Lesson 2
15 Look at the adjective form of nouns.

A. Noun (cywecmeumenvroe) + ful = Adjective (npunacamenvroe)
e.g. use (nmosb3a) — useful (monesnsrit), skill (ymenue, naBbik) — skillful (ymensrii,
npodeccroHalbHBII)

Form adjectives from the following nouns.

success - stress -
wonder - help -
beauty - care -

B. Noun (cywgecmeumenwnoe) + less = Adjective (npunazamenvhoe)
e.g. use (monb3a) — useless (Oecnone3HbIi)

Form adjectives from the following nouns.

weight - harm -
wire - water-
mind - end -

C. Adjective (npunazamenvnoe) + ness= Abstract noun (abcmpaxmmnoe cyuwiecmeumeJibHoe)
e.g. weightless (HeBecomplit) — weightlessness (HeBecoMoCTh)

Form nouns from the following adjectives.

useful - thick -
tired - hard -
busy - dark -

16 Read and translate the following international words from the text “Creating Materials
in a Weightless Environment”.

product | prodakt|, experiment |1k sperim(o)nt|, defect | di:fekt|, processing | provsesiy|, theorize
|'O1orAtZ|, temperature | temp(o)ratfs|, ceramics |s1 remiks|, component |kom povnont|,

gallium |'galrom|, zinc |zigk]|, oxide | pksad|, zirconium |za:'kovniom|, barium | be:rrom|,

lanthanum |'lanBonam| , aluminum |o'lu:mmom|, effect |1'fekt|.

17 Read and learn pronunciation of the words from the text “Creating Materials in a
Weightless Environment”.
alloy | @lo1| , although |0:1'd0v|, advent| adv(e)nt|, variety [vo'rarsti|, mold |mouvld|, thoroughly

|'0aralil|, partially | pa:f(9)li|, certain | sa:t(o)n|, vital | vart(a)l|, microsurgery



|maikra(v)'sa:d3(9)ri|, impurity [im pjoarrti| , Earth [2:0], sample |'sa:mp(9)l, researcher

|r1's3:tf9|, precisely [pr1 sasli].

Vocabulary
advent n IIOSIBIICHHE mold n/v 1a0JI0H, INTEeHHAs
dbopma/dhopmoBaTh
alloy n CILJIaB movement »  IBIKCHHE
although adv XOTs1; HECMOTpS Ha TO, precisely adv uMeHHO, TOYHO

application »
certain adj
create v

data »
dedicate to
smth v
diminish v

eliminate v
improve v
impurity

(MH.4. —ies) n
introduce v

melt n/v

9TO

MIPUMEHEHUE
OIPEACIICHHBIN
cO3/1aBaTh

JTaHHbIE

MOCBAILIATh YeEMY-TTH00
(xomy-1100)
YMEHBIIaTh, yOABIIATS,
COKpaIaTh
YCTPaHSATB,
JMKBUIUPOBATH
yIIy4IIaTh

npUMech (IpUMecH)

BBOJIHWTDH, IPCACTABIIATD,
3HAKOMUTD, IPUMCHATD,

IIPUBHOCHUTH
pacruiaB, TUIaBKa/TasTh,
TUTaBUTh

process n/v
property n
research n/v
raw

materials

separate v
sustain v

thus adv
valuable adj

vital adj

weight n

nporecc/o0padaTbIBaTh
CBOMCTBO, XapaKTEpUCTHUKA
UCCIIEI0BAaHNE/UCCIIEJ0BATh
CBIpbE

OTJEIISATh, Pa3AeisiTh

MOAJEPKUBATH

TaK, TAKUM 00pa3oM
[EHHBIN

OUYECHb BKHBIN (KU3HECHHO
Ba)KHBIN)

BE€C

18 Before reading the text about production of materials on space stations answer the
following questions.

1. How interested are you in space?

2. What advances in space research do you know?

3. What have you read or seen about production in space?
4. What physical phenomena govern the process onboard the spaceship?
5. What influence does gravity have on the final product ?

6. How can we use the acquired knowledge and data to improve industrial processes on Earth ?

19 Read the text paying attention to the words in bold. Make sure you know what they
mean.
Creating Materials in a Weightless Environment

The weightless environment on space stations was of as much interest to materials
scientists as to any others. Scientists are interested in a variety of physical properties of materials,
such as melting points, molding properties, and the combining or separating of raw materials
into useful products. Before the first space stations, materials scientists could perform simple
experiments of very short duration aboard plummeting airplanes' and from tall drop towers.



Through these studies, scientists discovered that gravity plays a role in introducing defects in
crystals, in the combination of materials, and in other processing activities requiring the
application of heat. Until the advent of space stations, however, they were not able to sustain a
weightless environment long enough to thoroughly study these phenomena.

The advent of space stations allowed the study of new alloys, protein crystals for drug
research, and silicon crystals for use in electronics and semiconductors. Materials scientists
theorized that improvements in processing in weightlessness could lead to the development of
valuable drugs, high-strength, temperature-resistant ceramics and alloys, and faster computer
chips.

' - = ‘

Using the ISS's Microgravity Science Glovebox, an astronaut studies the effects of
weightlessness on various materials. In a weightless environment, scientists are able to remove
impurities from most materials.

One of the Mir components, the Kristall module, was partially dedicated to experiments
in materials processing. One objective was to use a sophisticated electrical furnace in a weightless
environment for producing perfect crystals of gallium arsenide and zinc oxide® to create absolutely
pure computer chips capable of faster speeds and fewer errors. Although they failed to create
absolutely pure chips, they were purer than those they could create within Earth's gravitational
field.

More recently, fiber-optic cables are also being improved in weightlessness. Fiber-optic
cables, vital for high-speed data transmission, microsurgery, certain lasers, optical power
transmission, and fiber-optic gyroscopes*, are made of a complex blend of zirconium, barium,
lanthanum, aluminum, and sodium®. When this blend is performed in a weightless environment,
materials scientists are finding them to be more than one hundred times more efficient than fibers
created on Earth.

In 2002 the ISS began the most complex studies of impurities in materials and ways to
eliminate them in a microgravity environment. One of the most interesting causes of impurities,
for example, is bubbles. On Earth, when metals are melted and blended, bubbles form. According
to materials scientist Dr. Richard Grugel, "When bubbles are trapped in solid samples ®, they show
up as internal cracks’ that diminish a material's strength and usefulness." In a weightless situation,
however, although bubbles still form, they move very slightly thus reducing internal cracks.
Secondarily, their slow movement allows researchers to study the effect of bubbles on alloys more
easily and precisely.

According to Dr. Donald Gillies, NASA's leader for materials science, the studies of
bubbles and other mysteries of materials production hold promise for new materials:

We can thank advances in materials science for everything from cell phones to airplanes to
computers to the next space ship in the making®. To improve materials needed in our high-tech
economy and help industry create the hot new products of the future, scientists are using low



gravity to examine and understand the role processing plays in creating materials. (533 words,
about 3400signs) !

Notes to the text:

! plummeting airplanes — maaromme camoIEThI
2 drop towers - BBIIIKY AJIS1 YIAPHBIX UCTIBITAHUN (cOpachiBaHUS BBICOTHI)
* gallium arsenide and zinc oxide — apceHH]T TalTUS U OKCHJT ITTHKA
4optical power transmission, fiber-optic gyroscopes — nepeada onTHIECKOM SHEPTHUH,
BOJIOKOHHO-
ONITUYECKUE TUPOCKOIIBI
Szirconium, barium, lanthanum, aluminum, and sodium — HUpKOHUIA, Gapuii, TAHTAH, ATFOMHHHIMA
u
HATpUi
¢ when bubbles are trapped in solid samples — koria my3sIpbKH 3aCTPEBAIOT B TBEPIOM 00pasLe
7 they show up as internal cracks — OHHM BBITISIAT KaK BHYTPEHHUE TPEIMHBI
%in the making — B mporiecce cTaHOBIICHHS, B IPOLIECCE PA3BUTHUS

20 Match the synonyms to the words. Give Russian equivalents to all these words.

advent exactly
able to permit
application to fulfill

to eliminate mix
precisely usage

to improve to remove
to allow material

to create capable
blend to make
product appearance
to perform to make better

21 After reading mark TRUE or FALSE statements. Correct the false ones.

1. Scientists discovered that weightlessness plays an important role in introducing defects in
crystals. T/F

2. It became possible to sustain weightlessness on Earth long time ago. T/F

3. The advantages of the zero-gravity state may result in the development of different materials
with improved qualities. T/F

4. The Kristall module was partially aimed at performing experiments in materials processing. T/F
5. One objective was to use an electrical cooker in a weightless environment for producing perfect
crystals of gallium arsenide and zinc oxide. T/F

!'TTo marepuanam http://www.scienceclarified.com/scitech/Space-Stations/Research-and-
Experiments.html#ixzz40M3Pi5Z27




6. The computer chips were purer than those they could create within Earth's gravitational field.
T/F

7. Materials scientists are finding fiber-optic cables to be more than one million times more
efficient than fibers created on Earth. T/F

8. In a weightless situation bubbles move very slightly thus reducing internal cracks. T/F

22 Put the correct words from the table below in the above article.

The weightless environment on space stations (1) of as much interest to materials
scientists. Scientists are (2) in a variety of physical properties of materials, such
as melting points, molding characteristics, and the combining or separating of raw materials into
useful products. (3) the first space stations, materials scientists performed simple
experiments of very short duration aboard plummeting airplanes and from tall drop towers.
Scientists discovered that gravity plays a role in introducing (4) in crystals, in the
combination of materials, and in other processing activities requiring the application of heat. Until
the advent of space stations, however, they were incapable of sustaining a weightless environment

long enough to (5) these phenomena.

The advent of space stations allowed the study of new alloys, protein crystals for drug
research, and silicon crystals (6) use in electronics and semiconductors. Materials scientists
theorized that improvements in processing in weightlessness could lead to the
(7 of valuable drugs, high-strength, temperature-resistant ceramics and alloys,
and faster computer chips.

The Kristall module, was (8) dedicated to experiments in materials processing.

One objective was to use a sophisticated electrical furnace in a weightless environment for
producing perfect crystals of gallium arsenide and zinc oxide’ to create absolutely pure computer
chips capable of (9) speeds and fewer errors.

(10) recently, fiber-optic cables are also being improved in weightlessness.
Fiber-optic cables, vital for high-speed data transmission, microsurgery, certain lasers, optical
power transmission, and fiber-optic gyroscopes, are made of a complex blend of zirconium,
barium, lanthanum, aluminum, and sodium. When this blend is performed in a weightless
environment, materials (11) are finding them to be more than one hundred times
more efficient than fibers created on Earth.

I. (a) was (b) as (c) will (d) has

2.  (a) interesting (b) interest (c) interested (d) interests
3.  (a) Dbefore (b) after (c) assoon as (d) when

4. (a) errors (b) defects (c) mistakes (d) bugs

5. (a) steady (b) studio (c) student (d) study

6. (a) for (b) to (c) by (d) at

7. (a) develop (b) development (c) developing (d) developed
8. (a) totally (b) wholly (c) completely (d) partially
9. (a) faster (b) higher (c) lower (d) slower
10. (a) Many (b) Much (c) More (d) Multi

11. (a) lab assistants (b) astronauts (c) workers (d) scientists

23 Work in pairs: take turns to ask and answer the questions to the text “Creating
Materials in a Weightless Environment*

1. What natural phenomenon were scientists interested in?
2. What kind of experiments did material scientists perform before the first space stations?

3. What did they discover through these studies?



4. When did it become possible to sustain weightlessness long enough?
5. What did the advent of space stations allow to study?
6. In which spheres of our life can improved materials be applied?

24 Test each other: Look at the words and word combinations below. With your partner,
try to recall the context they were used in.

e space stations e fiber-optic cables
e semiconductors e a complex blend
e an electrical furnace e impurities

e pure chips ¢ bubbles

25 Complete the Table (column “Application on Earth”) using the information from the text
“Creating Materials in a Weightless Environment*

Conditions on board Objects of study Made of/composed | Application on
the (materials/products) | of Earth
spaceship/equipment

on board the space

ship

weightlessness (gravity) | new alloys -
protein crystals

silicon crystals -

electrical furnace in a perfect crystals gallium arsenide and
weightless environment zinc oxide
weightlessness fiber-optic cable a complex blend of
zirconium, barium,
lanthanum,
aluminum, and
sodium
microgravity impurities in materials -
environment (bubbles)

ﬁT26. Summarize the information on materials research in space using the following
plan.



1. The effects of weightlessness on various materials
2. The role of space stations in the production of new materials and products

3. The results of the experiments performed on board the space station

s =
"I'iT 27. Translate into English using modal verbs can, must, need, may or their
equivalents if possible.

1. U3menenue (pu3nueckux CBOWCTB MaTEpPUAJIOB MOXKHO U3y4aTh HA OOPTY KOCMHUYECKOMN
CTaHIIUH.

2. B pe3ynbrare 3KCIEPUMEHTOB B YCIOBHSIX HEBECOMOCTH YUYCHbIE IOJDKHBI HAUTU CIOCOOBI
YCTpaHEHMs IIPUMECEN B MaTepUaiax

3. I'pomosznkue (bulky) KOHCTPYKIIMU HE HY>KHO JOCTaBIIATH C 3€MJIH, TaK KaK X CIEAYyeT
U3rOTaBIUBATH Ha OOPTY CTAHIUU.

4. Kommnanus “ Made in Space” cMoriia co3ath TeXHOJIOTHIO 3] meyaTu, KOTopasi MOXET ObITh
HCTOJIb30BaHA JIJI 3aMEHbI MOBPEKICHHBIX JeTalield HenocpeactBeHHo Ha MKC

5. lHOr1a KOCMOHABTHI BBIHYKJI€HBI U3roTOBIATH feTainb BHe MKC B Bakyyme kocmoca.

6. HoBast TexHOIOTHS TTO3BOJIAIIA POU3BOAUTH HHCTPYMEHTHI Ha OOPTY, YTO HEOOXOTUMO IS
JunTenbHbIX (long term) KocCMUYECKUX MOJIETOB.

7. Hecmotps Ha To, uTO A.DHIITEHH npeackas3an (predicted) rpaBUTaIlMOHHBIC BOJTHBI CTOJICTHE
Ha3aJl, MX CYIIECTBOBAHHE OBLJIO JOKa3aHO COBCEM HEJIABHO.

Homework after Lesson 2
1) Ex. 26
2) Ex. 27



