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AHTIIMUCKUN A3BIK I XUMHKOB-TEXHOJIOTOB

IMPEANCJIOBHUE

3HAHHWE AaHIVIMHCKOIO fA3bIKA KaK fA3blKa MEKIYHAapOJIHOrO OOIIECHHUSA
JUKTYETCS 3aJa4aMy CETOAHSIIHETO AHA. Poccus ykperuser HaydHbIe, TOP-
TOBBIE U KYJIBTYpHBIE CBS3M C 3apyO€KHBIMHU cTpaHaMu. Bo MHorux npodgec-
CHUSIX HEU30€KHO NMPUXOAUTCS CTAJIKUBATHCSA ¢ HEOOXOIMMOCTBIO OOIIEHUS Ha
AHTJIMKACKOM $13bIKE W MCIOJIb30BaHUS AHIJIOSI3bIYHOM JINTEpATyphl B padoTe
[0 CBOEH CINEUHUATBHOCTU. JTO B MOJHOW MEpe OTHOCUTCA M K XUMHUYECKOU
OTpaciu 3HAaHUU CO CBOEH TEPMHUHOJIOTMYECKON HOMeHKJIaTtypou. Cnenua-
JUCT-XUMHK JIOJDKEH YMETh YUTaTh CIICLHUAIBHYIO JINTEPATYyPy U NEPEBOIUTH
TEKCThl XUMUKO-TEXHOJIOTMYECKON HAIPABICHHOCTH.

[Ipensiaraemplii yueOHO-METOUYECKUN KOMIUIEKC MPEACTABIISIET COO0M
IPAKTUKO-TEOPETUYECKUNA KypC, OCHOBHOM LIENBI0 KOTOPOIO SIBJISETCSA CTH-
MyJIIPOBaTh IHCBMEHHYKD W  YCTHYIO p€Yb CTYIJEHTOB  XHUMHKO-
TEXHOJIOTHYECKHUX BY30B,  TAK)KE PA3BUTh UX NEPEBOUECKUE KOMIIETCHIINH.

Hacrosnmii KOMIIIEKC CO3/1aH B COOTBETCTBUU ¢ PenepabHBIMU TOCy-
JApCTBEHHBIMM CTaHAAPTaMM IO HAIPABJICHUAM ITOATOTOBKH: «XMUMHUYECKas
TEXHOJIOTHSI U1 OMOTEXHOJIOTUS, «DHEPro- U pecypcocOeperaromme npoiec-
Chl B XMMHUYECKON TEXHOJOTUU U OMOTEXHOJIOTUI.

CTPYKTYPA YUEGHO-METOAMYECKOI'O KOMIIJIEKCA

Komrmieke paszeneH Ha JIBE YacTH.

Yacrs |
[IpakTKym
[IpakTHKyM COCTOMT U3 TPEX OJIOKOB:
® OCHOBHOH KypC,
® JICKCUKO-TPAaMMaTHYECKUH OJIOK,
® AHHOTHPOBaHME U pedhepupOBaAHHUE.
OcHoeHoit Kypc
[IocTpoeH Mo TEMAaTUYECKOMY NPUHLUILY U COCTOMT M3 12 TemaTmye-
CKHX YPOKOB U 0030pHOTO ypoka. Kaxkplil ypok BKIIIOUaeT 5 pa3/ielios:
® TIPEATEKCTOBBIC YIIPAKHEHUS,
e 0a30BBIN TEKCT,
® TIOCIIETEKCTOBBIC YIIPAXKHEHUH,
® JIONOJHUTENbHBIE TEKCTHI AJIA [IEPEBOA C JUCTA,
® KOHTPOJIBbHBIN MIEPEBOL.
CopeprkaHre ypoKOB CIEAYIOLIEE:
Ypok 1. I pammamuxa: I'pynna Hactosuux BpemeH. Tema: Chemistry.
Ypok 2. Ipammamuxa: I'pynna Oymymux Bpemen. Tema: Science and
Scientific Methods.
Ypok 3. I pammamuka: I'pynna nporneammx BpemeH. Tema: Discoveries in
the Past.
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VYpok 4. I pammamuxa: CornacoBaHue BpeMeH. Y CIIOBHBIE MPEIOKEHUS.
Tema: Science of Tomorrow.
Ypok 5. ' pammamuxa: Ctpanatensubiid 3anor. Tema: Technology.
Ypok 6. I pammamuxa: Ipuuactue. Tema: Laboratory.
Ypok 7. I pammamuxa: HezaBUCHMBIN puyacTHBINA 000poT. Tema: Period-
ic Table.
Vpoxk 8. I pammamuxa: @ynkuun napuautusa. Tema: D.1. Mendeleev.
Ypok 9. Ipammamuxa: VuaduautuBHBIE KOMIUTEKCHI. Tema: Chemical
Plant.
Ypok 10. I pammamuxa: Monansable Tiaroisl. Tema: Forensic Chemistry.
Ypoxk 11. I pammamuxa: MonanbsHble ciioBa. Tema: Ecology.
Ypok 12. I pammamuxa: Cokpamienus. Tema: Pharmaceutical Chemistry.
O0630pHBIN YPOK.
Jlexcuko-zpammamuueckuii 610K.
OTOT OJIOK COJIEPKUT CEPUI0 CIIEUATBHBIX YIPaKHEHUH, HaIpaBiIeH-

HBIX Ha PACIIUPEHUE JICKCUKO-TPAaMMAaTHUECKONU 0a3bl U COCTOUT M3

1) Jlexcuveckue ympakHEHHS,

2) I'paMMaTHUECKUE YIIPAKHCHHUS,

3) CBopHBIC JEKCHKO-TPAMMATUICCKHE TPYIHOCTH.

Annomupoeanue u pepepuposanue.

JlaHHbI OJIOK CONEPKUT KPaTKUW TEOPETUYECKH MaTepual 1Mo aHHO-
TUPOBAHUIO U pedepUPOBAHHIO, a TAKXKE MOJAOOPKY TEKCTOB PA3IMYHON TeMa-
TUKH TSI Pa3BUTHS TMPAKTUYECKUX HABBIKOB IO COCTABJICHUIO aHHOTAIMHA U
pedeparos.

Yacrs 1l
I'pammamuueckuii munumym
Cnpaeounvie mamepuanwl
I'noccapuii

YacTts |l Brmtouaer ['pammaTrueckuii CipaBOYHUK — MUHUMYM, TpaK-
TUYECKUU CIOBapb-MUHUMYM (TJIOCCApUii) U CHPABOYHbIE MaTepHUabl, KOTO-
pble MOTYT OBITh HCIOJIb30BaHbl MPH pabOTe C TEMAaTUYECKUMHU TEKCTaMU
yacT | JaHHOTO Yy4eOHOro KOMIUIEKCa BO BpeMsi pabOThl B ayJAUTOPUU U TIPU
CaMOCTOSITCJIbHOM ITOJATOTOBKE.

CnpaBouHble MaTepHallbl COAEP)KAT CIEAYIOLIUE pa3Aelibl: TaOauIy
XUMHUYECKUX AJIEMEHTOB (paszen 1), mpaBuiia YTEeHUsS AJIEMEHTOB, 0003HaYe-
HUM, GOpMYJT HEOPTaHUUYECKUX COCTUHEHUN U YPABHEHUN XUMUYECKUX peak-
uuii (pazaen 2), npaBuia YTEHUS €UHUL] U3MEpeHus (pa3aen 3), HAMMEHOBa-
HUSI OCHOBHBIX XUMHUECKUX COeAMHEHHH (pa3zen 4) u nepeueHh HaMMEHOBa-
HUI OCHOBHOTO XMMHYECKOT0 000py1oBaHus (pasaer 5).
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METOANYECKUE ITOACHEHUA

Kommuieke paccunTan Ha CTYAEHTOB, BIAACIOMINX ONPEICICHHBIMUA Ha-
BbIKAMHU MUCHMEHHON M YCTHOU pedyd B 00bEeME IIKOJBbHOM MPOrpamMMbl, MO-
3TOMY aBTOPBI HE CTABWJIM CBOEU LIEIBIO MCUEPIIBIBAIOLIEE OTPAXKEHUE BCEX
aCIIEKTOB AHTJIMUCKOTO s3blKa. OCHOBHOE BHUMAHHUE YAEISAETCS JIEKCHUKO-
rpaMMaTHYECKUM CpPEICTBaM aHTJUHCKOrO fA3bIKa, HaubOOJee 4acTo BCTpe-
YaIOIINXCS B TEXHUYECKOW JINTEPATYPE B LIEJIOM M, B TOM YHCIE, B TEKCTAX
XUMHUKO-TEXHOJOTUYECKON HAIPABIEHHOCTH.

Martepuasibl KOMILIEKCA OPHUEHTHPOBAaHbI HA CHCTEMAaTH3aLUI0 3HAHMM
IO JIEKCUKE U3y4aeMOM TEMbI U TPaMMaTUYECKUX SBJICHUM, IPEICTABIIAIOIINX
HauOOJIPIIMN MHTEpEC. YBSI3bIBAHUE JIEKCUKH C ONPENEIECHHBIMU rpaMMaTH-
YECKUMH CTPYKTYpaMH U KOHCTPYKUHUSAMH SIBISIETCS OJHUM W3 BaKHEHIIHMX
MPUHIUIIOB Pa3BUTHUS KaK MUCbMEHHOM, TaK U YCTHOM peud, MOCKOJbKY yMe-
HU€ TOBOPUTH U MHUCATHh HA NHOCTPAHHOM SI3bIKE, a TaK)K€ MEPEBOJUTH C UHO-
CTPAHHOI'O SI3bIKa HAa POJHOW M C POJHOIO Ha MHOCTPAHHBIA IOJAPA3yMEBAECT
HE CTOJIBKO 3HAHHME OTJEJBHBIX CJIOB, CKOJIBKO YMEHHE IIPABUIIBHO MCIIOJIbB30-
BaTh MX B COOTBETCTBYIOIIMX CTPYKTypax. MHOTIOYMCIICHHBIE YIPaKHEHUS
0COOUsI MOAYMHEHBI UMEHHO 3TON LEJH.

[lepeBoauecKril acCEeKT AAHHOIO KOMIUIEKCA MPEIIIOJIaracT O3HAKOM-
JIEHUE CTYJIEHTOB C OCHOBHBIMU IPHHIMIAMU nepeBoja. CTyIeHThI JOJDKHBI
OBJIAJIEBATH CIIEIIUATIBHON TEPMHUHOJIOTMEN HA PYCCKOM WM AHTJIMKCKOM S3BbI-
KaX M UCIOJIb30BaTh B MEPEBOJIEC B3aMMHO IKBHBAJIEHTHbIE TEPMHHOJIOTHYE-
CKHE €TUHULIBI.

Yacte | (mpakTukyMm) y4eOHO-METOAMYECKOTO KOMIUIEKCA YCIOBHO
pazneneHa Ha 12 ypokoOB, OJHAKO 3TO HE O3HAYAET, YTO MATEpUAT KAXKIAOTO
ypoOKa JOJKEH ObITh MpOMIEH 3a 0qHO 3aHsATue. [IpenoaaBaTens MOXKET OTO-
Opathb JUIIb TO, YTO €My MpPEACTaBISETCS HauboJiee pallMOHAIbHBIM JIJIs IaH-
HOW ayJUTOpPUH, YUUTHIBAS €€ A3bIKOBBIE BOBMOKHOCTH.

Kommieke paccuntan Ha 180 yacoB ayauTOpHBIX 3aHATHI. B 3aBucu-
MOCTH OT YCJIOBHH (KOJMYECTBO 4YaCOB, KOJHMYECTBO CTYAEHTOB B TpYIIIE,
YPOBEHbB SI3bIKOBOW MOJTOTOBKU CTYACHTOB, 1i€JieBasi YCTaHOBKA M T.J.), 00Y-
YeHHE C TIOMOIIBIO KOMIUIEKCA MOYKET POBOAUTHCS JINOO MO MOTHBIM, JHO0
IOl YacTUYHBIM KOHTPOJIEM IHpenojasarens. MartepuanaMu KOMILIEKCA
MO>KHO BOCIIOJI30BaThCsl IIPHU MPOBEACHUM JTOMOJIHUTEIBHBIX UM CaMOCTOSI-
TEJIbHBIX 3aHATHM.
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Modern Chemistry
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|. IIpeaTekcToBBIE YIIPAKHEHUS

1. BcioMHuTE, KAaKUMU BPEMEHHBIMU (POpMaMu MOKHO TepeaaTh Hacmosuee
8pems TIpU TIEPEBOJIE C PYCCKOTO s3bIKa HA aHTIUHCKUM sa3bIK. ([Ipunoxenue

1,88 1,2)
2. Ha ocHoBe mpemioKeHH W3 TEKCTa MPOaHATM3UPYHTE YIOTpeOIcHUE
Present Simple, Present Continuous, Present Perfect Continuous:

=>  Society provides an important part of the solution to needs in
chemistry. (Present Simple)

=>  They are contributing to a new area. (Present Continuous)

=>  For decades chemists have been finding applications for renewa-
ble matter. (Present Perfect Continuous)

3. Packpoiite ckoOku, mocraBuB riaroia B Present Simple, Present Conti-
nuous, Present Perfect Continuous:

=>  They still (to work) at this problem.
=>  They (to work) at this problem since 2010.
=>  They (to work) sometimes at this problem.

4. Hatigute ommbOku B ymotpebnenun Present Simple, Present Continuous,
Present Perfect Continuous u ucrnpaBbTe UX:

=>  They have been routinely working at this problem.
=>  They work at this problem now.
=>  They are working at this problem for two years.

5. Onpenenure MpaBUIBHOE MECTO B NPEIJIOKEHUH Ui HAXOMSIIEroCs B
CKOOKax CJIoBa:

There is a need for the educated chemist who can work on the core top-
ics. (broadly)

6. BeiOepute npaBUIIbHOE CIIOBO:
Oil is not an indefinite/infinite resource.
/. BcTaBpTe NpONYIIEHHOE CIOBO:
This area will lead to the next ... of medicines.

8. OOpa3yiiTe ABYyYICHHYI0O HOMHUHATUBHYIO KOHCTPYKIIHUIO, OOBEAUHUB CY-
riectBUTeNIbHOE Arug ¢ OTHUM M3 CACIYIOIIUX CYIIECTBUTEIbHBIX:

energy

drug ~C biology
discovery
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9. BriGepuTe npaBUIIbHBIN OTBET HA CIEAYIOIIMI BOMIPOC:

Chemical Biology is the study and
manipulation of molecules or matter.

What is Chemical Biology?

Chemical Biology is the study of the
chemistry of life and medicine.

10. Haitnute B ciioBape nmepeBoj CJICIYIOMNX OJHOKOPEHHBIX CIIOB:

=>  chemical, chemically, chemicalize, chemicalization, chemist,
chemistry.

=>  biologic, biological, biologism, biologist, biologize, biology.
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Il. Tekcr

1. 3anmnoMHHUTE CIcayromue CJI0OBa U CJIOBOCOYCTAHUA

absorption combination to envisag
accompany compound explosive
behavior density hardness

colour determination heat

composition drug discovery infinite resource
interaction particularly bond

matter to find environmentally friendly
molecule application environment
property to find out source of energy
solution development material

study (n) dye as well as

to contribute to to create renewable matter
to provide fiber broadly educated
to undergo (underwent, to lead (led, led) waste (n)
undergone) medicine to minimise waste

2. WHAT IS CHEMISTRY?

Chemistry is the study and manipulation of molecules or matter, its
structure, properties, and composition, and the changes that matter undergoes.
Chemists routinely create new matter that finds applications in computing,
nanotechnology, biotechnology, drug discovery, biology and medicine.
Chemists are environmentally friendly, working to find new sources of energy
and to minimize waste. For decades chemists have been finding applications
for renewable matter which is important because oil is not an infinite re-
source. They are contributing to a new area — Chemical Biology — which is
the study of the chemistry of life and medicine. It is envisaged that this area
will lead to the next generation of medicines. Chemistry provides an impor-
tant part of the solution to needs in society and can provide opportunities and
the knowledge for economic development. There is a need for the broadly
educated chemist who can work on the core topics as well as those who can
work and communicate with biologists, physicists, clinicians and engineers.
The science of chemistry is of prime importance to nanotechnology, biotech-
nology, drug discovery, the environment, energy, biology and medicine.

The work of chemists is all about you. The toothpaste you use in the
morning is the work of chemists. Chemists had much to do with the clothing
you wear. They may have made the fiber or created the dye that gives it color.
From the test tubes of chemists have come modern medicines and many kinds
of vitamins. It is the chemist who deserves thanks for many of the materials
you find in your home, at school, and in cars, buses, planes, and trains.
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I11. ITocieTekcTOBBIE YIIPAKHEHUS

HaﬁILHTC B TCKCTC IPCIIJIOKCHUA, OTBCUAIOIIHNC HA CIICAYIOIIUC BOIIPO-

CBI.

2.

1. What is chemistry?

2. Who creates new matter?

3. Where does new matter find applications?

4. What is the aim of the chemists’ work?

5. Why is renewable matter important?

6. Is oil an infinite resource?

7. Chemical Biology is the study of the chemistry of life and medicine,
1sn’t it?

8. What can chemistry provide?

9. Is there a need for the broadly educated chemist?

10. Is the science of chemistry of prime importance to other sciences?
11. Can you give an example of the work of chemists?

12. Where is it possible to find the materials created by chemists?

OOpartuTe BHMMaHHE HAa COYETAEMOCTH ciioBa Chemistry ¢ apyrumwu

CJIOBaMH it 0Opa30BaHUs Pa3IMYHBIX TEPMHUHOB M JaiiTe PyCCKHE HDKBHBA-
JICHTBI 3TUX TEPMHUHOB:

agricultural \
analytical
applied
capillary
crystal
computational

forensic
green > chemistry
medicinal
nuclear
organic (inorganic)
guantum
pharmaceutical
radiation
tracer j
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3. PactmdpyiiTe ciemyromnpe COKpameHus: U MepeBeInTe UX Ha PYCCKUMA
s3bIK. [IpoBepbTe cebs no kimouy ([Ipunoxenue 6).
COKpaIlleHHE pa3BépHyTas hopma MIePEeBO/T
chem.
biol.
mol.
mol. wt.
4, BcnomuuTe, kakue cymiecTBUTEIbHBIE (BCErO TpH) YMHOTPEOJICHBI B

TEKCTC B COYCTAHMUHU C IIpHJIaraTCiabHBIM NEW. HpOBGpI)Te ce0s 1o TCKCTY.
new -~
new -~
new -~
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1
V. lonosinuTeIbHBbIE TEKCTHI JAJIs1 IPOCMOTPOBOr0 YTEHHUS C MOCJIe-
AYIOUIUM NEePeBO0M C JIMCTA

CHEMISTRY DISCIPLINES

There is a vast literature on chemistry. It covers their structure, how
they combine to create other substances and how they react under various
conditions, etc. Chemistry is divided into a lot of sections. There are more
than thirty branches (disciplines) of chemistry today. The areas covered by
these sections are explained below:

General Chemistry - General chemistry examines the structure of mat-
ter and the reaction between matter and energy. It is the basis for the other
branches of chemistry.

Physical chemistry covers the structures, properties and behavior of
substances, includes the basic laws of chemistry.

Inorganic chemistry looks at the groups of elements in the periodic ta-
ble, their properties, uses and compounds (excepting carbon compounds).

Organic chemistry covers the carbon-chain compounds, examines
their structures and various groups into which they fall. This branch of chemi-
stry deals with the chemistry of carbon and living things.

Environmental chemistry explains the interaction of naturally-
occurring chemicals, and the effect of pollution.

General chemistry information is a section of charts and tables of
properties, symbols and means of identification, plus information on appara-
tus, preparations, tests and forms of chemical analysis.

Agrochemistry - This branch of chemistry may also be called agricul-
tural chemistry. It deals with the application of chemistry for agricultural pro-
duction, food processing, and environmental remediation as a result of agri-
culture.

Analytical Chemistry - Analytical chemistry is the branch of chemi-
stry involved with studying the properties of materials or developing tools to
analyze materials.

Astrochemistry - Astrochemistry is the study of the composition and
reactions of the chemical elements and molecules found in the stars and in
space and of the interactions between this matter and radiation.

Biochemistry - Biochemistry is the branch of chemistry concerned
with the chemical reactions that occur inside living organisms.

Ilpocmompogoe umenue — BUIl YTCHUSA, KOTOPBIM MOJB3YIOTCS JUIS TOTO, YTOOBI MOJYYUTh caMoe olIee
MIPECTaBICHIE O COJEPIKAaHUH B IIEJIOM, YTOOBI TIOHATH B CAMBIX OOIINX YepTaX, O UeM JAHHBIN TEKCT.

e
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Chemical Engineering - Chemical engineering involves the practical
application of chemistry to solve problems.

Chemistry History - Chemistry history is the branch of chemistry and
history that traces the evolution over time of chemistry as a science. To some
extent, alchemy is included as a topic of chemistry history.

Cluster Chemistry - This branch of chemistry involves the study of
clusters of bound atoms, intermediate in size between single molecules and
bulk solids.

Combinatorial Chemistry - Combinatorial chemistry involves com-
puter simulation of molecules and reactions between molecules.

Electrochemistry - Electrochemistry is the branch of chemistry that
involves the study of chemical reactions in a solution at the interface between
an ionic conductor and an electrical conductor. Electrochemistry may be con-
sidered to be the study of electron transfer, particularly within an electrolytic
solution.

Food Chemistry - Food chemistry is the branch of chemistry asso-
ciated with the chemical processes of all aspects of food. Many aspects of
food chemistry rely on biochemistry, but it incorporates other disciplines as
well.

Geochemistry - Geochemistry is the study of chemical composition
and chemical processes associated with the Earth and other planets.

Green Chemistry - Green chemistry is concerned with processes and
products that eliminate or reduce the use or release of hazardous substances.
Remediation may be considered part of green chemistry.

Kinetics - Kinetics examines the rate at which chemical reactions occur
and the factors that affect the rate of chemical processes.

Pharmaceutical (Medicinal) Chemistry - Pharmaceutical chemistry is
chemistry as it applies to pharmacology and medicine.

Nanochemistry - Nanochemistry is concerned with the assembly and
properties of nanoscale assemblies of atoms or molecules.

Nuclear Chemistry - Nuclear chemistry is the branch of chemistry as-
sociated with nuclear reactions and isotopes.

Photochemistry - Photochemistry is the branch of chemistry concerned
with interactions between light and matter.

Polymer Chemistry - Polymer chemistry or macromolecular chemistry
Is the branch of chemistry the examines the structure and properties of ma-
cromolecules and polymers and finds new ways to synthesize these mole-
cules.



http://chemistry.about.com/od/chemicalengineerin1/Chemical_Engineering.htm
http://chemistry.about.com/od/historyofchemistry/History_of_Chemistry.htm
http://chemistry.about.com/od/electrochemistry/Electrochemistry.htm
http://chemistry.about.com/od/foodcookingchemistry/Food_Cooking_Chemistry.htm
http://chemistry.about.com/od/geochemistry/Geochemistry_Petrochemistry.htm
http://chemistry.about.com/od/greenchemistry/Green_Chemistry.htm
http://chemistry.about.com/od/medicalhealth/Health_Medicinal_Chemistry.htm
http://chemistry.about.com/od/nuclearchemistry/Nuclear_Chemistry.htm
http://chemistry.about.com/od/polymers/Polymer_Chemistry.htm

AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

Solid State Chemistry - Solid state chemistry is the branch of chemi-
stry that is focused on the structure, properties, and chemical processes that
occur in the solid phase. Much of solid state chemistry deals with the synthe-
sis and characterization of new solid state materials.

Thermochemistry - Thermochemistry may be considered a type of
Physical Chemistry. Thermochemistry involves the study of thermal effects of
chemical reactions and the thermal energy exchange between processes.

Theoretical Chemistry - Theoretical chemistry applies chemistry and
physics calculations to explain or make predictions about chemical phenome-
na.

Materials Science and Technology, the study of materials, nonmetal-
lic as well as metallic, and how they can be adapted and fabricated to meet the
needs of modern technology. Using the laboratory techniques and research
tools of physics, chemistry, and metallurgy, scientists are finding new ways of
using plastics, ceramics, and other nonmetals in applications formerly re-
served for metals.

GENERAL CHEMISTRY

General chemistry examines the structure of matter and the reaction be-
tween matter and energy. General chemistry is the science of matter, especial-
ly its chemical reactions, but also its composition, structure and properties.
Chemistry is concerned with atoms and their interactions with other atoms,
and particularly with the properties of chemical bonds. It is the basis for the
other branches of chemistry. Chemistry studies experimentally and theoreti-
cally the composition of matter and the changes that take place in matter. A
chemical change involves changes in composition and in properties. A physi-
cal change involves only changes in properties with no change in composi-
tion.

Chemical changes are usually accompanied by the liberation or the ab-
sorption of energy in the form of light, heat or electricity. All forms of matter
consist of either pure substances or mixtures of two or more pure substances.
Elements are the building blocks of matter. Compounds are combinations of
elements. Most of the elements are metals and most of them will unite with
other elements and form compounds. The formation of a compound from
simpler substances is known as synthesis. Analysis is the process of breaking
down a compound into simpler substances or its elements and thus is the de-
termination of its composition. The composition of a pure substance never
changes.

Every substance has physical and chemical properties. Physical proper-
ties include colour, smell, solubility, density, hardness and boiling and melt-
ing points. Chemical properties include the behaviour with other materials.
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Matter exists in three states: the solid, the liquid and the gaseous state. A sub-
stance can be transformed from one state to another under the changes of its
temperature.

ORGANIC CHEMISTRY

Organic chemistry is that branch of chemistry that deals with the struc-
ture, properties, and reactions of compounds that contain carbon. It is a highly
creative science. Organic chemists can create new molecules never before
proposed which, if carefully designed, may have important properties for the
betterment of the human experience. Organic chemistry is the largest chemi-
stry discipline

Beyond our bodies' DNA, peptides, proteins, and enzymes, organic
compounds are all around us. They are central to the economic growth of the
U.S., in industries such as the rubber, plastics, fuel, pharmaceutical, cosmet-
ics, detergent, coatings, dyestuffs, and agrichemicals industries. The very
foundations of biochemistry, biotechnology, and medicine are built on organ-
ic compounds and their role in life processes. Most of all the modern, high
tech materials are composed, at least in part, of organic compounds. Clearly,
organic chemistry is critically important to our high standard of living.

Organic chemists at all degree levels are found in all those industries,
working on projects from fundamental discovery to highly applied product
development. The foundation of the pharmaceutical industry is the large pool
of highly skilled organic chemists. For example, nature may provide a mole-
cule such as a complex antibiotic, an antitumor agent, or a replacement for a
hormone such as insulin; organic chemists determine the structure of this
newly discovered molecule and then modify it to enhance the desired activity
and specificity of action, while decreasing undesired side effects. Indeed, or-
ganic chemists have produced a wonderful myriad of highly successful prod-
ucts to fight human diseases.

There is tremendous excitement and challenge in synthesizing a mole-
cule never before made synthetically or found in nature. Tailoring the proper-
ties of that molecule via chemical synthesis to produce beneficial effects to
meet the needs of the present and future human existence is both challenging
and rewarding.

BIOCHEMISTRY

Biochemistry is the science of the molecular basis of life. It involves
the study of the rich variety of molecules found in living cells and organisms.

The objective of biochemistry is to understand how these molecules work by
observing how they operate and interact. The scope of biochemistry is as wide
as life itself. Biochemists study the molecular processes going on in all types
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of organisms from bacteria to plants, and from yeasts to fish, birds and ani-
mals.

The exciting revolting underway with the sequencing of the human and
other genomes, along with many new nano-scale technologies, is allowing bi-
ochemists to study life in ever more detail.

This new insight into life is rapidly advancing our understanding of the
molecular choreography underlying growth and development. It also provides
new openings for applying our knowledge of the molecules of life in the di-
agnosis and treatment of many diseases. Graduates in biochemistry find jobs
in the biotechnology and pharmaceutical industries, biomedical laboratories,
the agribusiness sector, scientific policy making, and also go on to further re-
search for Masters and PhD degrees, or other postgraduate qualifications.

INORGANIC CHEMISTRY

Inorganic chemistry is the study of the synthesis and behavior of inor-
ganic and organometallic compounds. This field covers all chemical com-
pounds except the myriad organic compounds (carbon based compounds,
usually containing C-H bonds), which are the subjects of organic chemistry.
The distinction between the two disciplines is far from absolute, most impor-
tantly in the sub-discipline of organometallic chemistry. It has applications in
every aspect of the chemical industry including catalysis, materials science,
pigments, surfactants, coatings, medicine, fuel, and agriculture.

Many inorganic compounds are ionic compounds, consisting of cations
and anions joined by ionic bonding. Important classes of inorganic salts are
the oxides, the carbonates, the sulfates and the halides. Many inorganic com-
pounds are characterized by high melting points. Inorganic salts typically are
poor conductors in the solid state. Other important features include their solu-
bility in water ease of crystallization. Where some salts (e.g., NaCl) are very
soluble in water, others (e.g., SiO,) are not.

The simplest inorganic reaction is double displacement when in mixing
of two salts the ions are swapped without a change in oxidation state. When
one reactant contains hydrogen atoms, a reaction can take place by exchang-
Ing protons in acid-base chemistry. Inorganic compounds are found in nature
as minerals. Soil may contain iron sulfide as pyrite or calcium sulfate as gyp-
sum. The first important man-made inorganic compound was ammonium ni-
trate for soil fertilization

Subdivisions of inorganic chemistry are organometallic chemistry, clus-
ter chemistry and bioinorganic chemistry. These fields are active areas of re-
search in inorganic chemistry, aimed toward new catalysts, superconductors,
and therapies.
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V. KoHTpoIbHBIH NepeBoI

[lepeBequte TekcThl B MUChbMEHHON (hopme. CpaBHUTE C APYTUMH Tie-
peBOJaMU CTYJIEHTOB Ipynibl. BeiOepure mydiine BapuaHThI.

MODERN RULES

The IUPAC's main responsibility is to decide how chemicals are to be
named, and also to assign credit to the chemists who found them first. It pub-
lishes them in books, coded by colour.

The Gold Book is for all the jargon that chemists use. The Green Book
Is about symbols and units of measurement. The Red Book is for elements
and inorganic compounds. The Blue Book is for organic chemicals like ben-
zene and alcohol.

IUPAC also puts together books that all chemists need as reference ma-
terial, like lists of melting points, solubility of different things in water, stan-
dard methods for doing experiments and a lot more. Many of these books take
a lot of hard work over many years.

CHEMISTRY AND MATTER
1-

Science plays such an important part in the modern world that no one
can now feel that he understands the world in which he lives unless he has an
understanding of science. The science of chemistry deals with substances. At
this point in the study of chemistry we shall not define the word substance in
its scientific sense, but shall assume that you have a general idea of what the
word means. Common examples of substances are water, sugar, salt, copper,
iron oxygen — you can think of many others.

Nearly two centuries ago it was discovered by an English chemist, Sir
Humphry Davy (1778-1827), that common salt can be separated, by passing
electricity through it, into a soft, silvery metal, to which he gave the name so-
dium, and a greenish-yellow gas, which had been discovered some time earli-
er, and named chlorine. Chlorine is a corrosive gas, which attacks many met-
als, and irritates the mucous membranes of the nose and throat if inhaled. The
discovery that the properties of common salt are quite different from those of
sodium or chlorine is one of the many surprising facts about the nature of sub-
stances that chemists have found out.

A sodium wire will burn in chlorine, producing salt, the process of
combination of sodium and chlorine to form salt being called a chemical reac-
tion. When a mixture of gasoline and air explodes in the cylinders of an au-
tomobile a chemical reaction takes place, and at the same time the energy is
released to move the automobile. Both carbon dioxide and carbon monoxide
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are compounds of carbon and oxygen, and water being a compound of hydro-
gen and oxygen.

-2-

Chemists study substances to learn as much as they can about their
properties (their characteristic qualities) and about the reactions that change
them into other substances. Knowledge obtained in this way has been found
to be extremely valuable. Since some substances (like morphine and cocaine),
may have undesirable properties along with the positive ones, we should test
such substances for their powers of deadening pain and of producing addic-
tion very thoroughly.

In the beginning, some methods carried out in laboratories were really
dangerous, e.g. a young investigator, H. Davy tested many gases on himself
by inhaling them. He discovered that one gas (named laughing gas),produced
a state of hysteria when inhaled, and that people seemed not to suffer pain
when they fell down or bumped into an object. It is rather surprising, but that
gas was not suggested to be used in surgical operations right after its discov-
ery. No one seems to have had this idea, and the use of anesthetics was de-
layed for nearly half a century. Then another investigator in the United States
noticed that the chemical substance ether, when inhaled, produces uncons-
ciousness, and another one noticed the same effect with chloroform. These
substances were soon brought into general use. The discovery of anesthesia
was a great discovery, not only because it relieves pain, but also because it
permits delicate surgical operations to be carried out that would be impossible
if the patients remained conscious. No doubt that the twentieth century may
be called the chemical age.

CHEMICAL AND PHYSICAL CHANGES

Chemical change is a change that takes place in a substance, during
which it breaks up into simpler substances or it combines with other sub-
stances to make a new one with different properties or characteristics. For
example, mercuric oxide may be changed to mercury and oxygen by heating
it; the burning of wood is an example of a chemical change in which the
elements carbon and oxygen are combined to form the gas, carbon dioxide.
A physical change is one in which the identifying characteristics or proper-
ties of the substance are not changed, although a change in form or state may
occur. The melting of ice, the breaking of glass, or the dissolving of sugar™
in water are examples of physical changes.

In a chemical change where there is a chemical reaction, a new sub-
stance is formed and energy is either given off or absorbed. For example, if a
piece of paper is cut up into small pieces it still is paper. This would be a
physical change in the shape and size of the paper. If the same piece of paper
Is burned, it is broken up into different substances that are not paper. Physical

e
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changes can be reversed; chemical changes cannot be reversed with the sub-
stance changed back without extraordinary means, if at all. For example, a
cup of water can be frozen when cooled and then can be returned to a liquid
form when heated.

THE 1860 CONFERENCE

The 19th century was a time when there was a new chemical discovery
almost every day. Sometimes, the same chemical would be found in labs in
different countries, and get different names. For example, what was called
phenol in Europe was called carbolic acid in England; the word alcohol may
refer to a class of compounds or just ethyl alcohol. Is the chemical with sym-
bol S spelt sulphur or sulfur? Because of this, it was decided that a committee
of eminent chemists would help create some rules for giving chemicals their
names.

The committee was headed by August Kekule, and called for a confe-
rence in 1860. They also decided to form a permanent association of chemists,
where they could discuss all issues, not just names.

GENEVA RULES

In 1892, the first set of rules was finally agreed upon. They were
adopted at Geneva, the venue for the meeting of the International Union of
Chemistry. As more and more chemicals were being discovered (there are
more than 50 million now), these Geneva Rules were not enough.

In 1911, chemists from around the world formed the International As-
sociation of Chemical Societies (IACS) at a meeting in Paris. This became the
International Union of Pure and Applied Chemistry (IUPAC) in 1919.
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|. IIpeaTekcToBBIE YIIPAKHEHUS

1. BcnomHuTe, KaKUMH BpeMEHHBIMU (OpMaMH MOXKHO TEpeliaTh Oyoyujee
8pems TIpU TIEPEBOJIE C PYCCKOTO s3bIKa HA aHTIUHCKUM sa3bIK. ([Ipunoxenue

1,8§ 1,3)
2. OnpenenuTte, Kakast U3 4eTbipex GopM OyIyIIero BpeMEHU UCIIOIb30BaHa B
TEKCTE U MpOoaHAIM3UPYNUTE €€ yoTpeOieHuE.

3. Packpoiite ckoOku, mocraBuB riaron B Future Simple, Future Continuous,
Future Perfect, Future Perfect Continuous:

=>  They (to solve) this problem by the end of the year.
=> By next year they (to solve) this problem for three years.
=>  They (to solve) this problem next year.
=>  They (to solve) this problem at 3 o'clock sharp.
4. 3aMeHHUTE CcJI0Ba B CKOOKAaX X aHTVIMHCKUMHU DKBHUBAJICHTAMHU:

The (uenp) of scientists is to (mocturats) only (mMoJOKUTEIBHBIX) r€-
sults from their work.

5. Onpenenure NPaBHWIIBHOE MECTO B MPEUIOKEHUU I HAXOJSIIEIOCsS B
CKOOKax cjioBa:

Most of the problems created by technology have arisen as side effects
of beneficial technology. (otherwise)

6. Beibepute npaBuiIbHOE CIIOBO:

By studying these datum/data/date, scientists are able to state a scien-
tific law.

/. BcraBpTe NpoONyIIEHHOE CIOBO:
Scientific laws describe natural events but do not ... them.

8. OOpa3yiiTe CMBICIOBBIE CJIOBOCOUYETAaHUS, OOBEIWHUB IMpHIIaraTelIbHOE
pure ¢ oqHKUM U3 CICAYIOIIUX CYIICCTBUTCIIbHBIX:

world

pure science
i reason

plan
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9. OHpGI[GJII/ITe JICKCUYCCKHUC COOTBCTCTBHA H HCHOHLSYﬁTC MMPCAJIOKCHHYIO
JICKCHUKY IIPH IICPCBOAC:

observation 3arpsI3HCHUEC
Investigation 00BsICHCHHE
explanation CBEIICHUSA
information HabJ01eHNe
pollution HCCIICIOBAaHUE

10. Halimure B cmoBape nepeBO CACAYIOMMX OJJHOKOPEHHBIX CIIOB:

=> method, methodic (=methodical), methodically, methodize, me-
thodless.

=>  science, scientific (=scientifical), scientifically, scientism, scien-
tist.
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Il. Teker

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

activation to investigate to heat
apporximate error (=trial-and-error)  heat (n)

be concerned with branch of science to suggest
gasoline harmful discovery
observation to decrease to state
pollution averaging relationship
pure science to vary to describe
to arise (arose, arisen) researcher rigorous

to carry to obey fluid
absorption comparison to find out
to cause to enable pattern

to observe beneficial result Data(datum)
to search for to achieve to carry out
to solve a problem to devise a plan hypothesis (hypotheses)

SCIENCE AND SCIENTIFIC METHODS
-1-

Science. Scientists search for facts about the world around them. They
try to find logical explanations for what they observe.

For some scientists, discovery and explanation are ends in themselves.
The work of these scientists is called pure science. Pure science is the search
for a better understanding of our physical and natural world for its own sake.
Pure scientists are not concerned with finding uses for their discoveries. Pure
scientists get satisfaction from simply knowing why things are as they are and
why they happen as they do. Most of us have some of this type of curiosity.
The study of science can give you the satisfaction that comes with under-
standing.

Science also has a practical side, called applied science. Applied
science, or technology, is the practical application of scientific discoveries.
Applied scientists put scientific discoveries to work. The technology produced
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by applied scientists has made possible the current state of our civilization. As
a result of technology, many people today have easier lives and live longer.

But technology has been a mixed blessing. At the very time that it has
solved some of our problems, it has created others. It has given us faster and
more comfortable ways to travel but has led to the atmospheric pollution
caused by the burning of gasoline. Most of the problems created by technolo-
gy have arisen as side effects of otherwise beneficial technology. The goal of
scientists is to achieve only beneficial results from their work. Therefore,
much time, energy, and money is being spent to find ways to decrease or
eliminate the harmful side effects without lowering the high standard of living
that technology has made possible.

The Scientific Method. The way in which a scientist goes about solv-
ing a problem is called the scientific method. Although the scientific method
varies in some details from one branch of science to another, certain steps are
common to all science, including chemistry. These steps are:

Stating a problem. In any scientific investigation, it is necessary to
know just what you are trying to find out. Often, the problem can be stated in
the form of a question.

Collecting observations. Someone investigating a scientific problem
begins by setting up experiments. Experiments are carefully devised plans and
procedures that enable researchers to make observations and gather facts that
shed light on a problem.

Searching for scientific laws. Many scientists carry out experiments.
They collect much data. By studying these data, scientists are able to state a
scientific law. A scientific law states a relationship between observed facts. It
often takes a mathematical form. Scientific laws describe natural events but
do not explain them.

Forming hypotheses. A scientist tries to find out why things obey an
observed law. Often, the scientist will make an educated guess (a tentative
explanation) about the reasons for the law. For example, the scientist may
suggest that heat is an invisible fluid. When a gas is heated, the heat fluid en-
ters the gas, thus causing it to take up more space. Such an educated guess,
based on observed facts, is called a hypothesis.
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Forming theories. Scientific observations and laws are like the pieces in
a jigsaw puzzle. When enough pieces have fallen into place, a meaningful pat-
tern emerges. This pattern is a theory. A theory provides a general explanation
for the observations made by many scientists working in different areas of re-
search over a long period of time.

A theory shows a relationship between observations that at first seemed
totally unrelated. A theory, therefore, unifies many pieces of information to
produce a grand design.

Modifying theories. A theory can never be established beyond all about.
There is always the chance that someone will make a new observation or dis-
cover a new law that the theory should be able to explain but cannot. When
this happens, it might be possible to modify the theory to fit the new facts.
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I11. ITocieTekcTOBBIE YIIPAKHEHUS
1. HaﬁﬂHTe B TCKCTC IPCHIIOKCHUA, OTBCUHAOINEC Ha CIACAYIOIINC BOIIPOCHI.
1. What do scientists try to find?
2. What is pure science?
3. Are pure scientists concerned with finding uses for their discoveries?
4. Applied science is the practical application of scientific discoveries,
isn’t it?
5. Applied scientists put scientific discoveries to work, don’t they?

6. Has the technology produced by applied scientists made possible the
current state of our civilization?

7. Why do many people today have easier lives and live longer?

8. Has technology been a mixed blessing and why?

9. What is the goal of scientists?

10. What kind of steps are common to all science, including chemistry?
11. Can the problem be stated in the form of a question?

12. Someone investigating a scientific problem begins by setting up ex-
periments, doesn’t he?

13. What is a scientific law?

14. Does a scientific law often take a mathematical form?
15. Scientific laws describe natural events, don’t they?
16. Do scientific laws explain natural events?

17. What does a scientist try to find out?

18. What does a theory show?

19. Why does a theory unify many pieces of information?

20. Is there a chance that someone will make a new observation or dis-
cover a new law that the theory should be able to explain but cannot?
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2. O0OpatuTe BHUMaHHUE HAa cOYeTaeMoCTh ciioBa method ¢ npyrumu cioBamu
JUTsl 00pa30BaHMs Pa3IMYHBIX TEPMUHOB U JIAUTE PYCCKHE SKBUBAJICHTHI 3TUX
TEPMUHOB:

absorption

activation
approximate
averaging > method

comparison

error (=trial-and-error)

rigorous -/

3. Pacumdpyiite crnemyromme COKpalleHUS W MEPEeBEIUTE MX Ha PYCCKHMA
sa3bIK. [IpoBepbTe ceds no kimouy (IIpunoxenue 6).

COKpalIeHue pa3BépHyTas hopma MIEPEBO/T

Sci.

hyp. (=hypoth.)

4. BcrioMHUTE, ¢ KaKUMH OIPEACIICHUSIMU YIIOTPEOJIEHBI CIEAYIOLHUE CyIlie-
cTBUTeNbHBIE. [IpoBepbTe cels MO TEKCTY.

~ explanation

~ understanding
~ application

~ results

~ events
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V. lonoHuTeIbHBIE TEKCTHI /51 IPOCMOTPOBOI0 YTEHHS C MOCTIEAYI0-
MM NePeBOIOM C JIUCTA

CONTROLLED EXPERIMENTS

When scientists do an experiment, they set up a situation in which they
can control certain factors, or variables. A variable is something whose value
can be made to change. For example, when you are driving a car, your speed
Is a variable. You can go faster or slower by depressing the accelerator or let-
ting up on it. During a controlled experiment, scientists change the variables
one at a time, and after each variable is changed, note what effect that particu-
lar variable is having on the results of the experiment. The results of an expe-
riment, which often include a collection of measurements, are called observa-
tions, or data.

Sample problem. You turn on the switch to an electric lamp, but the light does
not go on. Conduct a controlled experiment to determine why.

Solution. As a start to solving this problem, you should form a mental list of
what factors might be causing it. Some possible causes are:

- the light bulb is burned out,
- the switch is warn out,

- the electric circuit that supplies electricity to the lamp is not working.
Perhaps the circuit was overloaded, and the fuse blew out or the circuit
breaker tripped,

- one of the wires in the lamp cord broke. This could happen either in the
plug, in the lamp, or somewhere between them. In effect, the possible
causes are hypotheses, they being educated guesses concerning why the
lamp does not work.

Now for the experiment itself. For it to be a controlled experiment, you
should test one possible cause at a time. To make it easier, you should first
test the possible cause that is easiest to test. Proceeding on this basis, you can
turn on another lamp to see whether the bulb in that lamp works. If it does,
you then can replace the bulb in the lamp that is not working with the good
bulb. If the light still does not go on, you can test the other possible causes.

Practice problem. As the head chef of a company that sells baked
goods, you baked a cake according to the recipe, but you did not like the tex-
ture of the cake. You decided to try again, and as a second attempt, you used
less flour and one more egg than the recipe called for, which produced a bet-
ter cake. Explain why your second attempt was or was not a controlled expe-
riment. If you were to make a third attempt, how would you proceed?
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FALSE THEORIES

Only in 17" century chemists began to base their conclusions on precise
experiments. Robert Boyle (1627 — 1691) was the first to apply a new method
of investigation based on the generalization of experimental data and the laws
of nature. Robert Boyle thought that the task of the chemist is to perform ex-
periments, accumulate observations, and not to put forth a theory without a
thorough investigation. Boyle’s theoretical works, and especially his method
of investigation influenced the progress of chemistry. However, it took che-
mistry another 100 years to free itself from the wrong conception of matter.
This period is marked by the reign in chemistry so-called phlogiston theory
founded towards the end of the 17" century by the German chemist Stahl.

The phlogiston theory owed its origin to the need to explain the com-
bustion, oxidation and reduction of metals. Chemists were greatly interested
in these processes in connection with the progress of metallurgy during the
17" century. According to Stahl’s theory, all combustible substances, includ-
ing metals, contained a common inflammable principle or materia ignea,
which he called phlogiston. When combustible substances were burned, or
metals calcined, the phlogiston volatilized, leaving an earthy residue — calx.
Hence, combustion was the decomposition of a substance into phlogiston and
an earthy residue. For example: zinc = phlogiston + zinc calx.

Substances such as coal, which left a very small earthy residue upon
combustion, were considered to be almost pure phlogiston.

The phlogiston theory was universally recognized for a long time.
However, like any other false theory, it retarded the progress of chemistry.

Chemistry was freed from the phlogiston theory in the latter half of the
18" century as a result of the precise methods of investigation introduced by
the Russian scientist Mikhail Lomonosov (1711 — 1765). Lomonosov laid the
foundation to the development of the chemical science and to the modern
atomic theory.
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V. KoHTpoIbHBIH NepeBo/1

[lepeBenuTe TeKCTHI B MUcbMeHHOU (popme. CpaBHUTE C IPYrUMU NEepeBojia-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

FORMING AND MODIFYING THEORIES
-1-

A scientist tries to find out why things obey an observed law. Often, the
scientist will make an educated guess (a tentative explanation) about the rea-
sons for the law. For example, the scientist may suggest that heat is an invisi-
ble fluid. When a gas is heated, the heat fluid enters the gas, thus causing it to
take up more space. Such an educated guess, based on observed facts, is
called a hypothesis. It may seem to be a good explanation of the facts, but it
must be tested by new and different experiments. The above heat hypothesis
was accepted by scientists for a long time. But it had to be given up because it
did not agree with later experiments.

Scientific observations and laws are like the pieces in a jigsaw puzzle.
When enough pieces have fallen into place, a meaningful pattern emerges.
This pattern is a theory. A theory provides a general explanation for the ob-
servations made by many scientists working in different areas of research
over a long period of time. A theory shows a relationship between observa-
tions that at first seemed totally unrelated. A theory, therefore, unifies many
pieces of information to produce a grand design.

One of the most useful theories of science is called the kinetic theory of
gases, it being highly successful in explaining and predicting the behavior of
all kinds of gases under all sorts of conditions.

-2-

A theory can never be established beyond all doubt. There is always the
chance that someone will make a new observation or discover a new law that
the theory should be able to explain but cannot. When this happens, it might
be possible to modify the theory to fit the new facts. For example, the molecu-
lar theory of gases, in its original form, did not accurately predict the behavior
of gases under great pressure or at very low temperatures. Only after a while
it was possible to modify the theory to make it agree with these new observa-
tions.

A thoroughly tested theory seldom has to be thrown out completely.
But sometimes a theory may be widely accepted for a time and later dis-
proved, the phlogiston theory of burning being an example. According to the
theory, when burnt materials give off phlogiston. Burning stops, when the air
Is filled with phlogiston. The phlogiston theory seemed to explain why a can-
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dle would burn for only a short period of time in a closed container. The
theory was even used to explain why substances burn even more vigorously in
oxygen than in ordinary air. Oxygen was supposed to be a kind of air contain-
ing less phlogiston compared to ordinary air. But in 1778, French chemist An-
toine Lavoisier demonstrated that a burning substance, rather than giving off
something to the air, actually removed something from it — oxygen. Lavoisi-
er’s work became the basis of our modern theory of burning, the phlogiston
theory being gradually discarded.

THE RESEARCH PAPER
1

The general aim of research is to answer questions by giving fair consid-
eration to the best available evidence. Research can be conducted in a labora-
tory, by a field investigation, or in many other ways; but the research for a
freshman paper is usually confined to printed material, either collected in a
source-book or waiting to be discovered in the college library. The job may be
broken down into the following five steps: (1) finding a good question; (2) lo-
cating the best printed evidence in this question; (3) considering this evidence
until you reach a reasonable conclusion; (4) organizing your findings; (5) pre-
senting these findings in such a way that one can easily check their accuracy
and completeness.

A good many students concentrate too much and too early on the fifth
step. The mechanics of a term paper — physical organization, footnotes, bibli-
ography, and so forth — are certainly important, and will be explained in this
chapter at some length. But these things are only means to an end. If you un-
derstand how and why they work you should be able to get them straight and
use them reasonably and accurately. If you do not you may well blunder
along, trying to get two footnotes on a page (whether it needs ten or none),
oppressed of a sense of futility and feeling extremely vague about what you
are trying to do.

-2-

Some of the material that you need has probably been published in period-
icals rather than in book form. Such material may be located through various
periodical indexes.

The Reader’s Guide to Periodical Literature, for instance, is the index
that freshmen are most likely to find useful (and also the one that nearly all
college libraries have). It covers popular magazines that contain the least se-
rious information or at least some serious one — roughly, the range from Look
to Scientific American. If your subject is of contemporary interest, be sure that
you examine the latest issues available.
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The entries in the indexes are highly condensed to save space, and may
not always be clear at the first glance. The best way to master them is to ex-
amine the explanations at the front of the volume, then check out a couple of
magazines covered by the index you are using. Every item in an entry means
something. Examine the magazine until you are sure just what it doesmean
and you should have no further trouble. If there is anything you cannot make
out after a fair try, ask your instructor to help you; but do not expect him to
explain it all before you start.

In addition to the mentioned above, there are several other indexes which
you may find to be helpful. They vary considerably in both the quality of the
editing and the periods covered; and your library may not have them all. But
since any one of them may save your hours of looking for needles in hays-
tacks, it is worth while looking for any that seem appropriate.

THE CHEMICAL INFORMATION SYSTEM
1-

We live in the information age. In the past few decades, there has been an
‘information explosion’ in most fields. Scientific knowledge, especially, has
been increasing very rapidly. When a chemist, for example, develops a new
substance, it takes time to get it into scientific reference books. The books are
not updated and reprinted fast enough to keep up with current developments.
To answer a chemistry-related question, it can take weeks to search through
these books. And even then, the answer may be out of date.

To deal with these information problems, chemists use computers. Com-
puters can give chemists access to chemical data banks, can answer chemistry
questions in minutes rather than weeks. The Chemical Information System
(CIS) is the largest of these data banks. It consists of more than thirty data
bases, each dealing with a particular aspect of chemistry. The CIS is used by
government agencies, colleges and universities, private industry, hospitals,
poison-control centers, and emergency-response teams.

-2-

The CIS has information on more than 350 000 chemicals. Someone using
the system can find out a chemical’s structure, molecular formula, chemical
name, and other names by which the chemical is known in commerce and
manufacturing. A user also can use the system to do ‘searches’. For example,
the system can be searched for all compounds containing a specific structural
fragment as well as on the basis of name, molecular formula, molecular mass,
and atom count. And when given some of this information about an unknown
chemical, the system can come up with a list of what the chemical might be.
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Searches of these kinds would take weeks of monotonous research without
such a computer system.

The CIS includes many more-specialized data bases, as well. The Mass
Spectral Search System can search for a chemical’s mass spectrum. It also can
list chemicals with similar mass spectra. The Oil and Hazardous Mate-
rials/Technical Assistance Data System provides information to emergency-
response-team personnel. This information can include methods of disposing
of a hazardous material and recommended limits of certainchemicals in drink-
ing water. The Physicians Desk Reference data base contains essential infor-
mation on major drugs. This information includes descriptions of drugs, do-
sages, and side effects. Data bases are essential in this information age and
save chemists and other professionals much valuable time.

THE DIFFERENCE BETWEEN SCIENTIFIC LAW AND THEORIES

A scientific law is a statement of the regularity, a uniformity of the beha-
viour of matter and energy. A theory is the most acceptable explanation of
facts which are known or observed. Theories are tentative explanations and
are changed or discarded as new facts or knowledge become available.

What is meant by the scientific method?

The scientific method is a general way of thinking used by scientists in
solving problems. This process includes: clearly defining the problem, col-
lecting all of the evidence that is available, setting up a possible answer (hy-
pothesis), conducting an experiment to see if the hypothesis is correct, arriv-
ing at a conclusion based on the information gathered in the experiment, and
testing the conclusion.
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|. IIpeaTekcToBBIE YIIPAKHEHUS

1. BcnomauTe, KakuMHi BpeMEHHBIMU (pOpMaMu MOKHO TIepeaaTh npouieduiee
8pems TIpU TIEPEBOJIE C PYCCKOTO s3bIKa HA aHTIUHCKUM sa3bIK. ([Ipunoxenue

1,88 1,4)
2. Ha mpumepe npeuioxkeHuit U3 TeKCTa ONpeeliuTe, Kakue 4eTbipe (GopMbl

MPOIIEAINIETO BPEMEHU W3 MSITH CYHIECTBYIOIIMX B AHTJIMMCKOM SI3BIKE HC-
MOJTb30BaHBI B TEKCTE YPOKA U MIPOAHATIUZUPYHTE X YIOTPEOICHHE:

=>  The earlier divisions of chemistry have practically disappeared.
=>  Two facts helped the development of inorganic chemistry.

=> Thus we find that by this time organic chemistry and physical
chemistry were constantly attracting workers of inorganic chemistry.

=>  When the mold had cooled, the material in it retained the precise
shape of the mold even to the tiniest detail.

3. Packpoiite ckoOku, moctaBuB riaroi B Past Simple, Past Continuous, Past
Perfect min Past Perfect Continuous:

=>  This week they (to write) their scientific report.

=>  Last week they (to write) their scientific report.

=>  They (to write) their scientific report by the end of the week.
=>  They (to write) their scientific report for 2 hours when | came.
=>  They (to write) their scientific report when | came.

4. B npennokeHun OTCYTCTBYIOT 3HAaKM IpenuHaHusA. PaccTtaBbTe UX M mpo-
BEphTE CeOsI MO TEKCTY:

We may start with 1828 the year in which Wohler the pioneer of organ-
ic synthesis showed the interrelationship between inorganic and organic
chemistry.

5. Onpenenure NpaBHIIBHOE MECTO B MPEUIOKEHUU I HAXOJISAIIETOCs B
CKOOKax CjioBa:

Many will say that this is not the definition of inorganic chemistry, but
chemistry itself. (alone)

6. BeiOepure npaBUIIbHOE CIIOBO:

The plastique/plastics/plaster/plastery industry started because ivory
was scarce.

[. Bcmasbme nponyujeHHoe cllo8o:

The year 1887 may be accepted as the ... of appearance of physical
chemistry.
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8. Kakoe u3 ciefyrommx COCTaBHBIX MPHIAraTebHbIX MOKHO MCIOJIb30BaTh
KaK OIpeJieiCHHE K CylecTBUTeIbHOMY plastic:

man-made >
ready-made /

9. 3ameHure BBIACIICHHOC CJIOBO HAa €0 CMHOHHUM. HpOBepLTC cebs 1o TCKCTY.

Let's make a brief survey of the history of the subject.

self-made
plastic

10. Haitnute B ciioBape nepeBoj CICAYIOMMNX OJHOKOPEHHBIX CIIOB:

=> plastic, plastics, plasticated, plastically, plasticize.
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Il. Teker

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

because of owing to to retain
carbon to progress mixture
compound synthesis to attract
definition to deal with (dealt dealt)  substitute for
division to affect to accept
measurement determination to treat
prospect appearance mold
reaction survey constantly
technique to determine precise
thus research worker to cool

to define achievement precision
to disappear analysis (analyses) man-made

DISCOVERIES OF THE PAST
PROGRESS OF INORGANIC CHEMISTY

We shall define inorganic chemistry today as the study of formation,
composition, structure, and reactions of the chemical elements and their com-
pounds, except those of carbon. Many will say that this is not the definition of
inorganic chemistry alone, but chemistry itself.

Indeed, the earlier divisions of chemistry have practically disappeared and
the subject is becoming an intergrated whole.

Two facts helped the development of inorganic chemistry: the growth of
the theoretical techniques of guantum mechanics and new optical, electrical
and magnetic techniques of physical measurement by which structure can be
investigated. For a full understanding of the way in which these achievements
affected the development of inorganic chemistry, let's make a short survey of
the history of the subject.

We may start with 1828, the year in which Waéhler the pioneer of organic
synthesis, showed the interrelationship between inorganic and organic chemi-
stry. For the next fifty years inorganic and organic chemistry progressed side
by side. The main work in inorganic chemistry dealt with the preparation of
new compounds and the development of methods of analysis. Great numbers
of new compounds were being described and important work was being car-
ried out on the determination of atomic weights. The year 1887 may be ac-
cepted as the date of appearance of physical chemistry as another branch of
the subject. Many research workers were now interested in physical chemistry
because it offered the precision which was lacking in inorganic chemistry. At
the same time, organic chemistry developed into a system in which structure
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could be determined. Without the technique for such stereochemical investi-
gations inorganic chemistry lagged behind. Thus we find that by this time or-
ganic chemistry, because of its system, and physical chemistry, because of its
precision, were constantly attracting workers of inorganic chemistry. People
say that facts give a science its substance, but it is the theory which provides
its strengths. It is owing to the development of the theory that inorganic che-
mistry has before it such exciting prospects at the same time.

THE ORIGIN OF PLASTIC

The plastics industry started because ivory was scare and ivory billiard
balls were very expensive. That was the reason the firm of Phelan & Collan-
der in New York soon after the Civil War offered a prize of $ 10, 000 for a
substitute for ivory that could be used to make billiard balls. Many inventors
were attracted by this prize. One of them was John Wesley Hyatt, who suc-
ceeded not in making a billiard ball, but in producing the first satisfactory
man-made plastic. He did this by mixing camphor with cotton which had been
treated with nitric acid and pressing the mixture in a hot mold. When the mold
had cooled, the material in it retained the precise shape of the mold even to
the tiniest detail. That was the beginning of celluloid.

UPDATE

John Wesley Hyatt did not invent celluloid, he acquired the patent from British inventor who
couldn’t find an application for his discovery. After winning the $ 10,000 prize in 1872, Hyatt used
it to make billiard balls in Newark, New Jersey.
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I11. ITocneTekcTOBBIE YIPAKHEHUS
1. HaﬁﬂHTe B TCKCTC IPCHIIOKCHUA, OTBCUAIOINEC Ha CICAYIOIIHUC BOIIPOCHI.
1. How can inorganic chemistry be defined?
2. What kind of facts helped the development of inorganic chemistry?
3. Who was the pioneer of organic synthesis?

4. The main work in inorganic chemistry dealt with the preparation of
new compounds and the development of methods of analysis, didn’t it?

5. What happened in 1887?
6. Why were many research workers interested in physical chemistry?

7. Did organic chemistry develop into a system in which structure could
be determined?

8. By this time organic chemistry and physical chemistry were con-
stantly attracting workers of inorganic chemistry, weren’t they?

9. Why did the plastics industry start?

10. Who succeeded in making a billiard ball and in producing the first
satisfactory man-made plastic?

11. Did John Wesley Hyatt invent celluloid?
12. Where did Hyatt make billiard balls?

2. OOpaTTe BHUMaHKE Ha COYETaeMOCTh ciioBa technique ¢ apyrumu ciopa-
MU I 00pa30BaHMs Pa3IHYHBIX TEPMUHOB M JalTE PYCCKUE DKBUBAIECHTHI
3THX TEPMHHOB:

computing

experimental (=testing) )
] technique
improved

measuring
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3. Pacumdpyiite cremyromme COKpamieHUs W MEpPeBEIUTE MX Ha PYCCKHMA
s3bIK. [IpoBepbTe cebs no kimouy ([Ipunoxenue 6).

COKpallleHHE pa3BépHyTas hopma nepeBoi

elect.

mag. (=magn.)

opt.

4. BcriomMHUTE, KaKoW Mpeuior yrnoTpeOseH B CIEAYIOIUX MPEaOoKEeHUSIX.
[IpoBepbTe ceds MO TEKCTY.

=>0One of them was John Wesley Hyatt, who succeeded ... producing
the first satisfactory man-made plastic.

=>  Many research workers were now interested ... physical chemi-
stry.
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V. lonosHuTeIbHBbIE TEKCTHI JJI51 IPOCMOTPOBOI0 YTEHHS C MOCJIEXYI0-
MM IePeBOIOM C JIUCTA

THE HISTORY OF CHEMISTRY SCIENCE

Many years ago people already knew how to obtain many useful mate-
rials. They could smelt metals from their ores, produce and utilize various al-
loys, as well as manufacture glass and glassware. Long before our era the
Egyptians smelted iron from its ores, produced stained glass, and extracted
medicines, dyes, and perfumes from plants. Chemical production in India and
China dates from still earlier times.

More than two thousand five hundred years ago man first arrived at the
thought that the universe is composed of atoms. This idea was most perfectly
expressed by Democritus, the great Greek philosopher. According to Demo-
critus, all bodies in nature are built up of minute, indivisible particles — atoms.
Atoms are so small that they cannot be seen. They may be different in shape
and size. The differences between substances depend on differences in the
number, shape and arrangement of the atoms they consist of. Atoms are in
eternal motion.

The materialistic teachings of Democritus were far in advance of the
views of his contemporaries, but did not receive general recognition.

According to the opinion prevailing today, chemistry as a science arose at
the beginning of our era in Alexandria, a city on the Nile. Alexandria was an
immense commercial and cultural centre. It concentrated the practical know-
ledge of Egypt and developed the philosophical ideas of ancient Greece. Trea-
tises written in Alexandria in the first century of our era contained a great deal
of chemical information, many illustrations showing chemical apparatus, and
descriptions of calcining, volatilizing, filtering, dissolving, and crystallizing.
Here also arose the idea of transmuting base metals into gold. This idea di-
verted chemistry for a long time from the path of fruitful searchings, thus re-
tarding its progress.

After the Arabian conquest of Egypt and other Eastern countries in the 7"
century, part of the knowledge accumulated in Alexandria still remained in-
tact. The Arabs made use of this knowledge and subsequently discovered and
investigated many substances, including nitric acid, and various salts. The
word ‘chema’ which had been used by Alexandrian scientists got the Arabian
prefix ‘al’ and became ‘alchemy’. The Arabian scientists left a number of
books containing descriptions of different chemical experiments and practical
information. The conquest of Southern Spain by the Arabs promoted the pe-
netration of practical knowledge into Western Europe. With the Arabs came
the idea of transmuting base metals into gold.
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In the history of chemistry the Middle Ages are known as the period of
alchemy. Contrary to Arabian alchemy, which had played a positive part in
the development of science, West-European alchemy was an antiscientific,
reactionary trend. It was under the control of the catholic church. All the ef-
forts of the alchemists were directed towards the search of the mysterious
‘philosophers’ stone’ which might restore youth, prolong life and change base
metals into gold.

Alchemy was never widespread in Russia. Until the 17" century Russian
practical chemistry developed independently of Western Europe. Chemical
information in Russia was exchanged mainly with the Near East (Byzantium,
Armenia, etc.).

During the Renaissance chemistry really began to progress, and chemists
started to solve practical problems. A new trend of chemistry known as iatro-
chemistry (medical chemistry) developed. It was founded by Paracelsus, a
Swiss physician who thought that the main object of chemistry is the prepara-
tion of medicines. Many physicians engaged in chemical research. The new
trend forced back the ‘problems’ of alchemists and placed the study of chemi-
cal change on a sound footing.

About that time the works of Agricola laid the foundation of metallurgy
and opened up a new sphere of the application of chemistry.

METRIC SYSTEM AND ITS ORIGIN

The idea of a universal system of measures and weights dates from long
ago, but it was realized only two centuries ago. The metric or decimal system
was worked out by the French Academy of Sciences in 1791.

How were the units for length and weight defined?

Two French scientists who were given the task to define these units took
one fourth of the distance from the North Pole to the Equator on the geo-
graphical meridian which is running through Paris (the distance from Dunkirk
in France to Barcelone in Spain) and divided it into ten million equal parts.
One of these parts was called a metre or “measure”. For shorter measurements
the metre was divided by ten, for longer things the metre was multiplied by
tens.

It was easy to use the same metre for volume. The weight of one cubic
centimeter of water was called a gramme. Thus the metric system was
created.

Russian scientists played a great part in the spreading of the metric system
in Russia as well as in other countries.
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As far as in 1867 D. I. Mendeleyev addressed Russian scientists to help to
spread the decimal system. The project of the law about the use of the metric
system in Russia was also worked out by D. I. Mendeleyev.

It should be said, however, that up till the end of the 19" century different
units of measurement were used in various countries. In the Soviet Union the
metric system was adopted in 1918, soon after the Great October Socialist
Revolution. Now it is adopted by most of the countries. None of the systems
of the past can be compared in simplicity to that of our days.

WINE COOLER

From Japan came the aluminum can that chilled itself. Gekkeikan Co.
of Kyoto began selling sake in a can with a special lower compartment filled
with ammonium nitrate and a plastic container of water. When one pushed the
bottom of the can, the plastic container burst and the water mixed with the
ammonium nitrate causing a chemical reaction that could lower the tempera-
ture of the sake by 15°C within three minutes.
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V. KoHTpoIbHBIH NepeBoI

[lepeBenuTe TeKCTHI B MUCbMeHHOU (popme. CpaBHUTE C IPYrUMU MepeBOa-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

BASIC LAWS OF CHEMISTRY

Three laws of chemistry were put forward in late eighteenth and early ni-
neteenth centuries. Two pre-date Dalton’s atomic theory and the third (the law
of multiple proportions) was developed from it. These laws were of great im-
portance in the development of the atomic theory.

Law of constant composition

States that all pure samples of the same chemical compound contain the
same elements combined in the same proportions by mass. It was developed
by a Frenchman, Joseph Proust, in 1799.

Law of conservation of mass

States that matter can neither be created nor destroyed during a chemical
reaction. It was developed by a Frenchman, Antoine Lavoisier, in 1774,

Law of multiple proportions

States that if two elements, A and B, can combine to form more than one
compound, then the different masses of A which combine with a fixed mass
of B in each compound are in a simple ratio. It is an extension of Dalton's
atomic theory.

THE HISTORY OF POLYMERS

Today the market is flooded with different materials. Modern life would
be incomparably different without synthetic chemicals which are called as po-
lymers.

Man-made fibres are used in clothing, carpets and curtains while plastics
are used in innumerable domestic and industrial applications and artificial
joints, and paints and cleaning materials, are all different forms of this impor-
tant discovery. What is often forgotten is that at the beginning of the 20th cen-
tury the chemistry of large molecules was unknown and their synthesis was
definitely unthinkable.

Large Molecules. When a German scientist named Hermann Staudinger
proposed in the 1920s that it was possible to have large molecules which were
made up of many thousands of atoms, he was ridiculed by many other scien-
tists. The common wisdom was that the structures of such materials as rubber
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and Bakelite were actually many small molecules which were held together
by an unknown force.

Organic Synthesis. Hermann Staudinger stuck to his guns and, with his
colleagues, he synthesised a series of organic molecules which were called
poly (methanals). These compounds were long chains of repeating units, the
units being -CH,0-. They are made by joining lots of methanal molecules to-
gether. The German scientists made chains of different lengths and showed-
that their properties changed depending on the length of the chains that were
prepared.

Following this, the chemists working for Imperial Chemical Industries
(IC1), soon discovered a polymer that reacted to organic molecules, ethylene
which is now known as ethene and benzaldehyde, at very high temperature
and pressure. The reaction failed to impress, but there was a small amount of
a white, waxy substance on the wall of the reaction vessel. This was poly
(ethene) or polythene, and soon ICI realised that they had a potentially useful
compound.

The new material had many properties which made it unique. It was easy
to form into different items and was tough and hard wearing and was imper-
meable to water and insulating to electricity. It was discovered in the 1930s
and was soon being used in the Second World War to insulate the many me-
tres of cables that were needed for the vital radar equipment that was used by
the British.

THE FIRST PLASTICS

The first plastic was a result of mixing phenol and formaldehyde together.
This resulted in a gooey substance called bakelite, the predecessor of plastic.
The first plastic dates back to 1910, when Dr. Leo H. Baekeland produced 25
barrels of 'phenolic’ plastic. Plastics are polymers that have a high molecular
mass. The word plastic comes from Greek and means to fit or to mould.

Today the world produces more than 500 million pounds of plastics every
year.

The reason why plastic is so popular is because the raw materials that are
required to make this product are easily available. The basic plastic requires
water, air, and coal. Other forms of plastic may also require petroleum or nat-
ural gas, salt and limestone.

Though plastic is a very popular material to use for making cost effective
products, it does have its negative effects on the environment. Plastic is inso-
luble in water, is chemically inert and have toxic additives. Plastics degrade
very slowly making it problematic to dispose of.
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|. IIpeaTekcToBBIE YIIPAKHEHUS

1. BcmoMHuTe, 9TO MpeAcTaBisieT coOOil corlacoBaHUE BPEMEH B aHTIIM-
ckoM si3bike. (I[Ipunoxkenue 1, § 5)

2. [Ipoananu3upyiiTe MpeasioKeHUE U3 TEKCTa C TOUYKHU 3PEHUS COTIIaCOBaHUS
BpemeH (IIpunoxenue 1, § 6) u nepeBeauTe 3TO NPEIIOKEHUE HA PYCCKUI
SI3BIK:

It was conceivable that the invention of fire by Stone Age would lead to
disaster for our species.

3. BcnomHMTe, KaK MOXET OBITh BBIPQKEHO YCIIOBHE B AHTJIMHCKOM S3BIKE.
(ITpmnoxxenwne 1, § 7)

=> |If they continue to watch, what will these hypothetical aliens
witness in the next 100 years?

=>  What would have happened if we had somehow waved a magic
wand and prevented the invention of agriculture?

5. Onpenenure NPaBHWIIBHOE MECTO B MPEUIOKEHUU I HAXOJISIIEIOCS B
CKOOKax cjioBa:

They had devastated the fauna of Australia, the Americas and many isl-
ands. (already)

6. Beibepute npaBuiIbHOE CIIOBO:

Ree's broom/toom/gloom stands in a long tradition of dyspeptic futurol-
ogy.
/. BcTaBbTe NMpOIMyIIEHHOE CIOBO:

Steam engines, nuclear war, chemicals and genetically ... food have
come and gone without leaving us worse off.

8. OOpasyiiTe HopMBbI CPABHUTENHHON CTETICHH OT CJIEAYIONIUX MpHUaraTeib-
HBIX U UCTIOJIB3YWTE 3TU (DOPMBI TIPU TIEPEBO/IE:

healthy, wealthy, wise, bad.

9. B mpennoxeHUM OTCYTCTBYIOT 3HAKHU NMpENUHaHMs. PaccTaBbTe WX W MPO-
BEphTE CeOsI MO TEKCTY:

From Huxley's Brave New World and H.G. Wells to the modern envi-
ronmental movement almost everybody has painted the future as a dis-
mal place and almost everybody has so far been wrong.

10. Halimute B cmoBape nepeBo/ CACAYIOMIMX OJJHOKOPEHHBIX CIIOB:

=>  future, futurism, futurist, futuristic, futurity, futurology.
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Il. Teker

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

sustainable to ignite Evidence
engine Innovation to suggest
genetically modified food previous Extinction
hypothetical invention Agriculture
nuclear lack in Efficient
radio waves to invent to prevent
species / (pl) species conceivable to result in

to emit nitrogen to consider

to survive chemical Disaster

to witness to turn smth into smth ~ on a vast scale

WILL THE HUMAN RACE SURVIVE THE TWENTY FIRST
CENTURY?

Sir Martin Rees, the Astronomer Royal, is a worried man. He fears that
our species cannot survive the present century, so great are the legions of
things that might go wrong. He imagines extraterrestrial watching our solar
system for aeons and witnessing a sudden spasm of activity as humanity be-
gins to emit radio waves and sends vessels into space. “If they continue to
watch, what will these hypothetical aliens witness in the next 100 years?”

Rees's gloom stands in a long tradition of dyspeptic futurology. From
Huxley's Brave New World and H.G. Wells to the modern environmental
movement, almost everybody has painted the future as a dismal place, and
almost everybody has — so far — been wrong.

Steam engines, nuclear war, the population explosion, chemicals, social
dislocation and genetically modified food have come and gone without leav-
ing us worse off: in fact, the more technology we invent, the healthier, weal-
thier and wiser we become.

So why should Jeremiah Rees be right where so many past prophets have
been wrong?

This is of course conceivable, that the chemical industry will tomorrow
invent a kind of ice that turns all water into itself, or the nuclear industry will
invent a bomb hot enough to ignite the atmosphere's nitrogen.

But all sorts of things are conceivable without being plausible or even
possible. It was conceivable that invention of fire by Stone Age man would
lead to disaster for our species.
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There is undoubtedly a risk in innovation but there is also a risk in a lack
of innovation, and stopping all invention at any point in our previous history
would have resulted in humanitarian and ecological catastrophes on a vast
scale.

Consider what would have happened, for instance, if we had somehow
waved a magic wand and prevented the invention of agriculture. Evidence
suggests that increasingly efficient hunter-gatherers would have continued
their extinction of prey species — they had already devastated the fauna of
Australia, the Americas and many islands — stopping only when the last tree
in the last rain forest was felled.

The greatest risk of all is the risk of doing nothing.
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I11. ITocneTekcTOBBIE YIPAKHEHUS
1. HameTe B TCKCTC HpeI[J'IO}KeHI/ISI, OTBCYHAKOIINEC HA CJIG,ZIy}OHII/IG BOHpOCLI.
1. What does Sir Martin Rees fear?

2. Rees’s gloom stands in a long tradition of dyspeptic futurology,
doesn’t it?

3. Has almost everybody painted the future as a dismal place?
4. What happens with the invention of technology?

5. Are there any suppositions concerning the development of the
chemical industry?

6. All sorts of things are conceivable without being plausible or even
possible, aren’t they?

7. Was it conceivable that invention of fire by Stone Age man would
lead to disaster for our species?

8. Is there a risk in innovation?

9. What would have happened if we had somehow waved a magic wand
and prevented the invention of agriculture?

10. The greatest risk of all is the risk of doing nothing, isn’t it?

2. O6paTI/ITe BHUMMAHHE HA COYETAEMOCTh CJIoBa risk ¢ JPYTUMHU CIIOBaAMHU I
00pa3oBaHUsl Pa3IMYHBIX TEPMUHOB M JAWTE€ PYCCKHUE SKBHUBAJIEHTHI ITUX
TCPMHHOB:
explosive
fire ]
risk
nuclear
occupational

3. Kakue ¢unocodckre n HaydyHbIE BOMPOCHI OBLIIM PacCMOTPEHBI B TEKCTE?
CdopmynupyiiTe 3T BOIIPOCH KaK MOKHO OJIMKE K TEKCTY.

4. BcrioMHUTE, ¢ KAaKUMHU OTPEACIICHUSIMH YIIOTPEOJIEHBI CIEIYIONTUE CyIIle-
cTBuTenbHBIC. [IpoBephTe ceOs MO TEKCTY.

~ futurology
~ catastrophes
~ scale

~ wand

~ forest
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V. lonoHuTeIbHBIE TEKCTHI JJI51 IPOCMOTPOBOI0 YTEHHS C MOCJIeXYI0-
MM IePeBOIOM C JIUCTA

THE CHEMISTRY OF TOMORROW

Addressing global challenges means advancing fundamental scientific
knowledge, supporting excellence in chemical science research and maximis-
ing the number of future breakthroughs. It will require an interdisciplinary
approach to build bridges between chemisty’s sub-disciplines, and with other
sciences and engineering.

Over 150 experts were brought together to discuss issues facing today’s
society, identifying seven prioriry areas. Within these seven areas, 41 chal-
lenges were defined and the role that chemistry will play in providing solu-
tions was examined. In addition, the expertise, attitudes and opinions of the
wider community were incorporated via web based consultation.

These seven priority areas have many areas of overlap, with strong links be-
tween associated challenges. The themes of sustainable development and cli-
mate change underpin the majority of the challenges.

The seven priority areas are summarised here:

e Energy. Creating and securing environmentally sustainable energy sup-
plies, and improving efficiency of power generation, transmission and
use.

e Food. Creating and securing a safe, environmentally friendly, diverse
and affordable food supply.

e Future cities. Developing and adapting cities to meet the emerging
needs of citizens.

e Human health. Improving and maintaining accessible health, including
disease prevention.

e Lifestyle & recreation. Providing a sustainable route for people to live
richer and more varied lives.

e Raw materials & feedstock. Creating and sustaining a supply of sus-
tainable feedstock, by desighning processes and products that preserve
resources.

e Water & air. Ensuring the sustainable management of water and air
quality, and addressing societal impact on water resources (quality and
availability).
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TOP-TEN CHALLENGES FOR THE CHEMICAL SCIENCES

To ensure progress is made where it matters most, we have identified 10
of the 41 challenges as priorities for the next 5-10 years, following consulta-
tion with the chemical science community.

Listed alphabetically, these are:

agricultural productivity: significantly and sustainably increase agricul-
tural productivity to provide food, feed, fibre and fuel,

conservation of scarce natural resources: develop altrenative materials
to conserve precious resources and new processes to extract valuable
materials from untapped sources;

conversion of biomass feedstocks: develop biorefineries using different
types of biomass to provide energy, fuel and a range of chemicals with
Zero waste;

diagnostics for human health: enable earlier diagnosis and develop im-
proved methods to monitor diseases;

drinking water quality: use new technologies to help provide clean, ac-
cessible drinking water for all;

drugs & therapies: harness and enhance basic sciences to transform
drug discovery, development and healthcare, delivering new therapies
more

efficiently and effectively;

energy conversion and storage: improve the performance of energy
conversion and storage technologies, such as batteries, and develop sus-
tainable transport systems;

nuclear energy: ensure the safe and efficient harnessing of nuclear
energy, through the development of fission and investigation into fu-
sion technologies;

solar energy: develop existing technologies into more cost efficient
processes and develop the next generation of solar cells to realise the
potential of solar energy;

-sustainable product design: take into account the entire life cycle of a
product during initial design decisions to preserve valuable resources.
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MAKE IT HAPPEN

Chemistry has great capacity to solve many of the global challenges that
society is facing. These challenges can only be addressed if we provide for an
excellent, diverse and well-maintained science base, a good supply of well-
trained individuals, and an innovative climate from which good ideas can
flourish, be exploited and be communicated around the world. There are also
exciting opportunities to develop new projects that will enable us to tackle
each of the key challenges.

No country can afford a skills shortage, which could leave the next gener-
ation ill-equipped to tackle major scientific and technological challenges. A
diverse and technically innovative workforce is fundamental to developing
and applying new technologies.

To maintain the flow of future breakthroughs, it is critical to advance fun-
damental knowledge and to support curiosity driven research.

There also needs to be a sustainable commitment to innovation from the
leaders of key organisations to establish a culture where investment in re-
search and innovation can thrive.

Let us ensure that future generations enjoy a life of quality and beauty by
the intelligent application of chemical knowledge.
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V. KoHTpoIbHBIH NepeBoI

[lepeBenuTe TeKCTHI B MUcbMeHHOU (popme. CpaBHUTE C IPYrUMU NEepeBojia-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

SUPERCONDUCTORS

Imagine you're an electron on a motorcycle, zooming along on a smooth,
empty road. No speed breakers or potholes to stop you. In an instant, you've
reached your destination. Well, for an electron, such a road is called a super-
conductor.

How superconductivity works

When electrons move through a metal wire, we get electricity. But the
path is not smooth. The metal resists the flow of electrons, as the metal atoms
may absorb a few electrons instead of letting them through. This lowers the
current that passes through the wire.

If you lower the temperature of the wire, it allows more current to pass
through. When you reach a really low temperature, the resistance of the metal
suddenly drops to zero. This is called the critical temperature (Tc), and it is
different for different metals. This phenomenon is called superconductivity.

High Temperature Superconductors

For most metals, the Tc is very close to absolute zero (-273.15°C). For
example, mercury has a Tc of - 277.35°C. But there are some materials which
become superconductors at much warmer temperatures. These are called
high-temperatures superconductors (HTSs). But don't be fooled by the name,
these materials still need to be cooled below -138°C to work as superconduc-
tors. Luckily you can do that with liquid nitrogen, which has a temperature of
about -196°C.

So what kind of materials are these? They are not pure metals, but mix-
tures of metal oxides. One such is 'Bisco’, or Bismuth-strontium-calcium-
copper-oxide (Tc -165.15°C). Another is 'Yibco' (Yttrium-barium- copper
oxide, Tc -183.15°C), and yet another is 'Tibco' (Thalium-barium-calcium-
copper oxide, Tc - 146.15°C). In fact, many superconductors have one or the
other rare earth metal, which you can see in the periodic table as the Lantha-
nide series. But materials like Yibco, Tibco and Bisco are quite difficult to
make, and quite expensive too.
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FUTURE FUEL: FROM YOUR SEPTIC TANK

Today, almost all the petrol and diesel we use come from petroleum. But
petroleum sources are harder and harder to find. By making sewage into oil,
we can avoid both problems.

Sewage is rich in organic matter like proteins, fats and carbohydrates
(think unused or spoiled food, vegetable peels and other waste). When it is
treated at municipal plants, the sewage is separated into water and sludge. The
water is purified and released into nature. The sludge is detoxified and placed
in landfills.

Instead, the sludge can be used for making fuel. This is just like how go-
bar gas is made in India. Special kinds of bacteria eat up the sludge, and re-
lease methane gas. The gas can be collected and compressed into cylinders,
like the ones we use for cooking gas. Some kinds of algae produce oil instead
of gas. This oil can be distilled and used as a fuel for cars, pumps, and trucks.

Right now, this fuel is not cheap. But scientists are breeding different kind of
algae that will make even more oil. Right now 30% of the sludge is converted
to oil.
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|. IIpeaTekcToBBIE YIIPAKHEHUS
1. BciomHuTE, 4TO Takoe CTpaJaTesIbHbIA 3aJI0 U YeM OH OTJIMYaeTcs OT
nericreutenbHOTO 3aora. (Ilpunoxenue 1, §8)

2. Ionw3ysick obmien dopmynoi (I[Ipunoxkenue 1, §7), packpoiite cKOOKU U
MIOCTaBbTE TJIaroJl BO BCEX BPEMEHAX CTPaJaTeIbHOIO 3aJIora.

The report (to write) by our scientists.
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3. Ha IIpuMepe HpGI[J'IO)KGHHI?I N3 TCKCTa OIPCACIUTC BPCMA IJiaroja - CkKa-
3yCMOI'0O B CTpaAaTCIbHOM 3aJI0TC:

=>  Not all technology has been used for peaceful purposes.

=>  The development of technology was restricted only to human be-
ings.
=>  Both terms are usually translated as technology.

4. 3ameHuUTE B CIEAYIONIUX MPEAJIOKEHUSIX U3 TEKCTa CTPaJaTeIbHbIN 30T
Ha JEeUCTBUTEILHBIN 3aJI0T:

=> The exact relations between science and technology have been
debated by scientists, historians, and policymakers since the late 20"
century.

=>  The term was often connected to technical education.

=>  The three fields are often considered as one for the purposes of
research and reference.

5. Onpenenure NPaBHMIIBHOE MECTO B MPEIIOKCHUH JUIS HAXOJSIIErocs B
CKOOKax cjioBa:

Technologies are not usually products of science. (exclusively)
6. BoiOepute npaBUiIbHOE CJIOBO:

The word technology can also be used to refer to a colla-
tion/collusion/collection/collision of techniques.

/. BcTaBbTe NMpOIMyIIEHHOE CIOBO:

Technology rose to prominence in the 20™ century in connection with
the Second ... Revolution.

8. U3menute cileayromue CjioBa, YMCHbIIUMB KOJIMYCCTBO 6YKB B CJIOBC Ha OJ1-
HY U HaWOUTE 3TU CJIOBA B TEKCTE:

stool, ass, mother, drawl, scan, humane.

9. B mpemoskeHUn OTCYTCTBYIOT 3HAKH TpelMHAHUsA. PaccTaBbTe MX M MPO-
BEphTE CeOsI MO TEKCTY:

In this context it is the current state of humanity's knowledge of how to
combine resources to produce desired products to solve problems fulfill
needs or satisfy wants.

10. Halimute B cmoBape nepeBo/ CACAYIOMIMX OJJHOKOPEHHBIX CIIOB:

=> technologic(al), technologist, technologize, technology.
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Il. Teker

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

ability to allow raw material
consequence advanced technology semiconductor
however to be aimed at although
in order to available to fulfill
machine natural term
modification to harm the environment conductor
procedure to increase entity
to improve including requirement
field of knowledge purpose to satisfy requirements
to perform a function to improve phenomenon (phenomena)
to refer to condition to employ a technique
tool to affect human
usage significantly to restrict

TECHNOLOGY

-1-

Technology is the making, modification, usage, and knowledge of tools,
machines, techniques, crafts, systems, methods of organization, in order to
solve a problem, improve a preexisting solution to a problem, achieve a goal,
handle an applied input/output relation or perform a specific function. It can
also refer to the collection of such tools, machinery, modifications, arrange-
ments and procedures. Technologies significantly affect human as well as
other animal species' ability to control and adapt to their natural environ-
ments.

The human species' use of technology began with the conversation of nat-
ural resources into simple tools. The prehistorical discovery of the ability to
control fire increased the available sources of food and the invention of the
wheel helped humans in travelling in and controlling their environment. Re-
cent technological developments, including the printing press, the telephone,
and the Internet, have lessened physical barriers to communication and al-
lowed humans to interact freely on a global scale. However, not all technolo-
gy has been used for peaceful purposes; the development of weapons of ever-
increasing destructive power has progressed throughout history, from clubs to
nuclear weapons.

Philosophical debates have arisen over the present and future use of tech-
nology in society, with disagreements over whether technology improves the
human condition or worsens it. Neo-Luddism, anarcho-primitivism, and simi-
lar movements criticize the pervasiveness of technology in the modern world,
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opining that it harms the environment and alienates people; proponents of
ideologies such as transhumanism and techno-progressivism view continued
technological progress as beneficial to society and the human condition. In-
deed, until recently, it was believed that the development of technology was
restricted only to human beings, but recent scientific studies indicate that oth-
er primates and certain dolphin communities have developed simple tools and
learned to pass their knowledge to other generations.

The use of term technology has changed significantly over the last 200
years. Before the 20" century, the term was uncommon in English, and usual-
ly referred to the description or study of the useful arts. The term was often
connected to technical education.

*Technology” rose to prominence in the 20™ century in connection with
the Second Industrial Revolution. The meanings of technology changed in the
early 20™ century when American social scientists, beginning with Thorstein
Veblen, translated ideas from German concept of Technik into “technology”.
In German and other European languages, a distinction exists between Tech-
nik and Technologie that is absent in English, as both terms are usually trans-
lated as “technology”.

-2-

Today, technology can be most broadly defined as the entities, both ma-
terial and immaterial, created by the application of mental and physical effort
in order to achieve some value. In this usage, technology refers to tools and
machines that may be used to solve real-world problems.

The word “technology” can also be used to refer to a collection of tech-
niques. In this context, it is the current state of humanity's knowledge of how
to combine resources to produce desired products, to solve problems, fulfill
needs, or satisfy wants; it includes technical methods, skills, processes, tech-
niques, tools and raw materials.

The distinction between science, engineering and technology is not al-
ways clear. Science is the reasoned investigation or study of phenomena,
aimed at discovering enduring principles among elements of the phenomenal
world by employing formal techniques such as the scientific method. Tech-
nologies are not usually exclusively products of science, because they have to
satisfy requirements such as utility, usability and safety.

Engineering is the goal-oriented process of designing and making tools
and systems to exploit natural phenomena for practical human means, often
(but not always) using results and techniques from science. The development
of technology may draw upon many fields of knowledge, including scientific,
engineering, mathematical, linguistic, and historical knowledge, to achieve
some practical result.
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Technology is often a consequence of science and engineering — although
technology as a human activity precedes the two fields. For example, science
might study the flow of electrons in electrical conductors, by using already-
existing tools and knowledge. This new-found knowledge may then be used
by engineers to create new tools and machines, such as semiconductors, com-
puters, and other forms of advanced technology. In this sense, scientists and
engineers may both be considered technologists; the three fields are often
considered as one for the purposes of research and reference.

The exact relations between science and technology in particular have
been debated by scientists, historians, and policymakers since the late 20"
century. The issue remains contentious — though most analysts resist the mod-
el that technology simply is a result of scientific research.
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I11. ITocneTekcTOBBIE YIPAKHEHUS
1. HaﬁﬂHTe B TCKCTC IPCHIIOKCHUA, OTBCUAIOINEC Ha CICAYIOIIHUC BOIIPOCHI.
1. How is it possible to define technology?

2. Can technology refer to the collection of tools, machinery, modifica-
tions, arrangements and procedures?

3. Technologies significantly affect human and other animal species’
ability to control and adapt to their natural environments, don’t they?

4. When did the human species’ use of technology begin?

5. What happened after the prehistorical discovery of the ability to con-
trol fire?

6. Was the invention of the wheel useful for humans?

7. What kind of technological developments have lessened physical
barriers to communication and allowed humans to interact freely on a global
scale?

8. Has all technology been used for peaceful purposes?

9. What kind of movements criticize the pervasiveness of technology in
the modern world?

10. Was it believed that the development of technology was restricted
only to human beings?

11. When has the use of term technology changed significantly?

12. Before the 20™ century, the term technology was uncommon in
English, wasn’t it?

13. Who translated ideas from German concept of Technik into “tech-
nology”?

14. In what languages does a distinction exist between the terms of
Technik and Technologie?

2. O0OparuTe BHMMaHHE Ha codeTaeMocTh cjoBa technology ¢ apyrumu cio-
BaMH JIJIs1 00pa30BaHUs Pa3IHUHBIX TEPMUHOB U JalTE PYCCKUE SKBUBAICHTHI
3THX TEPMHHOB:

medical
space technology
communicated




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

3. Pacimdpyiite cremyromme COKpamieHUS W TEPEeBEIUTE WX HA PYCCKUM
s3bIK. [IpoBepbTe cebs mo kimouy. (I[punoxenue 6)

COKpaIleHue pa3BépHyTas popma IIEPEBO/
nanotech

nsec

4. JlaliTe pycCKHE 3KBUBAJICHTHI CIEYIOUIUX TEPMUHOB:

nanogram, nanoatom, nanosurgery, nanoid, nannoplankton, nannofos-
sil.
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V. lonosHuTeIbHBbIE TEKCTHI JJI51 IPOCMOTPOBOI0 YTEHHS C MOCJIEXYI0-
MM IePeBOIOM C JIUCTA

NANOTECHNOLOGY

Nanotechnology is manipulation of matter on an atomic and molecular
scale. Generally, nanotechnology works with materials, devices, and other
structures with at least one dimension sized from 1 to 100 nanometres. With a
variety of potential applications, nanotechnology is a key technology for the
future and governments have invested billions of dollars in its research.

Nanotechnology is very diverse, ranging from extensions of conventional
device physics to completely new approaches based upon molecular self-
assembly, from developing new material with dimensions on the atomic scale.
Nanotechnology entails application of fields of science as diverse as surface
science, organic chemistry, molecular biology, semiconductor physics, micro-
fabrication, etc.

Scientists currently debate the future implications of nanotechnology. Na-
notechnology may be able to create many new materials and devices with a
vast range of applications, such as medicine, electronics, biomaterials and
energy production. On the other hand, nanotechnology raises many of the
same issues as any new technology, including concerns about the toxicity and
environmental impact of nanomaterials, and their potential effects on global
economics, as well as speculation about various doomsday scenarios. These
concerns have led to a debate among advocacy groups and governments on
whether special regulation of nanotechnology is warranted.

Materials reduced to the nanoscale can show different properties com-
pared to what they exhibit on a macroscale, enabling unique applications. For
instance, opaque substances become transparent (copper); stable materials
turn combustible (aluminum); insoluble materials become soluble (gold). A
material such as gold, which is chemically inert at normal scales, can serve as
a potent chemical catalyst at nanoscales. Much of the fascination with nano-
technology stems from these quantum and surface phenomena that matter ex-
hibits at the nanoscale.
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CURRENT RESEARCH
Nanomaterials

The nanomaterials field includes subfields which develop or study mate-
rials having unique properties arising from their nanoscale dimensions.

e Interface and colloid science has given rise to many materials which
may be useful in nanotechnology, such as carbon nanotubes and other
fullerenes, and various nanoparticles and nanorods. Nanomaterials with
fast ion transport are related also to nanoionics and nanoelectronics.

e Nanoscale materials can also be used for bulk applications; most
present commercial applications of nanotechnology are of this flavor.

e Progress has been made in using these materials for medical applica-
tions.

e Nanoscale materials are sometimes used in solar cells which combats
the cost of traditional Silicon solar cells.

e Development of applications incorporating semiconductor nanopar-
ticles to be used in the next generation of products, such as display
technology, lighting, solar cells and biological imaging.

NANOROBOTS

Nanorobots are just the adapted machine version of bacteria. Nanorobots
measure six atoms across and are complicated to be designed and need to be
engineered in such a way that they are autonomous in nature.

Nanorobots are small microscopic devices measured on the scale of na-
nometers. They are designed to function like bacteria or any normal virus.
Nanorobots are small particles that have a small solar cell or some kind of
battery. The nanorobots are made of tiny silicon pieces called as transducers.
These transducers take in energy that is generated by the robot's solar cell and
turns the energy into mechanical power.

Nanorobots are the most useful objects that humans have invented. They
are capable to rebuild the tissue molecules in order to close an open wound,
rebuild the walls of ruptured veins and arteries and also find their way to the
heart by travelling through your blood stream and perform important surgeries
like heart molecular surgery without causing any discomfort to you.

Scientists are also of the opinion that nanorobots will help in brain re-
search, cancer research and finding remedies for difficult ailments like AIDS,
leukaemia and other major diseases.
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NANOVEHICLES

Today, when you have an illness, you have to take medicine in several
doses, as pills or syrups. Imagine a day when you have to take the drug only
once, and it works a whole lot better. Nanotechnology can help do that.

Nanotechnology is the science of making devices that are very tiny, on the
scale of one-millionth of a millimeter. This is the right size to build the ve-
hicles that can deliver medicines to the right place in your body.

Chemists are searching for the ideal nanovehicle. This is one that would
e dramatically reduce the drug dosage;

e deliver the drug to the right place;

¢ increase the local concentration of the drug there;

e and limit or eliminate side effects.
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V. KoHTpoIbHBI NepeBo/I

[lepeBenuTe TeKCTHI B MUcbMeHHOU (popme. CpaBHUTE C IPYrUMU NEepeBojia-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

STONE TOOLS

Human ancestors have been using stone and other tools since long before
the emergence of Homo sapiens approximately 200,000 years ago. The earli-
est methods of stone tool making, known as the Oldowan “industry”, date
back to at least 2.3 million years ago, with the earliest direct evidence of tool
usage found in Ethiopia within the Great Rift Valley, dating back 2.5 million
years ago. This era of stone tool use is called the Paleolithic, or “Old stone
age”, and spans all of human history up to the development of agriculture ap-
proximately 12, 000 years ago.

The earliest stone tools were crude, being little more than a fractured rock.
In the Acheulian era, beginning approximately 1.65 million years ago, me-
thods of working these stone into specific shapes, such as hand axes emerged.
The Middle Paleolithic, approximately 300, 000 years ago, saw the introduc-
tion of the prepared-core technique, where multiple blades could be rapidly
formed from a single core stone. The Upper Paleolithic, beginning approx-
imately 40 000 years ago, saw the introduction of pressure flaking, where a
wood, bone, or antler punch could be used to shape a stone very finely.

METAL TOOLS

Continuing improvements led to the furnace and bellows and provided the
ability to smelt and forge native metals (naturally occurring in relatively pure
form). Gold, copper, silver, and lead, were such early metals. The advantages
of copper tools over stone, bone, and wooden tools were quickly apparent to
early humans, and native copper was probably used from near the beginning
of Neolitic times (about 8000 BC). Native copper does not naturally occur in
large amounts, but copper ores are quite common and some of them produce
metal easily when burned in wood or charcoal fires. Eventually, the working
of metals led to the discovery of alloys such as bronze and brass (about 4000
BC). The first of iron alloys such as steel dates to around 1400 BC.

MEDIEVAL AND MODERN HISTORY (300 AD -)

Innovations continued through the Middle Ages with innovations such as
silk, the horse collar and horseshoes in the first few hundred years after the
fall of the Roman Empire. Medieval technology saw the use of simple ma-
chines (such as the lever, the screw, and the pulley) being combined to form
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more complicated tools, such as the wheelbarrow, windmills and clocks. The
Renaissance brought forth many of these innovations, including the printing
press (which facilitated the greater communication of knowledge), and tech-
nology became increasingly associated with science, beginning a cycle of mu-
tual advancement. The advancements in technology in this era allowed a more
steady supply of food, followed by wider availability of consumer goods.

Starting in the United Kingdom in the 18" century, the Industrial Revolu-
tion was a period of great technological discovery, particularly in the areas of
agriculture, manufacturing, mining, metallurgy and transport, driven by the
discovery of steam power. Technology later took another step with the har-
nessing of electricity to create such innovations as the electric motor, light
bulb and countless others. Scientific advancement and the discovery of new
concepts later allowed for powered flight, and advancements in medicine,
chemistry, physics and engineering.

The 20™ and 21% centuries brought a host of innovations. In physics, the
discovery of nuclear fission has led to both nuclear weapons and nuclear
power. Computers were also invented and later miniaturized utilizing transis-
tors and integrated circuits. The technology behind got called information
technology, and these advancements subsequently led to the creation of the
Internet, which ushered in the current Information Age. Humans have also
been able to explore space with satellites (later used telecommunication) and
in manned missions going all the way to the moon. In medicine, this era
brought innovations such as open-heart surgery and later stem cell therapy
along with new medications and treatments. Complex manufacturing and con-
struction techniques and organizations are needed to construct and maintain
these new technologies, and entire industries have arisen to support and de-
velop succeeding generations of increasingly more complex tools. Modern
technology increasingly relies on training and education.

THE USES OF PLASMAS

Micro-plasma welding is a method used to join paper thin sheets of
metals. The joint becomes invisible after polishing. Stainless steel water sto-
rage tanks and other kitchen implements are made this way. Plasma spray
process is a most magical use of thermal plasmas, it is the only coating
process that can apply any material on to any material.

e Metal on to metal: Titanium on to mild steel, to prevent corrosion of
steel.

e Non-metal on to metal: alumina on to stainless steel. Alumina reduces
the wear and tear on the stainless steel vessel due to industrial
Processes.
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e Metal on to non-metal: copper on to porcelain used in capacitors. Plas-
ma-spraying copper onto the porcelain makes it 'solderable’, so that
electric wires can be attached to it.

e Non-metal on to non-metal: Teflon on to magnesia (ceramic). Some
chemicals like hydrofluoric acid can corrode the ceramic vessels they
are kept in; coating them with Teflon prevents corrosion.

SAFETY - APRIMARY CONCERN
1-

Chemical technology has brought us many useful products. They insulate
our homes, make transportation safer and less expensive, help clothe and feed
us, and enable us to enjoy better health. And yet with each product comes
some potential risk. While many chemicals pose no special hazard, some can
have harmful effects on our health or on our environment.

Sometimes we are not even aware of chemical hazards until a product has
been used for some time. For example, parents with young children wanted
sleepwear that would not burn easily. The chemical industry responded by
producing a flame-retardant chemical called TRIS used to treat children’s pa-
jamas. After TRIS had been in use for some time, it was discovered that it
could cause cancer, and its use was discontinued.

In other instances, we may be aware of a risk but use a product anyway
because its benefits outweigh its risks. Penicillin, for example, has saved
many lives, but it also can kill people who are allergic to it. Doctors have
been able to minimize the risk of using penicillin by carefully monitoring how
patients react to it. In spite of these precautions, even today people occasio-
nally die from a bad reaction to this antibiotic. But, as is true of penicillin,
most people are usually willing to use a product if its risks are small and its
benefits are potentially great

-2-

The chemical industry in the United States has become increasingly con-
cerned about eliminating chemical hazards. As a result of this concern, the in-
dustry steadily has improved its safety record. For the past decade, it has
ranked either first or second among American industries in having the lowest
frequency of job-related accidents.

The accidents that have occurred have been consistently among the least
severe of all industries. The chemical industry, in fact, is so safe that its em-
ployees are nearly ten times more likely to have an accident while away from
work than while on the job. In accordance to the above mentioned, major
chemical companies are developing safety programs to protect workers during

e

[72

—

I




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

non-working hours. These programs focus on providing workers with infor-
mation on how to avoid accidents. The improving record of the chemical in-
dustry shows that when people are well-informed and determined, they can
live and work in a safe environment.

When concern for safety is a high priority, many accidents can be avoided
and the severity of those accidents that do occur can be lessened.

INDUSTRIAL PRODUCTION Of OXYGEN

Oxygen is so important in many ways that it is made in large quantities in
industry. Manufacturers have an abundant free supply of it in the air, and it is
obtained by cooling the air until it becomes a liquid (just as steam condenses
to water). This liquid air contains both liquid oxygen and liquid nitrogen, and
when the temperature of the mixture is allowed gradually to rise it boils and
the oxygen and nitrogen change back to gases. They do this, however, at dif-
ferent temperatures and can therefore be collected separately. Oxygen is
stored under considerable pressure in steel cylinders painted black. Its release
from the cylinder is controlled by a valve, and the gas can easily be obtained
whenever it is required.
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|. IIpeaTekcToBBIE YIIPAKHEHUS

1. BciomuuTe GopMbl 1 3HadeHust anrauiickoro npuyactus (Ilpunoxenue 1,
§9).
2. OOpaTuTe BHUMaHUE Ha CHOCOOBI MEPEBO/A AHIJIMMCKOTO MpPUYACTUS Ha

pycckuit s3uik (IIpunoxenue 1, §10) u ucnons3yiite, r1e HEOOXOAUMO, ITH
CIOCOOBI IPU NEPEBOJIE TEKCTA YPOKA.

3. Omnpenenure JEKCUYECKUE COOTBETCTBHS M UCIOJB3YUTE MPEAIOKEHHYIO
JIEKCHUKY IPU NIEPEBOJIE:

facility map
hazard npenocTopoXXHOCTH
precaution 3amax
vapor oOBeKT
odor omacHOCTb
4. Haiinute B TEKCTE CIIOBA C IPOTHUBOIIOJIOKHBIM 3HAYCHUCM:
safety, dry, allow, hide, exit

5. Onpenenure NPaBHWIIBHOE MECTO B MPEUIOKEHUU I HAXOJSIIEIOCsS B
CKOOKax cjioBa:

By the nature of laboratory work, it can be a place of danger. (very)
6. Beibepute npaBuiIbHOE CIIOBO:

Despite the great differences among laboratories, some feath-
ers/features/fears are common.

/. BcTaBbTe NMpOIMyIIEHHOE CIOBO:
Rules exist to ... the individual's risk.

8. BoccTtaHOBUTE NMPAaBWIBHBIN MOPSAIOK CJIOB B MPEIIIOKEHUU:
Scientists other use fields in types still laboratories will other of.

9. B mpemoskeHUn OTCYTCTBYIOT 3HAKH TpeNMHAHUsA. PaccTaBbTe MX M MPO-
BEpbTE Ce0s IO TEKCTY:

Laboratory hazards are as varied as the subjects of study in laboratories
and might include poisons infectious agents flammable explosive or ra-
dioactive materials moving machinery extreme temperatures lasers
strong magnetic fields or high voltage.

10. Halimute B cmoBape nepeBo/ CACAYIOMIMX OJJHOKOPEHHBIX CIIOB:

=>  experiment, experimental, experimentalist, experimentalize, ex-
perimentally, experimentation.
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Il. Tekcr

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

accumulate eye-wash station requirement
adhere to something facilities glassware
agent fire extinguisher burette
analysis of data collected first-aid safety goggles
apparatus flammable specific
approach to something fumes strictly prohibited
associated with hazard condenser
something ventilator pipette
authorize for something  inhale vapors funnel
avoid measurement beaker
cause serious injury occupational exposure crucible
emergency poison burner
explosive precautions flask
LABORATORY

A laboratory is a facility that provides controlled conditions in which
scientific research, experiments, and measurement may be performed. Scien-
tific laboratories can be found in schools and universities, in industry, in gov-
ernment or military facilities, and even aboard ships and spacecraft. A labora-
tory might offer work space for just one to more than thirty researchers de-
pending on its size and purpose.

Labs used for scientific research take many forms because of the differing
requirements of specialists in the various fields of science. A physics lab
might contain a particle accelerator or vacuum chamber, while a metallurgy
lab could have apparatus for casting or refining metals or for testing their
strength. A chemist or biologist might use a wet laboratory, while a psycholo-
gist's lab might be a room with one-way mirrors and hidden cameras in which
to observe behavior. In some laboratories, such as those commonly used by
computer scientists, computers (sometimes supercomputers) are used for ei-
ther simulations or the analysis of data collected elsewhere. Scientists in other
fields will use still other types of laboratories. Despite the great differences
among laboratories, some features are common. The use of workbenches or
countertops at which the scientist may choose to either sit or stand is a com-
mon way to ensure comfortable working conditions for the researcher, who
may spend a large portion of his or her working day in the laboratory.
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LAB SAFETY

In some laboratories, the conditions are no more dangerous than in any
other room. In many labs, though, hazards are present. Laboratory hazards are
as varied as the subjects of study in laboratories, and might include poisons;
infectious agents; flammable, explosive, or radioactive materials; moving ma-
chinery; extreme temperatures; lasers, strong magnetic fields or high voltage.
In laboratories where dangerous conditions might exist, safety precautions are
important. Rules exist to minimize the individual's risk, and safety equipment
IS used to protect the lab user from injury or to assist in responding to an
emergency.

The Occupational Safety and Health Administration (OSHA) in the Unit-
ed States, recognizing the unique characteristics of the laboratory workplace,
has tailored a standard for occupational exposure to hazardous chemicals in
laboratories. This standard is often referred to as the “Laboratory Standard".
Under this standard, a laboratory is required to produce a Chemical Hygiene
Plan (CHP) which addresses the specific hazards found in its location, and its
approach to them.

CHEMISTRY LAB SAFETY

The chemistry laboratory can be a place of discovery and learning. How-
ever, by the very nature of laboratory work, it can be a place of danger if
proper common-sense precautions aren't taken. While every effort has been
made to eliminate the use of explosive, highly toxic, and carcinogenic sub-
stances from the experiments which you will perform, there is a certain un-
avoidable hazard associated with the use of a variety of chemicals and glass-
ware. You are expected to learn and adhere to the following general safety
guidelines to ensure a safe laboratory environment for both yourself and the
people you may be working near.

Attire:

1. Safety goggles must be worn at all times while in the laboratory. This
rule must be followed whether you are actually working on an experiment or
simply writing in your lab notebook. You must wear safety goggles provided
by the chemistry department.

2. Contact lenses are not allowed. Even when worn under safety goggles,
various fumes may accumulate under the lens and cause serious injuries or
blindness.

3. Closed toe shoes and long pants must be worn in the lab. Sandals and
shorts are not allowed.

4, Long hair must be tied back when using open flames.
Conduct:
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1. Eating, drinking, and smoking are strictly prohibited in the laboratory.

2. No unauthorized experiments are to be performed. If you are curious
about trying a procedure not covered in the experimental procedure, consult
with your laboratory instructor.

3. Never taste anything. Never directly smell the source of any vapor or
gas; instead by means of your cupped hand, waft a small sample to your nose.
Do not inhale these vapors but take in only enough to detect an odor if one
exists.

4, Coats, backpacks, etc., should not be left on the lab benches and stools.
There is a hook rack along the back wall at either end of the lab. There are
coat racks just inside the each entrance to the balance room at the back of the
lab. Beware that lab chemicals can destroy personal possessions.

5. Always wash your hands before leaving lab.

6. Learn where the safety and first-aid equipment is located. This includes
fire extinguishers, fire blankets, and eye-wash stations.

7. Notify the instructor immediately in case of an accident.
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II1. [TocaeTekCTOBBIC YIIPAXKHECHUS
1. HaﬁI[I/ITe B TCKCTC IPCHIIOKCHUA, OTBCUAIOINEC Ha CICAYIOIIHUC BOIIPOCHI.
1. What is a laboratory?
2. Where can scientific laboratories be found?
3. How many researchers might work in the laboratory?
4. Why do laboratories take many forms?

5. Could a metallurgy lab have apparatus for casting or refining metals
or for testing their strength?

6. What kind of laboratory might be used by a chemist or biologist?
7. Why are computers used in some laboratories?

8. Despite the great differences among laboratories, some features are
common, aren’t they?

9. What is a common way to ensure comfortable working conditions for
the researcher?

1. ObpatuTe BHUMaHUE HA COYETAEMOCTh CJIoBa laboratory ¢ npyrumu cioBa-
MU JIJIs 00pa30oBaHusl Pa3IMYHbIX TEPMHUHOB U JIATE€ PYCCKUE IKBUBAJICHTHI
ATUX TEPMUHOB:

computation
research laboratory
flying

2. PacumudpyiiTe ciaemyronme COKpalleHUs W MEPEeBEAUTE UX Ha PYCCKUM
a3bIK. [IpoBepbTe ceds no kimouy. (Ilpunoxenue 6)

COKpalIeHue pa3BépHyTas hopma 1epeBos

BSc

DNA

3. IlpoBepbTe, MOXKETE JIM Bbl MPABWIBHO CHOPMYIMPOBATH MO-aHTJIUMUCKU
npaBWiia TOBEJIEHUS B JabOpaTopuu. 3aKOHYUTE MPENIOKEHUS, BCTPETUB-
1IMecs BaM B TEKCTE ypoKa:

= Eating, drinking, and smoking are strictly ...
= Never directly smell the source of any ...

= Coats, backpacks, etc., should not ...

= Always wash your hands before ...

= Notify the instructor immediately ...
o |
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IV. lonosauTeIbHbIE TEKCTHI JJI51 IPOCMOTPOBOI0 YTEHHS C MOCJIeXYI0-
MM IePeBOIOM C JIUCTA

LABORATORY OF THE ANALYTICAL CHEMISTRY

The chemical laboratory usually consists of one large room with a weigh-
Ing room, a reagent room, and sometimes a dark room off it. The reagent
room is used for storing chemicals and apparatus, and contains shelves of rea-
gent bottles, winchesters and carboys of acid.

The weighing room is specially constructed so as to be free from external
disturbances. The balances usually stand on firm stone shelves. For weighing
accurately small quantities of materials a microbalance is used, and for some
physical purposes, a spring balance.

The laboratory itself is fitted with benches, sinks, fume cupboards or
hoods, electric drying ovens, and steam ovens.

The laboratory usually has facilities for glass blowing. Heating in the la-
boratory is generally done directly by the Bunsen burner. Micro-burners are
used where a small flame is required, and Meker burners — where a large hot
flame is necessary.

Test tubes stand in a test-tube rack; they are held above the flame in
wooden holder and washed out with the help of a test-tube brush.

Solutions are heated in glass apparatus, such as beakers and flasks. Solids
are usually heated in crucibles. Crucibles are fitted with lids.

The laboratory glassware includes: tubes, test-tubes, evaporating dishes,
funnels, weighing bottles, beakers, flasks of different shape, bulbs, glass rods,
stoppers for closing bottles, pipettes which are employed for removing meas-
ured quantities of liquids from other vessels. The lower end is contracted to a
narrow opening. The glass vessels also include cylinders and burettes. A bu-
rette is a graduated glass tube, from which the liquid may be run by means of
a tap at the bottom. All glass things are kept in special racks.

The laboratory is provided with different apparatus and devices. One of
them, the desiccator, is used for drying materials. The condenser serves for
cooling liquids and vapour. Every working place in the laboratory is supplied
with a gas burner which serves for producing flames of different intensity.
The burners are connected with the main gas line by a rubber tube. The flame
of the burner can be regulated by a tap. Crucibles are used for igniting mate-
rials. They are made of different materials: iron, quartz, porcelian, clay, plati-
num, gold, etc.

Everything in the laboratory has a definite place. Near each bench there is
a sink with running water and a stand with a towel and soap for washing
B
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hands. A large bottle with distilled water is placed on every bench since dis-
tilled water is necessary in almost every experiment. Powerful ventilators
serve for purifying the air. They carry away harmful vapour and pungent
odours.the ventillating hood also serves for carrying away laboratory fumes
and disagreeable odours.

Every laboratory is provided with the most commonly used organic and
inorganic reagents. Materials that occur in large crystals are ground to a more
or less fine state in a mortar. The mortars are made of porcelian, iron, steel, or
agate.

FROM CHEMICAL SCIENCE TO THE LAB

Profiles Government agencies
Name Paul Smith
Age 35
Job Separation scientist

| studied Maths, Physics and Chemistry at A Level, then went on to do a
BSc course in Chemistry with Physics at Plymouth Polytechnic. After gra-
duating | moved to the University of Leeds to carry on my scientific studies
with a PhD in Physical Chemistry.

My first job was a postdoctoral research position, also in Leeds. | was
then offered a role as Head of the Analysis Laboratory at BHR Group Ltd, an
independent group of technology companies specializing in fluid flow (e.g.
water purification and waste disposal).

Finally, I moved to my current role as a Separation Scientist at the Labor-
atory of the Government Chemist (LGC), Europe’s largest independent ana-
lytical and diagnostic laboratory. LGC carry out chemical, biochemical and
forensic analysis, DNA testing and genetic screening, research, method vali-
dation and consultancy.

As a Separation Scientist | separate a range of different types of com-
pounds (pharmaceuticals, environmental contaminants, illegal drugs, etc.)
from mixtures using several techniques, but mainly chromatography. | then
have to identify the compounds, usually by using a spectroscopic technique
such as mass spectrometry or ultra violet detection.

The job involves developing different assays or methods for separating
and extracting the compound | am interested in.

For example, | have recently been working on a procedure for detecting
cannabis in hair. Hair acts like a memory stick that stores information about
everything a human has been doing. So, if somebody has been taking drugs

—

| 82

—————

I




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

on a regular basis then both the newest and the oldest bits of hair will contain
traces of the drug. This is useful for Forensic Scientists as it tells them if
somebody has been using drugs for a long time or has just taken them once.

LGC is a contract research organisation so it looks to find work from larg-
er companies. Our sales staff visit other companies and sometimes invite a la-
boratory person, such as myself, along to answer some of the more technical
questions. This is interesting as it allows me to see how other laboratories op-
erate.

| enjoy working in a relaxed, friendly environment. The job is challenging
and it is very rewarding when | am able to solve some quite tricky problems.

Although LGC does recruit some people with A Levels, all the staff at man-
agement level have a science degree. Having a science degree is a major ben-
efit and allows quicker career progression as you already have a good deal of
practical knowledge and are ready to apply it.
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V. KoHTpoJ/IbHBIH NIEPeBOI

[lepeBenuTe TeKCTHI B MUcbMeHHOUW popme. CpaBHUTE C IPYTUMHU MIEpeBOjIa-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

HOME CHEMISTRY LAB
How to set up a home chemistry lab

Chemistry is science that usually involves laboratory experiments and
projects. You may want to set up a home chemistry lab to aid in your investi-
gations. How do you do it? Here's some advice for setting up your own home
chemistry lab.

1. Define Your Lab Bench

In theory, you could do your chemistry experiments anywhere, but if you
live with other people you need to let them know which area contains projects
which may be toxic or shouldn't be disturbed. There are other considerations,
too, such as spill containment, ventilation, access to power and water, and fire
safety. Common home locations for a chemistry lab include a garage, a shed,
an outdoor grill and table, a bathroom, or a kitchen counter. I work with a
fairly benign set of chemicals, so I use the kitchen for my lab. One counter is
jokingly referred to as ‘the counter of science'. Anything on this counter is
considered off-limits by family members. It is a "do not drink" and "do not
disturb” location.

2. Select Chemicals for Your Home Chemistry Lab

You're going to need to make decision. Are you going to work with chem-
icals which are deemed reasonably safe? Are you going to work with hazard-
ous chemicals? There is a lot you can do with common household chemicals.
Use common sense and adhere to any laws governing chemical use. Do you
really need explosive chemicals? Heavy metals? Corrosive chemicals? If so,
what safeguards will you put in place to protect yourself, your family, and the
property from damage?

3. Store Your Chemicals

My home chemistry lab only includes common household chemicals, so
my storage is pretty simple. | have chemicals in the garage (usually those
which are flammable or volatile), under-sink chemicals (cleaners and some
corrosive chemicals, locked away from kids and pets), and kitchen chemicals
(often used for cooking). If you are working with more traditional chemistry-
lab chemicals, then | recommend spending the money on a chemical storage
cabinet and following storage recommendations listed on the chemicals. Some
chemicals should not be stored together. Acids and oxidizers require special
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storage. Here's a list of chemicals which should be kept separate from each
other.

4. Gather Lab Equipment

You can order the usual chemistry lab equipment from a scientific supply
company that sells to the general public, but many experiments and projects
can be conducted using home equipment, like measuring spoons, coffee fil-
ters, glass jars, and string.

5. Separate Home from Lab

Many of the chemicals you might use can be safely cleaned from your
kitchen cookware. However, some chemicals pose too great a health risk (e.g.,
any compound containing mercury). You may wish to maintain a separate
stock of glassware, measuring utensils, and cookware for your home lab.
Keep safety in mind for clean-up, too. Take care when rinsing chemicals
down the drain or when disposing of paper towels or chemicals after your ex-
periment has been completed.

DISTILLATION

Distillation may be carried out simply in a retort or in a distilating flask
connected through a condenser to a cooled receiver, often cooled by means of
a freezing mixture in an ice bowl. In the Liebig condenser the vapour con-
denses in a long tube which is surronded by a water jacket in which the cold
water circulates. The straem of cold water flows in at the bottom or cool end
of the condenser and out at the top or hot end, so that the coolest part of the
tube meets the coldest water, and as the water reaches the hotest part of the
condenser, it is less cool. By this application of the counter-current principle a
uniform temperature-drop along the condenser is ensured, and hence, as effi-
cient cooling as possible. The distillate is collected in the receiver.

DRYING

A desiccator is a vessel in which a dry atmosphere can be maintained, and
which can be made gas-tight. It is employed for a variety of purposes. Cru-
cibles are allowed to cool, before weighing in the desiccator; weighing bottles
containing substances for analysis may be kept therein; crystals may be dried,
or liquids evaporated, especially in the vacuum form of apparatus. The drying
agent, sulphuric acid with or without pumice, or anhydrous calcium chloride,
is placed in the lower part of the vessel. Calcium chloride is preferrable to a
liquid in an apparatus which has to be carried to and fro, and for vacuum de-
siccators sulphuric acid should not be used. The drying of a solid substance
may be assisted greatly by spreading it on a porous clay plate, especially if it
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Is finely divided. The clay absorbs the water slowly; the drying may be further
accelerated by placing the plate in the vacuum desiccator. Great care must be
exercised in the drying of all substances which are affected by heat, as, e.g.
salts containing water of crystallisation. Such bodies must be dried at low
temperatures.

In washing and drying gases water may be used for removing soluble im-
purities which are themselves sparingly soluble in water. If the gas is soluble
In water, its saturated solution may be employed to wash it. for drying, sul-
phuric acid is generally used.

Calcium chloride may also be used for drying most gases. For ammonia
caustic potash or quicklime in small pieces may be used. For the most com-
plete drying of gases phosphorous pentoxide is employed.

Liquids my be dried by the use of the above or other materials. The liquid
and the desiccating agent are placed together in a dry flask, which is then
tightly closed and allowed to stand for several hours to remove completely the
moisture.care must be taken to avoid the use of a dehydrating agent which is
soluble in, or has a chemical action upon, the liquid to be dried. For example,
basic liquids like aniline must not be dried with acid agents such as phosphor-
ous pentoxide, nor yet with calcium chloride or zinc chloride.

PRECIPITATION

When we mix solutions containing two bodies which can, by interaction,
produce another substance insoluble or little soluble in the solvent, then the
new substance separates from the liquid in the form of a precipitate. Thus,
when barium chloride and sodium sulphate are dossolved separately in water,
and the solutions mixed, barium sulphate is at once separated as a white pre-
cipitate . It is practically insoluble in water.

Precipitation may take place slowly or rapidly, according as the precipi-
tated substance is more or less soluble in the solvent. A change in the compo-
sition of the solvent often brings about precipitation or rapid crystallization.
The rate of precipitation is often increased by vigorous stirring or shaking in a
tightly stoppered precipitation jar. In all cases the solution should be constant-
ly stirred while the precipitation is added, to ensure thorough mixing. A large
excess of the precipitant should be avoided, when possible, to facilitate sub-
sequent washing. A crystalline or granular precipitate is always more easily
washed and filtered than a gelatious one. Before proceeding to filter, the su-
pernatant liquid, which is usually clear, should be tested with afew drops
more of the precipitant, to make sure that precipitation is complete. It is ad-
visable to allow the precipitate to settle, and to filter the clear liquid first. The
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precipitate may then be washed by decantation, that is by mixing it with fresh
solvent and again allowing to settle.

Perfect washing of the precipitate is of the utmost importance. It may be
partly done by decantation, but must be completed on the filter. The washing

Is continued until a few drops of a filtrate collected in a clean test-tube show
no traces of impurities.
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Reading the Periodic Table
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|. IIpeaTekcToBBIE YIIPAKHEHUS

1. BcmomuauTe, 9TO TpeacTaBisieT co00il He3aBUCUMBIN PUYACTHBIA 000pOT
(abconoTHass HOMUHATUBHAS KOHCTPYKIIMS) B aHTIHiCKOM si3bike ([Ipumoxe-
Hue 1, §11).

2. Ha npuMepe npeu1oKeHHs U3 TeKCTa MPOAHAIU3UPYHTE 3HAUCHUE U YIIOT-
pebsieHne He3aBUCUMOTrO MPUYACTHOTO 000pOTa U MpaBUjia €ro IepeBojia Ha
PYCCKHUI S3bIK B 3aBUCUMOCTH OT MO3HUIMH (TIPETMO3UTUBHON WJIM MOCTIIO3U-
TUBHOW) B IPEIJIOKECHHH

In 1863 there were 56 known elements with a new element being dis-
covered at a rate of approximately one per year.

3. IIpoaHanmu3upynTe MPEITI0KEHUE C MPENO3ZUTUBHBIM HE3ABUCHUMBIM MPUYa-
CTHBIM OOOpPOTOM U CpPaBHHUTE €ro IMEepeBOJ C TEPEBOJIOM MPEIbIAYIIETO
NPEAJIOKEHHUS:

With the prices going higher, it is becoming increasingly difficult to
make both ends meet.

4, I/I3M€HHTC, Iac 3TO H€06XOIIHMO, IMOpAd0K CJI0OB B IIPCIOKCHUU TJII BOC-
CTaHOBJICHH CMBICJIA. HpOBCpBTe cebs 110 TCKCTY.

The elements the most small are widely atomic diffused which have
weights.

5. Onpenenure MpaBUIBHOE MECTO B NPEIJIOKEHUH I HAXOMSIIErOCs B
CKOOKax CJIoBa:

We must expect the discovery of many unknown elements. (yet)
6. Beibepute npaBuiIbHOE CIIOBO:

They both constructed their tables in a similor/similar/simian manner.
7. BcraBpTe npomyIieHHoe CI0BO:

The magnitude of the atomic weight determines the character of the
element, just as the magnitude of the ... determines the character of a
compound body.

8. OJIHO W3 MEpPEUYUCICHHBIX CIIOB SIBISIETCS CHHOHUMOM ciioBa concept. Ha-
30BHUTE ITO CJIOBO:

concept: plan, thesis, illusion, idea, evidence, argument.
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9. 3anoMHUTE PYCCKHUC 5KBHUBAJICHTHI CICAYIOIINX CJIOB U CIIOBOCOYETAHUHN U
HCHOHBBYﬁTe HX IIpHU IICPEBOJAC TCKCTA:

by listing the elements — nyrém nepeuncieHus 3JI€MEHTOB
empty space — mycToe MpoCTPaHCTBO

to switch adjacent elements — moMeHsATh MeCTaMH CMEKHBIC (COCEIHHIE)
SIIEMEHTHI

the orbital arrangement of electrons — pacmonoxxenue 351eKTpOHOB Ha
opbute

missing elements — HegoCTaOIIME DJICMEHTBI
10. Halimute B cmoBape nepeBO CACAYIOMIMX OJJTHOKOPEHHBIX CIIOB:

= period, periodic(al), periodically, periodicity
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Il. Tekcr

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

according to something  discover rate

arrange exhibit recognize

assist in something identify relative

attempt pattern similar

correspond to something predict valence or valency
criticize property virtually identical
atom molecule mesure

valence capacity abundance

THE PERIODIC TABLE

In 1863 there were 56 known elements with a new element being discov-
ered at a rate of approximately one per year.

Other scientists had previously identified periodicity of elements. John
Newlands described a Law of Octaves, noting their periodicity according to
relative atomic weight in 1864, publishing it in 1865. His proposal identified
the potential for new elements such as germanium. The concept was criticized
and his innovation was not recognised by the Society of Chemists until 1887.
Another person to propose a periodic table was Lothar Meyer, who published
a paper in 1864 describing 28 elements classified by their valence, but with no
prediction of new elements.

After becoming a teacher, Mendeleev wrote the definitive textbook of his
time: Principles of Chemistry (two volumes, 1868-1870). As he attempted to
classify the elements according to their chemical properties, he too noticed
patterns that led him to postulate his periodic table. Mendeleev was unaware
of the earlier work on periodic tables going on in the 1860s. He made the fol-
lowing table, and by adding additional elements following this pattern, devel-
oped his extended version of the periodic table.

On 6 March 1869, Mendeleev made a formal presentation to the Russian
Chemical Society, entitled The Dependence between the Properties of the
Atomic Weights of the Elements, which described elements according to both
atomic weight and valence. This presentation stated that

e The elements, if arranged according to their atomic weight, exhibit an
apparent periodicity of properties.

e Elements which are similar regarding their chemical properties have
atomic weights which are either of nearly the same value (e.g., Pt, Ir, Os)
or which increase regularly (e.g., K, Rb, Cs).

e The arrangement of the elements in groups of elements in the order of

e
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their atomic weights corresponds to their so-called valencies, as well as,
to some extent, to their distinctive chemical properties; as is apparent
among other series in that of Li, Be, B, C, N, O, and F.

e The elements which are the most widely diffused have small atomic
weights.

e The magnitude of the atomic weight determines the character of the
element, just as the magnitude of the molecule determines the character
of a compound body.

e We must expect the discovery of many yet unknown elements — for
example, two elements, analogous to aluminium and silicon, whose
atomic weights would be between 65 and 75.

e The atomic weight of an element may sometimes be amended by a
knowledge of those of its contiguous elements.

e Certain characteristic properties of elements can be foretold from their
atomic weights.

Mendeleev published his periodic table of all known elements and pre-
dicted several new elements to complete the table. Only a few months after,
Meyer published a virtually identical table.

They both constructed their tables in a similar manner by listing the ele-
ments in a row or column in order of atomic weight and starting a new row or
column when the characteristics of the elements began to repeat. The success
of Mendeleev's table came from two decisions he made: The first was to leave
empty spaces in the table when it seemed that the corresponding element had
not yet been discovered. Mendeleev was not the first chemist to do so, but he
was the first to be recognized as using the trends in his periodic table to pre-
dict the properties of those missing elements, such as gallium and germanium.
The second decision was to ignore the order suggested by the atomic weights
and switch adjacent elements, such as cobalt and nickel, to better classify
them into chemical families. With the development of theories of atomic
structure, it became apparent that Mendeleev had listed the elements in order
of increasing atomic number.

There are many ways the Periodic Table can be used. The table can be
used to find the atomic number. The atomic weight is also indicated in the ta-
ble. The orbital arrangement of electrons is shown for each of the elements.
The common oxidation states are given. For most elements these numbers are
the same as the valence numbers.
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The table enables us to recognize families of elements. And at last the ta-
ble can be used to predict the properties of the elements. The fact that the Pe-
riodic Table can assist in predicting properties of elements has helped in the

discovery of missing elements.
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I11. [TocaeTekCcTOBBIC YIIPAXKHECHUS
1. HaﬁﬂHTe B TCKCTC IPCHIIOKCHUA, OTBCUAIOINEC Ha CICAYIOIIHUC BOIIPOCHI.
1. Who described a Law of Octaves?
2. What happened in 1865?

3. John Newlands’ proposal identified the potential for new elements
such as germanium, didn’t it?

4. Was John Newlands’ concept criticized?

5. Did Lothar Meyer publish a paper describing 28 elements classified
by their valence?

6. When were two volumes of Principles of Chemistry written by Men-
deleev?

7. What was the title of Mendeleev’s formal presentation in 1869?

8. What was described in Mendeleev’s formal presentation to the Rus-
sian Chemical Society?

9. Mendeleev predicted several new elements to complete the table,
didn’t he?

10. What kind of decisions were made by Mendeleev?

11. Mendeleev was the first to be recognized as using the trends in his
periodic table to predict the properties of gallium and germanium, wasn’t he?

12. Are there many ways the Periodic Table can be used?
13. The table enables us to recognize families of elements, doesn’t it?
14. Can the table be used to predict the properties of the elements?

1. OOpaTuTe BHUMaHUE HA COYETAEMOCTh ClIoBa element ¢ apyrumu ciioBamu
JU1s 00Opa30BaHUs PAa3IMYHBIX TEPMUHOB U JAaWTE PYCCKUE YKBUBAJIEHTHI dTUX
TCPMHUHOB:
chemical )
detecting
earthy
- » element
sensitive

thermal

trace J
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2. PacimmdpyiiTe ciemyronye COKpamleHUuss M MEepPeBEAUTEe MX Ha PYCCKHM
s3bIK. [IpoBepbTe cebs no kimouy.(I[Ipunoxenue 6)

COKpaIleHue pa3BépHyTas hopma IIEPEBO/
class.
V. (=vol.)
e.g.

3. IlepeBenute Ha PyCCKUW SA3BIK JIATMHCKOE BBIpAXKEHUE PEr annum u
BCIIOMHHUTE €r0 CHHOHUM U3 TEKCTa.
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IV. JonosiHUTEIbHBbIE TEKCTHI AJI IPOCMOTPOBOI0 YTCHMS C MOCJIEXY 10~
MM IePeBOIOM C JIMCTA

HISTORICAL BACKGROUND OF ELEMENTS

One meet the idea of an element very early in our study of chemistry. The
ancients suspected that there must be some very simple substances from
which more complicated ones were built. At one time they thought that every-
thing might be made up of earth, air and water; these got the name "element”
which comes from the same word as "elementary" or simple.

This idea, though wrong, is still a rather important one. The first man to
recognize the modern type of element was Robert Boyle in the middle of se-
venteenth century. His idea was that an element was just something which
could not be broken down chemically into anything simpler. He knew of met-
als like iron, copper, tin, lead, gold and silver and non-metals like carbon and
sulphur, all the gases being called "air".In the years since Boyle first defined
an element in the modern sense over one hundred different ones have been
defined. Some of these are rather common and well-known but quite a lot are
man-made. Examples are mendeleyevium, nobelium and laurencium. One of
the first distinctions between elements was the division into metals and non-
metals.

One may be able to devise other ways of distinguishing metals from non-
metals. We have seen that a dull-red mercuric oxide is decomposed into mer-
cury and oxygen. The weights of oxygen and mercury obtained are together
equal to the weight of mercuric oxide. Similarly, water is decomposed by
electrolysis into oxygen and hydrogen. No chemist, however, has been able to
separate any other substances from mercury, oxygen or hydrogen: these three
substances are known, therefore, as elements. An element is a substance
which, so far as is known, contains only one kind of atom. It has been found
possible to resolve all known substances into about 117 elements: many of
these elements are rare, and relatively few are common in nature.

Astronomers have found that the same elements which are common on
Earth, e.g. nitrogen, carbon and hydrogen, are also the commonest in the Sun
and other stars. Thus elements are the primary building materials of the Un-
Iverse.
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QUESTIONS ON CHEMISTRY
What is an atom?

An atom is made up of a dense central nucleus that consists of positive
protons and neutral neutrons bound together by an electromagnetic force. This
nucleus is enveloped in a cloud of negatively charged electrons. When a
group of atoms bind with each other they form a molecule.

Where do you find an atom?

All elements are made out of atoms. What's more all the atoms of an ele-
ment are completely identical. However you should note that atoms of differ-
ent elements are completely different. Atoms of different elements can come
together to form compounds. What is interesting is when there is a chemical
reaction, atoms are not made, destroyed or changed. You are always left with
the same number of atoms that you had at the beginning of the reaction.

How much do they weigh?

You may wonder how heavy these building blocks weigh. An lItalian
chemist called Amadeo Avogadro did. While doing research on gases, Avo-
gadro realised that it was possible to measure the ratio of the atomic masses.
What this meant was that if he measured a litre of oxygen and found that it
was 16 times more than that of hydrogen, then it could be assumed that the
atomic mass of oxygen was 16 times more than hydrogen.

Based on atomic weight, and using carbon as a standard atomic weight a
relative scale of elements could be created by Avogadro. Yet it was Dimitri
Mendeleev, a Russian chemist who invented the first periodic table which
lists out elements by increasing atomic mass.

What is the relation between the number of protons and the number
of electrons in an atom?

All atoms are electrically neutral. Since protons are positively charged and
electrons are negatively charged they must equal each other if the atom is to
remain neutral.

Therefore, in any atom the number of protons must equal the number of
electrons. Thus a hydrogen atom has one proton and one electron.

What is meant by the atomic weight of an element?

a) The number of protons in any atom equals the number of electrons in
that atom. This number is used to identify an element and is called the atomic
number of the element. For example, the atomic number of hydrogen, which
has one proton, is 1. The atomic number of helium, which contains two pro-
tons, is 2, and so on.

b) Although all atoms have weight, the weights, in usual terms, are very,
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very small. Therefore, to avoid using minute quantities, numbers expressing
the comparative weights of atoms are used. These numbers are called the
atomic weights of elements. They are not actual weights of atoms but are

comparisons of actual weights with the weight of the standard atom set at ar-
bitrary number.

Atomic weights were based on a standard which is ** C.
Can the same element have different atomic weights?

Atoms of the same element often have different atomic weights. These dif-
ferences are due to differences in the number of neutrons in their nuclei.
When atoms of the same element have different weights they are called iso-
topes of the element. This difference in atomic weight does not change the

chemical properties but it does have an effect upon the nuclear properties of
the atom or its radioactivity.

MOLECULES

As an atom is the smallest part of an element, and as a compound must
contain at least two elements, it follows that the smallest part of a compound
that can exist must contain at least two different atoms. This is called a mole-
cule. Although the atoms of elements take part in chemical reactions, they
very often do not normally exist as single atoms when they are free. The
atoms of such gases as oxygen, hydrogen, nitrogen and chlorine may be con-
sidered as very friendly ones, as they almost always occur in pairs, each pair
forming a molecule, the smallest particle able to exist alone. On the other
hand, the atoms of such gases as argon, helium and neon seem to prefer to
remain alone. As the molecules of these gases contain only one atom, they
are said to be monoatomic in contrast to the former which are diatomic.

Some compounds are so complex that a single molecule may contain sev-
eral hundreds of atoms and be quite large in comparison with a molecule of
hydrogen, the smallest of all. It is possible to take photographs showing the
way in which such large molecules are made up by means of a special type of
microscope called an electron microscope, but these molecules are still too
small to be seen through the most powerful of optical microscopes.
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V. KoHTpoJ/IbHBIH NIEPeBOI

[lepeBenuTe TeKCTHI B MUcbMeHHOU (popme. CpaBHUTE C IPYrUMU NEepeBojia-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

THE THEORIES OF PERIODIC TABLE

During the nineteenth century, many chemists tried to arrange the ele-
ments in an order which related to the size of their atoms and also showed
regular repeating patterns in their behaviour or properties. The most success-
ful attempt was published by the Russian, Dimitri Mendeleev, in 1869, and
still forms the basis of the modern periodic table.

Periodic table

Both the physical properties and chemical properties of an element and
its compounds are related to the position of the element in the periodic table.
This relationship has led to the table being divided into groups and periods.
The arrangement of the elements starts on the left of period 1 with hydrogen
and moves in order of increasing atomic number from left to right across each
period in turn.

Period

A horizontal row of elements in the periodic table. There are seven pe-
riods in all. Period 1 has only two elements - hydrogen and helium. Periods 2
and 3 each contain eight elements and are called the short periods. Periods 4,
5, 6 and 7 each contain between 18 and 32 elements. They are called the long
periods. Moving from left to right across a period, the atomic number increas-
es by one from one element to the next. Each successive element has one
more electron in the outer shell of its atoms. All elements in the same period
have the same number of shells, and the regular change in the number of elec-
trons from one element to the next leads to a fairly regular pattern of change
in the chemical properties of the elements across a period.

ATOMIC STRUCTURE

Matter is composed of tiny particles called atoms. The atom is a complex
unit of various particles, the most important of which are electrons, protons,
and neutrons. These particles have different properties. Electrons are tiny, very
light particles that have a negative electrical charge (-). Protons are much larger
and heavier than electrons and have the opposite charge, protons have a positive
charge. Neutrons are large and heavy like protons, however neutrons have no
electrical charge. Each atom is made up of a combination of these particles.

The difference between atoms of different elements are due to* differences
in the number of protons and neutrons in the nucleus and to differences in the

[
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arrangement of the electrons surrounding the nucleus. The mass of the atom is
concentrated almost entirely in the nucleus.

The chemical properties of different elements can be explained by the
structure of the atom. Chemical changes involve a shifting of outer (valence)
electrons so that a shell is achieved. The activity of metals and non-metals is
related to the size of the atom and to the number of electrons in the external
orbit.

The valence or combining capacity of an atom is determined by the num-
ber of electrons it gains, loses or shares in chemical combinations with atoms
of other elements. Atoms also may be joined to other atoms by sharing pairs
of electrons. This process produces covalent compounds. These are generally
gases or liquids with low boiling points. Oxidation involves the loss of elec-
trons by the element. The process is accompanied by an algebraic increase? in
valence. Reduction, on the other hand,? involves a gain of electrons by the
substance reduced. This process is accompanied by an algebraic decrease” in
valence.

SILICON

The element silicon is second to oxygen in abundance in the crust of the
earth, of which it constitutes about 28 per cent. It never occurs free, but only
in combination with oxygen or with oxygen and metals in the silicate miner-
als, which compose most of the earth's crust.

Quiartz is a crystalline form of silicon dioxide, SiO2, commonly called sili-
ca. On forming by slow deposition from solution in water during centuries, it
is crystallized. At other times the silica by separating from solution as a co-
lourless gel is gradually dried and compacted into flint. Flint is found in clay
beds in all parts of the world.
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Living organisms sometimes employ calcium carbonate and sometimes si-
lica as a skeleton or supporting structure. Silica is plentiful, too, in most
grasses and cereals. The fibers of bamboo have much silica, and the feathers
of certain birds may have about 40 per cent silica. Even the human body con-

tains minute amounts of silica.




Ypok 8

Pride of Russian Science




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

|. IIpeaTekcToOBBIE YIIPAKHEHUS

1. BcrioMHuTe, B KakuxX (QDYHKIMSIX MOXKET YIOTPeOIATHCA MHOUHUTUB B aHT-
nutickom npemioxenuu ([Ipunoxenue 1, §12).

2. B TekcTe ypoka HHOUHHHUB BCTPEYaeTCs B TPEX PYHKIMAX: NPAM020 00-
noJHeHus K TIAroiy, obcmoamenbcmea pe3yibmama u onpeodenenus. Ompe-
JEIUTe, KAaKOMY MPEUIOKEHUIO COOTBETCTBYET KaXKlash U3 3TUX (YHKIUU U
NEPEBENTE MPEITIOKCHHUS Ha PYCCKHUH S3bIK ¢ YYETOM MPABUJI MIEPEBOIA MH-
¢urnTuBa. ([Ipunoxenwne 1, §10)

= Using the table, he predicted the properties of elements yet to be dis-
covered.

= The Nobel Committee for Chemistry recommended to the Swedish
Academy to award the Nobel Prize in Chemistry for 1906 to Mende-
leev.

= He was not awarded it because of the argument that the periodic sys-
tem was too old to acknowledge its discovery in 1906.

3. Ha npumepe mpemsiokeHus: U3 TEKCTa MOKAKHUTE Pa3HUILy MEXY MUCh-
MEHHO 1 ycTHOU dopMmoit o0o3nauenus nat (Ilpunoxenue 1, §13):

He resigned from Saint Petersburg University on 17 August 1890.

4. ObpasyiTe CyIIeCTBUTENIbHBIC OT CIEIYIONIUX TJIArojioB, JalTe HX pyc-
CKHME SKBUBAJICHTBI U UCITOJIB3YUTE 3T SKBUBAJICHTHI IPU NIEPEBOJIE:

AHIJIMACKUH [JIaroj AHIJIMHCKOE PYCCKHM SKBUBAJICHT
CYIIECTBUTEIIBHOE

contribute

think

introduce

argue

discover

5. Onpenenure NMPaBMIIBHOE MECTO B TPEIIOKEHUU IS HAXOMASIIETOCS B
CKOOKax cjioBa:

Though Mendeleev was honored by scientific organizations all over
Europe, he resigned from the University. (widely)

6. BeiOepure npaBUIIbHOE CIIOBO:

He transcribed/transacted/transformed Saint Petersburg into an inter-
nationally recognized center for chemistry research.

I
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7. BcTaBbTe IpONyIIIEHHOE CIOBO:
He was elected a ... of the Royal Academy of Sciences.

8. HpI/IBC,ZIéHHBIe HIJKE QHTJIMHUCKHUE CJIIOBOCOYETAHMS MOKHO HCIIOJIb30BaTh
I XapaKTCPUCTHUKU JIMYHOCTHU YCJIIOBCKA UJIN €0 CTATYyCA. Haﬁ,Z[PITC UM pyC-
CKHC COOTBCTCTBHIA U BOCHOHBSYﬁTGCB HMU IIpU IICPCBOJAC TCKCTA:

= a chemist of genius
= first-class physicist
= a fruitful researcher
= a thorough expert
= an original thinker

9. O6paTI/ITC BHHUMAaHHUC HAa HCCOOTBCTCTBHUC PYCCKHX H AHTJIUMCKUX npeajio-
I'OB B CJICAYIOIIUX CIIydasax:

BKJIQJZI 6 ... contribution to ...
9KCIepT (CHCIHUAIUCT) 6 ... expert of ...
6 BO3pacTe ... at the age of ...

10. Halimute B cmoBape mepeBOI CACIYIOMIMX OJJHOKOPEHHBIX CIIOB:

= invent, inventor (=inventer), invention, inventive, inventiveness
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I1. Texer
3arroMHHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA
acknowledge contribute to something invent
adjacent fields found resign
award introduce something to thorough
something

DMITRI MENDELEEV

Born: Dmitri lvanovich Mendeleev, 8 Febru-
ary 1834, Verkhnie Aremzyani, Russian Em-
pire.

Died: 2 February 1907 (aged 72), St. Peters-
burg, Russian Empire.

Nationality: Russian.
Fields: Chemistry, physics and adjacent fields.
Alma mater: Saint Petersburg University.

Notable students: Dmitri Petrovich Konova-
lov, Valery Gemilian, Alexander Baykov.

Known for: Inventing the Periodic table of
chemical elements.

Dmitri Mendeleev in 1897.

Dmitri lvanovich Mendeleev was a Russian chemist and inventor. He
created the first version of the periodic table of elements. Using the table, he
predicted the properties of elements yet to be discovered.

Mendeleev made other important contributions to chemistry. The Russian
chemist and science historian Lev Chugaev has characterized him as "a chem-
ist of genius, first-class physicist, a fruitful researcher in the fields of hydro-
dynamics, meteorology, geology, certain branches of chemical technology
(explosives, petroleum, and fuels, for example) and other disciplines adjacent
to chemistry and physics, a thorough expert of chemical industry and industry
in general, and an original thinker in the field of economy.” Mendeleev was
one of the founders, in 1869, of the Russian Chemical Society. He trans-
formed Saint Petersburg into an internationally recognized center for chemi-
stry research.

Mendeleev worked on the theory and practice of protectionist trade and on
agriculture. Also he is given credit for the introduction of the metric system to
the Russian Empire.
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Though Mendeleev was widely honored by scientific organizations all
over Europe, he resigned from Saint Petersburg University on 17 August
1890.

In 1905, Mendeleev was elected a member of the Royal Swedish Acade-
my of Sciences. The following year the Nobel Committee for Chemistry rec-
ommended to the Swedish Academy to award the Nobel Prize in Chemistry
for 1906 to Mendeleev for his discovery of the periodic system. However, he
was not awarded it because of the argument that the periodic system was too
old to acknowledge its discovery in 1906.

In 1907, Mendeleev died at the age of 72 in Saint Petersburg from in-
fluenza.
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II1. [TocaeTekCTOBBIC YIIPAXKHECHUS
1. HameTe B TCKCTC IPCHIIOKCHUA, OTBCUAIOINEC Ha CICAYIOIIHUC BOIIPOCHI.
1. When and where was D.l. Mendeleev born?
2. What did Mendeleev create?

3. Mendeleev predicted the properties of elements yet to be discovered,
didn’t he?

4. What kind of contributions to chemistry were made by Mendeleev?
5. Was he one of the founders of the Russian Chemical Society?

6. Did he transform Saint Petersburg into an internationally recognized
center for chemistry research?

7. Who introduced the metric system to the Russian Empire?
8. When did Mendeleev resign from Saint Petersburg University?

9. Was Mendeleev elected a member of the Royal Swedish Academy of
Sciences in 1890 or in 19057

10. What happened in 19067

1. ITomumo nepuoouueckoti mabauysvt Menoeneesa (periodic table) 3anomMuu-
T€ PYCCKO-aHTJIMICKUE COOTBETCTBUS HA3BAHUI HEKOTOPBIX APYTHX TAOJIHII:

conversion (=equivalent) nepecuéra (mepeBoaa Mep)

integral \\ / WHTETPAJIOB

multiplication —————table Tab6nuna / YMHOXKCHUS

mortality CTaTUCTUYECKas TaOJnIa
CMEPTHOCTH

numerical qucel
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2. C noMomnibio TabJIMIbI XUMUUYECKHUX AJIIEMEHTOB MPOBEPHTE, MPABUIILHO JIU
BbI MIUIIIETE U MTPOU3HOCUTE UX No-aHrauiicku ([Ipunoxenue 2).

TABJIMIOA XUMWYECKUX SJIEMEHTOB

Ac Be Cm |F Hg Lu |Ni Pr |Se Ti
Ag Bi Co Fe Ho Md |No Pt |Si Tl
Al Bk Cr Fm In Mg Np Pu [Sm,Sa Tu, Tm
Am |Br Cs Fr Ir Mn O Ra |Sn U
Ar,A C Cu Ga J, Mo Os Re |Sr VvV
As Ca Dy Gd K N P Rh |Ta W
At Cd Em Ge Kr Na Pa Rz Tb Xe
Au Ce Er H La Nb |Pb S Te Y, Yt
B Cf Es He Lw Nd Pd Sb |Te Yb
Ba Cl Eu Hf Li Ne Pm Sc |Th Zn
Zr

3. Onpenenute, TpaBWIbHBI JIM CleAyolIKe yTBepkaeHus. [IposeprTe ceds
10 TEKCTY:

= Mendeleev created the third version of the periodic table of ele-
ments.

= Mendeleev was one of the founders, in 1873, of the Russian Chemi-
cal Society.

= Mendeleev was given credit for the introduction of the metric system
to Russia.

= Mendeleev was elected a member of the Royal British Academy of
Sciences.

= Mendeleev was an outstanding Russian chemist and inventor.
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IV. JonoJHUTENbHBIN TEKCT AJIsl IPOCMOTPOBOI0 YTEHUH C MOCJIEAYI0-
MM IePeBOIOM C JIMCTA

COMMEMORATION

A number of places and objects are associated with the name and
achievements of Dmitri Mendeleev.

In Saint Petersburg his name was given to the National Metrology Insti-
tute dealing with establishing and supporting national and worldwide stan-
dards for precise measurements.

In the Twelve Collegia building, now being the centre of Saint Petersburg
State University and in Mendeleev's time — Head Pedagogical Institute — there
is Dmitri Mendeleev's Memorial Museum Apartment with his archives. The
street in front of these is named after him as Mendeleevskaya liniya (Mende-
leev Line).

In Moscow there is D. Mendeleyev University of Chemical Technology of
Russia.

After him was also named mendelevium, which is a synthetic chemical
element with the symbol Md (formerly Mv) and the atomic number 101. It is
a metallic radioactive transuranic element in the actinide series, usually syn-
thesized by bombarding einsteinium with alpha particles.

A large lunar impact crater Mendeleev that is located on the far side of the
Moon, as seen from the Earth, also bears the name of the scientist.

Russian Academy of Sciences yearly awards since 1998 Mendeleev Gol-
den Medal (originally started by USSR Academy of Sciences in 1962) for
achievements in chemical science and technology.

Mendeleev medal
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V. KoHTpoJ/IbHBIH NIEPeBOI

[lepeBenuTe TeKCTHI B MUcbMeHHOU (popme. CpaBHUTE C IPYTrUMHU MEpeBOIa-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

MENDELEEV UNIVERSITY OF CHEMICAL TECHNOLOGY
OF RUSSIA (MUCTR)

In 1898 Moscow Industrial School was founded. It was a new type of an
educational institution at that time. In 1902, when the construction of the spe-
cially designed building was completed, the Industrial School moved to Mi-
usskaya Square. The Mendeleev Institute was founded in 1920 on the basis of
Moscow Industrial School. Since that time it has grown into a famous univer-
sity. There are 13 faculties and several colleges: Higher College of Chemical
Engineering, Russian Academy of Science Higher Chemical College and In-
ternational Higher College of Information Computer Systems. About 6000
students (including foreign) and 400 postgraduates and trainees are studying
at the Mendeleev University now. Its graduates are outstanding scientists, pol-
iticians, leaders of research centres and industrial enterprises, famous busi-
nessmen, showmen and bankers.

A lot of Members and Associate Members of the Russian Academy of
Science, professors work at the Mendeleev University. It is acknowledged as
an international centre of chemistry and chemical technology. Its main recent
scientific developments are new environmentally safe chemical processes,
composite and engineering materials based on polymers and silicates and ma-
terials applicable in various branches of science and industry.

Major courses are:

e Chemical Technology of Carbonaceous Materials

e Chemical Technology of plastics

e Chemistry and Technology of Polymeric Film-Forming Materials
e Petrochemical Synthesis

e Chemical Technology of Organic Dyes

e Chemical Technology of Ceramics and Refractories

e Chemical Technology of Glass and Glassceramics

e Technology of Inorganic Substances

e Technology of Electrochemical Productions

e Chemical Physics and Technology of Nitrogen Compounds
e Chemistry and Technology of Macromolecular Compounds

I
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e Chemistry and Technology of Organic Synthesis

e Technology of Isotopes and Pure Substances

¢ Radioecology and Chemistry of High Energy

e Technology of Rare and Dispersed Elements

e Chemical Technology of Materials for Quantum

e Electronics and Electronic Devices

e Cybernetics of Chemical Processes

e Production Automatics

e Computer Systems in Chemistry and Chemical Technology
¢ Industrial Ecology

e Technology of Biosphere Protection

¢ Industrial Biotechnology

e Material Technology and Production Engineering of New Materials
e Membrane Technology

e Chemistry Teaching

e Marketing

e Management

e Sociology

SCIENTIFIC WORK IN MENDELEEV UNIVERSITY OF CHEMI-
CAL TECHNOLOGY OF RUSSIA (MUCTR)

The research carried out in Mendeleev University of Chemical Technol-
ogy of Russia (MUCTR) involves just about all branches of chemistry,
chemical technology, biotechnology, as well as a lot of divisions of knowl-
edge having nothing with chemistry. One of the priority lines is energy re-
source saving and chemical technology safety.

Creating inorganic materials of the new generation is given priority as
well. The scientists of Mendeleev University develop modern technologies of
construction materials. One of them is synthetic granite sygran. It is highly
competitive with the natural materials in its mechanical properties. Glass ce-
ramics are used for decorating in constructing. The scientists were awarded
the State Prize for advances in making the materials.

The research works in the field of making materials for nuclear energy in-
dustry have been carried out in the University since 1949. The first work in

I

| 112




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

this direction includes that of academicians Kurchatov and Zhavoronkov.
Nowadays the scientists of the University keep on dealing with the problems
of nuclear power engineering safety.

The achievements in the field of rare-earth and dissimilar metals are par-
ticularly concerned with rhenium, zirconium, and hafnium.

The scope of zirconium application is wide enough. It is used in the power
engineering for making fuel elements of nuclear power plants and for making
modern kinds of ceramics. It is going to be applied in making ceramics for
cylinders of internal-combustion engines as well as for making jewellery fi-
nets.

More than 300 textbooks have been published. Mendeleev University car-
ries out research works under the programs designed in the Department of
education of the Russian Federation. MUCTR has been assigned to be at the
head of the major ‘Chemical Technologies’ program.

The scientists of Mendeleev University solve the problems of removing or-
ganic and inorganic compounds and heavy metal components from wastewa-
ter. They also solve the questions of nuclear power plant sewage purification
and water treatment for thermoelectric power stations as well as drinking wa-
ter purification. Advantages of the method are evident. Power inputs are the
lowest, chemical reagents are not used in this case. It makes possible to reuse
the purified water. The wastewater purification techniques have been applied
in more than 60 Russian and foreign enterprises.

Mendeleev University of Chemical Technology of Russia has been direct-
ing the work of chemistry and applied chemistry Head Council attached to
Ministry of Education of Russia. It involves 101 universities from all regions
of our country. Conferences on an exchange of experience, seminars of young
scientists take place regularly. There are joint publications. Head Council is a
coordinator of the fundamental research work of the University.

More than 15 research schools of scientists being up to world standard
work in MUCTR to date. Among them there are: theory of chemistry; theory
of applied chemistry; inorganic materials of new generation; polymeric mate-
rials; new industrial processes and devices for environmental protection; inor-
ganic substances and electrochemical processes; organic substance synthesis;
materials for nuclear power engineering; energy-saturated materials and
goods.
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Priority lines of research work at the university:

Energy and resource-saving technologies; Inorganic materials of the new
generation; Chemistry and technology of Polymers;Varnishes and paints,
film-forming materials; Composite and structural materials; Petrochemistry
and oil refining; Membrane technologies; Materials and technologies for
atomic industry; Construction materials, finishing and decorative materials;
Materials for medicine and health protection; Biotechnology; environmental
protection; Nanotechnologies; Technology of inorganic substances and elec-
trochemical changes; Energy saturated materials and compositions; Materials
for electronic engineering; Sustainable development problems; Industrial
safety; Information technologies.
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I. IlpearekcToBbIC YIIPAKHEHUS

1. BcnomauTe, 4TO COOOM MPEACTABIACT aHTJIMHCKUN KOMIUIEKC ¢ MH(PUHU-
THUBOM, U KaKie HH(PUHUTUBHBIE KOMIUIEKCHI BAM U3BECTHBI

(ITpunoxenue 1, §14).

2. Ha mpumepe clieayronux npejioKeHUd U3 TEKCTa ONPEAC/INTEe Ha3BaHUC
WHUHUTHBHOTO KoMmIuiekca u ero Gpynkmuto (ITpunoxenue 1, §§ 15, 16, 17).
[TepeBenuTe MpenIOKEHUS HA PYCCKUH S3BIK:

= Some would consider an oil refinery to be a chemical plant.
= It is possible for some units to operate continuously.

= If a process appears to be profitable, then other factors are consi-
dered.

3. Ilpennoxenus ¢ koMiiekcoM “VIMEHUTENbHBIN MaieK ¢ THPUHUTUBOM  H
IJIarojoM B CTPAAATEIbHOM 3ajJore MOTYT ObITh MpeoOpa3oBaHbl B MPeEIO-
KEHUSI C KOMIUIEKCOM “OOBEeKTHBIN Majex ¢ MHOUHUTUBOM™ C IJIaroJioM B
neicTBUTeNsHOM 3ajore (u oOpatHo). Onpenenurte, B KAKOM U3 TPEX Mpen-
JIO’)KEHUH NpebIyLIEro YIPaKHEHNs BO3MOXKHBI TI0JJOOHBIE TPEOOpa30BaHUs
U BBIIIOJIHUTE 3TU MIPEOOpPa30BaAHUS.

4. OnpenenuTe 3HAUYCHUS CICIYIONIUX TJArojioB B MHGUHUTUBHOU (popme u
UCIIOJIb3YWTE 3TH 3HAYEHUS B HYKHOU popme TIpH mepeBoIe:

to manufacture, to locate, to establish, to eliminate, to convert, to com-
mercialize

5. Onpenenure MpaBUIBHOE MECTO B NPEIJIOKEHUH Ui HAXOMSIIEroCs B
CKOOKax CJIoBa:

During this solution process cost studies are used as an initial screening
to eliminate unprofitable designs. (typically)

6. BoiOepute npaBUiIbHOE CJIOBO:

Today, the fundamental prospects/aspects/suspects of designing chemi-
cal plants are done by chemical engineers.

/. BcTaBpTe NpONYIIEHHOE CJIOBO:
Chemical plants typically use ... processes.
8. YOepuTe U3 mpeioskeHus JIMIIHEE CIOBO:

Chemical plants use special equipment, units, posters and technology in
the processes.
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9. B npennoxkeHun OTCYTCTBYIOT 3HAKH MpenuHaHus. PaccTtaBpTe UX U MPO-
BepbTE CeOsI MO TEKCTY:

In continuous operation all steps are ongoing continuously in time.
10. Halinute B cmoBape mepeBo/I CACAYIOMIMX OJJHOKOPEHHBIX CIIOB:

=> industrial, industrialist, industrialized, industrially, industry
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Il. Tekcr

3arnoMHUTE cacayromuc CJ0oBa U CJIOBOCOUCTAHUA

although fluid process
approximate haphazard profit

batch initial raw material
beverage manufacture remove
capacity natural gas sensitive
consider factors nowadays simultaneous
constraints oil refinery typically
continuous on a large scale unprofitable
costs otherwise utilize
efficient petrochemical via something
eliminate pollute

CHEMICAL PLANT

A chemical plant is an industrial process plant that manufactures (or oth-
erwise processes) chemicals, usually on a large scale. The general objective of
a chemical plant is to create new material wealth via the chemical or biologi-
cal transformation and or separation of materials. Chemical plants use special
equipment, units, and technology in the processes. Other kinds of plants, such
as polymer, pharmaceutical, food, and some beverage production facilities,
power plants, oil refineries or other refineries, natural gas processing and bio-
chemical plants, water and wastewater treatment, and pollution control
equipment use many technologies that have similarities to chemical plant
technology such as fluid systems. Some would consider an oil refinery or a
pharmaceutical or polymer manufacturer to be effectively a chemical plant.

Petrochemical plants (plants using petroleum as a raw material) are usual-
ly located adjacent to an oil refinery to minimize transportation costs for the
feedstocks produced by the refinery. Specialty chemical plants are usually
much smaller and not as sensitive to location. Nowadays, sorts of tools were
developed for converting a base project cost from one geographic location to
another.

Chemical plants typically use chemical processes, which are detailed in-
dustrial-scale methods, to produce the chemicals. The same chemical process
can be used at more than one chemical plant, with possibly differently scaled
capacities at each plant. Also, a chemical plant at a site may be constructed to
utilize more than one chemical process.

Chemical processes may be run in continuous or batch operation. Batch
operation is commonly used in smaller scale plants such as pharmaceutical or
specialty chemicals production.
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In continuous operation, all steps are ongoing continuously in time. Dur-
ing usual continuous operation, the feeding and product removal are ongoing
streams of moving material, which together with the process itself, all take
place simultaneously and continuously. Chemical plants or units in conti-
nuous operation are usually in a steady state or approximate steady state.
Steady state means that quantities related to the process do not change as time
passes during operation. Such constant quantities include stream flow rates,
heating or cooling rates, temperatures, pressures, and chemical compositions
at every point (location). Continuous operation is more efficient in many large
scale operations like petroleum refineries. It is possible for some units to op-
erate continuously and others be in batch operation in a chemical plant.

Today, the fundamental aspects of designing chemical plants are done by
chemical engineers, although historically this was not always the case and
many chemical plants were constructed in a haphazard way before the discip-
line of Chemical Engineering became established. In plant design, typically
less than 1 per cent of ideas for new designs ever become commercialized.
During this solution process, typically, cost studies are used as an initial
screening to eliminate unprofitable designs. If a process appears to be profita-
ble, then other factors are considered, such as safety, environmental con-
straints, controllability, etc. The general goal in plant design, is to construct or
synthesize “optimum designs” in the neighborhood of the desired constraints.
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I11. ITocieTeKkcTOBBIE YIIPAKHEHUS
1. HaﬁﬂHTe B TCKCTC IPCHIIOKCHUA, OTBCUAIOINEC Ha CICAYIOIIHUC BOIIPOCHI.
1. How can a chemical plant be defined?
2. What is the general objective of a chemical plant?
3. Do chemical plants use special equipment?

4. Is it possible to consider an oil refinery or a pharmaceutical or poly-
mer manufacturer to be effectively a chemical plant?

5. Where are petrochemical plants usually located?

6. Nowadays, sorts of tools were developed for converting a base pro-
ject cost from one geographic location to another, weren’t they?

7. Can the same chemical process be used only at one special plant or at
more than one chemical plant?

8. Where is batch operation commonly used?
9. What happens during usual continuous operation?

10. Steady state means that quantities related to the process do not
change as time passes during operation, doesn’t it?

11. What is the general goal in plant design?

2. O0OpaTTe BHUMaHHE HA COYETaEMOCTh CJIIOBa PrOCESS ¢ APYTUMHU CIOBAMHU
JUTsl 00pa30BaHMS PA3IMYHBIX TEPMUHOB U IANTE PYCCKHE SKBUBAJIEHTBI 3THX
TEPMUHOB:

chemical N

industrial

batch
inverse

] > process
reversible

irreversible

multistage
solution -/
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3. BoccranoBute Hauanmo cieayroomux mnpeaioxeHuit. IIpopeppTe ceds 1o
TCKCTY:
= ... means that quantities related to the process do not change as time
passes during operation. (2 cioa)
= ... are usually much smaller and not as sensitive to location. (3 cio-
Ba)
= ... used in smaller scale plants such as pharmaceutical or specialty
chemicals production. (4 ciosa)

= ... In many large scale operations like petroleum refineries. (5 cioB)
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IV. JonosiHUTE/IbHBbIE TEKCTHI AJI IPOCMOTPOBOI0 YTEHMS C MOCJIEeY 0~
MM IePeBOIOM C JIMCTA

PLANT FACILITIES

The actual production or process part of a plant may be indoors, outdoors,
or a combination of the two. The actual production section of a facility usual-
ly has the appearance of a rather industrial environment. Hard hats and work
shoes are commonly worn. Floors and stairs are often made of metal grating,
and there is practically no decoration. There may also be pollution control or
waste treatment facilities or equipment. Sometimes existing plants may be
expanded or modified based on changing economics, feedstock, or product
needs. As in other production facilities, there may be shipping and receiving,
and storage facilities. In addition, there are usually certain other facilities, typ-
ically indoors, to support production at the site.

Although some simple sample analysis may be able to be done by opera-
tions technicians in the plant area, a chemical plant typically has a laboratory
where chemists analyze samples taken from the plant. Such analysis can in-
clude chemical analysis or determination of physical properties. Sample anal-
ysis can include routine quality control on feedstock coming into the plant,
intermediate and final products to ensure quality specifications are met. Non-
routine samples may be taken and analyzed for investigating plant process
problems also. A larger chemical company often has a research laboratory for
developing and testing products and processes where there may be pilot
plants, but such a laboratory may be located at a site separate from the pro-
duction plants.

A plant may also have a workshop or maintenance facility for repairs or
keeping maintenance equipment. There is also typically some office space for
engineers, management or administration, and perhaps for receiving visitors.
The decorum there is commonly more typical of an office environment.

THE ARRANGMENT OF THE CHEMICAL PLANT

A mathematical model is constructed on the basis of the process know-
how and then stored in the computer for basic references. The system in-
cludes an optimizing arrangement for quality control; the computer accepts
information from the sensors about the quality of the product and then gives
instructions to the actuators to change conditions on the plant in order to ob-
tain a better product. The whole system consists of feed forward and negative
feedback parts; in the former the computer refers the automatically measured
input variables to a mathematical model and takes corrective action if neces-
sary, while in the latter the computer receives data about the quality of the

[
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products from the quality sensor and then instructs the actuators to alter va-
riables in the process in order to obtain a product of the desired quality. The
complex arrangement is necessary, since no negative feedback can by itself
deal with very complex situations, because it is difficult in advanced indus-
trial operations to store all the information required to forecast the quality of
products with great accuracy.

= Product
Process (output)
Input W
variable
== computer Quality
. sensor
A
y
Mathematical
model

Automated control in a chemical plant

PURIFIYING WATER

The methods used to purify water depend on the use to which the water is
to be put:

Addition of chemicals, such as chlorine - helps to remove bacteria and
other harmful organisms.

Boiling - helps to kill harmful organisms. Addition of chemicals, such as
alum - helps to lump together (coagulate) small particles of suspended matter
making them heavy enough to settle to the bottom and be removed.

Filtration - Water is permitted to flow through layers of sand and gravel
which remove solid matter suspended in the water.

Aeration - Water is sprayed into the air. The sunlight kills some of the
bacteria and the oxygen in the air tends to remove unpleasant odours.

Distillation - Water can be freed from dissolved minerals by this process
consisting of evaporation followed by condensation of the vapours in a sepa-
rate vessel. Water is placed in the distilling flask and boiled to convert it into
a vapour. The vapour then passes through the inner of two concentric tubes
which together make up the condenser.
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V. KoHTpoJ/IbHBIH NIEPeBOI

[lepeBenuTe TEKCTH B MUCbMEHHOU (opme. CpaBHUTE C APYTHUMH IEpEBOa-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

PROCESS CONTROL

In process control, information gathered automatically from various sen-
sors or other devices in the plant is used to control various equipment for run-
ning the plant, thereby controlling operation of the plant. Instruments receiv-
ing such information signals and sending out control signals to perform this
function automatically are process controllers. Previously, pneumatic controls
were sometimes used. Electrical controls are now common. A plant often has
a control room with displays of parameters such as key temperatures, pres-
sures, fluid flow rates and levels, operating positions of key valves, pumps
and other equipment, etc. In addition, operators in the control room can con-
trol various aspects of the plant operation, often including overriding automat-
ic control. Process control with a computer represents more modern technolo-
gy. Based on possible changing feedstock composition, changing products re-
quirements or economics, or other changes in constraints, operating condi-
tions may be re-optimized to maximize profit.

TRANSPORT

Large quantities of fluid feedstock or product may enter or leave a plant
by pipeline, railroad tank car, or tanker truck. For example, petroleum com-
monly comes to a refinery by pipeline. Pipelines can also carry petrochemical
feedstock from a refinery to a nearby petrochemical plant. Natural gas is a
product which comes all the way from a natural gas processing plant to final
consumers by pipeline or tubing. Large quantities of liquid feedstock are typi-
cally pumped into process units.

CORROSION AND USE OF NEW MATERIALS

Corrosion in chemical process plants is a big issue that consumes billions
of dollars yearly. Electrochemical corrosion of metals is pronounced in chem-
ical process plants due to the presence of acid fumes and other electrolytic in-
teractions. Recently, FRP (Fibre-reinforced plastic) is used as a material of
construction. The British standard specification BS4994 is widely used for
design and construction of the vessels, tanks, etc.
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WHAT IS THE PILOT PLANT?

Do you know the stages a full-scale chemical plant has to pass through be-
fore it gets into being? There exist the following periods: research, process
development, pilot plant operation, design construction and at last manufac-
turing itself.

Now let us consider what is meant by pilot plant operation.

Pilot or prototype plants are supposed to be complete medium-scale
processing units containing all essential elements, including control.

Pilot-scale equipment is divided into two categories: (1) to produce results
applicable to full-scale design or (2) to fulfil a far wider range of operating
characteristics than is normally available in producing models.

The conversion of laboratory data from the research group into plant de-
sign data is believed to be only one function of the pilot plant. It requires tho-
rough investigation of basic reactions, reactants, time, temperature, concentra-
tion and catalysis factors, a study of raw materials, operations needed, control
and safety, and health hazards, the pilot plant in such cases being a research
unit. It should be used for the selection of suitable equipment and materials,
provide time and labour study information, and enable for a study of by-
product recovery and waste-disposal problems.

After a new plant or process is designed, the pilot plant continues to elimi-
nate certain troubles.

A check list we suggest below includes all items being considered in the
pilot plant investigation: 1. Flow relations; 2. Materials; 3. Equipment of op-
eration; 4. Materials handling; 5. Labour.

The aim is to operate the pilot plant with the assurance that all the risks,
both technical and economic, in the full-scale commercial plant have been
minimized or eliminated.

The pilot plant has to be capable of operating for long periods under condi-
tions that are not changed frequently, to obtain a fair approximation of labour
costs and manufacturing expenses. It should not be dismantled until such
times as the full-scale commercial plant starts its successful operation, be-
cause it is the place where quality and manufacturing improvements are
worked out.
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TITANIUM: MODERN TECHNOLOGY'S DESIGNER METAL

W. Gregor in England and M.H. Klaporth in Germany discovered tita-
nium independently in the 1790s. Titanium was named by M H Klaporth after
the children of Gaia, the earth goddess of Greek mythology. In the initial pe-
riod, the metal was rare and this was largely because of the fact that isolation
from its ores was difficult and there was little demand for the metal.

However, the fact is that it is the seventh most abundant metal found in
the earth's crust. It is up to 100 times as plentiful as everyday metals such as
copper, zinc and nickel and 400 times more common than lead.

By the middle of the 20th century, titanium became famous and was con-
sidered a great discovery among the elements when it was found to have
properties that suited ideally to the demands of modern technology. Titanium
ores are now mined to the extent of 3 million tonnes each year, while 100
thousand tonnes of the metal itself are produced annually.

Titanium in powdered form is used to produce sparks in many fireworks.
It has density that is greater than that of aluminium, but less than those of iron
and copper. The lightness when combined with its strength and ability to
withstand high temperatures makes it virtually the designer material for the
construction of aircraft parts, jet engines and spacecraft.

As technology advances, the demands for this versatile metal of low den-
sity, high strength and zero toxicity is sure to multiply.
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I. IlpearekcToBbIC YIIPAKHEHUS

1. BcrmomHMTE, Kakue MOJIajdbHBIC TJIarojbl CYIIECTBYIOT B aHTJIMICKOM SI3bI-
ke (IIpunoxenue 1, §18).

2. Ha npumepe npenjiokeHU U3 TEKCTa MpPOAHAIM3UPYWTE 3HAYEHUS MO-
JaNbHBIX TJIAroJIoB Can, may, must u mepeBeauTe NPEIJIOKEHUS HA PYCCKUN
SI3BIK:

= The retention time of various components so eluted can then be
compared to those of known standard molecules eluted using the same
method.

= Many different analytical methods may be used to reveal what chem-
ical changes occurred during an incident.

= Forensic chemistry is unique among chemical sciences in that its re-
search, practice, and presentation must meet the needs of both the scien-
tific and the legal communities.

3. IlepeBenute cienyronue MPEAJIOKEHUS HAa AHTJIMHCKUNA SI3bIK, BBHIOpaB
HpaBUJIBHBIN MOJABHBIN I1arosn (Can, may muiam must):

= B 9TOM rojly OH 3aKOHYMJI YHUBEPCUTET U TETEPb Modcenm padoTaTh
B HallleH J1abopaTopuHu.

= Heyocenu oH paboTaeT B Halleu Jaboparopun?

= JlonoicHo Obimsb, OH yXkKe 3aKOHUMUJI YHUBEPCUTET U CKOpO Oyner pa-
0oTaTh B HalIel J1abOpaToOpHH.

= Bo3MoowcHO, 94TO OH TOXKE CKOpO OyJeT paboTaTh B Hallleil 1aboparo-
puH.

4. B mpemio)keHn OTCYTCTBYIOT 3HaKW NpeNrHaHus. PaccTaBbTe MX M MPO-
BEphTE CeOsI MO TEKCTY:

As such forensic chemistry research is applied and derivative by nature
and design and it emphasizes metrology and validation.

5. Omnpenenure NMpPaBHIBHOE MECTO B MPEIIONKCHUU IS HAXOJSIIETOCs B
CKOOKax cjioBa:

Different substances are "eluted" in differing amounts of time. (even-
tually)

6. BoiOepute npaBUiIbHOE CIIOBO:

Forensic chemists usually perform/reform/inform their analytical work
in a sterile laboratory.

/. BcraBpTe NponyIieHHoe CI0BO:
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A small volume of a drug sample or other unknown substance that has
been ... in an organic solvent is quickly injected into the hot column.

8. OIHO M3 MEpPEUYMCICHHBIX CIIOB SIBJISICTCS aHTOHMMOM ciioBa "‘unknown".
HaszoBure 310 CI10BO:

unknown: foreign, faint, false, familiar, famous, fake.

9. OOpa3yiiTe CHHOHMMHUYHbBIE Napbl U3 CIEAyIMmUX ciaoB. OQHO CIOBO U3
Ka)XJI0i mapbl BCTPETUTCS BaM B TEKCTE:

solution research
sample matter
substance specimen
investigation solvent

10. HaiinuTe B clioBape MepeBoi CISAYIOMNUX OJJHOKOPEHHBIX CJIOB:

= mix, mixable, mixed, mixer, mixture
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Il. Tekcr

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

applied derivative sequence
apply something to something  dissolve slightly
attach emphasize solvent
bind enforcement vaporize
coat forensic chemistry

coil reveal

FORENSIC CHEMISTRY

Forensic chemistry is the application of chemistry to law enforcement or
the failure of products or processes. Many different analytical methods may
be used to reveal what chemical changes occurred during an incident, and so
help reconstruct the sequence of events. Forensic chemistry is unique among
chemical sciences in that its research, practice, and presentation must meet the
needs of both the scientific and the legal communities. As such, forensic che-
mistry research is applied and derivative by nature and design, and it empha-
sizes metrology and validation.

One particularly useful method for the simultaneous separation, identifica-
tion, and quantitation of one or more individual components of an unknown
substance or mixture is the use of a gas chromatograph-mass spectrometer
(GC-MS). A GC-MS is actually two instruments that are attached together
physically, and together comprising one of the so-called "tandem" or "hyphe-
nated" techniques.

The gas chromatograph (GC) is essentially a hot (150-350°C), tempera-
ture-controlled oven holding a bent or coiled, specially packed or coated glass
column between one and a few dozen meters long. A small volume (typically
a few microliters) of a drug sample or other unknown substance that has been
dissolved in an organic solvent (such as chloroform or methanol) is quickly
injected into the hot column. Volatile components in the sample are vaporized
by the heat of the oven and are forced toward the end of the column by the
flow of an inert "carrier gas" (typically helium). The special chemical compo-
nent(s) within the column bind to substances contained in the moving vapo-
rized sample mixture with slightly different force. As a result, different sub-
stances eventually are "eluted" (i.e. emerge from the end of the column) in
differing amounts of time, which is known as the "retention time". The reten-
tion time of various components so eluted can then be compared to those of
known standard molecules eluted using the same method (column
length/polarity, flow rate of carrier gas, temperature program). While this

I
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comparison provides (presumptive) identification of the presence of a particu-
lar compound of interest in the unknown sample, in general the GC portion of
the technique is used as a separation and quantitation tool, not an identifica-
tion tool.

Forensic chemists usually perform their analytical work in a sterile labora-
tory decreasing the risk of sample contamination.
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II1. [TocaeTekCTOBBIC YIIPAXKHECHUS
1. HaﬁﬂHTe B TCKCTC IPCHIIOKCHUA, OTBCUAIOINEC Ha CICAYIOIIHUC BOIIPOCHI.
1. What is forensic chemistry?

2. What kind of methods may be used to reveal what chemical changes
occurred during an incident?

3. Why is forensic chemistry unique among chemical sciences?

4. Forensic chemistry research emphasizes metrology and validation,
doesn’t it?

5. What is the gas chromatograph?

6. What kind of components in the sample are vaporized by the heat of
the oven?

7. Can the retention time of various components eluted be compared to
those of known standard molecules eluted using the same method?

8. The gas chromatograph portion of the technique is used as a separa-
tion and quantitation tool, isn’t it?

9. Is the gas chromatograph portion of the technique used as an identifi-
cation tool?

2. O0OpaTuTe BHUMaHHE Ha COUYETAEMOCTh ClloBa “‘substance’ ¢ APyTMMH CJIO-
BaMH JIUII 00pa30BaHUs Pa3IMIHBIX TEPMUHOB U JaHTE PYCCKHE YKBUBAJICHTHI
3TUX TEPMHUHOB:

chemical ™\
heavy
hard
porous
> substance
transparent
pure
toxic

foreign _/
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3. Pacimdpyiite cremyromme COKpamieHUS W TEPEeBEIUTE WX HA PYCCKUM
s3bIK. [IpoBepbTe cebs no kmrouy ([Ipunoxenue 6):

COKpaIIeHHue

pa3BépHyTas hopma

IepeBOI

med.

MD

MSc (= M.Sc.) = MS(=M.S.)

4. BcrioMHUTE, B COYETAaHUU C KAKUMH CYIIIECTBUTEIILHBIMU BCTPETUIIOCH BaM
npuiaraTeiabHoe ‘‘forensic” B TEKCT€ AAHHOTO ypoka (2 ciydas ynoTtpeobJie-

HHUSA):

forensic

Pacmmpere Bam TEpMUHOIOTMYECKUN CIOBAPHBINA 3amac JOMOJIHUTEIbHBIMU
CJIOBOCOYETAHUSIMU U ONIPEAECTIUTE UX 3HAUCHUS 10 CIIOBAPIO:

forensic

—
medicine

laboratory

science

™~

scientist

I
practitioner
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IV. JonosiHUTE/IbHBbIE TEKCTHI AJIS IPOCMOTPOBOI0 YTEHMS C MOCJIeY 0~
MM IePeBOIOM C JIMCTA

FORENSIC CHEMISTS
Apply scientific disciplines to physical evidence

A forensic chemist is a professional chemist who analyzes evidence that is
brought in from crime scenes and reaches a conclusion based on tests run on
that piece of evidence. A forensic chemist's job is to identify and characterize
the evidence as part of the larger process of solving a crime. Forensic chem-
ists rarely conduct any investigative work; they handle the evidence collected
from the crime scene. Evidence may include hair samples, paint chips, glass
fragments, or blood stains. Understanding the evidence requires tools from
many disciplines, including chemistry, biology, materials science, and genet-
ics. The prevalence of DNA analysis is making knowledge of genetics increa-
singly important in this field.

Explain and defend results

Forensic chemists agree that public speaking skills and being comfortable
with what you do are important personal characteristics for this career. As
seen on Court TV, forensic chemists are often called upon to explain what
was found and how they arrived at their conclusions.

Not all cases go to trial, but when one does, giving expert testimony in court
Is a significant piece of a forensic chemist's job. Some employers require their
forensic chemists to go through several months of mock courtroom testimony
training along with their regular training. Forensic chemists must be able to
give an impartial explanation to the jury that will assist in a final judgment
forensic chemists analyze the evidence but do not determine the verdict.

Have various opportunities

The career path for most forensic chemists is through federal, state, or
county labs associated with the medical examiner's office. However, there are
different types of careers available, including those in other fields of forensic
science, academe, or administration. Chemists can also move up within a par-
ticular organization, changing responsibilities along the way. For example, the
director of a crime lab may supervise other forensic scientists rather than be-
ing involved in day-to-day analysis. A director may also be responsible for
case review and general lab management. Some forensic chemists also use
their technical training to pursue a career in patent law.

Work Description

Forensic chemists apply knowledge from diverse disciplines such as che-
mistry, biology, materials science, and genetics to the analysis of evidence

I
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found at crime scenes or on/in the bodies of crime suspects. The field is a
combination of criminalistics and analytical toxicology. Criminalistics is the
qualitative examination of evidence using methods such as microscopy and
spot testing, whereas analytical toxicology looks for evidence in body fluids
through a range of instrumental techniques from optical methods (UV, infra-
red, X-ray) to separations analyses (gas chromatography, HPLC, and thin-
layer chromatography). Mass spectrometry is also frequently used since it
provides the strongest evidence in court. Most often, forensic chemists do not
know the nature of the sample before they analyze it. The results of their work
are used in police investigations and court trials, at which they may be called
upon to provide expert testimony and explain their findings to a jury.

Working Conditions

Forensic chemists generally work in government labs, which can be small,
understaffed, and underfunded. They spend time preparing and giving testi-
mony in court. Formerly under the jurisdiction of police departments, foren-
sics has traditionally been totally male dominated. However, over the last 15
years, the field has opened up to women, who are moving up in its ranks.

Places of Employment

Most labs are associated with a federal, state, or local police department,
medical examiner's office, forensic services lab, or branch of the Federal Bu-
reau of Investigation. There are some private labs that carry out forensic ana-
lyses.

Personal Characteristics

Versatility and patience are the most often cited qualities of a forensic
chemist. Forensic chemists must be able to spend hours rigorously applying
analytical techniques to evidence and then defending their work in a court of
law. They must be able to clearly and concisely answer challenges to their
findings. Integrity is also an important characteristic, because it is not unusual
for the different interests in a case to try to sway the forensic chemist's posi-
tion.

Education and Training

A strong background in chemistry and instrumental analysis as well as a
good grounding in criminalistics is vital. A forensic science degree at both the
undergraduate and graduate level is recommended. Those interested in work-
Ing with trace evidence, such as glass, hair, and paper, should focus on in-
strumentation skills and take courses in geology, soil chemistry, and materials
science. If forensic biology and DNA analysis are preferred, take microbiolo-
gy, genetics, and biochemistry courses. Those interested in the toxicological
aspects of this work should study physiology, biochemistry, and chemistry.
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Job Outlook

The forensic science field is guardedly optimistic about job prospects for
the future. Greater interest in the use of DNA analysis is expected to create
more jobs. Those interested in DNA work should keep up with the rapidly
changing technology and develop skills that distinguish them from the pack.

FROM CHEMICAL SCIENCE TO FORENSICS

Profiles Forensic science
Name John Silver
Age 26
Job Forensic scientist

After taking A Levels in Maths, Physics, Chemistry and Art, | studied for
a Chemistry degree at the University of Newcastle upon Tyne. On graduating,
| went on to gain an MSc in Forensic Science from the University of Strath-
clyde. As part of my Masters degree | spent three months conducting research
at Florida International University in collaboration with the US Drug En-
forcement Administration. Following this, I joined Hayward Associates Con-
sulting Forensic Scientists five years ago as a trainee forensic scientist. After
a period of on-the-job training, | started to take on my own casework. | am
now a consulting forensic scientist specialising in the examination of footwear
marks, glass and alcohol related matters.

Forensic scientists use their scientific knowledge to assist in legal pro-
ceedings. After an examination of items submitted to the laboratory, they
present their findings to the court in the form of a report or witness statement.
Depending on the circumstances of the case, they may be asked to attend
court to give evidence in person.

In criminal matters, forensic scientists can undertake work for the prose-
cution or the defence. At Hayward Associates we undertake work on behalf of
the defence.

After three years experience as a court reporting scientist, | was eligible to
apply for registration with the Council for the Registration of Forensic Practi-
tioners (CRFP). The CRFP is a professional regulatory body that manages a
register of currently competent forensic practitioners.

| enjoy the variety | experience within my working day. One day | may be
working on a motoring offence, the next day a murder. Since every case is
different, | never stop learning. Although attending court as a witness is often
a nerve-wracking experience, it can be very satisfying knowing that you have
helped the court to understand a complicated scientific issue.

I
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Other job opportunities related to forensics include: forensic development
manager, medical research associate, medical examiner, crime laboratory ana-
lyst, crime scene examiner, pathologist, forensic chemist, toxicologist, phar-
macologist, analytical chemist, biomedical scientist, clinical biochemist and

research scientist.
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V. KoHTpoJ/IbHBIH NIEPeBOI

[lepeBenuTe TeKCTHI B MUcbMeHHOU (popme. CpaBHUTE C IPYrUMU NEepeBojia-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

FORENSIC SCIENCE

Forensics is the term given to an investigation of a crime using scientific
means. It is also used as the name of the application of scientific knowledge
to legal matters. Forensic science has developed over the past 300 years or so,
and its processes continue to improve and evolve today as science and tech-
nology find better and more accurate techniques. In 1929the first American
forensic lab was created in.

Forensic science covers many areas of traditionalscience and melds them
together to create an areaof science called forensics. Forensic science usesa-
reas of science such as:

Chemistry (chromatography, spectroscopicanalysis, pH and other chemical
tests).

Biology (entomology, fingerprinting,behaviour, hairs, DNA testing etc)

Physical science (blood spatter analysis, ballistics,structural analysis, car
movements in car accidents)Forensic science is an umbrella term that has var-
lous areas under it.

When a crime is committed and the forensic team is called in, there are
many expertswho cover their specialised fields. Although all these people
could be considered forensic scientists, theyhave specific areas that they work
in.There are two main areas of forensic science andthese are the minimum re-
quirements for a criminal investigation:

Field officers — these are technicians whovisit the scene of a crime and col-
lect the physical evidence that may be related to thecrime. They also docu-
ment and record thescene by taking photographs and videos.

Lab officers — these are technicians who analyse and complete tests on thee-
vidence collected by the field officers.

THE METHODS OF FORENSIC CHEMISTRY

The Mass Spectrometer has become an indispensable tool of many types
of chemists and will continue to be important. This piece of equipment is used
to identify chemical compounds by breaking them up into smaller charged
particles and then detecting them. The first apparatus to be called a mass spec-
trometer was built by Francis Ashton in Cambridge, UK in 1918.
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Using Mass Spectrometer is a Simple Method

Using a mass spectrometer is actually simple, although the practical con-
struction of the equipment is far more complex. First a mass spectrum is pro-
duced then it is interpreted. The spectrum is produced by a three stage
process.

lonisation

First the chemical that needs to be analysed must be ionised. This is
commonly done by bombarding a small sample of it with high-energy elec-
trons from a heated filament. These electrons collide with the chemical com-
pound and can knock off one of the electrons in the molecule that is under
analysis. This produces a positively charged ion. The resulting ion also has
some energy that is left over and this can cause a rearrangement within the
molecule and further fragmentation. The resulting charged particles of differ-
ing size and mass are then ready for the next stage of the process.

Sorting of Fragments

The ions are accelerated by repelling them from a negatively charged
plate, through small slits in other electrodes, forming a beam of particles. This
beam of particles is then passed between the poles of an electromagnet. This
causes the particles to be deflected away from their course. Particles with dif-
ferent masses are deflected by different amounts, so the particles can are
sorted according to their masses.

Detection

The final stage is the detection of the particles. This is done by steadily
varying the strength of the electromagnet so that a fixed detector measures the
relative quantities of particles of different masses. The result is a series of
lines on a graph representing the relative abundances of ions of different
masses.

Analysis

This spectrum must now be analysed. The line with the highest mass is
usually the original molecule, so that the molecular mass of the molecule can
be determined from that line. Now detective work must be done by looking at
the pattern of other peaks, representing fragments of the original molecule.
Different types of compound will give different fragmentation patterns so
these can be used to work out possible structures of the original molecule.

Mass spectrometry is often used in organic chemistry to work out the
structure of complicated compounds. It is also often used with gas chromato-
graphy to analyse mixtures of compounds. The chromatograph separates out
the mixture and the mass spectrometer analyses them one at a time.
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CHROMATOGRAPHY

Chromatography was first described by the Russian botanist Tswet in
1906. Tswet was engaged in the extraction and purification of plant pigments.
He extracted the pigments with a solvent calcium carboante. Various plant
pigments were found in definite coloured zones in the tube giving a complete
separation. Tswet called this separation a chromatogram and the method itself
chromatography. Chromatography is a method of chemical analysis based
upon the selective absorption and partial fractionation of various substances
by certain suitable materials. A selective developing agent is then passed
through the coloumn and the different substances in the solution are spread
down the column into layers visibly separated from one another, if the sub-
stances are coloured. In the case of colourless substances, the layers may be
located by the use of ultra-violet light or by removing the compact column in-
tact and then determining the various layers by chemical tests.

The basic apparatus in column chromatography is the adsorption column.
The adsorption column can be constructed of soft glass ‘Pyrx’ or in special
cases of quartz. The diameter and the length of the column depend on the
quantity of the material to be adsorbed.

No universal adsorbent has been found. The choice of the adsorbent is de-
termined by the type of separation. A good adsorbent should hold relatively
large quantities of materials to be resolved. The resolved materials muct be
eluted from the adsorbent by polar solvents. The particle size of the adsorbent
should be such as to allow rapid and uniform percolation. The adsorbent muct
not react with either the materials to be resolved or the materials to be used as
solvents or colour developers. The adsorbent should not be porous, and, if
possible, not coloured.

The substance passed through the column with the object of rapidly and
completely liberating the adsorbed compound is known as the element. The
choice of the eluent depends on the solubility of the adsorbate. In general,
substances more polar than the adsorbate perform this task efficiently.

In paper chromatography the adsorption column is replaced the strips of
impregnated paper. The adsorbent is precipitated into the paper. One end of
the prepared paper is dipped into distilled water and allowed to stand until the
water has climbed one centimeter along the paper. It is then removed and dip-
ped into a solution of the materials to be separated. After the adsorbate has
climbed about 2 cm along the strip, the paper is removed from the solution
and returned to the distilled water. When the water has climbed to about 12 to
16 cm the strip is removed and dried between filter paper. Brushing the dried
paper strip with the proper developer will produce bands similar to those pro-
duced in the adsorption column. The strip method requires a minimum of the
test solution and several developers may be applied to the same strip.

I
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In 1960 there emerged a new method in chromatography. This is thin
layer chromatography (T.L.C.). The technique itself has been described in
numerous publications. The main advanteges of the technique over column
and paper cnromatography are as follows: firstly, the speed of separation and,
secondly, the very high degree of resilution which is much superior to that of
column or paper chromatography. Thirdly, it involves economy of the adsor-
bent, solvent and sample, and simplicity of operation. The preparation of the
plates and the development of the chromatograms is a simple matter even to
comparatively inexperienced operators. Even complex systems can be ana-
lysed visually (e.g., by the appearance or disapperance of the components)
and simple systems may be assessed semi-quantitatively by comparison with
parallel separations of prepared standard mixtures, as is often the practice
with paper chromatograms.
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|. IIpeaTekcToBbIE YHIPAKHEHUSA

1. BcmoMuuTE, Kakue MOJIaTbHBIE CIIOBA U (pa3bl CYIMIECTBYIOT B aHTITUHCKOM
s3bike. ([Ipunoxenue 1, § 19)

2. Ha IMpuUMCEpe HpeI[J'IO}KeHI/Iﬁ N3 TCKCTa OIPCACIUTC 3HAYCHNUC MOIAJIbHBIX
cioB (¢pa3):
Unfortunately, pollution produces numerous adverse effects.

Homo sapiens, of course, is a part of the world ecosystem.

3. 3ameHUTE BBIMIETPUBEAEHHBIE MOJAIbHBIE CJIOBA ((ppa3bl) HA CHHOHUMUY-
HBIE:

unfortunately = ?

of course = ?
4.BctaBbTe B CICAyromuce IpCaJIOKCHUA MOAAJIBHBIC CJIOBA
(dbpasbl) I BEIpasKEHUS:

= (yBepennoctu) Every plant or animal of an ecosystem has a definite
role to play to maintain an overall balance in the system.

= (mpeanonoxenus) The word «ecology» is on everyone’s lips.

= (moarBepxkacuus) A community of plants and animals within a particu-
lar habitat is called ecosystem.

= (ycunenwust) Ecology is the study of plants, and animals in relation to
their environment.

— (otpunanus) Soil and water bacteria can easily degrade numerous new
synthetic materials.

5. Onpenenure NpaBUIBHOE MECTO B NPEIJIOKEHUU I HAXOMSIIEroCs B
CKOOKax CJIoBa:

This role is referred to ecological niche (as).
6.BriGepuTe mpaBmIIbHOE CIOBO:

In promising/premium/primitive societies based on hunting and food ga-
thering, homo sapiens fitted in quite well.

/. BcTaBpTe NpONYIIEHHOE CIOBO:
Man - made ... frequently alters the environment.

8. 3menure ciieqyronuye cioBa, yBeJIUYUB KOJUYECTBO OYyKB B CJIOBE Ha O-
HY ¥ HaliJIUTE 3TU CJIOBA B TEKCTE:

go, and, ever, art, quit, sale, his.
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9. B npenjosxkeHnu OTCYTCTBYIOT 3HAKH MpenuHaHus. PaccTaBbTe UX U Mpo-
BepbTE CeOsI MO TEKCTY:

According to the definition of a biologist on the other hand ecology is
the study of plants and animals in relation to their environment.

10. HaiinuTe B clioBape MepeBo/i CASAYIONTUX OTHOKOPEHHBIX CJIOB:

=> ecologic(al), ecologist, ecology.
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Il. Tekcr

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

accompany efforts numMerous
adverse enormous amounts on a huge scale
community giant soil

degrade habitat to refer to as
device maintain wastes

WHAT IS ECOLOGY?

A few years ago, the average person would not have had the slightest idea
of this term. Today, the word is on everyone’s lips. The man in the street
usually associated it with the effect of pollution and our efforts to clean it up.
According to the definition of a biologist, on the other hand, ecology is the
study of plants, and animals in relation to their environment. A community of
plants and animals within a particular habitat is called ecosystem. Every plant
or animal of an ecosystem has a definite role to play to maintain an overall
balance in the system.

This role is referred to as ecological niche. Man-made pollution frequently
alters the environment in which a community of organisms lives and upsets its
delicate balance. Unfortunately, pollution produces numerous adverse effects
in addition to disturbing ecosystem.

Homo sapiens, of course, is a part of the world ecosystem. In primitive
societies based on hunting and food gathering, he fitted in quite well, he ate
roots and berries or trapped animals for food. He began to seriously disturb
the balance of nature only after he started to practise farming on a large scale
and keep a sizeable herds of grass-eating animals.

In recent years, it is the growth of giant cities accompanied by industrial
development on a huge scale that has begun to introduce enormous amounts
of noxious wastes into the environment. Our transportation devices are like-
wise serious offenders in this regard as are the numerous new synthetic mate-
rials such as plastics that soil and water bacteria cannot degrade.




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

I11. ITocsieTekcTOBBIE YIIPAKHEHUSA
1. HaiimuTe B TeKCTE MPEASIOKEHHUS, OTBEYAIOIINE Ha CIICIYIOIINE BOTIPOCHI.
1. Today, the word ecology is widespread, isn’t it?
2. What is the meaning of the word ecology?

3. Is a community of plants and animals within a particular habitat
called an ecosystem?

4. Why does every plant or animal of an ecosystem have a definite role
to play?

5. Does man-made pollution frequently alter the environment in which
a community of organisms lives?

6. Pollution produces numerous adverse effects, doesn’t it?
7. Is homo sapiens a part of the world ecosystem?

8. When did homo sapiens begin to seriously disturb the balance of na-
ture?

9. What has begun to introduce enormous amounts of noxious wastes
into the environment?

10. Why are transportation devices likewise serious offenders?

2. O0OpaTthTe BHUMaHUE Ha COYETAEMOCTh CIIOBa SYStEM ¢ IpyrumMu cloBaMu
JUIsl 0Opa30BaHMs PA3IMYHBIX TEPMHUHOB U JIAWTE PYCCKUE DKBUBAJICHTHI 3TUX
TEPMHUHOB:

analytic \
balanced
code
control

cooling
decimal > system

emergency

metric
monitoring

optical

solar /
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3. COKpaHIeHI/IC €CO- B CIIOKHBIX CJIOBaX MMEET 3HAUCHHME IKOJ02UHUECKUIL.

JlaiiTe pycckre SKBUBAJICHTHI CICAYIONINX CIOKHBIX CJIIOB U TPOBEPHTE CEOsI
no kirouy (Ilpunosxenue 6).

/ -activity
catastrophe
cide
development

eco

freak

-fuel

niche

\ politics

4. BecniomuuTe, uto o3HavaeT TepMuH ecology. Chopmynupyiite ero ompese-
JICHUE MO-aHTJIMUCKH U TTPOBEPHTE CEOsI 10 TEKCTY.




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

V. JonosHUTEIbHbIE TEKCTHI IS IPOCMOTPOBOI0 YTEHHUSI C MOCJIeayI0-
IIMM TepPeBOI0OM C JIUCTA

OZONE HOLE GROWS BIGGER

The ozone layer is a naturally occurring belt of gases 10 to 30 miles (16 to
48 kilometers) high that makes life on Earth possible by blocking the sun's
deadly ultraviolet radiation.

Since the late 1970s about half the ozone layer over Antarctica disappears
each September and early October and then returns to normal by late Novem-
ber.

Chlorofluorocarbons, which are used in refrigerators and air conditioners,
and halon, which is used in fire extinguishers, are the manufactured chemicals
principally to blame for ozone decay. Because of global concern over ozone
loss, most nations are trying for phase out their use.

Volcanic eruptions also contribute to the growth of the hole in the ozone
layer, scientists said.

Scientists are concerned about continued erosion of the ozone because
they say additional ultraviolet radiation reaching Earth may cause tens of mil-
lions of additional cases of skin cancer, cataracts and immune-system diseas-
es. Crops, water life and even climate could be affected.

THE SCIENCE OF ICE CORING

Every summer, as the weather changes, the surface ice in the Arctic
Ocean and the Antarctic melts a bit. Then in winter, a new layer of ice is add-
ed on top. As the ice freezes, it traps dust and air bubbles in the ice, which
will remain there almost forever. Over many millions of years, these ice-
layers have become many hundreds of metres thick.

Scientists have found that they can figure out the past by drilling 'cores'
from these ice-sheets. The bubbles in the core can be analysed (using spec-
troscopy) to tell us what the air was like all those years ago. Bubbles from the
20th century show more carbon dioxide and CFCs in the air. Bubbles from the
last Ice Age (about 18,000 years ago) show very little carbon dioxide. As you
know, carbon dioxide.

You can also tell how cold or warm the winter was. Two ways - one, the
level of carbon dioxide. Secondly, the thickness of that year's ice itself can tell
how cold it had got.

A chemical study of dust in the cores also tells you what was going on
that year. For example, ice samples from 1991 show a huge amount of ash.

I
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That's the earth's way of remembering a famous volcanic explosion. Because
in 1991, Mt. Pinatubo in the Philippines exploded, covering the entire earth
with a thin sheet of ash.

Tiny pollen grains are found trapped in the ice cores (pollen can travel in-
credibly far on tiny wind currents). Many biologists are expert at telling
which kind of plants they came from. So for each layer, we know what kinds
of plants were growing that year. As the Ice Age receded, there are more pol-
len grains of tropical plants like bananas and mangoes, and fewer grains of
plants like pines, which need cold weather.

GREEN: THE NEW COLOUR OF CHEMISTRY

Every day, millions of tones of hazardous chemicals are buried under-
ground, dumped into rivers, lakes and seas or spewed into the air. The aim of
green chemistry is to develop new methods that reduce and prevent pollution.

Paul Anastas and John C. Warner of the U.S. Environmental Protection
Agency laid out the Twelve Principles of green chemistry. They are:

1. Itis better to prevent waste than to treat it after it is formed.

2. Methods for making new chemicals should be designed so that all the ma-
terials used in the reaction become part of the final product.

3. These methods should use and generate substances that possess zero dan-
ger to human health and the environment.

4. 'Green' chemical products should work as well as others, and still be less
toxic.

5. The use of 'auxiliaries' i.e. substances like solvents, purification agents
etc., should be made unnecessary; or harmless substances should be used.

6. 'Green' reactions should minimize the need for conditions like high pres-
sure or low temperature. Instead, they should be possible at normal tempera-
ture and pressure.

7. A raw material should be renewable (e.g. like biogas) rather than deplete
the natural resource (like coal).

8. A 'green' process should reduce the number of steps, and therefore the
need for intermediate products.

9. Reagents that can be, used again and again (called catalytic reagents)
should be used instead of those that are needed in large quantities (stoichi-
ometric reagents).

10. A ‘green' chemical product should be designed so that when it is not
needed, it can break down into harmless chemicals.

I
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11. A ‘green' process should allow for monitoring and control in order to
prevent the formation of hazardous substances.

12. A 'green’ substance or process should not carry a risk for a chemical ac-
cident, such as a fire or leak of dangerous substance.

Green chemistry has many challenges ahead of it. To encourage scien-
tists, many countries offer prizes for new technologies that follow these prin-
ciples.
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V. KoHTpoIbHBIH NepeBo/1

[lepeBenuTe TeKCTHI B MUCbMEHHOUM (popme. CpaBHUTE C IPYrUMU NIEpeBOjia-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

SCIENTISTS LIST 200 KEY WILDLIFE SITES

Two hundred sites where 95 per cent of the world’s wildlife could be con-
served have been identified by scientists. The sites, which range from river ba-
sins and arctic tundra to tropical forests and coral reefs, are to form the back-
bone of a 30-nation conservation effort headed by the World Wide Fund for
Nature.

Under the plan, the charity is to form partnerships with companies, govern-
ments and local people to try to preserve habitats. The campaign is also aimed
at industries which are causing huge environmental damage.

Industries are being urged to tackle emissions of carbon dioxide, the green-
house gas, through energy efficiency schemes.

ADVANCES IN GREEN CHEMISTRY

A few technical advancements have been made so far. One of the most
important is the use of dry media reactions'. In this, the reagents are embed-
ded in a dry material, rather than dissolved in a solvent. The matrix can be re-
cycled after the reaction is over, thus eliminating what would otherwise have
been a huge waste of solvent.

A company called NatureWorks has developed a new packaging material
called polylactic acid (PLA) using the above principles. The advantage of
PLA is that it is not wasteful to make, and can be recycled. If you forget to
recycle it and throw it away instead, it is degraded by bacteria into harmless
substances.

MAKE A CONTRIBUTION TO GREEN CHEMISTRY

You too, can make a contribution to green chemistry by taking a small
pledge, when you do your chemistry practicals.

1. Reduce Waste: Use as little of the chemicals you need.

2. Increase Safety: Don't pour hazardous substances down the sink, dis-
pose it through the correct methods.

3. Be Efficient: Work out the reaction carefully in your notebook before
you do it in the lab.

4. Save Energy: If your reaction needs heating or cooling, do it for the
minimum time needed.

If you follow the pledge, you'll not only have a greener experience, but a
safer and more scientific one too.




Ypok 12
Designing Drugs and
Manipulating Molecules
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|. IIpeaTekcToBbIE yHIPAsKHEHUSA

1. O0bsicHUTE, KOT/Ia ¥ 3a4€M B aHTJIMICKOM S3BIKE MCIOIB3YIOTCSI COKpallie-
Hus (a06peBuarypsl). (Ilpunoxenue 1, § 20)

2. Ha mpumepe cokparmienuii u3 tekcra (e.g., i.e., etc., Ph.D., Pharm.D.,
RPh’s, U.S., SAR) 00bsicHUTE pa3HUILy MEKIY 0OUEenpuHImMbslMU U OKKA3UO-
HATbHLIMU COKPAIICHUSIMH.

3. OOpatnuTe BHHMaHWE Ha JIATUHCKHE COKpAICHUsS €.J. | i.e., KOTOpbIC YH-
TAKOTCS Cpa3y B NEPEBOJIC HA AHTJIMHUCKUAN SI3BIK:

Hammcanue IIpouTeHue
e.g. for example
l.e. that is

4. B NpCAJIOKCHUN OTCYTCTBYIOT 3HAKH IIPCIIMHAHMA. PaccraBpTe MX M IIpo-
BCPBTC ce0s 1o TCKCTY:

Practically speaking it involves chemical aspects of identification and
then systematic thorough synthetic alteration of new chemical entities.

5. Onpenenure NpaBUIBHOE MECTO B NPEIJIOKEHUH I HAXOMSIIErOCs B
CKOOKax CJIoBa:

Scientist in medicinal chemistry are principally industrial scientists.
(work)

6. Beibepute npaBuiIbHOE CIIOBO:
Medicinal chemistry is by nature/natural an interdisciplinary science.
7. BctaBpTe npomyIeHHoe CI0BO:

Medicinal chemistry and pharmaceutical chemistry are disciplines at the
... of chemistry and pharmacology.

8. Ecnn B mpeuIoKeHUN ecTh HEHYXXKHBbIE apTUKIH, yoepute ux. [IpoBeprre
ceOsl 10 TEeKCTY:

The pharmaceutical chemistry is focused on the quality aspects of the
medicines and aims to assure the fitness for the purpose of the medicinal
products.

9. Haiinute B TEKCTE ypOKa CJI0Ba C MPOTUBOMOJIOKHBIMU 3HAYCHUSIMH:
to exclude; artificial; resignation; narrow; concealment
10. Halimute B cmoBape nepeBo/ CACAYIOMIMX OJJHOKOPEHHBIX CIIOB:

= medical, medically, medicament, medicamentally, medicate, medi-
cated, medication, medicative, medicinal, medicinally.
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Il. Teker

3arnoMHUTE Ciacayromue CJI0OBa U CJIOBOCOYCTAHUA

alteration eventually relationship
background fitness research

cellular guise specialty
computational chemistry in particular target

divide into include thorough
encompass intersection training regimen
entity involve various

PHARMACEUTICAL CHEMISTRY

Pharmaceutical chemistry and medicinal chemistry are disciplines at the
intersection of chemistry, especially synthetic organic chemistry, and pharma-
cology and various other biological specialties, where they are involved with
design, chemical synthesis and development for market of pharmaceutical
agents, or bio-active molecules (drugs).

Compounds used as medicines are most often organic compounds, which
are often divided into the broad classes of small organic molecules (e.g., ator-
vastatin, fluticasone, clopidogrel) and "biologics” (infliximab, erythropoietin,
insulin glargine), the latter of which are most often medicinal preparations of
proteins (natural and recombinant antibodies, hormones, etc.). Inorganic and
organometallic compounds are also useful as drugs (e.g., lithium and plati-
num-based agents such as lithium carbonate and cis-platin).

In particular, medicinal chemistry in its most common guise focusing on
small organic molecules encompasses synthetic organic chemistry and aspects
of natural products and computational chemistry in close combination with
chemical biology, enzymology and structural biology, together aiming at the
discovery and development of new therapeutic agents. Practically speaking, it
involves chemical aspects of identification, and then systematic, thorough
synthetic alteration of new chemical entities to make them suitable for thera-
peutic use. It includes synthetic and computational aspects of the study of ex-
isting drugs and agents in development in relation to their bioactivities (bio-
logical activities and properties), i.e., understanding their structure-activity
relationships (SAR). Pharmaceutical chemistry is focused on quality aspects
of medicines and aims to assure fitness for purpose of medicinal products.

Medicinal chemistry is by nature an interdisciplinary science, and practi-
tioners have a strong background in organic chemistry, which must eventually
be coupled with a broad understanding of biological concepts related to cellu-
lar drug targets. Scientists in medicinal chemistry work are principally indus-
trial scientists.




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

Most training regimens include a postdoctoral fellowship period of 2 or
more years after receiving a Ph.D. in chemistry. Many medicinal chemists,
particularly in academia and research, also earn a Pharm.D . Some of these
PharmD/PhD researchers are RPh's.

Some entry-level workers in medicinal chemistry, especially in the U.S.,
do not have formal training in medicinal chemistry but receive the necessary
medicinal chemistry and pharmacologic background after employment—at
entry into their work in a pharmaceutical company, where the company pro-
vides its particular understanding through active involvement in practical syn-
thesis on therapeutic projects.
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I11. ITocneTekcTOBBIE YIPAKHEHUS
1. HaifnuTe B TEKCTE MPEIIOKEHUS, OTBEUAIOIIHE Ha CICTYIOIINE BOIPOCHI.

1. How can pharmaceutical chemistry and medicinal chemistry be char-
acterized?

2. Compounds used as medicines are most often organic compounds,
aren’t they?

3. What kind of compounds are useful as drugs?
4. What is medicinal chemistry?

5. Medicinal chemistry involves chemical aspects of identification, and
then systematic, thorough synthetic alteration of new chemical entities to
make them suitable for therapeutic use, doesn’t it?

6. Does medicinal chemistry include synthetic and computational as-
pects of the study of existing drugs and agents in development in relation to
their bioactivities?

7. How is it possible to define bioactivities?

8. What is pharmaceutical chemistry focused on?

9. Is medicinal chemistry by nature an interdisciplinary science?
10. Do many medicinal chemists also earn a Pharm.D?

11. Do some entry-level workers in medicinal chemistry have formal
training in medicinal chemistry?

12. When do some entry-level workers in medicinal chemistry receive
the necessary medicinal chemistry and pharmacologic background?

1. OOpaTuTe BHUMaHUE HA COYETAEMOCTh cioBa Arug ¥ OMpeaesuTe, O KaKuX
JIEKapCTBEHHBIX CPEACTBAX UAET PEUb:

adulterated —
investigational

over-the-counter ~ drug
potent

(non) proprietary
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2. B Tekcre JAaHHOI'0 YpPOKa BaM BCTPCTUIINCH HCCKOJIBKO COKpaHleHHfI.

Bcnomunte ux passépHyTyio GopMmy u niepeBoi. IIpoBepbTe ceOsl MO K0Ty
(ITpunoxenue 6).

COKpaIlleHUE pa3BépHyTas ¢popma
etc.

IICPCBOI

i.e.
Ph.D.
Pharm.D
RPh’s

3. K xakum TpeM CYHICCTBUTCIIbHBIM B TCKCTC HAHHOI'O YPOKa IIPHUJIAraTCiib-

Hoe pharmaceutical BeicTynmio B ¢hyHKimu onpeaeneHus. [IposepsTe ceds mo
TEKCTY:

pharmaceutical
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V. JonojHUTEIbHBIE TEKCTHI IS IPOCMOTPOBOI0 YTEHUSI € MOCJIeTYI0-
IIMM TepPeBOI0OM C JIUCTA

MEDICINAL CHEMISTRY
Has a History

Medicinal chemistry is the application of chemical research techniques to
the synthesis of pharmaceuticals. During the early stages of medicinal chemi-
stry development, scientists were primarily concerned with the isolation of
medicinal agents found in plants. Today, scientists in this field are also equal-
ly concerned with the creation of new synthetic drug compounds. Medicinal
chemistry is almost always geared toward drug discovery and development.

Is Carrying Out Basic Research

Medicinal chemistry research is an important area of research that is per-
formed in many university labs. As an assistant professor at the University of
Maryland School of Pharmacy, Alex Mackerell, Jr. has done research on co-
caine and cocaine analogs to develop drugs for the treatment of cocaine addic-
tion. His research, however, was not solely focused on just getting a product,
but also on understanding basic chemical reactions and their properties. "We
were interested in the physical properties and in the underlying mechanisms
of cocaine," he says. The purpose of the research was to develop a cocaine an-
tagonist that would cause ill effects when cocaine is ingested. This type of re-
search characterizes the research being conducted in academic environments.

Can Lead To Treatment of Diseases

Grace Smith is using her bachelor's degree in pharmaceutical chemistry
for a different kind of drug development. She is a part of a team of analytical
chemists at the National Institute of Health (NIH) who formulate drugs that
could be used to treat patients with very rare diseases. These formulations are
called orphan drugs because they are used to treat diseases found in only
small portions of the population. "We try to develop a treatment either from
scratch or from research that has already been done in other countries,” she
says. "My job is challenging because it requires working with several differ-
ent compounds at one time." Everyday she relies on her knowledge from her
undergraduate courses in analytical and organic chemistry. She uses this basic
chemistry training when testing and retesting compounds for safety and effi-
cacy, which is the measure of how well a drug product works in the human
body.

Is Developing Guidelines

Chemists as the U.S. Food and Drug Administration (FDA) review new
drug applications from pharmaceutical companies and are also responsible for

I
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reviewing the processes by which the substances are made. These chemists do
not work in a laboratory, but their role in medicinal chemistry is important.
Charles Kumkumian is the assistant director of the Office of Drug Evaluation
for the FDA that, he says, is the largest regulatory group in the world, em-
ploying more than 9,000 people. He says that there are about 900 chemists
employed in various functions throughout FDA. Ten percent of these are
chemists who review new drug applications for entirely new therapeutic enti-
ties. An equal number of chemists review additional new drug applications
that are generic formulas or over-the-counter dosages.

Links Many Scientific Disciplines

The focus on development of new synthetic drug compounds has resulted
in the incorporation of many other disciplines, such as biochemistry and mo-
lecular biology, into medicinal chemistry. "Medicinal chemistry involves
working in teams with scientists from a variety of other disciplines,” says
James Kaminski, a senior principal scientist at Schering Plough. "There is a
lot of collaboration between chemists and biologists while searching for a
lead on a new drug or doing research on a preclinical drug candidate. Then,
when you look into the drug safety profile, you work with toxicologists and
pharmacologists."

Joel Barrish, group/project leader in pharmaceutical and drug discovery
research at Bristol-Company, says that most of his time is spent coordinating
the synthetic chemistry efforts of chemists in his group with other members of
the project working group outside of chemistry. These areas include biology,
computer-aided design, x-ray crystallography, metabolism and pharmacoki-
netics, legal and regulatory affairs, clinical, franchise management, pharma-
ceutics, and process research chemistry. Barrish says, "Working in teams is
essential to discovering drugs because many different aspects of a molecule
must be defined to identify a candidate for clinical studies.” He adds, "Medi-
cinal chemistry is the drug discovery engine that provides the tools for the rest
of the organization so they can determine the importance of particular biolog-
ical targets. Kaminski also believes that understanding and interacting with
other scientists is key to being successful in this area. Most medicinal chem-
ists find that the opportunity to do research with other scientists while helping
to new drugs is an exciting part of their work. Barrish says, "Drug discovery
research is a highly creative and stimulating work environment where people
are driven to succeed by personal and scientific objectives, and the desire to
contribute to society's well-being.

Work Description

Medicinal chemists apply their chemistry training to the process of syn-
thesizing new pharmaceuticals. They also work on improving the process by
which other pharmaceuticals are made. Most chemists work with a team of

I
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scientists from different disciplines, including biologists, toxicologists, phar-
macologists, theoretical chemists, microbiologists, and biopharmacists. To-
gether this team uses sophisticated analytical techniques to synthesize and test
new drug products and to develop the most cost-effective and environmental-
ly friendly means of production.

Work Conditions

Medicinal chemistry offers a variety of lab opportunities. Most chemists
use their research skills to formulate, produce, and analyze new compounds.
However, each lab environment is unique daily activities and career opportun-
ities differ with each one. In academia, chemists explore a compound's differ-
ent mechanisms in basic research as well as teach at least one full course. In
government, laboratory work is not always required, especially at the FDA
where they review drug applications. Industry, on other hand, offers chemists
a choice of moving into management or staying in the lab.

Places of Employment

Though a wide array of positions exist for chemists in medicinal chemi-
stry, the availability of these jobs is dependent upon the economy, shifting
government regulations, and research grants. Employment prospects include
the academic environment, pharmaceutical companies, and government. Bio-
technology organizations also employ chemists in this area. Industry provides
the opportunity to choose between a traditional laboratory career or a non la-
boratory chemistry career in management. Government also offers a choice
between a laboratory position and a nonlaboratory chemistry position, such as
drug application review.

Personal Characteristics

Medicinal chemists must enjoy varied activities and must be receptive to
exploring the unknown. A good imagination and persistence are also two im-
portant qualities to have when considering a career in medicinal chemistry.
Being a team player with good writing and verbal communication skills are
invaluable assets when interacting with scientists from other disciplines.

Education and Training

Generally, pharmaceutical companies hire only people with research ex-
perience, advanced degrees especially in organic chemistry, and at least two
years of post-doctoral experience. Most chemists in traditional research ca-
reers are Ph.D. chemists while chemists with B.S. degrees generally serve as
research technicians. You can place yourself in a competitive position by get-
ting as much experience as possible with a strong background in organic
chemistry and biochemistry. A number of universities have formed medicinal
chemistry programs in the past 20 years.
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FROM CHEMICAL SCIENCE TO INDUSTRY

Profiles Medicinal chemistry
Name Mary Brown
Age 29
Job Senior research chemist

Having studied Chemistry, Physics, Mathematics and General Studies at
A Level, I continued my education at Loughborough University with a degree
in Medicinal and Pharmaceutical Chemistry.

After graduating, | began work at AstraZeneca in their medicinal chemi-
stry department as a Research Scientist. | had to show that | was competent
and productive in the laboratory environment. My communication and team-
building skills developed, and my problem-solving skills improved enormous-
ly through reading literature and discussion with colleagues. These skills
enabled me to be promoted to senior research chemist after just 3 years.

As a senior research chemist in the medicinal chemistry department, my
job is to design and synthesise novel chemical compounds targeted to treat a
variety of human diseases. These chemicals may have the potential, in the fu-
ture, to become drugs that doctors can prescribe to patients. To do this suc-
cessfully involves working with a wide range of specialists including biolo-
gists, molecular modelers, chemical engineers, safety consultants and patent
attorneys.

| spend the majority of my time in the lab doing hands-on practical syn-
thetic chemistry, which involves carrying out a variety of chemical reactions.
Once the reaction has been completed the chemical product must be purified
to as high a standard as possible. A variety of analytical techniques are then
used to confirm the correct chemical has been synthesized.

| like being at the beginning of the drug discovery process and knowing
that a new chemical | have synthesized in the laboratory might, one day, be-
come a new medicine. My job is different every day, and | am able to experi-
ment with new ideas, using knowledge | have gained from reading about oth-
er research to make chemicals that have never been synthesised before.

Skills such as time management and problem solving are essential, as is
the ability to communicate effectively with other people (including those
without a chemistry background). Computer literacy is important as comput-
ers are used to simulate molecules and to analyse data.

A Chemistry degree is essential to work in medicinal chemistry because
this allows you, through the knowledge you have gained while studying, to
make an informed decision on how to synthesise a target chemical.
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PAUL EHRLICH'S MAGIC BULLET THEORY

Just a hundred years ago, drugs were expensive and had to be obtained
from exotic tropical trees. This changed with the discovery of an artificial
compound called Salvarsan. It cured the dreaded disease syphilis and laid the
foundation of modern medicine.

The beginning of organic chemistry

Organic compounds like urea, which was earlier obtained from kidneys,
are complex in nature. For a long time, they could not be created in the labor-
atory. The first breakthrough came in 1828 when Friedrich Wohler succeeded
in synthesizing urea artificially. In the following decades millions of new
compounds were synthesized.

The potential of these compounds to treat diseases was never taken se-
riously. This was because many of these compounds are highly toxic and
caused side effects. For example, atoxyl (arsanilic acid), was effective against
trypanosomes, the bacteria that cause sleeping sickness. But atoxyl also
caused blindness.

Salvarsan: The first big success

Paul Ehrlich was a German chemist interested in the science of chemothe-
rapy. In 1906, he deduced the chemical structure of atoxyl. From there he
made the most vital conceptual breakthrough - Make a large number of mod-
ifications from the basic compound, and test each for its ability to cure in-
fected mice. Something would ultimately be found which was very effective,
yet relatively safe for humans. He called it the 'magic bullet' theory, for which
he got the Nobel Prize in 1908.

In 1909, he and his team discovered salvarsan, which was deadly against
bacteria that caused syphilis, but was yet relatively safe for human use. Very
quickly, salvarsan became the most prescribed drug in the world.
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V. KoHTpoJIbHBII NIepeBo/

[lepeBenuTe TeKCTHI B MUcbMeHHOU (popme. CpaBHUTE C IPYrUMU NEepeBojia-
MU CTYJIEHTOB Ipynibl. BeiOepuTe Jiydiiivie BapuaHThI.

WHY WE NEED NEW DRUGS

Well, there are many reasons. One reason is that medicines are not a natu-
ral part of our body. We know how they go right, like we know penicillin kills
bacteria, or paracetamol reduces fever. But we've got to accept that they don't
work perfectly, yet.

That does not mean all medicines are unsafe. For example, tamiflu pre-
vents viruses from escaping infected cells, so they cannot infect new cells.
But if you've not eaten properly or took some other medicine, a tablet of Ta-
miflu might give you a mild stomach-ache. Taken properly, most drugs have
no bad effects.

A MORE PERFECT DRUG
Why are drugs not perfect? It's because of chemistry.

Most of the molecules in our body are proteins, which do things like di-
gesting food and taking oxygen to all cells of the body. Every medicine has its
correct target protein. For example, tamiflu blocks the action of a protein,
which is made by the flu virus. There is a spot on the protein which is impor-
tant for the virus to work. Tamiflu goes and sits exactly in that spot, stopping
the protein dead in its tracks. However, it doesn't sit very tightly, and in time
gets knocked off. So you have to give more Tamiflu after some time to keep
the protein under control.

FROM EARLY DISCOVERY TO MASS PRODUCTION
In 1928 Scottish scientist Alexander Fleming discovered Penicillin.

Pencillin was one of the first antibiotics that proved to be effective against
a variety of diseases.

Though Fleming discovered Penicillin, he was unable to produce it in a
large scale. He also noticed that it was difficult to isolate the exact antibiotic
agent. His researches lead Fleming to believe that the Penicillin bacteria did
not last long enough inside the body. Fleming's research was carried forward
by Howard Florey and Ernst Boris Chain. The duo was able to mass produce
the drug after the bombing of Pearl Harbour during the Second World War.
However it would only be in 1945 with Norman Heatley's experiments that
Penicillin as a drug was mass distributed.

| 164
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SPIDER SILK

Also known as gossamer, spider silk is known to be stronger than steel (of
matching thickness), while being extremely light. It has many potential uses,
from use in bullet-proof jackets to wound dressings. The problem is a means
to produce it commercially hasn't been found yet. Thanks to genetic engineer-
Ing attempts are now being made to produce it in the milk of genetically-
modified goats.

LOTUS EFFECT

Lotus leaves are completely waterproof. Nothing ever sticks to them.
That's because the surface of the leaf contains microscopic hairs coated with
wax, that doesn't offer space for anything to stick, causing water droplets to
roll off. This means the leaf is self-cleaning! The principle has been used to
create non-stick paints, using nanotechnology to mimic the lotus leafs micro-
scopic surface.

COURSE OVERVIEW OF PHARMACEUTICAL CHEMISTRY IN
BRITISH UNIVERSITY

This degree provides you with a sound general grounding in chemistry but
focuses on, and extends into, topics of relevance to the design and production
of new medicinal compounds and understanding their biological actions.

The Freshman years

In the first two years you will follow the Science programme, taking che-
mistry, biology and mathematics in the Junior Freshman (first) year. In the
Senior Freshman (second) year you will take chemistry and 20 prescribed
units of biology with the option of further biology (20 units) or mathematics
(20 units). In addition, special sessions held specifically for your group will
introduce you to the ideas and techniques of medicinal chemistry.

The Sophister years

In the Junior and Senior Sophister (third and fourth) years the course will
branch off into the more specialised aspects of medicinal chemistry, although
there will be considerable overlap with the Chemistry programme.

The overlap will be mainly in organic chemistry, with less emphasis being
placed on physical chemistry and inorganic chemistry in order to allow for the
introduction of the new medicinal chemistry units.

In the Junior Sophister (third) year, your special medicinal chemistry
courses will include:

« Basic principles of medicinal chemistry
[
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Pharmacology (how drugs interact with the body)
Drug design (how chemists design new drugs for specific diseases)
Anti-viral and anti-cancer agents

Anti-microbial and anti-infective agents (compounds that can combat
the microorganisms that cause disease)

Anti-malarial chemistry (study of the development of new drugs in this
area)

Steroid drugs (study of drugs based on the steroid skeleton)
Industrial chemistry (short course on medicinal chemistry in industry)

In the Senior Sophister (fourth) year, you will cover the medicinal chemi-
stry of the cardiovascular and central nervous systems, combinational chemi-
stry and drug delivery, as well as computational medicinal chemistry and
modern analytical methods. Case studies in medicinal chemistry (focusing on
specific diseases or drug types), will also feature on your programme.

Practical work in the final year will consist of a research project. This may
be carried out either in the College under the supervision of a member of
staff, in a chemistry department at an overseas university, or in a commercial
laboratory.
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|. IloBTopenne rpamvaTuku (IIpuioxkenne 1, §§ 1-20)

1. Packpotime ckoOKy u nocmasgbme 21a2o/-CKazyemoe 80 8ce 8peMeHa Oeli-
CMeUmenbHo20 u cmpaoamenvro2o 3anoea. ([punoscenue 1, §§ 1, 8):

He (to make) a scientific report.

2. Packpotime ckobxy u nocmasbme 21a201-cKazyemoe 8 NpasUuibHol epe-
mennotl gopme (Ilpunooicenue 1, §§ 2, 3, 4):

— He (to make) scientific reports every month. (nemaer)

= He (to make) his scientific report last week. (caemnan)

— He (to make) his scientific report now. (zenaer)

— He (to make) his scientific report already. (cmeman)

= He (to make) his scientific report for two hours. (zemnaer)

= He (to make) his scientific report by Friday. (caenaert)

— He (to make) his scientific report from 2 to 3 o’clock. (memnan)
— He (to make) his scientific report tomorrow. (OyaeT nenars)

3. Packpouime ckoOKy u nocmagbme 21a201-CKa3yemoe 8 HYHICHOU popme ¢
yuémom npasuna coenacosanusi spemen. (Ilpunosicenue 1, §§ 5, 6):

= | knew that he (to make) his scientific report soon.
— He said that he (to make) his scientific report when | rang him up.
— He said that he (to make) his scientific report the day before.

4. IIpoananusupyiime, Kakou mun ycilo8us npeocmasiien 8 ciedyrouem npeo-
JIOJHCEHUU U nepeseoume 3mo npeoiodxceHue Ha pycckuii A3vik ([Ipunoscenue

1,§7):
If he had taken part in the conference, he would have made a scientific
report there.

5. Obvacrume, Kaxue epammamuyeckue npasuia ciedyem yuecms npu nepe-

800e credyrujeco npedoxcenus Ha aneautickull a3vik. (Ilpunosxcenue 1, §§ 7,
8, 10):

Ero npurnacsatT Ha KOH(EPEHIMIO MPU yCIOBUHU, €CIIM OH COTJIACUTCS
CHENAaTh TaM JOKJIA/I.

6. Onpeoenume ynxyuu ungunumusa 6 ciedyrowux npeonoxcenusx. (Ilpu-
nooicenue 1, § 12):

— He wants to make a report.
= It must be interesting to make a report.

= He is always ready to make a report.
[

| 168




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

— He was the first to make a report.
= He has come here to make a report.
= He is too busy to make a report.

7. Ilepeseoume cneoyrowue npeonrodceHus Ha aHeIUUCKUL SA3bIK, UCNOJIb3Y3L
ungunumusHvle komnaexcol. (IIpunoscenue 1, §§ 15, 16, 17):

—> OH 00s13aTeTbHO BBICTYIUT C JOKJIAJOM Ha 3TOM KOH(pepeHUuuu. (KoM-
rieke «IMeHuTenbHbIN Magex ¢ HHPUHUTUBOM)

= IlycTh OH BBICTYNHT C AOKJIAJOM Ha 3TOH KOH(PEPEHUUHU. (KOMILIEKC
«OOBEKTHBIN NaJEK C UHPUHUTUBOM )

— Ha sr1oi#f koH]pepeHIHH €My HEOOXOAWMO BBICTYIUTH C JOKIIAIOM.
(koMrutekc ¢ mpeayorom for)

8. Onpedenume 3Hauenue MOOANLHBIX 2142008 8 CAe0YIOUUX NPEOTIOHCEHUSAX
(IIpunoocenue 1, § 18) u nepesedume npeonodicenuss Ha PyccKull A3viK.

— He said that he could make a report.

= Could he have made a scientific report?

= He may make a report at the forthcoming conference.
— He may not have made his report yet.

— He must make his report tomorrow.

= He must have refused to make a report.

9. C nomowbio Kakux MOOAIbHLIX CI08 UIU (PPA3 BbIPANCEHO OMHOULEHUE 20~
80pAULE20 K BICKA3ZLIBAHUIO 8 caedyrowux npednodcenusx? (Ilpunoscenue 1,

§ 19):
— No doubt he will make a report at his conference.
= Will he make a report at his conference? — Most certainly.
= I really don’t know whether he will make a report at this conference.

= Unfortunately he couldn’t make a report at this conference.

— Of course you understand that it’s necessary to make a report at this
conference.

10. Ilepeseoume cnedyroujee npediodicerue Ha AHTUUCKUL A3bIK 08YMS CNO-
cobamu: ¢ nomowbro MooanvHo2o enazona (Ilpunooscenue 1, § 18) u ¢ nomo-
wvto mooanvroeo crosa. ([punoscenue 1, § 19)

BOBMO}KHO, Ha TOH KOH(bCpCHLII/II/I OH BBICTYIIUT C OOKJIAI0M.
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I1. IlloBTOpEHUE TEPMHUHOJIOTHYECKOH JIEKCUKH

Jlaiime pycckue 5K8usaieHmol mepmuHos, 8CMPemusUIUxXcs 6am 6 Ypo-
xax 1-12:

= molecule, matter, property, composition, to provide;

= background, pharmaceutical, fitness, include, involve, specialty, adulte-
rated, investigational, over-the-counter, potent;

—> arrange, attempt, criticize, exhibit, identify, pattern, predict, recognize,
valence;

— accumulate, precautions, substance, unavoidable hazard, test some-
thing, poison, tubes, test-tubes, evaporating, funnels, weighing bottles,
beakers, flasks, bulbs, stoppers, bottles, pipettes;

= observation, explanation, information, pollution, researcher, discovery,
to suggest, hypothesis;

—> capacity, costs, efficient, manufacture, oil refinery, petrochemical, pol-
lute, process, profit, remove;

— to emit, hypothetical, disaster, to consider, to prevent, evidence;

= solution, sample, solvent, specimen, bind, coat, dissolve, forensic che-
mistry, slightly, vaporize, chemical, heavy, hard, porous, transparent,
pure, toxic, foreign;

= ecology, community, efforts, numerous, soil, wastes;

— acknowledge, award, found, resign, thorough, conversion, integral,
multiplication, mortality, numerical;

— to define, measurement, to deal with, to determine, man-made;

— usage, machine, procedure, to improve, to refer to, consequence, ad-
vanced technology, to fulfill, requirement, to satisfy requirements, raw
material, conductor.

I11. IToBTOpeHHE BLIOOPOYHOI0 TEKCTOBOI0 MaTepHaJIa

llepeseoume ¢ nucma ppaemenmor mexcmos (ypoxku 1—12) 6e3 npedsa-
PUMENbHOU NOO2OMOBKU.

1. What is chemistry

Chemistry is the study and manipulation of molecules or matter, its struc-
ture, properties, and composition, and the changes that matter undergoes.
Chemists routinely create new matter that finds applications in computing,
nanotechnology, biotechnology, drug discovery, biology and medicine.
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Chemistry provides an important part of the solution to needs in society
and can provide opportunities and the knowledge for economic development.
There is a need for the broadly educated chemist who can work on the core
topics as well as those who can work and communicate with biologists, phy-
sicists, clinicians and engineers.

2. Science and scientific methods

Scientists search for facts about the world around them. They try to find
logical explanations for what they observe.

Pure science is the search for a better understanding of our physical and
natural world for its own sake. Pure scientists are not concerned with finding
uses for their discoveries. Pure scientists get satisfaction from simply know-
ing why things are as they are and why they happen as they do.

Applied science, or technology, is the practical application of scientific
discoveries. Applied scientists put scientific discoveries to work. The tech-
nology produced by applied scientists has made possible the current state of
our civilization. As a result of technology, many people today have easier
lives and live longer.

3. Discoveries of the past

We shall define inorganic chemistry today as the study of formation,
composition.

Two facts helped the development of inorganic chemistry: the growth of
the theoretical techniques of quantum mechanics and new optical, electrical
and magnetic techniques of physical measurement by which structure can be
investigated.

People say that facts give a science its substance, but it is the theory which
provides its strengths. It is owing to the development of the theory that inor-
ganic chemistry has before it such exciting prospects at the same time.

4. Will the human race survive the twenty first century?

Steam engines, nuclear war, the population explosion, chemicals, social
dislocation and genetically modified food have come and gone without leav-
ing us worse off: in fact, the more technology we invent, the healthier, weal-
thier and wiser we become.

There is undoubtedly a risk in innovation but there is also a risk in a lack
of innovation, and stopping all invention at any point in our previous history
would have resulted in humanitarian and ecological catastrophes on a vast
scale.

The greatest risk of all is the risk of doing nothing.
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5. Technology

Technology is the making, modification, usage, and knowledge of tools,
machines, techniques, crafts, systems, methods of organization, in order to
solve a problem, improve a preexisting solution to a problem, achieve a goal,
handle an applied input/output relation or perform a specific function. It can
also refer to the collection of such tools, machinery, modifications, arrange-
ments and procedures. Technologies significantly affect human as well as
other animal species ability to control and adapt to their natural environments.

6. Laboratory

A laboratory is a facility that provides controlled conditions in which
scientific research, experiments, and measurement may be performed. Scien-
tific laboratories can be found in schools and universities, in industry, in gov-
ernment or military facilities, and even aboard ships and spacecraft. A labora-
tory might offer work space for just one to more than thirty researchers de-
pending on its size and purpose.

Labs used for scientific research take many forms because of the differing
requirements of specialists in the various fields of science.

7. The periodic table

There are many ways the Periodic Table can be used. The table can be
used to find the atomic number. The atomic weight is also indicated in the ta-
ble. The orbital arrangement of electrons is shown for each of the elements.
The common oxidation states are given. For most elements these numbers are
the same as the valence numbers.

The table enables us to recognize families of elements. And at last the ta-
ble can be used to predict the properties of the elements. The fact that the Pe-
riodic Table can assist in predicting properties of elements has helped in the
discovery of missing elements.

8. Dmitri Mendeleev

Dmitri Ivanovich Mendeleev was a Russian chemist and inventor. He
created the first version of the periodic table of elements. Using the table, he
predicted the properties of elements yet to be discovered.

Mendeleev was one of the founders, in 1869, of the Russian Chemical So-
ciety. He transformed Saint Petersburg into an internationally recognized cen-
ter for chemistry research.

Mendeleev worked on the theory and practice of protectionist trade and on
agriculture. Also he is given credit for the introduction of the metric system to
the Russian Empire.




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

9. Chemical plant

A chemical plant is an industrial process plant that manufactures (or oth-
erwise processes) chemicals, usually on a large scale. The general objective of
a chemical plant is to create new material wealth via the chemical or biologi-
cal transformation and or separation of materials.

Chemical plants typically use chemical processes, which are detailed in-
dustrial-scale methods, to produce the chemicals. The same chemical process
can be used at more than one chemical plant, with possibly differently scaled
capacities at each plant.

Chemical processes may be run in continuous or batch operation.
10. Forensic chemistry

Forensic chemistry is the application of chemistry to law enforcement or
the failure of products or processes. Many different analytical methods may
be used to reveal what chemical changes occurred during an incident, and so
help reconstruct the sequence of events. Forensic chemistry is unigue among
chemical sciences in that its research, practice, and presentation must meet the
needs of both the scientific and the legal communities.

Forensic chemists usually perform their analytical work in a sterile labora-
tory decreasing the risk of sample contamination.

11. What is ecology?

A few years ago, the average person would not have had the slightest idea
of this term. Today, the word is on everyone’s lips. The man in the street
usually associated it with the effect of pollution and our efforts to clean it up.
According to the definition of a biologist, on the other hand, ecology is the
study of plants, and animals in relation to their environment. A community of
plants and animals within a particular habitat is called ecosystem. Every plant
or animal of an ecosystem has a definite role to play to maintain an overall
balance in the system.

Homo sapiens, of course, is a part of the world ecosystem.
12. Pharmaceutical chemistry

Pharmaceutical chemistry and medicinal chemistry are disciplines at the
intersection of chemistry, especially synthetic organic chemistry, and pharma-
cology and various other biological specialties, where they are involved with
design, chemical synthesis and development for market of pharmaceutical
agents, or bio-active molecules (drugs).
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Medicinal chemistry

Encompasses synthetic organic chemistry and aspects of natural products
and computational chemistry in close combination with chemical biology, en-

zymology and structural biology, together aiming at the discovery and devel-
opment of new therapeutic agents.

Pharmaceutical chemistry is focused on quality aspects of medicines and
aims to assure fitness for purpose of medicinal products.




AHHOTUPOBAHMKE
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AHHOTHpOBaHUE U pedepUpoBaHHE

CymHocTh aHHOTHpPOBaHUS U pedepupoBaHUS 3aKIIOYAETCA B MaKCHU-
MaJbHOM COKpaIleHUH 00beMa UCTOYHHKA HH(POPMAIIMK MIPH CYIIIECTBEHHOM
COXpaHEHUU €r0 OCHOBHOTO COJIEP>KaHUS.

AHHOTHpPOBaHHE U PePEPUPOBAHUE — ITO CIOKHBIN MBICIUTEIBHBIN TTPO-
mecc, Tpedyromuii oT pedepeHTa He TOJBKO XOPOIIETO BIIAJCHUS WHOCTpaH-
HBIM SI36IKOM, HO W CIICIIHAIBHBIX YMEHHUH IMPOBOIUTH KOMIIPECCHIO MaTepra-
Ja: KpaTtko CPOpMYJIUPOBATH CBOM MBICIH, BBIJACIUTH IJIaBHOE, OTCEHUBATH
BTOpOCcTenennoe. OHako, aHHOTUPOBaHUE U peeprupoBaHrEe OCYIIECTBIISIOT
KOMITPECCHUIO TIEPBOMCTOYHHMKA MPHUHIUIHAIBHO PAa3JIMYHBIMUA CITOCOOaMHU.
AHHOTaNUA JaeT caMoe OO0IIee MPEICTaBICHUE O TIEPBOMCTOYHUKE U He MO-
arcem 3amenums €ro. Pedepar coobimaer Bce CymecTBeHHOE COep>KaHue Ma-
TEpHaJa U 6HOJHE MOJNCEeNm 3aMeHUMb TIEPBONCTOYHUK.

AHHOTAIUA

AHHOTaMsl — 3TO MNPEACIIBHO CXaTas XapaKTEepUCTHKAa MaTepuala, He
pacKpbIBaOIIAsl €r0 COACPKAHMS U HE OTpaXkarollas TOUKY 3PEHHs aBTOpa.
AHHOTanUs JIMIIb MEPEYUCHSIET T€ MOJOKEHHS, KOTOpbIE MPEACTaBICHbI B
MEPBOMCTOYHUKE, UHHOPMUPYS, TAKUM 00pa3oM, O HATUUYUU padOTHI MO JaH-
HOIl mpoOseMaruke. M3 aHHOTAaMM MOKHO MOJYYUTh OTBET Ha BOMPOC:
«O 4em roBopuUTCs B IEPBOMCTOYHUKE?)

PasznmuyaroT nBa THUIIa aHHOTALIUN:
- ornMcarenbHasg aHHOTAIUA

- pebepaTuBHAsI aHHOTAITUS

OnucarenpHas AHHOTAallMA JIMIOb IICPCUHHUCIIACT BOIIPOCHI COACPKAHUA
IICPBOUCTOYHHKA.

PedeparuBHas anHOTaIMsI, KPOME ITOTO, B MPEJACITHHO CXKATOM BHJIC TIE-
pelaeT BbIBOJBI IO KAXKAOMY U3 BOIIPOCOB U 110 MaTEPUAIy B LIEJIOM.

Cpennuii o0beM anHoTaIuu cocrapisieT 600 rmevatHpx 3HaKOB win 50-70
CJIOB.
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Pedepar

Pedepar — 310 orpannueHHoe MaibIM 00BEMOM U BMECTE C TEM HamboJee
[IOJJHOE M3JI0KEHHE OCHOBHOI'O COJIEp)KaHUsl IEepBOMCTOYHMKA. Pedepar
IpearnonaraeT KpUTUIECKOE OCMBICIEHUE BCET0 MaTepraia IEpBOUCTOYHHUKA.
CocraBuTenp pedepara MOXKET AaBaTh CBOIO OLEHKY MO3UIMH aBTOPA, COIOC-
TaBJISTh Pa3IMYHbIC TOUKH 3peHus. TakuM oOpa3om, mepeaanas TO, 4TO HETO-
CPEACTBEHHO COJEPKUTCA B MEPBOMCTOYHHKE, TO €CTh OTBEYas HAa BOIIPOC
«Kaxkas uHpopmaius coaep UTcsi B UCTOUHUKE?», pedepaT OJHOBPEMEHHO
MpeICTaBIsIeT COO0 HOBBIN CAaMOCTOATEIbHBIA MaTepUall.

B cdepe HayuHOl nesrenbHOCTH, pedepaT SBIAETCS OJIHHM U3 CaMbIX
pacnpoCTpaHEHHBIX JKaHPOB MUCBMEHHOro coodmeHus. O0bem pedepaTa
MOJKET OBITh Pa3IMYHBIM U OIpPEIEISIETCS COJAEP)KaHUEM IEPBOUCTOYHUKA,
KOJIMYECTBOM CBEJICHUN U UX HAyYHOW LIEHHOCTbIO. CpenHuil 00beM TeKcTa
pedepara B N€YaTHBIX 3HAKAX:

500 — ny1s 3aMETOK U KpaTKUX COOOIICHHIA;
1000 — st cTaTelt cpeaHero oobema;

2500 — st MaTepuasioB 00IBIIOT0 00beMa.
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1. CocTraBbTe onmcarebHbIE AHHOTAIUH K CJICAYIOIIUM CTAaTbAM:

Rare Earth Minerals

Praseodymium and dysprosium join 15 other elements in a group called
'rare earth minerals'. They are actually not rare. They are quite widely spread
out on the earth's crust. Here's a picture of the periodic table with the rare
earths marked:

Rare Earths All Around Us

Rare earths are widely used in making electronic devices, like your com-
puters and laptops, mobile phones, digital cameras and portable music play-
ers.

Let's look inside a digital camera. The lens is made from a special glass
that has lanthanum or lutetium in it, so that the images have no distortion. The
electronic circuit board has many tiny magnets in it, made from neodymium,
samarium and many other rare earths. Europium and terbium are what help
make the display look so colourful. All of these elements, in just one device!

Combinations of rare earth oxides are also used to make high temperature
superconductors, which are used in MRI and maglev trains. And new uses are
being discovered every day.

Rare Earth Diplomacy

Few of us can imagine going out today without our mobiles and music
players. We can't imagine a house without an LCD TV or an office without
laptops. In the future, we'll have even more electronic gadgets. That means we
need more supplies of rare earths.

However, concentrated ores of these minerals are quite rare. They are of-
ten found with thorium, a radioactive element. Because of this, mining and
refining these elements is both expensive and dangerous.

Today, 97% of all rare earths are mined in China, from the Gobi desert.

This makes countries which have many electronics industries - like Japan,
India, Taiwan and South Korea - dependent on imports from China. In recent
times, as China develops its own electronics industry, the availability of these
minerals to other countries has been reduced.

Today a worldwide search is on for sources of rare earths outside China.
India, Brazil, Canada and Australia have reserves, from which thousands of
tons can be mined.
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Molecular Robots

Now few of us suffer much from infectious diseases like malaria or typho-
id, and many of us live longer lives. But with age come a new kinds of illness
like Alzheimer's. Completely new kinds of medicines are needed to treat such
ilInesses.

Geneticisorders

Sometimes we fall ill because something is wrong in our genes. A gene is
simply a fragment of DNA that encodes information on how to make a pro-
tein. This information is copied from old DNA to new one by an enzyme
known as DNA Polymerase. But sometimes, the enzyme makes errors, just
like we make spelling errors when copying a passage from a book.

Spelling errors in DNA can be serious. The machine that reads the infor-
mation in each cell of our body (called a ribosome) cannot guess that these are
errors. Because of this, it will make the protein wrongly. And a wrongly made
protein can be very dangerous.

In a disease like Alzheimer's or Parkinson's, the wrongly made protein
cannot do its work correctly. Instead, the protein molecules lump together,
and prevent the cell from doing its natural job. If these lumps become very
large, they can be seen through a microscope or through CT scans. These
lumps (called plagques) often form in the brain, leading to forgetfulness, shi-
vering of arms, and finally lead to dementia.

The patient can be helped if we could find a way to break up these pla-
ques. That's where DNA robots can Gene Surgery.

DNA exists as a double helix in our body, but single strands of DNA can
have very interesting shapes. This shape is decided by the sequence of the
DNA. DNA of certain shapes can function like enzymes themselves, and car-
ry out chemical reactions inside the cell. These reactions include correcting
wrongly spelt DNA.

So if one can make the DNA with the right sequence, it will get the right
shape. Then you can use it to correct the spelling errors in the genetic code.
This in turn means that the cell will make the right type of protein, which will
not form plaques. Molecular robots can also be designed to break up existing
plaques.

Molecular robots are still a long way away from daily life, but scientists
have made much progress. Now they've even begun to figure out ways to
program these robots, so that they will do exactly the task they are meant to,
without any side-effects. So if you plan to go into biotechnology, you might
find making and programming these robots an exciting career challenge!

I
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Some doctors have tried gene therapy before by introducing the correct
version of a gene into a cell. But it has many problems, since getting the cor-
rect gene into every cell is still a challenge. Even then, the wrong gene will
still be making the wrong protein. Using a molecular robot can overcome this
problem, since the robot can correct the original gene that was wrong.

Meet the New Plastics

Things made of plastic, from credit cards to spoons to bags, have become
so common in our lives that we can hardly think of life without them. Yet all
plastics are made from petroleum, which will run out in a few decades. What
do we do next?

How plastics are made

All plastics are polymers, that is they are made of a molecule which is it-
self made of hundreds of small molecules. These units are called monomers.
Polyethylene (used in plastic bags) is made from a monomer unit called ethy-
lene. Similarly styrofoam (used in disposable cups and plates) is made from a
unit called styrene. PVC, which is used to make things like buckets and even
plastic doors, is made from units of vinyl chloride linked to each other by
chemical bonds.

All these units ultimately come from petroleum. But the reserves of petro-
leum are quite rare, and will run out in our lifetime. Most of the petroleum ex-
tracted from under the ground and the sea is used to make petrol and diesel
for fuel. So we need to look for other sources of monomers.

Plastics are non-biodegradable, that is bacteria cannot break them down
into simpler chemicals, unlike vegetable peels or paper. Read more about the
harmful effects of plastic bags here.

Plastic from potatoes

Potatoes contain a lot of starch (cellulose), which can be used to make a
plastic-like material quite easily and cheaply. This plastic is not very strong or
long-lasting. It is also very easily broken down by bacteria (see an article
about eco-friendly plastic here). But that makes it the ideal material for mak-
ing disposable spoons, cups, plates etc. In fact many companies have already
begun to do so, and they have given it a nice name too - Spudware!

Plastic from chicken feathers and soybeans

The circuit board you see on electronic devices is made of a light but dur-
able plastic, on which tiny electronic circuits are soldered on. Mingjiang Zhan
and Richard Wool of the University of Delaware do research on ways to make
these boards from common materials. They found that a material derived from

I
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chicken feathers and soybeans does as well as plastic ones, and is much
cheaper. As computers, mobile phones and other electronic gadgets spread
through the world, we'll need millions of these feather-bean boards!

Orangeware

A team from Cornell University found another way to make plastic. They
used orange peels, and another material that is becoming increasingly com-
mon in our atmosphere - carbon dioxide. Orange peels contain a chemical
called limonene (the same thing that gives the orange-y smell). The team
found that you can convert it to limonene carbonate, which could then be po-
lymerised into a useful plastic called poly-limonene carbonate (PLC). This is
in fact a de-polluting plastic, because to make it you need to remove CO, from
the air, rather than add to it.

We hope that you'll be inspired to make something equally clever from
materials lying around the house too!

Does Distilled Water Conduct Electricity?

Most of us are familiar that wires and metals conduct electricity. Howev-
er, did you know that water too can help electricity travel? But not every wa-
ter conducts electricity and the rate of electricity conduction is also different.
Wondering how? Let us explain...

What Is Distilled Water?

Plain water contains dissolved minerals like calcium, magnesium, iron
and sodium. When water is boiled and the steam is allowed to condense in a
reservoir, the pure liquid that remains, devoid of minerals, is called distilled
water.

What Is Electricity?

Understanding how electricity travels will help answer the question "Does
distilled water conduct electricity?”. But first, we need to start with under-
standing 'atoms'. When an atom has more protons than electrons, it has a posi-
tive charge. When the atom has more electrons than protons, it has a negative
charge. Atoms prefer to have a neutral charge and will swap electrons to be-
come neutral. As electrons are passed from one atom to another, a flow of
electricity is created.

Since distilled water is purified and does not contain any impurities, it is
unable to conduct electricity. Water molecules on their own have no charge
and as a result they cannot swap electrons. Without the swapping of electrons,
electricity is unable to travel through distilled water.

I
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Salt water, on the other hand, is considered a good conductor of electricity
because it contains ions in it. Tap water, although it doesn't taste salty, can al-
so conduct electricity because it isn't pure. The water from the kitchen sink
often has traces of minerals such as calcium, Ca2+, and magnesium, Mg2+
and can help conduct electricity.

Why is Sulfuric Acid Called the King of Chemicals?

What's common to petrol, fertilizers, cars and soaps? They, like a lot of
other things, require sulfuric acid to be made. That's why sulfuric acid is
called the king of chemicals.

The uses of sulfuric acid

Sulfuric acid is involved, in some way or the other, in the manufacture of
practically everything. Indeed, the production of sulfuric add is sometimes
used as a measure of how industrially advanced a country Is. India produces
about 48 Lakh tonnes of this add a year.

60% of all sulfuric acid produced is mixed with crushed phosphate rock to
make phosphoric add. Phosphoric acid has two uses - to make phosphate ferti-
lizers, and to make sodium triphosphate, which is a detergent.

Lots of sulfuric acid is used to clean up rust from steel rolls. These
cleaned up rolls are used to make cars, trucks, as well as household ap-
pliances. Sulfuric acid Is used in petroleum refining to make high-octane pe-
trol, which burns efficiently. It is put in the lead-acid batteries of your car bat-
tery. It is used to make aluminium sulfate, which is needed for making paper.
It is used to make ammonium sulfate, a common fertilizer. It is used to make
... well, it is used to make practically everything!

On earth, sulfuric acid does not exist in a natural form. But on the planet
Venus, there's plenty of it. There are lakes of the acid, which evaporate to
form clouds, which then rain sulfuric acid upon the Venerean surface. The
USSR's Venera-3 spacecraft landed on Venus on March 1, 1966 and was di-
gested in minutes!

Handling sulfuric acid

Never handle sulfuric acid yourself. If you spill a drop on your hand, it
will react with the tissue, burning it instantly. It also causes dehydration.
Fumes of sulfuric add can cause blindness, and damage the lungs if inhaled.
In case you accidentally spill acid on yourself, wash it under a tap for fifteen
minutes at least, so that even the tiniest drop is washed away.

Even dilute sulfuric acid is dangerous. When handling sulfuric acid, al-
ways wear thick gloves and a lab coat or apron. Never handle it on an open

I
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bench, but use it in a fume hood. Never pour it from the bottle, but always use
a thick glass pipette with a rubber bulb. The best is to let your teacher handle
it, while you stand aside and watch.

Sulfuric acid is often stored in concentrated form. When diluting it, never
pour water into the acid. That will make the whole thing explode. Instead
keep crushed ice (made from pure water) in a large beaker, and pour the acid
onto it, drop by drop. The ice absorbs the heat of the reaction, so it won’t eX-
plode. When the ice melts, you get dilute sulfuric add.
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Il. CocTraBbTe pedpepaTuBHBbIC AHHOTAIUM K CJIEIYIOIIUM TEKCTAM:

Discovery of Titanium

W. Gregor in England and M.H. Klaporth in Germany discovered tita-
nium independently in the 1 790s. Titanium was named by M FI Klaporth af-
ter the children of Gaia, the earth goddess of Greek mythology. In the initial
period, the metal was rare and this was largely because of the fact that isola-
tion from its ores was difficult and there was little demand for the metal.

However, the fact is that it is the seventh most abundant metal found in
the earth's crust. It is up to 100 times as plentiful as everyday metals such as
copper, zinc and nickel and 400 times more common than lead.

By the middle of the 20th century, titanium became famous and was con-
sidered a great discovery among the elements when it was found to have
properties that suited ideally to the demands of modern technology. Titanium
ores are now mined to the extent of 3 million tonnes each year, while 100
thousand tonnes of the metal itself are produced annually.

Titanium Oxide, the Whitest Substance Known

Small concentrations of titanium are widespread in rocks, and it is a
common contaminant of ores of iron. The powdered oxide that is formed by
purification of rutile, which is the principal ore, is the whitest material known,
and is the standard against which other white substances are compared.

Till now, the main pigment in white paint was lead carbonate. However,
this is poisonous and tends to darken with age because of the reaction with
sulphur compounds from burning fuels. The extreme whiteness of titanium
oxide combined with its lack of toxicity meant that this compound has now
almost completely replaced white lead in paints.

Use in Architecture

Titanium is one metal that also finds a use in architecture. In architecture
it provides the outer shell of certain buildings. It has the appearance of steel,
but does not rust. The walls of the Glasgow Science Centre, for example, are
clad in a titanium skin.

Medical Uses of Titanium

Almost by accident, new properties of titanium were discovered in the late
1960s. The properties suggested a unique potential in the medical field. When
titanium is fixed in contact with bone for more than a few months, the bone
grows into it and this process is known as osseointegration.
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No adverse reactions have been observed till date from the body's immune
system, nor has the metal shown evidence of even the slightest toxicity. The
best part of this metal is that it does not get corroded by body acids either.

Today, titanium is now seen as the ideal material for the use in bone re-
placement and strengthening operations. Earlier, stainless steel was the metal
that was traditionally used for this even though this is rigid and does not flex
well with bone. However, the stainless steel does bond with bone in the same
way as titanium.

Though pure titanium is too soft for use in hip-joint replacement, it is
easily strengthened by alloying with other metals. Traditional hip replacement
therapy remains effective. Titanium joints last very much longer. Extensive
use in dentistry and cleft palate repair has also been undertaken; many pros-
theses are still performing their tasks. The potentially fatal weakness, known
as an aneurism, in which artery walls bulge dangerously, can now be success-
fully treated with a titanium mesh implant.

Other Uses

Titanium in powdered form is used to produce sparks in many fireworks.
It has density that is greater than that of aluminum, but less than those of iron
and copper. The lightness when combined with its strength and ability to
withstand high temperatures makes it virtually the designer material for the
construction of aircraft parts, jet engines and spacecraft.

As technology advances, the demands for this versatile metal of 10w den-
sity, high strength and zero toxicity Is sure to multiply.

What is RNA?

Almost everyone has heard of DNA and knows the role it plays in heredi-
ty. But what exactly is RNA?

RNA or Ribonucleic add is similar to DNA in many ways at the structural
level. However there are certain differences that are present in RNA chemi-
stry that make it very different than DNA.

RNA serves many functions in a cell and is typically a linear polymer that
consists of a sugar-phosphate backbone with nitrogenous bases projecting off
the backbone. This structure is very similar to DNA. Both of these nucleic ac-
ids carry genetic information, which is based on the order of the bases that are
present along the chain of the molecule. The presence of a single atomic
change in the sugar molecule used in the synthesis of RNA makes its chemi-
stry different from that of DNA.
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Sugar-Phosphate: Backbone of RNA

The backbone structure of the RNA polymer encodes no genetic informa-
tion but provides the linear, molecular pole off of which the different nitro-
genous bases are hung. Just as in DNA, the sugar molecules are joined to-
gether through "phosphodiester bonds". This means that the sugar molecules
actually have phosphate groups that are already attached to them. In fact,
every sugar molecule containing "nucleotide” is used as a precursor in the
synthesis of a nucleic add. This molecule must contain a chain of three phos-
phates, which is separated by oxygen (O-P-O-P-O--P--O) and is attached to
one specific carbon atom of the sugar, which is known chemically as the
number 5 position.

Similarities between RNA and DNA

RNA and DNA both encode specific genetic information. Both molecules
use nitrogenous "bases"” to convey this information. Adenine, guanine and cy-
tosine (the letters A, G, and C) arc used in both. The bases are attached to the
sugar molecule through a bond at the number 1 carbon atom.

Structurally, both RNA polymers and DNA polymers are able to form a
helical structure. DNA is well known for being present in cells as a double he-
lix, where two strands of complementary DNA intertwine with each other.
Most RNA inside a ccli is synthesized as a single stranded molecule. Yet, it is
well known for forming a large amount of double stranded regions when
complementary sequences of bases within a single molecule form self-
complementary double helices.

Thus, RNA is not very different from DNA and is just as important as our
DNA.

The Dangers At Home

It is so refreshing to get back inside the house after a tiring day, leaving
behind the noise, air and light pollution of the traffic. But did you know that
pollution is as serious a problem indoors as it is outdoors?

The Unseen Dangers

As cities grow, buildings have become more crowded, with stuffy rooms
and poor ventilation. Because of this, many pollutants get trapped in the in-
door air and their concentration increases over time. Let's have a look at some
pollutants.

Fossil Fuels: Whenever you cook food at home, some of the LPG gas you
use escapes unburnt. LPC contains gases like hydrocarbons, carbon monoxide
and nitrogen oxides. Though released in quantities that are too tiny to detect
or cause immediate harm, over time these gases can accumulate due to poor
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ventilation. Lesser fortunate families that use kerosene or firewood face even
greater dangers. These pollutants can cause asthma, heart disease and cancer.

Smoking: It is sad but true that many people smoke at home. Smoke from
bidis, cigars and cigarettes contain about 4000 different compounds. Some of
the dangerous ones include formaldehyde, nicotine, aromatic hydrocarbons
and particulate matter. Apart from harming the smoker, people around the
smoker are also affected. Smoking is a major cause of asthma, cancer and
lung infections.

Volatile Substances: We use many organic chemicals around the house,
school or office for various purposes, including floor cleaners, paints, disin-
fectants, detergents, furniture polish, and laminates. These contain compounds
like formaldehyde, toluene and acetone, which evaporate at room tempera-
ture. Much of the formaldehyde indoors comes from construction materials
like plywood, particle boards, and insulating foam. These substances can
cause skin rashes, irritate the eyes and lead to allergies.

Pollen and spores: Homes where the humidity is high (i.e. a lot of water
vapour in the air) encourage the growth of fungi, moss and bacteria, which
release spores into the air. These flourish in places like attics and corners that
are difficult to reach and clean. House plants reared for their pretty flowers
release pollen into the air. Pollen and spores cause asthma and allergies in
sensitive people. Bacteria and fungi cause infections in the respiratory and di-
gestive system.

Radioactivity: There's radioactivity all around us, because of the small
guantities of uranium present in the soil. Over time this uranium decays to
form radon gas, which accumulates in the house if poorly ventilated. Radon
also escapes from cement, where It was originally trapped during its manufac-
ture.

Making homes healthier

Reducing the effect of these pollutants requires just a few simple meas-
ures. Proper ventilation of the house Is the best way. Every day, it pays to
switch off the A/C for a few hours, open all the windows fully and switch on
the exhaust fans. Don't allow anyone to hurt you or themselves by smoking
indoors. When cooking food, ensure your burner burns with a bright blue
flame (complete burning) rather than a flame tinged with yellow (incomplete
burning).
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Chromatography

How chromatography works

First, we need to understand the principle of differential solubility. The
'solubility’ defines the maximum amount of a substance that will dissolves in
a given volume of solvent. A substance will have different solubilities in dif-
ferent solvents, e.g. Sugar dissolves a lot in water, but not in oh, while wax
dissolves in oil but not water (you can try this at home).

So if you had a mixture of substances, you could add it to a mixture of
solvents. The substances in the mixture dissolve in the solvent which they are
more soluble In. This separation is what is called chromatography. You can
then separate the solvents, and find what substances (and how much) got dis-
solved in them by analytical methods.

Types of chromatography
There are many types, based on the nature of the solvent.

The simplest is paper chromatography. The substance to be tested is
placed on a filter paper, which Is then dipped in a mixture of solvents. Com-
mon solvent mixtures are water and acetone, water and alcohol, or a mix of all
three. As the solvent travels up the paper, different components of the sub-
stance dissolve in their solvents. As the solvent moves, the dissolved sub-
stance moves along with it.

Filter paper Is made of cellulose, which has a strong affinity for water;
hence water travels the fastest up it. What's dissolved in water will rise with it
and move to a greater distance than what's dissolved in another solvent. When
the solvent has risen almost to the end of the paper, it is taken out, dried and
subject to chemical testing.

Other types of chromatography

For advanced analysis, scientists use column chromatography, in which
the solvent rises up a column of specially prepared matrix, rather than paper.
In gas chromatography, the solvents are in the form of gases. In high pressure
liquid chromatography (HPLC, pictured), the separation happens under high
pressure.

Affinity chromatography is a special type, in which the chromatographic
column itself acts as one solvent. As the substance passes through the column,
it attaches to the medium, while impurities pass out with the solvent. This is
very useful in purifying drugs.

You can try this interesting experiment. Take a narrow iron pipe a few cm
long, and attach a small magnet on the inside. Now make a mixture of iron
filings and sawdust in water. Pour it slowly into the iron pipe and collect the
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outflow at the other end. Pour the outflow down the pipe again a few times.
Do you notice the iron filings stick to the magnet, and the sawdust come out
in the outflow? You just experienced affinity chromatography!

E-waste: Reduce, Recycle, Reuse

Nowadays, we've hardly bought a new mobile phone or computer that
new models appear. Have you ever wondered what happens to those old
phones and laptops we stopped using?

E-waste: a problem and an opportunity

Everyday, millions of tonnes of refrigerators, televisions, mobile phones
and computers are discarded around the world. Together, these are called
electronic waste or e-waste. These are very complex things, containing metals
like copper, tin, cadmium, mercury and lead, as well as plastics and wood.
Disposing of them is now a major international problem.

E-wastes are not degradable by soil bacteria. Nor can they cannot be de-
stroyed by burning. When they are dumped in landfills, they occupy too much
space and leak out dangerous chemicals into the air or soil. It these enter
sources of drinking water like rivers or wells, they can cause serious health
problems in humans, animals and plants alike.

Methods of dealing with e-waste

You can deal with your e-waste in three easy ways. Reduce, Reuse and
Recycle.

The first is the hardest. Let's not buy a new phone or TV till the one you
have is worn out completely. But then, when we see new models advertised
all around us, it's hard to resist temptation.

The second way is to offer them to someone to reuse. The next time we
buy a new computer or gaming console, let's donate the old one to a charitable
organization. They will use them to teach those less fortunate than us.

Some companies will offer to exchange their old products tor new ones.
They can then remove several parts that are not worn out from the old ones
and use them again in new devices. Next time you buy an electronic gadget,
buy one from a maker that has a recycling policy.

And lastly, we can help by recycling. The lead, cadmium, mercury etc.
that are present in discarded electronics can be extracted for several other
uses. Many electronics stores now have collection points where we can dis-
pose of old phones, PCs etc. These are then shipped to recycling plants.

Next time you buy an electronic gadget, buy one from a maker that has a
recycling policy.
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What happens in a recycling plant

In a typical e-waste recycling plant, electronic appliances are first crushed
and pulverized. Metallic and non-metallic components are then separated us-
Ing magnets and chemical methods.

The metallic components are smelted down to recover the original metal
again. This is specially done for metals like gold or platinum. Other metals
like iron are oxidized, so that they can be returned to the environment in a
harmless state. Wood is ground into sawdust, which is used as packaging ma-
terial. Plastics can be more tricky, but they are recycled to make buckets, jars
etc.
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I11. U3n0:xuTe comep:kaHue ciaeaylONIMX cTaTeil B Bujae pedepara:

Biochemical Evolution

How life evolved?

Now picture this, imagine swimming in a cosy volcanic vent of searing
heat. Ammonia and methane swirl like a cosmic bowl of soup. Steam rises
from the water into the thick chemical atmosphere. Suddenly, a bolt of
lightning strikes the sky. The ammonia and methane combine just at the wa-
ter's surface and is fed by the heat from below. At that moment something
new appears: an amino acid; a protein; which is a building block for life itself.
According to scientific convention, that's how it happened over 3.8 billion
years ago here on Earth.

Ever since Darwin sailed to the Galapagos and wrote his first theories of
evolution, scientists have been trying to find the origins of life. Humans have
been trying to find this very thing long before Darwin ever hypothesized that
human beings evolved- as all animals did from organic compounds. But in re-
cent years more evidence has been found through evolving technology and
research. Science and mankind have been provided with some new answers
about an old problem. If we did evolve from simple compounds in a complex
environment, then how did it happen?

Scientists currently believe that planet Earth formed around 4.5 billion
years ago after the "Big Bang" created our universe. Then, sometime around
3.8 billion years ago, the first rock formations began to appear, and microor-
ganisms known as arch bacteria developed. Around 7 billion years in be-
tween, life began as a result of a specific set of necessary elements, and ran-
dom chance.

Beginnings of Biochemical Evolution

We know that the so-called "primordial soup” of our world was made up
of lots of water on the surface, and great quantities of methane and ammonia
in the atmosphere. Below the surface of the water, volcanoes were conti-
nuously erupting and underwater land masses were being created. These land
masses eventually rose to the "surface".

The volcanoes were also creating a lot of heat and steam. A great storm of
chemical activity in the skies of that primordial Earth was also getting added
to the heat and steam mixture. The movements of Earth, sky, and chemicals
resulted in electrical storms. Based on recent studies in microbiology, bio-
chemistry, and chemical palaeontology, scientists believe that either electrical
activity or a catalytic metallic ion was created which led to the creation of
amino acids.
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Amino acids are the simplest forms of an organic compound. They are al-
so proteins. DNA and RNA derive from the successful building of protein.
Once DNA and RNA begin to build upon themselves, complex organic mate-
rials are created including living cells such as bacteria, and amoebas. By 3.5
billion years ago cyan bacteria had developed.

Around 2.2 billion years ago, photosynthetic bacteria had utilized enough
chlorophyll and emitted "waste" to create an oxygen rich atmosphere. It was
approximately 2 billion years ago when bacteria developed into eukaryotes
which were regarded as the first complex living cells. Many of the ancient
water-bearing bacterium can still be seen today in the fossilized mounds
called as stromatolites along different beaches around the world. These stro-
matolites are serving as a great evidence that scientists are using to investigate
the era of the primordial soup. At first, scientists did not realize that these
mounds were in fact fossilized bacteria.

The Contribution of Bacteria

Bacteria are found in all shapes, sizes, and conditions. Bacteria can thrive
in just about any environmental condition right from extreme heat to extreme
cold. As a result, scientists have been exploring the Arctic and Antarctica to
find clues to Earth's bacterial past. Bacteria fossils as well as young living
bacteria have been found hidden in these harsh places. Scientists have also
found bacterial fossils in salt beds that are hidden elow the Earth's surface.

With the sedimentary layering of Earth over time, crystals are formed
when moisture is trapped. Scientists found ancient Bacillum bacteria in salt
crystals that were found in the New Mexico desert. The samples were revived
and new spores were produced after millions of years of imposed hibernation
in salt crystal. The estimate for this particular sample is 256 million years old.
The discovery takes us one step closer to the study of the elements and events
that spawned life on our world 4 billion years ago.

In the end, we may never know what exactly happened in that ammonia
and methane filled world of chemical storms and volcanic heat. But with each
day of new inventions, technological advances in biochemistry, we will learn
more: more about our world; and ourselves.

The Colourful Truth About Dyes

We all like to wear colourful clothes. Whether a special occasion or just
daily wear, it's always nice to add a little colour in our lives. Dyes are the
chemical substances that are responsible for turning plain cloth into the co-
lourful garments that we wear every day.
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What are dyes?

Dyes arc substances applied in agueous based solutions to a fabric to give
it a colour. What makes a dye different from a pigment is that pigments arc
usually insoluble. Most of the dyes that we know arc natural dyes found in the
plant kingdom, available from a number of root, berries, bark, leaves and
wood.

The structure of dyes

You may have noticed that sometimes when you wash your clothes the
colour seems to seep out of them. As a result when you dry your clothes, they
seem to become faded. Some dyes just stain fabrics and get washed away bit
by bit whenever you wash your clothes. Good dyes on the other hand chemi-
cally attach themselves to the molecules of the fabric that you are dyeing.

Different dye molecules arc unique. Each is shaped differently so that it
absorbs light in a different way. This results in the colour of the dye being dif-
ferent. Often a third molecule is added to a dye. This acts as a bond between
the dye molecule and the molecule of the fabric that the dye is being applied
on.

The study of dyes made organic chemistry popular and is even lead to the
invention of drugs based on the chemical intermediates of dyes, like the in-
vention of aspirin and sulfonamides.

Synthetic dyes

Today there are a variety of synthetic dyes in use. These are more popular
than natural dyes because of the wide range of colours that they offer and be-
cause they are cheaper and better than the natural ones. The first synthetic dye
used, mauveine, was discovered in 1856 by teenage William Henry Perkin.
He created this dye out of coal tar.

Today synthetic dyes are classified by how they are used to dye fabrics.

Add dyes are highly reactive water soluble dyes that arc used to colour fa-
brics like silk, wool and nylon.

Mordant dyes use a substance that fixes the dye, making it resistant
against water, light and perspiration. These dyes are usually used for colour-
ing wool.

Basic dyes are used with acetic acid to dye acrylic fibres.

Vat dyes are not soluble in water and need to be reduced in alkaline liquor
to get a water soluble, alkali metal salt of the dye. This can then be easily ap-
plied onto the fabric. When the fabric is subject to oxidation the original inso-
luble dye is reformed.
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Disperse dyes are used to dye fabrics of polyester and are available as a
paste or powder.

Sulfur dyes are the dyes that are used in large quantity. These dyes arc ap-
plied in two part dyes. The first part produces a pale yellow colour while the
second part uses a sulphur compound to produce dark shades and black.

Why are dyes important

The study of dyes made organic chemistry popular and is even lead to the
invention of drugs based on the chemical intermediates of dyes. This includes
the invention of aspirin and sulfonamides.

Research in dyes Is also responsible far colour photography as we know
it. In 1873 the German photo chemist Hermann Wilhelm Vogel added dyes to
film that was only sensitive to blue and UV light, allowing the film to capture
the colour green. By 1907 the French Lumiere brothers had perfected a colour
process for the public called Autochrome. Today dyes are also widely used in
printing, where the colours of cyan, yellow, magenta and black combine to
farm all the colours visuals that you see printed.

Few Facts About Fuel Cells

Have you heard of the electric car? These cars are very similar to the
normal cars. What makes these cars different is that they use large batteries to
power them instead of using petrol. What make these environmentally friend-
ly cars possible are fuel cells.

Understanding fuel cells

A fuel cell is an electrochemical cell that is used to produce electricity
with the help of combustible substances like hydrogen, propane, methane, ar-
id diesel and in some cases even gasoline. A fuel cell does not require the
chemical energy to be converted ta mechanical energy for use. This conver-
sion process usually wastes a lot of energy.

History of fuel cells

The fuel cell dates back to 1838, when German scientist Christian Frie-
drich Schonbein came up with the idea of a fuel cell. This idea was further
experimented by Welsh scientist Sir Wiilliam Robert Grove in February 1842
who created a working device that operated on the principle of fuel cells.
Much later in the 1950's, W. Thomas Grubb and Leonard Niedrach, scientists
working for the General Electric Company (GE) further improvised on the
design by using hydrogen as the main source of fuel. This design of the fuel
cell was used in various American space missions conducted by NASA.

I




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

Benefits of fuel cells

Essentiality fuel cells are like a battery that does not require charging. As
long as there is a source of fuel, it can keep producing electricity indefinitely.
The advantages of fuel cells are numerous. Fuel cells unlike combustion en-
gines are very easy to refill and will keep working as long as there is a fuel
source. They are highly efficient and operate without making much noise un-
like combustion engines. Fuel cells also do not release any harmful pollutants.
Fuel cells are easy to maintain, as there are no moving parts, and absence of
friction.

The chemistry of fuel cells

Fuel cells work on an electrochemical reaction that converts chemical
energy into electricity using a fuel source in the process. There are different
types of fuel cells all of which have slightly different electrochemical reac-
tions. However, the overall process is always the same. Fuel is oxidized at the
anode, the electrons flow through a circuit and the fuel is reduced at the ca-
thode. Hot air and water is generated from the waste heat produced by the op-
eration of the fuel cell.

Fuel cells that run on hydrogen are compact and very lightweight. What is
more they have a combustion efficiency of just under a 100%. Many large au-
tomobile companies like Chrysler have developed cars and buses, which run
on fuel cells. if majority cars arc made with fuel cells instead of combustible
engines it will reduce our dependence on fossil fuels and it will be a major
step forward in solving the problem of global warming. Cars that run on fuel
cells enjoy zero tailpipe emission. This means that no harmful pollutants are
released. Even in India you can find cars that use fuel cells such as the Reva.

In addition, it is just not cars and buses. The world's first official fuel ccli
boat HYDRA was made in Germany and there is even a submarine that runs
on fuel cells. it has the capacity to hold 22 people. Companies are developing
cars, buses, scooters, forklifts, boats, trains and even planes that will work on
fuel cells.

The Fundamentals of Fermentation

Though you may never have heard of fermentation, you are likely to have
experienced it. Fermentation helped make that piece of toast you had for
breakfast. It is also responsible for making yoghurt, wine and beer.

The discovery of fermentation

Fermentation has been used to make alcoholic beverages like mead, wine
and beer as early as 7000 BC in the Middle East. It was Louis Pasteur, who
was the first person to discover the science behind fermentation. Yes the same
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Louis Pasteur who discovered the cure for rabies. In 1857 he described fer-
mentation as the process that brought about the changes in yeast and micro-
organisms in the absence of air. It was later in 1907 that the Nobel Laureate
Eduard Buchner discovered that fermentation Is caused by a yeast secretion
called zymase. By 1920 scientists realized it was not only yeast that was re-
sponsible for fermentation but, it also occurred in other substances of glucose
utilization.

What is fermentation?

Fermentation is the conversion of a carbohydrate like sugar into an acid or
alcohol. This is a chemical process in which micro organisms including bacte-
ria, yeast and mould break down sugar. The result is the release of water, al-
cohol and carbon dioxide. Fermentation also creates lactic acids in certain
foods. It occurs naturally in different foods including a variety of grains,
fruits, juices, and other organic liquids. Milk is fermented to give a variety of
products including Yoghurt, and other milk products like Indian Lassi and the
Yakult of Japan and China.

Why is fermentation useful?

Fermentation is a process in which you can preserve food. By fermenta-
tion the food retains its enzymes, vitamins and other nutrients that are usually
destroyed by other food processing, as there is no heat involved in the
process. Foods that are fermented have an additional nutritional value. They
are rich in vitamins like B and minerals like iron. This means that fermenta-
tion of food is an ideal way to preserve the food without losing nutrients.

Though fermentation is a natural process, man has discovered how to
ferment things in a controlled process. This is essential for making things like
yoghurt and alcohol on a large scale.

The Sparking Truth About Diamonds

Diamonds are always called a girl’s best friend. They are formed from
carbon and are used for a variety of purposes from jewellery to use in lasers
and cutting and polishing tools. Though most diamonds are colourless you do
come across a few; rare coloured diamonds.

Diamonds derive their name from the Greek word for unbreakable - ada-
mas. They are the hardest, naturally occurring substance on the planet. Di-
amonds are one of the several allotropes of carbon. Diamond is considered
less stable than graphite. The chemical makeup of diamonds ensures that they
have very few impurities, making them ideal for optical applications. They
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are also excellent conductors of heat. So if you ever place a large diamond in
your mouth it would be quite cool to feel.

When deposits of carbon are exposed to high pressure and temperature a
diamond is formed. Diamonds can be found up to 140 kilometers beneath the
surface of the planet. Diamonds have also known to be formed at depths of
300km as well. The ideal combination of pressure and temperature is found
mostly deep under ground under layers of the earth known as continental
plates. Today diamonds are made synthetically by a high pressure, high tem-
perature process that mimics the natural forces that produce diamonds.

Diamonds in India can be traced back to 4th Century BC. In fact we were
one of the first countries to actively mine these precious gems. Some of the
areas that these gems were mined from include Golconda, and Raolconda. It
is from Golconda that the famous Kohinoor Diamond and Hope Diamonds
were mined from.

Diamonds can come in different colours depending upon impurities in it.
The colours can range from intense pink, blue and even red! One of India's
heirlooms is the Hope Diamond. What makes this diamond unique is its blue
colour. This 45.52 carat diamond is blue in colour. The colour is caused by
small amounts of boron in the diamond. Greater the quantity of boron in a di-
amond, the more is the blue colour in the diamond. Some diamonds have ni-
trogen atoms infused in the diamond giving it a yellowish colour.
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prior to

with respect to
with (in) regard to

10 CPABHEHHUIO C
B 3aBUCHMOCTH OT

KpOMeE, UCKJIIOYast

KpoMe€, IOMUMO

HECMOTPS HA

Bwmecto

HE3aBHUCHUMO OT

HUCXOJIS M3; Ha OCHOBE; B BUJIC
JI0,TIepe

JI0,TIepe

B OTHOIIICHUU

B OTHOIIICHUU

1. Mendeleyev arranged the elements according to the magnitude of
their atomic weight. 2. Aside from supplying power, the development of
atomic energy has brought many other important benefits. 3. Apart from
other uses sulphur dioxide has come to be used as bleaching agent for silk,
wool, and other materials. 4. There are many physical and chemical changes
in which participating substances cannot be directly observed because of
their small amounts, fast rates of reaction or hazards in handling. 5. On ac-
count of its inertness it is difficult to make nitrogen combine with other ele-
ments and its compounds are unstable. 6. The fact that the number of elec-
trons increases with increase in temperature can account for the high nega-
tive temperature coefficient of resistance in semiconductors. 7. In gases mo-
lecules are in free motion and not being confined by the shape of a container
they are far apart from one another. 8. The elements are arranged in the Pe-
riodic Table in accordance with their atomic number. 9. The details of this
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important chemical installation are not yet described so that no account of its
construction and operation can be given here. 10. Carbon unites with iron
due to the chemical affinity characteristic of these groups of elements. 11.
The conductivity is mainly due to free electrons. 12. Due to its greater ener-
gy content ozone is more reactive than oxygen. 13. The bleaching effects of
sulphurous acid are due to its reducing properties. 14. As the temperature
rises the surface of the steel passes gradually through a series of beautiful co-
lours due to films of oxide of iron. 15. The following classification of coal is
due to Dr. Percy. 16. When coal is exposed to the action of the atmosphere,
it undergoes certain changes due to the action of oxygen in the presence of
moisture. 17. It has not yet been determined whether the change is due to the
escape of volatile matter or to oxidation. 18. The difference between the two
kinds of product is largely due to the amount and nature of impurities. 19.
The electric charge of the proton is equal in magnitude to the charge of the
electron, but it has the opposite sign+ instead of — . 20. Even liquid ammo-
nia is a fairly good solvent for ionic compound, in spite of the fact that its
dielectric constant is very much smaller than that of water. 21. Radiant ener-
gy is described in this paper in terms of the electromagnetic spectrum. 22.
Iron is usually used when hydrogen is prepared by means of the reaction be-
tween water and a metal. 23. The property by virtue of which a body offers
resistance to a change in its motion is called inertia. 24. Carbon dioxide can-
not be liquefied above 31-35° irrespective of the pressure that is applied. 25.
Chemical reactions occur at different rates depending upon the conditions
and the nature of the reactants. 26. The liquids were selected with regard to
their degree of polarity and the temperature range which permits them to re-
main in the liquid state. 27. The most useful form of expressing concentra-
tions for every day laboratory activity is in terms of moles of solute per liter
of solution. 28. A solid portion of matter retains its form and occupies the
same space irrespective of the container it is placed in. 29. The electrons and
the nucleus are very small as compared to the size of the atom. 30. Accele-
ration is the rate of change of velocity with respect to time.

2. Ilpouumatime u nepesedume Ha pyccKull s3vlK Cledyloujue npeo-
JIOJHCEHUA, 06paw;aﬂ 6HUMAHUE HA 3HAYEHUA I’lp0u36‘00Hblx om 2iazcoJjia affect.

1. Chemical activity is affected by temperature. 2. It is the state of wa-

Affect (v) affect v - BiusATh Ha, BO3/IEHCTBOBATH HA
to be unaffected — He moaBepraThes BIMSHUIO, OCTABATH-
cs1 6e3 U3MEHEeHHUSI
to be affected by — moaBeprarbcs Bius-
HUIO(BO3/ICHCTBUIO)
Is (are) affected by — na... Bausier
Is (are) unaffected by — Ha... He BaMsIeT

I




AHTIIMUCKUHN A3BIK U1 XUMUKOB-TEXHOJIOTOB

ter but not its composition that can be affected by the process of heating or
cooling. 3. Among the substances unaffected by oxygen one should mention
the inert gases. 4. The molecular weights are unaffected by the temperature
change. 5. The properties of oxygen are unaffected by the presence of the
other gases in the air. 6. The results of our experiments were greatly affected
by the presence of impurities. 7. The atomic weight is the one property of an
element, which remains unaffected by chemical changes. 8. The solubility of
most solids in water is increased by heating but some are little affected by
temperature change and a few less soluble in hot than in cold water.

3. 3anomuume 3Hauenus c108, npoyumaiime u nepeseoume Ha PyCccKull
A3bIK Cedyroujue NPeosloAHCeHUsl.

All all a — Becs, Bcs, BCE, Bce
above all — rnaBubeIM 00pazom
after all — B xonue xoH1I0B
all over — noscrony
at all — BooOme, coBceM
first of all — mpex e Bcero
all the same — tem He MeHee, Bce ke

1. After all, the rays of the sun as a source of power can be put to work
without much costly machinery. 2. First of all you have to know the most im-
portant chemical laws underlying these natural phenomena.3. All of this Ki-
netic energy may be used to do work as the moving object is slowed down to
rest. 4. The basic principles of good balance design should be known to all
working in chemical laboratories. 5. Hydrogen and chlorine are the life at oth-
er planets, if it exists at all, is not like ours. 6. There known to react together
with explosive violence, if they are exposed to sunlight, but perfectly dry hy-
drogen and perfectly dry chlorine fail to react at all.

4. 3anomnume 3Hauenuss ammount, mpouumaiime u nepegeoume Ha
PYCCKUIL S3bIK Ce0VIouue npeodnodCceHusl.

Amount amount n - BeIMYKMHA, KOJIMYECTBO
amount (to) V - paBHATbCS, JOCTUTATh, COCTAB-
JISITh

1. The basic substances amount to from 5 to 10 per cent of the tar,
while 1 to 2 per cent is the usual amount of such substances in ordinary coal
tar. 2. There are many physical and chemical changes in which the substances
involved cannot be directly observed because of their small amounts, rates of
reaction, and hazards in handling. 3. The total amount of radium produced up
to 1940 amounted to about one kilogramme. 4. Since radiant energy is a
wave phenomenon it is necessary to compare the properties of waves with the
amounts of energy associated with those properties.5. From the view point of
fuel economy some industrial boilers were equipped with smoke eliminators
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which not only greatly reduced the amount of smoke emitted but also de-
creased the amount of coal required for the same amount of steam by 5 or 6
per cent. 6. The rate at which a chemical change took place was greatly in-
creased by the addition of certain substances in a minute amount. 7. The por-
tion of radium in a ton of pitchblende ore amounts to only 1/5 g. 8. In carry-
ing out the nitration, the proper amount of mixed acid (consisting of equal
parts of sulphuric acid and nitric acid) is introduced into the steel nitrating
vessel.

5. 3anomnume 3nauenus cocmagHwvix cio8 ¢ as, npoqumadme u nepeese-
oume Ha pyccKull A3bIK clledyroujue npeosioNCeHUs.

As as Cj — Kak; B Ka4ecTBe; YeM; TaK Kak; B TO Bpe-
Ms KakK; [0 Mepe TOTO Kak
as adv — kak (Hampumep)
as well — raxxe
as... as — Tak Xe..., KaK 1; TaKOH...KaK (IapHbIi
COI03)
as far as — HackosbKo
as long as — moka
as SO0N aS — KakK TOJILKO
as well as — rak xe, kak u
as if — kak OyaTo
as for, as to — uto kacaercs

1. The reaction with lead is very slow, as might be expected with the
metal. 2. The atomic weight of an element is defined as the mass of one atom
of an element compared with the mass of one atom of hydrogen. 3. As to the
advantages of this method they leave no doubt. 4. He was surprised as if he
had never seen such a device. 5. Energy is defined as the ability to do work.
6. As soon as he saw bubbles on the surface of the liquid he stopped the ex-
periment. 7. Carbon as well as metals conduct electricity. 8. One can see that
gases expand as the temperature rises. 9. As the electron vibrates between
energy levels, it radiates electromagnetic energy in constant amounts. 10.
Hydrogen peroxide acts as a vigorous oxidizing agent but strangely enough it
also acts as a reducing agent. 11. A solid can be changed to a liquid and fur-
ther to a gas, as the temperature goes still higher. 12. As early as at the be-
ginning of the 19th century Dalton laid the scientific foundation of the atomic
theory. 13. Aluminium as well as copper are the best conductors of electrici-
ty. 14. The existence of neutrons in nuclei was discovered as late as in 1932.
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6. 3anomnume 3nauenus because, npouumatime u nepeeedume Ha pyc-
CKULL S3bIK Clledyrouue npeoioHCeHUs.
Because because cj — Tak kak, MOTOMy 4TO

because of prep — us-3a

1. The compound involving radicals are often ionic because of the
transfer of electrons. 2. If the temperature varies greatly from the 20°C indi-
cated, the precision of measuring is reduced because the volume occupied is
more at higher temperatures and less at colder temperatures. 3. There are
some solutions, such as hydrofluoric acid and strong alkalis (sodium and po-
tassium hydroxide), that should not be stored in glass vessels because of
chemical interaction. 4. An aluminium ion in water solution has a strong at-
traction for water molecules because of its considerable positive charge. 5. In
the oil-water separation, the water will be the low phase because it is slightly
denser than oil. 6. Because carbon monoxide is odourless, the presence of
this gas is not easily detected. 7. Phosphorus is never found free in nature be-
cause of its strong affinity for oxygen. 8. It is important to add the sulphuric
acid to water rather than adding water to sulphuric acid because the intense
heat produced in the solution process could cause the first drops of water to
splatter some acid on the experimentator and cause burns. 9. Any substance
which causes the loss of electrons because of its own tendency to gain them
is called an oxidizing agent. 10. -SH group is found in many proteins and has
a certain infamy because of the unpleasant odour associated with it. 11.
While this method is not the most common or most useful it is necessary to
consider it because it is still used in laboratory experiments. 12. A phase se-
paration between liquids can usually be observed as two distinct layers be-
cause of the different light refractive properties of the liquids. 13. Argon, he-
lium, neon, krypton and xenon are called the inert gases because they are
chemically inactive. 14. Hydrogen diffuses more rapidly than any other gas
because of its very small density.

1. 3anomHume 3navenus ciedyruwux clos, npouumatime u nepeseoume
npeodloNHCEeHUSL.

Before before prep — mepen, mo, panbiie

Cj — IpeKae YeM, 10 TOro Kak

adv — Brepeau, paHbliie, MPEKIC
After after prep - mocne, Beien 3a

] — mocie Toro, Kak

adv - motom, mmocie

1. The cosmic rays spend many millions of years in flight almost at the
speed of light before they reach our planet. 2. In order to know what happens
when a metal rusts one must study its properties before and after rusting.
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3. Liquid lead assumes the spherical shape because of the effect of arsenic af-
ter the outer portion of it has solidified. 4. Some substances will ignite even
when very slightly heated, others have to be heated to a high temperature be-
fore they take fire. 5. After the crystals are pressed dry, they are placed in 1,
5 1. of cold water, washed thoroughly, filtered through paper and dried in the
air. 6. Before the discovery of the structure of atomic nuclei, it was thought
that there existed two general types of forces explaining all natural phenome-
na: electrical and gravitational. 7. The word "helium" comes from the Greek
word "sun" because that element was discovered in the sun before it was dis-
covered on the earth. 8. All the necessary and exact data you can find in the
reference book lying before you. 9. Before the isotopes can be applied either
in industry or in medicine they must be converted into forms that are both safe
and convenient to use.

8. 3anomuume 3navenus CJl06, YKA3AHHbIX HUIfCE, npoqumaﬁme u nepe-
geodume Ha PyccKuUll A3bIK cledyroujue npeoioHCeHUs.

both... and Kak..., TaK U, H.... U

either... or WJIN... WK, IH00... 1100

neither... nor HU... HU

whether... or OyIb TO... WUIH; HE3aBUCUMO OT TO-
ro... Ik

whether or not 7M1 (CTAaBUTCS TIOCTIE CKa3yeMOoro)

the... the 9eM..., TeM (B COUCTaHHH C TIpUJIa-
raTeJbHBIM B CPABHUTEJILHOM CTe-
TIEHU)

as... as TakK e..., Kak U; TaKOH Ke...,KaK 1

1. Both calcium and zinc chlorides are extremely soluble in water, but
practically insoluble in liquid ammonia. 2. Both liquid ammonia and water
possess high fluidity. 3. Oxidation may be either slow or rapid, in both cases
the same amount of heat is liberated provided that the same kind and quanti-
ties of substances undergo oxidation. 4. Either of the methods described will
give the desired results. 5. Acids may be either gases, liquids or solids. 6. In
the case of the electrolysis of a solution of copper chloride, using a carbon
anode, copper is liberated at the cathode and chlorine at the anode, so that
complications at either electrode are avoided. 7. Gases have neither a definite
volume nor a definite shape. 8. Neither of these devices have been used in in-
dustry for the last decade. 9. The reaction rate is often affected considerably
by neutral salts which are neither acidic nor basic. 10. This method is used
whether the product is pure or contaminated. 11. In any element whether it is
gold, copper, mercury, hydrogen or any other element electrons are always in
motion. 12. The higher energy radiation has much shorter wavelength and
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thus much higher frequency. 13. The more carbon the steel contains, the hard-
er it becomes. 14. You must work at your English as much as you can. 15.
This is probably as satisfactory a definition as can be formulated concisely.

9. 3anomuume 3naueHus credyiOwWUX 21a20/08 U nepeseoume npeoso-
HCEHUAL.

Bring about (v) - BeI3bIBaTH; — bring (v) - mpuHOCHTH
OCYIIECTBIIATh

build up (v) - o6pa3zoBbIBaTH — build ) - crpouts
carry out (v) - BBIIOJIHSATh — carry (v) — HeCcTu

give off (v) -BeLaEATS — give (v) naBaTh

give up (v) - BbIIEIATh — give (v) maBaTh

make up (v) - COCTaBIAThH — make (v) — nenarto
make up for (v) - BOCIIOJIHATE — make (v) — nenarto

use up (v) - pacxo0BaTh —  USE (v) — UCIIOJIB30BaTh

1. Over a period of many years there has been devised a large number
of apparatus to carry out chemical tasks. 2. Synthetic chemistry deals with
the methods by which complex bodies may be built up from simpler sub-
stances. 3. Each of the sodium atoms gives off an electron and forms an ion
which goes into solution. 4. To bring about the preparation of many organic
compounds a great many ethylene hydrocarbons are made use of. 5. Higher
temperatures bring about more frequent collisions between molecules. 6. Iron
makes up about four per cent of the solid rocks of the earth's crust. 7. The
molecule of hydrogen is made up by the union of two hydrogen atoms. 8. Pa-
rallel with the processes resulting in a shortage of nitrogen compounds in the
soil, other processes also take place in which the losses of nitrogen com-
pounds are made up for. 9. If we pass an electric current through water using
platinum or gold electrodes we find two gases to be given off at the elec-
trodes and the water to be used up. 10. Reactions such as synthesis, decom-
position, hydrolysis, oxidation, reduction, polymerisation can be brought
about by exposure to suitable light. 11. The process of making ordinary glass
Is carried out by using such raw materials as sand, limestone, and sodium
carbonate.

10. 3anomuume 3nauenus ciedyrwux cio8 u nepegeoume NpPeodnolce-
HUAL.

Case case N — cayyam
in the case — B ciyuae;
in which case —B 3Tom ciyuyae;
this is the case (such is the case) — »To umeer mecto, TaK u
€CTh,
this (such) is not the case — sto He Tak
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1. In any case the branched side chains of a polymer are the reactive
parts of its molecules. 2. It might be thought that as new plastics are devel-
oped the older types would tend to disappear from production, but this is far
from being the case. 3. As is the case in the conversion of organic compounds
Into nitrates, the first step in nitrogen fixation is the formation of ammonia. 4.
Combination with oxygen often liberates heat and light in which case the
process is known as combustion. 5. According to its properties we should ex-
pect chlorine to combine with hydrogen containing compounds. This is really
the case. 6. Hydrogen and chlorine react violently in direct sunlight but the
catalytic influence in this case is the light rather than the heat of the sun. 7.
The photon of gamma radiation has a very high energy, its flight through the
universe from distant stars is measured in light years, in this case gamma rad-
lation being called cosmic radiation.

11. 3anomnume 3nauenus crosa Cause, npouumaiime u nepeseoume Ha
PYCCKULL A3bIK Cedyiouue npeonrodceHusl.

Cause cause N — mpuYrHa
cause V — BBI3BIBATH YTO-THO0
cause + nH(PpUHUTUB — 3aCTaBIATh
1. Sulphur causes steel to be brittle when hot, and phosphorus causes it
to be brittle when cold. 2. It was discovered that the rays from radium and
other radioactive elements may cause regression of cancerous growths. 3. Ra-
dioactive rays were observed to cause the air through which they pass to be-
come a conductor of electricity. 4. If particles of varying size in a suspension
need to be separated, the tube can be spun in the centrifuge for a period of
time at a speed sufficient to cause the heavier particles to move to the bottom
of the tube before the lighter particles. 5. A loss of an alpha particle causes a
transformation of the atom as well as a loss in mass. 6. The change in magnet-
ic force causes a flow of current that can be measured by a galvanometer. 7.
Leguminous bacteria cause, the nitrogen of the air to form a compound which
Is incorporated into the bacterium body for its own use, and when it dies and
decays the nitrogenous compounds are set free in the soil. 8. The slight shift-
ing of the axis of rotation causes a circular path to be described by the axis. 9.
However, in the case of molecules which readily exchange parts with each
other attempts at separation may cause molecular rearrangements. 10. The
next question to be considered is the nature of the radiation that nuclear decay
causes.
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12. 3anomuume 3nauenus cnosa effect, npouumaiime u nepeseoume na
PYCCKULL A3bIK Cle0YIouue NPeoioHCeHUsl.

Effect (v) effect v— ocymectBisaTh
effect n — pesynbrart; (Bo3)aelicTBue, BIUSHIE
in effect — B cymHoCTH
to this effect — mis sToit nenu

1. The term "oil cracking" refers to the disruptive effect upon the car-
bon chain, the process being effected at a temperature of about 300°C and a
pressure of about 100 pounds per square inch. 2. On April 12, 1961, the So-
viet Union effected the first manned space flight in history. 3. There are many
uses of oxygen that require the substance in a high degree of purity so as to
eliminate the effect of the presence of other gases. 4. The high pressure pro-
duces an opposite effect and tends to force the molecules closer together. 5. In
effect, we would rather attempt to present only a general idea of organic che-
mistry and to this effect a classification of organic compounds and their im-
portant physical and chemical properties is given without going into details.

13. 3anomuume 3nauenus credyrwux cio8 u nepeseoume npeodoice-

HUSL.
Facilitate (v) o0Jeryathb
facility yCTaHOBKa, 1a00paTopusi, 3aBOJI
facilities 000pyI0BaHUE, CPEJICTBO

1. National economy dictates the decision to produce new products or
expand or modernize present facility. 2. Designs of new plants must include
the necessary facilities for purification of wastes. 3. Pilot plant usually facili-
tates the development of new method of production. 4. All this facilitates our
task. 5. The existence of transport facilities has resulted in developing indus-
try in the world.

14. Ilpouumaiime u nepegedume Ha pyccKuil s3vlK ciedyroujue npeo-
JIOIHCEHUA, 3ANOMHUEB Cllo6d C far.

Far far a — panexuii
far adv — naneko
far adv+ npunararenbHOE B CpaBHHT. CTETIEHU - TOPa3Io,
3HAYUTEIIHHO
by far — 6e3ycioBHO
so (as) far as... is concerned — uTo Kacaercs
so far as — HackoIIbKO, MOCKOJIBKY
so far — moka, 10 cux (Tex) nop
far from — ganeko or, coBceM He
how far — HackosbKO
as far back as - eme
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1. The small non-metallic atoms exert a powerful attraction on the hy-
drogen because its electron is so far removed that it is almost a hydrogen ion.
2. Far greater use of plastics is expected in industrial construction. 3. The
process of fractionation may be carried so far that a pure crystalline active
substance is obtained. 4. Apparatus not immediately required should be kept
as far as possible in a neat and orderly manner. 5. Coal does far more for
each of us than supply the necessary heat to move our trains. 6. By far the
most useful solvents are the hydrides. 7. So far as chemical properties of sul-
phur are concerned it is to be noted that it unites directly with common metals
except gold and platinum. 8. So far they did not succeed in their efforts to
raise the effi ciency of the engines. 9. Sulphuric acid is by far the most widely
used acid. 10. By far the commonest materials for chemical plant construction
are metals. 11. Prolonged experiments of this kind seem to confirm our view,
but they have not been carried far enough to anable us to speak quite definite-
ly. 12. So far the problem remained unsolved. 13. This substance is insoluble
in water as far as | remember. 14. The first computer was devised as far back
as 1939. 15. To establish the fact more completely the theory referred to
above would need a far wider study. 16. This work had to determine how far
the differences in the experimental results published could be explained and
systematized. 17. As far as the application of computers is concerned its
range is very wide.

15. 3anomnume 3nauenus credyrwux cio8 U CLO8OCOUEMAHUl, Npo-
yumatime u nepegeoume npeoloNHCeHUs.

For for cj — Tak kak, moToMy 4T0, KOO
prep — mis; 3a; B TCUYCHUE; HA; B; K
for+ cymecTBut.+ HHQUHATHB — YTOOBI
except for — xpome
as for — 4ro kacaercs

1. The temperature was too low for the substance to decompose. 2. The
selection of the proper metal for a given use is an important part of the prac-
tice of metallurgy for often the success of the work is dependent on it.

3. Oxygen is remarkable for its great chemical affinity. 4. For many purposes
steel is much better than iron for with the same weight steel has much greater
strength and hardness. 5. Salt formation in this solvent will not take place for
the base has a lower affinity for the proton that the solvent has. 6. It has been
known for many years that light is able to bring about chemical changes. 7. It
was shown that for one thing the reaction depends on concentration of reac-
tants. 8. The great number of experiments made by him is enough to get the
necessary results for such a period of time. 9. As for the transmission of
energy over long distances electricity is best. 10. It is often very important to
know under what conditions will two substances react sufficiently rapidly for
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the reaction to be of practical use. 11. Now it is believed that atom contains
(except for oxygen) three kinds of particles electrons, protons and neutrons.
12. An instrument has been built and tested for possible use on a planetary
spaceship. 13. In his table Mendeleyev left several gaps for the new and un-
known elements to be found in the future. 14. The Soviet Union occupies a
leading place for known oil and gas reserves.

16. 3anomnume 3nauenus: ciedywux cio8, npouumatime u nepeseou-
me Ha PYCCKUll 361K NPeOJIOHCEHUSL.

Hard hard a — 1) TBepbIii, KPETTKUI;
2) TpyAHBIH
hard adv — ycunenno
hardly adv — exBa nu, eaBa, moutu He

1. Oxygen is hardly soluble in water. 2. Gold is hardly affected by ni-
tric, sulphuric or hydrochloric acid. 3. A sample of solid has definite volume
and is hardly affected by changes in pressure. 4. It is hardly possible to call
the organic chemistry "dreadful jungle” for it is now a highly organized dis-
cipline which is constantly expanding in a purposefully controlled manner. 5.
Zinc is a bluish-white, moderately hard metal. 6. Corundum (aluminium
oxide, ALOg) is the hardest of all naturally occurring substances except di-
amond. 7. The problem at first sight seemed very hard. 8. Many hard-
working and intelligent technicians continue their education at evening de-
partments.

17. Usyuue 3nauenus crosa iNVOIve, npouumatime u nepeseoume na
PYCCKULL S3bIK Ce0VIouue npeoniodCceHusl.

Involve (v)  involve v — Bkirodats B ceOs; BBI3BIBATH YTO-JI.; OBITh
CBSI3aHHBIM C YEeM-JI.
involved (in) —c0XHbBIN;
CBSI3aHHBIN C...,3aHUMAIOIIUICS;
paccMaTpyUBaEMBblil; JaHHBIA, UMEIOITUNCS
involving — c, cBs3aHHBIii C...
not involving — 6e3

1. The investigation of this type of reaction involving considerable expe-
rimental difficulties was of great importance. 2. Approximate methods for the
solution of the equations involved are introduced in two ways. 3. They have
dealt mainly with the general principles involved. 4. The essential experimen-
tal procedure involved the observation of fall in temperature of a liquid. 5.
The essential experimental procedure involved the observation of fall in tem-
perature of a liquid. 6. The problem involved deals with inert gases. 7. The
discovery of the instrument concerned belonged to Torricelli. 8. The exis-
tence of rarefied atmosphere may be proved by the device concerned. 9. The
question involved will be discussed later. 10. In order to determine whether a
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compound concerned is organic it is frequently sufficient merely to heat it.
11. The problem involved deals with inert gases. 12. The discovery of the in-
strument concerned belonged to Torricelli. 13. The existence of rarefied at-
mosphere may be proved by the device concerned. 14. The question involved
will be discussed later.1 5. In order to determine whether a compound con-
cerned is organic it is frequently sufficient merely to heat it.

18. Uszyuus 3nauenus cnosa make, npouumaiime u nepesedume Ha pyc-
CKULL S13bIK Clle0yIoujue npeoioHCeHUs.

Make (v) I make (made) v— aenath
make + CYIIECTBUTEIbHOE; THOUHUTUB 0€3 YaCTHUIIbI
to — 3acraBisITh (ecnu riaron to make yrnorpeOyieH B
Passive, ”HGUHUTHB UMEET YacTUIry to)
to make use of — ucnoas3o0BaTh
to make up — cocraBnATh
to make up for —BoccraHaBIMBaTh, BOCIIOIHATH
1. Tlie question is what makes a chemical reaction go. 2. When Mende-
leev reached iron he had to make an eighth column with the three elements
iron, cobalt and nickel in it. 3. Ammonium sulphate as a fertilizer was former-
ly obtained by combining ammonia with sulphuric acid but now use is very
extensively made of calcium sulphate. 4. After passing over the catalyst, the
gases are washed with water, so as to dissolve ammonia, while the unchanged
nitrogen and hydrogen are made to circulate again over the catalyst. 5. No
plans were made to analyse the new substance. 6. The laboratory assistant
was made to repeat that experiment. 7. We made that test to make you realize
that it was necessary to raise the pressure by three atmospheres. 8. There are
other processes in nature by which nitrogen is made up for. 9. Each nucleus
contains enough protons to account for the positive charge of the nucleus, the
balance in the weight is made up of neutrons.
19. 3anomnume 3nauenus ciredyrowux ciroea Matter, npouumaiime u
nepeseoume Ha pyccKuli A3vIK cliedyroujue npeoioHCeHUs.

Matter matter n — marepus, BELUIECTBO; A0, BOIIPOC
matter v — umeTh 3HaUYCHUE
as a matter of fact- B neficTBuTenbHOCTH
no matter (how, when, of what u T. 1.) - (oT TOrO
Kak, KOT/1a, U3 4ero... u T. J1.)
it doesn't matter - He umeeT 3HAYEHHUS
1. Matter is constantly undergoing changes. 2. The concept of matter
IS intuitive and yet it is somewhat difficult for definition. 3. As a matter of
fact Robert Brown observed the movement of small solid particles in liquid
quite unexpectedly. 4. Temperature is an intensive property; it doesn't matter
how much substance is present. 5. Synthetic rubbers are a matter of consider-
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able discussion at the present time. 6. No matter how prepared, the composi-
tion of a substance is always definite. 7. The primary consideration control-
ling the choice of material of construction is, of course, the matter of cost. 8.
As a matter of fact the first discovery of isotopes was made by means of ra-
dioactive analysis. 9. Optics is concerned with the application of light energy
to the behaviour of matter. 10. Chemical reactions, being a matter of elec-
trical movement of the atom's electrons, are often easier to measure by
amount of heat absorbed or evolved. 11. There is a tendency for matter to
achieve maximum stability.

20. 3anomuue 3Havenus cnos, npouumatime u nepegeoume Ha pPyccKull
A3bIK Cedyroujue NPeosloAHCeHUsl.

Means means N — cmnoco0, CpecTBO

mean (meant) v — o3HauaTh

mean a — cpeaHuil, CpeIHEN BEIHU-

YU HBI

by means of prep — npu momonu

by no means — Hukoum odpazom

by all means — Bo 4to GBI TO HU cTaJIO

1. The material was by no means perfect, and the results obtained were

rather irregular. 2. Speeds are obtained partly by electrical means. 3. This de-
vice is used as a means of regulating the amount of gas. 4. It is a means for
producing a chemical reaction. 5. The solubility of a substance means the
amount of that substance which will dissolve in a specified solvent. 6. The
molecular formulas of compounds are determined by chemical means. 7. The
distillation may be carried out simply in a retort or in a distilling flask con-
nected through a condenser to a cooled receiver, often cooled by means of a
freezing mixture in an ice vessel. 8. For our experiment we must find the
means of several temperature measurements by all means. 9. This means that
it is possible to identify both quantitatively and qualitatively the particular
atoms and molecules because of the wavelength of radiation they selectively
absorb or emit. 10. It is necessary to remember that molecules possess kinetic
energy which means that they are in constant motion.
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21. 3anomuume 3HaueHus credyOWUX C108, npouumatime u nepegeou-
me Ha PYyCCKUll S3bIK NPeOlONCEeHUsL.

Number number n — gucio; HoMep
number V — HACYUTHIBATh, COCTABJIATH
a number of- psi, HeKOTOpPOE KOJIMYECTBO
quite a number of — nenbrit psix, MHOTO
a large number of — GosbIroe yrciI0, MHOTO
a great number of — Gombinoe koauM4ecTBO,
MHOTO
a fair number of — gocrarouHoe kKoaMYeCTBO,
L[EJIBIN PSTL
1. The atoms of sodium and chlorine have each their number of elec-
trons. 2. A number of conditions must be fulfilled simultaneously in this op-
eration. 3. The surface of water loses quite a number of heat in autumn. 4.
The simplest formula of a compound expresses the ratio of the numbers of
the separate atoms contained in the molecule of a compound. 5. The number
of protons determines the atomic number. 6. The problem is dealt with in the
most profound way in quite a number of articles. 7. The number of scientists
taking part in the conference was very great. 8. A number of scientists have
confirmed this suggestion. 9. Aromatic compounds give rise to a great num-
ber of very characteristic bands. 10. Quite a number of reports deal with the
polarization of light. 11. The total number of particles of both kinds in the
nucleus is given by the rough atomic weight and the number of protons can
be found by subtracting the atomic number from the atomic weight. 12. The
nuclei of atoms of all substances (except for hydrogen) contain a number of
protons.
22. 3anomnume 3uavenus cioea ONCE, npouumaiime u nepeseoume Ha
PYCCKUIL A3bIK Cledyouue npeodnodceHusl.

Once once adv — oxuH pa3, OAHAKIBI
ONCe Cj - Kak TOJIbKO, pa3 YK, IOCIIe TOro Kak
at once — rToryac xe, cpasy e, HEMEAJICHHO
once more — erie pas

1. Once the work is started it will not be difficult to see when we shall
be able to finish it. 2. Once we are here, we shall do it at once. 3. They per-
formed that experiment only once as they had not enough materials.4. Once
the heat has been released from the nuclear fuel in the reactor it is transferred
to the reactor coolant. 5. Once the structure has been determined the organic
chemist attempts to synthesize the substance to make it available at low cost
and in large quantities.
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23. 3anomuume 3Havenuss cioea ONe, npouumaiime u nepegeoume Ha
PYCCKULL A3bIK Cle0yiowue nPpeoioHCeHUsl.

One 1) oquH, oHA, OJTHO (YHCIIUTEIIBHBIC)
one another — apyr apyra

one by one — apyr 3a apyrom
on the one hand — ¢ oxHO#1 cTOpOHBI

1. An elementary substance is the one which consists of only one kind
of atoms. 2. One of the outstanding developments in industrial chemistry is
the large-scale production of methyl alcohol from carbon monoxide and hy-
drogen using a zinc oxide or chromium oxide mixture as a catalyst. 3. Observ-
Ing the arrangement of atoms in a solid, one can better understand its proper-
ties. 4. One should take into account that sulphuric acid has a great affinity
for water with which it unites with great evolution of heat. 5. The synthesis of
ammonia from purified hydrogen and nitrogen is one of the large chemical
industries of the world. 6. One of the ways of obtaining oxygen is to decom-
pose water by the electric current. 7. It was known that elements could unite
with one another in more than one proportions but one should know that Dal-
ton was the first to discover a simple relation between the different propor-
tions in which the elements combine. 8. The purpose of quantitative analysis
Is to determine the relative quantity of one or more constituents of a com-
pound or a mixture. 9. An empirical formula is one in which the simplest ra-
tios of the elements in a compound are determined from the weight percen-
tages provided by analysis. 10. One other important aspect of the mole con-
cept hypothesized by Avogadro and proved experimentally, is the fact that
one mole of any gas at 0°C and the pressure of one atmosphere occupies 22, 4
liters of volume. 11. Many methods of preparing silicon are now in use, one
of them is to heat silicon oxide with magnesium. 12. Red phosphorus is less
chemically active than the yellow one. 13. One of the important problems is
to obtain water sufficiently pure to meet our needs. 14. One can prove in sev-
eral ways that air is not a chemical compound but a mixture of nitrogen and
oxygen with small amounts of other gases, 15. It thus happens that certain
mineral fuels might equally well be classified as coals and lignites and it is
difficult to define where the one ends and the other begins.

24. 3anomuume 3HaweHUs CAeOVIOWUX CI08, npoyumalime u nepegeou-
me Ha PYCCKUll 361K NPeOJIOHCEHUSL.

Only only adv — tonbko
the only a — equHCcTBEHHBII
not only ... but (also) ¢j — ve TonpKO ..., HO M
1. It is possible to get the necessary effect only by increasing the tem-
perature. 2. Under these conditions temperature is the only deciding factor. 3.
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Since U* is the only fissionable material which is naturally available it
forms the basis for all nuclear reactor fuel. 4. It has been stated that the tem-
perature coefficients of thermal conductivity are known with accuracy only
for water among liquids. 5. The quality of a polymer depends not only on the
components of its giant molecule, but on its structure as well. 6. Marie Curie
investigated all other known elements to find out whether any were radioac-
tive and discovered the fact that thorium proved to be the only other one. 7. In
a ton of pitchblende ore was contained only 1/5 g of radium. 8. There are
eight columns, or groups, and 10 rows (7 periods) in the periodic table, and
hydrogen is separately classified as the only element in the first period. 9.
Mendeleyev not only suggested new elements but also predicted their chemi-
cal properties. 10. The only exception to all elements is hydrogen whose nuc-
leus contains but one proton.

25. 3anomnume 3nauenus crnosa Other, npouumaiime u nepesedume na
PYCCKULL A3bIK Ce0Viouue npeoniodceHusl.

Other other (another) a - aryroi
other than — xpome
each other, one another — npyr npyra
on the other hand — ¢ apyroii cTopoHsI
otherwise adr — u MpPOTHBHOM ciy4ae, WIH KE;
HHa4e
1. It was found that substances which seemed under particular condi-
tions to be without action on each other, reacted owing to the addition of a
catalyst, even with great readiness. 2. On the other hand the formation of
aqueous ions from a solid salt is the process that frequently takes place very
readily. 3. By use of a proper catalyst the effect of a reaction that otherwise is
very slow becomes quite evident. 4. On the other hand the greater the number
of atoms in a molecule, the greater the number of isomers possible. 5. The
discussion of matter often involves the concept of energy and energy values
or, in other words, units of energy. 6. lonium, thorium and radiothorium are
isotopes, that is, they are isotopic with one another and mesothorium is an
isotope of radium. 7. In a solution the molecules of each substance are un-
iformly distributed with respect to each other; or, in other words, any part of
a solution lias exactly the same composition as any other part, provided the
temperature of all parts is the same.
26. Ilpouumaiime u nepesedume Ha pyccKuil A3vlK ciedyroujue npeo-
JIOJHCEHUA, 06pau4aﬂ BHUMAHUE HA 3HAYEHUA NPOUSBOHbBIX OM 2/1d20]ld place.

Place (v) IOMEIIATh
replace (v) 3aMenaTh
displace (v) BBITECHSATD, 3aMEIIATh
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1. We place the sodium chloride in the flask and add sulphuric acid
through the funnel. 2. The hydrogen chloride gas displaces air from the bottle.
3. A metal replaces hydrogen in an acid. 4. If we mix metallic zinc with dilute
hydrochloric acid, zinc replaces the hydrogen in the hydrogen chloride

27. 3anomHume 3HayeHUs CleOVIOWUX CI08 U nepeseoume Ha PyCccKull
A3bIK npedﬂoofceﬂuﬂ.

Point poiNt N — MyHKT; CTaaus; CyTh; JEI0, BOIPOC;
TOYKa
point (to) v — yka3biBaTh (Ha)
the point is — aeno B ToM, uTO
view point — To4ka 3peHus
point of view — Touka 3peHus
standpoint — touka 3peHus
at this point — 3xech, Ha 9T0# cTagUK
IN point — oTHOCSIIUICSA K JAHHOMY BOIIPOCY
the point in question — paccmarpuBaeMmsblii
BOIIPOC
the starting point — nHawayo, UCXOMHBII Ma-
Tepua (ChIpbe)

1. The point is that when a particular isotope has an unstable neutron-
to-proton ratio the nucleus is in the process of decay and the phenomenon of
radioactivity is observed. 2. Nuclear forces largely depend on neutron-to-
proton ratios and it is at this point that isotopes becomes the point in ques-
tion. 3. From the point of view of chemical resistance ebonite is better than
soft rubber and it is to be used where chemical conditions are severe. 4. The
Roman numeral (group VII) points to the number of electrons needed for the
"octet" to be completed. 5. From the view point of the atomic molecular
theory these phenomena should be explained in terms of molecular transfor-
mations. 6. There is another point in connection with the making of elec-
trodes which does not generally receive attention. 7. The boiling point of wa-
ter is 100 °C. 8. Benzene is used not only as a means of synthesizing phenol
but also as a starting point for the production of the compounds necessary to
nylon production. 9. The prefixes di (2), tri (3), tetra (4), penta (5) and so on
point to the fact that the same alkyl group is attached to a larger carbon chain
more than once. 10. The next point to be considered in order to prove or dis-
prove this point of view is what becomes of the oxygen liberated on splitting
up the carbonic oxide. 11. The terms primary (p), secondary (sec), and tertiary
(tert) are applied to alcohols and point to the number of alkyl groups that are
attached to the carbon having the hydroxyl group.
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28. 3anomuume 3nauenus croea provide, npouumaiime u nepesedume
HA PYCCKULL A3bIK CAedyroujue npeoylodHCceHs.
Provide provide v— o0ecnieunBaTh, 1aBaTh, CHA0XKAaTh
to provide for — npexgycmarpusath
provided (that) cj - mpu ycnoBuu, 4ro; eciu
TOJBKO
providing ¢j - npu ycioBuM, 94TO; €CIIU TOJIBKO
1. Sometimes a graphical representation of data can provide you with a
particularly valuable piece of information. 2. The volume of a given quantity
of a gas varies directly with the absolute temperature, provided that there is
no change in pressure. 3. This laboratory provided with up-to-date equipment
solves many important chemical problems. 4. The change in volume of a giv-
en quantity of a gas is equal to 1/273 provided the pressure is constant.
5. When you are separating pure substance from a mixture you must provide
for possible mistakes. 6. By then it is hoped that atomic energy will provide
up to two million kilowatts, one-twentieth of the 40 million kilowatts which
will then be produced. 7. As an outstanding advantage, polyesters provide a
good combination of mechanical and electrical properties at relatively low
cost. 8. Tap holes are provided in the furnace to remove iron and slag from
the furnace as liquids. 9. Provided equal spaces are travelled by an object in
equal intervals of time, the motion is uniform. 10. Provided we use the neces-
sary instruments, the measurement will always be correct. 11. Automation
provided the control of not only individual machines but also of whole facto-
ries.

29. 3anomnume 3navenus crnosa QUEStion, npouumaiime u nepesedume
Ha pyccKull A3bIK Clledyroujue npeoniodCeHus..

Question question n — sonpoc, npobrema
guestion v — coMHEBaTbCS, CTaBUTh MO BO-
poc

In question — paccMaTpuBaeMbIi
out of question - BHe COMHEHHS
beyond question- BHe coMHeHUS
the question is— Borpoc B ToM
1. The result in question was obtained when we used solutions of sin-
gle sugars and not mixtures whereas in the food industries it is usual to make
use of mixtures. 2. We could not but question whether such chain nitrogen
compounds contain single nitrogen-nitrogen linkages. 3. A rather theoretical
question may be raised as to whether or not this method is more valid for
pressures under 1 atm. 4. The fact that the proportion of oxygen to nitrogen in
atmospheric air is not constant is beyond question now. 5. The fact that the
atomic weight of an element is unaffected by chemical changes is not ques-
tioned any longer. 6. The question is whether there is any way of increasing
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the number of swiftly moving molecules to assist the process of evaporation.
7. The question is whether a given substance is a mixture or a true chemical
compound. 8. The fact that gamma rays are the most penetrating of the three
rays, going through relatively thick layers of metals and other materials of
low atomic weight is beyond question. 9. It is out of question now that vari-
ous changes are constantly taking place in all substances which surround us.

30. 3anomuume 3Hawenus credyOWUX Cl0O8, npoyumalme u nepegeou-
me npeoloAHCEeHUsL.

Rather than a He
rather JIOBOJIBHO-TAKH
rather ... than CKOpee ... 4eM

1. The work done is rather experimental than theoretical. 2. It is much
better to use liquid hydrogen rather than compressed gas. 3. This theory is
rather difficult for understanding. 4. The measurement of this experiment is
rather inconvenient. 5. The experiments arc considered to be rather difficult.

31. 3anomnume 3nauenus cnoea refer, npouumatime u nepesedoume na
PYCCKULL A3bIK Ce0yIouue npeonrodceHusl.

Refer to (v) CCBUIATHCS HA YTO-JI.
be referred to as (v) Ha3bIBATHCS, PACCMATPHUBATHCS KaK

1. The effect of continual movement of small solid particles suspended
in a liquid is referred to as Brownian movement. 2. His discovery is referred
to in every text-book on physics. 3. This phenomenon is referred to as pres-
sure exerted by gas. 4. The results of their experiments were referred to at the
conference. 5. The theory referred to above deals with the nature of gases. 6.
This engine is usually referred to as internal combustion engine. 7. Reference
was made to the introduction of a new type of polymeric substance.

32. 3anomnume 3nauenus cnosa regard, npouumaiime u nepegsedume

HA PYCCKULL A3bIK Cledyroujue npeolodHCeHUs.

Regard (v) CUUTATh, PACCMATPUBATh
in (with) regard to, regarding — oTHOCHUTENIEHO
regardless — nezaBrcumo
1. The present position with regard to symbols is not very satisfactory.
2. Hydrogen passes through the solution without change regardless of the
temperature. 3. Nitrogen may be regarded as a diluent of the atmosphere. 4.
Any calculations regarding the number of electrons are made by means of a
computer.
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33. 3anomnume 3nauenus crosa result, npouumatime u nepeseoume na
PYCCKULL A3bIK Cle0yiowue npeoioHCeHUsl.

Result result n — pesynprar
result v— momyuatbcs 1 pe3ynbraTe
to result in — npuBoAKTSH K (YeMy-II.)
to result from — mosrygarscs BeiaeacTBre (4ero-ii.)
resulting — mosrydaromuiicss B pe3ysibraTe
as a result — B pesynbrare
1. Light is a form of energy and it must therefore result from the trans-
formation of some other source of energy. 2. A chemical equation uses formu-
las to state what substances react and the products that finally result.
3. The result of all experiments must be recorded in a special note-book at the
time the observations are made. 4. The actual chemical structure of the units
from which a polymer is built has a primary effect on the properties of the re-
sulting materials. 5. As a result of these collisions new elements are formed
which may be radioactive for a time. 6. The combination of carbon and sili-
con with each other or with nitrogen and oxygen often results in network
bonding so that huge crystals are formed rather than molecules, and typical
examples are diamond and quartz. 7. A decrease in weight of the product re-
sulted may be the result of the loss of some invisible gas. 8. As an illustration
of bonding that results in monomolecular structures consider the table salt
NaCl (sodium chloride). 9. A physical change may result in a more or less
temporary alteration of the properties of a substance, but no change in compo-
sition results from it. 10. Explosions resulting from the combustion of finely
divided carbonaceous materials always result in the formation of some car-
bon monoxide. 11. A chemical bond is a union between atoms resulting in a
structure having greater stability and lower energy than the isolatedatoms.
34. 3anomnume 3navenusn cnosa SINCE, npouumaiime u nepeseoume Ha
PYCCKUUL S3bIK Ce0VIouue npeoniodCeHusl.
Since since cj — 1) Tak Kak, MMOCKOJIbKY 2) C TeX MOop Kak

prep — c, mocie

adv — c tex mop, ToMy Hazaj
since then — ¢ Toro BpemeHu

1. Many thousands of years have passed since man began to use met-
als. 2. Since the hydrogen ion is composed of one proton the terms hydrogen
ion and proton are synonymous. 3. As knowledge of the atom's structure in-
creased since Bohr's original theory it was discovered that each energy level
Is subdivided. 4. The unit of measure for frequency is seconds since time is
the only unit of measure. 5. Since it is necessary to carry out evaporations at
several stages of the analysis these hydrolysis reactions become of impor-
tance. 6. Many other discoveries have been made since radioactivity was dis-
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covered. 7. Oxygen has been known since the 18th century. 8. Each proton
must be balanced by an electron since their charges are equal and opposite. 9.
Numerous practical applications for the determination of extremely weak ac-
ids have been reported since their work. 10. Copper is the metal commonly
used as a conductor since it combines high conductivity with comparatively
low cost. 11. Although sulphuric acid has been used as co-reactant with nitric
acid to effect (ocymectBnats) the nitration of organic compounds it is only
since about 1940 that the true nature of such mixed acid combinations has
been generally recognized. 12. The atomic weight is the sum of the protons
and the neutrons since for all practical purposes the weight of electrons is not
taken into account. 13. Since the ratio of the solute and the solvent can be va-
ried, a solution is not a chemical compound. 14. Since solutions are mixtures,
the solute and solvent components can be separated by simple physical means
of evaporating the part that has the lower boiling point. 15. Since a little
piece of salt has been examined under a microsope, it was established that it
consisted of tiny cubes. 16. Many experiments with different solids were car-
ried out in Middle Ages, since then a great many experimental methods have
been developed. 17. Radioactivity is a natural process that has been investi-
gated since the end of the last century.
35. Ilpouumaiime u nepesedume Ha pyccKuil A3viK ciedyroujue npeo-
JIOJHCEHUA, 06pau;aﬂ HUMAHUe Ha cloéocouyemanue c take.
Take take v — Opath, B3sTh; 3aHUMATh
it takes — tpeOyercs
to take part — yuacTBoBath
to take place — mpoucxoauts
to take care — ocreperaTbcs, ObITH OCTOPOKHBIM
to take fire — 3aropaThcsi, BOCIJIaMEHSATHCS
to take advantage of — Bocmonb3oBathes (d4eM-I1.)
to take into consideration —mpuHEMaTH BO BHUMa-
HHUEC, YIYUTLIBATD
to take into account - mpuHMMaTh BO BHHUMAaHHE,
YUUTBIBATDb
to take account of - npuHEMaTE BO BHUMaHUE, Y4H-
ThIBAThb
1. It takes 8 minutes for the rays of the Sun to reach the Earth. 2. One
should take care not to handle hydrogen sulphide because it is very poison-
ous. 3. The lowest tempera ture at which a substance takes fire is called its
kindling temperature. 4. The most rapid and simplest way for chemical
changes to take place is usually to dissolve the substances. 5. It takes our
Earth 365 days to revolve around the Sun. 6. Advantage must be taken of
special properties of germanium. 7. Let us take a vessel with water and place
it in a freezing mixture of ice and snow. 8. As radioisotopes can kill living
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cells, great care must be taken in their use. 9. Account must be taken of the
heat resulting from overcoming friction. 10. The process of fusion takes place
inside the Sun under enormous pressures and with temperatures of the order
of twenty million degrees. 11. We define an atom as the smallest particle of
an element which can take part in a chemical change. 12. We must always
take into consideration the amount of force applied. 13. One should take into
account that X-ray and radioactivity are very dangerous in great amounts. 14.
It is out of question that various changes are constantly taking place in all
substances which surround us.

36. 3anomuume 3HaueHus CredyIOWUX 08, npouumaime u nepeseou-
me Ha PyccKull sA3bIK NPeOlONCEHUS.

Term term n — repmun
term v — HassIBaTh
In terms of -pu momoIy, B BHIE, IIOCPEICTBOM,
A3BIKOM
1. The proper use of chemical terms is essential for your report. 2. The
word term may have tens of meanings. 3. These examples are presented in
terms of organic chemistry. 4. Non-metallic oxides are termed acid anhy-
drides. 5. The second term begins in February. 6. Your terms are unaccepta-
ble for me. 7. The amount of heat is measured in terms of calories (cal) and
kilocalories (kcal). 8. The term absolute temperature —273, 16° was intro-
duced because according to present experimental data it is the lowest possible
temperature. 9. The smallest part of an element which can take part in a chem-
ical reaction has been termed an atom.
37. 3anomnume 3unauenus ciosa time, npouumatime u nepesedume Ha
PYCCKULL S3bIK Ce0yiouue npeoniodceHusl.
Time BpeMs, TIEPHOJI, pa3
...times... — ...yMHO>XCHHBIH Ha...
time and again — HeoTHOKpaTHO
at times... —uHOT/1a

1. Having spent some time trying to complete the experiment he failed
at it. 2. This time we shall be able to improve the results. 3. Time and again
he tried to prepare a new mixture. 4. At times the researchers were able "to
look” inside a very tiny crystal by means of X-rays. 5. 5 times 7 will be
thirty-five.
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38. 3anomnume snauenus cnosa that, npouumaiime u nepeseoume na
PYCCKULL S3bIK Ce0VIouue NpeoniodCeHusl.
That TOT, Ta, TO YTO, YTOOBI, KOTOPBII

it is...that — umenHO, TOIBEKO

that is — to ecTp

that is why — Bot mouemy

that is to say — 1o ecTb, clie10BaTEILHO
that is how — Bor kax

S0 that — Tak 4T00BI, TaK 4TO

1. The acids, bases and salts have the property to conduct an electric
current and that is why they are called electrolytes. 2. The reaction opposite to
that of oxidation is reduction. 3. It is only with gold and platinum that sulphur
does not unite directly. 4. It is important to note that in the atom there is more
empty space than there is solid material. 5. That water is a compound was
proved at the end of the 18th century. 6. It is precisely chromatography that
has demonstrated clearly that numerous inorganic salts are soluble in organic
liquids. 7. One must remember that molecules possess kinetic energy, which
means that they are in constant motion. 8. That this system is simple and effi-
cient is generally recognized. 9. None of the method of the past can be com-
pared in simplicity and efficiency to that of our days. 10. It was not until 1936
that physicists felt that they had arrived at a satisfactory theory of what is con-
tained within the nucleus. 11. It is only under high oxygen pressure and a
higher temperature that sodium absorbs sufficient oxygen to give superoxide
NaO,. 12. It was in 1898 that the Curies obtained the new element radium
whose radioactivity was several million times stronger than that of uranium.
13. The analysis of data that we obtained shows that cosmic space is a me-
dium where man cannot live without special protective means. 14. The elec-
tricity produced by a chemical system may be made to perform useful work
such as that obtained from batteries, which are common examples of electro-
chemical cells. 15. It was estimated that it would take one million molecules
to make a line one millimetre long. 16. The experiments carried out with hy-
drogen have shown that the gas is inflammable and burns in air with an al-
most colourless flame.

39. 3anomnume 3nauenus cnoe c through, npouumaime u nepesedume
HA PYCCKULL A3bIK Cledyroujue npeolodHCeHUs.

through yepes
though XOTS
thorough TIIATEIbHBIN

1. Though the uses of automation are many and varied the greatest
progress has been made in the chemical and allied industries. 2. A computer
carries out a vast number of thorough calculations. 3. Receiving data about

I
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the quality of the product through various operations of a quality sensor the
computer instructs the actuatorsto alter variables in the process. 4. Trough
the uses of automation are many and varied the greatest progress has been
made in the chemical and allied industries.
40. 3anomnume 3unauenus crosa Until, npouumaiime u nepeseoume na
PYCCKUUL A3bIK C1edyouue npeodniodCceHusl.
Until until cj—mo tex mop noka... He
until prep — o
1. One should take great care never to light a supply of hydrogen until
it is known to be free of air. 2. Until recently the technical uses of selenium
and tellurium have been of little importance. 3. Phosphorus does not ignite in
the air until it is heated to a temperature of 240°. 4. Salt formation in solvents
will not take place until the base has a higher affinity for proton than the sol-
vent has. 5. Until the end of the nineteenth century an atom was considered a
"simple, solid, hard, impenetrable particle". 6. A weighed bulb at the bottom
of the hydrometric vessel causes it to sink until it displaces a volume of liquid
that has an equal weight. 7. Until recently the Periodic Table showed four va-
cant places: numbers 43, 61, 85, 87. 8. Reactions that have products interact-
ing in such a way as to reform the original reactants until a balance is reached
are called equilibrium reactions. 9. Atoms could not be "seen™ until the twen-
tieth century. 10. There are some elements which do not catch fire until they
are heated. 11. It was not until the eighteenth century that steel began to re-
place wrought iron in the making of tools and weapons. 12. Although the
compounds of silicon have been used for many centuries the element was not
prepared until the beginning of the 19th century.
41. 3anomnume 3uauenusi croea VEry, npouumatime u nepegeoume Ha
PYCCKUIL A3bIK Cle0youjue npeodniodceHusl.
Very very+ Hapeuue (mpuiarat.) adv — O4YeHb
the very+ cymecTBut. (MOpSIAK. YHCITUT.) @ —(TOT)
CaMblii, KaK pa3
1. The rays of uranium became the very subject for Curie's research
work. 2. Hydrochloric acid is one of the acids containing no oxygen at all and
the very name of this acid shows that it is composed of hydrogen and chlo-
rine. 3. It is very interesting that it was Lavoisier who called the gas discov-
ered by Cavendish hydrogen, meaning ‘water former". 4. By the beginning of
the 20th century a very large amount of factual material concerning the prepa-
ration and properties of the important elements and the compounds was
known.
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42. 3anomuume 3naveHus croea Way, npoyumaiime u nepegeoume Ha
PYCCKULL S3bIK Ce0VIouue NpeoniodCeHusl.
Way My Th, CIIOC00, 00pa3 NeUCTBUS
way out — BeIX0OJ
by way of — B kauecTBe, C LIEIBIO
by the way — mexy mpounm
In N0 way — HUKOUM 00pa3oM
1. By the way, before we go further with the discussion, we have first
to learn more about the ways in which the probability of different single or
complicated events can be calculated. 2. These reactions differ in many ways.
3. His way to the science was very dificult. 4. Water in no way should be
mixed with this compound. 5. They investigated chemical properties of these
substances by way of experimenting.
43. 3anomnume snauenus croea Yyield, npouumaiime u nepeseoume na
PYCCKULL A3bIK Cledyoujue npeodnodceHusl.

Yield (v) 1) naBath, IPOU3BONTH;,
2) NPOJIYKT, BBIXOJ

1. We know that thermonuclear fusion reactions can yield high temper-
atures. 2. Research on this matter may yield information useful to the con-
struction of such a device. 3. The discovery of X-rays has yielded certain
branches of medicine, radiology, radiotherapy and crystallography. 4. The ex-
periment yielded no results.5. The yield in this branch of industry contributed
much to national economy.
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1. Ipouumatime u uzyuume ciedyoujue npumepel.
IIpocroe nacrosimee Bpems (Simple Present)

1. | study at the University.

He studies at the University.

2. Do you study at the University?
Yes, | do. I study at the University.
Does she study at the University?
Yes, she does. She studies at the Uni-
versity.

3. They do not (don't) study at
school.

They study at the University.

S y4aych B yHUBEpCUTETE.

OH yuuTCs B yHUBEpPCUTETE.

BbI yunrtech B yHUBEpcHUTETE?
Ma. 51 yaych B yHUBEPCUTETE.
OHa yuuTcs B yHUBEPCUTETE?
Ja. OHa yunuTcs B yHUBEPCUTETE.

Onu HE yyarcs B LIKOJIE.

OHu yyarcst B yHUBEPCUTETE.

IIpocToe npomeniee Bpems (Simple Past)

1.We worked at a plant last year.
She studied at school last year.

2.Did you work at a plant last year?
Yes, | did.

Did he work at a plant last

year? Yes, he did.

3.He did not (didn't) work at the
plant last year.

We did not (didn't) study at the Uni-

versity last year.

Mpl paboranu Ha 3aBOj€ B IHpoO-
IJIOM TOy.

OHa y4usach B LIKOJIE B MPOILJIOM
rofy.

Bbl paboranu Ha 3aBoje B Ipo-
nuiom roay? Jla.

OH paboTai Ha 3aBOJI€ B MPOILJIOM
roay? Jla.

OH He pa0oTan Ha 3aBojE B MpoO-
IIJIOM TOJTY.

MpbI HE YYUITUCH B YHUBEPCUTETE B
IPOILJIOM TOJTY.

IIpocroe oyaymee Bpemsi (Simple Future)

1. We shall have two lectures tomor-
row.

| shall go home after lectures.

He will study chemistry at the Uni-

versity.

2. Shall we have two lectures tomor-
row?

3. Yes, we shall. We shall have two

lectures tomorrow.

4. Will they have lectures tomorrow?

No, they will not. They will have lec-

tures on Monday.

3aBTpa y Hac OyAyT JBE JCKIIUU.

Sl mokiny 1OMOM TocIie JIEKIHM.

On Oyzaer u3y4yarhb XMMUIO B YHU-
BEPCHUTETE.

VY Hac OyayT JBe JIeKIIUU 3aBTpa’?

Ha. Y Hac OyayT JBe JEKIUU 3aB-
Tpa.
VY nux Oyayt nexkuuu 3aBTpa? Her.
Y HuX OyayT JICKIIUU B IOHEICITb-
HUK.

2. Ilocmaseme cnedyrowue npeonodxiceHus 6 B0NPOCUMENbHOU hopme u

oaume omeem.

1.He usually carries out the experiments in the laboratory of in organic
chemistry. 2. She studied at school last year. 3. He will study English at the
Institute. 4. | get up at 7 o'clock. It takes me 45 minutes to get to the Institute.
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5. 1 lived far from the Institute last year. 6. He will not go to the theatre to-
morrow. 7. They went to the theatre yesterday. 8. We go to the cinema on
Sundays. 9. They study in the reading-hall every day. 10. We shall finish the
experiment tomorrow. 11. The students passed all the exams in January.

3. Ilpouumaiime u nepegedume ciedyroujue npeoioHCeHus.

1. He works as an engineer at a plant. 2. He studied at the evening depart-
ment last year. 3. She will read for her examinations at the library tomorrow.
4. The students are at the lecture now. 5. He gets up at 7 o'clock. 6. The lec-
ture lasted for two hours yesterday. 7. He worked at a plant last year. 8. She
will be ready for a walk in half an hour. 9. This country has achieved success
in the development of chemical industry.

4. Bwibepume npasuivHylo opmy enaeond, npouumaime s nepegeoume
creoyrouue npeoioNceHusl.

1. We (carry on, are carrying on) experiments every week. 2. We usually
(work, have worked) in the laboratory of inorganic chemistry. 3. (Have, do)
you study the method of preparing hydrogen in the laboratory? 4. The hydro-
gen chloride gas (will dissolve, will have dissolved, will be dissolving) in wa-
ter as it displaces the air from the bottle. 5. The researchers (will complete,
will have completed) the experimental part of their investigation in a week.

5. Ilpouumaiime u uzyuume ciedyroujue npumepbwi.
Hacrosimee nponokennoe Bpemsi (Present Continuous)

1. I am writing now. A mumry ceitvac.

He (she, it) is writing now. OH (oHa) TIUIIET ceiuac.

We (you, they) are writing now. Me1 (BBI, OHH) TTAIIIEM ceivac.
2. He is not writing now. OH (oHM) HE THUIITYT ceiJac.
They are not writing now.

3. Is he writing now? [Tumiet u ol (OHM) ceiiyac?

Are they writing now?

Ipomenmee npogoxennoe Bpemsn (Past Continuous)
1. 1 (he, she, it) was } writing a test |1 (OHa, OH) mHCaI(a) KOHTPONBHYIO
We (you, they) were (| for an hour |Pa0OTy B TeueHHe Yaca BUYepa.

yesterday.
2. She was not writing... Omna (MBI ¥ T.71.) HE TIUCAJIA...
We were not writing...
3. Was she writing...? [Tucana nmu oHa (MBI, BBI U T.11.)...7

Were you writing...?
Bynymee nponoskennoe Bpems (Future Continuous)

1. We shall be } writing the test Mper (Onun) Oymem (OyayT) mmcarthb

They will be from 9 to 10 am. | KOHTpPOJIbHYIO padoty ¢ 9 no 10 ga-
COB yTpa 3aBTpa.

2. Will they be writing...? Byayt nu onu nucarts...?

3. We shall not be writing... Mer1 He Oyem mucarhb...
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6. [lepeseoume cnedyrowjue npeodnroNceHus.

1. The students were writing down all the data during their experiment. 2.
Water boils at 100°C. The water in the tube is boiling. 3. The students were
carrying out the experiment from 5 to 7 o'clock. 4. Our plants and factories
are producing about fifty kinds of synthetic rubber now. 5. The students are
listening to the lecturer. 6. My friend is preparing for the seminar in the read-
ing-hall. 7. We shall be translating the article when he comes. 8. He will be
reading in the library at that time tomorrow.

7. Illpouumaiime u 3anomHume ciedyroujue npumepbl.

Hacrosimee coBepmennoe Bpems (Present Perfect)
1. She has read this book. OHa mpoynTana 3Ty KHHTY.
2. She has never been to Moscow. Ona Hukoraa He Obu1a B MOCKBE.
3. We have often worked in this Msl yacto paboranu B 3T0# J1abopa-
laboratory. TOPHH.
4. 1 have not seen him since he S He Bumen ero ¢ Tex mop, KaKk OH
graduated from our Institute. OKOHYWJI HAaIll UHCTUTYT.
5. We have translated many ar- Mgl niepeBen MHOTO CTaTeit
ticles lately. 3a TIOCIICIHEE BPEMSI.
Ipomeninee coBepmennoe Bpems (Past Perfect)
1. He had completed the experi- OH 3aBepmuit 3KCIEPUMEHT K 5 dYa-
ment by 5 o'clock (5 p.m.) yester- cam Beuepa BUepa.
day.
2. They had already completed the Onm yke 3aBepmIniIM 3KCIICPUMEHT,
experiment when he came in. KOT/Ia OH BOIIIEIL.
3. She said that she had taken part Ona cka3ama, 4TO OHa NPHUHUMAJA
in the conference. ydacTue B KOHPEPEHIINH.
4. Had he completed the experi- On 3aKOHYNIJI SKCIIEPUMEHT K 5 yacam
ment by 5 p.m. yesterday? Yes, he Beuepa Buepa? /la. Her.
had. No, he had not (hadn't).
5. He had not (hadn't) completed
the experiment by 5 p.m. yesterday. On He 3aKOHYWJI SKCIIEPUMEHT K 5
yacaM Bedepa BUepa.

Bynymee coBepiiennoe Bpems (Future Perfect)
1. We shall have completed the Mg yxe 3aBepiimM 3KCIEPUMEHT K
experiment by the end of the xonmy mecsua.

month.

2. They will have passed the ex- Onm yxe cmaayT sK3aMeHbI K KOHILY
ams by the end of January. STHBapSI

3. Shall we have completed the MbI yke 3aKOHYHM SKCHEPUMEHT K
experiment by the end of the koHIy Heaemu? Jla. Her.

week? Yes, we shall. No, we

shall not.

8. Ilpouumaiime u nepegedume ciedyowue npeoIoHCeHusl.
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1. They have already used new technology in their work. 2. The techni-
cian will have installed the new equipment in our laboratory by the begin-
ning of the new year. 3. Rapid changes have taken place in science and
technology these few years. 4. They have never been late for their classes.
5. He had sent the telegram before they came.

9. Ilpouumaiime u 3anomHume ciredyroujue npumepsl, 00pawas HUMAHUE
Ha obpazosanue cmpadamenvhoco 3anoca (Passive Voice)

Present Simple

HacmOﬂmee epem

am, is, are }

Present Continuous am, is, are + being + Participle 11
Present Perfect have, has + been

Ilpoweowee spems
Past Simple was, were
Past Continuous was, were + being } + Participle 11
Past Perfect had + been

byoywee epems

Future Simple  shall, will be + Participle II

Future Perfect

shall, will + have been

10. Cpasnume u 3anomnume creoyiowue Budoepemennvie hopmol anenuii-
CKO20 21142014 8 CMPAadamenbHOM 3a102e U COOMBEMCMEUE PYCCKUX BPeMeH-
HbIX (POPM BPEMEHHBIM YOPMAM AH2ULICKO20 21a20Id

Bpemena ctpana-
Bpemena ctpana-
TEJILHOTO 3ai0ra | [IpemnoskeHue Ha pycckoM | CoOTBETCTBYOLIEE MIPEIOKEHHE Ha
TEJNBHOIO pyC- N o
AHTJIMHUCKOTI'O I'J1a- SI3BIKE AHI'JIMMCKOM A3BIKE
CKOI'O rjaroJjia
roja
Present Kunernueckum me- | A Kinetic method is used to
Simple TOJIOM BbIBEZICHO BHI- | derive the general expression
pakeHue I ... for...
(Kunetnueckuit me-
m TOJI UCIIOJIB3YETCS
5 JUTSL BBIBOJIA_BBIpaKe-
= HUSA ...
R S )
© 8
5 oa Present Kunernueckuii me- | A kinetic method is being
é Continuous | Ttox ncnoJB3yeTcs used to derive ...
st ...( ceriyac)
Present Kunernueckuii A kinetic method has been
Perfect MeTo 1 ucnob3oBanu | Used to derive the general ex-
pression for ...
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Past Simple | Kunernueckmii me- | A Kinetic method was used to
To1 Ucmonb3oBajcs | derive the general expression
for ...
(Kunetnueckum Me-
TOAOM OBLIO BBIBEJIE-
HO ...)
qu Past Kunernueckuit me- | A Kinetic method was being
= Continuous | TOX UCIOIB30BAJICS used ...
= 2
M o .
= & ( B onpenienIeHHbIN
2 TIEPUOJI B MPOIILIOM) -
= Past Kunernueckumii me- | A Kinetic method had been
Perfect TOJI OBLI MCIOJIB30- used to derive ...
BaH JUIs
BBIBOJIA ...
( kK ompeneICHHOMY
MOMEHTY B IPO-
I1JIOM)
Future Kunernuecknmii me- | A Kinetic method will be used
0 Simple TOJ OYJIET UCTIOIB30- to derive ...
53 = BaH ....
= = Future Kunernueckuii me- | A Kinetic method will be be-
% =) Continuous | Tox OYIET UCITIONIB30- ing used...
o BaThLCA ...
- ( B ompenieneHHbII
MeproJI B OyayIiem)

11. Ilpouumatime u 3anomuume ciredyroujue npuUMepvl UCNONb308AHUS U Ne-

pesooa cmpaoamenvHblX KOHCMPYKYULL.
1. The material is subjected to chem-
ical treatment

2. All of these requirements can be
satisfied.
3. Toxic reagents should be handled
with care.

4. An instruction can be found on
page 20.

5. I was fined for speeding.

Marepuan nodsepeaiom XUMHUYECKOU
00paboTke

Marepuan noogepeaemcsi XUMUYECKOU
00paboTKe

Bce atu TpeboBanust MOTYT OBITH YAOB-
JICTBOPCHEI.

C TOKCHYHBIMM pEareHTaMH CJleayeT
00paIaThbCsi C OCTOPOKHOCTHIO.
(me#icTBYyIOIIEE JIUIIO - HEBAYKHO)
NHCcTpyKInio MOKHO HalTH Ha cTp.20.
(IericTBYyIOIIIEE JUIIO — JIFOJAM BOOOIIIE)

S Op1 omrpadoBaH 3a MPEBBHIICHHUE
CKOpPOCTH.
Mens omrpadoBanu 3a MPEBBIINICHUE
CKOpPOCTH.
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6. Some additional information was HcciemoBaTellb MPHUBEN JOMOIHHTEIb-

reported by an investigator. HYI0 HH()OPMAIIHIO.

HNononnutenbHas uHopmaius Obuia

IMPpUBCACHA UCCIICIOBATCIICM.

7. Liking cells are damaged by rad- Paguaiust HAaHOCUT BpeJ KMBBIM KJICT-

iation. KaM.

8. | was shown some papers on po- MHe mnoKa3ald HEKOTOPbIC CTAaTbU IIO
lymerization. OJTUMEPU3ALIHH.

9. These terms were agreed upon. JIOTOBOPHIIMCH HA 3THUX YCIOBHSX.

10. | am often laughed at. Hamo MHOM 94acTO CMEIOTCSI.

11. Steps should be taken to de- Cuenyer npuwHATP Mepbl, YTOOBI

crease the reaction rate. YMEHBIIIUTH CKOPOCTh PEAKIINH.

12. These devices were shown prefe- 3Otum  ycTpoiicTBamM ObLIO  OKa3aHO

rence to because of their simplisity. NIPEIIOYTEHUE U3-3a X TIPOCTOTHI.

12.Ilepesedume npeonodicenus, oopawas SHUMAaHue HA GOpMbl CMpaod-
meJjlbHOo20 3a1024, 8blOe/ICHHbIE KypCueom.

a) 1.0Oxidation is accompanied by an algebraic increase in valence. 2.In the
first year we are taught chemistry, structure of matter, higher mathematics,
etc. We are also given laboratory works to do. 3.The valence or combining
capacity of an atom is determined by the number of electrons it gains, loses or
shares in chemical combinations of atoms of other elements.

0) 1.The Law of Constant Composition was first definitely stated by John
Dalton in 1804. 2.All the instruments were looked at with great interest. 3.By
the end of the eighteenth century the terms "element" and “compound" were
generally accepted.

B) 1.Is this true that this problem will be investigated in our laboratory?
2.His scientific paper will be presented at the conference and we shall be in-
vited to the discussion of it. 3. All the data will be analysed by the experimen-
ter himself.

13. Ilepesedume creodyrowue npeonodcenus Ha pyccKutl s13vlk, 0opaujas 6Hu-
Mawuue Ha cnocoobl nepedayu AHeIUUCK020 CMpAdamebHO20 3a102d.

The money has been transferred to my bank account.

The accident has already been reported.

The machines were manufactured by the Boron Group in Germany.

The most dangerous nuclear waste can be turned into glass.

Optical constants are studied by (using) the multiple-scattering method.
The difficulty is removed by simplifying the equation.

Temperature structure coefficients were measured with temperature
Sensors.

NogakowdE
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8. The valence band technique should be used to calculate the free va-

lence.

9. Particular attention was given to the composition and degree of homo-
geneity of the crystals.

10.The investigation was carried out at room temperature.

11.1t has been shown that the spectrometer is designed for the far infrared.

12. It is assumed that the resistance region is negative.

13. It was found that the models provided a very good fit to the experimen-
tal data.

14. It is believed that the results can be explained by the solid state theory.

15. Collision processes must be studied in ionized gases.

16.This problem may be closely related to photosynthesis in plants.

17.These changes will be well exhibited during the process.

18.Some problems are being discussed by researchers in the seminar.

19.Some comments were made on Smith’s monograph on mechanism of
protein synthesis.

20.A new interpretation of biosynthetic processed will be put forward at the
Sympoium “Science and Technology”.

21.Simultaneous translation of papers is generally provided at international
conferences.

22.The congress was held in Geneva.

14. Ilepeseoume cnedyrowue npeonodxcerus, oopawas HUMAHUE HA NAOEHC
O00NOIHEHUL.

1.
2.

3.
4.

S.
6.
7.

Amplitude variations are neglected by such systems.

Polychlorinated biphenyls are forbided as plasticizers because of their en-
vironmental hazards.

The homogeneous conversion in liquid ammonium should be discussed.
The first appearance of living species was preceded by the gradual devel-
opment of a chemical environment.

These errors can be avoided by using such techniques.

A new air-cooled transformer has been ordered by customers.

Dating rocks can be assisted by radiometric determinations.

15.11epesedume cnedyroujue npeonodxicerus , 00pawas HUMAHUE HA 2l1A20JIbl
C NPeOIONHCHLIM OONOJIHEHUEM.

1.

2.
3.
4.

A semiconductor can be subjected to heating to increase the number of
free electrons.

The particle is departed from its path by the gravitational field of Jupiter.
The process should be done away with as uneconomic.

The causes of the problem cannot be arrived at by the chemists and engi-
neers.
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o

© oA

The repulsion between molecules at small intermolecular distances is in-
sisted on by physists.

. Considerations of phase equilibria for understanding of some mass-trasfer

process are insisted on.

These features have already been referred to in Chapter 4.

A computer — controlled device can be relied on.

Some important experimental findings of neurophysiologists have been
much spoken of in recent years.

16. Ilepeseoume cneoyiowue npeonodcenus, He 3a0bi6as Npu nepesooe o
Mecme npeonoaa.

1.

2.

w

17.

The nonuniform spatial distribution of the laser beam must be accounted
for.

Computer design problems are dealt with by numerous engineers.

The lower density of cold-worked metals can be brought about by mi-
crocrack formation.

4. This disagrument is referred to the oversimplified method.

5. The sample was subjected to a laser pulse.

6. Many detkils of the global system of planets will touched upon later.
7.
8
9.
1

Modifications at the power stations are being commented on now.

. This date will be insisted on.

The results of the experiment can be relied upon.

0.The matter was referred to.

llepeseoume cnedyrowue npeodsoNHCeHUss ¢ AHIIUNUCKUM 2Na20NamMu 8

CMpaoamenbHOM 3aj102e HAd PYCCKULL S3bIK.

1.

2.

3.

The abundance of the experimental material is not followed by the corres-
ponding achievments in theories.

The properties of transition metal oxides are greatly influenced by the
states of orbitals.

Mechanical properties of the sintered material will be affected by the cha-
racter of the Me-0 bond.

The main XPS peak of the photoemission curve was succuded by the low-
intensity peak.

A brief outline of the method of calculation will be followed by details on
structure of crystals.

18. Ilepesecmu npednodicenus ¢ aH2IUUCKO20 A3bIKA HA PYCCKULL

1.

2.

The attention of research workers has recently been given to the field of
thermall stable polymers.

In attempt was made to consider in general the structure of high conduc-
tive materials.
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3. Much attention is now being paid to the operation conditions of the ne-

wapparatus.

Account should be taken of “weak’ bonds in the macromolecule.

Advantage is to be taken of the effect of the unit structire on thermal age-

ing.

6. Steps were taken by Efros [4] to find quantitative relation between stabili-
zator concentration and the strength of fibres.

7. Special emphasis is put on (placed) mutual influence of the proteins and
polysaccharides in food systems.

8. The opportunity should be taken to apply for this job.

9. Extreme care must be taken to carry out shock tube measurements.

10.A reference is made to the similarity in the order of the values of the virital
coefficients.

o B

19. Ilepeseoume creoyiowue npednodicerus , 0opawias GHUMAHUE HA OCO-
beHHocmu nepegooa cmpaoamenbpHo20 3an02a

1. The adsorptrion density dependence of reagent concentration is ex-
plainned by a perpendicular orientation of the aromatic ring on mica.

2. Smaller amounts of solids will be carried over into the solvent phase and

severe crud accumalation in the circuit won’t take place.

Several ways to decrease crud formation have been proposed.

Suspended solids have been removed from the aqueous feed solution with

sand filters.

5. The adsorption is influenced by the conditions and surface properties of
the solids.

6. Amorphous fused silica with a small particle size and high surface area
was chosen as the main adsorbent in order to obtain large differences in
reagent concentration.

7. A technique for determination of the energetic efficiency should be fol-
lowed and illustrated with experiments.

8. Modelling of the kinetics of milling was developed primarily for size re-
duction; presently it is concidered in the time domain.

9. The material transformation in the course of milling is accounted for by
just energy rather than time.

10.Some relationships of both time domain and energy domain kinetics are
influenced by size reduction.

11.A number of experiments describing the intensity dependence of the effi-
ciency of milling was followed by the common conclusions.

12.Mention has already been made that the data obtained are essentially ef-
fected by the adopted parameters of the actual intensity of treatment.

13.An empirical approach to modelling has been made because of the com-
plexity of physical processes accompanied by chemical conversions.

B~ w
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14.An attempt is made to reduce the temperature factor of the magnetic per-
meance.

15.An advantage has been taken of classical chemical kinetics to describe the
process quantitatively with the substitution of time by energy.

16.Special attention has been called to kinetic simulation of methane oxida-
tion
to treat data of pilot experiments.

17.Care should be taken not to increase temperature above 500 C as signifi-
cant deposition of the target products can take place.

18.The calculated oxygen concentration at which maximal yield of methanol

Is attained coincides well with our experimental value.

19.1t should be noted that due to the inhibiting effect of oxygen concentration

on the rate of reaction calculations show a very strong increase in a polyme-

rization degree at isothermal conditions.

20.Analysis of non-linear processes during the oxidative conversion of me-

thane to methanol has been followed by description of two stable chain-

branched regimes.

20. Ilepesecmu npeonodxcenus ¢ aHeIUUCKO20 SA3bIKA HA PYCCKULL.

The behavior of metals is affected by the changes in t°.

2. Many materials now commonly used were not even thought of thirty years

age.

Analysis is naturally followed by synthesis.

A mechanical method was substituted for by an electric one.

5. The charge of an atom is not affected by the number of neutrons present
but depended on the balance between electron and protons.

6. The region surrounding a magnet, in with appreciable magnetic farces ex-
ist field, there is a motion of electrons due to this field.

7. When the molecules of even a good insulator are acted upon by an electric
field, there is a motion of electrons due to this field.

8. Chemical methods of purifying water are given much attention to by our
aciantists.
9. When a concentrated clay suspension is allowed to settle, the clay will oc-
cupy a volume which is different from the original volume of the olay.
10.Almost all materials are affected to some extent when placed in a strong
magnetic field.

11.1n practice the solidification of pure metals is influenced to a great extent
by what may be generally described as external conditions.

12.The solubility of phosphate in sea water is largely a function of pH, a
property which is influenced by bacterial activities.

13.In gaseous reaction the equilibrium position is largely influenced by pres-
sure

=
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14.The range of application of gas chromatography is wide and most sub-
stances boiling under 300°C, own be dealt with readily.

15.The purity of an organic compound may be judged by the determination
of various physical constants, such as the specific gravity, crystal form, or
index of reaction.

21.Ilocmasvme 2/azcoJisl, oanmvle 8 CK06Kax, 6 HYJHCHOM 6DEMEHU U 3A/l02€.
Ilepeseoume npeonodicenust.

1. The importance of nitrogen (to speak about). 2. The discovery of Robert
Brown (to think of) as one of the greatest discoveries of his time. 3. A new
method (to present) in his report. 4. The chief engineer (to send for) imme-
diately. 5. His results may (to rely upon).

22. [Ipouumatime, nepeseoume u omeemovime Ha ONPOCHL NO MOOEU.
Mooeny:

Is the mass of an atom concentrated in the nucleus?
Yes, itis. No, it is not.
Yes, it is concentrated in the nuc- No, it is not concentrated in the
leus. nucleus.

1. Is matter composed of atoms? 2. Is valence of an atom determined by
the number of electrons? 3. Is reduction accompanied by an algebraic in-
crease in valence? 4. Can the chemical properties be explained by the struc-
ture of the atom? 5. Is the activity of metals related to the size of the atom?

23. Cocmagvme 803MONCHbIE B8APUAHMBL NPEONONCEHULL.

This magazine will be translated with a lot of pictures.
Those high buildings  will be built from a distance.
Scientific reports was published in our magazine.

The article were discussed with a lot of diagrams.
Some questions were read yesterday.

All these stories were built is with great interest.

A lot of new schools illustrated last year.

Some articles are seen by him.

All these houses are published very soon.

24.1lepesedume caedyrowue npeoioHCeHuUs.

1. Some new laboratories are being built in our Institute. 2. She is promised
immediate help. 3. The results of the experiment can be relied on. 4. This
problem of nuclear magnetic resonance will be dealt with in a number of ar-
ticles. 5. The book is often referred to by our teacher. 6. The terms were
agreed upon. 7. These data were not spoken about. 8. The report was followed
by a discussion. 9. The rate of the reaction is influenced by many factors.
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10. Soon that discovery was followed by another one. 11. This method of an-
nalysis is being gradually done away with. 12. Mention has already been
made of this phenomenon. 13. The discussion is followed by brief descrip-
tions of several radar sets. 14. The theory of viscosity will be referred to in
more details later. 15. From their very nature, charged particles are influenced
by electric fields.

25.11epeseoume cnedyrowue npeooHceHuUs .

1. The behavior of metals is affected by the changes in t°. 2. Many mate-
rials now commonly used were not even thought of thirty years ago.
3. Analysis is naturally followed by synthesis. 4. A mechanical method was
substituted for by an electric one. 5. The charge of an atom is not affected by
the number of neutrons present but depended on the balance between electron
and protons. 6. The region surrounding a magnet, in with appreciable magnet-
ic forces exist field, there is a motion of electrons due to this field.
7. When the molecules of even a good insulator are acted upon by an electric
field, there is a motion of electrons due to this field. 8. Chemical methods of
purifying water are given much attention to by our scientists. 9. When a con-
centrated clay suspension is allowed to settle, the clay will occupy a volume
which is different from the original volume of the olay. 10. Almost all mate-
rials are affected to some extent when placed in a strong magnetic field. 11. In
practice the solidification of pure metals is influenced to a great extent by
what may be generally described as external conditions. 12. The solubility of
phosphate in sea water is largely a function of pH, a property which is influ-
enced by bacterial activities. 13. In gaseous reaction the equilibrium position
is largely influenced by pressure. 14. The range of application of gas chroma-
tography is wide and most substances boiling under 300°C, own be dealt with
readily. 15. The purity of an organic compound may be judged by the deter-
mination of various physical constants, such as the specific gravity, crystal
form, or index of reaction.

26. IIpouumatime u 3anomuume ciedyowue npumepsvl, 00pawas BHUMAHUE
Ha YCNIOBHbBLE COIO3bL U NEPEBO0 YCI0BHBIX NPEOTONCEHUU.
YcaoBHble npenioxenusi (Conditional Sentences)
a) 1. If a substance conducts elec- Ecau BemectBo npogooum (b6yoem
tricity, it will be heated. npo8ooums) dACKTPHUECTBO, TO OHO
OyJzleT HarpeBaThCHl.
2. If a metal were heated, it FEcmu 6wt meramn wuacpenu, OH Obi
would melt. PACnIasucs.
3. If a non-metal had been Ecmu 6w Hemeramn oxaaounu, OH Obl
cooled, it would have become cman xpynkum.
brittle.
6) 1. Provided the temperaturewere  Ecau 6wt (npu ycrioguu, umo) TeMiie-
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high, a metal would melt. paTypa Oblia BBICOKas, METall Obl
PACHAABUIICAL.

2. Unless non-metals had been  Ecnu 6b1 HemMeTamibl He ObLIN XPYII-

brittle, they would have been  xumu, oHu ObLIU ObI KOBKHMH.

ductile.

B) 1.Were the temperature condi- Eciu 6b1 TemiiepaTypHbBIE YCIOBHUS
tions normal, this substance 6wiiu HOpMaTBLHBIMH, TO BEIIECTBO
would not melt. HE PACniasuiocs Owl.

2. Had the temperature been Ecnu 6vr Temmepatypa Obiia TIOBBI-
raised, we should have got a mena, MbBl 0Bl noORYUUIU HOBBIA
new alloy. CILJIaB.

21. [Ipouumatime u nepeseoume ciedyiouue npeoroHCeHusl.

1. If the experiment is successful, the results will be accurate. 2. Provided
the temperature were high, the metal would melt. 3. Unless metals had been
good conductors, they wouldn't have been used in many branches of industry.
4. If non-metals hadn't borrowed electrons, they would not have combined
with metals and formed salts. 5. Provided the experiment were successful,
they would publish the results in a scientific journal.

28. [Ipouumaiime cnedyowue npeonroNtceHus, 8vl0pas 21acojl 8 HYHCHOLU
gopme; nposepbme cebs no knrowy. Ilepesedume npeodnodcenusl.

1. If they (come, will come) tomorrow, | shall meet them at the station.

2. Unless metals (lent, had lent) electrons they wouldn't have combined
with non-metals and formed salts. 3. Provided we (got, have got) good results
in our experiment, we should take part in the discussion. 4. If he (had known,
knew) the problem better, he wouldn't have made a mistake in his experiment.
5. Unless she (were, had been) too busy tonight, she would have met with
them.

29. Ilpouumatime, nepesedume ciredyroujue npeonoAHceHus, npeoopasyime
ux 8 beccoro3nvle NPeoNoNCeHUsl 8 COOMBEMCMEUU C NpuUMepamu pazoena 8)
ynp. 62.

1. If he had come in time, we should have met him. 2. If | were present at
the meeting tonight, | should take part at the discussion. 3. Provided the tem-
perature were high, the substance would melt. 4. If a chemical substance were
heated, it might decompose. 5. If he were more attentive at the lesson, he
could translate the article well.

30. Ilpouumaiime credyrowue npumepsl, 0opawds HUMAHUE HA NEPesoo
enazona should.
1. | said that | should carry out this I cka3zam, 4TO nPOBEdy FTOT IKCIIE-
experiment once more. PUMEHT elle pas.
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2. If we cooled oxygen to - 192.98°C,
we should (could, might) achieve its
boiling point.

3. If we had obtained good results in
our last experiment, we should have
discussed them at the conference.

4. 1t is necessary that the work should
be done (be done) in time.

5. He suggested (insisted, ordered,
etc.) that the work should be done
(be done) in time.

6. It should be noted (pointed out,
etc.) that oxygen is widely used in in-
dustry.

7. 1 should like to repeat this experi-
ment.

8. Repeat the experiment lest you
should make a mistake.

Ecimu ObI MBI OXJIATWIA KHCIOPOJ
mo - 192,98°C, mMbel docmuenu Owi
(cmoenu 6v1 0ocmuub) €ro TOYKH
KUTICHUSI.

Ecnmu Obl MBI TOJIYYWJIM XOPOIIIHE
pe3ynbTaThl B HAIIEeM MOCIEAHEM
AKCIIEPUMEHTE, MBIl 00CyOunu Ovl UX
Ha KOH(EpEeHIUH.

Heobxoaumo, umobsr pabota Osina
8bINOIHEHA BOBPEMSI.

OH npeioxKui, umobsl padoTa Obl-
J1a 8bINOJIHEHA BOBPEMSI.

Cneoyem ommemums, 4TO KHCIO-
PO IIMPOKO HCIIOIB3YETCS B IPO-
MBIIIJIEHHOCTH.

Mne 6vl xomenoco TOBTOPUTH 3TOT
JKCIIEPUMEHT.

[loBTOpHUTE SKCIIEPUMEHT,
He coenlamsb OIIHUOKY.

ymoowl

31. Ilpouumaiime u nepesedume cieodyrouue nNpeorodceHuss, 0opauas

gHUMaHUe Ha 2naz2ou should.

1. We said that we should examine the chemical composition of the given
substance. 2. If | had had a dictionary, | should have translated the article.
3. It is possible that the experiment should be carried out in three days.

4. They suggested that the conference should be convened at the end of
February. 5. It should be pointed out that the problem involved is of great in-
terest. 6. | should like to take part in the discussion of this method. 7. Use the
dictionary lest you should spend too much time to translate the text. 8. If we
were present at the meeting, we should know better the questions discussed.
9. | said that they should investigate this substance once more.

10. He demanded that they should do it.

32. Ilpouumatime cnedyroujue npumepvl, 0Opawyas HUMAHUE HA NEPesoo
enazona would.

1. He said that he would carry out this experiment once more.
3aJl, 9TO OH MPOBEET ITOT IKCIIEPUMEHT €IIIe Pas.

2. If we cooled oxygen to- 192.98°C, it would boil.
TIM Kucitopox a0 - 192.98°C, oH 3akumen Obl.

3. If they had obtained good results in their experiments, they would have
discussed hem at the conference. Ecii ObI OHM TOJMYYWJIH XOpOIIUE pe-
3yJbTAThl B CBOUX 3KCIEPUMEHTAaX, OHU 00Cy AN Obl UX Ha KOH(DEPEHIIUH.

OH cka-

Ecii Obl MBI OXJ1a-
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4. At high temperature this sub stance would decompose. Ilpu BbICOKOI
TEMIIepaType ATO BEUIECTBO Pa3JIOKHIOCH OBl.

5. Water would boil (water boils, water will boil) at 100°C. Bona
xkunuT nipu 100°C.

33. Ilpouumatime u nepesedume caedyowue npeolodHceHUs, obpauas
BHUMAHUE Ha 21azon would.

1. They said that they would take into account the properties of oxygen.

2. If the reaction proceeded at the given temperature, the end product
would increase. 3. According to the hypothesis concerned, the material would
be a good insulator of electricity. 4. It would be an error to say that carbon
alone is responsible for the difference between steel and cast iron. 5. Liquid
oxygen would boil at - 192.98°C. 6. As the result of its outstanding chemical
reactivity oxygen would combine with all the elements except the inert gases.
7. He pointed out that he would investigate the reactivity of the substance in-
volved. 8. Had he not investigated this phenomenon, he would not have got
such interesting results. 9. Were she present at the conference she would take
part in the discussion.

34. [Ipouumaiime credyrowue NpeonodN’ceHUs, 8CMABIAL BMeCmo Mo4eK
enazon should unu would, nposepome cebs no xnouy. Ilepesedume npeoino-
HCEHUAL.

1. The engineer ordered that the work ... be finished. 2. He said, that he ...
inform us about the conference. 3. It is necessary that they ... do it. 4. Oxygen
... form oxides with metals and non-metals. 5. It is essential that liquid oxygen
... be handled with great care. 6. Oxygen ... become a pale blue crystalline sol-
id at a temperature of - 218.7°C. 7. It is important that all precautions ... be
taken to avoid any leakage of oxygen. 8. At a temperature of - 192.98°C oxy-
gen ... boil. 9. It ... be noted that oxygen may be prepared in a number of
ways. 10. Oxygen ... support combustion.

35. Ilpouumaiime u nepesedume creoywue npeodsodNCeHUs, obpawas
snumanue na enaeon would, SHOULD and WILL

1. As the plant is a living thing it must have food, it would die. 2. It would
be impossible to me all the difficulties without this new method. 3. Most of
iron isotopes have zero nuclear spin and would not shout any hyperfine struc-
ture. 4. The apparatus was examined several times and it would always prove
quite exact. 5. It is necessary that the substance should process all the quali-
ties needed for these new conditions. 6. Good lubrication will redunce the
friction. 7. We knew that we should be able to account for this phenomenon.
8. Sometimes this device will go wrong without any apparent cause.
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36. IIpouumatime u 3anomHume ciedyouwjue npumepbl.
Ipuuacrue (The Participle)
[Mpuyactue Hacrosero Bpemenu (Participle 1)
Heticmeumenvuwiil 3an102 (Active Voice)
1. | spent a lot of time mixing, 1. 5 3aTpaTuia MHOTO BpEMEHH CMeulii-

these liquids. 6as1 ITH KUIKOCTH.
2. Dripping taps must be repaired. 2. Ilpomexaiowue KpaHbl HaJO ITOYH-
HUTD.

Cmpaoamenvnwiti 3a102 (Passive Voice)
The experiment being carried out [Ilpogooumsiti B Hamiel abopaTopuu
in our laboratory deals with the skcnepuMeHT cBsi3aH cO CBOWCTBaMH
properties of inert gases. WHEPTHBIX Ta30B.

[puyactue npomemiiero Bpemenu (Participle I1)
Heticmeumenvnwiii 3an02 (Active Voice) omcymcmeyem
Cmpaoamenvhwiii 3an0e (Passive Voice)

The experimental data obtained [lonyuennvie  SKCHEpUMEHTATBHBIC

proved the theory. JTaHHBIE TIOJITBEP.IUIIH TEOPHIO.
[Ipuyactue coBepuieHHoro Bpemenu (Perfect Participle)
Heticmeumenvuwiil 3anoe (Active Voice)
Having discussed the experimental O6cyous skcniepuMeHTaIbHBIC JTaH-
data at the conference he decided to Hbie Ha KOH(DepeHIIMH, OH peImI
publish them without t delay. HEMEJICHHO UX ONyOJIMKOBATh.
Cmpaoamenvnwitl 3a102 (Passive Voice)
The experimental data having been  Ilocie moco, xak >KcrepUMEHTAIb-
discussed, he decided to publish Hble mannBIe ObLIU 06CYIHCOCHBI, OH
them without delay. pelIM HEMEIJICHHO OITyOJIMKOBATh
uX.

37. Ilpouumatime u nepegsedume ciedyiowue npeoroHCeHusl.

1. Experimental techniques dealing with gases were developed in the six-
teenth and the seventeenth centuries. 2. Investigating the properties of gases
E. Torricelli invented the mercurial barometer. 3. Having prepared everything
for the laboratory work, the students began experimenting with chemicals. 4.
Having considered the problem, we arrived at a definite conclusion.

38. Uzyuume npumepol, odpawas enumanue na nepesoo While, when, if ¢
couemanuu ¢ npuuacmuem. [lpouumatime u nepesedume npeodiloONceHusL.

I. While carrying out the experiment 1. [Iposo0si 3KCHEPUMEHT, CTYICHT
the student should be very careful. JOJIKEH OBITh OY€Hb BHUMATEIIEH.
2. Ilpu nposedenuu >SKCIIEpUMEHTA
CTYJIEHT JOJDKEH ObITh OYEHb BHHMa-
TEJICH.
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Il. When heated up to 100°C water 1. Ilpu uaepesanuu no 100°C Boxaa
boils. KHIINT.
2. Koeoa Bony naepesarom 1o 100°C,
OHAa KHUIIUT.
I1l. The substance can be readily rec- 1. BermecTtBo MOXHO JIETKO pacio-
ognized if represented by physical 3math, eciu npeocmasnenvr ero ¢u-
and chemical properties. 3MYECKHEC M XUMHUYCCKHE CBOMCTRA.
2. BemectBo MOXHO JIETKO pacmo-
3HATb npu Haluduu €ro (1)I/ISI/IHCCKI/IX
1 XMMHUYECKHX CBOMCTB.

1. While evacuating closed chambers Guericke demonstrated the existence
of rarefied atmosphere. 2. While developing experimental techniques scien-
tists of the sixteenth and the seventeenth centuries made an important contri-
bution to the study of gases. 3. While developing different instruments, E.
Torricelli invented the mercurial barometer. 4. Molecular properties are most
easily evaluated if observed in the dilute condition of matter.

39. Ilepeseoume creoyiowue npeonodceHus.

1. Physics is a broad science that deals primarily with phenomena involving
the transformation of matter and energy. 2. The stability of the compound be-
ing formed must be considered. 3. Hydrogen is the lightest substance known.
4. Different forms of magnetic circuits can be employed depending on the
material used, results desired, cost and other factors. 5. Unfortunately it is not
possible to present in this book all the information obtained. 6. When freshly
prepared this substance is colourless. 7. Having obtained the necessary com-
pound we could finish our experiment. 8. Having mixed these two substances
we put the mixture into a clean test-tube. 9. Rutherford's research work fol-
lowed by many experiments of other scientists made a great contribution into
physics. 11. Metals may be subdivided on the basis of their activities into two
groups, namely those displacing and those not displacing hydrogen from ac-
ids. 12. The volumes of gases entering into or resulting from a chemical reac-
tion may be represented by a simple ratio of small numbers.

40. Ilepeseoume credyrowue npeonoiceHus.

1. It is possible to obtain graphically the additional information about images
in spherical mirrors referred to above. 2. The positron or positive electron was
discovered in 1932 by CD.Andersen while working with cosmic rays. 3. The
ten naturally radioactive elements referred to above have altogether 40 iso-
topes. 4. As stated before, the greater the binding energy the more stable the
nucleus. 5. Having become familiar with the main laws of statics we can
study the laws of dynamics. 6. Once formed bubbles rise because of the vapor
being less dense than the liquid in which it is suspended. 7. Having obtained
the radical equation to be solved, let us investigate the method of solution.
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8. Having described in a general way what is meant by an electric current, the
next step is to introduce quantitative measures for such currents and their ef-
fects. 9. In the radioactive bodies alpha, beta, and gamma rays are emitted
spontaneously, and at a rate uninfluenced by any chemical agency. 10. It is a
common observation that bodies expand when heated.

41. Ilepeseoume cnedyroujue npeooHceHus..

1. It is a matter of common observation that light is refracted when passing
from one medium into another. 2. As already stated the greater these factors
are, the greater is the elesticity of the body. 3. As mentioned previously so-
dium tarnishes when exposed to air. 4. As emphasized above these elements
are strongly radioactive when isolated in pure state. 5. As pointed out above
heavy water has been carefully studied, new methods referred to earlier hav-
ing been developed for its isolation. 6. The heat liberated causes a rise in tem-
perature that is indicated on the thermometer. 7. Based on the laws of conser-
vation we can formulate chemical equations with somewhat greater measure
of justification. 8. The results obtained depended on a number of factors de-
scribed earlier. 9. Further they have found that certain elements were trans-
formed into other elements completely uninfluenced by measures taken. 10.
The partial pressure exerted by each gas in the mixture depended on the per
cent of molecules, i.e. upon the relative value of the molecular concentration
of the gas. 11. The solution heated changed its colour very rapidly. 12. The
first element produced in this way was the missing number 43, it being named
“technetium’, meaning "artificial”. 13. The quantity of heat required for the
changing the unit mass of a substance from the solid to liquid state without
any change of temperature is called latent heat. 14. The distribution of radia-
tion in these cases is very different from that observed for the same body
when heated to a sufficient temperature to emit ordinary light.

42. IIpouumatime, usyyume ciedyloujue npumepsl, 00pawjas 6HUMAHUe HA
nepegoo He3asUCUMO20 NPULACIHO20 0O0pOmA.

1. Water playing the most essen- Takx kax (nockonvky) eoda uepaem
tial part in our lives, it is univer- ocuoenyo poav 6 naweil  Jcusnu,
sally needed everywhere. OHa TpedyeTcs MOBCEMECTHO.

2. Water having evaporated from [locie mozo rkax (xoeda) éooa ucna-
rivers and seas, it is deposited on psemcs uz pex u mopeii, oHa BbINa-
cooling as rain. JaeT, OXJIAXKIAACh, B BUIE JOMKIA.

3. Molecules often collide with the Monekynbl 4YacTo ynapsoTcs O
sides of the container they are in, creHku cocyaa, B KOTOPOM OHH Ha-
the liquid taking up the shape of xonstcs, npuuem (npu smom, a, u)
the container. AHCUOKOCMb NpuHuUMaem ¢opmy co-

cyoa.
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43. Ilpouumaiime u nepesedume cieoyiowue NpeosodiCeHUs, 00pauyast
BHUMAHUE HA HE3AB8UCUMDBLUI NPUYACMHBLIL 000POM, 8blOENIeHHbIL KYPCUBOM.

1. Molecules are in constant motion, the motion becoming more rapid with
the increase of temperature. 2. The temperature being raised, the Kinetic
energy is increased. 3. The evaporation increases with the temperature, other
conditions being equal. 4. Water power being one of the best and cheapest
ways of producing electricity, it is widely utilized to drive generators which
provide electric current. 5. This material being used in electronics, its proper-
ties should be studied closely. 6. Non-metallic materials are of great impor-
tance, some of them being widely used in place of metals. 7. They have to
compare their experiments, their results being different. 8. The data having
been obtained, we discussed the results at the conference. 9. Water being
heated, it boils at 100°C.

44. [Ipouumatime u nepesedume ciedyroujue npeoIodNCeHUs, 0Opauyast
GHUMAHUE HA NpUYACmHbsle 060p07’1/lbl.

1. The molecules of the solid when heated break out of the lattice, the sol-
id melting. 2. Gaining enough energy to move far apart, the molecules often
collide with the sides of the container they are in. 3. The students investigat-
ing this phenomenon carry out the experiments in the laboratory of general
chemistry. 4. Breaking out of the lattice the molecules of the solid gain
enough energy, being free to move. 5. The experiment being carried out by
the researcher deals with the liquid state of matter.

45. Ilepesedume credyowue npeoroiceHus.

1. The evaporation increases with the temperature, other things being
equal. 2. In the steam engine the fuel burns comparatively slowly, the heat be-
ing used to generate steam. 3. Power is the basic of civilization, all industry
and transport being dependent upon power in some form. 4. X-rays are usual-
ly producted by bombarding a metal target with a beam of heigh voltage elec-
trons. This is done inside a vacuum tubes, the X-rays passing out through the
glass wall of the tube in a well-defined beam. 5. A small amount of sugar be-
ing he teed in a test-tube, the sugar melts, turns brown in color, gives off gas-
es and finally dries to a solid black residue which can be identified as carbon.
6. There being no other traffic, the drivers own maintain a constant speed of,
say, 60 km/hr. 7. Petroleum being undoubtedly of organic, origin, it is still a
matter of some doubt whether of vegetable or animal origin.
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46. Ilpouumaiime u 3anomHume ciedyroujue npumepsl, 0opawias GHUMA-

HUe Ha nepesoo 2epyHOUsl.

The Gerund (I'epynamii)

1. Reading books is pleasant.

2. | don't remember speaking to him
about it.

3. The experiment resulted in ob-
taining valuable data.

4. He stopped writing and joined the
discussion.

5. He got a chance of obtaining
good results.

6. On heating ice melts.

47. Ilpouumaiime u nepesedume

Yumamoe (umeHue) KHUT PUSITHO.

S He TIOMHIO, Ymobwl 1 2080pun C
HUM 00 3TOM.

DKCIEPUMEHT MPUBEN K NOAYUEHUIO
L[EHHBIX JaHHBIX.

OH nmepecran nucamo
COEAMHUJICS K IUCKYCCHHU.
VY Hero Obula BO3MOXHOCTb MOJ)-
YUMob XOPOILNE PE3YIIbTATHI.

[Ipu naepesanuu nen taer.

U IIpu-

credyrouue npeoodcenus, oopauyast

BHUMAHUE HA 2epYHOUIL.

1. She stopped talking and began reading a book. 2. On being told the
news she sent him a letter. 3. The result may be achieved by inverting a test-
tube filled with water. 4. The liquid is evaporated by warming gently over
Bunsen flame. 5. Bubbles of gas begin appearing above each electrode.

6. Atoms are excited by heating, electric discharge, etc. 7. This effective re-
sult is determined by studying the structure of molecules and crystals.

48. IIpouumaiime u nepesedume ciedyrouue NPeooNHCeHUs Ho MOOeU.

Mooens:

D.l. Mendeleyev's having discov- To, umo JI.W. MeHnnaeneeB OTKPBLI
ered the Periodic Law made a revo- meproanyecKuil 3aK0H, CIENaao pe-
lution in chemistry. BOJIIOLIAIO B XUMMUHU.

1. Henry Becquerel's having discovered the phenomenon of radioactivity
resulted in many investigations in this field. 2. Besides being a great theoreti-
cian D.l. Mendeleyev paid much attention to the development of petrochemi-
cal industry. 3. In addition to using analytical balances many scientists use
electronic ones.

49. Ilpouumarime u nepesedume ciedyrujue NpeonroNceHus, oobpawas
sHUMaHue Ha INQ-gopmoi.

1. This surgeon is capable of performing the most complicated operations.
2. The heating is used to bring about the arrangement of the crystalline struc-
ture in the desired way and give it the required properties. 3. Iron, cobalt and
nickel are the only metals possessing considerable magnetism at low temper-
ature. 4. Chemical metallurgy includes the metallurgical processes involving
chemical change and the methods of production. 5. A polymer is a substance
consisting of molecules which are made up of low-molecular-weight units.
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50. Ilepeseoume epynnol cros, obpamume HUMAHUE HA NePeBO0 NPeoo-
2a nepeo INg- hopMoil, bIPANCEHHOU 2ePYHOUEM.

IN - mpwu; ON, UPON - 1o, tocie; by - myrem, mpu nomorm; without - 6e3

1. On developing this reaction... 2. On receiving such a t°... 3. By raising
t° to such a high point... 4. Without employing this reactor... 5. In finding this
solution... 6. In marking the element...

51. Ilpouumaiime u 3anomHume ciredyroujue npumepvl, oopawias BHUMA-
HUe Ha nepeeoo UHPUHUMUBA.
HNudpunutus (The Infinitive)
Heticmeumenvuwiil 3an0e (Active Voice)
1. He asked me to give him this On mompocus MeHsS damb €My 3Ty

book. KHUTY.

2. He was satisfied to have trans- Ou ObUT JOBOJIEH TEM, umo nepeeei
lated this article. 3Ty CTaThIo.

3. They had to take part in the con- Onu noKHBI OBUIH yuacmeosams B
ference. KOH(EpEeHIINH.

Cmpaoamenvhwiti 3a102 (Passive Voice)
1. | didn't want this text to be S me xoten, umobwvr on nepesooun
translated by him. ATOT TEKCT.
2. The students were glad to have Crynentsl ObUTH JOBOJBHBI TEM,
been given excellent marks. YmMo NOAYYUIY OTIIUIHBIC OIICHKH.
3. The report had to be delivered Jlektop moymkeH ObLT npouecms TOK-
by the lecturer. nan.

52. IIpouumatime u nepeseoume ciedyiowue nPeoIoHCeHUsl.

1. He proposed to use a new method of collecting data. 2. We had to re-
turn the books to the library because we were not allowed to borrow some
new ones. 3. We were glad to see them. 4. He wanted the new method to be
used in our laboratory. 5. This experiment was not difficult to be carried out
in the students' laboratory. 6. We were proud to have been given prizes for
our research.

53. Ilpouumaiime u 3anomuume ciedyruue npumepsvl, 00pawas BHUMAHUE
Ha nepesoo UHGUHUMUBA.

a) 1. To increase the surface of the Vsenuuenue noBepXxHOCTH KHIKOCTH

liguid means to accelerate the o3HauaeT yckopenue mponecca uca-

process of evaporation. PeHHS.

2. To examine matter means to ZXccredosams BEMIECTBO 3HAYUT pac-

consider its nature and structure. cMompems €ro TMPUPOAY U CTPYKTY-
py.
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3. To explain this fact is not so
Very easy.

0) 1. There remain two constants to
be measured.

2. The discharge to be studied
passes between the electrodes A
and B.

3. The line to be drawn will pass
through this point.

B) 1. To describe this phenomenon
you must introduce new data.

2. To obtain an increased tempera-
ture it was necessary to use a new
device.

3. The thermometer
measure temperature.

is used to

ObvacHumes 3TOT (aKT HE TaK-TO
JIETKO.

Ocrarorcs ABE€ KOHCTaHTBI, KOmMopble
HAO0 Usmepumo.

Pazpsin, komopuwiti Haoo u3yuume,
MPOXOJUT MEXIY JICKTpoAaMu A |
B.

Jlunus, xomopylo Hado nposecmu,
IIPOMAET Yepe3 3Ty TOUKY.

UYmobwl onucams 3TO SBICHUE, HAIO
BBECTH HOBBIC JaHHBIC.

Ymobvl  nonayuums  TOBBIIIEHHYIO
TeMIlepaTypy, He00X0IuMO OBLIO HC-
M0JIb30BATh HOBBIM MPUOOP.
TepmomMeTp ucHoNb3yeTCs 0151 U3Me-
PeHUs TEMIIEPaTyphI.

54. Ilpouumatime u nepegedume ciedyioujue npeoioHCeHus.
1. To use the energy of a moving body was proposed in the early days of

mechanics. 2. To solve our problem we have used many methods described in
this book. 3. To speed up the process of evaporation means to increase the
surface of the liquid. 4. To know the quantity of energy present in a body is
very important.

55. Ilpouumaiime u nepesedume creoyiowue npeosoNCeHUs, 00pauyast
BHUMAHUE HA UHGUHUMUS (cM. npumepbl ynp. 36).

a) 1.Recently they have done a lot of work to investigate the effect con-
cerned. 2.To carry out this experiment is very important. 3. To obtain these
results a lot of work had to be done.

0) 1.The experiment to be followed by a discussion was very interesting.
2.The material to be attacked by an acid was placed in a beaker. 3.His article
to be referred to later was published last month.

B) 1.D.l. Mendeleyev was the first to arrange the elements according to
their atomic masses. 2. The element 101 was the first to have been given the
name of a Russian chemist. 3. One of the first man-made elements to be ob-
tained was polonium.

56. Ilpouumaiime u 3anomHume cieoyrouwjue npumMepsl, 0opamume HUMA-
HUe Ha nepesoo UHPUHUMUBA NOCTIEe 8bIOENEHHBIX KYPCUBOM CII08.
a) 1. The aim of this experiment is Ilesb 3TOrO 3KCHIEPUMEHTA NOIYHUNMD
to get new data. HOBBIE JaHHBIE (nOnyuyeHue HOBBIX
JTAHHBIX ).
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2. The task of the conference is to
discuss this phenomenon.

3. The purpose of his investigation
Is to obtain reliable results.

6) 1. It is too early to discuss our
results.

2. We got enough (sufficient) data
to describe this experiment.

3amaua KoH(pEpeHIUU 06Ccyoums 3TO
SABJICHUE (00OCydicOeHue ITOrO SBIIe-
HUSA).

Ilenp ero WCCICIOBAHHS NOLYYUND
HaJIKHBIC PE3yJbTaThl (HOJYUeHUe
HAJEXKHBIX PE3YJIbTATOB).

CrummkoM paHo, umobbl 06CyHcoams
HAIllA Pe3yJabTaThI.

MBI TOTydnsid JOCTaTOYHO JAHHBIX,
YmoObl ONUCAMb ITOT SKCTIEPUMEHT.

57. Ilpouumatime u nepegsedoume ciedyiowue nPeoroHCeHusl.

1. The purpose of this paper is to show that there is a rather good agree-
ment between experimental results and theoretical predictions. 2. The prob-
lem is to use the pressure of the water passing through in great quantities. 3.
One of the most important aims of chemistry is to obtain new substances. 4.
However the behaviour of this compound has sufficient explanations to differ
from the behaviour of that one. 5. The solution is too cool to be used in the
reaction. 6. The effect of solubility is too small to be taken for granted.

58. Ilpouumaiime u 3anomuume ciredyrowue npumepsvl, oopawjas 6HUMA-

HUe Ha nepegoo.

Kommekce « MMeHUTEJIBbHBIN NaJeK ¢ HHPUHUTHBOM»

(The Complex Subject)

1.D.1. Mendeleyev is known to be a
great Russian chemist.

2.The students were seen to play ten-
nis in the sports ground.

3.The Periodic Table proved
(seemed, happened, appeared) to be a
reliable system for the arrangement of
elements.

4. This law is likely to be used in
science universally.

a)lzeecmno, uro JI.MI. MeHnneneen
BEJIMKUM PYCCKUN XUMUK.

0)/1.11. MeHnnueneeB, xax u3zeecmHo,
BEJIMKUM PYCCKUN XUMUK.

a) bvino 6uoHO, Kak CTYIAEHTHI UTpa-
I0T B TEHHHC Ha CIOPTUBHOW IUIO-
IaaKe.

0)Budenu, Kak CTyAEHThl UIPAIOT B
TEHHHUC HA CIIOPTUBHOW TIJIOIIAJIKE

a) Okxaszanocb, 4TO TEPUOJUYECKAS
Tabauna SIBISETCS HAICKHOM CHUCTe-
MO PacCIiOJIOKEHUSI DJIEMEHTOB.

6) Ilepuonuueckas Tabnuna, Kak
0KA3an0Ch, SIBISETCS HAICIKHOU CHC-
TEMOW PACIIOIOKEHUS HIEMEHTOB.

a) Beposimno, 3TOT 3aKOH NPUMEHS-
€TCs IOBCEMECTHO B HayKe.

0) DTOT 3aKOH, no-8UOUMOMY, TIpU-
MEHSIETCSI IOBCEMECTHO B HayKe.
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5. He is unlikely to come tomorrow.  Manosepossimno, wmo OH TpueAeT
3aBTpa.

59. IIpouumatime u nepegseoume cieodyowue npeoroHCeHus.

1. They are known to take an active part in social work. 2. The students are
heard to speak in the corridor. 3. The experiment was supposed to be carried
out next week. 4. He seems to report at the conference. 5. My friend appears
to be a good experimenter. 6. The method happened to be very useful. 7. This
technique proved to be reliable. 8. They are likely to pass their exams suc-
cessfully. 9. The two lines are found to coincide in the point indicated above.

60. IIpouumatime u 3anomuume npumepul.
a) O0OparuTe BHUMaHHEe HA MECTO OTPUIIAHMS IIPH MepPeBoJIE.
1. The volume does not appear to Oxa3biBaeTcsi, 00bEM He YBEIUYH-

Increase. BaeTcs.

2. The substance is not supposed to TlomararoT, 4T0 BEUIECTBO He OBLIO
have been heated. HarpeTo.

3. The theory does not seem to ex- Kaxercs, 4To Teopusi He OOBACHICT
plain this fact. 3TOT (paKT.

0) O0paTuTe BHUMAaHKME HA MECTO MOJAAJIbLHOIO IJ1AroJia.
1. The substances may seem to have Moowcem noka3atbcst, 4TO BEIlECTBA

changed. U3MEHMIINCh.
2. Cosmic rays can be expected t0 Moowcno cuntath, YTO KOCMHUECKHUE
be a form of radiation. JIYYH SIBIISTFOTCS] BUJIOM PaIUAIIHH.

61. IIpouumatime u nepeseoume ciedyiowue NPeoroHCeHusl.

1. Bases do not appear to be tasteless. 2. This method does not seem to be
important for the production of hydrochloric acid commercially. 3. Most
bases can be regarded to be electrovalent compounds. 4. Bases may seem to
be produced by adding an active metal to water.

62. Ilpouumaiime u 3anomuume ciedyrowue npumepwvl, oopawas GHUMA-
HUe Ha nepesoo.

Kommiexke «O0beKTHBIN MajgeK ¢ THPUHUTHBOM
(The Complex Object)
1. We know D.lI. Mendeleyev to Mui 3Haem, umo J[.U. Menoenees
formulate the Periodic Law. chopmynuposan TIEPUOTUICCKUN 3a-
KOH
2. At present time scientists consid- B Hacrosiiiee BpeMsi y4eHbIC CUMTA-
er 109 substances to be elements.  rot, ymo 109 sewecme seénsrOmcs
AJIIEMEHTaMU.
3. On the screen they have seen the Onm Bumenu Ha dKpaHe, Kak dJEK-
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electric discharge pass through the Ttpuueckuii 3aps0 npowen no nemnu.
circuit.

63. IIpouumatime u nepesedume ciredyouue NPeoroHCeHusl.

1. D.I. Mendeleyev predicted certain elements to be missing from the Ta-
ble. 2. We know acids and bases to be extremely useful substances. 3. The
students expected the properties of all water solutions of acids to be due to
hydronium ion. 4. We know the hydrochloric acid to be one of the most im-
portant acids. 5. They found bases to be electrovalent compounds.

64. [Ipouumatime u nepesedume cieoyroujue nNpeododCeHuss, 0o0pawas
6HUMAHUE HA qubuHuIMMGHble KOHCMPYKUYUU.

1. In this experiment the scientists seemed to have included some new

compounds. 2. The attraction is assumed to be increasing with heating. 3. The
experimental data are said to coincide with the theoretical expectations.
4. Oxygen is known to be the most abundant element. 5. The diagram is like-
ly to have been printed in this book. 6. This group is likely to include all the
cases mentioned above. 7. Strength of current was measured by the scientist
who found it to be of the order of a hundred amperes. 8. The result showed
the minerals to have been subjected to heating. 9. We consider a given vo-
lume of water at a definite temperature to be capable of diluting a certain
guantity of salt. 10. The kinetic theory of gases assumes gases to be made up
of molecules moving about chaotically.

65. Ilpouumaiime u nepesedume ciedyowiue epynnvl c108, 00pawas HuU-
MAaHUe Ha mo, KaK MeHAemcA nepeeod uH(ﬁMHMWlM@Cl 6 3asucumocmu om eco
mecmad 6 npe()ﬂoofcenuu.

1. The direction to be changed... 2. The direction is found to be changed...
3. To change the direction we must... 4. To change the direction means
some... 5. For the direction to be changed... 6. | expect the direction to
change...

66. Ilpouumaiime u nepegedume no mooenu ciedyruue NPULOHCeHUs, 00-
pawas enumarnue Ha nepesoo «for + cywecmseumenvroe + ungpunumuey.
Mooenn:

For the crystals of salt to be formed Ymoobwr (015 moco umobwst) obpaso-
water must be evaporated. 8AUCH KDUCMAILTbL COJIU, HE00-
XOOMO BBIIIAPUTH BOOY.

1. For the reaction to begin it is necessary to heat the solution. 2. For the
chemical change to take place you must increase temperature. 3. For the reac-
tion to take place we have to combine two solutions. 4. A lot of time is
needed for the crystallization to occur. 5. For a quantity of watts to be ob-
tained we multiply volts by amperes.
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67. Ilpouumaiime, nepeseoume npeonodicenus. Onpedenume, 8 KAKUX
npedﬂoz)fceﬂuﬂx for umeem cxzedyiou;ue SHAYEeHUA.

a) Tak Kak (nepeo noonexcawum), TOCKOIbKY

0) 1711 TOT'O YTOOBI

B) B TEUCHUE

T) s

1. For polimerization to occur at low temperature hydrogen peroxide is
found to be extremely satisfactory. 2. There is no real meaning to the term
"Absolute Motion" for we do not know anybody to be absolutely at rest. 3.
This property has been retained for a long time. 4. The effect considered is so
weak that delicate methods are necessary for its detection. 5. Field strength is
a vector quantity for it possesses both magnitude and direction. 6. For many
centuries there existed an atomistic theory.

68. IIpouumatime, nepegedume npeonOAHceHUsl.
1. To understand the nature of this phenomenon was very difficult. 2. To un-
derstand the nature of this phenomenon we repeated the experiment several
times. 3. The gas to be liquefied is a mixture of at least three components.
4. The purpose of their experiment is to find a solvent for this mixture. 5. He
Is to find another method of solving this problem. 6. The subjects to be dis-
cussed at this conference are very important for the work of our laboratory. 7.
To get accurate results they used a very sensitive balance. 8. To get accurate
results was impossible in this case. 9. The students are to test the accuracy of
the results received during the previous laboratory work.
10. Boyle was the first to have a clear concept of “element”. 11. The process
to be treated now in more detail is known as ionization. 12. An important con-
sideration to bear in mind is that in many structures two more different types
of bonds may operate simultaneously between different atoms.

69. IIpouumatime, nepegedume npeoLOAHCeHUsL.

1. In this case the atom may be expected to radiate energy. 2. Air was con-
sidered to be an element. 3. Particle A moves in a circle with constant speed,
and is said to be in uniform motion. 4. The substance has been insolated in a
free form and been stated to fluoresce in dark. 5. The basic theory of the ef-
fect is discussed and found to be substantially in agreement with the
exp.results. 6. A precipitate which happens to be an extremely slightly soluble
may fail to be dissolved completely. 7. There does not appear to be an agree-
ment between these results. 8. They can hardly be said to have discovered this
phenomenon. 9. Substances that may be easily shown to processes these
properties are classified as follows. 10. In moist air cooper tarnishes and
forms a protective coating of what is said to be green basic carbonate. 11.
This reaction may be shown to go on at temperatures as low as — 120°C. 12.
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Our sun is a member of a group of dwarf red stars in which iron is revealed by
spectroscope to be very plentiful. 13. Above — 100°C the oxide decomposed
slowly to give what was at first thought to be a new oxide FO. 14. For these
reasons our preliminary values of the expansion of copper cannot be expected
to be reliable at low temperatures. 15. The atomic weight of radium was
found by madam Curie in 1903, by the analisist of radium chloride to be ap-
proximately 225. 16. The presence of helium in uranium and thorium ores had
already been noticed and was seen to be significant. 17. The scientist was ex-
ported this to fluoresce. 18. The scientist was exported to make a report about
his new discoveries.19. This substance was expected to fluoresce. 20. This
substance was expected by the scientist to fluoresce.

21. Can you prove this substance to be an element. 22. This substance proved
to be an element. 23. The atomic weights have been assumed to be integral.
24. Let us assume the atomic weight to be integral. 25. The nucleus has been
shown by recent research to be an extremely complex structure. 26. Recent
research has shown the nucleus to be exceedingly complex structure.

27. Uranium X proves to be isotopic with, end chemically inseparable from,
thorium. 28. Joule and other scientists proved heat to be a form of energy.

29. This law is generally taken to apply to all gases and their mixtures. 30. In
this case of the atom, the potential energy of the electron is taken to be zero
when removed from the sphere of influence of the nucleus. 31. For nearly a
centure after Dalton formulated the atomic theory, atoms were assumed to be
the theory, atoms were assumed to be the invisible particles of the elementary
substance. 32. We may assume this to be the case. 33. The alpha particle has
atomic mass, so that its passage through matter might be expected to cause
disruptive effects. 34. Their method was to add radon to the substance to be
examined. 35. They would expect the acceleration to be different for different
weights but this is not the case.

70. IIpouumatime, nepegedume npeoioAHceHUsl.

1. Chloromycentin has been found to be effective against a wide variety of
infectious agents. 2.The fiber industry is considered to be independent of the
plastic industry. 3. X-ray analysis proved some of high-molecular weight nat-
ural products to be crystalline and other to he amorphous. 4. Some plastics
proved to be both crystalline and amorphous depending on the state of the
product. 5. In order that a chemical compound can be made to cadence to a
material of high molecular weight, it contain two or more functional groups
which can react with one another. 6. The nitration reaction is a very compli-
cated one, including a heterogeneous system of cellules, nitric and sulphuric
aids and water where each constituent appears to play several roles which are
both physical and chemical in nature. 7. Since cellulose is a polyhydric alco-
hol, chemists can make it undergo etherification reactions.
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8. Other Celluloses and in particular ethyl cellulose were found to be selubre
in organic liquids. 9. Molten sodium chloride has been shown to be a good
conductor of electricity. 10. The noble gases are shown by their extreme
chemical inertness to have especially stable electronic structures. 11.The bond
which consists of a pair of shared electrons is said to be a “covalent bond”.
12.Metals and intermetallic compounds seem to be aggregates of metal cap-
tions bound together by valenct electrons which have considerable freedom of
motion through the specimen. 13. Metallic valence of the alkali metals is like-
ly to be I and that of the alkalize earth metals to be 2.

71. Ilpouumatime, nepegedume npeoyoAHCEeHUsI.

1. This substance is to be found in nature. 2. The metal to be found in this

ore is of great value. 3. He found this substance to be very valuable. 4. The
teacher wants this text to be translated at the lesson. 5. The text to be trans-
lated at the lesson was brought by the teacher. 6. This text is expected to be
translated without a dictionary.7. This text is to be translated without a dictio-
nary. 8. They consider this book to be difficult. 9. This book is considered to
be difficult. 10. These phenomena are to be taken into consideration. 11. The
phenomena to be considered are very complicated.
12. The radius of our orbit is believed to be increasing very slowly. 13. The
copper to be refined is cast into large plates. 14. The property allows the alpha
particle to be detected. 15. There appear to be two disticle to be detected. 16.
Electrons can be made to travel at very high speeds. 17. | believed water al-
ways to expand when heated, but | was wrong, its density is greatest at 4°C.
18. The idea of nuclear charge and atomic number is now realized to be most
important. 19. The cooling is affected by methods to be discussed in the next
chapter. 20. A certain period of time must be allowed for the oil drops to be
removed by the electric field or by precipitation.

72. [Ipouumatime, nepegedume npeoioAHCeHUsl.

1. There appears to be direct evidence of the existence of negative electrons
in matter. 2. The distance d was calculated from equation 1-25 and found to be
2,814 Angstroms. 3. The amount of polonium to be obtained from a uranium
minerals can be calculated. 4. The best agreement is to be found in the case of
carbonic acid. 5. The nucleus will be taken to be at rest. 6. We may suppose
the alpha particles within the nucleus to be in motion. 7. Ordinary objects are
not likely to move with a velocity approaching the velocity of light. 8. The
lithium nucleus is too small for so many collisions to occur. 9. Secondary rad-
lation may by expected to rise when the primary radiations are observed. 10.
Light is to be considered as some kind of wave motion of electromagnetic
origin. 11. There is not reason for the conversion of mechanical into radiated
energy to be continuous. 12. Alpha rays were shown to be identical, no matter
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from what radioactive element they are emitted. 13. There is no definite mo-
lecular weight to be ascribed to water when in a liquid state.

14. Pitchblende was shown by X-ray and emission examination to have been
a mixed salt. 15. It will be necessary for the observer to remain in the dark at
least ten or fifteen minutes to accustom his eyes to the darkness. 16. In liquids
and solids, however, the movement of molecules must be supposed to be
more restricted. 17. One may consider the charge-exchange reaction to have
been established under these conditions. 18. Radium appeared to be an ele-
ment, whose salts were found to be isomorphous with the corresponding salts
of barium. 19. The nucleus of every atom is assumed to contain enough pro-
tons to account for the nuclear charge. 20. At first the alpha rays were thought
to be undeviated by the magnetic fields. 21. As information accumulated, it
became possible to plan experiments that were likely to yield the material
sought for.

Mona.m;nme rjaroJibl 1 uX 3JXKBUBaAJICHTHI
73. Ilepesedume cnedyrowue npeodnoddcenus, 0opauias HUMAaHue Ha 8vioe-
JIEHHblE KYPCUBOM MOOANIbHbBIE 2NA20JIbL U UX DKEUBATICHINbL.

1. We must use new methods in our research work. 2. You may take my
paper. 3. He can read English books. 4. He couldn't complete his research in
time as he worked very slowly. 5. The students were unable to do the work
without their teacher's help. 6. He had to work hard in order to complete the
work in time. 7. You will have to show the results to your teacher. 8. Nobody
was able to understand this phenomenon. 9. As the student was late he was
not allowed to enter the classroom. 10. You should stay at home as you are
ill. 11. You should go there tomorrow, there ought to be more buses in the
morning.

74. Ilpouumaiime, nepeseoume npeonodiceHUs, NOCMABbME MOOANbHbLE
271a20J1bl, BblOCIEHHbIE KYPCUBOM, 8 npouteduiem u 0yoyujem epemeHu.

1. I can help you. 2. He can do it himself. 3. We can show you how to ex-
periment with this substance. 4. She can find a good answer. 5. He may stay
here for some time. 6. She may take this book home. 7. You may finish your
work at 5 o'clock. 8. I must do this exercise. 9. She must wait for him.

75. Cocmasvme 60Nnpocovl U omeenivl nNo Modeﬂ;m, UCNOJIb3YAl couemaHnusl
clloe, OaHHbIe HUDICE.
Mooens 1.

Can you (he, we, they) speak English?

Yes, | can. No, | can't.

to speak German, to skate, to play chess, to translate English articles, to

help me, to stay with us
Mooenw 2

May I (he, we, they) stay here?




AHTIMUCKUN A3BIK I XUMUKOB-TEXHOJIOTOB

Yes, you may. No, you may not.
to come in, to answer a question, to take a journal, to leave the room, join
the discussion

80. Ilpouumatime, nepesedume npeonodxcenus. H3yuume u 3anomuume

CNOCOObL BLIPANCEHUSL O0NNCEHCMBOBAHUSL.
The students must attend lectures. dondicencmeosanue, 00ae, Heooxo-
ouMocmsy
They have to translate this text in ueobxooumocms, 0bsi3anHOCMb
time.

He is to come at 9 o'clock. 00JIICeHCMB08aHUe, 00V CN08NIEHHOE
002060PEHHOCIBIO, NAAHOM

You should consult the doctor. coeem, peKoMeHOayus

We ought to defend our Mother- (mopansnwiii) oone, donsxcencmeosa-

land. Hue

76. Ilepeseoume credyrowue npeodnodicenus, UCNOab3Ys mamepuai ynp. 69.

1. You must not be late. 2. The lecture is to begin at 8 o'clock. We ought
to come in time. 3. He had to work hard before he was able to make a report
at the conference. 4. One should turn off the gas when one leaves home. 5.
We ought to say that the discovery of atomic energy is as important as the
discovery of fire. 6. We should discuss this problem at the meeting. 7. The
engineer will have to improve this device.

['1. [lepeseoume cneoyrowue npeonrodceHus.

1. Using radioactive isotopes, biologists and agriculturalists will be able to
carry out research impossible by any other method. 2. We shall have to work
out an experiment in which we shall be able to keep the particles in the plas-
ma, that is, deprive then of the possibility of transmitting the heat to the walls
of the container. 3. The compass used by a pilot has to be small and light in
weight. 4. Thus the second condition for equilibrium is that the tendency to
rotate should be zero. 5. According to the law of energy, the energy spent in
starting the body must be equal to that derived from the body when it is
stopped. 6. It is to be noted that the action and reaction, as the two forces of
the pair are called, always act a different bodies — never at the same body. 7.
At ordinary temperatures and ever temperature intervals which are not too
great, specific heave may be considered constant. 8. Surface tension may be
expressed in any unit of energy per unit of area. 9. The frequency of an oscil-
lator can be kept constant by means of an oscillating crystal. 10. Heat is a
form of energy and may be measured in the units which energy is measured.
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Jna 3amemox
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CBOaHBIC JEKCHUKO-
rpaMMAaTHYEeCKHE
TPYAHOCTH
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3apanue 1. Onpenenure 3HaYCHUE BBIJCHHBIX KUPHBIM IIPUPTOM JICK-
CUYECKUX E€JIMHHUIl U BBIJICJICHHBIX KYpPCHMBOM TIpaMMaTHYECKUX MOJENeH u
nepeBeUTe Ha PYCCKUMN SA3BIK.

1. Attention should be paid to the fact that the reaction rate is affected by
temperature, concentration, catalyst and so on.

2. Heavy water differs from ordinary water in its physical effects.

3. All the same, the first atomic energy stations were to be built well away
from the thickly-populated areas.

4. Electricity has come into a general use so recently that one might think it
was discovered but a few years ago. Such is not the case.

5. The increase in the concentration of one of the reactants causes the reac-
tion to go in the forward direction.

6. So far as we know the oil that we obtain from the earth will not last
more than a few centuries at the present rate of consumption.

7. While liquids and solids are hardly compressible, gases, on the other
hand, can reduce their volume under pressure without great difficulty.

8. The process of isolating the radium compound from the barium involved
fractional crystallization.

9. On account of its inertness it would be difficult to make nitrogen com-
bine with other elements.

10. To repeat this experiment was a matter of several hours.

11. The colour of plastics is rather stable, which means that they need to be
repainted less frequently than metals and other materials.

12. Experiments carried out by this group of chemists number hundreds.

13. Let us repeat these experiments to confirm the original conclusion once
more.

14. Only a limited number of reactions are known to be influenced by
light.

15. As a general point, it is important to note that resins with greater fire
and smoke resistance are still being developed.

3apanue 2. Onpenenure 3HaUCHHE BBIACHHBIX KUPHBIM HIPUPTOM JICK-
CUYECKUX EJIMHHUIl U BBIJIEJICHHBIX KYpPCHMBOM IpaMMaTHYECKUX MOJENed u
IIEpEBEAUTE HA PYCCKUM A3BIK.

1. Provided we are given all necessary instruments we shall be able to con-
tinue our investigations.

2. Water provides a means for the breakdown of the crystal structure,
which results in the formation of white powder, silver chloride.

3. Putting the new plastic to commercial use is out of question because it
has not been tested in a pilot-plant so far.
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4. Modern physics has succeeded in transforming a number of chemical
elements into other elements, in certain cases the process results in a release
of atomic energy.

5. Because of the easiness with which white phosphorus takes fire, it must
be kept under water.

6. Since the hydrogen atom is composed of one proton the terms hydrogen
ion and proton are synonymous.

7. The very first metals known to man were, of course, those which could
occur in the pure or native state.

8. Supersaturated solutions are not stable, they readily give up their excess
solute if shaken.

9. In order to attain success in the industrial production of ammonia from
its elements it is necessary to maintain the gases under as high a pressure and
at as low a temperature as possible.

10. After being heated the particles become thoroughly welded together in-
to a compact mass of metal, of specific gravity 21, 5.

11. After a careful study we came to the conclusion that that formula ap-
peared much more complicated than that we had been using before.

12. The presence of a catalyst is not sufficient for the reaction to be
started, it is needed for the reaction rate to be changed.

13. Since the time of Galileo and Newton, knowledge concerning the un-
Iverse has increased rapidly.

14. The periodic law says that the properties of elements when arranged
according to increasing atomic number, differ until a noble gas appears, and
then the same properties (with some modifications) appear again.

15. Gases, unless highly compressed, are characterized by extreme light-
ness compared to liquids and solids, while compared to gases the former are
highly incompressible.

3ananue 3. Onpenenure 3Ha4€HUE BBIICHHBIX )KUPHBIM IIPUPTOM JIEK-
CUYECKUX EIMHMWI] U BBIJEICHHBIX KyYpPCUBOM I'DAMMAaTHYECKUX MOJEIEH U
IIEpEBEAUTE HA PYCCKUM A3BIK.

1. One has to remember that this reaction is followed by an explosion.

2. After close examination it will be found that water occurring in nature
Is not pure for it may contain some salt, dust, etc.

3. In order to separate charged particles, it is necessary to surround one or
both of them by a solvent layer which reduces their attraction for each other.

4. The more surface of the material is exposed to the air, the more rapidly
burning takes place.

5. If we mix metallic zinc with dilute hydrochloric acid, zinc replaces the
hydrogen in the hydrogen chloride.
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6. The reactions discussed are often referred to as oxidation. 8. The data
obtained were with reference to water vapour pressure.

7. Receiving data about the quality of the product through various opera-
tions of a quality sensor the computer instructs the actuators to alter variables
in the process.

8. When evacuated the two halves of the chamber cannot separate due to
atmospheric pressure.

9. The relative density of a gas is equal to the molecular weight of the oth-
er gas (usually hydrogen) being used as a standard.

10. If the gas is collected over water, the pressure due to water vapour must
be taken into consideration while calculating the volume of the gas.

11. Having prepared everything for the experiment, they reviewed once
more the theoretical background for its fulfillment.

12. Once he started talking on his favourite subject, nothing would stop
him.

13. This method is unlikely to be suitable in this case.

14. The choice of a method depends on the problem to be solved.

15. We were not sure whether this new metal would meet the requirements
of our industry.

3aganue 4. [lepeBenure Ha aHTTTUUCKUHN SA3BIK.

1. Ha puc.]l noka3zanbl pe3yJbTaThl SKCIIEPUMEHTA.

2. HaiigeHo, 9TO psii MUKPOOPTAHU3MOB MPOU3BOIUT aMUHOKHCIIOTHI.

3. BbLIM KCTIOIB30BaHbI Pa3HOOOPA3HBIE METOIBI UCCIICIOBAHUSI.

4. B cnegyromeM paszaene KHUTH OYyAyT PacCMOTPEHBI CTAaTUCTUYECKHE
JTAaHHBIE.

5. JlaHHyro cTaThio cJeayer omyOsiukoBaTh B kypHaie “Chemical Re-
views”.

6. IlosaramT, 94TO TEOPETHYECKHUE ACIEKThI IIPOOJEeMBbl OYAYT OOCYyXe-
HBI TTO3KE.

7. OTKpbITHE OBLIO CIIETAaHO MOJOBIM YYEHBIM .

8. DOrta koHepeHius Obuta opranuzoBana Poccuiickoit Akajgemuein HayK .

9. 3a sBneHMEeM HaOMIOAANN C TOMOILBIO PA3JIMYHBIX U3MEPUTEITbHBIX

10.mprGopoB .

11.Mukpockonudeckue AeQeKTbl 00HAPYKUBAIOTCS C TOMOUIBIO 3TON Me-
TOJIUKH.

12.CymecTBOBaHuE 3TOTO (haKTa JOJIAKHO OBITH TPOBEPEHO.

13.B HacTosmuii MOMEHT He MPOBOSATCS HUKaKue HAOIIOACHMS Ha 3JIEK-
TPOHHOM MHKPOCKOIIE.

14.3710T (hakT 0OBACHAETCS 3aKOHOM COXPAaHEHUS SHEPTUH.

15.31aHue XuMHUUYECKOi J1abopaTOpUK MOCTPOEHO B MPOIILIOM TOy.
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3aganue 5. [lepeBenure Ha aHTTTUHUCKUH S3BIK.

KomnerorepHoli 00paOOTKe NaHHBIX OOBIYHO IMpPENLIECTBYET PsiA JKCIe-
PUMEHTOB.

Ha sTtoM cummnosunyme OyayT 00CyK1aTbCsl aKTyallbHbIE TPOOJIEMBI yCTOM-
YHBOTO Pa3BUTHUs OOIIECTBA.

Hawm cooOmmimm, uro Ha cemmuHape Obuta BbiBuHyTa (t0 advance) HoBas
KOHIEMIINS BOJIOKOHHOM MPOBOIUMOCTH.

Ha ycrapesmiee o6opynoBanue (out-of-date) nenp3s monararbesi.

Ha ¢akre HEOOBIYHBIX M3MEHEHHI B CBOMCTBaX MaTepHaja HACTauBalOT
yUYEHBIE.

O CII0’)KHOCTSIX pelIeHus 3TON NpoOIeMbl ceifdac MHOTO TOBOPSIT.
MHorouunciaeHHble OMMOKM B HAOMIONEHUSAX MPUIHUCHIBAIOT HAIMUYHUIO
npuMeceil B oOpasiax.

Coo0uieHne MoJI010r0 y4EeHOTo OblJI0 BHUMATEIBHO 3aCIYLICHO .

Crucok HayyHOU JMTEpaTypbl MO JAHHOMY BOIPOCY YHUTATEIb MOXET
HalTH B KOHIIE TJIaBBlL.

10.0t nmoaHOrO OOBICHEHUS IMOJIYUYCHHBIX HAaYYHbIX q)aKTOB HCJIb34 OTKa3aThb-

Ci.

11.Ha ero sKcrepuMEHT CChUIAIOTCS B CTaTheE.

12.Ha pe3ynbTaThl HAITUX UCCIETOBAHUI MOKHO TTOJIOKUTHCS.
13.B »T0li TI1aBe paccMaTpuBaeTCsi OpOyHOBCKOE ABM)KCHHUE.
14 . Emy nianu HOBBIN KypHaJl.

15.Ham noxkazanu HOBYIO Ja00OpaTopuio.

o

© ®

3ananue 6. [lepeBeante Ha aHTTUICKUIN A3BIK.

B nacrosiee Bpemst oco0oe BHUMaHUE yAEsSeTCsl Te0TepMaIbHONW 3HEp-
run (geothermal).

Cremyer BOCIIOJIB30BaThCSI HOBBIMH BO3MOXKHOCTAMH (Opportunities) mis
WHBECTHIIMH B 9KOHOMHUKY cTpaHnsbI (10 invest in economy).

CrnemyeT WCMONb30BaTh HMCTOYHMKH DSHEPTUM B APKTHYECKOM OKEaHe
(power resources in the arctic Ocean).

OddekT KOHUEHTpalMl Ha KaJOPUMETPUYECKYIO0 SHTAJBIIMI0 4acTO HC-
MOJIb3yETCH.

bruta caenana momeITKa yIydIIuTh MEXaHMYECKHUE CBOMCTBA 00pa3IIoB.
Heo0xoaumMo MposBISATHE OCTOPOKHOCTH MPHU OOpAICHUH C PagiOaKTHB-
ueiMu BerectBamu (in handling smth).

[IpeanpuHUMarOTCs YCUIUSI BHEAPUTH BHICOKHE TEXHOJIOTHH B MHINEBYIO
MIPOMBITTUICHHOCTb.

[IpuanMaeTcs BO BHUMaHHE CTENIEHb MOHU3AIMU COJIEH B pacTBOPE.

Ha atmocdepy Oonpmx ropofoB OKa3bIBalOT BIWSHUE MPOMBIILICHHBIC
rasbl.
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10.I1pu uccrnenoBaHUsAX NPEANOYTCHHE OKA3bIBACTCS HAJACKHBIM METO/IAM.

11.9t1a HayuyHas KOH(GEpEeHIUs TPOBOIUTCS B HAILIEH CTpaHE KaXKIbId TOJI.

12. Xumudeckuit 3aBoJI CTPOUTCS celyac B HaIleM Topojie.

13.Hamra naGopaTtopusi ocTpoeHa B 3TOM T'OJTy.

14 . Korzaa Mbl ipyexainy B 3TOT FOPOJI, HOBbII XUMHUUYECKHI 3aBOJ] €11e CTPO-
UJICHL.

15. Xumuyeckuit 3aBo1 ObLI MOCTPOEH B 3TOM TOPOJE 0 TOTO, KaK MbI Tya
Mpuexaiu.




—

ClucoK coKpaleHuu

SR
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(A)

Cnucok cokpameHu U3 TEKCTOB OCHOBHOI'O YPOKA.

Ypok 1
chem. chemistry/chemical

boil. biological
mol. molecule/molecular
mol. wt. molecular weight

Ypok 2
SCi. scientific

hyp. (=hypoth.)  hypothesis

Ypox3
elect. electricity/electric(al)

mag. (=magn.)
opt. optics/optical

magnetic

Ypok 5
nanotech  nanotechnology

nsec nanosecond

Ypok 6
BSc Bachelor of Science

DNA deoxyribonucleic acid

Ypok /

XAMUSI/XUMAYECKUI
OMOJIOTHYECKUI
MOJICKYJ1a/MOJICKYIISIPHBIN
MOJIEKYJISIPHBIN BEC

HAY4YHbBIN
TUIIOTE3a

ANEKTpUYCCTBO/
3JIEKTPUYECKUI
MarHUuTHBIN
ONTHKA/ONITHYECKHUI

(crelr.) «HAHOTEXHOJIOTHSI»
HAHOCEKYH/a

OakanaBp (€CTeCTBEHHBIX
Uy TOYHBIX) HAYK
JI€30KCUPUOOHYKIIEUHOBAS
kuciota (JIHK)

class.classic(al)/classify/classified/classification —

KJIACCUYECKUI/KIaccupuUIMpoBaTh/Ki1acCU(PUIIMPOBAHHbBIN

TU3UPOBAHHBIN )/KI1accupuKanus
V. (=vol.)volume
e.g. exempli gratia

Ypok 10

med. medicine/medical
MD doctor of Medicine

(cucrema-
00BEM/TOM

(J1aT.) HampUMep

MeI[I/II_[I/IHa/ MCI[I/II_[I/IHCI(I/Iﬁ
AOKTOP MCIAUITUHBI

MSc (=M.Sc.)=MS (=M.S.) master of sience — maructp (ecTeCTBEHHBIX

UU TOYHBIX) HAYK

N
@)
SN
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Ypoxk 11
eco-activity 0opn0a ¢ 3arps3HeHreM ornochepsl
ecocatastrophe rio0abHas 3KoJornyeckas karacrpoda
ecocide 9KOIIU]I, Pa3pyIICHUE IPUPOTHON CPEIIbI
ecodevelopment 9KOpa3BUTHE (IKOHOMHUYECKOE PA3BUTHE C
Y4E€TOM IKOJOTHIECKUX (haKTOPOB)
ecofreak (pasr.) skoMaHbsIK, (haHATUIHBIH
IPUBEPIKEHEI] OXPAHbI OKPYKAIOIIEH CPE/IbI
eco-fuel HKOTOILIIMBO
econiche 9KOJIOTHYECKAs HUIIIA
ecopolitics HKOJIOTHYECKAs IMOJIMTHKA
Ypoxk 12
etc. et cetera (J1aT.) 1 Tak nanee
l.e. idest (71aT.) TO €CTh
Ph.D. Doctor of Philosophy TOKTOp Qrtocodun
Pharm.D.  Doctor of Pharmacy KaHIuaatT
(hapMaIeBTHYECKUX HAYK
RPh's Registered Pharmacist qJIeH (hapMareBTHYSCKOTO
oO1ecTBa
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(b)

Cnucoxk HanboJIee YacTO BCTPEYAKIIMNXCH JATHHCKUX COKPALleHUit
B anenoszviunvlx mexcmax, 8 mom uyucie HayuyHulX, MO2Ym UCHOIb30-
8ambCs paziuunble COKpaujeHus, npuweouwiue uz iamoinu. Huowce npugoosm-
cs Haubanee pacnpocmpanénHvle JIAMUHCKUE COKPAUeHUsl U UX Nepesoo.

a (annus)

A.C. ( Ante Christum)
a.c. (anni currentis)
A.D. ( Anno Domini)
a.m. (ante meridiem)
ag. (aqua)

B.C. ( before Christ)
ca. (circa)

cf. ( confer)

cc (cubic centimetre)
corr. (corrigenda)

c.v. (curriculum vitae)

d ( dexter)

do ( ditto)

e.g. (exempli gratia)
emer. (emeritus)

etal. (etalii)
etc. ( et cetera)

et eq. (et sequentia)
gen. ( genus)

i.e. (id est)

ibid. (ibidem)

in ex. (in extenso)
inst. ((instant)

int. al. (inter alia)
| (laevus)

Ib (libra)

roj
110 HOBOM 3pBbI

CEro JIHA, TEeKYILEro roja

HOBOU 3PBI

710 TIOJTyIHSA, yTpa

BOJA

JI0 HOBOW 3pbI

IpUOIU3UTENIBHO, OKOJIO

CpaBHHU

KyOUUYEeCKUN CAaHTUMETP

HOJJIeKalee UCTIPABICHUIO
(aBTO)OMOTpadus, KpaTKue
Oouorpaduyeckue JaHHBIE, pe3toMe (J10-
CJIOBHO - KU3HEOITMCAHHE)

npaBblil (HarpuMep 00 ONTUYECKOM
U30Mepe)

TO e (ynorpeOssieTcss B Tabnuile WIn
KOJIOHKE BO wH30ekaHWE TIOBTOPEHUS
BBIIIECTOSIIIX CIIOB WU (D)
HaTpuMep

3aciy>KeHHbIN (Hampumep, o mpodecco-
pe B OTCTaBKeE)

U IpyTHe

U Tak Jjanee, U TOMy 1ojaooHoe (M T.1. U
T.I1.)

U TOCJIeIyIOIINe

poa

TO €CTh

TO K€, B TOM K€ MeCTe (MCIOJIb3YEeTCs B
nepeyHsx M Tabiuilax BO H30eKaHUE
MIOBTOPEHMSI BBIIIIECTOSIIINX CJIOB)
JIOCJIOBHO, MOJHOCTHIO (O IUTATE)
TeKyIero mecsma ( B 0003HaUYe€HUH JaT)
MEXy POYUM

J€BBIN (HampuMep 00 ONTHYECKOM
U30MeEpE)

byHT

[ —
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loc.cit. ( loco citato)

med. (medium)
memao. (memorandum)

N.B. (nota bene)

op. (opus)

op.cit. (opus citatum)

p.a. ( per annum)

p.c. ( pro centrum)

p.f. ( prima facie)

p.m.: 1) post meridiem
2) pro mille

Q.E.D. (quod erat demonstrandum)

g.l. ( quantum libet)

S. (sinister)

Vs., vers. ( versus)

V.V. vice (versa)

viz. (videlicet)

B (BBIIIIC)YIIOMSIHYTOM (B TOM ke) pabo-
T€, CM. MPEIBIIYIIYIO CCHUIKY
cepenuHa, CpeIHUM

MEMOpPAHJIyM, JIOKJIaJHasi 3alucka; 3a-
METKa Ha MaMATh

XOpOIIO OTMETUTh, HOTaOEHE (OTMETKA,
ciyXamasi il TOro, 4ro0bl oOpaTUTh
BHUMAaHHE Ha JITAHHOE CJIOBO)

omnyc

HUTUPYEMOE TTPOU3BEICHUE

roj

IPOLIEHT

Ha TIEPBBINA B3IJIS]T

MOCJIE MOJIYIHS

Ha ThICSYY, POMUILIE

YTO U TPeOOBAJIOCH I0KA3aTh

CKOJIb YTOJTHO

JIEBBIN

IIPOTHB

Ha000pOT

yuTaercs «namely») a UMEHHO, TO €CTb,
paszymeercs
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(B)

Chnucok HauOoJ1ee 4acrTo BCTPCYAIOIIUXCH JIATUHCKHX CJI0OB M BbIPasKe-

HUM

B anenoszviunvix meKemax, 6 nMom 4Yucie HA)Y4Hbvlx, Mocym UcCnojlbso-
6AMbCA pa3lUvYHbIE Cllo06A U BbBIPAINCEHUA, npumedmue uz namuinu. Huorce
I/lleGOO}ZWZC}Z Hauboee pPacnpocmpanertsle J1amuHcKue cioea U 6blpasitCeHusl

U UX nepesoo.
a (annus)
ab initio

ab hinc
ad hoc

ab ovo

ad absurdum

ad infinitum

addendum ( mu. addenda)
ante

ante meridiem (a.m.)
agua regia

agua vitae

aqueous

a posteriori

a priori

as per

bis

c(a)eteris paribus

contra

corpora non agunt nisi solute

cum laudec
de integro
e contra

ergo
erratum (mH. errata)

in folio

inre
in situ

roj

CHayaJia, C caMOro Havasua, He3MIIUpU-
yeckuit ( 0 pacuere)

OTCIO/Ia; OTHBIHE

K 3TOMY Ciy4aro (CrelualbHO MpUBIIE-
YEHHBIN) JIsl JTaHHOTO CyYas

C caMoro Hayaya (JI0 CIOBHO «OT Si-
11a»)

10 adcypna ( B 10Ka3aTeNbCTBE)

10 OECKOHEYHOCTH

no0aBlieHUE, TPUIIOKEHHUE

nepen, 10, IpexJie, BIEPEAH, BbILIE

110 TTOTYTHS

apckas BOJka

BOJKA, KPENKHUI CIMPTHON HATUTOK
BOJIHBINI

Ha OCHOBAHHHU OIIbITA

3apaHee, He3aBUCUMO OT OIbITa
COTJIaCHO

JIBAXKIIBI

IIPYU MPOYHBIX PABHBIX YCIOBUSIX
POTUB

BEIIECTBA HE pearupyroT, HEe Oyaydu
pacTBOPEHBI (ATXUMUYECKUM MPUHITII)
OTJINYHEM (JIUTLIIOM)

3aHOBO

CO CBOEH CTOpPOHBI, HAPOTHUB, HA00O-
pot

CJIeI0BATEIBHO

ormeyaTka, ommoOka (0OOBIYHO B KOHIIE
W3/IaHUs KaK CIIHUCOK OTEeYaToK)
uH-Gonmo, GopMaT KHUTH WK KypHaja
B MOJI-JINCTA

Ha Jelie

Ha MecTe

[ —
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in statu nascendi

in toto

in vacuo
in vivo
ipso facto

mea culpa
miscellania

modus operandi
mutatis mutandis

natura abhorret vacuum

natura rerum
par excellence
per capita

per ce

prima facie
pro et contra
pro forma

pro rata

qua

guantum sufficit
quo ad hoc
rectus

sic!

sui generic
terra incognita
viva voce

vide infra
vide supra
vulgo

B MOMEHT OOpa30BaHHUs, B MOMEHT BbI-
neneHus (B XUMHUYECKON PeaKIlim)

B 1LIEJIOM

B BaKyyMe

B €CTECTBEHHBIX YCIOBHSX

B CHJIYy OUYEBHIHOCTH, CaMHUM (PaKTOM,
TE€M CaMbIM

MOS BUHA, 10 MOEH BHUHE

COOpHUK pa3HbIX CTaTel, OUYEPKOB; pa3-
Hoe (OyKB. CMeCh)

crioco0 aefcTBUSI

BHECS (C/e/IaB) COOTBETCTBYIOIIUE H3-
MEHEHHUS

npupoaa He TEPIUT MYyCTOTHI (BhIpaXke-
HUE BOCXOJUT K APUCTOTEIIO)

IIpUpoaa Belen

10 IPEUMYIIECTBY, IPEUMYIIIECTBEHHO
Ha Iy HACEJICHUS

camo 1o cede, 1o CyUIeCTBY

Ha MEPBBIN B3I

3a ¥ IPOTUB

(dbopmainbHO, 1715 BUJA
MPONOPIUOHATIEHO

B KQUECTBE

CKOJIBKO JIOCTaTOYHO, CKOJIbKO HY>KHO
110 3TOU CTETIEHU

PSIMOM, TPABUIIbHBIN

Tak! (B ckOOKax WM Ha MOJSAX yKa3bl-
BA€T HAa TOYHOE COOTBETCTBUE OPHUTH-
HaJTy, WIK Ha BAXKHOCTh JAHHOTO

MeCTa B TEKCTE, WU Ha OIMMOOYHOCTh
YbUX-TO MPUBEAECHHBIX CJIOB)

CBOEro pojia, CBOe0Opa3HbIN
HEe3HaKoMmasi 00JacTh

YCTHO, JINYHO (OYKB.- ’KUBBIM T'OJIOCOM)
CMOTPH HUXKE

CMOTpH BHIIIIE

B IIPOCTOPECUUH
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