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HPEAUCJIOBHUE

BakHOCTh UCHOJB30BaHHUS B Y4EOHOM TIPOIECCE TEKCTOB MO
HaIPaBJICHUIO CHEIUATBLHOCTH Il OOY4YEHUSI CTYJIEHTOB MHOS3BIYHO-
My OOIIIEHHIO OYEBHJHA: paboTa ¢ MOJOOHBIM MaTepUAIOM JAeT BO3-
MOXHOCTb IPOJIEMOHCTPUPOBATHh OYAYIIUM CIIEIIUATUCTaM OCOOEHHO-
CTU MPO(ECCUOHAIBHOTO PEUYEBOTO MOBEACHUS aHTIIOSA3BIYHOTO MHPA,
YTO TMOJIOKUTEIbHBIM 00pa30M CKa3bIBACTCA Ha H3YUYCHUU S3bIKA.
Kpome Toro, ureHue npodecCuoHaIbHO HAINPaBJICHHBIX TEKCTOB CIIO-
coOCTBYeT NMPUOOPETCHHUIO HOBBIX 3HAHUN MO reorpaduu, pacmumpe-
HUIO KPYro3opa, MOBBIIIEHUI0O MOTUBALIMU K U3YYEHHUIO MpeaMeTa, Co-
BEPIIICHCTBOBAHUIO CTPATEruii MOHUMAaHUSI YUTAEMOIr0 M, TAKUM 00pa-
30M, TPOPECCUOHATTEHOMY U JINHTBUCTUYECKOMY POCTY.

[IpakTrdeckoe MocoOue COCTOUT U3 ACCSATU Pa3NeoB, KaxAbld U3
KOTOPBIX COAEPKUT TEKCT reorpadudeckoro npodusis, npeaHa3HaueH-
HBIN I8 U3Y4YaloIIero 4YTeHus U pedeprupoBaHUs, Psia yNpakKHEHUN
U 3a/laHuii, HaIpaBJICHHBIX HA MPOBEPKY MOHUMAaHUS MPOYUTAHHOTO,
HA Pa3BUTHUE YMEHUU CMBICIOBOM KOMIIPECCUM TEKCTOBOI'O MaTepualia
Y COBEPIIICHCTBOBAHNE HABBIKOB TOBOPEHUSI.

[IpencraBneHHbIN B TOCOOUM MaTepral MOXKET UCTIOIb30BaThCS IS
OpraHM3aluu ayJAUTOPHOU M BHEAYAUTOPHOU YUEeOHOW NESITEIbHOCTH
M0 aHTJIMHUCKOMY SI3bIKY B paMKaX y4€OHOI ImporpamMmbl BBICIIETO 00-
pazoBaHus. M3ydeHne ogAHOro pas3jesna pacCuuTaHO Ha OJHO IMPaKTHUYe-
CKOE 3aHsTHE.

[Tocobue cieayet paccMaTpuBaTh B KaU€CTBE JOMOJHEHUSI K OCHOB-
HBIM y4yeOHHKaM 10 aHTJIMUCKOMY SI3BIKY ISl HES3BIKOBBIX (PaKynbTe-
TOB, U paboOTa MO HEMY JOJKHA MPOBOAUTHCS MapauieIbHO ¢ paboTon
0 3TUM YUEOHUKAM.

Hacrosiimee mocobue aapecoBaHO CTyAEHTaM TIeoyioro-reorpadu-
4eCcKoro (gakysabTeTa, MPOXOasIIuX Kypc 00yUeHHSs MO CIEIUaJIbHOCTH
1-31 02 01 «I'eorpadus (HayuyHO-IeJaroruyeckasi JesITeIbHOCTB)»
Y BIIAJICIOIIMX AHTJTMKACKUM SI3IKOM B 00bEME IIKOJIBHON MPOrpaMMBL.



UNIT 1. PHYSICAL AND HUMAN GEOGRAPHY

Ex. 1. Read these words and try to guess their meaning.

Physical geography, human geography, transportation, economic ac-
tivities, population, religion, migration [mai'grerfn], minerals, atmos-
phere, meteorology, climatology [klaimo'tolodz1], pedology, geomor-
phology, biogeography, hydrology [har drolods1], urban ['3:ban] geog-

raphy, climate ['klarmut].

Ex. 2. Study the following vocabulary.

Behavior [brheivia] — mnose-
JeHHE

fossil fuel — uckomaemoe Tor-
JMBO

human society ['hju:mon
So'saroti] — yemoBeueckoe 0OIIIe-
CTBO

landform — mampmadT, pens-

recreational activities — pe-
KpealmoHHas ACATEIbHOCTh, OT-
JBIX U PA3BJICUCHUE

similar — moxoxwuil, 1mMox00-
HbIN, aHAJIOT MYHBIM

soil — mouBa

strength — cuapHas cTopoHa,
PEUMYIIECTBO

ed, nerzax variety [vo'raroti] — pa3H000-
multidisciplinary approach pasue, MHOKECTBO

[ malti'disoplinori] — wMexmuc- weakness — cimaboe MecTo,

[UIUTHHAPHBIN TTOIX0/T HETOCTATOK.

pedology — nouBoBeeHIE

Ex. 3. Read the text and be ready to check your understanding.

Geography consists of at least two different sub-fields of knowledge
with similar methodology: physical geography and human geography.
Physical geography studies rocks and minerals, landforms, soils, ani-
mals, plants, water, atmosphere, rivers and other water bodies, envi-
ronment, climate and weather, oceans. Human geography is interested
in population, settlements, economic activities, transportation, recrea-
tional activities, religion, political systems, social traditions, human
migration, agricultural systems.

Geography is also a discipline that integrates a wide variety of sub-
ject matter. Physical geography's primary subdisplines study the Earth's
atmosphere (meteorology and climatology), animal and plant life (bio-
geography), physical landscape (geomorphology), soils (pedology),
and waters (hydrology). Some of the dominant areas of study in human
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geography include: human society and culture (social and cultural geogra-
phy), behavior (behavioral geography), economics (economic geography),
politics (political geography), and urban systems (urban geography).

The study of geography can also involve a holistic synthesis. Holistic
synthesis connects knowledge from a variety of academic fields in both
human and physical geography. For example, the study of the en-
hancement of the Earth's greenhouse effect and the resulting global
warming requires a multidisciplinary approach for complete under-
standing. The fields of climatology and meteorology are required to
understand the physical effects of adding greenhouse gases to the at-
mosphere's radiation balance. The field of economic geography pro-
vides information on how various forms of human economic activity
contribute to the emission of greenhouse gases through fossil fuel burn-
ing and land-use change. Combining the knowledge of both of these
academic areas gives us a more comprehensive understanding of why
this serious environmental problem occurs.

The holistic nature of geography is both a strength and a weakness.
Geography's strength comes from its ability to connect functional inter-
relationships that are not normally noticed in narrowly defined fields of
knowledge. The most obvious weakness associated with the geograph-
ical approach is related to the fact that holistic understanding is often
too simple and misses important details of cause and effect.

Ex. 4. Give the English equivalent.

[TouBoBeAeHUE, B3anuMoOeiicTBHE, TaHAIA(T, TeOMOP(OIIOTHs, THI-
pOJIOTHS, COIUAIBHO-IKOHOMUYECKass reorpadusi, MapHUKOBBIE Tas3bl,
npoOJeMbl OKPY’KaloIIel cpenabl, MOBEJAEHUE, reoypOaHUCTUKa (Treo-
rpadusi TOPOJIOB), UCKOIIAEMOE TOTUIUBO.

Ex. 5. Match the synonyms.
A: Pedology, population, holistic, burning, society.
B: Nation, community, wholesome, combustion, pedosphere.

Ex. 6. Match the words with their definitions.

1. The mixture of gases that surrounds a planet.

2. The top layer of the earth in which plants, trees, etc. grow.

3. The remains of an animal or a plant which have become hard and
turned into rock.



4. People in general, living together in communities.

5. To do things in a particular way.

6. The customs, beliefs, art, way of life and social organization of
a particular country or a group.

Atmosphere, society, culture, behavior, fossil, soil.

Ex. 7. Answer the following questions.

1. What are the two main sub-fields of geography?

2. What does Physical Geography study?

3. What is Human Geography interested in?

4. What disciplines make up the sphere of geography?
5. What is the subject matter of climatology?

6. What is the subject matter of pedology?

7. What is hydrology about?

8. What is urban geography involved into?

9. In what way do physical and urban geography interrelate?
10. What are the strong and weak points of geography?

Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. Geomorphology studies animal and plant life.

2. Geography is a multidisciplinary sphere.

3. No weaknesses are typical of the multidisciplinary approach that
Geography uses to understand things.

4. Human geography is made up of such fields of knowledge as ge-
omorphology, pedology, biogeography, meteorology and climatology,
hydrology.

5. Human economic activity can contribute to the emission of green-
house gases.

Ex. 9. Finish the sentences.

1. Geography consists of...

2. Physical geography studies...

3. Human geography is interested in...

4. Physical geography's primary subdisplines study...

5. The study of geography can also involve a holistic synthesis that
connects knowledge from...

6. The fields of climatology and meteorology are required to understand...



7. The field of economic geography provides information on how...
8. The holistic nature of geography is both...

9. Geography's strength comes from its ability...

10. The most obvious weakness associated with the geographical ap-

proach is related to the fact that...

UNIT 2. TIME AND SPACE
IN PHYSICAL GEOGRAPHY

Ex. 1. Read these words and try to guess their meaning.

Phenomena, the spatial patterns, the measurement, absolute, per-
ceive, conceptualize, concrete space, abstract space, to distill, spatial
information, units of measurement, scale, an investigator, a researcher,
soil bacteria, the boreal forest, life span.

Ex. 2. Study the following vocabulary.

Appropriate — HammeKaIIHi,
MMOIX OIS TN

as such — rakum ob6pazom, kax
TaKOBOM

boreal forest — taiira

compare — cpaBHUBATH

concept — noHsTHE

distill — ¢puapTpOBaTH

human created — co3manHbIi
YeJI0OBEKOM

in a relative fashion — otno-
CHTEJIBHO

In terms of — ¢ Touku 3peHus,
B OTHOILIICHUM

life span — Bpemst xu3HU, -
pUO/I CYIIIECTBOBAHUSA

measurement ['mezormoant] —
A3MEpPEHNE

perceive [pa’'si:v] — oco3na-
BaTb, BOCIIPUHHUMATb

represent — npeacraBiaATh

researcher [ri's3:tfa] — uccie-
J0OBAaTCJIb

scale — macrrra0, mkamna

spatial [speifl] — mpocrtpan-
CTBCHHBIU

tract of land — yuactok 3emin.

variable — nepeMeHHBIII.

Ex. 3. Read the text and be ready to check your understanding.

The concepts of time and space are very important for understanding
the function of phenomena in the natural world. Time is important to
Physical Geographers because the spatial patterns they study can often
only be explained in historic terms. The measurement of time is not
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absolute. Time is perceived by humans in a relative fashion by using
human created units of measurement. Examples of human created units
of time are the measurement of seconds, minutes, hours, and days.

Geographers generally conceptualize two types of space. Concrete
space represents the real world or environment. Abstract space models
reality in a way that distills much of the spatial information contained
in the real world. Maps are an excellent example of abstract space. Fi-
nally, like time, space is also perceived by humans in a relative fashion
by using human created units of measurement.

Both time and space are variable in terms of scale. As such, researchers
of natural phenomena must investigate their subjects in the appropriate
temporal and/or spatial scales. For example, an investigator studying a for-
est ecosystem will have to deal with completely different scales of time and
space when compared to a researcher examining soil bacteria. The trees that
make up a forest generally occupy large tracts of land. For example, the bo-
real forest occupies millions of hectares in Northern Canada and Eurasia.
Temporally, these trees have life spans that can be as long as several hun-
dred years. On the other hand, soil bacteria occupy much smaller spatial ar-
eas and have life spans that can be measured in hours and days.

Ex. 4. Give the English equivalent.

SIBnenus, dusnueckas reorpadus, UCCIEI0BaTh, Taira, MpoI0JKUTENb-
HOCTb >KU3HH, TTIOYBEHHBIC OAKTEPUH, UCCIIEIOBATEND, KA, IEPEMEHHBIH,
y4aCTOK 3eMJTH, (PMIIBTPOBATh, IOHSITUE, OTHOCUTEIHHO, BPEMSI KU3HH.

Ex. 5. Match the synonyms.
A: distill, researcher, tract of land, bacterium, concrete.
B: material/physical, germ, investigator, piece of land, filter.

Ex. 6. Match the words with their definitions.

1. An area or a place.

2. A range of levels or numbers used for measuring something.

3. What is measured in minutes, hours, days, etc.

4. A person who carries out an investigation.

5. All the plants and living creatures in a particular area considered
in relation to their physical environment,

6. The simplest and smallest form of life.

7. A large area of land that is thickly covered with trees.
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8. The top layer of the earth in which plants, trees, etc. grow.
Researcher, time, space, forest, ecosystem, bacterium, scale, soil.

Ex. 7. Answer the following questions.

1. Why are the concepts of time and space important?

2. The special patterns the Physical Geographers study can only be
explained in geological terms, can’t they?

3. What are the examples of human created units of time?

4. What type of space Geographers generally conceptualize?

5. What is concrete space?

6. Maps are an excellent example of concrete space, aren’t they?

7. Why is time so important for Physical Geographers?

8. What do researchers of natural phenomena investigate?

9. Where can you find boreal forests?

10. What is a life span of soil bacteria?

Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. Only time is variable in terms of scale.

2. The concepts of time and space are not so important for under-
standing the function of phenomena in the natural world.

3. The measurement of time is not absolute.

4. Maps are an excellent example of concrete space.

5. The boreal forest occupies millions of hectares in Northern Cana-
da and Eurasia.

Ex. 9. Finish the sentences.
. The concepts of time and space are very important for...
. Time is important to Physical Geographers because...
. The measurement of time is not...
. Examples of human created units of time are...
. Concrete space represents...
. Abstract space models...
. Maps are an excellent example of...
. An investigator studying a forest ecosystem will have to deal with. ..
. The boreal forest occupies..
10. Soil bacteria occupy much smaller spatial areas and have life
spans that can be measured...

O© oo ~NO Ol WN B
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UNIT 3. MAPS

Ex. 1. Read these words and try to guess their meaning.

Graphical, thematic [01 metik], topographic, a geographical phe-
nomenon, location, a coordinate system [kou'o:dinit], azimuth
['eezimab], polar axis, the Prime Meridian [mo ridron], compass direc-
tion, instrument, GPS, satellite ['sat(1)lait], a sensor, emission of radia-
tion, a device, an aerial photograph, climate [‘klaimit], GIS, digital
['didsitl], data, database, software, cartography, process ['proeusss],

a spatial perspective, Greenwich Mean Time (GMT) ['grentt].

Ex. 2. Study the following vocabulary.

Accuracy (to an accuracy
0f) — TouHOCTH (C TOYHOCTBIO 10)

reduced scale — ymeHbIneH-
HBIH MacIITao

deployment — BeiBoT Ha OpOUTY

dimension — u3amepenue

Geographical Coordinate Sys-
tem — reorpaduueckas cucrema
KOOpJIMHAT

GPS — rmoGampHas cucrtema
MECTOOMPEIeTICHUS

grid — cmcrema KOOpJIMHAT,
CeTKa KOOPAMHAT

grid system — cucreMa Koop-
JUHAT, CETKa KOOPAUHAT

grid line — auHUSA ceTkM Ko-
OpIuHaT

grid north — ycioBHBIH ceBep,
CEBEP 110 KOOPJIMHATHOM CETKE

latitude — mmpora (reorpadu-
YyecKas)

launch a satellite — 3amyckatp
CITyTHUK

location based information —
uH(pOpMAIHS 0 MECTOHAXOXKICHUN

longitude — monrora (reorpa-
dbudeckasi)

magnetic north — MarHUTHBIH
CeBEp, UCTUHHBIN CEBEP

map projection — mnpoekuus
KapThl, KapTorpaduueckas mpo-
EKIUS

ratio — mpormopius, COOTHO-
IICHHE

reference map -
KapTa

remote Ssensing — aMCTaHIU-
OHHOE 30HAMpPOBaHUE, a’podo-
TOChEMKA

satellite — cryTHEK

scale — macmTabd

store — XxpaHuThb

bearing system — Hecymmas
CUCTEMA, HABUTAllMOHHAs CH-
crema

three-dimensional grid system —
TpEXMEPHasi CUCTEMA KOOPIUHAT

TIROS — cythuk «Tupocy

triangulation — TpuaHrys-
s, TPUTOHOMETPUYECKAS
ChEMKA

OTOpHas
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two-dimensional  grid -
IByXMEpHasi CHCTEMa  KOOp-
IUHAT

Universal Transverse Merca-
tor System — mnpsmMoyrosibHas
CHUCTEMA KOOpPAWHAT, YHUBEP-
CaJIbHas nonepeqHaﬂ HpOGKHI/I}I

Mepxkaropa, YHUBEpCaJlbHas
npoekuus Mepkaropa
wavelength band — nuama3zon
BOJIH
weather forecasting — mpo-
HO3 IIOrOJbl, METEOpPOJIOrrhYe-
CKHUU MPOTHO3.

Ex. 3. Read the text and be ready to check your understanding.

Geographers use maps for a variety of purposes. A map can be de-
fined as a graphical abstraction of the real world. Most maps describe
features of the Earth's surface in two-dimensions. Maps can be of two
general types: reference maps and thematic maps. An example of a ref-
erence map is a topographic map. This type of map focuses on provid-
ing location based information. Thematic maps usually display the spa-
tial distribution of one geographical phenomenon or the geographical
relationship that occur between two or more phenomena.

It is extremely difficult to draw maps true to life. For this reason,
maps are normally drawn at a reduced scale. Map scale can be ex-
pressed as the ratio between map and actual ground distance.

Finding locations on maps is usually done with a coordinate system.
The two most common systems found on maps are Geographical Coordi-
nate System and the Universal Transverse Mercator System. The Geo-
graphic Coordinate System places a three-dimensional grid system over
the Earth's surface and locations are determined relative to two coordi-
nates: latitude and longitude. Measurements of latitude determine location
in a north-south direction relative to a point at the center of the Earth's po-
lar axis. Longitude measures the west-east position of points on the Earth's
surface relative to a circular arc called the Prime Meridian.

The Universal Transverse Mercator System uses a two-dimensional
grid to find location of the Earth's surface. It is also based on the
Transverse Mercator map projection. This system is more complicated
than Geographic Coordinates as location is determined relative to
60 — six degree longitude wide zones that run north-south.

Direction on maps and the real world can be measured relative to
true, grid, or magnetic north. On maps, the easiest way to measure di-
rection is relative to the lines produced by the Universal Transverse
Mercator System. These grid lines are aligned relative to grid north.
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Finally, compass direction can be described either by using the azimuth
or the bearing systems.

One useful field instrument for determining location on the Earth's
surface under field conditions is a GPS (global positioning system).
A GPS uses triangulation and a network of satellites to calculate loca-
tion to an accuracy of less than 30 meters.

Remote sensing is any process that collects data about an object
from a remote location. Geographers use a number of mechanical
devices to achieve this process. These devices contain advanced sen-
sors that can capture information via the reflection or emission of ra-
diation from objects. Devices used for remote sensing are constructed
to sense certain wavelength bands. The objects that are sensed have
particular spectral signatures and one has to match the object to
the sensor. The simplest and most common device employed by Geog-
raphers to carry out remote sensing is aerial photographs.

In the 1960s, the deployment of high altitude satellite caused a revo-
lution in remote sensing. Many orbiting objects were outfitted with
sensors to complete specific remote sensing jobs. Remote sensing of
the Earth's climate for weather forecasting began with the launching of
a number of satellites called TIROS. Over time sensors became more
sophisticated and some of them were used to monitor the Earth's sur-
face for a number of applications outside of weather forecasting
(LANDSAT, SPOT, and RADARSAT).

Geographic Information Systems (GIS) are another important tool
used by Geographers. These systems combine computer cartography
with database management software. GIS is used to: a) measure natural
and human phenomena and processes from a spatial perspective;
b) store these measurements in digital form used a computer database
and digital maps; c) analyze collected measurements to produce new
data or discover relationships; and d) depict the measured or analyzed
data in some type of display.

Ex. 4. Give the English equivalent.

Jlonrora, mupora, cucteMa KOOpPJIAMHAT, UCTUHHBIM CEBEP, YCJIOB-
HEBIN CCBCP, OIIOpHAasd KapTa, AMCTAHIHHOHHOC 30HAHWPOBAHUC, IIPOTHO3
MOTOJIbl, Teorpaduueckas CHCTEMa KOOPJAUHAT, MPSMOYTOJIbHAs
CHUCTeMa KOOpJMHAT, MacuiTad, MoJisipHas OCh, HYJIEBOW MEpHUJIMAH,
cpenHee BpeMms 1o | puHBU4y, AUara3oH BOJH.
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Ex. 5. Insert the necessary word.

1. If the map has a... larger than 1:125,000 these distortions are in-
significant. 2. Can you find Black Hill on the...? 3. She hits the ball
with great... 4. The... of a circle is its diameter. 5. They wanted
to move to a warmer...

Axis, climate, map, scale, accuracy.

Ex. 6. Match the words with their definitions.

1. The relation between the actual size of something and its size on a map.

2. An electronic device that is sent into space and moves around the
earth or another planet. It is used for communicating by radio, televi-
sion, etc. and for providing information.

3. A line around the world dividing north and south.

4. The distance of a place east or west the Greenwich Meridian.

5. A measurement in space, for example the height, width or length
of something.

6. A description, for example on the radio or TV, of what the weath-
er will be like tomorrow or for the next few days.

Weather forecasting, longitude, latitude, satellite, scale, dimension.

Ex. 7. Match the synonyms.

A: aerial photography, grid, location, the Prime Meridian, instru-
ment, remote, tool.

B: device, distant, remote sensing, tool, coordinate system, place, the
Greenwich Meridian.

Ex. 8. Match the opposites.

A: longitude, grid north, Geographical coordinate system, reference
map, high, wide.

B: thematic map, latitude, hardware, low, the Universal Transverse
System, narrow.

Ex. 9. Answer the following questions.

1. What is a map?

2. What is a reference map?

3. What is a thematic map?

4. What are the two most common coordinate systems?

5. What is special about the Geographic coordinate system?
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6. What is GPS?
7. What is the most common device for carrying out remote sensing?
8. What for is GIS used?

Ex. 10. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. Thematic maps display the spatial distribution of one geograph-
ical phenomenon or the geographical relationship that occur between
two or more phenomena.

2. The Universal Transverse Mercator System uses three-
dimensional grid to find location.

3. The abbreviation “GPS” stands for geographic information system.

4. Remote sensing is any process that collects data about an object
from a remote location.

5. A revolution in remote sensing took place in 1900s.

6. The abbreviation “GIS” stands for global positioning system.

Ex. 11. Finish the sentences.

1. Maps can be of two general types:...

2. Map scale can be expressed as the ratio between...

3. The two most common coordinate systems found on maps are....

4. In the Geographic coordinate system, locations are determined
relative to 2 coordinates:....

5. A GPS uses triangulation and a network of satellites to calculate
location to an accuracy of...

6. Remote sensing is any process that collects data about an
object from...

7. Devises used for remote sensing are constructed to sense...

8. Remote sensing of the Earth’s climate for weather forecasting be-
gan with launching of...

UNIT 4. EVOLUTION OF THE UNIVERSE

Ex. 1. Read these words and try to guess their meaning.
To expand, atom ['ztom], the Big Bang, observation, galaxy,
afterglow, cosmic background radiation, explosion, a blackbody,
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homogeneously

[ha'modsiniasli],  indicate

['indikert], cosmologist [koz'molad3ist], postulate ['postjulert], collapse

high-density — BeICOKOTTOTHBIH
homogeneous [homo(v) d3i:nies] —

helium  ['hi:liam],

[ka'laeps].

Ex. 2. Study the following vocabulary.
Acceptance — oao0peHue,
IMIPU3HAHUC, IMOJOXKHUTCIIBHOC
OTHOIIICHUC

accurate — TouHbIA

background radiation — pamuo-
aKTUBHBIA (DOH, PoHOBasI paaua-
1Us1, OCTATOYHOE U3 TyYCHUE

Big Crunch — Bosbimoe cxa-
tue, bonbiionl Xiaomok, boib-
II10€ CXJIOTIbIBAHUE

blackbody curve — xapakrepu-
CTHKA U3JTy4YEHUS YEPHOT'O TENA

coalesce [ kouva'les] — 00s-
€JIMHUTBCS

community — coo0IIecTBO

ending — KOHIIOBKa

error — ommnoka

expand — pacuupsTh(-cs)

explosion — B3pkIB

finite ['famnart] — koneunsri,
OTPaHUYCHHBIN

give birth — mopoxnarts

OJTHOPOJHBIN

incredible — HeBeposATHBII

infinite — GeckoHeYHBIH

initial — mepBoHaYaNBHEIH

insignificant [insig nifik(o)nt] —
HE3HAYUTEIIbHBIN

matter — BemecTBo, MaTepus

OCCUr — CITy4aThCs, IPOUCXOANUTh

oscillating ['asilertin] — xoua-
FOIIAMCS, TEHECPUPYIOLIUNA, KO-
Jeonronuncs

postulate ['postfaleit] — Teo-
PETUYECKU JOITYCKATh

prediction — mnpenckazanue,
MPOTHO3

predictions — npeacka3anus

satellite — cmyTHIK

state — cocrosiHue

suggest — mpexnmnararh, Ipen-
10J1arath.

Ex. 3. Read the text and be ready to check your understanding.

About 11 to 15 billion years ago all of the matter and energy in the
Universe was concentrated into an area the size of an atom. At this
moment, matter, energy, space and time did not exist. Then suddenly,
the Universe began to expand at an incredible rate and matter, energy,
space and time came into being (the Big Bang). As the Universe ex-
panded, matter began to coalesce into gas clouds, and then stars and
planets. Our solar system formed about 5 billion years ago when the
Universe was about 65 % of its present size. Today, the Universe con-
tinues to expand.
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Why do Most Scientists Accept the Big Bang Theory?

The acceptance of this theory by the scientific community is based
on a number of observations. These observations confirm specific pre-
dictions of the Big Bang theory. Predictions associated with the Big
Bang theory are as follows.

1. If the Big Bang did occur, all of the objects within the Universe
should be moving away from each other. In 1929, Edwin Hubble doc-
umented that the galaxies in our Universe are indeed moving away
from each other.

2. The Big Bang should have left an "afterglow' from the explo-
sion. In the 1960s, scientists discovered the existence of cosmic back-
ground radiation, the so-called "afterglow" after the Big Bang explo-
sion. Our most accurate measurements of this cosmic radiation came in
November 1989, by the Cosmic Background Explorer (COBE) satel-
lite. The measurements from this satellite tested an important predic-
tion of the Big Bang theory. This prediction suggests that the initial
explosion that gave birth to the Universe should have created radiation
with a spectrum that follows a blackbody curve. The COBE measure-
ments indicated that the spectrum of the cosmic radiation varied from
a blackbody curve by only 1 %. This level of error is considered insig-
nificant.

3. If the Universe began with a Big Bang, extreme temperatures
should have caused 25 percent of the mass of the Universe to become
helium. This is exactly what is observed.

4. Matter in the Universe should be distributed homogeneously.
Astronomical observations from the Hubble Space Telescope do
indicate that matter in the Universe generally has a homogeneous
distribution.

How will the Universe End?

Cosmologists have postulated two endings to the Universe. If the
Universe is infinite or has no edge, it should continue to expand forev-
er. A Universe that is finite or closed is theorized to collapse when ex-
pansion stops because of gravity. The collapse of the Universe ends
when all matter and energy is compressed into the high energy, high-
density state from which it began. This scenario is of course called
the Big Crunch. Some theorists have suggested that the Big Crunch
should produce a new Big Bang and the process of an expanding Uni-
verse will begin again. This idea is called the oscillating Universe theory.
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Ex. 4. Give the English equivalent.

BGHIGCTBO, HGBHaIIHTeJIBHBII;'I, pacinupsAaThCA, FGJ’IPIﬁ, KOCMOIJIOT,
pacnpoCTpaHsTh, OCCKOHEYHBIN, TEOPETUYECKU JOMYCKaTh, UYEPHOE
TECJI0.

Ex. 5. Match the opposites.
A: Big Crunch, accurate, initial, ending, infinite.
B: finite, inaccurate, final, Big Bang, beginning.

Ex. 6. Answer the following questions.

1. What theories of ending to the Universe Cosmologists have postulated?

2. What is the Big Bang Theory?

3. Why do Most Scientists Accept the Big Bang Theory?

4. What is an "afterglow"?

5. When did our solar system form?

6. Is matter in the Universe distributed homogeneously?

7. What is the oscillating Universe theory?

8. Does the collapse of the Universe end when all matter and energy
Is compressed into the high energy?

9. What does the COBE satellite prediction?

10. Who documented that the galaxies in our Universe are indeed
moving away from each other?

Ex. 7. Match the words with their definitions.

1. An electronic device that is sent into space and moves around the
earth or another planet. It is used for communicating by radio, televi-
sion, etc. and for providing information.

2. A source of power, such as fuel, used for driving machines,
providing heat, etc.

3. Watching something/somebody carefully

4. A group of people who share the same job, interests, etc.

5. The sudden and violent bursting.

6. Physical substance in general that everything in the world consists of.

7. A large round object in space that moves around a star.

8. Powerful and very dangerous rays that are sent out from radioac-
tive substances.

Matter, energy, planets, system, observation, community, explosion,
radiation, satellite.
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Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. About 11 to 15 billion years ago matter, energy, space and time
did not exist.

2. The Universe stopped expanding.

3. Our solar system formed about 5 million years ago.

4. If the Universe began with a Big Bang, extreme temperatures
couldn’t have caused 25 percent of the mass of the Universe to become
helium.

5. If the Universe is infinite or has no edge, it should stop expanding.

Ex. 9. Finish the sentences.

1. About 11 to 15 billion years ago all of the matter and energy
in the Universe was concentrated into an area...

2. The Universe began to expand at an incredible...

3. As the Universe expanded, matter began to coalesce into...

4. Our solar system formed about. ..

5. If the Big Bang did occur, all of the objects within the Universe
should be...

6. The initial explosion that gave birth to the Universe should have
created radiation with a spectrum. ..

7. If the Universe is infinite or has no edge, it should...

8. A Universe that is finite or closed is theorized to collapse
when...

9. The collapse of the Universe ends when all matter and energy is...

UNIIT 5. EARLY HISTORY OF THE EARTH

Ex. 1. Read these words and try to guess their meaning.

Cosmic ['kozmik], lithosphere ['li0susfra, carbon dioxide ['ka:ban
dar'oksard], nitrogen ['nartrodzon], ammonia (NH3) [o'mounia], me-
thane (CH4) ['mi:0ein], sulfur ['salfa], iodine ['aradi:n], bromine
[broomi:n], chlorine [klo:ri:n], argon ['a:gon], accumulate
[o'kju:mjulert], photo-dissociation, photosynthesis ['foutou'sm6isis],
ultraviolet radiation ['altro'varalit], reptile ['reptaul].
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Ex. 2. Study the following vocabulary.

Algae — Bogopociu

ammonia [o'mounio] — ammuax

build up - wnapammBaHue,
YBCJIMUCHHUE

chemosynthetic — xemocuHTe-
TUYECKUM

common — mpeACTaBICHHBIM,
PACIIPOCTPAHECHHBIN

constituent — KOMITIOHEHT, CO-
CTaBHOU 3JIEMEHT

cool — oxmaxkaaTh(cs)

creation — co3ganue

duration — mHPOIOIKHUTEIB-
HOCTh

dust — meLIB

early atmosphere — paHHssS
aTMocdepa

emergence — ImosBJICHUE, BO3-
HUKHOBCHHE

escape — wmcuesarb, YXOIUTh,
MIOKH/IATh

exist — cymiecTBoBaTh

expansion — pacmMpeHue,
pacrpocTpaHeHUe

flowering plant — mnBeTkoBOE
pacteHue

hold — mepxxatb, yaepxuBath,
IIPOBOJINUTH

helium ["hi:ltam] — remmii
hydrogen — Bogopon

invertebrate [in'vs:rtibrat] —
0ECII03BOHOYHBIN

land plants — Hazemuble pac-
TEHHUsI, SMOPUOPUTHI

level off — cpoBHsTH, BBIpaB-
HUBaTh

living atmosphere — armocde-
pa, IpUTOoaHAS TS YKU3HH

lump together — cmemmu-
BaTh(Cs)

mammal — MaekonuTaromee

marine invertebrates — mop-
CKHE OECITI03BOHOYHbBIC

modify — uaMeHsAThH

particle — vactuna

precipitation — ocagxu (aT™Mo-
cdepHbIe)

quantity — komuecTBO

release — myck, ocBoOOXe-
HHE, BBICBOOOXKICHUE

secondary — BTOpUYHBIH

solidification [so lidifr kerfan] —
OTBEPJICBAaHUE, 3aCThIBAHUC

stage — sramn, cragus

sulfur ['salfar] — cepa

terrestrial — 3eMHOl, Ha3eMHBII

terrestrial life [to'restriol] — reo-
0103, )KUBOE HACEJICHUE ITOUBEI

water vapor — BOJIsIHOM T1ap

Ex. 3. Read the text and be ready to check your understanding.

Scientists believe the Earth began its life about 4.6 billion years ago.
The Earth formed as cosmic dust lumped together to form larger and
larger particles until 150 million years had passed. At about 4.4 billion
years, the young Earth had a mass similar to the mass it has today.
The continents probably began forming about 4.2 billion years ago as
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the Earth continued to cool. The cooling also resulted in the release of
gases from the lithosphere, much of which formed the Earth's early at-
mosphere. Most of the Earth's early atmosphere was created in the first
one million years after solidification (4.4 billion years ago). Carbon
dioxide, nitrogen, and water vapor dominated this early atmosphere.
Below you can see the three major stages of development of the at-

mosphere (Table 1).

Table 1
Duration
Name of Stage Main Constituents Dominant Processes
of Stage (Billions of of the Atmosphere and Features
Years Ago)
Early at-| 4.4t04.0 H20, HCN, ammonia | Lighter gases like hydrogen
mosphere (NH3), methane | and helium escaped to space.
(CH4), sulfur, iodine, | All water was held in the at-
bromine, chlorine, | mosphere as vapor because of
argon high temperatures.
Secondary 4.0t03.3 First, H20, CO2, and | Continued release of gases
atmosphere nitrogen (N) are dom- | from the lithosphere.
inant. Cooling of the | Water vapor clouds common
atmosphere  causes | in the lower atmosphere.
precipitation and the | Chemosynthetic bacteria ap-
development of the | pear on the Earth some time
oceans. between 3.9 and 3.5 billion
By 3.0 billion CO2, | years ago. Life begins to mod-
H20, N2 are domi- | ify the atmosphere.
nant. O2 begins to ac-
cumulate.
Living at-| 3.3toPresent | N2 — 78 %, O2 - | Development, evolution and
mosphere 21 %, Argon — 0.9 %, | growth of life increases the
C0O2-0.036 % quantity of oxygen in the at-
mosphere from <1 % to 21 %.
500 million years ago concen-
tration of atmospheric oxygen
levels off.
Humans begin modifying the
concentrations of some gases
in the atmosphere beginning
around the year 1700.

As the Earth continued to cool, the water vapor found in the atmos-
phere condensed to form the oceans and other fresh water bodies on the
continents. Oxygen began accumulating in the atmosphere through
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photo-dissociation of O2 from water, and by way of photosynthesis
(life). The emergence of living organisms was extremely important
in the creation of atmospheric oxygen and ozone. Without ozone, life
could not exist on land because of harmful ultraviolet radiation.

Most of the build up of oxygen in the atmosphere occurred between
2.1 and 1.5 billion years ago as a direct result of photosynthesis from
ocean based plants like algae. At about 450 million years ago, there
was enough oxygen in the atmosphere to allow for the development of
a stratospheric ozone layer that was thick enough to keep terrestrial life
protected from ultraviolet radiation. As a result, terrestrial life began its
development and expansion at this time. Below, you can see the timing
of the evolutionary development of some of the Earth's dominant forms
of life before and after 450 million years before present (BP):

- Marine Invertebrates 570 Million Years Ago;

- Fish 505 Million Years Ago;

- Land Plants 438 Million Years Ago;

- Amphibians 408 Million Years Ago;

- Reptiles 320 Million Years Ago;

- Mammals 240 Million Years Ago;

- Flowering Plants 140 Million Years Ago.

Ex. 4. Give the English equivalent,

3aCTHIBIINM, PACIIUPATHCS, O€CKOHEYHBIN, He3HAUYNTEIbHBIN, TEOpe-
TUYECKHU JOMYCKaTh, YEPHOE TEJIO, PACIPOCTPAHATH, OCCITIO3BOHOYHBIM,
MJleKkonuTarmnme, (oroauccounanys, HBETKOBOE pacTEHUE, TeIuM,
BOJIOPOJ, KOJIMYECTBO, BTOPUYHBIN, 3aTBEPJICBAHUE, CEPA, 3EMHOM.

Ex. 5. Match the opposites.
A: terrestrial, solidification, living, common, invertebrate.
B: vertebrate, aquatic, non-living, melt, rare.

Ex. 6. Match the words and their definitions.

1. Very simple plants that grow in or near water.

2. One of the large land masses of the earth such as Europe, Asia and
Africa.

3. The gradual growth of something so that it becomes more ad-
vanced, stronger.

4. Causing damage or injury to something or somebody.
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5. The layer of rock that forms the outer part of the earth.

6. A gas that is present in air and water and is necessary for people,
animals and plants to live.

7. A very small piece of matter.

Continent, lithosphere, particle, development, oxygen, harmful, algae.

Ex. 7. Answer the following questions.

1. When did the continents probably begin forming?

2. What did the cooling of the Earth result in?

3. What dominated early atmosphere?

4. What are the three major stages of development of the atmosphere?

5. How did the oxygen begin accumulating in the atmosphere?

6. Why life could not exist on land without ozone?

7. What was extremely important in the creation of atmospheric oxy-
gen and ozone?

8. When did the most of the buildup of oxygen in the atmosphere occur?

9. What kept terrestrial life protected from ultraviolet radiation?

10. Why was all water held in the atmosphere as vapor?

Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. Scientists believe the Earth began its life about 4.6 billion years ago.

2. At about 4.4 billion years, the young Earth had a mass similar to
the mass it was two years ago.

3. Most of the build up of oxygen in the atmosphere occurred be-
tween 2.1 and 1.5 million years ago.

4. Humans began modifying the concentrations of some gases in
the atmaosphere beginning around the year 1700.

5. Terrestrial life began its development and expansion 700 million
years ago.

Ex. 9. Finish the sentences.

1. Scientists believe the Earth began its life about. ..

2. At about 4.4 billion years, the young Earth had a mass...

3. The continents probably began forming...

4. Most of the Earth's early atmosphere was created in...

5. As the Earth continued to cool, the water vapor found in the at-
mosphere condensed...

23



6. Oxygen began accumulating in the atmosphere through...
7. Most of the build up of oxygen in the atmosphere occurred be-

tween...

8. At about 450 million years ago, there was enough oxygen in the

atmosphere to allow. ..

9. Marine invertebrates appeared...

10. Mammals appeared...

UNIT 6. THE GAIA HYPOTHESIS

Ex. 1. Read these words and try to guess their meaning.

Hypothesis [har'poOisis], extraterrestrial, regulate [‘regjulert], me-
thane ['mi:0ein], average global temperature ['av(s)ridz], greenhouse
effect, mechanism ['mekaniz(a)m], important.

Ex. 2. Study the following vocabulary.

Abiotic environment — nexu-
Bas cpeja

abundant — oOunbHBIN, Oora-
ThI, N300MITYIOIIHI

alter — weHITB(CH),
HATH(CS)

breaking point — mepe1oMHBIH
MOMEHT

carbon dioxide (C02) — yre-
KHCJIBIN Ta3

cause — BBI3BIBAThH, CIOCOO-
CTBOBaTh

composition — coctas

continually — mocrostHHO

CONVErsion — npespaiieHmue

currently — ma Texymmii Mo-
MEHT

disturbance — GecnokoiicTBO,
HapyllIeHNEe, BOJIHEHUE, TPEBOTa

energy output — BbeIXOAHAA
SHEPrus, OTJa4a MOIUTHOCTU

HN3ME-

extraterrestrial  —
HOHM, KOCMHYECCKHHU,
chepHbIit

fluctuate — xoebaTbes

greenhouse effect — mapuuko-
BbIY A PekT

hydrogen ['haidradzon] — Bo-
0pOx

intentional — HamepeHHBIH

limestone — u3BecTHsIK

lock up — GmoxmupoBath, 3a-
IUpaTh

methane ['mi:0ein] — Mmetan

modify — MeHATh, H3MECHSTH

oxidation — okuciieHuEe, OKCH-
aarus

peat — Topd

remove — yaausTh

respond — pearupoBaTh

state — yrBepxKaaTh, 3aBIISATh.

BHE3CM-
BHCATMO-
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Ex. 3. Read the text and be ready to check your understanding.

In 1965, J. E. Lovelock published the first scientific paper suggest-
ing the Gaia hypothesis. The Gaia hypothesis states that the tempera-
ture and composition of the Earth's surface are actively controlled by
life on the planet. It suggests that if changes in the gas composition,
temperature or oxidation state of the Earth are caused by extraterrestri-
al, biological, geological, or other disturbances, life responds to these
changes by modifying the abiotic environment through growth and me-
tabolism. In simplier terms, biological responses tend to regulate the
state of the Earth's environment in their favor.

The evidence for Gaia is as follows.

1. If not continually replaced by biotic activities gases like
methane and hydrogen would become non-existant in the atmosphere
in a few decades.

2. Carbon dioxide (C02) in the Earth's atmosphere is far less abun-
dant than chemistry alone would allow. If life was deleted carbon diox-
ide would become 30 times more abundant. Large quantities of carbon
dioxide are currently locked up by living organisms.

3. The Sun's energy output has increased by 30 % in the past 3.5 billion
years. Yet, historical climate data indicates that the temperature of the
Earth has only fluctuated by about 5° Celsius from the current average
global temperature of 15° Celsius. Computer climate models suggest that
a 30 % reduction in solar radiation would create a global average tempera-
ture of between —10 and —52° Celsius all things being equal. These results
indicate that levels of atmospheric carbon dioxide must have been much
higher in the past when the Sun was less powerful. Extra atmospheric
carbon dioxide would have created a greater greenhouse effect and warm-
er temperatures. These results also indicate that some mechanism must
have removed carbon dioxide from the atmosphere as the Sun's output of
radiation increased over the Earth's geologic history. This mechanism is
the conversion of atmospheric carbon dioxide into fossilized organic
matter (natural gas, oil, coal, limestone, and peat). In other words, Gaia!

This theory is important to Physical Geography and other Earth Sci-
ences for the following reasons:

- the Gaia theory suggests that the abiotic and biotic environment
Is made up of many complex interrelationships;

- many of these complex interrelationships are quite delicate and
may be altered by human activity to a breaking point;
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- the theory suggests that humans must learn to respect Gaia by re-
ducing their intentional modification of the Earth's abiotic and biotic
components.

Ex. 4. Give the English equivalent.
HexuBas cpena, MeTaH, BOJOPOJI, YIJICKUCIbIA Ia3, NAPHUKOBBIU
3 PeKT, N3BECTHSIK, TUITOTE3A.

Ex. 5. Match the opposites.
A: abiotic, abundant, extraterrestrial, intentional, reason.
B: cause, terrestrial, occasional, scarce, biotic.

Ex. 6. Answer the following questions.

1. What did J. E. Lovelock publish in 1965?

2. What does the Gaia hypothesis state?

3.The Sun's energy output has increased, hasn’t it?

4. Would carbon dioxide become more abundant if life was deleted?

5. What do computer climate models suggest?

6. What would have created a greater greenhouse effect and warmer
temperatures?

7. What is the evidence for Gaia?

8. Did the Sun's output of radiation increase or decrease over
the Earth's geologic history?

9. Why is Gaia theory so important to Physical Geography?

10. According to the theory how can humans learn to respect Gaia?

Ex. 7. Match the words and their definitions.

1. Not involving biology or living things.

2. A period of ten years.

3. To make something greater in amount, number, value, etc.

4. The way in which two or more things or people are connected and
affect each other.

5. Petroleum.

6. A soft black or brown substance formed from decaying plants just
under the surface of the ground, especially in cool wet areas. It is
burned as a fuel or used to improve garden soil.

7. Making something less or smaller.

Decade, abiotic, reduction, peat, oil, interrelationship, increase.
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Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. The Gaia hypothesis states that the temperature and com-
position of the Earth's surface are actively controlled by life on the
planet.

2. Biological responses don’t tend to regulate the state of the Earth's
environment in their favor.

3. Large quantities of carbon dioxide are currently locked up by liv-
ing organisms.

4. Levels of atmospheric carbon dioxide must have been much high-
er in the past when the Sun was less powerful.

5. The Gaia hypothesis states that life on the planet is actively
controlled by the temperature and composition of the Earth's
surface.

Ex. 9. Finish the sentences.

1. The Gaia hypothesis states...

2. If changes in the gas composition, temperature or oxidation
state of the Earth are caused by extraterrestrial, biological, geological,
or other disturbances...

3. If not continually replaced by biotic activities gases like methane
and hydrogen would...

4. If life was deleted CO2 would become 30 times more abundant...

5. Computer climate models suggest that a 30 % reduction in solar
radiation would create...

6. The theory suggests that humans must respect Gaia by...

UNIT 7. THE OZONE LAYER

Ex. 1. Read these words and try to guess their meaning.

Stratosphere ['streto sfio], approximately [o'proksimitli], thinning,
the ozone hole, DNA, cataract, suppression [so'pref(a)n] of immune
system, absorption [ob'zo:pf(a)n], collision [ka'li3(a)n], chlorofluoro-
carbons (CFCs) [ kloraflo:raka:banz].
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Ex. 2. Study the following vocabulary.

Adverse — HeOIaronpuUsTHHIH,
HETaTUBHBIN

altitude — BeIcOTa

approximately [o'proksimatli] —
MPUOIU3UTEIBLHO

chlorofluorocarbons (CFCs) —
XJ10p(TOPYTACBOIOPOIbI

cleaner — ounucTuTenb

collision — cTonkHOBeHUE

cooling — oxnaxkaeHue

Coverage — OKpbITHE, OXBAT, 30Ha

DNA — JIHK

harmful — BpeaubIit

human-made — aHTpororeHHbIHI

Impact — BiusiHIE, BO3ICHCTBHC

Increase — yBeaIu4MBaTh

level off — BeIpoBHSATECS

loss — moteps1, yrpara

OCCUF — CITy9aThCs, MPOUCXOIUTH

prior to — go

propellant [pra'pelont] — Tomn-
JINBO, 3apsi]
recent — HegaBHUH

reduction —  cokparicHue,
YMEHBIIICHUE

refrigerant [rr'fridg(o)ront] —
OXJIaUTEIb, OXJIaXKTArOIIUI
arcHT

shield — wwuT, 3acIOHATH

skin — xoxa

spray can — a3pO30JbHBIU
OaTIOHINK

stable — ycToWuuBEIi, cTa-
OUIIBHBIN

sterilant — crepunusyiomce
CPEJICTBO

styrofoam — nenommact, Iie-
HOTIOJIUCTHPOI

suppression — rmoAaBICHUE

Ex. 3. Read the text and be ready to check your understanding.

The ozone layer is a region of concentration of the ozone molecule
(O3) in the Earth's atmosphere. The layer sits at an altitude of about
10-50 kilometers, with a maximum concentration in the stratosphere
at an altitude of approximately 25 kilometers. In recent years, scientists
have measured a seasonal thinning of the ozone layer primarily at the
South Pole. This phenomenon is being called the ozone hole.

The ozone layer naturally shields Earth's life from the harmful ef-
fects of the Sun's ultraviolet (UV) radiation. A severe decrease in the
concentration of ozone in the ozone layer could lead to the following

harmful effects:

- an increase in the incidence of skin cancer (ultraviolet radiation

can destroy acids in DNA);

- a large increase in cataracts and Sun burning;
- suppression of immune systems in organisms;
- adverse impact on crops and animals;
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- reduction in the growth of phytoplankton found in the Earth's
oceans;

- cooling of the Earth's stratosphere and possibly some surface cli-
matic effect.

Ozone is created naturally in the stratosphere by the combining of
atomic oxygen (O) with molecular oxygen (O2). This process is acti-
vated by sunlight. Ozone is destroyed naturally by the absorption of ul-
traviolet radiation, and by the collision of ozone with other atmospheric
atoms and molecules.

Since the late 1970s, scientists have discovered that stratospheric
0zone amounts over Antarctica in springtime (September — November)
have decreased by as much as 60 %. Satellite measurements have indi-
cated a 2 % decrease in ozone between 65 degrees North — 65 degrees
South per decade since 1978. A reduction of about 3 % per year has
been measured at Antarctica where most of the ozone loss is occurring
globally. During the late 1990s, large losses of ozone were recorded
above Antarctica year after year in the months of September and Au-
gust. In some years, spring levels of stratospheric ozone were more
than 60 % lower than the levels recorded months prior to the seasonal
development of the hole.

It appears that human activities are altering the amount of strato-
spheric O3. The main agent responsible for this destruction was hu-
man-made chlorofluorocarbons or CFCs. First produced by General
Motors Corporation in 1928, CFCs were created as a replacement to
the toxic refrigerant ammonia.

CFCs have also been used as a propellant in spray cans, cleaner for
electronics, sterilant for hospital equipment, and to produce the bubbles
in styrofoam. CFCs are cheap to produce and are very stable com-
pounds, lasting up to 200 years in the atmosphere. By 1988, some
320,000 metric tons of CFCs were used worldwide.

In 1987, a number of nations around the world met to begin formu-
lating a global plan, known as the Montreal Protocol, to reduce and
eliminate the use of CFCs.

NASA's Earth Probe —Total Ozone Mapping Spectrometer home
page has the latest images describing the current status of global strato-
sphere ozone levels in the atmosphere.

The average areal coverage of the Antarctic ozone hole has now lev-
eled off at about 24 million square kilometers. Scientists believe that
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the ozone hole over Antarctica will maintain this size for some time. In
the nearest future, the ozone hole should begin to recover and be com-
pletely gone by about 2070.

Ex. 4. Give the English equivalent.

JTHK, ctparocdepa, BricoTa, pak, MOTJIOLICHUE, 3aIluTa, XJI0p(TO-
pPYTIE€BOIOPOABI, O30HOBAS JbIpa, MOJEKYIAPHBIA KUCIOPOH, BPEIHOE
BO3JICHCTBHUE, UCTOIICHNE O30HOBOI'O CJIOS, a’PO30JIbHBIN OAJJIOHYUK,
YCTONYUBBIEC (XUMUYECKUE) COCAMHEHHUS, CTOJIKHOBEHUE, YPOBEHb.

Ex. 5. Match the opposites.
A: increase, human-made, harmful, cooling, loss.
B: acquisition, natural, decrease, harmless, warming.

Ex. 6. Answer the following questions.

1. What is the definition of the ozone layer?

2. What is the ozone hole?

3. What is the altitude of the ozone layer?

4. Where and when have scientists discovered that stratospheric
0zone amounts have decreased?

5. Who is responsible for altering the amount of stratospheric O3?

6. What was the Montreal Protocol created for?

7. What are the advantages and disadvantages of CFCs?

8. Why did General Motors Corporation start using CFCs?

9. What could severe decrease in the concentration of ozone in the
ozone layer lead to?

10. What contains CFCs?

Ex. 7. Match the words with their definitions.

1. The height above sea level.

2. A substance formed by a chemical reaction of two or more elements.

3. An opening, a hollow space in something.

4. The powerful effect that something or somebody has on some-
body or something.

5. A layer or part of a system. Thinness of something.

6. No longer having something.

7. To change something.

Hole, layer, altitude, impact, loss, compounds, alter.
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Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. Ozone is created naturally in the stratosphere by the combining of
atomic oxygen (O) with molecular oxygen (02).

2. By 1990, some 320,000 metric tons of CFCs were used worldwide.

3. During the late 1990s, large losses of ozone were recorded
above Antarctica year after year in the months of September and
August.

4. Since the late 1970s, scientists have discovered that stratospheric
ozone amounts over Antarctica in winter have decreased by as much
as 60 %.

5. Scientists believe that in the nearest future, the ozone hole should
begin to recover and be completely gone by about 2070.

Ex. 9. Finish the sentences.

1. The ozone layer sits at an altitude of...

2. In recent years, scientists have measured a seasonal thinning of
the ozone layer primarily at...

3. Ozone is created naturally in the stratosphere by the combining...

4. Ozone is destroyed naturally by the absorption of...

5. The main agent responsible for the destruction of ozone
was...

6. The average areal coverage of the Antarctic ozone hole has now
leveled off at about...

7. Scientists believe that the ozone hole over Antarctica will
maintain. ..

8. The ozone hole should be completely gone by...

UNIT 8. THE GREENHOUSE EFFECT

Ex. 1. Read these words and try to guess their meaning.

Process ['prousas], carbon dioxide ['ka:ban darpksard], water
vapor, methane ['mi:Bein], longwave radiation, ozone, energy,
photosynthesis [foutou'sm6isis], greenhouse gas, the Industrial
Revolution, portion [po:fn], absorption [ab'zo:pfn], concentration,
computer modeling, negative.
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Ex. 2. Study the following vocabulary.

Aid — nmomorars longwave — qIMHHOBOJIHOBOM

cloud cover — cnoii 00makoB, on average — B cpeiHEM
00JIaYHBIN MOKPOB outgoing — n3mydaeMslit

emit — ucryckaTh, U31y4aTh particle — qactuma

equation [1'kwers(o)n — ypaBHeHHE reach — mocTuraTh, JOOMpaTHCS

evaporation — ncrapeHue reduce — cokpararh, yMECHBIIATH

heat — narpeBath reflect — orpaxkars.

infrared radiation [ infra'red] —
uH(]ppakpacHOE U3TyUYCHHE

Ex. 3. Read the text and be ready to check your understanding.

The greenhouse effect is a naturally occurring process that aids in
heating the Earth's surface and atmosphere. It results from the fact that
certain atmospheric gases, such as carbon dioxide, water vapor, and
methane, are able to change the energy balance of the planet by ab-
sorbing longwave radiation emitted from the Earth's surface. Without
the greenhouse effect life on this planet would probably not exist as the
average temperature of the Earth would be a chilly —18° Celsius, rather
than the present 15° Celsius.

As energy from the Sun passes through the atmosphere a number of
things take place. A portion of the energy (26 % globally) is reflected
or scattered back to space by clouds and other atmospheric particles.
About 19 % of the energy available is absorbed by clouds, gases (like
ozone), and particles in the atmosphere. Of the remaining 55 % of the
solar energy passing through the Earth's atmosphere, 4 % is reflected
from the surface back to space. On average, about 51 % of the Sun's
radiation reaches the surface. This energy is then used in a number of
processes, including the heating of the ground surface; the melting of
ice and snow and the evaporation of water; and plant photosynthesis.

The heating of the ground by sunlight causes the Earth's surface to
become a radiator of energy in the longwave band (sometimes called
infrared radiation). This emission of energy is generally directed
to space. However, only a small portion of this energy actually makes
it back to space. The majority of the outgoing infrared radiation is ab-
sorbed by the greenhouse gases.

Absorption of longwave radiation by the atmosphere causes addi-
tional heat energy to be added to the Earth's atmospheric system.

32



The now warmer atmospheric greenhouse gas molecules begin radiat-
ing longwave energy in all directions. Over 90 % of this emission of
longwave energy is directed back to the Earth's surface where it once
again is absorbed by the surface. The heating of the ground by the
longwave radiation causes the ground surface to once again radiate, re-
peating the cycle described above, again and again, until no more
longwave is available for absorption.

The amount of heat energy added to the atmosphere by the greenhouse
effect is controlled by the concentration of greenhouse gases in the Earth's
atmosphere. All of the major greenhouse gases have increased in concen-
tration since the beginning of the Industrial Revolution (about 1700 AD).
As a result of these higher concentrations, scientists predict that the green-
house effect will be enhanced and the Earth's climate will become warmer.
Predicting the amount of warming is accomplished by computer modeling.
Computer models suggest that a doubling of the concentration of the main
greenhouse gas, carbon dioxide, may raise the average global temperature
between 1 and 3° Celsius. However, the numeric equations of computer
models do not accurately simulate the effects of a number of possible neg-
ative feedbacks. For example, many of the models cannot properly simu-
late the negative effects that increased cloud cover would have on the radi-
ation balance of a warmer Earth. Increasing the Earth's temperature would
cause the oceans to evaporate greater amounts of water, causing the at-
mosphere to become cloudier. These extra clouds would then reflect
a greater proportion of the Sun's energy back to space reducing the amount
of solar radiation absorbed by the atmosphere and the Earth's surface. With
less solar energy being absorbed at the surface, the effects of an enhanced
greenhouse effect may be counteracted.

Ex. 4. Give the English equivalent.

NudpakpacHoe u3inydeHHUe, COTHEUHAs dHEPTHs, UCTIapeHue, JIUH-
HOBOJIHOBAs pajualius, B CpeIHEM, YaCTUIlA, OTpaxaTh, U3Jy4aTh, 00-
JJAYHBIA TTOKPOB, BOASHOM Map, MOIJIOLICHUE, YIJIEKUCIIbIN a3, METaH,
MIPOMBIIJIEHHAS] PEBOJIIOLMSA, BOASHOW Map, B pe3yJbTaTe, KOCMHUYE-
CKO€ IIPOCTPAHCTBO, B CPETHEM.

Ex. 5. Match the opposites.

A: to aid, heating, plant, available, gas.
B: unavailable, cooling, liquid, to disturb, animal.
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Ex. 6. Match the synonyms.
A: to aid, heating, plants, start, water.
B: warming, flora, liquid, to help, begin.

Ex. 7. Answer the following questions.

1. Is the greenhouse effect a natural phenomenon?

2. What for do we need the greenhouse effect?

3. What greenhouse gases can you name?

4. What is the role of greenhouse gases?

5. What would the average temperature be on the Earth without the
greenhouse effect?

6. What happens when energy from the Sun passes through the at-
mosphere?

/. What will happen to the oceans if the Earth’s temperature increases?

Ex. 8. Match the words with their definitions.

1. Information about how good or useful something or somebody’s work is.

2. Any substance like air that is neither a solid nor a liquid.

3. Having or using electromagnetic waves which are longer than
those of red light in the spectrum, and which cannot be seen.

4. The largest part of a group of people or things.

5. The process by which green plants turn carbon dioxide and water
into food using energy obtained from light from the sun.

6. One part of something larger.

7. The outside or top layer of something.

8. The process of making something, or of becoming, warm or warmer.

Feedback, photosynthesis, infrared, gas, portion, majority, surface, warming.

Ex. 9. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. As energy from the Sun passes through the atmosphere, a portion
of the energy (26 % globally) is reflected or scattered back to space by
clouds and other atmospheric particles.

2. As energy from the Sun passes through the atmosphere, about
97 % of the energy available is absorbed by clouds, gases (like ozone),
and particles in the atmosphere.

3. As energy from the Sun passes through the atmosphere, 55 %
Is reflected from the surface back to space.
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4. On average, about 65 % of the Sun's radiation reaches the surface.
5. The heating of the ground by sunlight causes the Earth's surface
to become a radiator of energy in the longwave band.

Ex. 10. Finish the sentences.

1. The greenhouse effect aids in heating...

2. Without the greenhouse effect life on this planet would...

3. The majority of the outgoing infrared radiation is...

4. Absorption of longwave radiation by the atmosphere causes...

5. The amount of heat energy added to the atmosphere by the green-
house effect is controlled by...

6. All of the major greenhouse gases have increased in concentration since. ..

7. Computer models suggest that a doubling of the concentration
of the main greenhouse gas, carbon dioxide, may raise...

8. Increasing the Earth's temperature would cause the oceans...

UNIT 9. GREENHOUSE GASES: CARBON DIOXIDE
AND CHLOROFLUOROCARBONS

Ex. 1. Read these words and try to guess their meaning.

Carbon dioxide ['ka:ban dai'vksaid], methane ['mi:Oein], nitrous
oxide [nartros 'pksaid], chlorofluorocarbon [kloraflo:ro'ka:ban], tropo-
spheric ozone, the Montreal Protocol, electricity generation, vegetation
[veds1 terfn], natural prairie ['pre(a)ri], forested ecosystems, deforesta-
tion, agricultural systems.

Ex. 2. Study the following vocabulary.

Account for — HacuuTHIBaThH fossil fuel combustion — rope-

artificially — uckyccrBenno HHE/BO3rOpaHue HCKOITaeMOT0

average — cpenHuu TOIUIMBA

contribution — BkJ1az1, B3HOC, pOITH human caused — aHTpormOreH-

Conversion — mpeBpalicHue HbIW, BBI3BAHHBIN JICSITEIIBHOCTHIO

due to — u3-3a, Mo NpUUHHE YeJIOBeKa

emission — BeIJCICHUE, H3TY- generation — BeIpaboTKa
YEHUE, BBIXJIOIN measurements — Mepsl, JI€i-

enhancement — ycuieHue CTBUSI, MEPOTIPUSATHUS
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primarily — rmaBHbIM 00pazom reduce — cokpariarh, yMCHBITIATH
quantify — BBIYMCIHTB, ITO- space heating — orormieHue,
CUUTATh 000rpeB MOMEIIECHUM.

Ex. 3. Read the text and be ready to check your understanding.

A number of gases are involved in the human caused enhancement
of the greenhouse effect. These gases include: carbon dioxide (CO2);
methane (CH4); nitrous oxide (N20); chlorofluorocarbons (CFxCIx);
and tropospheric ozone (O3). Of these gases, the single most important
gas is carbon dioxide which accounts for about 55 % of the change in
the intensity of the Earth's greenhouse effect. The contributions of the
other gases are 25 % for chlorofluorocarbons, 15 % for methane, and
5% for nitrous oxide. Ozone's contribution to the enhancement of
greenhouse effect is still yet to be quantified.

Average concentrations of atmospheric carbon dioxide in the year 2005
were about 380 parts per million. Prior to 1700, levels of carbon dioxide
were about 280 parts per million. This increase in carbon dioxide in the at-
mosphere is primarily due to the activities of humans. Beginning in 1700,
societal changes brought about by the Industrial Revolution increased the
amount of carbon dioxide entering the atmosphere.

The major sources of this gas include fossil fuel combustion for in-
dustry, transportation, space heating, electricity generation and cook-
ing; and vegetation changes in natural prairie, woodland, and forested
ecosystems. Emissions from fossil fuel combustion account for about
65 % of the extra carbon dioxide now found in our atmosphere.
The remaining 35 % is derived from deforestation and the conversion
of prairie, woodland, and forested ecosystems primarily into agricul-
tural systems. Natural ecosystems can hold 20 to 100 times more car-
bon dioxide per unit area than agricultural systems.

Artificially created chlorofluorocarbons are the strongest green-
house gas per molecule. However, low concentrations in the atmos-
phere reduce their overall importance in the enhancement of the green-
house effect. Current measurements in the atmosphere indicate that the
concentration of these chemicals may soon begin declining because of
reduced emissions. Reports of the development of ozone holes over the
North and South Poles and a general decline in global stratospheric
ozone levels over the last two decades has caused many nations to
cutback on their production and use of these chemicals. In 1987,
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the signing of the Montreal Protocol agreement by forty-six nations
established an immediate timetable for the global reduction of chloro-
fluorocarbons production and use.

Ex. 4. Give the English equivalent.

Hckonaemoe TOIUIMBO, AHTPOMOTE€HHBINM, OOOrpeB MOMEIICHUN,
CpPeIHUH, YTIEKHUCHBIA ra3, MPOW3BOACTBO AJIEKTPUUYECTBA, BBIPYOKa
jeca, pepusi/CTenb, XJI0pOTOPYyraepoibl, paCTUTENBHOCTh, COKPATUTh
IIPOU3BOICTBO, ITOSIBJIEHUE O30HOBBIX JIbIP, NECATUIIETHE.

Ex. 5. Match the chemical elements with their symbols (or abbreviations).

A: chlorofluorocarbons, methane, nitrous oxide, carbon dioxide,
tropospheric ozone.

B: CH4, NO, CO2, CFCs, 03.

Ex. 6. Answer the following questions.

1. What greenhouse gases do you know?

2. What is the contribution of different gases to the enhancement
of greenhouse effect?

3. What was the average concentration of atmospheric carbon diox-
ide in the year 2005.

4. What are the major sources for greenhouse gases in the atmosphere?

5. What is the strongest greenhouse gas per molecule?

6. When was the Montreal Protocol agreement signed?

7. What is the Montreal Protocol about?

Ex. 7. Match the words with their definitions.
A quantity of something.
. An action or a service that helps to cause or increase something.
. The process of burning.
. The process of preparing food.
A contract.
The production of something.
A country. All the people in a country, population.
. The system of buses, trains, etc. provided for people to travel
from one place to another.
Contribution, generation, transportation, combustion, cooking,
amount, nation, agreement.
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Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. Carbon dioxide accounts for about 35 % of the change in the in-
tensity of the Earth's greenhouse effect

2. Prior to 1700, levels of carbon dioxide were about 80 parts per million.

3. The increase in carbon dioxide in the atmosphere is primarily due
to the activities of plants and animals.

4. Emissions from fossil fuel combustion account for about 95 %
of the extra carbon dioxide now found in our atmosphere.

5. Agricultural systems can hold 20 to 100 times more carbon diox-
ide per unit area than natural ecosystems.

6. Artificially created chlorofluorocarbons are the weakest green-
house gas per molecule.

7. Ozone's contribution to the enhancement of greenhouse effect
is still yet to be quantified.

Ex. 9. Finish the sentences.

1. A number of gases involved in the human caused enhancement
of the greenhouse effect. They are...

2. Carbon dioxide accounts for...

3. Average concentrations of atmospheric carbon dioxide in the year
2005 were...

4. Prior to 1700, levels of carbon dioxide were...

5. This increase in carbon dioxide in the atmosphere is primarily due to...

6. The major sources of this gas include...

7. Emissions from fossil fuel combustion account for...

8. The remaining 35 % is derived from...

9. Natural ecosystems can hold 20 to 100 times more...

UNIT 10. GREENHOUSE GASES: METHANE
AND NITROUS OXIDE

Ex. 1. Read these words and try to guess their meaning.

Methane ['mi:0ein], primary sources [‘prarm(a)ri], rice cultivation,
termite ['ts:mait], oil and gas, anaerobic ['&na'roubik], graze animals,
scientific data, quadruple ['kwodrup(a)l], similar processes, deforestation,
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farming, nitrous oxide ['naitros 'vpksaid], stratosphere ['streetosfio],
the stratospheric ozone, photochemical smog [ foutou'kemikl.

Ex. 2. Study the following vocabulary.

Accurate estimate — TouHbIe
TIOJICUCTHI

accurate measurements —
TOYHBIC U3MEPCHUS

anaerobic conditions — anan-
pOOHBIE YCIOBHS

annually — exxerogno

assumption — mpemonoxeHue

biomass burning — cxuranue
OMOMacChI

buildup — HapammBanue, mo-
BEIIIICHUE, PACIIIHPCHHEC

coal mining — moObIya yris

contribution — poib, BKiaj

CONVersion — nmpeppalicHue

Crop — ypoxai

data — madopmarnmsi, TaHHBIE

decompose — pa3naratbcs

digestion — mnmmeBapeHue,
pacinerieHue

drill — 6yputs

emission rates — CcKopocTh
BBIJICJICHHS/PACIPOCTPAHEHHUS

enhance — cmocoOCTBOBATD,
CTUMYJIHPOBATh

enhancement — ycuienue
fertilizers — ynoopenus
flooding — moror, HaBoHEHNE

fossil fuel combustion — Bocr1a-
MCHCHHUC I'OPIOYMX UCKOIIACMbIX

herbaceous — TpaBsiHOM, Tpa-
BSTHUCTBIN

landfill — cBanka, momuron

land-use change — u3meHeHMe
XapaKTepa 3CMJICIIOJIb30BAHNS,
TpaHcopmalys yroaui

natural gas deposits — 3anexwu
IIPUPOIHOIO rasa

nevertheless — tem He MeHee,
OJIHAKO

oil and gas extraction — mo-
Oblya yTJjis U ra3a

organic wastes — opraHuye-
CKHUC OTXOAbI

ranching — >KMBOTHOBOZCTBO,
CKOTOBOACTBO

rangeland — mactOwuie

rice paddy — pucoBas miaH-
Talus, PUCOBOE I10JIE

soil fertilization — BHeceHue
B [TIOYBY MECTHBIX YAOOpEHUI

store — XxpaHUTh

total column ozone — oOmiee
cojJiep)kaHue 030Ha B atMocdep-
HOM CTOJI0¢

wastes — OTXOobl.

Ex. 3. Read the text and be ready to check your understanding.

Since 1750, methane concentrations in the atmosphere have increased
by more than 150 %. The primary sources for the additional methane add-
ed to the atmosphere (in order of importance) are rice cultivation, domestic
grazing animals, termites, landfills, coal mining, and oil and gas extraction.
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Anaerobic conditions associated with rice paddy flooding result in the
formation of methane gas. However, an accurate estimate of how much
methane is being produced from rice paddies has been difficult to obtain.
More than 60 % of all rice paddies are found in India and China where sci-
entific data concerning emission rates are unavailable.

Nevertheless, scientists believe that the contribution of rice paddies
Is large because this form of crop production has more than doubled
since 1950. Grazing animals release methane to the environment as
a result of herbaceous digestion. Some researchers believe the addition
of methane from this source has more than quadrupled over the last
century. Termites also release methane through similar processes.
Land-use change in the tropics, due to deforestation, ranching, and
farming, may be causing termite numbers to expand. If this assumption
Is correct, the contribution from these insects may be important.

Methane is also released from landfills, coal mines, and gas and oil
drilling. Landfills produce methane as organic wastes decompose over
time. Coal, oil, and natural gas deposits release methane to the atmos-
phere when these deposits are excavated or drilled.

The average concentration of nitrous oxide in the atmosphere is now
increasing at a rate of 0.2 to 0.3 % per year. Sources for this increase
include land-use conversion; fossil fuel combustion; biomass burning;
and soil fertilization. Most of the nitrous oxide added to the atmosphere
each year comes from deforestation and the conversion of forest, savanna
and grassland ecosystems into agricultural fields and rangeland. Both
of these processes reduce the amount of nitrogen stored in living vegeta-
tion and soil through the decomposition of organic matter. Nitrous oxide
Is also released into the atmosphere when fossil fuels and biomass
are burned.

However, the combined contribution of these sources to the increase
of this gas in the atmosphere is thought to be minor. The use of
nitrate and ammonium fertilizers to enhance plant growth is another
source of nitrous oxide. Accurate measurements of how much
nitrous oxide is being released from fertilization have been difficult
to obtain. Estimates suggest that the contribution from this source
may represent from 50 % to 0.2 % of nitrous oxide added to the atmos-
phere annually.

Ozone's role in the enhancement of the greenhouse effect has been
difficult to determine scientifically. Accurate measurements of past

40



long-term (more than 25 years in the past) levels of this gas in the
atmosphere are currently unavailable. Concentrations of ozone gas are
found in two different regions of the Earth's atmosphere.

The majority of the ozone (about 97 %) found in the atmosphere
is localized in the stratosphere at an altitude of 15 to 55 kilometers
above the Earth's surface. In recent years, the concentration of the
stratospheric ozone has been decreasing because of the buildup of
chlorofluorocarbons in the atmosphere.

Since the late 1970s, scientists have discovered that total column
0zone amounts over Antarctica in the springtime have decreased by as
much as 70 %. Satellite measurements have indicated that the zone
from 65° North to 65° South latitude has had a 3 % decrease in strato-
spheric ozone since 1978. Ozone is also highly concentrated at the
Earth's surface. Most of this ozone is created as an artificial by-product
of photochemical smog.

Ex. 4. Give the English equivalent.

YnoOpeHusi, TOproYMe HCKOIAeMbIe, 3alie’Kd TMPUPOJAHOTO Tasa,
OpraHWYEeCKUE OTXOJbl, CKOTOBOACTBO, MAaCTOMWINE, PHUCOBOE IIOJE,
BHECEHHE B IMOYBY MECTHBIX YyAOOpEHHUid, olliee cojepkaHue O30Ha
B arMochepHOM CTOj0e, jJoOblya yrisi W rasza, ypokad, goOblua
yIJIs, CXKUTraHhe OMOMacChl, aHAa’pOOHBIC YCJIOBHUS, BBIpyOKa Jjeca,
dbepmepcTBO.

Ex. 5. Match the synonyms.
A: oil, annually, crop, to store, burning.
B: petroleum, combustion, to keep, harvest, every year.

Ex. 6. Match the words with their definitions.

1. The amount of fruit, grain, etc. that is grown for one season.

2. A fact or piece of information.

3. An act of cutting down or burning trees in an area.

4. An area of land where large amounts of waste material are buried
under the earth.

5. A deep hole under the ground where minerals such as coal, gold,
etc. are dug.

6. A measurement of the speed at which something happens.

Datum, rate, crop, deforestation, mine, landfill.
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Ex. 7. Answer the following questions.

1. What are the primary sources for the additional methane added
to the atmosphere?

2. What do anaerobic conditions associated with rice paddy flooding
result in?

3. Due to what does land-use change in the tropics?

4. Why do landfills produce methane?

5. What is the average concentration of nitrous oxide in the atmosphere?

6. Where is the majority of the ozone found in the atmosphere localized?

7. How is most of the ozone concentrated at the Earth's surface created?

Ex. 8. Say if the statement is true or false. If the statement is false,
you are to correct it.

1. Sources for the increase in nitrous oxide include land-use conver-
sion; fossil fuel combustion; biomass burning; and soil fertilization.

2. Most of the nitrous oxide added to the atmosphere each year
comes from gas and oil excavation.

3. Burning of fossil fuels and biomass is thought to be a crucial
source to the increase of nitrous oxide in the atmosphere.

4. Accurate measurements of how much nitrous oxide is being re-
leased from fertilization have been difficult to obtain.

5. Estimates suggest that the contribution from fertilization may rep-
resent from 100 % to 0.1 % of nitrous oxide added to the atmosphere
annually.

Ex. 9. Finish the sentences.

1. Since 1750, methane concentrations in the atmosphere have in-
creased by...

2. The primary sources for the additional methane added to the at-
mosphere are...

3. Anaerobic conditions associated with rice paddy flooding result
in...

4. More than 60 % of all rice paddies are found in...

5. Coal, oil, and natural gas deposits release methane to the atmos-
phere when...

6. The average concentration of nitrous oxide in the atmosphere
IS now increasing at a rate of...

7. Sources for this increase include...
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8. The use of nitrate and ammonium fertilizers to enhance plant
growth is another source of...

9. The majority of the ozone (about 97 %) found in the atmosphere
is localized in...

10. In recent years, the concentration of the stratospheric ozone has
been decreasing because of ...
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