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NMPEAUCITIOBUE

JlanHOE y4e0HO-METOUICCKOE TTOCOONE COCTABIICHO B TTO-
MOIIb MPETOAABATEIIAM AJISl IPOBEACHUS 3aHATUN 110 TUCIH-
mmuae « HAVUHO-TEXHUYECKUM ITEPEBO/y, paznen
«IIJTACTUKH». MaTepuanbl TaHHOTO TTOCOOUS MOTYT OBITh
MCIIOJIb30BAHBI /IS TIPOBEJACHUS 3aHATUN MO MPAKTUYECKOMY
KypcCy NepeBoJa aHIJIMMCKOIO SA3bIKa, 10 IPAKTHYECKOMY KypCy
AHITIMICKOTO S13bIKa, TEMAaTHKaM, KaCaroIIUMCsl POOIIeM 3KOJI0-
TUH, YKOHOMHUYECKOTO Pa3BUTHUS M TOPTOBIIH.

[TocoOue npeaHa3HaYeHO /IS CTYAEHTOB 2—4 KypCOB aH-
ITIUHACKOTO OTICIIEHUS.

enpro mpempraraeMoro yaeO0HO-METOTHIECKOTO TOCOOHS
SIBJISIETCA Pa3sBUTHE Yy yYalllMXCs HABBIKOB IEPEBOJA CIIELH-
AJIBHOM TEXHMYECKON JIMTEpaTypbl, TEMAaTHUKa KOTOPOH Kaca-
€TCsl IUIACTUKOB, IOJINMEPOB, UX XUMUYECKUX U (U3NIECKUX
CBOMCTB, pa3paboTKM HOBBIX BUOB IJIACTHKOB, UX BIUSHUS
Ha OKPYKAIOIIYIO Cpeay, IpodiieM ux rmepepadoTKu U T.1. Bee
YIPaKHEHHS W 3aJaHUs HallpaBJICHbl HA aKTHUBU3ALUIO BOKa-
Oyrsipa 1Mo M3y4aeMoi TeMe, a TakKe Ha Pa3BUTHE HaBBIKOB
YCTHOM 1 NMCbMEHHOM peuH, U3y4eHne JIEKCUIECKOTo MaTepu-
ana o reMe «PLASTICS», 3akpennenne Ha OCHOBE N3yUeHHON
JIEKCUKU I'PaMMaTUYECKUX CTPYKTYp, (OpMUpOBaHUE HABBIKOB
MOHOJIOTHYECKOW M HMaJOTHYECKOM peun, MepeBoia HayqHO-
MOTMYJNISIPHBIX U CHENMATBHBIX TEXHUUYECKUX TEKCTOB, a TaKKe
Ha padoTy HaJ POHETUUECKUMH ACHIEKTAMU SI3bIKA.

[Tocobue MOKET OBITH HCIONB30BAHO B IPYIIIAX CTYACHTOB
Pa3JIN4HOrO YPOBHS IOATOTOBKY U 3HAHUS aHIJIMICKOTO SI3bIKA,
MOCKOJIBKY pa3padoTKa K KaKAOMY TEKCTY COACPIKHUT YIpaxkK-
HEHHs pa3HOTO YPOBHS CJIOKHOCTH U ITOCTPOEHA 110 MPUHITHITY
«OT MIPOCTOTO K CIIOKHOMY).

ComacHoO paBHUIIaM METOAMKH MPETIoIaBaHMsI aHIJIUHCKO-
IO sA3bIKa, paboTa Haj KaXIbIM TEKCTOM IIpearoaraeT GoHeTu-
YeCKYI0 TPEHHPOBKY HanOojee CIOKHBIX CJIOB, 03HAKOMIICHHUE
C JIGKCUKOW TEKCTa, MOCIIEAYIOIIee 3aKPEeIICHHE JIEKCHIECKOTO
Mmarepuania.
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CryneHTaM mpeiaraeTcs TBOPYECKH MOJOMTH K THChMEH-
HOMY M YCTHOMY II€PEBOJY TEKCTOB, K COCTABJICHHIO JIHAJIOTH-
YEeCKUX U MOHOJIOTUYECKUX BBICKA3bIBAHHUI C UCIIOIb30BAaHUEM
M3yYeHHOT0 BoKalymspa. Kpome Toro, yyamuecs moiyyarT
BO3MO)KHOCTb HOATOTOBUTH MH(POPMATHBHBIC COOOLICHUS HA
HanboJIee aKTyalbHbIE TEMbI B paMKaX U3y4aeMOr0 acIeKTa.

B noco0ue BKIFOYEHBI HAYYHO-TIOMYJISPHBIC U CIICLUAIb-
HBIE TEKCThI, Pa00OTa C KOTOPHIMU MO3BOJISIET HE TOJIILKO Pa3BU-
BaTh HAaBBIKU T1EPEBO/Ia TEXHUUECKOTO TEKCTa, HO U THIATEIBHO
U3YYUTh JIEKCHKY 10 pacCMaTpuBacMoi TeMe.

Takum 00pa3zoM, JaHHOE yueOHO-METoAnYecKoe ocodue
HE TOJIBKO MPU3BAHO CHOCOOCTBOBATH MOBBIMICHHIO YPOBHS
BJIaJICHHS aHTJIMICKUM SI3BIKOM, CHICUAIIBHOM JICKCUKOM, HO H
pa3BHBaTh YMEHHUE CTYICHTOB aHAJIM3HPOBATh, 0000MIATH TPO-
YUTAHHOE M JICNIaTh JIOTHYSCKUE YMO3AKITFOUCHUSL.

[TpenonaBarenu MOTyT 3((PEKTHBHO NPUMEHSTH BCE TPE/I-
JIO)KEHHBIC 33JIaHHs, BapbHPYs MX MO CBOEMY YCMOTPEHHIO,
B 3aBHCUMOCTH OT Y4eOHOTO IIaHa, KOHKPETHBIX 3a]1a4 Mpero-
JaBaHMS U SI3BIKOBOM MOATOTOBJICHHOCTH CTY/ICHTOB.



CHEMICAL ELEMENTS. PERIODIC TABLE

I. Translate, transcribe and pronounce the names of the
following elements of periodic table.

H — Hydrogen

Li — Lithium

Be — Beryllium
Na — Sodium

Mg — Magnesium
He — Helium

B — Boron

C — Carbon

N — Nitrogen
O — Oxygen

F — Fluorine
NE — Neon

Al — Aluminum
Si — Silicon

P — Phosphorus
S — Sulfur

Cl — Chlorine
Ar — Argon

K — Potassium

Ca — Calcium

Sc — Scandium

Ti — Titanium

V — Vanadium

Cr — Cromium
Mn — Manganese

Fe — Iron

Co — Cobalt
Ni — Nickel
Cu — Copper
Zn — Zink

Ga — Gallium

Ge — Germanium
As — Arsenic

Se — Selenium
Br — Bromine

Cr — Krypton

Rb — Rubidium
Sr — Strontium

Y — Yttrium
Zr — Zirconium
Nb — Niobium

Mo — Molybdenum

Tc — Technetium
Ru — Ruthenium

Rh — Rhodium
Pd — Palladium
Ag — Silver

Cd — Cadmium
In — Indium

Sn —Tin

Sb — Antimony
Te — Tellurium
| — lodin

Xe — Xenon

Cs — Cesium
Ba — Barium
La — Lathanum

Hf — Hafnium
Ta — Tantalum
W — Tungsten

Re — Rhenium
Os — Osmium

Ir — Iridium

Pt — Platinum
Au — Gold

Hg — Mercury
Tl — Thallium
Pb — Lead

Bi — Bismuth
Po — Polonium
At — Astatine
Rn — Radon

Fr — Francium
Ra — Radium
Ac — Actinium

Rf — Rutherfordium



Db — Dublium

Sg — Seaborgium
Uub — Ununbium
Uugq — Ununquadium
Ce — Cerium

Pr — Praseodymium
Nd — Neodymium
Pm — Promethium
Sm — Samarium

Eu — Europium

Gd — Gadolinium
Tb — Terbium

Yb — Ytterbium
Lu — Lutetium
Th — Actinium

Pa — Protactinium
U — Uranium

Np — Neptunium
Pu — Plutonium
Am — Americium
Cm — Curium

Bk — Berkelium
Cf — Californium
Es — Einsteinium

Dy — Dysprosium Fm — Fermium

Ho — Horbium Md — Mendelevium
R — Erbium No — Nobelium

Tm — Thulium Lr — Lawrencium

I1. Transcribe and pronounce the following words.

Lawrencium, Nobelium, Mendelevium, Hydrogen, Lithium,
Beryllium, Sodium, Magnesium, Helium, Boron, Carbon,
Nitrogen, Oxygen, Fluorine, Neon, Aluminum, Silicon,
Phosphorus, Sulfur, Chlorine, Argon, Potassium, Calcium,
Scandium, Titanium, Vanadium, Cromium, Manganese,
Iron, Cobalt, Nickel, Copper, Zink, Gallium, Germanium,
Arsenic, Selenium, Bromine, Krypton, Rubidium, Strontium,
Yttrium, Zirconium, Niobium, Molybdenum, Technetium,
Ruthenium, Rhodium, Palladium, Silver, Cadmium, Indium,
Tin, Antimony, Tellurium, Iodin, Xenon, Cesium, Barium,
Lathanum, Hafnium, Tantalum, Tungsten, Rhenium,
Osmium, Iridium, Platinum, Gold, Mercury, Thallium, Lead,
Bismuth, Polonium, Astatine, Radon, Francium, Radium,
Actinium, Rutherfordium, Dublium, Seaborgium, Ununbium,
Ununquadium, Cerium, Praseodymium, Neodymium,
Promethium, Samarium, Europium, Gadolinium, Terbium,
Dysprosium, Horbium, Erbium, Thulium, Ytterbium, Lutetium,
Actinium, Protactinium, Uranium, Neptunium, Plutonium,
Americium, Curium, Berkelium, Californium, Einsteinium,
Fermium, Mendelevium, Nobelium, Lawrencium.



III. Looking at the following symbols, give the names of
the corresponding elements.

H, Li, Be, Na, Mg, He, B, C, N, O, F, Ne, Al Si, P, S, Cl,
Ar, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As,
Se, Br, Cr, Rb, Sr, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, In,
Sn, Sb, Te, I, Xe, Cs, Ba, La, Hf, Ta, W, Re, Os, Ir, Pt, Au, Hg,
Tl, Pb, Bi, Po, At, Rn, Fr, Ra, Ac, Rf, Db, Sg, Uub, Uuq, Ce ,
Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, R, Tm, Yb, Lu, Th, Pa, U,
Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, Lr.

IV. Translate the following words from Russian into
English.

Bonopon, nmutuit, 6epuiuit, 60p, yriepon, a3oT, KUCIOPO/,
¢Top, renuii, HEOH, HATPUH, MarHUi, aJTJFOMUHUHN, KpeMHUH, Goc-
¢dop, cepa, aproH, Kajaui, KalbIl[Ui, CKAaHIUH, TUTAH, BAaHAHI,
XpOM, MapraHell, Kene30, KoOaIbT, HUKENb, MEe]b, ITMHK, TAJUIHH,
TepMaHMii, MBIIIBSIK, CEJIeH, XJIOp, OPOM, KPHUIITOH, pPyOUIHNA,
CTPOHIIUH, UTTPUH, IUPKOHUN, HUOOUH, MOJTHO/IEH, TEXHEIHIA,
PYTeHHIA, poauii, nannaaui, cepedpo, KaaMuil, HHAUN, OJIOBO,
CypbMa, TeJyp, o/, KCeHOH, 11e3ui, Oapuil, radHuii, TaHTaJ,
Bonb(pam, peHnH, OCMUH, UPUINH, TIIaTHHA, 30JI0TO, PTYTh,
TaJUINH, CBUHEL, BUCMYT, TIOJIOHUH, pagoH, GpaHIuil, paani,
Kyp4aTOBUH, HUILCOOPHH, JTAHTaH, [IEPUH, TPa3eonauM, HEOIUM,
POMETUM, CaMapHi, eBPOIIHIA, TaIO0IUHUHN, TepOUi, TUCTIPO3UIA,
TOJNIBMUH, dpOUH, TyMHUl, HTTEPONH, JTFOTEINH, aKTHHIH, TOPUH,
OPOTaKTUHUM, ypaH, HENTYHUH, IUIyTOHUN, aMepUIIMiA, KIOpUil,
Oepknuii, kKanupopHUH, SUHIITEHHUH, hepMuii, MCHICICBHH,
HOOEJINH, JIOyPEHCHH.

V. Read, translate and pronounce the following English
pairs of words.

Hydrogen — nitrogen; hydrogen — oxygen; oxygen —
hydrogen; manganese — magnesium; lead — lithium; radon —
rhodium; iron — argon; barium — boron; francium —
calcium; boron — bromine; fermium — phosphorous;
silicon — selenium; tantalum — thallium; thallium — gallium;
8



horbium — erbium; rhenium — ruthenium; tantalum —
thallium; cerium — selenium; polonium — plutonium;
chromium — cadmium.

VI. Read the following lines of words quickly

Boron — barium — bismuth — bromine — beryllium —
berkelium;

Chlorine — calcium — copper — krypton — cadmium;

Lawrencium — Lithium — Lanthanum — lead —
lutetium;

Mendelevium — magnesium — manganese — molyb-
denum — mercury;

Nobelium — nickel — neon — neptunium;

Oxygen — osmium;

Potassium — palladium — platinum — polonium —
praseodymium — promethium — protactinium — plutonium,;

Rubidium — ruthenium — rhodium — rhenium —
radon — radium,;

Sodium — sulfur — silicon — scandium — selenium —
strontium — silver — seaborgium — samarium;

Titanium — technetium — tellurium — tantalum —
tungsten — terbium — tin.

VII. Read, translate and pronounce the following Russian
pairs of words

lanouit — repmanuii; pyoOuanil — UPUANN; TUHK —
LUPKOHUM; JTIOTELUN — JIOyPEHCUN; UHIUW — UTTPHH; Ty-
JIUA — TaJIUN; UTTPUH — UTEpOUil; ralutuii — TOJbMUN;
nepuit — uesuit; 0op — OpoM; yIIepoa — KUCIOPOJ; yriie-
pon — Bomopon; hepmuit — 3pOuil; pyouauit — pyTeHHI;
ponuii — panuii; TOpU — PEHUI; KPUNTOH — KCEHOH; TaH-
Tajl — JIAaHTaH; TAJUITMH — TaJTUi; 3pOuil — QepMuil.

VIII. Make up a report about radioactive elements.
Speak about their chemical and physical properties



TEXT A
PLASTICS

I. Read and translate the text.

Plastics are synthetic chemicals extracted mainly from
petroleum and composed of hydrocarbons (compounds made
from chains of hydrogen and carbon atoms). Most plastics are
polymers, long molecules made up of many repetitions of a
basic molecule called a monomer; in effect, the monomers are
like identical railroad cars coupled together to form a very long
train. Thus, as many as 50,000 molecules of ethylene (which
has two carbon atoms bonded to four hydrogen atoms) can be
joined end to end into a familiar polymer called polyethylene (or
polythene). The process of building polymers by adding together
monomers is called additive polymerization. Another process
called condensation polymerization (or polycondensation) builds
up polymers by removing some atoms from each monomer so
they can join together in a different way. Polyesters such as
Dacron® and Terylene (two different brand names for similar
materials) are made by polycondensation. Whichever process is
used, the chemical properties of the monomer normally govern
those of the polymer that is eventually formed.

Polymerization produces two different kinds of plastics.
Sometimes, polymers form very long straight or branched
chains. These are present in so-called thermoplastics, which
always soften when heated and harden when cooled down.
Examples include polyethylene and polystyrene. Polymers can
also form more complex three-dimensional structures, which
give plastics very different physical properties. Thermosetting
plastics, as these are called, harden the first time they are heated
when cross-links form between different plastic molecules.
Thermosetting plastics never soften again no matter how many
times they are heated and this makes them particularly suitable
for objects that need to operate in hot environments. Epoxy
resins and bakelite are examples of thermosetting plastics.

WUctouHuK: http://www.explainthatstuff.com/plastics.html
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I1. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.

II1. Translate the following word combinations from
English into Russian.

Synthetic chemicals, to be extracted from, to be composed
from hydrocarbons, a chain of hydrogen and carbon atoms,
a polymer, a monomer, repetition of a basic molecule,
polyethylene, additive polymerization, polycondensation, to
build up polymers, polyester, chemical properties, straight
chains, branched chains, thermoplastics, to soften when heated,
to harden when cooled down, three-dimensional structures,
cross-links, epoxy resins, bakelite, thermosetting plastics.

IV. Translate the following word combinations from
Russian into English.

XuMHUuecKkre CBOMCTBA, MOJUMEPHU3AIUS TPUCOCTUHEHU-
€M, CO3/1aBaTh MOJMMEPHI, 3aTBEP/IEBATh NIPY OXJIAXKICHHIH, Pa3-
BETBIIEHHA 1€IIb, TPEXMEPHBIE CTPYKTYPBI, pa3MsArdarbCs Ipu
Harpe€BaHuu, IMOJIUICTEP, STMMOKCUAHBIC CMOJIbI, TCPMOPCAKTUB-
HBI€ [UTACTMACCHI, CBSI3b MEXKIY LEISIMU, OaKeIuT, CHHTE3HPO-
BaHHbIE XUMUYECKHE JIEMEHTBI, COCTOSITh U3 YITIEBOJAOPOOB,
MOHOMED, IOJINMEP, IOBTOPEHUE 0a30BOH MOJIEKYJIbI, aTOMBI
YIJIEBOAOPOJA U YIVIEPOA, TOTUITHIICH.

V. Explain the following terms using your own words.

Synthetic chemicals, to be composed from hydrocarbons,
a chain of hydrogen and carbon atoms, a polymer, a monomer,
additive polymerization, polycondensation, polyester, chemical
properties, straight chains, branched chains, thermoplastics,
to three-dimensional structures, cross-links, epoxy resins,
thermosetting plastics.

VI. Translate from English into Russian.
1. Epoxy is either any of the basic components or the cured
end products of epoxy resins.
WUctouHuk: https://en.wikipedia.org/wiki/Epoxy
11



2. A thermoplastic, or thermosoftening plastic, is a
plastic material, a polymer, that becomes pliable or moldable
above a specific temperature and solidifies upon cooling.

WUctouHuK: https://en.wikipedia.org/wiki/Thermoplastic

3. Condensation polymers are any kind of polymers
formed through a condensation reaction—where molecules join
together — losing small molecules as byproducts such as water
or methanol, as opposed to addition polymers which involve
the reaction of unsaturated monomers. Types of condensation
polymers include polyamides, polyacetals and polyesters.

WUctouHuK: https://en.wikipedia.org/wiki/Condensation_polymer

4. Chemical synthesis is a purposeful execution of
chemical reactions to obtain a product, or several products.
This happens by physical and chemical manipulations usually
involving one or more reactions. In modern laboratory usage,
this tends to imply that the process is reproducible, reliable, and
established to work in multiple laboratories.

WUcTtouHuK: https://en.wikipedia.org/wiki/Chemical_synthesis

5. Polyethylene (abbreviated PE) or polyethene (IUPAC
name polyethene or poly(methylene)) is the most common
plastic. Its primary use is in packaging (plastic bags, plastic
films, geomembranes, containers including bottles, etc.). PE is
usually a mixture of similar polymers of ethylene with various
values.

UctouHuK: https://en.wikipedia.org/wiki/Polyethylene

6. A monomer is a molecule that may bind chemically or
supramolecularly to other molecules to form a (supramolecular)
polymer. The process by which monomers combine to form a
polymer is called polymerization. Molecules made of a small
number of monomer units (up to a few dozen) are called
oligomers. The term "monomeric protein" may also be used to
describe one of the proteins making up a multiprotein complex.

WUctouHuK: https://en.wikipedia.org/wiki/Monomer
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7. A polymer (Greek poly-, "many" + -mer, "parts")
is a large molecule, or macromolecule, composed of many
repeated subunits. Because of their broad range of properties,
both synthetic and natural polymers play an essential and
ubiquitous role in everyday life. Polymers range from familiar
synthetic plastics such as polystyrene to natural biopolymers
such as DNA and proteins that are fundamental to biological
structure and function. Polymers, both natural and synthetic, are
created via polymerization of many small molecules, known as
monomers. Their consequently large molecular mass relative to
small molecule compounds produces unique physical properties,
including toughness, viscoelasticity, and a tendency to form
glasses and semicrystalline structures rather than crystals.

WUcTouHuK: https://en.wikipedia.org/wiki/Polymer

8. Bakelite is an early plastic. It is a thermosetting phenol
formaldehyde resin, formed from a condensation reaction of
phenol with formaldehyde. It was developed by the Belgian-
American chemist Leo Baekeland in Yonkers, New York, in 1907.

WUctouHuk: https://en.wikipedia.org/wiki/Bakelite

9. One of the first plastics made from synthetic components,
Bakelite was used for its electrical nonconductivity and heat-
resistant properties in electrical insulators, radio and telephone
casings and such diverse products as kitchenware, jewelry, pipe
stems, children's toys, and firearms. The "retro" appeal of old
Bakelite products has made them collectible.

WUctouHuk: https://en.wikipedia.org/wiki/Bakelite

10. Bakelite was designated a National Historic Chemical
Landmark on November 9, 1993, by the American Chemical
Society in recognition of its significance as the world's first
synthetic plastic.

WUcTouHuK: https://en.wikipedia.org/wiki/Bakelite

11. Carbon (from Latin: carbo "coal") is a chemical
element with symbol C and atomic number 6. It is nonmetallic
13



and tetravalent — making four electrons available to form
covalent chemical bonds. Three isotopes occur naturally, '2C
and *C being stable, while “C is a radioactive isotope, decaying
with a half-life of about 5,730 years. Carbon is one of the few
elements known since antiquity.

WUcTtouHuK: https://en.wikipedia.org/wiki/Carbon

12. Hydrogen is a chemical element with chemical symbol
H and atomic number 1. Hydrogen is the lightest element on
the periodic table. The most common isotope of hydrogen,
termed protium, has one proton and no neutrons.

UctouHuK: http://www.idc-online.com/technical_references/pdfs/
chemical_engineering/Hydrogen.pdf

13. An addition polymer is a polymer which is formed
by an addition reaction, where many monomers bond together
via rearrangement of bonds without the loss of any atom or
molecule under specific condition of heat, pressure, catalyst.
This is in contrast to a condensation polymer which is formed
by a condensation reaction where a molecule, usually water, is
lost during the formation.

WUctouHuK: https://en.wikipedia.org/wiki/Addition_polymer

14. Polyester is a category of polymers that contain the ester
functional group in their main chain. As a specific material, it
most commonly refers to a type called polyethylene terephthalate
(PET). Polyesters include naturally occurring chemicals, such as
in the cutin of plant cuticles, as well as synthetics through step-
growth polymerization such as polybutyrate. Natural polyesters
and a few synthetic ones are biodegradable, but most synthetic
polyesters are not. This material is used very widely in clothing.

UcTtouHuK: https://ru.scribd.com/document/269462895/Polyester

15. A cross-link is a bond that links one polymer chain to
another. They can be covalent bonds or ionic bonds. "Polymer
chains" can refer to synthetic polymers or natural polymers
(such as proteins). When the term "cross-linking" is used in the
14



synthetic polymer science field, it usually refers to the use of
cross-links to promote a difference in the polymers' physical
properties. When "crosslinking" is used in the biological field,
it refers to the use of a probe to link proteins together to check
for protein-protein interactions, as well as other creative cross-
linking methodologies.

WUctouHuk: https://en.wikipedia.org/wiki/Cross-link

16. Cross-linking is used in both synthetic polymer
chemistry and in the biological sciences. Although the term
is used to refer to the "linking of polymer chains" for both
sciences, the extent of crosslinking and specificities of the
crosslinking agents vary. Of course, with all science, there are
overlaps, and the following delineations are a starting point to
understanding the subtleties.

WUctouHuk: https://en.wikipedia.org/wiki/Cross-link

17. When cross links are added to long rubber molecules,
the flexibility decreases, the hardness increases and the melting
point increases as well.

WUcTouHuK: https://en.wikipedia.org/wiki/Cross-link

VILI. Fill in the gaps.
1. ... are bounds between polymer chains.
2. ... is a synthetic material that is widely used in clothing

manufacturing.
3. ... is a chemical element from which coal consists of.
4. ... is a specific process when many monomers are

connected together under certain conditions.

5. ... is a macromolecule composed of composed of many
repeated subunits.

6. ... is a mixture of similar polymers which is widely used
in packaging.

7. ... is a molecule forming polymers by repetition.

8. ... is a plastic material which becomes pliable under
certain conditions.
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9.... is a purposeful execution of chemical reactions to get
a certain product.
10. ... is an early plastic composed in 1907.

VIII. Translate from Russian into English.

1. ITonumepuszanus — 3TO Psii UCKYCCTBEHHO ITPOBE/ICH-
HBIX XMMHUYECKHUX peaKifii, B pe3ynbTare KOTOPhIX CO3al0TCs
JIBa pa3IMYHBIX BU/A MJIaCTMACCHI.

2. [Tomumepsl KOMIOHYIOTCS] U3 JUIMHHBIX Lieneid 0a30BbIX
3JIEMEHTOB, Ha3BaHHBIX MOHOMEPAMH.

3. BoJIBIIMHCTBO IJIACTUKOB SIBJISIIOTCS nojuMepamu. [Ipo-
LIECC CO3/1aHMsI IUIACTHKA 32 CUET IPUCOEANHEHUS 0a30BbIX JJle-
MEHTOB — MOHOMEPOB, Ha3bIBAETCS MOTUMEpHU3aLel, TPUCO-
€/IMHEHUEM.

4. Peaknys MOJMKOHIEHCALMN — 3TO MPOLECC MOCTPOe-
HUS TTOJIMMEPOB 3a CUET BBITECHEHHSI HEKOTOPBIX aTOMOB MOHO-
MEPOB, B PE3YJIbTATE YEr0 OHU MOT'YT IPUCOCAMHATHCS Pa3Iny-
HBIMH CIIOCOOaMU.

5. TepmornacTsl — 3TO BUJ IJIACTHKA, KOTOPBIM CTAHOBUT-
Csl MSITKUM TP HarpeBaHUH U 3aTBEPEBAET IIPU OXJIAXKICHUH.

6. Pa3BeTBIICHHBIC CTPYKTYPbI MOJIEKYJI CITIOCOOHBI (POPMH-
poBaTh TpeXMepHbIe 00pa30BaHUSL.

7. XuMHUYECKHE CBOICTBA MOHOMEPOB, (POPMHUPYIOLIHUX 0~
JMMEPbI, 00BIYHO ONPEACIISIIOT XUMHUUECKUE CBOMCTBA CKOMIIO-
HOBaHHBIX U3 HUX IIOJMMEPOB.

IX. Make up 10 sentences about plastics and their
chemical and physical properties in English for your fellow-
students to translate.

X. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
Speak about plastics and their physical and chemical
properties.

XI. Make up Russian-English dialogues for your group-
mates to translate:
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- Two owners of a plant discussing plastics as materials and
their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different plastics and polymers;

- two businessmen who want to start their own plant
producing plastic goods;

- two proprietors trading plastic goods and discussing their
peculiarities.

TEXT B
Manufacture of plastics

I. Read and translate the following text.

Plastic goods such as hosepipes or washing-up bowls begin
life as a raw material, or resin, produced by polymerization.
Initially, the resin starts off as a powder, or as pellets or flakes, to
which various other materials are added. Some of these provide
color or texture, while others give the plastic particular physical
properties, such as fire-resistance, slight electrical conductivity
(to reduce static buildup), or added strength. Additives called
plasticizers make a plastic flow more easily while stabilizers
called antioxidants help to prevent it from breaking down over
time, for example, through the effect of the ultraviolet radiation
in sunlight.

Once the raw material has been prepared, the final product
is produced through a range of different manufacturing
processes. Extrusion involves squeezing plastic like toothpaste
through a mold and is used to make goods such as hosepipes
and polyethylene sheets. Injection molding involves heating
resin pellets until they melt, then forcing them under pressure
into a mold, where they cool and harden to make objects such
as plastic telephones or toy cars. A similar technique called
blow molding makes plastic bottles by forcing a thin layer of
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plastic against the mold with compressed air. Casting is used to
shape thermosetting plastics by pouring them into a mold then
heating them until they set. And calendaring involves squeezing
sheets of plastic between huge rollers to make thin, flexible
materials such as plastic folders.

UcTtouHuK: http://www.explainthatstuff.com/plastics.html

I1. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.

III. Translate the following word combinations from
English into Russian.

Plastic goods, raw material, resin, polymerization, pellets,
flakes, fire-resistance, static buildup, slight electrical conductivity,
additives, plasticizers, plastic flow, stabilizers, antioxidants,
ultraviolet radiation, extrusion, mold, hosepipes, polyethylene
sheets, injection molding, to force smth under pressure, blow
molding, compressed air, casting, to pour smth into a mold, to
set, calendering, rollers, flexible, a plastic folder.

IV. Translate the following word combinations from
Russian into English.

HJIaCTPI‘IHBII;‘I, IIACTUKOBBIC U3ACITH, IIJIAaCTUKOBAA I1aIlKa,
MaTpuIla, CKaThIi BO3AYX, YABTPAdUOIETOBOE HIIYyICHHUE, TI0-
JTMMEpH3aLus, ChIPbe, CMOJIa, TPaHyJIbl, OTHECTOMKOCTh, CTATHU-
YeCKOe JIEKTPUIECTBO, CTPYIKKA, IPUCATOTHBIE MAaTePUAIIBL,
HEBBICOKAs 3JICKTPOIIPOBOJHOCTD, TUIACTU(UKATOPHI, KaJlaH-
JIpUPOBaAHWE, CTAOMIIN3aTOPHI, TIacTHUeCKas edhopMarus,
JIUTHE TIOJ] JIAaBJICHUEM, BaJibl, HHTHOUTOPEHI, JIUTHE, 3aJTUBATh
B MaTpHILy, BRIIyBHOE (pOpMOBaHUE, IINIAHTH, 3aCTHIBATH, 10-
JTUATUIICHOBBIC JIUCTHI.

V. Explain the following terms using your own words.

Plastic goods, raw material, resin, polymerization,
pellets, flakes, fire-resistance, static buildup, slight electrical
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conductivity, additives, plasticizers, stabilizers, antioxidants,
ultraviolet radiation, extrusion, mold, polyethylene sheets,
injection molding, to force smth under pressure, blow molding,
casting, to pour smth into a mold, to set, calendering, flexible.

VL. Translate from English into Russian.

1. A fire-resistance rating typically means the duration for
which a passive fire protection system can withstand a standard
fire resistance test. This can be quantified simply as a measure
of time, or it may entail a host of other criteria, involving other
evidence of functionality or fitness for purpose.

WUcTouHuK: http://www.gpedia.com/en/gpedia/Fire-resistance_rating

2. Extrusion is a process used to create objects of a fixed
cross-sectional profile. A material is pushed through a die of the
desired cross-section. The two main advantages of this process
over other manufacturing processes are its ability to create very
complex cross-sections, and to work materials that are brittle,
because the material only encounters compressive and shear
stresses. It also forms parts with an excellent surface finish.

WUcTouHuK: https://en.wikipedia.org/wiki/Extrusion

3. Static electricity is an imbalance of electric charges
within or on the surface of a material. The charge remains
until it is able to move away by means of an electric current
or electrical discharge. Static electricity is named in contrast
with current electricity, which flows through wires or other
conductors and transmits energy.

WUcTtouHuK: https://plus.google.com/+ColinSullender/posts/DArhVyB8xoC

4. A static electric charge can be created whenever two
surfaces contact and separate, and at least one of the surfaces
has a high resistance to electric current (and is therefore an
electrical insulator). The effects of static electricity are familiar
to most people because people can feel, hear, and even see the
spark as the excess charge is neutralized when brought close to
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a large electrical conductor (for example, a path to ground), or
a region with an excess charge of the opposite polarity (positive
or negative). The familiar phenomenon of a static shock —
more specifically, an electrostatic discharge-is caused by the
neutralization of charge.

UctouHuK: https://plus.google.com/+ColinSullender/posts/DArhVyB8xoC

5. Plasticizers (UK: plasticisers) or dispersants are
additives that increase the plasticity or viscosity of a material.
Over the last 60 years more than 30,000 different substances
have been evaluated for their plasticizing properties. Of these,
only a small number — approximately 50 — are today in
commercial use. The dominant applications are for plastics,
especially polyvinyl chloride (PVC). The properties of other
materials are also improved when blended with plasticizers
including concrete, clays, and related products.

UcTouHuK: https://en.wikipedia.org/wiki/Plasticizer

6. A polyethylene sheet is a plastic film made from one of
the most commonly used plastics. Like all plastics, polyethylene
is a petroleum product. It is a very strong plastic that can be
found in items ranging from shopping bags to bulletproof
vests. When made thin, this material is more properly called
polyethylene film. These films are normally translucent,
although they can be made opaque with the use of additives.

UcTtouHmk: http://www.wisegeek.org/what-is-a-polyethylene-sheet.htm

7. Injection moulding is a manufacturing process for
producing parts by injecting material into a mould. Injection
moulding can be performed with a host of materials mainly
including metals, (for which the process is called die-
casting), glasses, elastomers, confections, and most commonly
thermoplastic and thermosetting polymers. Material for the
part is fed into a heated barrel, mixed, and forced into a mould
cavity, where it cools and hardens to the configuration of the
cavity. After a product is designed, usually by an industrial
designer or an engineer, moulds are made by a mould-maker
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(or toolmaker) from metal, usually either steel or aluminium,
and precision-machined to form the features of the desired part.
Injection moulding is widely used for manufacturing a variety
of parts, from the smallest components to entire body panels of
cars. Advances in 3D printing technology, using photopolymers
which do not melt during the injection moulding of some
lower temperature thermoplastics, can be used for some simple
injection moulds.

WUctouHumK: https://www.plastics-technology.com/articles/id/injection
moulding

8. Parts to be injection moulded must be very carefully
designed to facilitate the moulding process; the material
used for the part, the desired shape and features of the part,
the material of the mould, and the properties of the moulding
machine must all be taken into account. The versatility of
injection moulding is facilitated by this breadth of design
considerations and possibilities.

WUcTtouHuK: https://www.plastics-technology.com/articles/id/injection
moulding

9. Blow molding is a manufacturing process by which hollow
plastic parts are formed. In general, there are three main types of
blow molding: extrusion blow molding, injection blow molding,
and injection stretch blow molding. The blow molding process
begins with melting down the plastic and forming it into a parison
or in the case of injection and injection stretch blow moulding
(ISB) a preform. The parison is a tube-like piece of plastic with a
hole in one end through which compressed air can pass.

WUcTouHuK: https://en.wikipedia.org/wiki/Blow_molding

10. The parison is then clamped into a mold and air is
blown into it. The air pressure then pushes the plastic out to
match the mold. Once the plastic has cooled and hardened the
mold opens up and the part is ejected.

WUctouHuk: https://en.wikipedia.org/wiki/Blow_molding
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VIL Fill in the gaps.

1. ... for manufacturing plastics is produced in flakes,
powder or pellets.

2. ... give plastics extra colour and other different properties.

3. ... help to prevent breaking of plastic goods.

4. ...is squeezing plastic through a mold.

5. ...is forcing heated plastic into a mold.

6. ...is forcing a thin layer of plastic into a mold with the
help of compressed air.

7. ... is pouring heated plastic into a mold.

8. ... is squeezing a thin layer of plastic between rollers.

VIII. Translate from Russian into English.

1. [Ipucagounsie MaTepuaabl IPUMEHSIOT IPU MPOU3BO/-
CTBE TUIACTUKOBBIX W3JIEIUH JUISl TOTO, YTOOBI MIPUIATh UM pa3-
JUYHBIe (PU3UYECKHE CBOWCTBA.

2. CeIpbeM IS TIPOM3BOACTBA U3IEITHH W3 TIACTHKA CITY-
JKAT CMOJIa, BBITyCKaeMas sl yno0cTBa B popMe CTPYXKKH,
TPaHyJI WIHN MTOPOIIIKA.

3. IIpouecc BBIAYBHOTO ()OPMHUPOBAHUS IPUMEHSIOT PU
MIPOU3BOJICTBE TOJIBIX EMKOCTEH M3 IJIacTHKa — OYyTHUIOK Ha-
puMep.

4. [lommaTHIIeHOBAS MJICHKA N3TOTABINBAETCS 32 CUET MPO-
KaTBIBAHUS TTACTHKOBOTO JINCTA MEK/Y BaJTaMH.

5. Ilpu mpou3BOACTBE LENIbHBIX U3EIUI U3 TUIACTUKA TIPU-
MEHSIOT TUThe. [ Opsumii mIacTUK 3a7IMBACTCSl B MATPHILY U 3a-
CTBIBAET, IPUHUMAS €€ POopMyY.

6. HekoTopblM M3A€IMSAM U3 IJIACTHKA CBOMCTBEHHBI TaKUE
(hm3nyeckue cBOMCTBA, KAK OTHECTOUKOCTD, HI3KAs AJIEKTPOITPO-
BOJIHOCTh U YCTOHUUBOCTH K YABTPa()hHUOJICTOBOMY U3JTYUCHHUIO.

IX. Make up 10 sentences about plastics, ways of
producing them and their chemical and physical properties
in English for your fellow-students to translate.

X. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
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Speak about plastics, ways of producing them and their
physical and chemical properties.

XI. Make up Russian-English dialogues for your group-
mates to translate:

- Two owners of a plant discussing plastics as materials,
ways of producing them and their physical and chemical
properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different plastics and polymers, ways of producing them;

- two businessmen who want to start their own plant
producing plastic goods;

- two proprietors trading plastic goods and discussing their
peculiarities, ways of production.

TEXTC
Uses of plastics

I. Read and translate the text.

Starting with celluloid, invented in the 1860s, and bakelite,
patented in 1909, chemists have now synthesized dozens of
different "poly" plastics for almost every conceivable use (the
word "poly" in front a chemical name simply indicates that
a plastic has been formed by polymerization). Polyethylene
gives us food wrapping, carrier bags, greenhouse materials,
and plastic bottles. Polypropylene is easily drawn into strong
fibers and woven into ropes and carpets. Polystyrene is a light
packaging material with particularly good heat insulation
properties (hence its use in styrofoam cups). Polyvinylchloride
(PVC) is a cheap and versatile plastic that can be formed into
a wide range of items, including imitation leather, "vinyl"
records, and plastic pipes. And polytetrafluoroethylene (PTFE)
or Teflon is a slippery heat- and chemical-resistant plastic used
as the non-stick coating in frying pans.
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Plastic is such a dominant feature of the modern world
that it seems almost impossible to imagine it being more
pervasive than it already is. Yet chemists continue to pioneer
improved methods of polymerization and continually produce
revolutionary new plastic materials. Plastic-based composites
have long been used to manufacture car components, but
manufacturers such as Chrysler are now looking to produce
car bodies built purely from plastics such as PET (polyethylene
terephthalate) — a material commonly used to make plastic
bottles. Chrysler claim the plastic shells are as crash-resistant
as steel and composites, but much cheaper. Their new plastic
process could reduce the number of body parts from around 80
to just 6, eliminate the need for painting (because the plastic
body can be colored when it is molded), and could halve the
cost of some conventional cars.

Other new plastics promise a range of different benefits.
One of the latest developments, light-emitting polymers (LEPs),
could replace cathode ray tubes and expensive flat-panel LCD
displays. Where today's tiny semiconductor lasers (used in
appliances such as CD-players) can produce light of only certain
colors, LEPs can make light of any color and are much easier
to manufacture. A more controversial development has been
the use of a bacteria-killing plastic called Microban® in food
chopping boards and in plastic toys. The manufacturers have
claimed superior resistance against bacteria, but environmental
regulators and consumer watchdogs have expressed doubts and
concerns. One of the most unusual new plastics is a polymer
called 3GT, which has been long in development but is still
not commercially marketed. It has a kind of "stretch memory,"
so it could be used to make seats that remember the shapes of
their occupants or clothes that mold to peoples' bodies. Another
amazing plastic called D3O® has an astonishing ability to
absorb impacts: normally it's soft and squishy, but if you hit it
very suddenly, it hardens instantly and cushions the blow. (Find
out more about it in our article on energy-absorbing materials.)
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For all their benefits, plastics do present a notable problem:
their sheer durability means they persist in the environment for
many years, while their lightness means they can be carried
great distances, for example as ocean debris. The bodies of
fully a quarter of the world's seabirds are estimated to contain
some sort of plastic residue. Waste plastics such as PET are
now recycled into a range of useful goods, such as upholstery
padding and thermal clothing. Unlike other plastics, which are
produced from petroleum, polyhydroxybutyrate (PHB), sold as
Biopol, is produced as a natural polymer by certain bacteria as a
means of storing their energy. It breaks down harmlessly in soil,
but is much more expensive than other plastics. You can read
more about environmentally friendly plastics in our detailed
article about bioplastics.

WUcTouHukK: http://www.explainthatstuff.com/plastics.html

I1. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.

II1. Translate the following word combinations from
English into Russian.

To be patented, conceivable use, fibers, to be woven into
ropes, heat insulation properties, Styrofoam cups, versatile
plastic, imitation leather, slippery-heat and chemical-resistant
plastic, non-stick coating, dominant feature, pervasive, to
pioneer improved methods, polyethylene terephthalate, crash-
resistant, to be colored when molded, conventional cars, light-
emitting polymers, cathode ray tubes, flat-panel, semiconductor
lasers, food chopping boards, resistance against bacteria,
environmental regulators, consumer watchdogs, stretch
memory, to mold to people’s bodies, to absorb impacts, soft and
squishy, energy-absorbing materials, sheer durability, to persist
in the environment, ocean debris, residue, upholstery padding,
thermal clothing, petroleum, polyhydroxybutyrate, break down
harmlessly in soil, environmentally friendly plastics.
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IV. Translate the following word combinations from
Russian into English.

besBpenHo pasmararbcsi B TOYBE, OCHOBHAS YepTa, KO-
JoTHYeCcKH Oe30MacHBIf TUIACTHK, MOAEPHU3UPOBATH HCIIBI-
TaHHBIE BPEMEHEM METOJbI, MTPOIYKTH HeTernepepadoTKu,
MOBTOPATH (POPMBI YETIOBEUECKOTO Tea, MOTUTHIPOKCHOYTH-
para, TepMOOZAEkKAa, TOIYy4NTh TaTeHT, OOMBOYHBIN MaTepHal,
BCEBO3MOKHBIC BApUAHTHI IPUMEHEHHsI, KO)Ke3aMEHUTEIb, BO-
JIOKHA, OTXO/Ibl, CBUBAThLCS B BEPEBKU, MYCOP B OKEaHE, MITKUI
U BSI3KUH, TEPMOYCTOMYUBOCTD, YAIIKU U3 IEHONOIUCTEPOIIA,
IIPOTUBOCTOAIIMM yAapy IPU CTOJIKHOBEHUHU, OKPAIIUBAThHCS
MIPH U3TOTOBIICHUH, MJIOCKAs MMAHEIh, TOCKA JJISl PE3KH Mpo-
JyKTOB, TTOJIYITPOBOAHUKOBBIHN JIa3ep, CBETOM3IYUAIOIINE TI0-
JUMEepbl, MHOTO(QYKIIMOHAIBHBIN MJIACTUK, OpraHU3aIus 110
3aImuTe mpaB noTpedurernei, coxpaneHue Gpopmbl, HEUTpaIH-
30BaTh MOCJEACTBUS, IHEPTOMOITIONIAOIINE MaTEePHAIIbI, CO-
XPpaHATBCS B OKPYXKAIOLIEH cpene, aHTUIIPUTapHOEe MOKPBITHE,
0OBbIUHBIE MAIlMHBI, aHTHOAKTEpHAJIbHBIE CBOWCTBA, MJIACTHK
C aHTHUCKOJJIb3AIIUMU, aHTI/I6aKTepI/IaJ'H>HI)IMI/I u TCpMOCTOI‘/'I-
KHMH CBOWCTBAaMHM; JICKTPOHHO-JIYUYECBbIC TPYOKH, JIOJITOBEY-
HOCTb, TOJIUATUJICHTEpEdTaIaT.

V. Explain the following terms using your own words.

Conceivable use, fibers, to be woven into ropes, heat
insulation properties, versatile plastic, imitation leather,
slippery-heat and chemical-resistant plastic, non-stick coating,
pervasive, to pioneer improved methods, crash-resistant, to
be colored when molded, conventional cars, light-emitting
polymers, cathode ray tubes, flat-panel, food chopping boards,
resistance against bacteria, environmental regulators, consumer
watchdogs, stretch memory, to mold to people’s bodies, to
absorb impacts, soft and squishy, energy-absorbing materials,
sheer durability, to persist in the environment, ocean debris,
residue, upholstery padding, thermal clothing, petroleum, break
down harmlessly in soil, environmentally friendly plastics.
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VI. Translate the following sentences from English into
Russian.

1. Technically there are no any environmentally friendly
plastics, because even those ones, which break down harmlessly
in soil, leave components, which persist in the environment.

WUctouHuK: https://www.megaessays.com/viewpaper/19237.html

2. There are slippery, heat and chemical — resistant
plastics which are widely used in producing high-tech devices.
WUctouHukK: http://www.explainthatstuff.com/plastics.html

3. Polyhydroxybutyrate (PHB) is a polyhydroxyalkanoate
(PHA), a polymer belonging to the polyesters class that are of
interest as bio-derived and biodegradable plastics.

WUcTouHuK: https://en.wikipedia.org/wiki/Polyhydroxybutyrate

4. Environmental law — or "environmental and natural
resources law" — is a collective term describing the network
of treaties, statutes, regulations, common and customary
laws addressing the effects of human activity on the natural
environment.

WUctounuk: https://en.wikipedia.org/wiki/Environmental_law

5. Consumer Watchdog (formerly the Foundation for
Taxpayer and Consumer Rights) is a non-profit, progressive
organization which advocates for taxpayer and consumer
interests, with a focus on insurance, health care, political
reform, privacy and energy.

WUcTouHuK: https://en.wikipedia.org/wiki/Consumer_Watchdog

6. The organization was founded in 1985 by California
Proposition 103 author Harvey Rosenfield and is headquartered
in Santa Monica, California. Its chief officers include President
Jamie Court and Executive Director Douglas Heller. Other
notable staff include consumer advocate John Simpson.

WUctouHuk: https://en.wikipedia.org/wiki/Consumer_Watchdog
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7. Thermal insulation is the reduction of heat transfer
(the transfer of thermal energy between objects of differing
temperature) between objects in thermal contact or in range of
radiative influence. Thermal insulation can be achieved with
specially engineered methods or processes, as well as with
suitable object shapes and materials.

WUcTtouHuK: https://en.wikipedia.org/wiki/Thermal_insulation

8. Heat flow is an inevitable consequence of contact
between objects of differing temperature. Thermal insulation
provides a region of insulation in which thermal conduction is
reduced or thermal radiation is reflected rather than absorbed by

the lower-temperature body.
WUctouHuK: https://en.wikipedia.org/wiki/Thermal_insulation

9. An organic light-emitting diode (OLED) is a light-
emitting diode (LED) in which the emissive electroluminescent
layer is a film of organic compound that emits light in response
to an electric current. This layer of organic semiconductor is
situated between two electrodes; typically, at least one of
these electrodes is transparent. OLEDs are used to create
digital displays in devices such as television screens, computer
monitors, portable systems such as mobile phones, handheld
game consoles and PDAs. A major area of research is the
development of white OLED devices for use in solid-state
lighting applications.

WUcTouHuK: https://en.wikipedia.org/wiki/OLED

10. In physics, absorption of electromagnetic radiation is
the way in which the energy of a photon is taken up by matter,
typically the electrons of an atom. Thus, the electromagnetic
energy is transformed into internal energy of the absorber, for
example thermal energy. The reduction in intensity of a light
wave propagating through a medium by absorption of a part of
its photons is often called attenuation. Usually, the absorption
of waves does not depend on their intensity (linear absorption),
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although in certain conditions (usually, in optics), the medium
changes its transparency dependently on the intensity of
waves going through, and saturable absorption (or nonlinear
absorption) occurs.

WUctouHuk: https://en.wikipedia.org/wiki/Absorption_(electromagnetic_
radiation)

VIL Fill in the gaps.

1. ... is a trademarked brand of closed-cell extruded
polystyrene foam currently made for thermal insulation and
craft applications. It is owned and manufactured by The Dow
Chemical Company.

2. ... is a vacuum tube that contains one or more electron
guns and a phosphorescent screen, and is used to display
images.

3. ... or laser diodes play an important part in our everyday
lives by providing cheap and compact-size lasers. They consist
of complex multi-layer structures requiring nanometer scale
accuracy and an elaborate design.

4. ... displays are electronic viewing technologies used to
enable people to see content (still images, moving images, text,
or other visual material) in a range of entertainment, consumer
electronics, personal computer, and mobile devices, and many
types of medical, transportation and industrial equipment.

5. ... 1is a naturally occurring, yellow-to-black liquid found
in geological formations beneath the Earth's surface, which
is commonly refined into various types of fuels. Components
of petroleum are separated using a technique called fractional
distillation.

6. ... is a natural or synthetic substance that is significantly
longer than it is wide.

7. ... is a surface engineered to reduce the ability of other
materials to stick to it.

VIII. Translate from Russian into English.
1. [Inactuku ¢ aHTHOAKTEPUAILHBIMU CBOMCTBAMHU TIPUME-
HSIOTCS TIPY TIPOM3BOJICTBE UIPYIIEK U KyXOHHBIX JIOCOK.
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2. Bce BUIBI ITaCTHKA OTANYAIOTCS UCKITIOUUTEIBHON J0-
ropeyHocThi0. OHM MOMONTY HE pa3iararorcs B IOYBE, U I10-
9TOMY 0€CCMBICTICHHO TOBOPUTH 00 HKOJIOTHYECKH OC3BPEIHBIX
BHJIAX IJIACTHKA.

3. IIponykTel HedTeIEepepabOTKH MPEACTABISIIOT COOO0M
MarepHal JJisi IPOU3BOJCTBA TUTACTHKA.

4. CoBpeMeHHas MPOMBIIIEHHOCTh MTPOU3BOIUT HEKOTO-
pbl€ BUIBI MJIACTUKA, KOTOPBIE OTANYAIOTCS UCKIIOUUTEIbHON
YAApOCTONKOCTBIO, IIPU 3TOM OHHU ropas3fo MpoYHee CTaIn. ITO
JefiaeT MPOU3BOICTBO aBTOMOOHIICH 3HAUNTEIIHHO JICIICBIIC.

5. Ilpu npou3BOICTBE COBPEMEHHOM MEOeIN MPUMEHSIOT
HCKOTOPBIC BUIbI IIJIACTUKA, CHOCO6HLIC IIPUHUMATD U 3alIOMH-
HaTh OYEpPTaHUS Tella YeJIOBeKa, YTO 3HAYMTENIBHO YIIPOIIAET
MIPOU3BOJICTBO HEKOTOPOTO 00OPYIOBAHUS M MEOCIH IS Jie-
4eOHBIX YUPEKICHUH.

6. CoBpemMeHHBIE OOMBOYHBIE TKaHH, a TaKKe KOxKe3aMe-
HUTEb MPOU3BOASITCS HA OCHOBE MOJUMEPOB, UTO JIENACT UX
JIOJITOBEYHBIMU U TIPOYHBIMHU.

7. Bce cOBpEMEHHBIE YIIAKOBOYHBIE MaTepuasbl IIPOU3BO-
JIATCS HA TIOJIMMEPHOM OCHOBE.

8. TepMocCTONKHI TITACTUK HE3aMEHUM TIPY TTPOU3BOJICTBE
3aIIUTHON OACHKIbI.

IX. Make up 10 sentences about plastics and their
chemical and physical properties in English for your fellow-
students to translate.

X. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
Speak about plastics, their physical and chemical properties,
the problems of their degrading in the environment and
environmental pollution.

XI. Make up Russian-English dialogues for your group-
mates to translate:

- Two owners of a plant discussing plastics as materials
and their basic properties, their ways of production, their
environmental effects;
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- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities
of different plastics and polymers, ways of producing
environmentally friendly plastics;

- two businessmen who want to start their own plant
producing plastic goods which will be environmentally
friendly;

- two proprietors trading plastic goods and discussing their
peculiarities.

TEXT D
BIOPLASTICS

I. Read and translate the text.

From cars to food wrap and from planes to pens, you can
make anything and everything from plastics — unquestionably
the world's most versatile materials. But there's a snag. Plastics
are synthetic (artificially created) chemicals that don't belong
in our world and don't mix well with nature. Discarded plastics
are a big cause of pollution, cluttering rivers, seas, and beaches,
killing fish, choking birds, and making our environment a much
less attractive place. Public pressure to clean up has produced
plastics that seem to be more environmentally friendly. But are
they all they're cracked up to be?

Plastics are carbon-based polymers (long-chain molecules
that repeat their structures over and over) and we make them
mostly from petroleum. They're incredibly versatile — by
definition: the word plastic, which means flexible, says it all.
The trouble is that plastic is just too good. We use it for mostly
disposable, low-value items such as food-wrap and product
packaging, but there's nothing particularly disposable about
most plastics. On average, we use plastic bags for 12 minutes
before getting rid of them, yet they can take fully 500 years to
break down in the environment (quite how anyone knows this is
a mystery, since plastics have been around only about a century).
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Getting rid of plastics is extremely difficult. Burning them
can give off toxic chemicals such as dioxins, while collecting
and recycling them responsibly is also difficult, because there
are many different kinds and each has to be recycled by a
different process. If we used only tiny amounts of plastics that
wouldn't be so bad, but we use them in astounding quantities. In
Britain alone (one small island in a very big world), people use
8 billion disposable plastic bags each year. If you've ever taken
part in a beach clean, you'll know that about 80 percent of the
waste that washes up on the shore is plastic, including bottles,
bottle tops, and tiny odd fragments known as "mermaids' tears."

We're literally drowning in plastic we cannot get rid of.
And we're making most of it from oil — a non-renewable
resource that's becoming increasingly expensive. It's been
estimated that 200,000 barrels of oil are used each day to make
plastic packaging for the United States alone.

Ironically, plastics are engineered to last. You may have
noticed that some plastics do, gradually, start to go cloudy or
yellow after long exposure to daylight (more specifically, in the
ultraviolet light that sunlight contains). To stop this happening,
plastics manufacturers generally introduce extra stabilizing
chemicals to give their products longer life. With society's ever-
increasing focus on protecting the environment, there's a new
emphasis on designing plastics that will disappear much more
quickly.

UcTtouHuK: http://www.explainthatstuff.com/bioplastics.html

I1. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.

II1. Translate the following word combinations from
English into Russian.

Versatile material, snag, discarded plastics, to clutter rivers,
to chock birds, to mix well with nature, public pressure, low-value
items, disposable, to give off toxic chemicals, dioxins, to use in
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astounding quantities, a non-renewable resource, ultraviolet light,
extra stabilizing chemicals, ever-increasing focus.

IV. Translate the following word combinations from
Russian into English.

3arBo3/xa, JaBjieHHEe OOIECTBEHHOTO MHEHUs, BEIOPOIICH-
HBIH TJTaCTUK, HEBO30OHOBIAEMbIE PECYPCHI, YIBTPaQHOIET, YHH-
BepcaJbHBIA MaTepual, Bce 0oyiee OCTPBId BOIPOC, BHIIEIATh
TOKCHYHBIC XUMHUKATbI, JICIICBBIC TOBAPHI, 3arpsA3HIThH PEKH, OIIIe-
JIOMIISIFOIINE KOJIMYECTBA, TMOKCHH, 3aIyThIBATHCS B MITHYbEM
oIepeHbe, OIaroTBOPHO BIUSITH HA MPUPOJLY, OTHOPA3OBBIH.

V. Explain the following terms using your own words.

Versatile material, snag, discarded plastics, to clutter
rivers, to chock birds, to mix well with nature, public pressure,
low-value items, disposable, to give off toxic chemicals, to
use in astounding quantities, a non-renewable resource, extra
stabilizing chemicals, ever-increasing focus.

VI. Translate the following sentences from English into
Russian.

1. Ultraviolet (UV) is an electromagnetic radiation with
a wavelength, shorter than that of visible light but longer
than X-rays. UV radiation constitutes about 10% of the total
light output of the Sun, and is thus present in sunlight. It is
also produced by electric arcs and specialized lights, such as
mercury-vapor lamps, tanning lamps, and black lights.

WUctouHuK: https://www.boundless.com/physics/textbooks/boundless-
physics-textbook/electromagnetic-waves-23/the-electromagnetic-spectrum-
165/ultraviolet-light-596-11177

2. A non-renewable resource (also called a finite resource)
is a resource that does not renew itself at a sufficient rate for
sustainable economic extraction in meaningful human time-
frames. An example is carbon-based, organically-derived fuel.
The original organic material, with the aid of heat and pressure,
becomes a fuel such as oil or gas. Earth minerals and metal
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ores, fossil fuels (coal, petroleum, natural gas) and groundwater

in certain aquifers are all considered non-renewable resources,

though individual elements are almost always conserved.
UctouHuK: https://en.wikipedia.org/wiki/Non-renewable_resource

3. In contrast, resources such as timber (when harvested
sustainably) and wind (used to power energy conversion
systems) are considered renewable resources, largely because
their localized replenishment can occur within time frames
meaningful to humans.

UctouHuK: https://en.wikipedia.org/wiki/Non-renewable_resource

4. Dioxins and dioxin-like compounds (DLCs) are
compounds that are highly toxic environmental persistent
organic pollutants (POPs). They are mostly by-products of
various industrial processes — or, in case of dioxin-like PCBs

and PBBs, part of intentionally produced mixtures.
MUcTtouHuK: https://en.wikipedia.org/wiki/Dioxins_and_dioxin-like_com
pounds

5. In chemistry a stabilizer is a chemical which tends to
inhibit the reaction between two or more other chemicals. It can
be thought of as the antonym to a catalyst. The term can also refer
to a chemical that inhibits separation of suspensions, emulsions,
and foams. Heat and light stabilizers are added to plastics and
elastomers because they ensure safe processing and protect
products against premature aging and weathering. The trend is
towards fluid systems, pellets, and increased use of masterbatches.
There are monofunctional, bifunctional, and polyfunctional
stabilizers. In economic terms the most important product groups
on the market for stabilizers are compounds based on calcium
(calcium-zinc and organo-calcium), lead, and tin stabilizers
as well as liquid and light stabilizers (HALS, benzophenone,
benzotriazole). Cadmium-based stabilizers largely vanished in the
last years due to health and environmental concerns.

WUctouHuK: https://en.wikipedia.org/wiki/Stabilizer_(chemistry)
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6. Injection molding has been one of the most popular ways
for fabricating plastic parts for a very long time. They are used
in automotive interior parts, electronic housings, housewares,
medical equipment, compact discs, and even doghouses. Below
are certain rule based standard guidelines which can be referred
to while designing parts for injection molding considering
manufacturability in mind.

WUctouHuK: https://en.wikipedia.org/wiki/Design_of_plastic_components

7. Plastic bags are one of the greatest problems of the
consumer society — or to be more precise, of the throwaway
society. First introduced in the United States in 1957, and into
the rest of the world by the late 1960s, they have been found so
convenient that they have come to be used in massive numbers.

WUcTouHuK: http://megaobuchalka.ru/1/15070.html

8. The best way to use Earth's resources more sensibly is
to reduce the amount of things that we use (for example, less
packaging on food in shops) and to reuse things instead of
throwing them away (reusing carrier bags at the grocery store
makes a lot of sense). If we can't reduce or reuse, and we have
to throw things away, recycling them is far better than simply
tossing them out in the trash.

WUcTouHumK: http://www.explainthatstuff.com/recycling.html

9. When you throw stuff away, you might be very glad
to get rid of it: into the trash it goes, never to be seen again!
Unfortunately, that's not the end of the story. The things we
throw away have to go somewhere — usually they go off to be
bulldozed underground in a landfill or burnt in an incinerator.
Landfills can be horribly polluting. They look awful, they stink,
they take up space that could be used for better things, and they
sometimes create toxic soil and water pollution that can kill fish
in our rivers and seas.

WUctouHuk: http://www.explainthatstuff.com/recycling.html
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10. One of the worst things about landfills is that they're
wasting a huge amount of potentially useful material. It takes
a lot of energy and a lot of resources to make things and when
we throw those things in a landfill, at the end of their lives,
we're also saying goodbye to all the energy and resources
they contain. Some authorities like to burn their trash in giant
incinerators instead of burying it in landfills. That certainly
has advantages: it reduces the amount of waste that has to be
buried and it can generate useful energy. But it can also produce
toxic air pollution and burning almost anything (except plants
that have grown very recently) adds to the problem of global
warming and climate change.

UcTouHuK: http://www.explainthatstuff.com/recycling.html

VIL Fill in the gaps.

1. Strong and ... is ideal for products requiring both surface
protection and cushioning.

2. ... are cheap, mass-produced things that are used once or
twice and then recycled.

3. ... are special substances that serve as additives to
plastics production. They give plastic things particular physical
properties.

4. When burnt, plastics ... intoxicating the air.

5. ... is a difficult and expensive process, as it demands
much energy and complicated technologies.

VIII. Translate from Russian into English.

1. [InacTuk sIBNsiETCS IENIEBBIM, YHUBEPCATbHBIM MaTepH-
aJI0M, MacCOBO€ MPOM3BOJICTBO KOTOPOTO M3MEPSETCS MUILIH-
apaMy TOHH 110 BCEMY MUDY.

2. YTunmzanus MmiacThKa MpeICTaBIsgeT cO00H CIOXKHBIN
U 4pe3BBIYANHO JOPOroi MPOU3BOACTBEHHBIM IIpolecc, 1o-
CKOJIBKY JUTSI KXKJO0TO OT/IEIHHOTO BUA TUIACTHKA CYIIECTBY-
€T CBOM COOCTBEHHBII MPOIECC, TPUMEHNUMBIH JUIIH TOJIBKO
K 9TOMY MaTepHuay.

3. JIo1st TOTO YTOOBI IPHUIATh TUIACTHKY OTPEICTICHHBIC (PI3H-
YeCKHe CBOWCTBA, HAIIPHMED IIBET, MPO3PaYHOCTh W, HA000POT,
JIBIMYATOCTh, IPAMEHSFOTCS TIPHCAT0YHBIE MAaTePHAIIbI, KOTOPhIC
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Ha3bIBalOTCA cTabuiu3zaropamu. [Ipu moMoru cTabuin3aTopoB
IUIACTUKY MPHUJAETCS Ype3BbIUaiiHasi POYHOCTb, JISTKOCTb, & TaK-
e YCTOMUMBOCTD K YJIbTPa(GUOICTOBOMY HU3ITyUCHHIO.

4. Tlox naBineHneM 0OIIECTBEHHOTO MHEHHUS TTPOU3BOJCTBO
IJIACTHKA COKPAIAETCs, a I YIIaKOBKU IPUMEHsETCs Oyma-
ra U KapToH, TIOCKOJIbKY OHU pa3jararoTcsl B 3eMJIe BO MHOTO
pa3 ObICTpee U HE OKa3bIBAIOT HEONArOMPUATHOTO BIUSHUS HA
OKPY’KaIOIIYIO CPEeLy.

5. [InacThk POU3BOMUTCS U3 POAYKTOB HeTenepepadoTKH.
B cBoto ouepens HeTh ABISCTCS HEBO30OHOBIISIEMBIM PECYPCOM,
MO3TOMY COKpAIIIEHHE MPOU3BOJICTBA IJIACTHKA CTAHOBUTCS BCE
0oJiee BaXKHBIM BOIIPOCOM COXPAaHEHHSI OKPYKAIOIICH CPEJIbl.

IX. Make up 10 sentences about plastics and their
chemical and physical properties and ecological problems
which they cause in English for your fellow-students to
translate.

X. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
Speak about plastics, their physical and chemical properties
and their environmental influence.

XI. Make up Russian-English dialogues for your group-
mates to translate:

- Two owners of a plant discussing plastics as materials,
their basic properties, the problems of environment;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different plastics and polymers, their ecological influence and
the ways of its reducing;

- two businessmen who want to start their own plant
producing plastic goods, discussing the ways of production,
environmental problems;

- two proprietors trading plastic goods and discussing their
peculiarities, the problems of public opinion;

- two ecologists discussing the problems of environmental
effects of plastic, the ways of reducing them.
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TEXT E
TYPES OF BIOPLASTICS

Broadly speaking, so-called "environmentally friendly"
plastics fall into three types:

* Bioplastics made from natural materials such as corn

starch

* Biodegradable plastics made from traditional petrochemicals,

which are engineered to break down more quickly

* Eco/recycled plastics, which are simply plastics

made from recycled plastic materials rather than raw

petrochemicals.

We'll look at each of these in turn.

The theory behind bioplastics is simple: if we could make
plastics from kinder chemicals to start with, they'd break down
more quickly and easily when we got rid of them. The most
familiar bioplastics are made from natural materials such as
corn starch and sold under such names as EverCorn™and
NatureWorks — with a distinct emphasis on environmental
credentials. Some bioplastics look virtually indistinguishable
from traditional petrochemical plastics. Polylactide acid
(PLA) looks and behaves like polyethylene and polypropylene
and is now widely used for food containers. According to
NatureWorks, making PLA saves two thirds the energy you
need to make traditional plastics. Unlike traditional plastics and
biodegradable plastics, bioplastics generally do not produce
a net increase in carbon dioxide gas when they break down
(because the plants that were used to make them absorbed
the same amount of carbon dioxide to begin with). PLA, for
example, produces almost 70 percent less greenhouse gases
when it degrades in landfills.

Another good thing about bioplastics is that they're
compostable: they decay into natural materials that blend
harmlessly with soil. Some bioplastics can break down in a
matter of weeks. The cornstarch molecules they contain slowly
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absorb water and swell up, causing them to break apart into
small fragments that bacteria can digest more readily.

If you're in the habit of reading what supermarkets
print on their plastic bags, you may have noticed a lot of
environmentally friendly statements appearing over the
last few years. Some stores now use what are described as
photodegradable, oxydegradable, or just biodegradable bags
(in practice, whatever they're called, it often means the same
thing). As the name suggests, these biodegradable plastics
contain additives that cause them to decay more rapidly in
the presence of light and oxygen (moisture and heat help
too). Unlike bioplastics, biodegradable plastics are made of
normal (petrochemical) plastics and don't always break down
into harmless substances: sometimes they leave behind a
toxic residue and that makes them generally (but not always)
unsuitable for composting.

One neat solution to the problem of plastic disposal is to
recycle old plastic materials (like used milk bottles) into new
ones (such as items of clothing). A product called ecoplastic
is sold as a replacement for wood for use in outdoor garden
furniture and fence posts. Made from high-molecular
polyethylene, the manufacturers boast that it's long-lasting,
attractive, relatively cheap, and nice to look at.

But there are two problems with recycled plastics. First,
plastic that's recycled is generally not used to make the same
items the next time around: old recycled plastic bottles don't
go to make new plastic bottles, but lower-grade items such as
plastic benches and fence posts. Second, you can't automatically
assume recycled plastics are better for the environment unless
you know they've been made with a net saving of energy and
water, a net reduction in greenhouse gas emissions, or some
other overall benefit to the environment. Keeping waste out
of a landfill and turning it into new things is great, but what
if it takes a huge amount of energy to collect and recycle the
plastic — more even than making brand new plastic products?

Anything that helps humankind solve the plastics problem
has to be a good thing, right? Unfortunately, environmental
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issues are never quite so simple. Actions that seem to help the
planet in obvious ways sometimes have major drawbacks and
can do damage in other ways. It's important to see things in the
round to understand whether "environmentally friendly" things
are really doing more harm than good.

Bioplastics and biodegradable plastics have long been
controversial. Manufacturers like to portray them as a magic-
bullet solution to the problem of plastics that won't go away.
Bioplastics, for example, are touted as saving 30—S80 percent
of the greenhouse gas emissions you'd get from normal plastics
and they can give food longer shelf-life in stores. But here are
some of the drawbacks:

* When some biodegradable plastics decompose in
landfills, they produce methane gas. This is a very powerful
greenhouse gas that adds to the problem of global warming.
» Biodegradable plastics and bioplastics don't always
readily decompose. Some need relatively high temperatures
and, in some conditions, can still take many years to break
down. Even then, they may leave behind toxic residues.
* Bioplastics are made from plants such as corn and maize,
so land that could be used to grow food for the world is being
used to "grow plastic" instead. By 2014, almost a quarter
of US grain production was expected to have been turned
over to biofuels and bioplastics production; taking more
agricultural land out of production could cause a significant
rise in food prices that would hit poorest people hardest.

» Some bioplastics, such as PLA, are made from genetically

modified corn. Some environmentalists consider GM

(genetically modified) crops to be inherently harmful to the

environment, though others disagree.

* Bioplastics and biodegradable plastics cannot be easily

recycled. To most people, PLA looks very similar to PET

(polyethylene terephthalate) but, if the two are mixed up in

a recycling bin, the whole collection becomes impossible

to recycle. There are fears that increasing use of PLA may

undermine existing efforts to recycle plastics.
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* Many people think terms like "bioplastic," "biodegradable,"

and "compostable" mean exactly the same thing. But there's

a huge difference between a "biodegradable" plastic (one

that might take decades or centuries to break down) and a

truly "compostable" material (something that turns almost

entirely into benign waste after a matter of months in a

composter), while "bioplastic," as we've already seen, can

also mean different things. Confusing jargon hampers public

understanding, which makes it harder for consumers to

grasp the issues and make positive choices when they shop.

Why is life never simple? If you're keen on helping the
planet, complications like this sound completely exasperating.
But don't let that put you off. As many environmental
campaigners point out, there are some very simple solutions to
the plastics problem that everyone can bear in mind to make a
real difference. Instead of simply sending your plastics waste
for recycling, remember the saying "Reduce, repair, reuse,
recycle". Recycling, though valuable, is only slightly better
than throwing something away: you still have to use energy
and water to recycle things and you probably create toxic waste
products as well. It's far better to reduce our need for plastics in
the first place than to have to dispose of them afterwards.

You can make a positive difference by actively cutting
down on the plastics you use. For example:

* Get a reusable cotton bag and take that with you ever

time you go shopping.

* Buy your fruit and vegetables loose, avoiding the extra

plastic on pre-packaged items.

* Use long-lasting items (such as razors and refillable pens)

rather than disposable ones. It can work out far cheaper in

the long run.

¢ If you break something, can you repair it simply and

carry on using it? Do you really have to buy a new one?

* Can you give unwanted plastic items a new lease of life?

Ice cream tubs make great storage containers; vending

machine cups can be turned into plant pots; and you can

use old plastic supermarket bags for holding your litter.
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* When you do have to buy new things, why not buy

ones made from recycled materials? By helping to create

a market for recycled products, you encourage more

manufacturers to recycle.

One day, we may have perfect plastics that break down in a
trice. Until then, let's be smarter about how we use plastics and
how we get rid of them when we've finished with them.

UcTtouHuK: http://www.explainthatstuff.com/bioplastics.html

I. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.

II. Read, translate and transcribe the following words.

Bioplastics, biodegradable plastics, corn starch, raw
petrochemicals, recycled plastic materials, kinder chemicals,
break down, environmental credentials, to look virtually
indistinguishable from smth, Polylactide acid, to absorb,
greenhouse gases, to degrade in landfill, composable, to decay
into natural materials, to blend harmlessly with soil, swell up,
digest, to break apart into small fragments, photodegradable,
oxydegradable, toxic residue, suitable\unsuitable for
composing, a neat solution to the problem of plastic disposal, a
replacement for, high molecular polyethylene, greenhouse gas
emissions, environmental issues, a magic-bullet solution, to
decompose in landfills, biofuels, environmentalists, genetically
modified crops, to take decades or centuries to break down,
benign waste, environmental campaigners, "Reduce, repair,
reuse, recycle", long-lasting items, disposable items, pre-
packaged items, unwanted plastic items, to give smth a new
lease of life, vending machine cups.

III. Translate the following word combinations from
English into Russian.

CrakaH4YuK{ M3 TOPTOBOTO aBTOMAaTa, OMOIUIACTHK, KyKY-
PY3HBIN KpaxMmal, BbIIEJIEHHE TAPHUKOBBIX Fa30B, 3aMEHa [,
OuopasziaraeMblii IJIACTUK, HEHY)KHBIC PEIMETHI U3 IJIACTHKA,
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KHCIIOpOJI0opa3iaraeMbiii, (pOTopasiaraeMblii, AJIETaHTHBIN BbI-
XOJI M3 MOJIOXKEHMUsI, 0E€30IIaCHO pa3jiararbCs B MOYBE, IS Pa3-
JIOXKEHUS TPEOYIOTCS ACCITKH WIN JIaXKe COTHH JIET, MHOTOPa30-
BbIC BCIIIU, O1aTh quy-TO HOByIO KU3Hb, YHaKOBaHHBIe TOBapBI,
CHEIMAIUCTBI 110 IKOJOTHH, aKTHBHUCTHI TI0 3alIUTE OKPYKaro-
el cpesipl, pacnajaTbCsl Ha HAaTypalibHble KOMIIOHEHTHI, BbI-
COKOMOJICKYIISIPHBIN MOJMATHIICH, pa3jaraThCsl B MOYBE, MCH-
HOMOJIU(HUIIMPOBAHHBIE PACTUTEIBHBIC MTPOLYKTHI, pa30yXxaTh,
MepeBapuBaTh, BBIIVISICTh MPAKTHYCCKH TaK e, MEHee arpec-
CHBHBIE XUMHKATBI, CIOCOOHBIH Pa3iararhbCsi, ChIPbIe MPOILYKTHI
HedremnepepabOTKH, SIOBUTHIC OTXO/bI, MTaHAIESA, TOKCHIHBIC
OTXOJIbI, OJMATUIICHTEPE(TANAT, pacaiaThCsl HA MEJIKUE Ya-
CTH, CITOCOOHBIN/HECTIOCOOHBIN K PA3JIOKEHHUIO, YKOJIOTHUECKIE
MMOJIHOMOYHS, TTOJIMMOJIOUHAS KUCIIOTA.

IV. Explain the following terms using your own words.

Bioplastics, biodegradable plastics, raw petrochemicals,
recycled plastic materials, kinder chemicals, break down,
environmental credentials, to look virtually indistinguishable
from smth, to absorb, greenhouse gases, to degrade in landfill,
composable, to decay into natural materials, to blend harmlessly
with soil, swell up, digest, to break apart into small fragments,
photodegradable, oxydegradable, toxic residue, suitable\unsuitable
for composing, a neat solution to the problem of plastic disposal,
a replacement for, greenhouse gas emissions, environmental
issues, a magic-bullet solution, to decompose in landfills,
biofuels, environmentalists, genetically modified crops, to take
decades or centuries to break down, benign waste, environmental
campaigners, "Reduce, repair, reuse, recycle", long-lasting items,
disposable items, pre-packaged items, unwanted plastic items, to
give smth a new lease of life, vending machine cups.

WUcTouHuK: https://en.wikipedia.org/wiki/Biodegradable_plastic

V. Translate from English into Russian.
1. Today the environmental problems have become so
urgent that in the society of mass-production it has become
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popular and even fashionable to be ecologically conscious.
People try to avoid buying pre-packaged items in shops not to
throw away much plastic, they try to use unwanted plastic items
in household to give them a new lease of life.

2. The motto of environmental campaigners "Reduce,
repair, reuse, recycle" has become very popular, as the majority
of environmentally conscious people understand that unwanted
thrown-away plastic creates benign waste in the nature.

3. There are several kinds of environmentally friendly
plastics, such as bioplastics, biodegradable plastics, that decay
in the soil into natural materials.

4. Photodegradable plastics decay under sunlight.

5. Oxydegradable material decompose under the effect of
oxygen in the air.

6. Nowadays there is a constant search for a magic-bullet
solution to the problem of ecological unfriendliness of plastics.

7. It takes decades or even centuries for plastics to break
down in soil, more than that, in the process of breaking down
they emit greenhouse gases and produce benign waste.

8. Biodegradable plastic is produced from starch.
Biodegradable plastic goods look virtually indistinguishable
from the items that are produced from habitual plastic.

9. Biodegradable plastic falls apart into small fragments
and later bacteria quickly digest them in soil, so the process
degrading is almost environmentally friendly.

10. Recycling of plastic materials is a high-technological
process which takes much energy, money and time.

VL. Fill in the gaps.

1. ... are plastics that are decomposed by the action of
living organisms, usually bacteria.

2. Two basic classes of ... plastics exist: ..., whose

components are derived from renewable raw materials, and
plastics made from petrochemicals containing biodegradable
additives which enhance biodegradation.

3. ... is the process of recovering scrap or waste plastic and
reprocessing the material into useful products. Since plastic is
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non-biodegradable, recycling is a part of global efforts to reduce
plastic in the waste stream, especially the approximately eight
million metric tonnes of waste plastic that enter the Earth's
ocean every year. This helps to reduce the high rates of plastic
pollution.

4. ... is a gas in an atmosphere that absorbs and emits
radiation within the thermal infrared range. This process is the
fundamental cause of the greenhouse effect.

5. ... also known as genetically engineered foods, are foods
produced from organisms that have had changes introduced into
their DNA using the methods of genetic engineering. Genetic
engineering techniques allow for the introduction of new traits
as well as greater control over traits than previous methods such
as selective breeding and mutation breeding.

6. Established by senior chemists and marketing experts in
2004, ... Co. LTD.(KinderChem) is specialized manufacturer
of fine chemicals which are widely applied in pharmaceuticals,
argochemicals, electronic chemicals, nutrition, cosmetics and
surfactants.

7. A ... is a fuel that is produced through contemporary
biological processes, such as agriculture and anaerobic
digestion, rather than a fuel produced by geological processes
such as those involved in the formation of fossil fuels, such as
coal and petroleum, from prehistoric biological matter.

8. ... can be derived directly from plants, or indirectly from
agricultural, commercial, domestic, and/or industrial wastes.

9. ... is the alteration of materials by light. Typically, the
term refers to the combined action of sunlight and air.

10. ... is usually oxidation and hydrolysis.

11. Often ... is avoided, since it destroys paintings
and other artifacts. It is however partly responsible for
remineralization of biomass and is used intentionally in some
disinfection technologies.

12. ... does not apply to how materials may be aged or
degraded via Infrared light or heat, but does include degradation
in all of the ultraviolet light wavebands.
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VIL. Translate from Russian into English.

1. B coBpeMeHHOM MHpE BO3HUKAIOT HOBBIE TE€HJEHIIMHU
B MOJI¢, OCHOBAHHbIC Ha CO3[JaHUU HOBBIX MAaTepUaJOB HA OC-
HOBE TIepepabOTaHHBIX MPOAYKTOB M OTXOJI0B XUMHUYECKON TIPO-
nykruu. CTaHOBHTCS Bce O0JIee MOTHBIM HCITOTIh30BaTh HEHYXK-
HBIN ITACTHK B XO3SHCTBEHHBIX aeiigx nomMa, MaCTCpUuThb U3 HETO
3a0aBHBIE TIPEIMETHI HHTEPhEPA, YKPAIICHUS U JaKe MeOelb.

2. B mporuiecce pa3ioxkeHus B MOYBE IIACTUKH BBIACISIOT
TOKCHYHBIE OTXOJIbI, BEIIECTBA U, YTO OCOOCHHO OIAacHO, Map-
HUKOBBIC Ta3bl, OTPULIATEIBHO BIUSIONINEC Ha 0O30HOBBIM CIIOM
aTMocdepsl.

3. B nmocnegnee Bpemsi BO3HUKAIOT BCE HOBBIE KOMIIAHUU
IO TIPOM3BOACTBY APKOJIOTUICCKH OE3BPEIHOTO TIACTHKA, KOTO-
PBI HEBO3MOXHO OTJIMYUTH OT MPUBBIUHBIX HAM MaTEPHUAJOB
Ha BHUJ, OJTHAKO KOTOPBIH COCTOUT M3 KyKypy3HOTO Kpaxmala,
pacmajaronierocsl B Mo4Be Ha MeJNKUEe pparMeHThI, UCUYe3at0-
uue 0e3 ciiesia 1ol BO3JeHCTBUEM MUKPOOPTaHU3MOB.

4. Co3narorcst OTAeNIbHbIE BUJIbI [IJIACTHKA, KOTOPBIA pa3na-
TaeTCs MO BO3JCHCTBHEM COTHEYHOTO CBETA, TEIIA WU MPO-
CTO B MPOLIECCE B3AUMOACUCTBUS C KUCIOPOIOM.

5. Kak moka3bpIBaeT MpakTUKa, B YKOJOTHUU HE CYIIECTBYET
TaHaIlen, COCOOHOH pa3 W HaBCETIa MPEIJIOKUTh TIPOCTON U
3JIETAHTHBIN CIIOCOO pelieHus MpoOIeM Pa3IoKeHHs U Tepe-
paboTky Ttactuka. Kaskaelif OTAeBHBIN BT TUTACTHKA TPeOyeT
0COOBIX MPOIECCOB NepepabOTKH, KOTOPBIE MPEOIaraT 3a-
TpaThl HE MEHBIIIHE, YeM TIPOU3BOACTBO HOBOTO IIACTHKA.

6. B coBpeMeHHOM MHpe MpeAsIaracTcsl MPOU3BOIUTh KO-
JOTUYECKU YUCTHIN MIIACTUK, KOTOPBIH OBICTPO pasziaractcs
B mouBe. [Ipeanonaraercs, 94To 3TOT BU IUTaCTHKA Oy/IEeT XOpOo-
el 3aMeHON TPUBBIYHBIM BH/JIaM ILJ1IaCTMACC.

7. CranoBuTCS BCe Oojiee MOMHBIM CIEAUTH 33 KOJHYe-
CTBOM IPHUMCHACMOI'O B 6I>ITy IJ1aCcTHUKa. .HIOI[I/I CTpEeMATCAH
COKpallaTh MOKYIKU MOJHUATUICHOBBIX NIAKETOB U YIIAKOBOK,
MOKYIAIOT TOBaphl HA Pa3BEC, a HE B YIMaKOBKaX, a’Ke OJHO-
Pa30BbI€ IIACTUKOBBIC CTAKAHUWKU IMPUMEHSIOTCS IOBTOPHO
B KQUE€CTBE EMKOCTH JIJIsl paccajibl UM 3aMOPO3KU MPOAYKTOB.
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8. IIpou3BOACTBO HKOJOTUYHOTO TUIACTUKA, IO YTBEPKIC-
HUIO CITCIIHAJIFCTOB, TIOBBIIIIACT HEOOXOMUMOCTE BBIPAIIIMBAHIS
TeHHOMOAU(HUITMPOBAHHON KyKypy3bl, TaK Kak Onopasiarae-
MBIH TUTACTHK TIPOU3BOIAT U3 Kpaxmaia. [ enHomonudummpo-
BAaHHBIE 3J1aKH, B CBOIO OYEPE/b, TAKIKE NIPEACTABIAIOT OIIPEAC-
JICHHYIO OMaCcHOCTb JJIsl OKPY’KatoIIei Cpeibl.

VIII. Make up 10 sentences about plastics and their
chemical and physical properties and ecological problems.
which they cause, in English for your fellow-students to
translate.

IX. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
Speak about plastics, their physical and chemical properties
and their environmental influence.

* Make up Russian-English dialogues for your group-mates

to translate:

- Two owners of a plant discussing plastics as materials,
their basic properties, the problems of environment;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different plastics and polymers, their ecological influence and
the ways of its reducing;

- two businessmen who want to start their own plant
producing plastic goods, discussing the ways of production,
environmental problems;

- two proprietors trading plastic goods and discussing their
peculiarities, the problems of public opinion;

- two ecologists discussing the problems of environmental
effects of plastic, the ways of reducing them.
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TEXT F
PLASTICS AROUND US

Bakelite telephone

Once described as the "material of a thousand uses," bakelite,
the first entirely synthetic plastic, was patented by Belgian-born
chemist Dr Leo Baekeland in 1909. This tough, heat-resistant
thermosetting plastic was widely used in light fittings and other
forms of electrical insulation. Most early telephones were also
made from bakelite.

Nylon stockings

The DuPont chemical company scored an immediate
hit with its "stronger than steel" nylon stockings, which first
went on sale on "N-Day," May 15, 1940. But when stockings
reappeared in very limited quantities following World War
IT shortages, sudden demand led to so-called "nylon riots" in
which stores were attacked by angry mobs. Read more in our
main article on nylon.

Teflon cooking pans

Invented by Du Pont in 1938 and originally developed as
a heat-resistant coating for space suits, polytetrafluoroethylene
(PTFE), better known as Teflon, found fame as the non-
stick coating in frying pans. Teflon is so slippery that it takes
several sandblasting and baking processes and a special primer
chemical just to make it stick to the pan!

Polyethylene extrusion

Polyethylene can be formed into pipes, tubes, sheets,
or cling-film by a process called extrusion, in which the raw
plastic is pumped through a shaping mold much like toothpaste
is squeezed through a tube. This produces a hollow pipe or
thin sheet of polyethylene that has a consistent cross-section
all along its length. More complex shapes can be produced
by extrusion blow molding. A length of tube is produced by
extrusion, cut off, then blown like a balloon using compressed
air to fill the inside of a mold.

WUctouHuK: http://www.explainthatstuff.com/plastics.html
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I. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.

II. Read, translate and transcribe the following words.

Entirely synthetic plastic, heat-resistant, thermosetting
plastic, light fittings, electrical insulation, nylon riots,
polytetrafluoroethylene, sandblasting processes, extrusion, to
be pumped through smth, a consistent cross-section.

II1. Translate the following word combinations from
Russian into English.

[TonuTeTpadTOPITHIICH, TOJTHOCTHIO CHUHTE3UPOBAHHBIN
IUTACTHK, MTPOIECC MECKOCTPYHHOI 00pabOTKH, TOCIIE0BaTENb-
HOE TONEPEYHOE CEUCHHE, EKTPOU3O0IISINS, KAPOHOBbIE OyH-
Tbl, TEPMOCETHBIN TUIACTUK, TEPMOCTOMKHM, JIETKHE 3aI4acTH,
JKCTPY3Usl, HAKAYNBaTh YePe3.

IV. Explain the following terms using your own words.

Entirely synthetic plastic, heat-resistant, thermosetting
plastic, light fittings, electrical insulation, nylon riots, extrusion,
to be pumped through smth, a consistent cross-section.

V. Translate the following sentences from English into
Russian.

1. Celluloid, the first synthetic plastic material, developed
in the 1860s and 1870s from a homogeneous colloidal
dispersion of nitrocellulose and camphor. A tough, flexible,
and moldable material that is resistant to water, oils, and
dilute acids and capable of low-cost production in a variety
of colours, celluloid was made into toiletry articles, novelties,
photographic film, and many other mass-produced goods. Its
popularity began to wane only toward the middle of the 20th
century, following the introduction of plastics based on entirely
synthetic polymers.

WUctouHuk: https://en.wikipedia.org/wiki/Celluloid
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2. «Heat resistant» means «able to withstand heat». For
example, heat-resistant glass is glass that is more resistant
to thermal shock than ordinary glass. It is therefore suitable
for industrial, construction, and cooking applications where
changes in temperature would likely cause ordinary glass
to shatter. Heat-resistant glass is usually borosilicate glass,
tempered soda-lime glass, or glass-ceramic. Glass bakeware
is often referred to by the general public as Pyrex, but this is
properly a trademark of Corning, Inc., a major manufacturer of
glass and ceramic products.

UctouHuK: http://www.wisegeek.com/what-is-heat-resistant-glass.htm

3. A thermosetting resin is a prepolymer in a soft solid or
viscous liquid state that changes irreversibly into an infusible,
insoluble polymer network by curing. Curing is induced by the
action of heat or suitable radiation often under high pressure,
or by mixing with a catalyst or crosslinking agent often under
atmospheric conditions at ambient temperature.

WUcTtouHuK: https://en.wikipedia.org/wiki/Thermosetting_polymer

4. A cured thermosetting resin is called a thermoset or
a thermosetting plastic/ polymer — when used as the bulk
material in a polymer composite, they are referred to as the
thermoset polymer matrix.

UcTouHuK: https://en.wikipedia.org/wiki/Thermosetting_polymer

5. When compounded with fibres they form fibre reinforced
polymer composites which are used in the fabrication of factory
finished structural composite OEM or replacement parts,!
and as site-applied, cured and finished composite repair and
protection materials. When used as the binder for aggregates and
other solid fillers they form particulate reinforced polymer
composites which are used for factory-applied protective
coating or component manufacture, and for site-applied and
cured construction, maintenance, repair or overhaul of industrial
engineering materials.!

WUctouHuK: https://en.wikipedia.org/wiki/Thermosetting_polymer
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6. Curing transforms the resin into a plastic or elastomer/
rubber by crosslinking through the formation of strong covalent
bonds between individual chains of the polymer. Crosslink
density varies depending on the monomer/pre-polymer mix
used, and how the crosslinking is facilitated:

WUctounuk: https://en.wikipedia.org/wiki/Thermosetting_polymer

7. Acrylic resins, polyesters and vinyl esters with
unsaturated sites at the ends or on the backbone are generally
linked by copolymerisation with unsaturated monomer diluents,
with cure initiated by free radicals generated from ionizing
radiation or by the photolytic or thermal decomposition of a
radical initiator — the intensity of crosslinking is influenced by
the degree of backbone unsaturation in the prepolymer.

WUctounuk: https://en.wikipedia.org/wiki/Thermosetting_polymer

8. Epoxy functional resins can be homopolymerised with
anionic or cationic catalysts and heat, or copolymerised through
nucleophilic addition reactions with multifunctional crosslinking
agents which are also known as curing agents or hardeners.
As reaction proceeds, larger and larger molecules are formed
and highly branched crosslinked structures develop, the rate of
cure being influenced by the physical form and functionality
of epoxy resins and curing agents — elevated temperature
postcuring induces secondary crosslinking of backbone
hydroxyl functionality which condense to form ether bonds.

WUctouHuk: https://en.wikipedia.org/wiki/Thermosetting_polymer

9. Form when isocyanate resins and prepolymers are
combined with low — or high-molecular weight polyols, with
strict stochiometric ratios being essential to control nucleophilic
addition polymerisation — the degree of crosslinking and resulting
physical type (elastomer or plastic) is adjusted from the molecular
weight and functionality of isocyanate resins, prepolymers, and
the exact combinations of diols, triols and polyols selected.

WUctouHuk: https://en.wikipedia.org/wiki/Thermosetting_polymer
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10. Phenolic, amino and furan resins all cure by
polycondensation involving the release of water and heat, with
cure initiation and polymerisation exotherm control influenced
by curing temperature, catalyst selection/loading and processing
method/pressure — the degree of pre-polymerisation and level
of residual hydroxymethyl content in the resins determine the
crosslink density

UctouHuK: https://en.wikipedia.org/wiki/Thermosetting_polymer

11. Thermoset plastic polymers characterised by rigid,
three-dimensional structures and high molecular weight, stay
out of shape when deformed and undergo permanent or plastic
deformation under load, and normally decompose before
melting. Thermoset elastomers, which are soft and springy or
rubbery and can be deformed and revert to their original shape
on loading release, also decompose before melting.

WUcTtouHuK: https://en.wikipedia.org/wiki/Thermosetting_polymer

12. Conventional thermoset plastics or elastomers therefore
cannot be melted and re-shaped after they are cured which implies
that thermosets cannot be recycled for the same purpose, except
as filler material. There are developments however involving
thermoset epoxy resins which on controlled and contained heating
form crosslinked networks that can be repeatedly reshaped like
silica glass by reversible covalent bond exchange reactions on
reheating above the glass transition temperature. There are also
thermoset polyurethanes shown to have transient properties and
which can thus be reprocessed or recycled.

WUctouHuK: https://en.wikipedia.org/wiki/Thermosetting_polymer

13. Thermosetting polymer mixtures based on thermosetting
resin monomers and pre-polymers can be formulated and
applied/processed in a variety of ways to create distinctive cured
properties that cannot be achieved with thermoplastic polymers
or inorganic materials.

WUctouHuK: https://en.wikipedia.org/wiki/Thermosetting_polymer
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14. Application/process uses and methods for thermosets
include adhesives, sealants, jointing and injection grouts, solid
foams, construction, foundry sands, casting, encapsulation,
protective coating, seamless flooring, wet lay-up laminating,
pultrusion, gelcoats, filament winding, pre-pregs, and molding.

WUctounuk: https://en.wikipedia.org/wiki/Thermosetting_polymer

VL. Fill in the gaps.

1. ... were a series of disturbances at American stores
created by a nylon stocking shortage.

2. ... is a process used to create objects of a fixed cross-
sectional profile. A material is pushed through a die of the
desired cross-section. The two main advantages of this process
over other manufacturing processes are its ability to create very
complex cross-sections, and to work materials that are brittle,
because the material only encounters compressive and shear
stresses. It also forms parts with an excellent surface finish.

3. ... is a material whose internal electric charges do not
flow freely, and therefore make it nearly impossible to conduct
an electric current under the influence of an electric field. This
contrasts with other materials, semiconductors and conductors,
which conduct electric current more easily. The property that
distinguishes an insulator is its resistivity; insulators have
higher resistivity than semiconductors or conductors.

4. In chemistry, ... is a synthetic fluoropolymer of
tetrafluoroethylene which finds numerous applications. PTFE is
most well known by the DuPont brand name Teflon.

VII. Translate from Russian into English.

1. UsroTtoBneHne TepMOCETOB MPENCTABISET COOOM CIIOXK-
HBIM TEXHOJOTUYECKUH MpoLecC, BKIOYAMUN B ceOs psia
poreayp, TpeOyIomui onpeieIeHHbIX YCIOBHH, a TAKKe psaa
XMMUYECKHUX COCTABJISIIOIINX, HAIPUMED MIacTU(DHUKATOPOB.

2. [TonmHOCTBIO CUHTETUYECKUN TIIACTUK OBIJ BIIEPBBIC
MIPOU3BEJIEH B CEPEIMHE MPOIIOTO BeKa M U3TOTABIUBANICS U3
SMOKCUAHON CMOJIBI.
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3. JIns M3rOTOBJICHUS AHTUIIPUTAPHBIX IMOKPBITUH MTPHME-
HSIFOT TEXHOJIOTHIO TTECKOCTPYHHOM 00paboTKH.

4. [MomurerpadTOPATHIIICH, HA3BIBAEMBIH B OBITY Te(IOHO-
BbIM ITOKPBITUEM, HPUMCHAIOT JJIA U3TOTOBJICHUA KYXOHHOﬁ
YTBapH C TETNIOCTOMKUMHU CBOMCTBAMH.

VIII. Make up 10 sentences about plastics and their
chemical and physical properties and ecological problems.
which they cause, in English for your fellow-students to
translate.

IX. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
Speak about plastics, their physical and chemical properties
and their ways of application.

» Make up Russian-English dialogues for your group-mates

to translate:

- Two owners of a plant discussing creating of new types
of plastics, their basic properties, the problems of environment;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different plastics and polymers, their ecological influence and
the ways of its reducing;

- two businessmen who want to start their own plant
producing plastic goods, discussing the ways of production of
new plastics, environmental problems;

- two proprietors trading plastic goods and discussing
their peculiarities, the problems of public opinion, the ways of
reducing environmental harm;

- two ecologists discussing the problems of environmental
effects of plastic, the ways of reducing them, the ways of
creating new plastics which are environmentally friendly.
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TEXT G
PLASTIC RECYCLING

Plastic recycling is the process of recovering scrap or
waste plastic and reprocessing the material into useful products.
Since plastic is non-biodegradable, recycling is a part of global
efforts to reduce plastic in the waste stream, especially the
approximately eight million metric tonnes of waste plastic that
enter the Earth's ocean every year. This helps to reduce the high
rates of plastic pollution.

Plastic recycling includes taking any type of plastic sorting
it into different polymers and then chipping it and then melting
it down into pellets after this stage it can then be used to make
items of any kind such as plastic chairs and tables. Soft Plastics
are also recycled such as polyethylene film and bags. This
closed-loop operation has taken place since the 1970s and has
made the production of some plastic products amongst the most
efficient operations today.

Compared with lucrative recycling of metal, and similar to
the low value of glass, plastic polymers recycling is often more
challenging because of low density and low value. There are also
numerous technical hurdles to overcome when recycling plastic.

A macro molecule interacts with its environment along its
entire length, so total energy involved in mixing it is largely due
to the product side stoichiometry (see enthalpy). Heating alone
is not enough to dissolve such a large molecule, so plastics
must often be of nearly identical composition to mix efficiently.

When different types of plastics are melted together, they
tend to phase-separate, like oil and water, and set in these layers.
The phase boundaries cause structural weakness in the resulting
material, meaning that polymer blends are useful in only limited
applications. The two most widely manufactured plastics,
polypropylene and polyethylene behave this way, which limits
their utility for recycling. Recently, a method that uses "molecular
stitches" or "macromolecular welding flux" has been developed
that could revolutionize how these plastics are recycled.
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Another barrier to recycling is the widespread use of dyes,
fillers, and other additives in plastics. The polymer is generally
too viscous to economically remove fillers, and would be
damaged by many of the processes that could cheaply remove
the added dyes. Additives are less widely used in beverage
containers and plastic bags, allowing them to be recycled
more often. Yet another barrier to removing large quantities of
plastic from the waste stream and landfills is the fact that many
common but small plastic items lack the universal triangle
recycling symbol and accompanying number. An example is
the billions of plastic utensils commonly distributed at fast food
restaurants or sold for use at picnics.

The percentage of plastic that can be fully recycled,
rather than downcycled or go to waste can be increased
when manufacturers of packaged goods minimize mixing
of packaging materials and eliminate contaminants. The
Association of Plastics Recyclers have issued a Design Guide
for Recyclability.

The use of biodegradable plastics is increasing.

Before recycling, most plastics are sorted according
to their resin type. In the past, plastic reclaimers used the
resin identification code (RIC), a method of categorization
of polymer types, which was developed by the Society of
the Plastics Industry in 1988. polyethylene terephthalate,
commonly referred to as PET, for instance, has a resin code
of 1. Most plastic reclaimers do not rely on the RIC now; they
use automatic sort systems to identify the resin. Ranging from
manual sorting and picking of plastic materials; to mechanized
automation processes that involve shredding, sieving, separation
by rates of density i.e. air, liquid, or magnetic, and complex
spectrophotometric distribution technologies e.g. UV/VIS,
NIR, Laser, etc. Some plastic products are also separated by
color before they are recycled. The plastic recyclables are then
shredded. These shredded fragments then undergo processes to
eliminate impurities like paper labels. This material is melted
and often extruded into the form of pellets which are then used
to manufacture other products.
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Thermal depolymerization

Another process involves the conversion of assorted
polymers into petroleum by a much less precise thermal
depolymerization process. Such a process would be able to accept
almost any polymer or mix of polymers, including thermoset
materials such as vulcanized rubber tire separation of wastes and
the biopolymers in feathers and other agricultural waste. Like
natural petroleum, the chemicals produced can be made into fuels
as well as polymers. A pilot plant of this type exists in Carthage,
Missouri, United States, using turkey waste as input material.
Gasification is a similar process, but is not technically recycling,
since polymers are not likely to become the result.

Waste Plastic Pyrolysis to fuel oil

Plastic Pyrolysis can convert petroleum based waste
streams such as plastics into quality fuels, carbons.

Given below is the list of suitable plastic raw materials for
pyrolysis:

» Mixed plastic (HDPE, LDPE, PE, PP, Nylon, Teflon, PS,

ABS, FRP etc.)

» Mixed waste plastic from waste paper mill

e Multi Layered Plastic

Heat compression

Yet another process that is gaining ground with startup
companies (especially in Australia, United States and Japan)
is heat compression. The heat compression process takes all
unsorted, cleaned plastic in all forms, from soft plastic bags
to hard industrial waste, and mixes the load in tumblers (large
rotating drums resembling giant clothes dryers). The most
obvious benefit to this method is the fact that all plastic is
recyclable, not just matching forms. However, criticism rises
from the energy costs of rotating the drums, and heating the
post-melt pipes.

Distributed recycling

For some waste plastics, recent technical devices called
recyclebots enable a form of distributed recycling. Preliminary
life-cycle analysis(LCA) indicates that such distributed
recycling of HDPE to make filament of 3-D printers in rural

57



regions is energetically favorable to either using virgin resin
or conventional recycling processes because of reductions in
transportation energy.

Other processes

A process has also been developed in which many kinds
of plastic can be used as a carbon source in the recycling of
scrap steel. There is also a possibility of mixed recycling of
different plastics, which does not require their separation. It is
called Compatibilization and requires use of special chemical
bridging agents compatibilizers. It can help to keep the quality
of recycled material and to skip often expensive and inefficient
preliminary scanning of waste plastics streams and their
separation/purification.

WUcTouHuK: https://en.wikipedia.org/wiki/Plastic_recycling

I. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.

Plastic recycling, to reprocess smth into smth, to reduce
the high rates of plastic pollution, to melt smth into pellets,
closed-loop operation, efficient operation, lucrative recycling of
metals, technical hurdles, stoichiometry, to dissolve a molecule,
to mix efficiently, to phase-separate, phase boundaries,
to cause structural weakness, resulting material, polymer
blends, limited applications, widely manufactured plastics,
polypropylene, to limit the utility for recycling, molecular
stitches, macromolecular welding flux, revolutionize, a barrier
to recycling, a widespread use, fillers, dyes, additive, viscous,
beverage containers, plastic utensils, to downcycle, to minimize
mixing of packaging materials, eliminate contaminants,
recyclability, biodegradable plastics, plastic reclaimers, resin
identification code, a method of categorization of polymer
type, polyethylene terephthalate, automatic sort system, manual
sorting, mechanized automation process, shredding, sieving,
separation by rate of density, complex spectrophotometric
distribution technologies, undergo processes to eliminate
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impurities like paper labels, thermal depolymerization, the
conversion of assorted polymers into petroleum, vulcanized
rubber tire, agricultural waste, input material, gasification,
pyrolyses, waste paper mill, multi layered plastics, to gain
ground, a startup company, heat compression, tumblers, post-
melt pipes, distributed recycling, recyclebots, preliminary
life-cycle analyses, energetically favourable, conventional
recycling, reduction in transportation energy, scrap steel, mixed
recycling, Compatibilization, use of special chemical bridging
agents compatibilizers, to keep the quality of recycled material,
to skip expensive and inefficient preliminary scanning of waste
plastics streams, separation/purification.

II. Translate the following words from Russian into
English.

CopTHpOBKa, OUYUCTKA, COPTUPOBKA MO CTENEHU IIOTHO-
CTH, METOJI KaTETOPU3aLUH ITOJIMMEPHOTO THIIA, TOAAECPKUBAThH
KauecTBO IepepaboTaHHOIO MaTepualla, pydHas COPTHPOBKa,
MOJIMIPOIHIIEH, BA3KHI, CMECU NOJMMEPOB, aBTOMAaTHYECKasl
COPTHPOBOYHAS CHUCTEMa, MPOBOIUPOBATH CIA00CTh CTPYK-
TYpHBIX CBsI3€H, OMOpa3naraeMblii MIACTHK, IPOXOJUTH Yepe3
MPOIIECCHl OTAENICHNsI TAKUX 3arpsi3HEHHUH, KaK, Hanpumep, Oy-
Ma)KHbIC HaKJICHKU; TepMOACIIOINMepH3aLus, 6apadaHbl, cMe-
LIaHHBIM TUN nepepaboTKy, n30exaTh JOPOroCTOSIIUX U He-
3¢ (EeKTUBHBIX NMPOLECCOB MPEABAPUTEIILHOTO CKAHUPOBAHUS
IIJJACTUKOBBIX OTXO/0B, U3MEJIBUCHHUE, MEXaHU3UPOBAHHAS aAB-
TonepepaboTKa, KOMIATUOUIN3alHsl, TpeIBAPUTENbHBIN aHa-
JIN3 )KU3HEHHOI'O IIUKJIA IIJIACTUKA, TEXHUYECKUE CIIOKHOCTH,
MEepeIUIaBIsATh B IPaHy’Ibl, 3alMKICHHBIN Tpolece, nepepada-
THIBaTh YTO-TO BO YTO-TO, IEepepabdOTKa MJIACTHKA, CHIXKATh
CTEIEeHb 3arpsi3HEHUS IUIACTUKOM, 3(dexTuBHAs onepanus,
PacTBOPUTH MOJIEKYILY, Pa3AeisAThesa Ha (QPAKIUU, CETbCKOXO-
351ICTBEHHBII MYCOpP, MHOTOCJIOMHBIN IJIACTUK, BYJIKAaHU3HPO-
BaHHas pe3nHa, HAOMpaTh 00OPOTHI, HAUMHAIOIASI KOMITAaHUS,
MUJIOTHBIM MPOEKT, MPUMEHEHNE CHEeIUaIbHBIX XUMHUKATOB,
CHUXAaTh BEPOSITHOCTh CMEIIMBAHUSA yIAaKOBOYHBIX MaTepHua-
JIOB, CHUZKEHUE DHEPropacxoJ0B Ha TPAHCIIOPT.
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II1. Explain what is meant by:

Plastic recycling, to reprocess smth into smth, to reduce
the high rates of plastic pollution, to melt smth into pellets,
closed-loop operation, efficient operation, lucrative recycling of
metals, technical hurdles, to phase-separate, phase boundaries,
resulting material, polymer blends, limited applications, widely
manufactured plastics, polypropylene, to limit the utility for
recycling, a barrier to recycling, a widespread use, fillers,
dyes, additive, viscous, beverage containers, plastic utensils, to
minimize mixing of packaging materials, eliminate contaminants,
recyclability, biodegradable plastics, plastic reclaimers, resin
identification code, a method of categorization of polymer type,
manual sorting, mechanized automation process, shredding,
sieving, separation by rate of density, undergo processes to
eliminate impurities like paper labels, the conversion of assorted
polymers into petroleum, agricultural waste, input material,
gasification, waste paper mill, multi layered plastics, to gain
ground, a startup company, heat compression, tumblers, post-
melt pipes, distributed recycling, preliminary life-cycle analyses,
energetically favourable, conventional recycling, reduction in
transportation energy, scrap steel, mixed recycling, use of special
chemical bridging agents compatibilizers, to keep the quality of
recycled material, to skip expensive and inefficient preliminary
scanning of waste plastics streams, separation/purification.

IV. Fill in the gaps.

1. To ... it is necessary to sort different types of waste
plastic not only in factories and plants, but also at home.

2. ... are plastics that are not environmentally persistent
and aggressive, as they dissolve under the bacteria-effect.

3. One of the problems of recycling plastics is thet during
the process they ... like water and oil.

4. ... is a kind of contamination that demands a special
removing technology.

5. ... it is necessary to sort plastics according to their type
and density.

6. ... is a common technology of working with waste
plastic.
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7. To reach efficient recycling of plastics it is necessary to
differentiate between their ...

8. ... is a process of cutting plastic waste into smaller parts.

9. After shredding plastic waste is ... into ...

10. Multi-mix recycling process demands melting plastic
mixtures in ...

V. Translate from Russian into English.

1. Jlnsa mepepaboTKH TuTacTHKa pa3paboTaHo OOIBIIOE KO-
JUYECTBO COPTUPOBOYHBIX CUCTEM, HAYMHAsI OT POCTOH pyuU-
HOW COPTUPOBKU M 3aKaHYMBas CIOKHEHIIMMHU TEXHOJOTHYE-
CKHUMH IIPOLIECCAMU MEXaHMUYECKOI'O ONPEeJIEHHs] INIOTHOCTH
1 J)KU3HEHHOTO IMKJIA OTPAOOTaHHOTO MJIaCTHKA.

2. OcHOBHAas CIOKHOCTh B IIepepabOTKe MIacTHKa COCTO-
UT B TOM, YTO IIPAKTHUECKH HEBO3MO)KHO IepepadoTaTh pa3Hble
THUIIBI TUTACTUKA B paMKax OJTHOTO IMpoIlecca.

3. Ecnu mpu nepepadoTKe I1acTiKa CMEHINBATh Pa3INnIHbIE
10 TUITYy BU[bI IUIACTHKA, OHU IIPU NEepeMeIInBaHuu OyayT pac-
clanBaThcs Ha (pakiuu, Nogo0HO Macly u BOJIE, & B TOTOBBIX
n3zenusax OymyT oOpa3oBBIBATHCS 00NIACTH CTPYKTYpHOH ciabo-
CTH, 3HAYUTENILHO CHIKAIOIIEH KaueCTBO TOTOBOM MPOLYKIHH.

4. ITepepaboTka cMecH pa3HbIX THIIOB TIACTHKA B PaAMKaX
OJTHOTO TEXHOJIOTHYECKOr0 MpOoIiecca — O4YEHb I0POTOCTOSIIIAL
TEXHOJIOT U1, IOCKOJIBKY TaKasi CMECh IJIaBUTCS U TIEPEMEILINBa-
€TCsl B OTPOMHBIX OapabaHax, uTo TpeOyeT 3HAYUTEeILHBIX JHEP-
ro-, a CIIeA0BAaTENbHO, M JICHEKHBIX 3aTpar.

5. JIro6as nepepaboTKa MIIACTUKOBBIX OTXOJ0B HAUMHAETCS
C aBTOMATHYECKOT'0 CKAHUPOBAHMUS TNTACTHKOBBIX OTXO/IOB.

6. MeToz KaTeropu3aluy MOJIUMEPHOTO TUIA MO3BOJSET
pas3znenuTh nepepadaTbiBacMylo Maccy OTpadOTaHHOTO IUIACTH-
Ka Ha 4acTH, COCTOSIINE U3 TUIACTUKOB PA3INYHOTO MOJUMEpP-
HOTO TUMA, TPEOYIOINX Pa3HON TEXHOIOTHH NEepepabOTKH.

7. B nneane npon3BoACTBO IUIACTHKA JOJKHO HPEACTAaB-
JSITh COOOH 3alMKIICHHBIN MPOIECC, UCKITIOUAIOIINI TPOU3BOJI-
CTBO HOBOTO IIJIACTHKA, a MPEIoJIaraloui MPOU3BOJACTBO HO-
BBIX M3JEJINI U3 NepepaObOTaHHBIX CTaphIX.

8. [lepepaboTka miacTuka — eMHCTBEHHOE CPEICTBO CHU-
3UTh YPOBEHb IJIACTUKOBOTO 3arpA3HEHHS OKPY’KaroLeH cpebl.
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9. OHO U3 BaXXHEHUIIIUX MPEMSITCTBHIA B iepepaboTKe 1ia-
CTHUKA — 3TO CMECH IOJUMEPOB, KOTOPhIE BECbMa TPYAHO U
HHEPro3aTpaTHO OTACIATH IPYT OT ApyTa.

10. B coBpeMeHHOM MUPE CylIECTBYET 3HAYUTEIHLHOE YHC-
JI0 KOMITaHWI 10 TepepaboTKe MiIacTHKa, CKYMaloIuX Iia-
CTHKOBBIC OTXOAbI U nepepaGaTbIBa}onme X C MPUMCHCHUEM
COBPEMCEHHBIX CIIOXKHBIX TCXHOJOTMYCCKHUX IMPOLECCOB, MEXa-
HU3MOB M HOBBIX Pa3pabOTaHHBIX XUMUYECKHIX BEIICCTB.

VI. Make up 10 sentences about plastics and their
chemical and physical properties, ways of recycling and
ecological problems, which they cause, in English for your
fellow-students to translate.

VII. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
Speak about plastics, their physical and chemical properties
and their ways of application and recycling.

» Make up Russian-English dialogues for your group-mates

to translate:

- Two owners of a plant discussing creating of new types
of plastics, their basic properties, the problems of environment
and recycling;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different plastics and polymers, the ways of their recycling,
their ecological influence and the ways of its reducing;

- two businessmen who want to start their own plant
producing plastic goods, discussing the ways of production of
new plastics and recycling them;

- two proprietors trading plastic goods and discussing
their peculiarities, the problems of public opinion, the ways of
reducing environmental harm by recycling plastics;

- two ecologists discussing the problems of environmental
effects of plastic, the ways of reducing them, the ways of
creating new plastics which are environmentally friendly, the
ways of recycling plastics.
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TEXTH
Applications
PET

Post-consumer polyethylene terephthalate (PET or PETE)
containers are sorted into different colour fractions, and baled
for onward sale. PET recyclers further sort the baled bottles and
they are washed and flaked (or flaked and then washed). Non-
PET fractions such as caps and labels are removed during this
process. The clean flake is dried. Further treatment can take
place e.g. melt filtering and pelletising or various treatments to
produce food-contact-approved recycled PET (RPET).

RPET has been widely used to produce polyester fibres.
This sorted post-consumer PET waste is crushed, chopped into
flakes, pressed into bales, and offered for sale.

One use for this recycled PET that has recently started to
become popular is to create fabrics to be used in the clothing
industry. The fabrics are created by spinning the PET flakes into
thread and yarn. This is done just as easily as creating polyester
from brand new PET. The recycled PET thread or yarn can be
used either alone or together with other fibers to create a very
wide variety of fabrics. Traditionally these fabrics are used to
create strong, durable, rough, products, such as jackets, coat,
shoes, bags, hats, and accessories since they are usually too
rough for direct skin contact and can cause irritation. However,
these types of fabrics have become more popular as a result
of the public's growing awareness of environmental issues.
Numerous fabric and clothing manufacturers have capitalized
on this trend.

Other major outlets for RPET are new containers (food-
contact or non-food-contact) produced either by (injection
stretch blow) moulding into bottles and jars or by thermoforming
APET sheet to produce clam shells, blister packs and collation
trays. These applications used 46% of all RPET produced in
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Europe in 2010. Other applications, such as strapping tape,
injection-moulded engineering components and even building
materials account for 13% of the 2010 RPET production.

In the United States the recycling rate for PET packaging
was 31.2% in 2013, according to a report from The National
Association for PET Container Resources (NAPCOR) and The
Association of Postconsumer Plastic Recyclers (APR). A total
of 1,798 million pounds was collected and 475 million pounds
of recycled PET used out of a total of 5,764 million pounds of
PET bottles.

HDPE

Plastic # 2, high-density polyethylene (HDPE) is a
commonly recycled plastic. It is typically downcycled into
plastic lumber, tables, roadside curbs, benches, truck cargo
liners, trash receptacles, stationery (e.g. rulers) and other
durable plastic products and is usually in demand.

PS

The resin identification code symbol for polystyrene

Most polystyrene products are currently not recycled
due to the lack of incentive to invest in the compactors and
logistical systems required. As a result, manufacturers cannot
obtain sufficient scrap. Expanded polystyrene (EPS) scrap can
easily be added to products such as EPS insulation sheets and
other EPS materials for construction applications. When it is
not used to make more EPS, foam scrap can be turned into
clothes hangers, park benches, flower pots, toys, rulers, stapler
bodies, seedling containers, picture frames, and architectural
molding from recycled PS.

Recycled EPS is also used in many metal casting operations.
Rastra is made from EPS that is combined with cement to be
used as an insulating amendment in the making of concrete
foundations and walls. Since 1993, American manufacturers have
produced insulating concrete forms made with approximately
80% recycled EPS.

Other plastics

The white plastic polystyrene foam peanuts used as packing
material are often accepted by shipping stores for reuse.
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Successful trials in Israel have shown that plastic films
recovered from mixed municipal waste streams can be recycled
into useful household products such as buckets.

Similarly, agricultural plastics such as mulch film, drip tape
and silage bags are being diverted from the waste stream and
successfully recycled into much larger products for industrial
applications such as plastic composite railroad ties. Historically,
these agricultural plastics have primarily been either landfilled
or burned on-site in the fields of individual farms.

CNN reports that Dr. S. Madhu of the Kerala Highway
Research Institute, India, has formulated a road surface that
includes recycled plastic: aggregate, bitumen (asphalt) with
plastic that has been shredded and melted at a temperature
below 220 degrees C (428 °F) to avoid pollution. This road
surface is claimed to be very durable and monsoon rain
resistant. The plastic is sorted by hand, which is economical in
India. The test road used 60 kg of plastic for an approximately
500m-long, 8m-wide, two-lane road. The process chops thin-
film road-waste into a light fluff of tiny flakes that hot-mix
plants can uniformly introduce into viscous bitumen with a
customized dosing machine. Tests at both Bangalore and the
Indian Road Research Centre indicate that roads built using this
'KK process' will have longer useful lives and better resistance
to cold, heat, cracking, and rutting, by a factor of three.

Recycling rates

The quantity of post-consumer plastics recycled has
increased every year since at least 1990, but rates lag far
behind those of other items, such as newspaper (about 80%)
and corrugated fiberboard (about 70%). Overall, U.S. post-
consumer plastic waste for 2008 was estimated at 33.6 million
tons; 2.2 million tons (6.5%) were recycled and 2.6 million tons
(7.7%) were burned for energy; 28.9 million tons, or 85.5%,
were discarded in landfills.

Economic and energy potential

In 2008, the price of PET dropped from $370/ton in the US
to $20 in November. PET prices had returned to their long-term
averages by May 2009.

65



Recycling one ton of plastic can save 5,774 kWh of energy,
98,000,000 btus of energy, 1,000-2,000 gallons of gasoline, 685
gallons of oil, 30 cubic yards of landfill space, 48,000 gallons
of water.

Consumer education

United Kingdom

In the UK, the amount of post-consumer plastic being
recycled is relatively low, due in part to a lack of recycling
facilities.

The Plastics 2020 Challenge was founded in 2009 by the
plastics industry with the aim of engaging the British public in a
nationwide debate about the use, reuse and disposal of plastics,
and hosts a series of online debates on its website framed
around the waste hierarchy.

There is a facility in Worksop capable of recycling 60—80
thousand metric tonnes a year.

In Northern Ireland, the rate of recycling is relatively low
at only 37.4%. However, emerging technologies are helping to
increase the recycling rates of items previously landfilled e.g.
mixed hard plastics.

Plastic identification code

Five groups of plastic polymers, each with specific properties,
are used worldwide for packaging applications (see table below).
Each group of plastic polymer can be identified by its Plastic
Identification code (PIC), usually a number or a letter abbreviation.
For instance, Low-Density Polyethylene can be identified by the
number "4" or the letters "LDPE". The PIC appears inside a three-
chasing-arrow recycling symbol. The symbol is used to indicate
whether the plastic can be recycled into new products.

The PIC was introduced by the Society of the Plastics
Industry, Inc., to provide a uniform system for the identification
of various polymer types and to help recycling companies
separate various plastics for reprocessing. Manufacturers
of plastic products are required to use PIC labels in some
countries/regions and can voluntarily mark their products
with the PIC where there are no requirements. Consumers can
identify the plastic types based on the codes usually found at
66



the base or at the side of the plastic products, including food/
chemical packaging and containers. The PIC is usually not
present on packaging films, since it is not practical to collect
and recycle most of this type of waste.

United States

Low national plastic recycling rates have been due to the
complexity of sorting and processing, unfavorable economics,
and consumer confusion about which plastics can actually be
recycled. Part of the confusion has been due to the use of the
resin identification code which is not on all plastic parts but just
a subset that includes the recycling symbol as part of its design.
The resin identification code is stamped or printed on the
bottom of containers and surrounded by a triangle of arrows.
(See the table in Plastic.) The intent of these symbols was to
make it easier to identify the type of plastics used to make a
particular container and to indicate that the plastic is potentially
recyclable. The question that remains is which types of plastics
can be recycled by your local recycling center. In many
communities, not all types of plastics are accepted for sidewalk
recycling collection programs due to the high processing costs
and complexity of the equipment required to recycle certain
materials. There is also sometimes a seemingly low demand
for the recycled product depending on a recycling center's
proximity to entities seeking recycled materials. Another
major barrier is that the cost to recycle certain materials and
the corresponding market price for those materials sometimes
does not present any opportunity for profit. The best example
of this is polystyrene (commonly called styrofoam), although
some communities, like Brookline, MA, are moving toward
banning the distribution of polystyrene containers by local food
and coffee businesses.

WUcTouHuK: https://en.wikipedia.org/wiki/Plastic_recycling

I. Translate the following words and expressions from

English into Russian.
Post-consumer polyethylene terephthalate, to be sorted
into different colour fractions, to be baled for onward sale,
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PET recyclers, baled bottles, to be flaked, non-PET fractions,
to be removed during the process, filtering, pelletising, food-
contact-approved recycled PET (RPET), polyester fibres, post-
consumer PET waste, to be chopped into flakes, to be pressed
into bales, to create fabrics to be used in the clothing industry,
to spin the PET flakes into thread and yarn, the recycled
PET thread or yarn, to create a very wide variety of fabrics,
strong, durable, rough, products, to be too rough for direct skin
contact, to cause irritation, the public's growing awareness
of environmental issues, to capitalize on a trend, outlets for
RPET, food-contact or non-food-contact containers, injection
stretch blow, thermoforming APET sheet, to produce clam
shells, blister packs, collation trays, strapping tape, injection-
molded engineering components, the recycling rate for PET
packaging, high-density polyethylene, a commonly recycled
plastic, to be downcycled into plastic lumber, truck cargo
liners, trash receptacles, stationery, durable plastic products,
to be in demand, the resin identification code, the lack of
incentive to invest in the compactors and logistical systems
required, to obtain sufficient scrap, expanded polystyrene (EPS)
scrap, construction applications, metal casting operations,
an insulating amendment, concrete foundations, agricultural
plastics, mulch film, drip tape, silage bags, industrial
applications, plastic composite railroad ties, a road surface that
includes recycled plastic, aggregate, bitumen (asphalt), to be
shredded and melted at a temperature below 220 degrees C, rain
resistant, a light fluff of tiny flakes, hot-mix plants, to introduce
into viscous bitumen, a customized dosing machine, resistance
to cold, heat, cracking, and rutting, post-consumer plastics,
corrugated fiberboard, three-chasing-arrow recycling symbol,
a uniform system for the identification of various polymer
types, the complexity of sorting and processing, unfavorable
economics, and consumer confusion, sidewalk recycling
collection programs, high processing costs, complexity of the
equipment, opportunity for profit, to ban the distribution of
polystyrene containers.
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I1. Translate the following words and word combinations
from Russian into English.

B03MOXXHOCTb IONYy4YUTHh BBITOJY, YCTOWUMBBIA K IO-
TOAHBIM yCIIOBHAM, IepepaboTaHHBIA MJIACTUK, TPUMEHEHNE
B IIPOMBIIUICHHBIX EJISIX, CHMBOJI U3 TPEX CTPEJIOK, YHUBEP-
caJpHas CHUCTEMa OIpeAeNIeHns TUTIA TUIaCTMAaCcChl, YCTOWYN-
BOCTh K XOJIOAY, Xape, TPEIMHAM, U3JI0OMaM, ObITh U3MEIb-
YEeHHBIM W pacIUIaBICHHBIM Ipu Temmeparype 220 rpamaycoB
no Llenbcuio, ceNbCKOXO3MCTBEHHBIN MIIACTUK, JIETKUM MOPO-
IITIOK W3 MEJTFYaNIIINX XJIOMbEB, HEPA3BUTAS IKOHOMHKA, HU3KHII
YPOBEHb CO3HATEIBHOCTU HACEJICHUS, CIOKHOCTh MPOLECCOB
COPTUPOBKHU W TEepepabOTKH, 3ampeT pacmpoOCTpaHCHUS IO-
JIUCTEPOJIOBBIX KOHTEHHEPOB, MporpamMma cOopa IIacTHKa Ha
yAUIaX, TUIIEBHIE U HEMUIIEBBIC KOHTEHHEPHI, IPSICThH U3 Iepe-
paboTaHHOTO TTIACTHKA BOJIOKHA W HUTH, YAAISATHCS B TIpOIIecce
nepepadoTKu, CO3/1aBaTh IMUPOKUN aCCOPTUMEHT TKaHEH, ObITh
CJIMIITKOM TPYOBIM JUIS IPSIMOTO KOHTAKTa C KOXKEH, BBI3BIBATH
pasnpaxeHue, nepepabOTaHHBIN MIACTUK, OA00PEHHBIN IS
MUIIEBBIX IeJeil, CO3HATEeIbHOCE OTHOIICHHE OOIIEeCTBEHHO-
CTH K TIpoOIeMaM OKPYKaloIIeH cpejibl, HACHTU(DUKAIIMOHHBII
KOJI CMOJIBI, OJTUCTEPHI, YITAKOBOUHBIN MaTepHall, IPUMCHCHIE
B CTPOUTENBCTBE, MOJUICTEPOBLIC MIICHKH.

III. Try to explain the following words and expressions
using your own words.

To be sorted into different colour fractions, to be baled for
onward sale, baled bottles, to be flaked, non-PET fractions,
to be removed during the process, filtering, pelletising, food-
contact-approved recycled PET (RPET), polyester fibres, post-
consumer PET waste, to be chopped into flakes, to be pressed
into bales, to create fabrics to be used in the clothing industry,
to spin the PET flakes into thread and yarn, the recycled PET
thread or yarn, to create a very wide variety of fabrics, public's
growing awareness of environmental issues, to capitalize on a
trend, food-contact or non-food-contact containers, a commonly
recycled plastic, to be downcycled into plastic lumber, durable
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plastic products, to be in demand, the resin identification code,
the lack of incentive to invest in the compactors and logistical
systems required, to obtain sufficient scrap, rain resistant, a
light fluff of tiny flakes, hot-mix plants, resistance to cold, heat,
cracking, and rutting, post-consumer plastics, a uniform system
for the identification of various polymer types, the complexity
of sorting and processing, unfavorable economics, consumer
confusion, sidewalk recycling collection programs, high
processing costs, complexity of the equipment, opportunity for
profit, to ban the distribution of polystyrene containers.

IV. Translate the following sentences from English into
Russian.

1. Nowadays the growing awareness of the public of the
environmental issues makes them take tart in such programs
as sidewalk recycling collection program, sort plastic trash
manually at home and bring it to local plastic recycling centers.

2. The process of automatic sorting of unwanted plastic
includes distributing it into different colour fractions,
distributing between PET — and non- PET fractions.

3. Post-consumer polyethylene terephthalate is widely used
for production food-contact-approved containers, baled bottles,
fibres, which are spun into threads and yarns.

4. Contaminants are removed during the process of sorting,
later plastics are chopped into flakes, or pressed into bales.

5. Recycled plastics are used to create a very wide variety
of fabrics, which are strong, durable, but are rough for direct
skin contact and can cause irritation.

6. There are many startup companies that try to capitalize
on the latest trend, based on production various fabrics from
recycled plastic. This trend is supported by the growing
awareness of the public of the environmental issues.

7. After the sorting of sorting and melting companies
release food-contact or non-food-contact containers,
thermoforming APET sheets, clam shells, blister packs,
collation trays, strapping tape, injection-molded engineering
components and many other products which are in demand.
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8. The resin identification code helps to differentiate between
the type of plastic to make the process of recycling faster and
easier.

9. The basic difficulty of developing of recycling plants
is in the lack of incentive to invest in the compactors and
logistical systems required.

10. Post-consumer plastics are widely used in industrial
applications, such as plastic composite railroad ties, road
surfaces including recycled plastic, aggregate, bitumen
(asphalt), etc.

V. Fill in the gaps.

1. In the UK, the amount of ... being recycled is relatively
low, due in part to a lack of recycling facilities.

2. The main problem with recycling plastic involves ...
because there are so many different types of plastic which
complicate the process.

3. For this reason plastic often has to be sorted ... which
can be very time consuming.

4. ... was founded in 2009 by the plastics industry with
the aim of engaging the British public in a nationwide debate
about the use, reuse and disposal of plastics, and hosts a series
of online debates on its website framed around the waste
hierarchy.

5. ... is a rectangular support for the rails in railroad tracks.
Generally laid perpendicular to the rails, ties transfer loads to
the track ballast and subgrade, hold the rails upright and keep
them spaced to the correct gauge.

6. ... is a set of symbols appearing on plastic products that
identify the plastic resin out of which the product is made. It
was developed originally by the Society of the Plastics Industry
(now the Plastics Industry Association) in 1988, but has been
administered by ASTM International since 2008.

7. ... woven or knitted from polyester ... are used
extensively in apparel and home furnishings, from shirts and
pants to jackets and hats, bed sheets, blankets, upholstered
furniture and computer mouse mats.
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8. Industrial ... are used in tyre reinforcements, fabrics
for conveyor belts, safety belts, coated fabrics and plastic
reinforcements with high-energy absorption.

9. ... is used as cushioning and insulating material in
pillows, comforters and upholstery padding. Polyester fabrics
are highly stain-resistant — in fact, the only class of dyes which
can be used to alter the color of polyester fabric are what are
known as disperse dyes.

10. Some countries banned expanded ... and tableware
around 1999. However, compliance has been a problem and, in
2013, the Chinese plastics industry is actively lobbying to get
the ban repealed.

VI. Translate the following sentences from Russian into
English.

1. CymecTByeT MHOXECTBO TEXHOJOTHYEKUX IPOLECCOB,
HAallPaBJICHHBIX HA [1€pepabOoTKy U NOCIEAyIolIee IPUMEHEHNE
Ppa3JInYHBIX BUOB IIJIACTUKOB B IIPOU3BOJCTBE PA3IMYHON IIPO-
JYKIIUH.

2. I[TockosbKy OCHOBHOM TPOOIEMOIl POMBILIIICHHOH Tie-
pepaboOTKH MIACTUKHU SBISIETCSI COPTUPOBKA IUIACTHKA, pa3pa-
OoTaHa nenas cuctema TudQepeHInauy 1 opeaeIeHUs TUIa
IUIACTHKA 110 MApPKUPOBKE THIIA CMOJIbI, 3 KOTOPOH M3TOTOBIICH
HOJIMMEp, a TaKXKE YHHBEpCalbHasg aBTOMAaTHYECKasi CUCTeMa
OIIpEIENICHHS TUIIA TJIACTMACCHI.

3. Ha MHOrUX NpeanpusTHsX, LEIbl0 KOTOPBIX SIBISETCS
JIOXOJT OT TepepabOTKH MIIACTHKA, TPUMEHSIOT MPOCTYIO pyd-
HYIO COPTHPOBKY OTPaOOTAaHHOTO IUIACTHKA, HECMOTPS Ha TO
YTO JaHHBIM BHJ] COPTUPOBKH TpeOyeT 3HAYUTEILHBIX BPEMEH-
HBIX 3aTpar U ABJISACTCA OUYCHb TPYAOCMKUM U CJIIOKHBIM.

4. Kax mpaBwuJio, nepepadaTbiBa€Mblil MIIACTUK U3MENIbIa-
€TCsl B JIETKUH MOPOIIOK M3 MEIBYANIINX XJIONbEB, HA OCHOBE
KOTOPOTO U3rOTaBINBAIOT MHOTHE TIOJIE3HBIC TOBAPHI.

5. Bo MHOrux crpanax AeHCTBYeT 3alpeT Ha pacnpocTpa-
HEHHE MOJIUCTEPOJIOBBIX KOHTEHHEPOB.

6. Kak nmpaBuiio, 13 BTOPHYHOI'O IJIACTUKA U3TOTABIMBAIOT
IMUIICBBIC N HCITUIIICBBIC KOHTeﬁHepBI.
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7. IIpuMeHeHre BTOPUYHOIO [JIACTUKA B IIPOU3BOACTBEHHBIX
LENAX Pa3BUBACTCS C KayKABIM JHEM. Ero MpUMEHSIOT HE TOJIBKO
B ITPOU3BOJICTBE JKEIE3HONOPOKHBIX HINAJ, TOPOKHBIX ITOKPBI-
Tul, ac(haabToB U OUTYMOB, HO M B IOIIMBE MOJHOMN OJICHKIbI,
W3TOTOBJICHUN MEOETIBHBIX TIOKPBITHI, KOBPOB U 000EB.

8. CymecTByeT psii IpOrpaMM, pacCUMTAHHBIX HA MOBBI-
LIEHUE CO3HATEIbHOCTU HACEJICHUS 110 OTHOILEHUIO K Ipooiie-
MaM OKpy>Karolenl cpensl. JIroaen aruTupyroT COPTUPOBATH
Mycop B OBbITY, cOOMpaTh MJIACTHK Ha yIULAX U CIaBaTh €To
B MECTHBIE LIEHTPHI 110 NIepepadOTKU IIACTHKA.

VII. Make up 10 sentences about plastics and their
chemical and physical properties, ways of recycling and
ecological problems, which they cause, in English for your
fellow-students to translate.

VIII. Act out a monologue of a professor of chemistry in
Russian for your fellow-students to translate into English.
Speak about plastics, their physical and chemical properties
and their ways of application and recycling.

* Make up Russian-English dialogues for your group-mates

to translate:

- Two owners of a plant discussing creating of new types
of plastics, their basic properties, the problems of environment
and recycling;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different plastics and polymers, the ways of their recycling,
their ecological influence and the ways of its reducing;

- two businessmen who want to start their own plant
producing plastic goods, discussing the ways of production of
new plastics and recycling them;

- two proprietors trading plastic goods and discussing
their peculiarities, the problems of public opinion, the ways of
reducing environmental harm by recycling plastics;

- two ecologists discussing the problems of environmental
effects of plastic, the ways of reducing them, the ways of
creating new plastics which are environmentally friendly, the
ways of recycling plastics.
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