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BBEJAEHUE

YpoBeHb pa3BUTHSA €CTECTBEHHOHAYYHBIX AUCHUAILUIMH 1o utoram 2020 ropa
JIOCTUTAET CaMbIX BEPXHUX IMO3UIIMH HA HaydyHOM mbegecTtaie. CoriacHO MHEHUIO
BEIyIMUX WHOOPMAITMOHHBIX areHTCTB, HA WX JOJIIO MPUXOIUTCS OOJbINAs YacTh
MHHOBAIIMOHHBIX Pa3paOOTOK, MOBIUSBIINX HA YPOBEHb KU3HH MUJUIMAPJIOB JIIOJICH
BO BceM Mwupe. Ha ceromHs mHHOBaIruu B 00JIACTU MEIUIIMHBI, MUCKYCCTBEHHOTO
WHTEJUICKTA, aBUA U KOCMUYECKOW MPOMBIILUICHHOCTA MOMOTAIOT PEIIUTh P 3a]1a4
HE TOJBKO B Y3KOCIEIHMAIU3UPOBAHHBIX c(epax, HO OKa3bIBAIOT CYIIECTBEHHOE
BJIUSIHUE Ha WHTEHCUBHOCTH MHMPOBOTO HSKOHOMHUYECKOIO pa3BUTHA. YPOBEHBb
HAay4YHBIX TEOPETUUYECKHUX W TPAKTUUECKUX JOCTHKEHUH ONpENeseT BEKTOp, IO
KOTOpOMY OYJyT OCYIIECTBISITHCSI HOBOBBEIECHHUS MHPOBOTO YpPOBHS, a TaK¥Ke
0003HaYaeT CHEKTp YYEOHBIX JUCHMUIUIMH, OTHOCAIIUXCS K YHCIY BEAyLUIUX U
MEePCIIEKTUBHBIX.

XUMUYECKHE HAYyKH, HapsAy C MaTeMaTHYECKUMHU U (PU3NYECKUMU HayKaMH,
MPEJICTABIIAIOT MEPCIIEKTUBHOE HAaMpaBjeHue pa3Butus. [IpuopureTHeiMu o0acTsiMu
Pa3BUTUSI XUMUYECKUX HAyK SIBJISIIOTCS: KOHTPOJb HAJ XUMHUYECKUMH PEAKIUSMU,
yIOpaBJI€HUE JKUBBIMM CHCTEMaMHM, 3alllUTa OKpYXKalIIel cpenbl, pa3padboTka
MHHOBAIIMOHHBIX MaTepUasoB U Jp.

Ha cerogusmuuii aeHb poJIb TYMaHHTapHBIX HayK B IpoheCCHOHAIBHOM
Y4EHOM co00IIecTBe Bo3pacTaeT. [IpuumHa 3ToMy - ocTpast moTpeOHOCTh 00IIecTBa B
pa3paboTKax, OCYIIECTBISIEMbIX Ha ©0a3e eCTEeCTBEHHBIX JHWCIUIUIMH. 3HAHUC
MHOCTPAHHOTO SI3bIKAa OTKPBIBACT IMHPOKHUE TEPCHCKTUBBI IS OOIIEHUS C
poheCCHOHAIBHBIMKM COOOIIECTBAMU APYTUX CTPaH MHpPA, CO3JaHUS COBMECTHBIX
MPOEKTOB, 0OMEHA 3HAHUSIMU U OTBITOM. ¥ MEHUSI 00IIAaThCsl HA MHOCTPAHHOM SI3BIKE
Ha OBITOBOM YpOBHE HE BCerja JOCTATOYHO ISl yCHEHIHON MpodecCHOHAIBHOM
nesTenbHOCTH. BaxkHo o001agaTh HEOOXOAMMBIM YpPOBHEM MpodecCuoHaIbHOM
SI3bIKOBOM ~ KOMIIETCHIIMU  JUIsi  OOCYXKJIEHHMSI  y3KOCTHEIHUAIbHBIX BOMPOCOB C
WHOCTPAHHBIMH KOJUIETaMU.

Benyiue mo3uiuu cpeid MHOCTPAHHBIX S3bIKOB 3aHUMAET AHTJIMHUCKHUUI SI3BIK
KaK S3bIK MEXKIYHAPOJIHOTO OOIIEHHUS.

B JIAHHOM 1mocoounu npejiaraeTcs Marepuai TUIST W3YyUYCHHUS
po(heCCHOHAIBHOTO AHTJIMMCKOTO SI3bIKa B OOJACTH XHMHUYECKON TEXHOJIOTHH.
ABTOpamMu TPEACTaBICH Psifi YPOKOB, U3YYEHHE KOTOPBIX HAMNPABIEHO Ha
(GhopMHpPOBaHNE HABBIKOB M PAa3BUTHE YMEHUW OCYIIECTBISATh MOHOJIOTHYECKOM
BBICKa3pIBaHWE Ha  IpodecCHOHAbHBIE TeMbI B chepe  XUMHUYCCKOM
MIPOMBIIIJICHHOCTH.

Tematuka npejiaraeMbiX K U3y4eHUIO TEM ITOCOOMS KacaeTcsi 0a30BBIX MOHSTHM
XUMHYECKOM TEXHOJIOTUH: PACCMATPUBACTCSA MPUPOAA XUMHYECKUX DJIEMEHTOB H
BEIIECTB, XUMHUYECKUX PEaKIMid, TEXHOJOTHS MPOU3BOACTBA JIAKOB M KPaCOK,
IPOIIECChl TOJIMMEPHU3AINKU, XpoMaTorpaduu, OMHUCHIBAETCs crenuduka padoThl
XUMHUKA-TEXHOJIOTa, B TOM YHCJE, aCMEeKThl O€30MacHOCTH pabouyux MpOIECCOB Ha
MIPOU3BOJICTBE, a TAKYKE BO3ACHCTBUS XMMUYECKOW TEXHOJIOTUH Ha SKOJIOTHIO.



KoMmmiekc mpenioKeHHbIX TeM cocTaBiseT 12 ypokoB, OOBbEIMHEHHBIX B 4
O50Ka, OTpaXkarolye MX TEeMAaTHKy M CoJep)kaHue. B Hawaie ypoka mpenararorcs
BOTIPOCHI, TIOJATOTABIMBAIOIIME OOYYAIOIIUXCS K TIOCICAYIONEMY OOCYKISHUIO
npodecCHOHANBHBIX acmlekToB. [lanmee oOydaromuMcs TpeajiaraerTcs MpoYuTaTh U
nepeBecTy MPOoPECCHOHATBHBIN TEKCT, MPUBOIUTCS CIIUCOK 0A30BBIX TEPMUHOB U MX
NIepeBOJ] Ha PYCCKUH S3BIK, YTO MOMOKET ONITUMHU3HPOBATH MPOIECC pabOThI C HOBOM
JCKCUKON ypoOKa, akIEHTHPYyeT BHUMaHUE OOydJarommxcsi Ha crernupuke e
MIPOM3HONICHHUS, 3HAYCHHsI, KOHTEKCTHOTO YIOTpPEOICHUSI.

[TocnerexkcToBbIe yNpaKHEHUs HAMpaBleHbl Ha 3allOMUHAHUE O0YYaIOIIUMHUCS
TEPMHHOJOTHH, T[OMOJHEHHE W  aKTUBHM3AI[MI0 WX [AaCCUBHOTO  CIIOBaps.
[IpennoxxeHHbIe YIMpa)kKHEHUST TOMOTAIOT HAYYUTHCS YIOTPEOSITh H3YYCHHYIO
TEPMHHOJIOTHIO B THOM MPOPECCHOHATHPHOM KOHTEKCTE, MPOBECTH aHAJIIOTUIO MEXITY
TEPMHHOJIOTHYECKUMH CHCTEMaMH, Kacarolfecs: 00IacTi XUMHUH, B aHTJIMICKOM U
PYCCKOM $I3bIKax, MOAPOOHO MPOAHATIU3UPOBATH COJIEPIKAHUE TEKCTA, OTPAXKAIOIIETO
npo0JieMaTUKy  XMMHUYECKOM  TEXHOJIOTMM M COCTaBUTh  COOCTBEHHOE
MOHOJIOTHYECKOE BbICKa3bIBaHHUE 110 00CYKIaeMON TEMaTHKe.

BaxxupiM miaroMm B pa0oTe Haa TEKCTOM SBJSETCS yMeHUEe 00001marh u
CUCTEMATHU3UPOBATh COAEPIKAIIYIOCS B TEKCT€ MH(OpPMALMIO U MPEACTABIATh €€ B
dopMe pestomMe. YMEHHME COCTaBIATh pe3loMe (aHHOTAIMIO) HEo0XO0IuMO
crenuanucTam J1ro0oi nmpodeccuoHaabHON cephl, YTO MOAUYEPKUBAET HE TOJIBKO €ro
cBOOO/MHOE BIAJICHHE MaTepuaioM TEKCTa, HO CIOCOOHOCTh CHHTE3UPOBATH
MOJlyYeHHBIE 3HAHUS, 0000maTh, BBIACHATH TIABHYIO W BTOPOCTEHICHHYIO
uHpopmanmto. Jlenats BeIBOABL. Ha hopMupoBaHme 3TOT0 HaBBIKAa B KaXKIOM YPOKE
yUanuMcs TpeaaraloTcs 3aJaHus Ha 3alojHeHHE HenocTawmed nHpopMmanmu u
MOCIIEAYIOIIEE CAMOCTOSITENTFHOE COCTABIICHNE aHHOTAIIMH K TEKCTY.

B 3aBepmieHMm  ypoKOB  TpeAsiaraeTcsi  BHAEOMAaTepuan, B  KOTOPOM
JE€MOHCTPUPYETCS NPUMEHEHHE H3YYEHHOM NpopecCHOHATbHON TEPMHUHOJIOTUU B
peun, YTO TO3BOJIIET OOOOUIMTH TOJNyYEHHbIE 3HAHUA M 0OoJjiee OOCTOSTEIBHO
NOTpYy3uThCsl B TeMy. Buaeomarepuan coAepKUT ayTEHTUYHYIO pPEYb Pa3HOro
(dbopmara: MOHOJIOTH, TUAJIOTH, TIOJUIIOTH, MIPEACTaBIsET cO00H (HopMy BUICONEKINH,
BUJICOPETIOPTaKa, TOCTAHOBOUYHOTO BHJICO OOYUAIOUIETO COAEP)KaHUs, YTO MO3BOJISET
HeOaHaAIbHO, B Pa3HOOOPA3HON U MHTEPECHOM (hopMe PacCMOTPETh U3YICHHBIE TEMbBI U
MOJIyYUTH OTIBIT BOCTIPUSTHUS PEUN ayTEHTHUHBIX aHT0s13619HbIX CMMU.

JIng 3aKkperuieHdss W3y4yeHHOTOo MaTepuaia B KOHIE KaXIOTO M3 YeThIpex
0JIOKOB TIocoOus 00ydJaronuMesl peaaraeTes pasnen Revision. B HeM coxepikarcs
yOpaXHEHUs] Ha TOBTOPEHHE JIEKCHKH YPOKOB CEKI[MH: COIMOCTABUTEIbHBIC
YIpaXHEHHs] ¥ TBOPUYECKOE 3aJaHKe — 3aTIOJTHEHHE KPOCCBOP/Ia, BOMPOCHO-OTBETHEIC
yVOpaXHEHUs] Ha 3aKperyieHHe 0a30BOTO COACPKAHHMS TEM YPOKOB U TECTOBOE
MOJICTAHOBOYHOE  3aJlaHhe, pAcCUMTaHHOE Ha  3aKpeIUIeHHEe KOHTEKCTHOTO
ynotpebaeHue 6a3oBoil TepmuHonoruu Onoka. Ilocrme u3yuenust Bcex 12 ypoxos
nocoOust 00yUaroIUMCs TakKe MpeyIokKeH pa3aen Revision, B KOTOPOM coaepKaTcs
3aJlaHusl Ha MMOBTOpEHUE 0a30BOI JIEKCUKH, MOHUMAaHNUE MPO(ECCHOHATBFHOTO TEKCTa



Ha aHIJIMHACKOM $3bIKE, & TaKXE€ TECT HAa IMOBTOPEHHUE JIEKCUKH U TEMaTHYECKOro
COJIEpKaHUs BCETro MPECTaBICHHOTO MaTepuaia mocoous..

B koHnIie Bcex ypokoB mocoOus pasmerieH pasaen Supplementary Reading and
Comprehension. B HeM npensiokeHbl ayTeHTUYHbIE MPOPECCUOHANIbHBIE TEKCTHI 10
T€MaM, KOCBEHHbIM 00pa30M CBSI3aHHBIM C TEMATUKOM YPOKOB, HO PAaCKpPBIBAIOIIMM
npoOsjemMaTuky B OoJiee y3kocmenuaiusupoBaHHo ¢dopme. K KaxaoMy TEKCTy
Ipujaraercs 3aJaHue s KOHTPOJs NOHMMAHUSA €Tr0 COACP)KAHMS: YIPaKHEHUs
MHOKECTBEHHOTO  BBIOOpa, IOJICTAHOBOYHBIE YNPAXKHEHMs, YINPAKHEHUH Ha
BBISIBJICHUE JIOTMKU M3JI0)KEHHOI'O MaTepuajia TEKCTOB, YTOUYHEHHUE DJIEMEHTOB €0
coJlepKaHus U T.JI.

[TocoOue comepX uT 5 NPUIOKEHUH, MPEACTaBICHHBIM MaTepuanl KOTOPBIX
KacaeTcsi Ba)XHbIX AaclEeKTOB OOYYEHHs] AaHIJIMICKOMY S3bIKYy [0 HaIpaBJICHUIO
«XUMHYECKas TEXHOJNOTHs». B MPUIIOKEHUAX COAEPKUTCS NpOodheCcCHOHATBHBIN
TEPMUHOJIOTMYECKUI Te3aypyc B cocTraBe OKoyio 250 JeKCHYecKHX eQUHMII,
HEOOXOUMBIX ISl KOPPEKTHOTO MPOM3HOIICHHUS U TepeBoja 0a30BBIX TEPMHUHOB,
MOHUMaHUs  Npo(eCcCHOHAIBHBIX  TEKCTOB IO  CIEUUAIBHOCTH,  Taliuia
HEMPaBUJIbHBIX TJIArojioB, 3HaHUE (QOPM KOTOPBIX BaXHO [JIsI TOCTPOCHHUS
IrpaMMaTUYECK KOPPEKTHBIX BBICKA3bIBAHUM, CIIMCOK TEM JUIsl IOATOTOBKU
CTYJEHTAMH NPOEKTOB Ha AaHIJMICKOM S3bIKE B paMKax HX CHEIUaJbHOCTH,
IPUBOJUTCS CIMCOK (Ppa3 Ha aHTIIMMCKOM SI3bIKE, HEOOXOAUMBIX JIJISl UCIIOJIb30BaHUS
B UYpE3BbIYAHOM CHUTyalud, a TaKXE CHHTAKCUYECKHE KOHCTPYKLIMH JUIS
KOMIIETEHTHOT'O COCTaBJICHUs pe3toMe K MPOPEeCCHOHATILHOMY TEKCTY Ha aHTJIMICKOM
A3BIKE.

Hcnonb3yemple B OCOOMM HILIIOCTpallMU B3sATHI ¢ caiftoB: Yandex.ru, URL:
https://yandex.ru/images/search?pos ... (Bpems obpamenus — 12.08.2021 ).
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Section 1
BASICS OF CHEMISTRY
Unit 1
What is Chemistry

Task 1. Answer the following questions:

1. What meanings of the word “chemistry” do you know?

2. What is the role of Chemistry as a science?

3. What other branches of sciences is Chemistry connected ;
with? 3

Task 2. Read aloud the words below and give their Russian
equivalents:

Naturally, artificially, identify, behavior, materials, formation,
destruction, artificial technology

Task 3. Read the text below about chemistry as a science. The words below
will help you understand the text. Read them aloud before starting working with
the text.

1) property [ propsti] — cBOHCTBO, KAYECTBO

2) undergo [Ando 'gov] — moaBepraThCs, UCIIBITHIBATD

3) particle [ 'pa:tik(o)l] — vactuia

4) quantity [ kwontiti] — konudecTBO

5) subatomic domain [do(v) mein] — BHyTpuaToMHasi 00JacTh

6) challenge [ tfelin(d)3] — 3x1. 3amaua

7) coherent explanation [ko(v) hior(o)nt] — yeTkoe 0OBsICHEHUE

8) enduring properties [mn djuariy] — 34. CBOMCTBEHHBIC, TUIIMYHBIC KAYeCTBA

9) indestructible [indr1 straktib(a)l] — HEpa3pymIMBIii

10) intermingled atom [mto 'ming(9)ld] — cMemanHbIi

11) interaction [mtor &k[(9)n] — B3aumoelicTBre

12) violent reaction [ 'varal(o)nt r1' &k[(o)n] — OypHas peakuus

13) date [dert] — naTupoBaThCsl, OTHOCUTHCA K ONPEACIIEHHOMY BPEMEHH

14) liquid crystal [ likwid "krist(e)l] — sxkuakuii kpucTami

Chemistry as a Science

Chemistry, the science that deals with the properties, composition, and structure
of substances (defined as elements and compounds), the transformations they
undergo, and the energy that is released or absorbed during these processes. Every
substance, whether naturally occurring or artificially produced, consists of one or


https://www.britannica.com/science/subatomic-particle
https://www.merriam-webster.com/dictionary/coherent
https://www.britannica.com/science/liquid-state-of-matter
https://www.britannica.com/science/science
https://www.merriam-webster.com/dictionary/composition
https://www.britannica.com/science/energy

more of the hundred-odd species of atoms that have been identified as elements.
Although these atoms, in turn, are composed of more elementary particles, they are
the basic building blocks of chemical substances; there is no quantity
of oxygen, mercury, or gold, for example, smaller than an atom of that substance.
Chemistry, therefore, is concerned not with the subatomic domain but with the
properties of atoms and the laws governing their combinations and how the
knowledge of these properties can be used to achieve specific purposes.

The great challenge in chemistry is the development of a coherent explanation of
the complex behaviour of materials, why they appear as they do, what gives them
their enduring properties, and how interactions among different substances can bring
about the formation of new substances and the destruction of old ones.

From the earliest attempts to understand the material world in rational terms,
chemists have struggled to develop theories of matter that satisfactorily explain both
permanence and change. The ordered assembly of indestructible atoms into small and
large molecules, or extended networks of intermingled atoms, is generally accepted
as the basis of permanence, while the reorganization of atoms or molecules into
different arrangements lies behind theories of change. Thus, chemistry involves the
study of the atomic composition and structural architecture of substances, as well as
the varied interactions among substances that can lead to sudden, often violent
reactions.

Chemistry also is concerned with the utilization of natural substances and the
creation of artificial ones. Cooking, fermentation, glass making, and metallurgy are
all chemical processes that date from the beginnings of civilization. Today, vinyl,
Teflon, liquid crystals, semiconductors, and superconductors represent the fruits of
chemical technology [1].

Task 4. Translate the following words into Russian:
Identify, behavior, materials, formation, destruction, theories, reactions,

creation, technology, molecule.

Task 5. Match English and Russian equivalents:

1) property a) dYacTula

2) release b) cBoiicTBO

3) absorb C) 3HaHHE

4) substance d) BBICBOOOXKIATH

5) hundred-odd €) TMATHCOT C JIUITHUM

6) particle f) mornomars

7) knowledge g) WCHNOJIb30BaHHUE, yTUIN3ALUS
8) matter h) BemecTBO

9) utilization 1) Marepus
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Task 6. Find 7 pairs of synonyms among the words below:
Property, small, release, quantity, permanence, large, absorb, change, artificial,
superconductor, creation, semiconductor, utilization, natural.

1 2

3

4 5 6 7

Task 7. Match the halves of the sentences:

1. Chemistry a) can bring about the formation of new
substances
2. Chemists b) are composed of more elementary

particles

3. Every substance

c) deals with the properties, composition,
and structure of substances

4. Atoms

d) have struggled to develop theories of
matter

5. Interactions among different

substances

e) consists of one or more of the hundred-
odd species of atoms

Task 8. Answer the questions to the text:

1. What is chemistry?

2. What does every element consist of?

3. Does chemistry study substances in subatomic domain?

4. Does chemistry deal with only natural substances?

5. What materials resulted from developments in chemical technology?

Task 9. Complete the sentences with the information from the text:

Chemistry is a science that
Every substance consists of

elements.

These atoms in turn are composed of
The great challenge of chemistry is
Chemistry also involves

that

and structural architecture of substances.

It 1s also concerned with utilization of

creation of

arc

and

Task 10. Use the prompts above and speak about chemistry as a science.

Task 11. Extra questions and tasks:***
What chemical elements are mentioned in the text?
Find 4 pairs of antonyms in the text.
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Unit 2

Chemical Element

Task 1. Answer the following questions:
a). How many elements are there in the world?
b). What are the most wide-spread chemical elements on
Earth?
c). What chemical elements are important for the life of
man?

Task 2. Read the text below about chemistry as a
science. The words below will help you understand the text. Read them aloud
before starting working with the text.

1) fundamental [fando ment(o)l] — byHAaMeHTaNBHBIN

2) matter [ mato] — BemecTBo

3) mixtures [ mikst[oz] — cMecu

4) trace amounts [treis] — clieI0BbIE KOJUYECTBA

5) synthetically [sin'Oetikali ] — cunTeTHUECKM

6) hydrogen [ haidrad3(o)n] — Bomopon

7) nitrogen [ nartrod3(o)n | — azor

8) oxygen [ pksid3(o)n | — kucnopos

9) fluorine ['flo:ri:n | — ¢Top

10) chlorine [ 'klo:riin | — xyop

11) noble gases [ nouvb(a)l | — 6maropoanbie rassl

12) bromine [ 'broumi:n] — 6pom

13) mercury [ m3:kjori] — pTyTh

14) variety [vo raiotr | — MHOTOOOpa3ue

15) identities [ar dentitiz ] — TokIecTBa

16) gaseous elements [ 'gasios | — razoo0pa3HbIC JIEMEHTBI
17) occure [2'k3:] — BO3HHKATH

18) mixtures [ mikstfoz ] — cmecu

19) sodium chloride [ 'klo:raid | — xsopucTblit HaTpHii, MOBapEHHAs COJIb
20) evaporation [1,vepa reif(9)n | — ucrnapenue

What is Chemical Element

Chemical element, also called element, is any substance that cannot be
decomposed into simpler substances by ordinary chemical processes. Elements are
the fundamental materials of which all matter is composed.

At present there are 118 known chemical elements. About 20 percent of them do not
exist in nature (or are present only in trace amounts) and are known only because they have
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been synthetically prepared in the laboratory. Of the known elements, 11
(hydrogen, nitrogen, oxygen, fluorine, chlorine, and the six noble gases) are gases under
ordinary conditions, two (bromine and mercury) are liquids (two more, cesium and gallium,
melt at about or just above room temperature), and the rest are solids.

Elements can combine with one another to form a wide variety of more
complex substances called compounds. The number of possible compounds is almost
infinite; perhaps a million are known, and more are being discovered every day.
When two or more elements combine to form a compound, they lose their separate
identities, and the product has characteristics quite different from those of
the constituent elements. The gaseous elements hydrogen and oxygen, for example,
with quite different properties, can combine to form the compound water, which has
altogether different properties from either oxygen or hydrogen.

Water clearly is not an element because it consists of, and actually can be
decomposed chemically into the two substances hydrogen and oxygen; these two
substances, however, are elements because they cannot be decomposed into simpler
substances by any known chemical process. Most samples of naturally occurring
matter are physical mixtures of compounds. Seawater, for example, is a mixture of
water and a large number of other compounds, the most common of which is sodium
chloride, or table salt. Mixtures differ from compounds in that they can be separated
into their component parts by physical processes; for example, the simple process of
evaporation separates water from the other compounds in seawater [2].

Task 3. Match English and Russian equivalents:

1) decompose a) razoo0pa3HbI€ IJIEMEHTHI
2) trace amounts b) duznyeckas cMech

3) fluorine C) pasziarathbCs

4) liquid d) XHMIKOCTH

5) gaseous elements €) ucmapeHue

6) infinite f) crnenoBble KOIMUECTBA
7) physical mixture g) Mopckas BojJa

8) seawater h) ¢rop

9) evaporation 1) OECKOHCYHBIH

Task 4. Form Adjectives from the following Nouns, using suffixed —cal, -al,
-ible, -ent:
Physics, Chemistry, difference, fundament, possibility.

Task 5. Fill in the gaps with one of the words below in a correct form.
There are three extra words that you don't need to use.

Compound, laboratory, substance, chemical process, data, hydrogen, chlorine,
decompose, consists, evaporation, properties.

1. Water ... of the atoms of ... and oxygen.

2. Mixtures of two or more ...make up ....
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3. ... experiments take place in .....
4. In nature some substances ... their nucleus into smaller ones.
5. When you heat water he process of ... is very intensive.

Task 6. Say if the sentences are true or false:

1. Element consists of several substances.

2. All chemical elements can be found in nature.

3. The elements are divided into liquids, gases and solids.

4. New compound elements appear every day.

5. Two compounds combine two characteristics of the elements they are
composed of.

6. Oxygen and hydrogen can be decomposed into simpler elements.

7. Most number of natural elements is compounds.

Task 7. Answer the following questions:

1. What is chemical element?

2. How many chemical elements are there in nature?

3. What are the main forms of elements?

4. How many possible compounds are there in nature?

5. What happens to elements when they form a compound?
6. What can you say about oxygen and hydrogen?

7. What is the difference between mixture and compound?

Task 9. Fill in the short narration of the text with the proper words and

phrases.

Matter is composed of 1) substances. Any substance can't be
2) into simpler 3) . Of the known 118 elements 11 are
4) ( for example 5) . and 6) )and 2 are 7) (for example
8)  and9) ). The rest are 10

Combinations of elements are called 11) . When elements are combined
to form a compound, the product has quite 12) characteristics from the
constituent elements.

Water isn't an 13) , because it consists of 14) ~ and 15) |, which
can't be 16) into simpler substances.

Most matter in the world is a 17) of compounds. Seawater is a
mixture of 18) and 19) . Mixtures can be separated into their

20) by 21) processes.

12



Unit 3

Chemical Substance

CHEMICAL
SUBSTANCE

Task 1. Answer the
following questions:
1). What substances do you
know? |
2). Is substance the same as )
element?
3). Is substance a part of nature? / B Hfiknles
4). Look at the diagram on the
right. What substances are given  oid
there?

® Helium atom

& Water molecule

Task 2.
a) Translate the following words osleorbey 8
with the international stems:
constant temperature different phases molecular ion atom proton period metal
conductive magnet, fractions, substance.

b) Make the adjectives from the nouns from exercise Task 2 a) using the suffix —
ic. Translate the adjectives into Russian.
e.g.: ion —ionic MOH — HOHUYECKHI

Task 3. Read and translate the text below. Use the following words:
1) chemical bonds — xumuueckue cBsizu
2) solids — TBepAbIE BeleCcTBA
3) liquids - xuakocTu
4) to shift - cnBuratecs
5) matter - BemecTBo
6) pure substance — 9YMCTOE BEIIESCTBO
7) nucleus - sapo
8) ascend — pacnonaratbcs 1Mo yobIBaroIen
9) metalloid - MeTaiTONABI
10) conductive - mpou3BOAHBIN
11) malleable - nnaBkuit
12) stable - ctabuibHbII

13



The Nature of Chemical Substance

In chemistry, a chemical substance is a form of matter that has constant
chemical composition and characteristic properties. It cannot be separated into
components without breaking chemical bonds. Chemical substances can be solids,
liquids, gases, or plasma. Changes in temperature or pressure can cause substances
to shift between the different phases of matter.

| Pure substances | Mixtures
1 —————
| Elements Compounds Homogeneous | | Heterogeneous
mixtures mixtures

l ﬁ-tnimil: H Molecular ” Molecular “ lonic I

Elements. A chemical element is a pure substance that consists of one type of
atom. Each atom has an atomic number, which represents the number of protons that
are in the nucleus of a single atom of that element. The periodic table of elements is
ordered by ascending atomic number. The chemical elements are divided into the
metals, the metalloids, and the non-metals. Metals, typically found on the left side of
the periodic table, are:

often conductive to non-conductive

malleable

shiny

sometimes magnetic.

Aluminum, iron, copper, gold, mercury and lead are metals.

In contrast, non-metals, found on the right side of the periodic table (to the
right of the staircase), are:

typically not conductive

not malleable

dull (not shiny)

not magnetic.

Examples of elemental non-metals include carbon and oxygen.

Metalloids have some characteristics of metals and some characteristics of
non-metals. Silicon and arsenic are metalloids.

As of November, 2011, 118 elements have been identified (the most recently
identified was ununseptium, in 2010). Of these 118 known elements, only the first
98 are known to occur naturally on Earth. The elements that do not occur naturally
on Earth are the synthetic products of man-made nuclear reactions. 80 of the 98
naturally-occurring elements are stable; the rest are radioactive, which means they
decay into lighter elements over timescales ranging from fractions of a second to
billions of years [3].
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Task 3. Give Russian equivalents to the following words and phrases:

a) ascending atomic number

b) nuclear reactions

c) constant chemical composition

d) periodic table of elements

¢) dull metals

f) homogeneous mixtures

g) identify the element

h) man-made reactions

1) lighter elements

Task 4. Give English equivalents to the following words and phrases:

a) Heu3MeHHas (popma BellecTBa

b) dHCTOE BEIIECCTBO

C) MCTAJJIBI-IIPOBOJHHUKH

d) HemaBHO OOHAPY>KEHHBIN METaI

e) HCKYCCTBCHHBIC ATOMHBIC PCAKITNH

f) nmonu cexyHIbI

g) IUIaBKOE BEIECTBO

h) nHemeramibl

Task 5. Say if the sentences are true or false. Prove your choice:
1. Constant temperatures make substance change.

2. One chemical element has a number of atoms.

3. Mercury and copper aren’t metals.

4. All 118 elements of the periodic table occur naturally.

Task 6. Answer the following questions:

1. What 1s chemical sentence?

2. What are the main forms of chemical substances?
3. What 1s there in an atom of an element?

4. What are chemical elements divided into?

5. What are metalloids?

6. What are the elements that don't occur naturally?
7. What elements are called radioactive?

Task 7. Fill in the short narration of the text with the proper words and
phrases.

Substance has a constant chemical and
. Temperature changes can cause a substance
to change into different of matter:

, or gases.
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Elements consist of . Each atom has protons in its

Elements can be divided into three classes:

, and
Examples of metals are: , and
They are usually or non-conductive.
Non-metals are and they  are
not ,hot and not
At November , 2011 elements were .98 of
them naturally, the others are products of

nuclear reaction.

Task 8.

Search information about application of metals,

non-metals and

metalloids. What is the difference? What is the specifics? Make a presentation to

the class.
Video Entry

Follow the link below, watch the video:
https://www.youtube.com/watch?v=-HjMoTthEZ0 and do the
exercise below:

1. Make sure you know the following words and
word combinations:

Bonds, magnetic properties, compound, hydrogen,
oxygen, carbon dioxide, sulphur, iron, filings, drag, separate,
unlike, chemical means, electric current, bubble up,
electrolyze, ferrous chloride.

2. Answer the following questions:

What compounds are mentioned in the video?

What are compounds made of?

What is the difference between compounds and mixtures?
How can elements in compound be separated?

What happens when we electrolyze water?

Nk L=

What examples of chemical compounds do you know?

16
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Unit 4

Chemical Reaction

Task 1. Answer the following questions:

1. What is chemical reaction?

2. What chemical reactions are the most common.

3. Are chemical reactions used in industry/household?

Task 2. Translate the words with the international stems. They will help
you understand the text below:

Process, convert, substances, form, products, indicators, characteristics, gas,
formation, temperature, symbol, element, number, mole, basic

Task 3. Use the words below to translate the following text:

Types of Chemical Reactions

1. Combination or Synthesis Reaction

1) reactants [r1 &ktonts] - peareHt
2) signs [sainz] — npuU3HaKU

3) breaking [ breikiy] — pa3pbiB ®+® — O®
4) bonds [bondz] — cBs3u

5) essential [1'senf{(9)l] — BaxHBIit
6) precipitate [pr1 sipitot] — ocagok 0 — ©-0
7) odor [ oudo | — 3anmax

8) equation [1 kwer3(o)n] — ypaBHEeHUE

2. Decomposition Reaction

3. Single-replacement Reaction

9) compound [ kompavnd] — ® -

COCINMHCHHNEC, CMCCh 4. Double-replacement Reaction
10) coefficient [ koovrt fif(o)nt] — @ @

Koo durment
1 1) SUbscript [ISAbSkI'Ipt] — 5. Combustion Reaction

MOJCTPOYHBINA UHIICKC o . o . . . . A

12) relationship [r1'lerf(a)nfip] —

B3UMOOTHOIIICHHE
13) decomposition [di:kompa'z1fn] — paznoxxenue, pacnaj
14) single-replacement [r1 pleism(o)nt | — equHOE 3aMenieHUE
15) double-replacement [ 'dab(a)l] — nBoitHOE 3aMerieHHE
16) combustion [kom 'bast[(o)n] — ropenue

The Basic Facts about Chemical Reaction
A chemical reaction is a process in which one or more substances are converted

to one or more different substances. The starting substances are called the reactants, and
the new substances that form are called the products.
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There are ways to identify a chemical reaction. The signs that indicate a reaction
are called indicators of a chemical reaction. The breaking and formation of bonds are
considered as the essential characteristic for the occurrence of a chemical reaction.
Therefore, the characteristics of a chemical reaction include:

« change in color
formation of a precipitate
formation of a gas
odor change
temperature change

How to Write a Chemical Reaction?

A chemical reaction is written in an equation by using the chemical symbol of the
element or compound participating in the reaction process. The reactants are written on
the left, and the products are written on the right. An arrow separates the two. The
coefficient in front of a compound represents the number of moles that are being
consumed or formed. The subscript represents the number of atoms of a particular
element present in the compound. Finally, balancing the equation ensures that the
relationship between the reactants and the product is correct.

Different Types of Chemical Reactions and How they are Classified

Many chemical reactions can be classified as one of five basic types. A thorough
understanding of these types of reactions is useful for predicting the products of an
unknown reaction. The five basic types of chemical reactions are combination,
decomposition, single-replacement, double-replacement, and combustion [4].

Task 1. Match Russian and English equivalents:

1) convert a) BBIMIAJIATh B 0CAJIOK

2) reactant b) ypaBHeHHE

3) chemical reaction C) mpeoOpa3oBBIBAThH

4) formation of bonds d) paspsIB cBs3el

5) precipitate €) 3amax

6) odor f) xummueckas peakuus
7) equation g) (popMHpOBaHUE CBA3EH
8) breaking of bonds h) peakranT

Task 2. Fill in the gaps with the words below. There are three words that
you don't need to use: substances, essential characteristic, color, odor, gas, change,
symbols, compound.

1. Noble yellow colour is ... of gold.

2. Oxygen is a ... that is formed from green plants.

3. Water contains many dissolved ....

4. In chemical equation elements are represented by special .... .
5. High and low temperature usually ... the speed of reaction.

18



Task 3. Say if the sentences are true or false:
. The starting substance of chemical reaction is called product.
. Signs help to identify a chemical reaction.
. In the result of the reaction colour, temperature of precipitation can change.
. The error in the equation separates reactants and products.
. The subscript represents the number of compounds participating in reaction.
. There are five basic types of reactions.
7. The number in front of the compound represents the number of atoms of this
element.

NN W~

Task 4. Answer the following questions:

1. How many substances take part in one chemical reaction?

2. What help to identify a chemical reaction?

3. How are elements of chemical reaction called?

4. What elements or characteristics may form or change in the result of
chemical reaction?

5. How are elements represented in equation?

6. What does the coefficient in front of a compound represent?

7. What does subscript represent?

8. What are the basic types of chemical reaction?

Task 5. Fill in the summary of the text “What is a Chemical Reaction?”
with the proper information:

A chemical reaction is a when one or more ~~ form one or
more different . In the result of chemical reaction starting substances - -
form final substances - . Indicators are the signs that
reaction. During reaction or of bonds take place. The characteristics of
chemical reaction are , , and others.

A chemical reaction is written in an . The in front of a
represents the number of moles. The represents the number of

.There are basic of  chemical reactions:
, , , double-replacement and

Task 6. Extra questions and tasks:***

a) use suffixes to form derivatives from the stems below. The derivative
should determine “subject”, “person” or “adjective”:
scien___, econom___, gene , mathema___, technolo___, chem___, biolo

Subject Person Adjective

Science scientist scien
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b) Sort out the words from the columns in a) above to fill in the table
below. Mind the stressful syllable.

0000 0 OO 00® 00 @00
1 1 1 1
2 2 2
3 3 3
4 4
5
6
7
8
O 0O O O O O00 OO O O
1 1 1 1
2
[5, p. 178]
Video Entry

Follow the link below, watch the video:
https://www.youtube.com/watch?v=ApJvQQLL2iY and
do the exercise below:

1. Make sure you know the following words and
word combinations:

Reaction, substance, chemical equation, symbol,
reactants, take part, products, error, condition, heat, make it
simpler, to be represented as, correct.

2. Answer the following questions:

1. What happens in a chemical reaction?

2. What does chemical equation show?

3. What are parts of chemical equation?

4. What does error represent?

5. Is the chemical equation in the video correct?
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Revision. Units 1-4

Task 1. Match Russian and English equivalents:

1  chemistry reaction a) oOpa3oBaHHE OCaJKa

2 hydrogen b) moaBepraThcs nMpeodpa3oOBaHUIM

3  liquid C) TOJHOE TOHUMAaHUE

4  substance d) Bomopon

5 undergo transformations €) XUMHYECKas peaKIlus

6  basic building blocks f) cocTtaBHOM d7IE€MEHT

7  subatomic domain g) TOBEJCHHE MAaTepUAJIOB

8  chemical bonds h) pacnagatbcs

9  enduring properties 1) KHJIKOCTb

10 develop theories J) BHYTpeHHssl 00J1aCTh

11 decompose k) enmHOE 3amelieHne

12 trace amounts 1) cienoBbie KOJIUYECTBA

13 formation of a precipitate m) XHMHYECKHE CBSI3U

14 single-replacement n) OCHOBHBIE CTPOUTEIbHBIE OJIOKU

15 constituent element 0) TOCTOSIHHBIE CBOICTBA

16 thorough understanding p) SIpo

17 nucleus q) oOmagaromui MIPOBOIHOM
CIIOCOOHOCTBIO

18 behaviour of materials r) BEHIECTBO

19 conductive s) paspabaTbIBaTh TEOPUU

Task 2. Do the crossword (crossword puzzle in American English). Give

English equivalents to the following Russian words:

Words outlined horizontally: Words outlined vertically:
1) azor 2) 3JIEeMEHT

5) ucnapenue 3) cBsi3u

7) KuIKUH 4) KuCIopo

8) Bogopon 6) xJ0p

9) wactuia 10) yriepon

11) BemecTBO
12) cTaOubHBIN, YCTONYHMBBIMA
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12
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Task 3. Answer the following questions:

1. What is chemistry concerned with?

2. What are the materials or products that show the achievements of chemistry?

3. What is element? How many elements are known today?

4. How are elements in the periodic table divided? Give examples.

5. What is chemical substance? What are possible states of chemical
substance?

22



Units 1-4. Test

Choose the correct variant to fill in the gaps in the sentences below:
1. There is no a substance smaller than

a) an element b) a particle Cc) an atom

2. The interaction between substances lead to violent

a) reactions b) mixtures c) sedimentations

3. Chemistry uses elements and create ones.

a) atomic, subatomic b) natural, artificial ~ c¢) temporary, permanent
4. Chemical element be divided into smaller substances.

a)can b)can't c)will be

5. Cesium and gallium are

a) liquids b) solids c) gases

6. The properties of s combined elements are the properties of its
compounds.

a) different from b) not different from c) the same as

7. Water is .

a) an element b) a mixture c) a particle

8. Seawater 1s a mixture of :

a) soda and lime b) water and carbonate c¢) water, sodium chloride

and other compounds

9. The starting substances in chemical reaction are called

a) products b) reactants c) inhibitors

10. One of the features of chemical reaction is formation and breaking of
a) precipitation b) bonds c) heat

11. Chemical reactions types are:
a) combination, decomposition, replacement and combustion
b) replacement and combustion

c¢) composition and decomposition.

12. The chemical elements are divided into:

a) liquids and solids b) metals, non-metals and metalloids
c) gaseous or plasma
13. Element consists of of atom.

a) one type b)two types c) three types

14. Non-Metals are

a) conductive b) non-conductive c) magnetic

15. There are more element on Earth than ones.

a) artificial, natural b) natural, artificial c) synthetic, natural
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Section 2

CHEMICAL PRODUCTS
Unit 5§
Polymers
o ",
4 v Task 1. Answer the following
o, - "j\’ ),;:f'“\;,a questions:
*:'9/ N alh 1). What do you know about polymers?
S o "\?_ - 2). Can you give example of polymer?
O e \Q Ll 3). Is a polymer simple or complex
%) 0 ;\ ' substance?
,;&W{ . N
>

Task 2. Translate the following words
with the international stems:

synthetic, chemical, molecule, mass, material, organism, protein, basis,
mineral, plastics, physical, thermodynamics, energy.

Task 3. Read and translate the text below. Use the following words:

1) monomers [ ma:nomoarz] - MOHOMEP

2) word [w3:d] - citoBO

3) repeating units [r1 pi:tig] - 3BeHBS OJIMMEpA

4) relative molecular mass [ 'relotiv] - oTHOcUTENbHAS MOJIEKYJISIPHAS Macca

5) nucleic acids [nucleic 'a@s1dz] - HyKJI€eHHOBBIE KUCTOTBI

6) feldspar [ feldspa:] — moaeBoii mmar

7) rubbers [ 'rabaz] — pe3una, kayuyk

8) physical basis [ 'fizik(o)l] — hu3uyeckas ocHoBa

9) continuous macroscopic material [ maekro(v) skopik] — omHOpOIHBIIM
MUKPOCKOITMYECKUIA MaTepual

10) bulk properties [balk] — cBoiicTBa 10 BceMy 00bemMy 00Opasiia

11) walks of life - cdepsl xu3HU

12) density [ 'densiti] - IOTHOCTH

13) insulation properties [nsjo 'le1f(o)n] — u30aAMOHHBIE CBOMCTBA

14) facile [ faesail] — moBepXHOCTHBIN

15) fertilizers [ 'f3:tolaizoz] - ynobpenue

16) synthetic fibres [sin Oetik 'faiboz | — cunTeTHYECKHE BOJTIOKHA

17) hygiene [ 'haid3i:n] - ruruena

18) crucial role [ 'kru:[(o)l] — pemaromast poan

19) lignin - muaTHH

20) weight distribution [wert distr1 bju:f(9)n] — pacnpeneneHne Harpy3Ku
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What are Polymers

Polymer is any of a class of natural or synthetic substances composed of very
large molecules, called macromolecules. They are multiples of simpler chemical units
called monomers.

The term "polymer" derives from the Greek word moAvg (polus, meaning
"many, much") and pépog (meros, meaning "part"), and refers to large molecules
whose structure is composed of multiple repeating units, from which originates a
characteristic of high relative molecular mass and attendant properties. The units
composing polymers derive from molecules of low relative molecular mass.

Polymers make up many of the materials in living organisms, including, for
example, proteins, cellulose, and nucleic acids. Moreover, they constitute the basis of
such minerals as diamond, quartz, and feldspar and such man-made materials as
concrete, glass, paper, plastics, and rubbers.

Polymer properties depend of their structure and they are divided into classes
according to their physical basis. Many physical and chemical properties describe
how a polymer behaves as a continuous macroscopic material. They are classified as
bulk properties, or intensive properties according to thermodynamics.

Nowadays, synthetic polymers are used in almost all walks of life. Modern
society would look very different without them. The spreading of polymer use is
connected to their unique properties: low density, low cost, good thermal/electrical
insulation properties, high resistance to corrosion, low-energy demanding polymer
manufacture and facile processing into final products.

Their application allows to save energy (lighter cars and planes, thermally
insulated buildings), protect food and drinking water (packaging), save land and
reduce use of fertilizers (synthetic fibers), preserve other materials (coatings), protect
and save lives (hygiene, medical applications).

Organic polymers play a crucial role in living things, providing basic structural
materials and participating in vital life processes. For example, the solid parts of all
plants are made up of polymers. These include cellulose, lignin, and various resins.
Cellulose is a polysaccharide, a polymer that is composed of sugar molecules. Lignin
consists of a complicated three-dimensional network of polymers. Wood resins are
polymers of a simple hydrocarbon, isoprene. Another familiar isoprene polymer is
rubber.

Polymer characterization spans many techniques for determining the chemical
composition, molecular weight distribution, and physical properties [6; 7].
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Task 4. Match English and Russian equivalents:

1) attendant properties a) TEPMOJMHAMUYECKHUE TTapaMeTphl
2) man-made materials b) Geron

3) concrete C) YIaKOBKa

4) unique properties d) cooTBeTcTByIOIINE CBOMCTBA

5) thermal properties €) TBEPJbIC YaCTH

6) packaging f) yHUKaJIbHBIE CBOMCTBA

7) solid parts g) TOXO0XKHE MOJIUMEPHI

8) familiar polymer

h) McKyccTBeHHBIE MaTepHUaIbl

Task 5. Give English equivalents to the following word combinations:

1) Gonee MPOCThIC XUMUYECKUE
COCTMHCHHUS

2) MHO>KECTBEHHbIE MOBTOPSIOIIHECS

CO€JIMHEHHUS

3) ocCHOBa MUHEPAJIOB

4) UCKYCCTBEHHBIE MaTepUaJIbl

5) cBOiiCTBA 110 BceMy 00beMy oOpasiia

6) yHUKaJIbHbIE CBOMCTBA

7) XOpollre U30JISIITUOHHBIE CBOMCTBA

8) BaykHasi poOJIb

9) TBepABIC YACTH

10) MOJIEKYJIBI caxapa

Task 6. Say if the sentences are true or false:
1. Polymers derive from the units of high molecular mass.

Cellulose is a monosaccharide.

bk

Rubber is example of isoprene.

Task 7. Answer the following questions:

What are monomers?

Nk W=

Task 8. Write a short version of the text.
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Polymers are parts of some minerals and diamonds.

Lingin consist of two-dimention network of polymers.

What is the origin of the word “polymer”?

How are polymers connected with living organisms?

What information do physical and chemical properties of polymers give?
What are the advantages of polymer use?




Video Entry

Follow the link below, watch the video:
https://www.youtube.com/watch?v=sp4AWe4UIgA
and do the exercise below:

1. Make sure you know the following words and
word combinations:

Wool, long chain, leather, starch, @ DNA
(deoxyribonucleic acid), impact, man-made, polystyrene
[pol1'stairi:n], carbon, backbone.

2. Answer the following questions:

1. In what groups are materials made of polymers defined?

2. What polymers are used to make: a) fibers; b) buildings; ¢) kitchenware;
d) cosmetics: ¢) medicine?

3. What activities are directly involved in polymer industry?

4. What activities are indirectly connected with polymer industry?

5. How do organic and non-organic polymers differ?

Unit 6
Paints

Task 1. Answer the following questions:

1. What do you know about application of paints in
industry?

2. What are paints made of?

3. What are the types of paints?

4.What kind of paints have you used? What for?

Task 2. Translate the following words with the international stems:

Pigmented, mastic, substrate, oxide, resin, component, granular, production,
combination, texture, synthetic, characteristics, temperature, manufacturer, aerosol,
practical, emulsion.

Task 3. Read and translate the text below. Use the following words:
1)  Hegman gauge - U3mepurens Xermana

2)  ochre [ ouko] — oxpa, 30510TO

3)  ambient ['@mbiont] — BHEITHUMN, OKPYKAIOIITUN

4)  substrate [ 'sabstrert] — cydcrpar, moatoxkka

5)  solid film [ 'splid] — mIoTHas mIeHKa
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6)  hematite [ hi:motart] — remaTuT, KpaCHBIH JKEJIC3HIK

7)  charcoal [ 'tfa:kovl] — npeBecHbIi yrosb

8)  manganese oxide [ mangoni.z pksaid] - moayTopHas OKMCh MapraHIia;
9) diluent ['diljuont] — pazbaBuTEIH, PACTBOPUTEID

10) polymer backbone [ polimo "bakboun] — momumepHast ocHOBa
11) film [film] - nnenka

12) binder [ 'bainds] — cBs3yrOIIIEE BEIIECTBO

13) thinner [ 0mo] — pa3zbaBuTeh, pa3KIKUTEITH

14) dye [da1] — kpacka, KpacUTEIb

15) watercolor [ wotor kolo] — akBapens, akBapenbHBIC KPACKU

16) solvent [ 'splv(o)nt] - pacTBOpUTEIHL

17) gaseous [ gasios] - pa3HOOOpa3HBIT

18) wvanish [ 'venif] — pacTtBoputens

19) wvehicle [ 'vi:ik(e)l] — 31. pacTBOpuUTEND, CBA3YIOIIEE BELIECTBO
20) impart [1m pa:t] — nepegaBaTh, COOOIIATH

What are Paints

One of the products of chemical industry used for manufacture today are paints
and lacquers.

Paint is any pigmented liquid, liquefiable, or solid mastic composition that,
after application to a substrate in a thin layer, converts to a solid film.

Paint was one of the earliest inventions of humanity. Some cave
paintings drawn  with red or yellow ochre, hematite, manganese  oxide,
and charcoal may have been made by early Homo sapiens as long as 40,000 years ago.

The vehicle of a paint is composed of the binder; or, if it is necessary to thin
the binder with a diluent like solvent or water, it is the combination of binder and
diluent. In this case, once the paint has dried or cured very nearly all of the diluent
has evaporated and only the binder is left on the coated surface. Thus, an important
quantity in coatings formulation is the "vehicle solids", sometimes called the "resin
solids" of the formula. This is the proportion of the wet coating weight that is binder, i.e.
the polymer backbone of the film that will remain after drying or curing is complete.

The binder is the film-forming component of paint. It is the only component
that is always present among all the various types of formulations. Many binders are
too thick to be applied and must be thinned. The type of thinner, if present, varies
with the binder.

Pigments are granular solids incorporated in the paint to contribute color. Dyes
are colorants that dissolve in the paint. Fillers are granular solids incorporated to
impart toughness, texture, give the paint special properties, or to reduce the cost of
the paint. During production, the size of such particles can be measured with
a Hegman gauge. Rather than wusing only solid particles, some paints
contain dyes instead of or in combination with pigments.

28


https://en.wikipedia.org/wiki/Hematite
https://en.wikipedia.org/wiki/Charcoal
https://en.wikipedia.org/wiki/Manganese_oxide
https://en.wikipedia.org/wiki/Liquid
https://en.wiktionary.org/wiki/mastic
https://en.wikipedia.org/wiki/Substrate_(materials_science)
https://en.wikipedia.org/wiki/Solid
https://en.wikipedia.org/wiki/Cave_paintings
https://en.wikipedia.org/wiki/Cave_paintings
https://en.wikipedia.org/wiki/Ochre
https://en.wikipedia.org/wiki/Hematite
https://en.wikipedia.org/wiki/Manganese_oxide
https://en.wikipedia.org/wiki/Charcoal
https://en.wikipedia.org/wiki/Homo_sapiens
https://en.wikipedia.org/wiki/Hegman_gauge
https://en.wikipedia.org/wiki/Dye

Paint is most commonly used to protect, color, or provide texture to objects.
Paint can be made or purchased in many colors—and in many different types, such as
watercolor or synthetic. Paint is typically stored, sold, and applied as a liquid, but
most types dry into a solid. Most paints are either oil-based or water-based and each
has distinct characteristics.

Clean up solvents are also different for water-based paint than they are for oil-
based paint. Water-based paints and oil-based paints will cure differently based on
the outside ambient temperature of the object being painted (such as a house.)
Usually the object being painted must be over 10 °C (50 °F), although some
manufacturers of external paints/primers claim they can be applied when
temperatures are as low as 2 °C (35 °F).

Paint can be applied as a solid, a gaseous suspension (aerosol) or a liquid.
Techniques vary depending on the practical or artistic results desired. Paints are used
for a number of coatings: primers, emulsion paints, vanishes and shellacs, wood
stains, etc. [8].

Task 4. Match English and Russian equivalents:

1) pigmented liquid a) mepenaThb BET

2) cave paintings b) pazxmxaTh

3) to thin C) TBEpJbIE PACTBOPUMBIE BEIIECTBA
4) vehicle solids d) pactBopsITH

5) resin solids €) MUTMEHTHPOBAHHAS KUIKOCTh

6) to contribute color f) TBepxble YacTUIIbI

7) dissolve g) TBEpJbIE CMOJIbI

8) solid particles h) HackaJIbHbIE PUCYHKH

Task 5. Match the words and word combinations in two columns to make
possible combinations:

1) the earliest inventions a) after drying or curing
2) remain b) paints

3) granular C) sapiens

4) impart d) color

5) oil-based or water-based e) of humanity

6) outside f) toughness

7) Homo g) ambient temperature
8) contribute h) solids
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Task 6. Fill in the gaps with the word combinations below:
substrate, liguid, oil-based  paint, binder, liquefiable, varies,
mastic composition

1. The ... carbon dioxide gases is the mixture of gases with the boiling
temperature from — 50 to o degrees Celsius.

2. To protect metal coatings, reservoirs, brick and concrete surfaces ... is used.

3. ... is a chemical substance that undergoes transformation under the influence
of ferment.

4. The film in paint-and-lacquer coatings is formed by ... .

5. The thickness of binders ... depend on the thinner.

6. Water is a unique substance that can exist as ..., gas or vapour.

7. The films of .... left after hardening is not so hard as the film left after other
paints.

Task 7. Say if the sentences are true or false:

1. Paints when dry turn to liquefied film.

2. The earliest paints were made from natural ingredients.

3. The important characteristics of coating is the proportion of wet coating
weight.

4. Pigments contribute to paint thickness.

5. The characteristics of water- and oil-based paints are the same.

6. There are different types of solvents for different paints.

7. The ambient temperature for all surfaces to be painted is below 10 degrease
Celsius.

Task 8. Answer the following questions:
. What does paint consist of?
. Where were the first paints used?
. When did the paint appear?
. What can act as diluent in paints?
. What is indispensible ingredient of any paint?
. What is the role of fillers of paints?
. What kind of paints are there?
. What influences paint curing?
. Why are there different paint techniques?
0. What types of coating do you know?

=0 001NNk WN -

Task 9. Fill in the outline of the text with the words from the text in Task 3:

Paint is solid composition. It is one of the earliest of
humanity. The vehicle of paint is or : solvent or water. When
paint dries, diligent is and binder is left. or 1s an important
indicator of paint, it is the proportion of a weight of a wet coating.
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are colorants in paint, but are solids that influence the texture of

paint.
Paints are watercolor or . Depending on the base, pains can be
or . These paints cure differently based on the ambient
Paints are applied as solids, or liquids using different techniques.
Video Entry

Follow the link below, watch the video:
https://www.youtube.com/watch?v=gyKTUmnHH-M
and do the following exercises:

1. Make sure you know the following words
and word combinations:

Highlighter pen, electrical conveyer, barrel, nib,
cup, ink, mechanic arm, metallic charge.

2. Put the steps in highlighter pen production in a correct order according
to the video entry:
a). Nibs are put into pens.
b). Ink reservoirs are made.
c). Melted plastic is put into the container.
d). Clear pen barrels are produced.
e). A dye is added into water.
f). Cups are put into nibs.
g). Ink reservoirs are put into barrels.
h). The thickness of water is measured.
1). Reservoirs are injected with ink.

3. Answer the following questions:

1. How many highlighter pens are produced in one production line?
2. What force is applied to make barrels?

3. What are ink reservoirs made of?
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Unit 7
Lacquers

Task 1. Answer the following questions:

1. Where are lacquers applied?

2. How effective is the lacquer use?

3. What is the difference between paints and
. lacquers?

Task 2. Translate the following words with

the international stems:

Group, lac, secretion, pigment, to produce, matte, latex, synthetic, polymers,
organic, aesthetic, ingredients, category, form, type, risk, toxic, result, shellac,
automobile.

Task 3. Read and translate the text below. Use the following words:

1) finishes [ finif] — oTnenka

2) lac insect [lak 'msekt] — Hacekomoe cemeiicTBa Kerriidae, 1akoBbIX
HACEKOMBIX

3) acrylic resin [o'krilik ‘rezin] - akpuiioBast cmona

4) organic solvents [0:'genik "splvonts] - opraHudeckure pacTBOPUTEIIH

5) durable [ 'djuorab(o)l] - monroBeuHbIit

6) aesthetic [|i:s Oetik] — acTeTnueckuit

7) food-safe - 6e3onacHbie MPOIYKTHI TUTAHUS

8) vary [ veor1] — BapbHpOBaThCS

9) process [ prouses] - oOpabaThIBaTh

10) impurity [1m pjuoriti] — mpuMech, HEYUCTOTA

11) stir [st3:] — momenmBaTh, pa3MenIMBaTh

12) environmental consideration [1nvairon ment(o)l konsido re1f(o)n] — yuér

BO3JICMCTBUS HA OKPYKAKOIIYIO CpeTy

13)
14)
15)
16)
YaCTUIIBI
17)
18)
19)

environmentally friendly — sxonoruunbIit

fumes [fju:mz] — BeIXJI0MIBI

hazardous [ "hazodos] — onacHbIi

airborne particulates [ eabo:n pa: tikjulots] - B3BelIeHHBIE B BO3TyXE

lungs [lanz] - nerkue
under-hood [ 'Ands hud] — BHyTpeHHUI
industrial applications [ dastrial  @pli 'keifonz] — npumenenue B

IMPOMBIINIJIICHHOCTH

20)

sheen level [[i:n 'lev(9)l] - ypoBeHs Oiiecka
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Lacquers: their Essential Characteristics

The term lacquer is used for a number of hard and potentially shiny finishes
applied to materials such as wood or metal. These fall into a number of very different
groups.

The term lacquer originates from the Sanskrit word /aksha (1181 ) representing

the number 100,000, which was used for both the lac insect (because of their
enormous number) and the scarlet resinous secretion,
rich in shellac.

Lacquers are thermoplastic coatings that form
films by solvent evaporation. In these coatings, a
blend of solvents is typically used to achieve the
proper solvency, evaporation rate, and cost.

In modern techniques, lacquer means a range of
clear or pigmented coatings that dry by solvent
evaporation to produce a hard, durable finish. The

Lac Insect finish can be of any sheen level from ultra matte to

high gloss, and it can be further polished as required.

Lacquer finishes are usually harder and more brittle than oil-based or latex paints,
and are typically used on hard and smooth surfaces.

In terms of modern finishing products, finishes based on shellac dissolved
in alcohol are often called shellac or lac to distinguish them from synthetic lacquer,
often called simply lacquer, which consists of synthetic polymers (such
as nitrocellulose, cellulose acetate butyrate ("CAB"), or acrylic resin) dissolved
in lacquer thinner, a mixture of various organic solvents. Although synthetic lacquer
1s more durable than shellac, traditional shellac finishes are nevertheless often
preferred for their aesthetic characteristics, as with French polish, as well as their
"all-natural" and generally food-safe ingredients.

Types of lacquer vary from place to place but they can be divided into
unprocessed and processed categories.

The basic unprocessed lacquer is called raw lacquer (ki-urushiin Japanese,
shengqi in Chinese). This is directly from the tree itself with some impurities filtered
out. Raw lacquer has a water content of around 25% and appears in a light brown
colour. This comes in a standard grade made from Chinese lacquer, which is
generally used for ground layers by mixing with a powder, and a high quality grade
made from Japanese lacquer.

The processed form is a form in which the lacquer is stirred continuously until
much of the water content has evaporated. These lacquers are generally used for the
middle layers. Japanese lacquers of this type are generally used for the top layers.

Due to health risks and environmental considerations involved in the use of
solvent-based lacquers, much work has gone into the development of water-based
lacquers. Such lacquers are considerably less toxic and more environmentally
friendly, and in many cases, produce acceptable results. While water-based lacquer's
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fumes are considerably less hazardous, and it does not have the combustibility issues
of solvent-based lacquers, the product still dries fairly quickly. Even though its odor
i1s weaker, water-based lacquers can still produce airborne particulates that can get
into the lungs, so proper protective wear still needs to be worn. More and more water-
based colored lacquers are replacing solvent-based clear and colored lacquers in
under-hood and interior applications in the automobile and other similar industrial
applications. Water-based lacquers are used extensively in wood furniture finishing
as well [9; 10].

Task 4. Match English and Russian equivalents:

1) synthetic lacquer a) ypOBEHb OyiecKa

2) sheen level b) CBeTI0 KOPUYHEBHII

3) high gloss C) TpUEMJIEMbIN PE3yIbTAT
4) light brown d) MeHee ornacHbIC

5) acceptable results €) CHHTETHYECKHUU JIaK

6) less hazardous f) 3amuTHBIN cloi

7) protective wear g) JIPpEeBECHOE NOKPBITHE

8) wood finishing h) cunbHBIN OeCK

Task 5. Match the following word combinations to make possible
statements. More than one combination is possible:

1). Solvent-based lacquers a) are less toxic

2). Water-based lacquers b) are usually used for top layers

3). Japanese lacquers c) isrich in shellac

4). Synthetic lacquer d) involve health risks

5). Sheen level e) 1is more durable than shellac

6). Oil-based or latex paints f) help to achieve the proper solvency
7). Scarlet resinous secretion g) varies from matte to high gloss

8). A blend of solvents h) are less hard than lacquer finishes

Task 6. Fill in the gaps with the word combinations below:
Brittle finish, middle layers, ground layers, top layers, dries fairly quickly,
weak odor, brittle.

1. Natural paints are ecologically sustainable but give less strong and ... .
2. Glass is hard but also ... .
3. Lacquers with less water contents are applied for .... . Analogues Japanese
lacquers are used for ....

4. Paints with drying oils ....
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5. To make ... of timber harder concrete additives are used.
6. After applying any paint or lacquer on any surface the ... will be smelt for
several days.

Task 7. Say if the sentences are true or false:

. Solvents influence the cost and evaporation of lacquer.
. Oil-based paints are more brittle than lacquer finishes.
. Shellac is synthetic lacquer.

. Raw lacquers are one fourth of water.

. Processed lacquers contain less water.

. Solvent based lacquers are healthier.

. Water-based lacquers are more widely used today.
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Task 8. Answer the following questions:
What materials is lacquer applied for?
Where is shellac produced from?
How id film in lacquers formed?
What surface effect do lacquers produce?
What is more preferable: synthetic lacquer or shellac? Why?
What types of lacquer are there?
What types of lacquers are used for ground and middle layers? Why?
8. What are the tendencies in lacquer production due to environmental
considerations?
9. Why does protective wear needs to be worn when working with lacquers?
10. Where is water-based lacquer used?

Nk =

Task 9. Fill in the outline of the text with the words from the text in Task 3:

Lacquers are used to produce finishes and to apply it on or
. Lacquers form films by evaporation. They produce hard,
durable : ultra to gloss.

Lacquer finishes are more than paints and are used on and

surfaces. There are lacquers and shellac. lacquer is more
durable than . Shellac is more natural and contains ingredients.

The main type of lacquer is called raw lacquer. 1t 1s 25% of

and is in colour. In type of lacquer more water
content is evaporated.

Due to health risks and environmental considerations today =~ - lacquers
are popular. They are less and doesn’t have issues of other
types. Its 1s weaker , but still needs to be worn. They are used
in under-hood and applications and  furniture
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Video Entry

Follow the link below, watch the video:
https://www.youtube.com/watch?v=I5FyGxtjOYw and
do the following exercises:

1. Make sure you know the following words
and word combinations:

Applying coating, cultural heritage, craft, Chinese
art, hue, lacquer mining, lashing, recover, perpetuate,

lacquer cutting.

2. Choose the verbs from the list below which describe the process of
lacquer production. There are five verbs that you don't need to use. Put the
verbs in an order of the lacquer process production according to the video entry:

Filtering, stirring, plating, mixing, applying lacquer, polishing, precipitating,
heating, wipe again, drying, adding, colouring, evaporating.

. Answer the following questions:

. When did the art of lacquer coating started?

. How is lacquer mined?

. What device is used for polishing? Why?

. How many steps are there in lacquer coating?

. Do the Chinese use natural or synthetic coating? Why?

. What are the restrictions in lacquer mining process? Why?
. How long will the lacquer coating last?

NN kW~ W
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Revision. Units 5-7

Task 1. Match Russian and English equivalents:

chemical units

a) TOJIEBOM IITIAT

feldspar

b) XuMHUYECKHI COCTaB

physical properties

C) XUMHWYCCKUEC 3JICMCHTHI

high resistance

d) TBeploe MOKPHITHE

€) pa3daBUTEIb, PACTBOPUTEID

vehicle of a paint

f) BBICOKOC COIIPOTHUBJICHUC

1
2
3
4
5 chemical composition
6
7
8
9
1

solid film g) COCTaB MOKPBITHI
diluent h) moaxopsias pacTBOPUMOCTD
coatings formulation 1) Qusndeckue cBoMCTBa
0 watercolor paint J) Oe3omnacHbie TUISt MUILEBBIX
TPOTYKTOB MHTPEIUCHTHI
11 proper solvency k) mapeI aka
12 durable finish 1) akBapesbHast Kpacka
13 food-safe ingredients m) pacTBOPHUTENb, CBSI3YIOIIEE
BEIECTBO

14 ground layers

n) J0JTOBEYHOE MOKPHITHE

15 lacquer's fumes

0) HIDKHHI CJI0M

Task 2. Do the crossword (crossword puzzle in American English). Give
English equivalents to the following definitions:

Words oriented
horizontally:

1. A substance that gives colour to the mix

3. Opposite to liquid

5. A substance which molecules consist of

many repeating units

Words oriented
vertically:
2. A substance that connects the
elements in a mix
4. A substance that eliminates the
other substance

9. Black waterproof material made from gum 7. Transparent substance used for

elastic, used to produce boots.
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6. Material which looks like thread
8. Hard building material made from
concrete, sand and water.
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Task 3. Answer the following questions:
1. What are the examples of materials that contain polymers?
. What are advantages of polymer use?
. In what forms do natural polymers present in environment?
. What are basic ingredients of paint? Why are they important?
. What are the main types of paints? In what way are they different?
. Where is lacquer used?
. What are advantages and disadvantages of synthetic lacquers and shellac?
. What is the popularity of lacquers according to environmental
considerations?

OO LN b WIN

Units 5-7. Test
Choose the correct variant to fill in the gaps in the sentences below:

1. Polymers are units composed of

a) nanomers b) monomers ¢) multimers

2. Polymers are parts of such materials as glass, paper and
plastics.

a) natural b) organic ¢) man-made

3. There are different classes of polymers depending on their basis.

a) physical b) chemical c¢) mechanical

38



4. The solid parts of all plants are made of
a) non-organic polymers b) organic polymers ¢) lignin
5. consists of sugar molecules.
a) Lignin  b) Cellulose ¢) Wood-resin
6. consist of hydro-carbon and isoprene.
a) Cellulose and cotton b) resin and rubber c¢) concrete and
wood
7. After drying paints are converted into .
a) thin layer b) hard plastics ¢) solid film

8. Paints exist for years.
a) more than 50 000 b) less than 50 000 ¢) more than
100 000
9. The quality of paints is determined by
a) “vehicle solids” b) “vehicle liquids” ¢) “diluents”

10. To give paint special properties are added.
a) solvents b) thinners c) fillers

11. Paints can be and synthetic.
a) watercolour b) polychromic ¢) monochrome

12. Solvents for oil-based and water-based paints are
a) the same b) different c) not necessary to use

13. The outside temperature of the painted surface must be
a) below 2°C b) above 2°C c) over 10°C

14. lacquer 1s made of lac insect.
a) ancient b) synthetic ¢) natural

15. Lacquers dry by of solvent.
a) mixing b) heating c) evaporation

16. Lacquer finishers are usually than latex paints
a) harder b) lighter c) softer

17. Shellac finishers are preferred because their characteristics.
a) durable b) solvent c) aesthetic

18. lacquers can have some impurities.
a) processed b) unprocessed c) all types of

19. Processed lacquers are used for layers.
a) top b) top and middle ¢) ground
20. lacquers are less toxic than lacquers.
a) solvent-based, water-based b) colorless, pigmented

c) water-based, solvent-based
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Section 3

CHEMICAL PROCESSES
Unit 8
Chemical Technology
Task 1. Answer the following questions:

1. What processes are characterized as
chemical technology?
: 2. What products are made using chemical
| technology?
3. What can promote to chemical technology
| development in future?

Task 2. Translate the following words
with the international stems:

Profession, engineering, physical, physics, materials, technique, person,
process, manufacture, technology, complex, inorganic, organic, ceramics, discipline,
modern, biology.

Task 3. Read and translate the text below. Use the following words:

1) intimately [ 'mtimatli] - 6113K0

2) application [&pli kerf(o)n] — mpumeHeHue

3) convert [kon v3:t] — mpeBpamath

4) concern [kon's3:n] — umMeTh 1eIN0 €

5) chemical engineer [ 'kemik(s)l end31 nia] — HHKEHEP-XUMHUK

6) maintenance [ memnt(o)nans] — TEXHUYECKOE 0OCITYKUBaHUE

7) large-scale [ la:dzskeil] — B kpynmHoM maciirabe

8) branch [bra:n(t)[] — oTpacib

9) process engineer [ provses end31 nio] — HUHKEHEP-TEXHOJIOT

10) implement [ tmpliment] — BBITTONHSTH, OCYIIECTBIISATh

11) fuels [ 'fju:olz] — BumbI TOMIITMBA

12) fertilizer ['f3:tilaizo] - ynoOpenue

13)insecticide [insecticide] - WHCEKTHIIMI, CPEICTBO JUI HMCTPeOJICHHS
HACEKOMBIX

14) explosive [|ik splousivz] — B3pbpIBUaTOE BEUIECTBO

15) detergent [d1 t3:d3(o)nt] — MorOIIIEE CPEACTBO

16) cleaning fluid ['flu:id] — uyncTsmas sxuaKOCTH

17) fragrance [ freigronsiz] - apomar

18) additive [ aditiv] - noGaBka
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19) processing [ ‘prouvsesin] - oOpaboTka

20) coating [ 'koutiy] - mokpeITHE

21)ink [mk] - kpacka

22)sealant [ 'si:lont] — repMeTUK, YIJIOTHUTEIb
23) adhesive [od hi:stv] - kel

24) intertwine [Into twain] - meperieTaTh

Chemical Technology as a Brunch of Engineering

Engineering and technology are separate but intimately related professions. As
concerned to Chemical Technology/Engineering the definition is "Chemical
engineering is the branch of engineering that deals with the application of physical
science (e.g. chemistry and physics), with mathematics, to the process of converting
raw materials or chemicals into more useful or Valuable forms. In addition to
producing useful materials, chemical engineering is also concerned with pioneering
valuable new materials and techniques, an important form of research and
development". A related term with a wider definition is chemical technology. A
person employed in this field is called a chemical engineer.

Chemical engineering largely involves the design and maintenance of chemical
processes for large-scale manufacture. Chemical engineers in this branch are usually
employed under the title of process engineer.

Chemical engineering is applied in the manufacture of a wide variety of
products implemented by chemical industry. Chemical industry is complex of
processes, operations, and organizations engaged in the manufacture of chemicals
and their derivatives. The chemical industry may be described simply as the industry
that uses chemistry and manufactures chemicals. It manufactures inorganic and
organic industrial chemicals, ceramics, fuels and petrochemicals, agrochemicals
(fertilizers, insecticides, herbicides), plastics and elastomers, poleochemicals,
explosives, detergents and detergent products (soap, shampoo, cleaning fluids),
fragrances and flavors, additives, dietary supplements and pharmaceuticals. Closely
allied or overlapping disciplines include wood processing, food processing,
environmental technology, and the engineering of petroleum, glass, paints and other
coatings, inks, sealants and adhesives.

The modern discipline of chemical engineering encompasses much more than
just process engineering. It is often intertwined with biology and biomedical
engineering [11].

Task 4. Match English and Russian equivalents:

1 physical science 1) repMeTuku

2 valuable forms 2)  UIEHHBIE TEXHUKHU

3 valuable techniques 3) o0OpaboTka IpeBECUHbI

4 detergent products 4)  ¢duzmyeckue oTpaciau HayKu
5 wood processing 5)  TOKpPBIBAIONINE MAaTEPUAITBI
6 coatings 6)  1eHHbIe GOpPMBI

7 sealants 7)  MOIOUIME CPEJCTBA

8 engineering of petroleum 8)  mpou3BOJCTBO HEDTHU
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Task 6. Give English equivalents (synonyms) from the text to the following
words:

1  building

job

initiating

more general

production

natural

includes

XA N ||

connected with

Task 7. Say if the sentences are true or false:

1. One of the aims of chemical engineering is to transform materials into
more useful forms.

2. Chemical engineering is a part of chemical technology.

3. Chemical engineering deals only with producing inorganic industrial
chemicals.

4. Chemical engineering works in close connection with biology and physics.
5. Fertilizers, insecticides, herbicides are all detergent products.

Task 8. Answer the following questions:

1. What is the difference between chemical technology and chemical
engineering? What are these sciences?

2. What does chemical industry produce?

3. What are the examples of agrochemicals?

4. What disciplines are closely connected with chemical industry?

5. What other branches of science is chemical industry related to?

Task 9. Fill in the summary of the text with the proper words from the text
in Task 3:

Chemical Technology of chemical deals with the
of physical science and or conveying materials into more
or valuable form. The person who works in the field of chemical
technology is called . Chemical engineering is also connected
with design and of chemical processes for manufacture.
Chemical engineering manufactures a wide of products implemented by
. It manufactures and industrial chemicals,
(fertilizers and insecticides), explosives, detergent products
( , , ), etc. and processing are
closely connected with chemical technology.
Modern chemical engineering is connected with and
engineering.
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Video Entry

Follow the link below, watch the video:
https://www.youtube.com/watch?v=2kttVyakHN4
and do the following exercises:

1. Make sure you know the following words and
word combinations:

Gum base, flavouring, add, pour, syrup, soft, sweetener,
dough, pre-extruder, squeeze, strip, heat up, cut, cooling,
chamber wrap, slow motion, replay, scale.

2. Find the verbs in the list above that may refer to the process of gum
production.

3. Say what do these numbers in the video refer to:
1869, 1928, 20 minutes, 900 pieces.

4. Put the stages in the gum production in the correct order according to
the video entry:

a) add colour and flavor

b) pour gum base into mixer

c) the gum pieces are wrapped

d) pour the syrup and sweetener

e) the gum is cut into bite size pieces

f) the mass is squeezed through the extruder

g) blend the ingredients

h) the bubble gum is put into the container and sealed

1) blend the ingredients
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Unit 9
Chromatography

Task 1. Answer the following questions:
1). Have you ever heard about chromatography?
2). When does a man need compose or decompose elements? How are
composed/decomposed elements applied?
3). What are the ways to combine or separate chemical elements?

Task 2. Translate the following words with the international stems:
Analytical, individual, analyze, type, ion, basic, phase, gas, zone, biological,
chemical, molecular, virus, method

Task 3. Read and translate the text below. Use the following words:

1) separate [ seprot] — oTACIATD

2) liquid [ likwid] — kuakui, sKUAKOCTh

3) 1on-exchange [1ks tfeind3] — noHHsIli 0OMEH

4) affinity [o finiti] — poacTBo

5) mobile phase [ moubail] — nonBmxHas daza

6) contiguous [kon tigjuo] stationery [ sterf(a)n(o)r1] phase —

MIPOJIOJDKUATEIbHAS CTAallMOHApHAs (asa

7) degree of adhesion [ad hi:3(o)n] — cTenens cuemieHus

8) silica [ siliko] — kpemHe3em

9) driving [ drarvin] force [fo:s] — nBuxymas cuna

10) exert [1g z3:t] — HanpsraTh

11) solute [ 'splju:t] — pacTBOpeHHOE BEIIECTBO

12) ionic charge [a1 pnik] — HOHHBIH 3apsija

13) viscosity [v1 skpsiti] — BI3KOCTb, TATYYECTh

14) nonflowing [non 'flovig] solvent [ 'splv(o)nt] — HeTEeKy4Hil pacTBOPUTEIND

15) hydrocarbons [ haidre 'ka:bonz] — yrneBomopost

16) foreknowledge [fo: nolid3] — nmpenBunenue, mpeamnonoxeHue

17) versatile [ 'v3:sotail] — yHuBepcabHBINA, MHOTOTPaHHBIN

18) forensic [forensic] science [science] — KpUMUHATUCTUKA

19) abused [0 'bju:zd] — upe3mepHO UCTIOIH30BATH

20) unequal [An '1:kw(9)l] — HepaBHOMEPHBIIA

21) resolving power — pa3zpemiaroiias cujia
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The Wonder of Chromatography

‘Chromatography’ is an analytical technique commonly
used for separating a mixture of chemical substances into its
individual components, so that the individual components can
be thoroughly analyzed. There are many types of
chromatography  e.g., liquid chromatography, gas
chromatography, ion-exchange chromatography, affinity
chromatography, but all of these employ the same basic
principles. Chromatography is a separation technique that
every organic chemist and biochemist is familiar with [12].

Chromatography consists of two phases: one mobile phase and one contiguous
stationery phase. The stationery phase is liquid or solid and the mobile phase is gas or
liquid. The compound mixture moves along with the mobile phase through stationery
phase and separates depending on the different degree of adhesion (to the silica) of
each component in the sample or the compound mixture [13].

Chromatography is one of several separation techniques defined as differential
migration from a narrow initial zone. Electrophoresis is another member of this
group. In this case, the driving force is an electric field, which exerts different forces on
solutes of different ionic charge. The resistive force is the viscosity of the nonflowing
solvent. The combination of these forces yields ion mobilities peculiar to each solute.

Chromatography has numerous applications in biological and chemical fields.
It 1s widely used in biochemical research for the separation and identification of
chemical compounds of biological origin. In the petroleum industry the technique is
employed to analyze complex mixtures of hydrocarbons.

As a separation method, chromatography has a number of advantages over
older techniques—crystallization, solvent extraction, and distillation, for example. It
is capable of separating all the components of a multicomponent chemical mixture
without requiring an extensive foreknowledge of the identity, number, or relative
amounts of the substances present. It is versatile in that it can deal with molecular
species ranging in size from viruses composed of millions of atoms to the smallest of
all molecules—hydrogen—which contains only two; furthermore, it can be used with
large or small amounts of material. Some forms of chromatography can detect
substances present at the attogram (10™'° gram) level, thus making the method a
superb trace analytical technique extensively used in the detection of
chlorinated pesticides in biological materials and the environment, in forensic
science, and in the detection of both therapeutic and abused drugs. Its resolving
power is unequaled among separation methods [14].

Task 4. Match English and Russian equivalents:

1) thoroughly analyzed a) addunnas xpomarorpadus

2) affinity chromatography b) pactBOpHUTEINDH

3) separation technique C) TIIATEJIbHO aHAJIM3UPOBAHHBIN
4) contiguous stationery phase d) HeTexkyuuil pacTBOPUTEIH

5) different degree of adhesion €) KpeMHe3eM

6) silica f) TexHuka pazneneHus
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7) the resistive force g) CcuJia CONMPOTUBIICHUS

8) nonflowing solvent h) pa3au4yHbIC TEXHUKU CLETUICHHS

9) solute 1) MPOJOJDKUTEIIbHAS HETIOIBIDKHAS
daza

Task 5. Give English equivalents:

1) anamuTHYECKas TEXHUKA

2) OTACJIBHBIC KOMIIOHCHTBI

3) JKHUIKOCTHasi XpoMoToTrpadus

4) monpwxkHas (aza

5) KHMAKOCTH

6) cTeneHb CKpEeIIeHUs

7) DSIEKTPOHHOE MOJIe

8) HOHHBIN 3apsij

Task 6. Fill in the gaps with one of the following words/word
combinations:

chemical field, compound mixture, petroleum industry, advantages, biological
origin

1. Basic products in the are oil and gasoline.

2. One of the of the chromatography is ability to separate
even small quantities of a substance.

3. Substances of can be natural or synthetic.

4. In the process of chromatography is divided into individual
components.

5. Organic chemistry, non-organic chemistry and oil chemistry are part of

Task 7. Say if the sentences are true or false. Prove your choice.

1. Chromatography is not widely popular in chemical world.

2. Chromatography consists of 3 phases.

3. Mixtures go through stationary phase first, than it follows mobile phase.
4. Chromatography and electrophoresis are the same processes.

5. Chromatography detects various sizes of matter.

Task 8. Answer the following questions:

1. Why is chromatography used?

2. What forms of matter are involved in mobile and stationary phases?
3. What is the principle of electrophoresis work?

4. Where is chromatography applied?

5. What are the names of older techniques used before chromatography?
6. What are advantages of the method of chromatography?

7. Are there methods of separation of an equal efficiency today?
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Task 9. Fill in the short narration of the text with the proper words and
phrases.

Chromatography is a technique. It separates
in to components. There are chromatography,
chromatography, chromatography and other types.

It consists of two phases: phase and  phase. During these phases the
compound mixture is separated depending on degree of of each component.
Electrophoreses is also a technique, but it uses field
that exerts on solutes.

Chromatography is used in and fields. It has a number of
over older techniques: you don't need to know ,
or amount of a substance, it is (deals with different
sized of molecules), it can detect substance at the level. These advantages make
it unequaled among methods.

Task 10. What is practical application of chromatography? Think of some
examples of its use in industry and make presentation to the class.

Video Entry

Follow the link below, watch the video:
https://www.youtube.com/watch?v=uOhefwQBAbI
and do the exercise below:

1. Make sure you know the following words and
word combinations:

Coloured marker, filter paper, start line, pencil,
concentrated spots, sample, distinguish, soluble solvent,
water-based ink, dye, immerse, beaker, Rf values.

. Answer the following questions:

. What are some of the advantages of chromatography use?

. Why was water used as a solvent in the video?

. Why do we cover the beaker?

. What for do we measure solvent front?

. What colour sport is made of with the use of only one dye?
. What dye is the most soluble? Why?

. What dye is the least soluble? Why?

. What do the second and the third experiments show?

. Why do we place spots above the water level?

O 0 JIN DN W~
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Unit 10
The Work of Chemical Engineer

Task 1. Answer the following questions:

1). What do you think the work in chemical
industry connected with?

2). What makes the work of chemical engineer
attractive?

3).What are the risks involved in this profession?

Task 2. Translate the following words with the
international stems:

Specialists, design, economic, reactions,
temperature, laboratory, filtration, distillation,
configurations, transport, conservation, models, automotive, gel, genome, physics.

Task 3. Read and translate the text below. Use the following words:

production chain [pro ' dak[(o)n tfemn] — cepuitHoe IPOU3BOICTBO
complicate [ komplikert] — ycrmoxxasaTh
"showcase" reaction [ 1 &k[(o)n] — «peakuusi AeMOHCTpAIUN»
high-pressure [ har ‘pre[o] — BeIcOKOE JaBieHNe
low yield [ji:1d] — HU3Kas IPOAYKTUBHOCTH
arduous work [ 'a:djuas | — Tpyanas padbota
evaporator [1 vaepd reto] — ucnapuTelnb
economic advantage [ od ' va:ntid3] — s5KoOHOMHUYECKOE IIPEUMYIISCTBO
unit operations [ Dpa re1fonz] — oneparyu, 00bETMHEHHBIE B OJHOM
MTPOM3BOJICTBEHHOM IIIare

10 momentum-transfer operations [mo 'mentom traens {3:(r)] — onepanuu
repeauu UMITYJIbCa JBHKCHHS

11 chemical synthesis [ sm01sis] — XuMu9YeCKkuii CHHTE3

12 chemical separation [sepa re1f(o)n] — XUMHYESCKUH pacIiaj

13 conservation [kpnsa'vei[(a)n] — coxpaHenue

14 plant [pla:nt] — cTpouTenbHas MIOIIAaKA

15 encompass [1n ' kampas] — 3akirouars B ceOe

16 commodity [ke mpditi] — mpoayKT, TOBap MUPOKOro NOTPEOICHUS

17 specialty chemicals ['spef(9)ltt 'kemikolz] — xumuueckue npoayKThI
TOHKOT'O OPTaHUYECKOTO CUHTE3a

18 high-performance material [hatr pa'fo:m(o)ns] — marepuan ¢
ITOBBIINIEHHBIMH TEXHOJIOTHYSCKUMH ITOKA3aTEIIIMHU

19 application [&pl1 ke1f(a)n] — nmpumeHeHue

20 fiber [ faitbor] — BoOJIOKHO

O 001N DNk~ W —
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21 fabrics ['faebriks] — Tkanu

22 dye-sensitized solar cell [dar 'sensitaizd] — cosHeuHble OaTapeiiku u
CCHCHOMIM3UPOBAHHBIM KPACUTEIEM

23 adhesives [od hi:s1vz] — kiIeiikue BelecTBa

24 mapping [ ' mapin]| — oroOpaxkeHue, MOCTPOCHUE MOJICITH

25 mass produce [maes pro’'dju:s] — 3amyckaTh MacCOBO€ MPOU3BOIACTBO

Chemical Engineer: their Field of Work

The field of chemical technology applies a wide range of specialists, they can
generally be called Chemical Technologists or Chemical Engineers.

Chemical engineers design processes to ensure the most economical operation.
This means that the entire production chain must be planned and controlled for costs.
A chemical engineer can both simplify and complicate "showcase" reactions for an
economic advantage. Using a higher pressure or temperature makes several reactions
easier; ammonia, for example, is simply produced from its component elements in a
high-pressure reactor. On the other hand, reactions with a low yield can be recycled
continuously, which would be complex, arduous work if done by hand in the
laboratory. It is not unusual to build 6-step, or even 12-step evaporators to reuse the
vaporization energy for an economic advantage. In contrast, laboratory chemists
evaporate samples in a single step. The individual processes used by chemical
engineers (e.g. distillation or filtration) are called unit operations and consist of
chemical reactions, mass-, heat- and momentum- transfer operations. Unit operations
are grouped together in various configurations for the purpose of chemical synthesis
and/or chemical separation. Some processes are a combination of intertwined
transport and separation unit operations, (e.g. reactive distillation).

Three primary physical laws underlying chemical engineering design are
conservation of mass, conservation of momentum and conservation of energy. The
movement of mass and energy around a chemical process are evaluated using mass
balances and energy balances, laws that apply to discrete parts of equipment, unit
operations, or an entire plant. In doing so, chemical engineers must also use
principles of thermodynamics, reaction kinetics and transport phenomena. The task of
performing these balances is now aided by process simulators, which are complex
software models that can solve mass and energy balances and usually have built-in
modules to simulate a variety of common unit operations.

The modern discipline of chemical engineering encompasses much more than
just process engineering. Chemical engineers are now engaged in the development
and production of a diverse range of products, as well as in commodity and specialty
chemicals. These products include high performance materials needed for aerospace,
automotive, biomedical, electronic, environmental, space and military applications.
Examples include ultra-strong fibers, fabrics, dye-sensitized solar cells, adhesives and
composites for vehicles, bio-compatible materials for implants and prosthetics, gels
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for medical applications, pharmaceuticals, and films with special dielectric, optical or
spectroscopic properties for opto-electronic devices.

Many chemical engineers work on biological projects such as understanding
biopolymers (proteins) and mapping the human genome. The line between chemists
and chemical engineers is growing ever thinner as more and more chemical engineers
begin to start their own innovation using their knowledge of chemistry, physics and
mathematics to create, implement and mass produce their ideas [15].

Task 4. Match English and Russian equivalents:

1 design processes a) PKOHOMHUYECKOE MPEUMYIIIECTBO
2 economic advantage b) ammmax
3 complicate C) ucnapsitb 00pasibl
4 ammonia d) pa3pabarpiBaTh IPOIIECCHI
5 recycled continuously €) OTHOCSIIIIUICS K OKpYKarole cpeje
6 evaporate samples f) KOMITO3UTBI AJIs1 TPAHCIOPTHBIX CPEICTB
7 environmental g) MO/ABEPraThCs HEMPEPHIBHOM
nepepaboTKe
8 composites for vehicles h) ycnoxxHsTh
Task 5. Give English equivalents to the following Russian word
combinations:

1 skoHOMHas pabora

2 peakius I€MOHCTpalu

3 peakTop BBICOKOTO JTABJICHUS

4 TOBTOPHO MCHOJIB30BATh PEAKLIUIO
VCIIAPEHUS

S XUMHWYECKHM pacraj

OTJIeJIbHBIE YACTH 000PYAOBaAHUS

6
7 CII0HBIE IPOTPaMMHBIE MOJETN
8

pa3Ho00pa3HbIM IEPeUeHb MPOTYKTOB

Task 6. Fill in the gaps with the correct preposition:
1. Today secondary industry employs a wide range ... specialists.
2. Nitrogen is extracted from methane ... produce ammonia. This process takes

place ... a high pressure reactor.

3. All processes of chemical production must be controlled ... environmental safety.

4. The processes in chemical industry can be automated of done ... hand.

5. Application of new machinery help to perform operations ... a single step.
6. Distillation and filtration are used ... chemical engineers ... produce petrol

and kerosene from crude oil.

7. Minerals are chemical combinations ... native elements.
8. Chemical engineering is based on the principles ... thermodynamics.

50




9. Many chemical laboratories today work ... elimination all sorts of viruses
from the technological production.

10. The materials such .... ultra strong fiber, solar cells, adhesives and gels are
high-performance ones.

Task 7. Make derivatives from the following stems. Translate them into
Russian:
Example: conserve (koncepsuposamn) — conservation (Koncepsayusi)

General -, economy -, produce -, simple -, react - , continue -, evaporate - ,
vapour -, operate -, equip -, compose -, apply -, biology -, innovate - .

Task 8. Fill in the gaps with the proper word or word combination from
the list below:

Encompasses, mass produce, done by hand, human genome, adhesives, space
and military applications, commodities

1). ... consists of 3 billion pairs of nucleotide elements.

2). In the beginning of the 20-th century .... of industrial goods started. Before
it was only relevant for food and clothes.

3). The work of chemical engineer ... the development of chemical materials
and their use in production.

4). A wide range of oil ... i1s used in chemical industry, machinery and light
industry.

5). High-performance materials have wide automotive, ....

6). When you mix ... with water they form plastic mass that subsequently is
made into artificial stone.

7). When chemical experiments are done in the laboratory .... you must wear
special protective equipment.

Task 9. Say if the sentences are true or false:

1. One of the tasks of chemical engineer is to simplify the process of
production.

2. Some reactions are dome in laboratories by hand.

3. The reaction of evaporation is always performed in many steps.

4. Unit operations consists of several reactions.

5. Chemical engineering design is based on three laws.

6. Chemical technologists produce only within process engineering.

7. There is no much difference between chemists and chemical engineering.

Task 10. Answer the following questions:
1. What specialists are employed in the field of chemical technology?
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2. What factors should chemical engineers consider when designing production
process?

3. What are unit operations and what do they consists of?

4. What principles do chemical engineers use in their work?

5. What are process simulators?

6. For what products are high-performance materials needed?

7. Can you give examples of high-performance materials?

8. How are chemical engineers and chemists related?

Task 11. Fill in the outline of the text with the words from the text in Task 3:

The specialist working in the sphere of chemical technology is called
or . Chemical engineer controls entire
production costs for . He or she can make several reactions , using
higher or :

The processes of filtration or distillation are called . They can be
groups together for the purpose of chemical or chemical

There are three laws underlying chemical engineer design:
of , of and of . The
movement of mass and energy are evaluated by the laws of mass and energy

Chemical engineers are involved in the of a range of products.
These products include materials,  for medical applications, films with
special , or properties, etc. The examples of such materials
are:

Today the line between chemist and chemical engineer has become ,
because many chemical engineers start their own using their knowledge of
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and do the following exercises:

word combinations:

Video Entry

Follow the link below, watch the video:

1. Make sure you know the following words and

Scale up, work in team, small and large skills, come up

with the idea, laundry, drier, smell, rotation in agitator,
breaking up, it's awesome, plant safety, environmentally
sustainable.

well

2. Choose the most appropriate answer:
1. What does Anita work with?

a) green gases b) solids ¢) liquids
2. What does consumer of P&G products want?
a) low product cost b) the products dry well c¢) the products to smell

3.What are Anita and Laura talking about?
a) the name of their products b) how to make production more effective

c) light on plants

4. What topic do Anita and her team discuss?

a) the noise study  b) the fire safety study c) the smell study

5) What is the most important thing in the profession of a chemical engineer?
a) experience b) team c) creativity

. Answer the following questions:

. What does the work of chemical engineer combine?

. What fields do chemical engineers work in?

. What does the experiment with rotation of the liquid show?

. How does Laura describes the benefits of working as chemical engineer?

. What does Anita do in her free time?

. What education must chemical engineers receive?

7. What is the most rewarding in Anita's job, in her opinion? What do you

AN DN B~ W — W

think about her job?

53



Revision. Units 8-10

Task 1. Match Russian and English equivalents:

1 maintenance a) KJICHKHE BelecTBa

2 large-scale manufacture b) MeToasl pa3ieeHus

3 derivatives C) KpYMHOMAacIITaOHOE MPOU3BOACTBO

4 insecticides d) BBICOKOA(h(DEKTUBHBIE MaTEPHAITBI

5 detergent products €) o0cIy)XKHBaHUE

6 adhesives f) cnmoxHas cMech

7 stationery phase g) TPOU3BOIHBIC

8 compound mixture h) cpenctso TUISt ucTpedIeHus
HACEKOMBIX

9 biological origin

1) COXpaHEHHUE PHEPruu

10 separation methods

J) MoIOIIMe CpeaCcTBA

11 "showcase" reactions

k) peakiuu ¢ HU3KON IPOTYKTUBHOCTHIO

12 low yield reactions

1) cBepXxmpoyHbIC BOJOKHA

13 conservation of energy

m) «peakiys JeMOHCTPAITUI)

14 high performance materials

n) HENmoABMIKHAA (aza

15 ultra-strong fibers

0) OHMOJIOTMYECKOE MPOUCXOKICHHUE

Task 2. Do the crossword (crossword puzzle in American English).
Give English equivalents to the following definitions:

Words oriented

horizontally:

Words oriented
vertically:

1. It is electronic characteristics of matter, it 2. The synonym to equilibrium
can be positive or negative and forms 3. The science that deals with numbers.

electrical field.

It 1s studied at school

5. It is the analysis and experiments to get 6. Natural substance (adjectives)

some scientific results.

7. It is a process when liquids turns to

vapour

4. The synonym to matter, it consists of
particles such as electrons, protons and
neutrons.

9. When you add one substance to the 8. The area or spectrum. It is formed
others and make it one substance.
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around electrically charged particles
11. The substance that makes the other
substance thinner, without changing its
contents




10 8

Task 3. Answer the following questions:

What are the products of chemical industry?

What two aspects does the work of chemical engineer involve?

What is chromatography and what types of chromatography do you know?

What are the advantages of chromatography compared to older separation
techniques?

What do you think is the most interesting in the work of the chemical engineer?
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Units 8-10. Test

Choose the correct variant to fill in the gaps in the sentences below:

1. Chemical engineers process raw materials into forms.

a) useful b) expensive c) large-scale

2. Chemical engineer who deals with design of chemical processes is called
engineer.

a) processing b) process c) designing

3. Soap and cleaning fluids are product.

a) fertilizing b) adhesive c) detergent

4. Chromatography is a process of of a complex substance.

a) separation b) mixing c) designing

5. Stationary phase of chromatography is

a) gas or liquid b) liquid or solid ¢) solid or gas

6. In petroleum industry chromatography is used for separating

a) hydrocarbons b) monomers c) gases

7. One of the advantages of the chronometry is that it can deal with
amounts of substances.

a) very small b) very large  c) very large or small

8. A chemical engineer “showcase reactions”.

a) simplifies b) complicates c) simplifies and complicates

9. The work of chemical engineer is based on the laws of of mass,

energy and momentum.

a) conversation b) conservation c¢) combination

10. Ultra-strong fibers, fabrics, dye-sensitized solar cells are
materials.

a) low-performance b) middle-performance c) high-
performance

11. Low-yield reactions are .

a) one-step reactions b) complex reaction ) unit-
operations

12. The connection between chemical engineering and chemists is :
a) very small b) very thin C) very strong

56



Section 4

Chemical Safety

Unit 11

Safety in a Chemical Laboratory

Task 1. Answer the
following questions:

1). What are possible risks
in chemical laboratory?

2).What are the wusual
reasons for emergencies in labs?

3). Below are the names of
safety equipment. Find the words
that name the gadgets in the
picture to the fight. What gadgets
are usually used in chemical
laboratories?

goggles, harness, gloves, hard
hat, face shield, respirator, filter,
reflective string, apron, hat rig

Task 2. Translate the following words with the international stems:
Testing, cabinet, detail, latex, recommend, bandage, antibiotic, culture, risk,

minimize.

Task 3. Read and translate the text below. Use the following words:

1) fire hazards [ 'faro "hazodz] — noxkapHasi onmacHOCTh

2) serious injury [ ‘s1ortos 'm(d)3(o)r1] — ceppe3Has TpaBma

3) safety goggles [ 'seiftt gpglz] — 3ammTHBIE OUKH

4) disposable gloves [di'spavzab(a)l glavz] — omHOpa30BBIC TEpUATKH

5) lab coats [leb koouts] — mabopatopHbIit xanar

6) first aid kit [f3:st erd kit] — anreuka, Habop /ISt OKa3aHUs MTEPBOI TOMOIITH
7) fire blankets ['faro "blaenkits] — moxxapHOE MOKPHIBAIO

8) emergency shower [1'ms3:d3(o)ns1

CUTYyalui

9) chemical fume hood [ kemik(o)l

mkad

Javo] — nymeBas sl aBapUMHBIX

flum houd] — xumMuyeckuil BBITSXKHOU

10) lab gear [la&b gio] — maboparopHOe 000pyI0BaHKE
11) exposure [1k spov30] — 3/1. BO3ICUCTBUE
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12) irritants [ 1ritonts] — XUMUKATHI, BEI3BIBAIOIINAE Pa3IpakKeHHE
13) nitrile gloves [ nartrail glavz] — HUTpUIOBBIE TTIEpUATKH

14) flame [fletm] — mmams

15) scissors [ 'S1zoz] — HOXKHUIIBI

16) tweezers [ twi:zoz] — IUHIET, IMUAMTYUKA

17) ointment [ omtm(o)nt] — Ma3b

18) fire extinguisher [ faro 1k stingwifo] — orueTymmuTenb

19) foam [fouvm] —-TieHa

20) spills [spilz] — yTeuka

21) caution tape [ ko:J(9)n teip] — mpegocTeperaromnias JeHTa
22) waste tags [weist tegz] — MeTKa JIsl OTXOJ0B

23) flame retardant [flerm r1 ta:dint] — 3anUIAOITAN OT OTHS
24) smoother [ 'smu:d9] — cMAryaroiiee BeuecTBO

25) safety storage cabinets - mkadsl /1st 6€30MaCHOTO XPAHEHUS

Safety Rules and Equipment

Laboratories are the rooms where business, government, and schools conduct
tests and research. With fire hazards, dangerous chemicals, and high-risk procedures,
a lab can become a dangerous workplace. But by following laboratory safety rules
and having the correct safety equipment available will reduce serious injury when
working with chemicals.

Among important equipment needed when working in laboratory are: safety
goggles, disposable gloves, lab coats, first aid kit, fire extinguisher, chemical spill kit,
fire blankets, emergency showers, chemical fume hood and safety storage cabinets.
Let's look onto these pieces of equipment in details.

The useful equipment in labs is safety goggles. It is the simplest and
inexpensive lab gear, but they will serve as a perfect protection of your eyes from
exposure of the dangerous materials.

To have a stock of disposable gloves is also very important. They will provide
protection from chemicals and other irritants. You should always remember, that
latex glove are effective only against water-based solutions and for added protection,
Nitrile gloves are recommended.

To protect you from uncontrolled flame of aggressive chemicals if it occurs
while working, lab coats are useful. They provide a full body protection from
hazardous materials. They are manufactured to be flame and chemical resistant and
must be worn by all team members.

In the case of emergency all laboratories must have first aid kit. This
indispensible equipment contains bandages, scissors, tweezers, hand sanitizers,
antibiotic ointments and other emergency appliances. Several first aid kits must be
available around the lab so that to land a hand to all who needs it.
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Laboratories are required to have multiple fire extinguishers. There are several
types of extinguishers a lab should be equipped with: water-based, AFFF (Aqueous
Film-Forming) Foam and Wet Chemical Extinguishers.

It is quite common that chemical laboratories work with acids, corrosive
liquids or unknown substances and sometimes spills of these liquids occur. In this
case the staff must use chemical spill kits. They help you to handle and clean up
corrosive chemicals and hazardous liquids. There are many ranges of chemical spill
kits available in variety of containers of different materials and sizes. You can put
these kits together using disposable nitrile gloves, caution tape, plastic bags,
hazardous waste tags, a container with sodium carbonate, etc.

One more type of equipment to protect from fire is s fire blanket. They are
often made of wool and treated with flame retardant. They are used to smoother the
fire or to wrap around a person who is close to the source of fire and may catch it.
Eye Wash Station and Emergency Showers are also useful to provide quick access to
decontamination to minimize accidental exposure to chemicals.

Flammable liquids, corrosives and other hazardous materials must be stored
inside safety storage cabinets. These cabinets are designed to reduce the risk of
damaging fire in the workspace.

Having all the correct safety equipment isn’t enough to prevent all laboratory
injuries. A set of general laboratory safety rules should be established and followed
by all lab works. Creating a safety culture and providing safety training decreases the
risk of accidents from occurring in the workplace [16].

Task 4. Match English and Russian equivalents:

1) high-risk procedures a) BOCIUIAMEHSIEMBbIE KUJKOCTH

2) safety storage cabinets b) mnpucnocoOaeHus s TOBEICHUS B
OTMACHBIX CUTYaIIHSIX

3) stock C) ToJIe3HOE 000PY/I0BaHUE

4) emergency appliances d) omacHbI€ KUJIKOCTH

5) corrosive chemicals €) BBICOKOOITACHBIC MPOLIECCHI

6) hazardous liquids f) Koppo3uitHbIE XUMUKATHI

7) useful equipment g) mkadbl 1151 0€30MaCHOTO XpaHEHUs

8) flammable liquids h) 3amac

Task 5. Give English equivalents to the following Russian word
combinations:

1 omacHbIE XUMUKATHI

2 00opyaoBaHHUE MO 00ECTICYCHUIO
0€3011acCHOCTH

3 0JHOpa30BbIC NEPUYATKU

4 nabopaTopHOE MPHUCIOCOOTICHUE

S 3ammTa OT pa3apa)karolnux
BEILIECTB
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6 pacTBOpbI HA BOJHOI OCHOBE

7 OTHECTOUKHUU

8 arnrTeyka nepBOi MOMOIIH

9

MEIUIIMHCKON TOMOIIHA

CPEACTBA JUIsl OKa3aHUs IEPBOU

10 pa3Hple TUIIBI OTHETYIIUTENEN

11 KOppO3HUBHBIE KUAKOCTU

12 orue3ammTHOE CPEICTBO
(MHTHOUTOD)

Task 7. Match the type of equi

pment with its application:

1 first aid kit a) to work with alkaline acids

2 disposable gloves b) to protect people who are close to
the source of fire by covering them

3 nitrile gloves c) for the emergency help

4 lab coat d) to control or put out the fire caused

by oil, paints or fuels

5 fire extinguishers

e) to protect from flame

6 chemical spill kit f) to work with water-based solutions

7 fire blanket g) to keep flammable substances from
ignition

8 safety storage cabinet h) to absorb corrosive chemicals

Task 7. a) Below are the signs used in a chemical manufacturing.
Translate them into Russian using the prompts below:

mandatory — o0s3aTeIbHBIN
face shield - cBapoUHBII MUTOK

laboratory coat — maGopaTopHbIii xanaT
breathing apparatus — pecniupaTtop

inhalation — B1ox
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CHEMICALS MANUFACTURING

FACE SHIELD iy PLEASE USE ANTI
MUST BE WORN @ BACTERIAL HAND GEL

LABORATORY COAT FOOT WASH
MUST BE WORN MUST BE USED
RESPIRATOR KEEP THE
MUST BE WORN DOOR LOCKED
BREATHING APPARATUS AVOID INHALATION
MUST BE WORN AND SKIN CONTACT
HAND PROTECTION CHEMICAL SPILL
MUST BE WORN KEEP AWAY

b) Divide the signs into these categories: a) extremely important to do
(obligatory); b) advisory; c¢) warning; d) regulations for doing something;
e) regulations got skipping something; and fill in the table below:

a) b) c) d) e)

¢) Use the mandatory signs above and design the safety signs board for the
laboratory in your University. Use the expressions below depending on the
degree of importance and obligation of the rules: must be, please, need to be, keep,
watch, avoid.

Task 8. Say if the sentences are true or false:

1. To protect your eyes from water-based solutions nitrile gloves are
recommended.

2. To have one first aid kit in chemical plant is enough.
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3. Fire blanket is made from fire proof materials.

4. There is special equipment to wash your body from accidental spread of
toxic substances.

5. Fire blanket is used for the person who risks to catch fire.

Task 9. Answer the following questions:

1. What can reduce risks in chemical laboratories?

2. What types of equipment can you name?

3. What is the function of safety goggles?

4. What types of safety gear are used to protect yourself from fire?

5. What is usually included in the first aid kit?

6. What helps to protect health and equipment from corrosive chemicals?

7. How can you protect your laboratory from fire caused by flammable liquids
kept there?

8. What else must laboratory personnel follow apart from emergency
equipment to make laboratory a safe place for work?

Task 10. Continue the following sentences using the information from the
text:
A lab can be dangerous place to work at because of
Important equipment for the work in laboratory 1s
The simples and chip lab gear is :
Disposable gloves are important because
To provide full body protection from fire 1s used.
First aid kit contains :
There are many types of fire extinguishers:
Spill kits can help to . They consist of
Fire blankets are made from . They are used to
0. Safety storage cabinets are designed to

i SR ANl ol S

Task 11. Project. Choose one of the type of protective gear used in

chemical laboratory and make a report about their construction, types and the
way to use.
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Video Entry
Follow the link below, watch the video:
https://www.youtube.com/watch?v=gi3DeFY Ocfw
and do the following exercises:

1. Make sure you know the following words and
word combinations:

Loose fitting, long hair tied back, burned hand, watft,
broken glass disposal, remove, rinse, splash, point, catch fire, roll, beaker, stock
bottle.

2. Answer the following questions:
1. When and why do novices come to the laboratory?
2. What protective lab gear is mentioned in the video? Make a list.

3. Below is the list of safety rules for chemical laboratory. Tick the ones
mentioned in the video:

1. Always wear loose clothes.

2. Always wear face shield in the laboratory.

3. No smoking in the laboratory.

4. No washing in the laboratory.

5. Always wear safety clothes.

6. No eating in the laboratory.

7. Always read labels on the chemicals carefully.

8. In case of fire use fire extinguisher.

9. In case of fire lie down and roll.

10. What you laboratory station when you leave the lab.

4. Match the sentences below as True or False according to the
information in the video:

1. Throw broken glass beakers in the waste basin.

2. Notify your safety instructor about any accidents.

3. Always smell chemicals yourself.

4. Always return unused chemicals in stock bottle.

5. When in chemical lab always wear shoes covering the top of your feet.
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Unit 12
Chemistry and Ecology

Task 1. Answer the following questions:

1. What are the potential dangers in the chemical
laboratory or chemical plant?

2. How is it possible to make the work with
chemicals safe?

3. What protective equipment for the work of
chemical engineer do you know? Have you used any of it?

Task 2. Translate the following words with the international stems:

Technology, products, materials, associate, component, design, discipline,
innovation, nature, atom, catalysis, strategy, principles, final, syntheses, generate,
toxicity, alternatives, focus, methods.

Task 3. Read and translate the text below. Use the following
1) considerable [kon sid(a)rob(9)l] - 3HaUMTENBHBIN
2) undergo [Ando gou] — UCTIBITHIBATH, IEPEHOCUTH, IIPETEPIICBATH
3) harmful impact [ ha:mfol 'impakt] — Bpennoe Bo3neiictue
4) undoubtedly [an dauvtidli] - HecomMHEeHHO
5) contamination [kon temi neif(9)n] - 3arpsi3HeHMe
6) observation [pbza'velf(o)n] — HabmtOICHNE, U3YUCHUE
7) regulations [ regjo lerfonz] — HOpMBbI, paBua
8) eliminate [1' limineit] — ycTpaHsATh, UCKITIOYATh
9) reduce [r1'dju:s] - cHUKATH
10) adoption [0 dopf(o)n] - mpuHsITHE
11) consumption [kon sam(p)f(9)n] - moTpebreHue
12) nonrenewable resources [nanr1 nu:obal r1'z0:51Z] — HEBO30OHOBIIIEMBIE PECYPCHI
13) technological approaches [tekna 'lpd3ik(9)l o prouvt[iz] — TexHOMOTHUECKHE
MO/IXOJTBI
14) research efforts [r1's3:tf 'efots] — oObeM ncciaenoBanwmit
15) prevent [pr1 vent] - mpegoTBpaiaTh
16) leave [li:v] - ocTaBasTh
17) treat [tri:t] — 31. 0OpabaThIBaTh YTO-TO
18) avoid [o'vord] - uzberath
19) auxiliary chemicals [0:g ' zilior1 'kemikolz | — nononuuTensHbIe,
BCIIOMOTaTEJIbHBIE XUMHKATBI
20) ethidium bromide [ brovmaid] - 6poMucTbIil STUINN
21) xylene [zaili:n] - kcumon
22) mercury [ m3:kjori] - pTyTh
23) formaldehyde [f5: ' maldihaid] - popmanbaerun
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24) worst offenders [w3:st o' fendoz] — «3moCTHBIC HAPYIITUTET

25) remediation [r1, mi:d1 e1f(o)n] — ucpaBieHHE, BOCCTAHOBJICHUE

26) waste streams [weist stri:mz] - MOTOK OTX00B (KOJ-BO Pa3IMYHBIX OTXOIOB,
00pa3yroIUXCs Ha KAaKOW-THO0 TEPPUTOPHH B TEUCHHE OTPEICIICHHOTO BPEMEHH )
27) end-of-the-pipe treatment [ tri:tm(o)nt] - oOe3BpexkHMBaHHE OTXOJOB B KOHIIC
IPOU3BOACTBEHHOTO TIpOIecca

28) environmental spills [Invairon ment(o)l spilz] — yreuka BpeAHBIX BEIIECTB B
OKPY>KaIOIIYIO CPEy

29) reduce [r1'dju:s] — mpeyMeHbIIaTh, YMEHBIIIATD

Green Chemistry

In view of considerable developments in technology, the growing need for
products and materials, environment undergoes great harmful impact. Green issues
are the topics of close social attention. Chemistry is undoubtedly very necessary
branch of science, that is, unfortunately, associated with contamination of nature.

Modern state of chemistry as a science and technological component requires
observation of all regulations that are needed to protect the environment. As a result
of this the idea of “green chemistry” emerged.

Green chemistry is the design of chemical products and processes that reduce
or eliminate the generation of hazardous substances. The efforts to speed the adoption
of this revolutionary and diverse discipline have led to significant environmental
benefits, innovation and a strengthened economy.

While environmental chemistry focuses on the effects of polluting chemicals
on nature, green chemistry focuses on the environmental impact of chemistry,
including reducing consumption of nonrenewable resources and technological
approaches for preventing pollution.

Green chemistry emerged from a variety of existing ideas and research efforts
(such as atom economy and catalysis) in the period leading up to the 1990s. The
development of green chemistry in Europe and the United States was linked to a shift
in environmental problem-solving strategies: a movement from command and control
regulation toward the active prevention of pollution through the innovative design of
production technologies themselves.

These are the principles of the concept of green chemistry:

1. Prevent waste: Design chemical syntheses to prevent waste. Leave no waste
to treat or clean up.

2. Maximize atom economy: Design syntheses so that the final product
contains the maximum proportion of the starting materials. Waste few or no atoms.

3. Design less hazardous chemical syntheses: Design syntheses to use and
generate substances with little or no toxicity to either humans or the environment.

4. Design safer chemicals and products: Design chemical products that are
fully effective yet have little or no toxicity.

65


https://wooordhunt.ru/word/observe
https://wooordhunt.ru/word/regulations
https://en.wikipedia.org/wiki/Environmental_chemistry
https://en.wikipedia.org/wiki/Pollutant
https://en.wikipedia.org/wiki/Environmentalism
https://en.wikipedia.org/wiki/Pollution
https://en.wikipedia.org/wiki/Atom_economy
https://en.wikipedia.org/wiki/Catalysis
https://en.wikipedia.org/wiki/Command_and_control_regulation
https://en.wikipedia.org/wiki/Command_and_control_regulation

5. Use safer solvents and reaction conditions: Avoid using solvents,
separation agents, or other auxiliary chemicals. If you must use these chemicals, use
safer ones.

6. Increase energy efficiency: Run chemical reactions at room temperature
and pressure whenever possible.

Several laboratory chemicals are controversial from the perspective of green
chemistry. The Massachusetts Institute of Technology helps to identify alternatives to
the harmful substances. For example, e¢thidium bromide, xylene, mercury,
and formaldehyde have been identified as "worst offenders" which have alternatives.
Solvents in particular make a large contribution to the environmental impact of
chemical manufacturing and there is a growing focus on introducing Greener solvents
into the earliest stage of development of these processes: laboratory-scale reaction
and purification methods.

Green chemistry is unlike cleaning up pollution (also called remediation),
which involves treating waste streams (end-of-the-pipe treatment) or clean up of
environmental spills and other releases. Remediation may include separating
hazardous chemicals from other materials, then treating them so they are no longer
hazardous or concentrating them for safe disposal. Most remediation activities do not
involve green chemistry. If a technology reduces or eliminates the hazardous
chemicals used to clean up environmental contaminants, this technology would
qualify as a green chemistry technology [17; 18].

Task 4. Match English and Russian equivalents:

1) social attention a) OoTpacib HayK

2) branch of science b) cTpareruu mo peueHuro mpodIeM

3) hazardous substances C) pa3JeNUTENbHbIE areHThI

4) strengthened economy d) oOmecTBeHHOE BHUMAHHE

5) environmental impact €) HCXOJHbIE MaTepUaIbl

6) preventing pollution f)  BpenHbIe BeliecTBa

7) problem-solving strategies g€) BO3JEHCTBHE Ha OKPYXAIOIIYIO
cpeny

8) innovative design h) Oe3omacHas yTuim3anus

9) starting materials 1)  MHHOBAIMOHHBIN AU3aH

10) separation agents J)  Kpemkasi )KOHOMHUKA

11) safe disposal k) mnpegoTBpallieHuE 3arpsi3HEHUS

Task 5. Give English equivalents to the following Russian word
combinations:

1) MacmrabHbie pa3paboTKu

2) Bomnpocsl sk0I0THH

3) 3arps3HEHHE OKPYKAIOIIEH
cpeabl
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4)  DKOJOTUYECKH YUCTas
(«3eneHas») XumMus

5) IlpeumymectBa ajs
OKPYKAIOLIEH CPEIBI

6) XUMHYECKUU CHHTE3

7) TOKCHYHOCTH BEIIECTB

8) MHcnonbp3oBaHue pacTBOpUTENEH

Task 6. Fill in the gaps with the words and word combinations below:
room temperature, auxiliary chemicals, pressure, safe, safe disposal
laboratory-scale reaction, solvent.

1. Addition of the ... — solvents or lubricants - stimulate effectiveness of
chemical substance.

2.The storage of chemicals in laboratories must be environmentally .... .

3. The ... in laboratory must be from +19 to + 24 above zero, the humidity —
from 15 to 75%.

4. The process of olive oil extraction involves pressure up to 400 atm.

5. The .... in paints control their viscosity and thickness.

6. Before using chemical substance in large scale on plants, it is tested in .... .

7. .... of harmful substances like ethylene tetrachloride means prevention of
contamination of soil, water and air.

Task 7. Say if the sentences are true or false:

1. The developments in chemistry leads to contamination of nature.

2. Green chemistry didn't lead to any innovations.

3. In green chemistry starting product makes up the most proportion of he final
product.

4. Green chemistry doesn't use any solvents of auxiliary chemicals.

5. Chemical processes in green chemistry doesn't use the electricity
affectively.

6. Green chemistry uses alternatives to the harmful substances.

7. Clean up pollution (remediation) is the same as green chemistry.

Task 8. Answer the following questions:

1. Why did the green chemistry emerge?

2. What is the difference between environmental chemistry and green
chemistry?

3. When did the idea of green chemistry appear?

4. What chemical substance is particular dangerous for environment?

5. How can you identify the chemical technology as green?
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Task 9. Fill in the summary with the words and words combinations from
the text:

Nowadays environment undergoes great impact. Unfortunately,
chemistry 1is associated with nature . Modern chemistry requires
observations of all to protect the environment.

Green chemistry regulates the generation of substances. Green
chemistry focuses on environmental of chemistry, reducing consumption
of resources for pollution. The development of green
chemistry is linked to strategies.

The principles of green chemistry are: waste, maximize economy,
design chemicals, etc. Chemical institutes help to identify to
the harmful substances. Today there is a growing focus on introduction

solvents into the stage of development of chemical reactions and
methods.

Green chemistry is unlike pollution. Green technology
or the use of hazardous chemicals to clean up environmental

Task 10. In each of the sentences below the word in italics is in the wrong
place, it was taken from the other sentence. Put the word in the sentence what is
correct.

1. Considerable developments is a science that controls the elements of nature
such as soil, atmosphere and hydrosphere.

2. Soil contamination are dust, fumes, gases or some living organisms that can
cause intoxication.

3. Coal, oil or natural gas are examples of solvents.

4. Green ecology aims at less non-renewable resources of xylene and mercury.

5. Industrial activity, agricultural chemicals and poor utilization of waste cause
ecological chemistry.

6. We need to use safe consumption and reaction conditions at workplace and
follow all regulations to protect the lives of workers.

7. Kazakhstan, Canada and Australia are the world largest countries where
harmful substances of uranium takes place.

Task 11. Self-study. Project.

a) Think of possible ways to reduce the impact of chemical substances to the
environment when some product is produced. Make up and present the project.

b) Think of the ways to process the waste in your area. Make up and present
the project.
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Video Entry

Follow the link below,

watch

the video:

https://www.youtube.com/watch?v=TZ7qx7KPTFY

and do the following exercises:

1. Make sure you know the following words and

word combinations:
Renewable, non-renewable,

emissions,
combustion, waste water, acid rain, global warming, feedstock,

pollution,

crops, pests, consumer, release, decline, chemistry bleaches, hair care.

2. Fill in the table with the examples of the products for each type of

chemical industry. 3-4 entries are required for each column:

Basic Chemistry Specialty
Chemistry

Life Science
Chemistry

Consumer Care
Products Industry

3. Answer the following questions:
1. What are the two ways how natural resources can be used by chemical

industry?

2. What are the key uses of water by chemical industry?

3. How much of the world energy are used by chemical industry?

4. What substances are hazardous?

5. Ho are diverse chemical industries divided?
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Revision. Units 11-12

Task 1. Match Russian and English equivalents:

1) fire-hazards a) 00e33apakuBarOIIUE Ma3u

2) reduce b) mabopaTopHOE OCHAIIIEHUE

3) safety goggles C) 3arps3HEHUE MPUPOBI

4) chemical fume hood d) BemecTBO, BBI3BIBAIOIICE
pazapaxeHue

5) lab gear €) BO3JCHCTBHE Ha OKPYKAIOIIYIO CPEAY

6) irritant f)  omacHble BelmiecTBa

7) tweezers g€) XHUMHYECKUU BBITSDKHOM miKad

8) antibiotic ointment h) nepepabaTbiBaTh OTXO/bI

9) contamination of nature 1) yYMEHbIIATh

10) hazardous substances J)  THHLET

11) environmental impact k) ouwuieHue

12) preventing pollution 1) ornmeomacHoOCTb

13) treat waste m) Oojee 6e301acHbIC PACTBOPUTEIIN

14) safer solvents n) NOpeIoTBPAICHHUE 3arpsi3HEHUS

15) purification 0) 3allUTHBIEC OYKHU

Task 2. Do the crossword (crossword puzzle in American English). Give
English equivalents to the following definitions:

Words oriented
horizontally:

Words oriented
vertically:

6. The synonym to set, collection or case 2. The colour that is also used to

(Noun).

7. Everything that concerns nature and
ecological conditions of some place
(Noun).

10. Some poisonous material are
characterized as .... (Noun).

11. The process when a substance is
cleaned (Noun)

12. Something that is used and is thrown
away (Noun).
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characterize
clean (Adj.).
3. Applied force creates ... (Noun).

4. The synonym to equipment (Noun).
5. Physical, material world,
Universe, the area where
organisms live.

8. Devices in laboratory (Noun).
11. Substance in which some other
material is dissolved.

9. The device in red colour that is used
to set out fire (Noun).

something  ecologically

the
living




12 6

11

10

Task 3. Answer the following questions:

1. What are the potential hazards in chemical laboratory?

2. What 1s safety equipment that is every laboratory must have?

3. Have you ever had some emergency case when working with chemicals?
How did you deal with it?

4. What does green chemistry do?

5. What are the main principles and concepts of green chemistry?

6. Name some hazardous materials that must be substituted for safer ones?
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Units 11-12. Test

Choose the correct variant to fill in the gaps in the sentences below:
1. Safety goggles protect your

a) eyes b) ears c) feet

2. gloves are only effective for water-based mixtures.
a) Nitrile b) latex ¢) wool

3. must be worn by all workers in the lab.

a) hard hats  b) fire blankets c) lab coats

4. First-aid-kits are equipped by

a) extinguishers b) scissors  ¢) caution tapes

5. To clean up surfaces corrosive chemicals and hazardous liquids use

a) chemical spill kits b) water c) oil

6. Fire blanket is made of :

a) wool treated with retardant b) cotton wool ¢) plastic
7. The periodical helps to decrease the risks of fire in the labs.
a) cultural education  b) safety training c) skills training

8. 1s usually associates with harmful effect on environment.

a) Computing b) Biology c) Chemistry

9. Green chemistry studies how

a) polluting chemicals are harmful for env1ronment

b) chemistry influences the environment

c) environment influences chemical production

10. Safer solvents must

a) have no toxicity b) be effective and not toxic c) be effective

11. Today greener solvents are included into stages of products
development.

a) final b) middle  c¢) early

12. Remediation in green chemistry means
a) cleaning up environment from waste

b) separating contaminants from other materials
c) safe disposal of ready-made products
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Revision. Units 1-12

Task 1. Read the text below and say if the sentences are true or false.
Prove your choice.

1. Heterogeneous mixture consists of one substance.

2. Heterogeneous and homogeneous substances don't have many differences.

3. The world consists mainly of heterogeneous substances.

4. You can say if the substance is homogeneous or heterogeneous by looking at it.

5. Homogeneous substances are only natural.

Heterogeneous and Homogeneous Mixtures

A heterogeneous mixture is simply any mixture that is not uniform in
composition - it's a non-uniform mixture of smaller constituent parts.

One of the most interesting facts about heterogeneous and
homogeneous mixtures is that, in a sense, there's no real distinction. Look closely
enough at any substance, even a pure element, and it becomes heterogeneous because
it's made up of different subatomic particles. Conversely, at a large enough scale
everything in the universe is homogeneous, because it becomes impossible to
differentiate components.

The properties of homogeneous mixtures are best defined on a scale
somewhere between the two. Scientists (and we) most often use the simple standard
of the naked eye. If a substance can be seen to contain two or more distinct
components, it is considered heterogeneous. If it appears to be just one uniform
substance, it's homogeneous.

There 1s a wide variety of solid homogeneous mixtures, from naturally
occurring materials like stone to synthetic plastics. Several homogeneous mixtures of
gases, such as heliox and trimix, are used in scuba diving.

Task 2. Fill in the gaps with one of the words of phrases below:
Light, strong, tubing, carries electricity, transparent, rust,

1. Plastic 1s used for worm and cold water

2. Metals have a disadvantage: they can
3. Glass is and :

4. Cotton is and soft.

5. Copper very well.
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Final Test

Choose the correct variant:

1. A heterogeneous mixture is simply any mixture thatis  in composition
a) uniform b) not uniform c) subatomic

2.1t impossible to differentiate components.

a) become b) don't become c¢) becomes

3. Metals have a disadvantage: they can

a) well b) rust c¢) burn

4. Cotton is and soft.

a) tubing b) rust c) light

5. Glass 1s and :

a) transparent, strong b) soft, light ¢) rigid and light

6. The units composing polymers derive from molecules of molecular
mass.
a) high b) low relative c) good
7. ‘Chromatography’ is used for a mixture of chemical substances
a) separating b) uniting c¢) exchanging
8. represents the number of protons that are in the nucleus.
a) non-metals b) atomic number c¢) malleable number
9. There 1s ablein __ room.
a) the, the b)a,a c) a, the
10. Heterogeneous and homogeneous substances many differences.
a) don't have b) doesn’'t have c¢) didn't had
11. During chemical reactions elements are transformed into
ones.
a) subatomic, atomic  b) natural, artificial c) permanent, constant

12. Seawater consists of :

a) carbonate and chlorine b) sodium, water, chloride and compounds
c) water and nitrogen

13. There are three classes of chemical elements: .
a) gases, solids and liquids b) atoms, neutrons and molecules
c) b) metals, non-metals and metalloids

14. One of the key property of metal is that it is :

a) non-conductive b) conductive c) magnetic

15. Polymers are substances.

a) non-organic and organic b) natural ¢) man-made
16. determines the quality of paint.

a) Lingin  b) “vehicle liquids” ¢) thinner

17. The appropriate temperature for applying the paint to the surface is
a) above 10 °C b)2 °C c¢)above 2 °C

18. Lacquers dry when solvent

a) disappears b) evaporates c) dissolves
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19. lacquers are more ecologically clean than ones.
a) water-based, colourless b) water-based, solvent-based

c) water-based, pigmented.

20. are products of chemical technology used in agriculture.
a) detergents b) fertilizers c) evaporators

21. reactions are called low-yield.

a) Short-term b) Complex c) Low level

22. protect your face from harmful substances.

a) face lift b) face shield c) face glass

23. When you work with acids, you must use gloves.
a) cotton b) latex ¢) nitrile

24. If you need to clean surface from chemical spill, use kit.
a) washing  b) disposable c¢) chemical spill

25. Green chemistry deals with :

a) acids and alkali disposal b) separation of hazardous
chemicals from environment ¢) reduction of elimination of hazardous
chemicals use
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SUPPLEMENTARY READING AND COMPREHENSION
Text 1
Task 1. Read and translate the text below.
Adhesion and Coatings

The bond strength between coating and substrate is dependent on the two
properties of a material that include:

Adhesion — the bonding strength of an adhesive to the substrate surface

Cohesion— the strength of a bond between adhesive particles

Adhesion of a coating refers to the strong bond between the coating and
substrate of a substance. Adhesion is one of the essential properties in paints and
coatings industry that ensures the coating (or paint film) remains adhered to the
surface for long especially under aggressive conditions. The nature of adhesion has a
direct relation with the durability and quality of a coating.

The important requirement for most coatings and inks is that they form a strong
bond and adhere strongly to the substrate for long after the curing and film formation
is complete.

The key elements governing adhesion of coatings and inks to the substrate
include:

Substrate-coating interface

Composition of coatings and inks

Film formation (must be such that the interface becomes as strong as possible)

With strong adhesion, the coating can prevent damage on the surface. One
notable example is the use of coatings in corrosion protection. However, after
prolonged exposure to external factors, such as water, humidity and UV exposure, the
coating adhesion can be affected adversely. Also, an improper selection of coatings
for a surface, incompatibility of coating with surface and inadequate surface
preparation can lead to adhesion failures in coatings.

Several methods can be used to determine how well a coating is bonded to the
substrate — allowing the coating to perform well. While implementing any test
method, it is important to take into consideration if the bond failure is adhesive
(failure at the coating/substrate interface) or cohesive (failure within the coating film
or the substrate).

The primary methods used to test paint adhesion include:

Cross-Cut Test

Scrape Test

Pull-Off Test

Cross-Cut test methods cover procedures to assess the adhesion of coating
films to metallic substrates by applying and removing pressure-sensitive tape over
cuts made in the film. Scrape Test method determines the adhesion of organic
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coatings, such as paint, varnish and lacquer when applied to smooth and flat (planar)
panel surfaces. Pull-Off Test covers a procedure to evaluate the pull-off strength
(commonly referred to as adhesion) of a coating on rigid substrates, such as metal,
concrete or wood [19].

Task 2. Put the sentences below in the order the ideas they relay are given

in the text. There are three sentences that you don't need o use.

a). Coatings can protect surfaces from corrosion.

b). The production of adhesion.

c). Methods of cohesion testing.

d). Types of failures within coating films.

e). The difference between adhesion and cohesion.

f). Factors that influence the strength of cohesion.

g). How to make cohesion stronger.

h). Factors that influence adhesion.

1). Methods of adhesion testing.

7). Adhesion makes a coating stay longer on the surface.

Text 2

Task 1. Read and translate the text about the work of a chemical scientist below.
Day-to-day Engineering

Meet Claudio, a chemical engineer, a Post-doctoral research fellow working on
the automation of chemistry at AstraZeneca. He deals with automated chemistry
exploration, planning experiments, data analysis, data mining and much more.

Through his research, he has custom built an intelligent machine that is able to
perform automated chemistry by combining robotics, artificial intelligence (Al) and
self-optimisation methods, with the aim of speeding up drug discovery and reducing
attrition rates.

In particular, my work is half experimental and half theoretical, requiring
expertise in chemistry, chemical engineering, software and system engineering, and
data sciences.

His typical day follows a pattern that has evolved as his research has done.

For instance, at the beginning of his research project he concentrated on
building the instrumentation and automating the chemistry, which was an iterative
process of design-build-test-analyse to optimise the experimental hardware and
complete the software programming.

He is now in the middle of an experimental phase that has sub-cycles. For
example, the first weeks are dedicated to planning the experiments, ordering the
consumables and preparing the instrumentation. Then, he started the automated
chemistry exploration which requires his constant supervision, even when it’s done
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by a robot. As this is a custom-built machine, he needs to be on hand and ready to
problem solve.

Once done, the job shift towards data analysis and data mining. Often this
requires a lot of hours in front of a computer, programming new software to uncover
trends from the data that will take his team to the next step.

At the end, the whole experience repeats again, and with each iteration, he sees
and learns new things, which makes the job really exiting.

Though, his work is challenging. There are two things he enjoys the most.
First, he loves communicating his research findings to other scientists and engineers,
publishing papers and presenting to an audience. Automation in chemistry for drug
discovery has huge potential that is only starting to be realised so it is great to be at
the forefront of cutting-edge research. This creates interest and questions, which he
channels to new ideas for improving his system and methods.

Second is more technical — he really enjoys introducing small changes into his
experimental set-up or into the software, which can lead to big improvements in
terms of time savings or for observing new things. For instance, he once made a small
change in the hardware which reduced the time to run a full experimental sequence
from days to hours. This is the beauty of automation and it is amazing when it works!

He is an engineer with a passion for science. He believes that discoveries are
made when we have technological innovations progressing in tandem with innovative
science.

His first piece of advice is to be open minded. This means you should train
your brain to think outside the box. He believes this is a key factor that differentiates
good and ground-breaking scientists [20].

Task 2. Choose the correct answer:
1) Claudio is
a) an engineer

b) a scientist

c¢) a Doctor

d) an engineer and a scientist

2) His work is connected with .

a) testing and supervising a complex machine
b) planning practical chemical experiments
c¢) drawing a future machine

d) writing theory about machine

3) Claudio's occupation is
a) theoretical

b) theoretical-and-practical
c) practical

d) calculative
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4) “Custom built” means
a) made for a customer
b) unique

¢) built according to engineering traditions
d) built on an assembly line

5) His work involves

a) hardware

b) software

¢) collaboration of hardware and software
d) programming

6) His job is
a) repetitive
b) challenging
c) boring

d) theoretical

7) Claudio enjoys
1) checking calculation

b) maintaining automation

c) reading about engineering

d) sharing his research results with other specialists

8) What improvements does he enjoy the most?
a) saving cost of production

b) saving laboratory equipment

C) saving time

d) saving staff

9) He believes that a good specialist needs to
a) think carefully

b) think differently

c) think twice

d) think practically

10) What makes his job exciting?
a) his knowledge

b) his team

c) learning new things

d) finding new substances
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Text 3
Task 1. Read and translate the text below.
PPE: Personal Protective Equipment

Personal protective equipment is carefully selected to ensure that it is
compatible with the chemicals and the process used. Protective Equipment (PPE)
includes safety glasses, goggles, face shields, gloves, lab coats, aprons, ear plugs,
and respirators.

. Safety glasses or chemical goggles must be donned before entering any
wet bench lab (ctrenaoBast naboparopus), including cell culture labs. This applies to
lab visitors, GT maintenance and custodial workers as well as staff and students.

. Safety glasses must meet the ANSI Z87.1 - 2010 standard for impact
resistance and have side shields for splash protection.

. Chemical goggles may be required for certain processes where safety
glasses are deemed inadequate.
. Safety glasses or goggles must be worn over prescription glasses.

Lab Coats Shall be donned before handling chemicals, biologicals, or unsealed
radiological sources. They shall cover the wearer to the knees.

. Lab Coat fabric of poly-cotton blends are acceptable. Exceptions
include:

Labs were open flames are used (such as alcohol burners)- lab coat must be
made of 100% cotton or flame resistant material.

Labs where pyrophoric materials are handled- lab coat must be of flame
resistant materials.

. Face shields worn over safety glasses may be required for certain
processes as determined by the Principle Investigator (PI) and/or GT EHS.

. Face shields must always be worn over safety glasses or
goggles, not instead of safety glasses or goggles

. Gloves, especially, should be chosen carefully: They must be
resistant to the chemicals being used but also not put the wearer at risk because
of loss of dexterity, risk of ergonomic injury (such as increased muscle strain
from gloves that are too heavy or stiff for pipetting, handling small objects, etc.),
or increased risk of being caught in rotating equipment from gloves that are too
loose on the user’s hands.

. While there is no single glove material that provides 100% protection
from all chemicals, a good all purpose glove is the nitrile exam glove. Latex
gloves, which have been the most commonly used glove in labs for many years,
are not resistant to many of the most common solvents found in laboratories.
Additionally, latex is a natural product and is also a powerful allergen which
readily becomes airborne on glove powder each time a glove is removed. Most
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hospitals have banned the use of powdered latex gloves. Many institutions have
banned latex gloves entirely.

Respirators are a last resort when it comes to protecting people in the
workplace.

A respirator is a device designed to protect the wearer from inhalation of
harmful substances. When chosen correctly and used properly, respirators can
protect the wearer from harmful gases, mists, vapors, fumes, and fine
particulates. Respirators fall into the following two general classifications,
according to mode of operation:

1. Atmosphere-supplying respirators

2. Self contained breathing apparatus (SCBA)

3. Air-purifying respirators [21].

Task 2. Read the prompts below and tick the ones mentioned in the text.

How PPE is chosen.

The allergic substances.

The types of PPE used.

When safety gloves are worn.

Electric burning risks

The construction of safety glasses.

Wash stations instructions

When chemical glasses, safety goggles of prescription glasses are worn.

The length of lab coat.

The material used for lab coats.

The types of work and the types of lab coats worn.

The possible restrictions of using gloves.
. The materials for upron.

The disadvantages of using gloves.

The standard for face masks

Where nitrile gloves are used.

The disadvantages of using nitrile gloves.

The types of respirators.

The advantages of respirators.

The size of air plug

What is respirator.

Harmful gases.

<ECPNOoTOBEoRT RO AL TP
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Text 4
Dmitri Mendeleev

Task 1. Read and translate the text below and choose the best heading for it.
A. What do you know about D. Mendeleev.

B. A life of a famous scientist.

C. The invention of D. Mendeleev.

a)

Dmitri Mendeleev, (born January 27 (February 8, New Style), 1834,
Tobolsk, Siberia, Russian Empire—died January 20 (February 2), 1907, St.
Petersburg, Russia), Russian chemist who developed the periodic classification of the
elements. Mendeleev found that, when all the known chemical elements were
arranged in order of increasing atomic weight, the resulting table displayed a
recurring pattern, or periodicity, of properties within groups of elements. In his
version of the periodic table of 1871, he left gaps in places where he believed
unknown elements would find their place. He even predicted the likely properties of
three of the potential elements. The subsequent proof of many of his predictions
within his lifetime brought fame to Mendeleev as the founder of the periodic law.

b)

Mendeleev was born in the small Siberian town of Tobolsk as the last of 14
surviving children. To support the family, his mother turned to operating a small
glass factory owned by her family in a nearby town. The factory burned down in
December 1848, and Dmitri’s mother took him to St. Petersburg, where he enrolled
in the Main Pedagogical Institute. Mendeleev graduated in 1855. Some months later
he decided to continue his education. He received a master’s degree in 1856 in St.
Petersburg and began to conduct research in organic chemistry.

c)

Financed by a government fellowship, he went to study abroad for two years at
the University of Heidelberg. In September 1860 he attended the International
Chemistry Congress in Karlsruhe, convened to discuss such crucial issues as atomic
weights, chemical symbols, and chemical formulas. There he met and established
contacts with many of Europe’s leading chemists.

d)

In 1861 Mendeleev returned to St. Petersburg, where he obtained a
professorship at the Technological Institute in 1864. After the defense of his doctoral
dissertation in 1865 he was appointed professor of chemical technology at the
University of St. Petersburg

As he began to teach inorganic chemistry, Mendeleev could not find a textbook
that met his needs.

e)

When Mendeleev began to compose the chapter on the halogen
elements (chlorine and its analogs) at the end of the first volume, he compared the
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properties of this group of elements to those of the group of alkali metals such
as sodium. Within these two groups of dissimilar elements, he discovered similarities
in the progression of atomic weights, and he wondered if other groups of elements
exhibited similar properties. After studying the alkaline earths, Mendeleev
established that the order of atomic weights could be used not only to arrange the
elements within each group but also to arrange the groups themselves.

Thus, in his effort to make sense of the extensive knowledge that already
existed of the chemical and physical properties of the chemical elements and
their compounds, Mendeleev discovered the periodic law [22].

Task 2. Find the best heading for the paragraphs:
His studies abroad

The beginning of table creation

The wonder periodic table

Mendeleev's early life

The basis of Periodic law creation

Scientific career in Russia

Task 3. Answer the following questions:

1) What was in the basis of Mendeleev s periodic law?

2) Where did Mendeleev study?

3) What subject did he teach?

4) What was the principle of Mendeleev' s classification of elements?
5) What was the secrete of Mendeleev's scientific talent?
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Text 5
Task 1. Read and translate the text below:
Chemical Computing

Chemical computing is an unconventional approach to computation that uses a
"soup" where data is represented by different concentrations of chemicals.

Chemical computers can exploit several different kinds of
reaction to carry out the computation. For example, so-called
conformation computers use polymer molecules that change shape in
response to a particular input. Metabolic computing exploits the kinds
of reactions typically found inside a living cell.

Dr Andrew Adamatzky of the University of West England
works on another type. "I am dealing only with reaction-diffusion
{ computing," he explains. This type of computation exploits waves

travelling through a beaker of chemicals to carry out useful
calculations. These waves are the information carriers in the computer. They are
created by triggering chemical reactions in the soup at specific points.

As waves propagate from different areas they collide and interact - effectively
processing the information they hold. At the site of their interaction a point with a
new chemical concentration is created, which is in effect an answer. With a beaker
full of thousands of waves travelling and interacting with each other, complex
computational problems can be solved.

Robot gel

Although the process sounds complicated and esoteric it can be applied to
almost all computational problems."Reaction-diffusion processors are universal
computers, they can solve all types of problems," said Dr Adamatzky.

As a result, computer giant IBM is already interested in the technology.
Although slower than silicon, its key advantage is that it is cheap to produce and
incredibly robust.

Working with chemist Ben De Lacy Costello, Dr Adamatzky has already
produced logic gates using the technique that can be used to make chemical
"circuitry". "Ultimately, we will produce a general purpose chemical chip," he said.
The chip would be capable of mathematical operations such as adding and
multiplying numbers, he said. However, he believes he can take the research even
further to create intelligent, amorphous robots. In these, he said, silicon circuitry
would be of no use.

"Assume we have fabricated an artificial amoeba, gel-based robot, without any
fixed shape, and capable for splitting into several smaller robots," he said.
"Conventional silicon circuits will not work because they have rigid architecture."
But as chemical computers are an amorphous blob they could be cut in half and both
would continue functioning independently. "You can not cut your laptop in half and
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expect both parts to function properly; you can do this with reaction-diffusion
processors," he said [23].

Task 2. Choose the correct answer:

1. The data in chemical computing is presented by
a) circuits

b) cells

c) substances

d) numbers

2. Reaction-diffusion computing uses
a) chemical movement

b) waves

¢) polymer molecules

d) reaction in the living cell

3. Computation on chemical computers can be solved by
a) new concentration of chemicals

b) changing shapes of chemicals

c) particular input

d) fixed shapes

4. All sorts of problems can be solved by
a) conformation computing

b) metabolic computing

c) reaction-diffusion computing

d) silicon technology

5. The technology with amorphous robots uses
a) silicon circuitry

b) gel-based robot

c) fixed shape

d) conventional reactions
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Training for Summary Skills

Task 1. Read the information about what Summary is and about the
discourse markets in the Application 5. Correct the mistakes in the sentences
below:

1. The text titled “Natural substances™.

2. It outlines topic essence of purification.

3. At first, speaks on the topic of what happens in the process of electrolysis.

4. Secondly, presented the ideas about retort, receiver and condensing liquid.

5. After, there are some information about the origin of condensation as
chemical procedure.

6. Also it 1s say what liquids are suitable for dissolving sodium.

7. The text a part of scientific article.

8. It is of interesting for future specialist in chemical technology.

Task 2. Read the text Distillation and the sentences summarizing its
contents. All the discourse markers are in the wrong places (mixed up). Put
them back in the correct places.

1) After that, “Distillation and its types”. 2) The most interesting to read the
essence of distillation. 2) The title of the text is it speaks about what happens in the
process of distillation. 3) The text may be taken it goes on speaking about retort,
receiver and condensing liquid. 4) Firstly, there is some information about the origin
of distillation. The information about the materials used for apparatuses for
distillation was 5) the text concerns, because it helps to imagine that the scales of
distillation used in laboratory and on the plant are different. 6) At last, from some
professional site about chemical industry.

Distillation

Distillation, process involving the conversion of a liquid into vapour that is
subsequently condensed back to liquid form. It is exemplified at its simplest when
steam from a kettle becomes deposited as drops of distilled water on a cold surface.
Distillation 1s used to separate liquids from nonvolatile solids, as in the separation of
alcoholic liquors from fermented materials, or in the separation of two or more
liquids having different boiling points, as in the separation of gasoline, kerosene, and
lubricating oil from crude oil. Other industrial applications include the processing of
such chemical products as formaldehyde and phenol and the desalination of seawater.
The distillation process appears to have been utilized by the -earliest
experimentalists. Aristotle (384-322 BCE) mentioned that pure water is made by
the evaporation of seawater. Pliny the Elder (23—79 CE) described a primitive method
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of condensation in which the oil obtained by heating rosin is collected on wool placed
in the upper part of an apparatus known as a still.

Most methods of distillation used by industry and in laboratory research are
variations of simple distillation. This basic operation requires the use of a still
or retort in which a liquid is heated, a condenser to cool the vapour, and a receiver to
collect the distillate. In heating a mixture of substances, the most volatile or the
lowest boiling distills first, and the others subsequently or not at all. This simple
apparatus is entirely satisfactory for the purification of a liquid containing nonvolatile
material and is reasonably adequate for separating liquids of widely divergent boiling
points. For laboratory use, the apparatus is commonly made of glass and connected
with corks, rubber bungs, or ground-glass joints. For industrial applications, larger
equipment of metal or ceramic is employed [24].

Task 3. Read and translate the text about alkali and three variants of the
summaries that follows. What variant of the summary is more suitable and
why?

Alkali

Alkali is any of the soluble hydroxides of the alkali metals—i.e., lithium,
sodium, potassium, rubidium, and cesium. Alkalies are strong bases that turn litmus
paper from red to blue; they react with acids to yield neutral salts; and they are
caustic and in concentrated form are corrosive to organic tissues. The term alkali is
also applied to the soluble hydroxides of such alkaline-earth metals as calcium,
strontium, and barium and also to ammonium hydroxide. The term was originally
applied to the ashes of burned sodium- or leach-bearing plants, from which the oxides
of sodium and potassium could be leached.

People have been using alkali for centuries, obtaining it first from the leachings
(water solutions) of certain desert earths.

The manufacture of industrial alkali usually refers to the production of soda ash
(Na,COs; sodium carbonate) and caustic soda (NaOH; sodium hydroxide). Other
industrial alkalies include potassium hydroxide, potash, and lye.

The production of a vast range of consumer goods depends on the use of alkali
at some stage. Soda ash and caustic soda are essential to the production of glass,
soap, miscellaneous chemicals, rayon and cellophane, paper and pulp, cleansers and
detergents, textiles, water softeners, certain metals (especially aluminum),
bicarbonate of soda, and gasoline and other petroleum derivatives.

Common properties of alkaline aqueous solutions include:

. Moderately concentrated solutions can turn phenolphthalein from
colorless to pink.

. Concentrated solutions are caustic (causing chemical burns).

. Alkaline solutions are slippery or soapy to the touch, due to

the saponification of the fatty substances on the surface of the skin.
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. Alkalis are normally water-soluble, although some like barium
carbonate are only soluble when reacting with an acidic aqueous solution.

The terms "base" and "alkali" are often used interchangeably, particularly
outside the context of chemistry and chemical engineering.

There are various more specific definitions for the concept of an alkali. Alkalis
are usually defined as a subset of the bases. One of two subsets is commonly chosen
[25; 26].

a) The text calls Alkali. There is about alkali, its manufacture and properties. It
divided into parts. Firstly, about number of substances referring to the class of
alkalies. Secondly, about manufacture of alkalies. Thirdly, about its properties. The
article informative and precise. It 1s from the Internet maybe.

b) The article 1s titled Alkali. It outlines the idea of the origin, composition and
use of alkalies. The article is divided into three parts.

First of all the composition of alkalies is given and their abilities to react with
different substances is outlined. Secondly, the industrial processes with alkalies are
innumerated and their use as potassium hydroxide, potash, and lye. Finally their
properties are described: he information about structure of the crust is presented:
abilities to be of different colour, cause burns, being slippery and water-soluble. The
difference between alkali and base is given. The article may be of interest to chemical
engineers employed in the sector of industrial production of chemicals.

¢) The article name Alkali. 1t is about alkalies. Firstly, alkali is any of the
soluble hydroxides of the alkali metals. Secondly, the manufacture of industrial alkali
usually refers to the production of soda ash. Then, the production of a vast range of
consumer goods depends on the use of alkali at some stage. After that, the terms
"base" and "alkali" are often used interchangeably. There are various more specific
definitions alkali. The article interesting and important for future chemists.

Task 4. Read and translate the text Wastewater Chemical Treatment and
write a summary:

Wastewater Chemical Treatment

Wastewater originates from homes, businesses, industry, as well as storm
drains and rainwater runoff. Generally, wastewater contains around 99.9% water by
weight with the remaining 0.1% representing dissolved solids or other suspended
materials. This material may include excrement, detergents from washing clothes and
dishes, food scraps, grease, oils, plastics, salts, sand, grit, and heavy metals. Some
wastewaters from industrial or agricultural processes may also contain chemicals that
may be hazardous to the environment or to public health and which need to be
neutralized or removed from the water before it can be safely reintroduced into the
environment. The primary objective of wastewater treatment processes is to purify
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the water and make certain that it is safe for subsequent use once it has been returned
to the environment as part of the water cycle.

Wastewater treatment involves a number of stages involving processes that are
mechanical (physical)-based, biological-based, chemical-based, as well as membrane
(filtration) processes.

Chemicals are used during wastewater treatment in an array of processes to
expedite disinfection. These chemical processes, which induce chemical reactions,
are called chemical unit processes and are used alongside biological and physical
cleaning processes to achieve various water standards.

Specialized chemicals such as chlorine, hydrogen peroxide, sodium chlorite,
and sodium hypochlorite (bleach) act as agents that disinfect, sanitize, and assist in
the purification of wastewater at treatment facilities.

There are several distinct chemical unit processes, including chemical
coagulation, chemical precipitation, chemical oxidation, and advanced oxidation, ion
exchange, and chemical neutralization and stabilization, which can be applied to
wastewater during cleaning [27].
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Application 1. Professional Thesaurus

Aa

abused [2'bju:zd] — upe3amepHO HCTIOIB30BATH

acrylic resin [0 'krilik ‘'rezin] - akpunoBas cmoia

additive [ aditrv] - no6aBka

adhesive [od hi:s1v] - kel

adhesives [ad hi:s1vz] — kielikue BemecTBa

adoption [0 'dop[(o)n] - mpuHsTHE

aesthetic [|i:s 'Oetik] — acTeTHUCCKMIT

affinity [o' finiti] — poacTBO

airborne particulates [ eabo:n pa: tikjulots] - B3BemieHHbIE B BO3AYyXE
YaCTHIIbI

ambient [ @mbiont] — BHEITHUH, OKpYKAIOITUH

application [aplr'kerf(o)n] — npumeHeHUE

arduous work ['a:djues | — TpynHas pabota

ascend — pacronararbcsi 1o yObIBarOIIeH

auxiliary chemicals [0:g ' zilior1 "'kemikslz | — nononHuTenbHbBIE,
BCIIOMOTATEIbHbIE XUMHUKATHI

avoid [o'void] - u3berathb

Bb

binder [ 'bainda] — cBs3yro1ee BEecTBO

bonds [bondz] — cBsi3u

branch [bra:n(t)f] — oTpacnb

breaking [ 'breikin] — pa3psiB

bromine [ 'brovmi:n] — 6pom

bulk properties [balk] — cBolicTBa 1o BceMy 00beMy 0Opasiia

Cc

caution tape [ 'ko:f(o)n tape] — mpemocteperatoias JeHTa

challenge [ tfelin(d)3] — 31. 3agaua

charcoal [ 'tfa:kovl] — npeBecHbIil yronib

chemical bonds — xumnueckue cBsizu

chemical engineer [ kemik(a)l end31 nio] — uHKEHEP-XUMHK

chemical fume hood ['kemik(s)l fjum hod] — xumuyeckuit BBITAKHOM
mkad

chemical separation [sepa re1f(9)n] — XuMHUYECKHUI pacma

chemical synthesis [ sm0isis] — Xumu4eckuii CHHTE3

chlorine [ 'klo:ri:n ] — xJmop
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cleaning fluid [ flu:id] — wucTsmas >xuaKoCcTh

coating [ 'koutin] - mokpeITHE

coefficient [ koovt fif(o)nt | — koaddurment

coherent explanation [ko(v) hior(o)nt] — yeTkoe 0OBsiICHEHHE

combustion [kom bast[(a)n] — ropenue

commodity [ko moditr] — mpoayKT, TOBap MIMPOKOTO MOTPEOICHUS

complicate [ komplikert] — yCIoXHITh

compound [ ' kompaound | — coeauHEeHHNE, CMECH

concern [kon's3:n] — uMeTh J1eJ10 C

conductive - TpOU3BOIHBII

conservation [kpnsa 'veif(o)n] — coxpaneHnue

considerable [kon sid(o)rob(o)l] - 3HaUMTETLHBIM

consumption [kon'sam(p)f(9)n] - norpedaeHue

contamination [kon temi neif(o)n] - 3arps3HeHue

contiguous [kon'tigjues ] stationery [ 'sterf(o)n(o)ri] phase —
IPOJIOJDKUTEIbHAS CTallMOHapHa (pa3a

continuous macroscopic material [ makra(v) skopik] — omHOpOIHBIM
MUKPOCKOITUYECKUI MaTepual

convert [kon'v3:t] — mpeBpamars

crucial role [ 'kru:J(9)l] — pemaromiast posib

Dd

date [dert] — naTupoBaThbCs, OTHOCUTHCS K ONPEIETIEHHOMY BPEMEHU

decomposition [di:kompa'zifn] — pa3znoxxenue, pacnaj

degree of adhesion [od 'hi:3(o)n] — cTenens crenaeHus

density [ densiti] - mIOTHOCTH

detergent [d1't3:d3(o)nt] — Moro1IIEE CpEICTBO

diluent ['diljuont] — paz6aBuTenb, PAaCTBOPUTEIH

disposable gloves [d1'spovzab(o)l glavz] — omHOpa3oBBIC TEpUaTKH

double-replacement [ 'dab(a)l] — aBoitHOE 3aMernIeHNE

driving [ 'drarvig] force [fo:s] — aBKyIas cuia

durable ['djuorob(o)l] - monroBedHbBIN

dye [dar] — kpacka, KpacuTelb

dye-sensitized solar cell [dar 'sensitaizd] — coyHeuHble Oarapelku u
CEHCUOWIM3UPOBAHHBIM KPACHTEIIEM

Ee

economic advantage [ ad va:ntid3] — s3xkoHOMHUYECKOE TPEUMYIIIECTBO

eliminate [1' liminert] — ycTpaHsaTh, HCKITIOYATh

emergency shower [1'm3:d3(o)nst Javo] — mymeBas nis aBapUHHBIX
CUTYyalun

91


https://www.merriam-webster.com/dictionary/coherent
https://wooordhunt.ru/word/%D1%81%D0%B5%D0%BD%D1%81%D0%B8%D0%B1%D0%B8%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://wooordhunt.ru/word/%D0%BA%D1%80%D0%B0%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D0%B5%D0%BC

encompass [In ' kampas] — 3aktouaTh B cede

end-of-the-pipe treatment [ 'tri:tm(o)nt] - 06€3BpeKUBaHNE OTXOJ0B B KOHIIE
IPOM3BOACTBEHHOTO TIpoIecca

enduring properties [n'djuoriy] — 34. CBOMCTBEHHBIE, TUITMYHBIC KAUECTBA

environmental spills [nvarron ment(9)l sp1lz] — yTeuka BpeIHbIX BEIIECTB B
OKPY>KaOIIIYIO CPEILy

environmental consideration [mvairon ment(o)l konsido'rerf(o)n] — yuér
BO3/ICHCTBUS Ha OKPYXKAIOLIYIO CPEAY

environmentally friendly — sxonoruunbIit

equation [1'kwer3(o)n] — ypaBHeHHE

essential [1'senf(9)l ] — BaxHBbIiA

ethidium bromide [ 'brovmaid] - OpoMucTbIit STUIUN

evaporation [1 vapa reif(a)n | — ucmapeHne

evaporator [1' vepd, reto] — ucrapuTenb

exert [1g z3:t] — HanpsTaTh

explosive [|1k splousivz] — B3pbpIBUaTOE BEIIECTBO

exposure [1k 'spav3a] — 3. Bo3aeiicTBue

Ff

fabrics [ fabriks] — Tkanu

facile [ faesai1l] — moBepxHOCTHBIM

feldspar [ 'feldspa:] — monesoit mmar

fertilizer [ f3:tilaiza] - ynoOpenue

fertilizers [ 'f3:tolaizoz] - ynobpenue

fiber [ faibor] — BoJIOKHO

film [film] - mnenka

finishes [ 'fin1f] — oTnenka

fire blankets [ 'faro 'blenkits] — moxkapHoe OKpbIBaJIO

fire extinguisher [ 'faro 1k stimgwifo] — ornerymmTean

fire hazards ['faro "hazodz] — moskapHas omacHOCTb

first aid kit [f3:st erd kit] — anTeuka, HabOp AJIs OKa3aHMS TIEPBON MTOMOIIN
flame [flerm] — mmams

flame retardant [flerm 11'ta:dint] — 3amumaromnuii oT orus
fluorine [ flo:ri:n | — dprop

foam [fovm] —niena

food-safe - 6e3onacHbie MPOAYKTHI TUTAHUS
foreknowledge [fo: 'nplid3] — npenBuaeHue, mpeAnooKeHUE
forensic [forensic] science [science] — KpUMHHATUCTUKA
formaldehyde [fo: ' maeldihaid] - popmansaernn

fragrance [ freigronsiz] - apomar

fuels [ 'fju:alz] — BumBI TOMIIMBA

fumes [fju:mz] — BBIXJIOTIBI

92


https://wooordhunt.ru/word/environmental
https://wooordhunt.ru/word/consideration
https://en.wikipedia.org/wiki/Ethidium_bromide
https://www.britannica.com/science/fluorine
https://www.britannica.com/science/forensic-science
https://en.wikipedia.org/wiki/Formaldehyde

fundamental [fando ' ment(o)l] — dyrmamenTanbHBIN
Gg

gaseous [ gas1os] - pa3HO0Opa3HbIi
gaseous elements [ 'gasios | — Ta3000pa3HbIC JIEMEHTHI

Hh

harmful impact [ ' ha:mfol ‘tmpaekt] — BpegHoe Bo3nelicTBue
hazardous [ 'hazodos] — omacHbri

Hegman gauge - U3meputens Xermana

hematite [ hi:motart] — reMaTuT, KpaCHBIH KEJIE3HIK
high-performance material [ha1 pa'fo:m(a)ns] — maTepuan
C TIOBBIIIEHHBIMH TEXHOJIOTMYECKUMU TTOKA3ATEIIMU
high-pressure [ har 'prefsa] — BeicOKO€ JaBieHUE
hydrocarbons [ haidrs ka:banz] — yrineBogopo bt

hydrogen [ haidrad3(o)n] — Bomopoa

hygiene [ haidzi:n] - ruruena

I

identities [a1 dentitiz | — ToX)aecTBa

impart [1m'pa:t] — nepegasarb, cooOIIaTh

implement [ impliment] — BEINOJIHATH, OCYILIECTBIISATH

impurity [1m pjooriti] — mpuMech, HEUUCTOTA

indestructible [indr1 straktib(a)l] — HEpa3pyUMBIii

industrial applications [ dastriol  &pli keifonz] — mpumenenue

B ITPOMBIIIUICHHOCTH

ink [1k] - kpacka

insecticide [insecticide] - WHCEKTHIIUI, CPEACTBO JUISI HUCTPEOICHUS
HACEKOMBIX

insulation properties [msju le1f(9)n] — U30ISIITMOHHBIE CBOHCTBA

interaction [imntor &k(o)n] — B3aumoieiicTBIE

intermingled atom [t 'miyg(9)ld] — cmemanubIi

intertwine [1nto twain] - mepemnieTaTh

intimately [ mtimatli] - 61u3K0

ion-exchange [1ks tfeind3] — noHHBII 0OMeH

ionic charge [a1 pnik | — nOHHBIH 3apsi

irritants [ '1ritonts] — XMMUKATHI, BBI3BIBAIOIIUE PA3ApaKEHUE
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L1

lab coats [laeb kouts] — mabopaTopHbIii XxanaT

lab gear [laeb gio] — maboparopHoe o00opy10BaHHE

lac insect [lak ‘msekt] - HaCEKOMOE CeMeicTBa
Kerriidae, 1aKoBBIX HACEKOMBIX

large-scale ['la:d3skeil] — B kpynmHoM Macitade

leave [li:v] - ocTaBnATH

lignin - AUHTUH

liquid [ 'likwid] — >xuakwii, )KUIKOCTH

liquid crystal [ likwid ‘krist(o)l] — sxmnkuit KpucTamn

liquids - xxunkoctu

low yield [ji:ld] — HU3Kas MPOYKTUBHOCTH

lungs [lanz] - nerkue

Mm

maintenance [ memnt(o)nons] — TEXHUYECKOE 0OCTY)KUBAHUE

malleable - maBkumii

manganese oxide [ mangoni:z 'pksard] - moyryTopHas OKUCh MapraHIla;

mapping [ mapin] — oToOpakeHue, MOCTPOCHUE MOJICIIH

mass produce [mas pro dju:s] — 3amyckaTb MacCOBO€ MPOU3BOACTBO

matter [ mato] — BeIecTBO

mercury [ m3:kjori] — pTyTh

metalloid - MeTammonabI

mixtures [ mikst/oz] — cmecu

mobile phase [ ' moubail] — noxpmwxkHas dasza

momentum-transfer operations [mo'mentom  trens f3:(r)] — oneparuu
nepeaayu UMITyJIbCa JBHKCHHS

monomers [ ma:nomarz] - MOHOMEP

Nn

Nitrile gloves [ 'naitrail glavz] — HuTpuIOBBIE IEpUYATKU

nitrogen [ nartrodz(o)n | — azor

noble gases [ noub(9)] | — 6iraropoiHbIe Ta3bl

nonflowing [non 'flovin] solvent [ 'splv(e)nt] — HeTekyuunii pacTBOpUTEIH

nonrenewable resources [nanr1 nu:obal r1'z0:51z] — HEBO30OHOBIIIEMBIE
pecypchl

nucleic acids [nucleic "@sidz] - HyKJI€HMHOBbBIE KUCIOTHI

nucleus - sapo
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Oo

observation [pbzo veif(o)n] — HabmOACHUE, U3YUCHUE

occure [9'k3:rm] — BO3HUKATH

ochre [ 'ouka] — oxpa, 30510TO

odor [ 'audo | — 3amax

ointment [ omtm(o)nt] — Ma3pb

organic solvents [0: 'genik 'splvonts] - oprannyeckue pacTBOPUTEIH
oxygen [ 'vksid3(o)n | — kuciopon

Pp

particle [ ‘pa:tik(o)l] —yvactuia

physical basis [ fizik(o)l] — puzmyeckas ocHoBa

plant [pla:nt] — cTpouTensHas TUTONIA KA

polymer backbone [ polimo 'bakboun] — monumepHas ocHOBa
precipitate [pr1 sipitot | — ocagok

prevent [pr1 vent] - mpe1oTBpamiaTh

process [ provses] - 00pabaThIBaTh

process engineer [ provses end31 nio] — HHXKEHEP-TEXHOJIOT
processing [ prauvsesin] - o0paboTka

production chain [pro ' dak[(o)n tfein] — cepuitHoe MpoOU3BOICTBO
property [ propoti] — CBOHCTBO, KA4€CTBO

pure substance — YUCTOE BEIIECTBO

Qq

quantity [ kwontitr] — koaudecTBO
Rr

reactants [r1 &ktonts] - peareHnr

reduce [r1' dju:s] - cHmKaTh

regulations [ regjo’leifonz] — Hopmbl, TpaBuIIa

relationship [r1'lerf(e)nfip | — B3uMOOTHOIIEHUE

relative molecular mass [ ‘relotiv] - oTHOCHUTEIBEHASI MOJIEKYJIIpHAs Macca
remediation [r1, mi:d1 e1f(o)n] — ucnpaBeHHEe, BOCCTAHOBJICHUE
repeating units [r1 pi:tiy] - 3B€HbsI MOJUMEPA

research efforts [r1's3:tf "efots] — oObeM uccienoBanuit
resolving power — paspeniaromias cujia

rubbers [ tAboz] — pe3una, kayayk

safety goggles [ 'serftt goglz] — 3ammuTHBIC 0YKH

safety storage cabinets - mkadsI 17151 6€30TTaCHOTO XpaHEHUS
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SCISSOTS [ 'S1Z0Z] — HOYKHUIIBI

sealant [ 'si:lont] — repMeTHK, YIJIOTHUTEIb

separate [ seprot] — OTENATH

serious injury [ ‘s1orros 'm(d)3(9)r1] — cepbe3Has TpaBMa

sheen level [[1:n 'lev(d)]] - ypoBeHb OJtecka

"showcase" reaction [ 11" &k[(o)n] — «peakuusi AEMOHCTpAITUNY

signs [saInz | — mpu3HaKU

silica [ 's1lika] — kpeMHeszem

single-replacement [11 pletsm(o)nt | — eguHOE 3aMeIICHHE

smoother [ 'smu:09] — cMsATYaromee BEIIECTBO

sodium chloride [ ‘klo:raid | — xopucTsIif HaTpwHii, MOBapeHHAs COJb

solid film [ 'splid] — mioTHas mieHKa

solids — TBep/ibIe BellecTBa

solute [ ‘splju:t] — pacTBOpeHHOE BEIIECTBO

solvent [ ‘splv(o)nt] - pacTBOpUTEIH

specialty chemicals ['spef(o)lti  'kemikolz] — xumuyeckue NPOTYKTHI
TOHKOT'O OPraHUYECKOTO CUHTE3a

spills [spilz] — yreuka

stable - cTaOUIBHBIIM

stir [st3:] — momenmBaTh, pa3MeNInBaTh

subatomic domain [do(v) mein] — BHyTpuaToMHasi 00JIacTh

subscript [ 'sabskript | — moaACTpOYHBII UHAEKC

substrate [ sabstreit] — cyOcTpaT, moasioxKa

synthetic fibres [sin'Oetik faiboz | — cunTeTHUECKHE BOJIOKHA

synthetically [sin'Oetikoli | — cunTeTHUECKN

Tt

technological approaches [tekna'Ind3ik(a)l o provtfiz] — TexHONMOTHUECKHE
MIOJIXOJIbI

thinner [ '0ma] — pa36aBuTENb, PA3KUIKUTEND

to shift - cnBuraTecs

trace amounts [tre1s] — cJeJ0BbIe KOJIMYECTBA

treat [tri:t] — 31. 0OpabaThIBaTh YTO-TO

tweezers [tweezers]| — MTUHIET, MUIMTYUKU

Uu

undergo [Ando ' gou] — UCTIBITHIBATh, IEPEHOCUTD, IPETEPIIEBATD
under-hood [ 'Ands hud] — BHyTpeHHUI

undoubtedly [an davtidli] - HecoOMHEHHO

unequal [An '1:kw(9)l] — HEpaBHOMEPHBIIA
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unit operations [ pbpa'reifonz] — omepanuu, OOBETUHEHHBIE B OTHOM
IIPOM3BOICTBEHHOM IIIare

Vv

vanish [ 'venif] — pacTBopuTEIH

variety [vo rarotr | — MHOrooOpasue

vary [ 'veari] — BappUpOBaThCSA

vehicle [ 'viiik(o)l] — 3a. pacTBOpHTEINH, CBA3YIOIIECE BEIIECTBO
versatile [ 'v3:sotail] — yHuBepcabHBINA, MHOTOTPAHHBII
violent reaction [ varal(o)nt 11 &k [(o)n] — OypHas peaxius
viscosity [vi skpsiti] — BI3KOCTb, TSATYYECTh

Ww

walks of life - cdepsl xxuzHN

waste streams [weist stri:mz] - MOTOK OTXO0B (KOJI-BO PAa3IUYHBIX
OTXOJI0B, 00pa3yIoUMXcs Ha KaKOW-I11M00 TEPPUTOPUH B TEUECHHUE OIIPEAETICHHOTO
BpPEMEHU)

waste tags [weist tegz]| — MeTka A1 0TXO/I0B

watercolor [ 'wotar kolo] — akBapens, akBapenbHbIe KPACKU

weight distribution [wert distr1 bju:f(9)n] — pacnipenenenre Harpy3Ku

word [w3:d] - citoBO

worst offenders [w3:st o' fendoz] — «310cTHBIE HApYIIUTETN

XX

xylene [zaili:n] - kcumon
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Base form
A

arise

awake

B

backslide

be
bear

beat
become

begin
bend
bet
bind
bite
bleed
blow
break
breed
bring

broadcast

browbeat
build
burn

burst

bust
buy
C

Application 2. Table of Irregular verbs[28]

Past simple

arosc

awakened / awoke

backslid

was, were
bore
beat

became

began
bent

bet / betted
bound

bit

bled

blew

broke

bred
brought

broadcast / broadcasted

browbeat
built
burned / burnt

burst

busted / bust
bought
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Past participle

arisen

awakened / awoken

backslidden / backslid

been
born / borne
beaten / beat

become

begun

bent

bet / betted
bound
bitten

bled
blown
broken
bred
brought

broadcast / broadcasted

browbeaten / browbeat
built
burned / burnt

burst

busted / bust
bought

Translation

BO3HUKATD,
MTOSIBJISITHCS

OyIuTh,
POCHYTHCS

OTKa3bIBAThCS
OT MPEKHUX
yOexaeHui

OBITH
POIIUTH
ouTh

CTaHOBUThCH,
JIeIaThCs

HAYMHATh
crubaTh, THYTh
JepKaTh mapu
CBSI3aTh

Kycartb
KPOBOTOYMTH
JIyTh

JoMaTh
BBIPAIIHMBATh
MPUHOCHUTH

pacripocTpa-
HSTh,
pazbpacsiBaTh

3aIyTuBaTh
CTPOUTH
rOpeTh, KeUb

B3pbIBaThCH,
POPBIBATHCS

pa3KanoBaTh

IIOKYIIaTh



can

cast

catch
choose
cling

clothe

come
cost

creep

cut

D
deal
dig
dive
do

draw

dream
drink

drive

dwell

eat

fall
feed
feel

could

cast

caught

chose

clung

clothed / clad

came

cost

crept

cut

dealt
dug

dove / dived
did

drew

dreamed / dreamt

drank

drove

dwelt / dwelled

ate

fell
fed
felt
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could

cast

caught

chosen

clung

clothed / clad

come

cost

crept

cut

dealt
dug

dived
done

drawn

dreamed / dreamt

drunk

driven

dwelt / dwelled

eaten

fallen
fed
felt

MOYb, YMCTb

OpOCHUTB,
KHUHYTB,
BBIIIBBIPHYTh

JIOBUTD,
XBaTaTh,
yCIETh

BBIOMpATh

LEIIATHCH,
JIBbHYTh

oJ1eBath (KOro-
m60)

MMPpUXOOUTH

CTOHUTH,
obxoauThCs (B
KaKyo-1100

CyMMY)
1oJ3aTh

pe3arsb,
paspesarb

HUMCETH €10
KOIlaTh

HBIPSATH,
HOTPYXkKaTbCsl

JIeNnarTh,
BBITTOJIHATH

pHUCOBaTh,
YEepTUTH

IpE3UTh,
MeuTaTh

IINTb

YIPaBJIATh
(aBTO)

o0uTaTh,
HaXOJIUThCS

€CThb, KylIaTb

magaTh
KOPMUTH

YYBCTBOBATb



fight

find
fit

flee
fling

fly
forbid

forecast
foresee
foretell

forget
forgive
forsake

freeze
G

get
give
go
grind

grow
H

hang

have, has
hear
hew

hide

hit

fought

found

fit
fled

flung
flew
forbade
forecast
foresaw

foretold

forgot
forgave
forsook
froze

got

gave
went

ground

grew

hung / hanged

had
heard
hewed

hid

hit
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fought

found

fit
fled

flung
flown
forbidden
forecast
foreseen

foretold

forgotten
forgiven

forsaken

frozen

gotten / got

given
gone

ground

grown

hung / hanged

had
heard
hewn / hewed

hidden

hit

JpaThbCs,
CpaXkaThcH,
OopoThes

HaxoauThb

MOAXOIUTH I10
pasmepy

yoerars,
criacaThCs

Opocarbcs,
PHUHYTBCSI

JICTAThb
3alpeiuarb

IIPEJICKA3bIBATh
IIPEABOCXH-
11aTh

npeaABUACTDb

Ipe/ICKa3bIBATh
IPOTHO3HPO-
BaTh

3a0bIBaTh
pouIaTh
MOKUIATH

3aMep3aTrhb

I10JIy4aTh,
JOCTUTaTh

aBaTh
HITH, €XaTh

MOJIOTb,
TOJI0Yb

pactu

BEIIIATh,
pa3BelInBaTh

UMETh
CITBIIIATH
pyouTh

MPATaTHCA,
CKPBIBaThCSA

yAapATh,
HOpaXkaTh



hold

hurt

|

inlay

input
interweave
K

keep
kneel
knit
know
L

lay

lead

lean

leap
learn

leave

lend

let
lie
light
lose

make

held

hurt

inlaid

input / inputted
interwove

kept

knelt / kneeled
knitted / knit

knew

laid
led

leaned / leant

leaped / leapt
learnt / learned

left
lent

let

lay
lit / lighted
lost

made
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held

hurt

inlaid

input / inputted
Interwoven
kept

knelt / kneeled
knitted / knit

known

laid
led

leaned / leant

leaped / leapt
learnt / learned

left
lent

let

lain
lit / lighted
lost

made

JepKaTh,
yIEepKUBaTh,
¢duKkcupoBartb

paHUTB,
IPUYUHHUTE
00JIb

BKJIaJbIBaTh,
BCTaBJIATD,
BBICTUJIATH

BXOIHUTH

BOTKaThb

JepXKarth,
XpaHUTh

CTaHOBHUTHCSA Ha
KOJICHH

BA3aTh

3HATh, UMETh
Mpe/ICTaBICHUE
(0 yem-nmu60)

KJIaCTh,
ITOJIOJKHTh

BECTH,
PYKOBOAMTb,
yHIpaBIsATh

OIMpaThCs,
IIPUCIIOHATHCSA

IPbIraTh,
CKaKaTb

YUUTh

MOKUIATh,
OCTaBJISITh

0JlaJDKUBATh,
JaBaTh B3aMMBbI

MO3BOJISITH,
MpeAnoIararh

JICKATh
OCBCUIATh

TEPATh

JIelIaTh,
MIPOU3BOANTH,



may

mecan

meet

miscast

misdeal

misdo

misgive
mishear
mishit
mislay

mislead
misread

misspell

misspend
mistake
misunderstand

mow
(0]

offset

outbid
outdo

outfight

might

meant

met

miscast

misdealt

misdid

misgave

misheard
mishit
mislaid

misled

misread

misspelled / misspelt

misspent
mistook
misunderstood

mowed

offset

outbid
outdid

outfought
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might

meant

met

miscast

misdealt

misdone

misgiven

misheard
mishit
mislaid

misled

misread

misspelled / misspelt

misspent
mistaken
misunderstood

mowed / mown

offset

outbid
outdone

outfought

CO3/1aBaTh
MOYb, UMETh
BO3MOKHOCTh
3HAYUTh, UMETh
BBHUIY
BCTpEYaTh

HETPaBUIEHO
pacrpenensTh
posu

MOCTyNaTh
HENPaBUIbHO

Jenath 4To-
1100
HCIPaBUJIbHO
I HEOPEXKHO

BHYHIATb
HEOOBCPUA,
OIIaCCHUA

OCJIBIIIATBCA

MIPOMaxXHYThCS

KJIaCTh HE Ha
MECTO
BBECTHU B
320y XK IeHne

HCIIPaBHUJIbHO
HCTOJIKOBBI-
BaTb

IUCATh C
OLIMOKaMU

HEPa3yMHO, 3ps
TPaTUTh

omuoaTeCs

HCIIPaBHUJIbHO
IIOHHUMAaThb

KOCHTBH

BO3MeEIIATh,
BO3HATPAXKJIaTh
KOMIIEHCHPO-
BaTh

nepeOnuBaTh
LIEHY

MMPEBOCXOAUTH

mo0eX1aTh B
0010



outgrow
output

outrun

outsell

outshine
overbid

overcome

overdo

overdraw
overeat
overfly
overhang

overhear
overlay
overpay
override
overrun

oversee
overshoot

oversleep

overtake

overthrow
P

partake

pay
plead

prepay
prove

put

outgrew

output / outputted

outran

outsold

outshone
overbid

overcame

overdid

overdrew
overate

overflew
overhung

overheard

overlaid
overpaid

overrode

overran

oversaw
overshot

overslept

overtook
overthrew

partook
paid
pleaded / pled

prepaid
proved

put

outgrown

output / outputted

outrun

outsold

outshone
overbid

overcome

overdone

overdrawn
overeaten
overflown
overhung

overheard

overlaid
overpaid

overridden

overrun

overseen
overshot

overslept

overtaken
overthrown

partaken
paid
pleaded / pled

prepaid
proven / proved

put

BbIpaCTaTh M3
BbIXOOUTH

NEPEroHsTh,
oTiepexaTh

npo/iaBaTh
Jy9IIe WINA
JIOpOKe

3aTMCBAaTh
IIOBCJICBATh

KOMITCHCHPO-
BaTh

nepexkapu-
(Ba)TH

MPEBBIIIAT
00bemaTees
nepeneraTh
HaBUCATh

MOJICITyII-
(uB)aTh

MOKpBI(Ba)Th
neperuiaynBaTh

OTMCHSTb,
aHHYJIUPOBATh

NEePEeTUBATHCS
yepes Kpa

Ha/13UpaTh 3a
paccTpensirTb

IPOCTATh,
3aCHaThCs

JOI'OHATH

cBeprarb

NPUHUMATD
ydacTue

IUIATHTh
oOpamaThCs K
cyny

TUIATUTh BIIEPE]]
JOKa3bIBaTh

KJIaCTh,
CTaBHUTb,



Q
quit

R

read
rebind
rebuild

recast
redo

rehear

remake
rend

repay
rerun

resell
reset
resit
retake
retell
rewrite
rid
ride
ring
rise
run

S

saw

say

see
seek
sell

send

quit / quitted

read
rebound
rebuilt

recast
redid

reheard

remade
rent
repaid

reran

resold
reset
resat
retook
retold
rewrote
rid
rode
rang
rose
ran

sawed
said
saw
sought

sold
sent
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quit / quitted

read
rebound
rebuilt

recast
redone

reheard

remade
rent
repaid

rerun

resold
reset
resat
retaken
retold
rewritten
rid
ridden
rung
risen
run

sawed / sawn
said

seen

sought

sold
sent

pa3meriaTh

BBIXOJIUTh,
TTOKUJIATD,
OCTaBJIATh

quTaTh
HIepeBsI3bIBATD
NEPECTPOUTH

U3MEHSTD,
nepecTpanBaTh

ZieJiaTh BHOBD,
NepeebIBaTh

CJIyuiaTtb
BTOPHUYHO

nepezaelbIBaTh
pa3auparb
OTJIaBaTh JIOJIT

BBIIIOJHATDH
ITOBTOPHO

MepenpoIaBaTh
BO3BpaIiaTh
MEPECHKUBATH
3abupathb
MepecKa3bIBaTh
nepe3anucarh
M30aBIIATh
€37IUTh BEPXOM
3BOHUTH
MOHATHCS

oerartsb

IUJINTDb

CKa3arhb,
3a51BUTH

BUIETD
HUCKaTh
MpoJiaBaTh

IIOCHLJIaTh



set

sew
shake
shave
shear
shed

shine

shoot

show

shrink
shut
sing
sink
sit
slay

sleep
slide

sling
slink
slit

smell

SOW
speak

speed
spell

spend

set

sewed
shook
shaved
sheared
shed

shined / shone

shot
showed

shrank / shrunk

shut
sang
sank / sunk

sat

slew / slayed
slept

slid

slung

slunk

slit

smelled / smelt

sowed
spoke

sped / speeded
spelled / spelt

spent
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set

sewn / sewed
shaken

shaved / shaven
sheared / shorn
shed

shined / shone

shot
shown / showed

shrunk

shut

sung
sunk

sat

slain / slayed
slept

slid

slung

slunk

slit

smelled / smelt

sown / sowed
spoken

sped / speeded
spelled / spelt

spent

CTaBHUTb,
yCTaHaBJINBATh

IUTh
TPSICTH
OpUThCS
CTPHYb

MPOJINBATh

CBETHUThH, CUATD,
03apATh

CTPEJISTD,
JaBaTh NO0OETu

IIOKa3bIBaATh

COKpAIIaThCH,
CXKUMATBHCA

3aKpbIBATb,
3aIlIpaThb,
3aTBOPATH

IICTh

TOHYTb,
HOTPYKAThCS
(mox Boy)

CHJICTh
youBaTh
crarth
CKOJIB3UTh

Opocars,
HIBBIPATH
KpacThCs, HATH
Kpany4uchb
paspesars,
pBaTh B JNTUHY

MaxHYyTh,
HIOXaTh
cesTh
TOBOPHUTH
YCKODSITb,
CHELIUTH

MUCaTh WU
YHUTATh 110
OykBam

TpaTUTb,
pacxoa0BaThb



spill
spin
spit

split
spoil

spread

spring
stand

steal

stick

sting
stink
strew

stride
strike

string
strive

sublet

swear

sweep

swell
swim

swing

T
take
teach
tear

tell

spilled / spilt

spun
spit / spat
split

spoiled / spoilt

spread

sprang / sprung
stood

stole

stuck

stung
stunk / stank
strewed

strode
struck

strung
strove / strived

sublet

SwWore

swept

swelled
swam

swung

took
taught

tore
told
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spilled / spilt

spun
spit / spat

split

spoiled / spoilt

spread

sprung
stood

stolen

stuck

stung
stunk
strewn / strewed

stridden
struck

strung
striven / strived

sublet

Sworn

swept

swollen / swelled
swum

swung

taken
taught
torn
told

IIPOJIMBATS,
pasinuBaTh

MpsICTh
IIeBaTh
pacIerisiTh
HOPTUTH

pacmnpocTpaHuT
bCA

BCKOYHTD,
BO3HHUKHYTH

CTOATH

BOpPOBATh,
KpacTh

YKOJIOTb,
IIPUKIIEUTh

KaJINTb
BOHATH

YCeATh, YCTIIATh

11araTh,
HAHOCHUTBH yJap

yAapuTh, OUTH,
OacToBaTh

HaAHU3aTh,
HATSIHYTh

CTapaTbCia

nepenaBaTh B
cybapeHay
KIISICThCS,
NPUCATATD

MECTH,
MOJIMETATh,
CMETaTh

pa30yxarb
UIABATh, IJIBITh

Kayarh,
pacKaymBaTh,
BEPTETh

OpaTh, B34Th
yUUTh, 00y4aTh
pBarthb

pacckaszathb



think
throw

thrust

tread
U

unbend

underbid
undercut

undergo

underlie
underpay

undersell

understand

undertake

underwrite

undo
unfreeze

unsay

unwind
uphold
upset

W

wake
waylay
wear

weave

wed

thought
threw

thrust
trod

unbent

underbid
undercut

underwent

underlay
underpaid

undersold

understood
undertook

underwrote
undid
unfroze

unsaid

unwound
upheld
upset

woke / waked
waylaid

wore

wove / weaved

wed / wedded
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thought
thrown

thrust
trodden / trod

unbent

underbid
undercut

undergone

underlain
underpaid

undersold

understood
undertaken

underwritten
undone
unfrozen

unsaid

unwound
upheld
upset

woken / waked

waylaid

worn

woven / weaved

wed / wedded

JyMaTh
OpocuTh

KOJIOTb,
MPOH3aTh

CTyIaTh

BBIIIPAMIIATBHCA,
pasrudaThCs

CHIDKATh IICHY
cOMBATh LIEHBI

HUCIBITHIBATD,
NEPCHOCUTD

JIC)KATh B
OCHOBC

OIllIa4YMBaTh
CJIMIIIKOM
HHU3KO

IpoaaBaTb
JACHICBJIC

MMOHUMATh,
MOCTUTATh

MPEATPUHATH

IIOAIINChIBATh-
Cia

YHUYTOXKATb
CACIIAHHOC

pa3Mopaxu-
BaTh

Opatb Ha3zax
CBOHM CIIOBa

pa3BepTHIBATH
MOJJEPKUBATH

OIMPOKHUHYTHCA

MIPOCHITIATHCS
ojcTeperaTh

HOCHUTbH
(omexmy)

TKaTb

JKCHUTHCA,
BbIAAaBAaTh 3aMYiK



weep wept wept IJIaKaTh, PIIATH
wet wet / wetted wet / wetted MOTHITL,
YBIIQXKHATh
win won won nobe s,
BBIMI'PATh
wind wound wound SAPOAITD
(MexaHu3Mm)
withdraw withdrew withdrawn BIATE Hasal,
OTO3BaThb
withhold withheld withheld BOSACPIEATE"
Cs, OTKa3bIBAaTh
withstand withstood withstood IIPOTHBOCTOSITH
. CKPYTUTb,
wring wrung wrung CRIIMATL
write wrote written nucarhb
Application 3. List of Topics for Projects
1. Innovative materials.
2. Ecologically sustainable materials.
3. The modern cooperation of chemical and computer technologies.
4. The most important element (substance) in the world.
5. The technologies of production.
6. The modern inventions of chemistry.
7. Chemical technology and food industry.
8. Natural ingredients in chemical industry.
9. Famous chemists of the world.

10. Ways of optimization of chemical technological processes.
11. Chemical Technologies in Space Industry

Application 4. Useful language: Emergency

To ask and react in emergency

To warn

How is it going? — Kak gena?

Make sure — npoBepbTe

What's wrong? — Yro ciayunioch?

Please remember — He 3a0bIBaliTE

Oh, my Gosh! — Oro?

Always remember — moMHUTE

What's happened? — Urto ciyumnocs?

Never — HuUKOrI1a

Hazard! — OnacHocTs!

Immediately — cpouHo, HeMeasIeHHO

Don’ use — He MoJab3yHTECH

Notify — obpatute BHUMaHUE
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Application 5. Writing Annotation

Summary/Annotation — a short outline of the main ideas of the text, it has
simple and clear structure and is written with the use of discourse markers.

AHHOTAIMSA — KPATKOE M3JI0KEHUE OCHOBHBIX HJIEH TEKCTa, UMEET MPOCTYIO U
YEeTKYI) CTPYKTYpPY C HCIOJIB30BAaHUEM ONpEACICHHBIX (pa3 (IUCKYPCHUBHBIX
MapKepOB), OTPAXKAIOIIUX CTPYKTYPY TEKCTA.

Taoauna. The List of Discourse Markers Used for the Summary:

Discourse Marker

Example

1. The title of the texts (article) is ...-
TEKCT Ha3bIBACTCH ...

The article is called “Paints and Lacquers”.

2. It outlines/presents the problem of
... - B HeMm mpezacTaBieHa npobiema

It presents the problem of the methods used
for distillation of water for accumulator
batteries.

3. It addresses the issue of ... - B
HEM 3aTPOHYT BOIIPOC O ...

It addresses the issue of purification of
wastewater.

4. Firstly, it speaks about ... - Bo

IICPBLIX, B HCM I'OBOPUTCA O ...

Firstly, it speaks about the types of
chemical reactions.

5. Firstly, it is said that... - Bo | Firstly, it is said that the types of chemical
MIEPBHIX, B HEM FTOBOPUTCS O ... reaction depends on catalizator.
6. Secondly, there is  some | Secondly, there is some information about

information about ... - Bo BTOpBIX,
npejcTaBjieHa UHGOpMaIus o ...

the types of solidifiers.

7. Further on it concerns the idea of
... - Jlanee paccmarpuBaeTcs BOIIPOC
0

Further on it concerns the idea of using
special reactants in the reaction.

8. Also, it 1s said that ... - Taxxke

TOBOPUTCA O TOM, YTO ...

Also, it is said that water can make the
solution thinner.

9. After that the author highlights the
issue of ... - Jlanee aBTOp
MOTYEPKHUBACT UJCIO O TOM, YTO ...

After that the author highlights the issue of
the importance of following all safety rules..

10. The information about .... was the
most  useful/interesting  for me,
because...- Uadopmarus o ... Oblia
HauOOJICe BAMCHOU/UHMEPECHOU IS
MEHSI, TOTOMY 4TO ...

The information about the application of
different types of lacquers for different
layers of finisher was the most interesting
for me, because 1 didn't know about it
before.

11. The text (article) may be taken
from ... - CtaThs MOXeET OBITH B3sTa
13 (UICTOYHUK) ...

The text (article) may be taken from the
professional site for the specialists in
chemical processes and for engineesr in
general.

12. The text (article) may be
interesting for those who ... - Tekcr
(cTaThsl) MOXKET OBITH UHTEPECHOM ISt
TeX, KTO ... .

The text (article) may be interesting for
those who studies Chemistry or who
undergoes professional development
courses in the sphere of chemical
technology.
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3AKJIIOYEHUE

B pe3ynbTare mpakTHUECKOTO MPUMEHEHHUS MaTepHalioB Y4eOHOTO MOCOOUSs
«AHTJTIMACKUHA S3BIK IS CTYJCHTOB HAIPABJICHUS «XWMHUYECKas TEXHOJIOTHS»» B
X0Jie y4yeOHOro rmpolecca Mo aucuuruinHe «VHOCTpaHHBIA S3BIK» O0yYaroIuecs
HayyaTcsi paboTaTh ¢ MpodeccHoHAbHO-OPUEHTUPOBAHHON HH(OpMAIeil B
TEKCTOBOM M ayAnodopmare, MOHUMATh COJIEP)KaHNE TEKCTOB Ha aHTJIMICKOM SI3BIKE,
aHAJIM3UPOBATh UX M MPOIYLIUPOBATH COOCTBEHHOE MOHOJIOTUYECKOE BHICKA3bIBAHUE
Ha 06a3e U3yYeHHBIX TEM IO HAIIPABICHUIO « XUMUYECKasi TEXHOJIOTHUSD.

[IpuBoguMBIe B MOCOOMHM 3aJaHHsI COCTaBJICHBI C YYETOM COBPEMEHHBIX
METOJIMYECKUX PEKOMEHIAIMN JUIi OOydYeHHUs CTYACHTOB AaHTJIMMCKOMY SI3BIKY B
TEXHUYECKOM BY3€, TEMAaTHKa YPOKOB MOCOOWsS COTJIACOBaHA C TEMATHKOW YYEOHBIX
JVCIIATUTAH, OCBAaUBAEMBIX CTYJICHTAMH 10 HANIPABICHUIO « XMMHUYECKAsT TEXHOIOTHS»,
a Taxoke MpoeccuoHAIbHBIX HHTEPECOB O0YUAIOIIUXCSI, UX YY4€OHOTO OIBITA.

[Tocne n3ydeHus ypokoB ocoOusi CTyI€HThI IPUOOPETYT AJOCTATOYHBIA 00bEM
BOKaOyJsipa Ui OCYIISCTBJICHHS MPO(ecCHOHATLHOTO OOIICHUS HAa aHTIUHCKOM
s3bIKE B ()OpME MOHOJIOTUYECKOW W THUATOTHYECKON pedd O CYNTHOCTH XUMHHU Kak
HAyKH, O TaKuX 0a30BBIX IOHATHSX, KaK XHMHYECKHH JJIEMEHT, BEIIECTBO,
XUMHYECKass peakius. ['paHunbl #uX TpodecCHOHATHLHOTO OOIIEHUS CMOTYT
OXBaThIBaTh Takue c¢epbl, KaK OCOOCHHOCTH TEXHOJOTUU TMPOU3BOJICTBA
JAKOKPACOYHBIX MaTepuajoB, MOJMMEPOB, Mpolecchl Xpomarorpaduu. BaxHbiM
MPAKTUYECKUM TPUMEHEHHEM IMPEAJIOKEHHOTO B MOCOOMM MarepHualia SBISEeTCS
obsiacTh 0e€30mMacHOCTH paboyero MecTa COTPYAHUKA XUMHYECKON 1abopaTopui.
3HaHWE AHTJIIMICKOW TCPMUHOJIOTMH W TMOHUMAaHHE TPAaBHJI TIOBEICHUS HA padodeM
MECTe, MPEICTABICHHBIX Ha aHTIMHCKOM SI3BIKE, TTO3BOJIUT OYAYIIMM CIICIHATHCTAM
B OynyiieM BBHITIOJHATH paboTy OoJiee KaueCcTBEHHO, d(PPEKTUBHO, COXpaHss MpU
TOM COOCTBEHHOE 3/10POBbE U 37J0POBBHE OCTAIBHBIX COTPYIHUKOB.

CTyIeHTHI O3HAKOMSTCS M Hay9daTcsi CTPOUTh COOCTBEHHBIC BRICKAa3bIBAHHUS HA
aHTTIMICKOM s3bIKE Ha TeMy MpOPecCHH XHMHKA-TEXHOJIOTa, ero cdepsl
JCATCIIBHOCTH, a TaKXKe aKTyaJlbHBIX HA CErOJHS AaCIEKTOB 3KOJOTHYCCKOU
0€30MacHOCTH MPEANPUITHI XUMUYECKON TTPOMBITINICHHOCTH.

OcymiecTBieHue mpoiiecca 00ydeHHs TPOPEeCcCUOHATTLHOMY aHTJUHCKOMY
S3BIKY HAa OCHOBE @)yMeHMUYHulX TEKCTOB WM BHIEOMATEPHAIIOB MO HAIPABICHUIO
«XUMHYECKass TEXHOJOTHs» TMO3BOJIUT OOydYalomUMCs JOCTUYh HEOOXOAMMOTO
YpOBHS  MPOQPECCHOHATHHONH  KOMIIETEHIIMH,  TO3BOJSIONIAM  IOJIb30BATHCS
po(ecCHOHAIbHBIMA HH(MOPMAIIMOHHBIMA MCTOYHHKAMHM Ha aHTJIMHCKOM SI3bIKE B
npo(eCcCHOHAILHOW ~ JICATeITLHOCTH,  OOCYXXIaTh  Pe3yJbTaThl  IPOBEICHHBIX
UCCIICIOBAaHWA C  WHOCTPAHHBIMH  KOJUIETaMH,  JCITUTBCS  COOCTBEHHBIMHU
MPAKTUYCCKUMH W HAYIHBIMHA JOCTH)KCHHSIMH C TIPOPECCHOHATBHBIM HayYHBIM
COOOIIIECTBOM M3 APYTHX CTPaH.

BrimonHeHrne ynpakHeHU mocoOusi, BXOISINX B pasaen Revision obecrieunt
aKTUBU3ALMIO TPONACHHOrO Marepuajia OOydaloIMMHUCS, a TaKXKe IMPOBEPUT €ro
00BEM U KA4YeCTBO YCBOCHHS, IO3BOJIUT ONPEICIUTh TEMbI, 3acily’KUBAIOIINE
MOBTOPHOT'O BHUMaHHUSI.
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Martepuan ypokoB MOCOOHS CIY>KUT MPOYHOW OCHOBOH It (hopMUpOBaHUS
HAaBBIKOB M Pa3BUTHUS YMEHWH IO BCEM UETHIPEM HAMNpPABJICHUSIM PEUCBOU
NEATENBPHOCTH:  ayJUpOBaHUE, TOBOPECHHWE, UTEHHWE, TMChMO B  paMKax
npodeccnoHaIbHON 00JaCTH CTY/IEHTOB XMMHKOB-TEXHOJIOTOB. O0yueHne TaHHOTO
y4eOHOro MocoOusi CrnocoOCTBYET JOCTHXKEHHIO OOYYalOIIMMHUCI HE0O0XO0IUMOI0
ypOBHS  NpPOGECCHOHANBHBIX  OOMICKYJbTYPHBIX,  Y4EOHO-IIO3HABATEIbHBIX,
IIEHHOCTHO-CMBICJIOBBIX, WH()OPMAIIMOHHBIX, KOMMYHUKATUBHBIX WU JPYTUX BHJIOB
KOMIIETCHIIUM JIJI1 YCHENTHOW Tpo(dheCcCUOHATBHOM MESITEIbHOCTH, OCYIIEeCTBIISS
oOllleHne Ha aHTJIMMCKOM S3bIKe, KaK Ha OTEUYECTBEHHOM IPOM3BOJICTBE, TaK U Ha
MEXIYHApOIHOU apeHe.
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