directly on the primary

producer or live off products they :

12. Match the synonyms.
bacteria, environment, happen, quantity, contribute, connect, attract,
supplement, species, enhance, microorganism, occur, bring in, attach, yield,

draw, media, additive, kind, stimulate.

13. Explain the notions using the text.

cell shape, cell physiology, chemotrop, chemolithotrophy,
chemolithotrop, phototrophs, autotrophs, heterotrophs, chemoorganotrophs,
oxygenic photosynthesis, anoxygenic photosynthesis, primary producer, cell

morphology, metabolic strategies (physiology).

14. Learn the derivatives and use them in situations.
autotroph — autotrophy - autotrophic — chemoorganotroph  —

chemolisotroph — heterotroph — phototroph, organ — organic — inorganic —



organical — organically — organism — organisation, oxide — oxidant — oxida-
tion — oxidic — oxidize — oxidization — oxygen — oxygenic — oxigenate —
dioxide — peroxide, hydrate — hydride — hydrigen — hydrogenate —
hydrolysis — hydrolic — hydrofilic — hydrophobic — hydrotrophic — hydrous —
hydroxide, carbon — carbohydrate — carbonation — carbonate — carbonic —

carbonization — carboxide — carboxylic.

15. Prepare the text for the back translation.

16. Analyze tense and voice of the verbs in the text. Use them in the

sentences.

17. Find the sentences with complex participle constructions,
analyze their subject-predicate relations and translate them into

Ukrainian.

18. Transform the following sentences into participial complexes.

Model 1. The hyposis seemed convinsing, the result proving it.

Model 2.The idea being clear, it requires no illustrations.

Oxidation of the organic or inorganic chemicals vyields ATP in
chemotrophic organisms while conversion of solar energy to chemical energy
occurs in phototrophic organisms. A number of prokaryotes can tap the
energy which is available in inorganic compounds. This is a form of
metabolism called chemolithotrophy and is carried out by organisms called
chemolithotrophs. This form of energy-yielding metabolism is found only in
prokaryotes and is widely distributed among Bacteria and Archaea. The
spectrum of different inorganic compounds used is quite broad, but as a
rule, a particular prokaryote specializes in the use of one or a related
group of inorganic compounds. Phototrophic microorganisms contain
pigments, and thus their cells are colored. Unlike chemotrophic organisms,
phototrophs do not require chemicals as a source of energy; ATP is made from

the energy of sunlight.



19. Fill in the gaps with the missing prepositions and
conjunctions.

in, of, also, for, by, which, at, either or, to, with, who, of, so as, and.

1. Young people _ our country have every opportunity to study
_____ to get a higher education.2. Students __ the day department get
scholarships. 3. Students can find all the books necessary _ their
studies __ the libraries and reading rooms __ their institutes. 4.
They can __ make experiments, carry out research work and different
kinds
of practical work _ the laboratories and workshops of. 5. To enter an
institute you have to take entrance examinations __ are rather difficult.

6. Students are able to study the evening day

departments. 7. There are full-time students, part-time student,
extramural students _ study  correspondence. 8. The training of
specialists __ our institutes combines theoretical studies __ practical
work industrial training. 9. _ the end of each term students have to
take their examinations __ credit tests. 10.The main task of higher
school is to give profound theoretical knowledge and practical skills

students.

20. Discuss the situations using participles and their complexes
as well as the argumentation and connective words.

1.Grounds for microbial classification. 2. Oxidation in procariots and
eucariots. 3. Ways of obtaining energy by micrrorganisms. 4. Kinds of
photosynthesis. 5. The notion of primary producer.
allow me, let me, can |, could I, if | might, | would like to know, | wonder /
ask / question whether / if
raise a question, The question arises. That's out of question.
| raise my voice in favour of / poin out, the point is, the remark is pointles, I'd
like to point out that, that’s to the point

reach one’s aim / conclusion / end / object / purpose, hit the point



21. Translate the text into English.

BakTtepii 3a popMoto NoAINATLCA Ha KiflbKa rpyn: cpepuyHi, cnipanbHi,
LUUNIHOPWYHI, HE3BUYHOI (hOpMU Ta HUTYACTI.

CabepuyHi bakmepii, abo koku (Big epeu. kokkos — 3epHO) matoTb
okpyrny dopmy. 3anexHo Big po3TallyBaHHA KITUH Micns iX AifeHHs
NoAiNATLCA Ha rpynn: Mikpokoku (Micrococcus) (Big, epey. micros — manum)
—  KOKW, WO AinAaTbCs B OAHIM NMOWMHI | nicna noginy po3MilyoTbCs
NOOAWHOKO, Hanpuknag, Micrococcus aqua — 3BMYAMHMA MELLKaHeUb BOAM
(Micecococcus—  HasBa poay; (aqua —  BugoBa HasBa). JurisioKoku
(Diplococcus) (Big epey. diplos — nogsivHui) , cmpernmokoku (Streptococcus)
(Big epeu. streptos — naHutoxok). Cmacgpinokoku Staphylococcus) — KOKu, WO
AiNATLCS B KiNIbKOX MAOLLMHAX.

LuninOpuyHa ¢popma bakmepit (Big epey. bacteria, nam. bacillum —
nanunyka) € xapaktepHoro Ans GinbwocTi G6akTepin. MNManunykonogibHi GakTepil
NoaiNATbCA Ha Taki, Wo YyTBOPKOTbL eHaocnopu (Bacillus, Clostridium), i Ha

Taki, WO He YTBOPKOKTb €HAO0CMOop, AOBr, KOPOTKI, AYXe KOPOTKi (MeHwe 1
MKM), TOHKi i TOBCTi PO3MIilylOTbCA ManuMykM NOOAMHOKO, MO AOBi KIITUHW,
NaHUXKaMK, Nig KyToM ogHa 40 OOHOI, YTBOPHOHUKM dhirypur, nodibHi 4o X um
V, Hanpuknaa, aptTpobakTepii, kopiHebakTepii, Hokapaii, MikobakTepil.

Bbakmepii cnipasbHOi hopmMu PO3PIZHAIOTBLCA 3a KINbKICTIO | XapakTtepom
3aBUTKIB, JOBXMHOI Ta TOBLUMHO KMiTUH. IX MOXHa noAinnutn Ha oopMu, LLO
He rHyTbCs (BiOpiOHW, chipunu), i Ha Taki, WO BUIMHaKTBLCA (CNipoXeTn).
BibpioHu mMarTb BUrNAg, 3irHyTol nanuyknm 4m komu .Cripunu — cnipanbHO
BUIHYTI KNITUHW

Humuacmi ¢opmu 6akmepil: TPUXOMHI, — ue 3aebinbworo
nanuykonoaioHi KNiTMHKW, 3'egHaHi B OOBr NaHLUIOXKKU, SAKi 06'€dHaHi cri3om,
Yyoxnamu-Luxeamu, nrasmogecMmamm (Mictodkamm) abo eanHoO0 0H60MOHKOH0.

Bci GakTepii xapaktepusyroTbCa MOCTINHICTIO (hopMU KNITUHWU 3aBOSKM
0cobnMBOCTAM BYQ0BM KNITUHHOI CTIHKW. Ane € 6akTepil, 4Ns SKUX XapaKTepHUM
€ nonimopgiam. Poamipu BakTepianbHUX KNiTUH CUbHO BapitloloTb. [diameTp

chepuyHmnx Gaktepin ctaHoBuTb Big 0,2 0o 2,5 MKM. HanmeHwunmm €



Mikonnaamum — 0,15 MKm.

Part Il

22. Remember the following terms and their definitions.

Pathway for example, a series of steps that leads to virus
replication.

Phage a virus that infects cells of two or more identical linear acid
molecules in tandem; in virology, refers to a virus a lipoprotein membrane
surrounding the virion

Retrovirus a virus whose RNA genome has a DNA intermediate as
part of its replication cycle

Reverse transcription the process of copying information found in
RNA into DNA by the enzyme reverse transcriptase

Transformation in eukaryotes, a process by which a normal cell
becomes a cancer cell.

Virion the complete virus particle; the nucleic acid surrounded by a
protein coat and in some cases other material

Virulent virus a virus that lyses or kills the host cell after infection; a
nontemperate virus

Virus a genetic element containing either RNA or DNA that
replicates in cells but is characterized by having an extracellular state

Viroid small, circular, single-stranded RNA that causes various plant

diseases, an organism that has developed moral requirement through mutation.

23. Read and sum up the text.

General Properties of Viruses

Viruses can exist in either extracellular or intracellular forms. In the
extracellular form, a virus is a minute particle containing nucleic acid (DNA or

RNA) surrounded by protein and, occasionally, depending on the specific



virus, other macromolecules. In the extracellular form, the virus particle, also
called the virion, is metabolically inert and does not carry out respiratory or
biosynthetic functions. The virion is the structure by which the virus genome
moves from the cell in which it has been produced to another cell where the
viral nucleic acid can be introduced. Once in the new cell, the intracellular
state is initiated. In the intracellular state, virus replication occurs: new copies
of the virus genome are produced, and the components that make up the
virus coat are synthesized.

Viruses are genetic elements that replicate independently of a cell's
chromosome(s) but not independently of cells themselves.

Unlike genetic elements such as plasmid, viruses have an
extracellular form which unables them to exist outside the host for long that
facilitates transmission from one host to another. In order to multiply,
viruses must enter a cell in which they can replicate, a process called
infection. The cell is called the host. The study of viruses is a discipline of
microbiology called virology.

Like plasmids and some other genetic elements of the metabolic
machineryof the, viruses can confer important news on their host cell.
These properties will be inherent. The host cell divides if each new cell
also have a viral genome. These changes may even be beneficial. Viruses
can replicate that is destructive to the host cell. Some viruses are agents of
disease.

The differences between prokaryotic cells and eukaryotic cells impose
some constraints on the viruses that infect them. Viruses of procariotes are
known that infect Bacteria and those that infect Archaea. Most known
bacterial viruses DNA genomes. There are many bacteriophages with
other genomes. The simplest are those with RNA.

Many bacteriophages contain genomes of the plus configuration. In
such viruses the viral genome — plus strand RNA — and the mRNA are of the

same complementarity. Interestingly, RNA viruses of the enteric bacteria



group infect only bacterial cells that contain a type of plasmid, called a
conjugative plasmid, which allows the bacterial cell to function as a donor in the
process of conjugation. The bacterial RNA viruses are all quite small, about 25
ran in size, and they are all icosahedral with 180 copies of coat protein per
virus particle. The complete nucleotide sequences of several RNA phage
genomes are known. For example, the genome of the RNA phage MS2, which

infects Escherichia coli, is 3569 nucleotides long.
24. Ask questions of different kinds on the text.

25. Make up an abstract of the textand retell it using the

introductory and connective words.

26. Find in the text the following word combinations and translate
them into Ukrainian.

a minute particle, surrounded by protein, depending on the specific virus,
carry out respiratory functions, can be introduced, the intracellular state is
initiated, virus replication occurs, new copies are produced, make up the virus
coat, replicate independently of a cell, in order to multiply, can confer
important news on, their host cell, the changes may even be beneficial,

the process of conjugation, nucleotide sequences.

27. Find in the text the English equivalents of the following
Ukrainian word combinations.

iCHyBaTU Yy BHYTPUKIITUHHBLIA (POPMi,  MICTUTU HYKIEIHOBY KWUCIIOTY,
ManeHbka 4acToyka, OTOYeHa MPOTEIHOM, 3anexaTu Big, pyxatuca 3, fka
Ha3MBa€ETLCA BIPIOH, CTais PO3rNOYMHAETLCS, pennikauis Mae Mmicue, Ha BigMiHY
Bi, NO3a Xa3siHOM, nonerwye nepexid, BXOAUTU OO0 KNITUHW, BPOXOEHI SIKOCTI,
ckragae 0BonoHKy, KNiTMHa — xXassiH 4inuTbcs, nepexig Big 0aHOro 4O iHLWOoro,
PYMHYE KMiTUHY — XassiHa, HOCI XBOpobW, Haknagat OBMEXeHHA Ha,

003BONAN doyHKLUitoBaTK, NOCNILOBHICTL FEHOMIB.



28. Fill in the gaps.
surround, inherent, exist, host, particle, state, replicate, confer,
move, coat.
Viruses can _____in either extracellular or intracellular forms. In the
extracellular form, a virus is a minute particle containing nucleic acid (DNA or
RNA) by protein. In the extracellular form, the virus | also called
the virion, is metabolically inert and does not carry out respiratory or
biosynthetic functions. The virion is the structure by which the virus genome
_____ from the cell in which it has been produced to another cell where the
viral nucleic acid can be introduced. In the intracellular __ virus replication
occurs: new copies of the virus genome are produced. The components that
make up the virus __ are synthesized.a process called infection. The cell
is called the . Viruses are genetic elements that __ independently of
a cell's chromosome(s) but not independently of cells themselves. Like
plasmids and some other genetic elements of the metabolic machinery of
the, viruses can __ important news on their host cell. These properties
willbe
29. Match the notions and their definitions.
1) hereditory, motility, virion, photosynthesis, oxidizing, template,
genome, Virus.
2) a genetic element containing either RNA or DNA; pattern or gauge
used as a guide; passed on from parent to child, from one generation to the
following generations; set of genes; the complete extracellular virus particle;

ability to move; removing electrons from; ATP; energy yielding process.
30. Prepare the text for the back translation.

31. Discuss the situations using participles and their complexes
as well as the argumentation and connective words.

1. Forms of viruses. 2. The notion of virion. 3. The differences between



prokaryotic cells and eukaryotic cells. 4. Viruses of procariotes. 5. Use of
microbes in production. 6. Medical and peoples’ methods fighting viral and

microbial infection.

32. Translate the following text into English.

Bipycn — napasnTtuyHi XuBi cucteMu AOKNITUHHOT 6yaosu. Bipycu
ICHYIOTb B MO3aKMiTUHHIA Ta BHYTPULLHLOKNITUHHIN opmi. Poamipamu
BipyCM 3HaA4yHO MeHWi Big OakTepin i Mamke BCi NpoxoasTb Kpi3b
B6akTepianbHi @inbTpn. lpocTi Bipycn B MNO3aKMAITUHHIA POPMI MICTATb
HykneiHoBy kucnoty — [OHK unm PHK, otoyeHy 6inkom Ta iHWuUMK
MakpoMoriekyrnamu. Y npocTtux Bipycax pO3pi3HAITb ABa MOPEOSIOriYHi
KOMMOHEHTU: Ka N ¢ u a4 — 6inkoBa 060M0OHKA, LLO CKNagaeTbCs 3 OKPEMUX
cyboauub Ta BHYTPILLHIN BMICT YyTBOPEHOro karncugom kanany — HK. Y cknag-
HUX BipYCiB PO3Pi3HAIOTb Le 30BHIiLIHI 0OONMOHKM (y OesAKux BipyciB) Ta
XBOCTOBI BigpocTku (y 6akrepiodarie, abo daris).

dopma BipyciB [ocuTb pi3sHOMaHiTHa. Bipycam nputamaHHa
npaBunbHa reomeTpuyHa ©Oygosa. B nosakniTuHHIN - dopmMmi  BipyC
mMeTaboniyHo iHepTHMI. Penpoaykuis (PO3MHOXEHHS) BipyCiB — CKNagHUM
npouec POpMyBaHHA MO3aKNITUHHUX YacCTOK IX — BIPIOHIB — 3 Hapi3HO
cnHTesoBaHux HK i 6inka. B ubomy npoueci po3pi3HATb Taki NOCMigOBHI
ctagii — agcopbuia Bipyca — (ocigaHHSA Ha MOBEpPXHi KMiTUHM-Xa3sdiHa),
NPOHUKHEHHS B KNITUHY, AenpoTeiHisdauis BipycHol HK (BTpaTa 6inkoBoi
00ONOHKN), NaTeHTHUN (NPUXOBaHWN) nepiod, KONW B KNiTUHI Bigby-
BalOTbCA  periiikauis, mpaHckpunyis sBipycHol HK i cMHTe3 BipyCcHUX
Ginkis, noTiMm — popMyBaHHA BipycCiB | BUxig iX 3 KnitTuHu. Bipycam
npuTamMaHHi Taki BNacTUBOCTI XXMBOro, $K CrNagKoBiCTb | MIHMUBICTb.
Bipycn ypaxylTb pOCNUHU, TBAPUH Ta NIOOVHY, COPUYMHIOYN BipYCHI

XBopoow.



1. Read and memorize the following words and

combinations.

LESSON 7

The Participial Complexes

fungi (ogH. fungus)
resemble

yeasts

soil

tufts, bundles
extensive uses
nutritional requirements
environmental extremes
coupled with
ubiquitous
filamentous

mature

budding

acellular slime molds
decaying litter
ingest

maintain themselves
vegetative state
remain dormant
germinate

mat

haploid swarm cells
trigger

phenority

attraction

word

rpuowu
HaragysaTtu

APIKOXI

noysa

MYYKK

LLUIMPOKE BXUBAHHSA

noTpebu xapyyBaHHS
eKkcTpemMarsibHi yMoBU

pa3oM 3, y 3’€HaHHi 3
BCIOAUCYLLIN

BOJTOKHUCTUI

3pinnn

B6pyHbKYBaHHS

HeKIiTMHHA Crnn3boBa MNicHABA
MYyCOp, WO pO3KnagaeTbCcs
BBOAUTU

niaTpumysaTuc
BeretaTMBHUN CTaH
3anuuwartmca cnisgyunumm
npopocTaTu

NMETIHHSA, NNeTeHa CTPyKTypa
Maca rannoigHux KniTuH
3anyckatmu

CXOXICTb

TKIHHSA
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Figure 4

Photomicrograph of a typical mold. Conidia are seen as the spherical structures (a)
aerial hyphae. (b) Diagram of a mold life cycle. Conidia can be either wind-blown or be
transported by animals.

Figure 5

Scanning electron micrograph of the common baker's and brewer's yeast

Saccharomyces cerevisiae. Note the budding



acquire HabyBaTu
facultative TUNOBUN

sequence NOCIiAOBHICTb

2. Find the international words in the text and give their Ukrainian

analogues.

3. Form the nouns with the suffixes: -elle, -th, -ure, -y, -ate, -ase,
-ive, - al, -ance, -id(e), -ine, -ity.

organ, grow, long, press, physiological, autonomous, autotrophic,
biological, similar, structural, mix, natural, phosphor, hydrogen, oxygen,
nitrogen, amine, sulphur, carbon, nucleus, ribonucleic, oxyribonucleic,

derive, dispose, plasma, active, carotene, sulfide, lipase.

4. Form the words with the prefixes: proto-, under-, inter-, a-, sur-,
uni-, co-, bi-, poly-.
plasm, go, type, face, polar, cross, operate, sexual, type, rise,

mine, estimate, stand, round, live, partner, saccaride, phosphat.

5. Read and analyze the complex words.
N-acetylglucosamine, microfibrillar, polysaccharide, polyphosphates,

biotechnological, chemoorganotroph.

6. Scan the text to compare the characteristics of the

microorganisms mentioned. Read and translate the text.

Fungi and Molds

Nearest to the protozoa, fungi contain cell walls and spores, among
many other differences. Two groups of fungi are recognized: the molds,
and the mushrooms. Fungi inhabit soil or dead plant matter and play
crucial roles in the mineralization of organic carbon. Fungi are parasites of

terrestrial plants and animals. Fungi include commercial genera: Penicillium,



Aspergillus, Saccharomyces, Candida.

Fungal cell walls resemble plant cell walls architecturally, but not
chemically. Although the plant cell wall polysaccharide cellulose is present
in the walls of certain fungi, most fungi contain chitin, a polymer of the glu-
cose derivative, N-acetylglucosamine, in their cell walls. The chitin is laid down
in microfibrillar bundles like cellulose; other polysaccharides such as
mannans, galactosans, and chitosans replacing chitin in some fungal cell
walls.

Fungal cell walls are typically 80-90% polysaccharide, with proteins,
lipids, polyphosphates, and inorganic ions making up the wall-cementing
matrix. An understanding of fungal cell wall chemistry is important because
of the extensive biotechnological uses of fungi. The chemical nature of the
fungal cell wall has been used in classifying fungi for research and
industrial purposes.

Being chemoorganotrophs fungi typically have simple nutritional
requirements. Many fungi can grow at environmental extremes of low pH or
high temperature (up to 62° C) and this, coupled with the ubiquitous nature of
fungal spores, makes these organisms common contaminants of food
products, microbial culture media, and surfaces.

From the fungal mycelium, spores called conidia are formed. Conidia
are asexual spores (their formation does not involve the fusion of gametes),
Some molds also produce sexual spores for result of sexual reproduction.
This occur from the fusion either of unicellular games specialized hyphae
called gametangia. Alternative dual spores can originate from the fusion of
two cells to yield a diploid cell, which then undergoes mitosis to yield
individual spores. Spores formed are called ascospores, or basidiospores.
Zygospores, produced by zygomycetous like the common bread mold
Rhizopus, are visible structures that result from the fusion and genetic
exchange. Eventually the zygomycetous matures and produces asexual
spores transfered by air and germinate to form new fungal mycelium.

Molds are microbial eukaryotes that have phenority to both fungi and



protozoa. Like fungi, slime molds undergo a life cycle and produce spores.
However, like protozoa molds are motile and can move across a space
rather rapidly. Molds are divided into two groups, the molds, whose
vegetative forms are amoebae, and the acellular slime molds, whose forms
are masses of protoplasm called plasmodia. In the vegetative phase,
acellular slime molds such as Physarum exist as a mass of expanding
protoplasm of indefinite size, living primarily on decaying plant matter,
litter, logs, and soil. Their food consists of other microorganisms,
especially bacteria, which they ingest by phagocytosis. Slime molds can
maintain themselves in a vegetative state for long periods but eventually
form differentiated spores like structures that can remain dormant and then
germinate later to once again generate the active amoeboid state.

The molds are filamentous fungi. They are widespread in nature and
are commonly seen on stale bread, cheese, or fruit. Most molds are obligate
aerobes. Each filament grows mainly at the tip, by extension of the terminal
cell. A single filament is called a hypha (plural, hyphae). Hyphae usually grow
together across a surface and form compact tufts, collectively called a
mycelium, which can be seen easily without a microscope. The mycelium
arises because the individual hyphae form branches as they grow, and
these branches intertwine, resulting in a compact mat. In most cases, the
vegetative cell of a fungal hypha contains more than one nucleus — often
hundreds of nuclei are present. Thus, a typical hypha is a nucleated tube
containing cytoplasm (referred to as coenocytic).

The acellular slime mold plasmodium is genetically diploid. From this
mass of protoplasm a sporangium and haploid spores can be produced.
Under favorable conditions, spores germinate to yield haploid swarm cells,
the fusion of two swarm cells then regenerating the diploid plasmodium.

Dictyostelium discoideum is a cellular slime mold. As cells of
Dictyostelium become  starved, they aggregate and form a

pseudoplasmodium, a structure in which the cells lose their individuality but



do not fuse. This aggregation is triggered by the production of two
compounds, cyclic adenosine monophosphate (CAMP) and a specific glycopro

tein, both of which functioning as chemotactic agents. Those cells that are
the first to produce these compounds become centers for the attraction of
other vegetative cells, leading to aggregating masses of cells that come

together to form a slimy migrating mass called a slug.
7. Ask questions of different types on the text.
8. Write the plan of the text.
9. Write an abstract of the text and retell it.

10. Find in the text the following word combinations and translate
them into Ukrainian.

fungal cell walls, is laid down, in microfibrillar bundles, like cellulose,
make up, the wall-cementing matrix, because of the extensive uses, have
simple nutritional requirements, at environmental extremes, coupled with,
ubiquitous nature of, have phenority to, undergo a life cycle, move rather
rapidly, acellular slime molds, called plasmodia, expanding protoplasm,
decaying plant matter, especially bacteria, ingest by phagocytosis,
maintain themselves, form differentiated spore, can remain dormant,
generate the active amoeboid state, compact tufts, resulting in a compact

mat, haploid swarm cells, aggregation is triggered.

11. Find in the text the English equivalents of the following
Ukrainian word combinations.

npomucnoBun pig rpubka, neBHi rpubKK, MOXIAHWUA  [IIOKO3W,
3aKnageHun y, nyyYkn MikpoBOJIOKOH, TakKUKM $IK, 3aMiHIOBATU XiTWH, CKnagaTu
Matpuuto, ans notped AOoCnigXeHHsi, Hu3bke pH, pasom 3, 3BMYaWHI
3abpyaHioBadi, cepegoBulle  KynbTypu, Ha 3acagax  disnonoril,
Pi3HOMaHITHM Habip, MaTU CXOXICTb i3, BYTM pyxOMuM, iCHyBaTu $K, Y

POCIMUHHIN  pa3i, HEBU3HAYEHOro pPO3MiIpYy, cnoxuBatn bakTepil,



nigTpumyBatu cebe y cTaHi, npopocTtatu Mi3Hiwe, NpoayKyBaTu CTaH,

LUMPOKO PO3MOBCIOLKEHA Y MPUPOAI, HECBIXKUIA XNib, pOCTM Ha MOBEPXHI.

12. Fill in the gaps.

derivative, = maintain, resemble, fungi, nutritional, tufts, triggered,
conditions, slug, filamentous, starved, extension, dormant, germinate,
hyphae, motile, ingest.

Nearest to the protozoa,  contain cell walls and spores. Fungal cell
walls __ plant cell walls architecturally, but not chemically. Most fungi
contain chitin, a polymer of the glucose __, N-acetylglucosamine, in their
cell walls. Fungi are chemoorganotrophs and typically have simple
requirements. The molds are ___ fungi. A single filamentis calleda .
Hyphae usually grow together across a surface and form compact
Like protozoa molds are _ and can move across a space rather
rapidly. They  their food by phagocytosis. Slime molds can
themselves in a vegetative state for long periods. Slime molds can remain
_____and then ___ later to once again generate the active amoeboid
state. Each filament grows mainly at the tip, by _ of the terminal cell.
Under favorable | spores germinate to yield haploid swarm cells. As
cells of Dictyostelium become | they aggregate and form a
pseudoplasmodium. This aggregation is by the production of two
compounds, cyclic adenosine monophosphate (CAMP) and a specific glycopro-

tein. A slimy migrating mass of a mold is called a .

13. Give synonyms of the words.
kind, possess, tuft, join, albumin, essential, wide, aim, need, add,
pollutant, usual, various, real, species, have, requirement, protein, vast,

contaminant, purpose, diverse, unusual, important.

14. Learn the derivatives and use them in situations.

bacteria — bactrial — bactericide — bactericidal — bacteriological —



bacteriology — bactrim, move — moving — movable — remove, motile —
motility, filament — filamentous, grow — growth — grown-up, microbe —
microbial — microchemical — microchemistry, microscope — microscopic —

microscopy, fibre — fibrillar — fibrin — fibrinogen — fibrous.

15. Find in the text the words to match the notions.

polysaccharides that replace chitin in some fungal cell walls, common
contaminants of food products, masses of protoplasm, filamentous fungi, a
single filament of a mold, compact tufts of a mold, a structure compounds,
asexual spores which formation does not involve the fusion of gametes
unicellular games, specialized hyphae from the fusion of two cells to yield a

diploid cell, individual spores as a result of mitosis.

16. Explain the notions using the text.
fungi, genera, Penicillium, Aspergillus, Saccharomyces, Candida,
chemoorganotrophs, diploid, haploid spores, coenocytic, Dictyostelium

discoideum, cAMP, Zygospores, conidia, Rhizopus, aggregation, phenority.
17. Prepare the text for the back translation.

18. Analyze tense and voice of the verbs in the text. Use them in

the sentences.

19. Find in the text participles and participial complexes and

analyse the sentences with them.

20. Fillin the gaps with the prepositions and conjunctions.

however, across, by, because of, on, into, after, whose, instead of,
as, in, of, with, as well as, for, at,

Most fungi contain chitin __ their cell walls. Fungal cell walls are
typically 80-90% polysaccharide, ~ proteins, lipids, polyphosphates,

and inorganic ions making up the wall-cementing matrix. An understanding



fungal cell wall chemistry is important. _ the extensive
biotechnological uses  fungi. The chemical nature of the fungal cell wall
has been used  classifying fungi _ research and industrial
purposes. Many fungi can grow ___ environmental extremes of low pH or
high temperature (up to 62° C) and this, coupled __ the ubiquitous nature
of fungal spores, makes these organisms common contaminants of food

products.

21. Make up one sentence of two by complex participle construction.

1. Two major forms of phototrophy are known in prokaryotes. In one
form, called oxygenic photosynthesis, O, is evolved. 2. Oxygenic
photosynthesis is characteristic of cyanobacteria and their phylogenetic
relatives. 3. The other form, anoxygenic photosynthesis, occurs in the
purple and green bacteria. It does not result in O, evolution. 4. Both groups
of phototrophs use light to make ATP, however, and the similarities in their
mechanisms of ATP synthesis are quite striking. 5. Though the oxygenic
photosynthesis seems to be a complex process, indeed, its evolutionary
roots lie in the much simpler anoxygenic process. 6. Chemoorganotrophs
are one of the simple organisms, they obtain energy from organic
compounds. 7. Many icroorganisms have been cultured, most of them are

chemoorganotrophs.

22. Discuss the situations using pariciples, their complexes as
well as argumentation and connective words.

1. Fungi genera. 2. Fungal cell walls structure. 3. Fungi as food
processors and contaminants. 4. The difference and similarity between
mushrooms and fungi. 5. Groups of molds.

raise a claim / question / issue. It's an open question

look, sight, It is worth while looking into the details, at the first sight, have
an insight into

judging / proceeding from the fact that



What's the aim / goal / task / purpose / sense / reason of your research?
It's an aimless job. Set concrete tasks.
There is every reason to accept it.Your question is reasonable /

unreasonable. There is no sense / reason in arguing the question. It's sensless.

23. Translate the abstract into English.

pnbn — rpyna 06e3xnopodifibHUX OpraHi3miB. pnon —
2cemepompou, XUBNATbCA OpraHiYHUMM pedoBUHAMU OCMOTUYHO
canpogimu, abo 3 XMUBUX OpraHiamiB — napasumu. 'pnbun MicTaTb
BinKku, >XuWpu, BITaMiHW pi3HUX rpyn, depmMeHTn, OBIioNOoriYHO aKTUBHI
pe4YoBUHN.

BeretatnsHe Tino rpubiB cknagaeTtbcsa 3 Miuenito (epubHuyi),
TOO6TO cnneTteHHa HUTYacTux e2igh. PO3MHOXEHHA — HecTaTeBe
(BeretaTtmBHe) i cTtaTese. [1pn BereTaTUBHOMY PO3MHOXEHHI i30NbOBaHa
YacTuUHa rpubHULI MOXe NPoAOBXYyBaTU PO3BUTOK: Y ridpax 3'saBNsA0TbCA
YUCIMEHHI neperopoakn, Wo AiNATb I1X Ha OKpPeMi KITUHK, SKi
O(hopMIIOITECA SK CNOPU — TOHKOCTIHHI (0idii, apTpocnopu) abo
TOBCTOCTIHHI, 3gebinbworo  3abapsneHi  (xnamigocnopu);  npwu
NPOPOCTAaHHI X YTBOPKETbCA rpnbHUUA. Y gedakmx rpubie Bigome n
6pyHbKkygaHHsi. CTaTeBe PO3MHOXEHHSI nofidarae B 3MUTTI rannoigHux
rameT pPi3HMUX CTaTeBUX 3HAKIB 3 YTBOPEHHAM 3U20MU.

[MnicHABa BigHOCUTBCA OO0 €BKapioTiB i Haragye K rpubku, Tak i
napasuTiB. NogibHo o rpubkiB, nNicHABA Mae XUTTEBMI LMKIT Ta BUpobnse
cnopu. lMNMoaibHo Ao napaswuTie, nnicHaABa pyxoma. lnicHaABa moxe matu
dopmy amebu, a HekniTMHHa Ccnu3boBa MficHABa 4BnNsie coboro macy
npoTtonnasMun, sKka HasmBaeTbCca plasmodia. CnvsboBa NIiCHABA XUBE Ha
POCINHHNX peYoBMHaX, WO po3knagatoTbes. BoHa cnoxusae 6akrepii y
npoueci ¢arountosdy. lNnicHaABa BigHOCUTBCSA OO0 inameHTapHuUx rpubiB |

cKrnagaeTbces 3 rig.



Part Il
24. Read and sum up the text.
Unicellular Fungi: Yeasts

Yeasts are single-celled, colorless plants, true fungi, with round
or oval cells much larger than bacteria, found in nature on the fruit and

leaves of plants and in the soil.

The yeasts are unicellular fungi, and most of them belong to the
Ascomycetes. Yeast cells are typically spherical, oval, or cylindrical, and cell
division typically takes place by budding. In the budding process, a new cell
forms as a small outgrowth of the old cell; the bud gradually enlarges and
then separates. Although most yeasts reproduce only as single cells, some
yeasts can form filaments as well. In these species, certain characteristics
may be expressed only by the filamentous form. For example, the
filamentous phase is essential for pathogenicity in Candida albicans, a
yeast that can cause vaginal, oral, or lung infections and, in acquired im-
munodeficiency (AIDS) patients, systemic tissue damage.

Yeast cells are typically much larger than bacterial cells and can be
distinguished microscopically from bacteria by their larger size and by the
obvious presence of internal cell structures, such as the nucleus. Some
yeasts exhibit sexual reproduction by a process called mating, in which two
yeast cells fuse. Within the fused cell, called a zygote, ascospores are
eventually formed.

Yeasts flourish in habitats where sugars are present, such as fruits,
flowers, and the bark of trees. Most yeasts are facultative aerobes, capable of
fully aerobic as well as fermentative metabolism. A number of yeast species
are associate symbiotically with animals, especially insects, species are
pathogenic for animals and humans. The most important commercially are
the baker's and brewer's yeasts, which belong to the genus

Saccharomyces. The habitats of these yeasts were undoubtedly fruit



juices. But the commercial yeasts of today are quite different from wild strains
because they have been greatly improved through the years by collection
and genetic manipulation by industrial biologists. The yeast S. cerevisiae —
model eukaryote for many years was the first eukaryote to have its

genome sequenced.
25. Ask questions of different kinds on the text.

26. Write an abstract of the text using the introductory and

connective words, learn it by heart and retell.

27. Find in the text the following word combinations and

translate them into Ukrainian.

true fungi, budding process, small outgrowth, the bud gradually
enlarge, form filaments, express certain characteristics, essential for,
acquired immunodeficiency, systemic tissue damage, distinguished
microscopically from, exhibit sexual reproduction process, fused cell,
called mating, flourish in habitats, belong to the genus, greatly improved,

through genetic manipulation, have its genome sequenced.

28. Find in the text the English equivalents of the following
Ukrainian word combinations.

OLHOKMITUHHI  rpnbKn, cnpaeBXHi rpubkn, YTBOPKOBATU BiOPOCTOK,
BGpyHbKa BigainseTbCA, BigTBOPOBATUCA TiNbKW, BigobpaxyBatucsa y dopmi,
YyTBOPIOBATM BOJIOKHA, CAPUYUHATK iHAeKUito, npuabaHui imyHoaediunT,
Bigpi3HATUCA Big 6akTepii, HasIBHICTb BHYTPIWHIX CTPYKTYP, KNITUHU
3MNBAKOTLCA,  CMPUYMUMHATUA PYWHYBAHHA TKaHWH, HanexaTtu [O, 4acom
YyTBOPIOKOTbLCSA, 34aTHIi Ha MeTaboniam, psg BUAIB APiKOXKIB, YTBOPKOOTHCS

BiJ WTamiB, Micue iCHyBaHHS, 3HA4YHO MONIMLUEHi.

29. Fill in the gaps.

flamentous, fuse, flourish, distinguished, outgrowth, ascospores,



habitats, exhibit, improved, internal, yeasts, ingest, budding, sequenced,
soil, belong.

______are single-celled, colorless plants, true fungy. Yeasts are
found in nature on the fruit and leaves of plants and inthe _ . The
yeasts are _ fungi, and most of them _ to the Ascomycetes. Cell
division typically takes place by . In the budding process, a new cell
forms as a small ___ of the old cell. Some yeasts can form __ as well.
Yeast cells can be ~ microscopically from bacteria by their larger size
and by the obvious presence of _ cell structures, such as the nucleus.
Some yeasts _ sexual reproduction by a process called mating, in which
two yeast cells . Within the fused cell, called a zygote,  are
eventually formed. Yeasts __ in habitats where sugars are present, such
as fruits, flowers, and the bark of trees. The _ of these yeasts were
undoubtedly fruit juices. Yeasts have been greatly  through the years
by collection and genetic manipulation by industrial biologists. The yeast S.

cerevisiae was the first eukaryote to have its genome

30. Match the notions and their definitions.

1) hypha, pseudoplasmodium, molds, plasmodium, Dictyostelium
discoideum, plasmodia, glycoprotein, plasmodia.

2) a cellular slime mold, microbial eukaryotes, compact tufts, masses
of protoplasm, a single filament of a mold, a structure in which the cells lose
their individuality but do not fuse, chemotactic agents, masses of

protoplasm.
31. Prepare the text for the back translation.

32. Discuss the situations using the participles and paricipial
complexes, as well as the argumentation and connective words.

1. Properies of yeasts. 2. Yeasts sources. 3. Yeasts nutritional
value and commercial application. 4. Kinds of yeasts and their growth

media.



33. Translate the text into English.

Apixmki. o uiel rpyny MiKpoopraHiamiB Hanexarb rpyna eykapioTHUX
MIiKPOOPraHi3aMiB - MIKPOCKONIYHI O4HOKMITUHHI rpvbK,  SKi PO3MHOXYHOTbCH
nepeBaxxHO OpyHbKyBaHHAM abo noginom. Okpemi BMAW OPPKIKIB 30aTHI B
NeBHIN dasi po3BUTKy yTBOpoBaTU Miuenin. [lo rpnbis Apikaxi 3apaxoBytoTb
Ha OCHOBI psdYy XapaKTEepHUX O3HaK: HasiBHICTb s4pa, BIOCYTHICTb
POTOCUHTE3YBarNbHUX NIMEHTIB | PYXOMOCTI, HASIBHICTb ITIKOreHY SIK 3anacHol
pPEeYOBUHN.

Apikoxi BiOpi3HAITLCA 32 POPMOKO BereTatmBHUX KIITUH, cTaTeBux
crnop i KynbTypanbHMMK O3Hakamu. MoxyTb po3BMBaTUCb B aepobHMX Ta
aHaepobHux ymoBax. KnitmHu apikaxKis MatoTb pPisHOMaHITHY bopmy Kpyriy,
oBasbHYy, AAUENOAIOHY, UMNIHOPWUYHY, TPUKYTHY,iH. [ONa Aesknx Apikoxis
dopma KNiTUH Moxe B6yTn BUKOpUCTaHa Ansi BCTAHOBMEHHS X POAOBOI Hanex-
HOCTi. Poamipn OpiKOKOBUX KMiTUH TakKOX BapilOlTb Y LUMPOKUX MeXax.
PosmHoOXyloTbCS apikaxi 6eacmamesum (OpyHbKYBaHHS, nogin, 6esctaTesi
crnopn) i cmamesum criocobamu. HannowmpeHiwnm cnocobom 6esctateBoro
PO3MHOXEHHA OPiKOKIB € BPYHbKYBaHHA Ha MoBepxHi KMITUHW YTBOPIOETLCS
BpyHbKa, siKka 36iNbLIYETLCA 40 PO3MIPIB MaTEPUHCHKOT KMNiTUHU | BiAINAETHCA
Bid Hel, 3anuwatoum wpam abo pydeupb. Ha ogHin MaTePUHCHKIN KIITUHI MOXe
yTBOPIOBATUCA HE OAHAa, a Kinbka 6pyHbOK. Take GpyHbKyBaHHS Ha3uBalOTb
MHOXWUHHUM.

Ak i BCiM rpubam, gpikmKam npuTamMaHHUn  agcopOuitHUn  Tun
XUBMeEHHs. binblwicTb 3 HWUX € canpodpitaMun: iCHYOTb Yy dinocdepi Ta
pusocepi  poOCIVH, TPYHTI, MOPCBLKIA | MPICHIN BOAi, IHWWX MNPUPOLHNX
cybcTpatax. Po3BmBalOTbCA OPDKAXKI TAKOX Y LUMYHKOBO-KULLKOBOMY TPaKTi,

Ha NOBEPXHi LLKIpY TBaApUH.



LESSON 8
The Infinitive Function

The Infinitival Complexes

1. Read and memorize the following words and word

combinations.

intermediate nocepenHuK

inhibit CcTpumyBaTu

rate piBEHb, LUBUOKICTb

attempt cnpoba

anthrax kapbyHKy”n, cubipcbka
BUpaska

plague yyma

available AOCTYNHUI, B HAsIBHOCTI

establish BCTaHOBSIOBATU

brand name ToproBa Ha3Ba

weight Bara

manufacture BUpPOGNATH

according to 3rigHo 3

relate NnoB’Aa3yBaTU

ring KifibLie

attach npuegHyBaTu

application 3aCTOCyBaHHS

interference BTPYYaHHS

enzyme depmeHT

antifungal NPOTUTPUBKOBUI

presevative KOHCepBaHT

acceptable A0NyCTUMUI

intracelular MDKKITITKOBUW

insofar

TaKMM YHNHOM



pursue TYT - IPOOOBXYBaTH

choice BMbGIip

2. Find the international words in the text and give their Ukrainian

analogues.

3. Read, analyze, define and translate the affixed parts of speech.
intermediate, compound, discover, introduce, inhibit, antibiosis, semi-
syntheticantibiotic, aerobic, anaerobic, pennicillin, microbiologist, antibiotics,

classify, monolactom, cephalosporins, macrocyclic, tetracycline.

4. Read and analyze the complex words.

widespread, chloramphemcol, tetracyclines, erythromycin, neomycin,
cephalosporin, aminoglycoside, aminocyclitol, streptomycins, kanamycin,
paromomycin, gentamicin, tobramycin, oleandomycin, spiromycin, amikacin,
netilmicin, naphthacenecarboxamide, chlortetracycline, minocycline,
demeclocycline, oxytetracycline, aminoglycoside-aminocyclitol, Entero-
bacter, dihydrostreptomycindibekacin, biosynthesized, gram-positive, gram-

negative, N-acetylglucosamine.

5. Define the topic of the text from the title and the first paragraph.

6. Find all proper names and dates in the text. Tell what you have

ever read or head about the first discoverers of antibiotics.

7. Read, translate the text and speak on the history of antibiotics

on the basis of the text.

The History of Antibiotics

Antibiotics an-ti-bi-ot'lks, chemical substances produced by microbes
(very small cells that usually cause disease) that are capable of killing or

inhibiting the growth of another cell. In most cases the cell affected by the



antibiotic is also a microbe. Although antibiotics have achieved paramount
importance in the treatment of bacterial infections, some are used in the
therapy of fungal infections or cancer. Other drugs that are used to treat
these diseases are artificial, for example, the sulfas since they are not of
microbial origin they are not, strictly speaking, antibiotics.

The use of molds and other crude materials to treat superficial infec-
tions can be traced back to at least 1500 B ¢ through an Egyptian papyrus
that provides a comprehensive list of such curative substances. Treatments
of this kind were carried out in total ignorance of the disease.

It was not until the late 19th century that the pioneering work of French
chemist Louis Pasteur and German physician Robert Koch finally
established the germ theory of disease, demonstrating that bacteria or other
microbes were responsible for infectious diseases Pasteur also noted that
the growth of bacteria responsible for causing anthrax could be prevented by
the presence of a contaminating fungus or mold, he suggested that this had
therapeutic implications. This inhibition of growth of one organism by
another was later termed 'antibiosis' by the French biologist Paul Vulllemin in
1890 The term "antibiotic”, as we now understand it, was first coined in 1942
by Selman A Waksman, an American microbiologist.

The story of penicillin’s development, the first major antibiotic, started
in 1928 with British bacteriologist Alexander Fleming’s chance observation
that Staphylococcus aureus (a common bacterium that can cause a variety
of infections) was killed by the presence of a contaminating fungus. The
mold producing the substance that killed the bacteria was identified bv
Fleming as Penicillium, from which the name penicillin derives. This
antibiotic proved difficult to isolate, and it was not until 1940, after British sci-
entists Howard W. Florey and Ernst B. Chain had studied the problem, that
the potential of penicillin to treat bacterial infections was finally realized.
Spurred by World War Il large-scale collaboration between the United States

and Britain resulted in the widespread use of penicillin in the military.



In 1934 ind 1940 other researchers had begun to work on different
antibiotics. In particular Rene Dubos, a French-American microbiologist,
superficial infections, and Selman A. Waksman discovered actinomycin,
which subsequently proved useful in cancer treatment Waksman's
laboratory was also responsible tor the discovery of streptomycin few years
later, in 1944. This was the second antibiotic to find widespread usage and
became especially important because of its activity against the bacterium
that is responsible for tuberculosis.

The next 15 years witnessed a virtual explosion of new discoveries as
many pharmaceutical companies recognizing the potential of this approach
tor the therapy of infectious diseases, committed enormous resources to
search for new antibiotics It was during this period that chloramphemcol the
tetracychnes, erythromycin, and other important antibiotics were discovered.

The primary emphasis of this era of discovery was to find new drugs
that could be used directly in the treatment of bacterial infections. After 1960
the focus shifted toward chemical modification of known antibiotics as a
means of obtaining improved versions. The products of these chemical
alterations are referred to as semisynthetic antibiotics, to distinguish them
from the original natural products. Chemical modification has given rise to a
large number of improved antibiotics. Methicillin represents an early and
important example of the success of this approach with the penicillin
molecule. More than 20 different semisynthetic penicillins have been
marketed.

In the same way that penicillin had served as the starting point tor
synthesizing many improved versions so too had another antibiotic called
cephalosporin C. In 1945 the ltalian scientist Guiseppe Brotsu isolated a
fungus identified as Cephalosporium acremonium. But it was not until 1953
that British biochemist Edward P. Abraham succeeded in identifying an
important new antibiotic produced by the fungus. This antibiotic was

cephalosponn C. What was especially interesting about the antibiotic was



that it was stable to penicillnases and had a chemical structure resembling

that of natural penicillin.

Notes.
It was not until the late 19th century that... — Tinbkn HanpukiHui 19-ro

cTopivy4...
8. Ask questions of different kinds on the text.

9. Devise the structure of the text in key words. Write down the

abstract of the text and retell it.

10. Render te text using the Sequence of Tenses in the Past.

11. Find in the text the following word combinations and translate
them into Ukrainian.

inhibiting the growth of another cell, in most cases, affected by the
antibiotic, have achieved paramount importance, the use of molds, other
crude materials, to treat superficial infections, can be traced back to,
provides a comprehensive list, in total ignorance of the disease, the
pioneering work, responsible for causing anthrax, contaminating fungus or
mold, had therapeutic implications, was later termed 'antibiosis', was first
coined, penicillin’s development, the first major antibiotic, chance ob-
servation, the mold producing the substance, identified bv Fleming as, the

potential of penicillin.

12. Find the English equivalents of the following Ukrainian word
combinations.

XiMiYHi pe4YoBUHM, 34aTHi NikyBaTU XBOPOOU, CAPUYNHATU IHADEKLLINHI
XBOpO6M, rpubKOBI iHEKUiT, LWTYYHi nikK, cynbgamigHi npenapaTw,
NpoBOOAMTM  JiKyBaHHsA, LUe  CMOCTEpPEeXeHHs, MikpobHa  Teopis

3axXBOPIOBaHb, BigNOBIgATW 3a (CNPUYUHATK), NiKAPCbKi PEYOBUHM,



HakiHeLb BCTAHOBWUIIN, MOXYTb OYyTWM BuNepemKeHi, 3pobuB NpunyLeHHS,
cTpumyBaTn picT BakTepin, BUSBUIIOCA BaXKO Big4iNMTH, iM'a NOXOAUTb BiA,
Oyno  HakiHeub  34iNCHeHe, LUMPOKE  CNiBPOBITHMUTBO, LLUMPOKE

3aCTOCyBaHHS.

13. Fill in the gaps.
responsible, suggested, affected, germ, inhibition, treatment,
introduce, prevented , artificial, achieved, growth, develop, inhibit, use.
Antibiotics are capable of _ the growth or killing other bacteria.
Pasteur studied the  of different species of microorganisms. Emmerich
_____antibiotics therapeutically. Fleming __ penicillin. Chain and Florey
______antibiotic for human use. In most cases the cell by the antibiotic is
also a microbe. Antibiotics have __ paramount importance inthe _ of
bacterial infections. Other drugs that are used to treat these diseases are
It was not until the late 19th century that Louis Pasteur and Robert
Koch finally established the _ theory of disease. They demonstrated that
bacteria or other microbes were _ for infectious diseases. Pasteur also
noted that the growth of bacteria responsible for causing anthrax could be
by a contaminating fungus or mold. He __ that this had therapeutic
implications.This __ of growth of one organism by another was later

termed 'antibiosis' by the French biologist Paul Vulllemin in 1890.

14. Match the synonyms.

destroy, artificial, suppress, microbe, sickness, make, find, anticeptic,
pollute, disease, influence, bacteria, drug, fungus, mold, cure, helpful,
intoxicate, drug, treat, infect, contaminate, Kkill, curative, ailment, discover,
aceptic, produce, affect, inhibit, microorganism, synthetic, useful, medicine,

illness, ruin, eliminate.

15. Give antonyms of the words.

enhance, clear, realize, responsible, natural, treated, infect, stable,



responsible, observed, identified, suffucient, compose, solved, recognized.

16. Recall all the words with the prefix -anti and give word

combinations with them.

17. Learn the derivatives and use them in situations.
serve — observe — observing — observed — observation — observer,
synthesis - synthetic — synthesize, semi-synthetic — unsynthesized, cure —
curable — curative — incurable, treat — treatment — treating — treated,
component — compose — composition — compound, use — useful —

usefulness — useless — uselessness.

18. Find the words to match the definitions.

very small cells that usually cause disease, a common bacterium that
can cause a variety of infections, medicins for conservative treatment of
infectious diseases, the drug active against tuberculosis, medical treatment,

an important antibiotic produced by the fungus.

19. Define the following notions.
antibiotic, microbe, infection, disease, therapy, fangus, Actinomyces,

gram-positive, gram-negative, penicillin, semisynthetic.

20. Make up sentences with the expressions in bold type.
1. Actinomycin proved useful in cancer treatment. 2. It was not until the

late 19-th century that the gem theory of antibiotics was established.

21. Prepare the text for the back translation.

22. Analyze tense and voice of the verbs in the text. Use them in
the sentences in the sentences. Find and translate the infinitives, the

infinitival and participial complexes in the text.

23. Use the models of the Infinitive to enter the words below in the



situations on antibiotics production.

Active. Ind. to produce. Perf. to have produced. Cont. to be
Producing. Perf. Cont. to have been producing. Passive. Ind. to be
produced, Perf. to have been produced.

precipitate — filtrate, strain — grow, pill — vacuum-press, powder — dry,
mixture — prepare, tincture — dose, injection — proscribe, ointment —
measure, form — impart, reagent — add, solution — obtain, acid — dilute,
alkali / base / acid — react, film /foil — package, produce — consider, link
— form, case — investigate, reaction — empede, infection — treat, mixture —
make, proscriptios — write, solid substance — dissolve, liquid — evaporate,
inflamation — stop, compound — break, formula — read, ingredients — find,

compononents — mix.

24. A. Finish the sentences with the infinitive as an adverbial
modifier.
1. To prove theidea /fact . 2. To illustrate the phnomena .
3. Tobeginwith . 4. Todefendtheidea . 5. To exemplify the
statement . 6. Totellthetruth . 7. Tocontinue . 8. Tofinish/
conclude . 9. To make the long story short . 10. To support the
statement . 11. Tosupplytheexamples . 12. Toadd ___ . 13. Not to
mention . 14. To take into consideration . 15. To supply the proofs
__.16. Nottodependon . 17. To ground the theory .
B. Use the infinitive 1) as an object.
1. 1find (believe) it necessary . 2. ltisforusto . 3. Allow me
. 4. Wewantthemto __ .5. Itisimportantto . 6 Tell her
7. Someone advised him __ . 8. laskedthem
2) as an attribute.
1. There are problems . 2. ltisafact . 3. | have the report
_____.4.0ne has hisbody  .5. The pills, powders, ointments, injections

. 6. | have three more books



25. Transform the nouns, gerunds and participles in the text
below into the infinitives wherever possible.

Antibiotics are capable of killing or inhibiting the growth of another
cell. The pioneering work of French chemist Louis Pasteur and German
physician Robert Koch finally established the germ theory of disease,
demonstrating that bacteria or other microbes were responsible for
infectious diseases. Rene Dubos, a French-American microbiologist,
discovered tyrothricin, which had some utility in the topical treatment of
superficial infections. Selman A. Waksman discovered actinomycin, which
subsequently proved useful in cancer treatment. Waksman's laboratory
was also known tor the discovery of streptomycin in 1944. Antibiotics have
achieved paramount importance in the treatment of bacterial infections.
Penicillin had served as the starting point tor synthesizing many improved
version. It was not until 1953 that British biochemist Edward P. Abraham
succeeded in identifying cephalosponn C. After 1960 the focus shifted
toward chemical modification of known antibiotics as a means of obtaining

improved versions.

26. Discuss the situations using the Infinitive as well as the
argumentation and connective words.

1. Pioneers in antibiotics research. 2. The history of antibiotics
development. 3. Antibiotics sources.

to / for the purpose, to no purpose / to no end

the thing is / the matter is / the reason is, the case to consider, in this
case, to prove the case

proved / turned difficult to isolate / proved (un)useful

it was not until / it was just this discovery / medicine / that

refered to as / termed / called

to distinguish / differ / differenciate / tell them from

here is no evidence that, it is unlikely that, it is likely that, in all

likelyhood, it goes without saying that, it's evident that, it leaves no doubt



about.

27. Translate the following text into English.

AHTUGIOTUKKN (Big, aHTWU- — MPOTK- i rpeLbKoro bioticos — XuUTTEBUN) —
PEYOBUHN MIKPOBHOrO, POCAMHHOMO i TBAPUHHOIO MOXOMKEHHS, WO BMOIPKOBO
BOMBaOTb MIKPOOPraHiaMn abo MPUrHiYyrTb IXHIO XUTTEQANbHICTL. e y XIX
CT. 6yno BiOOMO, WO MK PI3HUMKW MIKpOOpraHiaMamMuM MOXYTb iCHyBaTU $IK
CUMOBIOTUYHI (B3AaEMOBWUIIAHI), TaK i @HTAroHICTUYHI BIAHOCMHW. AHTAroHi3m —
B3aeEMOfia ABOX OpraHiamMiB, 3a sIKOI OANH MPUTrHIYYE XUTTEQIANbHICTb iHLLIOrO.

®paHu. BYeHoro J1. NMacTepa Ta Himeubkoro - Pobepta Koxa BBaxarTb
OCHOBOMNOSOXHUKaMK Mikpobionorii sk Hayku. J1. MacTtep 3 1856 poky BuBYyaB
npouecu 6poaiHHA. BiH BCTAHOBUB, O CKMCAHHS Ta 3ripKHEHHS BUHA Ta nvBa
CMPUYUHAIOTLCA OKPEMUMU BUOAMU MIKPOOPraHiamiB, SKi pO3BMBAKOTLCH Y
npoueci 6podiHHA 4M B roToBMX npoaykTtax. BiH 3anponoHyBas meToam
nonepempKeHHNA LMX 3aXBOPOBaHb (NporpiBaHHA rotoBoro npogykTy). MNisniwe J1.
[MacTep BiOKPMB CTPENTOKOK, 30yOHMKIB OCTEOMIENITY, THiMHUX abcuecis,
Kypsiioi xosiepu i 3pobMB BMCHOBOK MPO Te, WO KOXHa iH(eKUinHa xBopoba
CMPUYUHAETLCA cneundidHnm MikpoopraHiamom. J1. Nactep Takox po3pobus
MEeTonn  3anobiKHUX  wernseHb  ToLlO. BcTtaHoBMBLUM  iCHYBaHHS
MiKpOOpPraHi3miB, gki MOXYTb XUTK y 6e3kmcHeBUX ymoBax, Jl.lNactep Bnepuie
BBiB TEpMiH aepobHuI1 Ta aHaepoBHUNA.

PobGepT Kox (1843-1910) oosiB, WO 3aXBOPHOBAHHSA MOXE CMPUYMHATUCH
AK BereTtaTMBHUMW KNiTMHaMK, Tak i cnopamu. Y1882 p. P. Kox Bigkpus
306ygHuka Tybepkynbody — nanuuky Koxa. 3 KkynbTypu TybepKyrnbO3HOI
nanuykn, sika yna BMpoLLEHa Ha PiAKOMY NOXWBHOMY CepedoBULLI, BiH oaep-
XaB npenapat mybepkyniH. B ekcneguuii o €runty Ta IHail ans 6opoTtebun 3
XONepOoto BiH BiOKPWB XONepHWI BiOPIOH.

MowToBXOM [0 3'AcyBaHHA MaTtepianbHOI OCHOBM aHTMbiody 6yrno
crnoctepexeHHa A. dnemiHra, skmi y 1928 p. BUsSIBUB, LLO KOSMOHIA rpuba
Penicilllum roiaium npurHidyBana pict ctaginiokokis. 3 Tux nip 6yno susiBNeHo

GaraTto peyoBUH 3 aHTUOIOTUYHOK aKTUBHICTHO.



Part Il

28. Read and sum up the text.

Antibiotics Classification

Chemically, the antibiotics are low molecular weight compounds of
various chemical structures, composition, and properties. They have been
classified according to the chemical structure, microbial source, and
mechanism of action. Following the classification of Garrod, Lambert, and
O'Grady, based on the general similarity of chemical structure, those
manufactured today can be divided into the following groups:

Penicillin and related antibiotics with a p-lactam ring in their structure,
include the natural penicillins, the semisynthetic penicillins, the
cephalosporins, the clavulanic acids and thienamycins and the monolactoms.

Aminoglycoside antibiotics, which have amino sugars in glycosidic
linkage, include the streptomycins, neomycin, kanamycin, paromomycin,
gentamicin, tobramycin, and amikacin.

Macrolide antibiotics, which consist of a macrocyclic lactone ring to
which sugars are attached, comprise erythromycin, oleandomycin, and
spiromycin.

Tetracycline antibiotics, which are derivatives of polycyclic naph-
thacenecarboxamide, include tetracycline, chlortetracycline, demeclo-cycline,
oxytetracycline, and minocycline.

Antibiotics that kill bacteria are called bactericidal, while those that only
inhibit their growth are referred to as bacteriostatic. In many cases it is
sufficient to use a bacteriostatic antibiotic to treat an infection, because the
number of bacteria are kept at a low enough level for the patient's immune
system to clear the infection.

Peptide antibiotics form a large group but have few therapeutic

applications. These antibiotics are composed of peptide-linked amino acids



which commonly include both D- and L-forms. This group includes bacitracin,
gramicidin, and the polymyxins.

Antifungal antibiotics include polyenes, which are a group of over 50
compounds including nystatin and amphotericin B, and other antifungal
antibiotics including 5-fluorocytosine, clotrimazole, and griseofulvin.

Nisin, formed by Streptococci is used as a preservative in food
production. It is a short polypeptide containing seven amino acids, and it is
now recognized as an antibiotic that is particularly active against clostridia
and lactosecond, interfering with genetic mechanisms; and the third,
interfering with intracellular enzymic activity. It is a natural component of
some cheeses and is therefore an obvious choice as preservative for other
cheeses. It is now used also in canned foods that are prone to clostridial
spoilage.

Antibiotics are identified by: (1) the conventional chemical name or a
name of the compound chemical structure; (2) a shorter, established name;
and (3) the trade or brand name given to the drug by the manufacturer.

For the most part, these antibiotics are white, off-white, tan, or yellow
solids that are usually amorphous but sometimes crystalline. They
decompose upon heating to elevated temperatures. Most have a free
carboxyl group; as their salts, they are soluble in polar solvents, especially
water or in organic solvents as their free acids. There are bacteriostatic and

bacteriocidal antibiotics to treat infections.

29. Ask questions of different kinds on the text.

30. Make up an abstract of the text with key words, introductory

and connective words and learn it by heart.

31. Find in the text the following word combinations and translate
them into Ukrainian.

of, the general similarity of, related antibiotics, in glycosidic linkage,



macrocyclic lactone ring, sugars are attached, comprise erythromycin,
derivatives of, are called bactericidal, are referred to as, prone to spoilage,
contain an aminocyclitol unit, chemical reduction of, clinically useful
compound, naturally occurring, relatively small, form stable acid addition
salts, alimentary trace, proscribed for systemic use, growing under
anaerobic conditions, constitutes an important use, rather than bacteriostatic,
involving stages, binding to, encounter some problems, bacterial resistance,

prone to spoilage.

32. Find the English equivalents of the following Ukrainian word
combinations.

3 TOYKM 30pYy XiMII, HU3LKOMOSEKYIsipHa Crosnyka, pidHi BNacTMBOCTI,
MeXaHi3M [Aii, 3aCHOBaHUMN Ha CXOXECTi, NOAINATA Ha rpynu, cknagaTtucs 3,
npueaHaHi 0o, MOXiAHI Cronyku, NigcunioBaTU PIiCT, TPUMATU Ha HU3bKOMY
piBHi, NiKyBaTW iHdEKLUiO, BUSABUTU iHGEKUiO, NPOTUPUBKOBI aHTUBIOTUKNM,
BTPYYaHHS Y AiSNIbHICTb, BHYTPILWHBOKNITUHHMI  (bepMeHTn, 00oB’si3koBa
CKnagoBsa, 3BU4YHa (NPUNHATA, TOProsa) Ha3Ba nikiB, KOHCEpPBOBaAHA ka, Tak
camo, SiK i; 32 BUAHATKOM, HOBI HAAXODKEHHS, OTPMMYETbLCA BiIOCMHTE3OM 3,
LUMPOKOro  CMeKkTpy  Ail, npu3Hadyatm BCepeauHy, depMeHTauinHe

cepeaoBuLle, BOOOPO3YMHHI MOMEKYN, LLUMPOKOTO BXUTKY.

33. Fill in the gaps.

acid, contain, derivative, intramolecular, compose, acid, produce,
preservative, canning, compound, ring, antifungal, property, linkage, weight.

All but a few antibiotics are made by aerobic  processes. Nisin is
also used in ___ fruits. Chemically, antibiotics have low molecular
Antibiotics are compounds of various . Peptid antibiotics are _ of
peptid linked amino acids. _ antibiotics include polyenes, which are a
group of over 50 _ including nystatin and amphotericin B, and other
antifungal antibiotics including 5-fluorocytosine, clotrimazole, and griseofulvin.

Nisin is a . Itis a short polypeptide seven amino acids,



interference with genetic mechanisms, and interference with __ enzymic
activity. It is a natural component of some cheeses It is now used also in
___ food. Macrolide antibiotics consist of macrocyclic lacton

Polyenes are a group of over 50 . Cycloserine is ____ entirely by
chemical synthesis. Chloramphenicol is a nitrobenzene derivative of

dichloracetic

34. Find in the text the synonyms to the following words.
structure, select, connect, composed, join, bond, include, suppress,

enough, cure, rate, clean, contain.

35. Match the medicines with their forms as they are available in
the drug-store. Model. Penicillin is available in pills / as pills.

1) propolis, sulfadimezin, ampicyllin, manganese, streptocid,
parazetamol, Vietnamese balm, spirit, herbs, tetracyclin, streptomycins,
nitrofungin, vitamins, boric acid, seeds, leaves, roots, flowers, stems, ichthyol,
calanhoe, ammoniac, beladonna, convalia, valeriana, atropin, besalol,
Denta, aloe.

2) mixture, tincture, pills, powder, ointment, suspension, injection,

crystals, solution, dried packaged, juice, drops.

36. Make up situations: 1. At the doctor. 2. At the chemist’s.

Model 1. The drug is reportedto be

abortifacient, balsamic, cardiotonic, carminative (BiTporiHHe),
digestive, diuretic, expectorant, lactagogue, restorative, stimulant,
stomachic, tonic, vermicide, and anticancerogenic, purgative, laxative,
cardiac, pain-killer, sorbent, antidepressant, narcotic, aphrodisiac
(36ymxytoue), diaphoretic (noToriHHe), emmenagogue (ouunilytoue), pectoral
(rpyaHe), restorative, immunogenic.

Model 2. The remedy is administered for / against, is said to help

against /in case of / is used for / against / is prescribed for / against.



pain, cough, sore throat, headache, stomachache, tonsilitis, toothache,
diarrhea, poisoning, cold, influenza (gripp), fever, sore eyes, hemorrage,

amenorrhea, backache, cholera, colic, dyspepsia, enteritis, enuresis,
gastritis, gonorrhea, nausea, constipation, nephrosis, snakebite, spasm
(cramp), anaemia, anorexia (BiACYTHICTb aneTtuTty), insomnia (6e3CoHHS),
leukaemia, chicken pox (BiTpsiHa Bicna), mumps (cBWHKa), scarlet fever
(ckapnatuHa), diftheria, pneumonia, tuberculosis, carcinomata, cancerous
wounds, obesity (HagnuwkoBa Bara), indigestion, indurations (Habpsk) of
the liver and spleen, tumor, injury, condylomata, haimoritis, sinuit,

hyperthyreosis.
37. Prepare the text for the back translation.

38. Discuss the situations using the Infinitive as well as the
argumentation and connective words.

1. Chemical classification of antibiotics. 2. Bacteriosidal and
bacteriostatic antibiotics. 3. Antibiotics properties and use. 4. Innovations in

antibiotics. 5. Arguments for and against antibiotics.

39. Translate the following text.

AHTUGIOTUKN — Ue peyvyoBUHM BiONOrYHOro NMOXOMKEHHS, 34aTHi HaBiTb Y
HU3bKMX KOHLIEHTpaUisX NpurHidyysatn pict MikpoopraHiamis.  LUicTb pogis
MikpomiueTiB npoaykytotb Mamke 1000 aHTMbioTukiB. [0 HMX Hanexatb
Cephalosporium — npogyueHTn uedanocnopuHis i Penicillium — npooyueHTu
neniumnidiB. HuHi Binomo noHag 2000 aHTMGIOTMKIB, ane Tinbku 6nmn3bko 50 3
HUX BMKOPUCTOBYIOTBCA K XiMioTepaneBTU4YHI 3acobun. Po3pisHsaTb pedo-
BMHW, WO  MPUrHibYylOTb  PICT  MikpoopraHiamis  (BakTepiocTaTuyHi,
dyHricTaTuuHi), i Taki, wWo ix B6GuBaTb (bakTepuuMaHi, YHriLUOHI).
MpoayueHTamn aHTUBIOTUKIB € rpubu 3 rpynu acneprinie, akTMHOMILETU
(cTpenToMmiLeTH), a TakoxX aeski bakrepii (baunnn).

MeHiunninn.  lNpogyueHtn —  Penicillium  notatum,  Penicillium

chrysogenum. TleHiumniHn — ue nepLwi aHTUBIOTUKK, sKi Bynn BUKOPUCTaHI 3



nikysanbHoto MeTolo (1941 p.). o neHiuuniHy 4yTnuei NepeBaXxHO
rpamno3nTuBHI B6akTepii poais Streptococcus, Stafylococcus, Bacillus subtilis.
HotatmH BigoMuMin 3a Has3BamMyu NeHiuMniH A, neHiumniH B, neHiumguH; vy
MPUCYTHOCTI KUCHIO OKUCHIOE TIHOKO3Y 3 YTBOPEHHSAM MEPEKUCY BOLHIO, YUM i
MNOSICHIOKTLCS MOro aHTUMIKPOOHI BNacTUBOCTI.

[pn3eodpynbBiH Mae dyHriumany Aaito.  lNpoayueHt —  Penicillium
griseofulvum.

LlegbanocriopuHu — npoayktn ogHoro 3 BuaiB rpuba Cephalosporium.
LlegbanocrnopuH C mae p-rnakramoBe KirlbLie | 32 CBOEIO CTPYKTYPOK CXOXUNA 3
LedanopuanH), siki 3a CBOEKD i€ CXOXKi Ha NOXIAHI NEHILUMIHY.

CmpenmomiyuH cuHTe3ylTb Buan Streptomyces. [ie Ha psag
KUCNOTOCTINKMX | rpaMHeratuBHMX 6akTepin, HevyTnnMBMx 40 NeHiuuniHy, ane
BMKIMKAE anepriyni peakuii. Lien aHTMBIioTUK 3aCTOCOBYETBLCH TaKOX Y BETE
pyHapii i ans 6opoTbbn 3 3aXBOPOBAHHSIMU POCIIVH.

XropomiyemuH  (xnopamMd@eHikon,  JIeBOMILETUH) BUSBIIEHUA Y
KynbTypax Streptomyces venezuelae, ane noro Mo)xHa ogepxatu i
CYHTETMYHUM LwnsxoMm. [lie Ha BinbLicTb rpamHeraTMBHUX BGakTepin, y Tomy
4YUCni Ha CripoOXeTu, PUKETCIl, a TaKoX Ha aKTUHOMILLETU | BENUKI BipycH.
TempauyukniHu SBNAOTb cOB00 MeTaboniTM CTPeNTOMILETIB
(Streptomyces aureofaciens). XiMIHHO TeTpauuKniHKM  (XNOp-TeTpPaUUKiH,
OKCUTETPaUMKNIH | TeTpauukniH) 6nu3bki Mk coboto i malTb B OCHOBI
CTPYKTYpU HapTaueH. Bia3HavyatoTbCs LWMPOKMM CNEKTPOM Ail.
lMoninenmudHi aHmubiomuku (rpamiunguH 8, nonimikcmHm, GauntTpaumH
Ta iH.) XapaKkTepu3yTbCsl BUCOKUM CMOPIOHEHHAM [0 MrasMaTuyHol
MeMOpaHu, TOMY € OAHaKOBO TOKCUYHMMM SIK Ans Npo-, TaK i eykapioT. Y

KMiHIYHIW NpaKTuLi He 3aCTOCOBYIOTHCS.



LESSON 9

The Infinitival Complexes

Part |

1. Read and memorize the following words and word

combinations

comprise BKIHO4aTH
common feature cninbHa puca
retention YyTPUMaHHSA

recently discovered HewogaBHO BIiAKPUTUN

adjacent O MeXye

directly linked BecnocepenHbO NOB’A3aHUN
regard BBakaTu

opposite HanpoTu

designate BM3Ha4aTun

ester edoip

show nokasyBaTu

substitute 3aMiHHUK

fused ring KOHLEHCcOoBaHe 4po

2. Find the international words in the text and give their

Ukrainian analogues.

3. Read, analyze, define and translate the affixed parts of
speech.

treatment, corresponding, respectively, variety, aromatic
derivatives, reaction, produce, phenazine, phenoxazine, undergo,
conjugate, addition, reaction monobactam, tetrahedral, opposite,
semisynthesis, nonclassical, nocardicin, irreversible, intensity,

concentration, dihydrothiazine, oxacephalosporins, substituent.



4. Read and analyze the complex words.

o-phenylenediamine, pyrroline, o-aminophenol, cephamycin,
aminoguanidine, quinonimine, cephalosporin, oxacephalosporin,
nocardicins, carbapenem, thienamycin, monobactam, nitrogen,

dihydrothiazin, dihydrooxazine, oxazolidine, six-membered, thiazoline.

5. Look through the text for information. Read and translate the

text.
Production of B-Lactam Antibiotics
The pB-lactam antibiotics comprise two principal groups of
therapeutic agents, i. e., the penicillins and the cephalosporins

(including the cephamycins and oxacephalosporins), and several
nonclassical types obtained more recently by fermentation and
(semi)synthesis. The latter include the nocardicins, carbapenems
(thienamycins and olivanic acids), penems, monobactams, and
clavulanic acids. These antibiotics have in their chemical structures a
four-membered lactam.

With the exception of the nocardicins and monobactams, the -
lactam is fused through the nitrogen and the adjacent tetrahedral
carbon atom to a second ring, i. e., a five-membered thiazolidine,
pyrroline, thiazoline, or oxazolidine for the penicillins, carbapenems,
penems, and clavulanic acid, respectively, or a six-membered
dihydrothiazine or dihydrooxazine for the cephalosporins,
cephamycins, and oxacephalosporins. These antibiotics carry a variety
of substituents which contribute to their biological properties.

A structural feature common to most members of this group is
the carboxyl group on the carbon adjacent to the lactam nitrogen,
although this group has been chemically converted to a tetrazole with
retention of biological activity, and the monobactams have a directly

linked sulfonic acid group. The penicillins, cephalosporics,



nocardicins, and monobactams also possess a functionalized amino
group on the carbon atom opposite the nitrogen of the pB-lactam. The
recently discovered carbapenems and clavulanic acids are not
functionalized in this way.

The B-lactam antibiotics inhibit bacteria, exhibiting activities
that differ in pattern and intensity by interfering with the synthesis of
essential structural components of the bacterial cell wall. They tend
to be irreversible inhibitors of cell-wall synthesis, and are bactericidal
at concentrations close to their bacteriostatic levels. They are
regarded as highly effective antibiotics with low toxicity, used for
treating a wide variety of bacterial infections. Some of the B-lactams
are inhibitors of the pB-lactamases, which have become important
factors in the therapeutic use of these antibiotics.

The parent structure of all penicillins is [B-aminopenicillanic acid (6-
APA), which consists of a thiazolidine ring with a condensed B-lactam ring.
The 6-APA carries a variable side chain in position 6. If the penicillin
fermentation is carried out without addition of side-chain precursors, the
natural penicillins are produced. By adding to the broth a side-chain
precursor a desired biosynthetic penicillin is produced.

To produce the most useful penicillins, those with activity against gram-
negative Bacteria, such as ampicillin, a combined fermentation and chemical
approach is used that leads to the production of semisynthetic penicillins. In
this case, a microbially produced natural penicillin is split either chemically or
enzymatically to yield 6-APA; the latter is then chemically modified by the
addition of a side chain. Penicilin G is produced by the mold Penicillium
chrysogenum in fermentors. Being a highly aerobic process it requires efficient
aeration. Penicillin is a typical secondary metabolite. During the growth
phase, very little penicillin is produced, but once the carbon source has
been nearly exhausted, the penicillin production phase begins. By supplying
additional carbon and nitrogen, the production phase can be extended for

several days.



A major ingredient of most penicillin production media is corn steep
liquor, which contains nitrogen as well as several growth factors. The carbon
source is generally /actose, obtained from whey. Lactose is the initial carbon
source. As the lactose becomes limiting, "feedings" with glucose later in the
fermentation maximize penicillin yield. Penicillin is excreted into the medium,
the cells are removed by filtration, the pH of the medium is lowered and the
antibiotic extracted with an organic solvent. After concentration into the
solvent, the antibiotic is back-extracted into an alkaline aqueous medium, con-

centrated further, and crystallized.
6. Ask all kinds of questions on the text.
7. Write the plan of the text.
8. Make up an abstract of the text with key-words and retell it.

9. Find in the text the following word combinations and translate
them into Ukrainian.

comprise, principal groups, therapeutic agents, ie, obtained by
fermentation, the latter include, a four-membered lactam, with the
exception of, is fused through...to, adjacent to, a variety of
substituents, contribute to, their biological properties, chemically
converted to, with retention of, also possess, functionalized amino
group, opposite the nitrogen, the recently discovered, they tend to be,
irreversible inhibitors, close to their bacteriostatic levels, they are

regarded as, with low toxicity.

10. Find the English equivalents of the following Ukrainian word
combinations.

cKkrnagartmcsa 3, oTpUMyBaTU CUHTE30M, CrifibHa puca, 3a BUNHATKOM,
6e3nocepeaHbO NpuUeEOHyBaATUCS, NMPUBHOCUTUTM  BNACTUBOCTI,

KOHOEHcyBaTuCA Yepes, AodaBaT KapboH, NpoTu a3oTy, TakuMm



YMHOM, NMPUrHivyBaTn BakTepil, BUABMNATU aKTUBHICTb,
3aCTOCOBYKOTbCA ONA  JliKyBaHHSA, BTpy4daruduca vy, XiMIYHO
nepeTBopeHnn Ha, BBOAUTCA  4Yepes, LNPOKEe  PIBHOMAHITTS,
posLennioBaTUCa PEPMEHTOM, KOHLUEHTpaus B PO3YUHI, JTYXXHUN BOLHWUM

PO34UH, BUOANATUCSA QinbTpalieto.

11. Fill in the gaps.

precursor, chain, yield, supply, obtain, media, growth, exhaust, ring,
mold.

B-aminopenicillanic acid (6-APA) consists of a thiazolidine ring with a
condensed B-lactam . By adding to the broth a side-chain __ one
desired biosynthetic penicillin is produced. 6-APA is chemically modified
by the addition of a side _ . Penicillin G is produced by the
Penicillium chrysogenum in fermentors. During the _ phase, very little
penicillin is produced. Once the carbon source has been nearly | the
penicillin production phase begins. By _ additional carbon and nitrogen,
the production phase can be extended for several days. A major ingredient
of most penicillin production __is corn steep liquor. The carbon source is
generally lactose, ___ from whey. As the lactose becomes limiting, "feedings"

with glucose later in the fermentation maximize penicillin

12. Give synonyms of the following words.

nearby, bear, link, ruin, application, add, receive, alike, characteristic,
separate, property, tie up, use, join, divide, similar, carry, adjacent, use,
destroy, drug, member, media, activity, treat, elemen, component, pill,

mixture, ointment, powder, injection, work, motion, process, cure.

13. Give antonyms of the words.
positive, create, substract, yield, distinguishing, join, poison, resistable,
like, curable, reversible, use, bacterial, fungal, infectious, regular, active,

infect, responsible, effective.



14. Learn the derivatives and use them in situations.
soluble — solvent — dissolve — solubility — unsoluble — solution,

antibiotic — probiotic, fuse — fusible — fusibility — fusion — diffusion.

15. Find the words to match the definitions.
the parent structure of all penicillins, penicyllin — the product of fermenta-
tion and chemical approach, not natural, the initial carbon source, the stage in

penicillin production after its concentration into the solvent.

16. Give the definitions of the following words.
drug, fermentation fuse, (semi)synthesis composition, inhibit,

enhance, orally, synthesize, destroy, treat, acid, enzyme, substituent.
17. Consider polysemy of the noun treatment in the text.
18. Prepare the text for the back translation.

19. Analyze tense and voice of the verbs in the text. Use them in

the sentences or situations. Define the functions of the infinitives.

20. I. Finish the sentences with the Infinitive.

Model 1. I'm (terribly) sorry to have said that.

1. I really am sorry . 2. | should confess / admit C3. It
wasn't my fault not . 4.1 couldn't . 5. What else can ?06. |
didn't realize :

Model 2. He's too young to have done it.

tired / unexperienced / busy / clever / efficient / intelligent / reliable /
kind / competitive / organised enough / rather learned

Model 3. pronoun / adverb + Infinitive. There is nothing to do.

1. There's something . 2. Isthere someone _ ? 3. There's a
lot ~ .4.Therewaslitle . 5. There will be few calculations

Il. Make up sentences after a model.

Model 1. seem + Infinitive. The process seems to go right.



1) cell — split, bacteria — divide, fangus — grow, mold — multiply, virus —
replicate, enzyme — proved efficient, medicine — cure, discovery — provide.

Model 2. Infinitive + modal verb or its equivalent.

1) Expect / remind / would like / hope remember / forget / force / make
/ allow / be able / have to do something / to have / get something done / make
/ let / one can / may / must (someone) do something,

2) It needs / will have to be done.

3) 1. | would rather go there. 2. I'd rather (she, he, she you, they, we)

went there, didn 't go there. 3. | used to do it.

21. Discuss the situations using the Infinitive as well as the
argumentation and connective words.

1. The name B-lactam antibiotics. 2. B-lactams chemical composition.
3. B-lactams application. 4. Penicillins sources and application.

be critical about, put to criticism / doubt

It's an error. The theory is erroneous.

make a mistake, fall into gross mistake. | may be mistaken.The fault is
mine.

the merit / demerit /drawback / flaw / defect of the teaching

give convincing arguments, examples drawn from nature, support the
theory with experiments / practice, support the word with deed / statement
with facts, dispose of the facts, be inclined to, be of the same opinion, share

the oponent’s opinion

22. Translate the extract into English.

[NeHiuymniHn BmMpobnalTbCa pidHOBUAOM nnicHaABW: Penicillinum
notatum, Penicllinum Chrysogenum etc.; LlecganocrnopuH — r1iCHA80H0
Cephalosporinum etc. (eBkapiotTn) popny Penicillium and Aspergillus Ta
NeBHMMU nNpokapiotamu. B OCHOBI MoOnekynn neHiuuniHiB nexiTb G-
amMmiHoneHiumnaHoBa kucnota (6-AllK), saka cknagaetbCs 3 KOHOEHCOBaHMUX

TiazoniguHosoro (A) i B-nakramHoro (B) uuknis:
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6-AlK

Ona nposeneHHs 6ionoriyHol akTUBHOCTI BENUKe 3Ha4YeHHA Mae -
nakTaMHUN LK, SKUIA OYXKe HECTINKUIA Y KUCITOMY | NY>XHOMY cepeoBuLLIax.
HaniBcMHTETMYHI NeHiumniHn — ue aumnbHi noxigni 6-AllK. Auyuntoro4n-
MW areHTamu € XnopaHrigpnam BignoBigHNX KapOOHOBUX KNUCHOT.
Y MeauyHi NpakTuLi BUKOPUCTOBYHOTL Taki Mikapcbki 3acobu neHiumniHie
3aransHol hopmynu:
CH

B s M
AR

KniHiYHO KOPUCHI NeHiuuniHn BKNoYaoTbe 6araTo NpoaykKTis

COOR1

OiokaTaniTMyHnUx peakuin Ta XiMiYHOT Mogudikauil opraHiYHUHUMK
XiMiYHUMK pedoBuHamMu. lleHiumniHam G Ta V'  HapawTb nepesary Ans
niKyBaHHS 6araTtbox rpam-no3nTUBHUX iHGIEKLLIN.

3apa3 B yCbOMY CBiTi NMEHiUMNiHWN, SK i iHWi aHTUBIOTUKK, OTPUMYIOTb
METOAOM  MMOMHHOIO  KyNbTUMBYBAHHA. Y  MPOMUCAOBOCTI  cCnopwu
PO3MHOXYIOTb, BUPOLLYIOYN MiLenin B CKISAHUX dorlakoHax Ha NPOCAHOMY
cepeposuuli. OTpuMaHuM CropoBMK MaTepian BUKOPUCTOBYOTb A54
3aciBy iHOKynATOpiB. Y NOCIiBHUX pepMeHTaTopax Miuenin supowyots 12-
18 rog. >KmBunbHe cepegoBule Ansi BUPOLLYBaHHA Miuenito i GiocnHTesy
NEHIUMNIHY TOTYOTb 3 KYKYPYA3SHOMO EKCTPaKTy, nakTo3u, [HKO3!,
MiHEparibHUX PEeYoBUH | OedKkux rnpenapaTtiB PeHInouToBOl KUCNOTU —
nonepedHukie aHTubioTuka. [licna BiggineHHs wmidenito y inbTpari
MicTUTbCA 3-6% cyxux pedvoBuH, 3 skux 1,5-3,0 % cknagae neHiyunix.
MMicna ekcTparyBaHHA i oYMWEHHSA BUXig neHiumniHy cknagae 85 % Big

MNOro KiNbKOCTI B KyJbTypanbHOMY cepesoBULLi.



Part Il

23. Memorize the following definitions.

Enrichment culture a means of obtaining laboratory cultures of
microorganisms from a natural sample by using highly selective methods.

Screening any procedures that permit the identification of organisms by
phenotype or genotype, but do not inhibit or enhance their growth.

Selection placing organisms under conditions where the growth of

those with a particular genotype will be favored.

24. Read and sum up the text.

Search For New Antibiotics

Although pharmaceutical companies currently do much of their drug
discovery wusing computer modeling, traditionally, antibiotics were
discovered by screening. In this approach, a large number of isolates of
possible antibiotic-producing microorganisms are obtained from nature in
pure culture, and these isolates are then tested for antibiotic production by
seeing whether they produce any diffusible materials that are inhibitory to
the growth of test bacteria. The test bacteria used are selected from a
variety of bacterial types but are chosen to be representative of, or related to,
bacterial pathogens

The classical procedure for testing new microbial isolates for antibiotic
production is the cross-streak method. Those isolates that show evidence
of antibiotic production are then studied further to determine if the
antibiotics they produce are new. Once an organism producing a new
antibiotic is discovered, the antibiotic is produced in sufficient amounts for
structural analyses and then tested for toxicity and therapeutic activity in
infected animals. An antibiotic that is to be produced commercially must be
produced successfully in large-scale industrial fermentors. The next stage is

to purify the product efficiently. If the antibiotic is soluble in an organic



solvent, it may be relatively simple to purify it by extraction into all volume of
the solvent. If the antibiotic is not solvent soluble, then it must be extracted
by adsorption, ion exchange, or chemical precipitation. In all cases, the goal
is to eventually obtain a crystalline product of high purity.

One of the major tasks of the industrial microbiologist is thus to isolate
high-yielding strains. Strain selection involves mutagenesis of the initial
culture, plating of mutant types, and testing of these mutants for antibiotic
production.

Genetic engineering has greatly improved the time-consuming
process of obtaining high-yielding strains. For example, gene amplification
makes it possible to insert additional copies of genes of interest into a cell by
means of a vector such as a plasmid. It is often unclear which genes should
be altered or increased in number to increase yields. Thus, it is important
first to identify the rate-limiting or other key regulatory steps in a given

biochemical pathway through basic research.

25. Ask all kinds of questions on the text.

26. Make up the abstract of the text and retell it.

27. Find in the text the following word combinations and
translate them into Ukrainian.

discovered by screening, a large number of isolates, tested for antibiotic
production, a variety of, chosen to be representative of, produced
successfully, large-scale industrial fermentor, relatively simple to purify, all
volume of the solvent, in all cases, the goal is, a crystalline product, one of

the major tasks, to isolate high-yielding strains, strain selection involves.

28. Find the English equivalents of the following Ukrainian word
combinations.
pobuTK BIOKPUTTA, NPU LbOMY MiAXOAI, YMCTa KynbTypa, CTPUMYE PICT,

METO/, NePECIYHOro WTpuxa, CBigYNTU NPO, BU3HAYATUN YN, JOCTATHS KiNbKICTb,



HacTynHa CcTagisl, PO3YMHHUA Yy OpraHiYHMX PO3YNHHUKAX, A0OyBaETbCA
abcopbuieto, NOHHMM OBMIHOM, XiMIYHMM OCa[KEHHSAM, OTPUMaTK NPOOYKT,

BMCOKOMPOOYKTUBHI LUTaMW, BUXigHA KynbTypa, nociB Ha Yawky (dish) [MeTpi.

29. Fill in the gaps.
obtain, solvent, selected, determine, strain, cross-streak, screening,

purify, diffusible, discovery.

Traditionally, antibiotics were discovered by . Pharmaceutical
companies currently do much of their drug A large number of isolates
of possible antibiotic-producing microorganisms are from nature in pure

culture. These isolates are then tested whether they produce any
materials that are inhibitory to the growth of test bacteria. The test bacteria
used are __ from a variety of bacterial types. The classical procedure
for testing new microbial isolates for antibiotic production is the
method. Those isolates that show evidence of antibiotic production are
then studied further to _ if the antibiotics they produce are new. The
next stage is to ___ the product efficiently. If the antibiotic is soluble in an
organic ____, it may be relatively simple to purify it by extraction into all
volume of the solvent. One of the major tasks of the industrial microbiologist

is thus to isolate high-yielding .

30. Match the synonyms.
comprise, apply, separate, kind, transform, ferment, quantity, produce,
receive, process, isolate, species, use, enzyme, amount, manufacture, obtain,

include, treat, convert.

31. Prepare the text for the back translation.

32. Discuss the situations using the Infinitive as well as the
argumentation and connective words.
1. Methods of searching for new antibiotics. 4. Procedure of testing

new microbial isolates for antibiotic production. 5. Industrial microbiology.



33. Translate the following abstract into English.

Y Haw yac Habynu nowmnpeHHs NoHATTA rnpobiomuku, npebiomuku,
npebiomuyHi npodykmu, eybiomuku.

TepmiH "npobioTnkn" B BykBanbHOMY nepeknagi o3Hadae "anga >»utts".
[Mpo6iOTMKM (CUHOHIM MOHATTS eyBIOTUKM) —  Le XMBI MIKpOOpraHismu, siki y
CKNnaai Xxap4oBuX NPOAYKTIB MIOAUHM CTUMYIIOKOTL PICT i 6i0NorivyHy akTUBHICTb
MIKpOOpraHiamiB y KuwevHuky. Ey6ioTukn noginaiTb Ha ABi BENUKI rpynu:
eybioTUKM Ha OCHOBI YMCTUX KyNbTyp MiKpOOpraHiamie — npobioTuku,
cumbioTuku (Big cnosa "cmMmbios") abo MynbTUBIOTUKM eyBIOTUKM 3MiLLIaHOro
cknagy (3 AodaBaHHAM  aMiHOKUCAOT, MIKPOENEMEHTIB, MOHO- Ta
ancaxapvgie i T.iH.). [Jo npoBGioTukiB-eybiOTMKIB BiAHOCATbL NpeaCcTaBHUKIB
HOpManbHOI MiKpodropn kuwedHnka — Oidigobakrepii Ta nakrobaumnu.
Binbwictb NpobioTukKiB, siKi € B Haw 4ac Ha dapmMaueBTUYHOMY PUHKY,
BMKOPUCTOBYIOTbCA AN NiKyBaHHA Ta npoduinakTuku gucbakrepiosis
LLSTYHKOBO-KMULLKOBOrO TpakTy. OCHOBHI 3 HUX TaKi:

BidigymbaKTeEPUH CyXu — MICTUTb NIOQINIBHO BUCYLLEHI XUBI KNiTUHK
wramis Bifidobacterium bifidum Ne 1 i 791. B ogHin pgosi npenaparty He
meHwe 10% xuBux kniTMH. BunyckaeTbea B TabneTkax, kancynax, nakeTax,
dnakoHax; bGiigymbaktepuH opte MicTUTb KnituHKM  BichigobakTepin,
iMMOGinisoBaHMXx Ha copbeHTi (akTMBHe BYrinns); 6ihinoHr MiCcTUTL BUAM
Bifidobacterium bifidum i Bifidobacterium longum; 6idikon cyxun —
Bifidobacterium bifidum N° 1 Ta Escherichia coli Ne M-17; BupobnsatoTbcs
TaKOX: MNiHEeKC, NnakTobakTepuH Cyxun, KonibakrepuH cyxumn, OGiocnopuH. 3
BMKOPUCTaHHAM pekoMbiHaHTHOro wrtamy Bacillus subtilis 2335/105 6yB
CTBOpPEHMI NPOBIOTMK HOBOroO MOKOMIHHA — cyBarniH, KM XapakKTepusyeTbes
BMCOKOIO aHTMOakTepianbHOK Ta aHTUBIPYCHOK akTUMBHICTIO. [MpobioTukn Ha
ocHoBi Gaumn po3pobneHi B IHCTUTYTI Mikpobionorii i Bipyconorii HAH

YkpaiHu.



LESSON 10

The Gerund Functions

Part |

1. Read and memorize the following words and word

combinations.

substituent
intramolecular
adjacent

cause

profusion

red blood cells
disorder

intestines

cardiac disturbance
germinating seeds
growing shoots
mucocutaneous

junctions

3aMiHHUK
BHYTPILUHLOMOJIEKYAPHUN
CYMDKHUW, KU Npunsarae
CMPUYMHATH
HaOMMLOK
YepBOHI KPOBSHI TiNbus
NOpYyLUEHHSA
KMLLIKMA
cepueBe NopyLLEHHS
NPOpPOLLEHi 3epHa
MapoCTKM
cnmnabornogibHe

3’eHaHHA

congestion, desquamation nyniHHS

conjunctiva

extensive use

essential amino acids

in short supply
flavour enhancer
sweetener

level

feedback inhibition
commercially viable

site

cnu3boBa 0060MOHKa OKa

LLUMPOKE BXXMBAHHSA

He3aMiHHI aMiHOKUCNOTH

B HEOCTaTHIN KiNIbKOCTI
nigcunioBay cMmaky
nigconomgkysau

piBEHb

0BMeXEeHHS 3BOPOTHBOMO 3B’A3KY
KOMepLiNHO BUMOHWI

AinsiHKa, LeHTpP



2. Find the international words in the text and give their Ukrainian

analogues.

3. Read, analyze, define and translate the affixed parts of speech.
convert, coenzyme, concern, ingest, inbred, heterogenous, insufficient,
accumulation, metabolic, degeneration, desquamation, appearance,
essential, quantity, activate, relationship, activity, distinguish, supplement,
supply, progressively, defficiency, particularly, provide, derivative,

substance, transamination, incorporation, intake.

4. Read and analyze the complex words.
carbohydrate, riboflavin, pyridoxine, malfunctioning, biosynthethis,

furthermore, insofar, wholemeal, groundnut, cottonseed, nevertheless.

5. Study the text to prove the importance of vitamins. Read and

translate the text.

Vitamins

Vitamins and amino acids are growth factors that are used
pharmaceutically or are added to foods. Most vitamins are made
commercially by chemical synthesis. Seven important vitamins and amino
acids are produced by biocatalytic processess: vitamin B4, and riboflavin
are the most important of of vitamins.

Vitamin B4, is synthesized in nature lively by microorganisms, e. g.
intestinal bacteria. As a coenzyme, vitamin plays an important role in
animal biochemistry in usual intramolecular rearrangements in which a
hydrogen atom on one carbon atom and a substituent on agacent carbon
atom exchange places. In humans, a deficiency of vitamin By, leads to a
severe jondice called pernicious anemia, characterized by the profusion of red

blood cells and nervous system disorders. In industrial production of vitamin



B2, microbial strains are employed that have been specifically selected for
the high vyields of the vitamin. Members of the bacteria genera
Propionibacterium and Pseudomonas are the commercial producers.
Cobalt is a metal found in vitamin B> and yields of the vitamin are increased
by addition of small amounts of cobalt to its culture medium.

Riboflavin (vitamin B,) is the parent compound of flavins, FAD and
FMN, coenzymes that play important roles in enzymes involved in oxidation-
reduction reactions in virtually all organisms. Riboflavin is one member of a
large family of flavins which, characteristically, have a heterocyclic
nitrogen-containing ring system coupled to a sugar group. The vitamin
must be converted to a nucleotide before it becomes active. It then acts
as a coenzyme, that is, in concert with an enzyme, for systems that are
concerned with either, oxygen, hydrogen, or electron transport. The
vitamin is produced in the plant world by germinating seeds and
growing shoots, and in man by intestinal bacteria.

Riboflavin is synthesized by many microorganisms, including bacteria,
yeasts, and fungi. The fungus Ashbya gossypii nurally produces huge
amounts of this vitamin and is therefore used for most of the microbial
production processes. Despite this good yield, there is an economic
competition between the microbiological and strictly chemical synthesis.
Whether ingested or inbred, it is transported from the gut to the
mitochondria — known as the power houses — of biological cells to take
part in the production of energy. Deficiency symptoms are inflammation of
the tongue, lesions at mucocutaneous junctions of the eyes and lips,
congestion of conjunctival blood vessels, and desquamation of the skin. It
is a bright yellow pigment, and for this reason it, and a phosphate
derivative of it, are permitted food colours.

Vitamins K (quinon), D (sterol), biotin and folic acid are other

vitamins produced by intestinal bacteria.

6. Say whether the following statements are true or false and



give your proofs why.

1. Most vitamins are of natural origin. 2. Vitamin B4, is synthesized in
nature lively by fungi. 3. As an enzyme, vitamin plays an important role in
animal biochemistry in usual intramolecular rearrangements in which a
hydrogen atom on one carbon atom and a substituent on agacent carbon
atom exchange places. 4. In humans, a deficiency of vitamin B4, leads to
diarrhea. 5. Vitamin B, is produced in the plants and by intestinal
microorganisms. 6. There is an economic competition between the
microbiological and strictly chemical synthesis. 7. Whether ingested or
inbred, vitamin B, is transported from the gut to the mitochondria of

biological cells to take part in the reproduction.

7. Ask questions of different kinds on the text.

8. Write a plan of the text in key words.

9. Prepare an abstract of the text using the introductory and

connective words and learn it by heart.

10. Find in the text the following word combinations and translate
them into Ukrainian.

growth factor, added to foods, intramolecular rearrangements,
substituent on agacent carbon atom, deficiency leads to, requirements for
the vitamin are satisfied, by intake or by absorption, produced by intestinal
microorganism, microbial strains are employed, for the high yields of the
vitamin, members of the bacteria genera, small amounts, culture medium,
parent compound of flavins, involved in oxidation-reduction reactions, have a
ring system, coupled to a sugar group, must be converted to a

nucleotide, acts as a coenzyme, in concert with.

11. Find in the text the English equivalents of the following
Ukrainian word combinations.

doakTop pocTy, gogaBaTtucs A0 DXi, BUKOpUCToByBaTuUCS Y bapma-



KONnorii, BUroOTOBNATUCA ANS TOPriBni, BUPOONATUCA B KULLIKAX TBAPWUHMU,
HanbinNbLl BaXNUBWUW, rpaTu FONOBHY pPOfb, 3aMiHHUK Ha aToMmi, gediuut
BiTaMiHy, NPU3BOAUTM [0, 3aCTOCOBYKTbCA LUTAMU KyJIibTyp, creuianbHO
BioibpaHi, Benuke BUPOOHUUTBO, SKUM 3HaxoauTbCs, 36inbliyBaTy
AofdaBaHHAM, HeBemnuka KifbKiCTb, cepefoBulle KynbTypu, cChnosyka -—

oaxeperno, bpatu ydactb y doepMeHTauil.

12. Fill in the gaps.

growth, amounts, vyields, added, coenzyme, increased, employed,
rearrangements, substituent, deficiency.

Vitamins and amino acids are factors that are used
pharmaceutically or are _ to foods. As a __ vitamin plays an
important role in animal biochemistry in usual intramolecular ____in
which a hydrogen atom on one carbon atom and a __ on agacent
carbon atom exchange places. In humans, a __ of vitamin B12 leads to a
severe jondice called pernicious anemia. In industrial production of vitamin
B12, microbial strains are _ that have been specifically selected for the
high __ of the vitamin. Cobalt is a metal found in vitamin By, and yields of
the vitamin are by addition of small amounts of cobalt to its culture
medium. The fungus Ashbya gossypii nurally produces huge  of

riboflavin.
13. Give the names of the following vitamins: B, B2, B12, D, E, R, D.

14. Match the synonyms and use them in situations.

transfer, cause, use, purpose, ground, consider, important, principal,
urgent, transport, fundamentals, foreign, apply, immediate, reason, aim,
basis, add, supply, task, provide, essential, foundation, utilize, study,

supplement, transportation, goal, alien.

15. Give the antonyms of the following words.
soluble, normal, relevant, suffucient, polished, use, digested,

intramolecular, order, employed, excess, increased, decrease, exclude.



16. Learn the derivatives and use them in situations.

amination — amine — aminate — aminasin — aminogluoside -
transamination, absorb — sorbent — sorbtion — absorption — adsorption —
resorption, anabolic — anabolism — catabolic — catabolism — metabolic —
metabolism, catalyze — catalist — catalized — catalizing, stage — state —
establish — static — constituent — substituent — substitution, consist —

consistency, ingest — digest — digestion — indigestion.

17. Find the words to match the definitions.
pernicious anemia, growth factors, the parent compound of flavins,
Ashbya gossypil, the power houses of biological cells, bacteria that lives

in the guts, power houses of biological cells.

18. Define the notions.
vitamin, flavin, intake, absorbtion, pharmaceutically, commercially,
synthesis, biocatalist, intestines, intramolecular, subsistuent, dificiency,

ingested, inbred.
19. Prepare the text for the back translation.

20. Analyze tense and voice of the verbs in the text. Use them in

the sentences. Define the functions of the gerunds.

21. Find in the text and translate the sentences with the pronouns
it, that.

22. Use Gerund - V-ing form in noun positions after the models.

Model 1. Subject. Studying is useful.

Model 2. Object. | like studying.

Model 3. Attribute. Doctors warn about the danger of catching
infection.

Model 4. Part of a compound nominal predicate. Our duty is



producing quality drugs.

Model 5. Complex object. verb + your / her/ his/our / their. |
remember her saying so.

Model 6. Adverbial modifier. Preposition / connective phrase +
Gerund. The preparation was dried after processing.

1) after, before, since, at, on, till, until, from, about, by, of, in, for.

2) by means of, by way of, by method of, but for, instead of, in place of,

in spite of, regardless of.

23. Join each pair of the sentences below into one transforming
one of them into the participial complex.

1. The name vitamin has been given to a heterogeneous group of
substances. They are required in only trace quantities in the diet.
2. Chemically they bear little or no relationship to one another.
Many require a trace element to activate them. 3. Antibiotics do
not distinguish between alien and beneficial bacteria. Anyone who takes
them should supplement their intake of the relevant vitamins to
compensate for this. 4. Thiamine, when in insufficient supply, gives rise to
beri-beri. This disease is common to countries where polished rice is a
major article of diet. 5. Absence of it leads progressively to loss of
appetite, nausea, neuritis. The symptoms are due to degeneration of the
nerve sheath, muscular convulsions, and cardiac disturbance. 6. The
body has no storage site for the vitamin. There must be a regular supply of
thiamine. 7. The vitamin must be converted to a nucleotide before it
becomes active. It then acts as a coenzyme, 8. The vitamin is produced
in the plant world by germinating seeds and growing shoots. In man it is
produced by intestinal bacteria. 9. Vitamin is transported from the gut to

the mitochondria. It take part in the production of energy.

24. Fill in the gaps with prepositions and conjunctions.

Riboflavin is synthesized many microorganisms, including



competition between the microbiological and strictly chemical synthesis.

ingested ~ inbred, it is transported = the gut _ the
mitochondria — known __ the power houses __ biological cells to
take part _ the production of energy. Deficiency symptoms are
inflammation _ the tongue, lesion _ mucocutaneous junctions
the eyes and lips, congestion _ conjunctival blood vessels,
desquamation __ the skin. It is a bright yellow pigment, and __ this
reason it, and a phosphate derivative __ it, are permitted food colours.
Vitamins K (quinon), D (sterol), biotin __ folic acid are other vitamins
produced  intestinal bacteria.

25. Discuss the problems using the Gerund as well as the
argumentation and connective words.

1.The sources of vitamins By, B4z, D, E. 2. Their functions in human
metabolism. 3. The symptoms of the vitamins dificiency. 4. Microbial sources
of vitamins. 5. Molecular structure of vitamins

It is worth while investigating the problem. He is worth / he deserves his
merits. It's worth nothing. The object is worthy / unworthy. It concernes

The discussion is useful / useless. It's usefullness / uselessness is evident.
It's of some / no use / to me. What's the use?

What's the reason? What's the purpose? for the purpose, for this
purpose / to no purpose, there is every reason / It's evident, it goes without
saying / for this reason, for many reasons, give your reasons / grounds

supply examples, cause a problem, on condition, suffice to say, it is

not surprising that, due to, owing to, concerning

26. Translate the text into English.
BiTamiHu (Big nat. vita — XUTTA) — HU3LKOMOJIEKYNAPHI NPUPOAHI

OpraHiyHi Cnoslykn pi3HOT XiM. CTPYKTYpU, 060B'A3KOBI y4aCHUKM OOMiHY



PEYOBUH Yy XMBUX oOpraHiamax. 3a @i3nKo-XiMiYHUMKNU BRACTUBOCTAMMU
BiTaMiHM NOAINATb HA PO3YMHHI B XMUpax — MiNoBITaMiHM Ta PO3YUHHI Y
BoAi —  rigposiTaMiHW. MikpoopraHiamm MicTaTb 6arato BiTamiHiB, sKi
yacTiwe 3a Bce € KopepmeHTamu. [esdki BiTaMiHM MikpoopraHiamum
CUHTE3YITb CaMi, iHWIi 3acBOKTbL B FOTOBOMY CTaHi 3 HaBKOJIULIHLOIO
cepegosnwa. KynbTypa, sika 3gaTtHa cuHTe3yBaTtu Oyadb-SKUMA BiTaMiH,
Ha3MBa€ETbCA ayTOTPOMHOK MO BiAHOLWEHHI OO0 HbOro; KynbTypa, WO He
3gaTHa CuHTe3yBaTu OaHun PepMeHT, € ayToreTepoTpodHOK BiAHOCHO
LbOro pepmeHTy.

CuHtes pubodnasiHy (BiTamiHy Bj). HanbGinbwy nNpoAyKTUBHICTb
wono  biocuHTesy pubodpnaeBiHy Mae  apikmpkenogibHa — KynbTypa
Eremothecium Ashbuii, aka pae go 6000 mkr pubodnaBiHy Ha 1 r cyxmx
PEYOBUH XUBUMNbHOrO cepeosuLa. MakcumanbHy KinbkicTe pubodrasiny
YTBOPWETLCA Ha [OpYrUnM [OeHb KyNbTUBYBaHHS. MikpoopraHi3m
Eremothecium Ashbuii po3BuMBaeTbCsA | cuHTe3ye pubocdnasiH Ha
CUHTETUYHUX cepefoBulax i3 3mMeHweHum Bmictom Byrnesogis (0,25-
1,5%) i nigBueHow KinbkicTio nenTtoHy (1-5%) B NpMCYTHOCTI BiTaMiHIB -
TiaMiHy, GIOTUHY Ta IHO3MTY, @ TaKOX aMiHOKUCNOT - NEeWUWnHy, apriHiHy,
METIOHiHY, FiCTUAMHY i TUPO3uHYy. biocuHTe3 pubodnasiHy CTUMYNIOOTb
aueTaTt aMOHIl0 i HeHacuyeHi XWUpHi kncnotu. Llen npouec ranbMyeTbcH
3anisom, TOMY XWBWUIbHE cepegoBulle nonepegHbo 0b6pobnsawTb And
3MEHLIEeHHA BMICTY 3ani3a go 5-10 mkr Ha 1 1.

B npomucrnosux ymoBax XusunbHe cepegosuwie rotyoTb 3 1-3%
Mendacu, rigpony 4u  rmwoko3n, 3-8% KYKYpyOA3sIHOrO  €KCTpakTy u4u
apbkoxkoBoro astonisaty, 3 gogasaHHaAM N. P,Os, K, Mg, Zn. [lNpouec
BeAyTb 3a MeToAoM MMOUHHOI bepMeHTauil npu iIHTEHCMBHOCTI aepauii
1,5-2,0 M/Mm noBitps i Temnepatypi 29-30°C. ®epmeHTauis

NPOBOAMTLCA A0 CTagil Nisancy Mmiuenia i yTBOpeHHS cnop.



Part Il

27. Read and sum up the text.

Essential Amino Acids

Humans could not make from their own resources all the amino
acids they needed to fabricate the multitude of proteins required for an
active and healthy human organism though they are needed only in trace
quantities. So far as essential amino acids are concerned, it may be
possible to provide a mixture of protein sources, as in the addition of
soya flour to white flour, to ensure a reasonable supply but, since all
essential acids can be synthesized it is also possible to make up
deficiencies.

All but lysine and threonine are used in the transamination
processes referred to when dealing with the vitamin, pyridoxine, earlier.
Among the sources of protein in commonest use for food, the acids most
likely to be in short supply are lysine, methionine, and tryptophan, with
isoleucine on the borderline. Unfortunately tryptophan is the most difficult
of the amino acids to estimate, and results must be viewed with caution.
Lysine is low in wheat, corn, oats, rice, potatoes, groundnut, sunflower,
sesame, and rape, methionine in wheat, oats, peas, soya bean,
groundnut, cottonseed, and rape, and tryptophan (keeping the
reservation in mind) in corn, beans, peas, and potatoes.

In general, the vitamins A, B, (thiamine), B, (riboflavin), nicotinic acid,
C (ascorbic acid) and D are those of the most importance to the
nutritionalist. However, folic acid and pyridoxine may possibly need to be
considered among the vitamins of nutritional interest. The other vitamins
are regarded as being of medical rather than nutritional interest as dietary
deficiencies are so rare.

Amino acids have extensive uses in the food industry, as food
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additives, in medicine, and as starting materials in the chemical industry.
There are 8 of them out of a total of 20 that are used on the he
FAO/WHO permitted list. The acids most likely to be in short supply are
lysine, methionine, and tryptophan. The most important commercial amino
acid is glutamic acid, which is used as a flavor enhancer monosodium
glutamate (MSG). Two other important amino acids, aspartic acid and
phenylalanine, are the ingredients of the artificial sweetener aspartame, a
non-nutritive sweetener of diet soft drinks and other foods sold as low-calorie
or sugar-free products. Aspartame is a dipeptide of aspartate and the methyl
ester of phenylalanine. Lysine, an essential amino acid for humans and certain
farm animals, is commercially produced by the bacterium Brevibacterium
flavum for use as a food additive.

Because amino acids are used by microorganisms as building blocks
of enzymes and other proteins, strict cellular regulation of their production
generally occurs. The production of lysine in Brevibacterium flavum is bio-
chemically controlled at the level of the enzyme aspartokinase; excess lysine
feedback inhibits activity of this enzyme. However, overproduction of lysine can
be obtained by isolating mutants of B. flavum in which aspartokinase is no
longer subject to feedback inhibition. This is done by isolating mutants
resistant to the lysine analog S-aminoethylcysteine (AEC); which binds to the
aliosteric site of aspartokinase and shuts down activity of the enzyme. AEC-
resistant mutants, which are easily obtained by positive selection, produce a
modified form of aspartokinase with an aliosteric site that no longer recognizes
AEC or lysine, and thus feedback inhibition by lysine is greatly reduced. Such
mutants of B. flavum can produce over 60 g of lysine per liter in industrial
fermentors, a concentration sufficiently high to make the process commercially

viable.
28.Ask questions of different kinds on the text.

29. Prepare the abstract of the text using introductory and

connective words and learn it by heart.



30. Find in the text the following word combinations and translate
them into Ukrainian.

essential amino acids, fabricate the multitude of, in trace quantities,
to ensure a reasonable supply, on the borderline, the most difficult to
estimate, must be viewed with cautionin, in terms of, overall protein intake,
to express this, i.e., when dealing with, most likely, in short supply,
following comment is relevant, the most importance to the nutritionalist,
of nutritional interest, regarded as be low / high in wheat / amino acids, in
general, need to be considered, dietary deficiencies, soft drinks, fairly
well understood, much stricter control, available diet, provides excess
lysine feedback, subject to feedback inhibition, shuts down activity, inhibition

by lysine, greatly reduced, sufficiently high, commercially viable.

31. Find in the text the English equivalents of the following
Ukrainian word combinations.

LLMPOKE BXMBAHHS, Xap4yoBi Oo06aBKM, He3aMiHHI aMiHOKMUCIOTU, B
HedOCTaTHIN  KifIbKOCTi, MNOMNOBHUTM AediunT, LWTYYHUMA Nigconomxysay,
HexapyoBa aMiHOKMUCIOTa, NiACUIOBAY CMakKy, HU3bKOKaNoOpPIMHUN NPOLYKT,
npoaykt 6e3 UuyKpy, ANs BUKOPUCTaHHS, CYBOPi OOMEXEHHs, Ha piBHi
depmMeHTa, CTpPUMYE OiSNbHICTb (PEepMeEHTIB, OOMEXEHHS 3BOPOTHLOMO
3B’A3KYy, HagMipHe BUPOBHMLTBO Ni3NHY, MOXHa OTpUMaTK, SKUA ONUPaETbLCS,

3B’A3y€ NO3uLit0, NMPUNUHAE OIANbHICTb, 3MEHLLYE CTPUMYBAHHSA.

32. Fill in the gaps.

estimate, make up, essential, referred to, caution, provide,
concerned, quantities, missing, dealing, supply, intake, permitted.

Amino acids are needed onlyintrace . These _ ones must
therefore be present in the dietary |, and they are called _ amino
acids. There are 8 of them out of a total of 20 that are used on the he
FAO /WHO __ list. So far as essential amino acids are _____, it may

be possible to a mixture of protein sources to ensure a reasonable



______but, since all essential acids can be synthesized it is also possible
to _ deficiencies. All but lysine and threonine are used in the
transamination processes _ when ___ with the vitamin, pyridoxine,
earlier. Unfortunately tryptophan is the most difficult of the amino acids to

, and results must be viewed with

33. Use the synonyms in situations.

need, require, want; miss, lack, short of; call, refer to as, name,
entitle; restricted, limited, measured; permit, allow, let; nutritive,
nourishing, edible; micronutrient, trace element; fabricate, produce,

manufacture, supplement.

34. Find the words to match the notions.

essential amino acids, dietary control, Brevibacterium flavum, AEC-
resistant mutants, a non-nutritive sweetener of diet soft drinks and other
foods, an essential amino acid commercially produced by the bacterium

Brevibacterium flavum.
35. Prepare the text for the back translation.

36. Discuss the problems using the Gerund as well as the
argumentation and connective words.
1. Essential aminoacids . 2. Micrbial sources of amino acids. 3. Amino

acids permitted as food additives.

37. Translate the following abstract into English.

AMIHOKMCNOTWN — OpraHivHi KMCNOTH, WO MaTb Y CBOEMY CKNnagi
oaHy abo kinbka amiHorpyn (—NH.) Ta kapbokcuneHmx rpyn (—COOH). Yci
aMiHOKNCNOTK — 6e3bapBHi KpUCTanivyHi pe4oBUHU, NEPEBAXKHO PO3YMHHI Y
Bodi. Bxoosatb Ao cknagy BcCix GinkoBuX peyvyoBuH, B6araTtbox (hepMeHTiB,
rOpMOHIB  TOWO. 3anexHo Bid MNOSIOXKEHHA aMiHorpynu Lwoao

KapBOKCUNBbHOT rpynu po3pi3HATb O-, [3-, Y- Ta iHLWi aMiHOKNCAOTMW.



Ocobnuee 3Ha4YeHHs MalTb  O-aMiHOKMCNOTKM — HanbinbLwa rpyna
aMiHOKMcnoT. BignoBHO [0 KifNbKOCTI  aMiHOKapbOOHUX rpyn y Monekyni
aMiHOKMCMOTM NOAINAlTe Ha MOHOaMiHOMOHOKapOOHOBI YM MOHOAMIHO-
AankapboHoBi Ta AiaMiHOMOHOKapOoOHOBI.  3aneXxHO Big ronoBu panukana
aMiHOKMCNOTM MOXYTb iTUM A0 anidpaTtuyHoro psgy abo mMaTtuv UMKIIYHUA
xapakTep.

OTpuMyOTb aMiHOKMCIIOTU MpW rigponisi 6inka Ta WNSXoM CUHTe3y.
3 6inkiB BuaineHo 6nmn3bko 25 amiHokMcnoT. Ha BigMiHy Big pocnuH i
BGaratboXx MiKpoOpraHiamiB, opraHiam NOAVHN | TBAPUH AesiKi aMiHOKMCIOTHU
(T. 3. He3aMiHHi aMiHOKUCNOTU — MPEOHIH, earsliH, reuyuH, i301elUuH,
Ni3UH, mpurmocgbaH, ¢beHinanaHiH, MemioHIiH, 2icmulOuH) He CUHTes3Ye.
BoHn HagxoasaTb A0 HbOro 3 BGinkamu iXi. binbWicTb MiKpoopraHiamis 34aTHi
cnHTesyBatn de novo Bci 20 aMiHOKMCAOT, 3 SKMX CKNagawTbCs Oinku.
Byrneuesi ckenetn amiHOKUCNOT ByayrTbCA 3 MPOMIKHUX NPOLYKTIB OOMIHY,
aMiHOrpynu BBOAATbCA MPSMUM aMiHysaHHsaM abo mpaHcamiHy8aHHSIM.
HiTpaTn, HITPUTU, MONEKynsapHUA as3oT (mKepena asoTy B MNOXUMBHUX
cepenoBuLLax) nonepeaHbO BIOHOBMWTLCA OO0 amiaky (acumingauinHa
HITpaTpenykuid) i TiNbKX MiCNA LUbOro BKIHOYATLCA [0 CKMagdy OpraHivyHuX
CMONyK.

Jlnwe Hebarato amMiHOKMCNOT YTBOPKOKTLCA B pe3ynbTaTi MpsMoz20
amiHyeaHHs1 BINTlbHUMW iOHaMK aMOHiIt0. Y NEePBUHHIN acuMinauii amiaky 6epyTb
ydacTb L-arnnymamamOieziopoceHasa Ta L-anaHiHOezidpozeHa3sa, SiKi 34iNCHIOITb
BiHOBMNOBarbHe aMiHyBaHHS 2-OKCOKUCHOT (nipyBaTy Ta 2-OKcorryTtapary).
AT® y ubomy npoueci yvacTi He Bepe. YTBOPEHHs1 rnyTamiHy 3 riytamary
KaTanisyeTbcs ariymamiHcuHmemasoro i notpebye sutpat AT®. 3a gonomororo
e/lymamamcuHma3su amiHorpyna rrytamiHy moxe OyTu nepeHeceHa Ha 2-

OKcornyTapaT 3 YTBOPEHHSIM rnytamary.



1. Read

combinations.

LESSON 11
The Gerund. The Participle.

Part |

and memorize

impart rigidity to

intracellular
capsular slime
residue
sufficiently
empede
predominate
impure needle
adjustment
primer

vessel

ingest
administer
precursor

concomitant

parenteral infusion

blood-volume
expander
excretion from
kidneys

expander

following words and

HagaBaTU MiLHOCTI
BHYTPILUHLOKITITKOBUN
KancynsapHa rpsisb
ocag

AOCUTb
NpUCKopoBaTU
nepesaxartu
He4uncTa rorka
peryntoBaHH4A
3aTpaBka

EMKICTb

BBOAMTU
npu3HayaTtu
nonepeaHnk
OLHOYaCHUN
BHYTPILUHE BIIMBAHHSA
06’eM KpOBI
posLuproBay
BUBEOEHHSA 3

HUPKK

po3LIMpIotoYe

word

2. Find the international words in the text and give their

Ukrainian analogues.



3. Translate the affixed parts of speech into English.

BHYTPILWHLOKITITUHHUIA, NO3aKNITUHHUWA, OOHOKNITUHHUW, CTPYKTYPHUN,
GaraTokniTUHHUIA, eK3ocaxaawua, nonicaxapwa, gucaxapua, amunocaxapua,
MiKpOBHWA, LUUTOMNAa3MeHHUN, MOMEKYNAPHUN, depmeHTOBaHUH,
depMeHTyouMin,  UyKkpasa, OI0OCUMHTETMYHUIN, MeTaboniam, mMeTabonivyHui,

cneundivyHnmn, ctabinbHui.

4. Make up the complex words.
lipid, association; amilasa, saccaride; glucose, pyranozol; extra, cell;
cell, bind; microbe, organism; beet, sugar; glucosyl, transferase; biology,

synthesis; concomittant, product ; out, let; cortison, steroid.

5. Study the text to prove the enzymatic origin of

microbial polysaccarides. Read and translate the text.
Microbial Polysaccarides

Polysaccharides of microorganisms occur as intracellular-storage
amylosaccharides. They are lipid-associated substances in conjunction with
cytoplasmic membranes, structural glycans that impart rigidity to cell walls,
both discrete and diffuse capsular slimes that remain attached to the cells,
and extracellular products in the media. Only the capsular and extracellular
(exo-) polysaccharides can be produced in sufficiently high yields to merit
commercial interest. Because physical, chemical, and enzymatic means are
required to free the capsular types from cells, these types generally have not
been considered for industrial production.

Xanthan gum, the extracellulas polysaccaride of Xantomonas
campestria B-1459 was the first biosynthetic product of a fermentation based
on corn sugar that attained commercial interest due to the sufficient yield.
Xanthan gum was approved by FDA for use as a food additive.

Dextrans are a-D-glucans in which (1 — 6) linkages predominate, ie,

50% or more of the a-D-glucopyranosyl residues are linked as such. Dextrans



are produced from sucrose by bacteria belonging to the genera Leuconostoc,
Streptococcus, and Lactobacillus, all of which are in the family
Lactobacillaceae. The majority of known dextrans is formed by strains of
Leuconostoc mesenteroides. Because they interfere in the production of
sucrose, dextrans were the first extracellular microbial polysaccharides to be
investigated. Aside from impeding the filtration and handling of cane and
beet-sugar juices, dextran causes sucrose to crystallize in the form of impure,
elongated needles.

Biosynthesis of dextran from sucrose was the first direct enzymic
polymerization demonstrated for a disaccharide donor substrate. The reaction
is catalyzed by an inducible enzyme, dextransucrase (sucrose:1,6-a-D-glucan
6-a-D-glucosyltransferase, E.C.2.4.1.5), which may be either cellbound or
extracellular.

Sucrose is the only donor substrate known and it is the initial acceptor;
repetitive a-D-glucopyranosyl transfer occurs so rapidly that high molecular
weight products are formed without detectable oligosaccharide intermediates.
At high concentrations, (10-70%) sucrose competes as the acceptor with
growing dextran chains, and low molecular weight products are formed.

Enzymatic biosynthesis. In industrial production of dextran, the ex-
tracellular enzyme is used. Initially, dextransucrase is produced. After
adjustment of culture pH and removal of cells, the culture fluid is distributed
into vessels containing sugar solutions (and, perhaps, low molecular weight
dextran primers) where the polymerization reaction takes place. Advantages
of this approach are more efficient use of equipment, virtually complete
conversion of substrate into product; ease of product recovery and
purification; control of reaction conditions; ie, pH, temperature, and primer
addition; and the possibility of recovering the coproduct D-fructose, which
otherwise would be consumed by the cells metabolically with concomitant
production of lactic acid.

Maximum elaboration of dextransucrase by L. mesenteroides NRRL B-



512 (F) occurs in cultures that are maintained at pH 6.7. The enzyme is
unstable at that pH but has maximum stability and activity at pH 5.0-5.2.
Because the activity of dextransucrase is highly sensitive to temperatures
above 25°C, incubation temperatures do not exceed 30°C. A sucrose level of
2% is optimal for enzyme production, because higher levels lead to formation
of an amount of dextran that interferes with removal of cells.

Unlike most other microbial polysaccharides, the utility of B-512 (F)
dextran depends much less on its ability to impart high viscosity to aqueous
solutions than on its inherent structural features. For example, a 2% sol
(polymer wt / soln wt) of the dextran at 25°C gives a viscosity of ca 100 m Pa-
s (= cP); the same concentration of xanthan gum displays a viscosity of ca 7
Pa-s (70P). The useful characteristics of B-512 (F) dextran derive from its
primary structural features, whereas the properties of xanthan gum arise from
secondary and tertiary macromolecular structural effects.

Pharmaceutical uses probably are the main outlets for dextran. Clinical
use of dextran as fractions having specific molecular size ranges is based on
its compatibility with human tissues and complete metabolic utilization,
whether it is ingested or administered parenterally. Material of Mw 75,000 + =
25,000 is specified for parenteral infusion as a blood-volume expander in
treatment of shock, eg, from hemorrhage or bums; the lower limit was set
because lower molecular-weight material clears too rapidly through excretion

from the kidneys.
6. Ask questions of different kinds on the text.
7. Write the plan of the text.
8. Write an abstract of the text.

9. Find in the text the following word combinations and translate
them into Ukrainian.

in conjunction with, impart rigidity to, remain attached, means are



required, generally considered for, attained commercial interest, sufficient
yield, was approved by, linkages predominate, the majority of, aside from,
impeding the filtration handling, impure needles, repetitive transfer occurs,
without detectable intermediates, competes with, low molecular weight, after
adjustment of culture, the culture fluid, distributed into vessels, more efficient
use of equipment, ease of product recovery and purification, with concomitant
production of, compatibility with human tissues, ingested or administered
parenterally, parenteral infusion, as a blood-volume expander, the lower limit

was set, clears too rapidly, through excretion from the kidneys.

10. Find in the text the English equivalents of the following
Ukrainian word combinations.

3ycTpidatncs €K, y cepegoBulli, B AOOCTAaTHbO BEJSIUKIN KiNbKOCTI,
BUBIMIbBHATU 3  KNITUHW, €KOHOMIiYHa 3HayywicTb, Ans MNPOMUCIOBOro
BUPOOHMUTBA, 3aBOSKN LbOMY, AN BXMBaHHSA, NOB'A3aHMI 3, Hanexatun Ao
poay, YTBOPKETbCA WTamMaMW, CHAPUYMHATMA  KpuUcTanisauito, BUCOKa
MOSNEKynspHa Bara, MIiCTUTU LYKPOBUW PO3YMH, Y BUCOKIN KOHLIEHTpaul,
nepeBarn Takoro nigxony, BUOANEHHs KMNiTWUH, peakuis Mae micue, YyMOBU
peakuii, crnoxmBaTuca KnitTmHamun, nigTpumysaTtu PH, BOOAHMW pPO34YMH, He
nepeBullyBaT, BULLUA piBEHb, BUSABMHAE B’A3KICTb, BMAaCTUBOCTI TYyMMW,

J'IiKyBaHHS:l LLIOKY, MOJIO4YHa KNUCJ10Ta, NMOXOOUTU Bid.

11. Fill in the gaps.
advantages, derive, attached, conjunction, adjustment, interfere,
recovery, level, impart, yields, approved, impeding, causes, acceptor,

intermediates.

Polysaccharides are lipid-associated substances in with
cytoplasmic membranes, structural glycans that rigidity to cell walls,
both discrete and diffuse capsular slimes that remain to the cells. Only

the capsular and extracellular (exo-) polysaccharides can be produced in

sufficiently high to merit commercial interest. Xanthan gum was



by FDA for use as a food additive. Because they _ in the production of
sucrose, dextrans were investigated. Aside from __ the filtration and
handling of cane and beet-sugar juices, dextran __ sucrose to crystallize in
the form of impure, elongated needles. Sucrose is the only donor substrate
known and it is the initial __ High molecular weight products are formed
without detectable oligosaccharide =~ . After _ of culture pH and
removal of cells, the culture fluid is distributed into vessels containing sugar
solutions.  of this approach are: virtually complete conversion of
substrate into product; ease of product  and purification, etc. A sucrose
___of 2% is optimal for enzyme production. The useful characteristics of B-

512 (F) dextran from its primary structural features.

12. Match the synonyms and use them in situations.

bacteria, environment, happen, quantity, contribute, connect, attract,
supplement, species, enhance, microorganism, occur, bring in, attach,
administer, yield, draw, media, additive, kind, stimulat, combination, direct,
desintegrate, require, digestive, alimentary, split, fall into parts, compound

order.

13. Give antonyms of the words.
anaerobic, similar, isolate, enhance, available, narrow, active, absorbe

negative, effective, applied, limited, compatibility, discrete.

14. Interpret the words with their derivatives and make up
situations with them.
sugar — sugary — sucrase — dextransucrase — sucrosa — saccaride
— disaccaride — monosaccaride — oligosaccharides —
polysaccharides — (exo-) polysaccharide, inhibit — ingibitor — inhibited
— inhibiting, add — addition —additive — added — adding.

15. Match the abbbreviations and their word forms.
1) NADN, FDA, pH, °, C, ca, mPa-s, cP, soln, P, eg, Mw.



2) degrees, Celcyn, solution, nicotinamidadenindinucleatid, exampli
gracia (for example), molecular weight, hydrogen ions concentration, Food
and Drug Administration, circa (npubnusHo), millipascals per second,

centipoise, poise.

16. Use the text to give the definitions to the notions.
intracellular, extracellular, (exo-) polysaccharides, Xanthan gum,

Dextran, Leuconostoc, dextransurcasa.

17. Make up word combinations.

1) donor, initial, occurs, food, high, unstable, impart, cell, capsular,
remain, sufficient, to merit, corn, culture, inherent, molecular, dextran
efficient, complete, product, reaction, conditions, primary, impeding .

2) vyield, enzyme, weight, primers, use, recovery, addition, sugar,
rigidity, features, interest, acceptor, slimes, walls, transfer, attached, rapidly,

fluid, additive, solutions, conversion, substrate, viscosity, filtration.

18. Match the colloquial word combinations and the words — their
official correspondences.

1) put in, take out, break up, give out, make into, look into, make up, set
up, let in, let out, give life to, give to, put together, keep up.

2) introduce, impart, insert, research, convert, extract, injest, reproduce,
release, establish, remove, study, split, maintain, link, join, couple, connect,

attach, investigate, create, produce, yield.
19. Prepare th text for the back translation.

20. Analyze tense and voice of the verbs in the text. Use them in the

sentences. Define the functions of the gerund and the participle.

21. a) Make up sentences with the gerund in the function of a
subject / object — the name of a profession, occupation, or process.

Model 1. Treating alkali with acid results in carbon dioxide.



Model 2. Try treating alkali with acid.
b) Use the gerund after the phrases: It is no use / good, there is no

point in, smb get used to, smb is looking forward to.

22. Substitute the infinitives or noun-groups with the gerunds.

Model. The experiment needs to be repeated.The experiment needs
repeating.

Only the capsular and extracellular (exo-) polysaccharides can be
produced in sufficiently high yields to merit commercial interest. Because
physical, chemical, and enzymatic means are required to free the capsular
types from cells, these types generally have not been considered for
industrial production. To have fermented Xanthan gum corn sugar was
used. To have investigated Dextrans proved the useful properties of this
microbial polysaccharide. To biosynthesize dextran from sucrose was the
first direct enzymic polymerizatiom for a disaccharide donor substrate. Aside
from impeding the filtration and handling of cane and beet-sugar juices,
dextran causes sucrose to crystallize in the form of impure, elongated

needles.

23. Use the gerund, the participle, the infinitive, as well as the
argumentation and connective words in the dialogues on the following
topics.

1. Chemical composition of polysaccarides. 2. Commercial value of
certain polysaccarides. 3. Stages of Dextran production. 4. Conditions of
Dextran production. 5. Medical application of Dextran.

One can't be too sure. | assure you. The results insure hope for / certainty.

The results are reassuring / convincing.

| can give every proof / evidence of the fact. | can prove it. It is a proved /

unproved fact. whatever proofs may / might be

be / sound logical / illogical



| am of opinion that / my opinion is / in my opinion, my view-point /
point of view / from all points of view, in view of, with the view of, bring into
view, object in view

rely on the experience, stand on the firm ground, utter a hypothesis

24. Translate the text into English.

[MpakTMyHa 3HavyLWiCTb MIKPOBHMX nosiicaxapuais 3yMoBMeHa ix
CMPOMOXHICTIO B HEBUCOKMX KOHLEHTpaUidX ICTOTHO 3MIiHIOBATWM PEONOriyHi
XapaKTEepUCTUKM BOAHUX cucTteM.  3rigHO 3 Kracudikauiero aHrmincbKoro
BYeHoro |. CasepneHaga mikpoObHi EINC HanexaTtb Ao n'atu rpyn.

[lepwa epyna MiCTUTb OeKCTpaHU i cnopigHeHi nonicaxapnaun (nesaHu,
MyTaHTK). BOoHU cknagaTbCsa 3 MOHOCaxapuaiB ogHoro Tuny, TobTo €
romonorsicaxapugamu. CuHtes umx ENC 3gincHioeTbcs Ha cepegoBullax, Lo
MICTSITb caxapo3ay sk cneumndivHuin cydceTpar. MNpogyueHtammn MIC nepuiol
rpynu € npeactaBHUKKN poais Streptococcus i Leuconostoc. [ekcmpaH (a-b-
a/1toKkaH) npoaykyetbcsa bakrepismu Leuconostoc mesenteroides, Streptococcus
bovis, Streptococcus viridans. [ekcTpaH BWKOPUCTOBYETLCA $K 3aMiHHUK
nnas3Mu, a TakoX Ans aHaniTMYHKUX OOCNiAKeHb Y Ximii Ta 6ionoril.

MMC OJpyeoi epynu € reTtepononicaxapugamn. HwHi BCTaHOBIEHO
yTBOpeHHs Takoro MIMC xoBTo3abapeneHow NceBaoMOHaaoH.

[1o mpempboi epyrnu Hanexartb romornosnicaxapuiu, Wo CUHTE3YTLCSA Ha
Pi3HNX ByrneueBux cybctpaTtax. [esiki 3 umMx romononicaxapuais cknagarTbes
nuwe 3 BYrneBoAiB, Hanpuknag, OakTepianbHa uentonosa abo nynynad
(npoayueHT Aureobasidium pullulans), iHwi, BMIiWYOTb aUETUNbHI Pynu.
KypdnaHn — (3 (1 — 3)-rnokaH — cnHTesyeTbca Gaktepiammn Alcaligenes faecalis
Ta Agrobacterium radiobacter. 3aBasiku CTIMKOCTI O TeMnepaTypu Ta KUCIOoT
KypaflaH BWKOPUCTOBYKOTb Y Xap4oBi MPOMMUCIIOBOCTI, a TakoX Ans
NPUroTyBaHHS MiKpoBionoriYHMx cepeaoBuL,.

Uemeepma epyna MmikpobHux EINC HanumcneHHiwa. i npeacTtaBHUKK
ABNATbL cobol reTepononicaxapuan, ki - cknagarwTbCs i3 CTPYKTYp 3

NoBTOptOBaHMMK Griokamu. 1o i€l rpyny Hanexmntb HanbinbL gOCnimKeHN



MikpoOHUM EMNC — kcaHTaH (npoayueHT Xanthomonas campestris NRRL B-

1459) , a Takoxx npoMncrioBo UiHHI EMNC — renaH i emynbcaH.

Part Il

25. Read and sum up the text.

Steroids and the Biotransformation Process

Steroids are derivatives of sterols, and are animal hormones that regulate
various metabolic processes. Some steroids are also used as drugs in human
medicine. Members of one group the corticosteroids are effective therapeutic
agents in controlling the symptoms of arthritis and allergies. Members of
another group, the estrogens and androgenic steroids, play a role in human
fertility, and some of them can be used therapeutically in the control of fertility or
as stimulants for building muscle mass.

Steroids can be obtained by complete chemical synthesis but this is a
complicated and expensive process. Certain key steps in chemical
synthesis can be carried more efficiently by microorganisms, and thus
commercial production of steroids typically involves at least one microbial
step. Most steroids are produced industrially by the process of
biotransformation. This involves growth of the organism in large fermentors,
followed by the addition at the appropriate time of a sterol precursor. The
latter is obtained from inexpensive starting material, typically stigmasterol, a
by-product of the soy industry. Following an incubation period during the
sterol precursor is biotransformed, the fermentation broth is extracted and
the sterol purified.

In the production of hydrocortisone and cortisone, corticosteroids used
to reduce swelling and itching from KT skin irritations, the fungus Rhizopus
nigricans carries a key biotransformation, the stereospecific hydroxilation of a

cortisone precursor. Most steroid biotransformations involve hydroxylations



of this type, and a variety of different fungi are used industrially to carry out the
stereospecific hydroxylation of the steroid at a particular site on the steroid
molecule. Although most biotransformations are not beyond the possibilities
of organic chemistry, microorganisms carry out the reactions more
economically. Steroid production is currently a big business, as worldwide
sales of the four major corticosteroids, hydrocortisone, cortisone, prednisone,

and prednisolone, amount to over 800 tons / year.
26. Ask questions of different kinds on the text.
27. Write an abstract of the text.

28. Find in the text the following word combinations and translate
them into Ukrainian.

human medicine, members of one group, therapeutic agents, human
fertility, complicated and expensive process, certain key steps, commercial
production, involves at least, followed by the addition of, at the appropriate
time, the latter, inexpensive starting material, is extracted and purified, to
reduce swelling and itching, skin irritations, a variety of different fungi, to
carry out the stereospecific hydroxylation, at a particular site, beyond the

possibilities of, is currently a big business.

29. Find in the text the English equivalents of the following
Ukrainian word combinations.

NOXiOHUA CTepony, BUKOPUCTOBYKOTLCA $K JIiKWM, KOPWUCHI CMNOJSTyKW,
TepaneBTUYHI 3acobu, NNigHICTb NOANMHN, OTPMMaHI NOBHICTO XiMiYHUM
CUHTE30M, 34INCHIOBATUCA MiKpoopraHiamamu, BKMYaTWM CTagito, CKnagHum
npouec, nonepeaHuk cTeposy, Hedopornn maTepian, gogaBaHHS MaTtepiany,
noGiYyHUM NPOAYKT, BCNig 3a, epMeHTauinHni 6ynbrioH, BUKOPUCTOBHOETHCS
B NPOMWCIIOBOCTI, NPOBOANTW peakLito, ronoBHa 6ioTpaHcopmalis, ginsaHka

Ha MOMeKysi, No3a MOXNUBOCTI, B HALL Yac, CBITOBI Npogaxi CAratoThb.



30. Fill in the gaps.

precursor, extracted, following, derivatives, drugs, site, agents, fertility,
obtained, inexpensive, reduce, amount, complicated, involve.

Steroids are _ of sterols. Some steroids are also used as ___ in
human medicine. Members of one group the corticosteroids are effective
therapeutic __ in controlling the symptoms of arthritis and allergies. The
estrogens and androgenic steroids, play a role in human . Steroids can be
by complete chemical synthesis but this is a _ and expensive
process. The process of biotransformation _ growth of the organism in
large fermentors, followed by the addition at the appropriate time of a sterol

The latter is obtained from _ starting material, typically
stigmasterol, a by-product of the soy industry. _ an incubation period
during the sterol precursor is biotransformed, the fermentation broth is

and the sterol purified. In the production of hydrocortisone and
cortisone, corticosteroids are used to __ swelling and itching from KT
skin irritations. A variety of different fungi are used industrially to carry out the
stereospecific hydroxylation of the steroid at a particular _ on the steroid
molecule. Worldwide sales of the four major corticosteroids, hydrocortisone,

cortisone, prednisone, and prednisolone, to over 800 tons / year.

31. Explain the notions.
steroid, sterols, corticosteroids, stigmasterol, biotransformation process,

estrogen, inexpensive, industrially, by-product, fertility.

32. Prepare th text for the back translation.

33. Use the gerund, the participle, the infinitive, as well as
argumentation and connective words in the dialogues on the following
topics.

1. Steroids nature. 2. Medical importance of steroids. 3. Methods of
steroids production. 4. Biotransformation process and its economical

advantage. 5. The use of hormones in food industry — for and against.



34. Read, translate and sum up the text.

Y1948 p. BnepLue BBEAEHO riapOKCUINbHY rpyny B MOSEKYIy cTepoiaa
MikpobionoridHMM Wwnaxom. Ane Tineku nicns ogepxkaHHs 11a-rigpokeunporecTe-
POHY 3 NPOrecTepoHy Yy npoueci depmMeHTauil OCTaHHBbOro 3 KynbTypoto Rhizopus
nigricans WMmikpobionoriyHi TpaHcdopmauii cTepoigie npuBepHynn [o cebe
BeNnuKy yBsary. BMKOPUCTaHHA MIKPOOpraHiaMmis [03BOSIAE 3aMIHUTUM YUCIIEHHI
XiMiyHi  onepauil  TpaHcopmauil  CTepoidiB  OOHIE-€OMHOK  CTagieto.
BrnpoBagkeHHA Mikpo6ionoriYHOro CMHTE3y B MPOLECU OAEPKaHHS CTEePOIaHMX
rOpMOHarbHUX npenaparis y dpapmMaLeBTUYHIN NMPOMUCIIOBOCTI 4ano MOXIUBICTb
BiApasy 3Ha4yHO 34eLeBUTM BUPOOHMLTBO LiHHUX NpenaparTis.

Ana TpaHcgopmadil 1-2 r ctepoigis BUKOPUCTOBYHOTECA (epMeHTaTopu.
PosunHHICTL CTepuHiB y BOAI OyXe HU3bka. TOMY CTEepUHW B KOHLEeHTpauil
NpnbnunsHo 1 r / n1 BHOCATb Y hepMeHTaTop PO3YNHEHUMWN Y MANOTOKCUYHUX
PO34YMHHMKaAX (aueToH, cnupT, auMmetundopmamig), K  3MiyTbCA 3
BOAOK.Y Binbll BMCOKMX KOHUEHTpauisx (Buwie 1 r / n) CTepuHn BHOCATb Y
cepegoBuwe y Bumagi nyapu. Opyrmi  cnoci6 BBeOeHHS CTEpPUHIB Y
cepefoBulle rnondrae B TOMY, WO CTepuH, Hanpukriag, P-cutoctepuH,
PO3YMHAIOTL Y  CyMiWi rentaHeTuneHxnopua, pobaBnsawTs nNig  4ac
nepeMillyBaHHA BOAY i BiAraHATb PO3YMHHUK HarpiBaHHSAM cymiwi o 95 °C. 3a
Takoro MeTody KOHLEHTpauis CUTOCTEPMHY Yy BOOHIN CYCNeHsil MOXe focdaratu
140/ n.

[licna 3aBeplleHHA TpaHcopMmalii KynbTyparnbHa piguvHa, 3BiflbHEHa
Big Giomacu, ekcTparyeTbCs opraHiMHUMKM PO3YNHHUKAMM, AKi HE 3MILLYIOTBCA 3
BOOOIO, arne B SKUX PO3YMHAKTBCA BignNoBigHI cTepoign (eTunaueTar,
MeTuneHxnopua, xropodopm). EKCTpakT BigainsawTe Big BOAHOI hasw,
ounwyoTh (3abapeneHi OMIWKK BiadinawTe 06POOKOK aKTUBHUM BYTINNSAM,
nicng 4Yoro BYrinns BiAgINbTPOBYOTE); Aani WOro KOHUEHTPYTb Yy BaKyyMmi,

ocap CcTepoigy NnepekpucTani3oByOTb 3 BiANOBIAHOMO PO34YMHHMKA.



LESSON 12

Gerundial Complexes

Part |

1. Read and memorize the following words and word

combinations

reactant peakTuB

distinctive feature Bigpi3HsOYa puca
couple, join npueagHyBaTun(cs)
elimination, removal BUOANEHHS

precursor nonepeaHnK

laundry detergent MUOYNIN 3acib

alkaline solution NYXXHUI PO3YUH

corn starch KYKYpPYL3SIHUN KpOoXmarb
wheat nweHnus

soft drink 6e3ankoronbHUn HanMin
commodity chemical ximikaT — ToBap
substrate OCHOBa

strip BiOAiNATH

alternative sources iHWIi opxepena

demand exceeds supply nonuT nepeBuLLyE NOCTa4YaHHS

flavour 3anax

prevent rancidity BUNepeaXyBaTu NOSABY rpKOTH
residual peroxides ocafl NepPeKNCHUX Cnomnyk
enhance npuckoploBaTK (peakuito)
souring cultures 3KUCIIIOKOYi KyNbTypu
emergence nosiea

2. Find the international words in the text and give their
Ukrainian analogues.



3. Translate the affixed parts of speech into English.
arnoeH3nMm, NpoTelH, KOMaKTop, HEOPraHiYHMN, KOEH3UM, FONOEH3NM,
MOHOOKCUA, TEepPMOCTINKIA,  XUMOTPUNCUH, MeTabonit, abcopbuis,

TPUNCUHOrEeH, NpoTeasa, okcuaasa, nonicaxapug, Ny>XHuUn.

4. Make up the complex words.
self, sustain; (DPN), chlor; carbon, phosphor; pyridine nucleotide

(TPN); carboxyl, pepsydase; milk, soure; juice, base; make, cheese.

5. Scan the text for the relationship of enzymes and coenzymes.

Read and translate the text.
Enzymes And Coenzymes

Most of the chemical changes that occur in living tissues are regulated
by biocatalysts, the enzymes. A catalyst is a substance that alters the
speed of a reaction already in progress without appearing as part of the final
products and without changing the energy content of the reactants and
resultants. Enzymes comprise one class of proteins. Catalysts permit
reactions to occur under milder conditions than would otherwise be possible.

All known enzymes contain a globular protein — apoenzyme, joined to a
nonprotein compound known as a cofactor. The cofactor may be an
inorganic ion or a small organic molecule called a coenzyme. Together the
apoenzyme and cofactor form the holoenzyme. Most catalysts have a well-
defined specificity. Thus carbon monoxide and hydrogen are converted to
methane and water almost quantitatively when passed over nickel; but the
same compounds vyield methyl alcohol quantitatively in the commercial
process using a mixture of zinc and chromic oxides; whereas, with alkali and
iron, a mixture of higher alcohols, ketones, and hydrocarbons is obtained.

Enzymes are produced commercially from both fungi and bacteria. The
microbial enzymes produced in the largest amounts on an industrial basis

are the bacterial proteases, used as additives in laundry detergents.



Most laundry detergents today contain enzymes, chiefly proteases, but also
amylases, lipases, reductases, and others. Many of these enzymes are
isolated from alkaliphilic bacteria, mainly species of Bacillus such as Bacillus
licheniformis. These enzymes, which have pH optima between 9 and 10,
remain active at the alkaline pH of laundry detergent solutions.

Tenderizing meats can be achieved by reducing them to
hydrolysates by means of the digestive enzymes, pepsin and trypsin.
Proteases are enzymes that attack proteins in one way or another, and
there is one more to be mentioned, rennin, which is used in cheese-
making. The traditional source is a crude concentrate, rennet, prepared
from the stomachs of calves. But not only does demand exceed supply from
this source today, but there are also ethnic and religious scruples to be
taken into account. So alternative sources have been sought and a number
have been found: all, somewhat surprisingly, microbial — Bacillus cereus,
Endothia paraciticus, Irpex lacieus, Mucor michei, and Mucor pusillus. The
action of rennin is to reduce a 'water-soluble' milk protein, caseinogen,
to casein, which then interacts with calcium present in the milk to form a
cheese curd.

Glucose oxidase is used to prevent what is known as the Maillard — or
browning — reaction between the aldehydic group of sugars and amino
groups of proteins. Not that the reaction is always unwanted, for it helps to
produce the colour and flavour of such products as bread, cakes, breakfast
cereals, and roast meat. But it is not wanted in dried eggs, dried meat, and
dehydrated potatoes.

This enzyme will also remove oxygen and has been used for this
purpose in a number of processes: stabilizing citrus-juice-based soft
drinks; co-stabilizing vitamins B4, and C in aqueous preparations;
preventing rancidity (i.e. acting as an antioxidant) in oil / water emulsions,
or oxidation of beer, or vinegarization of wine, or the browning of fresh

fruit. The enzyme is isolated from the mould, Aspergillus niger, and this



remains the principal source.

Other important enzymes manufactured commercially are amylases
and glucoamylases, which are used in the production of glucose from starch.
The glucose so produced can then be converted by the enzyme glucose
isomerase to produce fructose, which is about twice as sweet as glucose.
The final result is the production of a high-fructose syrup from corn, wheat, or
potato starch. High-fructose syrups are a big business, since they have a
major market in the production of soft drinks. Worldwide production of high-
fructose syrups is nearly 10 billion kilograms per year.

Next there are the carbohydrases in particular. Carbohydrases
attack polysaccharide linkages and produce smaller and more easily
digested sugar units. They are used for this purpose in the baking
industry, and also for making 'modified starches', which can act as
emulsifier stabilizers. Again the sources are microbial: Arthrobucter,
Aspergillus niger, Aspergillus crysae, Saccharomyces spp., Bacillus subtfilis.
The FAO / WHO Expert Committee on Food Additives in considering the
safety aspects of enzyme preparations proposed for use in food
processing, has noted: “Only in exceptional cases are these enzymes used
as crystallised pure substances.”

Finally there is catalase, a peroxidase, which has found use both in
the dairy industry and in the pasteurization of eggs. It acts on hydrogen
peroxide to release oxygen and produce water. There is, in fact, a coupled
reaction in which one molecule of peroxide is oxidized and another
reduced: In the dairy industry the enzyme is used to remove residual
peroxides from milk that is to be used for cheesemaking, and also to
stabilize and enhance the action of milk-souring cultures. The principal
sources of the enzyme are Aspergillus niger and Micrococcus lysodeikticus.

It is present in bovine liver but this does not provide a commercial source.

6. Say whether the following statements are true or false and



give your proofs why.

1. A catalyst is a substance that inhibits a reaction 2. Enzymes
comprise one class of carbohydrates. 3. Catalysts permit reactions to
occur under the extreme conditions. 4. Enzymes are produced commercially
from fungi only. 5. The microbial enzymes produced in the largest amounts
on an industrial basis are the amilases. 6. Rennin is used in
breadmaking.7.There are no alternative sources today. 8. The action of
rennin is to reduce a 'water-soluble' milk protein, caseinogen, to a
cheese curd. 9. High-fructose syrups are a small business.10. Production

and application of enzymes is not absolutely safe, is it?
7. Ask questions of different kinds on the text.
8. Write the plan of the text.

9. Write an abstract of the text with the key words and the
connective words given below and learn your abstract by heart.
in particular, commonly, as follows, such as, at times, for example,

both and, often, that is, not that, for, next, therefrom, in fact, finally.

10. Find in the text the following word combinations and translate
them into Ukrainian.

produced commercially, the bacterial proteases, chiefly proteases,
isolated from, have pH optima, at the alkaline pH, laundry detergent
solutions, by reducing them to hydrolysates, by means of the digestive
enzymes, prepared from the stomachs of calves, demand exceed supply, to
be taken into account, alternative sources have been sought, a number
have been found, the action of rennin, to reduce caseinogen to casein,

interacts with calcium, present in the milk.

11. Find the English equivalents of the following Ukrainian word
combinations.

BENWKi KiNbKOCTIi, BAKOPUCTOBYHOTbCA AK A06aBKK1, Mutodi 3acobu,



MICTUTU pepMeHTN, BUAN BaKTepin, 3anuaTnuca akTUBHUMU, NOM SIKLLUEHHS
M’Aca, MOXHa OOCArTU, NiABULLMTM CMONYKY OO0, AiATh Ha 6inok, rotysaTu 3,

BMKOPUCTOBYBATUCA Y CUPOBApPiHHI, LUyKaTu [DKepena, 3Hantu [mxepena,
BOOOPO34YMHHUI  BinoK, yTBOpKOBATU TBOPOr, CYXi CHigaHKW, BOAHWUM
npenapar, BuUNepemsKyBaTW TripKOTy, BuaansatM / BUBINBHATU KUCEHD,

3abeaneyyBaTu KOMepLinHe gxepeno.

12. Fill in the gaps.
coupled, souring, provide, linkages, converted, reducing, prevent,

solutions, commercially, amounts, residual, additives, species.

Enzymes are produced from both fungi and bacteria. The
microbial enzymes produced in the largest on an industrial basis are
the bacterial proteases, used as in laundry detergents. These

enzymes, remain active at the alkaline pH of laundry detergent
Tenderizing meats can be achieved by  them to hydrolysates by
means of the digestive enzymes, pepsin and trypsin. Glucose oxidase is
used to _ browning reaction between the aldehydic group of sugars
and amino groups of proteins. The enzyme is isolated from the
Aspergillus niger. The glucose so produced can then be by the
enzyme glucose isomerase to produce fructose, Carbohydrases attack

polysaccharide _ and produce smaller and more easily digested

sugar units. There is, in fact, a ___ reaction in which one molecule of
peroxide is oxidized and another reduced. Catalas is used In the dairy
industry to remove __ peroxides from milk that is to be used for
cheesemaking, and also to stabilize and enhance the action of milk-
_____cultures. It is present in bovine liver but this does not _ a

commercial source.

13. Match the synonyms.

biocatalist, matter, take place, control, going on, include, attach, turn



into, go over, bring, receive, decompose, take, accumulate, give out, alter,
substance, join, transform, change, occur, pass over, obtain, disintegrate,

gather, yield, check, enzyme, continuous.

14. Give the antonyms of the words.
hydrated, organic, protein, stabilized, mobile, soluble, appear,
regulated, joined, defined, quantity, compose, join, pick up, remove,

substract, release, cold.

15. Interpret the words with their derivatives and make up
situations with them.

ferment — fermentability — fermentable — fermentation -
unfermentable, component — compound, compose — composition,

protein — nonprotein — proteinous — proteinase, globular — globulin,

react — reactant — reagent — reactive — reaction — reactivity —
reactor, enzyme — coenzyme -— apoenzyme -— holoenzyme —
enzymatic.

16. Find the words to match the definitions.

substance that alters the speed of a reaction already in progress,
together the apoenzyme and cofactor, end product of fermentation, take
in air, the biochemical pathway of fermentation, final product of the

glycolytic pathway, undergo oxidation.

17. Explain the notions.
cofactor, holoenzyme, energy-yielding, multicellular, dehydrogenation,

hydrogenation, hydrogen donor, hydrogen acceptor, q.v., DPN, TPN.

18. Explain the difference between the words.
mixture, solution, tincture, gele, suspension, emulsion; liquid, solid;

quantity, quality; sugar, sucrase.

19. Prepare the text for the back translation.



20. Analyze tense and voice of the verbs in the text. Use them in the

sentences. Find and and analyze the functions of the gerunds.

21. Use the gerund in place of the verbal nouns and the
infinitives in bold type.

Energy is usually obtained from the orderly breakdown of organic
compounds. The biological oxidation of organic compounds involves the re-
moval of two hydrogen atoms; this reaction is called dehydrogenation.
The reduction of such compounds involves the addition of two hydrogen
atoms to an organic molecule. The hydrolysis of the energy-rich
pyrophosphate bonds of ATP results in the release of large amounts of
energy (8 kcal/mole). In living cells the energy released from breaking
thepyrophosphate bonds of ATP is used to drive the various energy-
requiring biosynthetic reactions. The bond energy of ATP is subsequently
utilized in the biosynthetic reactions necessary for cell growth and
multiplication. The reduction of such compounds involves the addition of
two hydrogen atoms to an organic molecule; this reaction is called
hydrogenation. Enzymes that catalyze the oxidation of organic
compounds by the removal of hydrogen atoms are called

dehydrgenases.

22. Replace the sentences and infinitives with the participles.

1. The pyruvic acid then may be reduced to form lactic acid, or it
may lose carbon dioxide to form acetaldehyde, which is subsequently
reduced to form ethyl alcohol. 2. A series of reactions in which some of
the energy is released is stored for future use in the high-energy
chemical bonds of a compound which are known as adenosine tri-
phosphate (ATP)3. The compound that loses the hydrogen atoms is
called the hydrogen donor; the compound that accepts hydrogen is called

the hydrogen acceptor. 4. Enzymes that catalyze the oxidation of organic



compound by the removal of hydrogen atoms are called dehydro-
genases. 5. Associated with these enzymes are two organic molecules that
serve as temporary hydrogen acceptors; these molecules, which act as co-
enzymes (qg.v.), belong to the class of organic molecules known as pyridine

nucleotides.

23. Fill in the gaps with conjunctions.

Most of the chemical changes _ occur in living tissues are regulated
by biocatalysts, the enzymes. _ carbon monoxide and hydrogen are
converted to methane and water almost quantitatively — passed over
nickel; _ the same compounds yield methyl alcohol quantitatively in the
commercial process using a mixture of zinc and chromic oxides; _ , with
alkali and iron, a mixture of higher alcohols, ketones, and hydrocarbons is
obtained. Enzymes are produced commercially from __ fungi and bacteria.
Bacterial proteases are used __ additives in laundry detergents. Most
laundry detergents today contain enzymes, chiefly proteases,
amylases, lipases, reductases, and others. These enzymes,  have pH

optima between 9 and 10, remain active at the alkaline pH of this source

today, there are also ethnic and religious scruples to be taken into
account. alternative sources have been sought. Not that the reaction
is always unwanted, it helps to produce the colour and flavour of such

products as bread, cakes, breakfast cereals, and roast meat. Fructose is
about twice sweet glucose. High-fructose syrups are a big

business, they have a major market in the production of soft drinks.

24. Use the gerundial complexes as well as the argumentation
and connection words in the dialogues on the topics.

1. Enzymes and catalists. 2. Enzymes origin and their chemical
composition. 3. Sources of enzymes regarded as food. 4. Experiments on

fermentation.



guide, leader, sponsor, supervisor, adviser in research; guided by / under
the guidance of, leadership, sponsorship, supervision of

according to my convictions /as for me / as | am concerned, | am quite
convinced. What are your cinvictions? My convictions are the same. That
sounds / looks convincing / unconvincing.

process under consideration / examination / review / investigation /
study / observation / test / way, undergo / underlie / undertake investigation,

in due time, subject to

25. Translate the following text into English.

Yci npouecu, B TOMY 4MChi M OKUCHO-BIQHOBHI, WO BigOyBalTbCsA B
KNiTWUHI, 3YMOBJIIOIOTLCA KaTaniTUYHOK y4acTio depMeHTiB. PepMeHTH, SK
npaBuno, — CKnagHi pe4voBuHM, nobygoBaHi 3 OINkiB i HebinkoBux
KOMMOHEHTIB — KobepMeHTiB. OOHUM 3 Taknx KopepMmeHTIB (KoghaKTopiB)
OKMUCHO-BIgHOBHUX pepmeHTiB € HAL — HikOTMHamigageHiHOWHYKIeoTua.
Yacto Ttakumu kodpaktopamun epmeHTiB € BiTamiHn. HAL cknapaetbcsa 3
BiTamiHy PP (Bs) — HikOTMHamigy, ageHiHy, OBOX 3anuiikiB pubo3n i ABoOx
3anuwkiB ocopHoi kncnotn. HAL moxe 6yTn B OKMCHEHIN i BigHOBIe-
Hin popmax:HAL + H, —-HAL - H; .

3ararnbHe piBHAHHA peakuin rnikonidy MoXxHa 3anucaTtu Tak:

CeH1206+2A0P + 2H3PO4 — 2C3HgO5 + 2ATD + 2H,0.
[mtokosa MonouHa kucnota

POpi3HAOTL WiCTb OCH. KnaciB pepMeHTiB: 1-n — okcudopedykmasu; 2-n1
— mpaHcgepasu; 3-n — zidponasu; 4-n — niasu; 5-U — i3omepasu; 6-n—
ni2a3u. 3anexHo Big XiM. cknagy epMeHTU nodinawTb Ha NpocTi W
cknagHi. M1 p o ¢ T i dpepmeHT — npocTi Binkn, nobynoBaHi TiNbku 3
3anuwkis amiHokucriom. CknapgHi pepmeHTn — Binkn, Monekyna siknx mae
e HebInkoBy 4YacTuHy, 30kpema kogepmeHm. KodepMeHT 3'eaHyeTbcd 3
GinkoBOK 4YacTMHOKW epMeHTa (arnoghepmeHmMomM) 4acTiwe crnabkmm

HeKkoBaSfIEHTHUM 3B'SI3KOM, 34aTHUM J1Ierko po3LLENOBaATUCh, IHOAI — MILHUM



KOBaneHTHMM 3B'A3KOM, YTBOPIOKOYM TaK 3BaHi NPOCTETUYHI rpynun, sk
3anuwalTbCa nNpuegHaHMMM 00 Mornekynu 6inka npoTsaromM BCbOro Ka-
TanitnyHoro akty. [lpypoaHuin KOMMMekc anodepMeHTy 3 KOPepMEeHTOM
HasMBaeTbCcA XonodepmeHTOoM. KartanitTuyHa akTMBHICTb ()epMEHTIB
3yMoOBrieHa 0COBNMBOCTAMU CTPYKTYPU, SiKa BU3HAYAETHCS FONIOBHUM  YUHOM
PO3MILLEHHAM pPi3HMX aMiHOKMCIIOT B Monekyni. Ak ©GiokatanisaTopw,
dEePMEHTM NPUCKOPIOTL XiMiYHI peakuii B GiONOrivHiNn CUCTEMI, 3HUKYHOUM

€eHeprio akTnBauii i He 3MIHIOKYN NONOXEHHS piBHOBAru.

Part Il
26. Read and sum up the text.
Fermentation Mechanism

Fermentation is an energy-yielding metabolic process that involves the
decomposition of carbohydrates in the absence of oxygen. Fermentation
occurs in many microorganisms and in some types of cells in multicellular
plants and animals. The end product of fermentation may be an alcohol,
such as ethyl alcohol, or an organic acid, such as lactic acid. The
biochemical pathway of fermentation is known as glycolysis. In the course
of this series of reactions glucose, which is a 6-carbon sugar, is broken
down to two molecules of pyruvic acid, a 3-carbon compound. The
pyruvic acid then may be reduced to form lactic acid, or it may lose
carbon dioxide to form acetaldehyde, which is subsequently reduced to
form ethyl alcohol.

The reactions of glycolysis are also important as the initial steps in
aerobic respiration. In respiration the final product of the glycolytic
pathway is pyruvic acid, which is then introduced into the citric acid

cycle, where it is further degraded (with the stepwise release of large



guantities of energy) to carbon dioxide and water.

Energy obtained by the cells for growth and multiplicaton from the
orderly breakdown of organic compounds, entails a series of oxidation and
reduction reactions. The biological oxidation of organic compounds involves
the removal of two hydrogen atoms; this reaction is called
dehydrogenation. The reduction of such compounds involves the addition of
two hydrogen atoms to an organic molecule; this reaction is called
hydrogenation. The compound that loses the hydrogen atoms is called
the hydrogen donor; the compound that accepts hydrogen is called the
hydrogen acceptor. Enzymes that catalyze the oxidation of organic
compounds by the removal of hydrogen atoms are called dehydro-
genases. Associated with these enzymes are two organic molecules that
serve as temporary hydrogen acceptors; these molecules, which act as co-
enzymes (qg.v.), belong to the class of organic molecules known as pyridine
nucleotides and are called diphosphopyridine nucleotide (DPN) and
triphosphopyridine nucleotide (TPN).

In the fermentation of glucose to carbon dioxide and ethyl alcohol a
total of 56 kilocalories of energy per mole of glucose is released.
However, the simple release of this energy would be of no use to the
cell, since the energy would all be in the form of heat, and no energy would
be available for use in the biosynthesis of cell constituents.

Fermentation does not vyield much energy. In energy-yielding
metabolism the energy that is released is stored for future use in the
high-energy chemical bonds of a compound known as adenosine tri-
phosphate (ATP). In living cells the energy released from breaking the
pyrophosphate bonds of ATP is used to drive the various energy-
requiring biosynthetic reactions necessary for cell growth and

multiplication.

27. Ask questions of different kinds on the text.



28. Write an abstract of the text with key and connective words

and learn it by heart.

29. Find in the text the following word combinations and translate
them into Ukrainian.

almost quantitatively, the same compounds yield, to a noteworthy
degree, by enzymatic action, the time periods involved, appears to proceed,
no allowance is made for, the quantity of, capable of action, outside the latter,
in part assumed, to exclude surface phenomena, temporary hydrogen
acceptors, act as coenzymes (qQ.v.), energy is released, provide with
nutrients, contains immobile reserves, to convert these into soluble me-

tabolites, the juices emptying into, the alimentary tract.

30. Find the English equivalents of the following Ukrainian word
combinations.

nepeTBOpPHOBATUCS Ha, NPOXOAUTU Yepes, BUPObNATU METUNOBUIN CANPT,
B BENWKIN KiNbKOCTI, Tpannatucsa 3a Oinbll CnpusaTniMBUX YMOB, CepenHs
KINbKICTb MPOTEIHY, cepedHsa WBWUAOKICTb peakuil, Moxe OyTn BM3HayeHa Sk,
GpaTn 00 yBarun, CAyXuTb SIK, BUPOBNSETLCA XXUBUMU TKAHUHAMWN, BUKOHYIOTb
diznonoriyHy dyHKUit0, BIOXIMIMHUI WNAX, PO3KNadaeTbCs Ha, BigHOBNEHa Ao
MOJIOYHOI KUCNOTK, BTpayaTn kapboH Anokcua, BXoguTu 40 UMKy, oTpumaHa

eHepria, BUKNUKaTU CEePit0 OKUCITIOBaNbHUX peakLin.

31. Fill in the gaps.

enzyme, lose, multicellular, entails, reduce, break down, respiration,
compound, occur, pathway, involve, release, energy-yielding.

The  or the "ferments" are named by adding the suffix "ase" to
the stem of the name of the substrate. Fermentationisan ___ metabolic pro-
cess that _ the decomposition of carbohydrates in the absence of
oxygen. Fermentation ___ in many microorganisms and in some types of

cells in plants and animals. The end product of fermentation may be



an alcohol or an organic. The biochemical of fermentation is known

as glycolysis. In the course of this series of reactions glucose is to
two molecules of pyruvic acid, a 3-carbon__ . The pyruvic acid then
may be  to form lactic acid, orit may ___ carbon dioxide to form

acetaldehyde. The reactions of glycolysis are also important as the initial
steps in aerobic . Pyruvic acid is further degraded (with the
stepwise  of large quantities of energy) to carbon dioxide and water.
Energy obtained by the cells for growth and multiplicaton __ a series

of oxidation and reduction reactions.

32. Match the synonyms.
include, happen, join, liberate, carry out, breathing, receive, split,
create, disintegrate, occur, respiration, obtain, break down, fall into, add,

involve, release, drive, form.

33. Supply the notions for the following definitions.
small living beings, taking in air, getting bigger, matter components,

opposite to presence.
34. Prepare the text for the back translation.

35. Use the gerundial complexes as well as the argumentation
and connection words in the dialogues on the topics
1. Fermentation as a metabolic process. 2. Types of metabolic

reactions. 3. Enzymes and coenzymes.

36. Translate the following abstract into English.

[istHHA hepMEHTIB NOYMHAETLCA 3 YTBOPEHHS ddepMeHTHO-cybCcTpaT-
HOrO KOMMJSIEKCY, SAKUN € HecTabinbHUM i nicns nepebiry depmMeHTaTUBHOI
peakuil po3rnagaeTbCs 3 YTBOPEHHAM MPOAYKTY Ta BiNlbHOro ¢epmeHTta. 3

cybcTpaTtom 3'eQHYETLCS HE BCSl Monekyna oepMeHTa, a okpema ii gingHka



— aKTUBHUM LIEHTP, OO SAKOro cybcrtpaT Mae cneuudivyHy CnopigHeHIiCTb —
komnnemeHTapHicTb. CneuudiiyHe 3B'A3yBaHHA CybcTpaTy 3yMOBIIEHE
HasiBHICTIO B aKTUBHOMY LEHTpPi epMeHTIB XiMiYHUX rpyn, 30aTHUX
YyTBOPOBATM BOOHEBI iOHHI Ta rigpodobHi 3B'A3kM 3 BigNOBIAHUMN XiMiIYHUMU
rpynamun cybctparty. CnopigHeHicTb doepMeHTIB Ao cybecTpaTty xapakTepu-
3yeTbCH CyOCTpaTHOK KOHCTaHTO. [licnsa yTBopeHHSA hepMeHTHO-cybeTpaT-
HOrO KOMMMEKCYy MoYnHaeTbcss 6e3nocepedHbo XiMiYHA peakuis MK
depmeHTammn i cybcTpatom, dka BigbyBaeTbCa B TakK 3BaHOMY
KaTaniTM4HOMY uUeHTpi depmeHTiB [Ona depmMeHTIB xapakTepHa
pi3Ha WBMOKICTb Nepebiry peakuin, WO BOHU KaTani3yTb; ska 3anexXuTb
BiJ: a) KOHUeHTpauii dbepmeHTiB; 6) KOHUeHTpauil cybcTpaTy; 3anexHicTb
LUBMOKOCTI  (bepMeHTaTMBHOINO Mpouecy Big KOHUeHTpauii cybcTtpaty
XapakTepusyeTbcss KOHcmaHmor Mixaernica; B) KOHUEHTpaLUil BOOHEBUX
ioHiB (pH) cepenoBua; iCHYIOTb ONTUMaribHi 3Ha4YeHHs pH onsa ail KOXHOro
depMeHTa; r) TemnepaTypu cepegoBulla; A4) HasiBHOCTI akTmaTtopiB abo
iHeibimopis.

CUpOBMHOIO OS5 eKCnepuMeHTanbHOro Ta NPOMMUCIIOBOrO Ofep>KaHHS
depMeHTIB € rofoBHMM YMHOM OionoriYHMn MaTepian — MiKpoopraHiamu,
TKaHVWHWN POCIVH | TBapvH. Npouec ogepxaHHA CKNagaeTbCsa 3 TaKUX CTagiu:
1) ekcTparyBaHHs epmeHTiB 3  GionoriyHoro  matepiany; 2) dpak-
LilOBaHHA eKCTpakTy i BuaaneHHs 6GanacTtHux 6inkiB; 3) TOHKa oO4MCTKa

doepMeHTa i, SKLWO MOXIMBO, NOro KpucTtanisauis.



LESSON 13
Verbals Reviev
The Conditional Mood

Part |

1. Read and memorize the following words and word
combinations.
energy-yielding LLIO BUpOBNsie eHeprito

decomposition,

break down po3nas
multicellular BGaraToKMITUHHUIA
lose BTpadaTu
respiration OVXaHHA
equilibrium piBHOBara
rennet cuyyr

pick up 3axonsnoBaTu
manufacture BMPOGNATH
butterfat MacCIISHUN XNp
cheese cup

preserve 36epiratu

cause sour 3KucnoBaTu
curd TBOpPOr

refine ouumLLyBaTn
lactic acid MOJI0YHa KMCroTa
churning BU3piBaHHA CUpy

2. Find the international words in the text and give their Ukrainian

analogues.

3. Translate the affixed words into English.

PO3KITageHHs, BUOINEHHSA, NnepeTBOPEeHHs, MPOMDKHUIN, OKUCITOBaTH,



OKUCIEHHS, BigKpmBaTu, nepeamMiHyBaHsA, O4ikyBaTu, NpMMMaTn, 3aCBOEHHS,
BUNepeaXyounin  (3anobiratounin), BigOINEeHHSA, BKOYATW, BHYTPILWHBOCTI,

MIDKMOJTEKYTTSPHUN.

4. Discuss the title of the following text. Look throug the text and

give a title to each paragraph.

5. Look through the text for information. Read and translate the

text.

The Mechanism of Alcoholic Fermentation

Alcoholic fermentation may be defined as the enzymatic conversion of
carbohydrate into ethanol and carbon dioxide with small amounts of erol
and traces of other products. In alcoholic fermentation, pyruvic acid is
decarboxylated to yield carbon dioxide and acetaldehyde; the acetaldehyde
acts as the final hydrogen acceptor and is converted to ethyl alcohol.

It should be pointed out that that applies in a practical sense to the
conversion of starches (after saccharification) or sugars into alcohol and
carbon dioxide by Saccharomyces nae, commonly known as yeast.
Alcoholic fermentation can be broughtt about, however, by microorganisms
other than Saccharomyces cerevisiae. These include other species of
yeasts and certain genera of bacteria and fungi; in fact, a great many species
of microorganisms form substantial quantities of ethanol along with large
quantities of other products. Thus such an organism as Escherichia coli,
commonly found in the intestines of animals, while forming lactic acid, acetic
acid, formic acid, dioxide, and hydrogen from glucose, also forms ethanol in
relatively large quantities. However, Sarcina ventriculi, a species of bacteria,
has a metabolism much like that of Saccharomyces cerevisiae; it converts
glucose into ethanol and carbon dioxide with yields comarable to those of
yeast. Certain fungi, e.g., species of Fusarium, also produce large yields of

ethanol and carbon dioxide, and may be considered to possess an alcoholic



type of fermentation.

The basic mechanism of alcoholic fermentation is basically similar
as that which underlies an anaerobic cellular metabolism in green plants,
animals, bacteria, yeasts, and fungl, and that this similarity occurs
between cells of different tissues of the same organism, e.g., brain, liver,
muscle. This relationship would imply that Nature in her evolution has
followed a basic pattern, to deviate only in its fundamental behavior from
species to species. Thus the final products of the dissimilation of
Saccharomyces cerevisiae are mainly ethanol and carbon dioxide; of
Aerobader aerogenes, acetic, formic, lactic, and succinic acid:, 2,3-
butylene glycol, acetylmethylcarbinol, ethanol, carbon dioxide, and
hydrogen; of the propionic acid bacteria, propionic, succinic, and acetic
acids, and carbon dioxide.

The mechanisms of anaerobic dissimilation in the three species of
microorganisms are, however, fundamentally alike; only the terminal train
formations are different. This concept may be illustrated by the
common conversion of carbohydrate to the pyruvatc lactate equilibrium.
Beyond this point the dissimilation varies within species, and within the
species with the environment.  Pyruvate may be considered to be the
cardinal intermediate of metabolism in that it terminates the common
phase and initiates terminal phases of anaerobic dissimilation, which
vary with species and environment.  Moreover, pyruvat undergoes
transamination with the formation of amino acids; it is the product
oxidized by oxygen in respiration through the Kreb's cycle and the
cytochrome oxidase system; and it may also lead to fat formation.
Pyruvate thus appears to be a junctionpoint of the various phases of
basic metabolism.

Alcoholic fermentation is refered to as an anaerobic metabolism,
any process brought about by microorganisms or enzymes.

The classical investigations of Pasteur, which culminated in ac-



ceptance of the principle that fermentation is caused by a living cell, began in
1857 with his studies on yeast. He discovered the existence of organisms
which do not require atmospheric oxygen and referred to the phenomenon
by his famous statement, "La fermentation est la vie sans air." Pasteur
considered such a process as an intramolecular oxidation in which part of
the glucose is oxidized, whereas another part is reduced.

The production of the ethanol and carbon dioxide is anaerobic and
requires no anticipation of atmospheric oxygen. Yeast does possess the
aerobic respiratory mechanism, and, when grown in the presence of air, as in
the industrial production of yeast cells, uses its aerobic system to build cell
otoplasm but little alcohol.

The basic scheme of alcoholic fermentation generally accepted at the
present time is referred to as the Embden — Meyerhof scheme. Glycolysis is
the process by which carbohydrates including glycogen, glucose, levulose,

or mannose are metabolized to pyruvic acid (or lactic acid).

6. Say whether the following statements are true or false and
give your proofs why.

1. In alcoholic fermentation, pyruvic acid is carboxylated to yield carbon
dioxide and acetaldehyde. 2. The acetaldehyde acts as the first hydrogen
acceptor and is converted to ethyl alcohol. 3. Alcoholic fermentation can be
broughtt about only by Saccharomyces cerevisiae. 4. Alcoholic
fermentation is refered to as an aerobic metabolism. 5. Glycolysis is the
process by which carbohydrates including glycogen, glucose, levulose, or

mannose are metabolized to citric acid.

7. Ask questions of different kinds on the text.

8. Write the plan of the text.

9. Write an abstract of the text with the key words and learn it by
heart.



10. Find in the text the following word combinations and translate
them into Ukrainian.

may be defined as, to yield carbon dioxide, the final hydrogen acceptor,
applies to, in a practical sense, can be brought about, a great many species,
substantial / large quantities, comparable to, may be considered to possess,
along with, commonly found in the intestine, relationship would imply, to
deviate in behavior, the cardinal intermediate, fundamentally alike, the
terminal train formations, the common conversion to, beyond this point,

the dissimilation varies within species, with the environment.

11. Find the English equivalents of the following Ukrainian word
combinations.

ankorofibHa doepmeHTauid, epMeHTHe nepeTBOpPeHHs, HeBenuka /
3Ha4yHa KiNbKiCTb, MONOYHA KUCIOTa, AiATU 4K, crnigyBaTn OCHOBHIM Moaeni,
cnig BigMITUTW, 3BUYAMHO BIOOMMUI $IK, MOPIBHAHO 3, CXOXICTb MK, OyXe
CXOXiM Ha, IHWWA HXK, BUAW OPDKOXKIB, MNEBHHE MOKOMiHHA ©OakTepin,
yTBOPIOBATM €TaHOS, 3BMYAMHO 3HaxoOuUTbCA Yy, MypaB’lHa Kucnora,
nepeTBoOplOBaTU Ha, BECTU 00 YTBOPEHHS, SIK BBaXXaETbCHA, NPUNHATU Ha3Ba,

NeBHi rpubKK, oLTOBa KUCIOTA.

12. Fill in the gaps.

amounts, forms, genera, yield, tissues, comarable, occurs, acts,
quantities, applies, starches, yeasts, conversion, defined, acceptor.

Alcoholic fermentation may be _ as the enzymatic _  of
carbohydrate into ethanol and carbon dioxide with small __ of erol and
traces of other products. In alcoholic fermentation, pyruvic acid is
decarboxylatedto _ carbon dioxide and acetaldehyde; the acetaldehyde
______as the final hydrogen  and is converted to ethyl alcohol. It should
be pointed out that that __ in a practical sense to the conversion of
______ (after saccharification) or sugars into alcohol and carbon dioxide by

yeast. These include other species of and certain of bacteria



and fungi. Thus such an organism as Escherichia coli, ethanol in

relatively large . Sarcina ventriculi converts glucose into ethanol and
carbon dioxide with yields _ to those of yeast. This similarity
between cells of different _ of the same organism, e.g., brain, liver,
muscle.

13. Match the synonyms.
be, mark, sentence, determine, breath, excrete, research, recognize,
alike, need, exist, decide, dissimilate, investigate, match, similar, necessity,

respirate, point out, statement.

14. Learn the derivatives and use them in situations.
aerobic — anaerobic, alcali — alcaline — alcohol — alcoholic —
alcoholism, glycolysis — glycogen — glucose — glucoside — glucan — gliceride

— glicerol — glicogene — glicol, assimilate — assimilation — dissimilate.

15. Find the words to match the definitions.

basic scheme of alcoholic fermentation, the final hydrogen acceptor,
Saccharomyces nae, final products of the dissimilation of Saccharomyces
cerevisiae, product of alcohol industry, fermenting matter, the process by

which carbohydrates are metabolized to pyruvic acid, experimental studies.

16. Give the definitions to the following notions.
alcoholic fermentation, transamination, metabolism, dissimilation,
environment, statch, sugar, bacteria, intermediate, intamolecular,

fungi.
17. Prepare the text for the back translation.

18. Use the infinitive or the gerund or both after the verbs below
in the dialogue.

Model. Do you suggest to carry out research? — | suggest carrying out



the research.

order, require, approve of, insist on, support, demand, need, want,
begin, continue, stop, remember, forget, keep, propose, deny, advise, allow,
like, enjoy, hate, try, afford, hope, agree, attempt, choose, dare, help, learn,

refuse, promise, prefer.

19. Analyze tense and voice of the verbs in the text. Use them in the
sentences. Pay special attention to the modal verbs.

B12,
20. Compare the sentences below and use them in dialogues to

express desirability as:

1) Real condition.

1. If you do this, I'll do that. 2. If she doesn't do this, he'll do that.
3. Unless she does this, he'll do that.

2) Half-real condition in future.

If you did this, | would do that. 2. If you didn't do this, | wouldn't do that.
3. Unless you did this, | wouldn't do that. 4. | wish | could do it/ didn't do that.
5. | ‘d like to do that.

3) Unreal condition in the past.

| would / wouldn't have done this if you hadn’t done that. 2. | could

have done it if you hadn't.

21. Fill in the gaps with conjunctions.

Thus _ an organism as Escherichia coli, commonly found in the
intestines of animals, while forming lactic acid, acetic acid, formic acid, dioxide,
and hydrogen from glucose, = forms ethanol in relatively large
quantities. __, Sarcina ventriculi, a species of bacteria, has a metabolism
much like that of Saccharomyces cerevisiae. Pyruvate may be considered
to be the cardinal intermediate of metabolism. | pyruvat undergoes
transamination with the formation of amino acids. ___ itmay

lead to fat formation. Pyruvate _ appears to be a junction point of the



various phases of basic metabolism. Alcoholic fermentation is refered to

___an anaerobic metabolism. Pasteur discovered the existence of
organisms ___ do not require atmospheric oxygen. Yeast , when grown
in the presence of air, ____in the industrial production of yeast cells, uses
its aerobic system to build cell otoplasm __little alcohol. The basic
scheme of alcoholic fermentation is referred to _ the Embden — Meyerhof
scheme. Glycolysis is the process by  carbohydrates including
glycogen, glucose, levulose, or mannose are metabolized to pyruvic acid (or

lactic acid).

22. Discuss the problems using the participle, the infinitive, the
Gerund as well as the argumentation and connective words.

1. The essence of alcoholic and lactic fermentation. 2. The
microorganisms causing alcoholic and lactic fermantation. 3. The
application of alcoholic and lactic fermentation.

| would like Why should 1? | should say, It should be pointed out that

owing to / due to /thanks to, pay one’s due, to be due to smb, in due

time, with due reference, according to

| am especially grateful to, allow me to express my gratitude to

23. Translathe the abstract into English.

dopmun 6poaiHb, BiakpuTi K. Hebeprom. lNepworo gpopmoro 6p00iHHS €
HOopMarbHe apikaXxoBe OpoaiHHS.

OcHOBHUMK MpoayueHTaMK eTaHony € Apikaxi Saccharomyces
cerevisiae Ta ©baktepii (Zymomonas mobilis, Leuconostoc mesenteroides,
Sarcina ventriculi. Kataboniam rnoko3n y npoueci 36pomxyBaHHs 11 O
etaHony ta CO; 30iNCHIOETLCA MIKOMNITUMHMUM LWIISAXOM. [T1I0KO3a OKUCHIO-
€TbCA 00 nipyeaty. [NepeTBOpeHHs nipyBaTy Ha eTaHos1 NpoxXoauTb Yy OBa
etanu. 1) nipyBat aekapbokcunioeTbeca nipysamoekapbokcunason Oo
auetanbgerigy; 2) auetanbgerig BigHOBMIOETLCS anko20s1b0e2i0po2eHa30H

Ao etaHony 3a ydactio HAOH. NMpu uboMy NnepeHOCUTLCA BOAEHb, SIKUMN



YyTBOPMBCA nNig 4Yac AJerigpyBaHHa Tpuosodocdaty. OKUCHO-BIOHOBHUMN
6anaHc, TakMm YnHoM, 36epiraeTbCes.

AKWOo 0O APPKDKIB, AKi 36pOoaKY0Tb rMoKo3y, 4obaBuTK BicynbdiT (BiH
€ HEeTOKCUYHMUM ans  apikmkiB), OikapboHaT HaTpito abo [OBo3aMilLEeHUN
dPOCHOPHOKUCTIUIN HATPIN, TO 3'ABUTLCA HOBUW NPOAYKT — TMiLEpPUH i 0OQ4HOYaCHO
3HM3nTbCA BuXig etaHony Ta CO,. Lle dpyza ma mpemsi gpopma 6p00iHHS 3a
Heubepaom.

Bigomun ong gpbkoKis WNAX YTBOPEHHSA €TaHOIy BUSBIIEHUA TiNbKU Y
GakTepii Sarcina ventriculil. Y npoueci ©pofjHb, WO 3AINCHIOTLCA AESAKUMMU
BMOAMWN eHTepobakTepi i KNocTpuaiaMn, eTaHon € MOBIYHMM  MPOOYKTOM.
[MonepenHuk eTaHoNy — aueTanbaeria — YyTBOPHOETLCS Y LibOMY pasi He 3 nipysarTy,
a wnaxom BigHoBneHHA aueTtun-KoA. Ourtosui anbgeria B3aemoaie 3 HAO-H- i
BiAHOBMIOETLCA A0 eTturnosoro crimpty, a HAL-H, okucnoetses y HAL. Lia peakujsa
KaTanisyeTbCa OepMEHTOM arkorosbAeriaporeHasoro.

Y npoueci cnmpToBoro 6poaiHHA YTBOPIOETHCS YoTUPK Monekynn AT®, aBi 3
AKNX BUTPaYaloTbCs Ha pocopunioBaHHS rekcosn. Takmm YMHOM, 3anacatoTbCH
ABi monekynun AT®. B ubomy nonsirae GionoriyHnin ceHc 6poaiHHS. BinbLuicTb
ApbKIKIB 30POMKYIOTE MOHOCaxapuau i aucaxapuan. Ha pasBuTOK OPDKIDKIB i
nepebir 6pofiHHA BNNMBAE KOHLEHTpaUia LYKPY; KUCHOTHICTb cybcTpaty, SKun

36pomKyETHLCS; TeMnepaTypa, BMICT ClMPTY.

Part Il
24. Read and sum up the text.
Fermentation In Diary Industry

Lactic fermentation takes place in fermented milk products. During
the course of glycolysis four hydrogen atoms are released, and these

atoms are temporarily picked up by DPN to form two molecules of DPN.



COOH COOH
I I

C=0 DPNH: DPN H-C-OH
I I

CHs CHs

pyruvic acid lactic acid

In the manufacture of cheese and butter the lactic acid bacteria
Aspergillus niger and Micrococcus lysodeikticus are used to ferment the
milk sugar lactose to lactic acid. In lactic fermentation the pyruvic acid
acts as the final hydrogen acceptor, resulting in the formation of lactic
acid. The lactic acid causes the milk to sour, but it also acts as a pre-
servative. Coagulation of milk proteins produces a solid material called
curd.

The refining of the curd is brought about by the further action of the
lactic acid bacteria or by other bacteria or fungi. In the manufacture of
Swiss cheese, for example, a subsequent fermentation by the propionic
acid bacteria produces both propionic acid and carbon dioxide. The
propionic acid gives Swiss cheese its characteristic flavor, while the
carbon dioxide is responsible for the large holes.

In the manufacture of butter, the souring of cream by lactic acid is
followed by the separation of butterfat in the churning process. Some of
the lactic acid bacteria also ferment citrate and acetoin. This compound is
spontaneously oxidized to diacetyl to give butter its characteristic flavor

and aroma.

25. Ask questions of different kinds on the text.

26. Write an abstract of the text with the key and connective

words. Learn your abstract by heart.

27. Find in the text the following word combinations and



translate them into Ukrainian.

fermented milk products, picked up by pyruvic acid, the lactic acid
bacteria are used, the final hydrogen acceptor, resulting in the formation
of, acts as a preservative, coagulation of milk proteins, called curd, the
refining of the curd, brought about by, the further action, the
manufacture of Swiss cheese, a subsequent fermentation by bacteria, is
responsible for the large holes, the souring of cream, is followed by, this

compound is oxidized to.

28. Find the English equivalents of the following Ukrainian word
combinations.

MOJSIOYHa (pepMeHTauis mMae Micue, MpoTArom rnikonisy, atomMmu
BUBINbHAOTLCS, YTBOPKETLCS MOSIOMHA KMUCROTa, BUPOBHMLUTBO cupy Ta
mMacra, BMKOPUCTOBYHOTbCA 6OakTepii, cnonyka OKUCIETLCS Ao,
nipyBaTHa KUCNoTa fie K, YTBOPKOE TBepAUn martepian, npu3soanTb o,
CNPUYMNHSAE 3ropTaHHA MOJIOKA, OYULLEHHA CUpPY, Hadae XapaKTepHOoro

CMaKky Ta apomMarty, Big4iNneHHs MacliiHOro Xupy, NpoLec BU3piBaHHS.
29. Explain the topic and the aim of the text.

30. Fill in the gaps.

sour, acceptor, churning, refining, lactic, flavor, curd, souring,
manufacture, course, acid, released

_____ fermentation takes place in fermented milk products. During
the _ of glycolysis four hydrogen atoms are |, In lactic fer-
mentation the pyruvic acid acts as the final hydrogen _ |, resulting in
the formation of lactic acid. In the _ of cheese and butter the
lactic _ bacteria Aspergillus niger and Micrococcus lysodeikticus are
used. The lactic acid causes the milk to _ but it also acts as a pre-
servative. Coagulation of milk proteins produces a solid material called

. The of the curd is brought about by the further action of the

lactic acid bacteria or by other bacteria or fungi. The propionic acid



gives Swiss cheese its characteristic __, while the carbon dioxide is
responsible for the large holes. In the manufacture of butter, the _ of
cream by lactic acid is followed by the separation of butterfat in the
process. Some of the lactic acid bacteria also ferment citrate and

acetoin.

31. Find synonyms of the following words in the text.
production, taste, turn in, turn to, cause, ripening, protector, following,

apply, acidic.

32. Supply the notions for the following definitions.
opposite to sweet, milk industry, product of milk coagulation, product of

milk fermenting, milk fat product.
33. Prepare the text for the back translation.

34. Discuss the situations using the Participle, the Infinitive, the
Gerunds well as the connective and argumentation words.

1. The essence of alcoholic and lactic fermentation. 2. The
microorganisms causing alcoholic and lactic fermantation. 3. The

application of alcoholic and lactic fermentation.

35. Translate the following abstract into English.

MonouHokucni 6aktepii 06'egHyt0Tb y poanHy Lactobacillaceae. Bupo-
LLYIOTb MOSMOYHOKUCHI BakTepii nepeBaXHO Ha CKNnagHux cepegosumuiax, Lo
MICTATb OOCTaTHbO BMWCOKI  KOHUEHTpauil OpbkDpKOBOro asTonisary,
TOMATHOrO COKY, MOJSIOYHOI CUpoBaTKM | HaBiTb KpoBi. BOHM MOXYTb
BMKOPUCTOBYBATM MOSMOYHUIM UyKop (naktosdy). Jlakto3a sBnse coboto
ancaxapvg, KM nepll Hixk katabonidyBaTucs, NOBUHEH BYyTM po3LLennieHunn
Ha rIKOo3Y Ta ranakTosy (pepMeHT P-2aniakmo3audasa).

Bigomi Tpn TunM MoONoYHOKUCHOrO OpodiHHA: romodepMeHTaTuBHE

MOMNOYHOKMCEe OpoaiHHA 34iMcHIoTL BakTepil poaiB  Streptococcus,



Pediococcus, Aerococcus, Lactobacillus, siki yTBOPHOKOTb 3 [TIHOKO3U  TifbKK
O4HY MOMOYHY KMcnoTy. [Noko3a kaTabonizyeTbCsa rMiKONITUYHUM LUSISIXOM.
BooeHb, skun BigWennioeTbCa Nig Yac AeriopyBaHHs  rnidepanbgerig-3-
docoary y surmnsgi HAOH, nepepnaetbcsa Ha nipyBaT. Y MPUCYTHOCTI
nakmamaoeeiOpozeHa3u nipysaT BiAHOBNIOETLCA 40 nakraTy. Jlnwe HeBernvka
YacTuMHa nipyBaTy AeKapOOKCUNIOETLCA Ta MEepeTBOPKETBCS Ha OLTOBY
kncnoty, etaHon i CO,, a TakoX aueTolH.

[eTepodhepmeHTaTnBHI MOnoYHokucni 6akrtepii Leuconostos mesent-
roides yTBOPIOKWOTL eTaHomn. [oKo3a po3kragaeTbCcd neHTo3odochaTHUM
WNaAxXoM 40  neHTtoso-pocdarty.  Kemnynoso-5-cpocdatr 3a  yyacTio
gochokemoriasu nepeTBoprETLCS Ha aueTtundocdar i rniuepanbgerig-3-
docdat: AueTtundocdaT BiOHOBIIOETLCA auemarib0eziode2iopo2eHa3on Ta
arikoeosib0e2i0po2eHa3orw [0 eTaHosny. |HWuin  NpoaykT  posLenrneHHS
rMIOKo3n — rnidepanegerig - 3 - docdaTt — BiAHOBNIOETLCA 40 NaKTaTy Yyepes
nipyear.

Bidhiao6akTKpil yTBOPIOKOTL 3 MMOKO3M OLTOBY | MOMOYHY KUCIOTH.

MpomucnoBe 3HadYeHHs MalTb HacTynHi Buau: Streptococcus /actis
(MONOYHOKMCIINKM CTPENTOKOK ), S. cremoris ( BEPLUKOBUW CTPENTOKOK ), S.
diacetilactis, sKin BWKOPUCTOBYKOTb MNpU  BUPOBHULTBI  KMCIIOMOJSTOHMHMUX

NPOAYKTIB, Macna i cupis.

Figure?. Figure 8.

Streptococcus lactis Lactobacillus acidofilus



Lesson 14
The Conditional Mood.

Part |

1. Read and memorize the following words and

combinations.

baker’s yeast, leaven

grain extract
bottom-fermenting
malt

hops

grape juice
nutritional purposes
pure stock culture

intermediate stage

scale up the inoculum

excess
consume

broth

dilution

shelf life
supplement
beverage
confectionary

key requirement
iron starvation
chelator scavenge
stainless steel
glass lined

molasses

nekapcbKi ApipKOXi
EeKCTpakKT 3epHa
HMXKHE BpoaiHHA
conoA

XMiflb

BUHOrpagHum Cik
noTpebun xapyyBaHHS
YnucTa BUXigHa KynbTypa
NpoMiXKHa cTagis
MPUCKOPUTY LLEMNSIEHHS
HaOMULLOK
CroXmBaTK

6ynboH
po3baBneHHs
CTPOK 36epiraHHs
nobaska

Hanin

KyniHapis

rosiloBHa BuMora
HecTada 3anisa
XenaTHe macno
HeipXaBito4a cTanb
obKknageHe CKrom

Mendca

word



2. Translate the following words into English.

baktepis, ©OakTepinHMin, npupoda, nNPUPOSHUN, 6akTepionor,
BakTepiodar, LeHTpudyra, LeHTpugyrysaTtu, LEeHTpUyryBaHHs,
LEeHTPUPYKHUM, LeHTpudyroBaHum, nepeueHTpudyrysatm, npoaykKT,
NpoayKyBaTW, NPOAYLEHT, KyrnbTypa, aepauisi, doccop, pocdopHuin, amiak,
HITpOreH, cynbaT, pesynbTaT, 3MiWlyBaTW, 3MillyBaHHSA, €MYIbCis,
€MYnblryroumMin, areHT, KOHCUCTEHLUis, 3MpecoBaHUN, MPOMIKHUN, LLENSIEHHS

(BBEOEHHS), BigHOBMOBATU, cknag, gobaska, 36inbLlyBaTn, 3MEHLLYBaTW.

3. Make up the complex words.
single, cell; carbon, hydrate; bottom, ferment; top, ferment; heat,

kill; sulfur, contain.

4. Scan the text for the grounds of yeasts classification. Read and

translate the text.
Yeast Cell Production

Yeast is a rich source of protein, amino acids, carbohydrates,
minerals, fat, the B-complex vitamins, vitamin D, The chemical
composition of yeasts varies with the species and growing medium.

Yeasts grown for bread making, food, feed, and medicinal purposes
are the primary product of the fermentation process and produce little
alcohol. The spent medium is the byproduct and is discarded after
centrifuging out the yeast cells. Yeasts grown during fermentations for
beer, ale, spirits, wine, and industrial alcohol, however, are the byproducts,
while the spent medium becomes the final consumer product.

Types. Baker's yeast is a strain of S. cerevisiae grown on a
medium of molasses and ammonia or molasses and grain extracts.
The yeast rapidly ferments the sugars derived from the starch in the
flour to produce carbon dioxide gas which leavens the dough.

Brewer's yeasts are strains of S. cerevisiae that slowly ferment



the extract of malt, cereals, and hops to produce beer (bottom-
fermenting yeast) or ale (top-fermenting yeast). After separation from
the spent medium, these yeasts are dried for animal feed or refined
before drying for use in food and medicine.

Spirits and industrial alcohol yeasts are strains of S. cerevisiae,
and sometimes other species, that ferment molasses, grains, or other
sugary material. After separation from the spent medium, yeast and
fermentation residues are dried together for animal feed.

Wine yeasts are strains of S. cerevisiae, var. ellipsoideus, the
species that ferment grape juice. Here the yield of yeast is too small
to be salvaged economically.

For Food (and feed) yeast production, strains of S. cerevisiae
and Candida utilis are cultivated. C. utilis is better able to utilize
sugars from waste sulphite liquor from wood pulp manufacture.

Yeast for baking or nutritional purposes is cultured in large aerated
fermentors in a medium containing molasses as a major ingredient.
Molasses contains large amounts of sugar as the source of carbon and
energy, and also contains minerals, vitamins, and amino acids used by the
yeast. To make a complete medium for yeast growth, phosphoric acid (a
phosphorus source) and ammonium sulfate (a source of nitrogen and sulfur)
are added.

Beginning with the pure stock culture, several intermediate stages are
needed to scale up the inoculum to a size sufficient to inoculate the final stage.
It is undesirable to add all the molasses to the fermentor at once because this
results in a sugar excess. The yeast then ferments much of the sugar to
alcohol plus CO, rather than turning it into yeast cells. Then as the yeast
culture grows and consumes this sugar, more molasses is added in
controlled "feedings."

At the end of the growth period, the yeast cells are recovered from the

broth by centrifugation. The cells are then washed by dilution with water and



recentrifuged until they are light in color. Baker's yeast is marketed in two

ways, either as compressed cakes or as a dry powder. Compressed yeast
cakes are made by mixing the centrifuged yeast with emulsifying agents,
starch, and other additives that give it a suitable consistency and
reasonable shelf life, and the product is then formed into cubes or blocks. A
compressed yeast cake contains about 70% moisture and thus must be

stored in the refrigerator so its activity is maintained.

5. Say whether the following statements are true or false and
you’re your proofs why.

1. Yeasts grown for bread making, food, feed, and medicinal purposes
produce much alcohol. Yeast is a poor source of protein. 2. Baker's
yeast is a strain of S. cerevisiae grown on a medium of tissue broth. 3. It
is desirable to add all the molasses to the fermentor at once. 4. The yeast is
turning much of the sugar into yeast cells. 5.The cells are washed by
dilution with water and recentrifuged until they are moist. 6. Baker's yeast is
marketed in liquid form. Compressed yeast cakes are made pure. 7. Nutritional
yeast, marketed as a food supplement, is frozen. 8. Yeast is added to wheat

or corn flour to increase the nutritional value of these foods .

6. Ask questions of different types on the text.

7. Prepare the text abstract and essay and learn them by heart.

8. Find in the text the following word combinations and translate
them into Ukrainian.

grown for bread making, primary products, grain extracts,
brewer's bottom-fermenting yeast, a second species added, for
nutritional purposes, aerated fermentor, large amounts of sugar, results in a
sugar excess, in controlled feedings, either as compressed cakes or dry

powder, suitable consistency, reasonable shelf life, stored in the refrigerator,



activity is maintained, marketed as a food supplement, rich in B vitamins,
except for amino acids, to increase the nutritional value, sold in pelleted form,
health food, active dry yeast, until their moisture is reduced, exhibit a

leavening action.

9. Find the English equivalents of the following Ukrainian word
combinations.

GaraTi oxepena, wTtamMm S. cerevisiae, BUPOLWEHI Ha cepeaoBuLLi,
BepXHE BPOAiHHA, HUXHE BPOAIHHSA, CyXi MEeAUUMHCBKI OPiXOKi, NeKapCbKi
APPKOKI,  NUBHI  OpiKOXi, noTpebu  xapdyBaHHsA,  aepauiiHuin
depmMeHTaTop, YMcTa KynbTypa, AeKifibKa MPOMDKHUX CTafin, MPUCKOpUTH
IHOKYNsLito, 4O NOTPIBGHOro po3mipy, HaAMULLIOK LIYKPY, CNOXUBATU LIyKOp,
KOHTpPONbOBaHi  nopuiji, BigHoBNOBaTM 3 OynbOHY, NpoMMBaTU

pO3BEAEHHAM, EMYIbIrytouMii 3acid, nigHimaTu TicTo.

10. Fill in the gaps.

malt, stock, added, dried, medium, strain, purposes, bottom,
source.

Yeasts grown for bread making, food, feed, and medicinal __ are
the primary products of the fermentation process and produce little alco-
hol.Yeast is a rich _ of protein, amino acids, carbohydrates,
minerals, fat, the B-complex vitamins, vitamin D, Baker's yeast is a
______of S. cerevisiae grown on a __ of molasses and ammonia or
molasses and grain extracts. Brewer's yeasts are strains of S.
cerevisiae that slowly ferment the extract of | cereals, and hops
to produce beer ( __ -fermenting yeast) or ale (top-fermenting yeast.
______medical yeast, Medicinal Cerevisiae has a second species,
strains of C. utilis, added.To make a complete medium for yeast growth,
phosphoric acid (a phosphorus source) and ammonium sulfate (a source of

nitrogen and sulfur) are . Beginning with the pure culture, several



intermediate stages are needed to scale up the inoculum to a size sufficient

to inoculate the final stage.

11. Match the synonyms.
aim, earth, quantity, comprise, sell, enhance, extra, supplement,
shape, component, genera, task (goal), additive, ground, form, stimulate,

kind, part, purchase.

12. Match the antonyms.
color, round, lose, remove, suffucient, poor, much, suitable, little,
usual,decrease, dry, inhibit, desirable, rich, unsuitable, moist, increase, find,

unusual, square, undesired, insufficient, colorless, add, insert, enhance.

13. Learn the derivatives and use them in situations.
nutrient — nutrition — nutritional — nutritionally, emulsion — emulsify —
emulsified — emulsification, alcali — alcalic — alcaloid — alcoholic —

alcoholism.

14. Define the notions.

byproduct, discarded, supplement, recentrifuged, medium,
nutritional, mixture, emulsuion, baker's yeast, bottom-fermenting yeast,
top-fermenting yeast, Brewer's yeast, Wine yeasts, dried medical
yeast, S. cerevisia, molasses, recover, stock culture, Compressed yeast

cake, Nutritional yeast, active dry yeast, dillution, alcohol, consumer product.

15. Supply the notions for the following definitions.

medicinal purposes, what bread is made of, sugary material,
medium major ingredient in producing yeast for baking or nutritional
purposes, phosphorus source, a source of nitrogen and sulfur, shelf life,

heat-procecced.

16. Prepare the text for the back translation.



17. Analyze tense and voice of the verbs in the text. Use them in the
sentences.

18. Make up word combinations.

Model 1. noun + noun.

grain, bacteria, juice, medium, period, soil, shelf, carbon, sugar,
alcohol, culture, grape, extract, excess, stock, life, production,
growth, molasses, source.

Model 2. adjective + noun.

plant, yeast, purposes, primary, major, amount, nutritional,
medicinal, dry, fermentor, growing, ingredient, product, state, large,

medium, aerated, dried, value, single-celled.

19. Compare the sentences below and use them to express
1) preferences
| prefer this./ I'd prefer to do that.
Which do you prefer?/ Which would you prefer to do?
| don't like either one of them.
I'd rather do this./ I'd rather not do this. / I'd much rather do that. /
| would sooner do that.
Which would you rather do?
There isn't much choice.
| can't make up my mind.
2) advisability
You should / need / ought to / had better / had better not do that.
They ought to do this. / They shouldn't do that. What should they do?
3) regret and opinions about the past
My / only / biggest regret is / It's too bad that / | wish they had /
hadn't done this. If | had done this, that would have (not) happened.

20. Form the infinitival, gerundial or participial complexes from



the subbordinate clauses.

1. The acetaldehyde acts as the final hydrogen acceptor and is converted
to ethyl alcohol. 2. However, Sarcina ventriculi entry has a metabolism
much like that of Saccharomyces cerevisiae; it converts glucose into ethanol
and carbon dioxide. 3. The basic mechanism of alcoholic fermentation is
basically similar to that in green plants, animals, bacteria, yeasts, and
fungl, and it similarity occurs between cells of different tissues of the same
organism. 4. The mechanisms of anaerobic dissimilation in the three
species of microorganisms are, however, fundamentally alike; only the
terminal train formations are different. 5. Pyruvate initiates terminal
phases of anaerobic dissimilation, which vary with species and environment.
6.The classical investigations of Pasteur, which culminated in acceptance of
the principle that fermentation is caused by a living cell, began in 1857 with his
studies on yeast. 7. He discovered the existence of organisms which do not
require atmospheric oxygen. 8. In intramolecular oxidation part of the glucose
is oxidized, whereas another part is reduced. 9. Glycolysis is the process

by which carbohydrates are metabolized to pyruvic acid (or lactic acid).

21. Discuss the situations using the Conditional Mood of the verb
and connective words.
1.The origin and sources of yeast. 2. Kinds of yeast and spheres of their
application. 3. Stages to scale up the inoculum. 4. Methods of obtaintng dry
baker’s yeast.
suppose / let’'s imagine. | guess
give / apply every effort to, try (hard)
The idea proved true / false.
to be sufficiently / unsufficiently / enough developed
to give sufficient proof
doubtless, without any doubt, undoubtedly so, put to doubt, It's doubtful /

dubious. There is no doubt about it.



It's quite probable / possible, absolutely improbable / impossible, in

every / all probability / evidence It's quite natural / unnatural. Naturally.

22. Translate the abstract into English.

Y 3B'A3Ky 3i 30aTHICTIO OAPDKOKIB  BUKIUKATU criupmoee 6pOoO0iHHA 1X
BMKOPUCTOBYIOTb Y XniGoneyeHHi, BUHOPOBCTBI, NMMBOBApPiHHI, CIMPTOBOMY M1
rMiLepMHOBOMY BWMPOOHMLTBI, MOJSIOYHIN MPOMMUCAOBOCTI TOLWLO, iX LUMPOKO
3aCTOCOBYOTb AN OAepXaHHS KOPMOBOro 1 xap4voBoro 6Ginka, a Takox
amiHokucroT, BiTamiHiB (rpynn B, O, kapoTuHoIgiB Ta iH.), nonicaxapuvais,
ninigis, depmeHTiB Towo. [laToreHHi dopmMu OPDKIKIB CPUYMHAIOTL 3a-
XBOPIOBaHHA NOAWHW | TBapyH — KaHAngamiko3n, 6macTomiko3n TOLLO.
BupoLuytoTe OpbkmKi Ha Bigxooax AepeBuHW, KadaHax KyKypyasu, nys 3i
COHSILLHUKY, CONOMI, KOMULLI Ta BiAXogax Lertofo3HO-NanepoBol U CMpTOBOI
NPOMUCIOBOCTI. BunyckaloTb LpDKOKOBUA  KOHLEHTpaT npecoBaHMM abo
CYXUM.

BupobHULTBO nekapcbkux Opixdxie poay Saccharomyces rpyHTYeTbCS
Ha BMWPOLLYBaHHI X Yy BOAHOMY pO34uHi Mesisicu. B npoueci Takoro
BUPOOHNLTBI Menscy po3baBnsoTb YNCTOK BoLO (Y ChniBBigHOLWEHHI 1:1),
PO34MH OE3UHIKYIOTb XJTOPHMUM BarHOM i MiAKUCIOTL CIPYaHOK KKUCIOTOHO,
nicrisi Yoro B HbOrO A00alTb XUBWUMbHI POCOPHI 1 asoTucTi coni. Oani
po34nH HarpiBaoTb g0 Temnepatypu 100°C, ButpumyioTb npotdarom 1 rog,
OXONOAXKYITb | (hiNbTpytoTb abo NPOSICHIOKTL 3a AOMOMOIO LIEHTPUAOYT.
[MpOSICHEHMI PO34YMH MENsICU 3HOBY po30aBNsATbL YMCTOK BOAOK (4O
KOHUEHTpauil cyxux pevyoBuH 4—6%) i 4oOal0Tb Y HbOro AN PO3MHOXYBaHHS
OPPKOXKI 3 4YACTUX KynbTyp. 3 OOepXaHOoro TakuM CcrnocoboM po3udnHy B
APIKOKO-POCTUNBHOMY anaparti BUPOLLYIOTb MaTOYHI U TOBapHI Apbkaxi. B
npoLeci BMpoLyBaHHA B anapar nogatwTb cTUcHYyTe nosiTpa (60—-100 m / rog
Ha 1 M2 pignHn). BupolleHi apixopxki BUAINSATb 3a AONOMOroK cerapamopis,

BOJNOra BUAaNsAeTbCca inbTp-npecamu, BakyyM-qinbTpamMmu.



Part Il

23. Read and sum up the text.

Vinegar Production

Vinegar is the product resulting from the conversion of alcohol to the
key ingredient, acetic acid, by the acetic acid bacteria. Key genera of acetic
acid bacteria include the Acetobacter and Gluconobacter. Vinegar can be
produced from any substance that contains ethanol, although usual starting
material is wine, beer, or alcoholic apple juice (hard cider). Vinegar can
also be produced from a mixture of pure alcohol in water, in which case it is
called distilled vinegar, the term distilled referring to the alcohol from which the
product is made rather than the vinegar itself. Vinegar is used as a
flavoring ingredient in is and other foods, and because of its acidity, it is also
in pickling. Meats and vegetables properly pickled with vinegar can be
stored unrefrigerated for years. The acetic acid bacteria are an interesting
group of ukaryotes. These are strictly aerobic bacteria that differ from most
other aerobes in that some of them, such as species of Gluconobacter, do not
oxidize organic electron donors completely to CO2 and water. Thus, when
provided with ethyl as electron donor, they oxidize it via quinones into
acetic acid, which accumulates in the medium. Acetic acid bacteria are
quite acid tolerant and are not influenced by the acidity that they produce.
There is a high demand during growth, and the main problem in the
production of vinegar is to ensure sufficient aeration of the medium.

There are different processes for the production of vinegar. The open-
vat process (Orleans) method which is original process, is still used in France
where it was first developed. Wine is placed in shallow vats with considerable
exposure to the air, and the acetic acid bacteria develop as a slimy layer on the
top of the liquid. This process is not very efficient because the bacteria come

in contact with both the air and the substrate only at the



surface.

The second process is the trickle (Quick vinegar) method, in which the
contact between the bacteria, air, and substrate is increased by trickling the
alcoholic liquid over beechwood twigs or wood shavings packed loosely in a
vat or column while a stream of air enters at the bottom and passes upward.
The bacteria grow on the surface of the wood shavings and thus are
maximally exposed both to air and liquid. The vat is called a vinegar generator,
and the juice is allowed to trickle through the wood shavings, and air is
passed up through the shavings from the bottom. Acetic acid bacteria develop
on the wood shavings and convert alcohol to acetic acid. The acetic acid
solution accumulates in the collecting chamber and is recycled through the
generator until the acetic acid content reaches at least 4%, the minimum for a
product to be labeled as "vinegar." The life of the wood shavings in a vinegar
generator is long, from 5 to 30 years, depending on the kind of alcoholic
liquid used in the process.

Finally, the bubble method is basically a submerged fermentation such
as is also largely applied in antibiotic production. With proper aeration, the
efficiency of the bubble method is high, and 90-98% of the alcohol is con-
verted to acetic acid.

Although acetic acid can be easily made chemically from alcohol, the
microbial product, vinegar, is a distinctive material, the flavor being due in
part to other substances present in the starting material and produced in
the fermentation. For this reason, the microbial process, especially using the

vinegar generator, has not been supplanted by a chemical process.

24. Ask questions of different kinds on the text.

25. Write an abstract of the text with key words. Learn your

abstract by heart and retell it.

26. Find in the text the following word combinations and



translate them into Ukrainian.

resulting from, flavoring ingredient, quite acid tolerant, are not
influenced by the acidity, high demand during growth, to ensure sufficient
aeration of the medium, placed in shallow vats, with considerable exposure
to the air, develop as a slimy layer, only at the surface, enters at the bottom,
allowed to trickle through the wood shavings, the contact is increased,
solution accumulates, collecting chamber, content reaches, labeled as
"vinegar", submerged fermentation, distinctive material, supplanted by a

chemical process.

27. Find the English equivalents of the following Ukrainian
word combinations.

OCHOBHAa CKnagosa, ouToBa KuCMoTa, BUXigHWM MaTepian,
MapuHyBaTW 3 YKCYCOM, YNCTUI ankoronb, MiICTUTU eTaHos, 3abe3nevyBaTu
eTunom, 36epiratucs He3amMopoXeHWMK, BUCOKa noTpeba, NpoxoanTu
Yyepes, NOBHICTIO OKUCMoBaTUCS, BUPOBHULTBO OTLY, NOTIK NOBITPSA, aepadis
cepenoBula, cybcTpar 36inblyeTbCs, 3anexaTu Big, Ha NOBEPXHi piauHW,
PO34YNH KMCNOTW, gocaratn 4%, GakTepii po3BMBalOTLCHA, NepeTBOplOBaTU

ankoronb Ha, 6ynbbalukoBun meTos.

28. Fill in the gaps.

acidity, vats, surface, shavings, medium, tolerant, bubble, exposure,
flavoring, submerged, vinegar, trickling, influenced, solution, layer,
ensure, stored, labeled, accumulate, provided.

______is the product resulting from the conversion of alcohol to the
key ingredient, acetic acid, by the acetic acid bacteria. Vinegar is used as a
______ingredient in is and other foods, and because of its it is also in
pickling. Meats and vegetables properly pickled vinegar can be
unrefrigerated for years. Thus, when __ with ethyl as electron donor,
they oxidize it via quinones into acetic acid, which __ in the medium.

Acetic acid bacteria are quite acid and are not by the acidity



that they produce. There is a high demand during growth, and the main
problem in the production of vinegar is to _ sufficient aeration of the
. In the open-vat process (Orleans) wine is placed in shallow _ with
considerable __ to the air, and the acetic acid bacteria develop as a slimy
______on the top of the liquid. The bacteria come in contact with both the air
and the substrate only at the = In the second process the contact
between the bacteria, air, and substrate is increased by __ the alcoholic
liquid over beechwood twigs or wood . The acetic acid

accumulates in the collecting chamber and is recycled through the generator
until the acetic acid content reaches at least 4%, the minimum for a product to
be  as "vinegar." Finally, the _ method is basically a

fermentation such as was already described for antibiotic production.

29. Match the synonyms.

medium, liquid, absolutely, go up, transform, surface, flavour,
concentrate, reach, juice, environment, grow, completely, provide,
accumulate, scent, ensure, smell, top, provide, develop, component,

ingredient, aroma, achieve, increase, supply, convert.

30. Supply the definitions for the following notions

vinegar, acetic acid, distilled, vat, Acetobacter, aeration.
31. Prepare the text for the back translation.

32. Discuss the situations using the Conditional Mood of the verbs
as well as the connective and argumentation words.

1. Bacteria — producers of vinegar. 2. Processes of vinegar production.

33. Translate the following abstract into English.

anga NPOMUCIOBOro oAepXKaHHS dhepMEHTHUX npenapartis

BUKOPUCTOBYIOTb K NPUPOAHI WTaMuU MIKPOOPraHi3amiB, TaK i MyTaHTHI LUTAMMW.



MpogyueHTaMmn hepMeHTIB MOXYTb BYTU pi3Hi MikpoopraHiamu: 6aktepii,
rpubun, gpikaxi, aktuHomiuetn. Mikpobu MOXyTb CUHTE3yBaTM OOHOYACHO
LN KOMNEeKC PepMeHTIB UM TiNTbKM OOUH (DEPMEHT.

B knituHax mikpoopraHiamis 3aHangeHo noHag 1500 pisHux pepmeHTis,
NPUYOMY B KOXHIN KMiTWHI, 3rigHO 3 po3paxyHKamMu, MICTUTbCH B CepeaHbOMY
100 TuC. Mornekyn pepMeHTiB, a Ha oguHUYHUI pepmeHT npunagae 0,1-0,5%
BiZ 3arasnibHoI KiflbKOCTi BifnkKy.

TexHonoriyHMn  npouec  BUPOBHMUTBA  MIKPOBHUX  (PepMEeHTHUX
npenapaTtiB  BigbyBaeTbCsA 3@  HACTYMHOK  CXEMOW:  KyNbTUBYBaHHS
nioginisaoBaHoi cTaH4apTHOI KynbTypu B konbax Ha kadankax go log-gpasm —
NepeHeceHHs iHOKyNnaTa B iHOKYNATopu — depmeHTatopu manoro ob'emy
(300-500n) Ta KynbTMBYBaAHHS [0 CTauioHapHOl asn — nepeHeceHHs
IHOKYNATY 40 KyNbTUBYBAHHS OO0 cTauioHapHOl doa3n — nepeHeceHHst NoCiBHOro
MaTepiany 4o ronoBHOro epmeHTaTopa 06'emom 50m°.

depmeHTauia B iHOkynaTtopax Moxe TpuBatu 10-80 roguH. [licns
3aBeplleHHs doepMeHTauil KynbTyparsibHy PpianHy oxonogxywTb Ao +5°C,
LeHTpUdYrytoTh i BunaposytoTb (npu t° < 35 °C) y BaKkyyM-BUNaploBanbHOMY
anapati. Po3uuH QinbTpyoTb, NpONycKakTbh Kpidb MeMOpaHHi inbTpu i Bu-
CywylTb Yy  BaKyym-posnunioBanbHin  cywapui. Cyxun  npenapaTt
CTaHOapTU3YIOTb 3a aKTMBHICTIO | HanpasnsawTb Ha dQacyBaHHA. [Angd
OfepXaHHA BUCOKO OYMLLEHUX (PepMEeHTHUX npenapaTiB OYMCTKY iHOKynsdTa
30INCHIOTb LWNAXOM Aianidy i renbxpomatorpacdii. IMmobinisauis depmeHTiB -
obmexeHHss cBoboam nepecyBaHHS GiNKOBMX MOMEKYN y NPOCTOPI LUMSIXOM iX
iKCyBaHHA Ha HOCIT, 34IMCHIOETLCS LWAAXOM IXHbOT B3aEMOAIT 3 iOHOOOMiHHUM

Hociem (Hanpuknag, JEAE-uentonosa).



LESSON 15
The Conditional Mood

Part |

1. Read and memorize

combinations.

genetic engineering

deliberate
hereditary change
foreign, alien gene
host bacteria
stably maintain
employ

ligated with
guidelines
alteration
facilitate

enhance

root nodules
reintroduce
restrict

replicate stably
subsequent
desired phag

be available

interfere with

in tandem (nart.)

the following words and

reHHa TexHika

BiflbHE

3MiHa cnagKkoBOCTiI
reH — JOHop
BakTepin — xassiH
MNOCTINHO NigTpUMyBaTH
BMKOPUCTOBYBATU
noB'a3aHum 3
BKa3iBKU

3MiHa

nonerwyBaTu
CTUMYSOBaATU

BY35u1, KnyOeHi KopeHs
3HOB BBOAUTHU
obmexyBaTu
cTabinbHo KonitoBaTK
HaCTYMHUN
NoTpiGHUIM dar

6yTn B HasiBHOCTI,
AOCTYNMHUM
BTpy4aTmca y

HanNPUKIHU

word

2. Find the international words in the text and give their Ukrainian

analogues.



3. Form the derivatives of the words below and use them in the

situations of your own.

incorporate, introduce, transfere, transport, manipulate,

insert,
achieve, change, develop, ligate, produce, alter, employ, maintain, allow,

generate, guide, construct, replicate.

4. Make up the complex words.
guide, lines; make, up; radio, active; immunity, precipitation; somatic,

static; well, being; host, range.

5. Remember the following definitions.
Cloning isolation and incorporation of a fragment of DNA into a vector

where it can be replicated.
Conjugation transfer of bacterial genes by direct contact.

Gene a unit of genetic information.
Genome the total complement of genes contained in a cell or virus.

Genotype the nucleotide sequence of the genome.
In situ in the natural environment.

In vivo in nature

In vitro in laboratories
Mutation an inheritable change in the base sequence of the genome of an

organism.

Phage a virus that infects cells of two or more identical linear acid

molecules in tandem; in virology, refers to a virus a lipoprotein membrane

surrounding the virion.
Phenotype the observable characteristics of an organism.

Plasmid an extrachromosomal genetic element that has no extracellular

form.
Recombination the process by which parts or all of the DNA molecules

from two separate sources are exchanged or brought together into a single DNA



molecule.
Replication synthesis of DNA using DNA as a template.
Transduction transfer of host genes from one cell to another by a virus.
Transformation transfer of bacterial genes involving free DNA.
Transcription the synthesis of RNA using a DNA template.
Selection placing organisms under conditions where the growth of
those with a particular genotype will be favored.
Vector (as in cloning vector) a DNA molecule that, on being replicated

in a cell, brings about the replication of other genes inserted into the DNA.

6. Study the text and express your opinion on the information

given. Read and translate the text.
Genetic Engineering

Genetic engineering usually implies deliberate manipulation of genes
of various organisms, procaryotic or eucaryotic, in order to achieve useful
products of metabolism or to cause a permanent hereditary change in the
organism. Although the techniques for engineering the genetic make-up of
higher eucaryotes have not been developed very well, those for lower
eucaryotes (eg, yeast (qv)) and procaryotes have been developed to an
extent by which foreign DNA from any source can be introduced and stably
maintained in bacteria such as Eschenchia coli.

Two techniques usually are employed for manipulating the genes of
microorganisms: in vivo genetic engineering in which the changes in genetic
constitution are brought about in cells by processes analogous to those
occurring in nature; and in vifro recombinant-DNA techniques in which
foreign genes from entirely different sources can be ligated with stably
replicating plasmid (or phage) DNA and introduced within the cells. The in

vitro recombinant-DNA technique may involve production of entirely new



substances (eg, substances of animal origin) in microorganisms and,
therefore, may involve both qualitative and quantitative changes. Because
recombinant-DNA technology allows the incorporation and replication of
DNA from various animal sources in bacteria — and this type of exchange is
considered extremely rare in nature — this technology has generated a
considerable amount of controversy regarding the safety and well-being of
mankind. There are strict guidelines in various countries of the world
regulating the type of experiments, the nature of the host bacterium and
foreign DNA inserts, and the volume of experimental material that can be
handled in laboratories involved in recombinant DNA work.

In vivo genetic engineering may involve simple mutational alteration or
transfer of the genetic material leading to an enhanced yield of the product
or an improvement in the quality of the product. Such techniques have led
to the isolation of mutant Actinomyces or bacterial strains capable of
producing antibiotics (qv), vitamins (qv), or amino acids (qv) in high vyield.
Another widely used technique employs plasmid transfer between different
bacterial species or genera. Thus, entirely new genetic functions can be
transferred from the chromosome of one bacterial genus to different genera
in the form of plasmids.

In addition to plasmid-mediated transfer of chromosomal genes from
one bacterium to another, plasmids themselves may specify functions that
can be used for construction of novel strains. Wide host-range plasmids,
harboring chromosomal genes encoding useful functions, eg, nitrogen
fixation (qv), have been constructed that allow the transfer of nitrogen
fixation genes to root nodules and other bacteria. Considerable  progress
also is being made to introduce nitrogen fixation and other desirable
characteristics, such as resistance against harmful pests or plant viruses, to

the plants themselves.

7. Say whether the following statements are true or false and



give your proofs why.

1. Genetic engineering usually implies deliberate manipulation of
genes of various organisms, procaryotic or eucaryotic, in order to achieve
useful products of metabolism. 2. The techniques for engineering the genetic
make-up of higher eucaryotes have been developed very well. 3.The
techniques for engineering the genetic make-up for lower eucaryotes (eg,
yeast (qv)) and procaryotes have not been developed. 4. Recombinant-DNA
technology allows the incorporation and replication of DNA from various
animal sources in bacteria. 5. This type of exchange is considered extremely
wide in nature. 6. This technology has generated a considerable amount of
controversy regarding the quality of products obtained. 7. There is freedom
in all countries of the world for this type of experiments. 8. The nature of the
host bacterium and foreign DNA inserts is of no significance. 9. Bacterial
strains are capable of producing antibiotics (qv), vitamins (qv), or metals

(qv) in high yield.

8. Ask questions of all kinds on the text.
9. Explain the title, the topic and the main idea of the text.

10. Prepare the text abstract and essay, learn your abstract by
heart.

11. Find in the text the following word combinations and translate
them into Ukrainian.

From any source, changes in genetic constitution, in vitro recombinant
-DNA techniques, foreign genes, can be ligated with, to an extent, obtain
entirely new substances, allows the incorporation and replication of DNA,
has generated a considerable amount of controversy, strict guidelines,
foreign DNA inserts, leading to an enhanced yield, improvement in the
quality, encoding useful functions, transfer of nitrogen fixation genes,

root nodules, desirable characteristics, resistance against harmful pests.



12. Find the English equivalents of the following Ukrainian words.

Pi3Hi opraHiamu, reHeTu4He nepeTBOPEHHSA, MOXe OyTu BBeAEHUN,
NPMBHOCUTU 3MiHM, WO 3yCTpivalTbCa B MNpupoai, 3 abContoTHO Pi3HMX
mpKepen, NocTiMHO AiNATbCs, PEeYOBUHM TBAPUHHOIO MOXOMKEHHS, KiSTbKICHI
Ta AKICHi 3MiHW, Len BMA OBMiHY, BUKNUKATU NPOTUPIYYSA, BBaXATUCS PigKAM
B Mpupoai, CTocoBHO ©Oe3nekm nwacTeBa, NepeHocuTtn reH, bGakrepia —
rocnogap, AHK — goHop, myTtauiHi 3MiHK, po3pobuTtn meTtod, Ans Toro,

LLo6; 3BUYANHO O3HAYae, PO3BUTOK AOCHIAXKEHb, Y rany3i FreHHOT TEXHIKN.

13. Fill in the gaps.

transfer, occurring, replication, alteration, ligated, employed,
improvement, maintained, cause, implies, introduced, hereditary, make-up,
achieve, extent, brought about, qualitative, quantitative.

Genetic engineering usually __ deliberate manipulation of genes of
various organisms in order to _ useful products of metabolismorto
a permanent __ change in the organism. Although the techniques for
engineering the genetic __ of higher eucaryotes have not been developed
very well, those for lower eucaryotes (eg, yeast (qv)) and procaryotes have
been developed to an by which foreign DNA from any source can be
___and stably _ in bacteria. Two techniques usually are __ for
manipulating the genes of microorganisms: in vivo genetic engineering in
which the changes in genetic constitution are _ in cells by processes
analogous to those ___in nature; and in vitro recombinant-DNA techniques
in which foreign genes from entirely different sources can be __ with
stably replicating plasmid. The in vitro recombinant-DNA technique may
involve both _ and __ changes. Recombinant-DNA technology allows
the incorporation and _____ of DNA in bacteria — In vivo genetic engineering
may involve simple mutational __ of transfer of the genetic material
leading to an ___ in the quality of the product. Another widely used
technique employs plasmid _ between different bacterial species or

genera.



14. Match the synonyms.

Engineering, involve, alteration, foreign, regulation, building, matter,
manufacture, produce, isolate, build, break, transform, insert, apply, use,
inborn, imply, lead, generate, convert, introduce, make, change, technique,

include, hereditory, incorporate, ligate, guide.

15. Give the antonyms of the following words and use them in
situations.

Foreign, introduce, stable, place, leave, able, break, identical, ruin.

16. Learn the derivatives and use them in situations.

Gene — genetic — genetically — genetics — genome — genera -
generate — generation, insert — inserted — inserting — insertion, form —
formal — formation — formed - forming — deform — deformation — inform

— information — transform — transformation — uniform.

17. Match the notions and their definitions.

1) in vivo, gene, mutational, in vitro, phagocyte, microorganism, treat,
drug, advance, science, reintroduce, interferon, replicate, transfer, modify,
qualitative, transgenic, improve, treatment.

2) one of the factors controlling heredity; infects cells of two or more
identical linear acid molecules in tandem; causing inheritable change in the
genome of an organism; knowledge arranged in an orderly manner;
substance used for medical purposes either alone or in a mixture; tiny little
creature that can be seen only with the help of a microscope; give medical or
sugrical care to; forward movement, progress; in nature; changes in quality;
make a copy; recombinant-DNA technology; introduce again; biologically
functional protein; make or become better; change position (from...to); make
changes in, make different; way of dealing with something; genetically

engineered plants.



18. Analyze the tense and voice of the verbs in the text. Use them

in the sentences.

19. Finish the conditional sentences.

1. It would be much better if . 2. There would have been
3. There mightbe . 4. There could have been . 5. Whatever might
happen . 6. Whateverthereasons . 7. Wheneverwe used it .
8. Wherever applied . 9. Whoever could use . 10.1 would rather

. 11. | would sooner . 12. You had better )

20. Use the Suppositional Mood of the verbs below to express
command, order, or advice about your studies.

Model 1. The Common Aspect.

Present. | suggest/ order / insist / require / suppose / demand that we
should gather after classes. Should you meet him tomorrow, tell him to
come.

Past. It is impossible that you should have done it.

Model 2. The Continious Aspect:

Present.|, he, they should be speaking.

Past. She should have been speaking

penetrate deeper into the problem, discover, find out, know, learn,

study, investigate, reveal, transform, obtain.

21. Fill in the gaps with prepositions and conjunctions.

_____ thetechniques ___ engineering the genetic make-up of higher
eucaryotes (eg, yeast (qv)) and procaryotes have been developed  an
extent _ which foreign DNA _ any source can be introduced
stably maintained __ bacteria __ Eschenchia coli. The ___ vitro
recombinant-DNA technique may involve production __  entirely new
substances ___ microorganisms and, ____, may involve both qualitative

quantitative changes. recombinant-DNA technology allows the



incorporation and replication _~ DNA __ various animal sources
bacteria — and this type of exchange is considered extremely rare
nature — this technology has generated a considerable amount of
controversy _ the safety and well-being of mankind. /n vivo genetic
engineering may involve simple mutational alteration of transfer _ the
genetic material. _ techniques have led _ the isolation of mutant

Actinomyces or bacterial strains capable of producing antibiotics (qv),

vitamins (qv), or amino acids (qv) ___ high vyield. Another widely used
technique employs plasmid transfer _ different bacterial species or
genera. ____, entirely new genetic functions can be transferred _ the
chromosome of one bacterial genus __ different genera ___ the form of
plasmids.

22. Prepare the text for the syncroneous translation.

23. Use the Conditional Mood as well as the argumentation and
connective words of to speak in dialogues about the opportunities of
genetics.

1. For and against genetic engineering. 2. The opportunities of in vitro

and in vivo genetic engineering. 3. Viral genetics.

24. Translate the following abstract into English.

[eHeTUYHa iHXeHepis —  Hanpsm MonekyndpHoil Oionorii n
MOJTEKYITAPHOI FEeHEeTUKU, 3aBOaHHA HAKOro nonsrae B CNPsSMOBaHOMY
NepeHeceHHi NIAMHOK KOHKPETHMX reHiB abo KoMMnekciB iX 3 04HOro
OpraHiamy B iHWWN, 3akpinfieHHi UWUX TreHiB Yy HOBOMY reHermnyHomy
OTOYEHHI N 3abe3nevYeHHi BUpaXXeHHd iX Yy faHiN reHEeTUYHIN CUCTEMI.

MeTa reHeTUYHOI iHXeHepil Moxe OyTW [AocArHyta Kinbkoma
cnocobamu: 3NUTTAM COMATUYHMX (He cTaTeBuUX) KNiTMH abo
npoTonfiacTiB pPi3HMX KNITUH OOHOro BWAY | HaBiTb pPIi3HUX BUAIB

opraHismis NnepeHeceHHs M (TpaHcnnaHTauie) 3 KNiTUM B KIITUHY



KNITUHHUX S0ep, XPOMOCOM YU IXHiX (pparMeHTiB; BBEOEHHAM YKITITUHN
OKPEMMX  KOHKPeTHMX reHiB. OcTaHHin cnocib  34incHIETLCA
cneuianbHOK ranys33i reHeTUYHOI iHXeHepil — TeHHOK iHXeHepieo.
OCHOBHMMK eTanamMm WOro € OfepXaHHS KOHKPETHUX TeHiB, Lo
BU3Ha4aloTb Ty ab0 iHWY O3HAaKY KITITUHU YN OpraHiamy.

Lle 3aBgaHHA po3B'A3yeTbCcAd abo XiMiYHUM CUHTE30M reHa
LLUSTAXOM npuegHaHHS O4HOro no OLHOro HYKneoTuais
nesokcnpunboHykneiHosoi kucnotn (OHK) B neBHin nocnigoBHocTi, abo
dhepmMmeHTaTMBHUM cuHTEe30oM [HK Ha maTpuusax iHdpopmauinHoi puboHyK-
neiHosoi kucnotn (PHK) 3a ponomoroio depmMmeHTa 3BOPOTHLOI
TpaHckpunTasu, abo dparmeHTyBaHHAM ToTanbHOi [LOHK KnitnHm i
HacTynHUM BUOBOPOM dparmMeHTiB; ofepXaHHAM abo CTBOPEHHSM
BeKTOpHUX Monekyn — monekyn OHK, sgatHux npuegHyBatu Ao cebe
dparmeHTn monekyn [OHK Oyab-akoro nOXOOXKEeHHS, NPOHMKaATU B
KNITUHN N PO3MHOXYBaTUCb Yy HUX YA B aBTOHOMHOMY, 4Yu B
iHTerpoBaHoMy CTaHi. Taki BEKTOpPHi MOMneKkynMm CTBOpPeHO Ha 6asi
noMipHuMx Gaktepiodparie i nnasmigis. MoXnuei 1 iHWI TUAN BEKTOPHUX
MOJIIeKyri; YTBOPEHHS chneuuiYHMX KOMMMEKCIB reHiB 3 BEKTOPHUMMU
Morekyrnamm — CTBOPEHHSI pPeKOMOBIHAHTHMX MOJSeKyn; BBEAEHHS
Of4EepXaHUX CTPYKTYP Y KIITUHU; 3'ACyBaHHA MOXIMUBOCTI BUPaXeHHS

NPUBHECEHOT reHeTUYHOI iHpopMaUil.

Part Il

25. Read and sum up the text

In Vitro Genetic Engineering

(in vitro Recombinant-DNA Technology)

One technique that has made a tremendous contribution to the

DNA technology, also known as molecular cloning or gene cloning. In its most



widely used and simplest form, the technique allows the incorporation of any
segment of a foreign DNA, procaryotic or eucaryotic, into a piece of phage or
bacterial plasmid DNA, and the recombinant-DNA segment then s
reintroduced into the bacterial cell by transfection or transformation. Since
the vector is the phage or bacterial plasmid DNA, it is not restricted within
the cell and the foreign DNA segment replicates stably as part of the
bacterial vector DNA. The simple technique of joining segments of DNA
derived from procaryotes or eucaryotes with the vector DNA and the
subsequent introduction into the bacterium may mark the beginning of a
revolutionary way of manufacturing biologically functional proteins such as
insulin (gqv) and growth hormones (qv), antibodies, interferons, blood-clotting
factors, and a host of other pharmacologically important compounds, by
fermentation (qv).

The procedures used in combining a recombinant-DNA molecule in
vitro, is using a plasmid as vector. The first step is to isolate and purify the
desired phage or plasmid DNA to be used as a vector. Once the vector and
foreign DNA are available, the DNA segments are cut in areas that should
not interfere with the biological activities of the gene(s) to be cloned or of the
replication, maintenance, or selectable characteristics of the vector. The
specifically cut DNA fragments are mixed and joined using the enzyme DNA
ligase. The recombinant molecules thus generated are introduced into the
bacterial host cells.The procedure for cloning foreign DNA in E. coli. Both A
and B genes represent selectable traits, so that introduction of foreign
DNA in B gene leads to the loss of an identifiable function. REP represents
replication and maintenance genes.

Once a segment of foreign DNA has been ligated with the vector
problem is identifying the transformant colony that harbors the recombinant-
DNA molecule. Several methods have been developed to facilitate scoring of

transformants with a foreign DNA insert: insertional inactivation; direct



scoring of transformants for the traits coded by the foreign DNA; indirect
selection of recombinant molecules based on size or density difference of
the insert DNA; radioactive RNA probes; and in situ immunoprecipitation
reactions.

Industrial applications of in vitro genetic engineering include expression
of eucaryotic genes and production of eucaryotic proteins in bacteria; bacterial
production of somatostatin; bacterial production of rat and human insulin;
and bacterial production of interferon, human growth hormone, and vaccines
against viruses such as hepatitis B and foot and mouth disease virus.

For new genotypes to arise from homologous recombination, it is
essential that the two homologous sequences be genetically distinct. This
is obviously the case in a diploid eukaryotic cell, which has two sets of
chromosomes, one from each parent. However, in prokaryotes,
genetically distinct but homologous DNA molecules are brought together
in different ways, but the process of genetic recombination is no less
important. Genetic recombination in prokaryotes occurs because
fragments of homologous DNA from a donor chromosome are transferred
to a recipient cell by one of three processes: conjugation, transduction,

and transformation.

26. Explain the title, the topic and the main idea of the text.
27. Ask questions on the text.

28. Prepare the abstract and essay of the text and learn them by
heart.

29. Find in the text the following word combinations and
translate them into Ukrainian.
allows the incorporation, reintroduced into the bacterial cell, by
transfection, it is not restricted, blood-clotting factors, to purify the desired
phage, foreign DNA are available, interfere with, molecules thus generated,

represent selectable traits, leads to the loss of an identifiable function,



represents replication and maintenance genes, harbors the recombinant-
DNA molecule, to facilitate scoring of transformants, insertional inactivation,
indirect selection, based on size or density, in situ immunoprecipitation

reactions, expression of eucaryotic genes, foot and mouth disease virus.

30. Find the English equivalents of the following Ukrainian word
combinations.
3poduTn BENUKUA BHECOK, PO3BUTOK AOcChigXeHb, B nabopaTtopil,
MOJEKYSIIPHE KINOHYBaHHSA, LUMPOKO 3aCTOCOBYETLCHA, HANMNPOCTIWi hopmu,
BBOOUTU Y KNiTUHY, CTabinbHO KoMitoBaTU, NOXOAUTU Big, BUpPOONATM Binku,
FOPMOHW POCTY, BaXXSIMBI CNOSYKN, NEPLUNI KPOK, BiAZiNUTN NOTPIGHMIA doar,
AOHK — noHop, BTparta onisHaBanbHOI yHKLUii, NnoB’a3aHa 3 Bektopom [OHK,

3aCHOBaHWM Ha, NPOMUCIIOBE 3aCTOCYBaHHS, BigobpaeHHs reHa.

31. Fill in the gaps.
incorporation, purify, ligase, interfere, gene, replication, transfection,
available, host, replicates, joining, foreign, derived.
The in vitro recombinant-DNA technology, also known as molecular
cloning or ___ cloning. The technique allows the _ of any segment of
a ___ DNA, procaryotic or eucaryotic, into a piece of phage or bacterial
plasmid. The recombinant-DNA segment then is reintroduced into the
bacterial cell by or transformation. The foreign DNA segment
stably as part of the bacterial vector DNA. The simple technique of
segments of DNA _ from procaryotes or eucaryotes with the vector DNA
and the subsequent introduction into the bacterium may mark the revolution
in biotechnology.The first step is to isolate and ___ the desired phage or
plasmid DNA to be used as a vector. Once the vector and foreign DNA are
____, the DNA segments are cut in areas that should not _ with the
biological activities of the gene(s) to be cloned or of the _ maintenance,

or selectable characteristics of the vector. The specifically cut DNA



fragments are mixed and joined using the enzyme DNA . The
recombinant molecules thus generated are introduced into the bacterial

cells.

32. Find the words in the text to match the following definitions.

the method of isolating a functional eukaryotic gene, enzyme that copies
information from RNA into DNA, the process of copying information from RNA
into DNA, DNA one strand of which is complementary to the mRNA,
transcription agent, viral particle, the information which is given over through
genes, set of genes, make the same action or impression, something from

which similar objects are made, molecular cloning or gene cloning.

33. Prepare the text for the syncroneous translation.

34. Use the Conditional Mood as well as the argumentation and
connective words of to speak in dialogues about the opportunities of
genetics.

1. Molecular cloning. 2. The function of The vector. 3. Industrial

applications of in vivo genetic engineering.

35. Translate the following abstract into English.
CnagkoBa iH(popmauisa BCix opraHiamiB mictutees B [JHK, a came B
[ € H a X — AingHkax, siki KogyrTb NeBHi noninenTuaHi nadutorn. 'eHn Gakrepin
CKINagatTbCs 3 CTPYKTYPHOI (Binok-koaytoyoi) AiNsHKN Ta perynatopHUX GinsiHOK
— npomoTopa Ta TepmiHatopa TpaHckpunuil. CyKkyrnHiCTb BCIX TeHiB,
BNacTMBUX [OaHOMY OpraHiamy, HasmBa€eTbCA reHOTUNOM. CyKYMHICTb O3HaK,
BNacTMBUX AaHOMY OpraHiamy (dopma, po3mipu, XiMiyHUM cknag, GioximivHa
aKTUBHICTb TOWO), HasuBaeTbca deHoTunom. Micuem nokanisauii
reHEeTUYHOro anapaTy NPOKapIioT € HYKNeoid, SIKNA CKNagaeTbCa i3 3aMKHEHOI B
kinbue monekynu AHK, gosxuHa sikoi 1,0-1,4 mm. [eHeTuyHUn anapaTt 6akTepin
Ha3uBalTb OGakTepianbHOK XpomMocoMot. BiH MictTuTb ogHy rpyny

34YenieHnX reHiB, WO CrnagKylTbCs pa3oMm.



Peanisauis (nepegaBaHHs) crnagkoBoi iHpopMauil BiabyBaeTbCs B Kinbka
etanis. [Nepen noainom KniTMH BigOyBaeTbCs perikayis reHis. NoaeiiHa cnipanb
AHK poskpyyyeTbcs Ha OBa NOMIHYKNEOTUOHUX JlaHUKora, i Ha KOXHOMY 3 HUX
KOMIIeMEHTapHO YTBOPHOETECHA HoBa cnipanb. HoBa [OHK cknagaetbca 3
GaTbKIBCLKOrO Ta HOBOCMHTE30BAHOIO NnaHutoriB. IHdopmalid, sika 3akogoBaHa B
IHK, nepenaetbcs Ha pubocomy 3a gonomoroto matpuyHoi PHK (M-PHK), koTpa
nig Yac TpaHCKpUnuil konitoe HykneoTuaHy nocnigosHicte AHK. IHpopmauisa
B [OHK 3anucaHa B nNOCMigOBHOCTI HYKNeOTUAB YOTUPLOX OCHOB: afeHiHY,
ryaHiHy, TUMiHY, UWTO3MHY. TpunneTt, SIKMA CKNnagaeTbCs 3 TPbOX CYCIAHIX
HyKneoTuaiB, 3BeTbCA KOAOH. BiH kogye neBHy amiHOkucroTy. [lopsgok
3’eHaHHA aMiHOKMCIOT B NONINENTUAHI JTAHUOr BUSHAYaETLCA TpUnrneTamm M-
PHK.

Odpyrun etan pekozHuUis — ue NpUegHaHHs aMiHOKUCIOT, WO HEeOoOXiaHi
AN CUHTE3Y noninenTuaHWX naHutorie, 3i cneundiyHumm TpaHcnopTHumn PHK
(T-PHK), aki goctaBnsTb amiHOKUCIIOTN Ha pubocomn. HactynHui etan —
mpaHcnsauis — BigbyBaeTbca B pubocomax. BiH nonsrae B nepeknagi
reHeTU4YHol iHdopmauii 3 MOBM HYKNEOTUAiB Ha MOBY aMiHOKUCIHIOT 3a
poromoroto T-PHK. AmiHoaumn-t-PHK npuegHyeTbCcss CBOIM aHTUKOAOHOM A0
kogoHy M-PHK y pubocomi. [Jo cycigHboro kogoHy m-PHK npukpinntoetbcs
apyra amiHoauun-tT-PHK. [Mepwa T1-PHK npuegHye cBin aMiHOKUCIIOTHUM
3aNUWOK KapOOKCUMBbHUM KiHLEM [0 aMiHOrpynu Opyroi amiHOKUCNOTU 3
YyTBOPEHHAM AUMNEeNnTuay, a cama 3BIfIbHAETbCA |  BIigAiNsaeTbcs  Big
pnbocomu. MNpouec NPOAOBXKYETLCA, AOKM pubocoMa He Nponae ycto AinsiHKY,
lwo kodye AaHun Ginok Ha M-PHK. llicnsa uboro Biod®yBaeTbCcs TepMmiHauis
CUHTe3y Binky, i noninenTua, Wo YTBOPUBCS, BigaingeTbca Big pubocomun. 3a
nepwoto pubocomolo rae apyra, TpeTs i Tak gani. Pubocomm nocnigosBHO

34NTYIOTb IHCpOpMALito Ha OaHIN i Tin e HUTUI M-PHK y nonicowmi.



1. Read and memorize

combinations.

LESSON 16

Grammar Revision

Part |

wastewaters, effluent,
sewage

treatment, processing
convey

screen

grit chamber
sedimentation

apply

suspended

settleable solids

the trickling filter
activated-sludge process
biological floe

cover

dispose of

entail

submerged

liquid

agitation

putrid

recover, reclaim

incinerate

the following words and

CTiYHI BOOM

o6pobka, nikyBaHHS
NepeHoCUTH

CcuUTOo

Kamepa 3 peLuiTKor
OCa)KeHHS
3acTocoByBaTu
nigBiLLEHNI

TBEPANM Ocaj,
Kanaiuum ineTp
NpoLec akTUBHOIO Myny
GionoriyHe cepenosuLLe
noKpuBaTK
poanopsagxaTtucs
BKMOYaTH

3aHypeHnn

pianHa

nepemilyBaHHS

THUNMUN

BiJHOBMOBATH

cnankBaTtu

word

2. Find the international words in the text and give their Ukrainian



analogues.

3. Form the derivatives of the words below and use them in the
situations of your own.

treatment, sedimentation, settleable, collecting, conveying, using,
suspended, concentration, agitation, provided, flowing, accomplished,
obtaining,  returned, incoming, additional, coagulation, remove, apply,
sedimentation, precipitation, adsorption separation, distillation, digestion,

dispose of, lowering, filtration.

4. Loook through the text to explain the necessity of multistage

waste water processing. Read and translate the text.
Wastewater Treatment. Part |

Modern wastewater treatment is generally divided into three phases:
primary, secondary, and tertiary. Each of these steps produces sludge,
which can be disposed of or used for various purposes.

Primary Treatment. Primary treatment, or plain sedimentation,
removes only the settleable solids from wastewaters. A modem system for
primary treatment entails collecting the wastewaters, conveying them to a
central point for treatment, using screens to remove large objects and grit
chambers to remove grit, and using primary sedimentation tanks to remove
the suspended settleable solids.

Secondary Treatment.There are two basic methods used in modern
secondary treatment: the trickling filter and the activated-sludge process. In
a trickling filter the wastewater is applied to the filter through rotary
distributors and it is allowed to trickle down over large stone or plastic beds
that are covered with microorganisms. The beds are not submerged, thus
air can reach the organisms at all times.

Acfivated-Sludge Process. In this process, heavy concentrations of



aerobic microorganisms, called biological floe or activated sludge, are
suspended in the liquid by agitation that is provided by air bubbling into the
tank or by mechanical aerators, final sedimentation tanks are needed to
separate the material from the flowing liquid.

Biodegradation has long been used to treat municipal sewage sludge
and some industrial wastes. It offers some promise as a method for treating
very toxic organic compounds in dilute waste streams, which are hard to
treat by any other means. The biodegradation is accomplished by
microorganisms that feed on the toxic compounds, obtaining energy and
nutrients by breaking the chemicals down into nontoxic or less toxic
components. For example, some microorganisms can break down highly
toxic PCB's (polychlorinated biphenyls) and thus render them less
hazardous.

Most of the biologically active sludge is then returned to the aeration
tank to treat the incoming water. The concentration of active microorganisms
that can be maintained in the aeration tank permits the size of the treatment
plant to be relatively small, about 1 to 5 acres (0.4-2 hectares) per head of

population.

5. Ask questions of all kinds on the text.

6. Explain the title, the topic and the main idea of the text.

7. Prepare the text abstract and essay, learn your abstract by heart.

8. Find in the text the following word combinations and translate
them into Ukrainian.

primary treatment, produces sludge, disposed of, removes only entails,
collecting the wastewaters, conveying to, grit chambers, suspended
settleable solids, the trickling filter is applied to, through rotary distributors, is

allowed to trickle down, reach the organisms, called biological floe, by



agitation, provided by air bubling into, the flowing liquid, offers some
promise, dilute waste streams, by any other means, biodegradation is
accomplished, render them less hazardous, returned to the aeration tank,

to treat the incoming water, can be maintained.

9. Find the English equivalents of the following Ukrainian word
combinations.

nepepobka CTiYHUX BOA, PI3HOrO0 NPU3HAYEHHS, MPOCTE OCAaMXKEHHS,
BTOPMHHA nepepobka, ocamkykya UucTepHa, Npouec akTMBOBAHOro Myrly,
yepe3 pPOTOpPHi AuCTpubyTopW, HaAL KaM’'dHMMMK nnactamu, BKPUTUMU
MiKpoOopraHiamMamMmu, He 3aHypeHi, Y BUCOKMX KOpLUEeHTpauiax, B3BilWEeHi y pigvHi,
MICbKi CTi4HI BOAM, rogyBaTUCA TOKCUYHMMU CrONyKaMmun, OTpuMyBaTu €Heprito
Ta MOXMBHI PEYOBUHU, PO3LLENMIOYN XiIMIYHI PEeYOBUHU Ha, [O3BOSSE

HeBenukn ob6’emMn nepepodkun, Ha AyLLy HACENEeHHS.

10. Fill in the gaps.

trickling, conveying, separate, treatment, effluent, covered, remove,
acfivated-sludge, wastewater, submerged.

1. Modern ___ treatment is generally divided into three phases: primary,
secondary, and tertiary. 2. A modem system for primary ___entails collecting
the wastewaters. 3. Wastewaters are _ to a central point for treatment. 4.
Screens are used to __ large objects and grit chambers to remove grit. 5.
Primary sedimentation tanks are used to remove the suspended settleable
solids. 6. Ina _____ filter the wastewater is applied to the filter through rotary
distributors. 7. Wastewater is allowed to trickle down over large stone or
plastic beds that are __ with microorganisms. 8. The beds are not |
thus air can reach the organisms at all times. 9. In __ process, heavy
concentrations of aerobic microorganisms are suspended in the liquid by
agitation provided by aerators.10. Final sedimentation tanks are needed to

the material from the flowing liquid. 11.Tertiary treatment is primarily



intended to further clean, or polish, secondary treatment plant by

removing additional suspended material.

11. Make up word combinations.

1) remove, collect, convey, use, suspend, apply, trickle down, cover,
call, provide, need, flow, separate, accomplish, feed on, obtain, break,
return, treat, maintain, depend on, settle down.

2) wastewater, screens, large objects, grit, sedimentation tanks,
settleable solids, filter, large stone bed, air, method, biological floe, activated
sludge, liquid, mechanical aerators, material, municipal sewage sludge,
some industrial wastes, very toxic organic compounds, biodegradation,
nutrients, chemicals, incoming water, active microorganisms, size of the

treatment plant.

12. Discuss the derivatives. Does the word denote / signify
an object, action, process, property, person, phenomenon or other?
act — active — activate — activity — activation, waste — wasteless —
wasteful — wastewater, collect — collection — collector — collective, degrade —

degradable — degradation, move — remove — removal — removed — removing.

13. Define the notions.
wastewater, treatmen, trickling filter, activated sludge, municipal
sewage, PCB' sedimentation, remove, settleable solids, aeration tank,

biodegradation.

14. Analyze the tense and voice of the verbs in the text. Use them in

the sentences.

15. Complete the conditional sentences.
1. Unless you had studied history, you . 2. We wouldn't have
gone on this trip unless it . 3. If only we . 4. 1 wish | . O.

He sounds as if he . 6. Itlooks as if it . 7. | aked them so that they



. 8. Suppose | . 9.In case we . 10. Provided you .

16. Transform the infinitives into the sentences of supposition.

Model. Mind to publish the results. — Mind that you should publish the
results.

1. A modem system for primary treatment entails collecting the
wastewaters, conveying them to a central point for treatment, using screens
to remove large objects and grit chambers to remove grit, and using primary
sedimentation tanks to remove the suspended settleable solids. 2. Trickling
filter is designed for the wastewater to trickle down over large stone or
plastic beds that are covered with microorganisms. 3. The beds are not
submerged, thus air can reach the organisms at all times. 4. Final
sedimentation tanks are needed to separate the material from the flowing
liquid. 5. Biodegradation has long been used to treat municipal sewage
sludge and some industrial wastes. 6. Most of the biologically active sludge
is then returned to the aeration tank to treat the incoming water. 7. The
concentration of active microorganisms that can be maintained in the
aeration tank permits the size of the treatment plant to be relatively small,

about 1 to 5 acres (0.4-2 hectares) per head of population.

17. Transform one of the sentences into the infinitive or participle.

1. In a trickling filter the wastewater is applied to the filter through
rotary distributors and it is allowed to trickle down over large stone or plastic
beds that are covered with microorganisms. 2. The beds are not
submerged, thus air can reach the organisms at all times. 3. Each of these
steps produces sludge, which can be disposed of or used for various
purposes. 4. Heavy concentrations of aerobic microorganisms, called
biological floe or activated sludge, are suspended in the liquid by agitation
that is provided by air bubling into the tank or by mechanical aerators.

5. The biodegradation is accomplished by microorganisms that feed on the



toxic compounds, obtaining energy and nutrients by breaking the
chemicals down into nontoxic or less toxic components. 6. Some microor-
ganisms can break down highly toxic PCB's (polychlorinated biphenyls) and

thus render them less hazardous.

18. Transform the infinitives in the text into the gerunds or back.

19. Prepare the text for the synchroneous translation.

20. Use the Conditional Mood as well as the connective and
argumentation words to discuss the following topics.
1. Primary Treatment. 2. Secondary Treatment. 3. Activated sludge

process.

21. Translate the following text into English

Xap4oBi nignpuemMcTBa, po3TawoBaHi B MiCTax Ta iHWUX BENUKUX
HacerneHux MyHKTax, 9K MpaBwurio, 3MMBalTb CBOI CTOKM B KOMYHalrlbHY
kaHanizauito. CTiyHi BOAM Xap4yoBUX NiAMPUEMCTB OYMLLIA0TL MOMNepeaHbLo Ha
3aBOACBKNX JIOKaNbHUX OYUCHUX cCropygax, a noTiM nogarwTb Ha MiCbKi.
3acToCcoBYOTb CNOPYAN MEXaHIYHOT, (Pi3nKo-XiMi4HOT Ta BiONOriYHOT OYNCTKN.

[lig 4ac MexaHiYHOI OYMCTKM i3 CTIYHUX BOA BUNy4alOTb HEPO3YUHHI
3abpyaHeHHs. Disnko-xiMiyHUIM cnocib A03BONSE BUNYYUTH i3 CTIYHUX BOA
APiBHI 3aBUCNI YaCTUHKK, SKi HE 3aTPUMYKOTbCA CNopygaMu MeXaHidHol
ounctkn. CTiyHi Bognm obpobnsatoTeb KoarynsHTamu (HandacTile BamnHoM i3
conisiMM 3ari3a 4u anioMmiHilo), nig Qi€ AKX 3aBUCHi YaCTUHKN YTBOPKOOTb
nnacTiByi i BUNagatoTb B ocaj.

B  OionoridHin  ouucTui  CcTiyHMX Bog GepyTb  y4vacTb
MiKpoopraHiamu — reTepoTpodu, 4HKi po3knagarwTb OpraHiyHi
pevyoBuHKN (6inkun, ByrneBoau, XX1Upu Ta iH.), a TakoX MiKpoopraHiamu —
XeMoaBTOTPO(dU, WO BUKIUKAKTL MNEePEeTBOPEHHA MiHepanbHUX Pe4vYOBUH.

Cepen HUX € aHaepobHi MikpoopraHiamMu, SKi AitoTb NepeBaXHO Ha noyaT-



KOBUWX CTagisix, i aepobHi, Lo 3akiH4yt0Tb NpoLecn MiHepanisauii.

bionoriyHa o4ncTka CTIYHUX MO MOXe 3[iIMCHIOBATUCh B MPUPOLHNX
yMOBax — Ha nongax pinbTpadii, 3poLlyBaHHs, B 6ionoriYyHMX cTaBkax, a Takox
B LWTY4HMX cnopygax — OionoriyHmx pinbTpax, aepoTeHkax. 3aBasiku
HeBenukin mubuvHn (0,6 — 1,5 M) Boga B OionoriyHMX CcTaBkax [obpe
aepyeTbCcs LIAXOM OMdoy3il, iHOAI 3aCTOCOBYHOTb LUTYYHY — MEXaHiyHy 4u
MHEBMATUYHY aepadito.

BionorivHi inbTpun aBnsTbL coboto pesepByapu 3 NOABINHUM AHOM:
HUXHE — CYyUifibHe, BEpXHE — Yy BUIMMSA4i KONMOCHUKOBOI pewwiTkn. Ha Hel
KnagyTb 3aBaHTaXyBanbHU MaTepian: WwebiHb, ranbky, Wak, Kepamsur,
nnactmacu. 3sepxy B BioinbTp nogaeTbCsa CTiYHa piguHa, a 3HU3y —
noBiTpS. Ha noBepxHi 3aBaHTaXyBanbHOro martepiany yTBOptoeTbca 6io-
noriyHa nniBka, dka agcopbye opraHiyHi pedoBuHU. MikpoopraHiamu, Lo

HacenawTb NMIBKY, 34INCHIOKTL IX MiHeparnisauito.

Part Il
22. Read and sum up the text.
Wastewater Treatment. Part Il

Tertiary Treatment. Tertiary treatment is designed for use in areas
where the degree of treatment must be more than 85% to 95% or where
the wastewater, after treatment, is reused. It is primarily intended to further
clean, or polish secondary treatment plant effluents by removing additional
suspended material and lowering the BOD, generally by filtration.To
eliminate such constituents of wastewaterthe as dissolved solids,
including the nutrients, synthetic organic chemicals, and heavy metals,
other methods of treatment have been devised. These processes include
coagulation and sedimentation, precipitation, adsorption on activated

carbon or other adsorbants, foam separation, electrodialysis, reverse



osmosis, ion exchange, and distillation.

Handling Sludge. Sludge is highly capable of becoming putrid and
can itself be a major pollutant if it is not biologically stabilized and
disposed of in a suitable manner. Biological stabilization may be
accomplished by aerobic or anaerobic digestion. In aerobic digestion,
the solids are decomposed over long periods of time in the presence of
aerobic microorganisms. In anaerobic digestion, which is much more
common, the solids are placed in an airless tank containing anaerobic
organisms. Methane, carbon dioxide, and water are produced as a result
of anaerobic digestion. The methane is often recovered for fuel to heat
the tank or to produce power.

Caution must be exercised when these sludges are used as a
fertilizer for edible crops because disease-causing organisms may
survive the processing. The dewatered sludge may be heat-dried if it is

to be reclaimed or it may be incinerated.

23. Ask questions of all kinds on the text.

24. Prepare the abstract and essay of the text, learn them by heart.

25. Find in the text the following word combinations and translate
them into Ukrainian.

is primarily intended, plant effluents, to eliminate dissolved solids,
adsorption on activated carbon, foam separation, reverse osmosis, ion
exchange, highly capable of becoming putrid, in a suitable manner, the
solids are decomposed, much more common, an airless tank,
recovered for fuel, caution must be exercised, used as a fertilizer, edible
crops, disease-causing organisms, may survive the processing, the

dewatered sludge, may be heat-dried, may be incinerated.

26. Find the English equivalents of the following Ukrainian word



combinations.

npusHadyeHnn (2) Onsa, AN BUKOPUCTaAHHA Y  MicLeBOCTI, Hagani
oymwaT, MeToaunm ocagKeHHa (2), CTyniHb O4YUCTKW, BOAda 3HOBY
BMKOPUCTOBYETLCA, BUaanatn (2) gomiwky, 3HuM3MTM  BOD, posynHeHi
TBEPAi PeYOBUHM, CKNAAoOBi CTIYHMX BOA, BaXKi MeTanu, po3pobneHi
MeToaw, iHWi copbeHTn, ronoBHMn 3abpygHioBay, aHaepobHe TpaBneHHS,
noMiwaTtn y, HarpiBsaTu ULMCTEPHY, BUPOBNATU eHeprito, ByTn obepexHum,

Ang BiAHOBMEHHS.

27. Fill in the gaps.

suspended, putrid, digestion, caution, precipitation, nutrients,
reclaimed, disposed of, foam, devised, eliminate, designed, recovered,
survive, solids, lowering, effluents.

Tertiary treatment is _ for use in areas where the degree of treat-
ment must be more than 85% to 95. It is primarily intended to further clean,
or polish, secondary treatment plant __ by removing additional
material and _ the BOD, generally by filtration.To _ such
constituents of wastewaterthe as dissolved _ | including the
synthetic organic chemicals, and heavy metals, other methods of
treatment have been . These processes include coagulation and
sedimentation, | adsorption on activated carbon or other adsorbants,
______ separation, electrodialysis, reverse osmosis, ion exchange, and
distillation. Sludge is highly capable of becoming  and can itself be
a major pollutant if it is not biologically stabilized and __ in a suitable
manner. Biological stabilization may be accomplished by aerobic or
anaerobic . The methane produced is often _ for fuel to heat the
tank or to produce power. _ must be exercised when these sludges
are used as a fertilizer for edible crops because disease-causing organ-
isms may __ the processing. The dewatered sludge may be heat-

dried if it is to be or it may be incinerated.



28. Match the synonyms.

sediment, wastewater, contaminate, design, eliminate, finish, settle,
reclaim, constituents, remove, break, effluent, devise, precipitate, intend,
decompose, pollute, stream, sewage, accomplish, intoxicate, recover,

components.

29. Prepare the text for the syncroneous translation.

30. Discuss the situations using the Conditional Mood of the
verbs as well as the connective and argumentation words.
1. Tertiary Treatment. 2. Handling sludge. 3. Problems of drinking water.

4. Caution measures in treating sludge.

31. Translate the following text into English.

HawncyyacHiwi i HannowwmpeHiwi cnopygu Ansa 6GioforiyHOI OYUCTKM
CTIYHMX BOO — aepoTeHKU. B HMX npouec MiHepanisauii CTiYHUX BOA
NPUCKOPIOE aKTUBHUN Myn. AKTMBHUW Myn — ue KoJfiolgHa Mmaca, LWo
MICTUTb BENUKY KiNbKiCTb MiKpoopraHiamis: 6akTtepii, HannpocTiwi (iHdy3opir,
KONOBOPOTKM, HEMaTOAW), rpuodn.

OuncTka CTi4HUX BOA Mg Oi€eto Myny npoxoauTb B ABi cTagil. CrnovaTky
30INCHIOETBCA (hisnYHa OYUCTKA, OCKINbKM B pe3ynbTaTi copbuii akTMBHUM
MYyfiOM 3aBUCNi B CTiYHIA pPigWHI OpraHiyHi peyvyoBUHU KoarysnwkTb,
yTBOpPHOOYKM NnacTiBuj, i ocigatoTb. licna uboro MayTb npouecu GionorivyHol
OYUCTKWN, BHACMIQOK 4YOro pi3Ko 3HMXKYETbCA 3aranbHa KiNnbKiCTb
MiKpoOpraHi3amiB, rMHYTb NaToOreHHi bakTepil.

B npoueci 04MCTKM CTi4HI BOAW 3BINbHAKTLCA He TiNbkM Big
3abpyaHeHb, a W Big MIKpOOpraHiamiB, sKi 4acTKOBO 3aTpUMYHOTbCS
PINbTPYHOYMM LLAPOM B OYMCHUX cnopyaax, YaCcTKOBO BiAMUPAKOTb — MO Mipi
3MEHLLEHHSA Y BOAI HEOBXigHNX TM XMBUNbHUX pedoBMH. OgHaK CTiYHi BOAw,
LLIO MPOWNLLIIN OYUCTKY, BCE e MICTATb BENTUKY KiJTbKICTb MIKPOOpPraHi3miB.

Cepea HUX MOXYTb BYTH i naToreHHi, ocobnmneo 36yaHMKN LWITYHKOBO-



KULLIKOBUX 3aXBOPKOBaHb, TOMY B CTi4HIM BOAI BM3HA4YalOTb KOMI-TUTP, KOIi-
iHOekc |1 3aranbHy KinbkicTb 6akTepin 3a Tectom MA®PAM, dka Moxe
[ocsaraTm coTeHb MinbioHiB B 1 cM°. Komi-TUTp rocrnopapcbKko-thekanbHuxX
BOZ, 3BMYaiiHO cTaHoBWTb 0,000001 cM® i Huxue. ToMmy nepen 3NMBaHHAM Y
BiOKpMTI BOAOMMULLA oOuuMlEeHY Boay obes3apaxylTb, HandacTiwe
xnopyBaHHsAM. O60B'A3koBOMY 0b6e33apakeHHI0 NiansaratTb KaHanisauinHi

BOAW M'SICO- i NTaxokoMbiHaTIB, NikapeHb.



Jlodamoxk 1

THE ENGLISH PREFIXES AND SUFFIXES

Prefixes
absorb BCOTyBaTh intracellular BHYTPILUHBLOKITITKOBUN
adsorb BiJOKpEMNoBaTH involve BKIOYATU
antivirus NPOTUBIPYCHUI monosyclic OLHOLUKIOBUI
attach npuegHyBaTn multicellular ©araToKniTMHHUA
compound cronyka overestimate nepeoLuiHUTH
contain MICTUTK polyvitamin GaraToBiTaMiHHMI
derivative NoxiaHUN postfactum nicnsa dakty
destroy (po3) pynHyBaTH prepare nigrotyesartu
dissolve PO3YMHATU provitamin noxigHum
engage 3B'A3yBaTU restore BigHOBMNOBATU
exclude BUKITHOUUTN semisynthetic HaNiBCUHTETUYHUI
heterogenous | HeogHopigHWU subsystem nigcucrema
homogenous ogHOpIAHUN transfere nepeHocuUTn
immiscible He3MiLyBaHWN undercook HeaoroTyBaTtu
incomplete HEMNOBHUM underlie nignaratn
intermediate NPOMDKHUN unicellular OOHOKNITUHHWIA




[NpodoexeHHs

Suffixes
Nouns Adjectives

building Oynosa beautiful rapHun
engineer iHXXeHep useless HEKOPUCHUN
linkage 3B'A30K different Pi3HUN
treatment obpobka easy nerkimn
measure Mipa important BaXXNNBUI
reaction peakuis positive NO3UTUBHUN
substance pevoBMHa capable 30aTHUA
diffusion andoysis soluble PO34YNHHUIA
technologist TexHonor chemical XiMiYHMI
softness M'SKICTb liquid piakuin
mechanism MeXaHi3m dangeous Hebe3neyHun
property BNacTUBICTb organic opraHiyHum
leadership KepiBHULTBO cellular KNiTKOBUN

Verbs
awaken OyamTtu liberate BUBINbHATU
differ BiQpI3HATUCA supply nocrayatu
establish BCTaHOBIIOBATU utilize BUKOpUCTaTU




THE ENGLISH VERB TENSE FORMS

Jlodamoxk 2

Future

+ Ving

Active Voice
é § Affirmative Question Negative
7] ] Sentence Sentence
< = (Statement)
§ | / we / you / they + V; do + S+ V4 S + do/ does not +
§ o he / she /it + V; (e)s does+ S + V, + Vg
o
e
L 2 %9 : :
= E |l S+ V, did + S + V4 S + did not + V4
= 0| &
w N d
2 e
= 3 will+ V4 will + S + V4 S + will not +
Z Vi
- |am/he/she/itis,
° S you / we / they are + bei + S + Ving S + bejnot +
o o * Ving + Ving
2 o
a - S + was (ogHuHa) /
S & were (MHOXUHA) + Ving bes + S + Ving S + be, not +
= o + Ving
5
o g S + will be + Ving will + S + be + Vig | S + will be not +
":';' + Ving
LL
§ |/ you/we / they have, | have/has + S+ V; | S+ have/ has not+
3 o he / she /it has + V; + V3
S o
= = S +had + Vs had + S + V3 S + had not + V3
& | &
a o S + will have + V3 S + will have not +
3 will + S + have + + V3
Z +Vs
- S + have / has not
» 3 S + have / has been + have /has + S + been + Ving
3 o + Ving been + Ving
3 o
£ 3
8 R S + had been + Vi had + S + been + S + had not been +
8 g + Ving + Ving
()
5
o S + will have been will + S + have S + will not have




Passive Voice

[NpodoexeHHs

V123 — verbinthe 1st, 2d, 3d form
bes —am, is, are
be, — was, were

b1 O . .
§ @ Affirmative Question Negative
) K Sentence Sentence
< (Statement)
@ S+beq + V3 bes+S + Vs S +beq not + Vs
@ o
c o
e @
L g | B
EL |5 S +bez +V; bez+S +V; S + bez not + V3
5 =
o
£ ()
5 S +will be + V3 will + S + be + V3 S + will not be + V3
s
- | .
] b S + beq + being + V3 bei+ S +being +V; | S+ beq not + being
o e +V;
1:5 o
‘g Q|
Ug & S + be; + being + V3 be; + S + being + V3 S + bey, + not +
| & being + V3
c
@ S + have /has been + | have / has + S + been | S + have / has not
o + V3 + Vs been + V3
b o
c
2
© @ S + had been + V3 had + S + been + V3 S + had not been +
£ o Vs
[}
o
e
‘3 S + will have been + | will + S + have been + | S + will not have
I V3 V3 been + V3
S — subject




MPOO0BXKEHHS

THE VERBALS FORMS

The Infinitive Forms

Voice
Tense
Active Passive

Indefinite to make to be made
Continuous | to be making —

Perfect to have made to have been made
Perfect to have been making —
Continuous

The Infinitive Functions

Function Example
Subject To experiment is necessary.
Object People made bacteria serve them.
Attribute The solution to be heated contains

bacterial cells .

Adverbial Modifier

Antibiotics are used to treat infectious
diseases.

Compound Nominal
Predicate

The idea is to use plant preparations.




[NpodoexeHHs

The Complex Subject With The Infinitive The Complex Object With The Infinitive

The anti-AIDS vaccin is said to have | We know him to be a prominent
been already developed. scientist.

The Participle Forms

Voice
Tense
Active Passive
Present makng being made
Perfect having made having been made
Past — made
The Participle Functions
Function Example
Attribute Yeasts are fungi producing enzymes.
Adverbial Modifier Transforming the sells the viri are destroying the
body .
Part of a compound | The students are discussing the culture media.
nominal predicate




[NpodoexxeHHs

The Absolute Nominative Participle Construction

1. The fermentation completed, the product was extracted.

2. Pharmacologists develop drugs, many of them saving our lives.

The Gerund Forms

Voice
Tense
Active Passive
Indefinite making being made
Perfect having made | having been made
The Gerund Functions
Function Example
Subject Using transgenic plants and animals is not safe.
Object The preparation needs filtering.
Attribute In the process of living our cells are replaced.

Adverbial Modifier

Microbes take part in creating microflora in our
intestines.

Part of a compound
nominal predicate

The task was inhibiting the  harmful
microorganisms.
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HaesyarnbHe sudaHHS

TKAYEHKO HaTanis OmuTtpiBHa
ABPAMEHKO Onbra lNeTpiBHa

AHIMMINCbKA MOBA
[MocibHUK ansa acnipaHTiB Ta CTYAEHTIB BULLNX y4OOBMX 3aknagis

Xap4yoBOI MOMUCIIOBOCTI 3a HanpsaAMoMm “bioTexHonoris”

HaesyarnbHuUlU nocibHUK
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