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chemolithotrophy. He was responsible for the first isolation and
description of nitrogen-fixing bacteria.

15. Speak on the facts you found in the text. What
information was new for you?

16. Write down 5 questions based on this text.

17. Fill up the table about the famous scientist. Add there
scientists not mentioned in the text.

18. Choose the scientist whose impact you appreciate most
and enlarge the information from the text with your own. Tell your
report to the class.

19. Translate the text into English. You can use a
dictionary if necessary.

Jlromu 3MaBHA ManM YSBJIEHHS TPO MiKpOOiOJOTIYHUX
nporiecax, oJTHaK He 3HaJIH PO

NPUYMHM, [0 BUKIMKaOTh iX. lle He 3aBaxkano poOuTH
CIIOCTEPEIKEHHS 1 HaBITh BUKOPHUCTOBYBATH IIi MPOIIECCS B MOOYTI.
Barato ¢inocodpu pobunu ymorisaHi (speculative) BHCHOBKH PO
MPUYHHY THX a00 iHmMX sBuil. [Ipu 11soMy HalOLTBIT OJIU3BKO 10
BIZIKPUTTS MIKPOCBITY mie B 14 ctomitti migiimoB ®pakactopo,
3a3HAYMBINYM, MO iH(EKIIi BUKIWKAIOTh MAaJICHbKI TIIBIA, MO0
NepeaalThbesl MPH KOHTAKTI 1 30epiraloTbcs Ha pedax XBOPOTO.
OpHak y TOH 4ac HEMOXJIMBO OyJI0 BIEBHHUTHUCS B TPaBUIBHOCTI
fioro isen.

20. Take one theme and create a presentation to present to
the other students:

* Food microbiology * Virology
*Environmental microbiology * Viruses

* Eukaryote * Archaea

* Bacteria * Escherichia coli

* Prokaryote
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INEPEIMOBA

€BpOIHTErpalliifHi MPOIECH CIOHYKAIOTh OO0 OHOBIEHHS
3MICTy BHUIIOI OCBITH, BUXI1J 11 HA HOBUH SKICHHM PiBEHb MOTpeOye
CTBOPCHHST HOBHX METOJUYHUX HAIPAIIOBAHb [UIS ITiITOTOBKH
¢axiBLiB PI3HUX Talxy3ed HAPOIHOIO TOCIONAPCTBA, 30KpeMa e
CTOCYeThCSl W (paxiBIiB arpapHoro mpo¢iigro, 30KkpeMa MalOyTHIX
OiorexHomoriB. BonomiHHS aHTTIHCHKOI0 MOBOIO MpodeciitHOro
CIIpSIMyBaHHS € BHMOTOK dYacy 1 moTpeboro ocobuctocTi yist il
ycminmHoi camopeaizaiii y (axosiii cdepi.

MeTtoauuHi pekoMeHAamii Ta HaBYAIBHHMNA Marepian 3
AHIITIMCHKOI MOBH MPHU3HAYEHI IS ayIUTOPHOI poOOTH 3100yBauiB
CTyNMeHs BHIIOi OCBITH «OakamaBp» Il Kypcy neHHoi dopmu
HaBUYaHHSA 3a HampsMOM ,,bioTexHosoris’”. MeToauuHi pekoMeHaamii
po3po0ieHi 3rizHo 3 TumoBoro mporpamoro MiHicTepcTBa OCBITH 1
Hayku Ykpainu, mporpamoro «English for Specific Purposes» na
3acajiax KOMIIETEHTHICHOTO, KOMYHIKaTUBHOTO Ta CHCTEMHOTO
nigxoniB. [IpodeciiHO crpsMOBaHI TEKCTH € BXKJIUBUM JKEPEIIOM
CHeliaJbHOI JIEKCUKH 3 (¢axy, marepiaioM s CTBOPEHHA
npoOJeMHUX CHUTyalild, aHOTyBaHHsA W pedepyBaHHsA. ['pamarnyuHi
BIIPAaBH CHPSIMOBaHI1 Ha 3aKpIIJICHHS 3HAHb 1 KOHTPOJb BHUPOOJICHHS
rpaMaTUYHUX YMIiHb 1 HAaBUYOK. YCHI PO3MOBHI TeMH, IO
NOPOTMOHYIOTBCS 10 BHUBYEHHS, CIPUATHMYTh BIOCKOHAJICHHIO
HaBUYOK YCHOI KOMYHIKamii 1 MiJIBUIIEHHS PiBHS MOBHOI KYyJIbTYpHU

CTYJICHTIB.
4

14. Read the text about Antonie van Leeuwenhoek
(Anmonu eann Jlegeneyx) and other pioneers of microbiology,
translate and title it and add the facts you know about these
famous scientists.

Antonie van Leeuwen-hoek was the first to observe
microorganisms using a microscope. In 1676 he observed bacteria
and other microorganisms, using a single-lens microscope of his
own design.

The field of bacteriology was founded in the 19th century
by Ferdinand Cohn, a botanist who describes several bacteria.
Cohn was also the first to formulate the taxonomic classification
of bacteria and discover spores. Louis Pasteur and Robert Koch
were contemporaries of Cohn’s and are often considered to be the
father of Microbiology and medical microbiology.

Pasteur is most famous for his experiments designed to
disprove the theory of spontaneous generation. Pasteur also
designed methods for food preservation (pasteurization) and
vaccines against several diseases such as fowl cholera and rabies.
Koch is best known for his contributions to the germ theory of
disease, proving that specific diseases were caused by specific
pathogenic microorganisms. He developed a series of criteria that
have become known as the Koch's postulates. Koch was one of the
first scientists to focus on the isolation of bacteria in pure culture
resulting in his description of several novel bacteria including
Mycobacterium tuberculosis, the causative agent of tuberculosis.

Martinus  Beijerinck and Sergei Winogradsky are
considered to be the founders of general microbiology.Beijerinck
made two major contributions to microbiology: the discovery of
viruses and the development of enrichment culture techniques.
While his work on the Tobacco Mosaic Virus established the basic
principles of virology, it was his development of enrichment
culturing that had the most immediate impact on microbiology by
allowing for the cultivation of a wide range of microbes.
Winogradsky was the first to develop the concept of
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 contaminant

* the digestive system
* to promote

* treatment

12. Remember Passive Voice. Change the sentences into
Passive wherever it is necessary.

Example: They gave her a clock. She was given a clock.

1) Students are doing a lot of the work. 2) We have already
washed the clothes. 3) He expected us to offer him the job. 4)
They showed her the easiest way to do it. 5) Lightning struck the
old oak. 6) Titian couldn't have painted it as people didn’t wear
that style of dress till after his death. 7) Did the idea interest you?
8) The lawyer gave him the details of his uncle's will. 9) They
used to start these engines by hand.Now they start them by
electricity. 10) Who wrote it?11) The Prime Minister opened the
new school. 12)We will not admit children under sixteen.

13. Translate into English using the Passive Voice.

1) Ha xanp, Ha KoH(]epeHIil Taki TUTaHHA He
nopyuryBanucsi(touchupon). 2) Xrto BaM ckasas, IO Yyroga
(agreement) mignucano? 3) TyT roBopsATh TiIIBKU aHTIIHCHKOIO. 4)
[it mo3BonmM 3aiimMaTucst criopToM. 5) mpuiiMaroTh BinBimyBadiB
moHs. 6) beTTi He MO3BOJISAIOTh MPUXOIUTH CIOaU. 7) Y INiKapHi
3a HUM JIOTJISAanu 1oraHo. §) 3a HUM Bxke nociano? - Tak, Homy
3arenedoHyBaay 1 MOmpocwId TpuiTH y BiciM. 9) Ha nHammii
BynuIl OyayroTh HoBuli KiHoTearp. 10) He xaxu, a To (otherwise)
HaJ ToOOr OymyTh cwmistucs. 11) MeHi me HIYOro mpo Iie He
ropopuid. 12) Mu moigemo 3aBTpa 3a MIcTO, Ko Oyae mom? -
Tak, My TOBHMHHI Ty-TaK Moixatu, Hac Tam OynyTh uekatu. 13) Lsa
OyxiBist Oyna TLABKU IO MOOYA0BAHO, KOJU MH TPHUIXaIH CIOIH.
14) Jlo Bewopa poGota Oyma 3akinueHa. 15) Komm wnm
MOBEPHYIINCS,BOHU PO3MOBLIN 0araro mikaBuX HOBUH.
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HaBuanpHiii MOCIOHWK CKIamaeThcs 3 9 pO3MALTIB, KOXKEH 3
SAKHX MICTHTh (DaxOBi TEKCTH, PI3HOMaHITHI BIpPABU Ta 3aBJaHHS Ha
3HaHHS ()axOBOT JICKCUKH.

Meta HaBYaJIbHOTO MTOCIOHUKA — PO3BUTOK YMiHb Ta HaBHYOK
¢daxoBoi ycHOI Ta THCHMOBOI KOMYHIKAIlil, 3aCBOE€HHS HOBHX
JEKCUYHUX OJIMHUIL 32 MPOeCcCiiHUM CHpSIMYBaHHSM, TTOBTOPECHHS
Ta 3aKpIIJICHHA TPaMaTUYHUX KOHCTPYKLIN y MO€NHAHHI 3 (aXxoBOIO
nekcukoro. [[iOpaHi TekcTH, BOpaBH Ta TECTH JIONMOMOXYTh
CTyJIGHTaM PO3IIUPUTH CBIA AKTUBHUMA 1 MACHUBHUN CIIOBHUKOBHI
3amac 3 aHrJIicbKoi MOBH B mpodeciiiHiil cdepi, yIOCKOHATUTH
HaBUYKM YHUTAHHS, TEpeKiagy Ta CIUIKYBaHHs, M0 3arajoM
CTIPUSITHME JOCSTHEHHIO IIOCTABJICHOT METH.

Ha omnpamroBanHs KOXHOTO PO3JAUTY BIABOAMTHCA 1O 2

TOJMHY aAYAUTOPHOI Ta 4 TOAMHI CAaMOCTIIHOI poOOTH.



Unit 1
Our nutrition

Do you like to eat in restaurants? How often do you eat out?
Is price a consideration when you go out? Have you ever eaten in a
restaurant alone? Did you enjoy it?

1. Read the text about different types of restaurants and
translate it.
You are what you eat

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

Nutrition is the process by which plants and animals take in
and use food. Food is needed to keep the body running smoothly. It
provides energy for work and play, for breathing, and for the heart's
beating. The building material for muscles, bones, and blood comes
from food. You cannot have a healthy body without healthy eating
and drinking. Not enough of some foods, or too much of others, can
lead to illness. Experts on nutrition are called nutritionists. The food
and drink you take in are called your diet. (This word is sometimes
used in another way, to mean eating less food than normal in order to
lose weight, as in "going on a diet".) A person's diet is so important
because growth and health depend on it. Dieticians are people with
knowledge of special diets (dietetics), such as those used for sick

6

5. Read the text attentively again and say which statements
are true to the fact or false.

a) Microbiology is the study of microorganisms.

b) Microbiology typically includes the study of the
immune system.

c) A virologist is a specialist in microbiology.

d) Microbiology is researched passively.

e) Bacteria can be used for the industrial production of all
acids.

f) The ability of each microorganism to degrade toxic
waste depends on the nature of each contaminant.

g) Probiotics are the substances consumed to promote the
growth of probiotic microorganisms.

6. Write a summary of the text in your own words. Add key
words in it if necessary.
7. Retell this text using your plan.

8. Find the appropriate definitions to the following words:

9. Find the worlds from the previous exercise in the
following table.

10. Spend one minute writing down all of the different
words you associate with the world ‘microbiology’. Share your
words with your partner/group and talk about them.

11. Look at the words below. Try to recall exactly how
these were used in the text:

* pathogenic microbes

* beneficial processes

* amino acids

* polyamides

* high-value medical application

* domestic
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8) VY eykapioTiB € HYKJICOTHIHUN CKJIAJ OKPEMHUX
nociigoBHoctel JTHK.

9) llltam - ’KoYMCTasT KyJbTypa MEPUIOTO BUAY, Y SIKOTO
oJtHaKoB1 MopdostorivHi 1 (i31010TIYHI OCOOINBOCTI.

10) XimiuHe pyiiHYBaHHSI MarepiaiiB M aiero (GakTopiB
HaBKOJIMIIIHBOTO CEPEOBHUIIA € OMOpa3IaraeMoCThIO.

3. Fill in the gaps in these sentences.

1) Microbiology is the study of , Wwhich are
microscopic and unicellular organisms.

2) Viruses, though not classed as , are also studied.

3) Many microbes are responsible for such as
industrial fermentation, antibiotic production and others.

4) are beneficial for microbial biodegradation of
domestic, agricultural and industrial wastes.

5) Recent research has suggested that microorganisms
could be useful in the of cancer.

6) Microorganisms are used for the of
biopolymers with tailored properties suitable for high-value
medical application.

4. Give the full answers to these questions:

1) What is microbiology?

2) Is microbiology connected with immunology? How?

3) Which branches of microbiology do you know?

4) Where are microbes used?

5) What do you know about Corynebacterium glutamicum?

6) What is produced by microorganisms?

7) What is probiotic? What is prebiotic? What is the
difference between them?

8) How can we biodegrade different wastes?

9) Could microorganisms be useful in the treatment of
cancer?
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people in hospital. We should never forget that across the world 40
million people die each year from starvation and the diseases it
brings. Fifteen million of them are babies and young children. For the
millions more who suffer from malnutrition (not enough of the right
foods), healthy eating is out of the question. It is hard enough just to
stay alive.

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

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

foods made to taste like meat.

Vocabulary

amino acids — aminoxuciomu
available — oocmynnuii

bone — kicmka

carbohydrates - eyzanesoou
cereals — 3epHo8i

dairy products — monouni
npoOyKmu

diet — diema, payion

diseases — 3axgopiosanns

dried fruit — cyxogppyxmu

fats — orcupu

fiber — 6onoxHo

Sfluids — piounu

maintenance —  NIOMPUMKA
Op2aHismy

malnutrition — HedoiOaHHs.
minerals — minepanu

nutrients — NOMCUBHI pe4OGUHU
keep the body running -
mpumamu mino 6 gpopmi

nutrition - xap4y8aHHs

oat - ogec

proteins - 6inKu

pulses - 600081

responsible - 6ionosioanvruil
seeds - HaciHHA

shortage - necmaua

soil - epynm

source - 0dcepeno

soy products — coesi npooykmu
starvation - 20100Y8aHH5
substance - peuosuna
complement (v) - donosrnumu

smoothly - niasno
sustain (v) - niompumyeamu
vitamins - 6imamiHu

2. Give Ukraine equivalents for the following words:

to sustain life, restriction, supply, nutrients, proteins, fats,
carbohydrates, vitamins, minerals, consist of, cereals, nutrition,
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light microscope — CBITJIOBUN MIKPOCKOIT
microbial — MikpoOHUI

microorganism — MiKpOOpraHi3zm
pathogenic — naToreHHU

petri dish — wamku Ilerpi

prebiotics — npeGioTUKH

probiotics — TpoOiIOTHKH

prokaryotes — mpokapioTu

protists — MPOTHCTH

running test — BAKOHAHHS TECTY

stain — TuIsIMa

tissue engineering — TKAaHWHHA 1HXEHEP1s
toxic waste — TOKCHYHI BiIX0au

virus — Bipyc

2. Translate these sentences

1)Mikpooprani3aMu CKJIagHO TO0AUYUTH HEO30pPOEHUM
okom(naked eye).

2) Bipyc Hece B co0i ciaIkoBY iH(pOpMaIIito.

3) Indexuis - cknagHUit 610JIOTTYHHI TIPOLIEC, 110 BUHUKAE
B pPe3yabTaTl MPOHUKHEHHS

MaTOTeHHUX MIKPOOIB y OpraHi3M Ta MOPYIIECHHS CTaJIOCTI
HOro BHYTPILIHBOTO CEpEeOBUIIIA.

4) TIpokapioT BUKOPUCTOBYIOTHCS B MEIUIIMHI.

5) ExcrimyaTaniiini BUnpoOyBaHHS IPUIIaIiB

BUPOOJIAIOTECA Yy BUAMOBIAHOCTI 3 J€pPKaBHUMHU
CTaHIapTaMH.

6) Tokcu4Hi BiAXOaU MOXKHA pO3OUTH Ha JNEKiIbKa TPYI:
MUII'SK MICTATh HEOpraHiuHi TBEpHi BIIXOAM; PTYTh MICTATH
BIIXOIH 1

1H.

7) BioxiMmiuHI TECTH 3aCTOCOBYIOTHCS I CKPUHIHTY -
BUSIBIICHHSI XBOPOOH Ha JI0 KJIIHIYHOT

cramii.
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bacterial species with an annual production of more than two
million tons of amino acids.

A variety of biopolymers,such as polysaccharides,
polyesters, and polyamides, are produced by microorganisms.
Microorganisms are used for the biotechnological production of
biopolymers with tailored properties suitable for high-value
medical application such as tissue engineering and drug delivery.

Microorganisms are  beneficial  for  microbial
biodegradation of domestic, agricultural and industrial wastes. The
ability of each microorganism to degrade toxic waste depends on
the nature of each contaminant.

There are also various claims concerning the contributions
to human and animal health by consuming probiotics (bacteria
potentially beneficial to the digestive system) and/or prebiotics
(substances consumed to promote the growth of probiotic
microorganisms).Recent  research  has  suggested  that
microorganisms could be useful in the treatment of cancer.

Vocabulary
agar plate — arapoBa TuTacTHHA
amino acids — aMiHOKHUCTIOTH
antibiotic — aHTHO10THK
biodegradation — Gionerpanarii
biopolymers — 6iomosimMepu
class (v) — kiacudikyBatu (V)
contaminant — 3a0pyAHIOIOYl PEYOBHHHU
degrade (v) — 3MeHIIyBaTUCs, BUPOJKYBATHCS (V)
depend on (V) — 3anexuTh Bix (V)
drug delivery — mocraBka IiKiB, CIOCi0 3aCTOCYBaHHS JIiKiB
dye — 6apBHHK
enzymes — GepMEHTH
eukaryotes — eykapiotu
growth conditions — yMoBU 3pocTaHHS
include (v) — BkITtouaTH
interact (v) — B3aemogista (V)
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take in, to keep the body running smoothly, muscles, bones, blood,
illness, starvation, substance, to provide, body maintenance,
replace, fiber, minerals, vitamins, fluids, chemical reaction,
inferior, deficient, mixture, complement, counterbalance, excess,
supplement, essential.

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

1)  Aminoxkucromu — OpraHidyHi CHOJYKH, B MOJIEKYJl SKUX
OJTHOYACHO MICTATHCS KapOOKCHIIBbHI 1 aMiHHI TPYTIH.

2) VYV noOoBoMy pamioHi JIOJMHM 1 TBapuH IEpPEBaXKaIOTh
8y21e600U.

3) Xnibui 3epHosi  KynbTypu BHUPOIIYIOTH Ha  BCIX
KOHTHHEHTAX HaIIOl TUIAaHETH.

4) Cost — onmHa 3 HAWOUIBII MICTKHUX OUIKOM POCIMHHHX
HPOIYKTiB XapuyBaHHS.
5) Tonodysammss — cCTaH OpraHi3My, SKHH BHKJIMKaHUN

HEJOCTaTHIM  HAAXO/PKCHHSIM  PEYOBHUH, HEOOXIMHUX IS
MiITPUMKH TOMEOCTa3Yy.

6) Konuenrpariisi gimaminie B TKaHWHAX 1 7000Ba moTpeda B
HUX HEBEIIMKa, ajie IPH HEIOCTATHHOMY HAJIXO/[KCHHI BITaMiHIB B
OpraHi3M HACTYNalTh XapakTepHi 1 HeOe3MmedHi MaTOoJIOTivHi
3MIHH.

7)  llpu meodoioanui cnoctepiraeTbes ACHIIUT E€HEPreTUYHOT
IIHHOCTI TKi (KUIBKOCTI KaJOpii), TaKoX JIFOJAWHI MOXKE
OpaxkyBaTH O1JIKiB, BITAMIHIB, MIKPOEJIEMEHTIB.

8)  Hiemu pi3HUX KyIbTyp MOXYTh MaTH ICTOTHI BIAMIHHOCTI 1
BKITIOYATH a00 BUKIIIOYATH KOHKPETHI MPOAYKTH Xap4uyBaHHSI.

9)  Monouni npodykmu - TPOAYKTH XapyyBaHHS, SIK1
BHUT'OTOBJICHI 3 MOJIOKA (3a3BUYail KOPOB'STIOT0, KO3SUOTO).

10) Jlesiki noowcusHi peuogunu 3AIACHIOIOTH Oe3miu (QyHKIH B
opranizmi. Hampukiaz, Bosma i MiHepalibHI PEYOBUHHU PETYIIOIOTH
pi3HOMaHITHI QYHKIIIT, ajie He € JpPKepeTaMH €Heprii.
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4. Are the following statements true or false? Correct the
false ones.

Human beings eat all kinds of different food from animal and
plant sources.

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

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

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

Experts on nutrition are called dieticians.

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

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

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

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

Make conclusion about the amount of food, its variety and
quality. Retell the text “You are what you eat”.

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

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

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

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

5) Bacteria and viruses work in the same way.
6) A vaccine is a form of a disease.

8. Make a plan of this text. Add key words in it if
necessary.

Unit 9
Microbiology

Say in your words what microbiology is.
How many areas of microbiology do you know?
What is the main subject of microbiological research?

1)Read this text.
The fantastic world

Microbiology is the study of microorganisms,which are
microscopic and unicellular organisms. This includes eukaryotes
such as fungi and protists, and prokaryotes. Viruses, though not
classed as living organisms, are also studied. Microbiology
typically includes the study of the immune system, or
Immunology. And immune systems obviously interact with
pathogenic microbes.

Microbiology includes virology, mycology, parasitology,
bacteriology and other branches. Microbiological procedures
usually must be aseptic, and use a variety of tools such as light
microscopes with a combination of stains and dyes, agar plates in
petri dishes, biochemical test and running tests against particular
growth conditions.

Microbiology is researched actively. Many microbes are
responsible for Dbeneficial processes such as industrial
fermentation, antibiotic production and others. Bacteria can be
used for the industrial production of amino acids.
Corynebacteriumglutamicum is one of the most important
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10) These diseases either quickly or have so many
different strains in the wild.

5. Answer the questions about this text.

1) What is the immune system? What is the basic function
of the immune system?

2) How can we understand the power of the immune
system?

3) What happens when somebody dies?

4) What are the synonyms of the word “virus™?

5) What happens when the germ invades one’s body?

6) What are benign bacteria?

7) How many ways of the immune system protection can
you name?

8) Are there the diseases which you catch once and then
never again?

9) What is a vaccine? How does it work?

10) Are there any vaccines unable to be cured by vaccines?

11) What happens each time you get flu?

6. Speak on the new facts you found in the text. What
wondered you or what information was new for you? Can you add
any other information about the immune system?

7. Do you agree with the following statements?
Choose one of them, explain and expand your idea and create a
small report.

1) The strep throat bacteria (Streptococcus) releases a toxin
that causes inflammation in your throat.

2) The Immune system doesn’t work against viruses. It
deals only with cells.

3) Bacteria have no nucleus.

4) Erythrocytes are not the part of immune system.
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7. Divide the following words into two columns: countable
and uncountable nouns (you must get 25 uncountable
nouns).

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

laugh, flour, laughter.

8. Quantifiers. Fill in the spaces with much, many, few, a few,
little, a little, lot of, plenty of, a great number of, a great
amount of, a great deal of (you may get several variants).

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

11



Unit 2
Chemistry and its branches

Do you like chemistry? What was your mark on chemistry at
school? What do you know about the history of chemistry? Do you
know the branches of chemistry? What branches of chemistry do
you prefer?

1. Read the text and translate.
Ancient science

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

Ancient Egyptians pioneered the art of synthetic wet

chemistry 4,000 years ago. Wet chemistry is a term used to refer
to chemistry generally done in the liquid phase. By 1000 BC
civilizations were using more complex forms of chemistry such as
using plants for medicine, extracting metal from ores, fermenting
wine and making cosmetics.
The genesis of chemistry can be traced to the widely observed
phenomenon of burning that led to metallurgy — the art and
science of processing ores to get metals. The greed for gold led to
the discovery of the process for its purification.

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

Chemistry indeed came of age when Antoine Lavoisier,
developed the theory of Conservation of mass in 1783; and the
development of the Atomic Theory by John Dalton around
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5) llle B AMTMHCTBI BaM OBUHHI Oy MTOCTAaBUTH BaKIIUHY
npoTH 1€l XBOpoOuW. SIKIIO BM MPOXOAMIM BAaKIMHALIIO, Bac
BUKITIOYAIOTH 3 TPYIU PU3HUKY.

6) Bipyc rpumy mBHIKO MYTYE.

7) Tlonax 30 pokiB TomMy Oynau BIAKPUTI aHTHTLIA, 1
JIOBEJICHO, 1110 BOHU CIIPHUSIOTh MPUCKOPEHHIO IMYHHOI BiJMOBi/Ii
IpU TIOBTOPHOMY KOHTAKTi 3 @aHTUT€HOM.

8) Cene3iHKa TEX € YACTUHOIO IMyHHOI CUCTEMHU.

3. Give the definitions to at least three of the following
terms:

Adenoids, bone marrow, large intestine, lymph nodes,
lymphatic duct, payer’s patches, small intestine, spleen, subclavian
vein, thoracic duct, throat, thymus.

4. Fill in the gaps in these sentences:
1) Inside your body there is an amazing called the

immune system.
2) Obviously your immune system is doing something

amazing to keep all of that from

happening when you are alive.

3) When or __ invades your body and reproduces,
it normally causes problems.

4) The strep throat bacteria releases a that causes

inflammation in your throat.

5) The job of your immune system is to protect your body
from these .

6) If a bacteria or virus does get into the body, the immune

system tries to and it
before it can make itself at home and reproduce.
7) recognize the virus and produce antibodies for

it.
8) A vaccine is a weakened form of a
9) Many diseases cannot be by vaccines.
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cure (V) — BUIIKYBaTH

defend (v) — 3axumaru
defended — 3axuctus

defense — o6oponuTH

detect (v) — BUSIBUTH

digest (v) — maitkect
dismantle (v) — meMoHTax

flu — rpun

germ — 3apoJIoK

harmful — mximBwHii
infection — iH ek
inflammation — 3anasneHHs
influenza — rpun

invade (V) — BTOprHyTHCS
large intestine — TOBcTa
KHIIKA

lymph nodes — nimdaruuni
BY3JIH

lymphatic duct — nimparnuna
POTOKA

make smb sick — 3po6uB ???
XBOPHM

mutate (v) — MyTyBaTH
payer’s patches — marui
TUTaTHUKA

prevent (v) — 3ano0irtu
protection — 3aXucT

release (v) — peani3
reproduce (V) — BIATPOPUTH
shut down (v) — 3akputu
small intestine — TOHKa
KHIIKA

spleen — cenesinka
subclavian vein -
MAKII0YNYHA BEHA

thoracic duct — rpynaHa
MPOTOKA

throat — ropmo

thymus — Tumyc

tonsil — Murmannaa
vaccine[veksi:n] — BakiuHa
virulentstrain — mram

wide — mHMpoKuii

2. Translate the following sentences from Russian into
English using the words from vocabulary.

1) Bueni BBakarTh, 1110 BUHUKHEHHS IIKIIJIMBUX PAaKOBHUX
MYXJIMH - 1€ HAaCJiJOK 0araToOKJIITHHHOI OyI0BH OpTraHi3My.

2) Ilpu mnomagaHHi B oOpraHi3M OakTepii MOYMHAIOTH
AKTUBHO PO3MHOXYBATHCS, a MPOAYKTaAMH IX KUTTEIISUIBHOCTI €

TOKCHHU, HECYUl BEJTMUE3HY HIKOJY.

3) V mnamiedta migHssIacs TEMIEparypa, BCl CHMIITOMHU
TOBOPWJIM TIPO 3aMaJICHHs, BUKJIUKAHOMY 1H(EKITIETO.
4) JlokTOp, y MEHE € PU3MK 3aXBOPITH HA TOJTIOMIEIIT?
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1800.The discovery of the chemical elements has a long history
from the days of alchemy and culminating in the discovery of the
periodic table of the chemical elements by Dmitri Mendeleev and
later discoveries of some synthetic elements.

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

Many more specialized disciplines have emerged in recent
years, e.g. neurochemistry the chemical study of the nervous
system.

Vocabulary
AHANIMUYHA XIMid
noeedinka (peaxyis)

analytical chemistry
behavior (reaction)

biochemistry bioximis

biological organisms OioN02TuHI opeanizmu
burning CHano6anHsl

changes SMIHU

chemical processes XiMiuHi npoyecu
complex forms CKIaOHI hopmu
composition cK1ao

emerge (v) 3'aensromocs (v)
extract (v) sumseamu, 0odoysamu (v)
gain (v) ompumyeamu (v)
give rise to nopoocysamu
group (v) epynysamu (v)
inorganic chemistry Heop2aHiuHa Ximis

matter mamepian
organic chemistry Op2aHIYHA XIMif

13



physical chemistry Qizuuna ximis

precise observation MOYHe CNOCMePedCeHH s
property enacmugicmo
purification ouucmka

sample 3PA30K

substance peuosuna

undergo (v) npotumu (v)

wet chemistry 8071024 XiMis

2. Translate the sentences into English.
1) Ximist BUBUA€ PEUOBUHH, iX BIACTUBOCTI, OYIOBY 1
HePEeTBOPEHHS, 1110 BiIOYBAIOTHCS B Pe3yJIbTaTi XIMIYHUX PEaKIliil.
2) 3a 03HAKOIO TOCHIDKYBAaHUX PEUYOBUH XIMIIO IPUUHSITO TITUTH
Ha HEOpPTraHIYHY
1 OpraHiyny.
3) baraTo XiMiYHHX pe4OBUH NpH TpaHCHOpMaIlii MOXKYTb
MpUAMaTH JOCUTH CKJIaJHI (POPMH.
4) L1i 3pa3ku MO>KHA PO3TIISTHYTH ITiJ] MIKPOCKOIIOM.
5) 3'sBumnacs cepisi cTaTel, IPUCBIYCHUX pe3yabTaTaM 3 POKIB
TOYHHX CIIOCTEPEKEHb KOCMIYHOTO MIKPOXBUJIBOBOTO (DOHY Ha
cynyTHuky WMAP.
6) XiMis SIK HayKa BUHUKJIA JJOCUTH TaBHO.
7) Ciib CHIIBHOT KHCJIOTH 1 CHUIBHOTO OCHOBHU HE T JIsITaE
rigpomisy.
8) Sk 1 Bci opraHiyHl PEYOBUHH ITIHOIOIICTUPOJ P TOPiHHI
Buaisie Big 1000 qo 3000 Mk / kr.

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

The science of matter, liquid phase, complex forms of chemistry,
fermenting wine, the genesis of chemistry, widely observed
phenomenon, the greed for gold, the modern scientific method,
numerous chemical substances, due to the recurrent incidence, a
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or virus does get into the body, the immune system tries to detect
and eliminate it before it can make itself at home and reproduce.
Thirdly, when the virus or bacteria is able to reproduce and start
causing problems, your immune system is in charge of eliminating
it.

There are many diseases that, if you catch them once, you
will never catch again. Measles is a good example, as is chicken
pox. What happens with these diseases is that they make it into
your body and start reproducing. The immune system gears up to
eliminate them. Cells recognize the virus and produce antibodies
for it. This process takes time, but the disease runs it course and is
eventually eliminated.

A vaccine is a weakened form of a disease. It is either a
killed form of the disease, or it is a similar but less virulent strain.
Once inside your body your immune system mounts the same
defense, but because the disease is different or weaker you get few
or no symptoms of the disease. Now, when the real disease
invades your body, your body is able to eliminate it immediately.

Many diseases cannot be cured by vaccines, however. The
common cold and influenza are two good examples. These
diseases either mutate so quickly or have so many different strains
in the wild that it is impossible to inject all of them into your body.
Each time you get the flu, for example, you are getting a different
strain of the same disease. Thus, it’s only our immune system
which helps us to be defended.

Vocabulary

a matter of hours — 3a KiJbKa
TOOUH

adenoids — ageHoinn
amazing — TUBOBMKHUI
antibody — aHTHTILI0
appendix — 101aTOK

be in charge of — Oyru
BIJIITOBIJAJIbHUAM 3a

benign — noOposiKicHUI
beneficial — Burigauii
bloodstream — KpoBOTiK

bone marrow — KiCTKOBHA
MO30K

catch a disease — 3apazurucs
XBOPOOOIO

cold — xonogHo
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1. Read the text and translate it properly.
A magnificent protector

Inside your body there is an amazing protection
mechanism called the immune system. It is designed to defend you
against millions of bacteria, microbes, viruses, toxins and parasites
that would love to invade your body. To understand the power of
the immune system, all that you have to do is to have a look at
one’s death. That sounds gross, but it will show you important
things about your immune system.

When something dies, its immune system (along with
everything else) shuts down. In a matter of hours, the body is
invaded by all sorts of bacteria, microbes, parasites... None of
these things are able to get in when your immune system is
working, but the moment your immune system stops the door is
wide open. Once you die it only takes a few weeks for these
organisms to completely dismantle your body and carry it away,
until all that's left is a skeleton. Obviously your immune system is
doing something amazing to keep all of that dismantling from
happening when you are alive.

When a virus or bacteria (also known generically as a
germ) invades your body and reproduces, it normally causes
problems. Generally the germ's presence produces some side
effect that makes you sick. For example, the strep throat bacteria
(Streptococcus) releases a toxin that causes inflammation in your
throat. The polio virus releases toxins that destroy nerve cells
(often leading to paralysis). Some bacteria are benign or beneficial
(for example, we all have millions of bacteria in our intestines and
they help digest food), but many are harmful ones; they get into
the body or the bloodstream.

The job of your immune system is to protect your body
from these infections. The immune system protects you in three
different ways. First and foremost, it creates a barrier that prevents
bacteria and viruses from entering your body. Then, if a bacteria
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need for medicines, the theory of Conservation of mass, the days
of alchemy, the discovery of the periodic table of the chemical
elements, the kind of study, carbon based matter, physical
concepts, an understanding of chemical composition and structure.

4. Answer the questions to the text:
1) What phenomena are studied by chemistry?
2) Who pioneered chemistry?
3) What is “wet chemistry”?
4) What forms of chemistry did civilizations use by 1000 BC?
Give examples.
5) When was the genesis of chemistry?
6) What did the greed for gold lead to?
7) Who were the earliest inventors of the modern scientific
methods of chemistry? What did they do?
8) How did chemistry emerge in Europe?
9) When did chemistry indeed come of age?
10) Who discovered the periodic table of the chemical elements?
11) How are disciplines within chemistry traditionally grouped?
12) What is studied by inorganic chemistry, organic chemistry?
13) What is studied by biochemistry, physical chemistry?

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

1) Chemistry is the science about immune system.
2) Chemistry is concerned with the changes matter undergoes
during chemical reactions.
3) Ancient Egyptians pioneered the art of dry chemistry 4,000
years ago.
4) Wet chemistry means that chemistry is done in the solid phase.
5) The genesis of chemistry can be traced to the widely observed
phenomenon of cooling.
6) Starving led to the discovery of the process of purification.
7) In the XXI century an epidemic of plague gave rise to a need
for medicines.

15



8) Gregor Mendel developed the theory of Conservation of mass.
9)Dmitri Mendeleev discovered the periodic table of the chemical
elements.

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

11) Analytical chemistry is the analysis of material samples.

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

1) Analytical a) is the study of the structure, properties,

chemistry composition, mechanisms, and reactions
of organic compounds.

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

3) Inorganic c¢) is the study of the physical and

chemistry fundamental basis of chemical systems
and processes.

4) Materials chemistry d) is the analysis of material samples to
gain an understanding of their chemical

5) Neurochemistry composition and structure.
e) is the study of the chemicals, chemical

6) Nuclear chemistry  reactions and chemical interactions that
take place in living organisms.

7) Organic chemistry  f) is the study of how subatomic particles
come together

8) Physical chemistry g) is the preparation, characterization,
and understanding of substances with a
useful function.
h) is the study of neurochemicals;
including transmitters, peptides, proteins,
lipids, sugars, and nucleic acids.
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Another type of instrument one might have is a gas
chromatography (GC) system. This unit separates volatile
compounds. A protein biochemistry laboratory may have a fast-
pressure liquid chromatography (FPLC) system to purify large
amounts of protein to study. It would have a variety of gel
matrices, with differing chemical properties to use with the FPLC
to separate the proteins. There would be glass columns of varying
proportions to hold the matrices. Protein biochemistry laboratories
generally have a cold room, so that proteins can be isolated and
purified at cold temperatures to keep them stable. The techniques
of genetic engineering involve manipulating DNA or RNA in
microorganisms, so sterile conditions are required. Such a lab
would have a sterile hood that can be wiped down with ethanol
and has a germicidal lamp. It blows sterile air across its work
surface. The lab would have agar, which forms a gel that the
microorganisms grow on. There would be a variety of other of
supplies for media, and antibiotics for growing up the genetically-
altered microorganisms. It would have incubators and shakers that
could be warmed up to grow bacteria or yeast. Also necessary is
access to an autoclave, to sterilize the supplies for growth and
RNA manipulation, and to destroy the recombinant material after
the experiments are finished. A medical biochemistry laboratory
would have many of the items of other biochemistry labs,
depending on its specialty. The difference would be in the source
of the material for study.

Unit 8
Immune System. Immunology

Why do we need an immune system?

Nowadays we have many supplements (PA/]) on the
market. Can all they replace our immune system?

In what context have you heard about immune system in
your everyday life?
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6) They had hoped to get the summit but Travers fell ill at base
camp.

7) When we got home last night, we found that somebody had
been breaking into the flat.

8) At eight in the morning we had been driving for six hours.

8. Read this text and translate it.
What Is a Biochemistry Laboratory?

A biochemistry laboratory is an area in which a biochemist
studies the chemical processes within living organisms.
Traditional biochemistry examines the chemistry of reactions
catalyzed by enzymes, but biochemical research has expanded to
cover topics of signal transduction, transport within cells, and
molecular interactions. All biochemistry labs have the basic
components of science research labs, such a pH meter, a balance
for weighing out chemicals, a variety of buffers and other
chemicals, and refrigerators and freezers for storing supplies. They
also have a special freezer kept at -94° F (-70° C) for the long-
term storage of proteins and tissues. Such facilities have
centrifuges and access to an ultracentrifuge. An ice machine is
generally essential for generating ice to keep enzymes and
reagents chilled and stable. Virtually all biochemistry labs have
gel electrophoresis supplies for examining proteins, along with the
equipment for running Western blots.

For biochemistry research, a spectrophotometer is
frequently necessary to measure protein concentrations or enzyme
reactions. Usually, a UV-Vis spectrophotometer suffices, but some
labs require a fluorescence spectrophotometer for more specialized
applications. Other biochemistry labs may have more specialized
equipment, like particular chromatography equipment. This type
of technology separates molecules. For instance, the lab may have
a high-pressure liquid chromatography (HPLC) system to separate
peptides or conduct enzyme assays on small molecules.
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Unit 3
Biology

How does biology refer to biotechnology? Why should
biotechnologists study biology?
1. Read the first abstract of the text and try to answer the
questions given there.
2. Read the whole text about biology and translate.

The Science of Life

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

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

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

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

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

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

In recent years, much excitement in biology has centered
on the sequencing of genomes and their comparison, called
genomics, and the creation of life with custom-written DNA
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4. Write out the sentences expressing the main ideas of each
logical part of the text.

5. Write a summary of the text in your own words making use of
plan and the sentences you 've written out.

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

7. Past Perfect and Past Perfect Progressive.

Choose the correct sentence from each pair.

1) I knew the facts of the case because I had read / had been
reading the report.

2) My eyes ached because I had read / had been reading for three
hours.

3) The children were filthy. They had played / had been playing in
the garden, and they were covered in mud.

4) I was very nervous at the beginning of the match. I had never
played/ had never been playing her before, and I didn't know how
good she was.

5) Donald excelled himself as a cook. He had cooked / had been
cooking a wonderful Spanish dish.

6) Donald was very cross. He had worked/ had been working in
the kitchen all morning, and none had offered to help.

8. Define if the verb tenses in these sentences are correct.

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

2) I had tried to get him on the phone all day.

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

4) When we got back the babysitter had gone home.

5) Tom had done his homework for an hour when his friend came
to see him.
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single molecule — oxgHiel MoeKyIH

solve (v) — Bupimmutu (V)

ultraviolet-visible spectroscopy — Y ®-BuauMoi CIeKTpOCKOTi
voltammetry — BonpTamnepomeTtpii

x-rayfluorescence — dmrooporpadis

2. Translate the sentences with the words from vocabulary after
the text.
1) ®mroopectieHItist - CBITIHHS JEAKHX TUT TJ BIUIMBOM
OCBITJICHHS, IPUITMHEHHS SIKOT'O CBITIHHS HE CIIOCTEPIra€ThCA.
2) YUucTuit pO3YMHHUK HE Ma€ 3amaxy 1 He TOKCHYHUH.
3) JocTaTHhO 3HATH XIMIYHHHA CKJIaJl pEYOBUHHU 1 HOTO MIUTBHICTS,
100 mepe0avnTH 1 BCI 1HII HOTO BIACTHBOCTI.
4) BueHuM HEOOXiTHO BUMIPSITH ONTHYHI JIHIH OJUHOYHHX
MOJICKYII.
5) CrnexTpocKomisi BHUSIBIISE 1 BU3HAYAE PEYOBHHH 3a JJOTIOMOTOIO
BUMIPIOBAaHHS 1X XapaKTEPUCTHYHUX CIEKTPIB.
6) Ilicis BuUBUYEHHS Teopii BUEHI MOYAM AOCTIIKYBATH HOBUUN
Marepiai.
7) Y 1poMy eKcriepuMeHTi He0OX11HO 3HU3UTHU piBeHb abcopbartii

3. Fill in the gaps in this sentences:
1) Physicochemical methods of have wider application.
2) Spectroscopy measures the interaction of the molecules with

3) From the raw data the relative placement of in space

may be determined.

4) Separation processes are used to decrease the complexity

of .

5) The visualization of single molecules, single biological cells,

biological tissues and nonmaterial’s is very important and

attractive approach in

6) Microscopy can be categorized into three different fields:
, , and scanning probe microscopy.
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programming, called synthetic biology. These fields are sure to
continue grabbing the headlines in the near future.

Vocabulary

Botany — OOTaHika

cell theory — ximiTiHHA Teopis
complex suite — CKIaQIHHIA
HaOIp

constant — ITOCTIHHMI, cTaIHNI
dictate (v) — muKTYyBaTH
evolution — eBoIrOLIIA

finite amount - oOMexeHa
KIJBKICTh
fundamental unit — ocHoBHa
OIMHULIS

homeostasis — romeocras
morphology — mopdortoris

offspring — Hamamok
physiology — dizionoris
recognition — BU3HAHHS

rely on (V) — moknacTucs Ha
shift (v) -  3MmiHIOBaTH,
nepeMilyBaTH

survival — BUIbHMIA

X-ray crystallography —
pEeHTreHiBChKa KpucTanorpadis

3. Give Russian equivalents:

cause — IpuYnuHa
complex — KOMIUTEKC
consist of (V) — ckiagaeTnes 3

contribution — BHECOK
establish (v) — BctaHoBIIOBaTH
evolve (v) — po3BuBaTucs
foundation — ocHoBa

gene theory — Teopist reHy

in common — CIiJIBHO

natural selection — mpupomHiit
BiIIOIp

operate (V) — mpamroBaTu
preserve (v) — 30epiratu
refinement — mokpareHHs
separate(V) — po3aiIaATH
subdivision — miapo3ia

vital processes — IKHUTTEBI
nporecu
zoology — 300J10T151

A broad area, apparent differences, biological phenomena,

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

4. Translate these sentences using your vocabulary.
5. Write all your associations with the words:

1) Botany

2) Zoology

3) Morphology
4) Physiology

6. Answer the following questions according the ideas of the
text.
1) What is biology?
2) How is biology traditionally separated?
3) How are the subdivisions of biology interrelated?
4) What components do the foundations of modern biology
include?
5) When did the study of biology originate?
6) Who were the first people having biological knowledge?
7) Where did the first records about biology come from?
8) What practiced in China in 2500 BC?
9) What did Greek civilization bring to biological knowledge?
10) When did the picture in biology become stable?
11) When will we probably understand the biological entity?
12) What is the most developing modern area of biology?

7. Say if these statements true or false according to the text.

Correct if you find any mistakes.
1) Biology is the study of living things and their vital processes.
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analytical chemistry — anamiTiana Ximis

atomic  absorption spectroscopy — aTomMHO-abcopOIiiHOT
CIIEKTPOCKOITI{

atomic emission spectroscopy — aTOMHO-eMICiiiHa CIIEKTPOCKOTTist
biological tissues — 610J0TIYHUX TKAHWUH

calibration curve — kaniopyBansHoi Kpuoi

calorimetry — kajopuMeTpis

chemical structure — ximMiuHa CTPYKTypa

color intensity — iIHTEHCUBHICTh KOJIBOPY

coulometry — KyJoHOMETpis

crystallography — kpucranorpadis

decrease (v) — 3meHIIeHHs (V)

electric current — €IEKTPUYHUNA CTPYM

electric potential — enexTpuYHUI MOTEHIIAT

electroanalytical — enexTpoaHaniTHUHUI

method — metox

electromagnetic radiation — eeKTpOMarHiTHe BHUITPOMiHIOBAaHHS
electrospray — e1eKTpOPO3IIITIOBAY

fast atom bombardment — GomOapryBaHHSI IIBUAKUMH aTOMaMHU
fluorescence — duryopecueHiris

hybridization — riGpunu3aiis

ionization methods — Meroau ioHizarii

infrared spectroscopy — [4-criekTpockoris

instrumental analyse — iHCTpyMeHTaIbHUNA aHaI3

investigate (v) — gocmiauta (V)

mass spectrometry — Mac -CrieKTpoMeTpist

mass-to-charge ratio — Macu 110 3apsiay

MmiCroscopy — MiKpOCKOTTist

resonance spectroscopy — pe30HaHCHOI CHEKTPOCKOMii
photoemission spectroscopy — ¢poToemMicii CIeKTPOCKOTii
property — BIaCHOCTI

potentiometry — MOTEHIIIOMETPist

production processes — BUPOOHMYHX TMPOLECIB

pure solvent — 4MCTOrO PO3YMHHUKA

separation processes — OJIiJT MPOIIECiB
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cell's current is measured over time), and voltammetry (the cell's
current is measured while actively altering the cell's potential).

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

Separation processes are used to decrease the complexity
of material mixtures. Chromatography and electrophoresis are
representative of this field. Microscopy. The visualization of
single molecules, single biological cells, biological tissues and
nanomaterials is very important and attractive approach in
analytical science. Also, hybridization with other traditional
analytical tools is revolutionizing analytical science. Microscopy
can be categorized into three different fields: optical microscopy,
electron microscopy, and scanning probe microscopy. Recently,
this field is rapidly progressing because of the rapid development
of the computer and camera industries. Combinations of the above
techniques produce a "hybrid" or "hyphenated" technique. Several
examples are in popular use today and new hybrid techniques are
under development, for example, gas chromatography-mass
spectrometry, gas chromatography-infrared spectroscopy, liquid
chromatography- mass spectrometry and so on. A general method
for analysis of concentration involves the creation of a calibration
curve. This allows for determination of the amount of a chemical
in a material by comparing the results of unknown sample to those
of a series known standards. If the concentration of element or
compound in a sample is too high for the detection range of the
technique, it can simply be diluted in a pure solvent. If the amount
in the sample is below an instrument's range of measurement, the
method of addition can be used. In this method a known quantity
of the element or compound under study is added, and the
difference between the concentration added, and the concentration
observed is the amount actually in the sample.

Vocabulary

Accompanied — cynpoBOKY€ETbCS
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2) All the subdivisions of biology are interrelated by chemical
structures of organisms.

3) The foundations of modern biology include five components.

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

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

6) We definitely know when the study of biology originated.

7) The earliest records of biology come from China.

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

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

10) Evolution operates fast.

11) Synthetic biology deals with new agricultural products.

Unit 4
Embryology

What does embryology study? How is an embryo developing?
What is a zygote?

1. Read this text and translate it.
What is Embryology?

Embryology is the study of the formation of life, part of the
studies with which developmental biology 1is concerned.
Developmental biology examines how all forms of life begin, and
how they develop into fully formed and functioning organisms.

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

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

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

There are several practical applications of embryology in
the modern world. Embryology has given doctors the tools to
create fertilized eggs for in vitro implantation. Embryology can
also identify risk factors for serious genetic conditions within the
fertilized egg and select the most viable eggs for implantation.

The study of embryology has led directly to the concept of
cloning, either for a whole organism or parts of an organism.
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methods of analysis solve the problems of chemical control and
analysis; they constitute to one of the parts of analytical chemistry.
The essence of the physical and chemical methods of analysis is to
study relations between structure and properties of systems. For
the analysis of substances chemical reactions are widely used.
They are accompanied by changes in the physical properties of the
analyzed system, for example, the color intensity of fluorescence,
etc. So physicochemical methods of analysis is a field of analytical
chemistry that investigates analyses using scientific instruments.
There are several types of instrumental analyses.

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

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

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

Electroanalytical methods measure the electric potential in
volts and/or the electric current in amps in an electrochemical cell
containing the analyte. These methods can be categorized
according to which aspects of the cell are controlled and which are
measured. The three main categories are potentiometry (the
difference in electrode potentials is measured), coulometry (the
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7) Bona Bcrana, BMuacs, oasriacs i muia B 1abopaTopiro.
8) Bin mpuiimios B 12 Buopa BBeuepi.

9) Bin 3arenedoHyBaB MeHi.

10) Bin Bke MOA3BOHUB MEHI.

11) Bonu oTpumany HOBYy KBapTUPY B IIbOMY POIIi.

12) BoHu BiKe 4ynu 11i HOBUHH.

13) Sl mo3HaiioMUBCS 3 HOTO OATHKOM.

14) Bu xonu-ueOyap Oynu 3a KOpAOHOM?

15) Bin 3akiHYMB MIKOJIy B MUHYJIOMY POIII.

16) Bu Bxxe 6auyrmyin HOBY CTaTTIO 3 MiKpoOioorii?

17) Bu Bxe BunpoOyBanu o0iaagHaHHs?

18) Konu st mouyB CTYKIT, 5 T IAIIOB 10 ABEPEH 1 BITYMHUB iX.
19) 5 Bxke MpOBIB JOCHIIKEHHS.

20) Bin 30upaB XyKiB, KO OyB JTUTHHOIO.

Unit 7
Physicochemical methods of analysis

What are the physicochemical methods of analysis?
What kinds of physicochemical methods do you know?
What is the basis of physicochemical methods of analysis?

1. Read this text and translate it.
Physicochemical methods of analysis: What are these?

It seems that this term can be met only in Russian. In the
English language literature, they usually speak and write about
instrumental methods of analysis. The name instrumental is
evidently not ideal; analytical balances or titrimeters used in
classical chemical methods also belong to instruments.
Physicochemical methods of analysis have wider application.
Without them it is hard to control and manage production
processes and research. It should be noted that physicochemical
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accuracy
accurate

application

bear (v)

complexity

concern (V)
developmental biology
doubt (v)

egg

embryo
embryologist
embryology
examine (V)
fertilization

fetal stage

field

formation

growth

implantation

in vitro

legislation
microscope

observe (V)

occur (V)

pregnancy
progenitor

reach (v)

regard

resemblance

sperm

theory of epigenesist
theory of preformation
tool

track (v)

Vocabulary
TOYHICTh
TOYHUI
3aCTOCYBaHHS
HecTH (V)
CKJIQ/IHICTh
crocyBatucs (V)
610J10TisI PO3BUTKY
MaTu CyMHiBH (V)
STALLE
eMOpioH
eMOpioJor
eMOpioJorist
BUBYHTH (V)
3aILTi THCHHS
eTar 1ioja
1ojie, 00JIacThb
dbopmyBaHHS
3pOCTaHHS
IMIUTaHTAIA
B Ipo0ipii
3aKOHO/IaBCTBO
MIiKpOCKOT
crioctepiratu (v)
BimOyBarucs (V)
BariTHICTb
npabaTbKo
nocsiratu (V)
yBara
CXOXICTh
criepma
TEOpis emireHe3y
Teopis npedopmarii
IHCTPYMEHT
BIJICJTIIKOBYBATH (V)
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vivisection BIBICEKIIIS

2. Translate the sentences into English.

3. Read the text attentively again and say which statements
are true to the fact or false.

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

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

3) Embryologists examine fertilization.

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

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

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

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

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

9) Embryology has given doctors the tools to create fertilized eggs
for in vivo implantation.
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9. Remember Present Perfect tense. Insert the following
markers in the correct place.
ever, never, for, since, already, just, yet
1) He's worked there many years, 1986, I believe.
2) I have loved anyone as much as I love you.
3) We've known Paul two years. Have you met him?
4) I've known him we went to school together, but I've met his
parents.
5) We have sold two hundred tickets and there is still a month to
go before the concert.
6) Have you thought of learning to fly?
7) I have received my exam result. It came ten minutes ago.

10. Find the difference between Present Perfect and Past

Simple.
1) Barbara Lively (write) a lot of books. She (write)
her first fifteen years ago.
2) you ever (try) Indian food?
31 never (be) to Japan. When you (go)
there?
41 (live) in London for eight years, and I don't want to
move.
5) He (live) in Oxford for two years, and then in 1995 he

(move) to London.

6) We (meet) Tim and Maureen three years ago. How
long you (know) them?

11. Translate sentences into English.
1) S moitHO 3ycTpiB HOTO.
2) 51 6aumB TBOTO Opara BYOpAa.
3) S e He pO3MOBJISB 3 HUM.
4) 5 Bxe mooOinaB.
5) Bin xxuB B Cubipy B AUTHHCTBI.
6) 51 He 6aymB HOTO 3 TUTHUHCTBA.
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8) What problems does modern society face?
9) Why does society need biofuel and bioelectricity?
10) Why does biophysics harness microorganisms?

6. Correct the order of the ideas according to how they were
mentioned in the text.
1) Biophysics in the source of economical innovations.
2) Modern society faces many environmental problems.
3) Biophysics is the mixture of biology and physics.
4) Proteins’ work is being discovered by biophysics.
5) Biofuel, bioelectricity, cleanup of water are the issues of
biophysics.
6) Many life-saving tools are created by biophysics.

7. Write a summary of the text in your own words. Orally
enlarge this summary and retell the text.

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

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

How do systems of nerve cells communicate? Biophysicists
invented colored protein tags for the chemicals used by cells. Each
cell takes on a different color as it uses the tagged chemicals,
making it possible to trace its many pathways.

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

* How do proteins pack DNA into viruses?

* How do viruses invade cells?

* How do plants harness sunlight to make food?
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Unit 5
Biochemistry

Do you know the subject of biochemistry? What is a biomolecule?
What kind of biomolecules do you know? What is DNA?

1. Read the text about biochemistry and translate it.
Biological chemistry

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

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

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

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

Vocabulary

amino acid — aMiHOKHKCIOTa

biopolymer — Gionomimep

cell membrane — kiiTHHHA MEMOpaHa
transport — TpaHCIOPT

complex (adj) — KOMIUIIEKCHUM, CKITaTHAN
endocrine system — eHIOKpUHHA CHUCTEMA
engage (v) — 3aiimMaTucs
enzyme-catalyzed — ¢pepmeHT-KaTanizarop
reaction — peaxiist

give rise to (V) — MpU3BOAUTH 10

govern (V) — yrpaBJsTH

in terms of — 3 TOUKH 30py
interchangeable — B3aemo3amiHHMIA

lipids — xupu

living matter — >xuBa mMarepis

metabolism — 00MiH pe4oBUH

monomer — MOHOMEp

nucleic acid — HykieiHOBa KHcIOTa

occur (V) — BinOyBaeTbcs

protein — mpoTein
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2. Try to explain the following terms:
Kidney dialysis, radiation therapy, cardiac defibrillator,
pacemaker.

3. Translate the sentences with the words from your

vocabulary.

1) HaliBaxnuBimM  3aBAaHHSAM  OyIb-KOi  JepKaBU €
3aJJ0BOJICHHS TIOTPEO CyCIiJIbCTBA.
2) Jlexuis «Benud i mpocToTta 3akoHiB HptoToOHa» Oyiia mpounTana
19 BepecHst B Bentkiii 1eMOHCTpaIiitHOT ayIuTOpii.
3) Binku peryatooTh picT KIITHHH.
4) be3 30epekeHHs O10JOTIYHOTO PI3HOMAHITTA HEMOXKJIUBHUI
CTaJIMi PO3BUTOK OiochepH.
5) IcHylOTH TpOEKTH, CHpsIMOBaHI HAa OTPUMAaHHs OlomaiuBa 3
nemntososu (cellulose) 1 pi3HOro TUIY OpTaHiYHUX BiIXOJIIB.
6) HikotnH mocumnae B MO30K XMOH1 CUTHAJIU TIPO CUTICTh.
7) llepemoBi iHCTpyMeHTH, CTBOpeHi Oiodizukamu, Oynu
3aCTOCOBaHI JIsl MiABUIIICHHS €()eKTUBHOCTI POOOTH.
8) OcraHHIM YacoM JIIOJICTBO 4YacCTillle CTaJ0 CTHUKATHUCS 3
€KOJIOTIYHUMH  TpoOJIeMaMH, 10 3A00yBalOTh TJIOOATBHUIMA
XapakTep.

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

5. Answer the questions according to the text.

1) What does biology study?

2) What does physics study?

3) How does biophysics connect biology and physics?

4) What does biophysics discover about proteins?

5) Name the functions of proteins in our body.

6) What progress did biophysics make for society’s needs in the
20th century?

7) What instruments or tool did biophysicists create?
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Vocabulary

Advanced - npocynyTuii
arrange (V) - OpraHi3oByBaTu
bioelectricity - GioenexTpuka
biofuel - 6iomanueo

biological diversity - 6Gioi0riyHe pi3HOMAHITTS

challenge — Buxuiuk, npobiema
complexity - cKJIaiHICTh

detailed predictions - moKJIaHI TPOTHO3U
detect (V) - BUSBUTH

DNA blueprint - mpoext JJHK

face (v) - ocoba

fire the signals - cTpinsaTi curnanu

force - cuna

generation - MOKOJIIHHS

image (V) - 300paskeHHs

law - 3akoH

lifesaving drugs - mikamu, 10 PATYE KUTTS
manipulate (V) - MaHImyTIOBaTH

perform (V) - BUKOHYBaTH

preserve (v) - 30epertu

pull (v) - TIrHYTH

purify (V) - ouncTuTH

push (V) - HaTUCHYTH

regulate (v) - perymroBaru

remediate (V) - yCyHEeHHS

repair (V) - peMOHT

respond (V) - BiAMOBICTH

secure (V) - 3a0e3neYnTH

simplicity - mpocToTa

society’s needs - moTpedbaMu CycHiabCTBa
variety - pi3HOMaHITHICTb
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subunit — miapo3 i
transduction — TpaHCIyKITis

2. Fill in the gaps in this sentences:

1) Biochemistry is the study of in living organisms. 2)
Much of biochemistry deals with of cellular components
such as . 3) Over the last years biochemistry has
become so successful at explaining living processes. 4) Today the
main focus of pure biochemistry is in how biological
molecules give rise to the processes that within living cells.
5) Each class of polymeric has a different set of subunit
types. 6) is a polymer whose subunits are selected from a
set of 20 or more amino acids. 7) The biochemistry of
cell and the system has been extensively described.
8) Researchers in biochemistry use specific native to
biochemistry. 9) Today the terms and biochemistry are
nearly interchangeable.

3. Make sentences in English with words stated below:
a) govern, give rise to, engage, occur;
b) protein, amino acid, carbohydrates, lipid, amino acid, endocrine
system.

4. Answer the questions to check your comprehension.
1) What is an object for this study?
2) When did biochemistry become so successful at explaining
living processes?
3) What is the main focus of pure biochemistry?

5. Translate the sentences with the words from vocabulary
after the text.
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Unit 6
Biophysics
Have you studied biophysics? Say in your words what
biophysics is. What do biophysicists study? How essential is
biophysics to progress in biology and biotechnology? What are
the applications of biophysics? Why is biophysics important right
now?

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

The bridge between biology and physics

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

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

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

more about the biology of health and society is deeply concerned
about the health of our planet.

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

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

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