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Iocemmaercsa namMsaTu
BENUKOJIEITHOrO 11e/Iarora,
npodeccrnoHanbHOro NEPEBOAYNKA,
OT3BIBYHBOTO KOJUIETH

Cmanunsr Aoamosnvl Henamosoti

NPEIUCIIOBHE

IMoaroToBka CreHUaIuCTOB B 00JIACTH NHEPEeBOAA IPEANIONaract
NpaKTUKy 00 NepeBofy HaydHoOU auTepatypsl. Hactodiee nocobue
OPEAHAZHAYUCHO U CTY/ICHTOB (DHIOTOTHYECKUX U IEPEBONYECKUX
(haxyasTeTOB U UMEET CBOCH LeNbio GopMHUpOBAHUE 3HAHHN, yMEHMN
{ HABBIKOB, HCOOXOAUMBIX IS BBIIONHEHUS MHCEMEHHOTO NIEPEBOAA
€CTeCTBCHHOHAYYHBIX TEKCTOB.

IMocoGre COCTOMT W3 WIECTH Pa3leNIOB, KaXABIA M3 KOTOPBIX
MOCBALICH OTHEIILHOM 00NacTH ecrecTBeHHONW Hayku (Omomoruu,
IEHETHKE, TCON0ruH, hU3UKe, XUMAY U aCTPOHOMUH) U TIPEAHA3HA-
YeH g oTpabOTKM U 3aKPEIICHUA TPAKTUHECKUX HABBIKOB Iiepe-
BOJA CIICIIHANBHBIX TEKCTOB. JlaHHBIE pasiedsl MMCIOT OAUHAKOBYIO
CTPYKTYPY M BKJNIOYAOT TEKCTHI JUIA IIEPEBOMA, INIOCCApuil Tep-
MUHOB, OTHOCSINUXCS K ONpPEACNCHHOW o0JacTé 3HaHHUH, a Tarke
YIPaKHEHHS HA 3aKPEIUICHUE CIICUHAIbHON JICKCHKH U YCBOCHHE
rpaMMaTUYecKUX 0COOEHHOCTEH eCTECTBEHHOHAY YHbIX TEKCTOB.

ITockonpKy TOHHMAHWE NPEAMETa TEKCTa ABIAETCA BaXKHBIM
IPCABAPHTENEHBIM TAIOM [IEPEBOA, TOCIIE KaXKIOI0 TEKCTA ClIeLy-
IOT YIIPaXXHEHU, HAIIPABIICHHBIE Ha NIPOBEPKY IOHMMAHHS €CTECT-
BEHHOHAYYHBIX TEPMUHOB, TEPMUHOIOTHYECKUX COYETaHMi, abOpe-
Buaryp. O6g3aTeNbHBIM 3TalloM pabOTHI HaJl TEMOH KaXI0ro pasaeia



ABNIACTCS 3aJaHUE II0 MUCBMCHHOMY IEPEBOAY TEKCTa C PYCCKOTO
A3bIKa Ha AaHDTUHUCKUI.

[Tocobue rioaroToBieHo ¢ yyeroMm tpeboBanuit y4eOHBIX IPO-
rpaMM O IMCEMEHHOMY IIE€PEBOJY €CTeCTBEHHOHAy4YHBIX H
001ICCTBEHHO-NOIUTUYECKUX TEKCTOB JUIS CTYACHTOB (bHIOIOornie-
CKMX M NICPEBOMYCCKUX (PaKyIBTETOB, HO MOXET HCIIOIL30BATHCS B
KaueCTBE NOHOIHUTEIBHOIO NOCOOMS MITH MaTepraa sl CaMOCTO-
ATENBbHOM PabOTEl B HEA3HIKOBBIX YUPEKACHUSX BBICHICIO 00pa3o-

BaHMs. +




UNIT 1. BIOLOGY

Text 1
BIOLOGICAL SCIENCES

The life sciences, as the name implies, study living organisms.
They also are known as the biological sciences or biology.
Alongside physics and chemistry, biology is one of the largest and
most important branches of science. At the highest level, biology is
broken down based on the type of organism being studied: zoology,
the study of animals; botany, of plants; and microbiology, of
microorganisms. Each field of biology has contributed to mankind or
the Earth’s well-being in numerous ways. Most prominently: botany,
to agriculture; zoology, to livestock and protection of ecologies; and
microbiology, to the study of disease and ecosystems in general.

Besides classifications based on the category of organism being
studied, biology contains many other specialized sub-disciplines,
which may focus on just one category of organism or address
organisms from different categories. This includes biochemistry,
the interface between biology and chemistry; molecular biology,
which looks at life on the molecular level; cellular biology, which
studies different types of cells and how they work; anatomy, which
examines the structure of living things; physiology, which looks at
organisms at the level of tissue and organs; ecology, which studies
the interactions between organisms themselves; ethology, which
studies the behavior of animals, especially complex animals; and
genetics, overlapping with molecular biology, which studies the code
of life, DNA.

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

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

(from https.//en.wikipedia.org)

Text 2
WHAT IS LIFE?

The question seems simple enough. But biologists, although
they have a vast knowledge of living things, find that the definition
of life isn’t always so obvious — sometimes the dividing line
between living and nonliving things is quite obscure. For example,
a virus is lifeless by itself, because it does not grow, metabolize,
or respond to its environment, but it can reproduce once it enters a
living cell.

Instead of trying to reach a precise definition of life, scientists
focus on the characteristics that seem to distinguish living things.
No single characteristic tells us what life is, but together they form
a composite that generally sets living things apart from nonliving
things. Nearly all living things share the following characteristics:
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e Growth. Growth in living things is more than simply an
increase in size. Living things are able to produce organic
molecules that become part of their structure.

e Metabolism. Living things undergo chemical processes to
produce the materials and energy necessary for life.

e Reproduction. Living things are able to produce more of their
kind sexually or asexually.

e Movement. Almost every living thing moves, either
by moving from place to place or undergoing internal
movements such as circulation or the movement of organs.

e Responsiveness. Living things react to their changing
environments.

e Adaptation. Most living things are able to adjust to changes
in their living conditions. Adaptation helps an organism
survive and reproduce in its particular environment.

The two most widely accepted theories of the origin of life are
the theory of panspermia and the theory of chemical evolution. The
theory of panspermia claims that spores — specialized reproductive
cells — from some other part of the universe landed on the Earth
and began to develop.

The theory of chemical evolution proposes that life developed
through a series of chemical reactions in the atmosphere and oceans
early in the Earth’s history. This theory is more widely accepted
today than the theory of panspermia.

In order to understand the theory of chemical evolution, we need
some knowledge of the elements of life. The most common elements
in living things are carbon, hydrogen, nitrogen, oxygen, phosphorus,
and sulfur. Other elements are present in smaller amounts.

Water, the simplest chemical compound of importance to living
things, makes up 50 to 95 percent of most organisms and is an
essential part of many life processes. Most chemical reactions within
organisms can occur only in a water solution, and water is also a part
of many such chemical reactions. In addition, water moves nutrients
within organisms.




Most of the principal compounds in living things — except
water — contain carbon. Almost all living material consists of about
50 kinds of carbon molecules, plus the macromolecules — large,
complex molecules — formed from them. The four main types of
macromolecules are carbohydrates, lipids, proteins, and nucleic acids.

Carbohydrates consist of carbon, hydrogen, and oxygen
and serve as the principal energy source for most living things.
Carbohydrates also provide the basic material from which many
other kinds of molecules are made. t

Lipids consist primarily of carbon and hydrogen. The best-
known lipids are animal fats and vegetable oils, both rich sources
of energy. Many kinds of organisms store food in the form of lipids.
Other lipids form the basic structure of cell membranes.

Proteins are the most common — and most complex —
macromolecules in living things. They are important structural parts
of the tissues of cells and of the substances between cells. They are
also the most varied — human beings have thousands of different
proteins. Proteins in the form of enzymes also play an essential role
in the control of chemical reactions in the body. Proteins are made
up of one or more long chains called polypeptides, which consist of
many small molecules called amino acids. All amino acids contain
carbon, hydrogen, nitrogen, and oxygen.

Nucleic acids store and transmit the information necessary for
producing proteins. They consist of long chains of smaller molecules
called nucleotides, which consist of a nucleic base (adenine, guanine,
cytosine, or thymine), a sugar, and a phosphate group. There are
two types of nucleic acids: DNA (deoxyribonucleic acid) and RNA
(ribonucleic acid). DNA carries the hereditary information that an
organism passes on to its offspring — it determines that a cat will
produce a cat, not a dog. DNA has a nucleotide consisting of one of
the four bases plus deoxyribose, a form of sugar. RNA, serving as
a pattern for building proteins, transmits DNA’s instructions. RNA
consists of a nucleotide that has adenine, guanine, cytosine, or uracyl
plus ribose, a more complex form of the sugar contained in DNA.

(from www.faculty.washington.edu)
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VOCABULARY

ilenine (A) - agedun

sutotroph — agrotpod, asrorpodHslil opranusM (OpraHmsM, pocT ¥ pas-
MIIIKCHTME KOTOPOTO HE 3aBUCAT OT BHEIUHMX HCTOUHHKOB OpPTraHMye-
CKIMX COCMHEHHH)

Iilndder (urinary bladder) — mMo4eso#l my3bIph

varbohydrates — yrneBozsi

cirbon dioxide —- yrnexucnora, yriexucanlii ra3

cartilage — xpsg

cavity — NoAoCTh

cell - — keTka

cephalic — ronoBHO#M, pacmoNOKeHHEIH OKOIO TOJNIOBLI, BEPXHHMI

cervix — [mes; meika (Kakoro-i. opraHa)

cytosine (C) — nuTo3uH

deoxyribonucleic acid (DNA) —- gezoxcuprboHykiIenHopas xucsora (JIHK)

ecosystem — sKocucTeMa

enzyme — (pEpMEHT, SJH3UM

fertilization — ornoxoTBOpeHNe, ONBUICHE, YIOOPEHHE

gall bladder —- xenyHsIH Ty3bIPb

guanine (G) — ryanus

heterotroph -~ rereporpod, rereporpodHsiil opraHu3M (OpraHusM, s
pOCTa B Pa3sMHOXKEHUS KOTOPOIO HEOOXOMUMBI DK30T€HHBIE OpraBHye-
CKUE BElIeCTBa)

homeostasis — roMeocras(uc) (HOCTOSHCTBO BHYTPEHHEH CpeIbl OpraHus-
Ma, €€ YCTONYMBOrO PABHOBECHS C BHELIHHAM MHPOM)

lipid(e) — nmunnzx

livestock — momamnmii cKoT

lymph node — numdaruueckuii ysen, aumboysen

metabolism — mMeTaboau3M, 0OMeH BemecTB

nucleic acid — HyKIeuHOBasA KACIOTA

nucleotide — HyKI€OTH],

nutrient — IMETATENLHOE BELIECTBO, HYTPHUEHT

organogenesis — opraHorese3s ((OpMHPOBAHHE OPraHOB BO BPEMs pOCTa)

ovary — anam. SU4HHK, 60m. 3aBs3b
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pancreas —— IDOIKETyIOuHas jKenesa

polypeptide - nonunentug

predator --- XMILHKUK, NOKUPATEID

protein — Oe0K, TIPOTEnH ;

puberty — nosioBas 3pesoCTb, IEPUOK I10JIOBOTO CO3PEBAHIS

reproduction — penpoayKuys, BOCIIPOU3BEICHHE, Pa3MHOKEHHE, BOCIIPO-
U3BOJCTBO, BO30GHOBIEHHE (pacTeHMUi)

ribonucleic acid (RNA) — pubonyxneunoras xucnora (PHK)

spleen — cenesexka €

thoracic — TopakaJIbHbIH, TPYIHOH

thymine (T) — TuMuH

thymus -— TUMyC, BHIOUKOBas xKene3a, 300Has Kenesa

uterus — (pl. -ri) Marka

vertebrate body — no3BoHOUHOE KUBOTHOE

Zygote -— 3HUT0Ta, OINIONOTBOPEHHAs SHIEKIeTKA

Exercise 1. Give Russian equivalents for the following terms.

1) metabolism; 2) nutrient; 3) cell; 4) fertilization; 5) zygote;
6) autotroph; 7) heterotroph; 8) organogenesis; 9) puberty;
10) reproduction; 11) homeostasis; 12) predator; 13) enzyme;
14) protein; 15) carbohydrate.

Exercise 2. Give English equivalents for the following terms.

1) rerepoTpodHbii opraHu3M; 2) NUTATEIBHOE BEUIECTBO;
3) knerka; 4) OIUIOAOTBOPEHUE; 5) OILUIOLOTBOPCHHAS SHIIEKIIETKA;
6) astorpod; 7) obmen BemiectB; 8) opraHoreHes; 9) mosoBas
3penocts; 10) pasmuoxkenne; 11) romeocras(uc); 12) XuImHuK.

Exercise 3. Substitute the corresponding terms for the following
definitions.

1) deals with plants; 2) deals with animals; 3) examines the
structure of living things; 4) deals with the normal functions of
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ving things and their parts; 5) studies bacteria; 6) investigates how
mpanisms pass on characteristics to their offspring; 7) focuses on
the structure and function of molecules essential to life; 8) studies
the origin and development of human cultures and physical
vharacteristics; 9) an organism that is able to form nutritional organic
substances from simple inorganic substances such as carbon dioxide;
10) an organism deriving its nutritional requirements from complex
organic substances; 11) production and development of the organs
ol an animal or plant; 12) the period during which adolescents
rcach sexual maturity and become capable of reproduction;
[3) the tendency towards a relatively stable equilibrium between
intecrdependent elements; esp. as maintained by physiological
processes; 14) an animal that naturally preys on others.

Exercise 4. Translate the terms into Russian and say which of the
sciences (biology, physiology, bacteriology, genetics, anatomy, zoology,
botany, molecular biology) they belong to.

Thyroid, cartilage, thymus, adrenal, pituitary, pancreas, pineal
gland, ovary, vertebra, thorax, bladder, gall bladder, uterus, allostery,
cephalic region, vertebrate body, cavity, thoracic, thymus, lymph
nodes, spleen, cervix, small intestine, large intestine, amino acid,
enzyme, adrenal, homeostasis, integument, excretory, heterotroph,
livestock, DNA, mutation, rodent, anaerobic, genus, meiosis.

Exercise 5. Match the organ system with the function it performs.
Translate the terms into Russian.

1) excretory; 2) digestive; 3) cardiovascular; 4) skeletal;
5) muscular; 6) endocrine; 7) respiratory; 8) integumentary;
9) nervous; 10) reproductive (male); 11) reproductive (female);
12) lymphatic.

a) ingests and breaks down food so that it can be absorbed by the
body; b) elimination of liquid wastes; regulation of water balance; ¢)
enables gas exchange, supplying blood with oxygen and removing
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carbon dioxide; d) provides mechanical support for the body; mineral
storage; red blood cell production; e) contraction and extension of
muscles enables movements, posture, and balance; f) protects body
from environment, injury, and infection; fat storage; g) transport of
nutrients, gases, hormones, and wastes to and from all the cells of the
body; h) secretes hormones into bloodstream for regulation of body
activitics; 1) senses environment, communicates with and activates
other parts of the body; j) protects against infection; k) produces
eggs, receives sperm from males, and supports the development of
offspring; 1) produces and delivers sperm.

Exercise 6. Transiate the terms into English and say to what
organ systems they belong.

mouth, esophagus, stomach, liver, pancreas, gall bladder, small
and large intestine; 2) kidney, ureter, bladder, urethra; 3) trachea,
bronchi, lung: 4) cartilage, bone; 5) skeletal muscles; 6) hair, nails,
skin; 7) blood vessels, heart; 8) pituitary gland, thyroid, thymus;
9) brain, spinal cord, nerves; 10) thymus, lymph nodes, lymphatic
vessels, spleen; 11) ovary, uterus, cervix, vagina; 12) prostate,
testicle, penis.

Exercise 7. Say what the following sciences study.

1) biology; 2) zoology; 3) microbiology; 4) biochemistry;
5) molecular biology; 6) cellular biology; 7) physiology;
8) ecology; 9) ethology; 10) genetics; 11) botany; 12) anthropology;
13) ornithology;14) ichthyology;15) mycology; 16) protozoology;
17) herpetology; 18) entomology; 19 physical anthropology.

Exercise 8. Insert the missing terms.

Biology is the study of life. At the highest level ... is broken
down based on the type of organism being studied: ... , the study of
animals; ... , of plants; and ... , of microorganisms. Each field has
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contributed to mankind or the Earth’s well-being in numerous ways.
Most prominently: botany, to agriculture; zoology, to livestock and
protection of ecologies; and microbiology, to the study of disease
and ccosystems in general.

Besides classifications based on the category of organism
being studied, biology contains many other specialized sub-
disciplines, which may focus on just one category of organism or
address organisms from different categories. This includes ... , the
interface between biology and chemistry; ... , which looks at life on
the molecular level; ... , which studies different types of cells and
how they work; ... , which looks at organisms at the level of tissue
and organs; ... , which studies the interactions between organisms
themselves; ... , which studies the behavior of animals, especially
complex animals; and ... , overlapping with molecular biology,
which studies the code of life, DNA.

Exercise 9. Answer the questions.

1) Into what sciences is biology subdivided on the basis of the
type of organism being studied? 2) What contribution has biology
made to mankind and the Earth’s well-being? 3) What sub-
disciplines does biology contain apart from zoology, botany, and
microbiology? 4) What does physiology (ethology) study? 5) What
is the subject matter of ecology? 6) What theories lay the foundation
of modern biology? 7) What characteristics do nearly all living
things share? 8) What are the two most accepted theories of the
origin of life? 9) What is the essence of the theories of the origin
of life? 10) What are the most common elements in living things?
11) What is the simplest chemical compound of importance to living
things? 12) What element do most of the principal compounds
in living things contain? 13) What are the four main types of
macromolecules? 14) What macromolecules serve as the principal
energy source for most living things? 15) What are the best-known
lipids? 16) What are the most complex and varied macromolecules
in living things? 17) What functions do nucleic acids perform?
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Exercise 10. Translate into Russian.

1) Biology literally means “the study of life.” Biology is such
a broad field, covering the minute workings of chemical machines
inside our cells, to broad scale concepts of ecosystems and global
climate change.

2) 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 gesigned but rather evolves
incrementally through random mutations and natural selection;
gene theory, that tiny molecular sequences of DNA dictate the entire
structure of an organism and are passed from parents to offspring;
and homeostasis, that each organism’s body includes a complex suite
of processes designed to preserve its biochemistry from the entropic
effects of the external environment.

3) Each field of biology has contributed to mankind or the
Earth’s well-being in numerous ways. Most prominently: botany, to
agriculture; zoology, to livestock and protection of ecologies; and
microbiology, to the study of disease and ecosystems in general.

4) I do not believe any concept in science has ever given rise to
as many controversies and controversial debates as evolution has.
But even with so many controversies, nothing in biology makes
sense except in the light of evolution. When we think of evolution,
the first name to strike even someone who is not from a biological
sciences background would be Charles Darwin. Not a word can be
written on evolution without mentioning the name of this pioneering
evolutionary biologist. His work On the Origin of Species has been
the topic of much discussion ever since it was first published.

5) Systems biology is a term used to describe a number of trends
in bioscience research, and a movement which draws on those
trends. Proponents describe systems biology as a biology-based
interdisciplinary study field that focuses on complex interactions in
biological systems, claiming that it uses a new perspective (holism
instead of reduction). Particularly from year 2000 onwards, the
term is used widely in the biosciences, and in a variety of contexts.




An often stated ambition of systems biology is the modeling and
discovery of emergent properties, properties of a system whose
theoretical description is only possible using techniques which fall
under the remit of systems biology. These typically involve cell
signaling networks, via long range allostery.

6) Animal organs are usually composed of more than one cell
lype. Recall that the stomach contains all four animal tissue types:
cpithelium to line the stomach and secrete gastric juices; connective
tissues to give the stomach flexibility to expand after a large meal;
smooth muscle tissues to churn and digest that meal without the
need for conscious thought (indeed, we are aware of that action
only when we burp or suffer some sort of gastric distress!); and
nervous tissues to monitor the progress of food as it is worked on
by the stomach, and to direct secretion and muscle activity. Each
organ typically performs a given function set. The stomach is an
organ composed of tissues that aid in the mechanical and chemical
breakdown of food. Most organs have functions in only one organ
system. The stomach is involved only in the digestion of food as
part of the digestive system. Organ systems, such as the digestive
system, are collections of organs that perform a major function for
the organism.

7) Homeostasis is the maintenance of a dynamic range of
conditions within which the organism can function. Temperature, pH,
and energy are major components of this concept. Thermodynamics
is a field of study that covers the laws governing energy transfers,
and thus the basis for life on Earth. Two major laws are known: the
conservation of matter, and entropy. The universe is composed of
two things: matter (atoms, etc.) and energy.

8) Homeostasis is the maintenance of a stable internal
environment. Homeostasis is a term coined in 1959 to describe the
physical and chemical parameters that an organism must maintain
to allow proper functioning of its component cells, tissues, organs,
and organ systems. Enzymes function best when within a certain
range of temperature and pH, and cells must strive to maintain a
balance between having too much or too little water in relation to
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their external environment. Both situations demonstrate homeostasis.
Just as we have a certain temperature range (or comfort zone), so
our body has a range of environmental (internal as well as external)
parameters within which it works best. 'Multicellular organisms
accomplish this by having organs and organ systems that coordinate
their homeostasis. In addition to the other functions that life must
perform, unicellular creatures must accomplish their homeostasis
within but a single cell!

9) Eleven major organ systems tare present within animals,
although some animals lack one or more of them. The vertebrate
body has two cavities: the thoracic, which contains the heart and
lungs; and the abdominal, which contains digestive organs. The
head, or cephalic region, contains four of the five senses as well as a
brain encased in the bony skull.

10) Eleven major organ systems are: the integumentary, skeletal,
muscular, digestive, respiratory, circulatory or cardiovascular,
lymphatic, nervous, endocrine, excretory, and reproductive systems.

Exercise 11. Translate into English.

1) bronorus — Hayka o XH3HE ()KUBOU TIPUPOJIE), OMHA U3 €CTe-
CTBEHHBIX HayK, HPEIMETOM KOTOPOil SBIAIOTCS KUBBIC CYIIECTBA U
MX B3aHMMOJCHCTBHE € OKpYXatoueit cpenoi.

2) buonorus — 3T0 KOMIUIEKC 3HaHHMH O U3HU U COBOKYITHOCTD
Hay4HBIX JUCHHUILIMH, U3y9dalOIIHX KUBOE.

3) Buonorus mccaenyer MEOrooGpa3ue CymeCTBYIOUIUX U Bbi-
MEPIIUX JKUBBIX CYIIECTB, UX CTPOEHHE, QYHKIMH, TPOUCXOKIACHHUC,
3BOIIOLHIO, PACIPOCTPAaHEHHE W HUHAHUBHAYATLHOC Pa3BUTHE, CBI3U
ApYT € JPYTOM, MEXAY COOOIIECTBAMH U C HEXKHUBOW NPUPOAOii.

4) Bbuosorus paccMarpuBaeT o0IUMe W YacTHBIC 3aKOHOMCPHO-
CTH, IPUCYLINE XU3HHA BO BCEX €€ MPOSBICHUIX U CBOUCTBAX: OOMCH
BEIIECTB, Pa3sMHOKCHHE, HACIEICTBEHHOCTh, H3MCHYHBOCTH, IIPU-
CIIOCOOISIEMOCTD, POCT, Pa3BUTHE, PA3IPAKUAMOCTD, MOABKHOCTD U
HEKOTOPBIE ApyTHe.
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5) buogorus mzydaer Bce aclieKThl KU3HH, B YaCTHOCTH, CTPYK-
1vpY, (hyHKIMOHHPOBaHUE, POCT, IPOUCXOKACHHE, DBOJIIOUMIO U pac-
11PC/ICTICHHEE KUBBIX OPraHU3MOB Ha 3emie.

6) bruonorus xnaccu@UUMPYET W ONUCHIBACT JKUBLIE CyIIECTBA,
HPOUCXOKACHUE X BUIOB, B3aUMOJCHCTBIE MEXAY COOOH U C OKpY-
IIOLIENA cpeqoi.

7) Bronorus BKJroYaeT B cebs 300J0TUI0, O0TaHUKY, MUKPOOHO-
JIOI'A10, SKOJOTHIO Y APYTUEC AUCLHILIHHBIL.

Exercise 12. Translate the text using PROMT (Déja Vu,
TRADOS). Analyze the translation and make corrections.

CHARACTERISTICS OF LIVING THINGS

All individuals which have life in them are known as living
things. Broadly, these living things can be classified as plants and
animals. They both have common characteristics as they depend on
oxygen for life. These living things follow a universal circle of life
with birth, reproduction and death. They need all the basic nutrients
for growth and development and are prone to disturbances in their
metabolism. They share a mutual bonding through the ecosystem
they survive in i.e. plants depend on animals for carbon dioxide and
animals depend on plants for oxygen.

The basic component present in every living thing is the cell.
Both plants and animals are made up of one to countless number
of cells which carry out different sets of functions. Life before
evolution began from a single cell. Similarly even today, life is
generated from a single cell which then divides or multiplies to give
rise to a complex living form. After fertilization, once the zygote
is formed, the cells start differentiating into their types and over a
certain period of time give rise to a fully developed, mature living
thing.

One of the most important characteristics of living things is the
energy that they need to survive. Plants and animals use various
forms of energy for the development of their bodies. The |chemical
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processes that occur within a living organism in order to maintain
life are called metabolism. Plants use the energy from the sun or
solar encrgy to carry out photosynthesis which is the process for
making their food (glucose). They are hence known as autotrophs.
Animals and humans however cannot produce their own food and
are dependent on plants and other animals for their food and hence
they are called the heterotrophs. Therefore, energy is a common
characteristic needed by all living things.

One of the rules of nature followed By all living things is growth.
As development is an involuntary process, every cell in living things
has to age. Growth and change is a part of all living organisms as
cells divide to give rise to new and identical ones. Sometimes due
to some genetic defects, during differentiation, some cells mutate
to form other types of cells and result in complex organisms.
This process of constant development and growth is also called
0rganogenesis.

All organisms reproduce to continue their species’ life. This
is also one of the main characteristics of living things. Plants and
animals have a reproductive system which is completely developed
at puberty. There are two types of reproduction prevalent in nature,
viz sexual and asexual. The sexual reproduction involves the
combination of genetic material to give rise to a single zygote that
further develops into a bigger organism. The asexual reproduction
involves the splitting of one organism or cell to form two separate
individuals of the same species. Every living thing is highly
organized when it comes to the pattern or built of the body. Plants
as well as animals have very complicated cell structures arranged
very uniquely in the different organs. The cells form organelles,
and organelles form organs. The organs make up the various parts
of the organism. This is a network which every cell follows and
thus living things are called highly organized beings. Death is also
considered to be one of the most important characteristics of living
things as whatever is created has to come to an end. Both plants and
animals have limited life spans during which they go through their
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life processes like development and reproduction. As the cells age
over a particular time period, these overgrown cells start becoming
weak and lose their functions. They can’t survive the atmospheric
pressures and give in to them eventually. This is called death of the
living things. They all have a particular age they live up to and then
surrender to nature.

Some of the other living thing characteristics include
homeostasis, which is the process to maintain stable internal
conditions for survival. These conditions have to be maintained
for body temperature, heartbeat, water content, etc. When the
homeostasis is regulated the metabolism of the body is regulated and
the living things stay healthy and fit.

Movement is also one such characteristic which is common to
all living things. These movements depend on each species of plants
and animals. Adaptation and defense are considered as common
traits too. Every living thing has to adapt to certain conditions for
survival and if it can’t then it won’t survive. Defense is also a gift
that is given to every living thing and it is their right to protect
themselves from predators.

Evolution is a type of miracle that has accompanied us for
billions of years and is still in process. Eventually all living things
complement each other through their characteristics and that is what
Darwin’s theory of evolution is all about.

(from www.sciencelearn.org.nz)

Exercise 13. Write a précis and an annotation of the text given
below.

CLASSIFICATION OF LIVING THINGS AND NAMING

With so many flora and fauna on planet Earth, there must be a
method to classify each organism to distinguish it from others so
it can be correctly identified. In science, the practice of classifying
organisms is called taxonomy. To distinguish different levels
of similarity, each classifying group, called taxon (pl. taxa) is
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subdivided into other groups: Domain, Kingdom, Phylum, Class,
Order, Family, Genus, Species. The domain is the broadest category,
while species is the most specific category available.

Binomial nomenclature is used to name an organism, where the
first word beginning with a capital letter is the genus of the organism
and the second word beginning with a lowercase letter is the species
of the organism. The name must be in italics and in Latin, which
was the major language of arts and sciences in the 18" century. The
scientific name can be also abbreviated, where the genus is shortened
to only its first letter followed by a period. For example: Lepus
europaeus would become L. europaeus’.

There are two basic types of cells: eukaryotes and prokaryotes.

Eukaryotes are more complex in structure, with nucleand
membrane-bound organelles. Some characteristics of eukaryotes are:

e Large (100—1000 pm).

DNA in nucleus, bounded by membrane.

Genome consists of several chromosomes.

Sexual reproduction common, by mitosis and meiosis.
Mitochondria and other organelles present.

Most forms are multicellular.

Aerobic.

Prokaryotes refer to the smallest and simplest type of cells,
without a true nucleus and no membrane-bound organelles. Bacteria
fall under this category. Some characteristics:

e  Small (1—10 um).

DNA circular, unbounded.

Genome consists of single chromosome.

Asexual reproduction common, not by mitosis or meiosis.
No general organelles.

Most forms are singular.

Anaerobic.

The three domains (Archaea, Bacteria (Eubacteria), and
Eukaryota) are organised based on the difference between eukaryotes
and prokaryotes.
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There are six kingdoms in taxonomy: plants, animals, protista
tmicroorganisms which are neither animals nor plants), fungi
(mushrooms and moulds), eubacteria (monera), archaebacteria
(bacteria which live in extreme environments, have unique properties
and features, their cell walls lack peptidoglycan).

One goal of taxonomy is to determine the evolutionary history of
organisms. This can be achieved by comparing species living today
with species in the past. The comparison in anatomy and structure
is based on data from development, physical anatomy, biochemistry,
DNA, behaviour, and ecological preferences.

Biochemical analysis of animals similar in appearance have
yiclded surprising results. For example, although guinea pigs were
once considered to be rodents, like mice, biochemistry led them to
be in the taxon of their own.

Modern taxonomy is based on many hypotheses’ of the
evolutionary history of organisms, known as phylogeny. Scientists
develop a hypothesis on the history of an animal and utilise modern
science and technology to prove the phylogeny.

Cladistics is a classification system which is based on phylogeny.
Expanding on phylogeny, cladistics is based on the assumption that
each group of related species has one common ancestor and would
therefore retain some ancestral characteristics. Moreover, as these
related species evolve and diverge from their common ancestor,
they would develop unique characteristics. Such characteristics are
known as derived characteristics.

The principles of phylogeny and cladistics can be expressed
visually as a cladogram, a branching diagram which acts as a family
(phylogenetic) tree for similar species. A cladogram can also be used
to test alternative hypotheses for an animal’s phylogeny. In order to
determine the most likely cladogram, the derived characteristics of
similar species are matched and analysed.

The diversity in our planet is attributed to diversity within a species.
As the world changed in climate and in geography as time passed, the
characteristics of species diverged so much that new species were
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formed. This process, by which new species evolve, was first described
by British naturalist Charles Darwin as natural selection.

For an organism to change, genetic mutations must occur. At
times, genetic mutations are accidental, as in the case of prokaryotes
when they undergo asexual reproduction. For most eukaryotes,
genetic mutations occur through sexual reproduction, where meiosis
produces haploid gametes from the original parent cells. The fusion
of these haploid gametes into a diploid zygote results in genetic
variation in each generation. Over time, with enough arrangement
of genes and traits, new species are produced. Sexual reproduction
creates an immense potential of genetic variety.

Exercise 14. Write an annotation of the text given below.

HUMAN BODY

The muscular system produces body movements, body heat,
maintains posture, and supports the body. Muscle fibers are the main
cell type. Action of this system is closely tied to that of the skeletal
system, which provides support and protection, and attachment
points for muscles. The skeletal system provides rigid framework
for movement. It supports and protects the body and body parts,
produces blood cells, and stores minerals.

The skin or integument is the outermost protective layer. It
prevents water loss from and invasion of foreign microorganisms
and viruses into the body. There are three layers of the skin. The
epidermis is the outer, thinner layer of skin. Basal cells continually
undergo mitosis. Skin is waterproof because keratin, a protein is
produced. The next layer is the dermis a layer of fibrous connective
tissue. Within the dermis many structures are located, such as
sweat glands, hair follicles and oil glands. The subcutaneous layer
is composed of loose connective tissue. Adipose tissue occurs here,
serving primarily for insulation. Nerve cells run through this region,
as do arteries and veins.

The respiratory system moves oxygen from the external
environment into the internal environment; also removes carbon
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doxide. The respiratory system exchanges gas between lungs (gills
i lish) and the outside environment. It also maintains pH of the
blood and facilitates exchange of carbon dioxide and oxygen.

The digestive system digests and absorbs food into nutrient
molccules by chemical and mechanical breakdown; eliminates
solid wastes into the environment. Digestion is accomplished by
mechanical and chemical means, breaking food into particles small
cnough to pass into bloodstream. Absorption of food molecules
oceurs in the small intestine from where they are sent into circulatory
system. The digestive system also recycles water and reclaims
vitamins from food in the large intestine.

The circulatory or cardiovascular system transports oxygen,
carbon dioxide, nutrients, waste products, immune components,
and hormones. Major organs include the heart, capillaries, arteries,
and veins. The lymphatic system also transports excess fluids to and
from circulatory system and transports fat to the heart.

The immune (lymphatic) system defends the internal
cnvironment from invading microorganisms and viruses, as well as
cancerous cell growth. The immune system provides cells that aid
in protection of the body from disease via the antigen / antibody
response. A variety of general responses are also part of this system.

The excretory system regulates volume of internal body fluids as
well as eliminates metabolic wastes from the internal environment.
The excretory system removes organic wastes from the blood,
accumulating wastes as urea in the kidneys. These wastes are then
removed as urine. This system is also responsible for maintaining
fluid levels.

The nervous system coordinates and controls actions of internal
organs and body systems. Memory, learning, and conscious thought
are a few aspects of the functions of the nervous system. Maintaining
autonomic functions such as heartbeat, breathing, control of
involuntary muscle actions are performed by some of the parts of
this system.

The endocrine system works with the nervous system to control
the activity of the internal organs as well as coordinate long range
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response to external stimuli. The endocrine system secretes hormones
that regulate body metabolism, growth, and reproduction. These
organs are not in contact with each other, although they communicate
by chemical messages dumped into the circulatory system.

The reproductive system is mostly controlled by the endocrine
system, and is responsible for survival and perpetuation of
the species. Elements of the reproductive system produce
hormones (from endocrine control) that control and aid in
sexual development. Organs of this system produce gametes that
combine in the female system to produce the next generation
(embryo).

(from www.encyclopedia.com)

Exercise 15. Write a précis of the following text.

PATHWAYS THAT ALTER HOMEOSTASIS

A variety of homeostatic mechanisms maintain the internal
environment within tolerable limits. Either homeostasis is maintained
through a series of control mechanisms, or the body suffers various
illnesses or disease. When the cells in the body begin to malfunction,
the homeostatic balance becomes disrupted. Eventually this leads to
disease or cell malfunction. Disease and cellular malfunction can be
caused in two basic ways: either, deficiency (cells not getting all they
need) or toxicity (cells being poisoned by things they do not need).
When homeostasis is interrupted in your cells, there are pathways
to correct or worsen the problem. In addition to the internal control
mechanisms, there are external influences based primarily on
lifestyle choices and environmental exposures that influence our
body’s ability to maintain cellular health.

Nutrition: If your diet is lacking in a specific vitamin or mineral
your cells will function poorly, possibly resulting in a disease
condition. For example, a menstruating woman with inadequate
dietary intake of iron will become anemic. Lack of hemoglobin, a
molecule that requires iron, will result in reduced oxygen-carrying
capacity. In mild cases symptoms may be vague (e.g. fatigue), but if
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the anaemia is severe the body will try to compensate by increasing
cardiac output, leading to palpitations and sweatiness, and possibly
(o heart failure.

Toxins: Any substance that interferes with cellular function,
causing cellular malfunction. This is done through a variety of ways;
chemical, plant, insecticides, and/or bites. A commonly seen example
of this is drug overdoses. When a person takes too much of a drug
their vital signs begin to waver; either increasing or decreasing,
these vital signs can cause problems including coma, brain damage
and even death.

Psychological: Your physical health and mental health are
inseparable. Our thoughts and emotions cause chemical changes
to take place either for better as with meditation, or worse as with
stress.

Physical: Physical maintenance is essential for our cells and
bodies. Adequate rest, sunlight, and exercise are examples of
physical mechanisms for influencing homeostasis. Lack of sleep is
related to a number of ailments such as irregular cardiac rhythms,
fatigue, anxiety and headaches.

Genetic / Reproductive: Inheriting strengths and weaknesses can
be part of our genetic makeup. Genes are sometimes turned off or on
due to external factors which we can have some control over, but at
other times little can be done to correct or improve genetic diseases.
Beginning at the cellular level a variety of diseases come from
mutated genes. For example, cancer can be genetically inherited or
can be caused due to a mutation from an external source such as
radiation or genes altered in a fetus when the mother uses drugs.

Medical: Because of genetic differences some bodies need help
in gaining or maintaining homeostasis. Through modern medicine
our bodies can be given different aids, from antibodies to help fight
infections, or chemotherapy to kill harmful cancer cells. Traditional
and alternative medical practices have many benefits, but like
any medical practice the potential for harmful effects is present.
Whether by nosocomial infections, or wrong dosage of medication,
homeostasis can be altered by that which is trying to fix it. Trial and
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error with medications can cause potential harmful reactions and
possibly death if not caught soon enough.

The factors listed above all have their effects at the cellular
level, whether harmful or beneficial. Inadequate beneficial pathways
(deficiency) will almost always result in a harmful waver in
homecostasis. Too much toxicity also causes homeostatic imbalance,
resulting in cellular malfunction. By removing negative health
influcnces, and providing adequate positive health influences, your
body is better able to self-regulate and.gelf-repair, thus maintaining
homeostasis.

(https://en.wikipedia.org)




UNIT 2. GENETICS

Text 1
BASIC PRINCIPLES OF GENETICS

Chromosomes. The entire genetic information of an individual
is contained in the chromosomes. The nucleus of every cell
in the human body contains 46 chromosomes, which can be
said to represent the library of hereditary information. These
46 chromosomes consist of 23 pairs, with each set of chromosomes
deriving from one parent (mother / father). Chromosomes 1—22 are
called autosomes and the 23" chromosome pair is called the sex
chromosome (gonosome), since it determines the human sexual
characteristics. In women this chromosome pair consists of two
X chromosomes whereas men have one X chromosome and one
Y chromosome. Apart from the cell nucleus, the mitochondria in the
cytoplasm of the cell also possess an albeit negligibly small amount
of hereditary information.

Genes, DNA. A single human chromosome is composed of
50 to 250 million building blocks, made of deoxyribonucleic acid
(DNA). The DNA consists of two long strands, which are twisted
together in a double helix like a spiral staircase. The hand rail or
the banister of the staircase is formed by a framework of sugar and
phosphate molecules, while the individual steps are each formed by
one base pair. Only four different building blocks (nucleotide bases
or nucleotides) are involved in the formation of these steps: adenine
(A), guanine (G), cytosine (C) and thymine (T). Only the nucleotide
bases A and T on the one hand and G and C on the other hand fit
together. The bases are complementary — they fit together like a key
in a lock (i.e. as base “pairs”). This allows the DNA to reproduce
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itself with the help of certain enzymes: it splits into two single
strands with each strand acting as the template for the reassembly of
the missing strand.

The sequence of the bases within the DNA molecule (DNA
sequence) contains the entire genetic information or “code” used
by a cell in order to perform its functions. So nature utilizes a code
with only four different “letters” — A, G, C and T — in order to
determine such different traits as hair colour, blood type, etc.

The sequence of nucleotides (of whigh the base is the key coding
component) used by a cell to manufacture an individual protein is
called a gene. In the entire human genome it is thought that there are
70,000—1000,000 different genes, which thus have the instructions
for building every cell, organ and tissue of an individual. This
information is contained in about 5% of the total DNA. This leaves
95% of DNA whose function is still unclear. It is believed, however,
that these “extra” sections of DNA may govern how genes interact
and are controlled.

Messenger ribonucleic acid. For a certain cell (e.g. heart muscle
cell, pancreas cell, stem cell in the bone marrow) to perform its
predetermined action (pumping action of the heart muscle, insulin
secretion of the pancreas, formation of blood cells in the marrow),
it must communicate its encoded information outside of the cell
nucleus. This means that the information which is coded and stored
in genes must be transported in a biologically active form. This
process is called gene expression and takes place in several steps.
In order to transmit its information out of the cell nucleus to the
periphery, the gene first makes use of a messenger. This messenger
reads the information from the gene in the cell nucleus, as defined
by the sequence of bases. In this way, a complementary nucleic acid
chain may be produced using the DNA segment as a template. This
newly made chain is called a messenger ribonucleic acid {m-RNA)
and this process is called transcription. By using m-RNA as an
intermediary, it is ensured that DNA as the source of information is
not used up or destroyed.
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Transcription is followed by so called translation. This involves
(the messenger RNA being transported from the cell nucleus and
then serving in the cytoplasm (part of the cell that contains cytosol,
but excluding the cell nucleus) as a pattern for a specific amino acid
(o be incorporated in the protein chain. The genetic information of
the m-RNA is transformed into an amino acid in the cell periphery
on so called ribosomes. Here three m-RNA nucleotides are
“(ranslated” to produce one amino acid, the primary component of
all proteins.

It is known from electron microscope images and biochemical
investigations that DNA of a gene and the corresponding m-RNA do
not have the same length. What happens is that the m-RNA is further
processed before it leaves the cell nucleus, with the DNA sequences
which are not needed for protein synthesis stripped away. The DNA
scquences responsible for protein synthesis are called coding exons
and the RNA sections stripped away before translation are called
non-coding introns. So a gene consists not only of information which
lays down the composition of proteins but also of controlling and
regulating sections.

Proteins and their importance. Of all the organic compounds
occurring in living forms, the carbohydrates (sugars) lipids (fats)
and proteins are the most important substances. While the fats and
carbohydrates mainly perform the function of energy carriers,
proteins have a vast array of functions to fulfill. Proteins also form
the majority of organic compounds, accounting for about 50%
of these. Proteins are often called the building blocks of life since
they represent the messengers and tools which are necessary for
the processes of life in the organism. As enzymes, they catalyze
the metabolic process; as hormones, they control and regulate these
processes; as receptors and messenger substances, they transmit the
important information to the inside of the cells; as antibodies, they
form an essential part of the immune system; as plasma proteins,
they transport important nutrients to the blood and as structural
proteins, they form building blocks and mechanical supports for all
cells, organs, bones and connective tissue.
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Proteins consist of amino acids. Their function depends on which
amino acids they are formed from and how many. In total, tens of
thousands of different proteins are known in humans, with major
differences in their function and size. This wide variety of proteins
is produced from only 20 different amino acids, which in turn are
coded by only four different nucleotides: adenine (A), guanine (G),
cytosine (C) and thymine (T). Each of these 20 amino acids needs
a combination of only three of the four nucleotides (codon) to
determine its identity. This genetic language (genetic code) applies
in an identical manner to (almost) all living forms. In this way, a
specific sequence of letters in the genes is always translated into the
same protein.

(by M. Adem from Molecular Biology and Applied Genetics)

VOCABULARY

adenine (A) — aneHuH

amino acid — aMHHOKUCIIOTA

autosome -— ayTocoMa, HENONOBas XPOMOCOMA

base — ocHOBaHue

cell — xnerka

chromosome — xpomMocoma

cytobiology — unrobuonorus, 6uonorus Kierku

cytocinesis — IHTOKUHE3, KIIETOYHOE JleNeHne

cytology — uuTonorus (yueHue o KJIeTKe)

cytoplasm — nuroniasma

cytosine (C) — uuTo3un

cytosol — 1IUTO30Ib

Cytosome — I[HTOCOMA, KIETOYHOE TEeJl0

deoxyribonucleic acid (DNA) — ne30kcHpuOOHYKIIEMHOBAS KHCIIOTa
(JHK)

enzyme — ¢GepMEeHT, JHIUM

€X0n — 3K30H

expression — 3Kcrpeccus
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pene — red

pLenome — reHom

ZONOSOMeE — roHOCOMa, IIOJI0Bask XpOMOCOMa

helix (pl. helices, helixes) -— crupans

hereditary — Hacnae CTBEHHBIH, NepeAaomuics 0 HACIEACTRY

INiron — HHTPOH

karyon — KJIETOYHOE SAPO

messenger — nocpensuk; aaGopmaunonsas PHK, marpnunas PHK

iitochondrion (p/. mitochondria) — MuToxonapHA

nucleotide — nyxneorug

nucleus (pl. nuclei) — sanpo (xieTkn)

phosphate — docdar

protein — Oenok, mpoTenH

ribonucleic acid (RNA) — pubonykrennonas kucinora (PHK)

ribosome — pubocoma

sequence — MOCHENOBATENLHOCT, NOPSIOK CIEAOBAaHUS (HyKIEOTHAOB B
HYKJIEHHOBBIX KHCIOTAX WM aMMHOKHUCIOT B OerKax)

strand — HuTh, tenb (JIHK)

template — maTpuna

thymine (T) — Tumun

tissue — TKaHb

transcription — cuuthiBaHKe OHONOrHUecKod HHbOPMaLKU

translation — Tpaucisuys (CHHTE3 DONUNENTUAHOI ey OEIKOBOMH MoJIe-

KYJIbI)

Exercise 1. Give the Russian equivalents for the following terms.

1) cell; 2) chromosome; 3) autosome; 4) carbohydrate; 5) lipid;
6) codon; 7) gonosome; 8) cytoplasm; 9) cytosol; 10) nucleus;
11) mitochondrion; 12) deoxyribonucleic acid (DNA);13) ribonucleic
acid (RNA); 14) transcription; 15) expression; 16) translation;
17) amino acid;18) sequence; 19) adenine; 20) guanine; 21) cytosine;
22) thymine; 23) strand; 24) nucleotide; 25) enzyme; 26) template;
27) base; 28) protein; 29) tissue; 30) messenger.
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Exercise 2. Give the English equivalents for the following terms.

1) kaerxa; 2) xpomocoma; 3) ayrocoma; 4) VIVIEBOA; S5) JIHANU;
6) xomou; 7) mosyoBas XpoMocoma; 8) IHTOIIazMa; 9) IMTO30IIb;
10) sippo (xnertxm); 11) muroxonmpus; 12) aezoxcupubOHYKICHHO-
Bast Kucyora; 13) pubonykinenHoBas kKuciora; 14) cauteiBanne 6uo-
jorwyeckoit ungopmarg; 15) amunokuciiora; 16) nociaeoBarTeiib-
HOCTb, IOPSIIOK ciejioBanyst; 17) ajxenus; 18) ryanus; 19) muro3us;
20) tumun; 21) murs (uens) JHK; 22) aykmeormyu; 23) depment;
24) marpuua; 25) ocHoBanne; 26) 6enokt 27) Tkanb; 28) NOCpENHIK.

Exercise 3. Give the full forms and Russian equivalents of the
JSollowing abbreviations.

DA;2)G;3)C;4) T; 5) DNA; 6) RNA; 7) m-RNA.

Exercise 4. Sabstitute the corresponding terms for the following
definitions.

1) The “control centre” of a cell surrounded by a membrane and
containing the chromosomes; 2) chromosomes present in the same
number in men and women; 3) constifuents of the nucleotides;
4) a substance produced by a living organism that acts as a catalyst
to bring about a specific biochemical reaction; 5) the structures of
the cell nucleus containing the hereditary material; 6) sequence of
three nucleotides (triplet) of DNA or RNA, which is responsible for
translation into a specific amino acid; 7) a double-stranded giant
molecule which stores the genetic information in its nucleotide
sequence; 8) linear sequence of nucleotide units; 9) a basis for
inheritance; 10) procedures for changing the genetic information;
11) utilization of DNA polymorphisms for producing a genotype
specific to the individual; 12) the entire genetic information of
a cell or a living organism; 13) cell sequence from the fertilized
egg cell to the germ cells (egg or sperm cells) of the new life
form; 14) sex chromosomes; 15) non-coded section of a gene (or
m-RNA).
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Exercise 5. Insert the missing terms. Translate the sentences into
Russian.

1) Of all the organic compounds occurring in living forms, the
carbohydrates (sugars), ... (fats) and proteins are the most important
substances. 2) While the lipids (fats) and ... mainly perform the
function of energy carriers, proteins have a vast array of functions
to fulfill. 3) ... are often called the building blocks of life since they
represent the messengers and tools which are necessary for the
processes of life in the organism. 4) As ... , proteins catalyze the
metabolic processes; as ... , they control and regulate these processes;
as receptors and messenger substances, they transmit important
information to the inside of the ... ; as antibodies, they form an
essential part of the ... . 5) Proteins consist of ... . Their function
depends on which amino acids they are formed and how many.
6) This wide varicty of proteins is produced from only 20 different
amino acids, which in turn are coded by only four different ...:
adenine (A), guanine (G), ... (C) and thymine (T). 7) Each of these
20 amino acids needs a combination of only three of the four
nucleotides (...) to determine its identity.

Exercise 6. Translate the nominative attributive constructions into
Russian.

1) tissue structure; 2) genome research; 3) muscle cell; 4) cell
differentiation; 5) genome analysis; 6) sperm cell; 7) pancreas cell;
8) bone marrow; 9) base pair; 10) point mutation; 11) DNA strand
substitution; 12) essenger ribonucleic acid; 13) heart muscle cell;
14) bone marrow cell; 15) germ line cell; 16) stem cell; 17) germ
cell.

Exercise 7. Translate the following sentences from English into
Russian.

1) These 46 chromosomes consist of 23 pairs, with each
set of chromosomes deriving from one parent (mother /
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father). 2) Chromosomes 1—22 are called autosomes and the
23" hromosome pair is called the sex chromosome (gonosome),
since it determines the human sexual characteristics. 3) In women
this chromosome pair consists of two X chremosomes whereas men
have one X chromosome and one Y chromosome. 4) Apart from
the cell nucleus, the mitochondria in the cytoplasm of the cell also
possess an albeit negligibly small amount of hereditary information.
5) This allows the DNA to reproduce itself with the help of certain
enzymes: it splits into two single strands with each strand acting as
the template for the reassembly of the missing strand. 6) By using
m-RNA as an intermediary, it is ensured that DNA as the source
of information is not used up or destroyed. 7) This involves the
messenger RNA being transported from the cell nucleus and then
serving in the cytoplasm (part of the cell that contains cytosol, but
excluding the cell nucleus) as a pattern for a specific amino acid to
be incorporated in the protein chain. 8) What happens is that the
m-RNA is further processed before it leaves the cell nucleus, with
the DNA sequences which are not nceded for protein synthesis
stripped away. 9) In total, tens of thousands of different proteins are
known in humans, with major differences in their function and size.
10) The sequence of nucleotides (of which the base is the key coding
component) used by a cell to manufacture an individual protein is
called a gene.

Exercise 8. Translate into English.

1) CoTpyHHHKY Hay9HO-HCCIICAOBATEABCKOTO [IEHTPA 110 H3yde-
Huo OenkoB npu yHuBepcurere Komenrarema (Novo Nordisk
Foundation Center for Protein Research) coBmectHO co cBOMMH
KOJUIeraMy M3 APYTHX CTpaH CMOINM coOparh JaHHBIE, ONUCHIBAKO-
IKe AECATKH THICAY IIPOLECCOB, NPOTEKAIOMMX B paMKax perapa-
yu nospexxaeuuit JIHK. PaGota cucrem penapanuu obecriednBaer
HOPMAaJIM3alHIo [IPOTCKAHNS BHYTPUKIETOYHBIX IIPOLECCOB U 3ally-
AT OPraHU3M OT BO3HMKHOBCHUS PAKOBBIX omyxoseil. Pesynsrarst
NPOBEACHHOTO UCCIECAOBAHUS IICHHBI TE€M, YTO OHH IIOMOTAIOT pa3o-
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OPATBCA B TOM, KaK HMEHHO IPOTEKAIOT perapaTUBHBIC MPOIECChl K
KKK XMMHOTEpanus BIUSET HA U3HCACATEEHOCTD KIETOK. MOXHO
HPCAIOIOKUTE, 9T0 TOINYYEHHBIE pe3ynsrarsl OyayT CIocoOCTBO-
BaTh TMOMCKY HOBBIX Oosice Oe3omacHBIX W 3((EKTHBHBIX JieKap-
CTBCHHBIX CPE/ICTB.

2) «Penapanus JTHK uMmeeT >KA3HEHHO BAXXHOC 3HAYEHHE LIS
110JUIEPXKaHMs KJICTOK B HOPMAJIbHOM cOCTOSHUU. W yTouHeHue Je-
rajgell Toro, Kak KJIeTKH B3aHMOACHCTBYIOT B TCX CJy4asx, KOTAA HX
JIHK noBpexiena, NOMOKET HaM ITOHATH, KAK KJICTKH 3aIlHANIAIOT
coOcTBeHHBII reHoM», — roBopaT Kynapam Kxoynapu (Chunaram
Choudhary), cOTpYIHHK HAy4HO-HCCIIEAOBATEABCKOTO LEHTPA IO
U3y4eHHIo 6eIKkoB, yHuBepcuTeT Konenrarena.

3) «MpbI, HanpuMmep, 3HaeM, YTO XUMHOTEepanus yOuBaeT pako-
BBIC KIETKY depes nospexzacHue ux JJHK. DT1o npoucxonut no toi
IIpUYHHE, 9TO OBICTPO pacTyliue OMyXOJICBBIC KICTKHM Ooliee BOC-
npuuMuMBbl K nospexaeHusMm JJHK nmo cpaBHeHHIO o 370poBHIMHE
kieTkamMy. OZHAKO KaK HMCHHO XMUMUOTepalus paboTaet Ha KJIeToY-
HOM YPOBHE, BCE €IIE JAIEKO He cHO. Kak TonbKo MBI mOfiMeEM 110-
CJIEACTBUS BAMAHMUA XMMHUOTEPaNMM, BO3HUKAIONINE HAa KICTOYHOM
YPOBHE, TO CMOXKEM Ha4arh paboTy Haj CrocoOaMu 3allUThl 3T0pPO-
BbIX KJETOK NaNVEHTOB, JIYAIIUXCsA OT PaKa», — TOBOPUT HOCTHOK
[Terpa benn (Petra Beli).

Exercise 9. Translate the text using PROMT (Déja Vu, TRADOS).
Analyze the transiation and make corrections.

The bases for hereditary diseases are changes in the hereditary
substances which are passed on from one generation to the next
via the germ line cells. The change in the hereditary substance may
take place at chromosome level or in the DNA itself. A distinction
is made between monogenic and polygenic diseases. However,
it is becoming increasingly apparent that the distinction between
monogenic and polygenic diseases is an artificial one. Many of the
so called monogenic diseases are not determined by a single gene
but depend in their manifestation on the controlling and regulating
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influences of other genes. The term multifactorial illnesses refers to
disorders which arise as a result of an interaction between heredity
and environment that is not fully understood in the majority of
cases.

Exercise 10. Write a précis and an annotation of Text 1.

Exercise 11. Write an annotation of the following article from the
Herald Sun. ¢

GENDER BENDING IN THE GENES

MELBOURNE scientists have broken new ground in supporting
the case that genetics more than individual choice play a key role in
determining our sense of gender.

A transsexual gene, believed to be responsible for people feeling
they were born the wrong sex, has been discovered by the Melbourne
team,

The breakthrough supports the view that there is a biological
basis to the gender confusion faced by transsexuals, rather than the
social stigma attached with theories that gender reassignment is a
lifestyle choice.

In the largest genetic study of its kind, 112 male-to-female
transsexuals took part in a study involving several Melbourne
research bodies and the University of California, Los Angeles.

After studying the DNA of the male-to-female transsexuals,
genetic experts from Prince Henry’s Institute at the Monash Medical
Centre found they were more likely to have a longer version of a
gene known to modify the action of sex hormone testosterone.

The genetic abnormality on the androgen receptor gene is
believed to lower testosterone action during fetal development, and
“under-masculinise” the person’s brain, leading them to feel like a
female trapped in a male body.

Lead researcher Associate Prof Vincent Harley, head of molecular
genetics at Prince Henry’s, said the findings dismissed decades of
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debate that physiological factors such as childhood trauma were
responsible for people’s belief they should be the opposite sex.

“There is a social stigma that transsexualism is simply a lifestyle
choice. However, our findings support a biological basis of how
gender identity develops,” he said.

Other recent studies have indicated family history and genetics
are involved in gender identity, a view supported by Monash Gender
Dysphoria Clinic director Dr Trudy Kennedy.

“People who come to our clinic describe how they knew they
were different at a very early age; just three or four years old when
they were at kindergarten,” Dr Kennedy said.

“This is something that people are born with, and it’s certainly
not a lifestyle choice, as some have suggested.”

Publishing their results today in the Biological Psychiatry
journal, the researchers call for expanded genetic studies to
investigate a wider range of genes, which may also play a part in
gender identity.

“It is possible that a decrease in testosterone levels in the brain
during development might result in incomplete masculinisation
of the brain in male-to-female transsexuals, resulting in a more
feminised brain and a female gender identity,” they wrote.

Julie Peters, a transgender person, said she knew from as young
as three that she did not fit into being a boy.

“I have always had the personality of a girl. I suppose is the way
[ perceive it, and even from a very young age, three or four, I was
really mad at people for making me a boy,” she said.

“I personally think it (gender) is a combination of both (nature
and nurture). You are born with a predisposition to have a certain
personality, and then depending on the culture you are brought up in
your personal situation.”

The study research was jointly funded by the National Health
and Medical Research Council and the US National Institutes of
Health.

(by Grant McArthur)
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Text 2
DNA, MUTATIONS AND GENES

Reproduction of DNA (replication). Most cells have to divide
all the time. They have a limited lifespan. In order to maintain
their function, they must pass on the hereditary information stored
in their nuclei to daughter cells. The DNA strands thercfore have
to be copied. For this, the DNA doubleg, strands have to divide into
single strands and a complementary strand is then produced (DNA
replication). In this way the genome duplicates itself. Then the sets
of chromosomes move to opposite cell poles and the cell divides.
In this way, the sell has propagated itself. This process happens a
million times every second in the human organism and ensures
that the human body renews (regenerates) itself. In old age, the
production rate of new cells no longer keeps up with the dying rate
of old cells. This leads to atrophy and dying processes.

Importance of mutations. For perfect functioning of the human
organism, stability and constancy of the genetic information is
essential. On the other hand, such a complex process as the transfer
of genetic information is very susceptible to error. If the hereditary
information is altered in any way, this can have far reaching
consequences. Such alterations are called mutations. A mutation
can occur spontaneously during the coping of the DNA (faulty
replication) or through the external influence damaging the cell.
Examples of external influences (mutagens) which can damage
the hereditary information are chemicals, radiation and viruses.
Sometimes mutations lead to an exchange of only a single DNA base
(nucleotide). Such a mutation is called a point mutation. Other kinds
of mutation are the deletion and the addition of several nucleotide
sequences. These lead to a change in the original nucleotide
sequence with the likelihood that proteins will be improperly
produced ecither quantitatively or qualitatively. This in its turn may
have consequences with regard to the functions of the cell and the
organism. Of course, mutations can affect the chromosomes as a

38




whole, so that, for example, the number of chromosomes is increased
or chromosome sections are deleted.

Mutations can occur in all types of cell; in a muscle cell, an
intestinal cell or in a bone cell. Such mutations (somatic mutations;
mutations of body cells) remain restricted to the corresponding body
lissue of the individual and are not passed on to future progeny.
On the other hand, if mutations occur in the germ line cells, these
changes may be passed on to the next generation.

This distinction shows that genetic changes do not always have
to be inherited. It is much more likely that during the innumerable
cell divisions which take place in the organism during the course
of human life, somatic mutations will occur time and time again
which may cause or contribute to an illness. This is the case, for
cxample, in the majority of cancers. A genetic disease is, therefore,
not necessarily an inherited disease. On the other hand, mutations in
the germ line cells can cause inherited genetic illnesses to develop.
Such a mutation may have happened several thousands of years ago
and has since then been passed down from one generation to the next
within certain families according to certain rules of inheritance.

Not every nucleotide sequence departing from the norm within
a gene (mutation) leads to illness. Our genes with their innumerable
mutations, exhibit a broad span of variation which gives every
individual life form its own unique identity. In medicine this fact
is used not only to provide evidence of current or future diseases.
Genome analysis can also be used to identify persons (e.g. as part of
a paternity test) by means of a process called genetic fingerprinting
(DNA fingerprinting). DNA can also be recovered from the remains
of the deceased even after long periods of time. For example, after
a plane crash, DNA analysis enables casualties to be identified.
Historical research also makes use of genome analysis.

Active and inactive genes. Human life starts when an egg cell
is fertilized by a sperm cell. Each cell contributes half a set of its
hereditary material. So 23 maternal chromosomes and 23 paternal
chromosomes meet in a fertilized cell. This fertilized cell (zygote)
doubles its set of chromosomes before its division and so then passes
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on the genetic information (the genome) to two daughter cells, which
in their turn divide into four cells and so on until after 9 months a child
is born with all its organs fully developed. Continuous cell division
associated with DNA replication guarantees that the original genetic
information in the starting cell is passed on to all other cells. And yet
during the embryo phase, cells emerge which have to perform very
different tasks and also “know” that they have to carry out different
functions (cell differentiations). But why does a muscle cell look
quite different and have a function different from say an intestinal
cell although they both have the samé hereditary material in their
nucleus? In every cell only a fraction of the entire genome is active.
A large number of regulatory and control sections determine what part
of the cell genome is inactivated at what time and what part actively
synthesizes proteins and so also forms certain tissue structures. This is
a highly complex process which is only beginning to be understood in
the still relatively young branch of genome research.

(by M. Adem from Molecular Biology and Applied Genetics)

VOCABULARY

allele — annens

atrophy — aTpodus, ocnadnenue (opraua, TKaHu), HCTOUEHAE
chromatin —- xpoMaruu

diploid — punnoun (¢ ZBOHHEIM YHUCIIOM XPOMOCOM)

DNA fingerprinting — anamas JJTHK

dying rate — CKOpOCTE OTMUPAHHs

egg cell — sRueweTka

gamete — ramera, [oJoBas KIierKa

genome analysis — uccieq0Banue reHoMa

haploid — rammoun

histone — rucToH (HM3KOMOICKYASIPHbLI Genok, cesa3annbii ¢ JJHK)
inherited disease -— HacnencTBeHHas Gone3Hb

life form — Qopma xu3HM, XKKBOH OPTaHH3IM

mutagen, mutagene — MyTareq

mutation — MyTaius

onset — Benbluka, nposaeHue (GoIe3HH), HAYA0, HACTYILIEHUE
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ovum (pl. ova) — 5o, JKeHCKas 3apOoBIIEBas KIeTKa
piternity test — TeCT Ha yCTaHOBICGHHUE OTLOBCTRA
[point mutation — ToYeUHas My Taus

progeny — MOTOMCTBO

propagate - pa3MHOXKATLCS, PEIPOIY HUPOBATE
replication — penukanysi, ayTopenpoLyKIus

somatic mutation — coMardueckas MyTauysg

sperm cell — cniepmaroszony

zygote — 3UroTa, oIIOAOTBOPEHHAS SHIIEKIIETKA

Exercise 12. Give the Russian equivalents for the following terms.

1) progeny; 2) replication; 3) propagate; 4) dying rate;
5) atrophy; 6) mutagene; 7) reproduction; 8) inherited disease; 9) life
form; 10) paternity test; 11) genome analysis; 12) egg cell.

Exercise 13. Give the English equivalents for the following terms.

1) Bocmpou3BeicHUE, PENPOAYKIHS; 2) Matpuna; 3) pasMHO-
XKATHCH, PENPOAYHUpOBaTh; 4) CKOPOCTH OTMHUpaHUS; S5) arpodwus,
ocnabnenue (oprana, TKaHH), UCTOLIEHHE; 6) MyTarcH; 7) HOTOM-
cTBO; 8) mocpennuk; 9) dbopma xu3HM, KUBoH opranmsm; 10) rect
Ha yCTaHOBJECHHE OTLOBCTBa; 11) uccnenoBanue revoma; 12) siine-
wietka; 13) auts (nems) JAHK; 14) nyxneorux; 15) depment; 16) pe-
TUIHKAIMA, ayTopenpoaykuus; 17) ocHopanue; 18) Oemox; 19) Txams;
20) HacnencTBeHHas OONE3Hb.

Exercise 14. Substitute the corresponding terms for the following
definitions.

1) chromosomes present in the same number in men and
women; 2) constituents of the nucleotides; 3) material from which
the chromosomes are made: DNA, proteins (histones and non-
histone proteins); 4) different alternative forms of the same gene;
5) procedures for changing the genetic information; 6) utilization
of DNA polymorphisms for producing a genotype specific to the
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individual; 7) the changing of the structure or a gene, resulting in
a variant form that may be transmitted to subsequent generations,
caused by the alteration of single base units in DNA, or the
deletion, insertion, or rearrangement of larger sections of genes or
chromosomes; 8) the process by which genetic material gives rise
to a copy of itself; 9) a fertilized ovum; 10) a mature haploid male
or female germ cell that is able to unite with another of the opposite
sex in sexual reproduction to form a zygote.

]
Exercise 15. Insert the missing terms. Translate the sentences into

Russian.

1) In order to maintain their function, cells must pass on the ... stored
in their nuclei to daughter cells. 2) In old age the production rate of
new cells no longer keeps up with the ... of old cells. 3) For perfect
functioning of the human organism, stability and constancy of the ... is
essential. 4) Sometimes mutations lead to an exchange of only a
single ... (nucleotide). 5) ... or mutations of body cells remain restricted
to the corresponding body tissue of the individual and are not passed
on to the future progeny. 6) On the other hand, if mutations occur in
the ... line cells, these changes may be passed on to the next generation.
7) Genome analysis can also be used to identify persons (e.g. as part of
a paternity test) by means of a process called genetic ... . 8) Historical
research also makes use of ... analysis. 9) So 23 maternal chromosomes
and 23 paternal chromosomes meet in a fertilized ... . 10) Continuous
cell division associated with DNA ... guarantees that the original
genetic information in the starting cell is passed on to all other cells.
11) But why does a muscle cell look quite different and have a function
different from say intestinal cell although they both have the same
hereditary material in their ... ?

Exercise 16. Translate the nominative attributive censtructions
into Russian.

1) production rate; 2) point mutation; 3) DNA double strand;
4) DNA replication; 5) opposite cell poles; 6) nucleotide sequence;
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/) body tissue; 8) germ cell; 9) cell division; 10) genome analysis
(rescarch); 11) cell differentiation; 12) tissue structure; 13) sickle
cell; 14) sickle cell disease; 15) sperm cell; 16) nucleotide base;
I 7) germ line cell; 18) template strand.

Exercise 17. Find in the text the description of the following
processes.

1) DNA replication; 2) faulty replication; 3) mutation; 4) point
mutation; 5) somatic mutation; 6) cell differentiation.

Exercise 18. Answer the questions.

1) What is the genome? 2) In what way does the genome
duplicate itself? 3) What guarantces that the original genectic
information in the starting cell is passed on to all other cells?
3) What ensures that the human body regenerates itself? 4) What
is the cause leading to atrophy and dying processes? 5) What is
essential for perfect functioning of the human organism? 6) How
can a mutation occur? 7) What is a point mutation? 8) What is the
difference between somatic mutations and mutations in the germ
line cell? 9) What mutations are not passed on to future progeny?
10) What external factors can damage the hereditary information?
11) What mutations can cause inherited genetic illnesses to develop?
12) What are the spheres of genome analysis application?

Exercise 19. Translate from Russian into English

HOBPEXKAEHNSA JHK OITACHbBLI JJIsf 3JOPOBbBSA

Mpmuorue GaxTops! (0T COTHEHHOTO U3TyUYEHUS A0 SKOJIOTHYECKOH
00CTaHOBKM M HOpPMAaJIbHBIX METaOOJIMYeCKUX MPOLECCOB, MpoTe-
KaloHIMX B KiIeTKe) MoryT nospexaars JHK u3o aus B ness. B pe-
3yJIBTaTe BO3HUKHOBCHHS JAHHBIX IOBPCKICHUI MOTYT 00pa3oBbI-
BaThCS ATHIINYHEIC OCIKOBBIE MOJICKYJIbI, KOTOPbie CHOCOOHEL PE3KO
OBBILIATH BEPOSITHOCTH BOSHUKHOBEHMUS HOBOOOPa30BaHUI.
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HAna Toro 4roOnl 3aIUTUTLCSH OT PA3BHTHS HOBOOOpA30BaHUM,
nospexncHHas JIHK 3amyckaer B KJerke CIOXHYIO TIOCIEHOBa-
TENBHOCTh TEHHBIX peakuud. B pesynprare mpoTexaHus MaHHBIX
peakuyil NPOMCXOAUT 3aMCIJICHUE PA3IMYHBIX IPOIECCOB WM HX
ocTaHoBKa. Takum o0pa3om, KJIeTKa KaK OBl HAUMHAET JKAaTh, KOTAa
BEJIMKOE MHOKECTBO MOJIEKYT HauHeT paborarh Haj MOBPEKICHHOH
JHK.

Hnerrtnduxanus OENKOB, MMEIOMIMX KIIOYSBOE 3HAUCHHEC JIL
BOoCcTaHoBiIeHUs noppexaeHHod JIHK¢ moxer moMouys B momcke
HOBBIX JICKAPCTBCHHBIX MuIreHed. Y myTeM MCcmons30BaHys mperna-
partoB, paboTAOMUX Yepe3 TaKUe MHILICHH, BO3MOMKHO, TIONYIUTCH
MHHUMU3HUPOBATH TOOOUHBIE 3(PPEKTHI, KOTOPHIC UMEIOT MECTO B TEX
Clyyasx, KOrja JeKapCTBEHHOE CoeMHeHHEe 00JIaiaeT CAUIKOM iU~
POKUM CIIEKTPOM ACUCTBUS B OPraHU3ME.

Exercise 20. Translate the text using PROMT (Déja Vu,
TRADQOS). Analyze the translation and make corrections.

It is thought that about 5% of all newborn babies come into
the world with an inherited disorder. About 0.5% have a clinically
relevant chromosome anomaly and about 1% have a monogenic
inherited disorder. The remainder of disorders are multifactorial
or due to external factors. Among those who die before their
65" year, inherited disorders are still the fifth most frequent cause
of death. Most death result from inherited heart disorders followed
by anomalies of the central nervous system (brain, spinal cord) as
well as urogenital anomalies (urinary and reproductive organs) and
gastrointestinal anomalies (digestive organs).

(www.medweb.ru)

Exercise 21. Write a précis and an annotation of Text 2.




UNIT 3. GEOLOGY

Text 1

DEEP EARTH "

The surface of the Earth is covered by a relatively thin, cold,
hard crust. Benecath the oceans it is about 7 or 8 kilometres thick;
in the continents, 30 to 60 kilometres thick. At its base lies the
Mohorovicic discontinuity or Moho, a layer which reflects seismic
waves, probably as a result of a change in composition to the dense |
| rocks of the mantle beneath. The lithosphere, the complete slab of I
cold, hard material on the Earth’s surface, includes not only the |
crust but the top of the mantle as well. In total, the continental
lithosphere may be 250 or even 300 kilometres thick. It thins
| under the oceans, as you approach the mid-ocean ridge system,

down to little more than the 7-kilometre crust. The lithosphere is
not a single rigid layer, however. It is split into a series of slabs -‘
called tectonic plates. They are our principal clue as to how the
deep Earth works. To understand what’s going on, we must probe \
beneath the crust.

Only 30 kilometres away from us lies a place we can never
visit. If the distance was horizontal it would just be an easy bus ride
away, but the same distance beneath our feet is a place of almost
unimaginable heat and pressure. No mine can tunnel that deep.

A proposal in the 1960s to use ocean drilling techniques from the |
oil exploration industry to drill right through the ocean crust into
the mantle, the so called Moho project, was ruled out on grounds
of cost and difficulty. Attempts at deep drilling on land on Russia’s
Kola Peninsula and in Germany had to be abandoned afier about
11,000 metres. Not only was the rock difficult to drill, but the heat
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and pressure tended to soften the drill components and squeeze the
hole shut again as soon as it was drilled.

There is one way in which we can sample the mantle directly:
in the outpourings of deep rooted volcanoes. Most of the magma
that erupts from volcanoes comes from only partial melting of the
source material, so basalt, for example, is not a corplete sample
of mantle rock. It does, however, carry isotopic clues to what lies
beneath.

Violent volcanic eruptions do sometimes carry in their magma
more direct samples of mantle rocks. ‘These so called xenoliths are
samples of mantle rock that have not been melted, just carried along
in the flow. They are typically dark, dense, greenish rocks such as
peridotite, rich in the mineral olivine, a magnesium / iron silicate.
Similar rock is sometimes found in the deep cores of mountain
ranges which have been thrust up from great depths.

Recent analysis of seismic data from around the world has
revealed a thin layer at the base of the mantle, the D-layer, up to
200 kilometres thick. It is not a continuous layer but seems more like
a series of slabs, a bit like continents on the underside of the mantle.
This could be regions where silicate rocks in the mantle are partly
mixed with iron-rich material from the core. But another explanation
1s that this is where ancient ocean lithosphere comes to rest. After
its descent through the mantle, the slab is still cold and dense so it
spreads out at the base of the mantle and is slowly heated by the core
until, perhaps a billion years later, it rises again in a mantle plume to
form new ocean crust.

Clues to the deep interior of the Earth also come from measuring
tiny variations in day length. Our spinning planet is gradually
slowing down due to the pull of the moon on the tides and to the
rising of land compressed by ice in the last Ice Age. But there are
other even smaller variations of a few billionths of a second. Some
may be due to atmospheric circulation blowing on mountain ranges
like wind on a sail. But there is another component which seems
to be caused by circulation in the outer core pushing on ridges in
the base of the mantle like ocean currents pushing on the keel
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ol a ship. So there may be ridges and valleys like upside down
mountain ranges on the base of the mantle. There seems to be a great
depression in the core beneath the Philippines that is 10 kilometres
deep, twice the depth of the Grand Canyon. Bulging up beneath the
Giulf of Alaska is a high spot on the core; a liquid mountain taller
than Everest. Maybe sinking cold material indents the core, while
hotspots bulge up.

We have no direct experience or samples of the Earth’s core.
But we do know from scismic waves that the outer part of it is
liquid and only the inner core is solid. We also know that the core
has a much higher density than the mantle. The only material that
is dense enough and sufficiently abundant in the solar system to
make up the bulk of the core is iron. Although we do not have
samples of the Earth’s core, we do have pieces of something that’s
likely to be similar, in iron meteorites. Though not as common
as stony meteorites, they are easier to spot. They are believed to
come from large asteroids in which an iron core separated out
before they were smashed by bombardment carly in the history of
the solar system. They are mostly made of iron metal but contain
between 7% and 15% of nickel. Often, they have a structure of
intergrown crystals of two alloys, one containing 5% nickel,
the other about 40% nickel, in proportions that give the bulk
composition.

An iron core must have formed in the Earth by gravitational
scparation from the silicate mantle when the new Earth was at
lcast partially molten. As the layers separated, so called siderophile
clements such as nickel, sulphur, tungsten, platinum, and gold
that are soluble in molten iron would have separated with them.
Lithophile elements would have been held back by the silicate
mantle. Radioactive elements such as uranium and hafnium are
lithophile, whereas their decay products, or daughters, are isotopes
of lead and tungsten so would have been separated out into the core
at its formation. That consequently reset the radioactive clock in the
mantle at the time the core formed.
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The centre of the Earth is frozen. Frozen at least from the
viewpoint of molten iron at the incredible pressures down there. As
the planet cools, solid iron crystallizes out from the molten core.

Today, the inner core is about 2,440 kilometres across,
1,000 kilometres smaller than the Moon. But it is still growing. The
iron is crystallizing at a rate of about 800 tonnes a second. That
releases a considerable amount of latent heat, which passes through
the liquid outer core, contributing to the churning of the fluid within
it. As the iron or iron-nickel alloy crysta‘llizes out, impurities within
the melt, mostly dissolved silicatés, separate out. This material
is less dense than the molten outer core, so it rises through it in a
steady rain of perhaps sand-like particles. It probably accumulates
on the base of the mantle like a sort of upside down sedimentation,
collecting in upside down valleys and depressions. There are seismic
hints of a very low velocity layer at the base of the mantle that this
upward sedimentation could explain. The sandy sediment would
trap molten iron just as ocean sediment traps water. By holding iron
within it, the layer provides material that can magnetically couple the
magnetic field generated in the core with the solid mantle. If some
of this material rises in superplumes to contribute to flood basalts
on the surface, it could explain the high concentrations of precious
metals such as gold and platinum in such rocks.

Like the Earth as a whole, the inner core is rotating, but not
exactly in the same way as the rest of the Earth. It is in fact rotating
slightly faster than the remainder of the planet, gaining nearly one-
tenth of a turn in the past 30 years. Understanding why the inner
core 18 spinning so fast may give insight into what is going on in that
strongly magnetic environment. It could be that currents in the outer
core, analogous to the jet streams in the atmosphere, are putting a
magnetic tug on the inner core.

So far, only about 4% of the total core has frozen. But, in 3 or
4 billion years’ time, the entire core will have solidified and we may
lose our magnetic protection.

(by Dr. E Borrero et al. from Earth Science:
Geology, the Environment and the Universe)
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VOCABULARY

nsthenosphere — eeon. acreHochepa (3emin)

bulge — BBIMYYMBATLCSA, BRITIIIHBATHCS, BHIIABATLCA
bulk -— Macca, OCHOBHAS Macca

convergent boundaries — cxoasimuecs rpaHuIIbl

core — sapo (sebecHoro Temna)

Crust — 2eosr. 3eMHas KOPa, HOBEPXHOCTHBIE OTIOKESHHAA

D-layer — cioii D

depression — zeoghus. Bnagna, Aenpeccusl, yriyoneHue

divergent boundaries — pacxosizecs rpaHNIbEI

cruption — u3BepKeHue (ByJIKaHa); BRIOPOC, MpopsIB (IIIaMeHH, BOK)

igneous — 2eon. W3BEPIKCHHDIH, MATMATHYECKIH, BYTKaHHYCSCKUI

impurity — npHMech, 3arpsI3HeHHE

indent — BIABIMBATD, NENATH 3a3yOPHUHEBI

lead — cBuHEn

lithosphere -— zeogpus. nurocdhepa

magnesium silicate — cuukar Maraus (Oenbiii IUrMeHT)

mantle — MaHTHS (3aCTh BHYTPCHHEH CTPYKTYPhL 36MHOFO [H1apa)

melt — pacrnias

Mohorovicic discontinuity (Moho) — cno#t Moxoposuuuaa (Moxo) (Ha-
3BaH TaK B 4eCTh cepOckoro ceticmonora Moxoposuuuta)

oceanic trench — okeaHmueckas BriaZlHa

outpouring -—- BeUIMBaHUC

olivine —— MuHepan ONMBUH, XPHIOIUT, IEPHIOT

peridotite —— MHHEPAT NEPUAOTHT

plume — TeIOMacCONOTOK, ITIOM, CTPY, HuleH(

rift — TpeHinHa, paccenauHa, pasioM

sediment — OTCTOSBIUIMICSH CIIOH, OCATOK

sedimentation — ocaxaeHne, OCeIaHue

seismic wave — celicMudeckas BOJHA

sideriphil — cumepodmn (ar0-71., MMEIOIEe TEHISHIHIO K TOIIOINECHUIO
Kelesa)

slab — mnuTa

squeeze — Heghm. 3aKyHOPHBAIOIMH MaTepyan
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subduction — 2eon. cyGayKius, TOABUF, ONONBUTaHUE (OOHOW TEKTOHH-
4eCKO# MINTBLI NOJ, IPYIYIO)

sulphur — cepa

tungsten — Bonbhpam

tug — PHIBOK, TAHYINEE YCUIUE

xenolith — MuHepan kCeHOMUT

Exercise 1. Give Russian equivalents for the following terms.
1

1) crust; 2) mantle; 3) core; 4) slab; 5) eruption; 6) tungsten;
7) lead; 8) iron-nickel alloy; 9) impurity; 10) sedimentation.

Exercise 2. Give English equivalents for the following terms.

1) cxomsauuecs rpaHunsl; 2) sapo (HebecHoro Tena); 3) zeon.
3eMHas Xxopa; 4) nojoaBUraHue (ONHOH TEKTOHHYECCKON ILIMTHI
O APYIYI0); 5) TpelMHa, paccenuHa, pa3noM; 6) mMaHTHd (4acTh
BHYTPECHHEH CTPYKTYphl 3€MHOrO miapa); 7) eeo¢us. BHanusa,
Jenpeccust, ynrybnenue; 8) niura; 9) cepa; 10) Boiasdpam.

Exercise 3. Substitute the corresponding terms for the following
definitions.

1) a thin semiftuid layer of the Earth (100—200 km thick), below
the outer rigid lithosphere, forming part of the mantle and thought
to be able to flow vertically and horizontally, enabling sections of
lithosphere to subside, rise, and undergo lateral movement; 2) the
rigid outer layer of the Earth, having an average thickness of about
75 km and comprising the Earth’s crust and the solid part of the
mantle above the asthenosphere; 3) the solid outer shell of the Earth,
with an average thickness of 30—35 km in continental regions and
5 km beneath the oceans, forming the upper part of the lithosphere
and lying immediately above the mantle, from which it is separated
by the Mohorovicic discontinuity; 4) the central part of the Earth,
beneath the mantle, consisting mainly of iron and nickel, which
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has an inner solid part surrounded by an outer liquid part; 5) the
boundary between the Earth’s crust and mantle, across which there
is a sudden change in the velocity of seismic waves; 6) the part of
the Earth between the crust and the core, accounting for more than
82% of the Earth’s volume (but only 68% of its mass) and thought
to be composed largely of peridotite; 7) geol. the process of one
tectonic plate sliding under another, resulting in tensions and faulting
in the Earth’s crust, with earthquakes and volcanic eruptions;
8) seismic wave — an earth vibration generated by an earthquake or
explosion; 9) a dark coarse-grained ultrabasic plutonic igneous rock
consisting principally of olivine; 10) an olive-green mineral of the
olivine group, found in igneous and metamorphic rocks.

Exercise 4. Insert the missing terms.

There is strong evidence that Earth has a layered structure with
(1) a (2), and (3). This description of the structure is important for
historical reasons and for understanding how (4) evolved over time.
There is also another, more detailed structure that can be described.
This structure is far more important in understanding the history
and present appearance of (5) surface, including the phenomena of
carthquakes and volcanoes.

The important part of this different structural description of
FEarth’s (6) was first identified from seismic data. There is a thin zone
in the (7) where (8) undergo a sharp decrease in velocity. This low-
velocity zone is evidently a hot, elastic semiliquid (9) that extends
around the entire Earth. It is called the (10) after the Greek for “weak
shell.” The asthenosphere is weak because it is plastic and mobile
and yields to stresses. In some regions, the (11) is completely liquid,
containing pockets of magma.

The rocks above and below the asthenosphere are rigid, lacking
a partial melt. The solid layer above the asthenosphere is called
the (12) after the Greek for “stone shell.” The lithosphere is also
known as the “strong layer” in contrast to the “weak layer” of the
asthenosphere. The lithosphere includes the entire (13), the (14),
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and the upper part of the (15). The asthenosphere is one important
source of magma that reaches Earth’s surface. It is also a necessary
part of the mechanism involved in the movement of the (16). The
lithosphere is made up of comparatively rigid plates that are moving,
floating in the upper (17) like giant ice sheets floating in the ocean.

Exercise 5. Translate the nominative attributive constructions

used in text 1 into Russian.
R {

1) mid-ocean ridge system; 2) the 7-kilometre crust; 3) easy bus
ride away; 4) ocean drilling techniques; 5) oil exploration industry;
6) ocean crust; 7) ocean sediment;8) mantle rock; 9) magnesium /
iron silicate; 10) silicate rocks; 11) iron-rich material; 12) ocean
lithosphere; 13) mantle plume; 14) day length; 15) mountain range;
16) bulk composition.

Exercise 6. Read text 1 and answer the questions.

1) What are the three main areas of Earth’s interior?

2) Why did attempts at deep drilling on Iand on Russia’s Kola
Peninsula and in Germany have to be abandoned after about 11,000
metres?

3) What is the middle part of Earth’s interior?

4) In which way can we sample the mantle directly?

5) What elements is the core of the Earth composed of?

6) Seismological studies suggest that the core has a liquid outer
core and solid inner core, don’t they?

7) What is the separation of materials that gave Earth its layered
interior called?

8) What is a vibration that moves through any part of Earth
called?

9) What is the boundary between the crust and the mantie called?

10) What is the mantle composed of?

11) What does the evidence from meteorite studies propose about
the chemical composition of the core?
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12) What is the layer that is broken up into plates that move in
the upper mantle?

Exercise 7. Translate into Russian.

1) The surface of the Earth is covered by a relatively thin, cold,
hard crust. Beneath the oceans it is about 7 or 8 kilometres thick;
in the continents, 30 to 60 kilometres thick. At its base lies the
Mohorovicic discontinuity or Moho, a layer which reflects seismic
waves, probably as a result of a change in composition to the dense
rocks of the mantle beneath.

2) The lithosphere, the complete slab of cold, hard material on
the Earth’s surface, includes not only the crust but the top of the
mantle as well. In total, the continental lithosphere may be 250 or
even 300 kilometres thick. It thins under the oceans, as you approach
the mid-ocean ridge system, down to little more than the 7-kilometre
crust.

3) The lithosphere is not a single rigid layer, however. It is split
into a series of slabs called tectonic plates. They are our principal
clue as to how the deep Earth works. To understand what’s going on,
we must probe beneath the crust.

4) No mine can tunnel that deep. Attempts at deep drilling
on land on Russia’s Kola Peninsula and in Germany had to be
abandoned after about 11,000 metres. Not only was the rock
difficult to drill, but the heat and pressure tended to soften the
drill components and squeeze the hole shut again as soon as it was
drilled.

5) There is one way in which we can sample the mantle directly:
in the outpourings of deep rooted volcanoes.

6) Violent volcanic eruptions do sometimes carry in their
magma more direct samples of mantle rocks. These so called
xenoliths are samples of mantle rock that have not been melted,
just carried along in the flow. They are typically dark, dense,
greenish rocks such as peridotite, rich in the mineral olivine, a
magnesium / iron silicate.
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7) Recent analysis of seismic data from around the world has
revealed a thin layer at the base of the mantle, the D-layer, up to
200 kilometres thick. It is not a continuous layer but seems more like
a serics of slabs, a bit like continents on the underside of the mantle.
This could be regions where silicate rocks in the mantle are partly
mixed with iron-rich material from the core.

8) So there may be ridges and valleys like upside down
mountain ranges on the base of the mantle. There seems to be a great
depression in the core beneath the Philippines that is 10 kilometres
deep, twice the depth of the Grand Canyon. Bulging up beneath the
Gulf of Alaska is a high spot on the core; a liquid mountain taller
than Everest. Maybe sinking cold material indents the core, while
hotspots bulge up.

9) We have no direct experience or samples of the Earth’s core.
But we do know from seismic waves that the outer part of it is
liquid and only the inner core is solid. We also know that the core
has a much higher density than the mantle. The only material that is
dense enough and sufficiently abundant in the solar system to make
up the bulk of the core is iron. Although we do not have samples of
the Earth’s core, we do have pieces of something that’s likely to be
similar, in iron meteorites.

10) An iron core must have formed in the Earth by gravitational
separation from the silicate mantle when the new Earth was at
least partially molten. As the layers separated, so called siderophile
elements such as nickel, sulphur, tungsten, platinum, and gold
that are soluble in molten iron would have separated with them.
Lithophile elements would have been held back by the silicate
mantle. Radioactive elements such as uranium and hafnium are
lithophile, whereas their decay products, or daughters, are isotopes
of lead and tungsten so would have been separated out into the core
at its formation. That consequently reset the radioactive clock in the
mantle at the time the core formed.

11) Continental crust is less dense, granite-type rock, while the
oceanic crust is denser basaltic rock. Both types of crust behave as if
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they were floating on the mantle, which is denser than either type of
crust.

Exercise 8. Translate into English.

1) ACTpOHOMBI H3y4arOT KOCMOC, MOJYYalT HH(YOPMALUI O
IUIAHETaX U 3BE3JaX, HECMOTPS Ha UX OTPOMHYIO ylaJIeHHOCTh. [Ipu
3TOM Ha caMoi 3emie He Meubine Taiin, yem Bo Bceenennoii. U ce-
roJHs yYeHBIC He 3HAIOT, YTO BHYTPH Hamueid rutanetsl. HaGmonas,
KaK BBLJIMBAETCs j1aBa IPHU W3BEPIKEHUM BYJIKaHA, MOXKHO TOAYMATh,
910 BHYTPH 3eMJs Toxe pacruiasieHHas. Ho 310 e Tax.

2) LlenTpanbHas 9acTh 3€MHOTO Ilapa HaseiBacrtcs saapoM. Ero
paauyc cocrasinger okono 3500 kM. YdeHsle MosiaraloT, 9TO BHEIII-
Hss 9acTh A/pa HAXOOUTCS B PaCIUIABICHHO-XKUAKOM COCTOSHHH, a
BHYTPEHHsAS — B TBepAOM. Temneparypa B Hem gocturaeT +5000°C.
Ot 41pa K IOBEPXHOCTH 3eMIIM TeMIIepaTypa U JABICHHE TOCTENECH-
HO CHIXKAIOTCH.

3) Anpo 3emsm mokpeito mantvei. Ee Tommmba cocraBis-
et mpubnusutenbHo 2900 kM. MaHTHIO, KaK U SIPO, HUKTO HUKOT-
Ja He Bugen. Ho mpeanonararot, yro yem Onuxke K HEHTPY 3emiw,
TEM HaBJIEHUE B HEH BBILIE, @ TEMIIEPATypa -— OT HECKOJIBKHX COTEH
2o +2500°C. Cuauraror, 4T0O MaHTHS TBEpAasi, HO OJAHOBPEMEHHO H
pacKaJeHHasl.

4) IloBepx MaHTUY Hallla TJIAHETA [IOKPHITA KOPOit. DTO BepxHuit
TBepAbii cnor 3emnn. Ilo cpaBHeHHIO C sIpOM W MaHTHell 3eMHas
Kopa o4eHb ToHKas. Ee tommna cocrapnser muus 10—70 xm. Ho 310
Ta 3eMHas TBEPAb, [10 KOTOPOH MBI XOJUM, TEKYT PeKH, HA HEH 1o-
CTPOCHBI TOPOJIA.

5) 3emHas xopa o6pa3oBaHa pasaUYHBIMHA BeuiectBamy. OHa co-
CTOMT U3 MUHEPAJIOB H FOPHBIX NOPOJ (TPAHUT, ECOK, DinHa, Topd
1 1p.). MuHepabl ¥ TOPHbIE MOPOAB Pa3INIAOTCS [0 LBETY, TBEp-
JOCTH, CTPOEHMIO, TEMIIEPAType IIABICHUS, PACTBOPUMOCTH B BOJAE
¥ JpPYyruM CBOMCTBaM. MHOrue M3 HUX YeJIOBEK IIMPOKO HCITOJIb3Y-
CT, HallpUMep, KaK TOILIMBO, B CTPOMTEILCTRE, AJISA HOIYYCHUS Me-
TaJIJIOB.
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6) TonmuHa 3eMHO Kophl (BHeIHeil 000109KH) U3MEHSIETCH OT
HECKOJIbKMX KHJIOMETPOB (B OKCAaHMYECKAX O0IACTAX) O HECKONb-
KHX JECATKOB KHJIOMETpOoB (B TOpHBEIX paionax marepukoB). Coe-
pa 3eMHOU KOpHl 0O4eHb HeOONbIIas, Ha e¢ OO TIPUXOIUTCS BCETO
okono 0,5% ob1meli Macchl IIITAHETH.

7) Ha gomo MaHTHU IpHXOIUTCS OKOIo 67% o6uieir Maccrl Tuia-
BeThl. TBepaplil crnofl BepxHEedl MaHTHHU, PACIPOCTPAHIIOMMICT 10
pa3siIu4HBIX [IyOWH NOJ OKCaHAMH M KROHTHHEHTAaMH, COBMECTHO C
36MHOW KOpOH HA3BIBAIOT JTHTOCHEPOH — caMoi KeCTKOi 060m0u-
ko 3emnu. Ilox Hell orMmeueH cioli, rie HabIIONACTCS HEKOTOPOE
YMEHBIIEHNE CKOPOCTH PacpOCTPAHECHUA CEHCMUYCSCKHX BOJH, 9TO
TOBOPUT O CBOCOOPAa3sHOM COCTOSHMY BemlecTBa. JTOT CJOH, MeHee
BA3KHH 1 O0Jee IUIACTHYHEIN [T0 OTHOMICHUIO K BBIIIE- U HIDKEJICKA-
MM CJIIOSAM, Ha3bpIBalOT acTeHocgepoil. Cunraercs, 9TO BEIIECCTBO
MAHTUY HAXOJIUTCS B HEIIPEPHIBHOM JBHXCHHUH.

8) 3emHOe€ siApO pa3ensercs Ha 2 OTACHbHbIC 00NIaCTH: KUAKYIO
(BHEIIHEE AAPO) U TBEPAYIO (BHYTpPEHHEE), MEepexo)f MEX/Ly HUMH
neXuT Ha miybuHe 5156 xM. ITo cOBpeMEHHBIM TaHHBIM BHEUIHEE
AP0 MpEaCcTaBiIgeT co0OH BpaIaroiuccsl IIOTOKH PACIUIaBISHHOTO
XKeJle3a ¥ HUKEJs, XOPOIIO NPOBOJSINME MTEKTPHIeCTBO. IMEHHO ¢
HIM CBSI3BIBAIOT HPOHCXOXKACHHE 36MHOr0 MarHUTHOro monus. Cuu-
TaeTCA, 4TO NEKTPUICCKHE TOKU, TEKYIHE B XUIKOM sipe, CO3Aa-
IOT T100aJIbHOE MarHUTHOE TIOJIE.

9) Cioli ManTHU, HaXOIAIMIiCA B CONPUKOCHOBEHNHA C BHEITHUM
AAPOM, MCTIBITBIBACT €r0 BIMSHHE, IIOCKOJIBKY TEMIIEpaTypsl B sIpe
BBIIIE, YeM B MAaHTHH. MecTaMu 3TOT CIIoH TIOPOKIIAET OIPOMHSLIE,
HanpapsICHHBIE K IIOBEPXHOCTH 3eMIM TEIIOMACCOMOTOKY — ILTIO-
MBI.

10) 3emnas kopa — BHeITHsS TBepaas 00osouka (kopa) 3emin,
BEPXH#AA YacTh JUTOC(hepsl. Huske KopBl HaxomuTCa MaHTHA, KOTOpas
OTJINYAETCH COCTaBOM U (U3MYECKHMHM CBOMCTBAaMH — OHa Oonee
IUIOTHAsA, CONEPKUT B OCHOBHOM TYTOIIJIaBKHE JIEMEHTHI. Paznender
KOPY M MaHTHUIO TpaHHIa MoXopoBu4YMya, IWIH COKpaleHHo Moxo,
Ha KOTOPOH IIPOMCXOMUT PE3KOEe YBEIMYEHHUE CKOPOCTeH celicMu-
yeckux BojH. C BHEIHEN CTOpOHbI OonbIIas 4acTh KOPb! MOKPHITA
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ruapocdepoil, a MeHbIas HaXOOWTCS MOA BO3NeHCTBHEM aTMoche-
pBL. 3eMHasg KOpa CXOKa IO CTPYKType C KOpoit GONBINMHCTBA Iijia-
HET 36MHOM IPyNIbI, 3a uckaroueHneM Mepkypus. Kpome Toro xopa
CXOXKETO THIIA €CTh Ha JlyHe n MHOTMX CIIyTHHKaX TLIaHeT-THI'aHTOB.
[Tpu >ToMm 3emnd yHHKanbHA TEM, YTO 0ONAAACT KOPOM ABYX THIIOB:
KOHTHHEHTaNbHOM 1 oKeaHHuYeckod. Macca 3eMHOM KOPEHI OLieHHMBa-
erca B 2,8x10" tond (3 uux 21% — okeanmyeckas xkopa u 79% —
KoHTUHeHTaIbHasA). Kopa cocrasmser jauuis 0,473% o0meii Maccsl
3emum. B GonpuiMHCTBE CiTygaeB Kopa COCTOMT U3 0asansros. Jlus
3¢MHOM KOPBI XapaKTepHHI TOCTOSHHBIC ABUIKCHUS: TOPU30HTAJIb-
HEBIe U KoseOaTebHbIe.

11) XapakrepHas uepra sBomonud 3emun — guddepeHumanms
BEIECTBA, BBHIPAKEHUEM KOTOPOH CIY)XHT O0OJIOUCYHOE CTPOCHHME
Hamel minanrersl. JInrocdepa, rugpocdepa, armocdepa, Grochepa
00pa3yloT OCHOBHEIC 0000YKKM 3eMITH, OTIMYAIONIAECS XUMUYe-
CKHM COCTABOM, MOIITHOCTBIO M COCTOSTHHEM BCIIECTBA.

Exercise 9. Translate the text using PROMT (Déja Vu, TRADOS).
Analyze the translation and make corrections.

HISTORY OF EARTH’S INTERIOR

Many of the properties and characteristics of Earth, including
the structure of its interior, can be explained from current theories
of how it formed and evolved. Here is the theoretical summary of
how Earth’s interior was formed, discussed as if it were a fact. Keep
in mind, however, that the following is all conjecture, even if it is
conjecture based on facts.

In brief, Earth is considered to have formed about 4.6 billion
years ago in a rotating disk of particles and grains that had condensed
around a central protosun. The condensed rock, iron, and mineral
grains were pulled together by gravity, growing eventually to a
planet-sized mass. Not all the bits and pieces of matter in the original
solar nebula were incorporated into the newly formed planets. They
were soon being pulled by gravity to the newly born planets and
their satellites. All sizes of these leftover bits and pieces of matter
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thus began bombarding the planets and their moons. Evidently,
the bombardment was so intense that the heat generated by impact
after impact increased the surface temperature to the melting point.
Evidence visible on the Moon and other planets today indicates that
the bombardment was substantial as well as lengthy, continuing for
several hundred million years. Calculations of the heating resulting
from this tremendous bombardment indicate that sufficient heat was
liberated to melt the entire surface of Earth to a layer of glowing,
molten lava. Thus, the early Earth had a surface of molten lava that
eventually cooled and crystallized to solid igneous rocks as the
bombardment gradually subsided, then stopped.

Then Earth began to undergo a second melting, this time
from the inside. The interior slowly accumulated heat from the
radioactive decay of uranium, thorium, and other radioactive
isotopes. Heat conducts slowly through great thicknesses of
rock and rock materials. After about 100 million years or so of
accumulating heat, parts of the interior became hot enough to melt
into pockets of magma. Iron and other metals were pulled from
the magma toward the center of Earth, leaving less dense rocks
toward the surface. The melting probably did not occur all at one
time throughout the interior but rather in local pockets of magma.
Each magma pocket became molten, cooled to a solid, and perhaps
repeated the cycle numerous times. With each cyclic melting, the
heavier abundant elements were pulled by gravity toward the
center of Earth, and additional heat was generated by the release of
gravitational energy. Today, Earth’s interior still contains an outer
core of molten material that is predominantly iron. The environment
of the center of Earth today is extreme, with estimates of pressures
up to 3,5 million atmospheres (3,5 million times the pressure of the
atmosphere at the surface). Recent estimates of the temperatures at
Earth’s core are about the same as the temperature of the surface of
the Sun, about 6,000°C (11,000°F).

The melting and flowing of iron to Earth’s center were the
beginnings of differentiation, the separation of materials that
gave FEarth its present-day stratified or layered interior. The
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different crystallization temperatures of the basic minerals further
differentiated the materials in Earth’s interior.

(by Dr. F.Borrero et al. from Earth Science:

Geology, the Environment and the Universe)

Exercise 10. Write a précis and an annotation of the texts given
helow in Russian.

EARTH’S INTERNAL STRUCTURE

The theoretical formation of Earth and the layered structure of
its interior are supported by indirect evidence from measurements
of vibrations in Earth, Earth’s magnetic field, gravity, and heat flow.
First, we will consider how vibrations tell us about Earth’s interior.

If you have ever felt vibrations in Earth from a passing train,
an explosion, or an earthquake, you know that Earth can vibrate.
In fact, a large disturbance such as a nuclear explosion or really
big earthquake can generate waves that pass through the entire
Earth. A vibration that moves through any part of Earth is called a
seismic wave. Geologists use seismic waves to learn about Earth’s
interior.

Seismic waves radiate outward from an carthquake, spreading in
all directions through the solid Earth’s interior as do sound waves
from an explosion. There are basically three kinds of waves:

A longitudinal (compressional) wave called a P-wave. P-waves
are the fastest and move through surface rocks and solid and liquid
materials below the surface. The P stands for primary.

A transverse (shear) wave called an S-wave. The S stands for
secondary. S-waves are second fastest after the P-waves. S-waves do
not travel through liquids

Using data from seismic waves, scientists were able to determine
that the interior of Earth can be broken down into three zones. The
crust is the outer layer of rock that forms a thin shell around Earth.
Below the crust is the mantle, a much thicker shell than the crust.
The mantle separates the crust from the center part, which is called
the core.
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THE CRUST

Secismic studies have found that Earth’s crust is a thin skin that
covers the entire Earth, existing below the oceans as well as making
up the continents. According to seismic waves, there are differences
between the crust making up the continents and the crust beneath
the oceans. These differences are that (1) the oceanic crust is much
thinner than the continental crust and (2) seismic waves move
through the oceanic crust faster than tthey do through continental
crust. The two types of crust vary because they are made up of
different kinds of rock.

The boundary between the crust and the mantle is marked by a
sharp increase in the velocity of seismic waves as they pass from the
crust to the mantle. Today, this boundary is called the Mohorovicic
discontinuity, or the ‘“Moho” for short. The boundary is a zone
where seismic P-waves increase in velocity because of changes in
the composition of the materials. The increase occurs because the
composition on both sides of the boundary is different. The mantle
is richer in ferromagnesian minerals and poorer in silicon than the
crust.

Studies of the Moho show that the crust varies in thickness
around Earth’s surface. It is thicker under the continents and thinner
under the oceans.

The age of rock samples from Earth’s continents has been
compared with the age samples of rocks taken from the seafloor
by oceanographic ships. This sampling has found the continental
crust to be much older, with parts up to 3,8 billion years old. By
comparison, the oldest oceanic crust is less than 200 million years
old.

Comparative sampling also found that continental crust is a less
dense, granite-type rock with a density of about 2,7 g/cm®. Oceanic
crust, on the other hand, is made up of basaltic rock with a density of
about 3,0 g/cm?. The less dense crust behaves as if it were floating
on the mantle, much as less dense ice floats on water. There are
exceptions, but in general, the thicker, less dense continental crust
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“floats” in the mantle above sea level, and the thin, dense oceanic
crust “floats” in the mantle far below sea level.

THE MANTLE

The middle part of Earth’s interior is called the mantle. The
mantle is a thick shell between the core and the crust. This shell
takes up about 80 percent of the total volume of Earth and accounts
for about two thirds of Earth’s total mass. Information about the
composition and nature of the mantle comes from (1) studies of
seismological data, (2) studies of the nature of meteorites, and
(3) studies of materials from the mantle that have been ejected to
Earth’s surface by volcanoes. The evidence from these separate
sources all indicates that the mantle is composed of silicates,
predominantly the ferromagnesian silicate olivine. Meteorites,
as discussed in chapter 15, are basically either iron meteorites or
stony meteorites. Most of the stony meteorites are silicates with a
composition that would produce the chemical composition of olivine
if they were melted and the heavier elements separated by gravity.
This chemical composition also agrees closely with the composition
of basalt, the most common volcanic rock found on the surface of
Earth.

THE CORE

Information about the nature of the core, the center part of Earth,
comes from studies of three sources of information: (1) seismo-
logical data, (2) the nature of meteorites, and (3) geological data
at the surface of Earth. Seismological data provide the primary
cvidence for the structure of the core of Earth. Seismic P-waves
spread through Earth from a large earthquake. However, there are
places between 103° and 142° of arc from the earthquake that do
not receive P-waves. This region is called the P-wave shadow zone,
since no P-waves are received here. The P-wave shadow zone is
explained by P-waves being refracted by the core, leaving a shadow.
The paths of P-waves can be accurately calculated, so the size and
shape of Earth’s core can also be accurately calculated.
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Scismic S-waves lcave a different pattern at seismic receiving
stations around FEarth. Recall that S-waves (sideways or transverse)
can travel only through solid materials. An S-wave shadow zone
also exists and is larger than the P-wave shadow zone. S-waves
are not recorded in the entire region more than 103° away from the
epicenter. The S-wave shadow zone seems to indicate that S-waves
do not travel through the core at all. If this is true, it implies that the
core of Earth is a liquid or at least acts as a liquid.

Analysis of P-wave data suggests*that the core has two parts:
a liquid outer core and a solid inner core. Both the P-wave and
S-wave data support this conclusion. Overall, the core makes up
about 15 percent of Earth’s total volume and about one third of its
mass.

(by Dr. EBorrero et al. from Earth Science:
Geology, the Environment and the Universe)

Exercise 11. Write an annotation of the text given below in
Russian.

EARTH’S INTERIOR

What is deep inside Earth? What you can see — the rocks,
minerals, and soil on the surface — is a thin veneer. Nothing has
ever been directly observed below this veneer, however. The deepest
mine has penetrated to depths of about 3 km (about 2 mi), and the
deepest oil wells may penetrate down to about 8 km (about 5 mi).
But Earth has a radius of about 6,370 km (about 3,960 mi). How far
have the mines and wells penetrated into Earth? By way of analogy,
consider the radius of Earth to be the length of a football field,
from one goal line to the other. The deep mine represents progress
of 4,3 cm (1,7 in) from one goal line. The deep oil well represents
progress of about 11,5 cm (about 4,5 in). It should be obvious that
human efforts have only sampled materials directly beneath the
surface. What is known about Earth’s interior was learned indirectly,
from measurements of earthquake waves, how heat moves through
rocks, and Earth’s magnetic field.
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Indirect evidence suggests that Earth is divided into three main
parts — the crust on the surface, a rocky mantle beneath the crust,
and a metallic core. The crust and the uppermost mantle can be
classified on a different basis, as a rigid layer made up of the crust
and part of the upper mantle, and as a plastic, movable layer below
in the upper mantle.

Understanding that Earth has a rigid upper layer on top of
a plastic, movable layer is important in understanding the concepts
of plate tectonics. Plate tectonics describes how the continents and
the seafloor are moving on giant, rigid plates over the plastic layer
below. This movement can be measured directly. In some places, the
movement of a continent is about as fast as your fingernail grows,
but movement does occur.

Understanding that Earth’s surface is made up of moving plates
is important in understanding a number of Earth phenomena. These
include earthquakes, volcanoes, why deep-sea trenches exist where
they do, and why mountains exist where they do. This chapter is
the “whole Earth” chapter, describing all of Earth’s interior and the
theory of plate tectonics. A bit of indirect information about Earth’s
interior, a theory of plate tectonics, and the observation of a number
of related Earth phenomena all fit together. You can use this concept
to explain many things that happen on the surface of Earth.

(by Dr. F. Borrero et al. from Earth Science:
Geology, the Environment and the Universe)

Exercise 12. Write a précis and an annotation of the text below in
English.

BHYTPEHHEE CTPOEHUE 3EMJIN

3eMIIt Tak JKe, KaK ¥ MHOTHE JIPYTHE [UIAHCTHI, HMCET CJIOMCTOE
BHYTpeHHee cTpoeHue. Hamma mmaneTa cOCTOUT M3 TpeX OCHOBHBIX
cinoes. BayTpennnii cioi — 370 sApo, HapyKHBIH — 3eMHas Kopa,
4 MEX/y HMMH Pa3MeIieHa MaHTHA.

Snpo npexcraBiseT co0oi HMEHTPaJIbHYIO 4acTh 3eMII M pac-
nonoxeno Ha niybune 3000—6000 kM. Paguyc sapa cocrasisd-
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er 3500 kM. [Io MHEHHIO YYEHBIX, SIAPO COCTOUT M3 IBYX 4YacTeii:
BHEIIHEH —— BCPOATHO, XKHUAKOH, U BHYTpeHHEH — TBepaoi. Temire-
parypa sapa cocrasiger okosio 5000 rpagycor. CoBpeMeHHbIE Opea-
CTaBJICHMS O sApC HalleH IUIaHEeTHl MOJIYYCHBI B XOAE MJIMTCIIBLHBIX
UCCICAOBAHNI U aHAIM3A NOJLYYCHHbBIX JaHHBIX. TaK, MOKa3aHo, YTo
B sZipe TUIaHEThI COACPXKaHUE Xkene3a gocturaer 35%, aro o6ycioB-
JIMBACT €TI0 XapaKTepHBIE CEHCMHUYECKHE CBOMCTBA. BHEIHAL YacTh
spa IpeACTaB/ICHa BPAIAIOIIUMUCS TOTOKAMHI HUKENS W JKelle3a,
KOTOPBIE XOPOIIO TIPOBOAAT IeKTpraeckuii Tok.

[TpoucxoxkaeHne MarHUTHOTO IIOJIA 3€MITH CBS3aHO HMEHHO C
3TOH 9YacThIO AZpa, TaK Kak Io0albHOE MarHWTHOE HOJNE CO3MaeT-
€A ICKTPUUECKMMH TOKAMH, IPOTCKAIOMMMHA B KMIKOM BEUICCTBE
BHEILHETO sxpa. M3-3a 04eHb BEICOKOH TeMnieparyphl BHEUIHEE SAPO
OKa3bIBacT 3HAYUTECIBHOE BIMSHHEC HA COMPHKACAIONINCCA C HHUM
y9aCTKKA MaHTHU. B HEKOTOPBIX MECTaX BOZHHKAIOT IPOMAIHbIC TCII-
JIOMAacCONOTOKH (IUIIOMBI), HAIIpaBICHHHIE K NMOBEPXHOCTH 3EMIIM.
BrayrpenHee anpo 3eMIy TBEpAOE U TaKKe UMEET BRICOKYIO TEMIIE-
parypy. Y4eHble IONararoT, YTO TAKOES COCTOSHUC BHYTPEHHEH JacTi
Aapa obecrieynBacTCs OYCHL BHICOKUM JNABJICHUEM B TICHTPE 3eMIIH,
JocrurapomuM 3 MaH atMocgep. Ilpn yBenmueHnn pacCTOSHHI OT
IOBEPXHOCTH 3¢MJIM MOBBINIACTCA CKATHE BEINECTB, PH 3TOM MHO-
TUE U3 HUX NEPEXOIIT B METAIUINYECCKOE COCTOSTHUE.

ITpoMesxyTOUHBIH CIOH — MAHTHA — TOKPBIBACT AApo. MaHTust
3aHumaeT oxkono 80% o0beMa Haluedl miua”eTsl, 3T0 camas GoJbIIas
4acTh 3emiid. ManTus pacHooxeHa KBEpXy OT sijipa, HO He JOCTH-
ract MOBEPXHOCTH 3eMIIH, CHapyXU OHA COMPHKACACTCS C 3eMHOM
KOpoH. B 0CHOBHOM BEIIECTBO MAHTHH HAXOJUTCA B TBEPJOM COCTO-
SHUM, KPOME BEPXHEro BASKOTO CIOd TOJMIIMHOM mpumepHOo 80 kM.
O1o acteHocdepa, UTO B MEPEBOLAE C IPEUECKOTO A3BIKA O3HAYAET
cnabotil wap. I1o MEHEHHIO YYEHBIX, BEUIECTBO MAHTHH HETIPEPHIBHO
apwkercs. Ilpn yBennyeHuH paccTOSHUS OT 3€MHOM KOpPbl B CTOPO-
HY A1pa IPOMCXOMUT TICPEXO] BEUISCTBA MAHTHH B GoJice TUIOTHOE
COCTOSHHE.

Cunapy>xy MaHTHIO ITOKpBIBAaeT 3eMHas KOpa — BHEUIHsIsS IPOd-
Has obonouka. Ee TonmuHa BappHpyeT OT HECKONLKAX KHIOMETPOB
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110, OKCaHaMH JO HECKOJIBKHMX JAECATKOB KMJIOMETPOB B TOPHBIX
maccuBax. Ha nomo 3emuHoi xopel npuxomaurcst Bcero 0,5% obmei
Macchl HalleH miaHeTsl. YacTbh 3eMHOM KOpHI, MIPOCTUPAIOIIALCS 1O
191yOMH, JOCTYIHBIX AJIA TEOJIOTHYECKOTrO U3Y9ICHUs, o0pasyeT Helpa
3emin, KoTopble TpeOyioT 0co00ii OXpaHbl i Pa3yMHOTO UCTIONB30Ba-
nus. B cocTaB KOpBI BXONAT OKCHIIBI KPEMHUS, JKele3a, aTiOMHUHU,
11leJIOYHBIX MeTa)ioB. KoHTUHEHTaNbHast 3eMHas Kopa JEIUTCs Ha
TPH CJIOS: OCAJOYHBIH, rpaHUTHBIN W 6a3ansToBBIM. OKeaHHUICCKas
3CMHasg KOpa COCTOUT H3 0CAZOYHOTO U 0a3aIIETOBOIO CIIOCE.

Jlutocdepy 3emnu GpopMupyeT 3eMHAs KOPAa BMECTE C BEPXHHM
ciioeM MaaTHH. JIuTocdepa cnaraeTcs U3 TEKTOHUYESCKUX JIUTOChEep-
HBIX IIINT, KOTOpBIE Kak OyATO «CKONB3AT» MO aCTCHOCHEPE CO CKO-
poctero o1 20 g0 75 MM B rof. Jlpuraronigecs Ipyr OTHOCHTEIHHO
Apyra JuToc(epHsle TUIUTH PA3iM9HbI 110 BEJIMYHHE, 2 KHHEMATHKY
NepeBIIKEHUS ONPEACIIeT TeKTOHUKA TUTHT.

CormacHO COBPEMEHHOH TEOPHU JAUTOCHEPHBIX ILIHT BCS JIUTO-
cdepa y3KMMH U aKTUBHBIMY 30HAMHM — INTyOMHHBIMU PA3JIOMaMyl —
pasJiesicHa Ha OTACIbHEIE OJIOKH, IEPEMEIAIOIIUECH B TIACTHIHOM
CJioe BEpXHEM MAaHTHUM OTHOCUTENBHO APYT Ipyra CO CKOPOCTBIO
2—3 cM B roa. OTu 6IOKH Ha3BIBAIOTCS THTOCHCPHBIMY IIIMTAMHE.

OcobeHHOCTh TUTOCHEPHBIX IUIMT — HX KECTKOCTH M CIIOCO0-
HOCTh HPU OTCYTCTBHUY BHEHIHHX BO3JEUCTBUI IUIMTEILHOC BpCMS
COXpaHATh HEU3MEHHBIMU (POPMY H CTPOCSHHE.

JluTocdepHsle IUIATH TOABIKHEL. VX mepemMelneHue 1o noBepx-
HOCTH AacCTEHOC(EpHl TPOUCXOAUT IOJ BIUIHHEM KOHBCKTHBHBIX
rTedyeMii B MaHTHH. OTHENbHBIE JUTOCCPHBIC IUIHTHI MOTYT pac-
XOIUTBCS, CONMKATBCA WIN CKOIMB3UTH JPYT OTHOCUTENHHO JAPYra.
B repBoM citydae MeXJIy IUTUTaM{ BO3HMKAIOT 30HBI PACTKCHUS C
TPEIIMHAMH BJIOJIb UX TPaHMll, BO BTOPOM — 30HBI CIKaTHsI, CONPO-
BOKIACMBbIC HAJBUTAHUCM OJ{HOHU IUTUTHI HA APYTYIO (HAIBUTaHUE —
OOXyKUMS; TOAIBUTAHNC — CYOIYKIMUs), B TPETHEM — CIBHUIOBEIC
3OHBI — PA3JIOMBI, BIOIH KOTOPBIX MPOUCXOIUT CKOIBXECHUE COCCH-
HUX TUTHT.

B mecTax cxoxjeHMs KOHTHHEHTAIBHBEIX ILIAT IMPOUCXOIUT UX
CTOJIKHOBEHME, 00pa3yloTcsl ropuble mosica. Tak BO3HUKIA, HANPH-
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Mep, Ha rpannuc Espasuiickoii n Muno-ABcTpamiickoi IUIATHL TOP-
Has cucrema I'umaian.

B pesyinnrare crofiKHOBCHWS KOHTHHEHTAIBHOH ¥ OKeaHNIeCKOR
sarocpepusix M odpasyrorcs ryboKOBOXHBIEC kenoba 1 0CTpOB-
HBIC JIyI'H.

[l oceBBIX 30H CPeIMHHO-OKCAHUYCCKUX XPeOTOB XapaKTEPHEI
pudTet (OT aHWI. rift — pacHieiuHA, TPEUIHHa, Pas3lioM) — KpyI-
Hasl JIMHCHHAs TEKTOHHYECKas CTPYKTYpa 3eMHOM KOpPHI IPOTSKEH-
HOCTBIO B COTHM, THICAUH, HIMPHAHON B JICCATKH, 4 HHOTAA M COTHM
KAJIOMETPOB, 00Pa30BaBINAsACs [NIABHBIM 00pa3oM HpHd TOPU3OHTAIIE-
HOM pacTsKeHHd KOpbl. OueHs KpymHbIe pUTHl Ha3BBaKOTCA pud-
TOBBIMHU TIOSCAMU, 30HAMH W CUCTEMaMHU.

Tak xak nmurochepHas WIKTa NpeacTaBiieT coboi eAUHyIO IIac-
TUHY, TO KOXIBIHA €€ pasioM — 3TO HCTOYHMK CEICMUYECKOHN aKTUB-
HOCTH ¥ BYJIKAHH3MA. JTH HCTOUHWMKH COCPEHAOTOYEHHI B Npefernax
CPaBHHUTENHHO Y3KHMX 30H, BAOJID KOTOPBIX MPOHCXONAT B3auUMHEBIC
MepeMeIeHUs ¥ TPSHHUA CMEXHBIX IUIMT. DTH 30HB! MONYIMIN Ha-
3BaHKE CEUCMUYECKHX MOSCOB. PudThi, cpemuHHO-OKeaHWUYECKHE
XpeOTHE 1 TIIyOOKOBOIHEIE Hen00a SBIAIOTCS TIOXBHKHBIMHI 001acTs-
MY 3eMJTH ¥ PAchojIaraloTCs Ha TPaHMIaX JUTOC(HEPHBIX TUIHT. JTO
CBHJIETCHBCTBYET O TOM, YTO mporecc GOopMUPOBAaHUI 36MHOU KOPH
B 9THX 30HaX B HACTOSIIEE BPEMS IIPOUCXOUT OUEHb WHTCHCHUBHO.

XuMugecKrii cocTaB 3eMJIM CXOXK € COCTaBOM JPYruX IUIAHET
3eMHOM rpymibi, Hanpumep Benepsl nmm Mapca. B nenom mpeo6-
JIAIAT0T TaKKUE IEMEHTHI, KaK Xee30, KUCTOpOd, KPeMHUN, MarHuii,
Hukess. ComepxaHue JIETKUX JIEMEHTOB HeBelnuKko. CpenHss MioT-
HOCTH BELIECTBA 3eMIH 5,5 1/cM’.

(www.geographya.ru)
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UNIT 4. PHYSICS

Text 1
WHAT IS ENERGY?

Living things need energy to survive. In order to eat, move, play,
think, attend school, catch a football, chat on the computer, and even
to sleep, you need energy. In the wild, animals have to have energy
to find food, escape predators, and capture prey.

What about non-living things? They need energy, too. Your car
isn’t going to get you to the beach without the energy to power it.
You can’t send an email without your computer being powered by
energy. And your house won’t be warm in the winter and cool in the
summer without energy.

While you hear about energy every day, needing energy isn’t
something that’s new to humans. Ancient cave dwellers may not
have been able to “tune in” and catch the nightly news on wide-
screen televisions or call the local dinomart to order a pizza. But
they still needed energy in the form of heat, to stay warm and to
cook their food. So they burned wood.

All that makes sense, right? But what is energy? How does it
work in so many different ways?

Simply put, energy is the ability to do work. Without energy,
nothing would move, change, or grow. In this case, “work” doesn’t
specifically mean doing your homework or sweeping out the garage
(although you do need energy to do those things!).

Scientists define work as when a force is applied to an object.
A force is something that pushes or pulls on something else. That
force transfers energy to the object, making the object move. Think
about sweeping the garage again. You apply pressure to the broom,
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pushing and pulling on it. You’re transferring your energy to the
broom — and it’s doing work for you. All over the world, from
rabbits munching on grass to power plants generating electricity,
work is being done. You may think energy is electricity. That’s partly
right. But electricity isn’t a source of energy. It’s an energy carrier.

Energy sources are the things that have stored energy. A great
example of stored energy is a wire spring. Imagine you have that
small spring between your thumb and forefinger. When you squeeze
down, you’re applying a force on the.gpring. You know what will
happen if you release your fingers — that spring will go flying. It has
stored energy. When you do finally release it, the spring pushes back
against your fingers, releasing that energy again and launching itself.
Same thing with a rubber band. You stretch it out nice and tight and
it’s loaded with stored energy.

When you release it — zing! Off it goes toward your target,
changing that energy into motion.

Go ahead and turn the pages to get started. You’ll be using some
stored energy inside your body to apply a force to each page to make
it work for you — and you’ll be glad you did!

Energy is the ability to make things happen — to do work. It
doesn’t matter if it’s a living creature or a school bus, everything
needs energy to move and do things. Whether you’re running a
marathon or taking a nap, you're using energy to move, breathe, and
make your body go. When a tree grows, it’s using energy. And non-
living things, like the hands on a clock, use energy to move, t0o.

There’s a saying, “Energy cannot be created or destroyed.” That’s
because everything in the universe is made up of matter. Anything
that takes up space and has mass is matter. An electric guitar is made
of matter. An imaginary guitar is not. You’re made of matter, and so
is your cat, your best friend, your family minivan, and everything
clse you can physically touch in the entire world.

Even air is made out of matter. Think of it this way: if you fill
up a balloon with air, you can see the shape of the air filling it up.
Air fills it because it’s made of oxygen, nitrogen, and carbon dioxide
molccules.
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Imagine you have a very strong microscope and put a piece
of matter, like a bit of an apple, under it. If you zoomed in, you’d
see the cells that make up the apple. Keep zooming in and you’d
eventually see what matter is made up of — atoms. These are the
microscopic parts that, when they come together in a particular way,
make up everything.

Atoms are matter. They can’t be created or destroyed. If you’re
thinking, “Whoa, if I eat an apple, I’'m destroying it,” you're partly
right.

The apple was grown from a chemical reaction the sun’s energy
started, called photosynthesis. Then, you gobbled up the apple
(using energy to eat it). The apple itself, a round, red piece of fruit,
no longer exists in that form. You chewed it up and your stomach
digested it. But the atoms that made up that apple are still around —
they just got rearranged (teeth can do that) and used for other things.
In this case, your body took what it needed from the apple to absorb
into your body, using it as fuel to make you move and grow.

Think of it like this. An apple tree takes the sun’s energy and
converts it into sugars using photosynthesis. The sugars, called
carbohydrates, give the tree the energy to grow apples. You eat the
apple, and convert it into energy for your body to use. Your body
might use it to run, or in “behind the scenes” ways, like building
cells or maintaining your body heat. Energy changes forms,
but it’s still in the universe in some way. It never — poof! —
disappears.

Without energy, living things couldn’t move or grow. We
wouldn’t be able to use things like videogames or bicycles. Think
about all the different things that move or do work. Now think about
what would happen if we had no energy at all.

Sometimes we use the words “energy” and “power” to mean the
same thing. They are similar, but there is a difference between them.
You just saw that energy is the ability to do work. If something has
an energy source, say, if your car has gasoline or if your MP3 player
has charged batteries, it can do work. Your car can drive and your
MP3 player can play music.
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Power is the measurement of energy being used up over time.
The more power something has, the more energy it uses.

There’s another difference: Energy can’t be created or destroyed.
It changes forms, but it’s always present in the universe. Power is
created. You create power when you use energy. If you flip on a light
switch to light a room for an hour, you’re using power over a period
of time. That usage can be measured — and that’s power. When the
light is off, there’s no power.

But now that the words have beén defined, here’s the catch:
Sometimes the words are used to mean the same thing! That’s why
“nuclear power” and ‘“nuclear energy” mean the same thing —
energy that’s created from atoms. The words “energy” and “power”
arc partners.

(by Kathleen M. Reilly from Energy:
Investigate Why we Need Power and How We Get It)

VOCABULARY

energy —— YHEPrHsil, CIia, MOIHOCTh

energy carrier — pabodee Teno WM BEIHeCTBO, 3HEPIOHOCUTEb
matter — MaTtepus, BEUISCTBO

power —— CHJla, JHePris, OTSCHIMA

predator — xunTHKK

prey — JIOBUTh, OXOTHTHCS

to flip — menKHyTh, BKIFOYMUTE / BRIKIHOUUTH

to power — MPUBOOUTH B ACUCTRHE, IUTATE / CHAOKATH DHEPrucH
to rearrange -— neperpynuHpoBaTh

to store — coxpasdTh, XpaHuThH

to tune in — HacTpauBarh, GUKCHPOBATE

Exercise 1. Answer the following questions:

1) Why do living things need energy?
2) What does the expression “to do work” mean in this text?
3) What do energy sources do?
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4) What is everything in the universe made up of?

5) What is the difference between the notions “power” and
“energy”?

6) How can we measure power? Is it possible to measure energy?

7) What is the difference between “nuclear power” and “nuclear
energy”?

8) Is there any difference in translation of these expressions into
Russian?

Exercise 2. Translate the following word combinations containing
words “energy” and “power” into Russian, paying attention fo the use
of words “amomnwiit” and “sdeprsiii”.

1) to apply ome’s energy; 2) to expend one’s energy; 3) to
redirect one’s energies; 4) to dissipate energy; 5) to provide energy
for; 6) to harness energy (fo harmess solar energy); 7) atomic
energy; 8) nuclear energy; 9) kinetic energy; 10) solar energy;
I'l) sources of energy; 12) an energy crisis; 13) to sap somebody’s
energy; 14) boundless energy; 15) limitless energy; 16) unflagging
energy; 17) latent energy; 18) misguided energy; 19) unharnessed
energy; 20) a burst of energy; 21) to assume power; 22) to take
power; 23) to exercise power; 24) to wield power; 25) to seize
power; 26) to transfer power; 27) emergency power; 28) executive
power; 29) political power; 30) discretionary powers; 31) power
over (they seized power over several provinces); 32) in power
(the government in power); 33) into power (fo come into power);
34) the balance of power nation; 35) the great powers; 36) world
powers; 37) a superpower; 38) wairing powers; 39) a foreign
power; 40) an occupying power; 41) to develop one’s powers (of
observation); 42) bargaining power; 43) earning power; 44) healing
power; 45) purchasing power; 46) recuperative power; 47) staying
power; 48) supernatural powers; 49) air power; 50) military power;
51) naval power; 52) sea power; 53) police power; 54) fire power;
55) to turn on the power; 56) to cut off the power; 57) turn off the
power; 58) electric power; 59) hydroelectric power; 60) nuclear
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power; 61) water power; 62) under one’s own power; 63) to raise o
a power (o raise five to the third power).

Exercise 3. Translate the following Russian synonyms into
English.

1) cmenocts; 2) orBara; 3) pemuuMmocTs; 4) MyKecTBO; 5) Upen-
NpUUMYUBOCTE; 6) CAMOHAJCTHHOCTD; 7) CAMOYBEPEHHOCTD; 8) dHep-
rus; 9) mpucyrcrBue nyxa; 10) mogeem ayxa; 11) xpaGpocts;
12) xpeniocts; 13) mois; 14) nepxkara; 15) Baacts; 16) Bec; 17) Bia-
Ier4ecTBO; 18) rocroacTro; 19) nepxkana; 20) cuma; 21) MOTYLIECTBO;
22) nonHoMoune; 23) nipaso (riostHOE); 24) mpecto; 25) HapcTBo.

Exercise 4. Give Russian equivalents to the following words.

1) energy; 2) power; 3) forcefulness; 4) intensity;
5) determination; 6) vivacity; 7) force; 8) drive; 9) strength;
10) dynamism.

Exercise 5. Translate the following quotes into Russian.

a) Imagine a world in which there is no disease... where hunger
is unknown... where food never rots and crops never spoil... Where
“dirt” 1s an old-fashioned word, and routine household tasks are
just a matter of pressing a few buttons... a world where no one ever
stokes a furnace or curses the smog, where the air everywhere is as
fresh as on a mountaintop and the breeze from a factory as sweet
as from a rose... Imagine the world of the future... the world that
nuclear energy can create for all of us (from “Atoms for Peace,”
Ladies Home Journal).

b) Since I do not foresee that atomic energy is to be a great boon for
a long time, I have to say that for the present it is a menace. Perhaps it
is well that it should be. It may intimidate the human race into bringing
order into its international affairs, which, without the presence of fear,
it would not do (A/bert Einstein from Atlantic Monthly).
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¢) Energy is central to achieving sustainable development
poals. With more than 1,6 billion people still lacking access to
clectricity worldwide and 2,4 billion using traditional biomass,
improving access to reliable, affordable and environmentally
(ricndly energy services is a major challenge to poverty eradication
and the achievement of the MDGs. There is also an urgent need to
transform global energy systems, as current approaches are causing
scrious harm to human health, the Earth’s climate and ecological
systems on which all life depends, and because access to clean,
rcliable energy services is a vital prerequisite for alleviating poverty
(Archbishop Celestino Migliore from Statement to the United
Nations).

Exercise 6. What do these branches of physics study? Use
reference books, guidebooks and Internet sources.

1) astrophysics; 2) biophysics; 3) chemical physics;
4) econophysics; 5) geophysics; 6) medical physics; 7) physical
chemistry.

Exercise 7. Learn the main physics theories, subtopics and the
concepts they employ. Translate this table into Russian.

Theory Major subtopics Concepts

Classical Newton’s laws of  Density, dimension, gravity,

mechanics motion, Lagrangian space, time, motion, length,
mechanics, position, velocity, acceleration,
Hamiltonian Galilean invariance, mass,
mechanics, momentum, impulse, force,
kinematics, statics, energy, angular velocity, angular
dynamics, chaos momentum, moment of inertia,
theory, acoustics, torque, conservation law,
fluid dynamics, harmonic oscillator, wave, work,
continuum power, Lagrangian, Hamiltonian,
mechanics Tait—Bryan angles, Euler

angles, pneumatic, hydraulic
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Theory

Electromagnetism

Thermodynamics
and statistical
mechanics

Major subtopics

Electrostatics,
electrodynamics,
electricity,
magnetism,
magnetostatics,
Maxwell’s
equations, optics

Heat engine, kinetic
theory
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Concepts

Capacitance, electric

charge, current, electrical
conductivity, electric

field, electric permittivity,
electric potential, electrical
resistance, electromagnetic
field, electromagnetic
induction, electromagnetic
radiation, Gaussian surface,
magnetic field, magnetic flux,
magnetic monopole, magnetic
permeability

Boltzmann’s constant,
conjugate variables,

enthalpy, entropy, equation
of state, equipartition
theorem, thermodynamic

free energy, heat, ideal gas
law, internal energy, laws of
thermodynamics, Maxwell
relations, irreversible process,
Ising model, mechanical
action, partition function,
pressure, reversible process,
spontaneous process, state
function, statistical ensemble,
temperature, thermodynamic
equilibrium, thermodynamic
potential, thermodynamic
processes, thermodynamic
state, thermodynamic system,
viscosity, volume, work,
granular material




Theory

Quantum
mechanics

Relativity

Major subtopics

Path integral
formulation,
scattering theory,
Schrodinger
equation, quantum
field theory,
quantum statistical
mechanics

Special relativity,
general relativity,
Einstein field
equations
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Concepts

Adiabatic approximation, black-
body radiation, correspondence
principle, free particle,
Hamiltonian, Hilbert space,
identical particles, matrix
mechanics, Planck’s constant,
observer effect, operators,
quanta, quantization, quantum
entanglement, quantum harmonic
oscillator, quantum number,
quantum tunneling, Schrédinger’s
cat, Dirac equation, spin, wave
function, wave mechanics,
wave-particle duality, zero-point
energy, Pauli exclusion principle,
Heisenberg uncertainty principle

Covariance, Einstein manifold,
equivalence principle, four-
momentum, four-vector,

general principle of relativity,
geodesic motion, gravity,
gravitoelectromagnetism, inertial
frame of reference, invariance,
length contraction, Lorentzian
manifold, Lorentz transformation,
mass-energy equivalence, metric,
Minkowski diagram, Minkowski
space, principle of relativity,
proper length, proper time,
reference frame, rest energy, rest
mass, relativity of simultaneity,
spacetime, special principle of
relativity, speed of light, stress-
energy tensor, time dilation, twin
paradox, world line




Exercise 8. Translate the following text into Russian. Write an
abstract consisting of 4—6 sentences.

DHepreTHdeckas 0€30MacHOCT, — OJHA U3 BaXKHEHIIUX COCTAaB-
NSAIOMKMX HalMOHANBHON Oe3zomacHocTn crpaHbl. OHa TpakTyeTcs
KaK 3alALIEHHOCTb IPakAaH M rOCyJapCTBa B LEJIOM OT YTPo3 Je-
¢dunmTa BCeX BHIOB 3HEPrUM M 3HEPropecypcoB, BO3HMKAFOIHX
U3-3a BO3JEHCTBUS HETAaTUBHBIX MPHPOAHbIX, TEXHOICHHBIX, yIIPaB-
JIEHYECKHX, COLUANbHO-OKOHOMHYCCKIX, BHYTPH- U BHEUIHENO/IH-
TUYECKUX (PaKTOPOB.

B Hamu 1Y akTyaabHOCTH IPOOIEMBI SHEpreTHYeCcKoi be3ormnac-
HOCTU BHIOJIHE OYEBUAHA. DTO 0OYCIOBIEHO PSAOM KpYIHEBIX aBa-
puii, mpousomeamux 3a nociuennue rogsl B CIIIA u B page crpan
Erpormei, Agpuxu, Asuu u FOxuoit Amepuxu. Beero 3a nocnennue
40 5eT B YHEProcUCTEMax MHpa NpOoHU30ULI0 0osee YEThIpEX AecAT-
KOB KPYIIHBIX CHCTEMHBIX aBapuil, Ipd 3TOM MOJOBUHA U3 HUX —
B CIHA. OcHOBHbBIE NPUYMHBI TaKUX aBapUi JIEKAT B CTPEMIICHHH
pelIarh B HOJHOM 00beMe KOMMEPUECKUe 3afaqu 0e3 yuera TEeXHO-
JIOTHYECKHX BO3MOXKHOCTCH 3JIEKTPUYECKUX CETEH, YTO NPHUBOXUT
K MHOTOYMCIICHHBIM HX NIEPErpy3KaM U OTKIIOYECHUSM. DTOMY CIIO-
cOOCTBYIOT, B 9acCTHOCTH, aubepaiv3anisg U ACperyidpoBaHHE B
3IIEKTPOIHEPIETUKE.

Pacumpenne macmtaboB apapuif 10 TeppUTOPUH U BPEMCHHU
HaOMONAJIOCh TaKkKe B CBA3M C NMpoOiIeMaMy B WH(POPMAIIMOHHOM
00eCTIeYeHUH, BKIIOYas HapyleHus B paboTe TelIeKOMMYHUKAIMOH-
HBIX U KOMIIBIOTEPHBIX CETeH, B CPEACTBAX CUCTEMHOM aBTOMAaTUKHU U
ynpasienns. Kpome toro, oTMeuanuck oTcyTCTBUE YETKOCTH B pac-
HPEAETICHAN OTBETCTBEHHOCTH MEXJY AWCHETYEPCKHAMH LECHTPaMH
W HEJOCTaTOYHBIN ypOBEHb IOATOTOBKM TICPCOHANIA AUCHETUSPCKUX
IIEHTPOB.

Opna ¥3 KpynHeHIMX aBapuil IOCIEGHHUX JIET, B PE3yJIbTaTe KO-
TOpo# 610 motepsHo Oonee 61 Toic. MBT anexTposHeprus, npou-
3oma 14 asrycra 2003 roga na teppuropun CIHA u Kananpl. Ora
aBapus 3aTpoHyna Oonee 50 MIH 4YelOBEK M IO HPEABAPUTECILHBIM
olLicHKaM HaHecsa yuep6 B pasmepe nourd 10 mupx nosmr. 8 CIIA
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n oxoro 2,3 mapa xanancxux ponn. B Kanane. B nenom, npogost-
KUTEIBHOCTh aBapuu cocTtaBwia 48 gacoB. OgHako B HEKOTOPHIX
paiionax CHIA nomHoe 3HeprocHaGxeHHe OBUIO BOCCTAHOBIEHO
JINUIB 9epe3 YSTBEepO CYTOK, a B Kanate — depes ceMb CYTOK.
IlpoBemeHnsli ananM3 HapyIIeHHH SHEprocHabXkeHus norpedu-
TeNeH B psfe CTpaH MOKA3all, YTO CPEIHETONOBAs IIPOLODKUTCIIb-
HOCTb OTCYTCTBHS JJIGKTPOCHAOXKEHUS B NEPECYETEe HA OMHOrO 4e-
noseka coctapiager 200 muna B CIIA, 80 mun B Benukobpuranuu,
60 muH BO @Opannuu u 25 mua B I'epmanun. B Poccun 3ToT 110Ka-
3aTCIb COOTBETCTBYET cpenHeeBporieiickoMy. COBEPIICHHO OUYCBHA-
HO, YTO aBapPHUM YHEPrOCUCTEM UCKITIOUUTD MOJTHOCTHIO0 HEBO3MOXKHO.
OnHako WX YacTOTy W MaciuTabbl MOXKHO CYHICCTBEHHO CHW3UTH,
YTO BIIOJHE peanbHO. Tak, HampuMep, B HamieH CTpaHe KPYIHBIX
CUCTEMHBIX aBapuil He Obuo B TeucHue 56 mer — ¢ 18 mexabps
1948 roma mo 25 mas 2005 roxa. Cronb UIMTENbHBIA Oe3aBapuid-
HBIM epuoa 6su1 obecnieucH YhPEKTHBHO PabOTAIOIMMYU CHCTEMA-
MH TIPOTHBOABAPHITHOTO YIPABICHUS U PAllMOHAIBLHOU CTPYKTYpoOH
JIACTIETYEPCKOTO YIIPABICHUSA YHEPrOCHCTCMaMu, YHEProoOheInHe-
HUAMH U EXMHON SHEProcHCTEMOH CTPaHH! B LIETIOM.
(by Vyacheslav Ishkin from «uepzemuuecras 6e3onacnocme —
00HA U3 OCHO8 OE30NACHOCTNY CIPAHDBLY)

Exercise 9. Translate the italicised words and word combinations
without using a dictionary. Render the text in English.

Tocnenussa kpynuas asapus npousonuia B MOCKOBCKOM peruo-
He 25 wmas 2005 roga. Ee OCHOBHBIME IPUYHHAME CTAlN CJICIYIO-
nge GpaxTopsl:

— U3HOWEeHHOoCHbL 0OOOPYIOBAHAS;

— onepexcarowuil pocT NOTPEOICHUS MIEKTPOSHEPTUH IO CPaB-
HCHHIO C POCTOM TEHEPUPYIOLIUX MOU{HOCHET], 9eMy B TIIEPBYIO OUe-
pcs cnocoOCTBOBAN OBICTPBIH POCT HOTPEOIICHUS 3IEKTPOIHEPTHU
1HENPOMbIULIEHHBIMHU ROTb306amenamu. B pesynsrare 6anaHc MO~
HocTh cBomwiics ¢ pesepsoM 10%, a wHOIA W HWKE (B Pa3BUTBIX
crpaHax obecrednBaeMBblii pe3epB MOIHOCTH cocTarmset 25-—30%);
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— nepezpyxcennocms HIEKTPUYCCKIX CeTel;

—— Henpo(pecCUOHANBHEIE ICHCTBUS IKCHIYAmAYUOHIO020 (6 nep-
8y10 0uepeds, OnepamugILo-OUcnem4epcKo20) NEPCORAna.

MockoBckast aBapusi BEISIBIUIA HENOO2OMOGAEHHOCHb MHOTHX
NPC/UIPUSITHIA ¥ OPraHM3aiuil K OTOOHBIM HeWMAmHubIM CUTYalH-
M. 3HAYATEIHHOE KOJUYESCTBO OOJBHHII, CYNepMapKeTOB, HEHTPOB
YNIPaBICHUA, MEMPONOIUmMer U APyrue yUpeXKACHUA H IPEATpH-
ATHA HE UMEIOT PC3CPBHBIX MICTOYHKKOB BIEKTPOIIMTAHUS, WIIH HKE
pe3eprupoBaHre 00cCICUMBAETCS B TCUCHUE OIPaHMICHHOTO Bpe-
MCHH.

O4eBUIHO, YTO HE CIEAYEeT SKOHOMUTH HA CO3JaHUU PE3EPBHBIX
VICTOYHHKOB JJICKTPONIUTAHMs, TaK KaK 5TH 3arpaThbl MHOTOKpAaTHO
OKynalomca 1ipyu niepBoii sxe asapuu. Eme 40 et Ha3am npesuieHT
KpynHelimell B MHUpE 3JICKTPOSHEPIeTHHECKOH OpraHuzaud —
Mexncoynapoonozo Komumema no 06onbuium INeKmpoInepzemu-
yeckum cucmemam CHI'PI (CIGRE) r-u Kynep mo aroMmy IOBO-
Iy oOpa3HO cka3ajl, 4To «Iy4lle /10 aBapuyl MOTepATh OJUH HaJel,
9eM BO BPEMsI aBapUH OTEPATH BCIO PYKY, & MOXET OBITH U TOIOBY».
B xadectse mpuMepa XOTeNOCh Obl HOMNEIUTHCH ONBITOM CO3JaHUS
CHCTEMBI T'apaHTHPOBAHHOTO MIeKTponuTanud B lleHTpansaoM duc-
nemuepckom ynpasienuu Eounoit >ueprocucremoii (LIIY EDC)
CTpaHBl.

(by Vyacheslav Ishkin from «3nepzemuneckasn bezonacrnocms —
00HA U3 0CHO8 De30NACHOCMY CHPAHBLY)

Exercise 10. Translate the following information into Russian (in
writing).

The International Atomic Energy Agency:

e is an independent intergovernmental, science and technology-
based organization, in the United Nations family, that serves as the
global focal point for nuclear cooperation;

e assists its Member States, in the context of social and
economic goals, in planning for and using nuclear science and
technology for various peaceful purposes, including the generation
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of electricity, and facilitates the transfer of such technology and
knowledge in a sustainable manner to developing Member States;

o develops nuclear safety standards and, based on these
standards, promotes the achievement and maintenance of high levels
of safety in applications of nuclear energy, as well as the protection
of human health and the environment against ionizing radiation;

¢ vertfies through its inspection system that States comply with
their commitments, under the Non-Proliferation Treaty and other
non-proliferation agreements, to use nuclear material and facilities
only for peaceful purposes.

Exercise 11. Using the translator’s note-taking skills, write down
the key events in nuclear non-proliferation. Translate the text into
Russian based on your notes.

2-—27 May 2005: The Seventh Review Conference of the States
Parties to the NPT convened in New York.

29 November 2004: The IAEA Board of Governors adopts a
resolution, noting with interest the agreement between Iran, France,
Germany and the United Kingdom, and welcoming the fact that Iran
had decided to continue and extend its suspension of all enrichment
related and reprocessing activities.

15 November 2004: Iran signs an agreement with France,
Germany and the United Kingdom, in which Iran states its decision
to continue and extend its suspension of all enrichment related and
reprocessing activities.

10 March 2004: Libya signs the Additional Protocol with the
IAEA.

6 January 2004: Libya ratifies the CTBT and accedes to the
Chemical Weapons Convention (CWC).

19 December 2003: Libya announces that it would dismantle
its WMD programmes, disclose all relevant information about those
programmes, and allow IAEA inspectors to verify its compliance.

18 December 2003: Iran signs the Additional Protocol to its
IAEA safeguards agreement.
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23 September 2003: The Foreign Ministers of the NAC issue a
joint statement in which they renew their commitment to achieve a
world frec from nuclear weapons.

11 September 2003: Following the initiative of the United
States of 31 May 2003, 10 other states join the Proliferation Security
Initiative (PSI) and issue a statement on Interdiction Principles. To
enhance efforts to prevent the proliferation of WMD, their delivery
systems, and related materials on the,ground, in the air and at sea
to and from countries of proliferation concern, PSI envisions
partnerships of states employing their national capabilities to
develop a broad range of legal, diplomatic, economic, military and
other tools to interdict shipments of such items.

16 June 2003: The TAEA Board of Governors discusses the
nuclear programme of Iran, disclosing that Iran had failed to report
certain nuclear material and activities.

5 May 2003: Timor Leste accedes to the NPT.

10 January 2003: The Democratic People’s Republic of Korea
announces its withdrawal from the NPT.

25 November 2002: The Hague Code of Conduct Against
Ballistic Missile Proliferation (HCOC) is launched.

4 November 2002: Cuba accedes to the NPT as a non-nuclear-
weapon State.

26—27 June 2002: The leaders of the Group of Eight Nations
(G8) announce the Global Partnership Against the Spread of
Weapons and Materials of Mass Destruction at their summit in
Kananaskis, Canada. Participants pledge to raise up to USD 20
billion over the next 10 years to combat the threat of WMD.
Additionally, the G8 leaders agree on a comprehensive set of non-
proliferation principles and a specific set of guidelines for new
or expanded cooperation projects to address non-proliferation,
disarmament, counter-terrorism and nuclear safety issues.

13 June 2002: Following the announcement on 13 December
2001, the United States withdraws from the 1972 Anti-Ballistic
Missile Treaty (ABM).
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24 May 2002: The Russian Federation and the United States
sign the “Treaty on Strategic Offensive Reductions” (SORT) at the
Moscow Summit (“Moscow Treaty”), agreeing upon reducing and
limiting their respective strategic nuclear warheads to an aggregate
number of 1700—2200 for each Party by 31 December 2012.

5 December 2001: The Russian Federation and the United States
have completed reductions of their respective nuclear arsenals to the
levels required under START 1.

11—13 November 2001: The second Conference on Facilitating
the Entry into Force of the Comprehensive Nuclear-Test-Ban Treaty
is held in New York and adopts a Final Declaration.

2 November 2001: The TAEA holds a Special Session on
Combating Nuclear Terrorism, addressing among others the issue
of assistance to States in that matter, and to reinforce international
programmes for nuclear security and safety.

18 June 2001: The Joint Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive Waste Management
enters into force.

31 May 2001: The Russian Federation and the United States
conduct the final inspection pursuant to the provisions of the INF
Treaty.

10—11 May 2001: The Nuclear Suppliers Group meeting in
Aspen, Colorado, establishes a standing intersessional body, the
Consultative Group, tasked to hold consultations on issues associated
with its Guidelines on nuclear supply and the technical annexes.
The NSG also agrees to amend the Guidelines on nuclear supply
and the technical annexes to increase clarity on current policies and
conditions of supply.

13 September 2000: The Foreign Ministers of Brazil, Egypt,
Ireland, Mexico, New Zealand, South Africa and Sweden (New
Agenda Coalition) issue a communiqué on their meeting to review
progress in their joint initiative “Towards a Nuclear-Weapon-Free
World: The Need for a New Agenda.”

4 May 2000: The Russian Federation ratifies START II.
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Exercise 12. Practice a bilateral translation of the following
text.

“Code of Conduct on the Safety and Security of Radioactive
Sources” — «Kopekc noseaeHus no obecnedeHuo 6€30nacHOCTH U
COXPAHHOCTH PafHOAKTUBHBIX UCTOYHUKOBY

Every State should, B nensx 3amuth individuals, society and
the okpyxaromeit cpenpl, take the cooTBercTByIOIME measures
necessary to o0ecnedeHus: t

(a) that the pagmoakTHBHBIE HCTOYHHMKH, HaXOAJWIHMECS B
npenenax ero territory, or under its jurisdiction or control, are safely
managed and securely protected during cBoero mosie3HOro cpoka
cnyx0n! and at the end of their useful lives; and

(b) the promotion of safety culture and of security culture B o1-
HowennH radioactive sources.

Every State should ensure that appropriate facilities and ycmyr
for radiation 3amutsl, safety and security are available to, and used
by, the persons who are authorized to manage ¢ paJuOaKTUBHBIMH
ucrounnkamd. Such Texuudeckde cpeacrBa and services should
include, but se orparnunBasces Tompko HMH, those needed for:

(a) searching for nmpomagmux sources and securing HaiiJIeHHBIX
sources;

(b) intervention in the event of an accident or malicious akroB
involving ¢ paoaxTHBHEIM HCTOYHUKOM;

(c) personal dosimetry and oxpyxaromnieii cpept monitoring; and

(d) the calibration of paguanuoHHOTO KOHTPOJIA equipment.

KaxxaoMy rocyapcTBy ClEAyeT NPHHUMATh COOTBETCTBYIONIHE
Mepsbl, consistent with its HanMOHANEHBEIM 3aKOHONATENBLCTBOM, LIS
oxpans! the confidentiality of any information, xotopywo omm mno-
Ay4aroT OT APYroro rocyaapcrsa koH$puueHNuankHo cortacHo this
Code of Conduct unu B pe3ynprare y4yacTHs B A€ATEIBHOCTH, IPO-
BOIUMON B LIEIAX OCYLIECTBICHHA HacTosmero Kogekca noBeaeHus.
Ecmu rocynapcTBo npenocrasiseT uadpopMaimio international orga-
nizations in confidence, To cueayer steps should be taken s obe-
CIICUCHUsI OXPAHBI CEKPETHOCTH Tako¥ uHGopManuu.
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Exercise 13. Put the verbs in brackets in the appropriate tense-
Sform. Translate the following text into Russian.

DISCOVERY OF THE NUCLEUS

In 1907 Ernest Rutherford (te publish) “Radiation of a Particle
[rom Radium in Passing through Matter.” Geiger expanded on this
work in a communication to the Royal Society with experiments
he and Rutherford (70 do) passing a particles through air, aluminum
foil and gold leaf. More work (o publish) in 1909 by Geiger and
Marsden and further greatly expanded work was published in
1910 by Geiger. In 1911-12 Rutherford (z0 go) before the Royal
Society to explain the experiments and propound the new theory of
the atomic nucleus as we now (o understand) it.

The key experiment behind this announcement (fo happen)
in 1909 as Ernest Rutherford’s team performed a remarkable
experiment in which Hans Geiger and Ernest Marsden under his
supervision fired alpha particles (helium nuclei) at a thin film of gold
foil. The plum pudding model (fo predict) that the alpha particles
should (7o come) out of the foil with their trajectories being at most
slightly bent. Rutherford had the idea to instruct his team to look for
something that (fo shock) him to actually observe: a few particles
(to scatter) through large angles, even completely backwards, in
some cases. The discovery, beginning with Rutherford’s analysis
of the data in 1911, eventually (Zo lead) to the Rutherford model of
the atom, in which the atom has a very small, very dense nucleus
containing most of its mass, and consisting of heavy positively
charged particles with embedded electrons in order to balance out
the charge (since the neutron was unknown). As an example, in this
model (which is not the modern one) nitrogen-14 consisted of a
nucleus with 14 protons and 7 electrons (21 total particles), and the
nucleus (7o surround) by 7 more orbiting electrons.

The Rutherford model (to work) quite well until studies of
nuclear spin (fo carry) out by Franco Rasetti at the California
Institute of Technology in 1929. By 1925 it (Yo know) that protons
and electrons had a spin of 1/2, and in the Rutherford model of
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nitrogen-14, 20 of the total 21 nuclear particles should have paired
up to cancel cach other’s spin, and the final odd particle should have
left the nucleus with a net spin of 1/2. Rasetti (fo discover), however,
that nitrogen-14 has a spin of 1.

(by Graham Richards)

Exercise 14. Insert appropriate prepositions where necessary.

Translate the text in writing. ;

Jor (5) of (4) with (2) on (6) in (9) to (5) at (3)
throughout over by (4)

LIFE OF MARIE CURIE

From childhood Marie Curie was remarkable ... her prodigious
memory, and ... the age of 16 she won a gold medal ... completion
of her secondary education at the Russian lycée. Because her father,
a teacher ... mathematics and physics, lost his savings through bad
investment, she had to take work as a teacher and, at the same
time, took part clandestinely in the nationalist “free university,”
reading in Polish ... women workers. At the age of 18 she took
a post as governess, where she suffered an unhappy love affair.
From her earnings she was able to finance her sister Bronislawa’s
medical studies ... Paris, with the understanding that Bronislawa
would ... turn later help her to get an education.

In 1891 Sklodowska went to Paris and, now using the name
Marie, began to follow the lectures of Paul Appel, Gabriel Lippmann,
and Edmond Bouty at the Sorbonne. There she met physicists who
were already well known — Jean Perrin, Charles Maurain, and Aimé
Cotton. Sklodowska worked far into the night in her student-quarters
garret and virtually lived ... bread and butter and tea. She came first
in the licence of physical sciences in 1893. She began to work in
Lippmann’s research laboratory and in 1894 was placed second in
the licence of mathematical sciences. It was ... the spring of that year
that she met Pierre Curie.
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Their marriage (July 25, 1895) marked the start of a partnership
that was soon to achieve results ... world significance, in particular
the discovery of polonium (so called by Marie ... honour of her
native land) in the summer of 1898 and that of radium a few
months later. Following Henri Becquerel’s discovery (1896) of a
new phenomenon (which she later called “radioactivity”), Marie
Curie, looking ... a subject for a thesis, decided to find out if the
property discovered in uranium was to be found in other matter.
She discovered that this was true ... thorium ... the same time as
G.C. Schmidt did.

Turning her attention ... minerals, she found her interest drawn
to pitchblende, a mineral whose activity, superior to that of pure
uranium, could be explained only ... the presence in the ore of small
quantities of an unknown substance of very high activity. Pierre
Curie then joined her in the work that she had undertaken to resolve
this problem and that led ... the discovery of the new elements,
polonium and radium. While Pierre Curie devoted himself chiefly to
the physical study of the new radiations, Marie Curie struggled to
obtain pure radium in the metallic state — achieved ... the help of the
chemist André-Louis Debierne, one of Pierre Curie’s pupils. ... the
results of this research, Marie Curie received her doctorate of
science ... June 1903 and, with Pierre, was awarded the Davy Medal
of the Royal Society. Also in 1903 they shared with Becquerel the
Nobel Prize for Physics ... the discovery of radioactivity.

The birth of her two daughters, Iréne and Eve, in 1897 and
1904 did not interrupt Marie’s intensive scientific work. She was
appointed lecturer in physics at the Ecole Normale Supérieure for
girls in Sevres (1900) and introduced there a method of teaching
based ... experimental demonstrations. In December 1904 she was
appointed chief assistant in the laboratory directed by Pierre Curie.

The sudden death of Pierre Curie (April 19, 1906) was a bitter
blow to Marie Curie, but it was also a decisive turning point in her
carcer: henceforth she was to devote all her energy to completing
alone the scientific work that they had undertaken. ... May 13, 1906,
she was appointed to the professorship that had been left vacant
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on her husband’s death; she was the first woman to teach in the
Sorbonne. In 1908 she became titular professor, and in 1910 her
fundamental trcatisc on radioactivity was published. In 1911 she
was awarded the Nobel Prize for Chemistry, for the isolation of
purc radium. In 1914 she saw the completion of the building of
the laboratories of the Radium Institute (Institut du Radium) at the
University of Paris.

... World War I, Marie Curie, with the help of her daughter Iréne,
devoted herself ... the development bf the use of X-radiography.
In 1918 the Radium Institute, the staff of which Iréne had joined,
began to operate in earnest, and it was to become a universal centre
for nuclear physics and chemistry. Marie Curie, now ... the highest
point ... her fame and, from 1922, a member of the Academy of
Medicine, devoted her researches to the study of the chemistry
of radioactive substances and the medical applications of these
substances.

In 1921, accompanied ... her two daughters, Marie Curie made
a triumphant journey to the United States, where President Warren
G. Harding presented her ... a gram of radium bought as the result of
a collection among American women. She gave lectures, especially .“
in Belgium, Brazil, Spain, and Czechoslovakia. She was made a
member of the International Commission on Intellectual Cooperation ’
by the Council ... the League of Nations. ... addition, she had the !
satisfaction of seeing the development of the Curie Foundation
in Paris and the inauguration in 1932 in Warsaw of the Radium |
Institute, of which her sister Bronislawa became director.

One of Marie Curie’s outstanding achievements was to have
understood the need to accumulate intense radioactive sources,
not only to treat illness but also to maintain an abundant supply
for research... nuclear physics; the resultant stockpile was an
unrivaled instrument until the appearance after 1930 of particle
accelerators. The existence in Paris at the Radium Institute of
a stock of 1,5 grams of radium in which, ... a period of several
years, radium D and polonium had accumulated made a decisive
contribution ... the success of the experiments undertaken in the
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years around 1930 and ... particular of those performed by Iréne
Curie in conjunction with Frédéric Joliot, whom she had married in
1926 (Joliot-Curie, Frédéric and Iréne). This work prepared the way
for the discovery of the neutron by Sir James Chadwick and, above
all, for the discovery in 1934 ... Iréne and Frédéric Joliot-Curie of
artificial radioactivity. A few months after this discovery, Marie Curie
died as a result of leukemia caused by the action of radiation. Her
contribution to physics had been immense, not only in her own work,
the importance of which had been demonstrated ... the award to her
of two Nobel Prizes, but because of her influence ... subsequent
generations of nuclear physicists and chemists. Marie Curie, together
with Iréne Joliot-Curie, wrote the entry on radium for the 13® edition
(1926) of the Encyclopadia Britannica.

In 1995 Marie Curie’s ashes were enshrined ... the Panthéon in
Paris; she was the first woman to receive this honour ... her own
achievements. Her office and laboratory in the Curie Pavilion of the
Radium Institute are preserved as the Curie Museum.

(from Britannica)

Exercise 15. Translate the text using PROMT (Déja Vu,
TRADOS). Analyze the translation and make corrections.

ENERGY EFFICIENCY

Energy efficiency is increasing by about 2% a year, and absorbs
most of the requirements for energy development. New technology
makes better use of already available energy through improved
cfficiency, such as more efficient fluorescent lamps, engines, and
insulation. Using heat exchangers, it is possible to recover some
of the energy in waste warm water and air, for example to preheat
incoming fresh water. Hydrocarbon fuel production from pyrolysis
could also be in this category, allowing recovery of some of the
cnergy in hydrocarbon waste. Already existing power plants often
can and usually are made more efficient with minor modifications
duc to new technology. New power plants may become more
¢lficient with technology like cogeneration. New designs for
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buildings may incorporate techniques like passive solar. Light-
emitting diodes are gradually replacing the remaining uses of light
bulbs. Note that none of these methods allows perpetual motion, as
some energy is always lost to heat.

Mass transportation increases energy efficiency compared to
widespread conventional automobile use while air travel is regarded
as inefficient. Conventional combustion engine automobiles have
continually improved their efficiency and may continue to do so
in the future, for example by reducirtg weight with new materials.
Hybrid vehicles can save energy by allowing the engine to run more
efficiently, regaining energy from braking, turning off the motor
when idling in traffic, etc. More efficient ceramic or diesel engines
can improve mileage. Electric vehicles such as Maglev, trolleybuses,
and PHEVs are more efficient during use (but maybe not if doing a
life cycle analysis) than similar current combustion based vehicles,
reducing their energy consumption during use by 1/2 to 1/4.
Microcars or motorcycles may replace automobiles carrying only
one or two people. Transportation efficiency may also be improved
by in other ways, see automated highway system.

Electricity distribution may change in the future. New small
scale energy sources may be placed closer to the consumers so that
less energy is lost during electricity distribution. New technology
like superconductivity or improved power factor correction may also
decrease the energy lost. Distributed generation permits electricity
“consumers,” who are generating electricity for their own needs, to
send their surplus electrical power back into the power grid.

(https://en.wikipedia.org)

Exercise 16. Translate the following sentences from Russian into
English, paying special attention to translation of the terms.

1) PacmierieRne sapa — 3TO s/I€pHas peakinus, IpH KOTOPOH
Apa pagUOaKTHBHBIX aTOMOB PacraJaroTcd, BBIIYCKas HEHTPOHBI,
KOTOpBIE, B CBOIO 0Yepe]b, NONAJAIOT B APYIHE aTOMBI ¥ BBI3BIBAIOT
HX pacnaz.
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2) Ecnu paauoakTUBHOIO BEIUECTBA JOCTAaTOYHO, TO PEAKLHUS
MOXKET CTAaTh LEMHOH. Peakiusg Ha aTOMHOM CTaHI[MM HAXOAUTCS O]
KCCTKUM KOHTPOJIEM.

3) B saepHoif 6oMOe oHA MPOXOIUT OECKOHTPOIBHO.

4) Tlpu saepHON pEaKLUUM BBINENACTCS OTPOMHOE KONHYECTBO
HHEPTUH, B MUWIUIHOHBI pa3 OOJbINE YeM, CKaKeM, MPH CKUTAHUU
TOM 2KE MAcChl F'OPIOYEIo, U B Hpoiiecce 00pa3yroTcs KpaiHe paguo-
AKTHBHBIC OTXOMBL.

5) B npupoze pacnax sapa — pPEAKOCTb.

6) IocienHue peakuuy TakOro poaa Ha 3emiie 3aKOHYWINCH JIBa
MHJUTHAPAA JIET Ha3a]l,

7) C Tex mop paguoaKkTUBHOE BEIICCTBO MOJHOCTHIO Paclaioch,
Y B €CTECTBEHHBIX YCHOBUAX Ha 3eMJle Takas peaKi[is HEBO3MOXHA.

8) B 1917 roxy noso3zenanaen DpHecT Pesepdopn cTan nepBeiM,
KOMY YIAlIOCh paclIenNuTh SAPO aroMma.

9) B 1934 romxy utanesuckui ¢usnk DHpuko Depmu mposen
IKCTIEpUMEHT ¢ OoMOapIUPOBKOH A/iep ypaHa HEHTpOHAMH.

10) B Tom xe rony Una Hognmak BBena moHATHS ACICHUS SAApa,
MOCTOSIHHOM AAepHOM pecaxuu.

11) B 1938 rogy nemenkue xumuxu Otto I'an u @pur [pacc-
MaH YCHEIIHO OCYNIECTBUIIH MEPBYIO B HCTOPUH LEHHYIO SACPHYIO
PCaKIUIO.

12) C nagarom Bropoii MupoBoii BOWHEI Havaiack 60pnba 3a 00-
JIaJJaHue SIEPHBIM OPYKUEM.

13) Ilonyuur muceMo ot Gpu3uKoB-OexeHIeB — AmbOepra DitH-
iteiHa u Jleo Crnnapia — 0 TOM, HACKOIBKO CMEPTOHOCHBIM MOMKET
ObITE AAepHOE opyxue, npesuncHt CHIA PyssensT cdhopmuposai ko-
MaHIy YYeHBIX U BOCHHBIX, IOPYYHB UM CO3/IaHHE AaTOMHOM GOMOBI.

14) HUx 3amageit ObU10 cozzars 6oMOy paHbIIE HEMUCB: CUUTA-
110Ch, 9TO TE TAKKE CTPEMATCS MTOJYUUTH SACPHOE OPYIKHE.

15) Vuensie u3 CHIA, Kanano u BenukoOpuranuu BMecCTe pa-
Ooranu Hax IPOEKTOM aTOMHOTO OPYXHS ITOJ] KOJOBBIM Ha3BaHUEM
«MaHX3TTEHY.

16) Yepes naTh 1T ynopHOH paboTHl YUCHBIM yHAIOCh cobparh
I' ICTIBITaTh aTOMHYIO 60MOy.
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17) 6 u 9 asrycra 1945 rona Boticka CIHA cOpocunu smepHsie
O60oMOBI Ha siNoHCKAE ropona Xupocuma 1 Haracaxi.

18) Bapuis yHec xu3uu 120 000 srmoHnes B mepBHIN AeHb, emie
CTOINTLKO XK€ NOruOIN B TCUCHNE TPEX MECILEB OT OXKOTOB, PaHAI[AN
U TPaBM.

19) Anonus nognucaa GE30roBOPOUHYIO KAUTYIsHuo 15 aB-
rycra 1945 ropa.

20) Iocie oxorganus Bropoit MupoBOii BOMHBEI AHEPHOE OPY-
Aue OONbIIEe HE IPUMEHIIOCH Ha Mog 008 (XOTH OBUIO MPOBEHEHO
MHOXXCCTBO HCTIBITaHUI).

21) CHIA, Poccus, BenuxoOpuranus u @Dpamnus o6mamaror
KpYIHBIMU 3allacaMH siiepHoOTo opyxus (Oomnsire Bcero y Poccun u
CHIA).

22) Io3nuee K X1y0y SASPHBIX epKaB MpUCOCTHHIIHCH KuTaid,
Wzpawnns, [akucran, Uugus u KHJIP.

23) CHIA #30 BCEX CHI HHITAIOTCS IPEAOTBPATHTH MOIYUCHHE
AanepHoro opyxud MpasoM, HO ynacTCsl UM 3TO WAM HET, OCTACTCH
110J{ BOIIPOCOM.

Exercise 17. Translate the following sentences from English into
Russian, paying special attention to transiation of the terms.

1) Fission may take place in any of the heavy nuclei after capture
of a neutron.

2) However, low-energy (slow, or thermal) neutrons are able to
cause fission only in those isotopes of uranium and plutonium whose
nuclei contain odd numbers of neutrons (e.g. U-233, U-235, and Pu-
239).

3) Thermal fission may also occur in some other transuranic
elements whose nuclei contain odd numbers of neutrons.

4) For nuclei containing an even number of neutrons, fission
can only occur if the incident neutrons have energy above about one
million electron volts (MeV).

5) Newly created fission neutrons are moving at about 7% of the
speed of light, and moderated neutrons are moving at about 8 times
the speed of sound.
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6) The probability that fission or any another neutron-induced
reaction will occur is described by the neutron cross-section for
that reaction.

7) The cross-section may be imagined as an area surrounding the
target nucleus and within which the incoming neutron must pass if
the reaction is to take place.

8) The fission and other cross sections increase greatly as the
neutron velocity reduces from around 20,000 km/s to 2 km/s, making
the likelihood of some interaction greater.

9) In nuclei with an odd number of neutrons, such as U-235, the
fission cross-section becomes very large at the thermal energies of
slow neutrons.

10) While not strictly from uranium, a great deal of research is
being undertaken to harness nuclear fusion power.

11) A number of reactions are possible, but the one which is
within reach technologically is the deuterium-tritium reaction.

12) This has proven possible in a small reactor — the Joint
European Torus (JET) — where 16 MW was achieved briefly, and
5 MW was sustained in 1997.

13) This work is now being scaled up internationally with ITER,
being built in France.

14) The reaction is: H-2 + H-3 => He-4 + neutron + 17,6 MeV.

15) Tritium can be bred from lithium-6 (from seawater) in a
blanket around the torus, using neutrons from the reaction.

16) Deuterium is relatively abundant in seawater.

Exerxcise 18. Do sight translation from English into Russian of the
following without using a dictionary.

The accident at the Chernobyl nuclear power plant in 1986 was
the most severe in the history of the nuclear power industry, causing
a huge release of radionuclides over large areas of Belarus, Ukraine
and the Russian Federation. Now, 20 years later, UN Agencies and
representatives of the three countries have reviewed the health,
cnvironmental and socio-economic consequences.
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The highest radiation doses were received by emergency workers
and on-site personnel, in total about 1000 people, during the first
days of the accident, and doses were fatal for some of the workers.
In time more than 600,000 people were 'registered as emergency
and recovery workers (‘liquidators’). Although some received high
doses of radiation during their work, many of them and the majority
of the residents of areas designated as ‘contaminated’ in Belarus,
Russia and Ukraine (over 5 million people) received relatively low
whole-body doses of radiation, not ‘much higher than doses due
to natural background radiation. The mitigation measures taken
by the authorities, including evacuation of people from the most
contaminated areas, substantially reduced radiation exposures and
the radiation-related health impacts of the accident. Nevertheless,
the accident was a human tragedy and had significant environmental,
public health and socio-economic impacts.

Childhood thyroid cancer caused by radioactive iodine fallout is
one of the main health impacts of the accident. Doses to the thyroid
received in the first few months after the accident were particularly
high in those who were children at the time and drank milk with high
levels of radioactive iodine. By 2002, more than 4000 thyroid cancer
cases had been diagnosed in this group, and it is most likely that a large
fraction of these thyroid cancers is attributable to radioiodine intake.

Apart from the dramatic increase in thyroid cancer incidence
among those exposed at a young age, there is no clearly demonstrated
increase in the incidence of solid cancers or leukaemia due to
radiation in the most affected populations. There was, however, an
increase in psychological problems among the affected population,
compounded by insufficient communication about radiation effects
and by the social disruption and economic depression that followed
the break-up of the Soviet Union.

It is impossible to assess reliably, with any precision, numbers
of fatal cancers caused by radiation exposure due to the Chernobyl
accident — or indecd the impact of the stress and anxiety induced
by the accident and the response to it. Small differences in the
assumptions concerning radiation risks can lead to large differences

92




in the predicted health consequences, which are therefore highly
uncertain. An international expert group has made projections
to provide a rough estimate of the possible health impacts of the
accident and to help plan the future allocation of public health
resources. The projections indicate that, among the most exposed
populations (liquidators, evacuees and residents of the so called
‘strict control zones’), total cancer mortality might increase by up
to a few per cent owing to Chernobyl related radiation exposure.
Such an increase could mean eventually up to several thousand fatal
cancers in addition to perhaps one hundred thousand cancer deaths
expected in these populations from all other causes. An increase
of this magnitude would be very difficult to detect, even with very
careful long term epidemiological studies.

Since 1986, radiation levels in the affected environments have
declined several hundred fold because of natural processes and
countermeasures. Therefore, the majority of the ‘contaminated’
territories are now safe for settlement and economic activity.
However, in the Chernobyl Exclusion Zone and in certain limited
areas some restrictions on land-use will need to be retained for
decades to come.

The Governments took many successful countermeasures to
address the accident’s consequences. However, recent research
shows that the direction of current efforts should be changed. Social
and economic restoration of the affected Belarusian, Russian and
Ukrainian regions, as well as the elimination of the psychological
burden on the general public and emergency workers, must be a
priority.

(www.worldnuclear.org)

Exercise 19. Translate the following newspaper article into
English.

SIAEPHOM DHEPTETHKE BbITh

TpenBaputenpHbie paboThl Ha crpoimmomaake nox OCTpoBLOM
unyt k ¢unany. Iogrororka HH(pacTPYKTYpH! U Bo3BeAeHHs Oc-
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nopycckoit ADC 3aBepmaercd. CeqUanuCThl, 3aHAThIC Ha CTPOHKE,
3aBepSAIOT, YTO JEHUCTBYIOT cTporo no rpaduxy. Tem BpeMeHEM Ipo-
NOJDKATOTCS ¥ MECXKAYHAPOAHbIC KOHCYIFTAIMY 110 1poekTy. Hputaem
HC TONBKO C COCENAMH, HO M B Gonee mupokoM popmare. Uto Hu-
CKONIbKO HeyausuTenbHO. Jla, pemenune o crpoutensctse ADC —
Oc3ycroBHOE BHYTPCHHEE Jeno Jodoro rocysapcrsa. OmHako, ¢
JIpyroli CTOpOHBL, peYsb WAET O BXOX/ICHUM benapycu B KTyl cTpaH,
Pa3BHBAIOLINX aTOMHY!O HepreTuky, M 510 camo 1o cebe mpumact
NIpoeKTy IobanbHBIN XapakTep, ofecrieuMBacT K HEMY BHHMAaHHE
BCETr0O MHpa.

EcrectBenHBIM 00pazoM K IutaHaM benapych IO BO3BEIEHHIO
ADC nposBnsieT BHUMaHUE U MexayHapoqHoe areHTCTBO 1O aTOM-
no# sHeprun (MATATD). Tem Gonee 4yro Hama cTpaHa — OJHA U3
OCHOBATEIGHHUI] 3TOW OpPraHM3aIMH, KOTOpas CErofHA OOBeIUHSET
153 rocynapcrea. Y Hac €CTh yKe ONpe[CICHHBIN OIBIT B3aUMOACH-
creust ¢ MATATD. Tlpasaa, B npouiioM OHO CTPOHJIOCH IIPEUMY-
[IECTBEHHO BOKPYT' YepHOOBUIbCKOH TpobiieMaTuku. Terepp xe oT-
KPBIBACTCH HOBBIY KOHTEKCT. O 4eM CBHACTENBCTBYET COAEPKaHHE
Buzuta B benapycs renepaiibHoro mupexropa opranmsanuu IOxkwms
Awmano. Yepeny ero neperoBopos B MHHCKe 3aBepiiWia BCTpeda €
ITpesunenrom. Teruio momprBeTCcTBOBaB rocts, Anexcasap Jlyka-
HICHKO CKa3aJI:

— 51 TBepno ybexIeH, UTo ANCPHOM dHEpreTuke ObITh ¥ 9TO 3T0
Haubonee OezomnacHas chepa u Haubonee Oe30MacHbIH MYTh NONyYe-
HHS JEIICBOH SHEPTHY, B KOTOPOH Mup Bce Oobine OyIeT HyKAarbcs.

CoOrITH HEJABHETO NPOULIOrO HA POAMHE TOCTS, YBBI, IOIIAT-
HYJIM JOBepye K MUpHOMY aromy. IIpe3uneHT rosopun o6 3ToM OT-
KPOBEHHO, BCTIOMHHUB PEAKIMIO HEKOTOPHIX CTPaH HA aBapuIO STIOH-
ckoil crannumn «Dykycuman. Hexoropele w3 HUX CBEpHYIH WU
NPUOCTAHOBMIIM CBOM sAlepHble Iporpammsl. Ho ocramocs HeMano
U TeX, KTO NOJIOH peliMOCTH pa3BHBaTh 3Ty cepy. benapyce, no
cinosam IIpe3unenra, B ux 9ucie:

— B 3T0T 0c00BIH NepHon MBI TBEPAO W OJHO3HAYHO 3asIBIAEM
0 TOM, 9TO MBI HE POCTO HAMEPEHBI HOCTPOUTE aTOMHYIO IEKTPO-
CTAHIMIO, HO ¥ HaJyaJll €€ CTPOUTEIIBCTBO.
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Oco6yr0 3HaIUMOCTH MPOEKT NPUOOPETAET OT TOIO, YTO pPeaiu-
{yeTCS OH B CTpaHe, HamOonee nocrpajasmiell ot Yepnobsura. Ox-
HAKO NPOTPECC HE OCTAHOBUTE. M cerofns 3aMBICIEI IO BO3BEACHHUIO
OEeJIOPYCCKOH CTaHNUW ITOUICPXKHUBAIOTCA OONBIIMHCTBOM HAceEle-
nus. DTO O4eHb BaXKHBIN 3HaK. Bot uro ckazan [Ipesunent:

— 4 monararo, uto MATATD — opranusanus, KpaliHe 3auHTe-
pCCOBaHHAs B TOM, YTOOBI MO00HbBIE, KOHEYHO ke, Oe301acHble po-
CKTBI B MUPE peaIn30BbIBaINCh. [103TOMY MBI O4€HB HaJeeMCs, 9TO
rocriofuH AMaHoO, KaKk ¥ HOpeAblAyLiHe PYKOBOAUTCIH 3TOr0 arcHT-
CTBa, OKAKET HAM CEPHhE3HYI0 MOPAIBHYIO MONIAEPHKKY B CTPOUTEIL-
CTBe aTOMHOM 3JIeKTpocTaHimu... Eciu Oyger Baure comeicTBHE,
HONICPKKA W COOTBCTCTBYIOUIME YCJIOBHSA, MBI TOTOBHI M BIOPYIO
ATOMHYIO CTaHLKIO IOCTPOUTH B benapycu...

YyTb 1033%e, 00IAsACh C XXYPHAIUCTaMH, I-H AMaHO IPOKOMMEH-
TUpoBax 3T caosa [Ipesugenta tak:

— MATATD He rOBOPHT, CKOJBKO aTOMHBIX JJIEKTPOCTAHIUN
JOJDKHO OBITH B TOM WM uHOU crpaHe. Boupoc, crpouts ADC mwin
HET U CKOJIBKO WX JIODKHO OBITh B CTpaHE, KaXKA0€e rOCyAapCTBO pe-
maet camocrosTensHo. Ho ecmu ctpana ctpont ADC, TO 3T0 JOIMK-
HO OCYUIECTBIATHCS Hambosiee 06€30HaCHBIM MyTEM, U B OTOM KOH-
tekcre MATAT3 MoxeT NpegocTaBuTh CBOM YCIIYTH.

A B 6ecene ¢ IlpesuaentoM reHepanbHblil cekperaps MATATO
Ha3BaJl HAly CTPaHy OYEHb BAXKHBIM IIapTHepoM. Bcee ke onmit Hep-
HOOBLIS, TTYCTh W ONHO3HAYHO II€YalbHBINA, HO BCE K€ UPE3BBIYAMHO
LICHHEIA 19 MUEPOROI aToMHOW dHepretukd. OB NpUroguica ¥ npu
peleHnn HeIHEMHHX npobiaeM ¢ «PDykycumoii». OmHAKO BEKTOP
OEHOK BCE XK€ JOJPKEH Yepe3 YPOKH IIPOLLIOr0 BOCXOAWTH K Oymy-
memy. TocTs paccyxpan: «Kaxaag crpasa HykZaercs B pPasBUTHU
YHCPTCTUKHY, YITy4ITICHUH KU3HU CBOETO HACEIECHUS, U B CBA3H C 3TUM
SIBIIACTCS BAYKHBIM peleHue 00 UCNONb30BaHNU aTOMHON SHEPIHMY.

FOxus AMaHo cauTaeT O4CHb BAKHBIM TO, 4TO bemapych HacTpo-
cHa u Geper Ha cebs OTBETCTBCHHOCTH B oOecrieueHun 6oee BBICO-
KOTO YPOBHS 6€30I1aCHOCTH M IPO3PayHOCTHU IPH peau3aiiiy CBO-
cro npoekta. OH 0OpaTiiI BHEMaHKE HA TO, YTO OTBETCTBEHHOCTH 32
obecrieycHue sepHON 0€30MaCHOCTH JIEKUAT HA KaXKJIOH CTpaHeE, U
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MATATD uMeer BO3MOXHOCTH OKA3HIBaTh COAeHCTBHE B obecrede-
uaun 6esonacHoctu. [Ipeamonaraercs Hanpasnenue B benapyck uH-
rerpupoBaHHoi Muccrd MATATO ans o630pa cosgasaeMolt uH(ppa-
crpykrypsi 11t ADC. T'oCTh yTOUHHII MEXAHU3M:

— [TyTem HanpaBiCHUA MUCCUH, IPOBENEHHUS BCTPEY MbI MOXKEM
JOCTUYb MOHMMAaHHS TOTO, YTO S/ICPHAs SHEPreTHKa HCIIOIb3YETCs
CTpaHo#i 6e30macHo, ¢ COOOIEHUEM 3aIIUTH SHEPHBIX 00BEKTOB H
HCTIONB3YeTCs Ha JOJITOCPOYHOIi OCHOBE.

U Taxoii ypOBEHb B3aHMO/ICHCTBIN BIOTHE COOTHOCHTCS C OXKH-
JaHUIMY OEIOpyCCKOH CTOPOHBL.

(Amumpuii Kpsm, «benapyce ce2oonay, 4 anpena 2012 2.)

Exercise 20. Make up a brief English-language press-release based
on the information below. Find out more using the Internet sources. q

«CnenuaymcToB Uit OeOpycCKod aToOMHOH 93NEKTPOCTaHLMA
Oy/yT TOTOBUTH B TpeX 0a30BBIX yHMBepcHTeTax bemapycu», — co-
001 3aMecTUTENb Tpescenaresst [ocy apcTBEHHOr0 KOMUTETA O
uayke u texsonorusm (IKHT) benapycu Hrops Boifitos Ha mpecc-
rxoH(pepennuu 24 suBaps B MuHCKe.

OH IOSCHW, YTO B MEPCHEKTHBE CHENHAILHOCTH B OOJIacTH
SAEpHOI DHEPreTHKH OyAyT OTKpHITEL B benopycckoM HaimoHallb-
poMm Texumgeckom yaupepcurere (BHTY) ma daxynerere sHEpPre-
THYECKOTO CTPOMTENLCTBA, Ha (axymsrere ¢usuxu beiarocyHusep-
CHTCTa, a Takke B BelIopycckoM rocyJapcTBEHHOM YHHMBEPCHUTETE
undopMaTiky 1 paguosnektponnky (bI'VYHP).

ITo cnosam 3amupena I'KHT, ceituac nmpopabarbiBaeTcst BOIPOC
0 BHeCEHMH B IUian Habopa acUpaHTOB psiia CueagbHOCTe! B 00-
JacTy aTOMHOU (PU3HKHU,

B cBor ouepens, HEPBHIA 3aMECTUTENb NIPEACEAATEN TIPE3HIH-
yma Hanuonanssol akanemuu Hayk Iletp BuTsase otMerTw, 910 s
pabotsr Ha Oenopycckoit ADC maHApyeTcs IPUNIaLIATEL CIeHUaId-
croB u3 Apyrux crpad. «K HaM yxe obpamarotcs cHenMaaicTsl U3
Poccun, crpan bantuu, KOTOpBEIC OTOBHI IpHEXaTh K HaM U pabo-
Tarsk Ha Hamerd ADCy», — CKazall OH.

96




I1. Butd3p Tak xe nporHGopMHAPOBAI, YTO NOAIMCAHO COralie-
nue ¢ Poccueil, KoTopoe npeaycMaTpruBacT BO3MOXKHOCTh HOATOTOB-
KH OEJOpyCCKUX CHEUHATHCTOB Ha poccuiickoil Oase. Bosmoxso,
OyyT HPHDIAINATHCS W CHEHHMAIKCTHI U3 IPYTUX CTPAH.

(www.naviny.by)

Exercise 21. Render the following article in English. Make up an
abstract consisting of 5—10 sentences.

I'pynna OenopyccKuxX YYCHBIX IPHHANA peIICHUE CO3/IaTh
nemxenue «3a Oe3psnepHyro bemapycey. OO0 3ToM 6BUIO 3asABIEHO
HA KPYIJIIOM cTone 9 Mapra.

Kak ormerun B cBOeM JOKIAJe KAHAWIAT TEXHUYCCKUX HAYK,
aupekTop MHCTATYTa r'yMaHUTaPHBIX W DKOIOTHYECKHUX TEXHOIOTHH
Mexaynaponnoil axanemuy HHGOPMAMOHHBIX TexHONOrui Erop
Depronyg, «HEOOXOAUMOCTE CO3AHUS TAKOTO JBIKCHUS BOZHHKIIA
TI0CIIE TOTO, KaK PYKOBOACTBO CTPaHbI OOBIBIIIO O MOIUTHICCKOM
pEHICHVH CTPOUTENILCTBA B benmapycu aToMHON 2IeKTpOCTaHIHTY.

«3aTes CO CTPOMTEILCTBOM Ha TeppUTOpUH benapycu aToMHOU
CTaHUMHK YpeBaTa MHOXKECTBOM Ocll M TSDKENCHINAX UCTIRITAHWH, KO-
TOpBIE TOTOBBI BO3JIOKUTE Ha IJIEUM Hapoja BIACTH CTPaHbl. MBI HI
ITPH KaKUX YCIIOBUAX He comtacumes, uro crpouts ASC B benapycn
1e7eC000pa3HO», — CKa3all YICHBIH.

Tlo muenuto E. ®emgjommnaa, aroMHas >HEPreTHKA HE SBISCTCS
«1en36ekHOH HEOOXOMUMOCTBION, HOCKOIBKY JJIS €¢ Pa3sBUTHUS OT-
CYTCTBYIOT 3KOHOMUYECKHE, COLUANBHBIC U TCXHUUECKUE YCIIOBHA.
OH oTMeTHII, 9TO 33 BCE BPEMs CYIICCTBOBAHUS CIIOpA O TOM, CTPO-
ute ASC wim HET, OHHO3HAYHO HHUKTO HWKAKHUX JAHHBIX B 3alIHATY
ATOMHOM 3HEPreTUKH HY pa3y He PABEIL.

«B TOT MOMEHT, KOIIa Hapo (6! Bce OONBIIErO YHCHa CTPaH Mupa
BBLICTYIAIOT 3a TNIPUHATHE HX CTpaHaMM OE3BAACPHOIO CTaryca,
MBI — IIPENCTABUTENN HAYKU W UHTCIUIUTCHIIUT — HE MOMXKEM OCTa-
BATHCA B CTOPOHEY, — OTMETHII YICHBIH.

Lensro cosnaBaeMoro aBmxeHns «3a Oe3panepuyo benapyce»,
o ciaosam E. ®emromuna, sBisercs 3ammra Hapoxa benapycu or
«1epHOOBIILCKOTO aJiay ¥ «SIIEPHOTO Pash).
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B cBoeMm BhICTYIJICHUH (QU3UK-SICPIHK NPEIOKAT COCTABUTh
o6palneHue K pyKoBOACTRY CTpaHsI ¢ TpeOOBaHHEM OTMECHHUTH pellle-
e o crpourciberBe ADC. YueHslii cauraer, 4To HEOOXOANMO Op-
raHM308aTh MOXIYHAPOAHYIO KOH(CPeHIMIO ¢ pabouNM HA3BaHHEM
«I1po6iieMbl 1 NEpCIEKTUBBI Pa3BUTHS YHEPTETHICCKOTO KOMIIIEKCa
Benapycu», rae OyayT 0oOCYXIATECS BOLPOCH HeIecoo0pa3sHOCTH
crpourensecTBa ADC B cTpaHe M Pa3sBUTHS ANCPHOU SHEPreTHKU B
benapycn.

Ilo cnoBam E. ®emommHa, B cTffaHe HEOOXOAMMO TAKKeE CO3-
JaTh MHCTHUTYT aJIbTePHATUBHOM SHEPreTHKU, KOTOPHIH OBl 3aHNMAl-
csl MEepPCHEeKTHBAMH PAasBUTHUA MHUKPOJIHEPreTUKH, BO3MOMKHOCTAMHM
UCHONB30BaHMUS B CTPaHE BO30OHOBIAEMBIX UCTOUHHMKOB JHEPIUH.
«Ecmm >xe HEoOxonuMocTh cTpouTenseTea ADC BO3HHUKHET, B CTpa-
HE JOJDKEH OBITh IIPOBEACH pedepeHIyM 110 3TOMYy BOIPOCY», —
nomdepkuyn E. QeprommH.

Kpome Toro, Oesopycckue ydeHble MpeliararoT CO3JaTh KO-
MHCCHIO TIO OHNCHKE LieecoO0pa3HOCTH Pa3BUTHS B CTPAHE aToOM-
HoH sHepreTHku. lIpogeccop T'eopruit Jlenun npoundopmuposal,
YT0 NOoHo0HAs KOMHCCHA Opia CO3JaHa PAacTIOPsHKEHHEM IPEMbBEp-
muraACTPa B 1998 roxy. Ilo ero cnosam, oHa gosDKHA OBITA «JIpOaHa-
TU3UPOBATh U OLICHUTH NIPUMEHUTENBHO K benapycu gaHHble O pas-
BATHH MHPOBOH aTOMHOM DHEPIETHKH, allbTEPHATUBHEIC BapUAHTHL
obecnedenns pecnyOIMKH TOINIHBHO-OHEPIeTHIECKUMH PECYPCaMH,
0a3MpyONMMHUCS Ha PAHUOHAIBHOM MX HCIIOIB30BAHUM, IIPUMEHE-
HUU COBPEMEHHBIX MApOra3oBBIX TEXHOIOTHHM M HETPAaAWLIHOHHBIX
HCTOYHUKOB SHEPTUI.

OziHO M3 BaXKHBIX pEIIeHMH, 10 MHEHUIO YIeHOI0, KOTOPOE yAa-
JOCh B TO BpEMs IPHHATH, — 3TO npuocraHoBka Ha 10 et pabot B
o0JsiacTe aToMHOM 2HepreTuku B benapycu. Ognako cpok MopaTopus
ucrekaer 1 suBaps 2009 ropa, nosToMy «OBUIO OBl pasyMHO», IO
meenuto I Jlennna, co3pars KOMHCCHIO, KOTOpas «HOABEAET UTOTH
Bceil paboThI B 9TOM HarpasiieHuH 32 10 meT».

Tak, HanpuMep, B 3aKJIIOUCHUN ACHCTBOBaBIIEH KoMUCCHU OBLIO
CKa3aHo, 4T0 HEOOXOAUMO M3ydaTh MUPOBOI ONIBIT B aTOMHOH 3HEp-
reruke. «B cBOMX 3asBlIEHHAX CTOPOHHMKM crpourenscrBa ADC
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IMIHYT, 9T0 BO BCeM Mupe akTHBHO cTposT ADC. OpHaxo MEPOBOH
OITBIT Pa3BUTHUSA aTOMHOI SHEPTeTUKH IIOKa3bIBAET 00paTHOE: 3a MOo-
CIIEHHAE TO/BI CTPOUTENBCTBO aTOMHBIX CTAaHIUH (axTHUecKu OblI0
CBEPHYTO BO BCEX CTPAaHAaX, KPOME Pa3BUBAIOINUXCS CTpaH, KOTOPBIE
aKTHUBHO PBYTCS K aTOMHOMY OpY)KUIO», — CUMTAET yICHBIH.

ITo ero ciosam, B [epMaHum COKpaIieHO KOIHYECTBO yxKe pado-
raromux A3C ¢ 20 mo 17. «B CIIA ¢ 1978 roxa su ogna ADC me
[IOCTPOEHA, TaM JIMIIb TBITAIOTCS IPOMJINTE CPOK JKCILTyaTalluu ¢
30 ner mo 50 ner. Bo ®pannmu, roe Hanbonsimas miIotHoCTs ADC,
PEUICHO CTPOUTH TOABKO B TOM CIlydae, €ClIU Kakas-TO CTaHIIs Bbl-
BOIUTCS U3 dKCIUIyaTamum», — ckazan I Jlenmn.

He m3ydyeH BONPOC IO 3aXOPOHCHHUIO PAJMOAKTUBHBIX OTXOHOB
u BeBOY ADC M3 dKcmIyarauuu. «3Xech BOOOIIE MUPOBOIO OIIbI-
Ta HET, HOCKOJIBKY OTCYTCTBYIOT TEXHOJIOTUI, — MOTYEPKHYI y4e-
ubii. Ilo ero cnosam, eciu 10 nmer Hazan BBIBEICHUE U3 DKCILIya-
taruu ADC cromno 10% or CTOMMOCTH CTAHIMH, TO ceddac ATo
COM3MEPUMO C 3aTpaTaMH Ha CaMo ¢ CTPOUTEIBCTBO.

Ilo muenumro I Jlenwna, HHKTO TakKe HE IPOCYUTHIBAJ, BO
CKOJIBKO OOOMIYTCS ¢ BBOIOM aTOMHBIX DHEProOIOKOB CTPYKTYPHBIE
VM3MEHEHUS B OIIOPYCCKOM SHEPrOCHCTEME.

Taxke yueHble OOCCIIOKOSHH BEPOSTHOCTBHIO TOTO, YTO € Ha-
gasiom ctpoutensctBa ADC B bemapycn zapyrue HanpasicHHS
SHEPreTHKH He OYAyT pa3BHBaTHCI. Takylo TOUKY 3pEHMS BhIpasull
KaHUIaT TEXHHUSCKUX HayK, TJIaBHBIH TEXHOJIOT TPON3BOICTBEHHO-
texumdeckoro otaena PYII  «benHUIIMsuepronpom» Buxrop
fOmixo.

ITo muenuo yuenoro, crpourensctso ADC B benapycu — 310
«ronuTaka Ha 3arauBaaue». «K 2020 rogy Mel 3arlyCTHM aTOMHYIO
crapnuo. HopManeHO QyHKIIMOHMPOBATh OHA HE CMOXKCT, IOTOMY
YTO K TOMY BPEMCHHU SI[ICPHOE TOIUINBO B MHpe OyHCT Ha MCXOIE.
Jlpyrue e HanpaBJICHUs: SHEPIeTHKY MbI HE Pa3BUBAJIH, IOTOMY YTO
Bce cpencra Oputh mymieHsl Ha ADC. Pazpamurca BCS DKOHOMUKA
pecryOITiaKy, Best SHEpreTuka», — orMeTu B. I0miko.

OH CcYHUTACT, YTO «ICLICBH3HA aTOMHOM SHEPTUH — 13TO0 MHD».
«JtH yTBEepXKIeHNA ObUM 000CHOBaHb! B KoHLE 1990-x — mawane
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2000-x rogo. OmgHako 3a MOCTENHHE CEMB JET SACPHOE TOILUINBO
noxopoxaino B 21 pa3. CpaBHuM, Ta3 — BCETO B TPH pa3an, — MOJ-
9epkHys1 y4eHbli. [loaToMy smexTposHeprus, BbpaOaTsiBacMas Ha
ADC, ¢ kaxapIM rOIOM CTAHOBHUTCS BCE JOpOXE U Jopoxke. Peass-
Hasg CTOMMOCTb aTOMHOH 2JIGKTPOSHEPTHH, O €T0 CJIOBaM, B ITh
pa3 BBIIIE CTOMMOCTH JICKTPOIHEPI MY TEILIOBBIX CTAHUINH.

Vuenstid npuBen ganHeie Cubupckoro oraenenus Poccuiicko
aKaJeMuy HayK O TOM, YTO pa3BHTHE SCPHOH 3HEPTeTHKH Ha pe-
aKTOpe C TEIIOBHIMH HEHTpOHAMH GecnepciekTBHO. CONIACHO MX
ucciaeqoBanmsaM, Kk 2020—2025 rogam Ha 50% ADC He OyneT xBa-
TaTh sAepHOrO TomIuBa, a K 2050 rogy ero BooGuie He OyHeT, Tak
KaK 3alachkl IPUPOAHOTO ypaHa OTpaHUYEHBl U K TOMY BPEMEHHU HC-
YeprarTcs.

B. IOmko nmom4epkHys, 9T0 ¢ HayYHOH M MPAKTHICCKOH TOYKH
3peHus cerofHs nenxecoolOpa3Hed BKIaApIBaTh CpelcTBa «B Oomee
NIEPCTICKTHRHBIE HAIIPABICHHS B DHEPIETHKE», HAPHMED B BETPO-
snepreTuxy. [lo ero cnosam, paspaborannas UM IIporpaMma 0o pas-
BUTHIO aJbTCPHATHUBHBIX HCTOYHUKOB SHEPrHH IIPEANIONAracT o
2020 rona HOJHOCTBIO 3aMECTHTH ATOMHYIO JIEKTPOIHEPTHIO allb-
TepHATHUBHBIMY MCTOYHHKAMH SHEPTHUH.

(www.gazetaby.com)
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UNIT 5. CHEMISTRY

Text 1

NOMENCLATURE, PHYSICAL PROPERTIES,
AND REPRESENTATION OF STRUCTURE
OF ORGANIC COMPOUNDS

If we are going to talk about organic compounds, we need
to know how to name them. First, we will learn how alkanes are
named because their names form the basis for the names of almost
all organic compounds. Alkanes are composed of only carbon atoms
and hydrogen atoms and contain only single bonds. Compounds that
contain only carbon and hydrogen are called hydrocarbons. Thus,
alkanes are hydrocarbons.

Alkanes in which the carbons form a continuous chain with no
branches are called straight-chain alkanes. The names of several
straight-chain alkanes are given in the table after the text.

If you look at the relative numbers of carbon and hydrogen
atoms in the alkanes listed in the table below, you will see that
the general molecular formula for an alkane is C H, ,, where n
is any integer. So, if an alkane has one carbon atom, it must have
four hydrogen atoms; if it has two carbon atoms, it must have six
hydrogen atoms.

Carbon forms four covalent bonds and hydrogen forms only one
covalent bond. This means that there is only one possible structure
for an alkane with molecular formula CH, (methane) and only one
structure for an alkane with molecular formula C H, (ethane). There
is also only one possible structure for an alkane with molecular
formula C,H, (propane).

101




l nune] [ Kakulé mu:tnru] ! condersed strurtura ! I ball-and-stick rodel l

mathane H—-J;—— H CHy

H
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ethane H—j ~H CHCH
i H
R
H H H
Propar H‘i "*(}*‘ﬂ CHyCHACH,
H ;
HHHH
butane H——(”.‘——é—é-—é’-——ﬂ CHCHUHyCH;
b

As the number of carbons in an alkane increases beyond three,
the number of possible structures increases. There are two possible
structures for an alkane with molecular formula C H,,. In addition
to butane — a straight-chain alkane — there is a branched butane
called isobutane. Both of these structures fulfill the requircment that
each carbon forms four bonds and each hydrogen forms only one
bond.

Compounds such as butane and isobutane that have the same
molecular formula but differ in the order in which the atoms are
connected are called constitutional isomers — their molecules
have different constitutions. In fact, isobutane got its name because
it is an “iso” mer of butane. The structural unit consisting of a
carbon bonded to a hydrogen and two CH, groups — that occurs in
isobutene — has come to be called “iso.” Thus, the name isobutane
tells you that the compound is a four-carbon alkane with an iso
structural unit.
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CH;

CH3CH,CH,CH,CH;, CH3(|3HCHQCH3 CHg?CHg
pentane CH, CH,
isopentane 2,2-dimethylpropane

There arc three atkanes with molecular formula C.H,,. You have
already learned to name two of them. Pentanc is the straight-chain
alkane. Isopentane, as its name indicates, has an iso structural unit
and five carbon atoms. We cannot name the other branched-chain
alkane without defining a name for a new structural unit.

There are five constitutional isomers with molecular formula
i l CH,,. Again, we arc able to name only two of them, unless we

define new structural units.
CH;
CH;CH,CHCH,CH,CH, CH;CHCH,CH,CH; CHCCH,CH,
common name: hexane (l: '
systematic name; hexane Hy CH;y
isohazane 2. 2-dimathyibutans
Z-methylpentane
CH;CHzcl}chzcﬂg CH}CH""CHCH3
CH; CH; CH,
3-methylpentane 2.3-dimethylbutana

The number of constitutional isomers increases rapidly as the
number of carbons in an alkane increases. For example, there are
75 alkanes with molecular formula C, )H, and 4347 alkanes with
molecular formula C H,,. To avoid having to memorize the names
of thousands of structural units, chemists have devised rules for
creating systematic names that describe the compound’s structure.
That way, only the rules have to be learned. Because the name '
describes the structure, these rules also make it possible to deduce l

the structure of a compound from its name.
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This method of nomenclature is called systematic nomenclature.
It is also called IUPAC nomenclature because it was designed
by a commission of the International Union of Pure and Applied
Chemistry (abbreviated IUPAC and prondunced “eye-you-pack™).
Names such as isobutene — nonsystematic names — are called
common names and arc shown in red in this text. The systematic
(IUPAC) names are shown in blue. Before we can understand how a
systematic name for an alkane is constructed, we must learn how to
name alkyl substituents. 3
Alkanes are widespread both on Earth and on other planets.
The atmospheres of Jupiter, Saturn, Uranus, and Neptune contain
large quantities of methane (CH4), the smallest alkane, an odorless
and flammable gas. In fact, the blue colors of Uranus and Neptune
are the result of methane in their atmospheres. Alkanes on Earth
are found in natural gas and petroleum, which are formed by the
decomposition of plant and animal material that has been buried for
long periods in the Earth’s crust, where oxygen is scarce. Natural gas
and petroleum, therefore, are known as fossil fuels. '
- A Natural gas is approximately
Propane, butane, .. 75% methane. The remaining
25% is composed of other small
alkanes such as ethane, propane,

gasoline and butane. In the 1950s, natural
gas replaced coal as the main

;‘:t’ i energy source for domestic and
industrial heating in the United

heating oil, States

diesel oil i

Petroleum is a complex

T g mixture of alkanes that can

asphalt, tar be s§p§rat§d into fractigns
) by distillation. The fraction

heating ‘

element that boils off at the lowest

temperature (hydrocarbons
containing three and four carbons) is a gas that can be liquefied
under pressure. This gas is used as a fuel for cigarette lighters, camp
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stoves, and barbecues. The fraction that boils at somewhat higher
temperatures (hydrocarbons containing 5 to 11 carbons) is gasoline;
the next fraction (9 to 16 carbons) includes kerosene and jet fuel.
The fraction with 15 to 25 carbons is used for heating oil and
diesel oil, and the highest boiling fraction is used for lubricants and
greases. After distillation, a nonvolatile residue called asphalt or tar
is left behind.

(by P.Y. Bruice from Essential Organic Chemistry)

Table 1 fomenciature and Plysical Properties of Soma Straight-Cham Alkenss

Nombey  Moleosdar Condensed Bodting Meltng  Density”
of carbons  Rermuls Nawme sruinare pednt ("C1 peist 0y pimly
i iy wedbaie  CH, ~167.7 -~ 1813
3 Cabls ethooe  CHLOH: ~ 485 ~JH33
3 Csfly propase  CHROMOH: ~42.1 ~1Ery DS
§ Catlyp butane  CHLHCHCH, ~(F ~133 0
5 CHp  peatne  CHyCHCH, 381 ~i28 DB
& CeHipg hexane CHy(CH 4 CH, 68T -95.3 15,6603
7 Tl heplaan CH(CH, ) CH, Y84 —0.4 08437
& Cgﬂm ortane CH;(CH -.J.CH; 1257 565 0,725
[ GoHy nonane  CHy(CH ,CH, 598 -5 LN
i CigHlyy decare CH,{CH(H, 1T4 ~39.7 0.7
*Duensity 16 tempormture deparndint. The deas Sus given nre fhess deteirdoed o 30 °C.

VOCABULARY

alkane — anugaTuyeckuil yriesonopos, ajlKkas
carbon — yrnepox,

chain — 1emnp, Henouka

compound — coeimHEeHHE

constitutional isomer — CTPYKTYPHBII H30MEp
covalent bond -—- aroMHas CBA3b, KOBAICHTHAS CBA3b
cthane — sTan

{raction — (hpaKis, 10

hiydrocarbon — yrneBozopozn

hydrogen — Bomopox
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integer — 1enoe, EAUHOE LiEHoe

isobutene - — u3obyren

isopentane — M30IIEHTaH

IUPAC — Mexnynaponublii COI03 TEOPETHYSCKOW M NPHKJIAAHON XUMHH
(UIOITAK)

methane —— MeTaH

nonvolatile residue — HeneTyuuit ocrarox / ocamok

propane — IponaH

single bond — oxguHapHas CBA3b ¢

Exercise 1. Answer the following questions.

1) What do we call alkanes?

2) What is called a hydrocarbon?

3) What kind of alkanes do we call straight-chain ones?
4) What 1s an integer?

5) Name the general molecular formula of an alkane.

6) What do we call constitutional isomers?

7) What does the abbreviation IUPAC stand for?

8) Where can we find alkanes?

Exercise 2. Deabbreviate the following chemical elements in
English (see Annex at the end of the textbook).

1) H; 2) F; 3) N; 4) Al; 5) Cr; 6) Mo; 7) Fe; 8) Sn; 9) Ag; 10) Au;
11) Hg; 12) Pb; 13) U; 14) Pu; 15) Zn.

Exercise 3. Translate the chemical elements mentioned in exercise
2 into Russian.

Exercise 4. Translate the following sentences from English into
Russian.

1) Modern society faces three major problems as a consequence
of our dependence on fossil fuels for energy.
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2) First, these fuels are a nonrenewable resource and the world’s
supply is continually decreasing.

3) Second, a group of Middle Eastern and South American
countries controls a large portion of the world’s supply of petroleum.

4) These countries have formed a cartel known as the
Organization of Petroleum Exporting Countries (OPEC), which
controls both the supply and the price of crude oil.

5) Political instability in any OPEC country can seriously affect
the world oil supply.

6) Third, burning fossil fuels increases the concentrations of CO,
in the atmosphere; burning coal increases the concentration of both
CO, and SO,

7) Scientists have established experimentally that atmospheric
SO, causes “acid rain,” which represents a threat to the Earth’s plants
and, therefore, to our food and oxygen supplies.

8) Since 1958, the concentration of atmospheric CO, at Mauna
Loa, Hawaii has been measured periodically.

9) The concentration has increased 20% since the first
measurements were taken, causing scientists to predict an increase
in the Earth’s temperature as a result of the absorption of infrared
radiation by CO, (the greenhouse effect).

10) A steady increase in the temperature of the Earth would have
devastating consequences, including the formation of new deserts,
massive crop failure, decreasing polar ice sheets, and the melting of
glaciers with a concomitant rise in sea level.

11) Clearly, what we need is a renewable, nonpolitical,
nonpolluting, and economically affordable source of energy.

Exercise 5. Translate the following text from Russian into English
using the vocabulary and data you have learnt from text 1 in this Unit.

AJIKAHDI

AunkaHsl (TIpeieIbHBIE YIIEBOAOPOAbI, napadyuHbl) — HACHILIEH-
Hple yriesofopons! obmeit Gopmyan C H Ipocreiimum upen-
craputeneM paaa asusercs metad CH,.

2n+2°
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Homenkiarypa. Ha3BaHus mnepBBIX dYeThIpeX alIKAHOB — 3TO
HCTOPUYCCKK CIIMKMBIUMECS Ha3BaHWA. HanMeHOBaHMS OCTaTbHBIX
alKaHOB € HCPA3BCTBJICHHOM LENbBIO CKIIAABIBAIOTCA U3 TPEUCCKOTO
WY JIATUHCKOIO HA3BaHWA YUCITUTENBHBIX, COOTBETCTBYOIIMX KOJIU-
4eCTBY aTOMOB yriepona, U nobasinenus cydgdurca -aH.

[lo palmoHansHON HOMEHKIATYpE BCE aNKaHbl PaCcCMaTPHBAIOTCS
Kax HpOU3BOAHBIE METaHa, B KOTOPOM OMH WITU HECKOJIBKO aTOMOB
BOJOpOZA 3aMCUICHBI Ha pajiukall, HA3BaHUS PaJuKaiIoB (B andaBuT-
HOM TIOPSJIKE) BEIHOCATCS NIEPE CIIOBOM METaH.

OTanbl IOCTPOSHUA Ha3BaHHA asiKalia 1o HoMmenkiarype MIOTTAK:

1. Haiitu camyro JIMHHYIO, Hanbolee pa3BeTBICHHYIO YIICPO-
YIIIEPOJHYIO LICIIb.

2. IIpoHymMepoBaTk aToMbl YIIEpoOAa 3TOH Iend Tak, YToObl 3a~
MECTUTENN U XapaKTePUCTUUCCKUE IPYIINbI HOTYUYHIN HAUMCHBITUA
HOMEP.

3. Vkaszare nudpoil MECTONOIOKECHNE 3aMECTUTEST B SH, Ha-
3BaTh 3aMECTHUTCIb.

4. Ha3zpars TIaBHYIO [CIb.

Hzomepus. B ankanax, HauuHas ¢ OyTaHa, MBI CTaJIKHBAaeMCH C
SIBJICHUEM CTPYKTYPHO#H H3oMepun. M30Mephl — 3TO HHIWBHIYATb-
HBbIE COECIMHEHMS], HMEIOINUE OUH M TOT )K€ COCTaB, HO PA3THIHOE
CTPOCHHE, T.€. HHOE PACHOTIMKEHHAE TeX K€ aTOMOB B IPOCTPAHCTEE,
a CIIeIOBATebHO, U PA3IMYHbIC (PH3UKO-XUMHYECCKIE CBOMCTBA.

C yBennueHHeM 4YHCIa aTOMOB VINIEpOAa B MOJIEKYJIaX aKaHOB
BO3pacTaeT M YKCIIO CTPYKTYPHBIX U30MEpPOB: JUISl TEKCAHA OHO PaB-
HO 5, JuIA renTasda — 9, must oxraHa — 18, s nHosana — yike 35.

B Mornexynax yDIeBOAOPDONOB HE BCE aTOMBI YIJIEPOXA PaBHO-
3HAYHBL. ATOM yIIEPOJa, CBA3aHHBIM C OHUM YITICPOAHBEIM aTOMOM,
Ha3bIBAIOT IICPBHYHBIM, C JIByMS — BTOPUIHBIM, C TPEMS — TPETHY-
HBIM, C YETBIPbMS — YETBEPTUUHBIM. Bce 3TH aTOMBI pa3nu4aroTcs
10 PEaKIHXOHHOM CIIOCOOHOCTH.

CIIOCOBBI TOJIVYEHWA

ANKaHBl IDMPOKO PaclpOCTpaHEHB B NPHpoOIC: HePTh, NOMyT-
HbI€ HeTAHbIC Ta3bl U HPUPOAHBINA ra3, IO3TOMY B UPOMBINITEHHBIX
MaciTadax uX BBIJIEISIOT U3 IPUPOAHOTO CHIPHS.
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Hedts — mnpuponroe Hckomaemoe, IIPEACTaBIsirolee coOOn
CIIOKHYIO CMECh OPraHMYECKUX BEUICCTB, INIABHBIM 00pa3oM yIeBo-
noponos. CocraB He(hTH HEONMHAKOB B Pa3IMIHBIX MECTOPOXKICHU-
siX, HApUMep, HEKOTOpbIe He(TyH colepKaT 3HaUUTEIIbHbIC KOJIMYe-
CTBa apOMaTH9ECKHX YIIIEBOJOPOIOB.

Hed1h comepnT Kak XUAKHE, TaK ¥ PaCTBOPCHHEIE B Hell TBEp-
JIbie ¥ B HEKOTOPOM KOJIMYECTBE ra3000pa3Hble yriesonoposr. Ipu
OONBUIOM COACPIKAHUH MMOCICAHUX HEe()TH WMHOINA HOX TaBICHUEM
razoB ¢ouTaHHpYeT U3 OYPOBBIX CKBAXKUH.

Hedts — 3¢ dexTuBHOE M Aemesoe Tonauso. Kpome Toro, ona
SIBIIAETCS IICHHBIM XMMUIECKUM CHIPhEM, Ha OCHOBE KOTOPOIO HOJY-
Ya¥OT CHHTETHYCCKUH KayuyK, IUTaCTMAcChl U T.A.

Kpexunr yrreromoponos. IIpu HarpesasuM yIieBOZOPOAOB 10
BeiCOKHX Temneparyp (450—550°C) 6e3 noctyna BO3ayxa OHH pac-
DaJaroTCs ¢ pa3phblBOM YINICPOMHBIX Liened u oOpasoBaHueM Goiee
IPOCTHIX, HENPEIENbHBIX YINIEBOAOpOXoB. Takol npolecc Ha3bIBAIOT
KPEKHHIOM (paciieniieHuem). PasnoxeHne yrieBonopoioB [Ipy eule
6onee BeICOKUX Temreparypax (550—650°C u BbiIe) NPHUBOIUT K
00pa3oBaHUIO MpocTehnX (TIaBHBIM 00pa30M ra3000pa3HEIX) yIile-
BOJIOPOJIOB; KPOME TOTO, IIPY STOM IIPOUCXOJUT 3aMBIKAHUE YITICPO-
HBIX Mefeil B HUKIIBI U TTONYYai0TCsH 3HAYUTEIbHbIC KOIUYECTBa apo-
MaTHYCCKUX YITIEBOAOPOXOB. DTOT NPOLECC Ha3bIBAIOT MUPOIHAZOM.
[IpiMeHeHMEM B mpoueccax KpeKWHra M NHpPOJN3a CIEHHalIbHBIX
KaTaJIu3aToOPOB U JABICHUS YHAETCS PEryIMpPOBaTh 3TU MPOLECCH U
MoAy4ars HeOOXOMUMBIC TIPOTYKTHL.

dusnyeckue cBoiicta. B 00buHbIX yesosusx (mpu 25°C u ar-
Moc(epHOM [aBjiCHUM) TEPBbIE UETHIPE HWICHA I'OMOJIOTHYECKOTO
psijia aJKaHOB (CI—C4)—— raspl, C—C , — XUIKOCTH, HayuHas
¢ C,,— tBepapic Bemectsa. C poCTOM 4HC/IA aTOMOB YIVIEpOAa B
COCAMHCHHUH BO3PACTAIOT TEMIICPATYPhl KMIECHUS U IUIaBieHu. All-
KaHBI MPAaKTHYCCKH HE PACTBOPHUMEI B BOJE, XOPOIIO PaCcTBOPHUMEI
BB HCMOJAPHBIX OPraHUYECKHX PACTBOPUTENAX, TAKHX KaK TOJYOI,
(CH30M1, TETPAXJIOPMETAH U IPYTHUX.

Xumudeckue cBoicTBa. B 0OBIMHBIX YCIOBUSX aJIKAHBI XMMHYE-
ciku wHEpTHSI (pycckuid xumuk M.Y. KoHoBanoB HaspiBai npedein-
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HBIE YIVICBOLOPOABl XMMHYCCKHMY MEpTBEllaMH), OHW HE B3aUMO-
JEHACTBYIOT C KOHIICHTPHPOBAHHBIME KHCIIOTAMH ¥ HICIHOYAMH, HE
OKHCJISIOTCS [ICPMAaHTAHATOM KaJTHsl 1 XPOMOBOM CMECHIO.

AJjikaHaM XapaxkTepHbl peaknHuM 3aMCEIMCHHs, TIPOTEKAIONIUE 1O
LCINHOMY PaJUKaJIbHOMY MCXaHH3MY, B PE3YJbTarTe KOTOPHIX aTOMBbI
BOZOPO/1a B MOJIEKYIIE 3aMEIIAIOTCS HA NPUXOMSIIMI aTOM MM I'PYII-
fly aTOMOB ¢ 00pa30BaHHEM IIPOU3BOIHBIX YIIICBOJOPOIOB.

OTAENBHBIE [TPEAGTABUTEIN

Meran CH, (6omoTmblii, pyaHuuHbld ra3) — ra3 Oe3 3amaxa,
pacTBOPHM B 3TaHOJE, 3(QUpe, YITICBOJOPOAaX ¥ MaJI0 PaCTBOPUM B
Boze (45 ma B 1 1 Bome! mipu 20°C), SBIAETCS TABHLIM KOMIIOHEH-
TOM HE(TIHOIO u HpUpoAHOro rasza. I[IpumeHseTcsi MeTaH Kak BHI-
COKOKaJIOpMMHOE TOIUIMBO B COCTaBE MPHUPOIHOTO ra3a U KaK ChIphe
JJid TIPOMBIINUICHHBIX CUHTE30B MHOTHMX IPOJYKTOB: BOXOPOAA, alle-
THICHa, XJ0podopMa ¥ APYTUX XJTOPMETaHOB, (PPEOHOB, HUTPOMETA-
Ha, CHHMIBHOM KHCIIOTH], cuHTe3-Taza. C Bo3ayxoM 00pa3yer B3phi-
BOONACHBIE CMECH, YTO SBISIETCS NPHUYMHOM B3PHIBOB B YIOJBHBIX
maxrax. MeraH COCTaBiIgeT OCHOBY arMocdepsl HEKOTOPHIX IUIAHET,
nanpumep, Carypna, FOmnnrepa.

Hponan C H,, 6yran C H,, — JIETKOCKMXaeMBIC rasbl, HCIIONb-
3yeMsle B OBITY B BUJE Oa/uIOHHOTO ra3a. [Iponan npuMeHSIOT 1 KaK
aBTOMOOUIIBHOE TOILIUBO, SKONOrHIecKH Oojee YucToe, ueM OCH3MH.
Bytan ucnons3yercst 4y noxydeHus Oyraguena-1,3, spasonierocs
ChIpBEM JJIS IIPOU3BOJICTBA CUHTETHYECKUX KAYIYKOB.

Ierponeitnpii 3pup — cMech KHUAKUX HACHIMICHHBIX anuaru-
YECKHMX YIIeBOAOPON0B (riaBHbM 06pazom C,—C . pa3BeTBICHHOIO
CTPOEHHMA), TOITyJ9aeMas OTTOHKOH jerkux ¢dpaxuuii 6ensuna. IIpu-
MEHSAETCH KaK PacCTBOPHUTEINL CMOJ, XKUPOB, 3PUPHEIX Macel U JIpy-
TYX HEHOJIAPHBIX BEIICCTB.

[apa¢un — cmecy TBepabIx ankanos C,—C,. (Temmeparypa
miaBjenus 45—65°C) npenMyIecTBeHHO HOPMANbHOTO CTPOCHHUS,
noiayvyaeMas u3 Hedtu. Ipencrasisier co0oit GecHBETHBIN MIPOMYKT,
0e3 3amaxa ¥ BKyca, )XKHPHBIA Ha OIMYyIb, HEPACTBOPUMBIN B BOAE U
CHHPTE, XOPOLIO PacTBOPUM B OONBIIMHCTBE OPraHUYICCKUX PACTBO-
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puteneil. IIpuMensiercs B NUIIEBOA NPOMBIILIEHHOCTH IIPH U3TO-
TOBJICHHY YIAKOBOYHBIX MaTEPHANoB, KAK KOMIIOHCHT XEBaTEIbHbBIX
PE3MHOK, B IPOU3BOACTBE PE3MHOTEXHWIESCKUX M3AEIHH M TOBapOB
ObiTOBO# XuMuH. B Meauruae MCHONB3ylOT 0pH napaduHoIeuc-
HuH. CIIy)XUT ChIpheM JUIS TOJYYCHUS JKUPHBIX KUCIOT M CIIHUPTOB,
MOBEPXHOCTHO-aKTHBHBIX BEIECCTB.

Basesmn — opHOpoanas mazeoOpaszHas macca 0e3 BKyca M 3a-
Haxa, ojfydacMas paciuiaBlIeHHeM NapaduHa B MAHCPAJILHOM Mac-
ne. Jlerko pacTBopseTcs B yIIEBOLOPOAAX, B CIUPTE U 3pupe — NpH
HarpeBaHuy. VICTIONB3yeTCS B OCHOBHOM [UIS 3aliUTHl METaJUIAYe-
CKHX U3AEIHH OT KOPPO3HHU.

Bazenus MEAMITUHCKAN OTIMYAETCS OT TEXHUYECKOTO Ooee BBI-
COKO}l CTeHNEeHBIO OMUCTKH ¥ MIPUMEHSETCS Ul MeJUIIMHCKUX, (ap-
MaleBTHUECKUX U KOCMETUYECKUX Ienel.

(Maxapoea H.A. « Opeanuyeckas xumusny)

Exercise 6. What do the following branches of chemistry study?
Use reference-books, guidebooks and Internet sources.

1) physical chemistry; 2) organic chemistry; 3) inorganic
chemistry; 4) analytical chemistry; 5) environmental chemistry;
6) green chemistry; 7) biochemistry; 8) chemical engineering;
9) nanotechnology; 10) petrochemistry.

Exercise 7. Translate the following text from Russian into English
and make up an abstract consisting of 3—3 sentences.

POTOCHHTE3

dovocunTe3, 00pPa30BaHUC 3CJICHBIMH PACTCHUSAMH M HEKO-
TOPHIMH OaKTEpUAMU OPI. BEIIECTB C HCIHOIB30BAHUECM JHEPTUH
conHeuHoro csera. Ilponcxoaur mpu ydacTWu IMIMEHTOB (y pac-
reruit xnopoduior). B ocHOBe doTocuHTE3a JIeKAT OKACTUTEIHHO-
BOCCTAHOBHTEJIFHBIC PEAKIIUU, B KOTOPBIX 3JICKTPOHBI MEPEHOCATCS
or nonopa (wanpumep, H,O, H,S) k axuenropy (CO,) ¢ o6pasosanu-
CM BOCCTaHOBJICHHBIX COETUHEHMH (YIIEBOXOB) U BhIAcneHUEM O,
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(ecim monop snextponos H,0), S (ecnu noHop 371€KTPOHOB, HAND.,
H,S) u np.

DOoTOCUHTE3 — OAMH U3 CaMBIX PACIPOCTPAHCHHBIX [IPONECCOB
Ha 3emne, obycnoBnuBaeT KpyroBopoT B Hpupone yraepona, O,
Ap. oneMeHToB. OH COCTABIsET MAaTCPUAIBHYIO H SHEPICTUYCCKYIO
OCHOBY BCETrO XXHBOIO Ha IuraHere. ExeromHo B pesynbrare ¢oto-
CHHTE3a B BIJIC OPTaHHYECKOTO BEIeCTBA CBA3bIBacTCH OK. 8% 100 T
yraepoaa, oopasyercs no 10" t nemmonosst. brnaronaps dorocuste-
3y pactenus cymu obpa3syror ok. 1,8x}0" T cyxoit 6Guomaccsi B rox;
IIPAMEPHO TAaKOE XK€ KOIMYECTBOBO OuoMacchl pacTeHmid oOpa3yercs
exerofino B MuposoMm okeane. Tpomudeckuii 1ec BHOCHT 10 29% B
o0IILyI0 IPOXyKLuIo (hOTOCHHTE3a CYILH, a4 BKIIA]( JIECOB BCEX THIIOB
cocrasiieT 68%. ®OTOCHHTE3 BRICHIMX PACTEHUI ¥ BOXOPOCICH ——
eIMHCTBEHHBIA UCTOUHKK at™. O,.

BosnukHOBeHHe Ha 3emiie oK. 2,8 MUIpA NET Ha3al MCXaHU3Ma
OKuCJIeHust Boibl ¢ 0Opasoannem O, npefcTapiseT co0oil BaxHeH-
niee coObITUE B OMOIL. BONIIONMH, caenasiiee ceeT CoNHIa IIaBHRIM
HCTOYHUKOM CBOOOIHON 3HEpruu Ouocdepsl, a BOxy — mpakTHye-
CKY HEOTPaHMYEHHBIM MCTOMHUKOM BOAOPOZA I CHHTE3a BEIIECTB
B XKMBBIX Opramusmax. B pesymerare oOpasoBanace armocdepa co-
BPEMEHHOr0 cocraBa, O, cTaig JOCTYIHBIM I OKHCICHHs NHIINH, a
570 00yCIOBHIO BO3HUKHOBEHHE BBICOKOOPTaHU3OBAHHBIX TETEPO-
TPOMHBIX OPraHU3MOB (IPHMEHSIOT B Ka9eCTBE UCTOMHUKA YIICPOaa
3K30T€HHBIE OPIaHUYECKHE BEUICCTRA).

Oxono 7% opraHUYECKUX IPOAYKTOB (JOTOCHHTE3A YETIOBEK HC-
[IOJIL3YET B IHIILY, B KAYECTBE KOPMa Ui )KUBOTHBIX, 8 TAKKE B BUJIC
TOIUIMBA W CTPOUTEIBHOTO MarepHaya. lMckomaemMoe TOIIMBO —
TOKE Mpoaykt ¢orocunresa. Ero morpebienne B xonme XX Beka
IIPHEMEPHO PABHO NPHPOCTY OHOMACCHI.

OOumee 3anacaHue HEPIUN COTHEYHOTO M3IYICHUS B BUC HPO-
AyKTOB dorocunTesa cocrapiuster ok. 1,6x10% x/x B rox, 9ro npu-
MepHO B 10 pa3 mpeBBIIIaeT COBPEMEHHOE DHEPreTHIECKOE IOTpe-
Onenue wenosevectsa. [IpUMepHO TIONOBHHA SHEPrUM COIHCYHOTO
U3Ty4CHHUS NPUXOINTCS HA BUIUMYIO OONACTh CHCKTpa (JJTHHA BOJI-
apl | or 400 mo 700 BM), xoTopas HcHoms3yeTca And GHOTOCHHTE3a
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(dmsnonorndecku axtuBHas pazuaunusd, wma OAP). UK-usiyyenne
HE MPUrogHO A PoTocHHTE3a KUCIOPOAOBBLICIIIONIMX OpraHu3-
MOB (BBICHIMX PacTEHUI W BOXOPOCIE), HO UCIIONB3YETCS HEKOTO-
phIMH POTOCHHTEIUPYIOIIMU OaKTePHIMU.

(from «Xumuueckass IHYUKIONEOUAN)

Exercise 8. Translate the following abstracts into Russian.

1) Chemoselective Reduction of the Carbonyl Functionality
through Hydrosilylation: Integrating Click Catalysis with
Hydrosilylation in One Pot

S.R. Roy, S.C. Sau, S.K. Mandal, J. Org. Chem., 2014, 79,
9150—9160.

Abstract

A chemoselective reduction of the carbonyl functionality via
hydrosilylation using low loadings of a copper (I) catalyst bearing
an abnormal NHC takes place at ambient temperature in excellent
yield within a very short reaction time. The hydrosilylation reaction
of a,B-unsaturated carbonyl compounds gives allyl alcohols in good
yields. The catalyst can also be used for azide-alkyne cycloadditions.

Key Words

reduction of carbonyl compounds, phenylsilane

2) A New Iron (III)-Salen Catalyst for Enantioselective Coniaene
Carbocyclization

S. Shaw, J. D. White, J. Am. Chem. Soc., 2014, 136, 13174—
13177.

Abstract

A chiral iron(Ill)-salen complex catalyzes an asymmetric
Conia-ene-type  cyclization of  a-functionalized  ketones
containing an unactivated terminal alkyne and produces an exo-
methylenecyclopentane  scaffold possessing a stereodefined
quaternary center.
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Key Words
Conia-ene reaction, Cyclopentanes

3) Cobalt-Catalyzed Vinylation of Aromatic Halides Using
B-Halostyrene: Experimental and DFT Studies

A. Moncomble, P. Le Floch, A. Lledos, C. Gosmini, J. Org.
Chem., 2012, 77, 5056—5062.

Abstrac}

A direct cobalt-catalyzed vinylation of various aromatic halides
using B-halostyrene proceeded smoothly with a total retention of the
double bond configuration in the presence of triphenylphosphine
as ligand. This procedure offers a new route to the stereoselective
synthesis of functionalized stilbenes.

Key Words

Stilbenes, Manganese

Exercise 9. Translate the following abstracts of scientific articles
into English.

POCCHBCKAN AKANLMMS HAVE

EXEI'OJIHUK GHOXMMUWINECKOE OBLRECTBO
YCIOEXU MHCTHTY T BUOXMMAM wa 4.H_ BAXA
BHUOJIOTHYECKOM YCNEXK
ST BUOAOTMYECKOR
XHMHUK

AHHOTanUM cTarei (1. 42)

1) H.H. Ceporwx. Pu3n4ecKue METOAbl B CTPYKTYPHOH MOJIEKy-
nsipHOJ Ouosoruu B Hayane X XI Bexa.

3a romel, NpOMIEAIINE HOCE OTKPBITUA NBOMHON crnmpany JJHK,
¢busMkn paspaboTaiiu psii HOBBIX METOIOB, HO3BOJUBINUX H3ydyarTh
CTPYKTYpY OMOJIOTHUCCKHX MAKPOMOJICKYA C pasHbIM NPOCTpaH-
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CTBEHHBIM pa3peIieHHEM: OT HU3KOTO, COOTBETCTBYIOINETO Pa3MepaM
HETIOM MOJICKYJIbI, O BBICOKOTO, COOTBETCTBYIOLIETO PACCTOSHUAM
MMy OTACIHHBIMH aTOMaM# B MOJEKYJE. DTO HO3BOIMIO OKOHYA-
TENBHO CHOPMHUPOBATH HAYKY, MONYUHUBILYIO HA3BAHUE CTPYKTYypPHOH
ouonorun. B 1980-x romax ee miaaBHOE pa3BUTHE OBUIO MPEPBAHO
JIBYMS PEBOJIIOLHOHHBIMU cOOBITHsIMU. [IepBoe U3 HUX MPON3OILIO B
(bHu3MKE ¥ CBA3aHO, B HEPBYIO OYEPE/b, C HOABICHUEM CUHXPOTPOH-
HBIX UCTOYHUKOB U OBICTPOACHCTBYIOIINX PEHTICHOBCKHX JETEKTO-
poB. X mpumeHeHne B pEHITEHOCTPYKTYPHOM aHaj3€ HPUBENO K
TOMY, 9TO YUCIO paclumdpOBaHHBIX OCIKOBBIX TPEXMEPHBIX CTPYK-
Typ CTajo ObIcTPO pacTh. J{pyroe cobriTie NPoU301LI0 B 610JI0IHH,
Korga OBIIO TIOKa3aHOo, 9TO HOCICIOBATCIHHOCTh AMHHOKHUCIOTHBIX
OCTaTKOB 0eiika ropa3no OBICTPEE MOXKHO ONPEAEIUTh 110 IOCIEI0-
BarensHocTH ero JJHK. DTtu nBa coObITHs CO3MaIH YCIOBHSA I TI0-
SIBJICHHs HOBOM BETBU CTPYKTYPHOH OMONOTHH, CTPYKTYPHOH IeHO-
MUKW — HAyKH, TJIABHOH 334aueil KOTOPOH SBJIACTCH ONpENeIcHUe
B aTOMapHOM pa3peHIeHHH Habopa TPEXMEpHBIX CTPYKTYp OeiKoB,
KOAMPYCMBIX JaHHBIM TeHOMOM. Ee nansHeHmuM pa3BUTHEM SABIIA-
ercst PyHKIHOHATBHAS NPOTEOMHUKA, ONHON M3 3aiad KOTOPOH fB-
JSIETCs M3yUCHUE Ha MOJICKYIIPHOM YpoBHE (eHOTHIA OpraHu3Ma,
T.€. CBOHCTB OpraHu3Ma, BEITCKAOIINX W3 KOMOWHAIMY €r0 TeHOTH-
11a 4 (aKTOPOB OKPYXKAIOLIEH CpEeABl.

B nanHOM 0630pe B cxkaroil (opMe onucaHo MpOIUIOe H COBpe-
MEHHOE COCTOAHHE (HDU3UUECKUX METOJOB, 00CYKIAr0Tcs TeHICHIMH
ux pasputusA. [0Bops 0 OymymieM 3THX METOHOB, HaJO BCETAA IOM-
HUTb, YTO IEPCIICKTUBI UX Pa3BUTHS HE OTAEIHMBI OT IICPCIIEKTUB
Pa3BUTHsL KOMIBIOTEPOB, ICKTPOHMKH, JIa3€POB, ONTUKH, HEHTPOH-
HBIX ¥ CHHXPOTPOHHBIX MICTOYHHUKOB.

2) M.B. Xopemonenxo, E.A. Pydaxosa, M.I Heanoeckas. Cospe-
MeHHble Metoabl n3ydenus PHK-osmmepassl E. coli.

PHK-nonumepasa E.coli oTBe4aeT 3a TPAHCKPUIILIUIO B OaKTepH-
aTbHBIX KJIETKaxX. B HacTosiee BpeMs HaKOIIEHO OOIbINOE KONIHU-
YECTBO JAHHBIX, KACAIOMIUXCH MEXaHU3Ma JEUCTBUA U CTPYKTypHO-
(D)YHKIMOHANBPHOA XapaKTCPUCTHKH 3TOro (epMeHTa, KOTOPBIC
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CBHJIETENIECTBYIOT O TOM, YTO Ipouecc TpaHckpunnuu B E.coli Bo
MHOI'OM CXOJICH C NPOLECCOM TPAHCKPUIIINK B APYTHUX, B TOM YHC-
Jie u sykapuorudeckux knerkax. Hosromy PHKIL E.coli octaer-
cs1 0OBbCKTOM MPUCTAIBHOTO U3ydyenus. Hapsany ¢ TpaauioHHBIME
OMOXUMHYECKUMH METONAMH H3Yy4CHHS TPAHCKDHIIIWK B HACTOS-
mice BPEeMsl IHPOKO HCIONB3YIOTCS HOBBIC (U3NUYECKHE H (PU3HKO-
XMMHYECKHe NOoAXoAsl. B 0030pe paccMaTpuBaiOTCS OCHOBHBIE
(bU3UKO-XUMHUYECKUE ¥ HOBHIC (PM3HYECKHE METONB! UCCIICHOBAHMS
OENIKOBO-HYKICHHOBBIX B3aUMOJCUCTSHH Ha NIpUMEpe KOMIUICKCE
PHKII E.coli ¢ npomoTopoM. Hapsay ¢ 1mipoKo pacripoCTpaHeHHbI-
MH METOaMH, TaKUMH, KaK PEHITCHO-CTPYKTYpHBIH aHamu3, (uyo-
pecuieHnus, QYyTIPUHTHHT, 00CY>KIAr0TCA ¥ HOBELIE: METOJ PE30HAHC-
HOTO MepeHoca 3HEprun Bo30yxaeHnd (prayopecueHuy, KPOCCINHK,
HOBCHILIME BapHAaHTHI IEKTPOHHON MUKpPOCKONHMHU U T.4. IlpuBeneHa
OLICHKA BO3MOXKHOCTEH M OTpaHUYCHHI yKa3aHHBIX METOJOB, a TaK-
e HEKOTOpBIE NAaHHBIE IIO CTPYKTYpe M (YHKIMH IPOMOTOPHOTO
xommuiexkca PHKII E.coli.

3) A.[. Huxynun. V3ydenne B3auMoneiicTBAi puOOCOMHBIX G-
k0B ¢ pubocomusiMu PHK.

B o630pe paccMoTpeHsl uMeromuecs Ha cepernuny 2001 roxa
Mozienu pubocombl M pHOOCOMHBIX Cy09acTHIl, MOJYYECHHBIC KaK
3JIEKTPOHHO-MHMKPOCKOTIMYECKMMH METOaMH, TaK H pPEHTTEHO-
CTPYKTYPHBIMH MeTOfaMH. Jlan xpaTkuil aHanmu3 MoneseH pubocoM-
HBIX cyOgactun. IloxazaHo, 4To monmy4eHHbie MOAENH pHUOGOCOMEI U
prOOCOMHEBIX Cy09acTHIl COAEpKaT JOBONHEHO OONBIIYIO OMHOKY B
KOOPAMHATAaX aTOMOB, YTO HE IO3BOJIAET € JOCTATOYHOH TOYHOCTBIO
NpoaHaIH3upOBaTh B3aUMOAEHCTBUS prubocomubix OenkoB 1 pPHK
MexIy cobol. Kpome Toro, CTpykTypy He BCeX Y9aCTKOB PHOOCOMBI
yAAaeTcs ONPEREIUTh AaXe IIPU HAIUYUY KapT 3IEKTPOHHOH! TUIOTHO-
CTH BBICOKOTO paspemcnus. [loaroMy B Hacrosinee Bpems OonbLoe
BHUMAaHHE YAENACTCA CTPYKTYPHBIM MCCIICNOBAHUSIM CPaBHUTEIBHO
HEOOJIBINX KOMIUIEKCOB PHOOCOMHEIX OEJIKOB €O creuu(pMIHO CBS-
spiBarouinmucs ¢parmedtamy pPHK. Jlns Takux KOMIUIEKCOB MOX-
HO TIOITyYHTh KPUCTaIbI, HAloMue JippakiiiOHHbIE KapTUHEI BBICO-
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‘ KOY'0 Pa3pellcHHs, ONPENEIUTh CTPYKTYpPbl KOMIIIEKCOB C BBICOKOM
TOYHOCTBIO ¥ JeTaabHO npoananusuposars PHK-OeskoBbie B3aumMo-
JEUCTBHA, YTO TAKKE TIO3BOINSIET BOCIIONHUTH MPOOEIBI B CTPYKType
pubocomsl. IIpoBeneH aHanu3 NONY4EHHBIX K HACTOAIIEMY BpeMe-
HM MOJIelielt CTPYKTyp koMIuiekcoB pubocomHbix 6enxos ¢ pPHK n
CAENAaH s TPESABAPUTEIILHAIX BLIBOJOB OTHOCUTENBHO NPHHIUIIOB
PHK-6e1K0BBIX B3aUMOJCHCTBHIA.

4) bB.U. Kypeanos. OnieHKa akTHBHOCTH MOJIEKYJLIPHBIX HIAlIEPO-
HOB B TECT-CHCTEMaX, OCHOBAHHBIX Ha IO/JABJIEHUH arperauiy OelKoB.

OyHKUNS MOJIEKYJIAPHBIX [IaEPOHOB COCTOUT B TOM, 4YTO, B3a- .
HUMOACHCTBYS C Pa3BEPHYTHIMHU COCTOSHUAMH OCIIKOBOH MOJIEKYJIEI, |
OHM TPEMATCTBYIOT WX arperanuyd ¥ oOecneuuBaroT, TakuM obpa-
30M, BO3MO)KHOCTH CBOPAUMBAHUA IMOJMICHTHAHON IENH B HATUB- .
HYIO cTpyKTypy. OueHka 3(pdexTuBHOCTH NCHCTBUS IIANICPOHOB B ’
TECT-CHCTEMAX, OCHOBAHHBIX HA IOJABJIECHUH arperanuy OeiKOBBIX '. |
cybcTparoB, TpeOyeT MOHHMaHMS MCXAaHWM3Ma arperanuu OelKos. '\
B 0030pe 00Cy)XIar0TCs KHHETHISCKHE PEKUMB] arperanu OeIKoB.
IIpoBenenHnsiii aBTopoM 0030pa aHAIM3 KHHETHKH arperanuu 0esKoB
[IOKA3bIBaeT, YTO B OOJBINMHCTBE CIIy4acB IMPOTEKAIOIas BO Bpe- \
MEHHM arperanys mocje MPOXOKISHUS Jar-¢assl CiefXyeT KHHETHKE
peaxkuuu meproro ropsaka. PaspaboTaHsl HOIXOIBI, TO3BOAIOMIKE .l
KOJIMYECTBEHHO ONECHUTH (P (PEKTHBHOCTh TOAABICHUS arperanyu
OenKoBOro cyOCcTpaTa HIalepoOHOM.

S) A.C. Boporuna. TpaHCIALIMOHHAS PETYILINHS B PaHHEM pas- !
BUTHH. .

BuuManuio uurarteneit npencraBigeTcs 0030p COBOKYIHOCTH
JAHHBIX TI0 PETyIsIy TpaHcHinuy Ha 3anaceHHsix MPHK B oore-
He3e, sMOpuorenese u B [uddepeHnupoBasHbIX TKaHax. PaccMorpe-
Ba poiis HeTpaHcaupyeMbix obnacteit MPHK, ¢ xoTopeiMu cBA3kIBa-
I0TCS ONpeAcicHHBIe OClKy, perynupyiomue (yHKIHOHUPOBAHUE
uHauBHayansabix MPHK. Onucansl npuMepst IpOCTPaHCTBEHHOM U
BPEMEHHOM peryIsaudy TpaHcaIuun uHausuayansasix MPHK B am-
Opuorenese.
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6) H.M. I'pysoesa, A.Il1. Kynnwies. Uacynsropsl Drosophila mela-
nogaster: CTpyKTypa, pyHKUHU.

HecmoTpss Ha MHOXECTBO MMEIOIIUXCS AAHHBIX O PEryIalum
TPAHCKPHITUY, MCXaHU3M B3aMMOJCHCTBUSA MEXKIY PeryIATOPHBIMA
3JIEMCHTaMH OocTaeTcsa HescHbIM. HenaBHue uccieoBaHHA B3aMMO-
JCACTBUI MEXJy JHXaHCEPOM ¥ IPOMOTOPOM Ha OOJBIIHMX IUCTaH-
UMAX [I03BOSIMIM OOBECOUHHUTE PETYIATOPHBIC IEMEHTHl B €IMHYIO
CUCTEMY, B pe3ynsrare paboThl KOTOpPH OCYUIECTBIAETCS KOHTPOJB
HaJ JKcHpeccuel reHoB. B 0030pe u3nararorcst COBpeMEHHBIC ITPE-
CTaBJIEHUs 00 MHCYISTOpaX Kak 3JICMCEHTAxX, PeryJIHpPYIOIUX B3au-
MOIEHCTBUSA MEXKAy DJHXaHcepaMu W mpomoropamu. Ha ocHose
TIPEAJIOKCHHON paHee MOJENH, OCHOBBIBAIOIIEHCS Ha B3aMMOZCH-
CTBMHM MEXIY HHCYIITOpaMH, H3JIaracrcs BO3MOXKHBIA MEXaHU3M
perynsUMy TPaHCKPHUIIIMY B JoKyce Abd-B.

7) B.A. Kocmiwuenko, B.B. Mecanxcuros. Apxurexrypa chepu-
YeCKHUX BHPYCOB

Ipocrelimue xancuasl cHepudecKUX BHPYCOB, COCTOAIIHE H3
UACHTUYIHBIX KOITMH NpOAYKTa OFHOIO I'€Ha, HOCTPOSHB! Ha OCHOBE
UKOCA3APHIECKO CHMMETPHUH C HIECHTHYHBIMHU (9KBHUBAJICHTHBIMH)
B3aMMOACHCTBUSIMHU CYOBCHUHUI] W TPEACTABIIIOT TE€HETHYECKH
SKOHOMHUYHBIA cnoco6 GhopMHUpOBaHUI OOOJIOYKHU /i YHAKOBKH U
XpaHEHUs BHpPYCHOro resoma. Kamcmabl BHPYCOB, IOCTPOCHHBIC
bosiee yem U3 60 KoM OHOTO MU HECKOJIBKHUX NPOAYKTOB FEHOB,
bnaronaps xoHGpOpManHOHHOH T'MOKOCTH MOJICKYJ Oeika, criocob-
HBIX (JOpMHUPOBATH B IOBEPXHOCTHOMN pEHIETKE KAallCHAa Pa3iINyHbIC
ONIUTOMEpHI, KaK, HallpuMep, TeKCaMepsl U MEHTaMepbl, 001a1ar0T
KBa3WA3KBUBAJICHTHBIMHA B3aUMOACUCTBHAMH CYObCOUHHMI B IIO-
BEPXHOCTHOH penteTke. /s cOOpKM CIIOXKHBIX KallCUAOB C Hapy-
HIEHUSMHY KBa3MIKBUBAJIEHTHOCTH HEOOXOAMMEI BCTIOMOTATCIIBHEIE
Oenxu, kax, HampuMmep, BHyTpeHHee siapo y JIHK-comepxamiux
¢aros, Takux xax ¢ar T4 u Bupyc reprieca. Boxpyr sapa coGupa-
€TCsl MPOKAIICUA, SAAPO YAANACTCA C INOMOIIBI0 MPOTEONH3a, a 3a-
TeM B Karncuj ynakosbiBacTcs reHomuas JIHK Bupyca. IlpuHim-
Bl aCCOUMAUMH CyObequHNL OenKa B pery/siuu cOOpKH BUPYCOB
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peanu3yoTCs BO MHOTHX OUOJIOTHYECKUX CTPYKTYpax U Iponeccax
KJICTKH.

8) T.A. Banyesa, B.B. Moconog. Pois MHTHOUTOPOB IIPOTEOIUTH-
4eCcKUX (PEPMEHTOB B 3alIUTE PACTCHUM.

B mpouecce 3BoMIONMU PAcTeHHs BBIPAOOTATH MEXaHH3MBI,
NO3BOJIAIOLIME KM YCIICLUIHO [[POTHBOCTOATH HEOMaronpUaTHbIM
BO3JEHCTBUAM, B TOM YHCIE, Pa3IMYHOIO POAA BPEHHTEIAM M Ia-
TOr¢HHHIM MHKpPOOpraHu3MaM. BakKHEHIIMMH KOMIIOHEHTaMH IO-
NABJAIONIEro GONBIIMHCTBA TAKUX MEXaHH3MOB SIBJISIOTCS BEINECTBA
6enkoBoil mpupoasl. Cpei HUX BaXKHYIO I'PyINLy COCTaBIAKT HH-
THOUTOPBI ()EpPMEHTOB U, B NEPBYIO OYepe/lb, MHTHOMUTOPHI NIPOTEas.
B 0630pe ananm3upyoTCcsI UMEIOIMECS B JIHUTEpaType ¥ COOCTBEH-
HEIE JaHHBIC O Pa3TMYHBIX (GopMax ydacTHs HHTHOUTOPOB IPOTEO-
JUTHYCCKHX (pepMEeHTOB B 3amuTe pacTeHui. PaccMorpeno neii-
CTBHC MHTHOMTOPOB NPOTEHHA3 W3 PACTCHHH M HEKOTOPHIX APYIHX
HCTOYHHMKOB Ha (DEpPMEHTH HACEKOMBIX, HEMATOJ, (PUTONATONCHHBIX
MUKPOOPTaHW3MOB U BHPYCOB. 3HaUWTEIBHOE BHHMAHHE YACICHO
TpoleccaM HHIYKIUY HHIMOUTOPOB MPOTEeHHa3 y PACTEHUN B OTBET
Ha MOpaKEHUE HACCKOMBIMH M MHUKpoopraHumsmMamu. PaccMmoTpensl
TAKKe BHIPaOOTAHHBIC HACEKOMBIME B IIPOIIECCE IBOIOLHM CIIOCOOBI
HeWTpajM3anuy JeHCTBUS UHTHOUTOPOB MIPOTCHHAS, CONEPKAIMXC
B pacrenusax. B 0030pe 3aTparuBaroTCsi HEKOTOPBIE aCIICKTHI IIPHUMeE-
HEHHA MHMUOUTOPOB MPOTEHHA3 B OMOTEXHOJOTHH AN NONyYeHUS
TPaHCTCHHBIX PACTCHUH, XapaKTepU3YOIINXCs NOBBIINEHHOH yCTOM-
YUBOCTBIO K BPEAUTEINAM U OOTE3HAM.

9) A.C. Kocmiorkosa Crpyxrypa ¥ GYHKIMH TPONOMOXYINHA,
Geka, peryipyIouero JJIMHY aKTHHOBBIX (PHMIaMEHTOB.

Tponomonymun (40 x/la) — 9T0 YHHKAIBHBIN OEIOK, K3MUPYIO-
I aKTUHOBBIC (PMIAMEHTHI Ha MEICHHO PACTyIIEM (OCTpOM) KOH-
IC ¥ TEM CaMbIM OTIpenestounii ux iy, CTpykTypa U QyHKIuu
N- 11 C-KOHIIEBBIX IIOJIOBHH TPONIOMONYJIMHA pa3auusbl. C-KoHIEBas
NOJIOBHHA ONpPEACHACT KIMUPYIOMUC CBOMCTBA TPONOMOAYIHMHA H,
no-BujiuMoMy, B3auMHO. OnucaHs! MPUMEPH! IPOCTPAHCTBEHHON H
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BPEMEHHON Peryisanyiy TpaHcaauun uapusuayansHeix MPHK B ams
OpuoreHese.

10) E.B. Kyopsuuosa, A.K. Inaounur, A.B. Jlegawos. benkn
(depmenThI) B HAAMOJEKYIAPHBIX aHCAMOMISX: HCCIICTOBAHUE CTPYK-
TYphl METOIOM Ppa3pelIeHHO-BPEMEHHOH (IIyOpECUCHTHOW aHU30-
TPONHH.

Hanmonexynsapapie CTpyKTypsl HIPalOT BaXHYIO pPOJb B Ta-
KHX KJIHOYEBBIX OHOXHMHUYECKHUX npoﬁeccax, KaK ¢onauHr O6einKos,
TPAHCHOPT pa3HOOOPA3HBIX COCAUHEHHI, OHOCHHTE3 U MHOTHX JIpY-
rux. Perynsauus xaTaluTHIeCKOH akKTUBHOCTH U CTaOMIBHOCTH dep-
MEHTOB 1N ViVO YacTO OCYHIECTBISETCA MOCPEACTBOM OOpa3oBaHMA
HaJMOJIEKYILIPHBIX aHcaMOJiell ¢ BelecTBaMH Pa3iHYHON [TPUPOJIBL.
B o630pe paccMmorpeHbI OenOK-COIEpKaNe HEKOBATIECHTHBIC KOM-
TUIEKCHl ¢ OCHOBHBIMH KJIACCaMM HPUPONHEIX M CHHTETHYECKHX CO-
COAUHCHMH U (PH3UKO-XMMHUYECKHE METONBI HCCIICOBAHUSI CTPYKTY-
pBI Takux xomiuiekcoB. [logpobHO obcyxaatorcs ¢myopecreHTHBIE
meTonsl ananusa. OpuumM U3 Haubosee nH(OPMATHBHBIX TIPU UCCHE-
JIOBaHUH CTPYKTYPbI HaIMONCKYIAPHBIX aHCaMOIei ABISCTCI METOJ
pa3spelIeHHO-BPEMEHHOH (IIyopeCleHTHOH aHN30TPOIMH, O3B0~
IOIIMH CIEJHUTH 33 BpalaTeIbHOH TMHAMUKON KaK BCEro KOMILIEKCA,
TaKk ¥ €ro OT/eNbHBIX (pparmenroB. brarogaps BEICOKO# 4yBCTBH-
TEJIBHOCTH METO MO3BOJAET IOMYIHTE AETANBHYI0 HHDOPMAIHIO O
CTPYKTYPHOH OpraHM3anui HajMOJIEKYISPHEIX aHCaMOJIei.



UNIT 6. ASTRONOMY

Text 1
THE SUN

The vast nuclear furnace that we know as the Sun is responsible
for dictating the seasons, climate and characteristics of every planet
in the Solar System.

At about 150 million kilometres (93 million miles) from Earth
lies a giant incandescent ball of gas weighing in at almost 2,000
trillion trillion kilograms and emitting power equivalent tol million
times the annual power consumption of the United States in a single
second. Since the dawn of Earth 4,6 billion years ago it has been
the one ever-present object in the sky, basking our world and those
around us in energy and light and providing the means through
which environments, and ultimately life, can flourish. We see it
every day and rely on its energy to keep our planet ticking, but what
exactly is this giant nuclear reactor at the centre of the Solar System
that we call the Sun?

Over 5 billion years ago a vast cloud of dust and gas was located
where our Solar System is now. Inside this nebula something huge
was happening; gravity was pulling together the debris, likely the
remnants of another star going supernova, into one central mass. As
the various metals and elements were brought together they began
to fuse into an object at the heart of this nebula. This dense clump
of matter, called a protostar, grew and grew in size until it reached a
critical temperature due to friction, about 1 million degrees Celsius
(1,8 million degrees Fahrenheit). At this point nuclear fusion kicked
in and our Sun was born.
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At the heart of the Sun, hydrogen atoms fused together to
produce helium, releasing photons of light in the process thal
extended throughout the Solar System. Eventually the hydrogen
and helium atoms began to fuse and form heavier elements such
as carbon and oxygen, which in turn formed key components of
the Solar System, including humans. To us, it’s the most important
object in the sky. An observer watching from afar, however, would
see no discerning qualities of our star that would make it stand out
from any of the other hundreds of bililons of stars in the Milky Way.
In the grand scheme of things it’s a fairly typical star that pales in
comparison to the size of others.

For instance Sirius, the brightest star in the night sky, is twice as
massive as the Sun and 25 times more luminous while Arcturus, the
fourth brightest object in the night sky is almost 26 times the size of
our closest star.

The Sun is located at a mean distance of 150 million kilometres
(93 million miles) from Earth, a distance known as one astronomical
unit (1 AU). This giant nuclear furnace is composed mostly of
ionized gas and drives the seasons, ocean currents, weather and
climate on Earth. Over a million Earths could fit inside the Sun,
which is itself held together by gravitational attraction, resulting
in immense pressure and temperature at its core. In fact, the
core reaches a temperature of about 15 million degrees Celsius
(27 million degrees Fahrenheit), hot enough for thermonuclear fusion
to take place. The intense physical process taking place in the Sun
produces heat and light that radiates throughout the Solar System.
It’s not a quick process, though; it takes more than 170,000 years for
energy from the core to radiate outwards towards the outer layers of
the Sun.

Our Sun is classified as a yellow dwarf star and these stars range
m mass from about 80 per cent to 100 per cent the mass of the
Sun, meaning our star is at the upper end of this group. There are
also three further groups into which stars are classified: Population
I, IT and III. Our Sun is a Population I star, which denotes that it
contains more heavy elements compared to other stars (although
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still accounting for no more than approximately 0,1 per cent of its
total mass). Population III stars are those that formed at the start of
the universe, possibly just a few hundred million years after the Big
Bang, and they are made from pure hydrogen and helium. Although
hypothesised, no such star has ever been found, as the majority of
them exploded as supernovae in the early universe and led to the
formation of Population I and II stars, the latter of which are older,
less luminous and colder than the former.

By now you’re probably thinking our Sun is insignificant, but
that’s anything but the case. Being our closest star, and the only one
we can study with orbiting telescopes, it acts as one of the greatest
laboratories available to mankind. Understanding the Sun allows H
us to apply our findings to research here on Earth, such as nuclear |
reactors, and our observations of distant stars.

(www.nationalgeographic.org) )
I
|

VOCABULARY r

Andromeda nebula -— TymManHOCTE AHIpOMEDB! “ |
Arcturus — Apkryp (3Be31a) |
coronal mass ejection (CME) - BEIOpOC KOpPOHAIBLHON Macchl |
debris — ocxonxu, 061OMKH _ |
dense clump of matter— nnOTHEI CryCTOK BEMIECTRA | |
facula — ¢axen ! {
furnace — ouar; neun I
gravitational attraction — rpaBUTaLMOHHOE NPUTDKEHUE [

helium — renui :
hydrogen — Bozopox |
incandescent — packajieHHBII1, HaKaNeHHbIH FoOena 1

prominence — (CONHEUHBIH) NpoTyOepanen |
protostar — IpoTo3Be3ia 1
remnant —— ciej, OCTaToK

I’

nebula (Mu. nebulae, nebulas) — TyMaHHOCTb l

spicule — crmxyna (Ha Comnue)
sunspot — CONHEYHOE HATHO |
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supernova (MH. supernovae, SUpernovas) — CBepXHOBAs 3BE3/a
supernova explosion — B3pbIB CBEPXHOBOH (3B€3/1b1)
thermonuclear fusion — repmosiaepHslif cunTes

Exercise 1. Answer the following questions.

1) What characteristics of the Sun are mentioned in paragraph 12

2) How did the Sun come into being? .

3) Which processes formed key components of the solar system?
' 4) Are there any discerning qualities of the Sun that would mak'e
;\t/I ?;E;lci;&:;?fmm any of the other hundreds of billions of stars in the

5) What is the distance between the Sun and the Earth?

6) What is the Sun composed of?

7) What is the temperature of the core of the Sun?

8) What groups are stars classified into?

9) What category of stars does our Sun belong to?

10) What spheres can findings about t i
i gs about the Sun be applied on

Text 2
SPACE-X WINS AND LOSSES

On June 28, SpaceX attempted what was to be the company’s
seventh resupply mission to the International Space Station (ISS)
only to have the unmanned vehicle break up just over two minute;
after launch, resulting in total mission failure, the company’s first.
In a statement July 20, Elon Musk, SpaceX’s CEO, attributed
the Falcon 9 rocket’s breakup to a strut that failed to meet force
requirements, resulting in an overpressurce event in the second-stage
oxygen tank, though he declined to name the outside manufacturer
and labeled this “an initial assessment.”
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Six previous resupply missions had gone smoothly for the private
space firm. On May 6, SpaceX also successfully tested its launch
abort system — a sort of cjector seat for future crew. Additionally, the
June 28 launch was meant to be the third attempt to land Falcon 9 on
a drone barge — a bonus but so far unsuccessful objective — after
launching the Dragon supply ship into orbit. While the rocket hit its
target accurately on two previous landing attempts, it has been unable
to land gently or upright enough to avoid destruction. SpaceX is
striving for reusable rockets in order to drastically cut costs on future
space launch missions. Unfortunately, the SpaceX ISS resupply failure
was the third such in eight months, starting with Orbital Sciences
Corporation’s Antares rocket malfunction last October and the Russian
loss of its Progress capsule in April. The ISS still had supplies for
several months, and further resupply missions occurred in July and
August. Furthermore, several successful missions docked with the ISS
in between the recent failures, including several SpaceX flights.

(by K. Haynes from Astronomy, October 2015)

Exercise 2. Translate the following terms into Russian:

Acrepous, UepHas AbIpa, CO3BE3/ME, NOTYMECHIl, MOTHOTYHHC,
COJHEeYHOE 3aTMeHue, JYHHOE 3aTMCHHE, KOMCTa, CBETOBOH TOZ,
Mieunsiii [yTh, cepepHOe CUIHUE, KPaCHBIM THTaHT, XENTHIH Kap-
JIMK, CHJIa IPUTSDKCHHIS, OCh 3EMITH.

Exercise 3. Match the terms with their definitions: faculae,
sunspot, spicules, prominences, coronal mass ejection (CME).

1. These supersonic jets of hot plasma form in the Sun’s
interior and rise to a height of around 5,000 km (3,000 miles) above
the Sun’s photosphere.

2. A is a burst of plasma and magnetic fields, known as
stellar wind, being thrown into space from the Sun’s corona.
3. Produced by concentrations of magnetic field

lines, these bright spots appear on the Sun’s chromosphere in
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regions where a sunspot will form Granulation. The Sun often
appears granulated in images because of convection currents in its
photosphere and chromosphere. i

4. These large loops of energy extend outwards from
the Sun’s corona. They can range over 700,000 km (430,000 miles),
approximately the radius of the Sun.

S These dark spots on the surface of the Sun are caused
by intense magnetic fields and are ugually accompanied by a solar
flare or CME.

Exercise 4. Fill in the gaps with these words: the photosphere,
corona, fusion power, the Sun’s radius, radiative zone
chromosphere, solar flares and sunspots.

The visible surface of the Sun, 1) , has a temperature of
5,530°C (9,980°F) and is made mostly of convection cells, giving it
a granulated appearance. Most of the Sun’s 2) is generated
in the inner core, which extends outwards from the centre to about a
quarter of 3) .

4) is a thin layer about 2,000km (1,240 miles) thick, that
sits just above the photosphere and is the area where 5) are
visible. 6) is the outer ‘atmosphere’ of the Sun. It is made
of plasma, extends millions of kilometres outwards and has a higher
temperature than the inner photosphere. 7) is the area full
of electromagnetic radiation from the core that bounces around as
photon waves. It makes up about 45 per cent of the Sun.

Exercise 5. Name all the planets in order they appear in the Solar
System.

Exercise 6. Translate into English.

COJTHEYHASI CUCTEMA

Co/lHe4Has cHCTeMa — IUIAHETHAs CUCTEMa, BKIKOYAIOIAs B
ce0s neHTpanbayo 38e30y — ConHile — K BCE €CTECTBEHHBIE KOC-
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Mu4ecKkie 00beKThl, oOpamaromuecs Bokpyr Conxia. OHa chopmu-
poBajiaCh IyTeM I'PABUTAIMIOHHOIO CKaTusl ra3ombUIeBOro oOlaka
npuMepHo 4,57 MIIpA IeT Ha3al,.

Bonbmias yacte Maccel 00bekTOB COIHEYHON CHCTEMBI HMPHUXO-
mutcst Ha CoJIHIEe; OcTajabHas YacThb COEPHKHUTCA B BOCBMH OTHOCH-
TEJIbHO YEINHCHHBIX [UIAHETaX, HMEIOIUX [OYTH KPYTOBbl€ OPOHTHI
¥ PACHOJIATaIOINMXCA B [IPEEIax HOYTU TUIOCKOrO JUCKA — ILIOCKO-
CTH SKJIUITUKH.

YeTnipe MEHBIINE BHYTPEHHUE IIaHETEl — MepKypuii, Benepa,
3emurst 1 Mapc (Taxoke Ha3bIBaeMble IIAHETAMH 3€MHOMU IPYIIIBI) —
COCTOSAT B OCHOBHOM W3 CHJIMKaTOB M METajIoB. UeTelpe BHEMIHUE
mwianets! — FOnurep, CarypH, Ypasn u HenrtyH (Taicke Ha3blBacMble
ra3oBbIMH I'MTAHTAMH) — HAMHOTO Oojiee MacCUBHBI, YEM ILIaHE-
Tl 3eMHO# rpynnel. Kpymaelimme nnanersl CONHEYHON CUCTEMBI,
IOnutep u CarypH, COCTOSAT INIaBHBIM 00pa3oM U3 BOAOPOJA U Ie-
JVisl; BHEIIHHUE, MEHbIINE YpaH ¥ HenrtyH, HoMHMO BOXOpPOAA M Te-
JIMsl, COlepXAaT B COCTaBEe CBOMX arMoc(ep METaH M yrapHbIA ras.
Taxue IIaHETHI BBIICIAIOTCSA B OTACIBHBIA KIIACC «ICHSHBIX FMTaH-
ToBY». IllecTs mIaHeT U3 BOCBMHU U TP KapJIMKOBHIC IITAHETH UIMEIOT
€CTCCTBEHHBIC CIYTHUKW. Kak[gas U3 BHEWIHMX IUIAHET OKpYXKEeHa
KOJIBIIAMH TIBUIN U JPYTHUX YaCTHII.

B ConHeuHo# cucTeMe CYIIECTBYIOT 1B€ 00JacTH, 3all0THEHHBIE
ManeiMu Tetamu. [losc acrepounsioB, Haxomsmuics Mexiy Mapcom
u lOuurepoM, cXoX TO COCTaBy C IUIaHETaMM 3€MHON TpyNIbl, 1O-
CKOJIbKY COCTOHT W3 CHIMKATOB M METAJLIOB.

(https://ru.wikipedia.org/wiki/Conneunaa_cucmema)

Exercise 7. Write a précis and an annotation of the text given
below.

SOLAR MAXIMUM

Our local star might seem to be an unchanging ball of blazing
light, but in reality its upper layers are seething with extreme activity
that varies in a period of around 11 years, and whose influence
rcaches as far as Earth.
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The Sun is a very special star, not only because the life on
Earth depends on it, but because the Sun is the only star that we
can observe in detail. What makes the Sun (and other active stars)
very interesting is the presence of a magneétic field. One of the great
challenges in solar physics is to understand, and ultimately predict,
solar magnetic activity.

The Sun is the dominant force shaping conditions on Earth and
throughout our Solar System — a brilliant ball of gas powered
by nuclear fusion in its core, whosé influence reaches out across
billions of kilometres. Radiation at both visible and invisible
wavelengths provides heat and light to the planets, and from the
point of view of a casual observer, seems more or less constant —
certainly seasonal changes as a planet moves around its orbit and
changes its orientation and distance from the Sun have a far greater
influence over its climate than any slight fluctuations in the Sun’s
behaviour.

But nevertheless, these changes are real — and while they
do little to change the Sun’s heating effect on Earth, they can be
spectacularly violent in other ways, threatening orbiting satellites,
distant space probes and even reaching down to the surface of the
Earth itself. The Sun is unpredictable and can produce extreme
outbursts at any time, but in general, the frequency and intensity of
these events varies in a ‘solar cycle’ of around 11 years. The cycle,
as we shall see, is fundamentally driven by the Sun’s changing
magnetic field and, through improving their understanding of it,
astronomers hope to learn more about the deep structure of all stars.

While it may appear supertficially solid, the Sun’s visible surface,
or photosphere, is in fact a layer a few hundred kilometers deep
marking the region where the Sun’s gases finally become transparent
and allow light and other radiations to escape into space —
temperatures in this region average approximately 5,500 degrees
Celsius (9,930 degrees Fahrenheit), but sunspot regions are up to
2,000 degrees Celsius (3,630 degrees Fahrenheit) cooler, and so
appear dark in comparison.
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Sunspots are regions of strong magnetic fields that appear
dark when the Sun is observed in visible light. At solar maximum
sunspots are more numerous than at solar minimum. Larger and more
complex sunspots are more commonly seen near solar maximum.
But while you might think that dark spots on the Sun’s surface
would cause its overall energy output to fall, the opposite is actually
the case: The Sun’s radiative output peaks at solar maximum. This
seems counter-intuitive, but sunspots are surrounded by bright
features called faculae and plages that make the Sun brighter at solar
maximum.

While sunspot activity is by far the most obvious indication
of the solar cycle at work, it is far from being the only one. Since
the beginning of the space age, new technologies for studying the
Sun at invisible, high-energy wavelengths such as the ultraviolet
and X-rays have revealed far more spectacular outbursts that
are also linked to the cycle. The magnitude of the solar radiative
variation over a solar cycle is a function of wavelength. In visible
light, the change is very small, but it is much larger in the shorter
wavelengths of ultraviolet and X-ray radiation. Much of this
higher-energy radiation is associated with solar flares — sudden
brightenings of the Sun’s surface that typically last for just a few
minutes but can release enormous amounts of energy — equivalent
to a billion megatons of TNT. They occur in the solar corona — the
Sun’s thin outer atmosphere where gas is far more tenuous than at
the photosphere, but temperatures can soar up to 2 million degrees
Celsius (3,6 million degrees Fahrenheit), and are often seen above
active sunspot regions. Flares, too, are thought to be connected to
changes in the Sun’s magnetic field, specifically ‘reconnection
events’ in which a loop of magnetic field arcing high into the corona
‘short-circuits” at a lower level to release an enormous amount of
energy and a burst of high-energy radiation. Flares are also often
associated with huge releases of high-speed subatomic particles
known as coronal mass ejections (CMEs). Travelling at millions
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of kilometres per hour, the particles from a CME can reach Earth
within a couple of days.

A direct hit by a powerful CME can cause significant disruption
to our planet’s magnetic field. This kind of event, known as a
geomagnetic storm, can send particles pouring into Earth’s upper
atmosphere where they cause stunning displays of aurorae (northern
and southern lights). However, the combination of high-energy
radiation and energetic particles can also have more serious effects
for modern civilisation, affecting brbiting spacecraft and even
ground-based power networks.

Perhaps the most famous geomagnetic storm is the ‘Carrington
Event’ of 1859, associated with a brilliant flare first spotted by
English astronomer Richard Carrington on 1 September 1859. The
ensuing coronal mass cjection, travelling at tremendous speed,
reached the Earth barely a day later, triggering northern lights that
were visible as far south as the Caribbean, and bright enough for
people at higher latitudes to read newspapers in the middle of the
night. As the Earth’s magnetic field warped under the onslaught,
telegraph systems around the world went haywire as they were
overloaded with unexpected clectric currents.

While both flares and CMEs can occur throughout the solar
cycle, frequency and average strength rises significantly around the
solar maximum (the Carrington Event, for instance, is acknowledged
as the peak of ‘Solar Cycle 10°). Despite the energies involved,
the total solar irradiance (TSI) — the amount of solar radiative
energy that reaches the Earth’s upper atmosphere — varies by just
0,1 per cent over a solar cycle, but recent research has shown that
within this overall pattern, solar output at different wavelengths can
vary by much greater amounts.

One thing is for certain, however — the Sun and its various
cycles will continue to influence everything from technology to
climate. We can do nothing to influence our local star, so we must
learn to at least understand it more accurately, and be prepared for
its occasional outbursts of violence.

(www.nationalgeographic.org)
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Exercise 8. Write in English a précis and an annotation of the text
given below.

COJIHUE VS 3EMJISA: BOIIPOC KU3HU 1 CMEPTH

UYepe3 Heckonbko MHILIHapAoB leT ConHue CTaHET «KPACHBIM
[UTaHTOM», HACTOJLKO OONBIINM, YTO OHO NOIJIOTUT HAally IIAHETY. |
OnHaKo HENPUTOJHOW IS )KU3HM 3eMJIs OKaXKeTCs ropasio paHblie,
yeM 510 npomsoiaet. [IpuMepro yepes MuIHapy JIeT Temso, UCXO0- |
mamee ot ConHLa, BCKUIISTUT OKEaHbl.

Ha ceropusnmamii geHp yueHsie KiaccuuuupyoT ColHLe Kak
3B€3/1y TIABHOW MOCIEIOBATENIFHOCTH. DTO 03HAYAeT, YTO OHO HAXO-

JATCA Ha caMOM CTaOMJIBHOM JTalle CBOEM JKM3HH. B 3TOT nepuoxn

BOAOPOI, KOTOPHIA HAXOIUTCA B €T0 SApe, MPeoOPa3OBLIBACTCS B Ie-

nui, Y 3Be3[Bl TAKOTO pasMmepa JanHasg ¢asza [uTcd dyTh Oosee 8
musuiMapaoB jet. Bospact Haweill ConHedHON CHCTEMBI COCTaBIIAET |
HeMHOTUM Oosbiie 4,5 MIWUTHapROB JieT. J1o 3Ha4uT, yro Conxue |.
JIMIIb HA MMOJIOBUHE cBOeli cTabuiibHOM (a3bl.

Mo ucteyenuo 8 MUILIIHAPAOB JIET pazMepeHHas xu3Hbp ConHna
cradet akrusHee. [IpranHON TakuX M3MEHEHUH MOCIYXHUT TOT (axT, |
YTO B S]pe 3aKOHYUTCS BOHOPOJ, — BECh OH IIPEBPATHTCS B TEJIHN.
[Ipobnema 3axirogaercs B ToM, 4To Aapo ConHlla HEAOCTATOYHO I0- .
psdee Ui TOTo, YTOOB! CHKUraTh TeIHMA. i

I'paBUTaLIMOHHAS CHJIA 3BE3/BI TOJKACT BCE I'a3bl B CTOPOHY IIEH- :
tpa. [loka B smpe uMeeTcs BOLOPOJ, OH CKUTaeTcs B renuid. B pe- . }
3y/IBTaTe€ ITOTO CO3MAeTCs BHEIIHEE AAaBJICHUE, NOCTATOYHOE JUISA
TOr0, YT00OBI yPAaBHOBECUTH IPaBUTAIMOHHOE IpuTshkenre. Ho xorna l
B s/Ipe 3BE3BI HE OCTAHETCS BOAOPOIA, TPABUTALHOHHAS CUIa OHCp- 1 ‘
JKHUT BepX. B KOHIIC KOHIOB OHA COXMET LEHTP 3BE3ABI 1O TaKOH
CTEIIEHH, YTO HAYHETCSI TOPEHHUE BOJIOpOa B 000I0UKE BOKPYT MEPT- |
BOTO si7Ipa, HAaNlOMHEHHOTO reaueM. Kak Toiapko CoHIle HaYHET CKH- '
rath 60JBIIE BOXOPOAA, OHO OYyAET CYMTAThCS «KPACHBIM THTAHTOMY.

Ho mo4emMy >xe «KpacHbiii rurant»? Ilponecc cxxatus B IEHTpe |
[IO3BOJIUT PACIIMPHUTHECS BHEmIHeH obmacTu 3Be3gbl. opeHue Bo-
Jnopofa B 000N0YKE BOKPYT S/pa 3HAYUTEIBHO YBEIHYHT APKOCTh
Connna. M3-3a yBemuueHns pa3Mepa 38345l IOBEPXHOCTh OCThIHCT
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¥ U3MEHUT 1BET U3 Oenoro B KpacHbiid. M3-3a TOro, yTo Takue 3BC3-
Jb1 YBEITHUUBAIOTCS B pa3Mepe, CTAHOBATCS ApIe U KPacHEE, UX MpH-
HSITO Ha3bIBaTh «KPACHBIMU THIAHTAMM.

[ToHsTHO, uTO 3eMIIA KaK IUIAHETA HE BHDKMBET B YCIOBUAX Ta-
KHUX U3MEHCHUH COTHEYHOM aKTHBHOCTH. YBCIMUICHHAS TOBEPXHOCTD
Connua, BeposiTHO, mocturHetr op6utsl Mapca. HecMorpst Ha TO,
91O 3eMHas OpOUTa TAKKE MPEATIONIOKUTEIBHO PACIIUPUTCS, ITOIO
OyleT HEOCTaTO4HO I/ TOTO, YTOOH 3eMilsi MOIIa YCTOATH TIepel
BO3JEMCTBHEM (KPAaCHOTO FUI'aHTay. Hama manera nauner OBICTpO
pa3pyuarbcs.

Ilpexne yem 3emns OygeT OKOHYATEHBHO pa3pylleHa, XKH3Hb
CTOJIKHETCS C PsJIOM HENPEOMOJUMBIX TPEMSTCTBUHA. DTO NPOH30#i-
JIET eIe IO TOTO, KaK 3aKOHYUTCS ropeHue Bonopoaa. Kaxeiii M-
muapn net sgpxocts Conuna ysemmaubaercs Ha 10%. Dto o3Hagaer,
YTO ¢ TCYEHHEM BPEMEHH HA Hallel IJIaHEeTe CTAHOBHUTCH TEIICe.
ITo mepe Toro xax 3emirst OyJieT HarpeBarbes, BOAA Ha €€ MOBEPXHO-
CTH HaYHET UCIAPATHCA.

Veemmuenne spxoctu Comnana Ha 10% B cpaBHEHMH C TEKYLIMM
JIOKa3aTesieM KaXkeTcd HE TaKUM YX CYHICCTBCHHBIM H3MEHEHHEM.
B JeACTBUTENBHOCTA K€ MOCIECACTBHA 3TOro OymyT karactpodu-
YEeCKMMHM [UIA Halled MiaHeTsl. Taxkoe yBenndeHue sproctd ConH-
na OyaeT HOCTATOYHBIM JUIS TOTO, 9TOOBI M3MEHMTH PACIIONOKEHUE
30HBI 00UTaEMOCTH BOKPYT 3Be3anl. [lox oburaemMoit 30H0H noHuMa-
eTcst yCIIOBHas 00J1aCTh B KOCMHYECKOM MIPOCTPAHCTBE, FIe BOJAA MO-
’KET cTabMIIPHO CYLIECTBOBATh B KUIKO# (aze.

(http://'www.astronews.ru/cgi-bin/mng.
cgi?page=articles&id=37)

Exercise 9. Read quickly the briefcases and express the same
ideas in Russian.

GALACTIC SMOG

ALMA peered into the early universe, only a billion years after
the Big Bang, to find the elusive signature of ionized carbon in
early galaxies. Carbon likes to bond with other elements, so seeing
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carbon on its own in an ionized (highly energized) state is a strong
sign that astronomers are looking at unevolved young galaxies that
have not had time to form complex molecules. The new information,
published June 25 in Nature, sheds light on how the early universe
cvolved.

MARTIAN GLASS

Scientists using data from the Mars Reconnaissance Orbiter
identified glass deposits around ancient craters on the Red Planet.
The researchers, writing in Geology’s June issue, point out that on
Earth impact glass can preserve valuable biosignatures from earlier
eras, and the same could be true on Mars. That makes these glassy
deposits prime targets for future sample exploration missions.

X-RAY ECHOES

Astronomers using the Chandra X-ray Observatory pinpointed
the location of a neutron star system called Circinus X-1. The star
is embedded in a thick shroud of gas and dust, obscuring the source.
But, as reported in the June 20 issue of The Astrophysical Journal,
scientists combined the different arrival times of X-rays echoing off
these clouds with detailed radio images to home in on a distance of
30,700 light years to the star.

Exercise 10. Translate into Russian.

WHY DID VENUS TURN INSIDE OUT?

Three quarters of a billion years ago, our “sister planet” globally
resurfaced. Venus is unmistakable in our sky. Never straying
terribly far from the Sun, it blazes brilliantly either in the evening or
morning. But along with its brilliance, Venus hides a secret.

Many inner planets and moons preserve a great record of ancient
impacts from objects that struck them in the early history of the
solar system, right on down to the present. But planetary scientists
have found that Venus underwent a colossal resurfacing event, a
volcanic cataclysm, some three quarters of a billion years ago. This
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means that most of the craters and other surface features we find on
Venus are relatively young. But what could have caused such a huge,
relatively recent global resurfacing? As one planetary scientist put it,
“We are in the unenviable place of having to explain a planet that
inexplicably threw up all over itself!”

For as yet unknown reasons, Venus seems to have stored
enormous amounts of energy deep inside for a long time after the
planet’s formation. Scientists know that the better part of a billion
years ago, a huge amount of this banked energy was released. But no
one yet knows what triggered this event or why it happened exactly
when it did.

Instabilities deep within Venus conspired — through physical
evolution, the laws of physics, and interplay between countless
atoms — to let loose and recover our “sister planet” in a large
way.

(by David J. Eicher from Astronomy, October 2015)

Exercise 11. Translate the text using PROMT (Déja Vu,
TRADQOS). Analyze the translation and make corrections.

INTENTIONAL IGNORANCE

Climate change deniers are trying to make NASA
conveniently blind

In the 1990s, NASA undertook an initiative called Mission to
Planet Earth. The program would take the remote sensing techniques
used to explore other planets and turn them on our home world. The
plan virtually screamed “practical benefits.”

By any measure, NASA’s Earth science program has been an
extraordinary success. It has revolutionized weather forecasts,
agricultural predictions, resource management, and climate science.
Return on investment is off the charts. But such a program has to
be maintained. Quoting a 2007 report from the National Academy of
Sciences, “The current capability to observe Earth from space is in
jeopardy.” Without resources, that capability will be lost.
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So why is it that as of this writing, Congress is poised to slash
as much as three quarters of a billion dollars from the program and
cripple a vital global perspective that we have come to depend on?
The answer is disturbingly simple. Many in Congress, along with
their well-heeled backers, would prefer that we not see what NASA’s
data are showing us.

The crux of the issue is, of course, global warming. But one thing
that you won ¥ often hear amid the hype on cable news is a calm,
rational explanation of what global warming is and how it works.

Imagine a rock adrift in space. Energy arrives as visible sunlight,
trying to heat things up. Energy leaves as thermal infrared radiation,
trying to cool things down. At some temperature, the two will
balance. Voila! Now imagine the rock is wrapped in a blanket that
lets sunlight in but makes it harder for infrared to get out. More
energy is coming in than is leaving, so things heat up. Eventually,
balance is restored, but at a new higher temperature.

The atmospheres of Venus, Earth, and Mars are just such
blankets. Gases like carbon dioxide, water vapor, and methane are
transparent to visible sunlight but block escaping infrared. The thin
atmosphere of Mars only raises the temperature by about 9°F (5°C).
The massive atmosphere of Venus heats the surface to a whopping
860°F (460°C), well above the melting point of lead!

Earth is the Goldilocks world. The so-called greenhouse effect
raises Earth’s average temperature from 33°F (18°C) below the
freezing point of water to 27°F (15°C) above the freezing point of
water.

Since 1750, humans have released over 300 billion metric tons
of carbon into the atmosphere. There is 44 percent more carbon
dioxide in our atmosphere today than there was before the Industrial
Revolution. Half of that increase has come since 1980. There is over
30 percent more atmospheric carbon dioxide than at any time in the
last 800,000 years. And just as our student realized, when you crank
up the thermostat, things will start to heat up.

There are about a half dozen ways to measure Earth’s thermal
imbalance, and they all show that the planet is warming. Imagine




Earth’s surface covered by 1-kilowatt heaters, one every 100 feet
(30 meters) or so. The heaters run 24/7, year after year, decade after
decade: That is global warming. ’

! While the details are subtle, the basics of global warming are
?ncontrovertible and easily understood. It is disingenuous and
.1'rresp0n.s?ble to pretend otherwise. Politicizing climate change is
like politicizing gravity. If you step off of a building, you fall and
hurt yourself, regardless of your polittics. Crippling NASA’s ability

to observe Earth will not stop global warming; it will only leave us
blind.

(by Jeff Hester)

KEYS TO EXERCISES

UNIT 1. BIOLOGY

Exercise 1. 1) o6MeH Berects; 2) MUTATEILHOE BEIECTRO; 3) KIET-
ka; 4) OIIONOTBOPCHHUE; 5) OIUIONOTBOPEHHAs AUIEKIIETKa; 6) aBro-
tpod; 7) rereporpodHsiii opraHusM; 8) opraHoreHes; 9) momosas
3penocth; 10) pasmuoxenue; 11) romeocras(uc); 12) xumnank; 13) gep-
meHT; 14) 6enok; 15) ymeson.

Exercise 2. 1) heterotroph; 2) nutrient; 3) cell; 4) fertilization;
5) zygote; 6) autotroph ; 7) metabolism; 8) organogenesis; 9) puberty;
10) reproduction; 11) homeostasis; 12) predator.

Exercise 3. 1) botany; 2) zoology; 3) anatomy; 4) physiology;
5) bacteriology; 6) genetics; 7) molecular biology; 8) anthropology;
9) autotroph; 10) heterotroph; 11) organogenesis; 12) puberty;
13) homeostasis; 14) predator.

Exercise 5. 1-b; 2-a; 3-g; 4-d; 5-e; 6-h; 7-c; 8-f; 9-i; 10-1; 11-k;
12-j.

Exercise 6. 1) digestive; 2) excretory; 3) respiratory; 4) skeletal;
5) muscular; 6) integumentary; 7) cardiovascular; 8) endocrine;
9) nervous; 10) lymphatic; 11) reproductive (female); 12) reproductive
(male).

Exercise 7. 1) life; 2) animals; 3) microorganisms; 4) the
interface between biology and chemistry; 5) life on the molecular
level; 6) different types of cells and how they work; 7) organisms at
the level of tissue and organs; 8) the interactions between organisms
themselves; 9) the behavior of animals, especially complex animals;
10) (overlapping with molecular biology) the code of life; 11) plants;
12) the origin and development of human cultures and physical
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characteristics; 13) the study of birds; 14) the study of fishes; 15) the
study of fungi; 16) the study of one-celled animals; 17) the study of
amphibians and reptiles; 18) the study of insects; 19) the study of
man. W

Exercise 8. 1) biology; 2) zoology; 3) botany; 4) microbiology;
5) livestock; 6) biochemistry; 7) molecular biology; 8) cellular biology;
9) physiology; 10) ecology; 11) ethology; 12) genetics.

UNIT 2. GENETICS

Exercise 1. 1) xnetka; 2) xpomocoma; 3) ayrocoma; 4) yINEBOX;
5) munmx; 6) KOAOH; 7) TOHOCOMA, IIOAOBasA XPOMOCOMa; 8) 1uTOMmIas-
Mma; 9) gurosons; 10) snpo (kaerku); 11) mutoxonapus; 12) nezoxcu-
pubonyxnennosas kucnora (JJHK); 13) pubonyknemnoBas xucnora
(PHK); 14) cuursiBarne 6uomorndeckoii uadopmaiun; 15) skcmpec-
cus; 16) Tpancnanus (CUHTE3 MOJUITSIITHAHOMN enu OenKoBoi MoJie-
KyJibl); 17) amuHOKMCOTA; 18) HOCIENOBATEIFHOCTE; HOPAKOK CIEI0-
Banusd; 19) agenun; 20) ryanun; 21) nurosnn; 22) tumus; 23) HUTH,
nens JHK; 24) nmyxneorum; 25) depment, sH3uM; 26) MaTpuia;
27) ocnoBanue; 28) Genok, nmpoteuns; 29) tkanp; 30) nocpeaHUK, Mec-
cenxep; undopmanuonnas PHK, marpuunaa PHK, m-PHK, PHK-
TIOCPEIHYIK.

Exercise 2. 1) cell; 2) chromosome; 3) autosome; 4) carbohydrate;
5) lipid; 6) codon; 7) gonosome; 8) cytoplasm; 9) cytosol; 10) nucleus;
11) mitochondrion; 12) deoxyribonucleic acid (DNA); 13) ribonucleic
acid (RNA); 14) transcription; 15) amino acid;16) sequence;
17) adenine; 18) guanine; 19) cytosine; 20) thymine; 21) strand;
22) nucleotide; 23) enzyme; 24) template; 25) base; 26) protein;
27) tissue; 28) messenger.

Exercise 3. 1) adenine (agenun); 2) guanine (TyaHuH); |
3) cytosine (umrosun); 4) thymine (tmmun); 5) deoxyribonucleic i
acid (me3okcupubonykIIcHHOBas KHCIOTa);, 6) ribonucleic acid (pu-
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GoHykJIeMHOBas KKCI0Ta); 7) messenger ribonucleic acid (mupopmaim-
OHHasl pUOOHYKICHHOBAs KHCIOTA).

Exercise 4. 1) cell nucleus; 2) autosomes; 3) bases; 4) enzymc;
5) chromosomes; 6) codon; 7) DNA; 8) DNA sequence; 9) gene;
10) gene technology; 11) genetic fingerprinting; 12) genome; 13) germ
line; 14) gonosomes; 15) intron.

Exercise 5. 1) lipids; 2) carbohydrates; 3) proteins; 4) enzymes,
hormones, cells, immune system; 5) amino acids; 6) nucleotides,
cytosine; 7) codon.

Exercise 6. 1) crpykrypa TKauH; 2) UCCIEMOBAaHHE TEHOMA; 3) MbI-
nieuHas kiaerka; 4) knerouHas aud(pepeHUHpoBKa; 5) HCCIEN0BaHHE
renoma; 6) CriepMaTo30MI; 7) KieTka IOKETyI0YHOM JKene3sl; 8) KocT-
HEI MO3T; 9) mapa ocHoBanuii; n.o. (8 JIHK mwiu PHK); 10) Toukosas
(roueunas) myranus; 11) samemenue nenu JJHK; 12) undopmanuon-
nag PHK (uPHK, MPHK); 13) wietka cepneunoil Meiminei; 14) xnerka
KOCTHOTO M03Ta; 15) KiIeTka 3apojibIlieBoil TMHUKE; 16) CTBOIOBAs KIET-
Ka; HCXOIHas KJICTKa; 17) 3apoppluesas KISTKa.

Exercise 12. 1) moroMcTBO; 2) peEIUIHKaN#si, ayTOPEIpPOAYyKIUS;
3) pasMHOXaThCS, PENPOLYUPOBATE; 4) YpPOBEHb CMEPTHOCTH; 5) aTpo-
¢us, ocnabnenue (oprasa, TKaHH), HCTOLICHUE; 6) MyTareH; 7) BOC-
NPOU3BEJIEHME, PENPONYKIUs; 8) HacieincTseHHas Oonesns; 9) dop-
Ma JKH3HM, JKUBOH opranu3M; 10) TecT HA yCTaHOBIEHHE OTHOBCTBA,
11) nccnemoBanue renoma; 12) sitnekierka.

Exercise 13. 1) reproduction; 2) template; 3) propagate; 4) dying
rate; 5) atrophy; 6) mutagene; 7) progeny; 8) messenger; 9) life form;
10) paternity test; 11) genome analysis; 12) egg cell; 13) DNA strand;
14) nucleotide; 15) enzyme; 16) replication; 17) base; 18) protein;
19) tissue; 20) inherited disease.

Exercise 14. 1) autosomes; 2) bases; 3) chromatin; 4) allele;
5) genetic technology; 6) genetic fingerprinting; 7) mutation;
8) replication; 9) zygote; 10) gamete.
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Exercise 15. 1) hereditary information; 2) dying rate; 3) genetic
information; 4) DNA base; 5) somatic mutations; 6) germ;
7) fingerprinting; 8) genome 9) cell; 10) replication; 11) nucleus.

Exercise 16. 1) Temn mnpousBoacTBa; 2) To4edHAs MyTanusd;
3) neoitnas mute JHK; 4) pennukanus JTHK; 5) npotusononoxubie
HOMOca KIETKY; 6) HYyKIICOTHIHAA TOCIEN0BATEIEHOCTS; 7) TKAHb TEia;
8) 3zaponsimieBas knetka; 9) menenue knetku; 10) ananus, uccirenosa-
Hue TeHoMma; 11) wrerounas zuddepennnposka; 12) cTpykTypa TKa-
HY; 13) ceprioBuaHas KIETKa, APSHAHONHUT, CEPIIOBUIHEIN 3PUTPOLIHT;
14) cepnosupHo-KiAeTouHas O0NIe3Hb; 15) criepMarozouna; 16) Hykieo-
TUAHOE OCHOoBaHue; |7) xireTka 3aponbluieBod MuHUH; 19) MaTpHuHas
HUTE.

UNIT 3. GEOLOGY

Exercise 1. 1) zemuas xopa; 2) mantus; 3) aapo; 4) numta; 5) us-
BepkcHHE; 6) Bonb(gpam; 7) cBuHel; 8) CIUIaB JKeNg3a W HUKENS,
9) npumecs; 10) ocaxnenne, OTIOKEHHE OCaIKa.

Exercise 2. 1) convergent boundaries; 2) core; 3) crust;
4) subduction ; 5) rift; 6) mantle; 7) depression; 8) slab; 9) sulphur;
10) tungsten .

Exercise 3. 1) asthenosphere; 2) lithosphere; 3) crust; 4) core;
5) Mohorovicic discontinuity (Moho); 6) mantle; 7) subduction;
8) seismic wave; 9) peridotite; 10) olivine.

Exercise 4. 1) core; 2) mantle; 3) crust ; 4) Earth; 5) Earth’s;
6) interior; 7) mantle; 8) seismic waves; 9) layer; 10) asthenosphere;
11) asthenosphere; 12) lithosphere; 13) crust; 14) Moho; 15) mantle;
16) crust; 17) mantle.

Exercise 5. 1) cpennHRO-OKeaHHUYECKHE XPEOTEHL; 2) 7-KUIOMETPOBAS
Kopa; 3) 7Jerkas nmoe3nka Ha aBToOyce; 4) TexHONorus (TCXHHKA, pe-
xHM) OypeHHI MOPCKOro THA; 5) pa3Beaka HeTAHbIX MECTOPOXKIICHHIA;
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6) (cy0)okeannueckas Kopa; 7) OKCaHHYECKIH 0Canok; 8) TBEpAbIC 110-
ponbl MauTHH; 9) cuikkar Maraus / xxenesa; 10) cunmkarHas mopoaa;
11) BemecrBo, Goraroe xene3om; 12) (cyb)okeaHudeckas aUTOCPC-
pa; 13) repMoMaccomoTrok B MaHTHH; 14) MpOIOIKHTENBHOCTH JIHA;
15) ropusrii xpebert; 16) cocTas MaccHl.

Exercise 6. 1) Crust, mantle and core; 2) the heat and pressure
tended to soften the drill components and squeeze; 3) mantle; 4) in
the outpourings of deep rooted volcanoes; 5) iron and nickel; 6) yes,
they do; 7) stratification; 8) seismic wave; 9) Moho discontinuity;
10) silicates; 11) nickel and iron; 12) lithosphere.

UNIT 4. PHYSICS

Exercise 6. 1) the physics in the universe, including the properties
and interactions of celestial bodies in astronomy; 2) studying the
physical interactions of biological processes; 3) the science of physical
relations in chemistry; 4) dealing with physical processes and their
relations in the science of economy; 5) the sciences of physical relations
on our planet; 6) the application of physics to prevention, diagnosis, and
treatment; 7) dealing with physical processes and their relations in the
science of physical chemistry.

UNIT 5. CHEMISTRY

Exercise 2. 1) hydrogen; 2) fluorine; 3) nitrogen; 4) aluminum;
5) chromium; 6) molybdenum; 7) iron; 8) tin; 9) silver; 10) gold;
11) mercury; 12) lead; 13) uranium; 14) plutonium; 15) zinc.

Exercise 3. 1) Bogopox; 2) btop; 3) asor; 4) antoMuHHMit; 5) Xpom;
6) monubrewn; 7) xeneso; 8) onoBo; 9) cepedpo; 10) 3o0m010; 11) pryTs;
12) ceunen; 13) ypau; 14) murytonnii; 15) nuak.

Exercise 6. 1) study of the physical and fundamental basis
of chemical systems and processes. In particular, the encrgetics
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and dynamics of such systems and processes are of interest to
physical chemists. Important areas of study include chemical
thermodynamics, chemical kinetics, electrochemistry, statistical
mechanics, spectroscopy, and more recently, astrochemistry. Physical
chemistry has large overlap with molecular physics. Physical
chemistry involves the use of infinitesimal calculus in deriving
equations. It is usually associated with quantum chemistry and
theoretical chemistry. Physical chemistry is a distinct discipline
from chemical physics, but again, there is very strong overlap;
2) study of the structure, properties, composition, mechanisms,
and reactions of organic compounds; 3) study of the properties
and reactions of inorganic compounds. The distinction between
organic and inorganic disciplines is not absolute and there is much
overlap, most importantly in the sub-discipline of organometallic
chemistry; 4) analysis of material samples to gain an understanding
of their chemical composition and structure. Analytical chemistry
incorporates standardized experimental methods in chemistry. These
methods may be used in all subdisciplines of chemistry, excluding
purely theoretical chemistry; 5) study of chemical and biochemical
phenomena that occur diverse aspects of the environment such the
air, soil, and water. It also studies the effects of human activity on the
environment; 6) a philosophy of chemical research and engineering
that encourages the design of products and processes that minimize
the use and generation of hazardous substances; 7) includes the
study of Immunology, Molecular Biology, and Neurochemistry.
Biochemistry has emerged from Organic Chemistry because it
is less about synthesis and organic reactions, and more about
using chemistry to understand what is happening in biology at the
molecular level; 8) branch of engineering that applies the physical
sciences (e.g., chemistry and physics) and/or life sciences (e.g.,
biology, microbiology and biochemistry) together with mathematics
and economics to processes that convert raw materials or chemicals
into more useful or valuable forms; 9) study and application of matter
that is at an atomic and molecular scale. This broad field interacts
with chemistry at such scales; 10) study of the transformation of
petroleum and natural gas into useful products or raw materials.
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UNIT 6. ASTRONOMY

Exercise 3. 1) Spicules; 2) coronal mass ejections; 3) faculae;

4) prominences; 5) sunspots.

Exercise 4. 1) the photosphere; 2) fusion power; 3) the Sun’s radius;
4) chromosphere; 5) solar flares and sunspots; 6) corona; 7) radiative

zone.

Exercise 5. Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus,

Neptune.
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ANNEX

TABLE OF CHEMICAL ELEMENTS

(Latin, Russian, English)

No Cumson JlaTunckoe Pycckoe Adramiickoe
HazBaHue Ha3BaHue Ha3BaHHC
1 H Hydrogenium Bonopox Hydrogen
2 He Helium lennit Helium
3 Li Lithium JIutui Lithium
4 Be Beryllium Beprnnuii Beryllium
5 B Borum bop Boron
6 C Carboneum Yrnepoxn Carbon
7 N Nitrogenium Asor Nitrogen
8 0] Oxygenium Kucnopon Oxygen
9 F Fluorum DT1op Fluorine
10 Ne Neon Heon Neon
11 Na Natrium Hatpuit Sodium
12 Mg Magnesium Maruuit Magnesium
13 Al Aluminium AnomMuHUA Aluminum
14 Si Silicium KpemHunit Silicon
15 P Phosphorus docdop Phosphorus
16 Sulfur Cepa Sulfur
17 Cl Chlorum Xnaop Chlorine
18 Ar Argon Apron Argon
19 K Kalium Kamait Potassium




No. Cumsou Jlarunckoe Pycexoe Anrauiickoe
Ha3BaHMe Ha3BaH#e Ha3BaHne

20 Ca Calcium Kanbiwit Calcium

21 Sc Scandium Cxaxnuid Scandium

22 Ti Titanium Turan Titanium

23 A\ Vanadium Bapanuii Vanadium

24 Cr Chromium Xpom Chromium

25 Mn Manganum Mapranen Manganese

26 Fe Ferrum XKeneso Iron

27 Co Cobaltum KoGansr Cobalt

28 Ni Niccolum Huxens Nickel

29 Cu Cuprum Menp Copper

30 Zn Zincum Husk Zinc

31 Ga Gallium Fannwii Gallium

32 Ge Germanium Fepmannii Germanium

33 As Arsenicum MbimbaK Arsenic

34 Se Selenium Cenen Selenium

35 Br Bromum bpom Bromine

36 Kr Krypton Kpunrron Krypton

37 Rb Rubidium PyOunuii Rubidium

38 Sr Strontium Crposruii Strontium

39 Y Y ttrium Wrtpuit Yttrium

40 Zr Zirconium Hupxoruii Zirconium

41 Nb Niobium Huobuit Niobium

42 Mo Molybdaenum |Monnbnen Molybdenum

43 Te Technetium Texnenwnit Technetium
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No CumBsoa JlaTunckoe Pycckoe Anramiickoe
HA3BAHKEC Ha3BaAHHE Ha3BaHue
44 Ru Ruthenium Pytenuit Ruthenium
45 Rh Rhodium Pomuii Rhodium
46 Pd Palladium Hannaguii Palladium
47 Ag Argentum Cepebpo Silver
48 Cd Cadmium Kagmnii Cadmium
49 In Indium Wnanii Indium
50 Sn Stannum Onoso Tin
51 Sb Stibium CypbMa Antimony
52 Te Tellurium Tennyp Tellurium
53 I Jodum Hox, Todine
54 Xe Xenon Kcenon Xenon
55 Cs Caesium es3uit Cesium
56 Ba Barium Bapuit Barium
57 La Lanthanum Jlanran Lanthanum
58 Ce Cerium Hepuit Cerium
59 Pr Praseodymium |IIpaseonum Praseodymium
60 Nd Neodymium Heonum Neodymium
61 Pm Promethium Ipomernit Promethium
62 Sm Samarium Camapuii Samarium
63 Eun Europium Erponuit Europium
64 Gd Gadolinium Tagonvnmii Gadolinium
65 Th Terbium Tepbuit Terbium
60 Dy Dysprosium Hucnposnii Dysprosium
67 Ho Holmium Tonpmuii Holmium
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No CuMBoa Jlarnnckoe Pyccxoe Anraniickoe
HA3BaHMHE HazBaHue Ha3BaHue

92 U Uranium Ypan Uranium

93 Np Neptunium Henrrynuii Neptunium

94 Pu Plutonium InyTonuii Plutonivm

95 Am Americium AMepunui Americium

96 Cm Curium Kropuit Curium

97 Bk Berkelium bepxnmit Berkelium

98 Ct Californium Kamadoprmii Californtum
99 Es Einsteinium DHHIITeHHUH Einsteinium
100 Fm Fermium Depmuii Fermium

101 Md Mendelevium Menznenenuii Mendelevium
102 No Nobelium Hob6emuit Nobelium

103 Lr Lawrencium Jloypencuit Lawrencium
104 Rf Rutherfordium | Pesepgpopanit Rutherfordium
105 Db Dubnium JyOnmit Dubnium

106 Sg Seaborgium Cubopruit Seaborgium
107 Bh Bohrium Bopnii Bohrium

108 Hs Hassium Xaccuit Hassium

109 Mt Meitnerium MeliTHepHi Meitnerium

No. Cumson JlaTuncxoe Pycekoe Anrnniickoe
Ha3zBaHue HaszBaHue Ha3BaHue

68 Er Erbium Bpbuit Erbium

69 Tm Thulium Tynuii Thulium

70 Yb Ytterbium Wrtepbmii Ytterbium

71 Lu Lutetium Hm;euuﬁ Lutetium

72 Hf Hafnium Tachamit Hafnium

73 Ta Tantalum Tanran Tantalum

74 w Wolfram Bonegpam Tungsten

75 Re Rhenium Penuii Rhenium

76 Os Osmium Ocmuit Osmium

77 Ir Iridium Wpunuit Iridium

78 Pt Platinum IInaruna Platinum

79 Au Aurum 3onoro Gold

80 Hg Hydrargyrum PryTh Mercury

81 Tl ThaHlium Tamnuit Thallium

82 Pb Plumbum Ceunen Lead

83 Bi Bismuthum Buemyr Bismuth

84 Po Polonium ITononnii Polonium

85 At Astatium Actar Astatine

86 Rn Radon Panon Radon

87 Fr Francium Dpannmi Francium

88 Ra Radium Panuit Radium

89 Ac Actinium AxTugnit Actinium

90 Th Thorium Topuit Thorium

9] Pa Protactinium Tlporaxruaufi | Protactinium
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ANNEX 2

LIST OF GREEK AND LATIN PREFIXES
AND SUFFIXES

Latin Prefixes

Greek Prefixes

a-, ab-, abs- — from, away from
am-, amb-, ambi- — about, around
bi-, bis- — twice

com- — with, together

contra- — against

de- — down

dis- — apart

ex- — out of, from, off

extra- — beyond

inter- — between, within

non- — not

post- — after

pre- — before

re- — back, again

se- — aside, apart

sub- — under

super- — above, over

trans- — beyond, through, across

k 4
a-, an- — not, without
anti- — opposite, against
ap- — from, away from
auto- — self
di-, dis- — twice
hemi- — half
hyper- — over, above
par-, para- — beside
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Latin Suffixes

Greek Suffixes

-age — (opmupyet abcTpakTHbIE
CYIUECTBUTEIBHbIE

-al — dopMupyeT OTHIAroNbHBIE
CYIIECTBUTENbHBIE

-ant — 00o3HauaeT NeqTens

-ary — o0003Ha4aeT HpUHAITIEK-
HOCTb

-ate — 0603HaYaeT JOIKHOCTD HITH
(bYyHKLHIO

-ess — 0003HayaeT KEeHCKUH poj
-ice — 0003Ha"aeT Ka4yecTBo,
yCI0BHE

-ine — 0003HaYaeT JKEHCKHIl POA K
abCTpaKkTHOE NOHATHE

-ion, -tion, -sion — gopmMupyer
abCTpaKTHBIE CYIIECTBUTENBHEIE
-ment — HHCTPYMEHT, AeiCTBHE
-ory — 0003HagaeT MeCTO

-ty — Ka4ecTBO, COCTOSHUE

-ure — AeHCTBHUE, pe3yibTar

-iC — NpUHAAIEKHOCTD

-isk — yMeHbIITeNbHbIN

-ism — AelcTBHE, COCTOSHHE,
(hopmupyeT abCTpaKkTHBIE CyLIe-
CTBHTEILHbIE

-ist — geaTens

-8is, -8y — AeHCTBYE, COCTOSHUE
-y — dopMmupyeT abCTpaKTHbIE
CYIIECTBUTENbHbIC
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LIST OF PHYSICAL UNITS

ANNEX

(English)
Base quantity | Symbol Description ST unit Symbol for| Comments
dimension
Length Thf: one-dimensional extent of an metre (m) L
object
Mass The amount of matter in an object | kilogram (kg) M extensive
. scalar
Time The duration of an event second (s) % T o) =
Electric current Rate of flow of electrical charge ampere (A) I
Temperature Average energy per degree of free- | kelvin (K) 0 intensive
dom of a system scalar ’
A .
r]rjlount of Number of particles compared to the | mole (mol) N extensive
substance number of atoms in 0,012 kg of 2C Al i
'lemln'ous Amoun't of energy emitted by a light | candela (cd) J scalar
mtensity source in a particular direction
Derived quantity | Symbol Description ST units Dimension Comments
Plane angle g Measure of a change in  |radian (rad) 1
direction or orientation
Solid angle Q Measure of the size of an |steradian (sr) 1
object as projected on a
sphere
Absorbed dose rate Absorbed dose received |Gy s | U A
per unit of time
Acceleration a— | Rate of change of the ms? LT? vector
speed or velocity of an
object
Angular a Rate of change in angular {rad s® T2
acceleration speed or velocity
Angular speed (or ® The angle incremented rad s T! scalar or
angular velocity) in a plane by a segment pseudovector
connecting an object and
a reference point
Angular L Measure of the extent and |kg m?s™ MIL2T! conserved
mormentum direction an object rotates quantity,
about a reference point pseudovector
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The Table (cont.)

Deri i —
erived quantity | Symbol Description SI units Dimension Comments
Area A The two-dimensional m? 1.2 S
extent of an object
Area density P, Thfa amount of mass per |kg m™ M L2
unit area of a two-dimen-
sional object
Capacitance & Measure for the amount | farad (F = BPT*M!'L? |scalar
of stored chqrge fora A’skgm?)
given potential
Catalytic activity Change in reaction rate | katal NT-
due to presence of a (kat=mol s7) 2
catalyst
Catalytic a.ctivity Change in reaction rate katm™ NL3T!
concentration due to presence of a cata-
fyst per unit volume of the
system
Chemical potential U The amount of energy J mol™ ML2T2N"! |intensive
needed to add a particle to
a system
The Table (cont.)
Derived quantity | Symbol Description SI units Dimension Comments
Molar C Amount of substance per |{molm™ NL? intensive
concentration unit volume
Crackle c— |Rate of change of Jounce. {m s? LTS vector
The fifth derivative of
position
Current density J— | Amount of electric cur- |Am™ IL? vector
rent flowing through a
surface
Dose equivalent H Measure for the received | sievert L*T?
amount of radiation (Sv=m?s7?)
adjusted for the effect of
different types of radiant
on biological tissue
Dynamic Viscosity ] Measure for the resistance {Pa s ML'T!
of an incompressible fluid
to stress
Electric Charge 0] Amount of electric charge | coulomb IT extensive,
(C=As) conserved
quantity
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The Table (cont.)

Derived quantity | Symbol Description SI units Dimension Comments
Electric charge P, |Amount of electric charge |C m™ ITL3 intensive
density per unit volume
Electric D Strength of the electric Cm? ITL? vector field
displacement displacement
Electric field E— | Strength of the electric Vm'! MLT3T! |vector field
strength field
Electrical G Meausure for how easily |siemens (S = L2M7TT*® |scalar
conductance current flows througha |A?s3kg ' m™?)

material
Electric potential 14 The amount of work volt (V = L’MTE3T!  |scalar
required to bring a unit kgm? A s7)
charge into an electric
field from infinity
Flectrical R The degree to whichan  |ohm (Q = L>MT31? |scalar
resistance object opposes the pas- kg m?A?2s7)
sage of an electric current
Energy E The capacity of a body or |joule MI?T? extensive, scalar,
system to do work (J=kgm?s?) conserved
quantity
The Table (cont.)
Derived quantity | Symbol Description S1 units Dimension Comments
Energy density P Amount of energy per Jm? ML!'T? intensive
unit volume

Entropy S Measure for the amount | J K™ MIL2T?H"' |extensive, scalar
of available states for a
system

Force F— | The cause of acceleration, | newton MLT? vector
acting on an object (N=kgms?)

Fuel efficiency mpg | Distance traveled per fuel efficiency M M3 scalar
meter cubed (mpg =mm™)

Tmpulse p— | The cause of a change in |kgms™ MLT" vector
momentum, acting on an
object

Frequency Wi The number of times hertz (Hz =s™) T
something happens in a
period of time

Half-life t The time needed for a s T

12

quantity to decay to half
its original value

|
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The Table (cont.)

Derived quantity

Symbol

Description

ST units

Dimension

Comments

Heat

Amount of energy
transferred between
systems due to
temperature difference

ML?T?

Heat capacity

Amount of energy needed
to raise the temperature of
a system by one degree

JK!

ML’T?2Q"

extensive

Heat flux density

Amount of heat flowing
through a surface per unit
area

W m

MT?

Illuminance

Total luminous flux
incident to a surface per
unit area

lux (Ix =
cd st m?)

Impedance

Measure for the resistance
of an electrical circuit
against an alternating
current

ohm (Q =
kg m? A2 s7%)

L’MT?1?

complex scalar

Index of refraction

The factor by which the
speed of light is reduce in
a medium

intensive, scalar

The Table (cont.)

Derived quantity

Symbol

Description

SI units

Dimension

Comments

Inductance

Measure for the amount of
magnetic flux generated
for a certain current run
through a circuit

henry (H =
kgm? A%s?)

ML2T?1?

scalar

Irradiance

Power of electromagnetic
radiation flowing through
a surface per unit area

W m™?

MT*

Intensity

Power per unit cross sec-
tional area

W m™

M T3

Jerk

j—

Rate of change of acceler-
ation. The third derivative
of position

ms

LT3

vector

Jounce

Saa

Rate of change of Jerk.
The fourth derivative of
position

m s*

LT

vector

Linear density

Py

Amount of mass per
unit length of a one-
dimensional object
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The Table (cont.)

Derived quantity | Symbol Description S1 units Dimension Comments
Luminous flux F Perceived power of a light | lumen J
(or luminous power) source. (Im=cd sr)
Mach Number M |Ratio of flow velocity to | Unitless (M = 1
(or mach) the local speed of sound  |u/c)
Magnetic field H Strength of a magnetic Am L vector field
strength field in a material
Magnetic flux @ Measure of quantity of weber (Wb = ML*T?I? |scalar
magnetisim, taking account | kg m?* A s7%)
of the strength and the
extent of a magnetic field
Magpetic flux B Measure for the strength |tesla MT? [ pseudovector
density of the magnetic field (T=kgA's? field
Magnetization M | Amount of magnetic Am™! I vector field
moment per unit volume
Mass fraction X Mass of a substance as a | kg/kg 1 intensive
fraction of the total mass
(Mass) Density o The amount of mass per |kgm™ ML?3 intensive
(volume density) unit volume of a three-
dimensional object
The Table (cont.)
Derived quantity | Symbol Description SI units Dimension Comments
Mean lifetime T Average time needed for a|s il intensive
particle to decay
Molar energy Amount of energy present |J mol™ ML?T 2N |intensive
is a system per unit
amount of substance
Molar entropy Amount of entropy JTK ' mol™ ML*T?@" |intensive
present in a system per N
unit amount of substance
Molar heat capacity| ¢ Heat capacity of a JK ' mol™ ML?T?N" |intensive
material per unit amount
of substance
Moment of inertia / Inertia of an object kg m? ML tensor, scalar
with respect to angular
acceleration
Momentum p—  |Product of an object’s Ns MLT? vector,
mass and velocity extensive
Permeability U Measure for how the Hm ML T?I? |intensive

magnetization of material
is affected by the
application of an external

magnetic field
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The Table (cont.)

Derived quantity

Symbeol Description SI units Dimension Comments
Permittivity e Measure for how the po-  |[Fm™ PM?L?T* |intensive
larization of a material is
affected by the application
of an external electric field
Power i The rate of change inen-  watt (W) MI2T3 extensive, scalar
ergy over time
Pressure P Amount of force per unit | pascal MLIT? intensive, scalar
area (Pa=kgm™ s
Pop p—  |Rate of change of crackle. |m s* LT* vector
The sixth derivative of
position "=
(Rafii.oactive) A Number of particles becquerel = extensive, scalar
Activity decaying per unit time Bg=s™)
(Radioactive) Dose D Amount of energy absorbed |gray (unit) 27
by biological tissue from  |(Gy =m?®s7?)
ionizing radiation per unit
mass
The Table (cont.)
Derived quantity | Symbeol Description 51 units Dimension Comments
Radiance L Power of emitted electro-  |[W m™ st MT?
magnetic radiation per solid
angle and per projected
source area
Radiant intensity I Power of emitted W st ML*T? scalar
electromagnetic radiation
per solid angle
Reaction rate r Measure for speed of a molm™@s! NL3T! intensive, scalar
chemical reaction
Speed v Rate of change of the ms! LT scalar
position of an object
Specific energy Amount of energy present |J kg L4052 intensive
per unit mass.
Specific heat ¢ Heat capacity per unit JTkg? K1 L2T?2@ ! |intensive
capacity mass
Specific volume v The volume occupied by |m®kg™ LM intensive
a unit mass of material
(reciprocal of density)

e
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The Table (cont.)

Derived quantity

Symbol

Description

S1 units

Dimension

Comments

Spin

Intrinsic property of
particles, roughly to be
interpreted as the intrinsic
angular momentum of the
particle

kgm?s™!

ML?T!

Strain

Extension per unit length

Unitless

Dimensionless

Stress

Amount of force exerted
per surface area

Pa

ML!'T?

2-tensor.
(or scalar)

Surface tension

Amount of work needed
to change the surface of
a liquid by a unit surface
area

Nm'orJm?

MT?

24

Thermal
conductivity

Measure for the ease with
which a material conducts
heat

Wm'K!

MLT?@!

intensive

Torque

Product of a force and the
perpendicular distance of
the force from the point
about which it is exerted

Nm

ML*T?

pseudovector

The Table (cont.)

Derived quantity

Symbol

Description

SI units

Dimension

Comments

Velocity

V——

Speed of an object in a
chosen direction

ms™!

) SR

vector

Volume

The three dimensional
extent of an object

m3

L3

extensive, scalar

Wavelength

Distance between
repeating units of a
propagating wave

Wavenumber

Reciprocal of the
wavelength

Weight

Amount of gravitation
force exerted on an object

newton
(N=kgms?)

MLT?

vector

Work

Energy dissipated by

a force moving over a
distance, scalar product
of the force and the
movement vector

joule
J=kgm?s?)

ML*T?

scalar

Young’s modulus

Ratio of Stress over Strain

pascal
(Pa=kgm™s?)

ML T?

scalar
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LIST OF PHYSICAL UNITS

ANNEX 4

(Russian)
Ocnosnnle |Pazmep-| Cumsos Ouucanue Epununa CU | IlpuMeyanus
BEJIMYHHBI HOCTDb
Hnmuna L { TporskeHHOCTH 00BEKTA B OAHOM H3MEPEHHH | METP (M)
Macca M m | BenuuuHa, ONpeAensiONIas HHEPIHONHBIC H | KWIOTpaMM | OKCTEHCHBHAA
rpaBUTaMOHHBIE CBOHCTBA TEN (xr) BEJIUUHHA
Bpewms T t TIpomomxuTensHOCTh COOBITHA ceKyHI& (c)
Cuna Toxa I [Nporexaroumi B €AUHHULY BPEMEHH 3PS/ amnep (A)
Temnepatypa ® T | Cpennss KuHeTH4YEeCKas SHEPTHsl YaCTHI kenbeul (K) |MuTeHCHBHASA
o0bexTa BEJIMYMHA
Konuuectro N n KoimyecTBO OMHOTHIIHBIX CTPYKTYPHBIX e~ | MOJNBb (MONb) | DKCTEHCHBHAS
BEHIECTBA HHII, ¥13 KOTOPbIX COCTOUT BEILIECTBO BENMYUHA
Cuna cBeta J I, {KonmuecTso CBETOBOM dHEPrUH, M3lyyaeMol | kanjena (xx) | Ceerosas,
B 33,IAHHOM HaIpaBICHUM B €OUHHLY BpeMe- HKCTEHCHBHAA
HH BEJIMYHHA
fIponssoanbie | CumBo Onuncanne Enunnna CU Hpumeuanns
BeJIHYHHDbI
Tliromane S [potsxerHOCTE 00BEKTA B ABYX M2
HU3MEPEHUIX
O06péM V IMpoTspKeHHOCTL 06BEKTA B TPEX H3- | M 3KCTEHCHBHAsA BEIH-
MEPEHHIX 9IHA
Cxopocts v BricTpoTa u3MeHeHUs: KOOPAHHAT M/C BEKTOpP
Tena
Ycxopenue a BricTpoTra n3MeHeHust CKOpoCTH m/cl BEKTOP
ofbexra
Nmmynec P IIpousBeieHE MacChl ¥ CKOPOCTH | KI"M/C JKCTEHCHBHAA, COXpa-
Tena HSIOIIASICSA BEUUHA
Cuna F JeiicrByromas Ha oObext BHenHAS | Kr-M/c? (upioToH, H) | BekTop
NPUYUHA YCKOPSHUS
Mexanugeckas A CxanspHoe MPOU3BeeHne CHIIbl 1 | KI'M%/c? (JpKoynb, | ckassip
pabota nepeMenieHus %)
OHeprus E CriocoGBOCTE Tea Wik CHCTEMBI Kr-M%/c? (oKOyIb, 3KCTEHCHBHAs, COXpa-
copepiIath paboTy Ix) HAIOIMAACA BENUYLHA,
CKaJIip
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The Table (cont.)

Ipoussoanbie | Cumpon Onucanne Equsuna CH IlpumMeyanus
BEAWYINHLI
MomHOoCT P CKOpOCTb H3MEHEHUS IHEPTHH kr-m*/¢? (sart, Br)
Jasnenne Cuna, npuxossimascs Ha equauy | kr/(m-c? (Iackanb, |MHTCHCHBHAS BEM-
I0HIaIn IIa) YYHA
[TnotHOCTH 5 Macca Ha equuuLy oGhema Kr/m? HMHTEHCHUBHAS BETH-
YUHA
ITorepxHoCcTHAA ¢, Macca Ha eMHULLY [UIOIIAIN Kr/m?
IOTHOCTD
JIune#tnas nnot- ¢ Macca Ha equHHLY AJHHEBL KI/M
HOCTb
—y
Konuuectro 9 OHeprus, mepefasaeMas 0T OZHOrO | Kr-m%/c? (axoyib, CKayIp
TEIUIOTHI Teaa K APyToMy HeMexaHudeckuMm | JIk)
nyTeM
OnexTpuueckuit q Croco6HoCTE Ten ObITh UCTOUHUKOM | A-¢ (Kyaon, Ki) SKCTEHCUBHAA, COXpa-
3apan JIIEKTPOMATHUTHOTO NOJS U IIPHHH- HSIOIIAsACS BETHYNHA
MaTh Y49acTUE B JIEKTPOMATHHTHOM
B3aHUMOJICHCTBHU
The Table (cont.)
TiponsBoanbie Cumzoa Onuncanue Enununa CU Hpumeuanns
BeEJINYHHbI
Hanpsikenne U Vi3MeHeHHE [I0TeHNUANEHOM DHep- | M>Kr/(c**A) (BONBT, | CKajip
I'HH, IPUXOASLIeecs Ha ¢IHHUILY B)
3apsga
Dnexrpuueckoe |R ComnpotuBienue obbekTa Ipoxoxze- | M Kr/(c*A” (om, CKaJAp
COINPOTHUBIICHHE HHIO 2JIEKTPHYECKOr0 TOKa Owm)
Maruutapiii I Benuunna, yuuThiBaomas MHTeH- | Kr/(c*A) (Bebep,
IIOTOK CHBHOCTb MATHUTHOTO NTOJIA U 3a- B6)
HUMAEMYI0 UM 00NacThb
YactoTa H Uucito moBTOpeHuil COOBITHA 38 ¢! (repy, ')
e/IMHHILY BPEMEHU
Yron 0 BenuuHHA H3MEHEHUS HANMpaBlIeHud | pagyaH (pan)
VrioBas cko- m CKopocTh U3MEHEHY yIila ¢! (paguaH B ce-
pocTh KYHIY)
YrnoBoe yckope- ¢ BrIcTpOTa H3MEHEHHUS YITIOBOH ¢ ? (paauaH Ha ce-
Hue CKOPOCTH KyH/y B KBagpaTe)
MowmenT HHEp- |1 Mepa uneprHOCTH 00BEKTA IPH Kr*M> TEH30pHAas BEIHUNHA

Jugsiss

| BpalieHIH




I'HO KULLIOKSY OIMHUL BH
MMROL £¥ OJOHHOMIALO ‘BdBLANKIHAI

dorxod PO/ W11 ~dou AHmMIY BH MI'HO oMHITogeHOd]] W MIHO LHOWOA]
BHURUIOG BO
EOBRIIOIEHRdX0D 9/ DI BDI09Q0 KUHOMRdY vdoA 7| ~9UATAH LHOIWON
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ANNEX 5

LIST OF MINERALS, PRECIOUS
AND SEMIPRECIOUS STONES
(Russian, English)

Arar — Agate

Axsamaput — Aquamarine
Anexcanaput — Alexandrite
Anmaz — Diamond
AmeTrct — Amethyst
Bepuin — Beryl

Buproza —- Turquoise
Bopuut — Peacock’s stone
[arar — Jet

Tuanuut — Hyacinth
Tosiur — Howlite

Topaeiit xpycrans — Rock crystal
I'panar — Garnet

XKemuyr — Pearl

Wzympyn ~— Emerald
Kopain -— Coral

Konrauwii riaz — Chrysoberyl
Jlazypur — Lazurite
JIynubiit kamess — Adularia
Manaxur — Malachite
Hedpur— Nephrite

OumiBud — Olivine

Onnxc — Onyx
Orman — Opal
Py6un — Ruby

Candup ~— Sapphire
Capnonuke — Sardonyx
Turpossrii rmaz — Tiger’s eye
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Tomnaz — Topaz

Xanuenon — Chalcedony
Xpuzomutr — Chrysolite
Xpuzomnpas — Chrysoprase
Iupkon — Zircon

IMurpus — Citrine
[unens — Spinel
Suraps — Amber

STuma — Jasper
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