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INHEPEIMOBA

Mertoanuni Bka3ziBku i1 CPC Ta HaB4aJIbHUN MaTtepiall 3 aHIIHCHKOT MOBHU
npu3HaveHi s cryaeHTiB |V kypcy nenHoi gopMu HaBYaHHS 31 CHEIIAJIBHOCTI
«Hayku npo 3emito».

Mera 3amporOHOBAaHUX METOJAMYHUX BKA3IBOK — PO3BUHYTH HaBUYKH
YUTAaHHA, aHaNI3y, IepeKIaay TEeKCTIB, a TaKOX IX Mepeka3y Ha maTepiajii HayKOBOI
JiTepatypu 3a haxom.

MeroandHi BKa3iBKM CKJIAMalOThes 3 4 YPOKIB, 7€ MOAAHO BiATIOBIIHHIMA
rpaMaTUYHUA Marepial 3a Mporpamoro, a TaKOoXK TEKCTH, Mo BiAiOpaHi 3
OpUTIHATBHOI HAYKOBO-TIOMYJISIPHOI Ta HAYKOBOI JITEPATYPH.

Texcmu A ma B nupusHadeHi s ayJUTOpPHIA pOOOTH CTYJEHTIB: JUIs
YUTaHHS, YCHOTO TEPeKIaly, aHaII3y €JIeMEHTIB TeKCTy, aHOTyBaHHsS Ta MepeKasy;
mekcmu C ma D tematndHo MoB’s13aH1 3 TekcTamu A T1a B, npusnaueni qiist CPC Ta
TEMaTUYHO-TIMCHbMOBOTO TEPEKIay 3 TOJAJbIIOK TMEPEBIPKOI0 Ha 3aHATTI,
YTOYHEHHSAM 3HAY€Hb OKPEMUX JIEKCUYHUX OJMHUIIb Ta TIEPEKa3y.

Jlekcu4Hi BNpPaBU NpU3HAYCHI JJI1 BUBYCHHS Ta 3aKPIIUICHHS JEKCUYHOTO
MaTepialy KOXKHOTO YPOKY Ta OXOIUTIOIOTh JIEKCHMKY OCHOBHHMX TEKCTiB. BoHu
MOXYTh OyTH BHUKOPHUCTaHI TaKOX JJISI KOHTPOJIO (CAMOKOHTPOJIIO) 3aCBOEHHS
JEKCUYHOro Matepiasly ypoky. Ilim 4Yac BHUKOHAaHHS JICKCUYHHMX BIIpaB
PEKOMEHIY€ETbCSI HE TIIBKH MIAOMpaTH YKpPaiHChbKI a00 aHIUIMCBhKI E€KBIBAJIEHTH
HABEJICHUX CJIB Ta CIIOBOCIOJIYYEHb, aj€ N 3HAXOAUTH y TEKCTI abo CKIaJaTu
CaMOCTIIHI peUeHHs 3 3a3HAYEHUMHU CJIIOBAMM, 3BEPTAIOUN yBary Ha 0araTo3Ha4HICTh
CJIIB.

I'pamaTuyHi BOpaBM CIPSMOBaHI Ha aHaJ3 HAMCKIQJHIMIUX TPaMaTUYHUX
SBUIIl AHTJIMCHKOT MOBHM, PO3BUTOK HAaBHYOK OpIEHTYBaHHS Yy TpaMaTU4HIN
CTPYKTYpl aHTJIIHCBKOIO PEYEHHs, IO CHpHsIE€ BIPHIA I1HTEpHpeTaii TEKCTIB,
YKpaiHChKOi MOBH Ta MaTepiaiiB HAyKOBOI JIITEpaTypH.

[Ticig BUBYUEHHS JAHOTO KYPCY CTYIEHTH ITOBUHHI 3HATH 1 BMITH:

YUTATH Ta MEePEeKIalaTi HAyKOBO-TEXHIUYHY aHTJIOMOBHY JIiTepaTypy 3a gaxom
JUTsl OTpUMAaHHs He0OX11HOT 1H(hOpMAaIIii;
PO3YMITH 3MICT IPOYUTAHOTO Ta JIEKCUKO-TPAMAaTUYHUN MaTepiall, HaJaHUH y
METOJMYHHUX BKa3iBKaX;
PO3YMITH 1 BOJIOAITH BIAMOBIAHUMU TpaMaTUYHUMH KOHCTPYKIIISIMA Ta
MaTrepiajioM;
OpaTH y4yacTb B YCHOMY CIUIKYBaHHI aHTJIIHCHKOIO MOBOIO B 00cCs31 Marepiaiy,
nepeadadeHoro mporpaMoro.



INTRODUCTION

THE IMPORTANCE OF EARTH SCIENCE

Today we live in a time when the Earth and its inhabitants face many
challenges. Our climate is changing and that change is being caused by human
activity. Earth scientists recognized this problem and will play a key role in efforts
to resolve it. We are also challenged to: develop new sources of energy that will
have minimal impact on climate; locate new sources of metals and other mineral
resources as known sources are depleted; and, determine how Earth’s increasing
population can live and avoid serious threats such as volcanic activity, earthquakes,
landslides, floods and more. These are just a few of the problems where solutions
depend upon a deep understanding of Earth science.

Earth science

Earth science or geoscience is an all-embracing term for the fields of science
related to the planet Earth. It can be considered to be a branch of planetary
science, but with a much older history. There are both reductionist and holistic
approaches to Earth sciences. The Earth sciences can include the study of geology,
the lithosphere, and the large-scale structure of the Earth's interior, as well as the
atmosphere, hydrosphere, and biosphere. Typically, Earth scientists use tools from
geography, physics, chemistry, biology, chronology, and mathematics to build a
quantitative understanding of how the Earth system works and evolves.

Physical geography, covers aspects of geomorphology, soil study,
hydrology, meteorology, climatology, and biogeography.

Geology describes the rocky parts of the Earth's crust (or lithosphere) and its
historic development. Major subdisciplines are mineralogy and petrology,
geochemistry, geomorphology, paleontology, stratigraphy, structural geology,
engineering geology, and sedimentology.

Geophysics and geodesy investigate the shape of the Earth, its reaction to
forces and its magnetic and gravity fields. Geophysicists explore the Earth's core
and mantle as well as the tectonic and seismic activity of the lithosphere.
Geophysics is commonly used to supplement the work of geologists in developing
a comprehensive understanding of crustal geology, particularly in mineral and
petroleum exploration.

Soil science covers the outermost layer of the Earth's crust that is subject to
soil formation processes (or pedosphere). Major subdisciplines include edaphology
and pedology.

Ecology covers the interactions between the biota, with their natural
environment. This field of study differentiates the study of the Earth, from the
study of other planets in the Solar System; the Earth being the only planet teeming
with life.



Hydrology (includes oceanography and limnology) describe the marine and
freshwater domains of the watery parts of the Earth (or hydrosphere). Major
subdisciplines include hydrogeology and physical, chemical, and biological
oceanography.

Glaciology covers the icy parts of the Earth (or cryosphere).

Atmospheric sciences cover the gaseous parts of the Earth (or atmosphere)
between the surface and the exosphere (about 1000 km). Major subdisciplines
include meteorology, climatology, atmospheric chemistry, and atmospheric
physics.

Overview of Earth Science

Earth is the mighty planet upon which we all live. Only recently have
humans begun to understand the complexity of this planet. In fact, it was only a
few hundred years ago that we discovered that Earth was just a tiny part of an
enormous galaxy, which in turn is a small part of an even greater universe. Earth
Science deals with any and all aspects of the Earth. Our Earth has molten lava, icy
mountain peaks, steep canyons and towering waterfalls. Earth scientists study the
atmosphere high above us as well as the planet's core far beneath us. Earth
scientists study parts of the Earth as big as continents and as small as the tiniest
atom. In all its wonder, Earth scientists seek to understand the beautiful sphere on
which we thrive.

Because the Earth is so large and science is so complex, Earth scientists
specialize in studying just a small aspect of our Earth. Since all of the branches are
connected together, specialists work together to answer complicated questions.
Let's look at some important branches of Earth Science.

Geology

Geology is the study of the solid matter that makes up Earth. Anything that
is solid, like rocks, minerals, mountains, and canyons is part of geology.
Geologists study the way that these objects formed, their composition, how they
interact with one another, how they erode, and how humans can use them. Geology
has so many branches that most geologists become specialists in one area. For
example, a mineralogist studies the composition and structure of minerals such as
halite (rock salt), quartz, calcite, and magnetite.

A volcanologist braves the high temperatures and molten lava of volcanoes.
Seismologists study earthquakes and the forces of the Earth that create them.
Seismologists monitor earthquakes worldwide to help protect people and property
from harm. Scientists interested in fossils are paleontologists, while scientists who
compare other planets' geologies to that of the Earth are called planetary
geologists. There are geologists who only study the Moon. Some geologists look
for petroleum, others are specialists on soil. Geochronologists study how old rocks
are and determine how different rock layers formed. There are so many specialties
in geology that there is probably an expert in almost anything you can think of
related to the Earth.

Oceanography



Oceanography is the study of everything in the ocean environment. More
than 70% of the Earth's surface is covered with water. Most of that water is found
in the oceans. Recent technology has allowed us to go to the deepest parts of the
ocean, yet much of the ocean remains truly unexplored. Some people call the ocean
the last frontier. But it is a frontier already deeply influence by human activity. As
the human population gets even bigger, we are affecting the ocean in many ways.
Populations of fish and other marine species have plummeted because of
overfishing; contaminants are polluting the waters, and global warming caused by
greenhouse gases is melting the thick ice caps. As ocean waters warm, the water
expands and, along with the melting ice caps, causes sea levels to rise.

Climatologists help us understand the climate and how it will change in the
future in response to global warming. Oceanographers study the vast seas and help
us to understand all that happens in the water world. As with geology, there are
many branches of oceanography. Physical oceanography is the study of the
processes in the ocean itself, like waves and ocean currents. Marine geology uses
geology to study ocean earthquakes, mountains, and trenches. Chemical
oceanography studies the natural elements in ocean water and pollutants.

Climatology and Meteorology

Meteorology is the study of the atmosphere and how processes in the
atmosphere determine. Earth’s weather and climate. Meteorology is a very
practical science because everyone is concerned about the weather. How climate
changes over time in response to the actions of people is a topic of urgent
worldwide concern. The study of meteorology is of critical concern for protecting
Earth’s environment.

Perhaps this branch of Earth Science is strangely named but it is very
important to living creatures like humans. Meteorology includes the study of
weather patterns, clouds, hurricanes, and tornadoes. Using modern technology like
radars and satellites, meteorologists work to predict or forecast the weather.
Because of more accurate forecasting techniques, meteorologists can help us to
prepare for major storms, as well as help us know when we should go on picnics.

Climatologists and other atmospheric scientists study the whole atmosphere,
which is a thin layer of gas that surrounds the Earth. Most of it is within about 10 -
11 kilometers of the Earth’s surface. Earth’s atmosphere is denser than Mars’s thin
atmosphere, where the average temperature is -63° C, and not as thick as the dense
atmosphere on Venus, where carbon dioxide in the atmosphere makes it hot and
sulfuric acid rains in the upper atmosphere. The atmosphere on Earth is just dense
enough to even out differences in temperature from the equator to the poles, and
contains enough oxygen for animals to breathe.

Over the last several decades, climatologists studying the gases in our
atmosphere have found that humans are putting a dangerous amount of carbon
dioxide into the air by burning fossil fuels. Normally, the atmosphere contains only
small amounts of carbon dioxide, and too much of it makes it trap heat from the
sun, causing the Earth to heat up, an effect we call global warming.



Climatologists can help us better understand the climate and how it may
change in the future in response to different amounts of greenhouse gases and other
factors.

Astronomy

Astronomers have proven that our Earth and solar system are not the only set
of planets in the universe. By 2007, over a hundred planets outside our solar
system had been discovered. Although no one can be sure how many there are,
astronomers estimate that there are billions of other planets. In addition, the
universe contains black holes, other galaxies, asteroids, comets, and nebula. As big
as Earth seems to us, the entire universe is vastly greater. Our Earth is an
infinitesimally small part of our universe.

Astronomers use resources on the Earth to study physical things beyond the
Earth. They use a variety of instruments like optical telescopes and radio
telescopes to see things far beyond what the human eye can see. Spacecraft travel
great distances in space to send us information on faraway places, while telescopes
in orbit observe astronomical bodies from the darkness of space.

Astronomers ask a wide variety of questions. Astronomers could study how
an object or energy outside of Earth could affect us. An impact from an asteroid
could have terrible effects for life on Earth. Strong bursts of energy from the sun,
called solar flares, can knock out a power grid or disturb radio, television or cell
phone communications. But astronomers ask bigger questions too. How was the
universe created? Are there other planets on which we might live? Are there
resources that we could use? Is there other life out there? Astronomy also relies on
Earth Science, when scientists compare what we know about life on Earth to the
chances of finding life beyond this planet.

Other Branches of Earth Science

Geology, oceanography, and meteorology represent a large part of Earth
science, while astronomy represents science beyond Earth. However, there are still
many smaller branches of science that deal with the Earth or interact greatly with
Earth sciences. Most branches of science are connected with other branches of
science in some way or another.

Below are examples of a few branches of science that are directly related to
Earth science. Environmental scientists study the ways that humans interact with
the Earth and the effects of that interaction. We hope to find better ways of
sustaining the environment. Biogeography is a branch of science that investigates
changes in populations of organisms in relation to place over time. These scientists
attempt to explain the causes of species' movement in history. Ecologists focus on
ecosystems, the complex relationship of all life forms and the environment in a
given place. They try to predict the chain reactions that could occur when one part
of the ecosystem is disrupted.

None of these scientific endeavors would be possible without geographers
who explore the features of the surface and work with cartographers, who make
maps. Stratigraphy is another area of Earth science which examines layers of rock



beneath the surface. This helps us to understand the geological history of the Earth.
There is a branch of science for every interest and each is related to the others.

Today the Earth sciences are divided into many disciplines, which are
themselves divisible into six groups:

Those subjects that deal with the water and air at or above the solid surface of
the Earth. These include the study of the water on and within the ground
(hydrology), the glaciers and ice caps (glaciology), the oceans (oceanography), the
atmosphere and its phenomena (meteorology), and the world’s climates
(climatology). In this article such fields of study are grouped under the hydrologic
and atmospheric sciences and are treated separately from the geologic sciences,
which focus on the solid Earth.

Disciplines concerned with the physical-chemical makeup of the solid Earth,
which include the study of minerals (mineralogy), the three main groups of rocks
(igneous, sedimentary, and metamorphic petrology), the chemistry of rocks
(geochemistry), the structures in rocks (structural geology), and the physical
properties of rocks at the Earth’s surface and in its interior (geophysics).

The study of landforms (geomorphology), which is concerned with the
description of the features of the present terrestrial surface and an analysis of the
processes that gave rise to them.

Disciplines concerned with the geologic history of the Earth, including the
study of fossils and the fossil record (paleontology), the development of
sedimentary strata deposited typically over millions of years (stratigraphy), and the
isotopic chemistry and age dating of rocks (geochronology).

Applied Earth sciences dealing with current practical applications beneficial
to society. These include the study of fossil fuels (oil, natural gas, and coal); oil
reservoirs; mineral deposits; geothermal energy for electricity and heating; the
structure and composition of bedrock for the location of bridges, nuclear reactors,
roads, dams, and skyscrapers and other buildings; hazards involving rock and mud
avalanches, volcanic eruptions, earthquakes, and the collapse of tunnels; and
coastal, cliff, and soil erosion.

The study of the rock record on the Moon and the planets and their satellites
(astrogeology). This field includes the investigation of relevant terrestrial
features—namely, tektites (glassy objects resulting from meteorite impacts) and
astroblemes (meteorite craters).

With such intergradation boundaries between the divisions of the Earth
sciences (which, on a broader scale, also intergrade with physics, chemistry,
biology, mathematics, and certain branches of engineering), researchers today must
be versatile in their approach to problems. Hence, an important aspect of training
within the Earth sciences is an appreciation of their multidisciplinary nature.

Answer the questions:

1. What is the importance of Earth science education?
2. Why do we study Earth sciences?



3. Why is teaching Earth science important?

4. Why should | study Earth science?

5. Is Earth science more important than other branches of science?

6. What are some important functions of Earth science?

7. What is the importance of Earth science and life science to humanity?

8. How are Earth and life science related?

9. How does Earth science affect your life?

10.Why was the “Earth” named Earth. Who named it? How have the planets
been named?



LESSON 1
METEOROLOGY
Answer the questions:

1. Will climate change really be the end of the world like some people are
saying?

2. Is climate change actually real or are governments using the idea to generate

millions of dollars?

Can people adopt to a much warmer climate on Earth?

Why do people speak of “global warming” when they really mean climate

change?

B W

Text A

An atmosphere (from Modern Greek atudg (atmos), meaning 'vapour', and
opaipa (Sphaira), meaning-sphere) is a layer or a set of layers
of gases surrounding a planet or other material body, that is held in place by
the gravity of that body. An atmosphere is more likely to be retained if the gravity
it is subject to is high and the temperature of the atmosphere is low.

The atmosphere of Earth is composed of nitrogen (about
78%), oxygen (about 21%), argon (about 0.9%), carbon dioxide (0.04%) and other
gases in trace amounts. Oxygen is used by most organisms for respiration; nitrogen
is fixed by bacteria and lightning to produce ammoniaused in the construction
of nucleotides and amino acids; and carbon dioxide is used
by plants, algae and cyanobacteria for photosynthesis. The atmosphere helps to
protect living organisms from genetic damage by solar ultraviolet radiation, solar
wind and cosmic rays. The current composition of the Earth's atmosphere is the
product of billions of years of biochemical modification of the paleoatmosphere by
living organisms.

The term stellar atmosphere describes the outer region of a star and typically
includes the portion above the opaque photosphere. Stars with sufficiently low
temperatures may have outer atmospheres with compound molecules.

Atmospheric pressure at a particular location is the force per unit area
perpendicular to a surface determined by the weight of the vertical column of
atmosphere above that location. On Earth, units of air pressure are based on the
internationally recognized standard atmosphere(atm), which is defined as 101.325
kPa (760 Torr or 14.696 psi). It is measured with a barometer.

Atmospheric pressure decreases with increasing altitude due to the
diminishing mass of gas above. The height at which the pressure from an
atmosphere declines by a factor of e (anirrational number with a value of
2.71828...) is called the scale height and is denoted by H. For an atmosphere with a
uniform temperature, the scale height is proportional to the temperature and
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inversely proportional to the product of the mean molecular mass of dry air and the
local acceleration of gravity at that location. For such a model atmosphere, the
pressure declines exponentially with increasing altitude. However, atmospheres are
not uniform in temperature, so estimation of the atmospheric pressure at any
particular altitude is more complex.

Surface gravity differs significantly among the planets. For example, the
large gravitational force of the giant planet Jupiter retains light gases such
as hydrogen and helium that escape from objects with lower gravity. Secondly, the
distance from the Sun determines the energy available to heat atmospheric gas to
the point where some fraction of its molecules' thermal motion exceed the
planet's escape velocity, allowing those to escape a planet's gravitational grasp.
Thus, distant and cold Titan, Triton, and Pluto are able to retain their atmospheres
despite their relatively low gravities.

Since a collection of gas molecules may be moving at a wide range of
velocities, there will always be some fast enough to produce a slow leakage of gas
into space. Lighter molecules move faster than heavier ones with the same
thermal kinetic energy, and so gases of low molecular weight are lost more rapidly
than those of high molecular weight. It is thought that Venus and Mars may have
lost much of their water when, after being photo dissociated into hydrogen and
oxygen by solar ultraviolet, the hydrogen escaped. Earth's magnetic field helps to
prevent this, as, normally, the solar wind would greatly enhance the escape of
hydrogen. However, over the past 3 billion years Earth may have lost gases
through the magnetic polar regions due to auroral activity, including a net 2% of its
atmospheric oxygen. The net effect, taking the most important escape processes
into account, is that an intrinsic magnetic field does not protect a planet from
atmospheric escape and that for some magnetizations the presence of a magnetic
field works to increase the escape rate.

Other mechanisms that can cause atmosphere depletion are solar wind-
induced sputtering, impact erosion, weathering, and sequestration—sometimes
referred to as "freezing out"—into the regolith and polar caps.

Atmospheres have dramatic effects on the surfaces of rocky bodies. Objects
that have no atmosphere, or that have only an exosphere, have terrain that is
covered incraters. Without an atmosphere, the planet has no protection
from meteoroids, and all of them collide with the surface as meteorites and create
craters.

Most meteoroids burn up as meteors before hitting a planet's surface.
When meteoroids do impact, the effects are often erased by the action of wind. As
a result, craters are rare on objects with atmospheres.

Wind erosion is a significant factor in shaping the terrain of rocky planets with
atmospheres, and over time can erase the effects of both craters and volcanoes. In
addition, since liquids can not exist without pressure, an atmosphere allows liquid
to be present at the surface, resulting
in lakes, rivers and oceans. Earth and Titan are known to have liquids at their
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surface and terrain on the planet suggests that Mars had liquid on its surface in the
past.

Composition. A planet's initial atmospheric composition is related to the
chemistry and temperature of the local solar nebula during planetary formation and
the subsequent escape of interior gases. The original atmospheres started with a
rotating disc of gases that collapsed to form a series of spaced rings that condensed
to form the planets. The planet's atmospheres were then modified over time by
various complex factors, resulting in quite different outcomes.

The atmospheres of the planets Venus and Mars are primarily composed
of carbon dioxide, with small quantities of nitrogen, argon, oxygen and traces of
other gases.

The composition of Earth's atmosphere is largely governed by the by-
products of the life that it sustains. Dry air from Earth's atmosphere contains
78.08% nitrogen, 20.95% oxygen, 0.93% argon, 0.04% carbon dioxide, and traces
of hydrogen, helium, and other "noble™ gases (by volume), but generally a variable
amount of water vapor is also present, on average about 1% at sea level.

The low temperatures and higher gravity of the Solar System's giant
planets—Jupiter, Saturn, Uranus and Neptune—allow them more readily to retain
gases with low molecular masses. These planets have hydrogen-helium
atmospheres, with trace amounts of more complex compounds.

Two satellites of the outer planets possess significant atmospheres. Titan, a
moon of Saturn, and Triton, a moon of Neptune, have atmospheres mainly
of nitrogen. When in the part of its orbit closest to the Sun, Pluto has an
atmosphere of nitrogen and methane similar to Triton's, but these gases are frozen
when it is farther from the Sun.

Other bodies within the Solar System have extremely thin atmospheres not

in  equilibrium.  These include the Moon (sodium gas), Mercury (sodium
gas), Europa (oxygen), lo (sulfur), and Enceladus (water vapor).
The first exoplanet whose atmospheric composition was determined is HD
209458Db, a gas giant with a close orbit around a star in the constellation Pegasus.
Its atmosphere is heated to temperatures over 1,000 K, and is steadily escaping into
space. Hydrogen, oxygen, carbon and sulfur have been detected in the planet's
inflated atmosphere.

Earliest atmosphere

The first  atmosphere consisted of gases in thesolar nebula,
primarily hydrogen. There were probably simple hydrides such as those now found
in the gas giants (Jupiter and Saturn), notably water vapor, methane and ammonia.

Second atmosphere

Out gassing from volcanism, supplemented by gases produced during
the late heavy bombardment of Earth by huge asteroids, produced the next
atmosphere, consisting largely of nitrogen plus carbon dioxide and inert gases. A
major part of carbon-dioxide emissions dissolved in water and reacted with metals
such as calcium and magnesium during weathering of crustal rocks to form

12


https://en.wikipedia.org/wiki/Mars
https://en.wikipedia.org/wiki/Solar_nebula
https://en.wikipedia.org/wiki/Venus
https://en.wikipedia.org/wiki/Mars
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Nitrogen
https://en.wikipedia.org/wiki/Argon
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Atmosphere_of_Earth
https://en.wikipedia.org/wiki/Giant_planet
https://en.wikipedia.org/wiki/Giant_planet
https://en.wikipedia.org/wiki/Jupiter
https://en.wikipedia.org/wiki/Saturn
https://en.wikipedia.org/wiki/Uranus
https://en.wikipedia.org/wiki/Neptune
https://en.wikipedia.org/wiki/Molecular_mass
https://en.wikipedia.org/wiki/Titan_(moon)
https://en.wikipedia.org/wiki/Triton_(moon)
https://en.wikipedia.org/wiki/Nitrogen
https://en.wikipedia.org/wiki/Pluto
https://en.wikipedia.org/wiki/Solar_System
https://en.wikipedia.org/wiki/Moon
https://en.wikipedia.org/wiki/Sodium
https://en.wikipedia.org/wiki/Mercury_(planet)
https://en.wikipedia.org/wiki/Europa_(moon)
https://en.wikipedia.org/wiki/Io_(moon)
https://en.wikipedia.org/wiki/Sulfur
https://en.wikipedia.org/wiki/Enceladus_(moon)
https://en.wikipedia.org/wiki/Water_vapor
https://en.wikipedia.org/wiki/HD_209458
https://en.wikipedia.org/wiki/HD_209458
https://en.wikipedia.org/wiki/Constellation
https://en.wikipedia.org/wiki/Pegasus
https://en.wikipedia.org/wiki/Paleoatmosphere
https://en.wikipedia.org/wiki/Solar_nebula#Formation_of_planets
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Gas_giant
https://en.wikipedia.org/wiki/Jupiter
https://en.wikipedia.org/wiki/Saturn
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Ammonia
https://en.wikipedia.org/wiki/Volcanism
https://en.wikipedia.org/wiki/Late_heavy_bombardment
https://en.wikipedia.org/wiki/Asteroids
https://en.wikipedia.org/wiki/Nitrogen
https://en.wikipedia.org/wiki/Carbon_dioxide

carbonates that were deposited as sediments. Water-related sediments have been
found that date from as early as 3.8 billion years ago.

About 3.4 billion years ago, nitrogen formed the major part of the then stable
"second atmosphere™. The influence of life has to be taken into account rather soon
in the history of the atmosphere, because hints of early life-forms appear as early
as 3.5 billion years ago. How Earth at that time maintained a climate warm enough
for liquid water and life, if the early Sun put out 30% lower solar radiance than
today, is a puzzle known as the "faint young Sun paradox".

The geological record however shows a continuous relatively warm surface
during the complete early temperature record of Earth — with the exception of one
cold glacial phase about 2.4 billion years ago. In the late Archean Eon an oxygen-
containing atmosphere began to develop, apparently produced by
photosynthesizing cyanobacteria (see Great Oxygenation Event), which have been
found as stromatolite fossils from 2.7 billion years ago. The early basic carbon
isotopy (isotope ratio proportions) strongly suggests conditions similar to the
current, and that the fundamental features of the carbon cycle became established
as early as 4 billion years ago.

Ancient sediments in the Gabon dating from between about 2,150 and 2,080
million years ago provide a record of Earth's dynamic oxygenation evolution.
These fluctuations in oxygenation were likely driven by the Lomagundi carbon
isotope excursion.

Third atmosphere

The constant re-arrangement of continents by plate tectonics influences the
long-term evolution of the atmosphere by transferring carbon dioxide to and from
large continental carbonate stores. Free oxygen did not exist in the atmosphere
until about 2.4 billion years ago during the Great Oxygenation Event and its
appearance is indicated by the end of the banded iron formations.

Before this time, any oxygen produced by photosynthesis was consumed by
oxidation of reduced materials, notably iron. Molecules of free oxygen did not start
to accumulate in the atmosphere until the rate of production of oxygen began to
exceed the availability of reducing materials that removed oxygen. This point
signifies a shift from areducing atmosphere to an oxidizing atmosphere.
O, showed major variations until reaching a steady state of more than 15% by the
end of the Precambrian.The following time span from 541 million years ago to the
present day is the Phanerozoic Eon, during the earliest period of which,
the Cambrian, oxygen-requiring metazoan life forms began to appear.

The amount of oxygen in the atmosphere has fluctuated over the last 600
million years, reaching a peak of about 30% around 280 million years ago,
significantly higher than today's 21%. Two main processes govern changes in the
atmosphere: Plants use carbon dioxide from the atmosphere, releasing oxygen.
Breakdown of pyrite and volcanic eruptions release sulfur into the atmosphere,
which oxidizes and hence reduces the amount of oxygen in the atmosphere.
However, volcanic eruptions also release carbon dioxide, which plants can convert
to oxygen. The exact cause of the variation of the amount of oxygen in the

13


https://en.wikipedia.org/wiki/Faint_young_Sun_paradox
https://en.wikipedia.org/wiki/Temperature_record
https://en.wikipedia.org/wiki/Archean
https://en.wikipedia.org/wiki/Eon_(geology)
https://en.wikipedia.org/wiki/Cyanobacteria
https://en.wikipedia.org/wiki/Great_Oxygenation_Event
https://en.wikipedia.org/wiki/Stromatolite
https://en.wikipedia.org/wiki/Isotope_ratio
https://en.wikipedia.org/wiki/Carbon_cycle
https://en.wikipedia.org/wiki/Proxy_(climate)#Lake_and_ocean_sediments
https://en.wikipedia.org/wiki/Gabon
https://en.wikipedia.org/w/index.php?title=Lomagundi_carbon_isotope_excursion&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Lomagundi_carbon_isotope_excursion&action=edit&redlink=1
https://en.wikipedia.org/wiki/Plate_tectonics
https://en.wikipedia.org/wiki/Great_Oxygenation_Event
https://en.wikipedia.org/wiki/Banded_iron_formations
https://en.wikipedia.org/wiki/Redox
https://en.wikipedia.org/wiki/Oxidizing
https://en.wikipedia.org/wiki/Phanerozoic
https://en.wikipedia.org/wiki/Cambrian
https://en.wikipedia.org/wiki/Metazoan
https://en.wikipedia.org/wiki/Photosynthesis
https://en.wikipedia.org/wiki/Pyrite
https://en.wikipedia.org/wiki/Volcanic_eruption
https://en.wikipedia.org/wiki/Sulfur

atmosphere is not known. Periods with much oxygen in the atmosphere are
associated with rapid development of animals. Today's atmosphere contains 21%
oxygen, which is great enough for this rapid development of animals.

Answer the questions:

1. What are the components of atmosphere?

2. What does the atmospheric pressure depend on?

3. What is the role of gas molecules in the atmosphere?

4. Why do atmospheres have dramatic effects on the surfaces of rocky bodies?
5. What can you say about wind corrosion?

6. What is the composition of Earth’s atmosphere governed by?

7. What is the atmospheric difference between the planets of Solar System?
8. The earliest atmosphere consisted primarily of hydrogen, didn’t it?

9. Describe the second atmosphere. What is its peculiarities?

10. Describe the third atmosphere. What did it consist of?

Text B

Stratification

In general, air pressure and density decrease with altitude in the atmosphere.
However, temperature has a more complicated profile with altitude, and may
remain relatively constant or even increase with altitude in some regions (see
the temperature section, below). Because the general pattern of the
temperature/altitude profile is constant and measurable by means of
instrumented balloon soundings, the temperature behavior provides a useful metric
to distinguish atmospheric layers. In this way, Earth's atmosphere can be divided
(called atmospheric stratification) into five main layers. Excluding the exosphere,
the atmosphere has four primary layers, which are the troposphere, stratosphere,
mesosphere, and thermosphere. From highest to lowest, the five main layers are:

. Exosphere: 700 to 10,000 km (440 to 6,200 miles)

. Thermosphere: 80 to 700 km (50 to 440 miles)

. Mesosphere: 50 to 80 km (31 to 50 miles)

. Stratosphere: 12 to 50 km (7 to 31 miles)

. Troposphere: 0 to 12 km (0 to 7 miles)

Exosphere

The exosphere is the outermost layer of Earth's atmosphere (i.e. the upper
limit of the atmosphere). It extends from the exobase, which is located at the top of
the thermosphere at an altitude of about 700 km above sea level, to about
10,000 km (6,200 mi; 33,000,000 ft) where it merges into the solar wind.

This layer is mainly composed of extremely low densities of hydrogen,
helium and several heavier molecules including nitrogen, oxygen and carbon
dioxide closer to the exobase. The atoms and molecules are so far apart that they
can travel hundreds of kilometers without colliding with one another. Thus, the
exosphere no longer behaves like a gas, and the particles constantly escape into
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space. These free-moving particles follow ballistic trajectories and may migrate in
and out of the magnetosphere or the solar wind.

The exosphere is located too far above Earth for any meteorological
phenomena to be possible. However, theaurora borealis and aurora
australis sometimes occur in the lower part of the exosphere, where they overlap
into the thermosphere. The exosphere contains most of the satellites orbiting Earth.

Thermosphere

The thermosphere is the second-highest layer of Earth's atmosphere. It
extends from the mesopause (which separates it from the mesosphere) at an
altitude of about 80 km (50 mi; 260,000 ft) up to the thermopause at an altitude
range of 500-1000 km (310-620 mi; 1,600,000-3,300,000 ft). The height of the
thermopause varies considerably due to changes in solar activity. Because the
thermopause lies at the lower boundary of the exosphere, it is also referred to as
the exobase. The lower part of the thermosphere, from 80 to 550 kilometres (50 to
342 mi) above Earth's surface, contains the ionosphere.

The temperature of the thermosphere gradually increases with height. Unlike
the stratosphere beneath it, wherein a temperature inversionis due to the
absorption of radiation by ozone, the inversion in the thermosphere occurs due to
the extremely low density of its molecules. The temperature of this layer can rise
as high as 1500 °C (2700 °F), though the gas molecules are so far apart that
its temperature in the usual sense is not very meaningful. The air is so rarefied that
an individual molecule (of oxygen, for example) travels an average of 1 kilometre
(0.62 mi; 3300 ft) between collisions with other molecules. Although the
thermosphere has a high proportion of molecules with high energy, it would not
feel hot to a human in direct contact, because its density is too low to conduct a
significant amount of energy to or from the skin.

This layer is completely cloudless and free of water vapor. However, non-
hydrometeorological phenomena such as the aurora borealisand aurora australis are
occasionally seen in the thermosphere. The International Space Station orbits in
this layer, between 350 and 420 km (220 and 260 mi).

Mesosphere

The mesosphere is the third highest layer of Earth's atmosphere, occupying
the region above the stratosphere and below the thermosphere. It extends from the
stratopause at an altitude of about 50 km (31 mi; 160,000 ft) to the mesopause at
80-85 km (50-53 mi; 260,000-280,000 ft) above sea level.

Temperatures drop with increasing altitude to the mesopause that marks the
top of this middle layer of the atmosphere. It is the coldest place on Earth and has
an average temperature around —85 °C (=120 °F; 190 K).

Just below the mesopause, the air is so cold that even the very scarce water
vapor at this altitude can be sublimated into polar-mesospheric noctilucent clouds.
These are the highest clouds in the atmosphere and may be visible to the naked eye
if sunlight reflects off them about an hour or two after sunset or a similar length of
time before sunrise. They are most readily visible when the Sun is around 4 to 16
degrees below the horizon. Lightning-induced discharges known as transient
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luminous events (TLEs)occasionally form in the mesosphere above
tropospheric thunderclouds. The mesosphere is also the layer where
most meteors burn up upon atmospheric entrance. It is too high above Earth to be
accessible to jet-powered aircraft and balloons, and too low to permit orbital
spacecraft. The mesosphere is mainly accessed by sounding rockets and rocket-
powered aircraft.

Stratosphere

The stratosphere is the second-lowest layer of Earth's atmosphere. It lies
above the troposphere and is separated from it by the tropopause. This layer
extends from the top of the troposphere at roughly 12 km (7.5 mi; 39,000 ft) above
Earth's surface to the stratopause at an altitude of about 50 to 55 km (31 to 34 mi;
164,000 to 180,000 ft).

The atmospheric pressure at the top of the stratosphere is roughly 1/1000 the
pressure at sea level. It contains the ozone layer, which is the part of Earth's
atmosphere that contains relatively high concentrations of that gas. The
stratosphere defines a layer in which temperatures rise with increasing altitude.
This rise in temperature is caused by the absorption of ultraviolet radiation (UV)
radiation from the Sun by the ozone layer, which restricts turbulence and mixing.
Although the temperature may be —60 °C (=76 °F; 210 K) at the tropopause, the
top of the stratosphere is much warmer, and may be near 0 °C.

The stratospheric temperature profile creates very stable atmospheric
conditions, so the stratosphere lacks the weather-producing air turbulence that is so
prevalent in the troposphere. Consequently, the stratosphere is almost completely
free of clouds and other forms of weather. However, polar stratospheric
or nacreous clouds are occasionally seen in the lower part of this layer of the
atmosphere where the air is coldest. The stratosphere is the highest layer that can
be accessed by jet-powered aircratft.

Troposphere

The troposphere is the lowest layer of Earth's atmosphere. It extends from
Earth's surface to an average height of about 12 km (7.5 mi; 39,000 ft), although
this altitude varies from about 9 km (5.6 mi; 30,000 ft) at the geographic poles to
17 km (11 mi; 56,000 ft) at the Equator, with some variation due to weather. The
troposphere is bounded above by the tropopause, a boundary marked in most
places by a temperature inversion (i.e. a layer of relatively warm air above a colder
one), and in others by a zone which is isothermalwith height.

Although variations do occur, the temperature usually declines with
increasing altitude in the troposphere because the troposphere is mostly heated
through energy transfer from the surface. Thus, the lowest part of the troposphere
(i.e. Earth's surface) is typically the warmest section of the troposphere. This
promotes vertical mixing (hence, the origin of its name in the Greek word
TpOmog, tropos, meaning "turn™). The troposphere contains roughly 80% of
the mass of Earth's atmosphere. The troposphere is denser than all its overlying
atmospheric layers because a larger atmospheric weight sits on top of the
troposphere and causes it to be most severely compressed. Fifty percent of the total

16


https://en.wikipedia.org/wiki/Upper-atmospheric_lightning
https://en.wikipedia.org/wiki/Cumulonimbus_cloud
https://en.wikipedia.org/wiki/Meteor
https://en.wikipedia.org/wiki/Sounding_rocket
https://en.wikipedia.org/wiki/Tropopause
https://en.wikipedia.org/wiki/Stratopause
https://en.wikipedia.org/wiki/Sea_level_pressure
https://en.wikipedia.org/wiki/Ultraviolet_radiation
https://en.wikipedia.org/wiki/Ozone_layer
https://en.wikipedia.org/wiki/Nacreous_cloud
https://en.wikipedia.org/wiki/Altitude
https://en.wikipedia.org/wiki/Geographic_pole
https://en.wikipedia.org/wiki/Equator
https://en.wikipedia.org/wiki/Tropopause
https://en.wikipedia.org/wiki/Temperature_inversion
https://en.wikipedia.org/wiki/Isotherm_(contour_line)
https://en.wikipedia.org/wiki/Mass

mass of the atmosphere is located in the lower 5.6 km (3.5 mi; 18,000 ft) of the
troposphere.

Nearly all atmospheric water vapor or moisture is found in the troposphere,
so it is the layer where most of Earth's weather takes place. It has basically all the
weather-associated cloud genus types generated by active wind circulation,
although very tall cumulonimbus thunder clouds can penetrate the tropopause from
below and rise into the lower part of the stratosphere. Most
conventional aviation activity takes place in the troposphere, and it is the only
layer that can be accessed by propeller-driven aircraft.

Scattering

When light passes through Earth's atmosphere, photons interact with it
through scattering. If the light does not interact with the atmosphere, it is
called direct radiation and is what you see if you were to look directly at the
Sun. Indirect radiation is light that has been scattered in the atmosphere. For
example, on an overcast day when you cannot see your shadow there is no direct
radiation reaching you, it has all been scattered. As another example, due to a
phenomenon called Rayleigh scattering, shorter (blue) wavelengths scatter more
easily than longer (red) wavelengths. This is why the sky looks blue; you are
seeing scattered blue light. This is also why sunsets are red. Because the Sun is
close to the horizon, the Sun's rays pass through more atmosphere than normal to
reach your eye. Much of the blue light has been scattered out, leaving the red light
in a sunset.

Absorption

Different molecules absorb different wavelengths of radiation. For example,
O, and Ogsabsorb almost all wavelengths shorter than 300 nanometers. Water
(H20) absorbs many wavelengths above 700 nm. When a molecule absorbs a
photon, it increases the energy of the molecule. This heats the atmosphere, but the
atmosphere also cools by emitting radiation, as discussed below.

The combined absorption spectra of the gases in the atmosphere leave
"windows" of low opacity, allowing the transmission of only certain bands of light.
The optical window runs from around 300 nm (ultraviolet-C) up into the range
humans can see, the visible spectrum(commonly called light), at roughly 400-—
700nm and continues to theinfraredto around 1100 nm. There are
also infrared and radio windows that transmit some infrared and radio waves at
longer wavelengths. For example, the radio window runs from about one
centimeter to about eleven-meter waves.

Emission

Emission is the opposite of absorption, it is when an object emits radiation.
Objects tend to emit amounts and wavelengths of radiation depending on their
"black body" emission curves, therefore hotter objects tend to emit more radiation,
with shorter wavelengths. Colder objects emit less radiation, with longer
wavelengths. For example, the Sun is approximately 6,000 K (5,730 °C;
10,340 °F), its radiation peaks near 500 nm, and is visible to the human eye. Earth
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IS approximately 290 K (17 °C; 62 °F), so its radiation peaks near 10,000 nm, and
Is much too long to be visible to humans.

Because of its temperature, the atmosphere emits infrared radiation. For
example, on clear nights Earth's surface cools down faster than on cloudy nights.
This is because clouds (H.O) are strong absorbers and emitters of infrared
radiation. This is also why it becomes colder at night at higher elevations.

The greenhouse effect is directly related to this absorption and emission
effect. Some gases in the atmosphere absorb and emit infrared radiation, but do not
interact with sunlight in the visible spectrum. Common examples of these are
CO; and H,0.

Answer the questions:

1. What are the main layers of atmosphere?

2. What can you say about thermosphere?

3. What is mesosphere?

4. What are the peculiarities of stratosphere?

5. What is the lowest layer of atmosphere and its role in weather formation?
6. What is scattering?

7. What is the difference between absorption and emission?

Text C

Air pollution occurs when harmful or excessive quantities of substances
including gases, particles, and biological molecules are introduced into Earth's
atmosphere. It may cause diseases, allergies and even death to humans; it may also
cause harm to other living organisms such as animals and food crops, and may
damage the natural or built environment. Both human activity and natural
processes can generate air pollution.

Indoor air pollution and poor urban air quality are listed as two of the
world's worst toxic pollution problems in the 2008 Blacksmith Institute World's
Worst Polluted Places report. According to the 2014 World Health
Organization report, air pollution in 2012 caused the deaths of around 7 million
people worldwide, an estimate roughly echoed by one from the International
Energy Agency.

Exposure

Air pollution risk is a function of the hazard of the pollutant and the
exposure to that pollutant. Air pollution exposure can be expressed for an
individual, for certain groups (e.g. neighborhoods or children living in a country),
or for entire populations. For example, one may want to calculate the exposure to a
hazardous air pollutant for a geographic area, which includes the various
microenvironments and age groups. This can be calculated as an inhalation
exposure. This would account for daily exposure in various settings (e.g. different
indoor micro-environments and outdoor locations). The exposure needs to include
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different age and other demographic groups, especially infants, children, pregnant
women and other sensitive subpopulations. The exposure to an air pollutant must
integrate the concentrations of the air pollutant with respect to the time spent in
each setting and the respective inhalation rates for each subgroup for each specific
time that the subgroup is in the setting and engaged in particular activities (playing,
cooking, reading, working, spending time in traffic, etc.). For example, a small
child's inhalation rate will be less than that of an adult. A child engaged in vigorous
exercise will have a higher respiration rate than the same child in a sedentary
activity. The daily exposure, then, needs to reflect the time spent in each micro-
environmental setting and the type of activities in these settings. The air pollutant
concentration in each microactivity/microenvironmental setting is summed to
indicate the exposure. For some pollutants such as black carbon, traffic related
exposures may dominate total exposure despite short exposure times since high
concentrations coincide with proximity to major roads or participation to
(motorized) traffic.

Indoor air quality (IAQ)

A lack of ventilation indoors concentrates air pollution where people often
spend the majority of their time. Radon (Rn) gas, a carcinogen, is exuded from the
Earth in certain locations and trapped inside houses. Building materials
including carpeting and plywood emit formaldehyde(H,CO) gas. Paint and
solvents give off volatile organic compounds (VOCs) as they dry. Leadpaint can
degenerate into dust and be inhaled. Intentional air pollution is introduced with the
use of air fresheners, incense, and other scented items. Controlled wood fires in
stoves and fireplaces can add significant amounts of smoke particulates into the air,
inside and out. Indoor pollution fatalities may be caused by using pesticides and
other chemical sprays indoors without proper ventilation.

Carbon monoxide poisoning and fatalities are often caused by faulty vents
and chimneys, or by the burning of charcoal indoors or in a confined space, such as
a tent. Chronic carbon monoxide poisoning can result even from poorly-
adjusted pilot lights. Traps are built into all domestic plumbing to keep sewer gas
and hydrogen sulfide, out of interiors. Clothing emits tetrachloroethylene, or other
dry cleaning fluids, for days after dry cleaning.

Though its use has now been banned in many countries, the extensive use
of asbestos in industrial and domestic environments in the past has left a
potentially very dangerous material in many localities. Asbestosisis a
chronic inflammatory medical condition affecting the tissue of the lungs. It occurs
after long-term, heavy exposure to asbestos from asbestos-containing materials in
structures. Sufferers have severe dyspnea (shortness of breath) and are at an
increased risk regarding several different types of lung cancer. As clear
explanations are not always stressed in non-technical literature, care should be
taken to distinguish between several forms of relevant diseases. According to
the World Health Organization (WHO), these may defined as; asbestosis, lung
cancer, and Peritoneal Mesothelioma (generally a very rare form of cancer, when
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more widespread it is almost always associated with prolonged exposure to
asbestos).

Biological sources of air pollution are also found indoors, as gases and
airborne particulates. Pets produce dander, people produce dust from minute skin
flakes and decomposed hair, dust mites in bedding, carpeting and furniture produce
enzymes and  micrometre-sized fecal droppings, inhabitants emit
methane, mold forms on walls and generates mycotoxins and  spores, air
conditioning systems can incubate Legionnaires' disease and mold,
and houseplants, soil and surrounding gardens can produce pollen, dust, and mold.
Indoors, the lack of air circulation allows these airborne pollutants to accumulate
more than they would otherwise occur in nature.

Health effects

In 2012, air pollution caused premature deaths on average of 1 year in
Europe, and was a significant risk factor for a number of pollution-related diseases,
including respiratory infections, heart disease, COPD, stroke and lung cancer. The
health effects caused by air pollution may include difficulty in breathing,
wheezing, coughing, asthma and worsening of existing respiratory and cardiac
conditions. These effects can result in increased medication use, increased doctor
or emergency department visits, more hospital admissions and premature death.
The human health effects of poor air quality are far reaching, but principally affect
the body's respiratory system and the cardiovascular system. Individual reactions
to air pollutants depend on the type of pollutant a person is exposed to, the degree
of exposure, and the individual's health status and genetics. The most common
sources of air pollution include particulates, ozone, nitrogen dioxide, and sulphur
dioxide. Children aged less than five years that live in developing countries are the
most vulnerable population in terms of total deaths attributable to indoor and
outdoor air pollution.

Mortality

The World Health Organization estimated in 2014 that every vyear air
pollution causes the premature death of some 7 million people worldwide. India
has the highest death rate due to air pollution. India also has more deaths from
asthma than any other nation according to the World Health Organization. In
December 2013 air pollution was estimated to kill 500,000 people in China each
year. There is a positive correlation between pneumonia-related deaths and air
pollution from motor vehicle emissions."]

Annual premature European deaths caused by air pollution are estimated at
430,000. An important cause of these deaths is nitrogen dioxide and other nitrogen
oxides (NOx) emitted by road vehicles. In a 2015 consultation document the UK
government disclosed that nitrogen dioxide is responsible for 23,500 premature
UK deaths per annum. Across the European Union, air pollution is estimated to
reduce life  expectancy by almost nine  months. Causes of  deaths
include strokes, heart disease, COPD, lung cancer, and lung infections.
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Urban outdoor air pollution is estimated to cause 1.3 million deaths
worldwide per year. Children are particularly at risk due to the immaturity of their
respiratory organ systems.

The US EPA estimated in 2004 that a proposed set of changes in diesel
engine technology (Tier 2) could result in 12,000 fewer premature mortalities,
15,000 fewer heart attacks, 6,000 fewer emergency department visits by children
with asthma, and 8,900 fewer respiratory-related hospital admissions each year in
the United States.

The US EPA has estimated that limiting ground-level ozone concentration to
65 parts per billion, would avert 1,700 to 5,100 premature deaths nationwide in
2020 compared with the 75-ppb standard. The agency projected the more
protective standard would also prevent an additional 26,000 cases of aggravated
asthma, and more than a million cases of missed work or school. Following this
assessment, the EPA acted to protect public health by lowering the National
Ambient Air Quality Standards (NAAQS) for ground-level ozone to 70 parts per
billion (ppb).

A new economic study of the health impacts and associated costs of air
pollution in the Los Angeles Basin and San Joaquin Valley of Southern California
shows that more than 3,800 people die prematurely (approximately 14 years earlier
than normal) each year because air pollution levels violate federal standards. The
number of annual premature deaths is considerably higher than the fatalities related
to auto collisions in the same area, which average fewer than 2,000 per year.

Diesel exhaust (DE) is a major contributor to combustion-derived particulate
matter air pollution. In several human experimental studies, using a well-validated
exposure chamber setup, DE has been linked to acute vascular dysfunction and
increased thrombus formation.

The mechanisms linking air pollution to increased cardiovascular mortality
are uncertain, but probably include pulmonary and systemic inflammation.

"Clean' areas

Even in the areas with relatively low levels of air pollution, public health
effects can be significant and costly, since a large number of people breathe in such
pollutants. A study published in 2017 found that even in areas of the U.S. where
ozone and PM2.5 meet federal standards, Medicare recipients who are exposed to
more air pollution have higher mortality rates. A 2005 scientific study for the
British Columbia Lung Association showed that a small improvement in air quality
(1% reduction of ambient PM2.5 and ozone concentrations) would produce $29
million in annual savings in the Metro Vancouver region in 2010. This finding is
based on health valuation of lethal (death) and sub-lethal (illness) affects.

Alternatives to pollution

There are now practical alternatives to the principal causes of air pollution:

v' Areas downwind (over 20 miles) of major airports more than
double total particulate emissions in air, even when factoring in areas with
frequent ship calls, and heavy freeway and city traffic like Los Angeles. Aviation
biofuel mixed in with jet fuel at a 50/50 ratio can reduce jet derived cruise altitude
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particulate emissions by 50-70%, according to a NASA led 2017 study (however,
this should imply ground level benefits to urban air pollution as well).

v" Ship propulsion and idling can be switched to much cleaner fuels like
natural gas. (Ideally a renewable source but not practical yet)

v' Combustion of fossil fuels for space heating can be replaced by
using ground source heat pumps and seasonal thermal energy storage.

v' Electric power generation from burning fossil fuels can be replaced by
power generation from nuclear and renewables. For poor nations, heating and
home stoves that contribute much to regional air pollution can be replaced by a
much cleaner fossil fuel like natural gas, or ideally, renewables.

v" Motor vehicles driven by fossil fuels, a key factor in urban air
pollution, can be replaced by electric vehicles. Though lithium supply and cost is a
limitation, there are alternatives. Herding more people into clean public transit
such as electric trains can also help. Nevertheless, even in emission-free electric
vehicles, rubber tires produce significant amounts of air pollution themselves,
ranking as 13th worst pollutant in Los Angeles.

v" Reducing travel in vehicles can curb pollution. After Stockholm
reduced vehicle traffic in the central city with a congestion tax, nitrogen dioxide
and PM10 pollution declined, as did acute pediatric asthma attacks.

v' Biodigesters can be utilized in poor nations where slash and burn is
prevalent, turning a useless commodity into a source of income. The plants can be
gathered and sold to a central authority that will break it down in a large modern
biodigester, producing much needed energy to use.

v Induced humidity and ventilation both can greatly dampen air
pollution in enclosed spaces, which was found to be relatively high inside subway
lines due to braking and friction and relatively less ironically inside transit buses
than lower sitting passenger automobiles or subways.

Reduction efforts

Various air pollution control technologies and strategies are available to
reduce air pollution. At its most basic level, land-use planning is likely to involve
zoning and transport infrastructure planning. In most developed countries, land-use
planning is an important part of social policy, ensuring that land is used efficiently
for the benefit of the wider economy and population, as well as to protect the
environment.

Because a large share of air pollution is caused by combustion of fossil
fuels such as coal and oil, the reduction of these fuels can reduce air pollution
drastically. Most effective is the switch to clean power sources such as wind
power, solar power, hydro powerwhich don't cause air pollution. Efforts to reduce
pollution from mobile sources includes primary regulation (many developing
countries have permissive regulations), expanding regulation to new sources (such
as cruise and transport ships, farm equipment, and small gas-powered equipment
such as string trimmers, chainsaws, and snowmobiles), increased fuel efficiency
(such as through the use of hybrid vehicles), conversion to cleaner fuels or
conversion to electric vehicles.
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Titanium dioxide has been researched for its ability to reduce air
pollution. Ultraviolet light will release free electrons from material, thereby
creating free radicals, which break up VOCs and NOx gases. One form
is superhydrophilic.

In 2014, Prof. Tony Ryan and Prof. Simon Armitage of University of
Sheffield prepared a 10 meter by 20 meter-sized poster coated with microscopic,
pollution-eating nanoparticles of titanium dioxide. Placed on a building, this giant
poster can absorb the toxic emission from around 20 cars each day.

A very effective means to reduce air pollution is the transition to renewable
energy. According to a study published in Energy and Environmental Science in
2015 the switch to 100% renewable energy in the United States would eliminate
about 62,000 premature mortalities per year and about 42,000 in 2050, if no
biomass were used. This would save about $600 billion in health costs a year due
to reduced air pollution in 2050, or about 3.6% of the 2014 U.S. gross domestic
product.

Regulations

In general, there are two types of air quality standards. The first class of
standards (such as the U.S. National Ambient Air Quality Standards and E.U. Air
Quality Directive) set maximum atmospheric concentrations for specific pollutants.
Environmental agencies enact regulations which are intended to result in
attainment of these target levels. The second class (such as the North American Air
Quality Index) take the form of a scale with various thresholds, which is used to
communicate to the public the relative risk of outdoor activity. The scale may or
may not distinguish between different pollutants.

Answer the questions:

1. When does air pollution occur?

. How can air pollution exposure be expressed?

. What does the exposure need to include?

. What does a lack of ventilation bring to?

. What is one of the most dangerous material in building?

. What are the effects of air pollution?

. What is the mortality of people per year in result of air pollution?
. What are the alternatives to pollution?

. What reduction effects do you know?

OO NO O~ WN

Text D

Air quality law

Air quality laws govern the emission of air pollutants into the atmosphere.
A specialized subset of air quality laws regulate the quality of air inside buildings.
Air quality laws are often designed specifically to protect human health by limiting
or eliminating airborne pollutant concentrations. Other initiatives are designed to
address broader ecological problems, such as limitations on chemicals that affect
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the ozone layer, and emissions trading programs to address acid rain or climate
change. Regulatory efforts include identifying and categorizing air pollutants,
setting limits on acceptable emissions levels, and dictating necessary or appropriate
mitigation technologies.

Air pollutant classification

Air quality regulation must identify the substances and energies which
qualify as "pollution™ for purposes of further control. While specific labels vary
from jurisdiction to jurisdiction, there is broad consensus among many
governments regarding what constitutes air pollution. For example, the United
States Clean  Air  Act identifies ozone, particulate matter, carbon
monoxide, nitrogen oxides (NOy), sulfur dioxide (SO,), and lead(Pb) as "criteria"
pollutants requiring nationwide regulation. EPA has also identified over 180
compounds it has classified as "hazardous" pollutants requiring strict
control. Other compounds have been identified as air pollutants due to their
adverse impact on the environment (e.g., CFCs as agents of ozone depletion), and
on human health (e.g., asbestos in indoor air). A broader conception of air
pollution may also incorporate noise, light, and radiation. The United States has
recently seen controversy over whether carbon dioxide (CO,) and other greenhouse
gases should be classified as air pollutants.

Air quality standards

Air quality standards are legal standards or requirements governing
concentrations of air pollutants in breathed air, both outdoors and indoors. Such
standards generally are expressed as levels of specific air pollutants that are
deemed acceptable in ambient air, and are most often designed to reduce or
eliminate the human health effects of air pollution, although secondary effects such
as crop and building damage may also be considered. Determining appropriate air
quality standards generally requires up-to-date scientific data on the health effects
of the pollutant under review, with specific information on exposure times and
sensitive populations. It also generally requires periodic or continuous monitoring
of air quality.

As an example, the United States Environmental Protection Agency has
developed the National Ambient Air Quality Standards(NAAQS) NAAQS set
attainment  thresholds  for sulfur  dioxide, particulate  matter (PMyo and
PM;s), carbon monoxide, ozone, nitrogen oxides NOy, and lead (Pb) in outdoor air
throughout the United States. Another set of standards, for indoor air in
employment settings, is administered by the U.S. Occupational Safety and Health
Administration.

A distinction may be made between mandatory and aspirational air quality
standards. For example, U.S. state governments must work toward achieving
NAAQS, but are not forced to meet them. On the other hand, employers may be
required immediately to rectify any violation of OSHA workplace air quality
standards.

Emission standards
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Emission standards are the legal requirements governing air
pollutants released into the atmosphere. Emission standards set quantitative limits
on the permissible amount of specific air pollutants that may be released from
specific sources over specific timeframes. They are generally designed to achieve
air quality standards and to protect human life.

Numerous methods exist for determining appropriate emissions standards,
and different regulatory approaches may be taken depending on the source,
industry, and air pollutant under review. Specific limits may be set by reference to
and within the confines of more general air quality standards. Specific sources may
be regulated by means of performance standards, meaning numerical limits on the
emission of a specific pollutant from that source category. Regulators may also
mandate the adoption and use of specific control technologies, often with reference
to feasibility, availability, and cost. Still other standards may be set using
performance as a benchmark - for example, requiring all of a specific type of
facility to meet the emissions limits achieved by the best performing facility of the
group. All of these methods may be modified by incorporating emissions
averaging, market mechanisms such as emissions trading, and other alternatives.

For example, all of these approaches are used in the United States.
The United States Environmental Protection Agency(responsible for air quality
regulation at a national level under the U.S. Clean Air Act, utilizes performance
standards under the New Source Performance Standard (NSPS) program.
Technology requirements are set under RACT (Reasonably Available Control
Technology), BACT (Best Available Control Technology), and LAER (Lowest
Achievable Emission Rate) standards. Flexibility alternatives are implemented in
U.S. programs to eliminate acid rain, protect the ozone layer, achieve permitting
standards, and reduce greenhouse gas emissions.

Control technology requirements

In place of or in combination with air quality standards and emission control
standards, governments may choose to reduce air pollution by requiring regulated
parties to adopt emissions control technologies (i.e., technology that reduces or
eliminates emissions). Such devices include but are not limited to flare
stacks, incinerators, catalytic combustion reactors, reduction reactors, electrostatic
precipitators, bag houses, wet scrubbers, cyclones, thermal oxidizers, Venturi
scrubbers, carbon absorbers, and biofilters.

The selection of emissions control technology may be the subject of
complex regulation that may balance multiple conflicting considerations and
interests, including economic cost, availability, feasibility, and effectiveness. The
various weight given to each factor may ultimately determine the technology
selected. The outcome of an analysis seeking a technology that all players in an
industry can afford could be different from an analysis seeking to require all
players to adopt the most effective technology yet developed, regardless of cost.
For example, the United States Clean Air Act contains several control technology
requirements, including Best Available Control Technology (BACT) (used in New
Source Review), Reasonably Available Control Technology (RACT) (existing
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sources), Lowest Achievable Emissions Rate (LAER) (used for major new sources
in non-attainment areas), and Maximum Achievable Control Technology (MACT)
standards.

Bans

Air quality laws may take the form of bans. While arguably a class of
emissions control law (where the emission limit is set to zero), bans differ in that
they may regulate activity other than the emission of a pollutant itself, even though
the ultimate goal is to eliminate the emission of the pollutant.

A common example is a burn ban. Residential and commercial burning of
wood materials may be restricted during times of poor air quality, eliminating the
immediate emission of particulate matter and requiring use of non-polluting
heating methods. A more significant example is the widespread ban on the
manufacture  of dichlorodifluoromethane (Freon)), formerly the standard
refrigerant in automobile air conditioning systems. This substance, often released
into the atmosphere unintentionally as a result of refrigerant system leaks, was
determined to have a significant ozone depletion potential, and its widespread use
to pose a significant threat to the Earth's ozone layer. Its manufacture was
prohibited as part of a suite of restrictions adopted internationally in the Montreal
Protocol to the Vienna Convention for the Protection of the Ozone Layer. Still
another example is the ban on use of asbestos in building construction materials, to
eliminate future exposure to carcinogenic asbestos fibers when the building
materials are disturbed.

Hotspots. Air pollution hotspots are areas where air pollution emissions
expose individuals to increased negative health effects. They are particularly
common in highly populated, urban areas, where there may be a combination of
stationary sources (e.g. industrial facilities) and mobile sources (e.g. cars and
trucks) of pollution. Emissions from these sources can cause respiratory disease,
childhood asthma, cancer, and other health problems. Fine particulate matter such
as diesel soot, which contributes to more than 3.2 million premature deaths around
the world each year, is a significant problem. It is very small and can lodge itself
within the lungs and enter the bloodstream. Diesel soot is concentrated in densely
populated areas, and one in six people in the U.S. live near a diesel pollution hot
spot. While air pollution hotspots affect a variety of populations, some groups are
more likely to be located in hotspots. Previous studies have shown disparities in
exposure to pollution by race and/or income. Hazardous land uses (toxic storage
and disposal facilities, manufacturing facilities, major roadways) tend to be located
where property values and income levels are low. Low socioeconomic status can
be a proxy for other kinds of social vulnerability, including race, a lack of ability to
influence regulation and a lack of ability to move to neighborhoods with less
environmental pollution. These communities bear a disproportionate burden of
environmental pollution and are more likely to face health risks such as cancer or
asthma.

Studies show that patterns in race and income disparities not only indicate a
higher exposure to pollution but also higher risk of adverse health
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outcomes. Communities characterized by low socioeconomic status and racial
minorities can be more vulnerable to cumulative adverse health impacts resulting
from elevated exposure to pollutants than more privileged communities. Blacks
and Latinos generally face more pollution than whites and Asians, and low-income
communities bear a higher burden of risk than affluent ones. Racial discrepancies
are particularly distinct in suburban areas of the US South and metropolitan areas
of the US West. Residents in public housing, who are generally low-income and
cannot move to healthier neighborhoods, are highly affected by nearby refineries
and chemical plants.

I. Answer the questions:

1. What is the “air quality law”? What does it regulate?

2. What are air quality standards? What do they control?

3. What methods exist for determination of emission standards?

4. What are control technology requirements?

5. What can you say about the bans on different emissions?

6. What does air pollution hotspot mean?

I1. Translate the proverbs and sayings. Give your own situations with them:

. To bring somebody back (down) to earth
. Good heavens!

. The salt of the earth

. In the seven heaven

. To aim at the moon

. To cry for the moon

. Once in a blue moon

. A bit of blue sky
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GRAMMAR

EX. 1 Po3kpmuiiTe 1yKKHU, BXKUBAKYHM Ji€CJI0BA Y HEOOXiTHOMY 4aci.

| (to be) very happy when | (to see) him yesterday.

She (to hope) now that the weather (to be) fine tomorrow.

The ship (to be) in the open sea when the storm (to break) out.

Last week he (to find) a Kitten in the street. He (to see) that it (to be) absolutely
helpless.

My uncle, who (to live) in the USA now, (to offer) me to pay for my studying.

This time next week | (to live) on a beach.

Sam never (to think) to go to medical school.

When Sally (to get) to the station last week, she (to realize) that she (to be) too late.
The train already (to leave).
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9. As arule she (to run) in the park every day.

10.Look! He (to try) to find his watch. He (to lose) it.

11.Mother just (to make) some sandwiches. You (to like) some?

12.Two days ago Sam (to write) her a letter and (to send) at once.

13.You ever (to be) to Cayman Isles?

14.Don’t tease the dog! It (to bite) you.

15.Last night we (not to want) to disturb our parents as they (to have) a rest.
16.His grandparents just (to return) from the USA.

17.1 (not to know) where my sister (to be) now. Maybe she (to sit) in the garden.
18.Don’t you trunk that marriage (not to change) her? She still (to be) the same.
19.She (to give) him your message tomorrow, as soon as she (to see) him.
20.Look at this child! He (to notice) everything immediately.

EX. 2 Po3kpuiiTe Ty:KKH, BJKMBAIO4YM Ji€CI0Ba Y HEOOXiqHOMY 4aci.

Yesterday at the moment we (to start) eating, the telephone (to ring).

She was worried that her child (not to like) her new husband.

Look! Her hands (to be) dirty. She (to work) in the gar» den.

If you (not to warn) him just now, he (to fall) in the water.

Yesterday | (not to want) to stay late so I (to make) an excuse and (to leave).

My friend always (to criticize) the way | (to dress).

When we (to see) them last?

She never (to want) to commit herself to six years of study.

If you (to come) at six tomorrow, you (to find) him at home.

10 If you (to know) her address, you (to send) her a letter today.

11.1 know what kind of person she is. She always (to say) that she never (to tell) a
soul but then she (to break) her promise.

12.This letter (to be) from John. We (to stay) with him last summer.

13.1 (to meet) them when they (to run) round the park.

14.When they (to go) out, the rain (to stop), but a strong wind (to blow).

15.Look at him! He never (to be) so insulted!

16.1t (to be) dark now. The sun (not to rise) yet.

17.There (to be) an accident near our house last night. You (to hear) it?

18.We (not to recognize) the hotel. We (to stay) in it the year before.

19.Last year when the play (to be) first performed on stage, it (to become) a hit.

20.When | (to come) to my friend, his parents (to tell) me that he (to go) ten minutes

before.

oCcoNOOR~LODE

EX.3 Po3kpuiiTe 1yKKHU, BXKUBAIOYH JAi€CJI0BA Y HEOOXiTHOMY 4aci.

1. You already (to see) this film? — Yes, | (to see) it two days ago. | (to think) it (to
be) rather interesting.

2. They already (to get) to the railway station and I (to I think) they (to wait) for their
train now.
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3. What he (to do) now? - He (to play) the new piano which his parent (to buy) him

this morning.

She already (to walk) in the park for two hours.

Last night my telephone (to ring) four times. Each time I (to answer) the phone, the

person at the other end (to ring) off.

6. The police just (to discover) a bomb in this office. They already (to evacuate) the
building.

7. She (to see) very tired when she (to get) home yesterday. She (to have) a bad day.

8. After he (to work) for ten hours, he came home and (to fall) asleep.

9. You ever (to be) frightened by something? — Yes, | (to he) frightened by a strange
noise in the bushes when I (to run) round the park last week.

10.The day before yesterday he told me that he (not to come) home by seven on
Sunday.

11.In the programme we (to watch) last night, they (to kill) animals for their fur.

12.She (to begin) doing her lessons at five. It is seven o’clock but she still (to do) her
lessons. When she (to finish) doing them at last?

13.I (not to be) sure now that they (to write) the test by four o’clock.

14.When we (to help) our mother about the house last Sunday, our father (to come)
and (to invite) us to cafe.

15.Look! The emergency services (to remove) the sand which oil (to cover).

16.What you (to achieve) by the year 20107

17.They (to have) a lovely time touring the USA last year.

18.You (not to read) my project yet?

19.Her mother (to be sure) yesterday that she (to revise) for her exam for the
following day.

20.In three years time, his parents (to be married) for twenty years.

o b

EX.4. Po3kpuiiTe 1y:KKHU, B:KMBAIO4YH JAi€CI0Ba Y HEOOXiTHOMY 4aci.

. We (not to imagine) yesterday that the meeting (to take! so long.

. I am afraid my friend (to be) still in hospital.

. He (not to finish) medical training till, he is twenty-five.

. Some days ago | (to go) through my wardrobe and (to pick) out all the clothes

which (to be) small for me.

. She picked the magazine from the floor where it (to fall).

6. You already (to see) this play? — We (to see) it last Friday. It (to be) a bit boring
at first but it (to pick) up later on.

7. Now scientists (to predict) that by the year 2025 the population (to rise) to eight
billion and by the year 2050 it (to reach) ten billion.

8. How you (to feel)? — I (to feel) so tired today. | (to work) in the laboratory since
early morning.

9. Be quiet! My baby (to wake up) if you (to shout)! The baby (to sleep) now.

10. My friend wants to open a sport shop. He never (to run) a business before. Now

he (to want) to ask for a bank loan.

WO N -
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11. She (to be) very happy when he (to thank) her and (to give) her flowers two days
ago.

12. Last September | (to spend) my holiday with my friend. From the first day I (to
realize) that I (to make) a mistake.

13. If you (not to pay) the bill immediately, the waiter (to call) the police.

14. The number of cars (to rise) by fifty-eight per cent since 1973.

15. I am sure Sally (to marry) Peter if he (to propose) to her.

16. You still (to think) they (to finish) the new motorway by the end of the year?

17. Why he (to open) a shop? — He always (to want) to open a sweet shop.

18. Last week her sister (to borrow) her sweater. While she (to wear) it she (to spill)
some juice on it.

19. She (to be) tired yesterday as she (to drive) all that way.

20. He just (to be) in the bank to pay in a check.

EX. 5 Po3kpuiiTe 1y:KKH, BJKMBAIOYH JAi€CI0Ba Y HEOOXiqHOMY 4aci.

1. Where you (to be) just now? I (to wait) for you for ten minutes. Let’s go to the
cinema. We (to be) late.

2. When | (to enter) the house, | (to see) that the old man (to sit) near the fireplace
and (to read) the book. He (to sit) there for a long time.

3. What you (to do) now? — | (to translate) an interesting story. — How long you
(to translate) it? — I (to work) for seven hours. | (to hope) I (to finish) translating
by nine o’clock.

4. The lecture (not yet to begin) and the students (to talk) in the corridor.

5. Last night Beth (to thank) Chris for the lovely flowers which he (to buy) for her.

6. Oh, I (to see) he (to stop) smoking. When he (to decide) not to smoke?

7. We (to be) in the forest a week ago. We (to hear) how a wild animal (to cry) out.
It (to get) in a tramp.

8. | (to be) nervous at the dentist this morning as it was the first time | (see) him
since august 1998.

9. When | was a child I (not to like) the girl next door. She always (to tease) me and
(to fight) with me.

10.Don’t worry! You (to see) your children playing in the yard if you (to look) out of
the window.

11.When (to be) last time you (to see) Tom? — Five years ago.

12.1 just (to finish) the book which you (to give) me for my birthday.

13.Last night he (to see) a light in the neighbours house

14.My father (to look) tired the day before yesterday. He (to work) at his computer
for many hours.

15.She (to be) at the birthday party now. It (to be) the most exciting holiday she ever
(to have).

16.You ever (to eat) octopus? — Yes, | .... - What it (to be) like? - It (to taste) nice.
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17.Last year my friends (to stay) in my house while I (to be) on holiday. They (to
stay) there for three weeks.

18.When | (to come) home, my family (to drink) tea in th” kitchen. | (to take) my
coat off and (to ask) for a cup of tea.

19.We were glad to know that our relatives (to arrive) by the New Year.

20.An important letter (to arrive) when he already (to go) away for two weeks.

EX. 6 IlepexiagiTe aHITiHCHKOI0, BJKMBAIOYH Ji€CT0Ba y HEOOXiTHOMY 4aci.

1. Bu konu-ueOyap BinmouuBanu B Kpumy? — Tak. Mu Oynu Tam MUHYJIOTO JIiTa.

Mu npoBenu 1Ba He3a0yTHIX THXKHI Ha THXKHI Ha Oepe3l Mopsl.

Jle TB1it Opatr? — BiH TpeHyeThCs y CIOPTUBHOMY 3aii. BiH Tam yke JBI TOJIMHU.

3. o aitu poOunm, Koy TH MpuimoB goxomy? — Konu st yBIHIIOB A0 KIMHATH, 5
no0ayuB, 110 BOHU TPAIOTh Y HOBY Ipy. Sl KynuB 1i AJi1 HUX B AHTIIII.

4. Jle tBog cectpa? — BoHa Ha KyxHi. BoHa 11ofiHO noBepHysach 3 IHCTUTYTY 1 3apa3
o0inae. [Ticnst 0611y BoHA 30MpaAETHCS MITH HA BUCTABKY CY4acCHOTO JKUBOITUCY.

5. 51 He xouy po3MOBISATH 3 HUM 10 TenedoHy. CkaxiTh oMy, 110 S 3aWHSATHH.
[TonpociTh HOTr0 MOA3BOHUTH 3aBTpA.

6. Bouu onpyxunuck 6arato pokiB TOMY 1 BcCe IIe JIOOJSATh OJHE OJHOTO. BoHuU
onpyxeni 3 1977 poky.

7. Bu Bxe Oaumnu BucTaBKy kapTuH Ban ['ora? — Hi. Ane g gyxe xouy nodauutu
ii. — Ocb JBa KBUTKU HAa BUCTaBKY. SIKI10 BU OyJeTe BUIbHI yBeuepi, IPUXOAbTE B
Halll My3€H.

8. S nyxe cromneHa. HacTymHOro THXKHS S CKIAQgaTHMYy ICOUT, TOMY 5 3apa3
HaANpPY>KEHO MPaIlor0. 3BUYAIHO 5 MPAITIOI0 3paHKy J0 Mi3HBOTO BEYOpa.

9. Konm s ixaB mo 10po3i, panToM Mepea MaIIMHOIO 3'SBUjach Kimka. S ompasy
3ynuHUB aBTOMOOUTh. Konu s BUiiIIOB 3 MammHu, 1100 MEPEeCBIIYUTUCH, IO
HIYOTO HE CTAJIOCS 3 TBAPUHOIO, 5 MO0AYUB, 1110 BOHA BTEKJIA.

10.BiH rasHyB Ha XJIOMIIS 1 0Jpa3y 3pO3yMiB, 110 JA€Ch OAYMB MOTO paHile.

11.Mos moapyra 30upae JUCTIBKK MPOTITOM TPUBAJIOTO Yacy. 3apa3 ix y Hei Tak
Oararo, 1110 BOHA HE 3Ha€, JIe iX 30epiraTy.

12.0cb ne Bonu! Mu Bac ckpi3b mrykanu. Jle Bu Oynu?

13.Buopa Hai k1ac XoAuB A0 My3er0. S He miIoB, TOMY 10 s BXKe TaM OyB.

14.Bu nymaere, 3aBTpa Oyae gom? — CroaiBaeMoch, 110 Hi. MU IJIaHyeEMO MOiXaTu
3a MICTO. SIKI10 Imije JOI, MU HE ITOIAeMO.

15.1Toku BiH poOUB ypoKH, Oro O6ATbKO CiayxaB pajio. baTbko cka3zaB, 110 OCTaHHI
HOBUHU OYJIH I[IKaBUMHU.

16.4 # raaku He MaB, 1110 BOHU NMPUNUTYTh TaK IMIBUIKO.

17.Konu nitv BURIIUTA 3 JOMY, BOHM 3rajiajiv, 110 HE B3SJIU 3 COOO0I0 MapacoibKy.

18.Hapemri Mmu npuOynu B [Tapux. S nyxe maciuBa. S 3aBxau XoTuia noOyBaTH B
ctouili Opaniii.

19.BiH 3amporoHyBaB IITAM HITH 10 300napKy. Bin Tam He OyB 3 IUTUHCTBA.

N
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EX. 7 Po3kpuiiTe T1y:KKH, B/KMBAIOYH Ji€CI0BA Y HEOOXIAHOMY 4aci.

1. You (to have) your contract soon: the secretary (to type) it now.

2. How long he (to wait) for Steve yesterday? — He (to wait) for twenty minutes
when Steve (to come) at last.

3. You already (to visit) your doctor? — I (to visit) him two hours ago. — What he
(to tell) you? He (advise) to keep to a diet.

4. Are you going to read a letter you (to receive)? - No, | (not to want) to read it
now. | (to read) it when I (to be) in a better mood.

5. Yesterday | (to return) home late in the evening. I (to have) supper when my old
friend, who just (to arrive) to Kyiv, (to ring) me.

6. You already (to feed) her baby? — I (to feed) it an hour ago. My baby (to sleep)
now. It (to sleep) for half an hour.

7. They always (to go) to the country in summer? — Yen, as a rule. But they (to
spend) their holiday at the seaside next summer if they (to get) enough money.

8. As the day (to be) sunny last Sunday, we (to decide) to go to the country. We (to
get) to our place by ten o’clock. We (to enjoy) ourselves the whole day.

9. What your father (to do) at the moment? - He (to have) breakfast. As a rule he
(to have) breakfast so late on Sundays.

10. We (to see) them last week, but we (not to see) them since then.

11. She (to be) a typist for our firm since 1997. She (to work) here for three years.
But now she (to want) to change her job.

12. This year he (to write) a book which (to describe) all his

13. They (to walk) a long way when she (to begin) to insist on a rest.

14. Last night he (to be) furious because someone (to drive) into his car while it (to
be) parked.

15. | (to tell) you a million times (not to take) my sweater! Why you (to wear) it
now? If you (to put) it on again we (to quarrel).

16. They (to decide) to go to Spain. Because their friends often (to tell) them about
their glorious holiday there.

17. His brilliant intellect (to win) him an international reputation.

18. Nick already (to get) tickets for the concert? — He (to have) the tickets but
nobody to go with him.

19. My friend (to ask) me to explain him new rule because he (not to understand)
it.

20. He was sure that she (to invite) him to her birthday party which (to take) place
in a week.

EX. 8 IlepekaaaiTh aHIIilCbKOI0 MOBOIO, BXKUBAIOYM i€CTI0BA Y HEOOXiTHOMY
yaci.

1. Bu Bce mie BUBUaeTe aHTIINChKY MOBY? — Tak. S BuBUato ii Bxke nBa poku. Mii
BUUTENh KaXe 1 51 BITIYBAIO, IO 5 JOCST YCIIXy y HaBYaHHI.
2. Mu nianyeMo BUJIETITH 3aBTpa, SKIIO HIYOTO HE TPAIUTHCS.
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3. S naBHO He 6auuB CBOiX Apy3iB. S xouy, 00 BOHM MpHUixXald HA MIH JCHb
Hapo/DKeHHS. Bech Beuip Mu Oy1eMo CHJIKyBaTHUCS.

4, Konmu BIH mMOBEpHEThCA 3 O001AHKOI TMepepBU? MM dYekaeMo HOro BiKe
I’ ITHAIATh XBUJIMH, @ BIH 11lI€ HE MPUNAIIOB. SIKIIO BiH HE 3’SIBUTHCA 32 JECATH
XBUJIMH, MU TT1IEMO.

5. Kounm BoHa 3’siBHIIack y odici, BOHA MOMITHIIA, IO BC1 3 TTOJAMBOM JIUBJISTHCSA Ha
Hei. Bona 3po3ymina, 110 3ami3HuIach.

6. Tu He 3Haem, Kyu g MOKJIaa CBOIO YOpHY cyMKY? $1 Hamararoch 3HATH 11 Bxke
niBroguHu. Tu He Oaynina ii? — Byopa s 6aunna 1 y Tiit KIMHATI.

7. Bin gymas, 1mo Bech Bedip Oyae 3aifMaTHCS BUKJIIOYHO CBOIMHU CIpaBaMH. Ajie
BiH MIOMUJIMBCS: IPY)KHWHA TTOTIPOCHIIA HOTO MITH B Mara3uH.

8. S Komuch JaBHO 4YMTaB II0 KHIDKKY. 3apa3 s TMEPEUYUTyr0 il 3 BEIHKUM
3aJI0BOJICHHSIM.

9. TBos mMama Bxke MmoBepHysiach 3 podoTu? S xouy moroBoputH 3 Hew. — Hi, ii
1Ie HeMae, ajie BOHa MpUiiJie J0JI0MY 3a TOANHY.

10. Mu npairoeMo BXe TpU TOJAWHH, aje e HE CTOMWINCH. JlaBaliTe MompairoeMo
I1e Bl TOJAWHM. SIKIII0O MM CTOMHMOCH PaHiIlle, MU 3pO0OMMO TIEPEPBY.

11. Konu s 3aiIIoB 10 IIKOJH, S MOOAYUB, IO Miil BUUTEIh PO3MOBIISE 3 JBOMA
YYIHAMH. S TIIAIIOB JO0 HHOTO JIMIIE MIC/SA TOTO, K YUHI MIIILIH.

12. Bin Bxe nepekiiaB Tekct? — Tak, BiH nepeksiaB Horo 10 CbOMOi TOJAMHH.

13. 4l xouy 3HaTH, UM BOHU B)KE OTpUMAJIK HEOOXiAHY iH(pOpMAIIifo.

14. Bama cectpa ctynentka? - Hi, BoHa BKe 3aKiHUMJIA IHCTUTYT. BoHa 3akiHumIa
HOTO0 piK TOMY.

15. ko mige nmomr 1 morojga Oyjae BITPSAHOIO, MO 0al0ycsi MOraHO MOYyBaTUME
ceoe.

16. 3 xum BiH 3ycTpiuaB Hoswii pik? - HixTo He 3Hae. BiH HiIkOMy He CKa3aB Mmpo IIe.

17. 51 ne 3HaB Kynu niepeixana ixHs CiM’sl.

18. Bonu crniepeuaroThCs BAKE MiBOJIUHU.

19. Slki1o BOHM HE MPUIIMHATH CTIEpEYaTHCS caMmi, s TIOMPOIITY iX 3pOOUTH II€.

20. Konu st mpuidiioB 10710My, MOSI CiM’sl BXKeE TIOBeUepsijia BCI MUJIM KaBy Ha KyXHI.

21. Konu BiH OJI3BOHUB CBOEMY JIPYTOBi, TOM MPUHMAaB BaHHY YK€ JECATh XBUJIUH
1 TOMY HE MiJIAIIOB JI0 TeNe(OoHy.

EX.9 Po3kpuiiTe 1y:KKH, B:KHBAIOYH JIi€cjI0Ba Y HEOOXiIHi HOMY Yaci.

. Cora (to want) to have a dog. She says “If I (to have) « dog, I (to have) a friend”.
When she (to come) from school in the afternoon, she (to decide) to ask her mothel
to let her to have a dog.

. He (not to sleep) that night. He (to think) till the morn ing: his head (to be) full of
thoughts. When the morning (to come) he (to take) decision at last.

. After we (to say) good-bye to the old man we (to go) out of the house. It (not to be)
anybody in the street. The sun (to shine) brightly in the sky.

4. “I (to clean) my room and (to put) everything in its place”, she said. “You see, now

| (to go) away”.
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5. When | (to look) at my friend, | (to see) that he (to smile) from ear to ear. He (to
read) a funny story.

6. My parents (to look) at me as I (to come) in. “Where you (to be)?”” exclaimed my
mother. “We (to wait) for you since five o’clock”. She (to be) very angry with me.

7. 1t (to be) a nice party last night. Everybody (to dance) and (to be) happy. My friend
(to bring) great music.

8. If he (not to have) the money tomorrow, they (to give) this puppy to another boy
and he never (to see) him, again.

9. Last night John (to be) at his sports club. He (to think) he (to recognize) a girl who
(to come) into the gym. “I (to think) I (to see) you somewhere before,” he said.

10. Yesterday my father (to want) to telephone his old friend. They (not to see)
each other for ages. My father (to think) that he (to forget) his telephone number.
11. Two hours ago we (to speak) in my room. We (to hope) that nobody (to hear)

our conversation.

12.  Right now he (to need) to improve his social English for his job.

13.  Yesterday, | (to come) to my dentist. | (to wait) for him in the reception. When
his secretary (to come), she (to offer) me to read a magazine | (to refuse) as I (to
wait) for him for fifteen minutes and (to read) all the magazines.

14.  As a teenager she (to be) a shy person but she (to become) very self-confident
after she (to return) from a year abroad.

15.  Last morning, when Beth (to look) out of the window, she (to realize) that it (to
snow) all night. Beth (to decide) she (not to go) for a walk at three o’clock.

Ex. 10 IlepeknagiTh aHIJiCHKOI0 MOBOI0, BKHBAWYHU [i€cjoBa Yy
HeOoOXiTHOMY Yaci.

1. SIk TINBKYW s 3aMIIOB 10 KIMHATH, S 3PO3YMIB, 110 XTOCh MaJMB y Hiil. S BiIKpuB
BIKHO, 11100 MTPOBITPUTH KIMHATY.

2. Ilin wac 06imy BoHa Oyna B moraHoMy HacTpoi. BoHa Hamaranach HOJ3BOHUTHCH
Ha 3aJII3HUYHY CTAHINIO MPOTITOM BChOTO PaHKY, aJie JIiHis BeCh yac Oysa 3aiHATa.

3. Tu mymaeni, 1m0 TH MOXeEI BUKOHATH 110 poboTy cam? Tu momunsenicsa. Tu He
3aKIHYUII 11 10 BEYOpa, SIKIO0 MU TOO1 HE TOTTOMOKEMO.

4. CKUJIbKY JTHIB TH TIPAITIOENT HAJ 1i€10 cTaTTero? — S mumny 11 BXXe 1’ STh JHIB, ajie
1ie He JomucaB i1 70 KiHIM. S MUIaHyr 3aKiHYMUTH 11 4epe3 ciMm AHiB. — Tu jacu
MEHI OYHUTATH i1, IK TITbKH HAITUIICIII?

5. Konu BoHa mobauniia, sk TIMOOKO BiH MOpPi3aB PyKy, BOHA HE 3JsgKaiack. [{o 1iporo
BOHA B)ke 0araro pa3iB 0aunsia KpoB.

6. le TBiif Opatr? — Bin y napky. Bin rynse 3 cobakoro. Bin BUiiIIOB 3 10My AecCsATh
xBuauH ToMy. — Konu BiH moBepHeTbesa? — S mymaro, BOHH TYJISTHMYTH I
XBUJIUH JBAIISTh.

7. Mu otpumanu Tenerpamy Mi3HO BBeYepi. SK TIIbKH MU MPOYUTAIIN 110 TEJIETpamy,
MU CUTM B MalIMHY 1 oixanu 10 6abyci. Mu cnoxiBanucs npuixat 10 6adyci 10
HOYI.
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8. Omsaran manbro. Illo T pobutumemn:, sk craHe XonogHo? Tu Mokemn
3aCTYAUTHCS, IOT0/1a 3MIHIOETHCS MPOTSITOM JHS.

0. Temep s po3ymito, YoMy s HE MOXY BIIKpUTH JBepi. Bike I’AThb XBWIHUH S
HamMararocs BIAKPUTH iX He TUM KiaroueM. Kirrod Bif 1ux aBepeit s 3a0yB Ha poOOTI.

10. Miit Opar 4uynoBuUi THCbMEHHUK. BiH HamucaB KidbKa KHHXKOK, SIKI CTaau
BIJIOMUMH y BChOMY CBIT1. 3apa3 Miii MpaIfo€ HaJl HOBOIO KHUKKOIO.

11. Mu cnopaiBaiucs, 10 BOHA IPHife O ChOMIN TroAuHIl. AJle MU MOMUJIMIIKCE. I
noi3 npudyB 0 BOCbMiN. My roiuHy 4eKanu i Ha BOK3aJIl.

12. 3 kUM TH pO3MOBIISIB, KOJIU 5 3ycTpiB Tebe Buopa? XKiHka, 3 KOO s pO3MOBIISIB,
Oyna MO€I0 BUMTEIBKOIO ICHAHCHKOI KiNbKa pPOKiB ToMy. MeHi OyJ0 HpPHEMHO
MOTOBOPUTH 3 HEIO, TOMY II0 MU HE 0AYHIIUCh MPUOIU3HO JBA POKHU.

13. IIo 3 To60r0? — Jlymaro, 10 s 3aXBOpiB. Y MEHE BHCOK» TeMmIlepaTypa. —
K10 TH XBOPHI, g pajKy TOO1 BUKIMKATH JIKApPA.

14.11lo Bu poOUTHMETE 3aBTpa O ChOMiM Bedopa? — Mu mnpuiiiemMo a010My O
IIOCTI, @ O ChOMIiMl TroJMHI MU OyJeMO TUBHUTUCH cepiai. Mu moBedepseMo 10
BOCBMOI TOJIUHH, 1 0 BOCBMIH MM1JIeMO Ha TMPOTYJISHKY.

15.51 naBHO He OTpUMYBaB JHCTIB Bil CBOiX Jpy3iB. Ha 1boMy TIKHI S HamucaB
K1UJIbKA JIUCTIB 1 CMOJIIBAIOCh OTPUMATH BiJIMIOBIJI1 Yepe3 THK/ICHb.

16.3aBTpa y HbOTO ypOK aHTIIHCHKOT MOBU. BiH mucaTuMe AMKTAaHT Ha ypolll. 3apas
BiH BUUTH CJIOBA. BiH BUBYUTH iX O CbOMOI TOJIUHHU.

17.1i nBOIOpIIHA cecTpa BUMUTHCS B 1HCTUTYTI. BoHa BuuThea yxe Tpu poku. Yepes
JIBa pOKM BOHA 3aKIHYMTh HaB4YaHHs. — SKy mpodecito BoHa oOpana? — Bona
Oyne Jikapem.

18.Konu BiH moGauymB ii, BiH miACTpUOHYB BiJ 3AMBYBAaHHSA: BOHA OyXKe IUBHO
BOpanach.

19.111o T pobutnumen, ko Mu npuiiaemo? — S podbutumy ypoku. I podbutumy ix
BJK€ MIBTOPH T'OJMHM, KOJIM BU MIPUIACTE.

Ex. 10 IlepekaaaiTh aHIiHCHKOI0, BAKUBAIOYH Ji€CJI0BA Y HEOOXiTHOMY Yaci.

1. Boun Wmmm BYJMICIO 1 PO3MOBIISUIM, KOJIM BOHA pamnToM 3a0yia, M0 XOTija

CKazaTH.

Xiba TH HE mam’sATaell, K s CKa3aB, [0 MU 3aIli3HUMOCH Ha 300pH?

3. Konu 4 3yctpiB 1i XBUIMH ABAALATh TOMY, ii o4l Oyiu 4yepBOHI. S 3p0O3yMiB, 1110
BOHA IlJIaKasa.

4. BiH yxe MiBroJMHU HaMaraeThCsl 3HAWTHU CBOTO CUHA. Sl iyMaro, 10 XJIOMYUK JIECh
CXOBaBCH.

5. Konu BoHa nmpwiiniuia 1010My, BOHA 3rajiaja, 1o 3adymia 3aiTu 10 3yOHOTO JiiKaps.
Bona Habupaiia Homep Maif>ke MBroANHM, aje JiHisg Oyra 3aiHsTa.

6. Moro apysi 4ekaroTh HA HBOTO BXKE FOAKMHY, a BiH BCE Ie He HPUIIOB. KO BiH
HE TIPHIiZIE 3a 1eCATh XBUJIMH, . BOHM MMIIyTh HA TUCKOTEKY 0€3 HhOTO.

7. Mu moroauianchk, KOJIM BOHA 3alpoOIOHyBala HaM MITH B TeaTp. BoHa 3ameBHsna,
110 BUCTaBa OyJie 4y/10BOIO.

no
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8. S mpwmifioB 1oA0My O ChOMiil. S MOBeUepsB 1 MOYaB YUTATH KHIKKY, SIKY S B3AB Y
o10morei. S yuTaB ii BKe MIBroJAWHU, KOJHU 5 3TaJiaB, 110 HE MOJA3BOHUB CBOEMY
JIBOIOP1THOMY OpaToBI.

9. Mu He aymanu, 1O BiH Bi3bME€ y4acTh y Il poOoTi. BiH 3aBkaum Hamaraerbcs
YHUKHYTHU OY/Ib-SIKUX JIOJAaTKOBHX 3aBIaHb.

10.5Ix TiABKM s 3BUIBHIOCH, S TMOJA3BOHIO TOO1. S 1mie HiKOIM HEe OpaB ydacTi y
noAiOHUX 3ax0/1aX, TOMY MeHI1 Tpeba Jo0pe moayMaTH, IepIl HiX s aM BIAMOBIb.

11.3 Toro yacy, Ik MU IPUIXaIH CIOJIW Ha BIATIOYMHOK, CHIT 17€ IIO/IHS.

12.BoHy mpuidnuiM AOJOMY OIIBHOYI, TOMY IO Bedipka 3akiHumiach mizHo. Komu
BOHU 3aWIIIJIN 10 KBApTUPH, BOHH MOOAYHIIN, IO BC1 BXKE CIUIATS.

13./le xuBe TBOs TiTKa? — BoHa moixana 10 XapkoBa I’ sITh POKiB TOMY 1 3 TOTO Yacy
YKUBE TaM.

14.Kinka cunina Ou1s BikHA 1 aymana. Bona nymana mpo Te, mo ii moapyra He
3aifIiia 10 Hel mepe TUM, sk rnoixatu 10 Kuesa.

15.Mu He chnojiBaduCh, 10 BOHM MPHUIAYTh TaK MIBUAKOI MU HE NPUTOTYBaIH
KIMHATY JI0 IXHbOTO TIPUI3Y.

EX. 11 Po3kpuiiTe 1y:KKH, BJKUBAIOYH JIi€CJI0BA y BiINMOBiAHOMY Yaci.

1. They already (to announce) the results of our tests? Yes, they (to do) it some
minutes ago. — What mark you (to get)?

2. What (to be) wrong? | see you (to be) in a bad mood? - | (to translate) this article
since morning, but I (not to finish) it yet.

3. Where they (to be)? — Last week they (to leave) foe Paris. If | (to receive) any
news, | (to let) you know.

4. You (to know) him well? - I (to know) him since childhood. He always (to be) a
very honest man.

5. What he (to do) in the garden some minutes ago? — He (to find) a little bird. He
(to think) it (to fall) out of the nest.

6. Yesterday on my way home | (to meet) my daughter. She (to tell) that (to wait) for
me for two hours. She (to lose) her key.

7. He always (to dream) to become an actor. He (to dream) about it since childhood.

8. | (to be) very tired, when | (to come) home yesterday. When | (to begin) to warm
my dinner, my friend (to phone) me. We (to speak) only for five minutes, but when
| (to enter) the kitchen, | (to see) that | (to burn) it.

9. After they (to spend) their holidays together, she (to understand) that her friend
(not to be) such nice per son as she (to think).

10. You (to take) you children to the zoo next Sunday? Yes, they never (to be) in
the zoo before. I (to hope) they (to like) it.

11. One morning a letter (to arrive) to them. The letter said that their aunt (to
arrive) the next day.

12.  Who (to give) you my phone number? — | (to ask) Nick to give me your
number as | (to want) to tell you something very important.
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Ex. 12 Tlepekyagith aHraiichbK0H0 MOBOI, BXKHBaI4M JiecjoBa y Present,
Past Ta Future Simple Passive.

MeHi po3kazanu
ﬁOMy MMOKa3aJIn
it manu

MeHi 1onoMOIIn
Horo momitimm
Hac 3anpocunu
1M JO3BOJIMIINA

11 mopaInIn

9. Horo nmouynu
10. MeHi noBipwiu
11. Ix BmizHamM
12. Horo sramamu

ONOOThWDE

MeHi po3ka3yioTh
PIOMy MOKa3yI0Th
[it maroth

MeHni njonoMararoThb
Horo momiuaroTsb
Hac 3anpounyrots
IM 103BONIAIOTH
Tit pansTh

Horo 9YyIOTh
MetHi BipAThH

Ix Bmi3HAIOTH
Horo 3rajyoTh

MeHi po3KaxKyTh
oMy HoKaxyTh
Tit NaIyTh

MeHi 10IOMOXKYTh
Moro moMiTATh
Hac 3anpocstb
M no3BONATH

Tix MOpAAATh
Horo nouyiots
MeHi noBipsTh
Ix BIi3HAIOTH
Woro 3ranators

Ex. 13 Po3kpuiiTe 1y:KKu, B)KuBaw4m aieciaoBa y Present, Past, Future Simple

Passive.

©CoNokwWNE

His car (to steal) last night.

Cheese (to make) from milk.

The dog (to give) some food in ten minutes.
The telegram (to receive) last week.

These television (to make) in Japan.

He (to give) a lot of money last month.

All the students (to invite) to the party next week.
| (allow) to go for a walk now.
This man (to arrest) last year.

10. My question (to answer) soon.

11. Her book (to finish) this month.

12. The article (to translate) in three days.

13. Furniture (to make) from wood and plastic.
14. The news (to announce) tomorrow.

15. The patient (to take) to hospital last Friday.

16. The pupils (to explain) a new rule at the next lesson.

17. He (to appoint) a new manager.
18. Dictations (to write) every day.
19. This newspaper (to sell) everywhere.

EX. 14 IlepekaaaiTh aHIIiCHKOK MOBOIO, BXKMBAIOYH Ji€cioBa 'y Present,
Past, Future Simple Passive ado Active.

1. 51 mompocuB CBOro apyra JOMOMOI'TH MEHI.
2. MeHe nonpocuiiv I0OMOMOT'TH HOMY.
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Buutens naB yuHsSM BaKKe 3aBJIaHHS.
VY4HsM fanu BaKKe 3aB/IaHHS.

Mu yacTo 00roBOprOEMO BaXKIIMBI MUTAHHS BIOMA.
BaxxnuBi nmuTaHHs MU 0OTOBOPIOEMO BAOMA.
3aBTpa BOHA 3aKIHYUTH 1[I0 POOOTY.

I{ro poboTy Oyje 3aKiHUEHO 3aBTpa.

. Bona ckazana Ham npaBny.

10 Hawm ckazanu npapmy.

11.Tnoxi BiH 3a0yBae KynuTH xJida.

12.Yomy npo 11e yacTo 3a0yBarOTh?

13.BiH noBepHEe KHUKKY BUYACHO.

14 Kamxky Oyzie MOBEpHEHO BYACHO.

15.11 6yuHKM OoOyAyBaliu ABA POKH TOMY.
16.Mawma He 103BOJIsI€ M I'paTH Ha BYJIMIII.
17.IM He 103BONAIOTH TPaTH HA BYJIMIII.
18.Konu OyayTh BianpaBiieH1 JUCTH?

19.BoHu 3ycTpiHyTh HaC Ha BOK3aJli.

20./1e Hac 3yCTpiHYTH?

©ONDOTA W

EX. 15 IlepekaaaiTh aHriicbK00 MOBOIO, BXKMBaIO4H JiecaoBa y Present,
Past, Future Simple Passive ado Active.

1. KHIKKH TOCTaBIATH HA TOJHIII.
2. XTO BUKOHAE 110 poOOTY?
3. Komu mro po6oty Oyae BUKOHAHO?
4. 5 Kyno MaluHy.

5. Jle kynuiu 110 Mamvny?
6. Mene 3ycTpinau Ha BOK3aJII.

/. HacTynmHOrO TH>KHS MU HaIlMILIEMO TECT.

8. 1o Oyno HamucaHo B JIUCTI?

9. Mu 320y 3aMKHYTH JBEPI.

10. JIBepi Oysu 3aMKHEHI.

11. KBiTH 3p1KyTh 1 MOCTABIATh y Ba3zy.

12. Jle npoaaroTh 111 )KypHaIu?

13. Konu nepeBipsTh Hallll JUKTAHTU?

14. BiH noMHUB TiIOTy TOJUHY TOMY.

15. N'oguny TOMY OiAJIOTy TOMUJIH.

16. Sk BUKOHAIOTH 1€ 3aBIaHHI?

17. Momy He mamyTh IUX Hamnepis.

18. Ham He mokazaiu HOBOTO (hUIbMY.

19. Bin moka3aB HaM CBOIO KIMHATY.

20. Marnitodon 6y/e BIIpEeMOHTOBAHO BYACHO.

EX. 16 Po3kpuiiTe nyxku, 100upaoyu HeoOXiaHy popmy aieciiona.
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| They (posted/were posted) the letters yesterday.

The letters (posted/were posted) yesterday.

You can (leave/be left) your case here.

13.  The case can (leave/be left) here. >. He will (tell/be told) me the truth.
(I. The truth (tell/is told) to me.

You may (put/be put) your hat on.

L The hat may (put/be put) on.

I The machine mustn’t (use/be used) after six o’clock.
17.  They mustn’t (use/be used) the machine.

18.  Tomorrow | will (pay/be paid) the bill.

19.  Tomorrow the bill will (pay/be paid).

3anam’amaiime maki cJ1060CHOJIYUEHHA:
(36epHimb ysazy Ha micye nPUIMeHHUKA).

to talk about She is talked about.

to send for He was sent for.

to look at She was looked at.

to laugh at He is often laughed at.
to wait for | was waited for.

to care for His child is cared for.
to listen to They are listened to.

3anam’amaiime, wo Koau HeoOXIOHO 3a3Hauumu ocody abo 06 'ekm, 3 OOKy
AKO20 NIOMem 3A3HAE 6NIUBY, MO BIHCUBAIOMb 360POM 3 NPUUMEHHUKOM DY

This book is written by Hemingway.

Ex. 17 llepenaiiTe peuennsi B Passive Voice, 3Baxkaroum Ha Miclie B peyeHHi
BIANOBIAHOTO NPUAMEHHUKA.

He often thinks about her.

We looked for her everywhere.

People speak much about this film.
They sent for Alice.

She cares for her baby well.

They always laugh at Tom.

We will listen to the teacher attentively.

| always wait for my friend for a long time.
9. She asked for this book.

10.He will look for his key.

11.They will speak about this accident long.
12.He never listens to mother’s advices.

N~ wdE
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Ex. 18 Ilepenaiite peuennsi B Passive Voice.

He broke his bicycle.

She will write a new book.

We will forgive his mistake.

Mother does not allow me to come home late.
She teaches us English.

The guide organized excursion well.

We will discuss this question in our office.
The pupils planted many trees near school.
She will serve dinner at two o’clock.

10. My little sister broke a cup.

11. We wash the dishes every day.

12. Our grandmother will send the telegram.
13. My doctor prescribed me this medicine.
14. A man showed me the way to her house.
15. My brother booked the tickets.

16. I will translate this text in the morning.

17. Jane wrote an interesting article.

18. The doctor examined patients every day.

CoNoRWNE

EX. 19 IlepekaaaiTs aHIIilCHKOI0 MOBOIO.

1. IIro crarTio Tpeba mepeKiacTy.

. KBiTH MOXHA MMOCTaBUTH y Ba3y.

. [luraHHs MOXKHA 3a/1aTH B KIHIT YPOKY.

. iX Tpeba 3alpoCUTH Ha BEUEPIO.

. [luM miIpyYHUKOM MOXHA KOPHCTYBATHCS.
. Takci MOXXHA BUKJIUKATH TOJOMY.

. OGimatu Tpeba BUaCHO.

. Hamy kiMHaTy Tpeba nepeBipuTH.

9. Peui Mo)kHa TOKJIACTH y mady.

10. Tpeba 3ycTpiTi 6a0yCIO HAa BOK3ai.
11. Cobaky noTpiOHO B3STH HA MPOTYJISTHKY.
12.  Hogi cioBa Tpeba BUBYUTH.

CoO~NO OIS~ WDN

Ex. 20 Po3kpmiiTe 1y:KKH, B)KMBaIo4u jaiecjoBa y Passive Voice. [lepekaaairs
YKPalHCBKOI0 MOBOXO.

1. My father (to send) to the rest-house yesterday.

2. This work must (to finish) in an hour.

3. I’m sure your voice (to hear) in the next room.

4. The question (not to discuss) at the last conference.
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She (to introduce) to them next week.

The letter (to receive) some hours ago.

His picture (to show) in this museum now.

When they (to ask) to come here?

9. Why my things (not to pack) yesterday?

10.The child (to take) for a walk by his mother.

11. The car (to buy) next month?

12.1 (not to give) their address the day before yesterday.
13.What language (to teach) at his school?

14.My dinner must (to cook) in time.

00~ O

Ex. 21 lepenaiiTe peuennsi B Active Voice.

| am sure | will be asked by police about this accident.

His honesty was acknowledged by all.

The leading role will be performed by my favourite actress.
The article has been altered by Nick.

His decisions are always approved by her.

The city was attacked by the enemies.

The window has been left open by somebody.

His adventures were described in his book.

. The equipment has just been delivered.

10 My departure has been planed by me before.

11.We were told that our order had not been fulfilled by the manager.
12.The children were not punished by their parents.

13.His poem is being learned by heart by Mary.

14.He was recognized as a brilliant musician by all.

15.The newspaper is being published at the moment.

16.The animal was being found at four o’clock.

17.His behaviour can’t be understood by us.

18.She was not taken to the concert by her brother.

19.0ur café is visited by a lot of people.

CoNOOR~ODE

Ex. 22 IlepekaaaiTh aHIIiHCHKOK MOBOI0, BJKHBAKOYH JTiecjioBa y Passive
Voice.

. Im y»xe Bpyunnu npuzu?

. [IpoTsiroM poKy TyT BUPOULILYBaJId OBOY1 Ta (PPYKTH.

. Kunmumu Bce 11e 9nucTsTh.

. [HCTpYKIIIT mMpoYHTa Ta OOTOBOPHIIH.

. Bona cka3zana, o yek 3ary0JieHo.

. Ham cka3zanm, 1o BCi BapiaHTH BIAMOBII OyJI0 3aIpOMIOHOBAHO.
. B upomy roreni npuitmMaroTh 6araTo 3HaMEHUTHX JIOACH.

. Hamry mpono3uiito He MO>kHa 3a0yTH.

coONO Ol S WN -
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9. 3noumnHI HEOOX1THO 3HANTH.

10. JIi>xkko B TBOI# KIMHATI III€ HE 3aCTEJICHE.

11. Hac nmomiTriin ojpasy.

12. YoMy 111€ HE CKJIaJICHO CITUCKHU?

13. S mpumnyckato, 110 TOBapH HE JIOCTaBJIAThH 3aBTPA.

14. I1i xapTUHU MOHA ITOOAYUTH B My3€1 Cy4aCHOTO KHMBOIIUCY.
15. Konu s 3aiiiioB y kabiHeT, 11e MUTaHHS BCE 1€ 0O0TOBOPIOBAJIH.
16. B upoMy xypHaii IpyKyIOTh Jy>Ke I[iKaBi CTATTI.

17. Moro npyra npu3Ha4yeHO JUPEKTOPOM LIKOJIH.

18. 1o ImicHIO CITIBalOTh BCI.

19. Mu nymanwu, o Hac 3anpocsATh Ha 300pH.

20. 5 3aruTaB cecTpy, YU BKE HAMMMCAHO JIMCTA.

Ex. 23 IlepekaaaiTh aHIIiHCHKOK MOBOIO, BJKHBAKOYH JiccioBa y Passive
Voice.

[ToninelcyrKuil cKka3as, 110 HISKUX BIAOWUTKIB HE 3HAWIEHO.

Bin OyB Hansikanuii co6akoro.

L1i coBa Oyno cka3aHO MOIIEIKH.

AHKETH BCe 1€ 3aII0OBHIOIOTh.

[t He TO3BONAIOTH BUXOAUTH 3 IOMY Ti3HO.

Buopa Ha Hei HanaB yuiick cobaka.

[x He Bi3bMYTB /10 KOMaH/IH, SKIIO BOHM HE TPEHYBATH.

bararo Temnux ciiB 0yJio OYYyTO HA BEUOP.

Komnu s 3aiitiioB A0 KIMHATH, TO 5 MOOAYUB, 1[0 HOTO PO3MOBIIL AY>KE YBAXKHO

CITyXaloTh.

10.Buopa ii BigpeKOMEHTyBaIl MOIM OaTbKaMm.

11.5Ixy 3 IOT0 KHUXKOK MEPEKIaayTh YKPATHCHKOIO MOBOIO?

12.ba0ycuny TenerpaMmy OTpUMaIy TIEPE] CBSITOM.

13.Konu mama mipuiizie 7010My, BC1 KIMHATH Oyje TpuOpaHo.

14.B ennukionenii Mo)KHa 3HalTH 0ararto IiHHOI 1H(pOopMaIlii.

15.11e# coGop BiABIAYy€E Oarato JrOACH.

16.Koymm BoHa MuIIa BIKHO, TO BOHA IMo0ayuIa, Mo CKJI0 po30UTO.

17.1710My HE JI03BOJISITh BOJUTH aBTOMOO1J1b, TOKH HOMY HE BUTIOBHUTBCS
CIMHA/IIISATh POKIB.

18.11e# MaTFOHOK MO>KHA BUKOHATHU OJIIBIIEM.

19.Bci HeoOX11HI MPOAYKTH KYTTHIIN TIEPET CBSITOM.

20.B it mikapHi JoOpe AOTISIaI0Th 3a MallieHTaMHU.

ocoNOR~ODE

LESSON 2

AGROMETEOROLOGY
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Answer the questions:

1. What is the importance of studying agrometeorology in relation to
agriculture?

How does agrometeorology differ from agroclimatology?

3. What is the importance of agroclimatology in crop production?

no

Text A

1. Agrometeorology is the study of weather and use of weather and climate
information to enhance or expand agricultural crops and/or to increase crop
production. Agrometeorology mainly involves the interaction of meteorological
and hydrological factors, on one hand and agriculture, which encompasses
horticulture, animal husbandry, and forestry.

It is an interdisciplinary, holistic science forming a bridge between physical
and biological sciences and beyond. It deals with a complex system involving soil,
plant, atmosphere, agricultural management options, and others, which are
interacting dynamically on various spatial and temporal scales. Specifically, the
fully coupled soil-plant-atmosphere system has to be well-understood in order to
develop reasonable operational applications or recommendations for stakeholders.
For these reasons, a comprehensive analysis of cause-effect relationships and
principles that describe the influence of the state of the atmosphere, plants, and soil
on different aspects of agricultural production, as well as the nature and importance
of feedback between these elements of the system is necessary.

Agrometeorological methods therefore use information and data from
different key sciences such as soil physics and chemistry, hydrology, meteorology,
crop and animal physiology and phenology, agronomy, and others. Observed
information is often combined in more or less complex models, focused on various
components of system parts such as mass balances (i.e. soil carbon, nutrients, and
water), biomass production, crop growth and yield, and crop or pest phenology in
order to detect sensitivities or potential responses of the soil- biosphere -
atmosphere system. However, model applications still involve many uncertainties,
which calls for further improvements of the description of system processes.

Agricultural meteorology — its scope and aims.

2. Aims. The primary aim of agricultural meteorology is to extend and fully
utilize our knowledge of atmospheric and related processes in order to optimize
sustainable agricultural production with maximum use of weather resources and
with minimal damage to the environment. This entails improving the quantity and
quality of agricultural crops, timber and other forest products (e.g. natural rubber),
vegetable fibres (e.g. cotton, flax, sisal), and animal products and byproducts (e.g.
hides).
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A secondary aim concerns the conservation of natural resources. The climate
may place constraints upon a particular resources. The climate may place
constraints upon a particular form of land-use at a given place and time. An
agricultural meteorologist should be (but often will not be) consulted when
questions are being examined of land-use, of the exploitation of resources and of
the deployment of technological processes. For example, the short-term benefit
from the cultivation of semi-arid grassland has often (e.g. in the former Soviet
Union) been gained at the expense of long-term damage from erosion by wind and
water. Meteorologists have the advantage of being able to take into consideration
processes on very different time-scales.

Range of subject matter.

The subject includes:

(@) The Earth (physical) sciences - specifically the physics of the
atmosphere, i.e. meteorology and climatology, but also soil physics and hydrology;

(b) Certain biological sciences - specifically physiology, ecology and
pathology of plants and animals, and associated “technologies” of agriculture.

A more detailed statement is given in the opening paragraphs of the WMO
Guide to Agricultural Meteorological Practices (WMO-No. 134):

“Agricultural meteorology is concerned with interaction between
meteorological and hydrological factors, on the one hand, and agriculture in the
widest sense, including horticulture, animal husbandry and forestry, on the other
hand. Its object is to discover and define such effects, and thus to apply knowledge
of the atmosphere to practical agricultural use. Its field of interest extends from the
soil layer of deepest plant and tree roots, through the air layer near the ground in
which crops and woods grow and animals live, to the highest levels of interest to
aerobiology, the latter with particular reference to the effective transport of seeds,
pollen and insects.

In addition to natural climate, and its local variations, agricultural
meteorology is also concerned with artificial modifications in environment (as
brought about, for example, by windbreaks, soil management, irrigation,
glasshouses, etc.); in climatic conditions storage, whether indoors or in field heaps;
in environmental conditions, in animal shelters and farm buildings; and during the
transport of agricultural produce by land, sea or air.”

This compendium considers the relationship between weather and
agriculture, and touches upon subjects that may be conveniently classified under
seven main headings: soil and water, plants, farm animals, diseases and pests of
crops and animals, farm buildings and equipment, farm operations, and artificial
modification of the meteorological and hydrological regime. Each of these will be
briefly discussed in this chapter.

Soil and water. Weathering is an important factor in creating and then
determining the nature of a soil, the organisms it contains and its capacity for
retaining and releasing heat, nutrients and moisture. Rainfall not only adds
chemical components to the soil, but it also washes out (“leaches”) soil nutrients.
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The mechanical state of the soil - as it affects the cultivation, pest control
and harvesting of crop plants, management of pastures (stocking density, etc.) is
greatly influenced by local weather conditions. In these matters the cooperation of
environmental scientists is vitally important: meteorologists must not simplify too
much the surface aspects of their work, while on the other hand hydrologists
should not assume full knowledge of all weather and climate factors. All in all,
cooperation between meteorologists, hydrologists and soil scientists needs to be
improved.

The water reservoir for plant growth and development is contained in the
soil. The amount of water available in soil depends on the effectiveness of
precipitation or irrigation, on the one hand, and on soil’s physical properties and
depth on the other hand. The rate of water loss from the soil depends on the
climate, and on the physical properties of the soil and the root system of the plant
community. Efficient utilization of soil water and cultivation techniques for
preservation of soil moisture are of major concern to agrometeorology, especially
in semi-arid areas.

Erosion by wind and water depends on regional and local weather factors.
The extent to which a given tract of land suffers from erosive agencies is,
moreover, determined by the presence and vigour of the vegetative cover.
Excessive concentration of salt at the soil surface may occur in areas especially
where there is significant evaporation and drainage is not adequate, particularly
when irrigation water is poor quality.

In all regions with a marked seasonal variation in weather, seasonal changes
influence soil conditions and hence the farming programme (‘calendar’) - e.g. the
beginning and end of rainy seasons in (sub) tropical countries; in wet climates, the
period during which the water content of the upper soil layers exceeds the ‘field
capacity’ ; or the duration of frozen ground in high latitudes.

Review Exercises:

1. What kind of science is agrometeorology?
2. Discuss three main passages of Text A (part 2) and put the questions to
each of them.

Text B
USE AND PROVISION OF AGROMETEOROLOGICAL
INFORMATION

To illustrate the variety of information requirements in agrometeorology, we
will list a few of the categories of users that meteorologists are expected to support,
showing how their needs vary. These user groups are not listed in any order of
importance and their characteristics, situation and requests may differ from country
to country.
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Owners of large farms of one km? or more are often faced with large
investments to be made, in mechanization and sometimes also in (part-time)
labour. Generally speaking, they grow a limited number of crops, progressing in
some cases to monoculture. In order to run such agricultural factories
professionally, they may require extensive weather and climate information for
planning, sometimes in a computer-compatible form.

A horticulturist, dealing with high-value crops grown over a very small area,
usually controls the climatic conditions as much as possible in a greenhouse or in
plastic tunnels. In order to make the necessary adjustments to regulate the radiation
passing through his roof and the ventilation air entering below it, he must have
quantitative information on e.g. local humidity and cloudiness as a routine matter.

Intermediate in scale between the two above-mentioned market-directed
types of farming are family farms. Their main products are usually animals or
regional staples - viticulture, cereal, grain or rice, grasses, beans or beets, fruits,
sugarcane, vegetables - and some supporting minor crops or animals besides.
These farmers are usually avid customers of agro-weather broadcasts (particularly
on hazards such as frosts) which guide their short-term operational decisions.

Cattle farmers need weather information to provide winter forage their
herds, e.g. to find out when they can make hay. In latitudes without winter, farmers
are interested in early warning about impending disasters such as floods or storms.

Government planners (say, from the Ministry of Agriculture) may have the
task of forecasting the yield of the next national staple crop harvest, as an ‘early
warning’ of crop failures is necessary information for economic measures. This
means that the meteorologist must know about the reliability of existing weather-
related crop development models. Another subject for government advice is the
climatological suitability of various regions for growing new types of crops.

Agricultural product factories, and other related business involved in
processing or transporting food for the market, can use long-term forecasts and
climatic information for planning purposes - provided that they are able to use
predictions phrased in terms of probability. They prefer statistical climate studies
to climate models (Changnon, 1992).

Investigators specialized in related subjects like hydrology and agronomy
often ask for meteorological datasets. This should be used to start cooperation.

Agrometeorological service. In order to cope adequately with such varied
requests, it is essential to establish an agrometeorological unit - preferably in a
National Meteorological Service where, together with forecasting services and a
national database, the necessary infrastructure for data collection and analysis is
already in existence. In 1980 a WMO working group recommended three
subsequent development stages after the establishment of such a unit:

(1) A ‘passive’ pre-operational stage using available infrastructure,
supplying simple climatic information for agriculture more efficiently by assigning
this task specifically to a few members of a climatological service. At this stage a
national agrometeorological committee, supported by WMO and FAO, should
identify local weather-sensitive problems;
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(2) A more ‘active’ stage, in which derived information (e.g. growing degree
days, leaf-wetness duration) is provided by a specialized unit. Some countries
might stop here;

(3) An operational stage, where advisory services and forecasts are provided,
and the necessary research is done to support such problem-oriented services.

Agrometeorology and agroclimatology can assist in two categories of
problems which could be designated as the tactics and the strategy of food
production. Strategic considerations cover the choice of crop, selection of farm
animals, design and extent of farm machinery, and methods of soil cultivation.
Strategic planning, in particular, includes the correct choice of land use, production
facilities and genetic issues. Likewise, a statistical study of past climates, their
variability, the range of possibilities - particularly extremes and sequences which
the atmosphere can generate - can prove useful in risk assessment of nature
proposals.

Tactical items relate to short-term timing of farm operations, and all that
goes to make up good husbandry. Weather forecasts can play a tactical role, always
provided that such predictions are reliable and accessible, that they do not omit
farming-related weather parameters - and that agricultural effects of approaching
weather are either understood by weatherwise farmers, or stated clearly in the
forecast.

A forecast can only be useful if there is some action that the recipient can
undertake, either to take advantage of favourable circumstances, or to reduce
adverse effects. All too often farmers are powerless to act - an aircraft can change
course to avoid a hailstorm, but farmers cannot shelter their crops.

Diurnal and annual variations of soil temperature and moisture

Periodic fluctuations of soil temperature are caused by the daily and yearly
fluctuations in solar radiation received at the surface. The maximum temperature
of the surface is reached when the flow of heat into the soil is exactly equal to the
flow outward, and so depends not only on the incoming radiation but also on heat
transfer in the soil and in air above the surface. Thus it is not surprising that the
incidence of the maximum temperature on the surface occurs some time after local
noon. At night the surface usually continues to cool until the fall of temperature is
checked by the input of solar radiation after dawn, when the curve of temperature
takes an abrupt upward turn. Observations even over a period limited to a calendar
year clearly reveal that:

(@) There is a diurnal variation of temperature to a depth of about 0.5m,
below which changes become too small to measure with conventional equipment;

(b) This diurnal variation is superimposed on a seasonal variation. Providing
there is sufficient depth of soil, the seasonal variation becomes negligibly small at
depths between roughly 5 and 20m depending upon the soil type and condition - an
average figure of 10m would be reasonable to assume;

(c) Plots of both the daily and the seasonal march of soil temperature shows
that:
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(i) The amplitude of the fluctuation decreases with increasing depth;
typically, it is halved for each 0.1m of descent into the ground.

(i) With increasing depth, the times at which the maximum and the
minimum are registered lag increasingly behind time events at the surface. This is
most clearly shown in the annual curve, and least clearly for the diurnal minimum.

(ii1) Depending on soil type and structure, soil temperatures remain constant
at depths of about 10 metres or more. Ground water with a water table below this
depth has a constant temperature, which is approximately the annual mean
temperature at the relevant station.

Observations at fixed hours may have a different physical significance
according to the time of the year they are taken. At 0.1m depth an observation at
1400 hours (local time) will generally be at, or near, the diurnal maximum. But the
minimum is reached some time after sunrise, when the effect of surface warming
penetrates downwards and arrests the fall of temperature. Therefore observation
made at 0800 hours (local time) will be close to the diurnal minimum in early
spring and late autumn - but in summer in temperature latitudes, when sunrise may
be at 0400 hours (local time) or earlier, an 0800 hours observation will take place
well up on the rising portion of the temperature curve.

In addition to the diurnal and annual courses, temperatures in the upper
layers of the soil also show irregular variations due to weather. The exchange of air
between atmosphere and soil cannot influence soil temperature much, because of
the low density (and hence heat capacity ) of air compared with that soil, but the
day-to-day variations of radiation are certainly felt in the upper soil.

Also, a sudden fall of soil temperature can be caused by heavy rain or
showers. When rain or showers occur, the decrease of the soil temperature in the
layers below the water front is more due to the decrease of net radiation than to
water. In heavy soils, the percolation speed is only about 0.2-0.3 mm h, so only
the uppermost soil layers can be cooled directly by rain water. But in sandy soils,
where water is able to percolate faster, a cooling effect of rain is frequently
measurable, especially after dry spells. The cooling effect of rain lasts often as long
as the soil moisture and thus the heat capacity of the soil is changed. The
diffusivity for a good moist horticultural soil will be about 0.45mm?s, that for a
peat soil about 0.15mm?s?, and for dry organic matter 0.I mm?2s?. In so-called
‘good’ soil, temperature fluctuations reach deeper levels, and more rapidly, than in
peaty soils or in organic mulch. Also, given the same net energy at the surface, the
surface and near-surface temperature of the dry organic layer (i.e. the layer with
poor thermometric conductivity) may reach higher maximum and lower minimum
than the ‘good’ soil.

Soil profiles often exhibit markedly different layers. On a daily basis,
calculations based on homogeneous soil characteristics may not be useful when,
for example, the topsoil has a markedly higher organic content than the subsoil.
Similar problems also arise in the analysis of seasonal fluctuations, e.g. when a
shallow layer of soil lies on rock, or when a water table occurs at a few metres
depth.
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When the soil is covered with vegetation, the upper side of the canopy forms
a new surface, which absorbs a considerable portion of incoming radiation. The
remaining part of radiation goes through the plant cover and is absorbed by the
lower leaves, the rest by the soil surface. The radiation reaching the soil surface
below a dense plant cover can be diminished to a few per cent of the total. The
amount of reduction depends on the so-called ‘leaf area index’, i.e. the ratio of the
whole leaf area (one side) to the soil surface.

Review Exercises:

1. Put 15 questions to Text B (part 1) .
2. Write a summary of Text B (part 2) in English.

TextC THE PHYSICAL ENVIRONMENT

The Environment

The environment of plants and animals is the biological and physical system
of the medium surrounding them - the biological including microbes, plants, and
animals, and the physical including air, soil and water.

Physical medium

Normally, the physical material surrounding crops and livestock is a mixture
of air, water, and soil. Air and water are found in the soil; water and soil particles
are found in the air. Aeration and soil moisture are phenomena of air and water in
the soil, while atmospheric humidity and dust are those of water and soil in the air.
The degrees of association of the various constituents comprise different types of
physical environments. For example, too much water in a field of crops may cause
waterlogging or even a flood, while too little produces drought. Therefore,
fundumental concepts of the physical and chemical properties and the interaction
of air, water, and soil in association with various forms of energy should be
understood.

(a) Air. The air has long been recognized as a colorless, odorless, and
tasteless fluid. It is a mixture of gases, present both as single elements and as
compounds, and comprises the earth’s atmosphere. Some of these gases are inert,
others active. The chemical and physical properties of each individual gas differ
widely. Information on these can be found in textbooks on physics and chemistry.
Here, the composition and distribution of the air in the physical media of crop and
livestock will be described briefly.

In the first 3.5 miles above the earth’s surface - predominant life-zone, the
natural atmosphere is generally fresh but not dry or pure. In this life-zone, the dry
atmosphere, when measured by volume, is composed of about 78% nitrogen, 21%
oxygen, and 1% of a combination of several chemically inert and rare gases (argon,
neon, and helium, etc.), and chemically active trace gases (methane, nitrous oxide,
0zone, etc.). The degree of variability depends upon the type of chemical elements
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present, in association with the physical conditions of the atmosphere (radiation,
temperature, wind, humidity, etc.). Water vapor, for example, is highly variable. It
varies from as little as 0.001 to as much as 0.01 percent in a volume of air. When
expressed by weight, it varies from few milligrams to 40 grams per kilogram of
dry air. Also, its variation with time and space is much greater than any single
constituent of the atmospheric air. Other variable constituents are ozone, nitrogen
dioxide, sulfur dioxide, hydrogen sulfide, ammonia, carbon monoxide and a few
other elements. The major constituents, namely oxygen and nitrogen, are
appreciably constant.

Liquid and solid substances of both organic or inorganic compounds are
foreign matters of the atmosphere. There are numerous varieties of such foreign
matters, ranging from airborne bacteria and fungi to sea-salt particles and
ammonium sulfate.

The average composition of air is different under the surface of the soil, in
the water, and in the upper atmosphere (about 30 miles above mean sea level). The
vertical gaseous exchange between the interface of the atmosphere and its lower
boundaries (the soil, water and vegetation) and its upper boundary (the upper
atmosphere), goes on constantly within space and time. Much of the gaseous
exchange in the lower boundaries involves living organisms. Some of the
exchanges are through such physical mechanisms as turbulence and diffusion. All
of these exchanges involve matter in gaseous, liquid, and solid states.

Growth and development in plants

It 1s necessary to differentiate the word “growth” from “development”, for
the two differ basically. Growth refers to an increase in weight or volume of a
certain organ of a plant, or a plant as a whole, within the time interval of a certain
phase or an entire life span. Development is the appearance of a phase or series of
phases during a plant’s life cycle. For example, the flowering of a plant is
“development”, while the elongation of a stem is “growth”. In considering the
plant-growing season, one can recognize that growth is a continuous function and
that development is a discontinuous one. With respect to the chemical and physical
changes in plant composition, growth gives quantitative changes but not profound
qualitative changes. Development, on the other hand, indicates the progress of a
series of qualitative changes (with or without external changes) throughout all
different stages until death. Thus, it follows that the growth of a plant can be
measured by the elongation of stem and shoot, the increase of dry and fresh
weight, and so forth; while development is usually observed by the dates of
germination, initiation of floral primordia, inflorescence, and fruiting. In other
words, a study of the development of a plant is generally morphological and
phenological in approach, but that of growth is generally physiological and
ecological.

Plant physiologists may consider growth a complex phenomenon and a
process hard to define. For growth connotes all and any of these aspects:
reproduction, increase in dimensions, gain in weight and cell multiplication, and
others. It depends upon the kind of individual organ taken as a measure of growth.
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In the case of germinating seeds and sprouting tubers, the total dry weight of the
young seedling and seed combined, or of the sprout and tubers, is less than the
weight of the original seed or tuber for a short period, due to respiration. However,
Miller (1938) has defined growth as a permanent increase in weight, attended by a
permanent change in form, induced primarily by an increase in the quantity of
protoplasm. In agrometeorology, the best definition of growth is: the increase in
weight or dimension of an organ which is most sensitive to environmental changes.
In common agricultural practice, vernalization, winter chilling, and the breaking of
dormant seeds or buds are problems of development and not growth. When the
number of an organ per unit field-area is concerned, it may be considered as either
a growth or a development problem, depending upon the kind and stage of the
organ. While flower count or fruit count is commonly considered as an indication
of the growth, the appearance of the number of leaves at each stage indicates the
development. Usually, though physiologically not sound, the number of economic
organ available is considered as a growth problem. In short, the number of an
organ per unit area is perhaps not a good indicator for differentiating the growth
from the development.

The following illustration serves the purpose: Wang (1958, 1960) has
studied the morphological development of the subterranean ears of sweet corn at
the early vegetative stage in connection with their maturity date. Emphasis was
placed in the choice of a significant element out of a group of environmental
factors as well as that of a significant period around the seedling stage of sweet
corn. A test was set up for ten different sweet corn varieties for a period of 13
years (1938-50) on Ames, lowa. It was found that the subterranean ears initiated
underground on the stem became functioning ears if environmental conditions
were favorable. Thus, (a) the time interval for the first 12 days after planting would
be the significant period; (b) the soil temperature should be one of the significant
elements; and (c) a family of curves, obtained by plotting the mean soil
temperature during the significant period against the number of days of growth for
each year and for each individual variety, serves as the predictor. In fact, each
curve characterizes the varietal differentiation. In short, this method attempts to
predict the maturity date of sweet corn about two months or more ahead of time by
virtue of the concept of the physiological predetermination through the
developmental process. A comparison of this method with that of the heat unit
approach has been worked out by Wang (1958); who pointed out that the former is
superior to the latter in its accuracy, earliness, and simplicity.

Answer the following questions:

1. Is there any difference between the biological and physical systems of the
medium surrounding plants and animals ?

2. What does the physical material surrounding crops and livestock include?

3. What is air ?

4. What is dry atmosphere life-zone composed of ?
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5. Does gaseous exchange in the lower boundaries involve living organisms?

6. Is there any difference between the words “growth” and “development™?

7. What does the word "‘growth” refer to ?

8. What does development indicate ?

9. What is the best definition of growth in agrometeorology ?

10. The number of an organ per unit area is not a good indicator for
differentiating the growth from the development, is it ?

Text D Plant Diseases and Climate Change

Although research is limited, research has shown that climate change may
alter the developmental stages of pathogens that can affect crops. The biggest
consequence of climate change on the dispersal of pathogens is that the
geographical distribution of hosts and pathogens could shift, which would result in
more crop losses. This could affect competition and recovery from disturbances of
plants. It has been predicted that the effect of climate change will add a level of
complexity to figuring out how to maintain sustainable agriculture.

Observed impacts

Effects of regional climate change on agriculture have been limited.
Changes in crop phenology provide important evidence of the response to recent
regional climate change. Phenology is the study of natural phenomena that recur
periodically, and how these phenomena relate to climate and seasonal changes. A
significant advance in phenology has been observed for agriculture and forestry in
large parts of the Northern Hemisphere. Droughts have been occurring more
frequently because of global warming and they are expected to become more
frequent and intense in Africa, southern Europe, the Middle East, most of the
Americas, Australia, and Southeast Asia. Their impacts are aggravated because of
increased water demand, population growth, urban expansion, and environmental
protection efforts in many areas. Droughts result in crop failures and the loss of
pasture grazing land for livestock.

Examples

As of the decade starting in 2010, many hot countries have thriving
agricultural sectors. Jalgaon district, India, has an average temperature which
ranges from 20.2C in December to 29.8C in May, and an average precipitation of
750mm/year.*?! It produces bananas at a rate that would make it the world's
seventh-largest banana producer if it were a country.33!

During the period 1990-2012, Nigeria had an average temperature which
ranged from a low of 24.9C in January to a high of 30.4C in April.®**! According
to the Food and Agriculture Organization of the United Nations (FAQO), Nigeria is
by far the world's largest producer of yams, producing over 38 million tonnes in
2012. The second through 8th largest yam producers were all nearby African
countries, with the largest non-African producer. Papua New Guinea, producing
less than 1% of Nigerian production.t3!
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In 2013, according to the FAO, Brazil and India were by far the world's
leading producers of Sugarcane, with a combined production of over 1 billion
tonnes, or over half of worldwide production.t36!

Projections

As part of the IPCC's Fourth Assessment Report, Schneider et al. (2007)
projected the potential future effects of climate change on agriculture. With low to
medium confidence, they concluded that for about a 1 to 3 °C global mean
temperature increase (by 2100, relative to the 1990-2000 average level) there
would be productivity decreases for some cereals in low latitudes, and productivity
increases in high latitudes. In the 1PCC Fourth Assessment Report, "low
confidence" means that a particular finding has about a 2 out of 10 chance of being
correct, based on expert judgement. “"Medium confidence" has about a 5 out of 10
chance of being correct. Over the same time period, with medium confidence,
global production potential was projected to: increase up to around 3 °C, very
likely decrease above about 3 °C.

Most of the studies on global agriculture assessed by Schneider et al. (2007)
had not incorporated a number of critical factors, including changes in extreme
events, or the spread of pests and diseases. Studies had also not considered the
development of specific practices or technologies to aid adaptation to climate
change.

The US National Research Council (US NRC, 201 1) assessed the literature
on the effects of climate change on crop yields. US NRC (2011) stressed the
uncertainties in their projections of changes in crop yields.

Their central estimates of changes in crop yields are shown above. Actual
changes in yields may be above or below these central estimates. US NRC
(2011)*% also provided an estimated the "likely" range of changes in yields.
"Likely" means a greater than 67% chance of being correct, based on expert
judgement. The likely ranges are summarized in the image descriptions of the two
graphs.

Food security

The IPCC Fourth Assessment Report also describes the impact of climate
change on food security. Projections suggested that there could be large decreases
in hunger globally by 2080, compared to the (then-current) 2006 level.}43!
Reductions in hunger were driven by projected social and economic development.
For reference, the Food and Agriculture Organization has estimated that in 2006,
the number of people undernourished globally was 820 million.**** Three scenarios
without climate change (SRESALl, BIl, B2) projected 100-130 million
undernourished by the year 2080, while another scenario without climate change
(SRES A2) projected 770 million undernourished. Based on an expert assessment
of all of the evidence, these projections were thought to have about a 5-in-10
chance of being correct.

The same set of greenhouse gas and socio-economic scenarios were also
used in projections that included the effects of climate change. Including climate
change, three scenarios projected 100-380 million undernourished by the year
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2080, while another scenario with climate change "projected 740-1,300 million
undernourished. These projections were thought to have between a 2-in-10 and 5-
in-10 chance of being correct.

Projections also suggested regional changes in the global distribution of
hunger. By 2080, sub- Saharan Africa may overtake Asia as the world's most food-
insecure region. This is mainly due to projected social and economic changes,
rather than climate change.

I. Put 20 questions to the text B
I1. Make up a plan of text B and retell it in accordance to it.
I11. Translate the proverbs and sayings . Give your own situations with
them:
My stars!
Shooting star
To believe in one’s star
How goes the world with you?
Not for the world
In season and out of season
Rush season
To be in season
Everything is good in its season

CoNOOR~ODE

GRAMMAR

The Infinitive

RULE

Bunaoku 6 saxux inginimue escusaemucs
besz wacmku “to”’:
- nicisa MOOAIbHUX OIECTIB,
- nicna oiecnie t0 make ma to let;

- nicns eupaszie: would rather ..., had better ..., would sooner ...;

y 360pomi 06 ekmusHull 8i0MIHOK 3 inginimusom"” nicis diecnie to see, to watch, to
hear, to feel, etc.

EX. 1 BeraBTe yactky “t0” mepen ingiHiTUBOM, 1e HEOOXiTHO:
1. He likes ... play football.

2. She can ... speak English.

3. We let them ... go there.

4. Don’t help her ... do it.
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May I ... take your dictionary?
He made me ... do it.
Mother let us ... swim in the river.
I don’t want ... see him.
We would rather ... go home.
. They wanted ... speak to us.
. Would you like ... drink?
. You had better ... take this medicine.
. They couldn’t ... find their child.
. It’s time ... go for a walk.
. I’d like ... believe you.
. We were ready ... go out.
. My parent’s didn’t let me ... go to that party.
. Do you like ... dance?
. Would you like ... listen to my song?
. His joke made me laugh.

EX. 2 3aminiTh migKkpecJieHi YacTUHU pevyeHb iH(IHITUBHUMHU 3BOPOTAMM.

Ex. He has a lot of books which he can read.
He has a lot of books to read.

1
2
3
4
5.
6
7
8

Q.
10.
11.

12,
13.
14,

. I would like to offer you the dress which you can buy.

. Have you chosen the project of the house which you will build?
. Is there something which you can show us?

. Here is a man who will do this work.

Could you give me a book which I can read?

. Jack’s brought us a new film which we can see.
. They have a lot of work which they must finish in time.
. She has less time in which she will tell you everything.

Here is an interesting physical process which we can study.
Mother bought a lot of fruit which we can eat.

You can put on the coat which will warm you.

Our teacher gives us many rules which we must learn.
Can you give me a pen which | can write with?

Here are some proposals which we have to discuss.

15. Has she typed the documents which | will sign?
RULE
®opmu iHdiniTHBA
Active Passive
Indefinite to ask to be asked
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Continuous to be asking
Perfect to have asked to have been
asked
Perfect to have been|----
Continuous asking
ATTENTION

3eepuimo yeazy Ha 3HauenHs pizHux gopm inginimusa!

Active | Indefinite | am (always) glad | 4 paouu  (3asscou)
to help you. O0NOMO2SIMU 8AM.
Continuous || am glad to be|A paoutl, wo
helping you now. 00noOMaA2aio 6am 3apas.
Perfect | am glad to have | I paoui, wo Oonomic
helped you. 8am.
Perfect | am glad to have | I paoui, wo Oono
Continuous | been helping you Ma2aio 8am 3 pamKy.
since morning.
Passive | am (always) glad | 4 (3asoicou)  paouii,
Indefinite to be helped. KONU MeHi
0onomaz2arome.
Perfect | am glad to have |4 paouit, wo meni
been helped. 00NOMO2I.

Ex. 3 IlepekyaaiTh yKpaiHCbKOI0 MOBOIO, 3BepTal0uM yBary Ha Active
Infinitive Ta Passive Infinitive.
1. 1 am glad to meet him.
. He was glad to be met at the station.
. She is sorry to tell you about it.
. She didn’t want to be told about it.
. The child doesn’t like to be punished.

. He wanted to be invited to this party.
. We hope to be sent to the conference.
| have a great desire to spend next summer in Paris.

2
3
4
5
6. To buy a new dress is her only dream.
y
8
9.
1

0.Nobody wants to be laughed at.

EX. 4 3aminiTh minkpeciaeni yacrunu peuens Perfect Infinitive. Iepekaanirs

YKPaiHCHKOKO.

1. He is sorry that he has said it.

2. She is glad that she has received his letter.
3. Tom was happy that he had been taken to the zoo.
4. | remember that | had met this woman before.
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Susan is sorry that she has spoilt mv picture.

I wasn’t glad because I had been appointed to the post of manager.
He was angry because he had been interrupted.

The pupils are in a good mood as they have written the 1 test without
mistakes.

9. The boy was sorry because he had forgotten Loi’s book at home.
10.We are glad that we have been invited to the party.

11.She is very happy as she has achieved her aim.

12.He is very upset because he has not passed his exam.

00~ o O

EX. 5 IlepekiagiTh aHIIiHCHKOI0, B;KMBAIOYH BiANOBiAHY opMmy iHpiHiTHBA.
BiH BUpIlIMB HE T3BOHUTH iil.

Mu aymaeMo He 3aJuIIaThCs TYT A0 KIHIIS JIEKIi.

3naeTbes, 3apas /1€ CHIr.

Bona Bupimmia He poOUTH 1BOTO.

Bin mo0uTh po3moBiaTH CMIMIHI iCTOPII.

Bin mo0uth, Koau oMy pO3MOBIAAIOTH CMIIIHI 1CTOPI].

Bin 3ay10BoIeHNH, 11T0 HOMY PO3IMOBLIH IO 1CTOPIIO.

S 3ynuHuBCs, 100 NOAUBUTUCH HA TPy CAMOISUIBHUX apTUCTIB.
. IIpueMHoO OyJ10 3HOBY IIaBaTH B MOPI.

10 3naBanocs, IO i€ JOIII.

11.4 cnogiBaBcst OyTH 3alpPOILIEHUM Ha iXHE BECIIUIA.

12.Bin O0yB 3a10BOJIEHUH, 110 BiAMOBIB HA BCi TUTAHHI.

13.MeHi IpUEMHO PO3MOBIISITH 3 TOOOIO 3apas.

14.MeH1 3aBX]11 IPUEMHO PO3MOBJISITH 3 TOOOIO.

15.Bona He 1100uTh, KOJIM 32 HEIO CIIOCTEPITratoTh MiJ] 4ac poOOTH.

©ONDORWNE

REMEMBER

3amnam’staire!
Complex Object ckradacmovcs 3 imennuka y 3a2aibHOMY GIOMIHKY
abo 3atiMeHuKa 8 00 eEKMuUeHOMY GIOMIHKY ma iH@IHIMuea K
OiliCHO20, MAK [ NACUBHO20 CMAH)).

I like him to dance.

MeHni moo0acThes SIK BIH TaHIIOE.

| want you to give me this book.

S xouy, 11100 TH JaB MEHI 1110 KHUXKKY.

Vrpaincororo mosoro Complex Object natiuacmiwe nepexnaoacmocs
NIODSAOHUM O0OAMKOBUM DEUEHHIM
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RULE

Complex Object sarcusacmuvcs nicas diecuis,
WO BUPAXNCAIOMb DANCAHHI, NOYUYIMA:

to want to like to desire
to wish to hate should (would) like

EX.6 IlepeknaniTy aHrJiiicbko0 MoBoI0, BkuBaroun Complex Object.

O©CoONO OIS~ WN -

. 51 xouy, 1m100 TH TONIOMIT MEHI.

. batbko XOTIB, 100 51 IPOYUTAB 110 KHUXKKY.

. MeHi 6 XOTiJ10Ch, 100 BOHU MPHiXaju 10 MEHE.

. BoHa xortina, mo6 #oro 3anpocuiii Ha BEUipKy.

. S TepmiTH HE MOXKY, KOJIM TH 3aI3HIOEIIICS.

. Mu xouemo, 11100 BiH 3acHiBaB IO ITICHIO.

. Moi 6aTbku He XOTLIH O, 11100 51 OTPUMYBAB MOTAHI OI[IHKH.
. Bin xoTiB Om, mo0 TH He Ka3aB LHOTO.

. Bona 6axae, 11100 TIJIbKM BU NPUHOCUJIIH il KaBy.

10. I He xo4y, 1100 BOHM 3HAIIU TIPO II€.

11. Buurens xoue, 1100 y4H1 HE EpEPUBAIA HOTO.

12. Miii apyr He x04e, 00 s 3arIaThB 3a 001,

13. KokeH BunTeNh X04e, MO0 HOTO YUHI BUMIIUCS T00pe.

Complex Object sorcusaemuvcs nicas diecais,
WO BUPAICAIOMb NPUNYUEHHSL:

to expect to suppose to think
to consider to believe to fin

Ta nicas diecnis.
to know to imagine to declare

We know him to be a kind man.
Mu 3naemo, wo 6in 006pa nouHA.
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Ex. 7 llepekyagiTh aHIJIiiicbK010 MOBOI0, BuKOpHcTOoBYI0OuUn Complex Object.

HOooo~NoOOkwWwhE

Bci BBaXkaroTh 0T0 YECHOTO JIFOAHOIO.
XJI0MYUK YeKaB, M0 OaThbKU MOXBAISATH HOTO.
A npumyckaro, 1110 BOHa HE 3Ha€ Mpo II€.
Mu ouikyBaJiy, III0 BaM JI0IOMOXKYTh. BoHa BBakae, 1110 TH MpaBa.
S dekas, M0 BIAMOBIb HATIIIUTIOTH OIPa3y.
51 BBaxkaro, 110 BoHU 3apa3 B Kuesi.
Mu npunyckaemo, 110 CHIroma/1 Bijjpi3as iX BiJ MicTa.
Bueni BBaXkaroTh, 110 i JOCHIAN € HeOS3ICUHUMU.
Mu BBakaeMo, IO BOHA HAWKpala y4eHULIs.
. Bci cnioaiBanuce, 1110 kopadesns npudyie BYacHoO.
. Bin He BBaxkae MeHe JIIHUBUM!
. S1 npumnyckas, 110 i1 IpUOIU3ZHO TPUIISATS.
. M. Mu BBaXkasii Oro IOCUTh XOPOOPOIO JIFOUHOIO.
. Tu mpumyckaeni, 1110 BOHU MOBEPHYTHCS 332 TUKJICHb?
. He BBaxkaiiTe iforo OpexyHoMm.
. 51 HaBITH HE PUITYCKAB, 1110 IXHSI KOMaHa MePEeMOXKE.
. YoMy BiH BBakae, 110 g 3p0O3yMit0 ioro npobdiemu?

Complex Object sorcusacmuocs nicas oiecnis, "wo
BUPANCAIOMb HAKA3, NPOXAHHS, 003811, NOPAOY.

to order to advice to request to command
to recommend  toask for toallow  to permit

| asked for the telegram to be sent at once.

A nonpocus, wob meneepamy 6i0npasUIU HE2AUHO .

Complex Object sorcusacmocsse maxux
KOHCMPYKYIAX

To make somebody do something
To let somebody do something
To have somebody do something

RULE
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3eepuimo ysazy!
36opom 3 iH@iHimueom eupadxicae, 8 OLILULOCMI BUNAOKIB, 3AKIHUEHY
oiro.
36opom 3 diENPUKMEMHUKOM 8UPAdCAE Oit0, WO MPUBAE.
Tlopisusiime:
| saw her enter the room.
A bauue, sx 6oHa ysitiuiia 00 KiMHamu.
| saw her entering the room.
A bauus, ax 6ona 6xoouna 00 KIMHAMU.

Ex. 8 IlepeksiaaiTh aHrJiiicbkor MOBOI0, BUKOpHcTOBYI0UH Complex Object.
1. Bonu Hakazanu, o0 ixHi pedi IPUHECIH B HOMED.
2. MeHemxep nopaaus, 100 s B3IB KPEIUT.
3. Bin He n03BosMB, 11100 TOBapH 30epiraiu B KPaMHHUIII.
4. BuuTtenb 103BOJIUB iM KOPUCTYBATUCH CIIOBHUKOM.
5. Bona He npocwuiia, 100 JOKYMEHTH BiANPABUIIU.
6. Mu He 103BOISIEMO, TIIO0 MEOITI TICYBAJTH.
7. Moro 6aThko Haka3as, 06 TOMUIH IIiUIOTY.
8. Odiuep HakazaB, MO0 MOYUCTUIH 30POIO.
9. 4 He mpocuB, OO KBITH MOJUBAIIN TaK 4acTo.
10.Bona npocutsb, 06 BaJli3u MOCTABUIIM B MAIIUHY.

Ilicasn Odiecnie, wo 6upasicaroms CHAPULIHAMMS, MOXNCE BICUBAMUCH
maxoxc Q6’eckmuuni  Jlienpukmemuukoseuit xomnaexc (The
Objective Participle Complex). Vkpaincororo 6in nepexnaoacmuvcs
RIOPAOHUM DEUEeHHSM.

The Objective Participle Complex ckradoacmocs 3 imennuxa 6
3a2anNbHOMY GIOMIHKY AO0 3AUMEHHUKA 8 00 €KMHOMY BIOMIHKY ma
Present Participle.

Ex. 9 Ilepedpa3syiite peuenns, BukopucroBywun Complex Object 3
Ni€ENPUKMETHHUKOM.

1. They were playing football. We watched them.

2. He was going along the street. | saw him.

3. She was telling lie. We heard it.

4. They were dancing. I didn’t see them.

5. The wind was getting stronger. He felt it.
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6. The two man were laughing at him. He noticed it.

7. My grandmother was sitting in the arm-chair. | saw her.
8. Somebody was touching his hand. He felt it.

9. The man was getting angry. We felt it.

10.Children were playing with a dog. Did you see them?
11.His wife was washing up. He watched her.

12.The typist was typing a letter. | watched her.

Ex. 10 IlepexaaniTe aHrJjilicbko MOBOI0, BuKopucToByrw” Complex Object
3 TiENPUKMETHUKOM.
1. Bci uynu, ik BiH BUTOJIOIIYBaB IPOMOBY.
2. Bona cmoctepirana, ik He60 TEMHLIO.
3. 51 6auuB, SK BiH MIIIOB B HAMIPSIMKY CTAHIIII.
4. Mu criocTepiraiu, siKk JOCIITHUK MPOBOJIUTH EKCIIEPUMTT»,
5. Bin 6auuB, sik BOHa 3aKpuBaJia KPAMHHUIIIO.
6. Tu 06U crioCTEpiraTy, K Majlal0Th CHIKUHKA?
7. JliBurHa BiIuyJia, SIK CIIbO3U KOTATHCS 10 ii mokax. 1
8. Tu xonu-HeOyab cocTepiran, Ik rpatOThCs AebGiHN?
9. 5 mouyB, SIK XTOCH CITIBa€ B CYCIJTHIA KIMHATI.
10. Mu gacTo criocTepiraiu, K 0aBIsSTbCS MaJICHBKI 3BIPAT y 300IapKYy.
11. Bu 6auniy, sik po3nuiiach pika?
12. Ctostum Oiist BiKHA, BOHA CIIOCTEpIraia, K BiTep IPiM CYXUM JIUCTSIM.
13. Tu xonu-HeOyAb Oaymia, siK KiT JOBUTh MUIILY?
14. S cnoctepiras, sIK ITaxXy BIAJIITAIOTh HA MIBJEHbD.

Ex. 11 Ilepekaanith aHrJiiicbK0OI0 MOBOKW, BHKOpHCTOBYHuUH Complex

Object 3 indinirnBoM a60 TieNPUKMETHUKOM, Jie HEOOXiTHO.

1. CrynenTtu crioctepiraiu, sik mpogecop MepeanBISIETHCS CBOI Marepu.

2. 51 moMiTUB, IO BiH YBaKHO CITyXa€e MEHE.

3. .4. Mu He 6aunii, SIK TEIKONTEP IMiTHABCS 1 MOJIETIB.

4. A. 51 moiHO MOYYB, SIK XTOCh 3aKpUYaB.

5. Bona crioctepirana, sik ii MaTu 1IuIa CyKHIO.

6. (1. 'magadi mobaunsu, ik CIOPTCMEHU KUHYJIHCS BIEPE/I.

7. 51 6auuB, sIK Miii cycia pubanus.

8. XJonmuuk crocrepiras, Ik HOro TiTKa IIyKae CBOI OKyJsipH, 1). BiH BiquyB,
K TOBapuIl o01iMae HOTO 3a IJIeyi.

9. Tu Gauuur 110 TIBYMHY, 10 TOCMIXA€THCS TOO1?

11. Mu nouynu, o XTOCh O1KUTH 32 HAMHU.

10. 4 BiguyB, ik MO€ cepiie O’ €TbCs BiJl IIACTSL.

11. Bin noGauyuB, 10 XBWJI1 BITHECIH TUTIT Y MOPE.

12. Bin nomiTHB, SIK XJIONEIb MITHAB 11 XyCTKY.

13. 51 GauuB, K BOHH BEUEPSIIU B PECTOPaHi.

14. Bomna Biguyina, 0 XJIOIMYUK TUBUTHCS HA HET 13 3TUBYBAHHSIM.
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CoNOOR~ODE

15. T'enpi 6auuB, sIK BiH IOBEPHYB HAMPaBO.

16. Mu nouyinu, K BU MOIEPEKAIN X PO HeOe3MeKy.

17, S HiKOJIM HE UyB, SIK Tpa€ el BIAOMHUN MY3HUKaHT.

18. S ciocTepiras, K )KypHaJIICTH 3a7aBajid MUTAHHS JCITyTaTy.
19. Mu crioctepiraiu, Kk po3BaHTaXyBaju TOBAPH.

Ex. 12 Ilepexaanirh aHrJjiiicbko0 MoBoI0, BUKopucToBYIoun Complex Object
3 iH(iHiTHBOM 200 JiENPUKMETHUKOM.

51 HiKONIM HE YYB, SK BOHHU CITiBaIOTb.
K BIH pO3MOBIIa€ BipIlli, SIK BOHA TPA€ Ha CKPHUIIII, 1100
XJIOITYMK TIJIaKaB, 00 BOHU CBAPUIIUCH.

Tu ays, SIK XTOCh TIOCTYKaB y 1Bepi?
K BIH BUMIIIOB 3 KIMHATH? SIK S BIIIIOBIB HA TBOE ITUTAHHIA?
SIK TIIIOB JOIT?

Bona 6aunina, SIK 1171’ iXaB aBTOMOO1Ib.
SIK B1H JOIIOMIT BaM. SIK 31MIIIOB MICSIb, SIK XJIOIIEIb I1THSIB
Odi. SIK BIIXOAUB 0131, 1110 TH IIPAIfOBaB B caay, [0 BU
CIIOCTEpITaiy 3a HEIO. IK MEPEXTUIN 30pi, IK MU
MepeIIBAIIA PIUKY.

3eepnims yeazy!
Konu y 360pomi Complex Object 3 Past Participle socusacmucs oiecnoso 10 have,
ye 03Havae, wjo Oit0 BUKOHYE He 0c00a, 03HAYEHA NIOMEMOM, d XMOCh [HUUL OJis
Hei abo 3a Hei.
Bin (cam) siopemonmyesag ceoio mawiumy.
He mended his car.
Bin siopemonmysas (6iooas 6 pemonm) c80io Mawiumy.
He had his car mended.

Ex.13 IlepekJaaiTy aHIIilicbKOI0 MOBOI, BUKOpucToBYroun Complex Object 3
Past Participle.
S Xo4y MIACTPUTTH BOJOCCH.
Bin xo4e BiipeMOHTYBaTH aBTOMOOLIIb.
Bona 30upaeThCs BiApEMOHTYBATH B3YTTsI.
Mu 111e He BIIPEMOHTYBAJIA TEJIEBI130D.
Bonu 36upanuce chororpadyBaTucs.
Tu BiApEMOHTYBAB TOJUHHHK?
S He X04y MIACTPUTaTH BOJOCCH.
BiH moBWHEH CHOTOJIHI MiICTPUTTUCS.
Bonu 36HpaIOTBC}I 3pi3aTH IepeBa B CaKy?

10 Bona xoTisna nomuTt cob6i HOBY CYKHIO.
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11. Ty mmem TyT oasr?
12. Mu noBHHHI HEraltHO BIIPEMOHTYBATH TeJIe(OH.

13. s >xiHKa HE X04Y€e MIACTPUTATH BOJIOCCS, BOHA X0YE 3pOOUTH 3aUICKYy.

14. Bin mioitHo cdoTtorpadyBasncsi.
15. Mu He 30upayiicsi peMOHTYBAaTH XOJOAWIBHUK, ajie TeTep 3MYIIEHI.

PR BOO~NOOAWNE

0.
1.
2.
13.
14,
15.
16.

Ex. 14 Ilepekaaaith aHriailicbKow MoBoI0, BUkopucroByroun Complex Object.

Mmu X0TiJIH, OO0 HOCIH BiJHIC Oara< J0 MalluHH.
Bin TepmiTu HEe MOKe, KOJIU TH 3 HUM CIIEPEYAEIIICS.
Mu nymaemo, il pokiB CIMIECHT.
S X04y MOMHTH TOBTY YOPHY CYKHIO JJIS BEUipOK.
51 TOroBOpIO 3 HUMU 1 IOCTAPAIOCH 3MIHUTH iXHE JI0 T€OE CTABJICHHS.
XJOMYHUK JIFOOUTH CIIOCTEPITaTH, K TUIABAIOTh PUOKU B aKBapiyMi.
TepniTi HE MOXY, KOJIU TH TTOBTOPIOEI 11 HICEHITHUIII.
BoHa xoue, 11100 moBepHyJH iif MPUKpaCH.
S 6aumB, sSIK BOHA IITHIMAJIACh CXIIAMU, aje He Oa4uB, B K1 JBEpI 3aiIuia.
Bwu 6 xoTiam, 1100 BiH HaAIC/IaB BaM JIMCTIBKY?
Jly>Ke 1IKaBO CIOCTEPIraTH, SIK TPAIOThCs IYLICHSITA.
Bin 3aBxau BBakae cebe mpaBuM.
Bona no3Bonuiia IiTsM KynmuTd MOPO3UBO.
Bbyno 6 no0pe, sikOM macnopTu BUIAIH JI0 BEYOPa.
4 He 3HaI0, YOMY BIH HE 30MpPAETHCA PEMOHTYBATH HAIll aBTOMOO1JIb.
JIuBHMI IITyM 3a CIIMHOO 3MYCHUB 1i 00EPHYTHUCH.

Ex. 15 Ilepekaaaite aHrailicbkow MoBoI0, BUkopucroByroun Complex Object.

CoNOR~ODE

10

11.
12,
13.
14,
15.
16.
17,
18.

41 6auuB, K BIH HAMAra€ThCsl MPUTaJaTH BCE.

Jlroqu cnioctepiraiu, K najsae OyIMHOK.

Mu BBa)kaeMoO 1110 TEOPir0 TOMHIIKOBOIO.

[I{o 3mymrye Bac Tak mocmimaru?

4 BBaxkaro Moro ciosa ayxe OpyTaIbHUMH.

Mu crio1iBaEMOCH, IO BiH CTaHE YMUTUM XYJO0KHHUKOM.
Bci yBaxkHo ciyxanu, sk npogecop poOuB JOMOBIIb.
Bonu xoTiu, 100 5 3acmiBaB I1ie OJHY MiCHIO.

. 51 He BBaXaro, 110 11¢ 3MYCHUTB iX 3aJTUIITUTHCS B KpaiHi.
HixTo He OaumB, SIK BiH yIaB i 3JlaMaB PyKY.

YoMy TH HE MPUMYIITYENT TUTHHY 3aiMaTUCS CIIOPTOM?
Mu BBakasu, 1110 BiH XBOPHM, ajie MU TIOMIJISUTHCS.

He no3BoJistii 1iTsIM BUXOAUTH HAJBIP, TaM YK€ XOJOIHO.
Himo He MoXe 3MyCUTH HAC 3MIHUTH HaIlll TUTAHH.

51 He MOMITHB, SIK BiH MiICTyXOBYBaB HaIlly PO3MOBY.

Mu Oaumny, sIK pernopTepu iCTall KaMepu 1 MoYaiu 3HIMATH.
BoHa 30BciM He movyna, Ik XTOCh BKPaB y HE1 raMaHellb.
Mu Gaumny, sIK JiTaK MPOJIETIB HAJ MICTOM.
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19.Mu nouynu, Ik Mama TIOKJIMKaJja Hac.

20./liBunHka mobauua, sik 6adycs 3akpuiia BIKHO.

21.Bci nouynu, SK BiH panTOM 3aroBOPUB I'yYHUM T'OJIOCOM.
22.Yomy T HE JTIOOUIII, KOJIH JIFOJH PO3MOBIISIFOTh HaJITO TOJIOCHO?

Complex Subject ckraoacmocs:

Ilepwa uacmuna — 3 imeHHUKA 8 3A2AlbHOM) 8IOMIHK)Y A0
3QUMEHHUKA 8 HA3UBHOMY BIOMIHK) .
Jlpyza wacmuna — 3 inghinimusa y 8i0nosiouiti gpopmi.
O6uo0si yacmunu 6i00KpeMieHi NPUCYOKOM.
He is said to live in Kyiv.
L'osopsimb, wo 6in scuse 6 Kuesi.
They are known to be good pupils.
Bioomo, wo 6onu eapui yuni.
They were known to be good pupils.
byno eidomo, wo eonu 2apHi yuHi.
She is said to have left Kyiv.
T'osopsims, wo 6ona noixana 3 Kuesa.
She was said to have left Kyiv.
l'osopunu, wo eona noixana 3 Kuesa.
Complex Subject sorcusaemocs, konu npucyoox eupasxicerno
maxumu diecrosamu, ujo cmosimo ¢ Passive Voice:

to say to hear to expect

to state to announce to know

to suppose to believe to understand
to see to think to consider
to order to ask to allow

We were asked to wait in the office.

Hac nonpocunu 3auexamu 6 ogpici.

They are supposed to come at seven.
Ipunyckaroms, wo 60HU NPUIOYMb 0 CbOMII.

Ex. 16 IlepekaaaiTh yKpaiHCLKO0I0 MOBOIO, 3BepTar0uu yBary Ha Complex
Subject.
1. She is said to be a very kind woman.
2. He is considered to have finished his scientific researches.
3. What are they supposed to be doing?
4. Children were supposed to have stayed in the country- house.
5. This student is believed to know four foreign languages.
6. She is believed to have been instructed about everything.
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1.
2.
3.
4.
S.
6.
7.
8

9.

7. He was believed to be preparing a report.

8. The new invention is considered to be applied in some days.
9. They aren’t supposed to take part in this conference.

10. What am | expected to answer?

Ex. 17 IlepekaaaiTh yKpaiHCLKO0I0 MOBOIO, BUKOPHCTOBYI0OUM Complex
Subject.

My work is considered to be finished in some hours.

You are supposed to have told the truth.

His parents were not expected to come so early.

The pupils are not considered to know the answers to these questions.
What are they expected to do now?

My friends are believed to be on their way to my place.

Do you know the ship is reported to call in the port tomorrow?

Isn’t he considered to be one of the best surgeons?

. Her father was known to have been appointed to this post.

10. These plants are known to grow in subtropics.

11. She was heard to have left for France.

12. Who is considered to be the best specialist in this field of science?
13. The documents are reported to have been received.

14. They are said to have been travelling for a long time.

15. These reforms are thought to be difficult to carry out.

16. The train can be expected to arrive at seven.

OCoNoRWNE

Ex. 18 IlepekaaaiTh aHrailicbKow MOBOIO, BUKOpHCTOBYIOUH Complex
Subject.

[{r0 pocinuHy BBaXKarTh OTPYHHOIO.

['oBOpsATH, 10 /IKEliH 3HAa€ BCE MPO KUTTSA TBAPUH.

Binomo, 1110 11e#i criBak qyske MOMYJISSPHUAN cepel M T TKIB.

BusiBuiioch, 1110 BiH 3MiHHB aJIpecy.

He yuekanm, 110 BiH Tak IMIBUJIKO ITi/IE BIOPY.

Bigomo, 1110 s eKCreauIlis MPOBOAUTS PO3KOIKH BXKE TPHUBAJIMH Yac.

[TpunyckatoTh, 110 Pe3ybTaTH IXHIX JOCII B BUSBIATh HE3QJOBIABHUMH.

Byno Bizomo, 110 OyAiBiIIO 3pyiHHYBaIH M1 Yac BIWHU.

KaxyTb, BiH JOCAT BEJIMKOTO YCHIXy B CIIOPTI.

He moHa o4ikyBaTH, 110 Ballll yMOBU IPUAMYThb.

k1110 BiH IILOTO HE 3pO0UTH, HOTO BBAKATUMYThH HEYECHOTO JTIFOMHOIO.
O4ikyt0Th, 0 TIeH (PibM oTpuMae O6araTo Haropoj Ha pecTuBai.
Jlymaro, 110 BiH 3apa3 mpaiiroe B 0610ioTerti.

["oBOpSATH, 110 KJIIMAT HAa 3¢MJII CTA€ TETUTIIIHM.

JlomyckaroTh, 1110 OyAIBHUIITBO HOBOT IITKOJIA 3aBEPIIUTHCS 0 MEPIIOTO
BEPECHSI.
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Complex Subject esorcusacmocs, koau npucyook SUpaxiceHo
maxkumu oiecrosamu, wo cmosims 6 Active Voice:

to seem to happen to appear

to chance to prove to turn out

He seems to notice nothing unusual.
30aemvbcs, 8iH He NOMIYAE HIY020 OUBHOZ20.
They seem to have forgotten their promise.
3maBaiock, BOHU 3a0yJM TTPO CBOIO OOIIISIHKY

Ex. 19 IlepekaaaiTe aHrailicbKow MOBOIO, BUKOpHCcTOBYIOUH Complex
Subject.

1. KaxyTb, 1110 BU BKe Mepeixaiu 10 HOBOTO OyJAUHKY.

2.371aBanoch, 10 BiH BXKE JIyMae HaJl i€ TpOoOIeMOI0.

3. BusiBisieThest, 1110 HOBUI MPOEKT YCHIITHO BTUTIOETHCS | KUTTS.

4. Jlymanu, 1o 3ycTpiu BiI0yI€ThCsl Y TPaBHi.

5. BusiBuioch, 1110 BOHU HIKOJIM He Oyiu B SmoHii.

6. Uynu, 1o excreauIisi BxKe MoBEepHYIach 0J10My?

7.110B1IOMJISIFOTB, 1110 TIOTO/1a MIPOTSITOM JOOU HE 3MIHUTHCS.

8. 3maeThcs, BiH pO3MOBIISE 31 CBOEIO MaMO¥O.

9. 3emMJ1s BUSBHIIACH POTIOYOIO.

10. BBaxaroTs, 110 MAPHUKOBUI €PEKT pOOUTH KIIIMAT 3eMJIi TETUTIIITIM.

Ex. 20 [lepekaaniTs yKpaiHCLKO MOBOIO, BUKOpHCTOBYIOUH Complex
Subject.

1.  Sheis likely to get upset if you ask about it.

2. Their work is certain to take a long time.

3. Jane is not sure to obtain information from the article.

4.  Sheis sure to call while I am out.

5. This question is certain to be discussed.

6.The results of you examination are likely to be known in a day.

7. They are sure to welcome us warmly.

8.  We were not likely to finish our research before the end of the month.
9.Her brother is not likely to help us.

10. He is sure to be attractive, but | am not interested.

Ex. 12 [lepekaaniTs aHraiicbKo0 MOBOIO, BUKopucToBYH0 Complex Subject.
1. KaxyTb, 1110 HOTO JTOCIIIPKEHHS B1JIOMI B yChOMY CBITI.

2. Tloi3nka BUSIBUJIACh HEIIKABOIO.

3. 31maeThCs, BOHA PIIKO BUXOIUTH 3 JIOMY.

4. He dekaiy, 1110 BOHU TOiTyTh HA I[bOMY THKHI.
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5. Mu ni3Hanmcst mpo mpaBay BUTAIKOBO.

6. BusiBriioch, 1110 Bci HEOOX1H1 IPUTOTYBAHHS JI0 BEUIPKH 3pOOJICHO.
7. 3maBanocs, 0 BiH HE KaJIKY€E MPO CKa3aHe.

8. BusBnseTbcs, 110 114 KIHKA HE JIiKap.

9. MoX1BO, BOHU BK€ MOBIIOMIUIM 0aThbKaM CBO€E PIILICHHS.

10. ToBopsATH, IO BUCTABKY POOIT MOJIOJANX XYA0KHUKIB BIIKPUIOTH JTyKE
CKOPO.

11. Twu yacoM He 3Hael ii agpecy?

12. BoHa, 37a€ThCs, IPAIIOE HAJT UM MTEPEKIIAT0OM BXKE TPH JIHI.

13. 3maerbes, 1el YOJIOBIK 3aBXKIM B TAPHOMY HACTPOI.

14. ToBopsTH, 110 BiH B’K€ BUHIIIOB Ha MEHCIIO.

15. BusBuiIOCH, 1110 HALIKX JIUCTIB HE OTPUMAJIH.

LESSON 3
OCEANOGRAPHY
INTRODUCTION

Oceanography (compound of the Greek words mxeoavog meaning "ocean" and
vYpGow meaning "write"), also known as oceanology, is the study of the physical
and biological aspects of the ocean. It is an Earth science, which covers a wide
range of topics, including ecosystem dynamics; ocean  currents, waves,
and geophysical fluid dynamics; plate tectonics and the geology of the sea floor;
and fluxes of various chemical substances and physical properties within the ocean
and across its boundaries.

These diverse topics reflect multiple disciplines that oceanographers blend to
further knowledge of theworld oceanand understanding of processes
within: astronomy, biology, chemistry, climatology, geography, geology, hydrolog
y, meteorology and physics. Paleoceanography studies the history of the oceans in
the geologic past.

Earth science or geoscience includes all fields of natural science related to
the planetEarth. It is the branch of science dealing with the physical constitution of
the Earth and its atmosphere. Earth science is the study of our planet’s physical
characteristics, from earthquakes to raindrops, and floods to fossils. Earth science
can be considered to be a branch of planetary science, but with a much older
history. Earth science encompasses four main branches of study, the lithosphere,
the hydrosphere, the atmosphere, and the biosphere, each of which is further
broken down into more specialized fields.

An ecosystem is a community of living organisms in conjunction with
the nonliving components of their environment, interacting as a system.
These biotic and abiotic components are linked together through nutrient cycles
and energy flows. Energy enters the system through photosynthesisand is
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incorporated into plant tissue. By feeding on plants and on one-
another, animals play an important role in the movement of matter and energy
through the system. They also influence the quantity of plant
and microbial biomass present. By breaking down dead organic
matter, decomposers release carbon back to the atmosphere and facilitate nutrient
cycling by converting nutrients stored in dead biomass back to a form that can be
readily used by plants and other microbes.

An ocean current is a continuous, directed movement of sea water generated
by a number of forces acting upon the water, including wind, the Coriolis
effect, breaking waves, cabbeling, and temperature and salinity differences. Depth
contours, shoreline configurations, and interactions with other currents influence a
current's direction and strength. Ocean currents are primarily horizontal water
movements.

The World Ocean or Global Ocean (colloquially the sea or the ocean) is the
interconnected system of Earth's oceanic waters, and comprises the bulk of
the hydrosphere, covering 361,132,000 square kilometres (139,434,000 sq mi)
(70.8%) of Earth's surface, with a total volume of roughly 1,332,000,000 cubic
kilometres (320,000,000 cu mi).

Paleoceanographyis the study of the history of the oceansin
the geologic past with regard to circulation, chemistry, biology, geology and
patterns of sedimentation and biological productivity. Paleoceanographic studies
using environment models and different proxies enable the scientific community to
assess the role of the oceanic processes in the global climate by the re-construction
of past climate at various intervals. Paleoceanographic research is also intimately
tied to paleoclimatology.

Text A.

Modern oceanography

Despite all this, human knowledge of the oceans remained confined to the
topmost few fathoms of the water and a small amount of the bottom, mainly in
shallow areas. Almost nothing was known of the ocean depths. The British Royal
Navy's efforts to chart all of the world's coastlines in the mid-19th century
reinforced the vague idea that most of the ocean was very deep, although little
more was known. As exploration ignited both popular and scientific interest in the
polar regions and Africa, so too did the mysteries of the unexplored oceans.

The seminal event in the founding of the modern science of oceanography
was the 1872-1876 Challenger expedition. As the first true oceanographic cruise,
this expedition laid the groundwork for an entire academic and research
discipline.P! In response to a recommendation from the Royal Society, the British
Government announced in 1871 an expedition to explore world's oceans and
conduct appropriate scientific investigation. Charles Wyville Thompson and Sir
John Murray launched the Challenger expedition. Challenger, leased from the
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Royal Navy, was modified for scientific work and equipped with separate
laboratories for natural history and chemistry. Under the scientific supervision of
Thomson, Challenger travelled nearly 70,000 nautical miles (130,000 km)
surveying and exploring. On her journey circumnavigating the globe, 492 deep sea
soundings, 133 bottom dredges, 151 open water trawls and 263 serial water
temperature observations were taken. Around 4,700 new species of marine life
were discovered. The result was the Report Of The Scientific Results of the
Exploring Voyage of H.M.S. Challenger during the years 1873—76. Murray, who
supervised the publication, described the report as "the greatest advance in the
knowledge of our planet since the celebrated discoveries of the fifteenth and
sixteenth centuries". He went on to found the academic discipline of oceanography
at the University of Edinburgh, which remained the centre for oceanographic
research well into the 20th century. Murray was the first to study marine trenches
and in particular the Mid-Atlantic Ridge, and map the sedimentary deposits in the
oceans. He tried to map out the world's ocean currents based on salinity and
temperature observations, and was the first to correctly understand the nature
of coral reef development.

In the late 19th century, other Western nations also sent out scientific
expeditions (as did private individuals and institutions). The first purpose built
oceanographic ship, Albatros, was built in 1882. In 1893, Fridtjof Nansen allowed
his ship, Fram, to be frozen in the Arctic ice. This enabled him to obtain
oceanographic, meteorological and astronomical data at a stationary spot over an
extended period.

In 1881 the geographer John Francon Williams published a seminal
book, Geography of the Oceans. Between 1907 and 1911 Otto Kriimmel published
the Handbuch der Ozeanographie, which became influential in awakening public
interest in oceanography. The four-month 1910 North Atlantic expedition headed
by John Murray and Johan Hjort was the most ambitious research oceanographic
and marine zoological project ever mounted until then, and led to the classic 1912
book The Depths of the Ocean.

The first acoustic measurement of sea depth was made in 1914. Between
1925 and 1927 the "Meteor" expedition gathered 70,000 ocean depth
measurements using an echo sounder, surveying the Mid-Atlantic ridge.

Sverdrup, Johnson and Fleming published The Oceans in 1942, which was a
major landmark. The Sea (in three volumes, covering physical oceanography,
seawater and geology) edited by M.N. Hill was published in 1962, while Rhodes
Fairbridge's Encyclopedia of Oceanography was published in 1966.

The Great Global Rift, running along the Mid Atlantic Ridge, was
discovered by Maurice Ewing and Bruce Heezen in 1953; in 1954 a mountain
range under the Arctic Ocean was found by the Arctic Institute of the USSR. The
theory of seafloor spreading was developed in 1960 by Harry Hammond Hess.
The Ocean Drilling Program started in 1966. Deep sea vents were discovered in
1977 by Jack Corliss and Robert Ballard in the submersible DSV Alvin.
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In the 1950s, Auguste Piccard invented the bathyscaphe and used
the bathyscaphe Trieste to investigate the ocean's depths. The United States nuclear
submarine Nautilus made the first journey under the ice to the North Pole in 1958.
In 1962 the FLIP (Floating Instrument Platform), a 355-foot (108 m) spar buoy,
was first deployed.

From the 1970s, there has been much emphasis on the application of large
scale computers to oceanography to allow numerical predictions of ocean
conditions and as a part of overall environmental change prediction. An
oceanographic buoy array was established in the Pacific to allow prediction of El
Nifio events.

1990 saw the start of the World Ocean Circulation Experiment (WOCE)
which continued until 2002. Geosat seafloor mapping data became available in
1995.

In recent vyears studies advanced particular knowledge on ocean
acidification, ocean heat content, ocean currents, the El Nifo phenomenon,
mapping of methane hydrate deposits, the carbon cycle, coastal
erosion, weathering and climate feedbacks in regards to climate
change interactions.

Study of the oceans is linked to understanding global climate changes,
potential global warming and related biosphere concerns. The atmosphere and
ocean are linked because of evaporation and precipitation as well as thermal
flux (and solar insolation). Wind stress is a major driver of ocean currents while
the ocean is a sink for atmospheric carbon dioxide. All these factors relate to the
ocean's biogeochemical setup.

Branches

The study of oceanography is divided into these four branches:

« Biological oceanography, or marine biology, investigates the ecology of
marine organisms in the context of the physical, chemical and geological
characteristics of their ocean environment and the biology of individual marine
organisms.

« Chemical oceanography and ocean chemistry, are the study of
the chemistry of the ocean. Whereas chemical oceanography is primarily occupied
with the study and understanding of seawater properties and its changes, ocean
chemistry focuses primarily on the geochemical cycles.

« Geological oceanography, or marine geology, is the study of the geology of
the ocean floor including plate tectonics and paleoceanography.

« Physical oceanography, or marine physics, studies the ocean's physical
attributes including temperature-salinity structure, mixing, surface waves, internal
waves, surface tides, internal tides, and currents.

Ocean acidification describes the decrease in ocean pH that is caused
by anthropogenic carbon dioxide (CO;) emissions into the atmosphere. Seawater is
slightly alkalineand had a preindustrial pH of about 8.2. More recently,
anthropogenic activities have steadily increased the carbon dioxide content of the
atmosphere; about 30-40% of the added CO;is absorbed by the oceans,
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forming carbonic acid and lowering the pH (now below 8.1) through ocean
acidification. The pH is expected to reach 7.7 by the year 2100.

An important element for the skeletons of marine animals is calcium,
but calcium carbonate becomes more soluble with pressure, so carbonate shells
and skeletons dissolve  below the carbonate compensation depth. Calcium
carbonate becomes more soluble at lower pH, so ocean acidification is likely to
affect marine organisms with calcareous shells, such as oysters, clams, sea urchins
and corals, and the carbonate compensation depth will rise closer to the sea
surface.

The current rate of ocean chemistry change seems to be unprecedented in
Earth's geological history, making it unclear how well marine ecosystems will
adapt to the shifting conditions of the near future. Of particular concern is the
manner in which the combination of acidification with the expected additional
stressors of higher temperatures and lower oxygen levels will impact the seas.

Answer the questions:

1. When did modern oceanography start? What were the first oceanological
expeditions?

What are the main branches of oceanography?

What does ocean acidification describe?

4. Summarize the text in several sentences.

w N

Text B

Ocean acidification is the ongoing decrease in the pH of the Earth's oceans,
caused by the uptake of carbon dioxide (CO;) from the atmosphere. Seawater is
slightly basic (meaning pH > 7), and ocean acidification involves a shift towards
pH-neutral conditions rather than a transition to acidic conditions (pH < 7). An
estimated 30-40% of the carbon dioxide from human activity released into the
atmosphere dissolves into oceans, rivers and lakes. To achieve chemical
equilibrium, some of it reacts with the water to form carbonic acid. Some of the
resulting carbonic acid molecules dissociate into a bicarbonate ion and a hydrogen
ion, thus increasing ocean acidity (H* ion concentration). Between 1751 and 1996,
surface ocean pH is estimated to have decreased from approximately 8.25 to
8.14, representing an increase of almost 30% in H* ion concentration in the world's
oceans. Earth System Models project that, within the last decade, ocean acidity
exceeded  historical  analoguesand, in  combination  with  other
ocean biogeochemical changes, could undermine the functioning of marine
ecosystems and disrupt the provision of many goods and services associated with
the ocean beginning as early as 2100.

Increasing acidity is thought to have a range of potentially harmful
consequences for marine organisms, such as depressing metabolic rates and
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Immune responses in some organisms, and causing coral bleaching. By increasing
the presence of free hydrogen ions, the additional carbonic acid that forms in the
oceans ultimately results in the conversion of carbonate ions into bicarbonate ions.
Ocean alkalinity (roughly equal to [HCO3] + 2[CO3*]) is not changed by the
process, or may increase over long time periods due to carbonate dissolution. This
net decrease in the amount of carbonate ions available may make it more difficult
for marine calcifying organisms, such ascoraland some plankton, to
form biogenic calcium carbonate, and such structures become vulnerable to
dissolution. Ongoing acidification of the oceans may threaten future food
chains linked with the oceans. As members of the InterAcademy Panel,
105 science academies have issued a statement on ocean acidification
recommending that by 2050, global CO.emissions be reduced by at least 50%
compared to the 1990 level.

While ongoing ocean acidification is at least partially anthropogenic in
origin, it has occurred previously in Earth's history. The most notable example is
the Paleocene-Eocene Thermal Maximum (PETM), which occurred approximately
56 million years ago when massive amounts of carbon entered the ocean and
atmosphere, and led to the dissolution of carbonate sediments in all ocean basins.

Ocean acidification has been compared to anthropogenic climate change and
called the "evil twin of global warming"” and "the other CO,problem". Freshwater
bodies also appear to be acidifying, although this is a more complex and less
obvious phenomenon.

Acidification

Dissolving CO in seawater increases the hydrogen ion (H") concentration in
the ocean, and thus decreases ocean pH, as follows:

CO, (aq)+HQO\_—‘HzCng_—‘HCO;ﬁ,_+H+x_—‘COg,2_+2 H*.

Since the industrial revolution began, the ocean has absorbed about a third of
the CO, we have produced since then and it is estimated that surface ocean pH has
dropped by slightly more than 0.1 units on the logarithmic scale of pH,
representing about a 29% increase in H*. It is expected to drop by a further 0.3 to
0.5 pH units (an additional doubling to tripling of today's post-industrial acid
concentrations) by 2100 as the oceans absorb more anthropogenic CO,, the
impacts being most severe for coral reefs and the Southern Ocean. These changes
are predicted to accelerate as more anthropogenic CO;is released to the
atmosphere and taken up by the oceans. The degree of change to ocean chemistry,
including ocean pH, will depend on the mitigation and emissions pathways taken
by society.

Although the largest changes are expected in the future, a report
from NOAA scientists found large quantities of water undersaturated
in aragonite are already upwelling close to the Pacific continental shelf area of
North America. Continental shelves play an important role in marine ecosystems
since most marine organisms live or are spawned there, and though the study only
dealt with the area from Vancouver to Northern California, the authors suggest that
other shelf areas may be experiencing similar effects.
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Possible impacts

Increasing acidity has possibly harmful consequences, such as depressing
metabolic rates injumbo squid, depressing the immune responses of blue
mussels, and coral bleaching. However it may benefit some species, for example
increasing the growth rate of the sea star, Pisaster ochraceus, while shelled
plankton species may flourish in altered oceans.

The report "Ocean Acidification Summary for Policymakers 2013" describes
research findings and possible impacts.

Impacts on oceanic calcifying organisms

Although the natural absorption of CO, by the world's oceans helps mitigate
the climatic effects of anthropogenic emissions of CO,, it is believed that the
resulting decrease in pH will have negative consequences, primarily for
oceanic calcifying organisms. These span the food
chain from autotrophs to heterotrophs and include organisms such
as coccolithophores, corals, foraminifera, echinoderms, crustaceans and molluscs.
As described above, under normal conditions, calcite and aragonite are stable in
surface waters since the carbonate ion is at supersaturating concentrations.
However, as ocean pH falls, the concentration of carbonate ions required for
saturation to occur increases, and when carbonate becomes undersaturated,
structures made of calcium carbonate are vulnerable to dissolution. Therefore, even
if there is no change in the rate of calcification, the rate of dissolution of calcareous
material increases.

The Royal Society published a comprehensive overview of ocean
acidification, and its potential consequences, in June 2005. However, some studies
have found different response to ocean acidification, with coccolithophore
calcification and photosynthesis both increasing under elevated atmospheric
pCO,, an equal decline in primary production and calcification in response to
elevated CO, or the direction of the response varying between species. A study in
2008 examining a sediment core from the North Atlantic found that while the
species composition of coccolithophorids has remained unchanged for
the industrial period 1780 to 2004, the calcification of coccoliths has increased by
up to 40% during the same time. A 2010 study from Stony Brook
Universitysuggested that while some areas are overharvested and other fishing
grounds are being restored, because of ocean acidification it may be impossible to
bring back many previous shellfish populations. While the full ecological
consequences of these changes in calcification are still uncertain, it appears likely
that many calcifying species will be adversely affected.

When exposed in experiments to pH reduced by 0.2 to 0.4, larvae of a
temperate brittlestar, a relative of the common sea star, fewer than 0.1 percent
survived more than eight days. There is also a suggestion that a decline in the
coccolithophores may have secondary effects on climate, contributing to global
warming by decreasing the Earth's albedo via their effects on oceanic cloud
cover. All marine ecosystems on Earth will be exposed to changes in acidification
and several other ocean biogeochemical changes.
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The fluid in the internal compartments where corals grow
their exoskeleton is also extremely important for calcification growth. When the
saturation rate of aragonite in the external seawater is at ambient levels, the corals
will grow their aragonite crystals rapidly in their internal compartments, hence
their exoskeleton grows rapidly. If the level of aragonite in the external seawater is
lower than the ambient level, the corals have to work harder to maintain the right
balance in the internal compartment. When that happens, the process of growing
the crystals slows down, and this slows down the rate of how much their
exoskeleton is growing. Depending on how much aragonite is in the surrounding
water, the corals may even stop growing because the levels of aragonite are too
low to pump into the internal compartment. They could even dissolve faster than
they can make the crystals to their skeleton, depending on the aragonite levels in
the surrounding water. Under the current progression of carbon emissions, around
70% of North Atlantic cold-water corals will be living in corrosive waters by
2050-60.

A study conducted by the Woods Hole Oceanographic Institution in January
2018 showed that the skeletal growth of corals under acidified conditions is
primarily affected by a reduced capacity to build dense exoskeletons, rather than
affecting the linear extension of the exoskeleton. Using Global Climate Models,
they show that the density of some species of corals could be reduced by over 20%
by the end of this century.

Anin situ experiment on a 400 m?patch of the Great Barrier Reef to
decrease seawater CO, level (raise pH) to close to the preindustrial value showed a
7% increase in net calcification. A similar experiment to raise in situ seawater
seawater CO, level (lower pH) to a level expected soon after the middle of this
century found that net calcification decreased 34%.

Ocean acidification may force some organisms to reallocate resources away
from productive endpoints such as growth in order to maintain calcification.

In some places carbon dioxide bubbles out from the sea floor, locally
changing the pH and other aspects of the chemistry of the seawater. Studies of
these carbon dioxide seeps have documented a variety of responses by different
organisms. Coral reef communities located near carbon dioxide seeps are of
particular interest because of the sensitivity of some corals species to acidification.
In Papua New Guinea, declining pH caused by carbon dioxide seeps is associated
with declines in coral species diversity. However, in Palau carbon dioxide seeps
are not associated with reduced species diversity of corals, although bioerosion of
coral skeletons is much higher at low pH sites.

Other biological impacts

Aside from the slowing and/or reversing of calcification, organisms may
suffer other adverse effects, either indirectly through negative impacts on food
resources, or directly as reproductive or physiological effects. For example, the
elevated oceanic levels of CO;may produce CO,-induced acidification of body
fluids, known as hypercapnia. Also, increasing ocean acidity is believed to have a
range of direct consequences. For example, increasing acidity has been observed
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to: reduce metabolic rates in jumbo squid; depress the immune responses of blue
mussels; and make it harder for juvenile clownfish to tell apart the smells of non-
predators and predators, or hear the sounds of their predators. This is possibly
because ocean acidification may alter the acousticproperties of seawater, allowing
sound to propagate further, and increasing ocean noise. This impacts all animals
that use sound for echolocation or communication. Atlantic longfin squid eggs
took longer to hatch in acidified water, and the squid's statolith was smaller and
malformed in animals placed in sea water with a lower pH. The lower PH was
simulated with 20-30 times the normal amount of CO,. However, as with
calcification, as yet there is not a full understanding of these processes in marine
organisms or ecosystems.

Another possible effect would be an increase in red tide events, which could
contribute to the accumulation of toxins (domoic acid, brevetoxin, saxitoxin) in
small organisms such as anchovies and shellfish, in turn increasing occurrences
of amnesic shellfish poisoning, neurotoxic shellfish poisoning and paralytic
shellfish poisoning.

Answer the questions:

What is the index of ocean acidification?

What will the ongoing acidification bring to?

What new factors about acidification have you learnt?

Discuss the problems of impacts on oceanic calcifying organisms and
biological impacts.

5. Give the summary of Text B in your own words.

oW e

Text C

Ecosystem impacts amplified by ocean warming and deoxygenation

While the full implications of elevated CO, on marine ecosystems are still
being documented, there is a substantial body of research showing that a
combination of ocean acidification and elevated ocean temperature, driven mainly
by CO, and other greenhouse gas emissions, have a compounded effect on marine
life and the ocean environment. This effect far exceeds the individual harmful
impact of either. In addition, ocean warming exacerbates ocean deoxygenation,
which is an additional stressor on marine organisms, by increasing ocean
stratification, through density and solubility effects, thus limiting nutrients, while
at the same time increasing metabolic demand.

Meta analyses have quantified the direction and magnitude of the harmful
effects of ocean acidification, warming and deoxygenation on the ocean. These
meta-analyses have been further tested by mesocosm studies that simulated the
interaction of these stressors and found a catastrophic effect on the marine food

75


https://en.wikipedia.org/wiki/Clownfish
https://en.wikipedia.org/wiki/Acoustics
https://en.wikipedia.org/wiki/Animal_echolocation
https://en.wikipedia.org/wiki/Whale_song
https://en.wikipedia.org/wiki/Statocyst
https://en.wikipedia.org/wiki/Ecosystem
https://en.wikipedia.org/wiki/Red_tide
https://en.wikipedia.org/wiki/Domoic_acid
https://en.wikipedia.org/wiki/Brevetoxin
https://en.wikipedia.org/wiki/Saxitoxin
https://en.wikipedia.org/wiki/Anchovies
https://en.wikipedia.org/wiki/Shellfish
https://en.wikipedia.org/wiki/Amnesic_shellfish_poisoning
https://en.wikipedia.org/wiki/Neurotoxic_shellfish_poisoning
https://en.wikipedia.org/wiki/Paralytic_shellfish_poisoning
https://en.wikipedia.org/wiki/Paralytic_shellfish_poisoning
https://en.wikipedia.org/wiki/Ocean_deoxygenation

web, i.e. that the increases in consumption from thermal stress more than negates
any primary producer to herbivore increase from elevated CO..
Nonbiological impacts

Leaving aside direct biological effects, it is expected that ocean acidification
in the future will lead to a significant decrease in the burial of carbonate sediments
for several centuries, and even the dissolution of existing carbonate
sediments. This will cause an elevation of ocean alkalinity, leading to the
enhancement of the ocean as a reservoir for CO, with implications for climate
change as more CO; leaves the atmosphere for the ocean.

Impact on human industry

The threat of acidification includes a decline in commercial fisheries and in
the Arctic tourism industry and economy. Commercial fisheries are threatened
because acidification harms calcifying organisms which form the base of the Arctic
food webs.

Pteropods and brittle stars both form the base of the Arctic food webs and
are both seriously damaged from acidification. Pteropods shells dissolve with
increasing acidification and the brittle stars lose muscle mass when re-growing
appendages. For pteropods to create shells they require aragonite which is
produced through carbonate ions and dissolved calcium. Pteropods are severely
affected because increasing acidification levels have steadily decreased the amount
of water supersaturated with carbonate which is needed for aragonite
creation. Arctic waters are changing so rapidly that they will become
undersaturated with aragonite as early as 2016. Additionally the brittle star's eggs
die within a few days when exposed to expected conditions resulting from Arctic
acidification. Acidification threatens to destroy Arctic food webs from the base up.
Arctic food webs are considered simple, meaning there are few steps in the food
chain from small organisms to larger predators. For example, pteropods are "a key
prey item of a number of higher predators — larger plankton, fish, seabirds,
whales". Both pteropods and sea stars serve as a substantial food source and their
removal from the simple food web would pose a serious threat to the whole
ecosystem. The effects on the calcifying organisms at the base of the food webs
could potentially destroy fisheries. The value of fish caught from US commercial
fisheries in 2007 was valued at $3.8 billion and of that 73% was derived from
calcifiers and their direct predators. Other organisms are directly harmed as a result
of acidification. For example, decrease in the growth of marine calcifiers such as
the American lobster, ocean quahog, and scallops means there is less shellfish meat
available for sale and consumption. Red king crab fisheries are also at a serious
threat because crabs are calcifiers and rely on carbonate ions for shell
development. Baby red king crab when exposed to increased acidification levels
experienced 100% mortality after 95 days. In 2006, red king crab accounted for
23% of the total guideline harvest levels and a serious decline in red crab
population would threaten the crab harvesting industry. Several ocean goods and
services are likely to be undermined by future ocean acidification potentially
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affecting the livelihoods of some 400 to 800 million people depending upon the
emission scenario.
Impact on indigenous peoples

Acidification could damage the Arctic tourism economy and affect the way
of life of indigenous peoples. A major pillar of Arctic tourism is the sport fishing
and hunting industry. The sport fishing industry is threatened by collapsing food
webs which provide food for the prized fish. A decline in tourism lowers revenue
input in the area, and threatens the economies that are increasingly dependent on
tourism. The rapid decrease or disappearance of marine life could also affect the
diet of Indigenous peoples.

Ocean Acidification in the Arctic Ocean

The Arctic Ocean has experienced drastic change over the years due
to global warming. It has been known that the Arctic Ocean acidity levels have
been increasing and at twice the rate compared to the Pacific and Atlantic
oceans. The loss of sea ice has been connected to a decrease in pH levels in the
ocean water. Sea ice has experienced an extreme reduction over the past 30 years,
forming a minimum area of 2.9x106 km? at the end of the boreal summer of 2007,
47%, less than in 1980. Sea ice limits the air-sea gas exchange with carbon
dioxide. With less water completely exposed to the atmosphere, the levels of
carbon dioxide gas in the water remain low. The Arctic Ocean should have low
carbon dioxide levels due to intense cooling, run off of fresh water and
photosynthesis from marine organisms. However, the decrease of sea ice over the
years due to global warming has limited freshwater runoff and has exposed a
higher percentage of the ocean surface to the atmosphere. The increase of carbon
dioxide in the water decreases the pH of the ocean causing ocean acidification. The
decrease in sea ice has also allowed more Pacific water to flow into in the Arctic
Ocean during the winter, this is called Pacific winter water. The Pacific water
flows into the Arctic Ocean carrying additional amounts of carbon dioxide by
being exposed to the atmosphere and absorbing carbon dioxide from decaying
organic matter and from sediments.

The Arctic Ocean pH levels are rapidly decreasing because not only is the
ocean water absorbing more carbon dioxide due to increased surface area exposure
as a result of a decrease in sea ice. It also has large amounts of carbon dioxide
being transferred to the Arctic from the Pacific ocean.

Cold water is able to absorb higher amounts of carbon dioxide compared to
warm water. The solubility of gases decreases in relation to increasing temperature.
Cold water bodies are absorbing the increasing amount of carbon dioxide in the
atmosphere and becoming known as carbon sinks. The increasing amount of
carbon dioxide in the water is putting many organisms at risk as they are affected
by the increase of acidity in the ocean water.

Effects of Ocean Acidification on Arctic Organisms

Organisms in Arctic waters are already challenged with stressors of living in
the Arctic Ocean, such as dealing with cold temperatures, and it is thought that
because of this, additional stressors such as ocean acidification, will cause ocean

77


https://en.wikipedia.org/wiki/Indigenous_peoples
https://en.wikipedia.org/wiki/Arctic_Ocean
https://en.wikipedia.org/wiki/Global_warming
https://en.wikipedia.org/wiki/Sea_ice

acidification effects on marine organisms to appear first in the Arctic. There exists
a significant variation in the sensitivity of marine organisms to increased ocean
acidification. Calcifying organisms generally exhibit larger negative responses
from ocean acidification than non-calcifying organisms across numerous response
variables, with the exception of crustaceans, which calcify but were not negatively
affected. The acidification of the Arctic Ocean will impact these marine calcifiers
in several different ways.

The uptake of CO, by seawater increases the concentration of hydrogen
ions, which lowers pH and, in changing the chemical equilibrium of the inorganic
carbon system, reduces the concentration of carbonate ions (CO3*7). Carbonate
ions are required by marine calcifying organisms such as plankton, shellfish, and
fish to produce calcium carbonate (CaCO3) shells and skeletons.

For either aragonite or calcite, the two polymorphs of CaCO3; produced by
marine organisms, the saturation state of CaCO3 in ocean water is expressed by the
product of the concentrations of CO,%>” and Ca?" in seawater relative to the
stoichiometric solubility product at a given temperature, salinity, and
pressure. Waters which are saturated in CaCO3; are favourable to precipitation and
formation of CaCO; shells and skeletons, but waters which are undersaturated are
corrosive to CaCOs shells, and in the absence of protective mechanisms,
dissolution of calcium carbonate will occur. Because colder arctic water absorbs
more CO,, the concentration of CO32” is reduced, therefore the saturation of
calcium carbonate is lower in high-latitude oceans than it is in tropical or temperate
oceans. In model simulations of the Arctic Ocean, it is predicted that aragonite
saturation will decrease, because of an increased amount of freshwater input from
melting sea ice and increased carbon uptake as a result of sea ice retreat. This
simulation predicts that Arctic surface waters will become under saturated with
aragonite within a decade. The under saturation of aragonite will cause the shells
of organisms which are constructed from aragonite to dissolve. This would have a
profound effect on a large variety of marine organisms and has the potential to do
devastating damage to keystone species and to the marine food web in the Arctic
Ocean. Laboratory experiments on various marine biota in an elevated CO,
environment show that changes in aragonite saturation cause substantial changes in
overall calcification rates for many species of marine organisms,
including coccolithophore, foraminifera, pteropods, mussels, and clams.

Although the under saturation of arctic water has been proven to have an
effect on the ability of organisms to precipitate their shells, recent studies have
shown that the calcification rate of calcifiers, such as corals, coccolithophores,
foraminifera’s and bivalves, decrease with increasing pCO,, even in seawater
supersaturated with respect to CaCO;. Additionally, increased pCO, has been
found to have complex effects on the physiology, growth and reproductive success
of various marine calcifiers. CO, tolerance seems to differ between various marine
organisms, as well as differences in CO, tolerance at different life cycle stages
(e.g. larva and adult). The first stage in the life cycle of marine calcifiers which are
at a serious risk by high CO2 content is the planktonic larval stage. The larval
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development of several marine species, primarily sea urchins and bivalves, are
highly affected by elevations of seawater pCO,. In laboratory tests, numerous sea
urchin embryos were reared under different CO, concentrations until they
developed to the larval stage. It was found that once reaching this stage, larval and
arm sizes were significantly smaller, as well as abnormal skeleton morphology was
noted with increasing pCO,.

Similar findings have been found in CO, treated-mussel larvae, which
showed a larval size decrease of about 20% and showed morphological
abnormalities such as convex hinges, weaker and thinner shells and protrusion of
mantle. The larval body size also impacts the encounter and clearance rates of food
particles, and if larval shells are smaller or deformed, these larvae are more prone
to starvation. In addition, CaCOs structures also serve vital functions for calcified
larvae, such as defence against predation, as well as roles in feeding, buoyancy
control and pH regulation. Another example of a species which may be seriously
impacted by ocean acidification is Pteropods, which are shelled pelagic molluscs
which play an important role in the food-web of various ecosystems. Since they
harbour an aragonitic shell, they could be very sensitive to ocean acidification
driven by the increase of anthropogenic CO, emissions.Laboratory tests showed
that calcification exhibits a 28% decrease at the pH value of the Arctic Ocean
expected for the year 2100, compared to the present pH value. This 28% decline of
calcification in the lower pH condition is within the range reported also for other
calcifying organisms such as corals. In contrast with sea urchin and bivalve larvae,
corals and marine shrimps are more severely impacted by ocean acidification after
settlement, while they developed into the polyp stage. From laboratory tests, the
morphology of the CO,-treated polyp endoskeleton of corals was disturbed and
malformed compared to the radial pattern of control polyps.

This variability in the impact of ocean acidification on different life cycle
stages of different organisms can be partially explained by the fact that most
echinoderms and mollusks start shell and skeleton synthesis at their larval stage,
whereas corals start at the settlement stage. Hence, these stages are highly
susceptible to the potential effects of ocean acidification. Most calcifiers, such as
corals, echinoderms, bivalves and crustaceans, play important roles in coastal
ecosystems as keystone species, bioturbators and ecosystem engineers. The food
web in the Arctic Ocean is somewhat truncated, meaning it is short and simple.
Any impacts to key species in the food web can cause exponentially devastating
effects on the rest on the food chain as a whole, as they will no longer have a
reliable food source. If these larger organisms no longer have any source of
nutrients, they too will eventually die off, and the entire Arctic Ocean ecosystem
will be affected. This would have a huge impact on the Arctic people who catch
Arctic fish for a living, as well as the economic repercussions which would follow
such a major shortage of food and living income for these families.

I. Answer the questions:
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1. What impacts on ecosystem and on human industry exist?
2. What is one of the reasons of ice sea melting?
3. What are the effects of ocean acidification on Arctic organisms?
4. Make up the plan of Text C and retell it according to it.

I1. Translate the proverbs and sayings . Give your own situations with them:

1. The call of the wind
2. To get (take) wind
3. To hang in wind
4. In the wind’s eye
5. Off the wind
6. To speak to the wind
7. What good wind brings you here?
GRAMMAR
The Participle
Dopmu dienpuKkmMemHuKa
Active Passive
Present asking being asked
Past — asked
Perfect having asked having been asked

Aneniucokun oienpukmemnux (The Participle)sionosioae yxpaincokomy

Jienpukmemuuxy i OIENPUCTIBHUKY) .
Resting — sionouusarouu,; sionouusaroquil.

Ex. 1 Ilepexkaanitb

YKPAiHCbKOK)  MOBOIO,

nienpukmetnuk (Present Participle Active).

. The girl standing at the window is my sister.
. We looked at the playing children.

. Entering the room he dropped his keys.

. He set in the arm-chair thinking.

. She came up to us breathing heavily.

. The hall was full of laughing people.

. The boy smiled showing his teeth.

. The singing girl was about fourteen.
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. Mother put eggs into the boiling water.
0. Writing letters is a waste of time.

EX. 2 3aminiTh miapsAaHi peyeHHs Ti€eNPUKMETHUKOBUMU 3BopoTamu y Present
Participle Active.

. The woman called the boy who was working in the garden.

. As the wind was blowing, it was very cold.

. Since | needed a pen, | asked my friend to give me it,

. As he was afraid of the dog, the boy ran quickly across the yard.

. Since the lessons were over, the pupils went home, i

. We decided to go to the cafe as we had plenty of time.

. Tom can translate this article as he knows English well.

. As we thought they were waiting for us, we were in a hurry.

EX. 3 3amiHiTh migpsigHi peyeHHs TiENPUKMETHUKOBMMU 3BopoTamu 3 Present
Participle Active.

. When she came home, she turned on the light.

. When you read English text, copy out the new words.

. While he was waiting for me, he became the witness of an accident.
. When | was walking through the park, | saw some flowers.

. When you are leaving the house, don’t forget to lock the door.

. He didn’t write the truth when he was writing a letter.

. When she saw them, she smiled with pleasure.

. When he begins to work, he will not forget our in structions.

Ex. 4 [Ilepeknanitb yKpaiHCbKOI0 MOBOIO, 3BepTal04M YyBary Ha
nienpukmeTnuk (Present Participle Passive).

1. The question being discussed now is very important.

2. He doesn’t know the song being heard.

3. The house being built in our street is a new supermarket.

4. Do you like the film being discussed?

5. Being asked at the lesson, the boy answered nothing.

6. The experiment being carried on by this scientist is very important.

7. Being packed in the beautiful box the flowers looked very lovely.
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EX. 5 [lepekiaaith yKpaiHCHLKO0I0 MOBOI0, 3BepTar0um yBary Ha Participle I ta
Participle I1.

©CoNok~LNE

A person taking a bath is our patient.

A person taking to the hospital was his brother.
The letter written by him was very long.

Don’t make mistakes writing a letter.

The question put to the professor were important.
While putting the flowers into the vase he broke it.
| saw my friend saying good bye to his girl-friend.
She didn’t understand the word said by him.

He didn’t see the things kept in her box.

Ilopisnaiime éxcueanus

Participle | (“ing” — ¢opma) ma
Participle Il (11l ¢popma diecrosa)

writing - nuwyuu written - ranucanuii
discussing — o62o6oprorouu  discussed — ob2o6openuii

HeoOXiaHy opMy HienNpUKMETHHUKA.

O©OoOoO~NO OIS WN -

. Who is the girl (doing, done) her task on the blackboard?
. The book (writing, written) by him is not very interesting.
. The translation (doing, done) by me was very easy.

. The (loosing, lost) keys were not found.

. The (loosing, lost) team will not get the prize.

. I don’t like the video (buying, bought) yesterday.

. Do you know the boy (coming, come) towards us?

. We like the songs (singing, sung) by this singer.

. The woman (singing, sung) is his wife.
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entered the
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keeping a
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10. The question (discussing, discussed) at the meeting was very important.

EX. 7 Po3kpmuiite ny:xkku, B:kuBarouu Present Participle uym Perfect Participle.

1. (to write) out all the new words, | started to learn them.

2. (to live) in Kyiv, he was able to see all the ancient monuments.

3. (to hear) my friend’s voice, I left the room to open the door.

4. We went home, (to look) through the documents.

5. (to drink) coffee she was talking to her friend.

6. (to go) down the street, the boy was looking back from time to time.
7. (to throw) the ball, the little girl ran home.

8. | think that the man (to stand) there is her father.

9. (to buy) food, they left supermarket.

10.(to know) French well the pupil can translate this text.

11.She entered the room (to smile).

12.(to see) the stranger the dog began barking.

13.(to bark) dog doesn’t bite.

14.(to find) the keys, we were able to open the door.

llepexnao piznux ¢hopm dienpukmMemHuKi8 YKpaiHCbKO0 MOBOIO:

DopMa JiENPUKMETHUKA Ilepeknan

discussing wWo 0620680pIOEMBCA,
002080pro10YU

having discussed 0b2060puUBUIL

being discussed

AKUU 002080pI0IOMb, AKULL
0b2osopuu

having been discussed

AKull 0b2osopunu, 6yoydu

0062080peHUM

discussed 002060peHUll

building AKUull Oyoyemocsi, 6y0youu

having built nobyoysasuu {

hoing built AKUll Oy0yembcst, AKUL
0yoysascs

having been built saKull nobyoysanu, 6yoyuu
no6y008aHUM

built no6y008anull

Ilepexnao piznux popm OienpukmemuuKie aHeailiCbKo MOBOI:

Kuoarouui

throwing

W0 Kuoaromso

throwing ;

AKUIL Kuoaromo (8 OaHuil

being thrown

MOMEHm)
AKUI Kuoaomo (pe2ynsapHo) thrown
KUHymuii throwing
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Kuoarwouu throwing

KUuHyswiu (npuuuna) having thrown

Kunyswiu (cynymmi throwing

oocmaeunu)

Kunysuiu (00 inuioi 0ii) being thrown

AKUI KUHYU being thrown having been
thrown

EX. 8 Po3kpuiiTe 1y:KKH, BJKUBAKOYU HEOOXiTHY (pOopMY Ti€ENPUKMETHUKA.

He walked down the road (to sing).

(to enter) the room I recognized him at once.

(to put) on the coat, she ran out of the house.

The man (to teach) math at their school studied in Odessa.
(to translate) into a foreign language the story lost all its charm.
(to come) home she found nobody there.

He woke up (to think) of his parents.

( to be) a woman of taste she always dresses well.

. There are some people (to come) in now.

10 (to translate) seven articles, he decided to have a break.

11. You make mistake (to judge) people by their appearance.
12. (to be) very tired, she soon fell asleep.

13. The boy went in, (to carry) his case.

14. While (to discuss) this problem, we sat on the window sill.

CoNOR~LODE

EX. 9 [lepekaaith yKpaiHCbKO0I0 MOBOI, 3BEPTAI0YM YBAry HA repyH/Iiil.
Taking medicine is unpleasant thing.

He sat without answering.

Smoking is forbidden here.

He is fond of painting.

My shoes need repairing.

They went on talking.

It looks like raining.

The band began playing music.

. She has a habit of interrupting people.

10 | like learning foreign languages.

11.They continue their studying.

12.My parents insist on my staying there.
13.Thank you for helping.

14 My friend can’t help speaking about this event.
15.After coming home the boy had dinner.

16.We enjoyed playing tennis.

17.Her child is afraid of swimming.

18.They were informed of our arriving.

CoNoa~WDE
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19.She is incapable of doing it.
20.:He is suspected of stealing money.

EX. 10 YTBopiTh repyHuiii, nepexjiaaitb peyeHHs1 YKpPaiHCbKOI0 MOBOIO.

She does a lot of (read).

What he likes is (drive).

No (park) here.

We heard a lot of (shout) last night.
Quick (run) saved him.

| am not against his (come).

Who does (wash) in your house?
We did some (shop) this morning.
She hates (do) the washing-up.
10. (act) is an interesting profession.
11. No (camp).

12. There’s no (regret) my decision.
13. Their (shout) woke people up.

14. We don’t mind (invite) him.

15. Excuse me, | (be) late.

16. Try it on before (complain).

17. My friend enjoys a bit of (sing).
18. (be) late is a shame.

19. I like his (guitar play).

20. This is used for (cut) meat.

21. No (smoke) here.

22. These (draw) are expensive.

23. She has done very little (iron) today.
24. Do you like (cycle)?

25. Yesterday he had some (train).
26. (not be) late is a good habit.

27. There was (ring) of a bell.

28. Does she like (make) plans?

29. No (fish) here.

30. I don’t like (watch) football

CoNOORLDE

The Gerund
DopMHu repyHais
Active Passive
Indefinite writing being written
Perfect having written having been written

EX. 11 [lepeknaaiTh yKpPaiHCHKOI MOBOIO, 3BEPTAI0YH YBary Ha NepeKJiajg
pi3HuX pop™M repyHais.
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I can’t remember having seen him before.

This film is worth seeing.

We can’t excuse their not answering our invitation.
| am sorry for having disturbed you.

She entered the office without being noticed.

He doesn’t like having been invited to their parties.
She is angry at having been sent for.

Everybody enjoy working with him.

. We are proud of having been her pupils.

10 You should avoid breaking rules.

11.The boy hates being scolded.

12.The child is proud of having been praised by his parents.

CoNoOaRrLDE

3anam’amaiime c106a ma eupasu, NICaA AKUX CIMABUMBCA 2ePYHOIlL
to avoid to fancy to postpone
to admit to finish to put off
to appreciate to forgive to stop
to consider to imagine to give up
to delay to help (on) to go on
to deny to mention to suggest
to detect to mind to resent
to enjoy to miss
to explain to pardon

EX. 12 [lepekaaaiTh aHIJIiCbK0I0 MOBOK, BHKOPHCTOBYIOYH TepPYH/Iiii.

. BiH NOKMHYB NaJIUTH.

. 51 He 3amepeuyro MPOTH TOTO, 1100 MOiXaTH TY/IH.
. BoHa nepecraina npukugatucs 310poBOro.

. BiH HeHaBUUTH, KOJIU HOMY OpelIyTh.

. ToO1 mogobaeThes KaraTucsa Ha KoB3aHax”?

. Hapemti nutrHa nepecrasia rniakary.

. Ham 3anpononyBanu moixatu 10 MOps.

. BoHa yHuMKana roBopuTH mpo 1e 3 MaTip 1o.

. 51 3ragas, 110 MEHE TEX 3aMPOCHIIN TYIH.

10. Tlpunuau TPEMTITH.

11. YsBu coOi Moi3aKy TyIH.

12. Bynp nacka, IpUNUHU AYMAaTU TIILKU PO CBOI MPOOIEMHU.
13. JliBunHa 3anepevyBaia, 1o 0yJia BIoMa TO/Il.
14. Bin npoI0B)KyBaB MpaItoBaTH.

15. 51 myxe 1iHyto Bally J0IOMOTY.

OO NO OIS~ WN B

86



CoNoOaRrLDE

3anam’amaiime diec106a ma upasu, Nicjia AKUX CHAGUMbCA 2ePYHOLIL 3
nesHumu npuKmemnuuKanu.
to agree to persist in to think of
to to accuse of to be engaged in to be capable of
to approve of to spend in to result in to be fond of
to be afraid of to hear of to be proud of
to consist in to suspect of to insist on
to complain of to inform of to depend on
to prevent from to give up the idea of to object to
to succeed in to be surprised at

Ex. 13 [lepekaaaiTh aHIJIiCbK0I0 MOBOK, BHUKOPHCTOBYIOYH IrepyH/Iiii.

Joro 3BMHYBauyIOTh B Orpa0yBaHH.

A xouy npoiHpopMyBaTH Bac MPO IXHIM MPHUI3I.

Bona 4acto npoBOAUTE Yac YUTAIOUN KYPHAIIH.

Sl 3a1MBOBaHUI, IO MEHE CIIUTAJM TIPO 1IE.

Bonu He 31aTHI OpexaTH.

baThku HanoJssSIraroTh Ha TOMY, 1100 5 BIIB1JAB JIiKapsl.

Mu 3aliMa€EMOCh PO3BUTKOM IIOTO MPOEKTY.

IOnak qymaB mpo Te, 100 3aJUIIUTH PigHE MICTO.

. JKiHKa HaMoJEerIMBO MPOAUBIISIIACH MANEPH, IIIYKAOYH HEOOX1AHOTO JOKYMEHTA.

10 JIiTHI 40NOBiK OOsIBCS OyTH MPOOTIEPOBAHUM.

11. batbko B3sSIB AUTHHY 32 PYKY, 1100 HE JaTH il BIACTH.

12. He 3BuHyBauy# ii B TOMY, III0 BOHA 3p00MIIa TaKy CEpilO3HY MMOMUJIKY.
13. Mu HamosisiraTMeMO Ha TOMY, 1100 HaM PO3TOBLIM BCE.

1
2
3
4
5.
6
7
8
9

EX. 14 IlepekaaaiTh aHIJIiCbKO MOBOK, BUKOPHUCTOBYIOUI IrepyH/Iiii.
. YoMy BiH YHHMKa€ pO3MOB 3 TOO010?

. Ty He myMaeni, 10 KBITH HEOOX1THO OJIUTH?

. XBOpOro HEOOX1AHO BIIMIPABUTH 10 JIKAPHI.

. Miii apyr nymae, 110 He BapTO KyIyBaTH I[bOTO BIACOPIIbMY,

Bapro nocnyxaTu, ik BOHa CITIBaE.

. Mos 6a0ycs 1r00UTh PO3IMOBIAATH Ka3KU, a M1l CHH CITyXaTH iX.

. Uu BapTO UTH HA I}O TUCKOTEKY?

. Tloausuch Ha cBiii kocTiom! Moro TpeOa MOYUCTHUTH.

. Ie# mei3axk BapTUiA TOTO, 1100 HOTO HAMATIOBATH.

10. IaH He TOOHUTH, KOJIM HOTO CBAPSTh.
11. Miit koM’ roTep Tpeda BIIPEMOHTYBATH.
12. Bonu nymaroTh mpo Te, sk O 3aTpUMaTH HaIll TIPHI3]T.

3anam’amaiime Odiecnoea i eupazu? nicjia AKUX CABUMbCA
2epyHoIll
to feel like | can’t help
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7.
8.
Q.

to be for can’t avoid

to be against can’t afford
She couldn’t help crying. Bona ne moena ne nnaxamu.
We don’t feel like walking. Ham ne xouemucs iimu niwxu.

EX. 15 IlepekaaaiTh aHIJIiChKOI MOBOK), BUKOPHCTOBYIOUM TePYHIild.

. Bu He mpotu Toro, 106 Bac mpeacTaBuiIv iM?

. Knnum B TBOi# KiMHATI HEOOX1THO ITOYUCTHUTH.

. Mosoza >xiHKa He MOTJIa HE 3aCMISITHCh.

. batpko OyB 3a Te, 11100 KyIUTH HOBY MAIIIMHY.

. Tu Xouel mTu B KIHO?

. XT0 3a Te, 06 noixaru 10 Mopsi’HoHa He MoOke T03BOJIUTH COO1 KYITyBaTH Taki
JIOpOT1 pedi.

A He xouy aymaru mnpo 11e. it Honu He Moriu He po3ka3atu il Ipo CBOIO PaICTh.
YoMy TH YHUKA€EN TOTO, 1100 TeOe 3anuTaiiu mnpo me?

Bin He Mir He cripoOyBaTH MOSICHUTH, SIK 1€ POOUTHCS.

10. 5 He MOy T03BOJIUTH COO1 BUTpAayaTH Tak Oarato yacy JapeMHo.

EX. 16 IlepekaaaiTs aHIJIiHCHbKOI0 MOBOIO, BHKOPHCTOBYIOYH IepyH/Iiii.
Sl He MIr HE TIOCMIXHYTHUCh, TUBJISTYUCH SIK OABJISATHCS KOIICHSTA.
XJIOMYKK PO3JIIOTUBCS Yepe3 T€, 10 HaJl HUM CMISITUCS.

barbku Oynu HE IPOTH TOTO, OO KYMUTH MEHI HOBHM KOMIT FOTED.
S yBIHIIIOB 10 KIMHATHU 3 HAMIPOM PO3Ka3aTH PO CBOE PIIICHHSI.
He BTpauaii Haroay NOAUBUTHUCS LHO BUCTABKY.

S numarock TUM, 110 OYB y 3M031 IONOMOTTH BaM.

Bci Gosurcs, 1o BiH TOBIAAETHCS PO TPABY.

XTO Ma€ MOCk IPOTH TOTO, 1100 BUMTUTH MHBa?

[ToauBuck Ha 111 MeOIi. iX TpeOa BiIPEMOHTYBATH.

0. Bona He x0TiJ1a WTH 32 MOKYITKaMH.

11. 41 3a Te, MO0 JETITH TYAH JIITAKOM.

12. Mu x04eMo 3HATH MPUIUHU BaIIoro Bif i31y.

13. Tlpodecop He OyB IPOTH MTPOBEACHHSI HOBHUX JOCIIIB.

14. TlouyBHIM TaKy CyMHY 1CTOpIiIO, BOHA HE MOTJIa HE 3aIlJIaKaTH.

15. S He xouy BiANOBIIATH HA OE3TIIy3/11 3alUTaHHS.

Hoo~NooOkwWNE

EX. 17 IlepekaaaiTh aHT/IilChKOI MOBOIO, BUKOPUCTOBYIOUYM TePYyHIiid.
[Ticyist 3aKiHYEHHS IKOJIM BiH BCTYIIUB J0 YHIBEPCUTETY.

Bci yekanu, 1o BiH MpairoBaTUMe 13 3aJ0BOJICHHSIM.

Bin OyB 31uBOBaHMii 11 paniTOBOIO CMEPTIO.

JlupexTop HamoysiraB Ha TOMY, 1100 POOOTY JaJik MEHI.

Jly>ke BaXKKO KUTH 0€3 BIpH.

Bona yaukana o06igatu Baoma.

Bin 3quBOBaHM, 110 3 HUM IIOTOBOPHIIH TIPO TI€.
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8. S BBaxaro, 110 poOOTa 1€l TIOJUHN BapTa 3araliIbHOr0 BU3HAHHSI.

9. Bona mae 3BMYKY BeCh 4ac 3alHUTYBATH MEHE MPO MOE CTaBJIEHHS N0 L€l 4u
1HITI0T TTPOOJIEMH.

10. Twu moBuHEH 700pe MPOJUBUTHUCH CTATTIO MEPE] i1 OMyOIKyBaHHSM.

11. BiH 3anepedye NpoTH TOTO, 00 KOpadesb 3aJUIIUB TOPT B TAKUN IITOPM.
12.  1ls nmroguHa HE BapTa TBOIX CIi3.

13. Kpim Toro, 1110 BoHa KpacuBa, BOHA IIIe i po3yMHa.

14. JlroguHa Jiexkasna He TUXalouu.

15. Horo BUMHOK BapTHil CXBAJICHHS.

16. T'omoBHE — MOTpPamUTH HA BOK3aJI BYACHO.

EX. 18 Po3kpuiiTe 1y:KKU, BAKOPUCTOBYIHOYHU repyHii.

The art of (cook) requires (use) of garlic.

The (eat) of garlic is not approved of.

(Work) beside someone who has eaten garlic is as bad as (sit) beside someone

who smokes. But while (smoke) is bad for you, there is no doubt that (eat) garlic is
good for the health.
We can see more ‘No (smoke)’ signs, but we can’t see ‘No (breath)’ signs for
garlic eaters. (Cultivate) and (export) garlic is a big business. Many people use it
for (flavour) and (add) to different dishes. Some people buy it when they do
(shop). You can’t deny (use) or (eat) it. (Be) a garlic eater is something to be proud
of. It shows you enjoy good (live).

EX. 19 epekaaaiTs aHIIiHCHK0I0 MOBOK, BHUKOPHCTOBYIOYH TepYH/Iiii.
1. MapHOo po3MOBIIATH 3 HEIO 3apas.

2. Yu BapTo pobuTH 1e?

3. 3anepeuyBaTu HOMY HE MaJjlO dKOJIHOTO CEHCY.

4. Ko BiH B TAKOMY HacTpOi, PO3MOBIISITH 3 HUM HEPO3yMHO.
5. He Oy1no ceHcy NpuXoIUTH CIOJIA TaK PaHO.

6. Cnpo3u TOO1 HE JOTIOMOXKYTh.

7. MapHo npuxoByBaTH 111 (PaKTy.

8. Jlymaru mpo 11e 3apa3 He Ma€ CEeHCY.

9. He mae ceHcy mykaTu JOpOTy B TEMPSIBI.

10.Po3moBaMu cripaBi HE 3apajIuIiL.

LESSON 4
HYDROLOGY

INTRODUCTION
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Hydrology is the scientific study of the movement, distribution, and quality
of water on Earth and other planets, including the water cycle, water resources and
environmental watershed sustainability. A practitioner of hydrology is
a hydrologist,  working  within  the  fields  of earth or environmental
science, physical geography, geology or civil and environmental
engineering. Using various analytical methods and scientific techniques, they
collect and analyze data to help solve water related problems such
as environmental preservation, natural disasters, and water management.

Hydrology subdivides into surface water hydrology, groundwater hydrology
(hydrogeology), and marine  hydrology. @ Domains of  hydrology
include hydrometeorology, surface hydrology, hydrogeology, drainage-
basin management and water quality, where water plays the central role.

Oceanography and meteorology are not included because water is only one
of many important aspects within those fields.

Hydrological research can inform environmental
engineering, policy and planning.
History

Hydrology has been a subject of investigation and engineering for millennia.
For example, about 4000 BC the Nile was dammed to improve agricultural
productivity of previously barren lands. Mesopotamian towns were protected from
flooding with high earthen walls. Aqueducts were built by the Greeks and Ancient
Romans, while the history of China shows they built irrigation and flood control
works. The ancient Sinhalese used hydrology to build complex irrigation works
in Sri Lanka, also known for invention of the Valve Pit which allowed construction
of large reservoirs, anicuts and canals which still function.

Marcus Vitruvius, in the first century BC, described a philosophical theory
of the hydrologic cycle, in which precipitation falling in the mountains infiltrated
the Earth's surface and led to streams and springs in the lowlands. With adoption of
a more scientific approach, Leonardo da Vinci and Bernard Palissy independently
reached an accurate representation of the hydrologic cycle. It was not until the 17th
century that hydrologic variables began to be quantified.

Pioneers of the modern science of hydrology include Pierre Perrault, Edme
Mariotte and Edmund Halley. By measuring rainfall, runoff, and drainage area,
Perrault showed that rainfall was sufficient to account for flow of the Seine.
Marriotte combined velocity and river cross-section measurements to obtain
discharge, again in the Seine. Halley showed that the evaporation from
the Mediterranean Seawas sufficient to account for the outflow of rivers flowing
into the sea.

Advances in the 18th century included the
Bernoulli piezometer and Bernoulli's equation, by Daniel Bernoulli, and the Pitot
tube, by Henri Pitot. The 19th century saw development in groundwater hydrology,
including Darcy's law, the Dupuit-Thiem well formula, and Hagen-Poiseuille's
capillary flow equation.
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Rational analyses began to replace empiricism in the 20th century, while
governmental agencies began their own hydrological research programs. Of
particular importance were Leroy Sherman's unit hydrograph, the infiltration
theory of Robert E. Horton, and C.V. Theis's aquifer test/equation describing well
hydraulics.

Since the 1950s, hydrology has been approached with a more theoretical
basis than in the past, facilitated by advances in the physical understanding of
hydrological processes and by the advent of computers and especially geographic
information systems.

Themes

The central theme of hydrology is that water circulates throughout
the Earth through different pathways and at different rates. The most vivid image
of this is in the evaporation of water from the ocean, which forms clouds. These
clouds drift over the land and produce rain. The rainwater flows into lakes, rivers,
or aquifers. The water in lakes, rivers, and aquifers then either evaporates back to
the atmosphere or eventually flows back to the ocean, completing a cycle. Water
changes its state of being several times throughout this cycle.

The areas of research within hydrology concern the movement of water
between its various states, or within a given state, or simply quantifying the
amounts in these states in a given region. Parts of hydrology concern developing
methods for directly measuring these flows or amounts of water, while others
concern modelling these processes either for scientific knowledge or for making
prediction in practical applications.

Text A

1. Groundwater

Ground water is water beneath Earth's surface, often pumped for drinking
water. Groundwater hydrology (hydrogeology) considers quantifying groundwater
flow and solute transport. Problems in describing the saturated zone include the
characterization of aquifers in terms of flow direction, groundwater pressure and,
by inference, groundwater depth (see: aquifer test). Measurements here can be
made using a piezometer. Aquifers are also described in terms of hydraulic
conductivity, storativity and transmissivity. There are a number of geophysical
methods for characterising aquifers. There are also problems in characterising the
vadose zone (unsaturated zone).

2. Infiltration

Infiltration is the process by which water enters the soil. Some of the water
is absorbed, and the rest percolates down to the water table. The infiltration
capacity, the maximum rate at which the soil can absorb water, depends on several
factors. The layer that is already saturated provides a resistance that is proportional
to its thickness, while that plus the depth of water above the soil provides the
driving force (hydraulic head). Dry soil can allow rapid infiltration by capillary
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action; this force diminishes as the soil becomes wet. Compaction reduces the
porosity and the pore sizes. Surface cover increases capacity by retarding runoff,
reducing compaction and other processes. Higher temperatures reduce viscosity,
increasing infiltration.

3. Surface water flow

Hydrology considers quantifying surface water flow and solute transport,
although the treatment of flows in large rivers is sometimes considered as a distinct
topic of hydraulics or hydrodynamics. Surface water flow can include flow both in
recognizable river channels and otherwise. Methods for measuring flow once water
has reached a river include the stream gauge, and tracer techniques. Other topics
include chemical transport as part of surface water, sediment transport and erosion.

One of the important areas of hydrology is the interchange between rivers
and aquifers. Groundwater/surface water interactions in streams and aquifers can
be complex and the direction of net water flux (into surface water or into the
aquifer) may vary spatially along a stream channel and over time at any particular
location, depending on the relationship between stream stage and groundwater
levels.

4. Precipitation types

Dynamic or adiabatic cooling is the primary cause of condensation and is
responsible for most rainfall. Thus it can be seen that vertical transport of air masses
Is a requirement for precipitation. Precipitation may be classified according to the
conditions which generate vertical air motion. In this respect, the three major
categories of precipitation type are conventional, orographic, and cyclonic.

Convective Precipitation. Convectional precipitation is typical of the tropics
and is brought about by heating of the air at the interface with the ground. This
heated air expands with a resultant reduction in weight. During this period,
increasing quantities of water vapour are taken up, the warm moisture-laden air
becomes unstable, and pronounced vertical currents are developed. Dynamic cooling
takes place, causing condensation and precipitation. Convective precipitation may be
in the form of light showers or storms of extremely high intensity.

Orographic _ Precipitation. Orographic precipitation results from the
mechanical lifting of moist horizontal air currents over natural barriers such as
mountain ranges.

Cyclonic Precipitation. Cyclonic precipitation is associated with movements
of air masses from high-pressure regions to low-pressure regions. These pressure
differences are created by the unequal heating of the earth’s surface.

Cyclonic precipitation may be classified as frontal or nonfrontal. Any
barometric low can produce nonfrontal precipitation as air is lifted through
horizontal convergence of the inflow into a low pressure area. Frontal precipitation
results from the lifting of warm air over cold air at the contact zone between air
masses having different characteristics. If the air masses are moving so that warm air
replaces colder air, the front is known as a warm front; if, on the other hand, cold air
displaces warm air, the front is said to be cold. If the front is not in motion, it is said
to be a stationary front.
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5. Standards

In the setting of standards, agencies make political and technical/scientific
decisions about how the water will be used. In the case of natural water bodies,
they also make some reasonable estimate of pristine conditions. Natural water
bodies will vary in response to environmental conditions. Environmental
scientists work to understand how these systems function, which in turn helps to
identify the sources and fates of contaminants. Environmental
lawyers and policymakers work to define legislation with the intention that water is
maintained at an appropriate quality for its identified use.

The vast majority of surface water on the Earth is neither potable nor toxic.
This remains true when seawater in the oceans (which is too salty to drink) is not
counted. Another general perception of water quality is that of a simple property
that tells whether water is polluted or not. In fact, water quality is a complex
subject, in part because water is a complex medium intrinsically tied to
the ecology of the Earth. Industrial and commercial activities
(e.g. manufacturing, mining, construction, transport) are a major cause of water
pollutionas are runoff from agricultural areas, urban runoff and discharge of treated
and untreated sewage.

6. Water cycle

The water cycle, also known as the hydrological cycle or the hydrologic
cycle, describes the continuous movement of water on, above and below the
surface of the Earth. The mass of water on Earth remains fairly constant over time
but the partitioning of the water into the major reservoirs of ice, fresh water, saline
water and atmospheric water is variable depending on a wide range of climatic
variables. The water moves from one reservoir to another, such as from river
to ocean, or from the ocean to the atmosphere, by the physical processes
of evaporation, condensation, precipitation, infiltration, surface runoff, and
subsurface flow. In doing so, the water goes through different forms: liquid, solid
(ice) and vapor.

The water cycle involves the exchange of energy, which leads
to temperaturechanges. When water evaporates, it takes up energy from its
surroundings and cools the environment. When it condenses, it releases energy and
warms the environment. These heat exchanges influence climate.

The evaporative phase of the cycle purifies water which then replenishes the
land with freshwater. The flow of liquid water and ice transports minerals across
the globe. It is also involved in reshaping the geological features of the Earth,
through processes including erosion and sedimentation. The water cycle is also
essential for the maintenance of most life and ecosystems on the planet.

Categories

The parameters for water quality are determined by the intended use. Work
in the area of water quality tends to be focused on water that is treated for human
consumption, industrial use, or in the environment.
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7. Human consumption

Contaminants that may be in untreated water include microorganisms such
as viruses, protozoa and bacteria; inorganic contaminants such
as salts and metals; organic chemical contaminants from industrial processes
and petroleum use; pesticides and herbicides; and radioactive contaminants. \Water
quality depends on the local geology and ecosystem, as well as human uses such as
sewage dispersion, industrial pollution, use of water bodies as a heat sink, and
overuse (which may lower the level of the water).

The United States Environmental Protection Agency (EPA) limits the
amounts of certain contaminants intap water provided by US public water
systems. The Safe Drinking Water Act authorizes EPA to issue two types of
standards:

. primary standards regulate substances that potentially affect human
health;

. secondary standards prescribe aesthetic qualities, those that affect
taste, odor, or appearance.

The U.S. Food and Drug Administration (FDA) regulations establish limits
for contaminants in bottled water that must provide the same protection for public
health. Drinking water, including bottled water, may reasonably be expected to
contain at least small amounts of some contaminants. The presence of these
contaminants does not necessarily indicate that the water poses a health risk.

In urbanized areas around the world, water purification technology is used in
municipal water systems to remove contaminants from the source water (surface
water or groundwater) before it is distributed to homes, businesses, schools and
other recipients. Water drawn directly from a stream, lake, or aquifer and that has
no treatment will be of uncertain quality.

8. Industrial and domestic use

Dissolved minerals may affect suitability of water for a range of industrial
and domestic purposes. The most familiar of these is probably the presence
of ions of calcium (Ca?*) and magnesium (Mg?*) which interfere with the cleaning
action ofsoap, and can form hard sulfate and soft carbonate deposits in
water heaters or boilers. Hard water may be softened to remove these ions. The
softening process often substitutes sodium cations. Hard water may be preferable
to soft water for human consumption, since health problems have been associated
with excess sodium and with calcium and magnesium deficiencies. Softening
decreases nutrition and may increase cleaning effectiveness. Various industries'
wastes and effluents can also pollute the water quality in receiving bodies of water.

Answer the questions:
1. Make up 20 questions of all types to parts 1-8.
2. Write the essay of Text A as to your own plan.

Text B
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Environmental water quality, also called ambient water quality, relates
to water bodies such as lakes, rivers, and oceans. Water quality standards for
surface waters vary significantly due to different environmental conditions,
ecosystems, and intended human uses. Toxic substances and high populations of
certain microorganisms can present a health hazard for non-drinking purposes such
as irrigation, swimming, fishing, rafting, boating, and industrial uses. These
conditions may also affect wildlife, which use the water for drinking or as a
habitat. Modern water quality laws generally specify protection of fisheries and
recreational use and require, as a minimum, retention of current quality standards.
There is some desire among the public to return water bodies to pristine, or pre-
industrial conditions. Most current environmental laws focus on the designation of
particular uses of a water body.In some countries these designations allow for
some water contamination as long as the particular type of contamination is not
harmful to the designated uses. Given the landscape changes (e.g., land
development, urbanization, clearcutting in forested areas) in the watersheds of
many freshwater bodies, returning to pristine conditions would be a significant
challenge. In these cases, environmental scientists focus on achieving goals for
maintaining healthy ecosystems and may concentrate on the protection of
populations of endangered species and protecting human health.

Sample collection

More complex measurements are often made in a laboratory requiring a
water sample to be collected, preserved, transported, and analyzed at another
location. The process of water sampling introduces two significant problems:

. The first problem is the extent to which the sample may be
representative of the water source of interest. Many water sources vary with time
and with location. The measurement of interest may vary seasonally or from day to
night or in response to some activity of man or natural populations of
aquatic plants and animals. The measurement of interest may vary with distances
from the water boundary with overlying atmosphere and underlying or
confining soil. The sampler must determine if a single time and location meets the
needs of the investigation, or if the water use of interest can be satisfactorily
assessed by averagedvalues with time and location, or if critical maxima and
minima require individual measurements over a range of times, locations or events.
The sample collection procedure must assure correct weighting of individual
sampling times and locations where averaging is appropriate. Where critical
maximum or minimum values exist, statistical methods must be applied to
observed variation to determine an adequate number of samples to
assess probability of exceeding those critical values.

. The second problem occurs as the sample is removed from the water
source and begins to establish chemical equilibrium with its new surroundings —
the sample container. Sample containers must be made of materials with
minimal reactivity with substances to be measured; and pre-cleaning of sample
containers is important. The water sample may dissolve part of the sample
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container and any residue on that container, or chemicals dissolved in the water
sample may sorb onto the sample container and remain there when the water is
poured out for analysis. Similar physical and chemical interactions may take place
with any pumps, piping, or intermediate devices used to transfer the water sample
into the sample container. Water collected from depths below the surface will
normally be held at the reduced pressure of the atmosphere; so gas dissolved in the
water may escape into unfilled space at the top of the container. Atmospheric gas
present in that air space may also dissolve into the water sample. Other chemical
reaction equilibria may change if the water sample changes temperature. Finely
divided solid particles formerly suspended by water turbulence may settle to the
bottom of the sample container, or a solid phase may form from biological growth
or chemical precipitation. Microorganisms within the water sample may
biochemically  alter concentrations of oxygen, carbon  dioxide, and organic
compounds. Changing carbon dioxide concentrations may alter pH and
change solubility of chemicals of interest. These problems are of special concern
during measurement of chemicals assumed to be significant at very low
concentrations.

Sample preservation may partially resolve the second problem. A common
procedure is keeping samples cold to slow the rate of chemical reactions and phase
change, and analyzing the sample as soon as possible; but this merely minimizes
the changes rather than preventing them. A useful procedure for determining
influence of sample containers during delay between sample collection and
analysis involves preparation for two artificial samples in advance of the sampling
event. One sample container is filled with water known from previous analysis to
contain no detectable amount of the chemical of interest. This sample, called a
"blank", is opened for exposure to the atmosphere when the sample of interest is
collected, then resealed and transported to the laboratory with the sample for
analysis to determine if sample holding procedures introduced any measurable
amount of the chemical of interest. The second artificial sample is collected with
the sample of interest, but then "spiked™ with a measured additional amount of the
chemical of interest at the time of collection. The blank and spiked samples are
carried with the sample of interest and analyzed by the same methods at the same
times to determine any changes indicating gains or losses during the elapsed time
between collection and analysis.

Testing in response to natural disasters and other emergencies

Inevitably after events such as earthquakes and tsunamis, there is an
immediate response by the aid agencies as relief operations get underway to try
and restore basic infrastructure and provide the basic fundamental items that are
necessary for survival and subsequent recovery. Access to clean drinking water
and adequate sanitation is a priority at times like this. The threat of disease
increases hugely due to the large numbers of people living close together, often in
squalid conditions, and without proper sanitation.

After a natural disaster, as far as water quality testing is concerned there are
widespread views on the best course of action to take and a variety of methods can
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be employed. The key basic water quality parameters that need to be addressed in
an emergency are bacteriological indicators of fecal contamination,
free chlorine residual, pH, turbidity and  possibly conductivity/total ~ dissolved
solids. There are a number of portable water test kits on the market widely used by
aid and relief agencies for carrying out such testing.

After major natural disasters, a considerable length of time might pass
before water quality returns to pre-disaster levels. For example, following the 2004
Indian Ocean tsunamithe Colombo-based International Water Management
Institute (IWMI) monitored the effects of saltwater and concluded that the wells
recovered to pre-tsunami drinking water quality one and a half years after the
event. IWMI developed protocols for cleaning wells contaminated by saltwater;
these were subsequently officially endorsed by the World Health Organization as
part of its series of Emergency Guidelines.

Chemical analysis

The simplest methods of chemical analysis are those measuring chemical
elements without respect to their form. Elemental analysis for oxygen, as an
example, would indicate a concentration of 890 g/L (grams per litre) of water
sample because oxygen (O) has 89% mass of the water molecule (H20). The
method  selected to  measure dissolved  oxygen should  differentiate
between diatomic oxygen and oxygen combined with other elements. The
comparative simplicity of elemental analysis has produced a large amount of
sample data and water quality criteria for elements sometimes identified as heavy
metals. Water analysis for heavy metals must consider soil particles suspended in
the water sample. These suspended soil particles may contain measurable amounts
of metal. Although the particles are not dissolved in the water, they may be
consumed by people drinking the water. Adding acid to a water sample to prevent
loss of dissolved metals onto the sample container may dissolve more metals from
suspended soil particles. Filtration of soil particles from the water sample before
acid addition, however, may cause loss of dissolved metals onto the filter. The
complexities of differentiating similar organic molecules are even more
challenging.

Making these complex measurements can be expensive. Because direct
measurements of water quality can be expensive, ongoing monitoring programs are
typically conducted by government agencies. However, there are local volunteer
programs and resources available for some general assessment. Tools available to
the general public include on-site test kits, commonly used for home fish tanks,
and biological assessment procedures.

Answer the questions:
1. What does ambient water quality relate to? How often does water quality
standard vary?
2. Describe the first problem of process of water sampling.
3. What is the second problem in sample collection?
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4. What is a “blank” sample?
5. What can be testing in response to natural disasters?
6. Speak about chemical analyses of water samples.

Text C
Drinking water indicators

The following is a list of indicators often measured by situational category:

. Alkalinity

. Color of water

. pH

. Taste and odor (geosmin, 2-Methylisoborneol (MIB), etc.)

. Dissolved metals and salts
(sodium, chloride, potassium, calcium, manganese, magnesium)

. Microorganisms such asfecal coliform bacteria (Escherichia
coli), Cryptosporidium, and Giardia lamblia; see Bacteriological water analysis

. Dissolved metals and metalloids (lead, mercury, arsenic, etc.)

. Dissolved organics: colored dissolved organic
matter (CDOM), dissolved organic carbon(DOC)

. Radon

. Heavy metals

. Pharmaceuticals

. Hormone analogs

Drinking water quality standards describes the quality parameters set
for drinking water. Despite the truth that every human on this planet needs
drinking water to survive and that water may contain many harmful constituents,
there are no universally recognized and accepted international standards for
drinking water. Even where standards do exist, and are applied, the permitted
concentration of individual constituents may vary by as much as ten times from
one set of standards to another.

Many developed countries specify standards to be applied in their own
country. In Europe, this includes the European Drinking Water Directive and in the
United States the United States Environmental Protection Agency (EPA)
establishes standards as required by the Safe Drinking Water Act. For countries
without a legislative or administrative framework for such standards, the World
Health Organization publishes guidelines on the standards that should be
achieved. China adopted its own drinking water standard GB3838-2002 (Type II)
enacted by Ministry of Environmental Protection in 2002.

Where drinking water quality standards do exist, most are expressed as
guidelines or targets rather than requirements, and very few water standards have
any legal basis or, are subject to enforcement. Two exceptions are the European
Drinking Water Directive and the Safe Drinking Water Act in the USA, which
require legal compliance with specific standards.
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In Europe, this includes a requirement for member states to enact
appropriate local legislation to mandate the directive in each country. Routine
inspection and, where required, enforcement is enacted by means of penalties
imposed by the European Commission on non-compliant nations.

Countries with guideline values as their standards include Canada, which has
guideline values for a relatively small suite of parameters, New Zealand, where
there is a legislative basis, but water providers have to make "best endeavours" to
comply with the standards, and Australia.

Hydrological transport model

A hydrological transport model is a mathematical model used to simulate
river orstream flowand calculate water quality parameters. These models
generally came into use in the 1960s and 1970s when demand for numerical
forecasting of water quality was driven by environmental legislation, and at a
similar time widespread access to significant computer power became available.
Much of the original model development took place in the United
States and United Kingdom, but today these models are refined and used
worldwide.

There are dozens of different transport models that can be generally grouped
by pollutantsaddressed, complexity of pollutant sources, whether the model is
steady state or dynamic, and time period modeled. Another important designation
is whether the model is distributed (i.e. capable of predicting multiple points within
a river) or lumped. In a basic model, for example, only one pollutant might be
addressed from a simple point discharge into the receiving waters. In the most
complex of models, various line source inputs from surface runoff might be added
to multiple point sources, treating a variety of chemicals plus sedimentin a
dynamic environment including vertical river stratification and interactions of
pollutants with in-stream biota. In addition watershed groundwater may also be
included. The model is termed "physically based" if its parameters can be
measured in the field.

Often models have separate modules to address individual steps in the simulation
process. The most common module is a subroutinefor calculation of surface runoff,
allowing variation in land use type, topography, soil type, vegetative
cover, precipitation and land management practice (such as the application rate of
a fertilizer). The concept of hydrological modeling can be extended to other
environments such as the oceans, but most commonly (and in this article) the
subject of a river watershed is generally implied.

Runoff

The movement of the water over the surface of the Earth under the influence
of gravity, in channels ranging from tiny streams to large rivers, is called runoff.
Considering the hydro-logic cycle over a drainage basin or watershed, runoff is a
residual of the hydrologic process, because it represents the excess of precipitation
over evapotranspiration when allowance is made for storage on and under the ground
surface. When precipitation is spasmodic and irregular in space, time and amount,
runoff from the land surface is usually low and becomes a comparatively constant
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factor. This contrast between runoff and precipitation, from which the former is
derived, results mainly from the storage capacity of the surface layers of the Earth,
by which much of the excess precipitation is held back and released only gradually
into the streams. It has been estimated that one foot of soil normally holds more
water than in the entire overlying atmospheric column.

The rate or discharge of runoff is usually expressed as a volume per unit of
time. When the water discharge is plotted against the time, the plot is called a
hydrograph. Analysis of the hydrograph can reveal much about the watershed
characteristics that affect the disposal of precipitation and, consequently, the
apportioning of surface and groundwater runoff. Hydrologic studies of runoff are
important in various respects. The study of runoff over the land and in the channel is
necessary for the development of land drainage and river-engineering works. A study
of the short-term runoff patterns involves the analysis of flood hydrographs, flood
frequencies, flood forecasting, and routing floods through the river channels. There
are basic in flood-control engineering and flood-plan regulation. A study of the
annual runoff characteristics and long-term trends of runoff involves the analysis of
river regimes; basin geomorphology and theoretical probability analyses are required
for the planning and development of irrigation, waterpower, water supply, and other
water-resources projects. Modern engineers and planners of such projects require a
thorough understanding of the quantitative as well as qualitative nature of the runoff.

Runoff represents precipitation returning to the sea or to the inland bodies of
water. It is that portion of the precipitation that appears in surface streams. It
consists, in ever varying proportions, of both surface runoff and ground-water runoff,
or effluent seepage. There has been considerable difference in the use of terms
relating to runoff, but it is suggested that the “overland runoff” be used to designate
the water flowing over the land surface before it reaches a definite stream channel,
the term *’surface runoff ” to designate the water that reaches the stream as overland
runoff, in contrast to the groundwater runoff;, and the term “direct runoff ” to
designate the surface runoff that has not been retarded by storage on the surface as
snow or ice or in a lake or other body of standing water.

Runoff from the land area of the earth represents the excess of evaporation
from the ocean area over precipitation upon that area. Unless the two are equal, water
vapour is continually escaping from the outer atmosphere and the ocean level is
progressively lowering. Temporarily excess evaporation from the ocean may be store
on the land as snow and ice and as ground and surface storage. It cannot be stored in
the atmosphere, because the air can seldom hold more than 2 to 3 days’ evaporation
from a water surface in a given locality. Water evaporated from the ocean is in part
precipitated on the ocean and in part carried inland by air currents, to be precipitated
on the land. Of the moisture precipitated on the land area: a) some is evaporated and
carried back over the ocean area by the winds to be reprecipitated or to be returned to
the land area; b) some returns to the sea as surface runoff; c) some seeps into the
ground to reappear in streams as ground-water runoff; d) some is evaporated from
the ground surface and the surface of vegetation; ) some is temporarily stored in the
soil to be reevaporated and reprecipitated; f) some is absorbed by the roots of
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growing plants and transpired into the atmosphere to be reprecipitated; g) some
enters into the plant fiber to remain until the plant is desiccated or destroyed.
Surface runoff modelling

A key component of a hydrological transport model is the surface
runoff element, which allows assessment of sediment, fertilizer, pesticide and other
chemical contaminants. Building on the work of Horton, the unit hydrograph
theory was developed by Dooge in 1959. It required the presence of the National
Environmental Policy Act and kindred other national legislation to provide the
impetus to integrate water chemistry to hydrology model protocols. In the early
1970s the U.S. Environmental Protection Agency (EPA) began sponsoring a series
of water quality models in response to the Clean Water Act. An example of these
efforts was developed at the Southeast Water Laboratory, one of the first attempts
to calibrate a surface runoff model with field data for a variety of chemical
contaminants.

The attention given to surface runoff contaminant models has not matched
the emphasis on pure hydrology models, in spite of their role in the generation of
stream loading contaminant data. In the United States the EPA has had difficulty
interpreting diverse proprietary contaminant models and has to develop its own
models more often than conventional resource agencies, who, focused
on flood forecasting, have had more of a centroid of common basin models.

I. Answer the questions:
1. Name the list of indicators of drinking water.What is the most important to
your mind?
What do drinking water quality standards describe?
When is a hydrological transport model used?
What do we call runoff?
Why are hydrologic studies important in various respects?
Summarize text C in 10-15 sentences .

ok wn

I1. Translate the proverbs and sayings. Give your own situations with them:

If there were no clouds, we should not enjoy the sun
One cloud is enough to eclipse all the sun

Foggy ideas

A storm in a tea cup

Under stress of weather

After rain comes fair weather

Rain or shine

NogakodPE

GRAMMAR
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The Conditional sentences

ICHy€ mpu OCHO6HUX munu yMOGHUX PeUE€Hb

YMmoBHi peuenns nepmoro Tumy (First Conditional)

if + present simple

Future

If you come at ten,

Axuwo mu npuiioewt o NCCATIH,
If the weather is fine,

Axwo nocooa dyoe 2apHoro,

I will be ready to start.

5 0y0y 2omoeuil supyuiamu.
we will go for a walk.

MU REOEMO HA NPORYJISIHKY .

Ymoeni peuenns opyzoco muny (Second Conditional)

If + past simple

would/could/might +
indefinite infinitive

If you came at ten,

Axou mu npuituios o oecamilii,

If the weather was fine,

SAxou norona O6yna capnoro, (CbOroIHi,
3aBTpa)

| would be ready to start.

50 0ye comoeuil supyuamu.
we would go for a walk.

MU 0 RiWAU HA NPORYTISHKY.

Ymoeni peuennna mpemwvozo muny (Third Conditional)

if + past perfect

would/could/might +
perfect infinitive

If you had come at ten,

AKou ™ npuituioeo oecsamiii,

If the weather had been fine,

Axou nocooa byaa 2apmoro, (6uopa)

I would have been ready to start.
16 0ye comoeuii BUPYyIIATH.
we would have gone for a walk.
MU 0 RiWIU HA NPORYJISIHKY .

Ex. 1 Po3kpmiite ay:xkm, yrBoprowun First, Second Tta Third Conditional Bix
KO:KHOT0 peueHHs. IlepekiiaaiTh yrBOpeHi peyeHHs.

©CONOUAWN P

If she (to find out) the truth, she (to be) very happy.

| (to visit) him in the hospital, if | (to know) about his illness.

. If we (not to like) his suggestion, we (to tell) him about it.

. If John (to want) the advice, he (to ask) you.

If his sister (to have) better qualification, she (to be able to) apply for better job.
. They (to find) the solution, if they (to understand) the problem.

. If Beth (to go) to her native town, she (to be) happier.

. If you (not to agree) with me, | (to go) to the director.

. What you (to do), if he (tell) you to leave?

Ex.2 IlepeknaniTy aHrJiiicbk010 MOBOI0, BUKOpuCcTOBYIOUH First, Second ta

Third Conditional.

1. Tu 6 mouyBaB cebe Kparile, IKOU JiAraB criaTH paHiIie.
2. Bin kpaiie 3HaB OU aHTIIMCBKY, SKOW YUTaB MOOLIBIIE aHTTIMCHKUX KHHUKOK.
3. SIxOu BOHM MPUMIIIN paHillle, BOHU 3MOTJIA O 3aiHSATH Kpallll MICIIS.
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4. Mu 0 He 3aIi3HUINCH HA TOI3/, IKOU B3SIJIM TaKCl.

5. Skmro mige oIy, AITH 3ajJUIIaThLCs BIOMA.

6. SIkOu BUOpa He OYJI0 TaK XO0JIOJHO, MU TTOIXaJIk O 3a MICTO.

7. SIxuto M mompocuill OpaTa, BiH BIPEMOHTYE TB1 BEJIOCHUIIE]I.

8. SIk111o BiH BUBUUTH HIMEIIbKY MOBY, BIH YUTATHME B OPUT1HAJII HIMEIIbKUX aBTOPIB.

EX. 3 Po3kpuiiTe 1y:KKH, BAKOPUCTOBYIOYH Ji€CI0Ba B NOTPiOHIi dopmi.

If | (to have) time tonight, I (to finish) this book.

He (can) take you to the concert tomorrow if he (to have) a spare ticket.

If they (to have) plenty of time yesterday, they (to miss) the train.

If she (to leave) at seven o’clock, we (to ask) her to give us a lift.

If my friend (to phone) now, | (not to feel) so lonely.

If someone (to give) you a million, what you (to do)?

If you (to be able) to finish the job tomorrow, you (to have) a holiday.

If he (to check) the oil before driving, he (not to have) problems with the car.
If she (to be) here now, she (to help) you.

10. If they (to be) picked for our team, we (to win) the race next month.

11. The London fire never (to start) if the baker (to put) lilt oven out properly.
12. If somebody (to invite), you (to go) to the blind date?

13. If they (to stay) in Kyiv, they (to live) here for thirty years.

14. If | (to meet) him earlier, he (not to be) late for supper,

15. The baby (to wake up) if you (not to stop) speaking like that.

CoNoa~LNE

3eepuims yeazy!

B 0ooamkoeux niopsonux peuennsx, wo 3anexcamu 6i0 oiecioséa (t0 wish),
sorcusacmocs Past Subjunctive (cnisnadae no ¢popmi 3 Past Indefinite) ma Past Per
feet Subjunctive (cnisnaoae no ¢popmi 3 Past Perfect)
| wish you were here. - 4 6 xomie, w06 mu 6ye mym.

- Ilxooa, wo mu ne mym. (Second Conditional)
I wish | had not told — Ilixooa, wo s posnosie sam npasdy. (Third Conditional)
you the truth.

- Jlobpe 6yno 6, aKkOu s He po3no06ie 6am npasoy.

| wish he would agree - 4 6 xomis, wo6 6in nocoous cst noixamu myou. (\Would
to go there. + Infinitive)

Ex. 4 Ilepenumith pevyenHsi, BukopucroByrwun ‘I wish” + Past Subjunctive.
IlepekiagitTh iX yKpaiHCbKOI0 MOBOIO.

I’d love to know five foreign languages.

Why don’t they have a bigger flat?

Why don’t we go to the restaurant more often?
She hates going to school on Saturdays.

She’d love to study to cook.

w0 E
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6. I'd like to live in Australia.
7. He hates doing housework every day.

3eepHimeb  ysacy, wo 8 000amKo8uUX NIOPAOHUX PeUeHHSX, SKI
sanexcams 6i0 Oiccnosa 10 Wish, eocusacmocs would + infinitive, sxwo mu
Xouemo 8Uciosumu OajicanHs npo me, woob cumyayis sminuiacs abo 3apas, abo 8
MatbymHbomy, Xoua He 0yxrHce CNOJIBAEMOCH HA Ye.
B 6invuwocmi eunaoxis smina cumyayii He 3anexcums 8i0 0codu, W0 BUCIOBIIOE
NOOANCAHHSL.
| wish + subject + would + infinitive
| wish he would ring me up.
Meni 6 xominocwb, wob 8iH NOO360HUB MEHL.

Ex. 5 Iepenumrits pedennsi, BukopucroByoun ‘I wish + would + infinitive”.
IlepekagiTh iX yKpaiHCbKOI0 MOBOIO.

Beth never comes home before eleven.

He doesn’t wear uniform very often.

He doesn’t speak French.

A1l doesn’t agree with you.

I’d like John to stop smoking.

The child doesn’t wash very often.

She is unkind to the visitors.

I don’t like my son playing basketball all the time.

ONOThWDE

EX. 6 Po3kpuiiTe 1y:KKH, B:KMBAIOYH JAi€CJI0Ba Yy BianoBigHiii popmi.
1.1f Beth (to go) to her home town, she could visit her parents.
2. If you (to be) still ill tomorrow, you will have to stay at home.
3. .If she (not to drink) coffee late at night, she would have been able to sleep.
4. She wouldn’t have married him if she (to know) what he was like.
5.1f he (to phone) tomorrow, please say we are out.
6. If they (to know) the significance of this event, they would be more alarmed.
7. If her son (to be born) two years earlier, he wouldn’t have had to do military
service.
8. If you (to look) everywhere for your passport, you will find it.
9. If Joe (to get up) earlier, he would get to institute on time.
10. If the fire (not to happen), their house wouldn’t have been destroyed.
11.1f the sound (not to be) so loud, she wouldn’t be so nervous.
12.1f the child (not to fall), he wouldn’t have burst into tears.
13.1f Barry (to come) to visit us for the weekend, we will be very glad.
14.1f Jane (to be) more careful, she wouldn’t have left her watch in the changing
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room.
15.If he (not to leave) the door open, his cat wouldn’t have eaten the fish.

EX. 7 Po3kpuiite ay:kku, BUKopuctoByoun “Zero Conditional”. Ilepekaaaithb
peYyeHHs YKPAIHChbKOI0 MOBOIO.

1. Her child says hello if he (to see) you.

2. If the dog is angry, it always (to bark).

3. The toy (not to work) if the batteries are flat.

4. If the machine (not to have) enough oil, it doesn’t work.

5. If you go in the best seats, you (to get) a free drink.

6. If the hot-air balloon (to be) filled with air, it rises.

7. The alarm (to raise) automatically if fire is discovered.

8. Water (to change) into ice if it (to freez).

9. If water boils, it (to change) into steam.

10. If she puts her money in a bank, she (to get) five per cent interest.

Ex.8 Ilepedpa3syiite peuenHsi, BukopucroByrwun “l wish™,
1. I am not very fit.
2. We weren’t together.

3. He was too upset that day.

4. They couldn’t come here.

5. It’s very hot today.

6. My parents are abroad.

7. It’s snowing.

8. He has read my letter.

9. She doesn’t know enough English.

10. My son didn’t take my advice.

11. His room is untidy.

12. They wasted much time watching TV.
13. He doesn’t have a lot of friends.

14. I can’t swim.

Ex.9 IlepexaaaiTs aHriiiicbKkow MOBOIO, BUKOpUCTOBYWO4YH “| wish”,
SxOu st MaB BUIbHUHN Yac 3apa3!

[lxona, 1o 5 3ami3HUBCS Ha 3yCTpIY.

SkOu s1 BMiB MastoBaTH!

IITkoma, 110 BOHA HE 3Haja BIJIIOBIII HA 3alIMTaHHS.
Hobpe Oyino 0, skObu y MeHe Oyra BIJIITyCTKa 3apas.
[ITkoxa, 110 A mociayxaB IXHbOI TOPAJIHN.

JKanp, 1110 BOHU HE 3MIHUITU CBOET TYMKH.

JloOpe Oyro 0, ikOW TH 3HAB MPaBIY.

. SlkOu Tv cka3aB MEHI PO 1€ PiIeHHs!

10 koza, 110 BiH HE MPUITMHUB POOUTH TaKi TOMUJIKH.
11. Xansp, mo BoHA XBOPIE.

LCoNoORrWODdE
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12. IlIxoma, 110 BK€ Mi3HO UTH HA 300PH.

13. BoHa mikoyBaia, o mepecTalia MpaioBaTH TaM.

14. SIxOwu BiH BMIB I1aBaTH!

15. Jlo6pe, Oyio 0, sKOHM BU B3SUJIM y4acTh B 0OrOBOPEHHI IIBOTO MPOCKTY.
16. IIIxona, 1m0 TH HE 3acTaB MEHE BJIOMA.

17. Xanp, 1110 TUTHHA HE HIKABUTHCS 1CTOPIEIO.

EX. 10 IlepekaaaiTh aHIJIiHCHKOI MOBOIO.

[[Ixoma, M0 s BUPIMIUB TIPAIIOBATH B IIiil (ipmi.

SxOu BiH MaB 4Yac, BiH MMOixaB OM y BIIMMYCTKY HACTYITHOII MiCSIIA.

AxOu s OyB oOauHIIIMM, ST BYOpa HE BIATOBITaB OM HM iXHI MUTAaHHS O€3 aBOKATA.

[IIxoma, 1110 MM HE TIIIIA Ha BEYIPKY.

AxOu BoHa IpHiiIILIIa CIOU CHOTOAHI YBeuepl, 51 B! IOTOBOPHUB 3 HEIO.

AxOu Tu iX monepeanB, BOHU O HE 3pOOUIIH IILOTO 3apas.

51 6 XOTiB OyTH CHIIBHIIINM.

Sk1o BiH EpeKiIaie M0 CTATTIO 10 KiHIIS THXKHSA, BiH BIAACTD ii peakTopy.

. SIkOU TH MIT TIPOXKUTH KUTTS 3HOBY, 1100 TU pOOUB?

10. [lIxoxa, 1o BiH BTPATUB BC1 CBO1 I'POIIIL.

11. SxOu T OyB MOJIOJIINM, TH B3B OU y4acTh B IEPErOHAX.

12. SIxOwu 51 3HaB, 10 5 3aXBOPII0, 1 O HE MOTOMBCS HA y4acTh B KOH(PEPEHITIi.

13. 4 mkomyto, 110 5 HE KiHO31pKa.

14. SIxOu Mu 3anpocuiIv HAHBKY, BOHA O JA0IJIsI1aa 32 HATUM MaTIOKOM.

15. SAxOu aAupeKTOop MPUMILIOB O TPETId, MU O OOrOBOPIOBAJIM 3 HUM Ballll MPONO3UIIIi
BXK€ ChOTOHI.

CoNoak~LNE

MODAL VERBS

can, could

Bupaoicae yminns, moocnusicms, Gizuuny abo posymosy 30amuicms GUKOHAMU
nesHy 0ilo 8 MenepiuHbOMy, MAlOYMHbOM) YU MUHYIIOM).
(MOKy, YMIil0)

| can do it now. She can speak English.
A mooancy 3pooumu ye Bona emie pozmosnamu
3apas. AH2TIIUCHKOIO MOBOIO.

| cannot do it. She cannot speak French.

A He modicy 3pooumu ye. Bona He émie po3mosisimu panyy3oKoio Mogoio.
Can he swim?
Bin ymie nnasamu?
| could help him. He could ski when he was
A 3mie donomozmu iiomy. five.
Bin ymie kamamucsa na
JIUACAX, KOAU UOMY OVII0 N 'Mb POKIE.

106



Ex. 11 IlepekaaaiTh aHIIiHCHKOK MOBOIO, BUKOpHCTOBYI0UYH can/could Ta to be
able to.

MO>KJTMBO, BOHH 3MO>KYTh 3aMOBUTH KBUTKH IS Bac.

Biu BMi€ Tak mIBUAKO OIraTé 3 JUTUHCTBA.

Bona B3araii He BMi€ IiaBaTu!

Komu BiH 6yB MOJIOAIIMM, BiH MIT' TaHITIOBAaTH Kpalllo, HI’K MOXKE 3apas3.

[TiBroauHm s HaMaraBcs BIIKPHUTH JIBEPi, alie HE 3MIT.

Bona cka3ana, 1mo He 3Morjia IpUETHATUCH 0 HAc, TOM IO XBOpiia.

Mu Gyaemo ay»xe paii, SKIIO 3MOKEMO JIOIIOMOTTH BaM

BoHnu 3Mornm BiABigaTH BCi My3ei 3a TpH JIHI.

Yomy BIH HIKOJHM HE MOXKE JIATTH CIIATH paHiIie?

10 I1e BIIepIie BOHKM 3MOTJIN JOCATTH BEPIIHHHA TOPH.

11. Koum t1 3MOXKeI 1aTH MeHi ii aapecy?

12. Yomy modiiist HE 3MOrJIa 3HAUTH BUKpagada?

CcoNOOR~ODE

Ex.12 IepexaagiTh aHIJIiiCbKOI MOBOI0, BAKOPUCTOBYWUYH can a6o could 3
pizHuMu popmamu iHdiniTHBA.

Hes>xe Bonu 3apa3 Bnoma?

Hes>xe BoHa minuia?

Hegxxe BiH mpaIftoe HaJ HOBOIO CTATTEIO?

Hessxe BOHa mpalltoe B MIKOJI BXE JECATh POKIB?

. HeBxe TH BipuIl HOro icTopisim?

Hesixe BiH BUTpAaTHUB BC1 TpoILIi?

Hessxe BoHU 70C1 CUASTH B TOMY Kade?

Hepsxe BoHA JTIOOUTH XOAUTH IO My3esx?

Hepsxe BiH 00i7a€ BxKe TOIUHY?

10. Hesxe 3apa3 rpatotb y ¢hyT60I?

11. Hesxe BoHa BcTae paHo?

12. HeBsxe BiH BUBYAE apXITEKTYpPY HIICTHAAISATOTO CTOMITTS?

CoNoOaRrLDE

Ex. 13 lepekaaiTs aHIIilicbKOI0 MOBOI, BHKOPUCTOBYOYH May, might, to be
allowed to.

. Bu MOeTe mounHaTH BUKOHYBATH 1€ 3aBAaHHS.

. Ty HE MOKeIT pO3MOBIIATH 3 HUM TaK HEBBIWJINBO.

. MeHi 103BOJIMIIM 3alPOCUTH HA BEUIPKY BCIX MOIX JIPY3iB.

. Bam He MOHa npoIycKaTy JeKIii.

. Komy 3 Bac no3Bosuiuy mitv B moxia?

. batbku ckazanm, o HaM MOYKHA XOJIUTH Ha PiuKy.

. 1 mpuiny 1o Bac, K TiIILKU MEHI JJO3BOJIATH.

. MokxHa oMy B3SITH y4acTh B KOHIIEPTI?

. Mu He BIIEBHEHI, 1110 HAM JI03BOJISITh 3IIMCHATH 1IEH MTPOEKT.

10. Yomy i¥i He JO3BOJIMIIM BiJIBiIaTH XBOPOTO?

11. Crygentam q03BOJIATH KOPUCTYBATUCH 3aITUCAMH I11] YaC €K3aMeHY.
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12. Komu aiTssM 103BOJISTH TIOTPATH HA KOMIT FOTEPi?

13. SIk TiTbKM HOMY BUITOBHUTBHCS IIiCTHAIIIATH, HOMY JT0O3BOJISTH BOJAWTH MAIIIUHY.
14. SIx yacTo TOO1 JO3BOJISIOTH BIAIITOBYBATH BEUIPKU BAOMA?

15. Hikomy He TO3BOJIMIIM B3SITH Y4acTh B 3MaraHHi 0€3 JJ03BOJTY JIIKaps.

EX. 14. BcraBTe MoaaJIbHi aieciioBa may ado can.
. ... | come in?

He ... not go out because he is ill.

You ... translate this text; you don’t know French enough.
. Take the umbrella: it ... rain.

. She ... visit us if she has time.

. Do you think he ... answer all these questions?

. .....she use your phone?

. ... you help me just now?

. I ... not find my key.

0. ... he drive a car if it is necessary to?

P OO~NOU~WNR

Ex. 15 BeraBTe MojasibHi aiecioBa may, might ado can, could.
1. He ... not find his notebook last night.

2. ... | come and see you tomorrow?

3. She said that she ... be late.

4. You ... stay in our house if you like.

5. | tried to see something in the darkness but I ... not.
6. Father said that I ... swim well enough.

7. ... 1 join you in the evening?

8. You ... take this job or rebuse.

9. You ... not believe.

10. ... you pass me juice, please?

11. They ... not help us because they were abroad.

12. We ... not imagine him without his motorbike.

EX. 16 IlepekaaaiTs aHIIilichbKOI0 MOBOIO, BUKOPHCTOBYIOUYH 10 have to.
1. 5 noBUHEH MIATOTYBAaTH JOTOBIIb.

2. Tu HE MOBUHEH ITH MIIIIKH.

3. Bin OyB 3myleHu MOBEPHYTUCH 3 BIAMYCTKU paHille.
4. Tit He noBenocs MpaIroBaT BHOYI.

5. MeHi 10BeN0Ch MOBEPHYTH KBUTKH B Kacy.

6. Mu noBuHHI OyJ1IeMO Harajaty iM Mpo iXHIO0 OOIISHKY.
7. Im He n0oBeaeThCS JOBrO YeKaTH.

8. Tit moBeneTbCs BHOUpaTH camiii?

9. Bu He moBHHHI BUOAYATUCH.

10. Yomy Tu OyB 3MyIICHHIA PO3MOBICTH TPO 11e?

Ex. 17 Bukopucraiite must ago to have to B HeooxiaHiii ¢gpopmi. BuxopucrtoByiite
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NUTAJbHY 200 3anepedyny (popmHu J1e He0OXiTHO.
. She ... leave the party yesterday — she wasn’t well.
He was late for work today because he ... visite the doctor first.
You ... borrow my things without asking.
We are sorry, you ... smoke here.
She said we ... wash all the windows in the house.
Since the new manager came, they... change their methods of research.
Her son is happy as he ... do his home task today.
I (not) ... speak German since | was at school.
. The teacher told us that we ... answer all the questions.
10. He ... get up early on Monday if he wants to catch the bus.
11. Her brother has been ill. He ... stay in hospital since last week.

CoOoNOORrWODNE

EX.18 Ilepekaaaith aHIIilicbKOI0 MOBOIO, BUKOPHCTOBYIO0 MUSt 3 He0OXiAHOIO
¢popmoro indiniTusa.

[i1, HaneBHO, POKIB JABAIIATS.

HaneBHo, BiH 3apa3 BINIOYMBAE HA TIJISIKI.

e mos pyuka? IleBHo, 1 B3si1a MOsI cecTpa.
JliTu, HaMeBHO, CILIATS.

Bonu, neBHO, BCIO HIY AUBUJINCH TEIIEBI30P.

BiH, meBHO, 3aXBOPIB.

Tu HiYoro He iB 3paHKy. TH, HalleBHO, TOJIOIHUN.
Bouu, HaneBHO, OyiM BIOMa BUOpA.

. Hixto ne BignoBimae. Bona, meBHO, minuia.

10. Bin, HaneBHO, BXKe 3pOOUB CBOIO JOTIOBI/Ib.

©9°.\‘.°’SJ":'>9°!\’!—‘

Ex. 19 IlepekaaaiTh aHIIilicbKOK MOBOI, BAUKOPHCTOBYIOUYH MUSt ado to have
to.

BoHa He moBMHHA BUKOHYBATH Ballll BKa31BKH.

[i 6aTpko, MeBHO, JiKap.

Sxi TOKyMEHTH 51 MYIITy MiANHCaTH?

O KOTpiii rOAMHI TH IOBUHEH MOBEPTATUCH TOJIOMY?

51 OyB 3MyILIEHUN BTPYTUTHC.

BoHu, neBHO, 4eKaroTh Ha HAC YK€ MIBrOJAMHH.

Bin HEe MycuTh npaioBaTi Ha 110 QipMy.

BoHa He 3Moru1a npuiiTi 10 Hac, BOHA MyCHJia HTH Ha KypCH aHTJIIMCHKOT.
. HameBHO, BiH TIpOXHB Yy I1iHi KpaiHi 6arato pokiB.

10. YoMy BoHa MOBMHHA KOPUCTYBATUCH LIUMHU JIIKAMU?

11. 4 noBuHeH OyAy MPOUYUTATH IO KHUXKKY.

12. IleBHo, Bonu mpuixanu 10 Kuesa Byopa.

©9°.\‘.°7.U":'>.°°!\’P

Ex. 20 ITepekaaiTh aHIilCLK0I0 MOBOK), BUKOPUCTOBYIOUYHM i0 he io y
BianoBigHii ¢opmi.
1. 5l mOBUHEH 3yCTPITH IX B a€POTIOPTY.
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. BoHr Manu niparroBaty 1o cim TOAuH IIOAHS.

. BoHa moBuHHA NPUNATH CIOU BBEYEPI.

. IXH1i CMH MOBUHEH OyB 3aKIHUUTH KYPCH B I[bOMY POIIi.

. BoHU Manu noBepHYTHUCH 3 BIAPSIKEHHS.

. BiH XOTIB 3aMOBUTH HOMEp B TOTENI, ajie HE 3aMOBUB.

. Bona noBuHHa Oyia miArotTyBatu 1adbopaTopiro.

. Mu nmoBuHH1 OyJId 3yCTPITUCH TTICIII pOOOTH, ajie He 3YCTPLIUCH.
. BignoBizaty Ha I3BIHKK Mae cecTpa.

10. JliTn moBHUHHI Oy/IM ITOIXaTH HA €KCKYPCit0, ajie He MOiXallu.

11. Po3kiag Mae 3MIHUTHCH Y€pe3 TPH JTHI.

O©oo~No Uk, WM

Ex. 21 BecraBTe MoaaJbHi aieciioBa to be to a6o to have to.
1. I was late because I ... to finish my work.

2. Where ... the meeting to take place?

3. We ... to go home because our mother is waiting for us.

4. He ... to wear specs.

5. As it was decided, I... to write an essay about this country.
6. He ... to go to the dentist twice a week!

7. She insisted that the child ... to have lunch.

8. The agreement was that you ... there in time.

9. I am afraid you ... to find the solution to this problem.

10. Hetold that we ... to return his money in a month.

Ex. 22 IlepekaaaiTh aHIIiHCHbKOK MOBOI, BAKOPUCTOBYIOYH MUSt, may, might
a0o can’t.

. Bin, HameBHO, mpaIfioe Ha I[bOMY 3aBOII.

. MO>XJIMBO, BIH MpaIfoe Ha IbOMY 3aBO/II.

. BiH, MOXHBO, TIpaIfioe Ha IbOMY 3aBO/II.

. He moxxe OyTH, 11100 BiH MpaifoBaB Ha 1IbOMY 3aBOJI.

. Bin, HameBHO, mpaIiroBaB Ha IIbOMY 3aBO/II.

. Bin, Mo>xmMBO, mpalroBaB Ha 1IbOMY 3aBOJII.

. He moxxe OyTH, 1100 BiH MpaifoBaB Ha 1bOMY 3aBOJI.

. BoHu, HaneBHO, TPEHYIOTHCSI B CIOPTUBHOMY KITYOI.

. MOXJIMBO, BOHU TPEHYIOTHCSI B CIIOPTUBHOMY KITYOl.

. MOXJIMBO, BOHU 1 TPEHYIOTHCSI B CIIOPTUBHOMY KITYOI.

. He Moxe OyTH, 1110 BOHH TPEHYIOTHCS B CIIOPTUBHOMY KITyOi.

. HaneBHO, BOHA B IHCTUTYTI.

. MOX1MBO, BOHA B IHCTUTYTI.

14. Mo>JIMBO, BOHA 1 B THCTUTYTI.

15. He moxe O6yTtu, o0 BoHa Oyia B IHCTUTYTI 3apas.

16. He moxe OyTtu, o0 BoHa Oyia B IHCTUTYTI BUOpA.

17. MoxnuBo, BoHa Oyia B IHCTUTYTI.

P OooO~NOoO OoThWwWwNPE

o el
Wik O

EX. 23 lonoBHiTH peuenns, BuxkopucroByouu should a6o ought to.
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You ... follow instructions before taking medicine.

It’s very late. Children ... be in bed.

You ... not smoke here.

It’s his anniversary next week. Maybe we ... to sent him a telegram.
Her room is dirty. She ... clean it.

This hotel is very expensive. You ... not stay here.

She drives too fast. She ... drive carefully.

They ... not let the children see such films.

. They invite us to have barbecue. ... we take something to eat?
10 You ... not read in the car. You may feel sick.

11.He ... book the tickets early in advance.

CoNORODE

EX. 24 IlepekaaniTh aHIJilicbKOI0 MOBOIO, BUKOopucTOoBYI0UH should ado ought
to 3 Perfect Infinitive.

AJIBOKAT Kaxke, 110 HOMY He CJIiJl OYyJI0 MiANMUCYBATH KOHTPAKT.
To01 ciig Oyio BiIKJIaCTH BCl 3yCTpiyi.

JutuHi He ciiji OyJI0 YATATH 1[I0 KHIDKKY.

Tit coin OyJ10 3aJUIINUTH 3aIHUCKY.

To01 He ciig Oysio WTH TyIu B TaKUii Mi3HIK Yac.

Homy citin 6ys10 3anmcatyu agpecy 1iei KOHTOPH.

oMy He ci1izt 6yio HOpyIIyBaTH IPaBHIIA.

Im cnipg 6ymo B3sTH TaKci.

. o i# caig 6yno podutu?

10 To61 ciijg Oysio 3aPOIOHYBATH CBOIO JIOMIOMOTY.

11. Yomy itomy He chij OyJio HTH Ha Ty BEUIpKy?

12. Tm citig 6yno kparue mikmyBaTHCS PO iXHil GyaMHOK. \

13. Tit He citig O6yno cayxaTH IITKH.

14. Bam cinif 9iTKO BUKOHYBATH BC1 PO3MOPSIKEHHS.

CoNoaRrwdE

Ex. 25 lonoBHiTh peuenHs, BukopucroByouu should, ought to, must, aéo to have
to.

. She ... be arriving in some hours.

He ... go home at nine because his father is waiting for him.

.You ... try to find a new job.

. Mother insisted that | ... have a meal.

. Don’t you think he ... ask before taking my book without asking.

. There are no planes today, so | ... to go by train.

. He ... never say that again!

. They ... book the tickets if they want to go to the concert.

. We think you ... tell your parent you will be late.

10. He ... do what he says.

11. Do you think she ... tell my parents what happened?

12. You ... have a favourite pupil.
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EXx. 26 Fill in the blanks with 'can’',’ may, 'must’ or ‘need’

1
2
3
4
5
6
7
8

9

. Peter ... return the book to the library. We all want to read it.

. Why ... not you understand it? It is so easy.

. ... We do the exercise at once? — Yes, you .... do it at once.

. ... you pronounce this sound?

. 'You ... not have bought this meat: we have everything for dinner.

.| ... not go out today: it is too cold.

. ... | take your pen? — Yes, please.

. We ... not carry the bookcase upstairs: it is too heavy.

. We ... not carry the bookcase upstairs ourselves: the workers will come and do it.

10. When ... you come to see us? — I... come only on Sunday.

1

1. Shall I write a letter to him? — No, you ... not, it is not necessary.

12. ... you cut something without a knife?

13. Everything is clear and you ... not go into details now.

14. He ... not drink alcohol when be drives.

15. Don't worry! I... change a light bulb.

16. By the end of the week I... have finished writing my book.
17. She ... not call the doctor again unless she feels worse.

EX. 27 Translate the following sentences into English concentrating on the use of

01O\ LN kW

9

must, may, and can’t.

. [ocmimnraii: TM MOKEIll CII3HUTHCS HA TIOTAIT.
. Bin, MOox1MBO, 3aXBOPIB.

. BiH, MOXJIMBO, XBOpIE.

. He moxe OyTH, 1110 BiH 3a0yB KyITUTH KBITH.
. He moxe OyTH, 1110 BiH TOCBApHBCS 3 HEIO.

. HaBepnoe, BoHa gi3Hanmacs npo 1e Big Marri.
. lle, MmaOyTh, Oyna ay’ke Bakka 3ajaya.

. Ha Bynuiri moBuHHO OyTH JTy’K€ XOJIOIHO.

Bona, Ma0yTb, 3ycTpiia iX mo J0po3i 10A0MY.

10. He mo>xe OyTH, 1110 BOHU ITPOAANIN CBIH OYAMHOK.

1

1. Bonn, MOXJIMBO, IPUiTyTh 3aBTpa.

12. Mos cectpa, MaOyTh, 3apa3 B 610i0TelIl.

13. He mose OyTu, 110 BiH 3alHSB MeplIe MicCIE.

14. MoxuBO, BiH 1 4yB PO 1€ (X04a HABPSL).

15. Mama, maOyTh, Kynuia IyKepKH.

16. Bona, MOXJIMBO, JJ3BOHWJIA MEH1 BUOpa, a MEHE He OYyJIO BJloMa.

17. MoxnuBo, BiH 1 B IIIKOJII 3apa3 (x04a HaBPSI).

18. He moxxe OyTu, 1110 BOHA Taka MOJIOAA. [it moBuHHE OyTH HE MEHIIE TPUALSTH

POKIB.

19. MalyTb, HaBKpYyTH BaIIOro cela POCTYTh I'yCTi JICH.
20. He mosxe OyTw, 1110 BiH HAITKMCAB JIMCTA TaK IIBUIKO.
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21. MoxJmBO, MU TIEMO Ha TUISIK: TIOTO/1a Yy 10Ba.
22. e, oueBHUIHO, Ay’KE CTApOJABHIN PYKOIIHC.
23. JaBaiiTe moa3zBoHuMo PoOepTy: HaM MOKe 3HaAOOUTHCS HOTO TTopaja.
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