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IIpeauciioBue

[TocoOue mpenHazHaueHO ISl AyAUTOPHOW U CaMOCTOATENIbHOU pPabOThI
CTyZIEHTOB mepBoro (0a30BOro) ypoBHs oOydenusi (OakanaBpuar) BY30B H
(aKyIbTEeTOB YHHUBEPCUTETOB XMMHUYECKOTO MpOoQuUisi, a TakXKe CilyllaTeneu
(aKyIbTaTUBHBIX KYpPCOB MO AHTJIMMCKOMY SI3bIKY JUJIsl CHEIMAJbHBIX LeNel
(ESP). Tlocobue paccuntano Ha 40-50 akageMHYECKHUX YacOB ayJIUTOPHOTO
BpeMeHH (mpeuMyliecTBeHHO pa3nensl Introductory w Unit 1) u 120-150
aKaJeMHYECKHX YaCOB caMOCTOsITeIbHOU padoThl (Units 2-7).

B cootBercTBUM ¢ TpeOoBaHUSAMU (eaepaibHOTO TOCYIapCTBEHHOIO
00pa3oBaTENbHOIO CTAHJIApPTa BBICIIETO MPOGECCHOHAIBHOrO O00pa30BaHUA IO
Harnpasiienuto noarotoBku 020100 «Xumus» mnocobue 1eIeHANpaBIeHHO
dbopmupyetr mnpodeccHOHAIbHbIE KOMIETEHIIMM aHallu3a U CHUCTEMaTHU3aluu
nH(pOpMalMK, WU3BICYEHHONW W3 MPEAbSIBISAEMBIX OPUTHMHAJIBHBIX TEKCTOB IIO
CHEUUATbHOCTH, B  rpad)UuecKOM  BHUJE;  COBEPIICHCTBYET  HAaBBIKU
AHAJTUTUYECKOTO u KPUTHYECKOTO MBIIICHUS; YIPOUYUBAET
MEKIMCIUIUIMHAPHBIE CBSI3U, @ TAKXKE CHOCOOCTBYET Pa3BUTHUIO BCECTOPOHHE
Pa3BUTOM U TAPMOHUYHOU A3BIKOBOW JIUYHOCTH.

[IpencraBnenHple B MOCOOWHM MaTepHaNbl TIIATEIBHO OTOMPANNCh U
HEOJHOKpPATHO ycHemHo ampoOupoBanuck. OHM coaepxkat OoraTyio H
pa3HOOOpa3HyI0 JOTOJHUTEIBHYI0 WHGOPMAIUI0 K YUYeOHUKY «Mup Xxumuuy»
M. M. Kyrenosoil.

B mocobuu cucrematuzupyroTcsi 0a30Bbl€ MOHSTHS OCHOBHOI'O Kypca
aHTJIMMCKOTO  sI3bIKa  JIJIs  CHENUalbHBIX LeJled U KOMIWIUPYIOTCA
MHOTOYHCIICHHBIE IBPUCTHYECKUE HaxonKu. [IpuoputeT mpu orbope momydanu
3alaHUsl W BONPOCHL, XapakTE€pHbIE JUIsi NEJAarornyecKuX TEXHOJIOTUM
NEATETbHOCTHOIO M KOMIIETEHTHOCTHOIO MOAXOAa K OOY4YeHHIO. ABTOPCKHUIA
KypC aHTJIMHACKOTO SI3bIKA JIUIA CHEIHANbHBIX IEJIeH, YNTaeMblii Ha (aKyIbTeTe
byHIaMEHTAIbHON W MIPUKIIATHON XUMUH, Oa3UpyeTCsl HAa TEXHOJIOTHHN Pa3BUTHS
KPUTUYECKOTO MBIIUJICHUS Y€pe3 YTEHHWE M MUCHhMO, a TaK)Ke 3MOLIMOHAIbHO-
CMBICIIOBOM MeETO/ie OOyYeHHs] HWHOCTPAHHOMY SI3bIKY OTE€UECTBEHHOTO
muureucta U. 1O. Illexrepa.

B cBS3u C BBIIIEU3TOKEHHBIM NPUBOJAMMBIE B TIOCOOMHM 3a7aHUs
MOCTPOEHbl MO MNPUHUUILY MO3TOBBIX LITYPMOB, COCTaBJIICHUSI KJIACTEPOB H
KOHIIETITYQJIbHBIX TAOJUIl HA OCHOBE KJIIOYEBBIX CJIOB M MOHSTHH, HAXOXICHUS
aHAJIOTHM  MEXIy dYacTaMH HWHPOpPMAIMM W  NPUIUHHO-CIEACTBEHHBIX
OTHOIICHH, BBISIBIICHUSI MPOOJIEeMbl B TEKCTE MH(OpPMAIIUU U OMpECICHUS ee
3HAYUMOCTH JIJIs1 CTPYKTYPUPOBAHUS U pELICHUs MPOOIEMBI.



MeToaudeckue PECKOMECHIAAIIUHA

B 1mensix cTUMynuMpoBaHHsST W COBEPIICHCTBOBAHMS aCCOLUATUBHOIO
MBIIUJIEHUSI CTYJEHTOB I€JeC000pa3HO MpeaBapuUTh 4YTeHUe BeooHoil 2naeswvl
Boripocamu 1-3, 5 wu3 mepBoro pasnena (Unit 1). Ilocne oOcyxaeHus B
CTYyICHUECKON ayJIUTOPUU PA3JIUYHBIX aCIEKTOB TeMbl «Xumus 6 Hauweu
JfCU3HW» IS YBEIWYEHHUs CJIOBApHOTO 3amaca Mo JaHHOM TeMme, a Takke
AHAJTUTUYECKOTO U KPUTHUUYECKOTO OCMBICICHUSI HHQPOpMAIMU TMpeiaracTcs
MO3HAKOMUTBCSI €  BBOJAHBIM  pazaenom. CrenyeT  yHOMSIHYTb, 4TO
JOTNOJHUTENbHBIE BONpochl K Hemy (14-35) chopmynnpoBaHbl B CIEIYIOIIEM
pazaene (Unit 1). B KkadecTBe CaMOCTOSITEILHOTO 3aJaHUs MOXET OBITh
JIOTUYECKOe 00OCHOBaHUE MPUBOAUMBIX B 3TOM e pazjaene Tadmnui (1-2) wimn
CXeMaTUYHOE TMOCTPOEHUE COOCTBEHHBIX. [IpuBOAMMBIE B TMEpPBOM paszjelie
nurtatel (4, 6-13, 22) npecinenyroT HECKOIbKO meneil. C ogHONH CTOPOHBI, OHU
MPUBJIEKAIOT BHUMAHUE CTYICHTOB K UMEHAM BBIIAIOIIUXCS] YYEHBIX C MUPOBBIM
MMEHEM, BHECIIUX HamOoyiee CYIIECTBEHHBIM BKIAJ B XUMHYECKYIO HAYKY,
npoOyXkAal0T MO3HABATENIbHYI0 AKTUBHOCTh M HMHTEPEC K IMOJIYYECHHIO HOBOM
uHpopMalM B CBSI3U C H3y4YaeMoOM TEeMOH, a C JApyrod — HEHaBSI3YHUBO
BOBJICKAIOT B OOCYXJIE€HHE, WHUIUUPYS TEM CaMbIM MBbICIUTEIbHYIO
JESITETbHOCTD CITYIIATEIICH.

Kpome atoro, mepsoiii paznen (Unit 1) Takke TOCBSIIEH TOJKOBAHUIO
XAMHHM KaKk HayKd BOOOIIe W Y4eOHOW NUCIMIUIMHBI, B YaCTHOCTH. TOJIBKO
MOCJIe TMEpPEeBOJia CIEIHUATbHO OTOOPAHHBIX H3PEUYCHUN O XUMHUHM HMEHUTBIX
YYEHBIX, PACCMOTPEHUS TPAKTOBKH TMOHATUSA «XUMUs» B  Pa3IUYHbBIX
AHTJIOSA3BIYHBIX  CIIOBAPAX, BBHIIIOJHEHUS YIOPaXXHEHUW HaA  3aKpervieHue
OCHOBHBIX JIEKCHYECKUX enuHull (46-49, 51, 61, 64, 65) onpaBnaHo ooparieHue
K pacmrdpoBke cxem (50, 52, 59, 66, 67, 70-74) u HarnsIAHOMY BBICTPAUBAHUIO
CBOMX apryMEHTHPOBAHHBIX TEPMUHOJIOTHUYECKUX LETTOYEK.

OcoOEHHOCTSIM WMEHOBAaHUS WU TMPOUCXOKIACHUIO 3HAKOMBIX Ha3BaHUI
XUMUYECKUX DJIEMEHTOB M MX COCIAUHEHUM, MPUHIUIAM TOCTPOEHUS
MEPUOJUYECKON CHCTEMBI, COCTOSHUSM BEIIECTBA, WX (PU3UYECKHUM W
XUMUYECKUM CBOWCTBaM, ONHCAHHUIO OTAEJIbHBIX XUMHUUYECKHUX JJIEMEHTOB H
BEILIECTB NOCBAILLIEH BTOpol paznen (Unit 2).

Cnenytroutuii pa3nen (Unit 3) onuchiBaeT CBOWCTBA U OCOOCHHOCTH BOJIBI,
CaMOT0 PacIpOCTPAHEHHOTO BEIIECTBA B MIPUPO/IE, TPOCTEUIIIETO YCTOWYMBOTO B
OOBIYHBIX YCIOBHUSIX XUMUYECKOTO COSMHEHUS BOAOPO/Ia C KHUCIOPOIOM.

HeoOxonumMplii Matepuan MO Ha3BaHUIO M QYHKIHUSIM XUMHYECKOTO
nabopaTopHOro 000OpyAOBaHUS, HOPMaM U MIPaBUJIaM MOBEICHUS B 1A0OpaTOPHUH
o0benuHeH B yeTBepToM paznene (Unit 4).

Jliist 3aKkperyieHus U pyoeKHOTO KOHTPOJS PAaCCMOTPEHHOTO Marepuaia
Kaxawlil paznen (Units 1-3) 3aBepiiiaeTcsa NpOMEKYTOUHBIMU TECTaMHU.



CnenuanbHO pa3pabOTaHHBIE UTOTOBBIE TECThl M KOHTPOJIbHBIC 3aJaHUs
Kak JiJIsl mepBoM cTyneHu o0ydenus (1-2 Kypcsl), Tak u A BTopoit (3-4 Kypcehl)
0006meHsl B otaenbHOM paznene (Unit 5). Kpome »srToro, mnpenjaraercs
UTOTOBBIA TECT MO MMEHOBAHUI0 XMMHUYECKHX DJIEMEHTOB U COCIMHEHUU, a
TaKke MNoa0OpKa MPEeAJIOKEHHM i IMepeBojia Kak Ha PYCCKHM, Tak U Ha
AHTJIUMCKUU SI3BIK.

Texctol (Unit 6) nyis nepeBoja HAa AHTJMUCKUN SI3BIK UMEET CMBICI
npejyaratb CTyAeHTaM JIMOO B 1eNSIX MOBBIIIEHUS MX pelTuHra, Jubo B
Ka4yeCTBE MpeadK3aMEeHAIIMOHHON CaMOCTOSITeIbHOM MUChbMEHHOM pabOTHI.

3aBepmatomuii pazaen (Unit 7) oObeIUHSIET caMble pa3HbIE 3aIaHUs JJIs
CTyI€HTOB C TMPOJABUHYTHIM YPOBHEM BIIQJICHUSI AHTJIMHCKUM  SI3IKOM.
KpoccBopapl, 00001I€HHBIE B 3TOM pa3ieie, MOXKHO TaKKe C JIETKOCTBIO
HCII0JIb30BaTh B KAUECTBE MPOMEKYTOUHOIO KOHTPOJIS 110 U3YyYaEMbIM TEMaM.

B nensx ob6neruenust paboThl mpemnojaBaTeNeid U UX OOpallleHHs] K TeM
WIM WHBIM pa3lieliaM HWXKE MPUBOAMUTCS TaOIHIa COOTBETCTBUU BOMPOCOB H
3aaHuil mocoOust ypokam yueOHuka «Mup xumuu» M. M. KyTenooi.

Pasne mocoGus 3ananus pas3jiesion Pa3nennbl yueOHMKA
«Mup xumuu
Introductory notes
1-13, 28, 37-38, 39, | Unit 1. Overview of chemistry
41, 68, 70-5
Unit 1. Chemistry | 40, 42-48, 50-51, 67 | Unit 4. Matter in the universe
through schemes and 53-58. 64-66 Um_t _3. Periodic table and
definitions periodic law :
59-62 Umt 5. Why 1is water so
important?
69, 76 Unit 2. History of chemistry
Unit 2. Do you know A Unit 3. Periodic table and
i ? YAHTOPHO P periodic law
chemical elements? CAMOCTOSTENLHO |y
Unit 3. What do you Unit 5. Why 1is water so
know about water? CaMoCTOsITETEHO important?
Unit 4. Chemical Unit 4. Matter in the universe
labgratory and | Cayocrostensio
equipment




TexkcThl U
CaMOCTOSITEJIBHOTO Units 1-5
nepeBojia

Ckompko kuciotsel | Unit 9. Man and  his

Unit 6. Rendering into | B KaIlie J0K1? environment
English HeoOrnrunnie
CBOHCTBA Unit 8. The age of polymers
ITOJIMMEPOB
MonekyispHas
TaCTPOHOMHS Unit 10. Science and its future
Unit 3. Periodic table and
) 10dic law
Unit 7. F : peT’o
B?;iniacs' or Yol 6, 13 Unit 8. The age of polymers
20, 43 Unit 5. Why is water so

important?

JIrobomy omnbiTHOMY mnpenofaBatento ESP, oOyuaroniemy CTyaeHTOB-
OakajiaBpoB IO YKa3aHHOW CHENMaTbHOCTH, HE COCTABUT TPYyAa HMCHOJIb30BAThH
JTAHHOE TIOCOOME TT0 COOCTBEHHOMY BBIOODY.

Ot Bcell AylIM HANEIOCh, YTO HACTOsIIee ydeOHOe MOcoOHMe OKaKeTCs
WHTEPECHBIM U HAJICKHBIM MOACTIOPHEM B padoTe.

Bolpaxkalo TIIyOOKYyl0 HUCKPEHHIOO  OJaroJlapHOCTh BCEM  CBOUM
CTyJI€HTaM, HEOPJMHAPHOE MBIIUICHUE KOTOPbIX, >KUBON IOJIOKUTEIbHbBIN
OTKJIMK Ha BHEAPEHHE B TMpolecc OOy4YeHUs KpPEaTUBHBIX HAXOJIOK,
HECTaHJIapTHas JIOTUKA PAaCcCYKICHHUM, MII0IOTBOPHBIE CUHEPTETUUECKUE YCHUITUS
B OFPOMHOM CTETEHU COJICHCTBOBAIIN MOSBICHUIO TAHHOTO TTOCOOUS.
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Do not learn English blindly but use as much English as possible!
Introductory notes

We have discovered the secret of life!
Francis Crick (1916 — 2004)

Have you ever thought that it is quite easy to draw a parallel between our
society and the study of chemistry? It is intriguing enough to find analogues
with chemistry within the community. We are all individuals but have some
common features and interests. Our actions and behaviour could easily be
associated with those of chemical elements. We act and communicate according
to special rules and laws. We feel sometimes how eagerly we can talk and make
friends with one person and how difficult it is with the other one. Chemical
elements also react with each other, one of them rather easily, the second
‘reluctantly’. There can be no reactions between the third ones. Every chemical
element has its own place in the periodic system of elements, which may be
called its ‘home’. They are united into groups according to their specific
properties. They are surrounded by a lot of ‘neighbours’ in the periodic table.
Every place there has its own identifications. Does not it resemble our living
conditions?

Let us plunge into wonderful and thrilling world of chemistry. We come
across chemistry nearly everywhere, often without recognizing it. Every
morning going to the bathroom we take a toothpaste containing fluorine.
Combing our hair we use either a plastic or wooden comb. Choosing fashionable
ready-made clothes we never think of involved chemical technologies. Eating or
drinking every day does not make us mediate upon chemical alimentary
processes progressing in our organism. Getting our teeth into favourable and
fleshy fruit we take pleasure in it without enumerating all its necessary vitamins
and important chemical processes occurring in our organism. Adding a slice of
lemon into a cup of our morning tea we just enjoy the taste of tea instead of
analyzing the reaction between these substances. Observing oneself in the mirror
in the search of new wrinkles we regret about the time passed rather than of
multiple natural changes.

It is absolutely wonderful how firm the alliance of chemistry with our life
is. Have you ever thought what our frame of mind and activity depend on?
Would it be a surprise for you to learn that the answer is found on the molecular
level? It is an open secret that we live due to our own natural biological rhythms.
Biological clock of the organism helps people to adjust to proper time both
psychologically and physiologically. However, our mood and as a consequence
of it our ability to work is dependable upon chemical substances dopamine and
serotonin produced by the brain. Swiss scientists [12] discovered that systems of
the organism regulating diurnal rhythm influence hormones production
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responsible for the mood. Subject to the time of day special enzyme either
reduces or raises their level in the organism, the enzyme production itself being
regulated by ‘time’ genes. The role of the latter is to control the organism
adaptation according to its biological clock. The investigation on mice has
clearly proved that the absence of ‘time’ genes leads to decreased production of
cheerfulness hormones. So do remember that our being in good spirits is
uppermost a chemical process rather than impact of environment!

As chemistry is a natural science it exists everywhere in our life. Let us
think about our surroundings from chemical point of view. As our task is to find
parallels between human life and the science of chemistry we should compare
both spheres. The central figure in the life is a person, that of chemistry being a
chemical element. What is our body? There are several ways to speak of it. As
the word ‘body’ itself has different meanings, it is possible to interpret it from
unlike points of view. You can use it for designating large amount, group of
people or clothing. One can begin with enumerating the parts of the human
body, describe a shape of the body, speak of the functions of it, mention major
inner organs and their role, give examples of the body movements, and finally
explain how to look after one’s body.

Chemically, the human body consists mainly of water and organic
compounds such as lipids, proteins, carbohydrates, and nucleic acids. The
human body is about 60 percent water by weight. All extracellular fluids of the
body, for example, the blood plasma, the lymph, and the interstitial fluid as well
as the cells themselves contain water. It has a very important function without
which the chemistry of life could not take place. Water is a universal solvent.
Lipids (chiefly fats, phospholipids, and steroids) are major structural
components of the human body. Fats provide the body with necessary energy
reserves, fat pads serving as insulation and shock absorbers. Phospholipids, the
steroid compound cholesterol and proteins are major constituents of the
membrane surrounding each cell. Our hair and nails are also composed of
protein. Collagen is a fibrous, elastic material making up much of the body’s
skin, bones, tendons, and ligaments. Proteins perform numerous functional roles
in the body. Particularly important are cellular proteins called enzymes, which
catalyze the chemical reactions necessary for life. Carbohydrates represent fuel
resources of the human body either as simple sugars circulating through the
bloodstream or as glycogen, a storage compound found in the liver and the
muscles. Nucleic acids make up the genetic materials of the body.

Along with water and organic compounds, the body’s constituents include
various inorganic minerals, chief among them being calcium, phosphorus,
sodium, magnesium, and iron. Calcium and phosphorus in the form of calcium-
phosphate crystals form majority of the body’s bones. Calcium and sodium are
also found as ions in the blood and interstitial fluid. Ions of phosphorus,
potassium, and magnesium abundant within the intercellular fluid play vital

12



roles in the body’s metabolic processes. Iron is present mainly as part of
hemoglobin, the oxygen-carrying pigment of the red blood cells. Other mineral
constituents of the body, found in minute but necessary concentrations, include
cobalt, copper, iodine, manganese, and zinc [5].

Summarizing this brief chemical excursion on our body it is possible to
say that every person is a small walking chemical plant! Main elements found in
the periodical table are also present in our body. Processes of breathing and
moving, nutrition and its changes into energy and materials for growth require
chemical involvement. Thus, starting with the simplest description of a human
being we feel no doubts about his links with chemistry on physiological level. In
this case it’s possible to say that nature itself is the great inventor and brilliant
designer.

Let us continue our reasoning. Every chemical element has its proper
place in the periodical system. Its precise spot may be compared with an
element’s own ‘home’. The ‘address’ of an element is nothing more than its
atomic weight depending on its chemical properties. Analogy is obvious. We all
have homes. What chemical traits it is possible to find there?

In order to be safe and secure against unfriendly environment people build
reliable houses. Bricks, steel and concrete structures, glass items, timber,
electrical and communication systems, plumbing and vertical transportation are
very familiar to us nowadays. Building construction has always been an ancient
human activity. It started naturally for moderating the effects of climate. The
first functional shelter was in the form of a tent made of animal skins,
presumably supported by central wooden poles. Early building materials were
perishable, such as leaves, branches, and animal hides. Later, more durable
natural materials such as clay, stone, and timber and, finally, synthetic materials
like brick, concrete, metals, and plastics were used. To supply their houses with
fresh water as well as to remove wastewater from the buildings first pipes of
lead were made. This system is called now plumbing, the word originating from
the Latin plumbum, which means lead. By the way, isn’t it the name of a
chemical element?

People continue to increase human comfort (through inventing and
designing!) by precise regulation of air temperature, light and sound levels,
humidity, odours, air speed, and other factors.
The Romans applied glass to buildings making
the first clear window glass, produced by blowing
glass cylinders that were then cut and laid flat.
Egyptians had used it mostly for jewelry and
small ornamental vessels. It was the Romans who
devised many kinds of coloured glass for use in
mosaics to decorate interior surfaces. The central
open fire being the major source of heat was
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transformed from the roman innovation of hypocaust to the masonry fireplace
and chimney. Elisha Graves Otis’s first safe steam-powered roped elevators
were improved by the French engineer Léon Edoux to hydraulic ones for
buildings of about 15 stories. The development of the electric motor by George
Westinghouse made it possible to invent the high-speed electric-powered roped
elevator (called “lightning” elevators in comparison to the slower hydraulics)
and lead to the electric-powered moving staircase, or escalator.

The appearance of electric power in our houses we are obliged to several
famous people. They are as follows: the British physicist Michael Faraday, the
American inventor Thomas Alva Edison, the French engineer and chemist
Georges Claude and some others. The American inventor and industrialist Willis
Haviland Carrier developed his system of “man-made weather,” finally applying
it together with heating, cooling, and control devices as a complete system. He
managed to solve the problem of humidity removal by condensing the water
vapour on droplets of cold water sprayed into an airstream. Now the so-called
variable air volume (VAV) system is widely used supplying conditioned air at a
single temperature, the volume varying according to the heat loss or gain in the
occupied spaces. Not in vain a famous Swiss-born French architect Le Corbusier
stated that “a house is a machine for living in”.

As soon as a man had learned to build his primitive shelters he started
thinking about clothing and accessories for a human body. The most obvious
function of dress is to provide warmth and protection. However, may scholars
believe that the first crude garments and ornaments had religious or ritual origin.
Another very important function of dress is to identify the wearer providing
information about his sex, age and occupation as well as to make the wearer
more attractive. At first skins of various animals either as raw hides or taw
leather were utilized, loincloths being a first prehistoric garment. A loincloth
may be made of wool, leather, or linen tightly belted at the waist. The belt had
the aim to contrast the slender waist. The women were mostly wearing a bell-
shaped skirt, often in a series of flounces, over a loincloth.

Tawing method yielded white, stiff leather that was dyed with various
colours. Leather was also widely used for footwear, belts, and straps. Footwear
for both sexes was made from fabric or soft leather in the form of sandals or
boots. Sandals were the most common footwear in early civilizations, a few
cultures having shoes. The mountain people living on the border of Iran had a
type of soft shoes made of wraparound leather similar to moccasins, no
difference being between the right and the left shoe. Outdoors both sexes also
wore sandals or shoes. In winter calf-length boots were adopted, and short
woolen, fur-lined cloaks were fastened by pins around the shoulders.

Decorative items such as necklaces and armlets of beads, amber, and
ivory were used to adorn oneself. Diggings in various places demonstrate
boxwood and bone combs, reindeer horn buttons and plaques. Instead of simple
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woolen cloaks worn for warmth by both men and women oriental styles of
Persia, India and China offered fitted sewn garments based upon coats, tunics
and trousers. To the fine linens available in costume were added cotton from
India and silk from China.

The technological advance contributed to the production of synthetic
textile fibers. Permanent pleating, fast dyes, crease resistance, preshrinking, and
other easy-care characteristics of synthetics have made it possible to
manufacture clothing more quickly and less expensively. Although traditional
natural fabrics remain popular, they have been almost completely replaced by
synthetics in the manufacture of some garments. Similarly, the underwear
industry was revolutionized when latex thread was employed, along with the
21pper to fabr1cate comfortable two-way stretch suspender belts.

F ™ - It is an open secret that exclusively due
to their keenness of observation on
environment people have managed to invent a
lot for themselves including buildings, cloths,
footwear, etc. Cobweb, for instance, has
interested people long since. Just recall a myth
about poor but skilled weaver Arachna, who
" was turned into a spider for her daring to
compete in her skills with the goddess Athena. Modern scientists also desire to
create artificial web similar to that of spiders, as natural one is extremely strong
and flexible thanks to silk of certain proteins.

Scientists from Jewish University in Jerusalem in close collaboration with
experts from Munich and Oxford Universities used genetic engineering for web
fibers making [22]. For this purpose they took horticultural spider genes.
Artificial fibers obtained appeared six times stronger than nylon and steel fiber
of the same diameter being one thousandth of millimeter. These wonderful
fibers may be used for bulletproof vests manufacturing, surgical sutures
production, micro conductors, optic fivers and fishing rods making without
mentioning creative clothes designing.

German investigators developed a micromachine to generate artificial web
thread [11]. It is artificial canal made of a piece of glass and microtubules
imitating spider’s processes similar to the spider’s canal forming cobweb.
However, man-made web granularity does not permit it to compete with the
natural one.

Here are some interesting facts from the
footwear history. Their modern view is presented
below. Familiar things, aren’t they? Do you know
that the shoestring was invented in England as early
as in 1790? Before shoestrings footwear was
commonly fastened with buckles.

.. 2 T-
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The first rubber soled shoes called plimsolls were developed and
manufactured in the United States on January 24, 1899 by Irish-American
Humphrey O’Sullivan. He patented the rubber heel which outlasted the leather
one. Vulcanization process discovered and patented by Charles Goodyear uses
heat to meld rubber to cloth or other rubber components for a sturdier, more
permanent bond.

One more very important sphere of human activity with traits of chemistry
is healthcare. First of all it should be noted that the extent of an individual’s
physical, emotional, mental, and social ability was absolutely necessary to cope
with his environment. Religion and magic underlie the medicine of prehistoric
people. The first magicians and sorcerers by the process of trial and error
learned to distinguish which plants and herbs were edible and rather eatable,
which of them were poisonous and which could be used for healing wounds.
Only the initiated were involved in medicine. Therefore, administration of a
vegetable drug or remedy by mouth and the treatment of wounds and broken
bones were always accompanied by incantations, dancing, grimaces, and other
tricks of the magicians. The use of charms and talismans, still prevalent in
modern times, is of ancient origin.

Medieval physicians analyzed symptoms, examined excreta, and made
their diagnoses. Then they might prescribe diet, rest, sleep, exercise, or baths; or
they could administer emetics and purgatives or bleed the patient. Surgeons
could treat fractures and dislocations, repair hernias, and perform amputations
and a few other operations. Some of them prescribed opium, mandragora, or
alcohol to deaden pain. Childbirth was left to midwives, who relied mostly on
folklore and tradition.

This voluminous experience has lately been adopted and improved due to
great achievements of the developed scientific approach. A lot of new materials
have appeared and been currently invented. Infinite variety of plastics has been
employed in medicine for almost everything from suture material to heart
valves; for strengthening the repair of hernias; for replacement of the head of the
femur; for replacement of the lens of the eye after extraction of the natural lens
for cataract; for valves to drain fluid from the brain in patients with
hydrocephalus; and for many other purposes. Inert metals, such as vitallium,
have also found their proper place in surgery, largely in orthopedics for the
repair of fractures and the replacement of joints.

Every individual nowadays can take a health examination which is likely
to comprise a series of different tests either instrumental or physical and
chemical. The latter include blood, urine and spinal-fluid analyses, providing
physicians with necessary information.

In connection with the discussed issue it is sensible to quote a British
doctor Robert Hutchison (1871 — 1960) generalizing the commonest opinion
about the secret of problem-free existence in Newcastle Medical Journal. He
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declared: “The scientific truth may be put quite briefly: eat moderately, having
an ordinary mixed diet, and don't worry” [19].

Summarizing the medical issue let us address the well-known book of
uncertain date and of composite authorship which is called “Regimen Sanitatis
Salernitanum” (“Salernitan Guide to Health) [23]. Written in verse, it has gone
through numerous editions and has been translated into many languages. Among
its oft-quoted couplets are the following lines that we are to follow in order to be
healthy:

Use three physicians still, first Doctor Quiet,
Next Doctor Merryman and Doctor Diet.

Most of the world’s primitive people had practiced cleanliness and
personal hygiene. The main reason for that was often their religious believes,
including, apparently, a wish to be pure in the eyes of their gods. Now it goes
without saying that hygienic regulations should be strictly observed. However, a
number of first steps in public health were made during the Middle Ages. The
real reason behind such a decision was natural attempts to cope with unsanitary
conditions of the cities and, by means of quarantine, to stop the spread of
different infectious diseases. The next logic step was the establishment of
hospitals and development of medical care and social assistance to people.

It is a well known fact that public health preventive measures are of more
importance than curative medicine. It was not until XIX century when those
measures were largely introduced. Strange enough but nearly all the cities of
that time had poorer water and drainage systems than Rome had possessed 1,800
years previously! Contaminated and infected water supplies couldn’t but cause
sudden and violent outbreaks of typhoid, cholera, and other waterborne
infections. Later special laws were enforced concerning water-, food- and insect-
borne infections nearly in every country. Due to strict correspondence to these
laws many infectious diseases in some countries were eliminated.

The commonest procedure for keeping our body clean has always been
that of bathing. In ancient Greece baths were used for religious purification,
personal cleanliness, and even private or
social relaxation. Public baths formed an
important part of the Roman Empire culture.
One of the most ancient and grandest
example of these facilities are the Baths of
Caracalla built in Rome for the pleasure of
the leisure classes about AD 217. They
contained space for 1600 bathers, covering
28 acres or 11 hectares. The huge, vaulted
interior embraced baths, swimming pools,
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lecture halls, lounges, and exercise conveniences. Once lined with marble, the
ruins of the Baths of Caracalla now provide a majestic open-air setting for opera
performances.

The bath as an institution has a long history. The early Christian church
considered physical cleanliness less important than spiritual purity and did not
encourage private bathing. Medieval builders paid more attention to
fortifications and fireplaces than to water supply and drains. It is hardly
believable but in chilly northern Europe bathing was regarded unhealthy! In
northeastern Europe not penetrated by Roman influence the Finns and Russians
developed a taste for steam baths of the ancient Scythian nomads on the
Eurasian steppe. Finnish and Russian families built small wooden rooms or huts
(Finnish sauna is famous all over the world!) with benches around the walls.
Water thrown on heated rocks created dense clouds of steam, in which the
bathers sweated. They were then soaped, rubbed, flogged with bunch of softened
green birch twigs, and washed with tepid water. Finally they were splashed with
cold water or plunged into snow or an icy stream.

Islamic societies also valued baths for religious, hygienic, and social
purposes, developed sophisticated bathing facilities. Public baths served the
same functions as Roman ones featuring a combination of steaming, cleaning,
and massage. They consisted of a large, domed, steam-heated central room
surrounded by smaller accommodations, the whole being decorated with marble
or mosaics. One could spend the day at the baths, enjoying refreshments and
meeting friends. Turkish baths, like Roman ones, in time degenerated into
resorts of idleness and indulgence.

| |
i3

Modern baths have taken many
forms. In some cases they have
combined features from many types of
.= older baths, including the Turkish bath
» | and the Oriental tub bath, or furo. Below
B you can see a bath at Myoken Spa,
Kagoshima, Kyushi Island. Since 1900s
public baths have frequently taken the
place of domestic facilities.

Water treatments in general are called hydrotherapy originated probably
in China, since cold baths were used for fevers there as early as 180 BC.
Particular kinds of baths nowadays using special waters such as carbonated or
chemically treated waters, medicated and mineral, at high or low temperatures
have curative value. The body may be soaked not only in water but as well in
some other aqueous matter such as mud, steam, or milk.

Personal hygiene is always associated with a lot of accessories we have in
our bathrooms. Soap, bath salts, bath oil, and similar detergents are so common
that they are not usually considered medicines. Bath salts and other bath
preparations combine water-softening agents such as sodium carbonate or borax
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with perfume, bath oils also being popular skin-softening and perfuming aids.
Looking after our hair we habitually apply various shampoos, conditioners and
hairsprays, for drying it we sometimes make use of hairdryers. Hair lotions and
hair sprays are used to condition the hair, keep it in place, or make it glossy.
Shampoos are based on soap or synthetic detergents.

Hairdressing, arranging or otherwise altering the hair for both enhanced
beauty and practicality has been an important part of the costume of men and
women since prehistoric times. At first the hair of both sexes was worn long and
looped, later braided and dressed with jewels, pearls, and ribbons. Heavy wigs
or a padding of false hair, worn also by both men and women, are known from
an early period. The processes involved in hair may include its cutting, plucking,
curling, braiding, bleaching, dyeing, powdering, oiling, or adding false hair or
ornaments. You may do it yourself or address to a hairdresser. The variety of
hairstyles now is enormous. What to do with your hair is your personal choice
though Martin Luther once mentioned that hair is “the richest ornament of
women”. However, tastes differ. Let us close this topic with a very intriguing
quotation of an English pamphleteer William Prynne (1660 — 1669): “4 woman
with cut hair is a filthy spectacle, and much like a monster...it being natural and
comely to women to nourish their hair, which even God and nature have given
them for a covering, a token of subjection, and a natural badge to distinguish
them from men.” [14]

Soap is the commonest cleaning agent made from animal and vegetable
fats, oils, and greases. Ancient world didn’t know such a cleaning agent.
Nevertheless, Egyptians strictly followed hygienic rules washing themselves
with pounded brick, sand, pumice and ashes. From chemical point of view soap
is the sodium or potassium salt of a fatty acid, formed by the interaction of fats
and oils with alkali. Oils and fats used in soap production are compounds of
glycerin and a fatty acid, such as palmitic, or stearic acid. After treating these
compounds with an aqueous solution of an alkali (sodium hydroxide) they
decompose to form glycerin and the sodium salt of the fatty acid.

The most important function of the majority of soaps is to remove grease
and other dirt. However, we never think what the mechanism of such an action
is. For an average man it is of no interest that purification process depends upon
special components called surface-active agents, or surfactants. It is molecular
structure of surfactants that act as a link between water and the dirt particles,
loosening the latter from the surface to be cleaned. As a chemist you should
know that the ability of the molecule to perform this function is accounted for its
hydrophilicity and hydrophobicity. The hydrophilic end of the molecule is
attracted to water, the hydrophobic one being attracted to substances insoluble in
water. Analyzing this chemical process further you can see that the structure of
the hydrophilic end is similar to water-soluble salts, while the other part of the
molecule frequently contains a hydrocarbon chain, its structure being similar to
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the structure of grease, oil, and many fats. Exactly this peculiar structure permits
soap to accomplish its cleaning function.

Using different types of soap you take them as means of hygiene without
interpreting a soap powder as a hydrated mixture of soap and sodium carbonate
or liquid soap as solution of soft potassium soap dissolved in water. Trying to
make clothes white or lighter in colour you usually take bleach which is a
chemical liquid. You should not remember that caustic soda, or sodium
hydroxide, NaOH manufactured principally by electrolysis of a common salt
solution, chlorine and hydrogen being its
important by-products, is used in the manufacture
of soap. Instead, you can easily name a large
American international company established in
1837 by James Gamble, a soap maker, and
William Procter a candle maker in Cincinnati,
Ohio. “Procter & Gamble” is now a world-
R known trade mark of Ivory soap, Crest
' ~ toothpaste, Tide soap for clothes, Mr. Clean for
P&G bathroom and kitchen surfaces and Oil of Olay
: o cream.

It is impossible to disregard another very catching sphere of human life
concerning the art of beautifying the face and body that is also rather closely
connected with the question under discussion. A British scholar, preacher and
one of the most witty and prolific authors of the 17th century Thomas Fuller
(1608 — 1661) once stated: “There is a great difference between painting a face
and not washing it” [6]. The word ‘cosmetics’ itself originated form Greek and
means ‘the art of decoration’, however, the first proofs of their application refer
to glacial age. The man had hardly ever climbed off the tree and already took a
lipstick and a pencil for eyes. It is far from being exaggeration, archeologists
having found lipstick and sticks for eyelashes in the caves of glacial age.

Concepts about human beauty greatly varied together with the
development of mankind. Nevertheless, cosmetics and make-up were used in
ancient Egypt, Babylon, Assyria, Rome, and Judea. Archeologists have found
tools for preparing cosmetic ointments and liquids, grindings and tinctures,
being extensively employed by both sexes. The earliest historical record of
cosmetics application is linked with Egypt referring to circa 2920-2770 BC.
Tombs of that era have yielded scented unguent jars. Such incenses, as well as
perfumed oils, were extensively used by both men and women to keep their skin
supple and unwrinkled in the dry heat of Egypt. The women of Egypt were also
the first to develop the art of decorating eyes. The chief focus of make-up
concerned in applying dark green color (made of powdered malachite) to the
under lid and in blackening the lashes and the upper lid with kohl, a preparation
made of antimony, carbon, copper oxide or soot. The Egyptians applied rouge to
cheeks, red ointment to lips, and henna to nails and feet, and ladies traced the

20



veins on their temples and breasts with blue paint, tipping their nipples with
gold. Men also painted their eyelids with kohl. Kohl was similar to the eyeliner
used by women today. Rich ancient women even had a special case for their
fragrant accessories to be at hand. Here you can see a prototype of such a
handbag.

Egyptians recognized not only cosmetic, but also medical behaviour of
aromatic oils and paints for body and face. They knew that oils softened skin,
and aromatic tinctures disinfected it. They were able to prepare bright luminous
paints from sea shells and animal fats. Cosmetic means were freely sold at
numerous small perfume shops. Palm oil was used for face and body skin, mint
oil was offered for hands, mayoral ointment was prepared for hair. Instead of
powder the mixture of chalk with white lead was used. Wine yeasts and ruddle
served as blush. Eyelashes and eyebrows were penciled by slate pencils and
soot.

Today a large variety of cosmetics is also available. Using them we never
think whether it is connected with chemistry. We just know that cold cream is an
emulsion of various oils and waxes and water. We employ it to cleanse and
soften the skin. Widespread face and dusting powders based on talcum
(powdered magnesium silicate) and zinc oxide are necessary for drying and
adding a satiny texture to the skin. Nail polishes are lacquers or plastics
available in many colors. Hair-coloring dyes, tints, and rinses available in a wide
spectrum of shades and colors are also commonly used cosmetic products.
Henna is a vegetable dye used for centuries to impart a red tint to the hair. Weak
solutions of hydrogen peroxide are often employed as hair bleaches. Mascara, a
compound of gum and black, green, or blue pigment is generally used for
coloring the eyebrows and eyelashes. Sulfides of calcium and barium having the
property of removing hair from the skin are active agents in cosmetic
depilatories. Bronzes are creams imitating suntan colour to the skin. Whereas
perfumes are not classified as cosmetics, deodorants are. They may contain a
special astringent (which is again a chemical compound aluminum sulfate) to
close sweat glands pores and an antibacterial
ingredient, hexachlorophene, being banned from
deodorants in 1972.

It would be unfair to state that cosmetics and
perfumery are confined to use exclusively by
women. There is a series of grooming aids
especially for men. Among them one can find
powders, colognes and lotions, particularly
alcohol-based after-shave lotions; bay rum, a &
mixture of alcohol, oil of bay, and oil of orange, | CE VM)
originally made with rum; hair tonics, often with L A D] APH ANE _.

an alcohol or quinine base; as well as deodorants. Poudre de Riz
SARAH BERNHARDT ©

One of the marketing means is advertising
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posters promoting this or that popular item of cosmetics. In the poster designed
by a French illustrator Jules Chéret you can see prominent illustrations and a
minimum of text. His idealized female figure emphasizes beauty and vitality; it
is the image role rather than the words to convey the message. An American
businessman Charles Haskell Revson (1906 — 1975), who turned a $300
investment into the largest retail cosmetics and fragrance manufacturing firm in
the United States, once said: “In the factory we make cosmetics. In the store we

sell hope.” [1]

Let us go on dwelling upon different aspects of our life in connection with
chemistry. If a person is healthy, has his own home, 1s warmly dressed and
satiated it is quite natural for him to start thinking of personal surroundings. A
man decided to better till the land he lived on and cultivate animals. He began to
farm arable land for growing crops and keeping domestic animals. He cut and
dried grass for feeding his cows, sheep and pigs, dried stems of wheat plants for
his livestock to sleep on. His farming activity couldn’t do without some
chemical involvements. To make land more fertile and make plants grow more
successfully he had to use both natural and artificial fertilizers; to supply his
fields and pastures with water he had to take pipes made of steel; to build barns
and sheds for animals he had to employ construction materials mentioned above.
In order to keep his crops from birds, rodents and especially pests and insects he
sprayed them with pesticides or insecticides. To free himself from plants
growing where they are not wanted he made use of herbicides, i. e. chemicals
poisonous to those plants and killing them. To facilitate crop plants harvesting
defoliants are applied to them. This chemical dust or spray is to cause the leaves
to drop off prematurely.

Working lands conventional
farmers  often use  synthetic
pesticides to kill weeds, disease-
causing fungi, and harmful insects.
5 They never speculate  upon
chemically processing petroleum,
natural gas, ammonia, and a number
of other raw  materials to
! manufacture these pesticides. Nature
5 - : friendly organic farmers also use
pyrethrum a substance extracted from chrysanthemums a variety of soaps, and
oil from the neem tree as well as the so-called Bordeaux mixture consisted of
copper sulphate and calcium oxide to control disease-causing fungi. Chemical
fertilizers and pesticides applied to crops often leach into the soil and are carried
by rain to rivers, contributing to water pollution, one of the most critical
environmental problems of the 20th century. Organic farmers minimize water
pollution by using non-toxic fertilizers and pesticides.
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All mentioned above topics concerned the problem of techmnology, in
other words the development of necessary household items manufacturing. The
Greek origin of the term ‘technology’ witnesses about rather high development
level of that community. The first part of the Greek word techné means “art,
craft”, the second one /ogos implying in Greece a discourse on the arts, both fine
and applied. Utilitarian values of metals has a very long history extending over
approximately 6,500 years as gold, silver and copper occurred in the native or
metallic state. However, they were not fully satisfied all the purposes of living
and required further development thanks to inquisitive human mind. This idea is
realized in the lines of a British librettist and playwright W. S. Gilbert (1865 —
1936) who once noticed:

When every blessed thing you hold

Is made of silver, or of gold,

You long for simple pewter.

When you have nothing else to wear
But cloth of gold and satins rare,

For cloth of gold you cease to care —
Up goes the price of shoddy. 8]

Manufacturing industry known since the New Stone Age, exploited
techniques for grinding corn, baking clay, spinning and weaving textiles, and
probably for dyeing, fermenting, and distilling. Some above mentioned
processes were developed into specialized crafts by the time the first urban
civilizations appeared. The early metalworkers acquired the techniques of
extracting and working the softer metals like gold, silver, copper, and tin. They
discovered that those metals could be fashioned into shapes by melting and
casting in molds. Another step was the finding of metals recovering from metal-
bearing minerals. It became possible due to observations of their colour, texture
and weight, as well as difference in flame colour and smell when heated. By the
way, all these properties are distinguished as physical ones.

Bronze, iron and brass were the earliest metallic materials for building
successive civilizations and of which major implements for both war and peace
were generally made, the establishment of a brass industry being one of the
important metallurgical contributions of the Romans. The first important steel
production was started in India using the same process already known to ancient
Egyptians. However, the Chinese were the first to oxidize the carbon from cast
iron in order to produce steel or wrought iron indirectly, rather than according to
the direct method of starting from low-carbon iron. The most meaningful
developments in metallurgy were centred on iron making, weapons, agricultural
implements, domestic items, and even personal adornments made of iron being
very widespread. Great Britain was famous for its fine-quality iron cutlery
produced near Sheffield.
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The role of iron for not only prehistoric time was echoed in the poem of
an Indian-born British writer and poet Rudyard Kipling (1865 — 1936) “Cold
Iron”:

Gold is for the mistress, silver for the maid,
Copper for the craftsman cunning at his trade.
“Good!” said the Baron, sitting in his hall,
“But Iron, Cold Iron, is master of them all.” [27]

It 1s also true if we recall standard antique equipment
of the Roman legionnaire who was armed with an iron
! helmet and breastplate, a short sword and an iron-tipped
spear. Inventive Roman military technology contributed to further achievements
in this sphere.

In ancient times some metal processing means were devised. Brass, an
alloy of copper and zinc without tin, was obtained by the calamine method. To
produce necessary reducing conditions zinc carbonate or zinc oxide were added
to copper and then melted under a charcoal cover. A cupellation procedure was
also known since great antiquity. It was employed in order to get rid of lead
from the silver by melting the alloy in shallow porous clay or a bone-ash
receptacle called a cupel, while a stream of air over the molten mass
preferentially oxidized the lead. Then the oxide was partially removed by
skimming the molten surface, the remainder being absorbed into the porous
cupel. As a result silver metal and any gold were retained on the cupel. The
process of the lead recovery from the skimming and discarded cupels was
accomplished upon their heating with charcoal. The same cupellation method
was exploited to refine the gold from such contaminates as copper, tin, and lead.
Gold, silver and lead were used mostly for artistic and religious purposes,
personal adornment, household utensils, and equipment for the chase. The
casting process was also well established. Its main idea was to pour molten
metal into any specially shaped mold to keep the shape of the mold while
solidifying. The practice of ancient history proved melting of the base metal
(iron, aluminum or copper) to be the basis for alloys obtaining. Only after it the
alloying agents could be added.

And again it is quite possible to observe the close links between
metallurgical processes developed in antiquity and the science of chemistry.
Ancient peoples in various locations noticed that almost any metal is oxidized in
air, gold being the only exception. Another special property of metal surface is
its ability to serve as a catalyst during chemical reactions. First metalworkers
knew rather well the necessary conditions for obtaining better results. They
learned to use the amalgamating property of mercury, for instance, for metals
recovery and refining. Methods of determining whether ores were worth mining
and extracting, modes of evaluating the metal content in ores, procedures used
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for crushing and concentrating, approaches to proper cooling and heating
conditions, processes of calamine, metal casting and molding, melting and
smelting, refining and cupellation had been mastered.

Thus, we have got added evidence that the science of chemistry breathes a
new life into everything it touches upon. But not always the progress of it is
beneficial for mankind. In this connection it is worth mentioning the use of some
chemical compounds in warfare such as toxic agents, incendiary weapons, as
well as the application of defoliants and herbicides for military purposes. That is
why more than 140 states including major nations are parties to the Geneva
Protocol of 1925 [29] prohibiting “the use in war of asphyxiating, poisonous or
other gases, and of all analogous liquids, materials or devices”.

Thereby it’s quite naturally to come to a very important conclusion.
Chemical science and technology are part and parcel of men’s everyday
existence. It’s useless to say that chemistry contributes greatly into the quality of
our life. Existed frontiers of our reality are being renewed every moment and
much depends on this science. All around us that we use for various purposes,
things we wear or live in, devices and gadgets known as home appliances, ‘toys’
both for children and adults are produced with the help of chemistry through
controlled chemical reactions.

Our life is pierced through with various processes: those of plants and
flowers growing, education and communication, iron items rusting and wood
burning, thinking and digestion, observation and ageing, deductive or inductive
reasoning, treating somebody or something, and so on and so forth... The most
tangible human needs cover food and energy supply, different useful materials,
health care, devices raising the life quality, economic vitality. All the above
mentioned processes appeared to be very closely connected with chemistry as all
living processes are chemical reactions. As precisely these chemical changes
underlie all life processes understanding of chemical reactivity is inevitably
linked to our ultimate understanding of life.

Chemists are proved to play an extremely important role in the life of a
society as their main task is to provide people with all the necessary things. In
other words, they are to design new chemical reactions and make them serve the
smallest human needs. Only chemists manage to answer an enormous variety of
social needs through deep analyzing and understanding of the factors governing
chemical reactions. More than that, it is chemists who furnish their control. Due
to its rapid responsiveness to human needs chemistry has easily and undoubtedly
become a crucial factor in the nation’s well-being.

Chemistry has always taken an active part in the eternal people’s struggle
for survival, comfort, prosperity and freedom from toil. Nothing concerns
humans more than ways and methods of preserving the conquered achievements
and perfecting them. Human craving for knowledge and improving of existed
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surroundings caused flight of thoughts in different areas. Thus, chemistry could
not help penetrating into the making of pottery and glass, weaving and
leatherworking, manufacturing and military technologies, fine-metalworking
and transport. Its brave and original penetration practically in every sphere
agitated the intellects of the age making them think hard. They endlessly
invented and persisted in getting into proper shape their innovations. Of course,
not all of them were chemists as all sciences on a large scale are applied to
human needs. However, it is chemistry that is central among the sciences.

Let us make some conclusions. Chemistry is a fascinating and important
subject, and it is at the heart of life and everything around us. For this reason, it
i1s often called ‘the central science’. The processes in our brains involve
chemical reactions. Chemical reactions convert the food that we eat into
molecules for building tissue and providing energy. The clothes we wear, houses
we live in, and vehicles that transport us are made of natural and synthetic
chemical materials. The earth under our feet is comprised of rocks, minerals,
and soil — all of which can be appreciated on a chemical basis. Taxol, found in
the Pacific Yew tree of the Northwest’s ancient forests, is an example of a
molecule that has helped the lives of many by its activity as an anticancer agent.
The basis for the medicinal action of taxol also rests upon chemistry.

According to a quotation by a well-known German
classical scholar, philosopher and critic of culture

Friedrich Nietzsche (1844-1900) better living of humans
is possible only through chemistry [20].
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UNIT 1. CHEMISTRY THROUGH SCHEMES AND DEFINITIONS

Nothing can be more incorrect

than the assumption ... that

physics has one method, chemistry another,
and biology a third.

Thomas Huxley (1825 — 1895)

1. What does chemistry mean for you? Give any of your associations with
this word. Explain these associations.

2. What do you understand by chemistry?

3. Write an essay (100-150 words) on the topic “Why I am fond of
Chemistry”.

4. Jacob Grimm (1785 — 1863), one of the well-known brothers Grimm,
wrote that “chemistry is gibberish of Latin and German, but in Liebig’s hands it
becomes a powerful language”.

Give your comments upon this statement.

Find the information on Liebig’s contributions into chemistry.

Why do you think chemistry is described as “a powerful language”?

5. Write an essay on the topic “What is chemistry English? Where is it
used?”

6. A German chemist and teacher Justus Liebig (1803 — 1873) described a

W science that promoted the birth of chemistry in such a way:
~ “In the progressive growth of astronomy, mechanical
" science was developed, and when this had been, to a
certain degree, successfully cultivated, it gave birth to the
science of chemistry”.

What did Liebig mention by “mechanical science”?
Do you know due to what science chemistry
appeared?

7. He also wrote in 1851: Only about seventy years ago this science, like a
grain of seed from a ripe fruit, separated from the other physical sciences. With
Black, Cavendish and Priestley, its new era began. Medicine, pharmacy, and the
useful arts, had prepared the soil upon which this seed was to germinate and to
flourish.
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Translate this statement.
About what science did Justus Liebig write? What do you understand by
“useful arts”?

Find some information about the contributions of the people mentioned
to this science.

8. A self-taught German scientist and inventor Johann
Philipp Reis (1834 — 1874) stated that “chemistry is the dirty
part of physics”.

Why do you think the definition “dirty” is used? How
can you explain this fact?

Do you agree with such a definition? Give your
arguments.

0. An outstanding French chemist Antoine-Laurent Lavoisier is considered
to be the ‘father of modern chemistry’. He described chemistry in such a way:
Chemistry affords two general methods of determining the constituent principles
of bodies... When, for instance, by combining water with alcohol, we form the
species of liquor called, in commercial language, brandy or spirit of wine, we
certainly have a right to conclude, that brandy, or spirit of wine, is composed of
alcohol combined with water. We can produce the same result by the analytical
method, and in general it ought to be considered as a principle in chemical
science, never to rest satisfied without both these species of proofs. We have this
advantage in the analysis of atmospheric air, being able both to decompound it,
and to form it a new in the most satisfactory manner.

Translate the following quotation of Antoine Lavoisier.

What two general methods did Lavoisier bear in mind?

10. A Scottish physician, chemist and agriculturalist (1710 — 1790) William
Cullen gave such a description of chemistry: Chemistry is an art that has
furnished the world with a great number of useful facts, and has thereby
contributed to the improvement of many arts, but these
facts lie scattered in many different books, involved in
obscure terms, mixed with many falsehoods, and joined to
a great deal of false philosophy; so that it is not great
wonder that chemistry has not been so much studied as
might have been expected with regard to so useful a
branch of knowledge, and that many professors are
themselves but very superficially acquainted with it. But it

was particularly to be expected, that, since it has been
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taught in universities, the difficulties in this study should have been in some
measure removed, that the art should have been put into form, and a system of it
attempted — the scattered facts collected and arranged in a proper order. But
this has not yet been done; chemistry has not yet been taught but upon a very
narrow plan. The teachers of it have still confined themselves to the purposes of
pharmacy and medicine, and that comprehends a small branch of chemistry;
and even that, by being a single branch, could not by itself be tolerably
explained.

Translate this passage.

Why do you think chemistry should be taught in universities?

What “useful facts” do you consider chemistry has finished the world
with nowadays?

Render the passage in English.

11.  Another description of chemistry was given by the first Taiwanese Nobel
Prize laureate Yuan T. Lee. He wrote: Chemistry is the study of material
transformations. Yet knowledge of the rate, or time dependence, of chemical
change is of critical importance for the successful synthesis of new materials
and for the utilization of the energy generated by a reaction. During the past
century it has become clear that all macroscopic
chemical processes consist of many elementary
chemical reactions that are themselves simply a
series of encounters between atomic or molecular
species. In order to wunderstand the time
dependence of chemical reactions, chemical
kineticists have traditionally focused on sorting out
all of the elementary chemical reactions involved in

a macroscopic chemical process and determining
their respective rates.

Translate this passage.

What is meant by “material transformations”?

What do you think promotes “the successful synthesis of new
materials”?

12. In the vestibule of the Manchester Town Hall two life-sized marble
statues are placed facing each other. So high the honour is done to the two
greatest sons of Manchester.
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The first person is known as the founder of modern chemistry, the atomic
theory and the laws of chemical-combining proportions. He gave to the world
the final proof that in every kind of chemical change no loss of matter occurs.

The second scientist is considered to be the founder of modern physics
and the discoverer of the law of energy conservation. He proved that in all the
varied modes of physical change, no loss of energy takes place.

Do you know the names of these outstanding scientists?
Find some additional information on their contributions to chemistry.

13. Do you agree with the statement of an English physical chemist Sir Cyril
Norman Hinshelwood (1897 — 1967) that “chemistry is the most
excellent child of intellect and art”?

Give your comments upon the statement. Why do you
think this branch of science was given such a definition?

What is the role of intellect in science?

What is mentioned by “art”?

14.  Does chemistry play any role in the building industry? What do you think
building and construction chemistry is? Describe their functions and purposes.
What is the chemistry of construction materials?

15. Do you agree that chemistry is the building block of construction? How
can you prove it?

16. Translate the terms using a dictionary. Distinguish materials applied in
building chemistry and those used in construction chemistry:

bedding mortars o calcium aluminate cement

floor leveling compounds non-shrink grouts

rapid floor screeds repair mortars

sealers self leveling toppings

tile adhesives tile grouts

water-stop mortars

17.  Define properties and functions of the following terms using a dictionary:
cement, ceramics, clay, diatomaceous earth, limestone, glass, gypsum, plaster of
Paris, marble, mortar, rock, sandstone, silica, slag.

18. Find some information about cement, concrete and reinforced concrete
with the help of a bilingual dictionary. Compare the properties of the materials.
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19. The principal author of the Declaration of
Independence and the third President of the United States
Thomas Jefferson (1743 — 1826) in one of his letters said that
he wished to see chemistry applied to domestic objects.

What chemical processes are used in brewing and
making cider?

What processes are necessary for the making of
bread, butter, cheese, soap, to the incubation of eggs?

20. Chemistry is also involved in textile industry. What chemical reactions are
there the main procesess?

21. Do you agree that the food industry is just a specialised form of
chemistry? Give your arguments.

22.  What is the main function of human clothing? Is it possible to match
different items of clothing with the time they are used in? What century might
these garments be worn in? In what way does chemistry contribute to clothing
industry?

23. Give examples of natural and synthetic fibers. Speak on advantages of
each.

24. The Romans were the first to use mortar. The ancient Sumerians (located
in present-day Iraq and Iran) used bitumen (tar). What was it used for?

25. Why do you think the temples and buildings of the Incas have stood the
test of time?

26. Name at least three materials in the construction of modern buildings.

27. Compare construction materials of ancient civilizations with those used in
society today. Is it possible to find any intergenerational continuity here?
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28. A Swedish scientist Svante Arrhenius (1859 — 1927) once wrote:
Chemistry works with an enormous number of substances, but ;
cares only for some few of their properties, it is an extensive
science. Physics, on the other hand, works with rather few
substances, such as mercury, water, alcohol, glass, air, but
analyses the experimental results very thoroughly, it is an
intensive science. The child of these two sciences has inherited
the extensive character from chemistry. Upon this depends its
all-embracing feature, which has attracted so great admiration. But on the other
hand, it has its profound quantitative character from the science of physics.

Translate the quotation.

Can you name “the child of these two sciences”, the founder of which
Arrhenius is considered to be?

29.  Describe the human body from the chemical point of view using as many
chemical terms as possible. Do you agree that it is a small walking chemical
plant? Give your opinion.

30. What aspects make up personal hygiene?

31. Without what substance, according to the opinion of a German chemist
— Alwin Mittasch (1869 — 1953), “chemistry would be a sword
’/ Jﬁﬁ’k"\ without a handle, a light without brilliance, a bell without
sound”?
Give the definition of this substance.
Do you agree with such an opinion?
Give your arguments.
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32.  Name the kind of the houses you see below, define the nationality living
in it and describe materials to be used in each dwelling house.
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Summarize types of dwelling you know
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34. Polymeric products are used widely in the construction industry because
they offer a range of desirable performance properties not available from
traditional materials. Find information in what way polymeric products differ
from natural ones.

35. Match each pair of shoes with either the season or occasion. What makes
you think so? In what way are these items connected with chemistry?

36. Do you agree with the opinion of John Calvin Coolidge, the 30th
President of the United States, who once stated: Wherever we
look, the work of the chemist has raised the level of our
civilisation and has increased the productive capacity of the
nation?

Give your comments on the quotation and illustrate it
with as many examples as possible.

In what way chemistry contribute to productive capacity
increasing?

37. Give a detailed description of chemistry as a science.

38.  An American actor Adam Sandler (1966 — ) once mentioned:
Chemistry can be a good and bad thing.

When do you think chemistry is “a good thing”?

What in your opinion makes chemistry “bad”?

Is chemistry ‘the dismal science’ or ‘the rocket science’ for

you?
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39.  Summarize the key role of chemistry in our life using the following chart.
Do you agree chemistry is a universal science? Give your reasons.

Chart 1. Chemistry in our life

Construction
industry: new types
of plastics, polymers,
building materials

Man’s home
needs: cleaners,

Cloth

> | sprays, washing
u; l:lsllil’y. powders, soap,
abrics
> tooth paste
clothes, b

dyestuffs

Health
service: medicines,
mixtures, tablets, pills,
drops, solutions

Chemical
science and
technology

Education:
chalk

Military
industry:

Agriculture:

hemical fertilizers,
¢ :rr;uca insecticides,
warate Metallurgy: pesticides

melting metals
from ores
and minerals

40. Complete the following definitions of several chemical terms. Use the
words from the list below.

Composition, compound, decomposition, element, gas, liquid, molecule,
plasma, product, property, reaction, states

When you talk about the ... of something, you are referring to the way in
which its various parts are put together and arranged.

A chemical ... becomes evident during a chemical reaction; that is, any
quality that can be established only by changing a substance’s chemical identity.
Simply speaking, chemical ... cannot be determined just by viewing or touching
the substance; the substance’s internal structure must be affected for its chemical
... to be investigated [28].
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... of matter are the distinct forms that different phases of matter take on.

... 1s air-like substance which expands freely to fill any space available.

... 1s a substance that can flow and has no fixed shape.

... 1s a distinct phase of matter, separate from the traditional solids,
liquids, and gases. It is a collection of charged particles that respond strongly
and collectively to electromagnetic fields, taking the form of gas-like clouds or
ion beams.

A chemical ... is a process that leads to the transformation of one set of
chemical substances to another. Chemical ... can be either spontaneous,
requiring no input of energy, or non-spontaneous, typically following the input
of some type of energy, namely heat, light or electricity.

... 1s the process by which organic material is broken down into simpler
forms of matter.

... 1s a substance on the right side of a chemical reaction.

A combination of at least two atoms in a specific spatial arrangement held
together by attractive forces called chemical bonds is known as ... .

A molecule may contain atoms of the same element or atoms of two or
more elements joined in a fixed ratio. If the atoms belong to different elements,
then the molecule is also known as a ... .

... 1s a substance that consists of only one type of atom.

41. Using Chart 2, describe the development of chemistry and explain the
difference between the empirical stage and scientific method.

Chart 2. Chemistry as a science

History of chemistry

Empirical stage Scientific method
@nce and Obse@ @ments,principles, laws, Co@

42.  Complete the text with the appropriate chemical notions:

... 1s anything that has mass and occupies space. Chemists study matter
from one particular point of view: they explain the ... of matter in terms of the
invisible building blocks of which it is made. ... are the indivisible, discrete
particles of which all matter is composed. ... are collections of atoms which are
held together by links called chemical (bonds) [3].
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43. A German chemist Carl Wilhelm Wolfgang Ostwald (1883 — 1943) once
stated: What we call matter is only a complex of energies which we find together
in the same place.

A German theoretical physicist Werner Karl Heisenberg
(1901 — 1976) described matter in such a way: The smallest
particles of matter were said [by Plato] to be right-angled
triangles which, after combining in pairs, ... joined together
into the regular bodies of solid geometry; cubes, tetrahedrons,
octahedrons and icosahedrons. These four bodies were said to
be the building blocks of the four elements, earth, fire, air and
water ... [The] whole thing seemed to be wild speculation. ... Even so, I was
enthralled by the idea that the smallest particles of matter must reduce to some
mathematical form ... The most important result of it all, perhaps, was the
conviction that, in order to interpret the material world we need to know
something about its smallest parts.

Translate this quotation.

44, Give a modern description of matter using information about the
development of its definition and Chart 3.

Chart 3. Matter

 J

Chemiea> <] Cproperties) [ Cpysioad
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45. A well-known English chemist, meteorologist and physicist was the first
to have chosen the word “atom” to signify these ultimate
particles. He wrote: Matter, though divisible in an extreme
degree, is nevertheless not infinitely divisible. That is, there
must be some point beyond which we cannot go in the
division of matter...

Do you know the name of this scientist?

Prepare a presentation on his contribution to
chemistry.

46. Elements are made up of atoms, the smallest particle that has any of the
properties of the element.

What English chemist, in 1803, proposed a modern theory of the atom
based on the following assumptions?

o Matter is made up of atoms that are indivisible and indestructible.

o All atoms of an element are identical.

o Atoms of different elements have different weights and different chemical
properties.

° Atoms of different elements combine in simple whole numbers to form
compounds.

o Atoms cannot be created or destroyed. When a compound decomposes,

the atoms are recovered unchanged. [3]

Most of the materials that occur on Earth, such as wood, coal, minerals, or
air, are mixtures of many different and distinct chemical substances. Each pure
chemical substance (e.g., oxygen, iron, or water) has a characteristic set of
properties that gives it its chemical identity.

47. Complete the following sentences with the terms ‘mixture’ and
‘substance’.

A ... 1s 2 or more types of elements that have been chemically bound to
form a new substance while a ... is 2 or more atoms of different types that are
mixed together without being chemically bound.

48. Complete the following text with the words from this list:

Atoms, compounds, covalent, electrons, ionic, molecules, negative

Elements combine to form chemical ... that are often divided into two
categories. Metals often react with nonmetals to form ... compounds. These
compounds are composed of positive and ... ions formed by adding or
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subtracting ... from neutral ... and molecules. Nonmetals combine with each
other to form ... compounds, which exist as neutral .... [3]

49.  Choose the correct characteristics of ionic or molecular compounds.

Table salt (ionic compounds; molecular compound)

High melting and boiling points (ionic compounds; molecular
compounds)

Strong force of attraction between particles (ionic compounds; molecular
compounds)

Separate into charged particles in water to give a solution that conducts
electricity (ionic compounds; molecular compounds)

50. What can you say about substance according to Chart 4?

i)
Q@bstan@<)

S 7

elements as
building blocks
51.  Define each state of matter

This state of matter has no definite volume or shape; diffuses rapidly to
fill the container; conforms to the shape of the container entirely; molecules
vibrate and move freely at high speeds; molecules are well separated with no
regular arrangement; compressible — a balloon can be squeezed to make it
smaller.

This state of matter has definite volume but no definite shape; shape is
confined to, but not determined by, the container it fills; molecules are close
together but with no regular arrangement; molecules vibrate, move around and
slide past one another; not easily compressed.
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This state of matter has a definite volume and shape doesn’t take the
shape of its container; rigid because molecules are locked into place and packed
closely together; molecules vibrate (but do not move) in fixed space relative to
each other; not easily compressed.

The forth state of matter; gas with free electrons and positive ions; unlike
gases, it conducts electricity well; lightning, sun and stars, comet tails, neon
signs; it is most matter in the universe.

52.  Translate the following quotation of Lavoisier who wrote: All that can
be said upon the number and nature of elements is, in my opinion, confined to
discussions entirely of a metaphysical nature. The subject only furnishes us with
indefinite problems, which may be solved in a thousand different ways, not one
of which, in all probability, is consistent with nature. I shall therefore only add
upon this subject, that if, by the term elements, we mean to express those simple
and indivisible atoms of which matter is composed, it is extremely probable we
know nothing at all about them, but, if we apply the term elements, or principles
of bodies, to express our idea of the last point which analysis is capable of
reaching, we must admit, as elements, all the substances into which we are
capable, by any means, to reduce bodies by decomposition.

53. What is an element? Give your comments on the term ‘element’.

Chart 5. Elements classification

alkali metals
@ earth elem> alkaline earth me@

==
EED> | e

Oy
metalloids

54. What halogens do you know? Name them.

A

Gnsition met@

L

other metals

55.  What alkali metals do you know? Name them.
56. What alkaline-earth metals do you know? Name them.

57.  What rare-earth metals do you know? Name them.
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58.  What noble gases do you know? Name them.

59. Carl Wilhelm Ostwald once mentioned: The only
difference between elements and compounds consists in the
supposed impossibility of proving the so-called elements to be
compounds.

Translate this statement.

Explain the difference between elements and compounds.

Summarize the information on compounds with the help of the
following chart.

Chart 6. Compounds

solids, gases, liquids
C > mixtures of two or
f {} more substances

compounds
QOQ '
@ substances

reactions

60. A German physicist Johannes Stark (1874 — 1957) wrote that “the
abundance of chemical compounds and their importance in daily
life hindered the chemist from investigating the question, in what
does the individuality of the atoms of different elements consist”.

Translate the quotation.

Give examples of chemical compounds; explain their role
in daily life.

Argument which “individuality” is more important:
compounds’ or that of elements.

61. Speak on the differences between compounds and mixtures using the
following words and word combinations:

a fixed proportion by mass, are different from, chemical properties of a
mixture, chemical reaction, constituents of a mixture, energy, mass of elements,
composition, physical method, physical properties of a mixture, the law of
constant composition, to separate, unique
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62. Comment on the following statement.
A mixture is a physical change while a compound is a chemical change.
Give a detailed answer with several examples.

63. What are characteristics of molecular compounds?

64. Differentiate ‘chemical’ and ‘physical’ changes inserting these words
into the sentences.

... change is a process in which one or more substances are changed into
one or more different substances. ... changes occur when objects or substances
undergo a change that does not alter their chemical nature. A ... change is any
change not involving a modification in the substance’s chemical identity. Matter
undergoes ... change when the composition of the substances modifies: one or
more substances combine or break up to form new substances. A ... change
involves a change in physical properties. ... properties can be observed without
changing the composition of matter. Examples of ... properties include: texture,
shape, size, colour, volume, mass, weight, and density. [5]

An example of a ... change occurs when making a baseball bat. A piece of
wood is carefully crafted into a shape which will allow a batter to best apply
force on the ball. Even though the wood has changed shape and therefore ..
properties, the ... nature of the wood has not been altered. The bat and the
original piece of wood are still the same ... substance. [10]

Changes are sometimes hard to categorize strictly as physical or as
chemical. Dissolving salt in water involves the breaking of ... bonds, yet is often
described as a ... change. Some teachers hold that a ... change is a
rearrangement of atoms, but many ... changes also involve the rearrangement of
atoms. Many ... changes are irreversible, and many ... changes are reversible,
but reversibility is not a certain criterion for classification. Although ... changes
are often recognized by an indication such as odor, color change, production of a
precipitate, or production of a gas, every one of these indicators can result from
... change. [16]

65. Define whether a change is chemical or physical

A rusting bicycle, burning leaves, burning toast, corroding metal, cream
being whipped, fireworks exploding, freezing chocolate covered bananas, frying
an egg, glass breaking, hair bleaching, hammering wood together to build a
playhouse, making salt water to gargle a throat with, melting butter for popcorn,
melting ice cream, mixing lemonade powder into water, mowing the lawn,
pouring milk on the oatmeal, separating sand from gravel, spoiling food,
squeezing oranges to make orange juice

66. What are typical features of chemical reactions?
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Chart 7. Chemical reactions

(] ()
: : absorption of energy
liberation of energy energy changes in the form of light,

heat, electricity

67. Summarize everything you know about chemical and physical changes
of matter. Give a detailed answer with the help of the chart.

Chart 8. Changes of matter

I GemeD ]
o

involve
composition
and energy
change

include
behaviour with
other materials

include colour,
smell, solubility,
density, hardness

involve changes
in position,
location, size

@@

boiling point
and melting
point

no alteration in
composition

68.  Divide the following branches of chemistry into three categories:
(1) the areas of specialization that emerged early in the history of
chemistry; (2) interdisciplinary branches; (3) new specialties and branches.
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Analytical chemistry Biochemistry Chemical engineering

Chemical physics Chemistry of polymers Computer chemistry
Cosmochemistry Environmental chemistry Forensic chemistry
Geochemistry Histochemistry latrochemistry
Industrial chemistry Industrial chemistry Inorganic chemistry
Medicinal chemistry Organic chemistry Pesticide chemistry
Pharmacology Physical chemistry Soil chemistry

Theoretical chemistry

69. One of the discoveries of early Islamic chemists was that this substance,
which is a mixture of nitric and hydrochloric acids, could dissolve the noblest
metal, gold, fueled the imagination of alchemists for the next millennium.

Do you know the name of this substance?

If it's green or wriggles, it's biology.
If it stinks, it's chemistry.
If it doesn't work, it's physics!

Below there are several students’ views of chemistry and its role in
modern everyday life. You may either describe what you see or draw your
personal chart.

70.  Describe the following chart.
Why do you think these three sciences are located as the basis of two
triangles? Do you agree that mathematics should be placed in the top of the

triangle?
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73.  Speak on the history of chemistry and give the full definition of this
discipline.
Chart 12. Chemistry definition

Alchemy

y

A

Elements Inorganic chemistry

Chemistry consists of: >
Substance / \ \A Organic chemistry

/ \ Physical Analytical

chemistry chemistry Chemistry of an atmosphere
and hydrosphere

Structure Composition

y

Chemistrv of medicines

74.  In what way would you complete the central part of the chart? What
would you place instead of a question mark?
Chart 13. Chemistry and society

Textile industry:

Medicine: tablets, dyestuffs, fabri§s, Space: fuel, materials
drops, medical synthetic material for space ships,

equipment, solution, " universe, structure of

lotions stars, planets
<: B :> Military industry:
Food-processing weapon, chemical and
industry: food bacteriological weapon,
additives, different Soni
) poisoning gases
products, food U
dyes, salt Home facilities: soap, Biology: living

cream, washing organism, organic

a Heavy industry: tggtvg;ae;fé C:EZE?;Z’O substances, natural
melt metals from ’ processes
ores and minerals,
alloys Agriculture:

fertilizers, Ecology:
Education: insecticides, acid rains, r,/':\
paper, stationery, pesticides ozone layer, \3{:;{‘%&
science Vaﬁlo}ls \\\\\

pollution




75.  As chemistry is a natural science it exists everywhere in our life. Chemistry
has always taken an active part in the eternal people’s struggle for survival,
comfort, prosperity and freedom from toil.

Write a short essay to prove close connections of chemistry with the
following industries and areas:

agriculture arts and crafts construction industry
ecology food-processing industry  fuel industry

heavy industry household needs military industry
public health space exploration Stationery

textile industry

76. It is taught that Robert Boyle in the 17" century originated the science of
chemistry. A variety of Muslim chemists, including Ar-Razi, Al-Jabir, Al-Biruni
and Al-Kindi, performed scientific experiments in chemistry some 700 years
prior to Boyle. An early experimental scientific method for chemistry began
emerging among early Muslim chemists. Humboldt regards the Muslims as the
founders of chemistry.

The first and most influential of them was the 9™ century chemist, Jabir

@2 ibn Hayyan better known under his European name

Geber. He is considered the “father of chemistry”
because of many inventions of his in this area [13]. He
isolated many chemical substances, produced many
8 medications and described many laboratory apparatus.

The only acid known to the ancients was vinegar.
Using new equipment such as the alembic and processes
such as pure distillation, Muslim chemists were the first
to discover and isolate a variety of new acids.

Can you guess the names of chemical substances isolated by Geber?
You have to unscramble the anagrammed words composing new words
using all the given letters in one name.

lory + chic + rho + D (a mineral acid)
citrin (a mineral acid)

fur + suc + IL (a mineral acid)

scar + in + e (a chemical element)
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Quiz 1

l. ... 1s a subdiscipline within chemistry involving the scientific study of the
structure, properties, composition, reactions, and preparation (by synthesis or by
other means) of carbon-based compounds, hydrocarbons, and their derivatives.
a) organic chemistry b) general chemistry ¢) inorganic chemistry

2. The fundamental building block of matter is the ... .
a) molecule b) ion c) atom

3. What is called the mass number?

a) The sum of protons and neutrons in an atom.

b) The number of neutrons in the nucleus of an atom.
c¢) The number of protons in the nucleus of an atom.

4. What is the formula of the marsh gas?

a) CO, b) CHy4 C) SO,

5. Barium sulfate, thorium oxalate and cadmium sulfide are all...

a) crystals. b) insoluble in water. c) minerals.

6. The simplest form of matter is...

a) compounds. b) mixtures. c) elements.

Quiz 2

1. The amount of energy that removes the most loosely bound electron from
an isolated gaseous atom is known as...

a) ionization potential b) electrode potential c) applied potential

2. Which compound forms a greenish-blue solution when it is dissolved in
water?

a) ZnCl, b) NiCl, c) FeCl;

3. What substance is called the ‘king of the chemicals’?

a) H,SO, b) NaCl C) H,O

4. Which gas is the lightest one?

a) He b) H, c) O,

5. During any chemical reaction the number of ... must remain constant.

a) reactants b) products c) each type of atom
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6. The only halogen existing in liquid state under normal conditions is...
a) Cl b) Br, c) I

4/\

HCI ‘«N \ / ~CIONO; Brom?;;% - : % HBr
é\ e o | J

i )\ Brct /K

Quiz 3
1. Air, water, table salt, petrol, sugar, aspirin are different kinds of matter as
they...

a) can be weighed and seen.
b) occupy space and have mass.
c¢) have mass and weight.

2. When chlorine condenses to a liquid it keeps its yellow colour. Will it also
keep the colour while freezing to a solid?
a) keeps b) does not keep c) keeps only in condensing

3. Being less reactive than chlorine but more reactive than iodine, this
element reacts vigorously with metals, especially in the presence of water. It
bonds easily with many elements and has a strong bleaching action. What is this
element?

a) fluorine b) oxygen c¢) bromine

4.  Mercury vapour and liquid mercury are ...

a) the same substance. b) different substances. c) are not substances.
5. If there is no change in substance or form, this characteristic is called ...

a) a chemical property. b) a transitive property.  c¢) a physical property.

6.  Which of these typical home processes describes a physical change?
a) baking potatoes b) frying potatoes c) cutting potatoes
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Quiz 4

1. This colorless gas has a sweetish odor and is prepared by heating
ammonium nitrate. It is generally used as an anesthetic. What is its chemical
formula?

a) CO, b) N,O c) NH;
2. Which of the following examples is a chemical change?
a) melting b) compression of air c) boiling of mercury

3. Which of the following examples is not a physical change?
a) change in volume b) bubbles formation c¢) change in temperature

4. According to what law the masses of the products are equal to the mass of
a compound when this compound decomposes?

a) law of conservation of momentum

b) law of conservation of mass

c) law of conservation of energy

3. Which of the following properties is not a chemical one?
a) color b) flammability c) reactivity

6. The existence of an element as more than one solid, liquid of gaseous
substance or in more than one crystalline form is known as ...
a) allotopia. b) allotropy. c) allotyping.

Quiz 5

1. Beryllium, magnesium, calcium, strontium, barium and radium all have
two outer electrons and are members of ... .
a) Group 8A b) Group 2A c¢) Group 1A

2. What are correct chemical symbols for elements ‘cobalt’ and ‘yttrium’.
a) Caand Ir b) Cuand I c)Coand Y

3. Mg and K are the symbols of what elements?
a) manganese and calcium

b) magnesium and potassium

¢) magnesium and calcium

4. The atoms of the elements in Group 4A are all known to have ... outer
electrons.
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a) two b) four c) six

5. It is well-known that aluminium is relatively light and has the density of
2.7 g/mL. Do you think this metal will sink in water?
a) Yes, it will. b) No, it won’t. c) Nobody knows.

6. Which of the following descriptions of antimony is wrong?
a) It is a moderately active element.

b) It does not combine with oxygen in the air at room temperature.
c) It is not a toxic chemical element.

7. Which chemical element has 6 protons and 8 neutrons?
a) iron b) hydrogen c) carbon

Oh my gosh, I've

Don't worry; you
lost a neutron! ry: y

can get a new one

\ “free of charge.”
e 8Ty )

| . : i
Quiz 6
1. The atom of this chemical element has 2 protons and 2 neutrons in its
nucleus. What is its mass number? Name the element.
a) 2 b) 4 c)6
2. Under what common name is nitrous oxide (N,O) known?
a) laughing gas b) marsh gas ¢) ammonia
3. What is the electron arrangement for sulfur?
a) 2-8-5 b) 2-8-7 c) 2-8-6
4. A human body uses this element not only to keep teeth and bones strong,

but also to enable muscles to contract. Besides, it is an important part of the
blood clotting process. Its electron arrangement is 2-8-8-2. What element is it?
a) phosphorus b) calcium c) fluorine

5. An element with the electron arrangement of 2-8-1 would be ...
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a) an alkali metal. b) an alkaline earth metal. c¢) a metalloid.

6. How many electrons are there in the outer electron level of halogens?
a)3 b) 5 c)7

7. In which of the following pairs both elements are noble gases?

a) argon and helium b) fluorine and chlorine  ¢) bromine and helium
Quiz 7

1. Which statement does not describe gas particles?

a) They are widely separated from one another.
b) They are very strongly intermolecularly bonded.
c¢) They are moving rapidly and randomly.

2. Nitrogen gas is kept in a two-liter flask under the pressure of 0.75 atm.
How much is the pressure in millimeters of mercury?
a) 570 mm Hg b) 760 mm Hg c) 800 mm Hg

3. The boiling point is the temperature at which the vapor pressure of the
liquid is ... the applied pressure on the liquid.
a) above b) equal to c) below

4. Which example does not correspond to Boyle’s Law?
a) Change of pressure in a syringe

b) Increase in size of bubbles as they rise to the surface.

c¢) Lungs expand as they fill with air.

5. 150 cm’ of gas is kept under the pressure 120 cm Hg. What will the
pressure of the gas be after doubling its volume?
a) 120 cm Hg b) 150 cm Hg c) 60 cm Hg

6. Which of the following gas properties are related to Gay-Lussac’s Law?
a) temperature and volume

b) pressure and temperature

c¢) pressure and volume

7. Deep sea creatures would die if they are brought to the surface of the sea.

What gas law can be used for explanation of this phenomenon? [2]
a) Avogadro’s Law b) Dalton’s Law c) Boyle’s Law
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UNIT 2. DO YOU KNOW CHEMICAL ELEMENTS?

For me too, the periodic table was a passion. ...

As a boy, I stood in front of the display for hours,

thinking how wonderful it was that each of those

metal foils and jars of gas had its own distinct personality.
Freeman John Dyson (1923 —)

Have a look at the song “The Elements”

sely 12+ owritten in 1959 by Tom Lehrer [5] that recites the
N VT OS2 5 names of all the chemical elements that were known
25 © ‘s w7 atthat time up to number 102, Nobelium.
* o~ . A—' S .f‘.
DY R it Y There’s antimony, arsenic, aluminum, selenium,

N i And hydrogen and oxygen and nitrogen and rhenium,
SE And nickel, neodymium, neptunium, germanium,
And iron, americium, ruthenium, uranium,
Europium, zirconium, lutetium, vanadium,
And lanthanum and osmium and astatine and radium,
And gold, protactinium and indium and gallium,
And iodine and thorium and thulium and thallium.
There’s yttrium, ytterbium, actinium, rubidium,
And boron, gadolinium, niobium, iridium,
And strontium and silicon and silver and samarium,
And bismuth, bromine, lithium, beryllium and barium.
There's holmium and helium and hafnium and erbium,
And phosphorus and francium and fluorine and terbium,
And manganese and mercury, molybdenum, magnesium,
Dysprosium and scandium and cerium and caesium,
And lead, praseodymium, and platinum, plutonium,
Palladium, promethium, potassium, polonium,
And tantalum, technetium, titanium, tellurium,
And cadmium and calcium and chromium and curium.
There’s sulfur, californium and fermium, berkelium,
And also mendelevium, einsteinium, nobelium,
And argon, krypton, neon, radon, xenon, zinc and rhodium,
And chlorine, carbon, cobalt, copper, tungsten, tin and sodium.
These are the only ones of which the news has come to Harvard,
And there may be many others but they haven’t been discovered.

Indeed, since that time, 11 more have been discovered, and 9 of those
have been named. Those 9 are lawrencium, rutherfordium, dubnium,
seaborgium, bohrium, hassium, meitnerium, darmstadtium, and roentgenium.
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1. An American science communicator in natural
sciences Carl Edward Sagan (1934 — 1996) wrote about the
purpose of chemistry in such a way: Chlorine is a deadly
poison gas employed on European battlefields in World
War 1. Sodium is a corrosive metal which burns upon
contact with water. Why each of these substances has the \‘i\\ Vi
properties it does is a subject called chemistry. .

\
Can you name the compound these substances form \t \
together?
What placid and nonpoisonous material do they make together?

2. The Periodic Table is the ultimate guidebook for students of chemistry.
According to what principle is it arranged?

3. Who proposed the present form of the Periodic Table?

4. Mendeleyev saw that if the elements known in his time were arranged in
order of increasing atomic mass, certain properties (like corrosive metals that
react violently with water) recurred at regular intervals.

Why did he observe in his table several holes?

5. What discoveries made in the first half of the 20" century helped to
understand why the elements would show this type of periodicity?

6. What is the main property, distinguishing metals from nonmetals?
7. What makes hydrogen the notable exception from the elements?
8. Why is the Periodic Table a terrific tool for a chemist?
9. How can you learn the charge of metal cation? That of the anions?
10. How were chemical elements named?
11. There are several chemical elements which names do not correspond to
the symbols they have. That is explained by the fact that their chemical symbols
are Latin by origin and the matching names are English.
Find pairs for the given below names which meanings are identical.

Argentum, Aurum, Cuprum, Ferrum, Hydrargyrum, Kalium, Natrium,
Plumbum, Stannum, Stibium, Wolfram
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12.  Using your everyday knowledge of materials, classify each of these as an
element, a compound, or as a mixture. Give other examples of each material that
you can come across in your household.

a. water b. nickel c. US nickel coin
d. diamond e. sulfur dioxide f. lemonade

g. copper h. sea salt 1. iron

g. table sugar k. steel 1. table salt

m. gold n. orange juice 0. air

p. graphite g. chromium r. cooking oil

13. What metals and non-metals were known in antique practical chemistry?

14.  Write the formulas for the compounds below.

1. aluminum phosphate | 2. perchloric acid

3. ammonium sulfate 4. phosphoric acid

5. barium nitrate 6. potassium hydroxide

7. calcium phosphate 8. sodium chloride B
9. calcium sulphate 10.  sodium oxide R +(F
11. chloric acid 12.  sodium sulfide Na CI —

13. lead (IV) telluride 14.  strontium fluoride

15. nitrous acid 16.  sulfuric acid —

15.  Translate the quotation of Dmitri Mendeleev:

Elements which are similar as regards 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, Ru, Cs). If all the elements are arranged in the
order of their atomic weights, a periodic repetition of properties is obtained.
When the elements are arranged in vertical columns according to increasing
atomic weight, so that the horizontal lines contain analogous elements again
according to increasing atomic weight, an arrangement results from which
several general conclusions may be drawn. We must expect the discovery of
many as yet unknown elements-for example, elements analogous to aluminum
and silicon- whose atomic weight would be between 65 and 75.

What law was described in this quotation?

16. A Swiss psychiatrist Carl Jung (1875 — 1961) compared “the meeting of

two personalities with the contact of two chemical substances”.
Can you explain such a comparison from a chemical point of view?
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17. Name the compounds below

A B
1. (NH4,0 [2. LiF
3. Agst4 4. Mg3N2
5. AICI 6. NoF,
7. NCl; 8. N,O4
# 9. Ba(NO3)2 10. NaBr
13. Cal, 14. AlCl;
- 15. CaSO4 16. TiCLl,
17.Cd(NO3), | 18. NH,CI
19.CO 20. P40y
R+(R)f 21.CO, 22. Pb(OH),
) S—— 23.Cr,05 24. Ni(NO»), x 6H,0
25. Fez(CO3)3 26. PBI’5
27. FI’zSO4 28. SzF6
29. H2SO3 30. SGBI’4
31. H;PO; 32. SiS,
33. HCIO 34. SO,
35. HCIO, 36. PbC,0,
37. HNO3 38. ZH(NO3)2
39. K,S 40. (CH;),CO

18. From the Arabic names of al-natrun and al-qaliy the modern symbols for
these chemical elements originated.
Can you name these two elements?

19.  Julius Meyer (1830 — 1895), a German chemist, was contemporary and
competitor of Dmitri Mendeleev to draw up the first periodic table of chemical
g elements. Speculating in 1870 on the existence of subatomic
f " ' particles, he wrote: That the as yet undivided chemical
U ad elements are absolutely irreducible substances, is currently
: «;3; e - at least very unlikely. Rather it seems, that the atoms of
e NS elements are not the final, but only the immediate
R constituents of the molecules of both the elements and the
compounds — the molecule as foremost division of matter,
WS the atoms being considered as second order, in turn

consisting of matter particles of a third higher order.

Translate this passage.
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20.  What acid was first concentrated by Geber in the 8" century from
vinegar through distillation?

What acid did Geber isolate from the sour component of lemons and
other unripe fruits and which one was discovered from wine-making residues?

21.  Write the formulas for the compounds below:

aluminum carbonate aluminum sulfide ammonium cyanide
ammonium sulfate beryllium nitrate calcium bromide
calcium phosphate chromium (VI) sulfate cobalt (IIT) carbonate
cobalt (III) sulfide copper (II) acetate copper (II) bicarbonate
copper (II) nitrite copper (1) oxide gallium sulfate

iron (II) sulfite iron (I11) phosphide lead (IV) nitride

lithium arsenide lithium oxide magnesium acetate

zinc nitride manganese (IV) carbonate | platinum (IV) phosphate
nickel (II) hydroxide nickel (II) selenide nickel (IIT) cyanide
nickel (IIT) sulfite nitric acid phosphoric acid
manganese (VII) nitrate | potassium oxide silver bromide

silver nitrate silver sulfate sodium hydroxide
sodium nitrate sodium permanganate sulfuric acid

tin (II) hydroxide vanadium (IV) phosphate | vanadium (V) phosphate
manganese (IIT) | zinc phosphate zirconium phosphate
fluoride

22. Below come the descriptions of some chemical elements.
Can you name them?

A Roman statesman and scholar Plinius
mentioned this element as it was widely used for
dwelling purifying and was considered to throw away
devildom. What was the name of the element?

A Russian chemist Voltkovitch in 1920 worked
with this element and a legend of a “luminous monk™
appeared after that. What element did he work with?

After the Bronze century came the century of
this metal. Ancient people actively started to melt it
and use for making implements as well as weapons.

An English chemist Thomas Nox died while

60



discovering this element, his brother George becoming an invalid. What element
did he discover?

Ancient Greeks and Romans used this metal for gold cleaning, knew
about its compounds virulence, especially its corrosive sublimate. For many
centuries alchemists considered it the most component of all the metals and
believed that if it were restored hardness it would become gold.

Element number 24 is an ingredient of different sorts of steel. What is the
name of the element?

Every ancient people knew this metal. It was found as native metal. It was
widely used for coining, making jewelry, cutlery, food ware, decorations for
furniture and cloths. Ancient Greeks and Romans knew the properties of

amalgam.

Give the name and symbol for each element in the A group with two outer
electrons. To which A group do they belong?

He discovered plutonium, the ninth transuranium element that was given
the name of the discoverer during his life. What is the name of the element?

How many chemical elements were known in 18697

How many elements are called in the honour of the part of the world?
What are they?

How many elements have symbols like accords? What are these
elements?

How many elements have symbols that are written like English
conjunctions? What are they?

How many elements have symbols that are written like English
prepositions? What are they?

How many elements have symbols that are written like English pronouns?
What are they?

How many elements have symbols that are written like English verbs?
What are these elements?
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It is a colorless, odorless, tasteless, non-toxic, inert, monatomic chemical
element that heads the noble gas group in the periodic table.

It is a metallic chemical element with atomic number 30. In nonscientific
context it is sometimes called ‘spelter’. Its plating of steel is the major
application for this element; other applications are in batteries and in alloys, for
example brass. Its production includes roasting, leaching and at the end
electrowinning. Commercially pure element is known as Special High Grade,
often abbreviated SHG, and is 99.995% pure. It s an essential mineral, necessary
for sustaining all life, but at higher concentrations poisoning can occur.

On the periodic table of elements, what are the only chemical symbols
that are made with only two vowels?

The last of the predicted by Mendeleyev chemical elements was named
‘eco-cesium’ in 1839. Today its number is 87. What is its name nowadays?

The name of this element is not connected with the Danish physicist’s
name. A French chemist and physicist Joseph-Louis Gay-Lussac discovered it
much earlier. What is the name of the element?

The paradoxical properties of the element under number 81 were
described by a French novelist and dramatist Alexandre Dumas. What is the
name of the element?

The so-called aqua regis won’t melt this element with a royal name but
hydrofluoric acid will.

There are more that 20 kg of this element number 20 in the organism of a
human being. What is the name of it?

This chemical element (from the Greek word meaning ‘pale green’) is a
halogen. As the anion, which is part of common salt and other compounds, it is
abundant in nature and necessary to most forms of life, including humans. In its
common elemental form under standard conditions, it is a pale green gas about
2.5 times as dense as air. It is a powerful oxidant and is used in bleaching and
disinfectants. As a common disinfectant its compounds are used in swimming
pools to keep them clean and sanitary.

This chemical element is a multivalent nonmetal of the nitrogen group.

Due to its high reactivity it is never found as a free element in nature on Earth. It
is a component of DNA and RNA, as well as ATP, and is an essential element
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for all living cells. The most important commercial use of -based
chemicals is the production of fertilizers.

This chemical element is a steely-gray, lustrous, hard metal that takes a
high polish and has a high melting point. It is also odourless, tasteless, and
malleable. It was named after the Greek word “ypopa’ meaning colour because
of the many colorful compounds made from it.

This chemical element is nonmetallic and tetravalent — making four
electrons available to form covalent chemical bonds. There are three naturally
occurring isotopes. It is one of the few elements known to man since antiquity. It
i1s the fourth most abundant element in the universe by mass after hydrogen,
helium, and oxygen. It is present in all known life forms, and in the human
body, it is the second most abundant element by mass (about 18.5%) after
oxygen. This abundance, together with the unique diversity of organic
compounds and their unusual polymer-forming ability at the temperatures
commonly encountered on Earth, make this element the chemical basis of all
known life.

This element is also known since ancient times. Coins and medallions
made of it were used in ancient Egypt; water pipes made of this metal were
known in ancient Rome. Its melting evidently was the first known metallurgical
processes.

This element is known since ancient times as it was the first metal applied
already in prehistoric epoch. In ancient Egypt its alloy with silver was widely
used. It also was used for coining and making beautiful jewelry. There is some
mentioning of this metal in Homer’s books. Medieval alchemists up to the XV™
century unsuccessfully tried to find a philosophical stone to transform all existed
metals into this noble one.

This element was given the name of the whole continent in 1901. What 1s
1t?

This natural mineral has been used for a long time. However, an element
number 5 was obtained only in the last century. Name this element.

This substance was widely used by professional poisoners. What is the
name of this chemical element?

This very well-known metal existed both as a pure form and as an alloy
with tin or stannum. Bronze century was a whole epoch in humanity evolution
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characterized by bronze usage for making household ware, implements and
payloads or weapons.

What are the lands in the honour of which two elements are called?

What element had been discovered fifteen years before the country it was
called in the honour of became united?

What element had been discovered twenty years before the country in the
honour of which i1t was called got its independence?

What element was called in the honour of Russia?

What is the atomic number of the chemical element named after
D. I. Mendeleyev?

What is the only country called in the honour of the chemical element?

What is the surname of the man in whose honour the mineral which
‘gave’ the name to samarium was called?

What is the town in the honour of which four elements are named? What
are these elements? Where is the town situated?

Which element takes two cells in the periodic system?
Which element was called in the honour of European capital?
Which element was firstly discovered on the sun?

Which element was named in the honour of the town where the largest
royal palace in Europe is situated?

Which two elements are called in the honour of Scandinavia?
Which two elements are named in the honour of France?

23. Name the following chemical element with such a description:

Name, symbol, number , ,
Element category Alkali metals
Group, period, block 1,2,s
Standard atomic weight 6,941(2)g mol”
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24. This is a list of chemical elements named after people. The symbol and
atomic number are given in brackets.

Bohrium (Bh, 107) Curium (Cm, 96) Einsteinium (Es, 99)

Fermium (Fm, 100) Gallium (Ga, 31) hafnium (105)

Lawrencium (Lr, 103) Meitnerium (Mt, 109) Mendelevium (Md, 101)

Nobelium (No, 102) Roentgenium (Rg, 111) | Rutherfordium (Rf, 104)
Seaborgium (Sg, 106)

Do you know these people? Can you name them?
Find background information about every scientist after whom an
element was named.

25.  Another group of elements got their names to commemorate the names of
gods from Greek mythology.

Niobium (Nb, 41) Promethium (Pm, 61) Tantalum (Ta, 73)

Thorium (Th, 90) Titanium (Ti, 22) Vanadium (Va, 23)

Do you know these Greek gods?

26.  Another list of chemical elements has the names of some places such as
cities or countries.

Americium Berkelium Californium Copper
Darmstadtium Dubnium Erbium Europium
Francium Gallium Germanium Hafnium
Hassium Holmium Lutetium Magnesium
Polonium Rhenium Ruthenium Scandium
Strontium Terbium Thulium Ytterbium
Yttrium

Can you name these places?
Find information about discoveries of these elements.

Many chemical elements are named after astronomical bodies which are
named after Greek or Roman deities. However, Gadolinium (Gd, 64) is named
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from the mineral gadolinite, which in turn is named after the Finnish chemist
and geologist Johan Gadolin. Samarium (Sm, 62) is named from the mineral
samarskite which in turn is named after Colonel Samarski, a Russian mine

official.

27. And at last have a look at a list of chemical elements named after
astronomical objects. Do you know them?

Cerium Helium Neptunium
Palladium Plutonium Selenium
Tellurium Uranium

Name these planets.

28.  What do you think: are there any letters from the English alphabet which
are absent in the Periodic Table?

29.  Purified alcohol was first produced by Arnau de Villanova, a Spanish
alchemist in 1300 A. D. Numerous Muslim chemists produced medicinal-grade
alcohol as early as the 10™ century. They used alcohol as a solvent and

antiseptic.
What process was used for alcohol production at that time?

30. Do you agree that the periodic table is the elegance of scientific theory
and has predictive power? Can you prove it?

31. Find the information about Nobel Prize winners who discovered chemical
elements.
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Quiz 1

l. What English chemist in 1865 classified the 56 elements that had been
discovered into eleven groups which were based on similar physical properties?
The known elements were arranged in order of atomic weights and observed
similarities between the first and ninth elements, the second and tenth elements,
etc. This scientist proposed the ‘Law of Octaves’. What was his name?

a) John Newlands b) Robert Boyle ¢) Henry Moseley

2. This German chemist was contemporary and competitor of Dmitri
Mendeleyev to draw up the first periodic table of chemical elements. He
compiled a Periodic Table of 56 elements based on the periodicity of properties
such as molar volume when arranged in order of atomic weight. What was his
name?

a) Lothar Meyer b) Justus Liebig c) Jacob Berzelius

3. This French chemist wrote the first extensive list of 33elements. He also
distinguished between metals and non-metals. Who was this outstanding
scientist?

a) Pierre Curie b) Antione Lavoisier c¢) Michel Chevreul

&

4. What Swedish chemist developed a table of atomic weights and
introduced letters to symbolize elements?
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a) Jons Jakob Berzelius  b) Svante Arrhenius ¢) Carl Wilhelm Schgcle

5. This German chemist developed ‘triads’, groups of 3 elements with
similar properties such as, for instance, lithium, sodium and potassium. What is
his name?

a) Johann Dobereiner b) Lothar Meyer c¢) Paul Ehrlich

x5

6. What Scottish chemist discovered the noble gases received the Nobel
Prize in Chemistry in 1904 “in recognition of his services in the discovery of the
inert gaseous elements in air”?

a) William Ramsay b) Daniel Rutherford ¢) Thomas Graham

7. This outstanding English physicist determined the atomic number of each
of the elements. He modified the Periodic Law to read that the properties of the
elements vary periodically with their atomic numbers.
b) Henry Moseley

a) John Newlands c¢) Harold Kroto

8. What American scientist won the 1951 Nobel Prize in chemistry for
“discoveries in the chemistry of the transuranium elements” and developed the
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actinide concept, which led to the current arrangement of the actinoid series in
the periodic table of the elements?

a) Glenn Seaborg b) Linus Pauling | c¢) Robert Mulliken

Quiz 2

1. Which of the following elements is a halogen?

a) iodine b) xenon c) arsenic

2. The physical properties of sulfur are atomic number 16 and an atomic

weight of 32.06. Its melting point is 113° C, a boiling point being 444° C. An
experimental sulfur sample melts sharply at 119°C and boils at 445°C.
Characterize this sample: what is it?

a) mixture with sulfur b) pure sulfur c¢) impure sufur

3. Find the correct arrangement of the elements according to the smallest order
of atomic radius:

a) Helium, neon, fluorine, oxygen, hydrogen

b) Hydrogen, oxygen, fluorine, neon, helium

c¢) Helium, hydrogen, fluorine, oxygen, neon

4. This element has the largest atomic radius of all the elements on the periodic
table. What is it?
a) hydrogen b) fluorine ¢) francium

5. Being in the same group, Li, Na and K have the same nuclear charge. Which
of these elements uses the smallest number of electron energy levels?
a) Li b) Na c) K

6. Moving left to right across a period atomic radius ...
a) increases. b) decreases. c) is the same.

7. Which halogen has the smallest atomic radius?
a) iodine b) bromine ¢) chlorine
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8. How many protons, neutrons and electrons are there in U-238?

a) 88 — 138 — 88 b) 92 — 146 — 92 c) 86— 136 —-86
Quiz 3
1. The term ‘ionization energy’ of an atom or molecule means the energy

needed to remove electrons from an atom. What ionization energy do large
atoms require?
a) low ionization energy  b) high ionization energy c) do not require energy

2. How does electron affinity change moving down a group?
a) It increases. b) It decreases. c¢) No changes.
3. Which arrangement type corresponds to the relative size of Be, Mg and

Ca atoms, respectively?

Q0,000 L0

4, Group VIIA elements, the halogens, have ... electron affinities because
the addition of an electron to an atom results in a completely filled shell.

a) no b) low c) high

5. An electronegative element forms negative ions and has a tendency to ...
electrons.

a) gain b) lose c) replace

6. What element is the third most abundant element by mass in the Universe,

behind hydrogen and helium, and the most abundant element by mass in the
Earth’s crust?

a) oxygen b) aluminium ¢) nitrogen

7. Which chemical element does not react with hydrogen?

a) chlorine b) helium c¢) iodine

Quiz 4

1. If to compare the properties of a compound with those of the elements it is
made up of, these properties are ...

a) never changed. b) always different. c) always the same.
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2. ‘Al ‘Ag’, ‘Au’, ‘As’, ‘At’, “‘Ar’ or ‘Ac’ all are chemical ...
a) symbols. b) formulas. c) elements.

3. H;PO, 1s the formula for ...
a) phosphorous acid b) phosphoric acid ¢) phosphoric iron

4. The numbers 2 and 3 in the formula Mg;N; are ...
a) subscripts. b) superscripts. c¢) underscripts.

5. All the alkaline earth metals have two electrons in their valence shell, so
the energetically preferred state of achieving a filled electron shell is to lose two
electrons to form ...

a) doubly charged b) doubly charged c¢) hydrogen bond.
negative ions. positive ions.

6. The calcium ion bears a +2
charge, and the phosphate ion bears a
—3 charge. To balance the charges for
electrical neutrality, we need to have

a) two Ca*"ions and two PO43' 10n8S.
b) two Ca’"ions and three PO43' 10n8S.
c) three Ca*"ions and two PO43' 10n8S.

7. LiF is a(n) ... compound.

a) covalent compound b) ionic compound ¢) molecular compound

Quiz S

1. We are surrounded with matter that is physical substance which occupies
space and possesses rest mass. Everything around us exists mostly as ...
a) pure substance. b) elements. ¢) compounds.

2. To know the elements that make up a compound and to learn the ratio of
the atoms of those elements one should use chemical ...
a) symbol. b) formula. ¢) composition.

3. A strong force of attraction holding atoms together in a molecule or

crystal, resulting from the sharing of electrons between atoms is known as ...
a) a covalent bond. b) an ionic bond. ¢) a magnetic bond.
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4. A chemical formula gives the ratio of the different kinds of atoms present
in the compound. This atoms ratio of the compound is shown by numbers called

a) superscript. b) subscript. ¢) index.
5. What do you call a charged species composed of two or more atoms
covalently bonded or a metal complex acting as a single unit?

a) a polyatomic ion. b) a negative ion. c¢) a background ion.

6. If an atom gains two electrons it becomes ...
a) a positively charged ion.  b) a negatively charged ion. c¢) a non-charged ion.

7. What is the name of the compound made of lithium and bromine?

a) lithium bromate b) bromic lithium ¢) lithium bromide

8. Sulphuric acid is an example of a compound with what type of bonds?

a) ionic bonds b) covalent bonds ¢) a magnetic bond

Quiz 6

l. Number and sign written by the symbol of an ion to indicate its charge is
named ...

a) index. b) indicator. c) superscript.

2. A strong force of attraction holding atoms together in a molecule or
crystal is called ...

a) chemical bond. b) specific interaction. c¢) Van der Waals interaction.

3. What is the name of the compound with the formula N,O4?

a) nitrogen oxide b) dinitrogen oxide c) dinitrogen tetraoxide
4. A negatively charged ion that would be attracted to the anode in
electrolysis 1s called ...

a) anion b) cation c) proton

5. What is the formula of tetraphosphorus decaoxide?

a) P4010 b) P205 C) H3PO4

6. A molecule that does not have oppositely charged ends is known as ...

a) diatomic molecule. b) nonpolar molecule. c¢) polar molecule
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7. When Na+ reacts with CI” to form sodium chloride, the formed compound
1S ...
a) neutral. b) negatively charged. ¢) positively charged.

8. An easy way to remember the charge of a metal cation (Na, Mg or Al, for
example) is to note that ...

a) it is the same as the group number.

b) it is the same as the period number.

c) it 1s its group number minus eight.

Quiz 7

1. HCIO; is the formula of ...

a) superoxide. b) acid. c) alkali.
2. The formula Fe,O3 shows that in the compound there are ...

a) two atoms of iron and three of oxygen.
b) three atoms of iron and two of oxygen.
c) two atoms of iron and two of oxygen.

3. The absence of a subscript in a chemical formula means that a unit of the
compound contains ...

a) no atoms of element.  b) two atoms of element. c) one atom of element.

4. Classify the following compound: SO, is ...

a) ionic compound. b) molecular compound. c¢) neither of them.

5. The amount of a catalyst present at the end of a reaction should be ... as at
the beginning of the reaction.

a) the same b) different c) decreased

6. What is the type of the following chemical reaction:
AgNO, + HCl=> AgCl ¥ +HNO,?

a) single displacement reaction
b) double displacement reaction
c) triple displacement reaction

7. Oxidation is a process in which a chemical substance changes and ... of
electrons increases an atom’s oxidation state.
a) the loss b) the gain c) the exchange

8. What metal forms peroxide when heated in oxygen?
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a) beryllium b) strontium ¢) rubidium

Quiz 8

1. What element in liquid form and in the presence of a magnetic field forms
a magnet and has been shown to be able to form a bridge, between the two poles
of a magnet, capable of supporting its own weight?

a) hydrogen b) oxygen ¢) nitrogen

2. A chemical bond is a strong force of ... holding atoms together in a
molecule.

a) attraction b) repulsion c) gravitation

3. Lithium, sodium, potassium, rubidium and cesium behave as ...

a) low reactive metals. b) highly reactive metals. c) non-reactive metals.

4.  Most enzymes produced by living organisms acts as catalysts and are

proteins with large complex molecules whose action depends on their particular
molecular shape.
a) true and true b) false and true c) false and false

5. Steam reforming, also known as fossil fuel reforming, is a current method
for producing ... This is achieved in a processing device called a reformer which
reacts steam at high temperature with the fossil fuel.

a) hydrogen gas. b) natural gas. c) laughing gas

6. Starch, petrol, methane, hydrocarbons, carbon dioxide, and carbon
tetrachloride are all ... molecules.

a) dipole b) polar ¢) non-polar

7. Hydrogen was probably discovered many times. In 1671, for example,

English chemist Robert Boyle (1627-91) described experiments in which he
added ... to hydrochloric acid and sulfuric acid.

a) iron b) copper ¢) hydrargyrum
Quiz 9

1. How many elements were known at the end of XX™ century?

a) 112 b) 110 c) 118
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2. How many elements on the periodic table occur naturally? Conventional
wisdom says that the first ... elements, from element one, hydrogen, to element
..., uranium, are all naturally occurring, but in fact some of these elements are
highly unstable and have only been observed when they have been created

artificially..
a) 112 b) 92 c) 90
3. The Guinness Book of Records recorded the rarest element on Earth,

stating: “Only around 0.9 oz (25 g) of this element occurs naturally in the
Earth’s crust.” [30]
a) astatine b) mercury c) chlorine

4. Negatively charged anions in the human body include phosphate and
chloride. Positively charged cations found there include calcium, sodium, and
potassium. What is the second most abundant positively charged intracellular
(inside the cells) ion in the body? It is also the fourth most abundant mineral in
the body.

a) selenium b) magnesium C) manganese

5. Roughly 96 percent of the mass of the human body is made up of just four
elements: oxygen, carbon, hydrogen and nitrogen, with a lot of that in the form

of ...
a) electrolytes. b) minerals. c) water.

6. This element is synonymous with life. Its central role is due to the fact
that it has four bonding sites that allow the building of long, complex chains of
molecules. It is the basic building block of all organic compounds and
molecules.

a) oxygen b) nitrogen c) carbon

7. Water is the most abundant compound on Earth’s surface, covering about
70%. What is water from chemical point of view?

a) mixture b) compound c¢) complex

Quiz 10

1. The generalization that the elements, when listed in order of their atomic

numbers (originally, atomic weights), fall into recurring groups, so that elements
with similar properties occur at regular intervals is known as ...
a) the periodic component  b) the periodic law ¢) the periodic table
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2. The d-block is the portion of the periodic table that contains the element
groups 3-12. The d-block elements are often also known as ...

a) post-transition metals.

b) transition metals.

¢) inner transition metals.

3. Metals include the areas shaded light blue in the periodic table and share
many characteristics. Find the one which does not correspond to the proper
description of metals.

a) They are good conductors of heat and electricity.

b) Most metals are malleable and ductile.

c¢) They do not possess luster.

4, The alkali metals, the alkali earths, the halogens and the noble gases are
arranged in the periodic table in ...
a) groups. b) periods. c) blocks.

5.  Horizontal series of rows in the periodic table are known as ...
a) groups. b) blocks. ¢) periods.

6. The s-block of the periodic table of elements consists of the first two
groups: the alkali metals and alkaline earth metals, plus hydrogen and ...
a) lutetium. b) helium. ¢) lawrencium.

7. In what block of the periodic table is Boron group located?
a) d-block b) -block c) p-block f

8. The conventional divisions of this block in the periodic table follow
periods of similar atomic number rather than groups of similar electron
configuration. Thus, it is divided horizontally into the lanthanoid series and the
actinoid series. What is this block?

a) p-block b) f-block c) s-block




UNIT 3. WHAT DO YOU KNOW ABOUT WATER?

Water is the driver of Nature.
Leonardo da Vinci (1452-1519)

T thought you

said the chemical

= ComPosition for
Bl water was H10 0.

Teacher: What is the formula for water?
Student: H, I, J, K, L, M, N, O.
Teacher: That’s not what I taught you.

Student: But you said the formula for water was
Hto O.

1. Give your comments on the epigraph to the unit.
Do you think that this quotation is still actual? Give some arguments.

2. What is water?

3. Antoine de Saint-Exupéry (1900 — 1944), an outstanding French writer,
gave utterance to his admiration: Water has no taste, no color, no
odor, it cannot be defined, art relished while ever mysterious. Not
necessary to life, but rather life itself. It fills us with a gratification
that exceeds the delight of the senses.

Translate this quotation.

What in your opinion makes water “art relished” and
“mysterious”?

4. Do you agree that water is ‘the do everything’ molecule? Give your
arguments.

5. David Lawrence (1885 — 1930) was an English novelist,
poet, playwright, essayist, literary critic and painter. He wrote
about water: Water is H,O, hydrogen two parts, oxygen one, but \
there is also a third thing, that makes water ...

Can you name this third thing that makes water?

- q
What do you think it might be? \Q\ ?

6. When do you think water is dangerous?
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7. Do you agree with the statement of a French explorer
Jacques Cousteau (1910 — 1997) who said: Water and air, the
two essential fluids on which all life depends, have become
global garbage cans.

8. Translate the text into Russian. Title it.

H,0O or HOH is the most abundant molecule on Earth’s
surface, constituting about 70% of the Earth’s surface in liquid, solid, and
gaseous states. It is in dynamic equilibrium between the liquid and gas states at
standard temperature and pressure. At room temperature, it is a nearly colorless
(with a hint of blue), tasteless, and odorless liquid. Many substances dissolve in
water and it is commonly referred to as the universal solvent. Because of this,
water in nature and in use is rarely pure, and may have some properties different
from those in the laboratory. However, there are many compounds that are
essentially, if not completely, insoluble in water. Water is the only common
substance found naturally in all three common states of matter. Water is
essential for all life on the Earth. Water also usually makes up 55% to 78% of
the human body.

0. Complete the text about forms of water, guess and insert the missed
words.

Water can take many forms. The solid state of water is known as ...; the
gaseous state i1s known as ... (or...), and the common ... phase is generally
taken as simply water. Above a certain critical ... and ... (647K and
22.064 MPa), water ... assume a supercritical condition, in which liquid-like
clusters float within a vapor-like phase.

In natural water, almost all of the ... atoms are of the isotope protium, 1H.
... water is water in which the hydrogen is replaced by its heavier isotope,
deuterium, 2H. It is chemically almost ... to normal water. Heavy water is used
in the ... industry to slow down neutrons. By contrast in situations where heavy
water may be used, water in which the ... is protium may sometimes be called
light water. This is where the term light water reactor (nuclear reactor using light
water) comes from.

10.  Translate the following passage.

The water cycle, also known as the hydrologic cycle or H,O cycle,
describes the continuous movement of water on, above and below the surface of
the Earth. Water can change states among liquid, vapor, and solid at various
places in the water cycle. Although the balance of water on Earth remains fairly
constant over time, individual water molecules can come and go, in and out of
the atmosphere. The water moves from one reservoir to another, such as from
river to ocean, or from the ocean to the atmosphere, by the physical processes of
evaporation, condensation, precipitation, infiltration, runoff, and subsurface
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flow. In so doing, the water goes through different phases: liquid, solid, and gas.
[5]

11.  What are properties of water in all three states?

y LIQUID (wailer)

Sullnnation

SO {ize) Suhlimaticn GAS or VAPDLIR
[elandsslesm)

12.  Water is a liquid and not a gas at room temperature (about 25°C) and
normal atmospheric pressure.

What are almost all other compounds with similar molar masses under
the same conditions?

13.  Most liquids contract when they solidify.
What does water do when it freezes?

14.  Give your comments on the words of a Scottish poet Charles Mackay
(1814 — 1889): Water is the mother of the vine, the nurse and
fountain of fecundity, the adorner and refresher of the world.

Give some arguments to prove Mackay’s opinion.

15.  What solid can float?

16.  Why water is called the universal solvent?

17.  Why is the water property of having a high surface tension beneficial for
plants?

18.  Choose the correct article or preposition

Capillary action refers (-; to; at) (-; the; a) process of water moving up
(a; -; the) narrow tube against (-; the; a) force of gravity. It occurs because
water adheres (-3 to; at) the sides of the tube, and then surface tension tends (at;
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on; to) straighten the surface making it rise, and more water is pulled up through
cohesion. The process is repeated as (the; a; -) water flows up (the; a; -) tube
until there is enough water that gravity counteracts (-; a; the) adhesive force.

19.  Are clouds in the sky and the ‘cloud’ exhaled on a cold day j
the same forms of water? Define these forms.

20. What water property helps different elements and minerals
move over the surface of the earth?

21. Agree or disagree with the statement: Rainwater is the purest form of
water. Give arguments.

22. What is the pH value of neutral (distilled) water? Compare it with that of
sea water.

23.  Water in the Great Salt Lake is assumed to have about a 20 % salt
concentration. If a glass were full of water from the Great Salt Lake, would there
be one inch of salt left when the water evaporated? [2]

24.  What do you think the form of a rain drop is?

T

25. Distinguish between the definitions of physical and chemical water
properties

e Alkalinity. This is the capacity of water to neutralize an acid or a base,
so that the pH of the water will not change.

e Conductivity. This means the amount of electricity that water can
conduct. It is expressed in a chemical magnitude.

e Density. The density of water means the weight of a certain amount of
water. It is usually expressed in kilograms per cubic metre.

e Light absorption. This is the amount of light a certain amount of water
can absorb over time.

e The pH. The pH has its own scale, running up from 1 to 14. The pH
shows whether a substance is acid (pH 1-6), neutral (pH 7) or basic (pH 8-14).
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The number of hydrogen atoms in the substance determines the pH. The more
hydrogen atoms a substance contains, the lower the pH will be. A substance that
contains many hydrogen atoms is acid. We can measure the pH by dipping a
special colouring paper in the substance, the colours shows which pH the
substance has.

e Thermal properties. This refers to what happens to water when it is
heated; at which temperature it becomes gaseous and that sort of thing.

e Viscosity. This means the syrupiness of water and it determines the
mobility of water. When the temperature rises, the viscosity degrades; this
means that water will be more mobile at higher temperatures.

26. Denver is the capital and the most populous city of the U.S. state of
Colorado. Denver is nicknamed the “Mile-High City” because its official
elevation is exactly one mile (1.6 km) above sea level.

Siesta beach in Florida is considered the best American beach this year.

Compare these two places of interest and decide where water will boil
easily.

27. How is this phenomenon called? In what way is it connected with
water?

28. Most sulfates are soluble.
Which ionic compounds are exceptions of this rule?
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29.  Translate the text into English

HNctounnkoMm ABWKEHUS BOJbI Ha 3emuie sBiseTcs sHeprus ConHua.
CosHeuHbIE TyYH MONAJA0T HAa MOBEPXHOCTh 3EMJIIH, MEPEIAIOT CBOKO IHEPTHUIO
BOJIE W HArpeBarOT €e, NpeBpaimas B nap. B cpemHeM Kaxzaplid 4yac C OJHOIO
KBaJ[PaTHOIO METPa BOJAHOM MOBEPXHOCTH MCMAPSIETCS OJUH KHJIOTPaMM BOJbI !
Teoperuuecku 3a 1000 et moutu Bcst BoJa MUpPOBOro OKkeaHa MOXKET MOOBIBAThH
B BUJIE Mapa.

OrpomMubie 00beMbl aTMOC(HEPHON BOJBI MEPEHOCATCS HAa 3HAUUTEIIbHbBIC
paccTosiHUSI M TONAJaloT Ha 3eMiIl0 B BUJIE aTMOC(HEpPHBIX OCAJKOB.
ATMmocdepHble OCaJKu TONajalT B PEKU, KOTOPhIE HECYT CBOM BOJABI B
MupoBoii okeaH. Tak OCyHmECTBISETCS KpPYroBOPOT BOABI B IPUPOJE.
Paznuuaror maneiii v OosibIION KpyroBOpoT. Mamblil KpyroBOpOT CBSI3aH C
BBITIaJICHUEM aTMOC(EpHOU BOJIbI B BUJE 0CAAKOB B MUpPOBOI OKeaH, O0JIbIIOMN
KPYTrOBOPOT — C BBINIAICHUEM B BUJIE OCAJKOB Ha CyLIE.

30. Describe the water cycle using the scheme below

Obnako
Ocapgkw B BUAe
OOXAA UNK cHera
WenapeHne
Croku
yepes peku

[oxab npocadveaeTcs
nog 3emsio

MNog3emHBIE NOTOKK

31.  What 1s the importance of water for agriculture, power generation and
public health?

32. An American writer and humorist Mark Twain (1835 —
1910) in his work of science fiction “Three Thousand Years
among the Microbes” wrote: ...the two individuals combined,
constitute a third individual — and yet each continues to be an
individual....here was mute Nature explaining the sublime
mystery of the Trinity so luminously that even the commonest
understanding could comprehend it, whereas many a trained
master of words had labored to do it with speech and failed.
The combination of what “individuals” are described here?
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Why do you think water is named “the sublime of the Trinity”?

33. Auristotle described the experiment of his in such a way: Salt water when it
turns into vapour becomes sweet, and the vapour does not form salt water when
it condenses again. This I know by experiment. The same thing is true in every
case of the kind: wine and all fluids that evaporate and condense back into a
liquid state become water. They all are water modified by a certain admixture,
the nature of which determines their flavour.

What experiment was performed by Aristotle?

34.  You are given a mixture of sand, salt and water. How would you separate
the three compounds?

35. A Hungarian Biochemist Albert Szent-Gyorgyi (1893 —
1986) said that “water is life’s mater and matrix, mother and
medium. There is no life without water”.

Do you agree with such an opinion?

Support your answer with arguments.

36. Most chlorides are soluble.
Chlorides of what metals are exceptions?

37.  Which of these compounds are soluble?
a) ammonium nitrate, NH4;NOj (used in fertilizers)
b)  sodium sulfate, Na,SOy (used as an additive in detergents)
c)  mercury sulfide, HgS (the mineral cinnabar)
d)  aluminum hydroxide, AI(OH); (used in some antacid tablets)

38. This useful concentration unit is based on the chemical mole and is
defined as the number of moles of solute present in one liter of solution.
What is a useful concentration unit in chemistry?

39. Are all sodium, potassium, and ammonium compounds soluble or
msoluble?

40. What property of water in your opinion made an
American comedian William Fields (1880 — 1946) claim that he
“never drank water”?

41. What do you think damage effects of dihydrogen
monoxide are?
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Quiz 1

1. Scientists separate components of solutions by ...
a) distillation and crystallization methods.
b) solvent extraction and chromatography.

c¢) both a) and b)

2. What electronegative atom is not a hydrogen bond acceptor, regardless of
whether it is bonded to a hydrogen atom or not?

a) fluorine b) nitrogen c) chlorine

3.

4. How does hydrogen bonding affect living organisms? Which of the
following statements is wrong?

a) It allows lakes and oceans to have a moderating effect on the temperature.

b) It helps plants obtain the water they need to live.

c) It causes the growth of magnetic bacteria in ponds and lakes.

5. Vinegar is basically a solution of acetic acid in water. What is solute of
vinegar in this case?

a) acetic acid b) water c) alcohol

6. The nylon rod carries a positive charge. Which end of the water molecule
1s attracted to the rod?

a) the positive end b) the negative end c¢) none of them

7. If the solvent is a gas, only gases are dissolved under any given set of

conditions. Air is an example of a gaseous solution. What chemical element
serves the solvent for air in this case?
a) oxygen b) nitrogen c) argon

8. Nucleotides make up the basic units of DNA and RNA molecules. A
nucleotide is an organic molecule made up of a nucleotide base, a five-carbon
sugar (ribose or deoxyribose) and at least one ...

a) amine group b) -OH group ¢) phosphate group
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0. Which feature of polymer chains does not influence the properties of the
polymer formed?

a) length of the chain b) additives c) flexibility
Quiz 2
1. Carbohydrates include sugars, starches, cellulose and many other

compounds found in living organisms. Carbohydrates consisting of two to ten
simple sugars are called ...
a) monosaccharides b) polysaccharides c) oligosaccharides

2. What is the oxidation state of C in CO5>?

a) +4 b) +3 c)+2

3. Classify potassium hydroxide. It is ...

a) non-electolyte b) weak electrolyte c) strong electrolyte

4, Why is platinum used in preference to other metals in half-cells where the

reaction itself does not involve a metal element? [31]
a) It is cheap material.

b) It is malleable and ductile.

c) It is generally nonreactive.

5. Which arrangement of acids corresponds to the order of decreasing base
strength?

a) perchloric acid, sulfurous acid, boric acid

b) sulfurous acid, boric acid, perchloric acid

¢) boric acid, perchloric acid, sulfurous acid

6. In what region of the electromagnetic spectrum one can identify the
vibrations of individual bonds?

a) infrared b) visible ¢) ultraviolet

7. What pollutant gas is not present in the gaseous mixtures produced
through the combustion of petrol in the engine of the car?

a) carbon monoxide b) carbon dioxide ¢) hydrocarbons

8. The octet rule works particularly well for elements in the ... period of the
periodic table.

a) first b) second c) seventh
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Quiz 3

1. Which element contains one proton more than uranium?
a) plutonium b) neptunium ¢) americium
2. Electrolytes are substances which, when dissolved in water, break up into

cations (plus-charged ions) and anions (minus-charged ions). Strong electrolytes
fall into three categories. Which of the mentioned below categories is not
suitable for strong electrolytes?

a) strong acids b) strong bases c) insoluble salts

3. The measurement of dipole moment helps in distinguishing between polar
and non-polar molecules. Non-polar molecules have zero dipole moment while
polar molecules have some value of dipole moment. Which of the following
compounds has a dipole moment?

a) BF; b) HF c) CHy4

4. Which of the following compounds are insoluble in water?

a) CH3COOH b) CC14 C) CH3OCH3

5. The concentration of argon in air is approximately 9000 ppm [2]. What is
this value as a percent?

a) 0,9% b) 0,09% c) 0,009%

6. Which definition does not correspond to chemical equilibrium?

a) A state of dynamic balance in which the rates of forward and reverse
reactions are equal.

b) Le Chatelier-Brown’s principle cannot be used to predict the effect of a
change in conditions on a chemical equilibrium.

c) The concentrations of the reacting substances do not change with time.

7. The strength of dispersion forces depends on the ... of molecules.
a) number b) charge c) shape

8. If an acid is added to water, the hydronium ion concentration ...
a) increases. b) decreases. c¢) does not change.

Quiz 4

1. A strong electrolyte is an electrolyte that completely dissociates in
solution. The solution will contain ... of the electrolyte. Strong electrolytes are
good conductors of electricity.

86



a) only ions and no molecules
b) only molecules and no ions
c¢) both ion and molecules

2. A needle is floating on water. If you add washing-up liquid to the water
will it ... the hydrogen bonding at the surface?
a) reduce b) enhance c) keep

3. Which of the following processes is an endothermic one?
a) crystallization

b) making magnesium oxide from magnesium and air

¢) making copper oxide from copper carbonate

4.  Which arrangement of the following compounds is in order of
increasingly exothermic lattice enthalpy?

a) L1,O, LiF, MgO b) LiF, L1,0, MgO c) MgO, LiF, Li,O

5. What is the oxidation state of Al in ALClg?

a) +4 b) +3 c)+2

6. Which definition of base is an odd one?

a) It tastes bitter, feels soapy or greasy.
b) It produces an excess of hydrogen ions in aqueous solution.
c) It accepts protons during a chemical reaction.

7. Hydrochloric acid is ... dissociated into ions.

a) fully b) partially c) never

8. How many protons does an atom of %; Py contain?

a) 94 protons b) 86 protons c) 88 protons

Quiz 5

1. What is the symbol showing the atomic number and the mass number for
the radioactive gas found in some homes that has 86 protons and 136 neutrons?
a) “WRa b) U C) G Rn

2. An increase in temperature for an exothermic reaction ... the value of the
equilibrium constant.

a) decreases b) increases c) does not change
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3. If a base 1s added to water, water molecules will ... a proton to the base,
that 1s, they behave as a Bronsted acid.
a) donate b) accept c) transfer

4. During World War II US pilots carried LiH tablets to save their lives in
the event of a crash in the ocean. What gas did they use to fill their life belts and
lifeboats? [2]

a) hydrogen b) oxygen c¢) helium

5. Water is involved in all aqueous acid-base equilibria because it can act as
either a weak acid or a weak base. If an acid is added to water, water molecules
can ... protons donated by the acid, that is, they behave as a Bronsted base.

a) accept b) donate c) transfer

6. What is the volume of air that an adult person exhales in an 8-hour day, if
each breath has a volume of about 1 L and the person exhales 15 times a
minute? [31]

a) 7000 L b) 7100 L c) 7200 L

7. These gases are found in the troposphere: Rn, CO,, CO, O,, Ar, N,.
Which is the correct order of their abundance in the troposphere?

a) Oz, AI’, Nz, Rl’l, COz, CO

b) N,, O,, Ar, CO,, CO, Rn

C) COz, Nz, 02, AI', Rl’l, CO

8. For which gases is it convenient to express their concentrations in parts
per million (ppm)?

a) COz, CO b) Nz, 02, Ar C) Oz, COZ

Quiz 6

l. The carbon atom can readily form single, double and triple bonds. Which
bond is present in methane?

a) single b) double c) triple

2. The term ‘silent killer’ is used when your senses cannot detect a
colourless and odourless gas. What is the formula of this gas?

a) 03 b) SOZ C) CO

3. In urban areas, the concentration of formaldehyde in outdoor air is

typically about 0,01 ppm. In contrast, the level of formaldehyde in indoors can
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average 0,1 ppm, the level at which most people will smell its pungent odour
[2]. What factors cannot lead to formaldehyde accumulation indoors?
a) cigarette smoke b) domestic appliances c) synthetic materials

4. The odour of ozone can be detected in concentrations as low as 10 ppb
(parts per billion). Is it possible to detect its odour in the troposphere with 0,118-
ppm ozone concentration?

a) Yes, as the concentration will be well above the detection limit.

b) No, as the concentration will be much lower the detection limit.

c¢) Yes, as ozone obtains very pungent odour in the troposphere.

S. Which of the following pairs are not allotropes?
a) diamond and graphite

b) water and hydrogen peroxide

¢) white and red phosphorus

6. Which order of these types of radiation demonstrates increasing energy
per photon?

a) gamma rays, infrared radiation, visible light

b) infrared radiation, visible light, gamma rays

c) visible light, gamma rays, infrared radiation

7. Ethanol, C,HsOH, can be isolated from sugars and starches in crops such
as corn or sugar cane. The ethanol is used as a gasoline additive and when
burned, it combines with O, to form H,O and CO,. How many moles of CO, are
produced from each mole of C,HsOH completely burned?

a) 2 mol of CO, b) 4 mol of CO, ¢) 6 mol of CO,

8. How many protons, neutrons and electrons are there in Ra-226?
a) 92 —146-92 b) 88 — 138 — 88 c) 86 — 136 —86

Quiz 7

1. Environmental Protection Agency has used the slogan “Ozone: good up

high, bad nearby” in some of its publications. [2] What does it mean?

a) Ground-level ozone is as beneficial as in the stratosphere.

b) Both ground-level and stratospheric ozone are harmful air pollutant.

c¢) Ground-level ozone is very harmful while stratospheric ozone has a beneficial
effect.

2. Which statement cannot be used in the description of oxygen allotropes,
02 and 03{7
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a) They are different forms of the same element.
b) They have different number of neutrons in each nucleus.
c¢) They are two different physical forms in which an element can exist.

3. There are two containers with water. The first vessel contains 80 g of

water; the second one contains 40 g of water. The temperature of water is 70°C

in each container. Is the heat content of the water the same in each of these

containers?

a) Heat depends on both the temperature and the mass of the water sample. So
the heat content of the water is not the same.

b) Heat depends only on the temperature of the water sample. So the heat
content of the water is the same.

c) Heat does not depend on the mass of the water sample. So the heat content of
the water is the same.

4. Which of these processes are exothermic?
a) water evaporation from skin

b) human skin feels cool

c) a charcoal briquette burning

5. How many isomers does butane, C4H;,, have?

a)2 b)3 c)4

6. What ions are present in an aqueous solution of C,HsOH?

a) C,Hs nu OH b) no ions ¢) C,HsO u H'
7. Which statement is wrong in comparison of NH; and H,O?

a) Both compounds have unexpectedly high specific heats.
b) Both compounds are polar molecules.
c¢) Both compounds have low molar masses.

8. What bonds are broken when water boils?
a) intermolecular hydrogen bonds

b) intramolecular hydrogen bonds

c¢) supermolecular hydrogen bonds

Quiz 8
1. What type of bond holds together two hydrogen atoms in the hydrogen

molecule?
a) a single covalent bond b) a double covalent bond  c¢) a triple covalent bond
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2. Which property is not associated with acids?
a) They turn litmus paper blue.

b) They are corrosive to metals.

c¢) They release carbon dioxide from a carbonate.

3. Which solution contains more [H']?
a) a solution of pH =6 b) a solution of pH =7 c) a solution of pH =8

4. Jet engines are associated with exhaust of several gases. Which gases do
the jet engines emit directly?
a) 03, COz, SOZ b) CO, COz, NO C) COz, SOz, N02

5. During nuclear reaction, high speed neutrons are generated and special
moderators are required to slow down their speed. The first graphite-moderated
nuclear power reactor was built in the Soviet Union in 1954. As this technology
1s obsolete now, pressurized water reactors, in which water is used as moderator,
constitute a majority of all western nuclear power plants. Actually speaking, an
ideal moderator must be of low molecular weight. [4]

What is the molecular weight of graphite in comparison with water?
a) The molecular weight of graphite is larger compared to water.
b) The molecular weight of graphite is smaller compared to water.
¢) The molecular weight of graphite and water are the same.

6. Oxidation is a process in which an atom, ion or molecule ... one or more
electrons.

a) loses b) gains c) shares

7. Reduction is a process in which an atom, ion or molecule ... one or more
electrons.

a) loses b) gains c) shares

8. What substance cannot be classed as colloidal electrolyte?

a) soaps b) dyestuffs c) acetone

Quiz 9

l. As electrons must be transferred from the species losing electrons to the
species gaining electrons, oxidation and reduction processes take place ...

a) together. b) separately. c) one after the other

2. Which of the following examples is not an oxidation-reduction reaction?

a) /n+2 Ml’l02 + HzO — ZH(OH)2 + Mn203
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b) HCI + NaOH — NaCl + H,0
C) CH4 + 202 — COZ + 2H20

3. What bonds are broken when water is electrolyzed?
a) intermolecular hydrogen bonds

b) intramolecular hydrogen bonds

c¢) supermolecular hydrogen bonds

!
f

4, These bottles are made of 'g‘\ Y ’{' : .
polyethylene. Is the structure of the t 3 e L

material used the same or different?

a) Neither of bottles is made of polyethylene.

b) Both bottles are made of flexible, low-density branched polyethelene.
c) Both bottles are made of rigid, high-density linear polyethylene.

3. Polyacrylonitrile is employed in making Acrilan fibers used widely in
rugs and upholstery fabric. When acrylic fibers burn, one of the products is the
poisonous gas ...

a) hydrogen cyanide, HCN  b) carbon monoxide, CO c¢) formaldehyde, CH,O

6. Which of the following compounds can contain only one carbon atom?
a) a carboxylic acid and an ester

b) an alcohol and an aldehyde

c) a ketone and an ether

7. What fundamental types of materials does food provide to keep our bodies
functioning?

a) energy sources b) data source c¢) knowledge source

8. Which element contains two protons more than uranium?

a) plutonium b) neptunium ¢) americium

Quiz 10

1. What is correct neither for fats nor for oils?

a) They are both composed of nonpolar hydrocarbon chains.
b) Edible fats and oils both contain some oxygen.
c¢) They are both liquid at room temperature.

2. Which of the following reactions is the neutralization one, in which ions
combine to form a soluble salt as well as covalently bonded water molecules?
a) /n+2 Ml’l02 + HzO — ZH(OH)2 + Mn203
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b) HCI + NaOH — NaCl + H,0
C) CH4 + 202 — COZ + 2H20

3. Below there is the food pyramid without its top. What products can be
found there as the least important?

; / ) %

¥ L e
,-;‘ Grains, Beans, & Starchy'degetables - ]
{6 or more servings) 7 >

a) fats, oils and sweets b) yogurt and cheese c) cereal and pasta

4. The ‘backbone’ of the DNA strand is a polymer, a pattern of alternating
deoxyribose sugar and inorganic phosphate groups. What does an acronym
DNA mean?

a) Digital Network Architecture

b) deoxyribonucleic acid

c¢) Distributed Internet Application

3. Adenine is one of the most important organic molecules for life. What
functional groups are there in adenine?
a) -NH, groups b) -OH groups C) no groups

6. Do you believe that the DNA in an adult human would stretch from Earth
to the Moon and back more than a million times?

Check it using the following data: distance from Earth to the Moon is
3,8 x 10° km; number of DNA-nucleated cells in an adult human is 1 x 10";
length of stretched human DNA strand is 2 m [2].

7. Most fats and oils are triglycerides, which are esters of three fatty acid
molecules and one glycerol molecule. If the triglycerides are solid at room
temperature, the material is usually called ..

a) a fat. b) an oil. c) either a fat or an oil.
8. How many isomers has the compound CsH;,? [2]
a)3 b) 6 c)l
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UNIT 4. CHEMICAL LABORATORY AND EQUIPMENT

A tidy laboratory means a lazy chemist.
Jons Jacob Berzelius (1779-1848)

1. Give your comments on the words taken as an epigraph.
Why is Berzelius considered to be the father of Swedish chemistry?
Do you agree with his opinion about a laboratory?

2. An English philosopher and scientist Roger Bacon
(1214 — 1294) placed considerable emphasis on the study
of nature through empirical methods. He wrote: The
strongest arguments prove nothing so long as the
conclusions are not verified by experience. Experimental
science is the queen of sciences and the goal of all
speculation.

Translate this passage.

Why do you think experimental science is called
“the queen” of all sciences?

Is this statement true in relation to chemistry? How can you prove it?

Is chemistry an experimental science?

If chemistry is an experimental science, can it be named “the queen of
sciences”? Argument your answer.

3. Describe the laboratory you see in the
photo.

Is it a typical chemical laboratory?
What makes you think so?

T Describe the laboratory you are
B¢ working in. Draw a scheme of it.

5. What safety rules are you to follow
working in the laboratory?

6. What rooms can be found in the laboratory?
Name the chemical premises making the right choice. Explain the
function of every premise.

Dark room, dining room, distillery, game room, guest room, hood,
changing room, laboratory desks, preparatory room. reading room. storage,
utility room, weighing room
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7. Complete the descriptions with the appropriate names of the rooms and
equipment.

.. (also called fume chamber/digestor) is a laboratory equipment where
we can work with toxical, bad smelling and corrosive sustances. The air in it is
blown out by the ventilator.

. are stable and there are supllies of water, gas, air and
electricity. Each ... 1s divided into several working places.
Working ... is made of resistent materials, mostly of tiles. Under = -
the ... there are a lot of ... for useful things like pipets, reagent *
bottles and chemical substances.

. (also called balance room) a small and perfectly dry
place nearby the lab. It is used for weighing chemical substances
using the analytical balances.

...1s a place for distillation columns where the water and
alcohol is distilled.

.. room (also known as prep) a place where substances and
solutions are made.

.. (also storage) is a room that can be made completely dark, where it is
possible to keep light-sensitizing agents.

The ... are available in capacities and readabilities ranging from 62g X
0.1mg to 210g % 0.1mg. Each features built in application modes including
weighing, parts counting, percent weighing, check weighing.

.. are designed for heating samples in specific gas environment. They are
ideal for laboratory research and materials testing at high temperatures.

.. have spiral or straight inner refrigerating tube for cool water, are used
for gases or vapor condensing and hot liquids cooling (reflux and destillation
procedures). It is also used for distillation.

. 1s used for examining or exploring very small substances and their
structures.

8. Sydney Brenner (1927 — ) is a South African biologist and a 2002 Nobel
prize in physmlogy Brenner made significant contributions to work on the
genetic code, and other areas of molecular
biology. He has such a statement: / also became
interested in  chemistry and  gradually
| accumulated enough test tubes and other
'~ glassware to do chemical experiments, using
® small quantities of chemicals purchased from a
, pharmacy supply house.

Translate this statement.

How can you characterise this scientist?
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0. There are a lot of substances we use in our everyday life. Below you can
see a list of them.

Vinegar, aspirin, lime, charcoal, table salt, battery acid

Can you change these common names into chemical terms?

10.  What is a young resercher doing? Give a detailed description of the
; photo.

11. In the following text about important laboratory
rules not all the words in every abstract are at their
\ = proper places. Find the mistakes and restore the correct
| " sentences.

Everybody working in the laboratory has to
observe the following rules.
Every vessel used for the experiment must be absolutely
glass. One has to be very careful in handling clean

things.

One must pay special flame to the substances. Every precaution has to be
taken to place the attention containing inflammable or explosive bottles as far as
possible from any flame.

While making result it is necessary to register all the phenomena one
observes. The yield of the obtained experiments and the substance of each
experiment are to be registered too.

After finishing work, all order and benches used have to be washed, dried
and put back in their places, the containers have to be cleaned too, so as to leave
the working place in proper apparatus.

12.  The description of what acid is given below?

In the Middle Ages, this acid was known to European alchemists as spirits
of salt or acidum salis. It is still known as “Spirits of Salt” when sold for
domestic cleaning purposes in the United Kingdom today. Gaseous acid was
called marine acid air. The old (pre-systematic) name muriatic acid has the same
origin (muriatic means ‘“pertaining to brine or salt”), and this name is still
sometimes used.

Notable production was recorded by Basilius Valentinus, the alchemist-
canon of the Benedictine priory Sankt Peter in Erfurt, Germany in the XV™"
century. In the XVII™® century, Johann Rudolf Glauber from Karlstadt-am-Main,
Germany used sodium chloride salt and sulfuric acid for the preparation of
sodium sulfate in the Mannheim process, releasing hydrogen chloride gas. [24]

13. Describe the picture.
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What do you see here? What laboratory items are used here?

14. Most of the accidents in a chemistry laboratory happen due to the
inappropriate clothing. People can spill acid on themselves, their group mates,
their notes; they can set themselves on fire.

What is laboratory dress code?
Comment on the following points. Explain what is preferable to wear in

the laboratory. If some of these items are dangerous, explain why it is so.

splash-proof goggles or safety glasses at all times

loose, long hair peek-a-boo belly buttons
shorts and mid-length skirts shoes and sandals
natural fibers jewelry

Work out a list of dress recommendations for a student to work in a
chemical laboratory.

15. Below you can see some rules of the lab from Jeff's Humor Collection
[25]. Give some comments upon them.
Is it necessary to introduce any suitable changes into the rules?

A detailed record of data obtained is essential. The more details, the more
evidence you were working.

Fast-acting, extremely toxic poisons should be
kept in unmarked beakers.

Do not believe in miracles — rely on them.

Experience obtained is directly proportional to
the equipment ruined. Moreover, the more it is ruined,
the more evidence you were working.
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Experiments must be reproducible, in other words, they should fail the
same way each time.

First draw your curves and only then plot your data.

If that doesn’t work, start at both ends and try to find a common middle.

If you can’t get the answer in the usual manner, start at the answer and
derive the question.

In case of doubtful findings, make them sound convincing.

Team work is essential. It allows you to blame someone else.

16.  Describe what you see in the photos.

17. Nowadays sulphuric acid is prepared by contact process all over the
world. The preparation of sulphuric acid by the mentioned above process is
based upon the catalytic oxidation of SO, to SOs. The following steps of acid
production are involved in the preparation of H,SOy,:

Absorption of SO;

Dilution of oleum

Oxidation of SO,

Preparation of SO,

Purification of SO,

Can you restore the correct sequence of the steps?

18.  The means of separating liquids through differences in their boiling points
was invented around the year 800 by Islam’s foremost scientist, Jabir ibn
Hayyan, who transformed alchemy into chemistry, inventing many of the basic
processes and apparatus still in use today Ibn Hayyan emphasised systematic
experimentation and was the founder of modern chemistry.

Guess the names of these processes unscrambling the anagrammed
below words.
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e cation + still + za + ry (za i1s an informal way of naming pizza; ry
means railway)

doz + ox + tan + 31

fact + on + pur + 31

quinta + oil + CEF

trial + I + font

vain + rate + poo

Chemical laboratory rules quiz

A. Ifyou are to measure some quantity of liquid, you should pipette it off by
your mouth.

a) It is the quickest method of doing it.

b) It is unhygienic so sterilize the pipette first.

c¢) Never touch anything in the lab with your mouth.

B.  What should you do when you don’t need a Bunsen burner anymore?
a) Ask for an empty Bunsen flask to put out a fire.

b) Ask the teacher to turn it off.

¢) Turn off the gas.

C.  What should be there on the bench during an experiment?

a) If you are a girl, there should always be a mirror, a cosmetics bag and a
mobile phone.

b) There should be only necessary chemicals and required chemical glassware.
c) There should be only chemicals and maybe a couple of sandwiches by a cup
of coffee.

D.  How should you heat solid or liquid substances?
a) While heating it’s necessary to let your group mate
look into the test tube.

b) You should make up a fire first.

c¢) Look neither at the bottom of the test tube nor
directly into it while heating.

E.  What should you do if you need some
chemicals?

a) Take everything you like in the lab.

b) Find the necessary chemicals according to the
labels.

c¢) Bring along everything you need.
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F.  The glassware item you need for the experiment should always be ...
a) taken from the new package and thrown away after being used.
b) clean enough for using and washed after the experiment.

c) unwashed so that to know the results of the previous experiments.

G.  What should you do with chemical excess at the end of your work?
a) Offer it to your best friend.

b) Return back to the teacher.

c) Place it into a special glass jar.

H.  How should you work with toxic or pungent substances?
a) Just refuse to do it.

b) Charge a junior with such important mission.

c¢) Use the fume hood immediately.

L. How should you heat volatile highly inflammable substances?
a) You should do it directly with a flame.

b) Does theses properties matter anything?

c) It is necessary to use a hot water bath.

J. How should you work with bromine?

a) All experiments with bromine should be performed in a fume hood, in splash-

prove safety goggles and gloves.
b) All experiments with bromine require especially fragile glassware.

¢) You should remember that this substance is not toxic and never causes burns.

K.  How should you improve the efficiency of your work in the laboratory?

a) It is necessary to use your personal audio equipment while working.

b) It is necessary to have synthetic finger nails as they keep your fingers safe.
c) It is necessary to always perform the experiments precisely as you were

instructed.

all at once.

diluted one refuse to perform an experiment.

" acid is?
M.  Where evaporating dishes and crucibles should be placed?
a) They should be placed on wire gauze to cool.
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L.  How should you dilute a concentrated acid?
a) Always add the acid slowly to the water while
stirring to avoid splattering and releasing the heat

b) Never take a concentrated acid. If there is no a

c) Does it matter at all what the concentration of an



b) They should immediately be cooled with water.
c¢) Everything you need should be on your lab bench.

N.  What should you do after finishing the experiment in the laboratory?
a) Cry ‘Hurrah!’, jump over the bench and rush to the canteen.

b) Leave the laboratory after putting your working place in order.

c¢) Inform every person in the laboratory about your success.

O.  Your laboratory is supplied with the new apparatus. You don’t know how
it works. What would you do?

a) Ask the laboratory assistant to do the work for me.

b) Try to find instructions and read them thoroughly.

c) Start pushing every button I see until it works properly.

19. Below you can see a sixteenth-century alchemist’s laboratory. The man in
the middle is making nitric acid, used for separating silver and gold.

Name the processes these workers are monitoring.

20.  Glass chemistry lab beakers are used for routine measuring and mixing.
Are these lab beakers useful for accurate volume measuring?

21.  Whatis a burette used for?
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22. Boiling flasks, or Florence flasks, are highly resistant to breakage due to
heating or chemical attack. A flat bottom boiling flask can be used on a wire
mesh, while a round bottom one needs a clamp.

Why do you think boiling flasks should be resistant?

23. Graduated cylinders are handy for accurate measurements of small
volumes of liquid that can’t be done with beakers and flasks.
What does the term ‘handy’ mean?

24.  Complete the sentence: The pH of a solution indicates how acid or
alkaline the solution is. A pH of less than 7 indicates that it is an ..., and a pH of
more than 7 indicates that itis an ... .

What is the origin of the figure expressing the acidity or alkalinity of a
solution?

25.  What items of glassware are named after outstanding scientists?
Do you know the names of the scientists?
Find information about these scientists and their discoveries.
Name and describe each flask pictured below.
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26. Translate the descriptions of the glassware and complete them with the
proper names of each item.

A ... flask is a vessel designed to provide very good thermal insulation.
For instance, when filled with a hot liquid, the vessel will not allow the heat to
easily escape, and the liquid will stay hot for far longer than in a typical
container. The ... flask was named after its inventor, the Scottish physicist ...
(1842-1923).

A more modern piece of glassware with roots in the brewing industry is
the ... flask, round-bottomed and long-necked to trap splashes from material
being boiled for analysis. It was devised by ... to solve a beer-related problem.

A very common use of the ... flask in laboratories is the storage of liquid
nitrogen; in this case, the leakage of heat into the extremely cold interior of the
bottle results in a slow boiling-off of the liquid (a pressure relief valve is
provided to prevent pressure from building up). The excellent insulation of the
... flask results in a very slow boil and thus the nitrogen lasts a long time
without the need for expensive refrigeration equipment.

An ..., also known as a conical flask, is a widely used type of laboratory
flask. It is named after the German chemist ..., who created it in 1861.

...’s solution was to design a flask with, in essence, two still heads
stacked one above the other - the first to hold the capillary and the second for the
thermometer. A ... flask is a glass laboratory item with a U-shaped neck, used
for distillation.

... flasks are suitable for heating liquids, e. g. with a Bunsen burner. The
flask is usually placed on a ring held to a ring stand by means of a ring clamp. A
wire gauze mesh or pad is usually placed between the ring and the flask to
prevent the flames from directly touching the glass in the same manner as for a
beaker. When heating (or cooling) in a water bath the flask can be clamped by
the neck to a stand or a hooped weight may be placed over the conical part of
the flask to prevent it from floating in the bath.

27. Early Islamic chemists Jabir ibn Hayyan, Al-Kindi
and Al-Razi contributed key chemical discoveries. A
special apparatus called alembic still or retort was able to
fully purify chemical substances.

Can you name this apparatus?

What was it used for?

28. Cork and rubber stoppers are used to seal glass test tubes and other types
of glass to keep out airborne contaminants.
What is the functional difference in using cork and rubber stoppers?

29. A late sixteenth-century Dutch illustration of a chemical laboratory by Jan
Van der Straet (1523-1605) is a mural in the palace of Cosimo de’ Medici.
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What period of chemistry do you think this mural is connected with?

30. Below you can see a list of the most common techniques.

Bioanalysis is a sub-discipline of the branch of chemistry covering the
quantitative measurement of xenobiotics (drugs and their metabolites, and
biological molecules in unnatural locations or concentrations) and biotics
(macromolecules, proteins, DNA, large molecule drugs, metabolites) in
biological systems.

Chromatography where an analyte is separated from the rest of the sample
so that it may be measured without interference of other compounds.

Gravimetric analysis describes a set of methods for the quantitative
determination of an analyte based on the mass of a solid.

In voltammetry information about an analyte is obtained by measuring the
current as the potential is varied.

Microscopy is the technical field of using microscopes to view samples
and objects that cannot be seen with the unaided eye.

Potentiometry is the field of the branch of chemistry in which potential is
measured under the conditions of no current flow.

Spectroscopy 1s based on the interaction of an analyte with
electromagnetic radiation.

Titrimetry is based on the quantity of reagent needed to react with the
analyte.

What branch of chemistry is this wide variety of techniques used in?
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31. Name these items of chemical glassware.

32. Describe the functions of each glassware item.

33.  Write down the formula of industrial preparation of hydrogen chloride by
the combustion.

34.  Although there are thousands of chemical reactions, a significant number
of them, especially those that are not organic ones, can be classified according to

four general patterns: combination, decomposition, displacement, and exchange.

Below you see the descriptions of the reactions.
Can you name each reaction according to the general classification?
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During this reaction, “partners” in compounds exchange their partners.
One type of this reaction is called a neutralization reaction, the reaction between
an acid and a base. The reaction of sodium hydroxide (lye) with hydrochloric
acid is an example of such type.

Write down the reaction.

The second type of reactions can be considered to be the reverse of a
combination reaction during which two or more products are formed form one
substance (the reactant). This reaction is used industrially to produce large
quantities of lime.

What compounds are formed from calcium carbonate (limestone) at
high temperatures during this type of reaction?

The third type of reaction is one in which two or more substances (the
reactants) form a single product.
Write down the reaction to form table salt.

The physical states of reactants and products are included where
necessary. The symbols used are: (s) for solid, (1) for liquid, (g) for gas, and (aq)
for aqueous (water) solutions.

Modify the above written equation according to the physical states
mentioned.

The forth type of reaction (also called a single replacement reaction)
occurs when an element reacts with a compound to form a new compound and
release a different element.

An example is the reaction that releases silicon from sand via its reaction
with carbon. When the reaction’s product is further purified, the silicon can be
used in computer chips.

Write down and modify the reaction.

35. What processes can be performed with the help of such equipment?
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36. What chemical compound could be used for painting this horse in
primeval ages?

37. Analytical methods can be separated into classical and instrumental.
Classical methods are also known as wet chemistry methods. Instrumental
methods use an apparatus to measure physical quantities of the analyte.

Distinguish the listed below methods as either a classic or instrumental
one.

Chemical tests, electrochemical analysis, flame test, gravimetric analysis,
hybrid techniques, mass spectrometry, microscopy, qualitative analysis,
separation, spectroscopy, thermal analysis, volumetric analysis

38.  What do you see in the photos?

What is the name of the most commonly used apparatus in the
chemistry laboratory?

What parts does this apparatus have?

Can you define every part of it?
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39.  What precautions must be followed while using the Bunsen burners?

40. Complete the sentences describing the rules of keeping the apparatus in
order.

All apparatus should be kept at their proper places after experiments so
that ...

All kinds of glass apparatus must be cleaned properly after use as ...

Cleaning with ordinary detergent is suggested. A solution of ... is made
and with its help and with the help ofa ...

In case of nasty or extremely dirty apparatus, ...

After cleaning with detergent solution or dilute chromic acid, the
apparatus should ... [32]

41. Which containers are used to measure volume?

42.  What is a desiccator?
What is it used for?
What types of desiccators do you know?
Describe the main parts of a desiccator.

The Desiccator

perforated mesh

Ok
QPRI
Selppa0s

drying agent

(calcium chloride)

43. Nitric acid is a mineral mono-basic acid. It is a strong oxidizing agent and
can easily oxidize metals and nonmetals. It is used in the manufacture of
fertilizers, silk industry, explosive materials, etc.

There are three methods of industrial preparation of nitric acid.

e The first method which used NaNOj is called Chile saltpeter’s
method.

e The Birkeland — Eyde process was developed by Norwegian
industrialist and scientist Kristian Birkeland along with his business partner Sam
Eyde in 1903, based on a method used by Henry Cavendish in 1784.

e The principal method of nitric acid manufacturing is the catalytic
oxidation of ammonia. In the method developed by the German chemist
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Wilhelm Ostwald in 1901, ammonia gas is successively oxidized to nitric oxide
and nitrogen dioxide by air or oxygen in the presence of a platinum gauze
catalyst. The nitrogen dioxide is absorbed in water to form nitric acid. [5]

Can you restore the correct sequence of steps in nitric acid production?
Translate the description of acid manufacturing.
Write the reactions for each stage.

NO, absorption (formation of HNO3): Nitrogen dioxide from secondary
oxidation chamber is introduced into a special absorption tower. NO, gas passed
through the tower and water is showered over it. By the absorption, nitric acid is
obtained. Nitric acid so obtain is very dilute. It is recycled in absorption tower so
that more and more NO, get absorbed. HNOj after recycle becomes about 68%
concentrated.

Concentration: In order to increase the concentration of HNOj; , vapour of
HNOj; are passed over concentrated H,SO,4. Being a dehydrating agent, H,SO4
absorbs water from HNO; and concentrated HNOj; 1s obtained.

Primary oxidation (formation of nitric acid): Oxidation of ammonia is
carried out in a catalyst chamber in which one part of ammonia and eight parts
of oxygen by volume are introduced. The temperature of chamber is about
600°C. This chamber contains a platinum gauze which serves as catalyst.
Oxidization of ammonia is reversible and exothermic process. Therefore
according to Le Chatelier’s principle a decrease in temperature favours reaction
in forward direction. In primary oxidization of 95% ammonia is converted into
nitric oxide (NO).

Secondary oxidation (formation of nitrogen dioxide):
Nitric oxide gas obtained by the oxidation of ammonia is very
hot. In order to reduce its temperature it is passed through a heat
exchanger where the temperature of nitric oxide is reduced to
150°C. Nitric oxide after cooling is transferred to another
oxidizing tower where it is oxidizing to NO, at about 50°C.

44. What is the name of the types of titration reactions expressed by the
folowing equations?

e MnO, + 5Fe,” + 8H' ~ Mn*" + Fe** +4H,0
e Ag +Cl — AgCl|
e HCI +NaOH— NaCl + H,O

45.  What acid is available in two forms: either as a solution of hydrogen
chloride in water or as a colourless fuming gas?

46. You are to test the acid-base levels of vinegar, lime juice and soap.
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What do you need for making such a procedure?
47. Hydrogen chloride may be prepared in the laboratory by heating
concentrated sulphuric acid with sodium chloride.

Write down the reaction.

48. Below you can read the principles of analytical balance working.

Can you arange these principles in the correct order?

o An analytical balance measures masses to within 0.0001 g. Use
these balances when you need this high degree of precision.
o Before recording the mass, close the glass doors and wait until the

stability detector lamp goes out. Record mass of solid.

o Carefully add the substance to be weighed up to the desired mass.
Do not attempt to reach a particular mass exactly.

o Close the sliding glass doors.

o Place creased, small weighing paper on the balance pan.

o Press the control bar to cancel out the weight of the container or
paper. The display will again read 0.0000.

o Turn the balance on by pressing the control bar. The display lights
up for several seconds, then resets to 0.0000.

49. This is the scheme of a chemical laboratory.
Can you describe it? What do you see?
Would you like to work in such a laboratory?
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UNIT S. FINAL TESTS

To think is to practice brain chemistry.
Deepak Chopra (1946 —)

12" YEAR
Test 1

1. Name each part of speech and single out the appropriate suffix. Translate
the following words into Russian:

Hard — harder —hardly

Use — useful — usage — useless

One — only — the only

True — truly — truth

Danger — dangerous

Like — likely

2. Complete the sentences by using either pronoun “some” or “any”:
a) I’ve met (1) people, but I don’t have (2) real friends yet.

b)  I'd like to male (3) friends, but [ haven’t met (4) young people yet.
c) There are (5) biscuits left, but there isn’t (6) cake.

d)  Iknow you speak (7) French, but do you speak (8) German?

e)  Ithought I had met (9) of the people but I don’t know (10) of them.
f) Have you (11) idea what time it is?

3. Rewrite the sentences using Passive Voice:

a)  We received this letter after his departure.

b)  Have dogs ever attacked you?

c) Who discovered the circulation of blood?

d)  The doctor prescribed her new medicine.

e) Everybody laughed at this funny animal.

f) We shall insist on strict discipline.

g)  They teach three foreign languages at this school.

4, Translate the following sentences into Russian:

a) Bo3ayx MOKHO pa3ioKUTh HA COCTABISIOIINE €TI0 YACTH.

b)  Bce rassl cxxuxaroTcs npu Temieparype Baiie -273°C.

C) [InaBneHue, KUNEHWE BEIIECTB, M3MEHEHHE MX (OPMBI, HarpeBaHUE WU
OXJIAXKJICHHUE — BCE OTH SIBJICHUS HA3bIBAIOTCA (PU3UUCCKUMH.

d) Takue wuW3MEHEHHUs BEIIECTB, B pe3yJbTaTe KOTOPHIX W3 OJHUX
MOJy4aroTCs  JIPyrHe,  Ha3bIBAIOTCS  XMMHYECKUMH  SIBJICHUSMH,  WIH
XUMHUYECKUMH PEAKITHSIMH.
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e) B pesynbrare Gpuznueckux U3MEHEHHU COCTaB BEIIECTBA HE MEHSIETCH.

Test 2

1. Translate the following sentences into Russian:

a) The sections of the house are planed according to a type design.

b)  Mendeleyev designed his Table quite uniquely.

c)  Mendeleyev tried hard to find more suitable places for those elements.

d) Al their efforts to place those elements according to their properties
ended in failure.

e)  Ordinary iron behaves chemically like an active element.

f) The behavior of platinum metal is peculiar.

2. Translate into Russian with the help of comparative degrees:
a) The more you read, the more you know.

b)  The more you study, the better you know the subject.

c) The more powerful our industry is, the stronger is our state.

3. Choose the correct form:

a)  The porter will (bring, be brought) your luggage to your room.

b)  Your luggage will (bring, be brought) up in the lift.

C) You may (leave, be left) your hat and coat in the cloak-room downstairs.
d) They can (leave, be left) the key with the clerk downstairs.

e) From the station they will (take, be taken) straight to the hotel.

f) Tomorrow he will (take, be taken) them to the Russian Museum.

g) At the station they will (meet, be met) them in the hall upstairs.

4. Translate the following sentences into Russian:

a) OKuCHBl SBISIOTCS COCAUHEHUSIMU, OOpPa30BAaHHBIMU MYyTEM COCIMHEHUS
KAaKOro-HUOYAb 3JIEMEHTA C KUCIOPOJOM.

b)  Bopna ucnapsiercs npu HarpeBaHUM.

C) Tak Kak BOJOPOJ — CaMbIil JIETKHM M3 BCEX BEIIECTB, €r0 IIOTHOCTh
HaUMEHbBIIAs.

d)  CymectByer MHOro NEpeKUCHbIX coeauHeHui. [lepexkuch BomOpoaa
SIBJISIETCS POCTEUIITUM U3 HUX.

e)  PactBopeHHOE BemecTBO 4acTO ocaxkaaercs B (hopMe KpUCTAILIOB.

Test 3

1. Give the definitions of the following terms:
Matter, inorganic chemistry

112



2. Translate the abstract into Russian:

After the discovery of helium and argon the existence of neon, krypton,
xenon and radon was clearly indicated by the periodic law, and the search for
these elements in air led to the discovery of the first three of them; radon was
then discovered during the investigation of the properties of radium and other
radioactive substances. While studying the relations between atomic structure
and the periodic law Niels Bohr pointed out that element 72 would be expected
to be similar in its properties to zirconium. G. von Hevesy and
D. Coster were led by this observation to examine ores of zirconium and to
discover the missing element which they named hafnium.

Test 4

1. Give the definitions of the following terms:
Structure, chemistry

2. Translate the abstract into Russian:

The “zero” group was added to the periodic table after the discovery of
the inert gases helium, neon, argon, etc., by Lord Rayleigh (1842-1919) and Sir
William Ramsay (1852-1916) in 1894 and the following years. A similar form
of the periodic table was devised in 1895 by the Danish chemist Julius Thomsen
(1826-1909). After the discovery of the electron by the English physicist Sir
J. J. Thomson (1856-1940) and the development of the theory of the nuclear
atom by Ernest Rutherford (1871-1937), it was suggested in 1911 by the Dutch
physicist A. van den Brock that the nuclear charge of an element, which we now
call its atomic number, might be equal to the ordinal number of the element in
the periodic table.

Test 5

1. Give the definitions of the following terms:
Substance, concept

2. Translate the abstract into Russian:

The development of our understanding of the behavior of gases provides
an interesting example of the scientific method. Our knowledge of the physical
world depends entirely on experiment. Some experiments are carried out, such
as those made by Boyle on the compressibility of gases. A generalization is then
induced from the results — a statement which has been carried out, but also
predicts the results which can be expected of further experiments. The
generalization obtained by this process of induction, if it is confirmed by the
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results of further experiments selected at random from the great number of
conceivable pertinent experiments, is called an experimental law.

Test 6

1. Give the definitions of the following terms:
Composition, organic chemistry

2. Translate the abstract into Russian:

In 1862 the French chemist A. E. B. de Chancourtois arranged the
elements in the order of atomic weight on a helical curve' in space, with
corresponding points on the successive turns of the helix differing by 16 in
atomic weight. He compared corresponding points and suggested that “the
properties of elements are the properties of numbers”. The English chemist
J. A. R. Newlands in 1863 proposed a system of classification of the elements in
order of atomic weights, in which the elements were divided into seven groups
of seven elements each.

Test 7

1. Give the definitions of the following terms:
Scientific method, property

2. Match the beginnings of the sentences with the endings:
A. A man or a woman who selects chemistry as a profession...
B Silicon oil consists of long, thin, flexible molecules...

a) ...which at low temperatures are nicely coiled up.

b) ...may at the same time work to discover something new.
Test 8

I. Give the definitions of the following terms:

Empirical, principle

2. Match the beginnings of the sentences with the endings:
A. Our knowledge of the cells and molecules which make up the human body is
not yet great enough to provide an understanding of...

1 .
Helical curve — cniupanbsHas kpuBas
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B. A chemist may become a teacher...
C.  The degenerative diseases are the most common causes of death...

a) ...and they present an imposing challenge to the medical research worker.
b) ...what these diseases really are.

C) ...places no limitations on what he will do with his life.

Test 9

1. Give the definitions of the following terms:

Law, animate

2 Match the beginnings of the sentences with the endings:

A If a person selects a profession other than chemistry...

B. Inrecent years we have seen the discovery of sulfa drugs and penicillin...
C Other oils become more fluid as the temperature is raised...

a) ...which have largely overcome the danger of the infectious diseases.
b) ...he may use his chemical knowledge to overcome unexpected problems.
c) ...because at the higher temperatures the molecules undergo more violent

thermal agitation.

Test 10

1. Give the definitions of the following terms:
Ratio, branch

2. Find the correct ending for the sentence:

The final and most important step in the development of the periodic table
was made by ...

a) ...Meyer. b) Mendeleyev. c) Ramsey.

3. Translate the abstract:

A man or a woman who selects chemistry as a profession does not thereby
place narrow limitation on what he will do with his life. He still has many roads
open to him — he may become a teacher, and at the same time work to discover
something new, to bring deeper understanding into the science; may be a
research man, working either with inorganic substances or with organic ones,
with metals or with drugs; he may help to control great industrial processes, to
develop new ones; he may collaborate with medical workers in the control of
disease. Even if he selects a profession other than chemistry, he may find
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himself using this chemical knowledge not only in his everyday work but also
on overcoming unexpected problems.

Test 11

1. Give the definitions of the following terms:
Inanimate, error

2. Find the correct ending for the sentence:
A well-educated man or woman needs to have an understanding of the
material world in which they live as well as of literature and history...

a) ...and they may find great pleasure in the appreciation of new knowledge
as it results from scientific progress.

b) ...as 1t is now significant for international affairs and politics as well as
for industry.

c) ...because a good understanding of chemistry is a necessity or a help in
nearly every profession.

Test 12

1. Give the definitions of the following terms:
Composition, compound

2. Find the correct ending for the sentence:
Memorizing facts will not determine your ability as a student of
chemistry...

a) ...as the number of these facts is enormous.
b) ...as their number has been increasing rapidly year by year.
c) ...but inability to learn them might be interpreted as showing improper

application on your part.

Test 13

1. Give the definitions of the following terms:
Universe, oxide

2. Find the correct ending for the sentence:
Chemistry has not progressed so far as physics...
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a) ...because a discussion of the special properties of individual substances
has not yet been incorporated into chemical theory.

b) ...for some parts of physics have now become essentially theoretical
sciences.

C) ...as even the simpler phenomena of chemistry are not observed in our
everyday life.

34" YEAR
Test 1

1. Ilepeseoume npeonodicenue, 6 KOmopom mecmoumenue that sensiemcs
3ameHumenem CyulecmeumeibHo2o:

a) The fact that gases can be converted into liquids which possess the
property of cohesion proves that the molecules of a gas attract each other.

b)  The amount of heat liberated by very slow oxidation such as rusting of
metals and the decay of wood is the same as that liberated by rapid combustion.
c) That water is a compound was proved at the end of the 18™ century.

2. Ilepesedume npednodiceHue, 8 KOMOPOM MeCHOUMeHUe One AGJAencsl
3ameHumenem cyulecmeumenbHo2o:

a) The difference between combustion on the one hand and corrosion and
decay on the other is one of the rates of reaction and the temperature at which
these reactions take place.

b)  In order to learn the properties of a substance one must have it in its pure
form.

c)  Among the substances unaffected by oxygen one should mention the inert
gases.

3. Ilepesedume npednodicenue ¢ __OONOIHEHUEM, _BbIPANCEHHLIM _JUYHbIM
MEeCmouMeHueMm it:

a)  Through this catalytic cracking it became possible to increase greatly the
amount of gasoline obtained from the petroleum.

b)  Because of the partial decomposition of the carbide grey-cast is softer
than white-cast iron, it has a higher melting point and it is much more suitable
for castings.

c)  Those who study chemistry know that the law of conservation of mass
makes it possible to write chemical equations.

4. Ilepeseoume npeonodcerue c UHDUHUMUBOM 8 dyHKUUU
obcmosamenbcmea ueau:
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a) It is possible to find a certain type of the catalyst which could prevent the
reaction from slowing down.

b) It would be difficult to fractionate such a mixture by distillation.

C) To obtain good results in the experiment one must work hard.

5. Llepesedume npeoioxceHue, He cooepaicauiee cyOveKmmulil
uHuHUmMUBHBLLL 0O0POM.:

a) A mixture has been assumed to contain no less than two ingredients.

b)  Each student was instructed to report the per cent of aluminum in this
sample.

c) The samples were thought to be dry when no further loss of weights was
observed.

6. Ilepesedume npednosicenue, ne codepicauiee unuuumus 6 GyHKyuu
onpeoenenus.

a) The process to be treated subsequently in detail is known as ionization.

b)  These substances can be made to liquefy by methods to be described later.
c)  Letus assume the atomic weights to be integral.

7. Llepesedume npeodnooicenue, cooepaicaujee npuoamo4Hoe 8PeMeHU:

a)  As the temperature is raised the total vapour pressure increases.

b) As he was making his experiment he observed an interesting
phenomenon.

c)  As chlorine is 2.5 times heavier than air it may be collected by displacing
air.

8. llepesedume npeodnooicenue, codepicauiee npuoamoyHoe YcioB8usL:
a) Since aluminium is light and strong, it is widely used in industry.
b)  You will finish your experiment in time provided you work hard.
c) One must be very careful with mercury as it is poisonous.

9.  Ilepesedume npednoscenue, He umerouee NPUOAMOUHO20 MEeCMaA.:
a) I found the book where I had left it.
b)  Wherever she lived, she always found friends.

.
c) If a piece of tin is warmed, it melts. BRI |
@®

S

@

10. Kaxou cow3 66800um npuoamouynoe npeoodceHue

HPUYUHDBL:
a) if b) through c) because
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Test 2

1. Onpeoenume mun npudamouHo20 nPeoJOHCeHUL:
Any element when it combines with oxygen forms an oxide.

2. Onpedenume 3uauenue mecmoumenus that:
The melting point of titanium is 2000” above that of aluminium.

3. Onpedenume mun ycio8H020 npudamo4H020 NPeoOHCeHUL:
If a substance cannot be decomposed or produced by combination of other
substances, it is called an element.

4.  Ilepesedume ycnogHoe npedyoxcenue 8mopo20 muna:

a)  If water had been poured into concentrated sulphuric acid, an explosion
would have occurred.

b)  Ifan aqueous solution of chlorine yellow in colour is exposed to light, the
yellow colour will gradually disappear.

c) The volume the gas would occupy provided it was dry is less than that
which it occupies when water vapour is present.

5. Hsmenume npeonogicenue, UCnonwb3ys  CYObekmublll  UHQOUHUMUBHbLL
obopom:

We know that red phosphorus is a more stable form that white
phosphorus.

6. Tloouepknume obvexmuvli UHGDUHUMUBHBIY 0OOpOm:
We believe an atom to contain three kinds of particles.

7. Ykaoicume npasunvhbiii nepesod npednodicenust:

The reaction found to occur in steps will be thoroughly studied.
a) Peakuus Obuta wu3ydeHa, W OBbUIO TIOKAa3aHO, YTO OHA MPOTEKAET
CTyNEeHYaTo.
b)  Peakums, koropas, Kak Hai{IeHO, MPOTEKAET CTymneH4aTo, OyAeT
TIIATEIBHO UCCIIEIOBAHA.
c) [lonyuennas peaxkuust OyJeT NpOTEKaTh CTYIEHYATO.

8. Hazosume ¢pynxyuro ungunumuea:
To determine the volume of a gas at a definite temperature is rather easy.

0. Bulbepume npasuivhoe okoHuanue npeonodiceHus:
Chemistry has not progressed so far as physics...
a) ...because a discussion of the special properties of individual substance

has not yet been incorporated into chemical theory.
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b) ...for some parts of physics have now become essentially theoretical
sciences.

C) ...as even the simpler phenomena of chemistry are not observed in our
everyday life.

10.  Hanuwume dhopmyay xumuuecko2o coeoOunerus:
Rubidium silver 1odide

Test 3
1.  Buwibepume npasunvhoe nasganue xumuiecko2o coedunenus: Agl
a) Silver 1odide b) Potassium silver iodide ¢) Aurum iodide
2.  Buwibepume npasunvnoe onucanue 2asa:
Hydrogen is
a) ...a colourless gas that burns easily and it the lightest element in the
universe.
b) ... a colourless odourless gas that forms four-fifths of the air and is an
essential part of all animal and plant life.
C) ...a poisonous strong-smelling pale yellow gas that is the most reactive of

all the elements.

3. Buibepume npasunvroe onucanue:

A poisonous strong-smelling greenish-yellow gaseous element, used in
water purification and as a disinfectant, and, combined with sodium, to make
common salt is ...

a) chlorine. b) chloride. c) chlorate.

4. Buvlbepume npasunvhoe onucanue snemenma:

A light malleable silvery-white metallic element that does not rust and is
covered with an oxide film is ...
a) silver. b) aluminium. c) steel.

5. Buvlbepume npasunvroe okonuanue npeonodiceHus:

The simplest unit of a chemical compound that can exist, consisting of
two or more atoms held together by chemical bonds is ...
a) molecule. b) mole. c) atom.

6.  Buwibepume npasuivhoe OKOHYAHUE NPEOTIOHCEHUSL:
The Dutch physicist van den Brock dealing with the periodic system
suggested that ...
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a) ...the determination of the correct values of the atomic numbers may be
done by the study of the X-ray spectra of the elements.

b) ...the nuclear charge of an element might be equal to the ordinal number
of the element in the periodic system.
C) ...the periodic table may be interpreted in terms of electronic structure of
atoms.
7. Buvlbepume npasunvhbiii nepegod noduepkHymozo cioea:

In the Earth’s crust helium appears to be essentially non-existent.
a) MOSIBJISIETCS b) oka3biBaeTcs c) oOHapyXUBaeTcs
8. Buibepume npasuibHbiii nepesod noOuepKHymou 2pynnul clog:

All we have to add are halogens.
a) Bce, uto mMbI okHBL...  b) Bee, uto Mbl umMeeM...  ¢) Bce MbI umeem. ..
9. Buvlbepume nyosicnyio epammamuyeckyio popmy:

All you have ... is to mix the finely powdered substance in definite
proportions.
a) ...done... b) ...do... c) ...to do...

10.  Vkaowcume npasunvubslii nepesoo ciosa for:
There is no reason for this electron shell to accept electrons.

a) ... b) Tak kax... c¢) JIist TOro 4ToOHI. ..
Test 4

1. llepesedume npednooicenue, 20e MecmoumeHue it A6uiaemcs 3amMeHunmenem
CyulecmeumenbHo2o:

a) It is common knowledge that chemical science is part and parcel of man’s
everyday existence.

b)  If you take biochemistry, it is the branch that will tell us what life is.

c) It is these hybrid branches that almost daily bear the most remarkable
fruit.

2. Boibepume npasunvubiii nepesod npeoiodicenus:

It was found that atomic weights were an unreliable footing for the
Periodic Law.
a) Hamum, d4ro aroMHBIM BeC SBISAETCS HEHAACKHOW ONMOPOM IS
MIEPUOTUICCKOTO 3aKOHA.
b)  AToMHBIN Bec, KOTOPBI ObLT OOHAPYKEH, OKa3aJCsd HEHAJIEKHOM OMopoit
JUTSL TIEPUOTMYECKOTO 3aKOHA.
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C) ATOMHBIM BeC OKazajucs HCHAACKHBIM IS OTKPBITHA IICPUOAUICCKOIO
3aKOHa.

3. Ilepesedume npednosicenue, 8 KOMOpom clogo for evinoansem
@YHKYUIO c0103a NPUYUHDL:
a) Chemists now often use platinum laboratory ware for their experiments.
b)  They say that miracles don’t happen, but for reasons unknown the four
gaps of the Periodic table remained vacant.
C) It could be a great surprise to chemists for it was not impossible that its
properties would be weakly metallic.

4.  Ilepesedume npeonosicenue, 8 KOMOPom 2na2on to have gvipasicaem
Q0ICeHCmBOB8aHUE:
a) There remained several “blank™ spaces in the Periodic table which had to
be filled.
b)  Physics and chemistry had made tremendous progress by the twenties of
last century.
c) The Periodic System has curios groups of elements whose atoms have
quiet a peculiar constitution.

5. Buvlbepume npasunvhblii nepegod nepeoco c1o6a 8 NpeonoAHCeHUuU:

Since all the lanthanides have three electrons in their outer shells, they are
trivalent, as a rule.
a) Iloxa... b) C Tex nop Kak... c¢) Tak kaxk...

6. llepesedume npeodnoowcenue, 8 KoOmopom mecmoumenue that sensiemcs
3ameHumenem cyulecmeumenbHo20:

a) That is why chemists found it possible to place all the lanthanides in one
single box together with lanthanum.

b) He accomplished the first chemical reaction, that of combustion.

c) They say that miracles don’t happen.

7. Ilepesedume npednoswcenue, 6 KOMOPOM UHDUHUMUBE BbINOIHAEM
@DYHKYUIO 0OCmOosmeIbecmea yeu:

a)  To put it more exactly, the valence bonds between the hydrogen and the
oxygen atoms must be weakened.

b)  These compounds had no inclination to enter into chemical reactions.

c) To combine into a water molecule hydrogen and oxygen must collide.

8.  Buibepume mysscnyio epammamuieckyio opmy:
The salt combines with water ... crystals.
a) Formed a) to form c) forms
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0. Ilepesedume npednosicenue ¢ UHGUHUMUBOM 8 PYHKYUU ONPeOeNeHUSL.

a) It would be interesting to note that five elements: carbon, nitrogen,
oxygen, phosphorus and sulphur make the molecular building blocks of living
matter.

b)  Gold was the first of the metals to become known to man.

c) Some elements were named to immortalize the names of great scientists:
curium, mendelevium, einsteinium, etc.

10.  Bwibepume npasuiibibiil nepesoo nOOYEepPKHYMOU 2DYNNLL CI086:
What was to be done about it?
a) OBLIO CIIEeIaHO b) nenanock C) CIea0Balio CaeaTh

Test 5

1.  Bwibepume nyscuyro epammamuieckyio popmy:
He would have paid clearly to make helium ... like the other.
a) ...to behave... b) ...behave... c) ...behaved...

2. llepesedume npednoocenue, codepaicauiee uHuUHUMUE 8  DYHKUUU
obcmosimenvcmea yenu:

a)  Rhenium is known to form negative univalent ions.

b)  To balance one cube of osmium is not an easy task.

c) To balance one cube of osmium we would have to put on the other tray
three cubes of copper and two cubes of lead.

3. llepesedume npeodnooicenue, 6 Komopom that evinoansem QyuKyuio
3ameHumens CyuecmeumenbHo2o:

a)  What is the difference between metals and non-metals? That is a good
question to start with.

b)  The density of lithium is almost half that of water.

C) That is why the alkali metals are chemically the most active of all known
metals.

4. Ykaorcume, kaxoe cyujecmsumenbHoe 3aMeHeHO CLI080M Ones:

The observant eye can discern metals dark-grey like sea water and shiny
silvery ones which reflect solar rays like a mirror.
a) eye b) rays c) metals

5. Buibepume npasuibHbiii nepesod noouepKHymou 2pynnul clog:

The atoms of one of the elements give away electrons, and those of the
other accept them.
a) aTOMBI IPyTUX b) Te npyrue C) ApyTHE JIEKTPOHBI
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6.  Buwibepume npasunivbhblii nepesod nooYepKHYmou epynnbsl clos:
It doesn’t take much more to complete the list of the chemical “alphabet”.
a) OH He Oeper... b) 310 He Tpebdyercs. .. c) He tpebyercs. ..

7. Buibepume npasunvbhbwiii nepesod unguuumusa 6 QyHKyuy onpeoeieHus:
He was the first to draw attention to the unlimited supply of nitrogen in

the atmosphere.

a) ... ObLI MepBBI U OOpaTUI BHUMAHMUE. ..

b) ... IEpBBIM O00paTUJI BHUMAHHUE. . .

c) ... OBLI MepBBIM, KTO OOpaTUI BHUMAHHUE. . .

8. Vxaorcume  npasunvuviii _nepesod  cyObekmHno20  UHQOUHUMUBHO2O
obopoma:
It was found to be an excellent fertilizer.
a) bbino HaliieHo OTIAMYHOE yI00peHueE.
b) OH ObL1 HailieH, YTOOBI OBITH OTJIMYHBIM YJ0O0pEHHUEM.
C) OO6HapyKeHO, YTO 3TO OTJIIMYHOE YAOOpEHHUE.

9. Onpedenume, Kkakoe cyujecmsumenbHoe 3amMeHeHo mecmoumenuem that:
Another very interesting role of uranium and its compounds is that of

catalysts for many chemical reactions.

a) Role b) Uranium ¢) its compounds

10. Bosibepume npasuibhbviili nepesod NOOYEPKHYMOU 2PYNNbL CN06, VKANCUME
dyukyuro crosa for:
For it was uranium that started the first nuclear reactor.
a) Ji1st 3TOrO OBLT ypaH, KOTOPHIL. ..
b)  Tak kak 3To ObLT ypaH, KOTOPBIIl. ..
C) Tak Kak UMEHHO ypaH...

Test 6

1. llepesedume npednodicenue, 8 KOMOPOM cKazyemoe He umeen MoOaIbHOe
3HaueHue QOIHCeHCMBOBAHUSL:

a) White phosphorus should be handled with extreme caution.

b)  For this reason it is to be under water.

C) Scientists had to create synthetic substances possessing better properties.

2. Ilepesedume _npednodicenue, 6 KOMOPOM _UHDUHUMUE _BbINOIHAEN
@yHKUUIO 0b6Ccmoamenbcmea yeau:
a)  Every chemical change is certain to involve physical changes as well.
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b)  Oxygen is used to enrich the air blast during the production of iron from
ore in the blast-furnace.
c) A catalyst is necessary if a reaction is to occur in a short length of time.

3. Ilepesedume npeonodicenue, 8 KOMopom mecmoumenue that evinoansem
@yHkyuo coiosa:

a) It is ozone that makes the air seem cleaner.

b)  Drinking water treated with ozone has a more pleasant taste than that of
chlorinated one.

c)  The tendency of matter to sacrifice energy in its drive toward stability is a
property that all of us have observed many times.

4.  Ilepesedume npeonosxcenue, 8 KOMopom 21a2on to have umeem sHauenue
QONHCEHCMBOBANUSL:

a)  We would have to wait millions of years “to burn” even a fraction of
hydrogen.

b)  This concept has nothing to do with the problem in question.
c) These scientists have to the general astonishment of the assembly
discovered a new element as well.

5. Ilepesedume npeodnooicenue, 8 KOMOPOM CLOBO AS BbINOAHAEM (DVHKYUIO
colo3a:

a) It is known that various organisms contain such elements as cobalt,
10dine, zinc and even radium.

b)  The Sun as well as billions of stars is now believed to consist mostly of
hydrogen.

c)  As analysis methods progressed scientists began to find more and more
elements in living matter.

6. Buibepume npasuivhwiii nepesoo ciroesa for:

For plants to stay alive they had to assimilate these ten elements.
a) ... b) Tak kax... c) UtoOHl...
7. Buvibepume npasuivroe okonuanue npeoiodceHus:

A colourless odourless gaseous element essential to life processes and to
combustion is ...
a) hydrogen. b) nitrogen. Cc) oxygen.

8. Ilepesedume _npednodicenue, 6 KOMOPOM _UHDUHUMUE _BbINOAHAEH
@yHKUUIO onpedenenusl:

a)  To put it more exactly, the valence bonds between the hydrogen and the
oxygen atoms must be weakened.

b)  These compounds had no inclination to enter into chemical reactions.
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c) To combine into a water molecule hydrogen and oxygen must collide.

9.  Ilepesedume npeonoowcenue, 8 KOMOPOM _CIOB0 One _ AGisAemcs
YUCIUMENbHBIM:

a) Only one single atom, an unknown atom, announced its birth.

b)  The individual lanthanides come out of the mixture in a strict sequence,
the heavier ones first, and then the lighter ones.

C) It had been comparatively easy to calculate the conditions under which
one could hope to synthesize element No. 101.

10.  Ilepesedume npednoorcenue, 8 KOmopom cioeo that sensaemces corO30M:

a) It was just that quality that enabled Cavendish to discover hydrogen.

b)  The solubility of hydrogen in water is very slight, compared to that of
oxygen.

c) It was thought that there was only one hydrogen on Earth, that with the
atomic weight of one.

Test 7

1.  Ilepesedume npeonodicenue, 8 Komopom 2nrazon to be swipasicaem
Q0JICeHCmMBOBaAHUE:

a) These elements were sought in manganese ores.

b)  These elements were to be sought in the rarest and most exotic minerals.
c) There are some cases which do not fit very well into the Periodic Table.

2. Ilepesedume npednodiceHue, 8 KOMOPOM clo80 for sasnsemcs cor30m
NPUOAMOUHO20 NPEONIOHCEHUS NPUHUHDL:

a)  You could see for yourself how it all happened.

b)  The legend of Prometheus, for instance, who gave people fire, is the
legend of the first chemical reaction.

c)  The evolution of life on the globe is due to chemistry, for the great variety
of chemical compounds owes its existence to the chemical processes.

3. Ilepesedume npednodicenue ¢ cyoObeKmHbIM UHGUHUMUBHBIM 0O0PONOM:
a)  The solar system like the universe seems to be 99 per cent hydrogen and
helium.

b) It was important to think up a name which would be at least partly
indicative of the element’s properties.

C) People try to estimate the amounts of the separate elements our planet had
stored away 1n its crust.
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4. llepesedume _npeonoowcenue, 6 KOmopom cnoeo _that sasisemcs
3ameHumenem cyulecmeumenbHo2o:

a) It was just that quality that enabled Cavendish to discover hydrogen.

b)  The solubility of hydrogen in water is very slight, compared to that of
oxygen.

c) It was thought that there was only one hydrogen on Earth, that with the
atomic weight of one.

5. Boibepume npasunvuwiii nepesod no04epKkHymou 2pynnwl Cios:
The six elements appeared to fall out of the sphere of activity of chemical
science.
a) [TosABHIIOCH LIECTH 3JIEMEHTOB. ..
b)  IllecTb 371€MEHTOB OKa3aIUCh...
C) IIlecTh 371€EMEHTOB, KaK OKa3ajIoCh,...

6.  Buwibepume Hyscuyro epammamuieckyio popmy:
The noble gases appeared ... some ability to do practical work.
a) ...exhibit... b) ...exhibited... c)...to exhibit
7. Ykaorcume, xaxoe cywecmsumenvrhoe 3aMeHen0 MecmoumMenuem ones:

Metallurgists consider the ferrous metals to include iron and its alloys
while the rest are non-ferrous metals, except for the noble ones.

a) Metals b) Metallurgists c) alloys

8. Buvibepume npasunvhulii nepesod noduepkHymou epynnwl Clos:
Non-metals_find it more profitable to accept electrons.

a) ...HaXxoJsT 3TO... b) ...HaxomsT, 4TO 3TO... ¢) Haxonst, uTo...

0. llepesedume npednodicenue, 8 KOMOPOM UHQDUHUMUE BbINOJIHACH

@DYHKYUIO 0OCmOosAmeIbecmea yeu:

a) It had been easy to calculate the conditions under which one could hope to
synthesize elements.

b)  Isit possible to study chemical properties of a single atom?

c) Scientists used ion-exchange chromatography to establish the chemical
nature of the new man-made atom.

10.  Ilepesedume npednodicerue, 8 KOMOPOM MecmouMmenue one sAeisemcs
GdopmanbHbIM NOJIeHCAUUM:

a)  One microgram is one-thousandth of a milligram or one-millionth of a
gram.

b)  What could one do with such an amount of a substance is difficult to
discern.
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c) The properties of the elements of the Periodic System gradate quite
regularly from the light elements to the heavy ones.

Test 8

1. Ilepesedume npednodicenue, 6 KOMOPOM CKA3yemMoe He umeen MoOaibHoe
3HAYEHUEe QONHCEHCINEOBAHUSL:

a)  When working with the transuranium elements chemists had to forget
entirely such weight units as grams, milligrams, or even micrograms.

b) It had been easy to calculate the conditions.

c)  During all kinds of chemical reactions chemists have had to resort
repeatedly to weighing.

2. Onpedenume yHKyuo UHQOUHUMUBA 8 NPEOTIOHCEHUU:
Avogadro’s number being so large, it is obvious that all attempts to obtain
an absolutely pure substance containing no impurities at all would be futile.
a) OOGCTOATENBCTBO LETH
b)  Omnpenenenue
c)  YacTh COCTaBHOTO CKa3yeMOTO

3. Llepesedume npeonodicenue, cooeparcauiee cyoObeKmuwvlil UHOUHUMUBHBLLL
obopom:

a) Chain reactions are known to physicists too.

b)  Enzymes appear to be very specific in their chemical combination.

c) Chemists would be lucky to get as far as the hundred and tenth element.

4.  Ilepesedume npednodicenue, 8 KOmopom 2n1azon to make umeem 3nauenue
«3ACmMasAmbY.:

a)  The presence of a catalyst makes things entirely different.

b)  Substances capable of “making reactions go lightning” are called
catalysts.

c)  Letus talk of how scientists made their great discoveries.

5. Buvlbepume npasunvhbiii nepegod ckazyemozo 8 npeoiodceHuu:
Inhibitors are to show down rapid chemical reactions.

a) ...SBIAIOTCS. .. b) ...IOTKHEL. .. C) ...COCTOST B TOM, UTOOHI...

6. Ykaowcume dononnenue 6 cnedyrouem npeodnoiceru:

Modern chemical processes require the use of very sophisticated
apparatus and machines, high-degree mechanization of production processes.
a) ...the use...
b) ...apparatus and machines...
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c) ...high-degree mechanization...

7. llepesedume npednoswcenue, 8 Komopom 21a2on to be umeem moodanvrHoe
3HAUeHUe QONHCEHCIMBOBAHUSL:

a)  Its task is to produce enzyme preparations.

b)  Principally new methods of producing chemical goods by means of
nuclear radiation energy are being introduced.

c) The output of plastics and synthetic resins is to be increased by 100 per
cent.

8. Llepesedume npeodnooicenue ¢ cyObeKmubiM UHPYUHUMUBHBIM 0OOPOMOM:
a) Seeing the gases accumulate in the space above water, we had to stop the
reaction.

b)  The ethyl derivative known to yield alcohol was used in the previous test.
c) To synthesize water we had to combine oxygen and hydrogen.

0. llepesedume npeonooicernue, cooepoicaujee un@uuumus 8 GyHKyuu
onpeoeneHus.:

a) The stability of the compound to be formed is to be considered.

b)  He studied the properties of water always believed to expand on heating.
c) The work is not sufficiently advanced for any definite opinion to be
formed.

10.  Bwibepume npasuiiboe OKOHYAHUE NPEONONCCHUSL:
The key to understanding of this high ionic conductivity has been proved

by ...

a) ...neutron diffraction.

b) ...NMR spectroscopy.

c) ...X-ray crystallography.

Test 9

1. Buvibepume npasunibHoe okoHYaHUe NPeOIOAHCeHUL:
Chemistry of elements is not dealing with ...

a) ...compositions of substances.

b) ...properties of substances.

C) ...values of substances.

2. Buvibepume npasunvhulii nepesod noduepkHymou epynnwl Clos:

Chemists have not found argon to be able to combine with other elements.
a) ...HE HaIIlJIA aproH...
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b) ...HE HaIllJIA, 4YTO aproH...
C) ...HaIITK, 9YTO aproH HE...

3. Onpedenume, Kakoe cyuiecmeumenbHoe 3aMeHeH0 MecmoumMeHuemM ones:
Chemistry was confronted with the tasks of teaching people the right way
to use known fertilizers and of inventing new ones.

a) Tasks b) People c) fertilizers
4. Onpederume  mun  npuoamoyHo20 RPeONIOACEeHUs, nepegeoume  6ce
npeoiodcetue:
As chlorine is 2.5 times heavier than air it may be collected by displacing
air.
5. Kaxoul corw3s 6600um yemynumenvbHoe npudamoyHoe npeoodcerue?
a) If b) Though c) Because
6. Onpeoenume hyukuuro undunumuesa, nepesedume npeodiodceHue:

In order to learn the properties of a substance one must have it in its pure
form.

7.  Ilepesedume npednooicenue, 6 Komopom that evinoawsem QyuKyuio
3ameHumens cyuecmeumenbho2o:

a)  What is the difference between metals and non-metals? That is a good
question to start with.

b)  The density of lithium is almost half that of water.

C) That is why the alkali metals are chemically the most active of all known
metals.

8. Ilepesedume npednosicenue, codepaicauiee cyoObeKmublil UHOUHUMUBHBLIL
obopom:

a) A mixture has been assumed to contain no less than two ingredients.

b)  Each student was instructed to report the per cent of aluminum in this
sample.

c) It had been easy to calculate the conditions under which one could hope to
synthesize elements.

0. Buvlbepume npasunvhbiii nepegod npeonoscenusi:
They are known to form negative ions.

a) OHu, Kak U3BECTHO, 00Pa3yIOT OTPUIIATEIbHbBIC NOHBI.

b)  DTo0 — U3BECTHBIE OTPULIATEIILHBIC HOHBI.

C) OHu 3HaIOT, Kak 00pa30BaTh OTPULIATEIbHBIE HOHBI.
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10. Ilpeobpaszyiime npeonoxceHue ¢ nOMOubI0 00beKmMHO20 UHDUHUMUEHO20

obopoma:.
We may suppose that these particles are in motion.

FINAL TEST ON NAMING THE ELEMENTS AND COMPOUNDS

1. Classify each of these substances as an element, compound, or mixture.

. A sample of “laughing gas” (dinitrogen monoxide, also called nitrous
oxide).

o Steam coming from a pan of boiling water.

e A bar of deodorant soap. e A sample of copper.

e A cup of mayonnaise. e The helium filing a balloon.

2. Name the compounds formed when these elements combine.

e Potassium and oxygen e Aluminum and chlorine

e Sodium and iodine e Magnesium and bromine

Write the chemical formula for each of these.

“Laughing gas”, dinitrogen monoxide (also called nitrous oxide).

Ozone, an air pollutant, also used to purify water.

Sodium fluoride, an ingredient in some toothpastes.

Carbon tetrachloride, formerly used as a dry-cleaning agent.
Calcium bicarbonate e Calcium carbonate
Magnesium chloride e Magnesium sulfate

e 6 o o o o W

4. These compounds are trace components of the atmosphere.
What information does each chemical formula convey in terms of the
number and types of atoms present?
) CH,0, formaldehyde.
o H,0,, hydrogen peroxide.
o CH;Br, methyl bromide.

5. Write balanced chemical equations to represent these reactions.

o Nitrogen reacts with oxygen to form nitric oxide.

o Ozone decomposes into oxygen and atomic oxygen.

o Sulfur reacts with oxygen to form sulfur trioxide.

6 Write the formulas of the ionic compounds that will form from each pair

of elements. Name each compound.
a) Ca and Br b) Kand F c) Liand O d) Sr and Br
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7. Write the formula and give the name of the ionic compound formed by the
reaction of each pair of elements.
a) Naand S b) Al and O c) Gaand F d) Rband I e) Ba and Se

8. Give the name of each compound.
a) CH;COOK b) C&(OCI)Z C) LiOH d) Na,SO,

FIND GOOD RUSSIAN EQUIVALENTS
OF THE FOLLOWING SENTENCES

Test 1

1. A compound model is introduced in which each
physical defect is assumed to produce a random number of
logical faults.

2. A long series of experiments having being carried out,
they determined what equipment modifications would be
necessary.

3. Although almost any metric would do, we chose the
quadratic metric.

4. And this adds hundreds of thousands of new compounds to the reserves of
organic chemistry.

5. At the times the great writer of science fiction was putting the finishing
touches to his book, chemists were absolutely certain that argon could not
combine with anything under any conditions.

6. Chains are capable of branching and closing up into cycles. These are
polygons consisting of 3,4,5,6 and more carbon atoms.
7. Does the use of automatic computers in business make people any easier

or any more difficult for management to manage? No, it does not. People are
still people. People are still management’s number one problem and resource.

8. Every factor preventing the process from proceeding smoothly should be
paid much attention to.
0. Experiments have proved the pressure of a gas at fixed temperature to

depend on its concentration.

10. For the desired properties of the substance to be prepared, some
preliminary indication should be given.

11.  For the remarkable properties of rubber to be carefully examined, one has
to carry out a long series of experiments.

12.  Fortunately, there are several things we can do to permit analysis.

13.  Given this framework, the process of reaching the best decision is known
as optimization.
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14. Had nitrogen not been discovered in 1766, but say, half a century later
(such a thing could have happened), the progress of chemistry would have been
retarded for a long time.

15. Having finished the work, they left the lab.

16. Having separated nitrogen from other gases, they obtained it in nearly
pure condition.

Test 2

1. Having separated nitrogen from other gases, they obtained it in nearly
pure condition.

2. He proved that it was possible for the angle to be altered.

3. He treated the problem beautificationistically.

4. However, to engineer them into power stations so that these benefits can
be obtained has required considerable research, ranging from the development
of programming languages easily used by engineers and of better control-and-
display philosophies, through to considerations of reliability and how the
computers should be interfaces with a plant.

5. Hydrogen reacts with the oxides of number of metals forming water and
free metal.

6. I have six honest serving men. They taught me all I knew. Their names
are What, and Why, and When, and How, and Where, and Who.

7. If all the nitrogen in the atmosphere were transformed into fertilizers,
there would be enough to nourish all the plants in the world for more than a
million years.

8. If done frequently, this process is unacceptably slow.

0. If objects in the picture are supposed to move, the program must be fast
enough to make the motion look natural.

11. If some relaxation actually did occur in the incident shock, the real
temperature would have been lower than the calculated one.

12. If the theory was to become more than an unattainable ideal, we would
have had to have been willing to accept a less ambitious goal than proving
program correctness by testing.

13. If, in time, the industry we know reaches a plateau, the potential
revolution in power conversion may well give rise to another period of
extraordinary growth.

14.  In burning the fuel unites with oxygen — one of the constituents of air.

15. In case no organic matter is present, neither gaseous evolution occurs nor
abnormally soluble salts formed.

16. In order to understand the procedure the chemists considered the
following analogy.
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Test 3

1. In the organic laboratory carrying out a reaction is only a small part of the
chemist’s work.

2. In this way he revealed an interest in novelty and an opportunity to learn
something new.

3. Indeed, we should be worried were this not the case.

4. It is believed that there are more than a hundred different atoms.

5. It is desirable to perform a quantitative analysis and a molecular weight
determination for an unknown organic compound to be identified.

6. It 1s difficult to undo the effects of wrong decisions.

7. It is hard to memorize all scientific facts, their number increasing with
each passing year.

8. Knowing the ethyl derivative to yield alcohol, we modified the reaction
conditions.

0. Let us take two blocks of metal. One block of the metal is twice as large

as the other, the first one weighing as much as 10 pounds.

10. Microprobe analyses failed to show any systematic differences between
the two samples, save possibly for the greater uniformity in the latter case.

11. Molecules of hydrogen chloride being decomposed, single atoms of
hydrogen and chlorine are liberated.

12.  Molecules of hydrogen chloride being decomposed, single atoms of
hydrogen and chlorine are liberated.

13.  Note that the contour does not need to be closed.

14.  On the other hand, papers of a certain type, however long may be, require
a short abstract.

15. One may safely expect this prediction to be quite reliable.

16. One would lose all of the user response time that had been gained by
having to wait for the extra data transmission to complete.

Test 4

1. OR’s (operation research) role in solving some of the more important and
critical problems facing humanity has to be properly reasoned and redefined.

2. Oxygen and hydrogen can be obtained when decomposing water by
electrolysis.

3. Phosphorus dissolves in alcohol, ether, benzene and carbon disulfide, the
best solvent being the latter.

4. Plastics are known to be a class of materials not to be found in nature.

5. Polonium was one of the first radioactive elements to be isolated by
chemists.
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6. Probably the first man to draw attention to the unlimited supply of
nitrogen was Timiryazev.

7. Processing is performed sequentially and monotonically on cycles from
lowest to highest resolution.

8. Producing new kinds of materials, engineers were especially interested in
their quality.

0. Radium is interesting particularly because the rays it emits are believed to
be similar to those discovered in case of uranium

10. Remarkable as our technical achievements may be, some people still
wonder how we got to be number two so rapidly in such a fiercely competitive
business.

11. Seeing the gases accumulate in the space above water, we had to stop the
reaction.

12.  Simple substances consist of atoms, each substance having its own special
atom.

13.  Solids are able to dissolve in solids as well as liquids dissolve in liquids.
As an example of the former some alloys are mixtures of metals, an example of
the later being alcohol dissolved in water.

14.  Take while the taking is good, and hold fast to what you have managed to
get.

15. The acids investigated by them were made by the combustion of some
substance in oxygen.

16. The acids investigated by them were made by the combustion of some
substance in oxygen.

Test 5

1. The amount of polonium to be obtained from uranium mineral can be
simply calculated.

2. The artificiality of this theory and the inadequacy of the evidence it was
based on have been pointed out by carious scholars.

3. The atoms of the inert gases are capable neither of donating nor of
accepting electrons.

4. The author was the first to note the presence of oxygen ion in the
substance under investigation.

5. The crystal units had rearranged to produce a pseudomorphic form.

6. The different natural forms an element can exhibit are called allotropic

forms of this element.

7. The double bond in ethylene giving this compound the property of being
unusually reactive is beyond question now.

8. The electric conductivity of aluminum is less than that of copper.

0. The experiment is to show the dependence of temperature on solubility.
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10.  The experiments showed that the solution of phenol in water became quite
clear.

11. The expert will have the ability to introduce new assignment functions
whenever necessary.

12.  The extreme importance of uranium as a source of atomic energy has led
to a very large amount of work being done during the last ten years.

13. The fact of its having isotopes does not distinguish hydrogen among the
chemical elements.

14.  The factory has been producing these materials for ten years.

15. The general question is would you rather have the lottery resolved in two
stages rather than all at once?

16. The high accuracy that is obtainable makes the proposed method
comparable to the established methods, so far as accuracy is concerned.

Test 6

1. The hydrogen atom enabled the Danish physicist Niels Bohr to work out a
theory of the arrangement of electrons around the atomic nucleus, without which
the physical sense of the Periodic Law could not have been understood.

2. The kinetic theory of gases assumes a gas to be made up of particles
moving about with random motion.

3. The life of society is damaged by whatever damages its units.

4. The main purpose of the book is to give experimental evidence which lies
in the sphere of electronics and nuclear physics.

5. The main task confronting our chemical industry is to ensure the efficient
use of raw materials.

6. The melting point having been discovered, it was possible to continue our
research work.

7. The new method was investigated in our research Institute.

8. The news of our group having been awarded the prize was met with
approval.

9. The plant producing the machines was built last year.

10. The position we shall take here is that all stages may and usually do go
simultaneously.

11. The possibility of chemical energy being transformed into electric energy
is evident.

12.  The results being obtained in this experiment were good.

13.  The results seem to agree with theoretical prediction.

14. The second case gives possibilities to transfer data into an element from
all the elements it is connected with only for one step.

15. The solution having been evaporated, they began to examine the residue
left.
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16. The substance being investigated can be used in the experiment.

Test 7

1. The surface tension of water is strong enough to let a float on water.

2. The truth doesn’t come at once.

3. The underlying presumption is that the decision maker would be risk
neutral if it were not for the effects of disappointment and elation.

4. The uranium content of rivers is thought to be of the same magnitude as
that of sea water.

5. The use of the model does not necessarily lead to the adoption of an
optimal strategy for each situation.

6. There are 8 columns, or groups, and 10 rows (7 periods) in the periodic
table, the hydrogen being separately classified as the only element in the first
period.

7. There is a certain point at which a large number of small changes add up
to an important difference without any break or jump.

8. There is a possibility that this search will prove fruitless.

0. There is one exception — likely to be followed by a second.

10.  There were other than military considerations to be taken into account.

11.  “There would be many more jobs for young people if employers could

take them on at much lower wages than they have to pay at present”, said the
Prime Minister.

12.  They found the ill-starred substance to be a compound of the inert gas
argon with some elements not yet known on Earth.

13.  This consistency does not appear to be the case, since discrepancies are
generally erratic.

14.  This had enabled changes in circuit design to be rapidly evaluated.

15. This means that questions are asked in such a way that they cannot be
answered by a simple “yes” or “no:.

16. This venture, it is now believed, was by no means such a complete failure
as it was made to appear by some of the sources.

Test 8

1. This work may not appear to have anything to do with arithmetic.

2. This would have to be a basic postulate for any general theory of
computer applications.

3. Three criteria should be regarded in distinguishing between chemical and
physical changes.
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4. To control the accuracy of the method the students have prepared the
solution of known composition of these acids.

5. To do this coolly, skillfully, and with a true aim required great practice as
well as much courage and presence of mind.

6. To explain this simple flat in terms of the experimental data is not so very
easy.

7. To find a mass of electron was then of prime importance.

8. To rely on one’s intuition about the meaning of names can be dangerous
even when dealing with familiar types.

0. To see the meaning of these figures, we turn again to the charge clouds.

10. To sort out these scattered fragments and to piece them together into a
comprehensive picture requires the hand of an expert and imagination of an
artist.

11. Various economic tendencies are liable to react on the progress of
automation, as well as being affected by it.

12.  We are able to estimate how stable a given viewpoint is.

13.  We are to take advantage of the high penetrating power of these rays.

14.  We may suppose the alpha particles within the nucleus to be in motion.

15.  We shall develop a new method, putting emphasis wherever it is possible
on mathematical prototype.

16. When an organization grows, both it and its procedures change, as
responsibilities move from individual to individual, as operations are distributed
geographically, and as problems arise and are identified and solved.

Test 9

1. When writing a popular scientific article you want to interest or even
excite your readers, but not to give them complete information.
2. Willing and thinking are asserted to be identical.

3. To find a mass of electron was then of prime importance.

4. Polonium was one of the first radioactive elements to be isolated by
chemists.

5. Oxygen and hydrogen can be obtained when decomposing water by
electrolysis.

6. The melting point having been discovered, it was possible to continue our
research work.

7. The main task confronting our chemical industry is to ensure the efficient
use of raw materials.

8. The experiment is to show the dependence of temperature on solubility.

0. The experiments showed that the solution of phenol in water became quite
clear.
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10. Molecules of hydrogen chloride being decomposed, single atoms of
hydrogen and chlorine are liberated.

11. Plastics are known to be a class of materials not to be found in nature.

12.  To control the accuracy of the method the students have prepared the
solution of known composition of these acids.

13.  Simple substances consist of atoms, each substance having its own special
atom.

14.  The solution having been evaporated, they began to examine the residue
left.

15. In order to understand the procedure the chemists considered the
following analogy.

16. The surface tension of water is strong enough to let a float on water.

Test 10

I. Having finished the work, they left the lab.

2. Having separated nitrogen from other gases, they obtained it in nearly
pure condition.

3. Experiments have proved the pressure of a gas at fixed temperature to
depend on its concentration.

4. The results seem to agree with theoretical prediction

5. Hydrogen reacts with the oxides of number of metals forming water and
free metal.

6. The results being obtained in this experiment were good.

7. To explain this simple flat in terms of the experimental data is not so very

easy.

8. We are to take advantage of the high penetrating power of these rays.

9 The substance being investigated can be used in the experiment.

10.  The new method was investigated in our research Institute.

11.  The main purpose of the book is to give experimental evidence which lies
in the sphere of electronics and nuclear physics.

12.  The author was the first to note the presence of oxygen ion in the
substance under investigation.

13.  The acids investigated by them were made by the combustion of some
substance in oxygen.

14.  The factory has been producing these materials for ten years.

15. The amount of polonium to be obtained from uranium mineral can be
simply calculated.

16. To see the meaning of these figures, we turn again to the charge clouds.
17.  The plant producing the machines was built last year.

18. Producing new kinds of materials, engineers were especially interested in
their quality.
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Test 11

1. Translate the following sentences paying attention to the participle
construction:

Three catalyst systems have been described for the polymerization of
isoprene to a high cis-1,4 content, two being lithium alkyls and lithium
dispersions.

Rubber, either in the form of latex or solid sheet, when stored for
considerable period, develops an increased hardness, the change in solid sheet
being generally greater the fewer the initial hardness.

2. Translate the following sentences paying attention to the functions of the
Infinitive:

Natural rubber can be isomerized to give material of somewhat reduced
cis-content.

To increase the capacity of surface condensers, the usual change is to
increase the velocity of the water flowing through the tubes.

Storage hardening of rubber was assumed to have resulted from the
presence of carbonyl in small proportions.

3. Translate into English:

70 nmer ToMy Ha3aja yCTAaHOBWJIM, YTO H3OMPEH MOXKHO MPEBPATUTH B
Kay4yKO-ITI0J00OHO€E BEIIECTBO.

HyHO mOMHHTB, 4TO (pU3UUECKHE U TEXHOJOTHYECKUE CBOMCTBA yuc-1,4
MOJIUH30TPEHOB OJIM3KHU K CBOMCTBAM HaTypajabHOI'O KaydyKa.

CuuTaroT, 4TO HEKOTOPBIE BHUILI MPUMEHSIEMBIX B MPOMBIIIJIEHHOCTH
CHHTETHYECKUX MaTepualioB, B OTJIHWYHE OT HATypaJIbHOrO Kaydyka, IpH
PaCTSHKEHUM KPUCTAIUIM3YIOTCS B MEHBIIIEH CTEIICHH.

Test 12

1. Translate the following sentences paying attention to the participle
construction:

Some catalyst systems are formed by the interaction of an organo-metallic
compound with a metal halide, the relative proportion being critical.

Rubber hydrocarbon interacts with oxygen forming hydro peroxide, the
decomposition of them resulting either in degradation or cross linking of the
rubber molecules.

2. Translate the following sentences paying attention to the functions of the

Infinitive.
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The question of the number of effects to use is dependent on the amount
of material to be handled and the cost of equipment, repairs, labour etc.

If a compound is to be used as a commercial plastisizer, it is desirable for
it to be compatible with as many different high polymers as possible.

Synthetic polyisoprenes are very susceptible to oxidative degradation and
require to be protected by the addition of an antioxidant after polymerization.

3. Translate into English:

Metonom cpaBHenust audpakiui X-mydeil, MH(PaAKpacHOTO CHEKTpa,
030HOJIM3a U T. J. OBUIO YCTAaHOBJIEHO, YTO CTPYKTypa CHHTETHYECKHX
MOJIMM30MPEHOB aHAJIOTMYHA CTPYKTYpPE HATYypaJbHOIO KaydyKa.

NHunuupoBanrie MNOMMMEpPH3allMd BUHIJILHOTO MOHOMEpa B JaTeKce
MOYKHO MPOBECTH PA3TUIHBIMUA METOAAMH.

ITocne Toro kak mMmoJUMEpHU3AIMSd B JIATEKCE 3aKaHUYMBACTCS, Mallble
YaCTHUIIBI COJIEPKAT OOJIbIIIee KOJUUECTBO MOJUMEPA, YeM KPYITHBIC YaCTHIIHI.

Test 13

1. Translate the following sentences paying attention to the functions of the
Infinitive:

70 years ago isoprene was first found to be convertible into a rubber—like
substance.

The structure of the synthetic polyisoprenes has been shown to be similar
to that of natural rubber by comparison of X-ray diffraction.

Butlerov and Gorianov appear to have been the first to observe the
polymerizing action of fluoride.

2. Group the following words into pairs of antonyms:
Original, rapidly, start, insoluble, as high as, final, slowly, complete,
conventional, in particular, above, as low as, soluble, unusual, below, in general

3. Translate into English:

B Hacrosee BpeMsi CHHTETHUECKHE KaydyKH IIMPOKO UCTIONB3YIOTCS KaK
JUTST 3aMEHBl HATypallbHOTO KaydyKa, TaK W JUIS W3TOTOBJICHUS W3IEIHA CO
CIIELNAJIbHBIMU CBOMCTBAMHU.

W3BecTHO, 4TO JNaTeKC, MOMydeHHbIH w3 ['eBen, mpencraBiseT coOoi
JTUCTIEPCHIO YaCTHUIl KAydyKa B BOJIC.

Arperarus, Kak U3BECTHO, SBJISICTCS KOAryJsIUeH, KOTOpas MOXET OBbITh
oOpatuMa, a HMMCHHO: IPH COOTBETCTBYIOIIHUX YCIOBHUAX arperaThl IJIOOYI
MOT'YT pacIiaiaTbCsl.
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Test 14

1. Group the following words into pairs of synonyms.:

Employed, diluted, presumably, investigation, if, initial, utilized, entirely,
probably, provided, watered, totally, original, precisely, procedure, exactly,
search, process

2. Translate the following sentences paying attention to the Complex Object:

Investigators find the infra-red spectrum to be closely similar to that of
natural rubber.

One might expect the increase in hardness to be a result of infra-particle
cross linking.

Researchers dealing with latex know biologically induced oxidation to
proceed in the vicinity of the taping cut.

3. Translate into English:

VYcTaHOBIIEHO, UYTO KOAryjsilivsl IO CBOEMY CYIIECTBY SIBISIETCS HE
XUMUYECKUM, a (PU3UYECKUM MIPOIIECCOM.

HarpeB, 3amopaxkuBaHue, WHTEHCHUBHOE I€peMEIIMBAaHUE U T. .
OTHOCSITCSI K BHEIITHUM BO3EHCTBUSAM, 00YCIOBIUBAIOIIUM KOATYIISIHUIO.

Jlns mpoBeAeHUs TMOJMMEpPU3AIMU IIUPOKO HCHOJB3YETCS METONl C
MIPUMEHEHUEM THUAPOINEPEKUCH, aKTUBUPYEMOUN MOJIMAMUHOM.

Test 15

1. Translate the following sentences paying attention to the Gerund:

Reheating rubber is always attended by increasing its volume.

Many surface coatings shrink slowly on having been aged.

Natural rubber vulcanized with zinc oxide in the absence of free sulphur is
known for being resistant to ageing.

The highly coiled rubber chains permit their being extended up to seven
times their original length.

2. Form nouns from the following adjectives.:
Capable, flexible, labile, mobile, versatile

3. Translate into English:
M3BecTHO, dYro B IIOCACAHEE BpeMs JKCCTKHE UM TBEpAbBIC
TEPMOILIACTUYHBIC MaTEPHaIbl BRITCCHUIN METAUIBI B psijiec 00JacTell TeXHUKH.
C opHOW CTOPOHBI, TpPH HHU3KUX WIH YMEPEHHBIX TeMIEpaTypax
AIIACTOIIACTHI COXPAHSIOT CBOMCTBA PE3WH, C APYrOd CTOPOHBI, MPU BHICOKUX
TEeMITepaTypax OHU CIIOCOOHKI K BA3KOMY TEUCHHUIO.
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DnacToniacThl, KaKk U3BECTHO, SIBJISIOTCS OJIOK-COMOJIUMEpaMH CTUPOJIA U
OyTaaueHa.

VYyeHble CYUTAIOT, YTO JACTOIIACTHI HE COJIEPKAT HUKAKUX XUMUYECKUX
WJIY TIOTIEPEYHBIX CBS3EH.

TRANSLATE THE SENTENCES INTO ENGLISH

1. AnmMa3s dABIS€TCS CaMbIM TBEPABIM BEIIECTBOM, IPHU

MOMOIIIM KOTOPOTO PEKYTCS pa3InyHbIe MaTepUalbl.

2. bput cneman aHanu3 COENMHEHUS KPEMHHUS U YIIIEpOJa,

YTOOBI ONPEICIUTh PA3NTUUUS MEXKTY HUMHU.

3. brino mokazano, uto kpacHbii pochop BocrmameHsieTcs

Ha Bo3ayxe npu HarpeBanuu j10 240° C.

4. B Tedyenue 310 peakuuu JOJKHO BBIAEIATHCS TEIIO.

3. Bama pabora 3akirodaeTcss B TOM, 4TOObI HAOJIOJAaTh 32 MOBBIIICHUEM
TEMIEPATYPHI.

6. BeiiecTBO ObLIIO HACTOJIBKO JIETYYHMM, YTO €ro MOXKHO ObLIO coOpath ¢
OOJIBILIUM TPYAOM.

7. BemiectBo, KoTOpoe Oy1eT NpUMEHATHCS, TIIATEIbHO UCCIIEI0BAIH.

8. Bony, kotopas nomkHa OBITh HCHOJIB30BaHA MJISI THUTHS, CIEAYET
TIIATEIbHO OYHUIIATD.

0. BoineneHHoe Terio A0IKHO ObLJI0 YCKOPUTH PEAKIIHUIO.

10. JlaBmeHue B KOTIE€ OBUIO CIMIIKOM HHU3KHAM, YTOOBI JBUTATEIh MOT
Pa3BHUTh TaKUE OOOPOTHI.

11. J[elictBue, KOTOpO€ TMOCJIEAyeT 3a COCJAMHCHHEM pPaBHBIX O0OBEMOB
BOJIOPO/Ia U XJIOPA HAa COJTHEUHOM CBETY, H3BECTHO KaK B3PHIB.

12.  Jlns BocrutaMeHEHHsS] HEKOTOPBIX AJIEMEHTOB MX HYKHO HATPETh.

13.  Jlns momydeHus: CepHOM KHUCIOTHI B OOJBIINX KOJIMYECTBAX HCIOIB3YIOT
pa3IoKeHHUEe ONpPEeIeNICHHBIX CYIb(aTOB.

14.  Jloka3aThb 3TOT 3aKOH 3KCINEPUMEHTAIBLHO OYEHb TPYIHO.

15. U3BectHO, 4TO BCe TeNa TMOIJIONIAIOT BOJIHBI, H3JIydaeMble JPYTUMH
TeIaMH.

16. M3BecTHO, 4TO A0 IKCIEPUMEHTA ATO BEILIECTBO B3BECHUJIH.

17. W3-3a TOro, 4ro KOHCTPYKTOPHI TOMYCTUIIA HEOPEKHOCTH, MPOU30IILIA
aBapusi.

18. HccnenoBanue CBOWCTB KPEMHHS JI0KA3aJ10, YTO OH UTPAET BAXKHYIO POJIb
B HEOPTaHUYECKOM MUDE.

19. Kucnopoa oGnamaer OOJBIION CIIOCOOHOCTHIO OOpPA30BBIBATH JIBOWHBIC
CBSI3H.

20. Kpacka Ha TKaHU NPOSBUIIACH TOCIIC €€ 00pPabOTKH apoM.
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21. MenneneeB ObUT MEPBBIM YUYE€HBIM, KOTOPBIM PaCMONOXKHWI 3JIEMEHTHI B
COOTBETCTBHUH C UX AaTOMHBIMU BECaAMHU.

22.  MbI MOXEM NPEANONI0KUTh, YTO ITH YACTHUIIBI HAXOASATCS B JBUKCHUMU.
23. OkasbIBaeTcsd, 4YTO CEPOYIrJIEpPOJd SBISACTCSA JIYUIIUM pPacCTBOPUTEIEM
dhocdopa.

24.  OxucneHue NpuBeNIO K TOMY, YTO PEAKLHS MOILIA 10 IPYyTOMY MyTH.

25.  OH BbICYLIWJ OCaJI0K Ha Oymare, He yJajsisd €€ U3 BOPOHKHU.

26. OH O0BSICHWII CXEMY €lle pa3, YTOObI CTYACHTHI JyUllle TOHSIIU €.

27. llepexkuch HaTpus, CMEIIAHHAs C OKHCBIO MEIH, KOTopas JOJDKHA
CIIY)KUTh B KaUE€CTBE KaTalln3aToOpa, pearupyeT ¢ BOJAOU, BBIJIETSAS KUCIOPO/I.

28. IImoTHOCTBH — OJJHO U3 00CYX/Ia€MbIX CBOMCTB BO3/1yXa.

29. IlnoTtHOCTH BO31yXa SABJIAECTCS OJHHM M3 €r0 CBOMCTB, KOTOPOE HYXKHO
00CYIUTb.

30. IloBbllieHUE TeMIepaTypbl OJArONPUSITCTBYET OCAXKICHUIO.

31. IlomMuMO TOrO, YTO 3Ta METOJWKA OYEHb CJIOKHAs, OHa TpeOyeT OuYeHb
OOJIBIIKX 3aTpar.

32. IlpeumMymecTBO 3THUX BEIUIECTB B TOM, YTO OHU JCIIEBIIE.

33. Ilpu mepexone U3 TBEPAOTO COCTOSHHUSA B KHUJKOE BOJa YMEHBIIACTCS B
o0BeMeE.

34. IlpurotoBiieHHBIM pacTBOp ObUI JOCTATOYHO HACHIINIEH, YTOOBI €ro
HCII0JIb30BaTh B 3TOM CiIy4ae.

35. Ilpodeccop mompocun cTyaeHTa Oojiee TOYHO ONPEACIUTHh CIHHHILY
CONPOTHUBIICHHUS.

36. Pacuerbl, KOTOpblE UM CJIEAyEeT MPOU3BECTH celYac, JOCTATOYHO
CJIOKHBIE.

37. Peaxnus, koTopas, Kak Mbl IOJaraeM, OOyCIOBIMBAeTCs 0Opa3OBaHHUEM
OeCIIBETHOTO MPOAYKTa OKUCICHUS, UMEET OOJIBIIIOE MPOMBIIIJIEHHOE 3HAYCHHE.
38.  C uenbro BOBpEMS 3aKOHUUTDH IKCTIEPUMEHTHI OHH YIIOPHO paboTalIH.

39. CBOeBpEeMEHHOE OKOHYAaHHME CTyAE€HTaMU OTOH padOThl 3aBUCHUT OT
MHOTHUX O0CTOSITEIbCTB.

40. CpoiicTBO BO31IyXa, KOTOpoe Oyner Temepb OOCYXKIaThCs, — €ro
IJIOTHOCTb.

41. docdhop cremyeT HarpeTb 3HAYUTENBHO BBIIIE €0 TEMIEPATYPHI
KHUIIEHUSI, YTOOBI MOJIEKYJIbl HAYaIH TUCCOIMUPOBATh.

42. YrtoOsl obecrieuynTh HEOOXOAUMBINH BBITYCK IPOIYKIIMH, 3aBOAY HYKHO
OBLJIO MEePENTH Ha HOBYIO TEXHOJIOTHIO.

43. YtoObl modyyaTh HMCKYCCTBEHHBIE aliMa3bl W3 YyIJepona, TpeOyercs
BBICOKOE JJaBJICHUE U BBICOKAs TEMIIEpATYpa.

44,  YrtoOsI cosib pacTBOpHUIIACH OBICTpEE, €€ HY)KHO ITOMEIIATh.

45. DnemeHTapHble SYEHKH KpHUCTAUIa MEPErpyNIUpOBAINCH, MPUOOPETS
niceBioMopdHYyI0 Gopmy.

46. S moMmHIO, YTO MHE TOI'JIa IIOMOTJIH.

47. 51 mOMHIO, YTO MOM KOJUIETH MTOMOTJIU EMY.
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UNIT 6. RENDERING INTO ENGLISH
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1 do not know whether you are fond of chemical reading.
There are some things in this science worth reading.
Thomas Jefferson (1743 — 1826)

TekcThbl AJdA CAMOCTOATECIBHOIO MIEPEBOIA

A3sort

A3oTr — OecuBeTHbI Ta3, 0e3 Bkyca u 3amaxa. OIUH W3 caMbIX
pPaclpOCTPAHEHHBIX SJIEMEHTOB, TJaBHAs COCTABJSIONIAsl 4YacThb aTMOC(ephl
3emnu. CloBO «a3oT», mpeajiokeHHoe (paniry3ckum xumukoM A. JlaByasbe,
IPEUECKOT0 MPOUCXOXKICHUS. «A30T» O3HAUaeT «OE3KU3HECHHBIN» (IIPUCTABKA
«a» — OTpHUIIAHUE, «303» — KU3HbY»). IMeHHo Tak cuutan JlaByaspe. IMeHHO
TaK CYUTAIIM €r0 COBPEMEHHUKH, B TOM YHCJIE IIOTIIAHACKUNA XMMHK U Bpad /l.
Pesepdopa, BbAENUBIIMI a30T W3 BO3AyXa UyTh paHbIIE€ CBOUX H3BECTHBIX
kouter — mBena K. Illeeme, anrmuuan [J[. Ilpuctim m I'. Kaenauma.
Pesepbopn B 1772 1. OnyOmukoBan IHUCCEPTAMI0O O TaK Ha3bIBAGMOM
Me(HUTHIECKOM, T. €. HETIOJIHOIIEHHOM, BO3yXe, HE MOIEPKUBAIOIIEM TOPEHUSI
U JIbIXaHUS.

Anxummus

Haunnas ¢ XIII B. Oonblnoe pacnpoCTpaHEHHE ANXUMHUYECKUE 3aHATHUS
nonyynnu B 3amanHoi EBpome. llepBble eBpomnelckue anxXUMUKU ObLIH
yueHukamu apa6oB. Eme B cepeanne XII B. mosiBUunuch nepeBoAbl apaOCKUX
ANTXMMUYECKUX COYMHEHUM Ha JIATUHCKUM s3bIK. Bckope B ropomax u
MOHACTBIPSIX BO3HUKIM MHOTOYHUCJIEHHBIE alXUMUYECKUE JadopaTtopuu, B
KOTOPBIX aJIeNThl (IPUBEPIKEHIIbI) ATXUMUH YIIOPHO pabOTaiu, OTHICKUBAs MMYTH
MPUTOTOBJIICHUSI HUCKYCCTBEHHOrO 30Ji0Ta. OCHOBHOW WX I1EIbI0  OBLIO
noJiyueHue «dnukcupay. [lo3nnee ero HazBamu «dunocodckum kamuem». [lo
yOEXKIEHUIO aJIeNTOB, HUYTOXKHBIE KOJUYECTBA «IJIMKCUPA» MOTJIH MpEeBpaliaTh
He0JIaropoAHbIE METAIIIBI B YUCTOE 30J10TO.

AHaJauTHYECKAsT XUMMUS

AHauTHUYeCKasg XUMHUSI — HayKa O METO/IaX U3YUEHHSI COCTaBa BEIIECTRA.
OHa BKIIOYAeT JBa OCHOBHBIX pa3jefia: Ka4eCTBEHHbIA aHAIN3 U
KOJINYECTBEHHBIN aHanu3. C TOMONIbI0 NPUEMOB KayeCTBEHHOTO aHajIu3a
MOXHO yCTAaHOBHTb, HX KaKHUX XHUMHYECKUX KOMIIOHEHTOB COCTOMT
WHTEPECYIOIIEE HAc BemecTBO. llenb KOJMMYECTBEHHOrO aHamu3za —
YCTAaHOBJICHUE KOJMYECTBEHHOIO COOTHOIICHUS KOMIIOHEHTOB — XHUMHUYECKUX
AJIEMEHTOB M OTAEJIbHBIX COCAUHEHUI, BXOASAIIMX B COCTAB AHAIU3UPYEMOTO
BemecTBa. OuUeHb BAXKHO TAaKXKE OMNPEACIUTh KOHIUEHTpPAIMI0, T. €. Maccy
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AJIEMEHTA WM JPYTroil COCTaBHOM YacTH, OTHECCHHYIO K €IMHUIIC 00heMa WU
Macchl aHAJIM3UPyeMoro odpasia.

Buooprannyeckasi xumus

Ota obnacte Hayku copmupoBasiach B KoHue 1920-x rr. Omaropaps
JOCTHKEHUSIM OMOXMMHHM U OPraHMYecKOd XUMHUH (B OCOOCHHOCTH XUMHUHU
MPUPOJIHBIX coeluHeHui). buoopranmyeckass Xumusi HU3y4aeT 3aBUCUMOCTD
MEXKJIy CTPOCHUEM PA3TUYHBIX OPTAaHUYECKUX BEUIECTB U UX OUOJOTHUYECKUMHU
¢ynkusmMu. K TakuMm BellecTBaM OTHOCSTCS O€NKH, KUPBI, YIJIEBOIBI,
BUTAMUHBI, TOPMOHBI, AHTUOMOTUKM U JAPYrue NOPHUPOAHBIE, a TaKKe
CUHTETUYECKUE CcOoequHEHMs. B wuccieqoBaHusIX NPUMEHSETCS OOIIUPHBIMA
apceHa] METOJO0B OPraHUYECKOW U PU3NUECKON XUMUU U (PUBHKHU.

Bonaa

Bona — BelecTBO nmpuBbIYHOE M HEOObIYHOE. OTEUECTBEHHBIN yUYEHbIN
akagemuk M. B. lleTpsHOB CBOIO Hay4YHO-NONYJSIPHYXO KHUTY O BOJE Ha3Ball
«CaMoe HEOOBIKHOBEHHOE BEHIECTBO B Mupe». A  «3aHMMaTenbHas
bu3HoIoTHs», HATUCAHHASL TOKTOpOM Omosiornuecknx Hayk b. @. CepreesbiMm,
HayMHAETCs C IJ1aBbl 0 BoJe — «BellecTBo, KOTOpoe cO37a0 HaIly IJIAHETY.
VYueHble aOCONIOTHO TpaBbl: HET HA 3eMJIe BellecTBa 0oJiee BaKHOTO JJIS HAc,
yeM OOBIKHOBEHHAs BOJIa, U B TO K€ BPEMs HE CYIIECTBYET APYroro Takoro
BEILIECTBA, B CBOMCTBAX KOTOPOI0 ObUIO ObI CTOJIBKO aHOMAJIHIA.

I'anorennl

I"asorens! — o011ee Ha3BaHUE I IISITH JIEMEHTOB, cocTaBisgronux VIla
MOATPYIITY TIEPUOIUIECKON cucTeMbl — (TOpa, XJIopa, XpoMa, MoJia U acTara.
Tepmun «ranoren» npemioxui B 1811 r. Hemeukuit xumuk WM. IIBeitrep s
HAaWMEHOBAHUS DJIEMEHTA XJIOpa, KOTOPBIN, COEIUHSSCH CO IIEJIOYHBIMHU
MeTalljlaMu, o0pa3yeT cotu. «[ aJoreH» MPOUCXOAHUT OT JABYX IPEYECKHUX CIIOB,
O3HAYAIOIIUX «COJIbY W «poxpaaro». Ho mpenmoxenue IllBelirepa He ObLIO
MPUHSITO, W TO3JIHEE CJIOBO «TAJOTECHBD» CTall0 TPYIIOBBIM Ha3BAaHUEM IS
XJIOpa ¥ €ro aHajioroB. B Hay4dHOW JmTeparype ymoTpeOssics, a WHOTAa
yHoTpeOIsIeTCsl TEPMUH «TaIOUIBI» («COJICTIOOO0HBIEY»), HO OH, OYEBHIHO, HE
SBJISICTCS yIAUHBIM.

Iepuoanueckasi cucreMa XUMHYECKUX 3JI€MEHTOB
Ilepuonnueckas cucreMa — yHOPSAOYEHHOE MHOXECTBO XHMHYECKUX
AJIIEMEHTOB, UX €CTECTBEHHAs Kiaccu(ukanus, KoTopas sSBiseTcs: rpaduyecKum
(TaOIMYHBIM) BBIPAKEHHEM TMEPUOAMYECKOT0 3aKOHA XUMHUYECKUX DIIEMEHTOB.
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Ctpyktypa ee, BO MHOTOM CXOJHas C COBPEMEHHOW, pa3paboTaHa
JI. 1. MenaeneeBbIM Ha OCHOBE IEPUOJMYECKOro 3akoHa B 1869-1871rr.
[IpooOpazom mnepuoanueckor cuctembl ObUT «OMBIT CUCTEMBI 3JEMEHTOB,
OCHOBAHHOM HAa WX aTOMHOM BE€CE€ M XHMHUYECKOM CXOJICTBE, COCTABJIECHHBIN
Mengaeneessim 1 mapra 1869 r. Ha npoTsiskeHun 1ByX € MOJIOBUHOM JIET YUEHBIN
HEMPEPHIBHO COBEPIICHCTBOBAN «OIBIT CUCTEMBD», OH BBEI MPEICTABICHUE O
rpynmnax, psjaax v nepruojiax 3JIeMeHTOB.

Xumusa
Jlymy XuMHU OCTaBJISIIOT XHUMHYECKHe peakiuu. OHU MOpOTEKAT B
pa3auyHbIX yCiIoBHSAX. OIHM — Ha XO0JIoJA€, APYrHe — IIPU KOMHATHOWU
TeMmIeparype, TPETbU — MpH HEOOJBIIIOM HarpeBaHWU, YETBEPThIE — TIPHU

BBICOKMX TeMmmeparypax. OIHU peakluu IMPOUCXOISIT MTHOBEHHO, MHOTJA CO
B3pBIBOM. JIpyrue B OOBIYHBIX YCIOBHUSAX HJIM BOOOIIEC HE My, WIM IMPOTCKAIOT
YpE3BBIYAMHO MEJJICHHO, HO UX MOYKHO YCKOPHUTH C MOMOIIBIO KaTaanu3aTOpPOB.
YacTpl0 HOBEWIIEH XUMHHU SBISIETCS XHMHUS IUIAQ3MBL:  3]IECh  MPEIMET
XUMHYECKOr0 HCCJIEOBAHUSI — YETBEPTOE COCTOSTHHE BeuliecTBa. biaromaps
XUMHWHU BBICOKMX JABJICHHM TOJYYalOT HCKYCCTBEHHBIE aiMa3bl U BOJIOPOJ B
METAJUTNYESCKOM COCTOSIHUM.

JIeKTPOJIHUTHI

DONEKTPONUTHl — KUJAKWE ¢ TBEPABIE BEIIECTBA, KOTOpPhIE B
PaCTBOPEHHOM WJIM PACIUIABICHHOM COCTOSIHUHM TIPOBOJST AJIEKTPUUYECKHUI TOK.
BemectBa, BOIHBIE pPAacTBOPHI HIJIM pPACIUIaBbl KOTOPBIX HE MPOBOMST
AIEKTPUUECKUH  TOK, Ha3bIBAIOT  HEIJICKTPOJIUTAMHU. DJIEKTPOIUTBI —
MIPOBOJIHUKH BTOpOTO poja. Ilepemada snmekTpudecTBa B HUX OCYIIECTBISICTCS
JIBW)KCHUEM TIOJIOKUTENBHBIX W OTPUIATEIBHBIX HMOHOB, TOrJa KakK B
MPOBOJIHAKAX TIEPBOTO poja — JBW)KCHHEM JJICKTPOHHOTO Tasa. [Ipmmepom
TUITUYHOTO JJIEKTPOJIUTA MOXET CIYXXHTh XJopua Hatpus. K anekrpoinntam
OTHOCSITCS KHCJIOTBI, OCHOBaHWS M coiu. [Ipu pacTBOpeHHWH B BOJE OHH
TVICCOITUUPYIOT Ha HOHBI.

DJIeKTPOOTPULATEIbHOCTD

DONeKTPOTPULIATETBHOCTh —  CIHOCOOHOCTH aToMa B MOJIEKYJIE
MPUTITUBATh K ce0e DJEKTPOHBI, YYAaCTBYIOIIME B OOpa30BAaHUU XUMHYECKOU
CBsS3M. OJTa CIOCOOHOCTh OILIGHHWBACTCS OMIIMPUYECKUMU  BEIMYMHAMH
OTHOCHUTEJIBHOM 3JIEKTPOOTPUIIATEIILHOCTU. Y JIMTUSA OHA TpuHsTa paBHoit 0,97,
TOTJ]a y OCTAJbHBIX DJEMEHTOB IMOJY4YaloTCAd TMPOCThIE M YIOOHBIE JIOS
CpaBHEHUsI BeNIMYMHBL. (OYEBHIHO, Yy MHEPTHBIX Ta30B OTHOCHUTENbHAs
AIEKTPOOTPULIATENIBHOCT pPaBHA HYJIO, TaK KaK BHEIIHSS 3JIEKTPOHHAs
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o0osoyka B HMX aromMax ycToluumBa. BenmumuumHa ~ OTHOCUTENBHOU
ANEKTPOOTPULIATENIBHOCTH  DJIEMEHTOB  ONPENENIIET  MHOTHE  CBOMCTBA
o0Opa30BaHHbIX HMMH BELIECTB, HANpUMEp, 3HAK CTENEHU OKHUCIICHHUS,
pEaKIMOHHAs CIIOCOOHOCTD.

Oxcuabl

Okcuapl — COEOUWHEHUS DJJIEMEHTOB C KHCIOpoAoMm. Yaiie Bcero
00pa3yroTcs MPU HEMOCPEJACTBEHHOM OKUCIIEHUH MPOCTHIX U CIOXKHBIX BEIIECTB.
B mocnennem ciiyyae OOBIYHO MOJIYYa€TCS CMECh OKCHAOB TE€X 3JEMEHTOB,
KOTOPBIE BXOJMIIA B COCTAB CI0KHOTO BemecTBa. [[oOHATHE «OKCUIB» BKIOYAET
O0eckoHeuHoe pa3zHooOpaszue BemlecTB. OKCHUII BOJOpOJAa — 3TO BOJA, OKCH]I
KpPEMHUSI — TI€COK. AMETUCT — KPHUCTAJUIMYECKUNA OKCHJ KpPEMHHUS,
OKpaIlICHHBIN B (DHOJIETOBBI IBET OKCHJAMHM MapraHma ¥ KoOaiabTa. OKCHIBI
MOTYT OBITh Ta3aMH, KakK, HampuMep, OOpa3yloluecss B MPOLECCe TOPEHUs
okcuabl yraepoma. Tak, okcunm ¢ochopa (V) TPUMEHSIOT IS CYIIKH
XUMHUYECKUX PEeaKTUBOB, okcua xpoma (I11) — nisg monupoBaHus JTuH3.

XuMH4YecKHe 3J1eMeHThI

Bce MHOroob6pasue okpy»karomieii Hac MPUPOAbI COCTOUT U3 COUYETAHUM
CpPaBHUTEIBHO HEOOJBIIOTO YHCIa XUMHYECKHX OJJIEMEHTOB. B opranuszme
YyeJIoBeKa UX coJiepKUTcs okoJio 70. HeT TOUHBIX CBEICHUH, OTKYIa IPOU3O0IILIO
CJIOBO «3JEMEHT». B pa3inyHble HCTOPUYECKHE HSNOXHM B OTO IMOHSATHE
BKJIQIBIBAJICSI pa3HbIii  cMmbIcH. [[peBHerpeueckue ¢uiaocopsl B KadecTBe
«QJIEMEHTOB» PAaCCMaTPUBAIM YETHIPE «CTHUXUW» — TEIUIO, XOJIOA, CYXOCTh U
BIIAXHOCTh. CodeTasch MOMapHO, OHM OOPA30BBIBAIM YETHIPE «HAUajia» BCEX
BEIIIE — OTOHb, BO3AYX, BOAYy M 3emMito. B Cpegnue Beka K 3TUM Hadajam
n00aBUINCH COJib, cepa U pTyTh. B XVII B. P. boiinb Bbicka3an MbICITb, 4TO C€
3JIEMEHTHI HOCSIT MaTEepUaIbHBIN XapaKTep.

HobeneBckasi npeMusi Mo XUMHH

HoGenerckyro mnpemuto mo xumum B 2009 T. TONyYWId ydYeHBIE,
OTIpPEICTUBIINE CTPYKTYPY U (GYHKIMH PUOOCOM — MOJICKYJSPHBIX MAIlMH,
oOecreynBarOIUX CHHTE3 Oenka B Kierke. Jlaypeatamu cranmu: y4deHbld H3
BenukoOpuranun Benkarpaman Pamakpumnan (Venkatraman Ramakrishnan),
amepukaner Tomac Creitry (Thomas A. Steitz) u u3paunsrsinka Ana Mouar (Ada
E. Yonath).

Cymma npemuu coctaBisier 10 MUITHOHOB MIBEACKUX KpOoH (975 ThIcsau
eBpo). llepemonus o0ObBsIBICHUS JiaypeaToB mnpoxoauT B KapomuHckoM
yHuBepcutere B CTOKroJbMe.
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PubGocombl SBASIOTCS OJHUMH W3 BaXXHEHIIUX OPraHelll >KHUBOW KIETKH.
OHU TIpeACTaBIAIOT COOOM HYKIECOMPOTEUAbl, TO €CTh CTPYKTYPHI, COCTOSIINE
n3 6enka u PHK. PubGocompl 00pa3yroTcsi B SIAPBIINIKE — OCO0OH CTPYKType
BHYTPU KJIETOYHOIO fAJipa — MW 3aT€M MUTPUPYIOT B UUTOIJIA3My, TJE
o0ecrnieunBalOT CUHTE3 MOJIEKYJ] BCeX OEJIKOB, MPOM3BOJUMBIX B KJIETKE, W3
AJIEMEHTAPHBIX "KUPIHUYUKOB" — aMUHOKHUCJIOT.

B 2008 roay camyro MNpPECTHAKHYK) HAyYHYIO NPEMUI0 B HOMUWHALUU
«xumusay nonydmnn ucciaenoBatenu Ocamy Cumomypa (Osamu Shimomura),
Maptun Yandu (Martin Chalfie) u Pomxep Tcuen (Roger Tsien), BblIETUBIIIHE
B YHMCTOM BHJE 3€JEHbIA (PIyOpeCHeHTHBI OEJIOK M CO3/IaBIIME €ro HOBBIE

(hopMmBI.

TEKCTbBI JJIS1 ©UTOT'OBOTI'O CAMOCTOSATEJIBHOI'O IEPEBOJA

1 year

Tpyasl apadckoro anxumuka A0y Ap-Pasu

A0y bakp Myxammen non 3akapus Ap-Pazu (Abu , -
Bakr Muhammad ibn Zakariya Razi) pomwmincs B ‘
nepcuackom ropoae Pee (Rey), 61u3 Terepana. B Ilepcuu,
a Takke B TopoJax, pacHoJIOKEHHbIX HAa TEPPUTOPUU
COBpPEMEHHBIX Y30eKkucTtaHa u TalKuKHUCTaHa, OH MOTYYHIT
pa3HOCTOpOHHEE OoOpa3oBaHUWE W, B YACTHOCTH, H3ydall
bunocoduro, mMetadpuszuKy, Mo33UI0 U anxumuio. Eme B
MOJIOJIOCTH OH Hayal 3aHUMATbhCS ONbITAMU
oOJaropakuBaHUSI METAJUIOB U MOWCKAMH «DJIHKCUpay. B
30-netneM Bo3pacte Ap-Pa3zu ormpasuncs B barman, rne
u3yyaja MeAuluHy. Bckope OH mpociaBHIICS Kak BechMa
WCKYCHBIM Bpay; pyKOBOAWJI KIWHUKOW B Pee, 3atem B
barmane. Ap-Pasm Obur Xopomio 3HAaKOM ¢ aHTHYHOU
HayKOW, MEIUIIMHON 1 (uitocodureii; OH OCTaBWII TPY/LI 10 prutocodun, STUKE,
TEOJIOTHH, JIOTUKE, MEIUIIMHE, aCTPOHOMHH, (QU3UKE M aIXUMHH — Bcero 184
COYMHEHMS, U3 KOTOPBIX 10 Hac jgomuio 61. Muorue tpyasl Ap-Paszu B X — XIII
BB. B EBpore OblTH 1epeBeieHbl Ha IATUHCKUN SI3bIK.

Hanbonee u3BecTHhIC anxuMudeckue counHeHus Ap-Pasu — 3to «Kuuea
maun» u «Knuea maiinet mavin». Ap-Pa3u OblT 3HAKOM C TpyJaMu T'PEYECKUX
¢unocopoB U MPOUBEACHUSMH aJCKCAHIPUNUCKUX aIXUMHUKOB, a TaKkKe
BHUMATEIBHO U3YUYWJI OPUTHHAIbHBIE courHeHus1 apadckux aBtopoB VIII u IX
BB.
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Ap-Pazu mnonaran, 4Yro UENbI0 QIXHUMHAHM SABJISETCS TPAHCMYTALUs
METAJIJIOB MPU MOMOIIU 0COOO0TO IIUKCHPA U MOTYyYSHUE IPArOoleHHBIX KaMHEH
U3 «OOBIYHBIX» KBaplia U cTekiaa. OCHOBHBIMU 3JIEMEHTaMU, WU MPUHIUIIAMH,
COCTaBJISIOIMMU MeTasuibl, Ap-Pa3u, Tak ke, kak u J[>xaOupy, cuutan pTyTh U
cepy, OJIHAKO OH J100aBWJI K HHUM €Ill€ TPETUW MPUHLUN — COJib. VIMEHHO 3TO
MPEJCTABJICHUE O COCTABE METAUIOB NOJYYHWJIO B JAJIBHEWIIEM MIHPOKOE
pacpoCTpaHEHUE B EBPOIEHCKON aTXUMHUYECKOU JINTEPATYPE.

B cBoux counmHeHusax Ap-Pazu onmcan He TOJNBKO pa3jIvdyHbIC
XUMUYECKHUE anmaparbl U MNpuOOpbl, HO U XuUMHUUYeckue omnepaunu. B «Knuuee
matH» BECh MaTepual alXUMHUU pa3OUT Ha TPU OCHOBHBIX pazjaena: 1)
«llo3nanue sewpecmeay, 2) «llosnanue npubopoe» u 3) «lloznanue onepayuiiy.

Nmenno Ap-Pa3u BnepBble B UCTOPUM XUMHUHM OPEANPUHSIT TMOMNBITKY
KJIacCU(UUIUPOBATH BCE HM3BECTHbIE €My BemiecTBa. OH pa3fenun UX Ha TpH
OOJBIIKX KJacca:

L4 3CMJIMCTBIC, HJIKM MUHCPAJIbHBIC BCIICCTBA,
L PaCTUTCIBbHBIC BCIICCTBA,
° ZKHNBOTHBIC BCIICCTBA.

MuHepalibHbIE BEIIECTBAa, B CBOIO OYepelb, ObUIM pacHpeeNeHBbI I10
LIECTH IPyNIIAM:

o «1yxu» (CHHUPTHI, JIETY4HE€ BEUIECTBA), Kylda OTHOCSITCS PTYTh,
HallaThIPb, AyPUIIUTMEHT (WK peanbrap), u cepa;
o «tena» (To ecTh METaibl), KOTOPbIX HACUUTHIBAJIOCH B TO BpEMS

BCEr0 CEMb: 30JI0TO, Cepedpo, Melb, JKEJIE30, OJIOBO, CBUHEIl M TaK HAa3bIBAEMBI
«xapacun» (4To, 1Mo BCEHl BEPOSITHOCTH, O3HAYAJIO «IIUHK);

o «KaMHH», KOTOPbIX HACUUTHIBAJIOCH TPUHAALATh BUIOB (MapKa3uT,
MapraHiioBas pyaa, Oypblid OJKENe3HsK, TalMel, JAmHuc-Ia3ypb, MallaxuT,
Oupro3a, KPacHbBIN HKENe3HSK, OCNbI MBIIIbIK, CEPHUCTBIA CBUHEIl U CEPHUCTAS
CypbMa, CJII0JIa, THUIIC U CTEKJIO);

o KyHOPOCHI: YEPHBIA KYMOPOC, KBACIIBI, OB Kymopoc (BEpOSITHO,
IIUHKOBBIH ), 3€JICHBIN KYIIOPOC, KEIThIN, KpacHbIN (Cynbdar jxenes3a);
o «Oopakmy: xjaeOHas Oypa (BeposTHO, IOTaI), HaTpoH (coma), Oypa

IOBEIIUPOB, «THUHKaM» (POJ MbLiIa, MPUMEHSBIIETOCS IMPU TMailke METaJUIOB),
3apaBaHcKas Oypa, apaOckas Oypa;

o «CoJIMy»: Xopomiasg cojb (MoBapeHHas), Topbkas (BO3MOXKHO,
MUPaOWINT WM aHTJIMHCKas), KaMeHHas, Oemas, He(TsHas, WHIMKCKas,
KUTaWCKas COJb, MOTAIIl, COJIb MOYH, U3BECTh U COJIb 30JIbI.

Pacturensubie BemecTBa Ap-Pasu He mepeduciisl, yoMUHAas JUIIb O
TOM, YTO OHHM PEIKO YMOTpeOsitoTca. M3 >KMBOTHBIX BEIIECTB OH BBIJEISII
JIecsiTh HamboJiee BaXXHBIX M PACIPOCTPAHEHHBIX BHUJIOB, TaKM€ KaK BOJIOCHI,
KOCTH 4eperna, MO3r, KelT4b, KPOBb, MOJIOKO, MOYa, SiIla, pAKOBUHBI U POT.

Cpeaun ammapaToB W NpUOOPOB, OMHMCAHHBIX B counMHEHUsX Ap-Pasm,
bUrypupyoT, B 4aCTHOCTH, KyOKH, KOJIOBI, Ta3bl, CTCKJSIHHBIE OJIOIIA ISt
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KPUCTAJTU3AIMHU, KYBIIUHBI, KACTPIOJIU, TOPEIKHU, HE(PTSIHBIE JaMIIbl, )KapOBHU
Y neuu (aTaHop), Meuu Uil TUIaBKU, HAMWJIbHUKH, IINATEIU, KOBIIU, HOKHUIIGI,
MOJIOTKH, HIUMIbI, IeCYaHble U BOJAsIHbIE O0aHU, GUIBTPHI U3 TKAHEH U MIEPCTH,
aneMOUKH, BOPOHKH, CTYIIKU C TIECTUKAMU, CUTAa METAJTMYECKHUE, BOJIOCSHBIE U
IIEIKOBBIE, APYrUe MPUOOPHI U MPUHAICKHOCTH.

Ap-Pa3zu onucanm u pasinyHblE XUMHYECKHE OIECpPAlMM, B YACTHOCTH
IJIaBJICHUE Tej, JACKAaHTaluio, (UIbTPOBAHHUE, TUTECPUPOBAHUE (HACTAMBAHUE
pu MOBBILLIEHHON TeMrmeparype), JUCTUILTALIO, cyoIumManuio,
aMaJbraMUpOBaHUE, PACTBOPEHHE, KOATYJISIHIO (CTYILIEHHE).

2 year

Ckonbvko Kuciomul 6 Kanjie 00xcoa? [17]

BrepBeie O KHUCIOTHBIX JOMXKIAX
» sarosopund B 1852 roxy. Yenosek ¢
i OpUTMHAJIBLHOW aHTIIMICKOU (damuineit
g
.4

A Cmur, mnpoxuBaBmIMii B ManHuecrtepe,
coOpan B (¢oTorpaduueckyro KIOBETY
. JOXKIEBYIO BOLY M IIOYEMY-TO H00ABHII
/| Tyma pactBop comu Oapms. Boma crama
MyTHOU. Ilockonbky 3TO u3BecTHas
KaueCTBEHHasl peakiusi Ha Cyib(paT-uoH,
{~ TO CTall0 IIOHATHO, 4YTO B JOXKJICBOH
| Kamie ecTh cepHas kuciota. [lpaBna,
ﬁ’;ﬁ 3agonro go Cwmwurta, B 1696 rony, P.
seat Boiime  TOXKe  OOHApYKWUIT — KUCIYIO
e PEaKIUIO JI0KIEBOW BOJBI, HO TaK U HE

OMpeNeNnuy, MOYeMy HTO MPOUCXOIUT.

[loaTOoMy nonroe Bpems mojiarajid, 4To B
KamneynbKax Joxas mpocto pactBopsercs CO, u oOpasyercst cinabasi yrojabHas
KHUCJIOTa (MPU TOM COJEpP>KaHUM YTIEKUCIIOTO raza, KOTOPO€ XapaKTEpHO MJis
atmocdepsl, pH gomxen ObiTh okoso 5,6). Korma Cmut 0OHapyX Ui CEPHYIO
KHUCJIOTY, EMY HE Cpa3y MOBEpPUJIU, U MHOTHE OpOCUIIUCH MEPEHPOBEPSTH €ro
pe3yabTat. OKa3anoch, 4YTO, TOMUMO CEPHOM, B JOXKIEBOM Karje €cTh €lie U
a30THas KHCJIOTa, TOTOM HAlUIM MYPaBbHHYIO, a BIIOCIEACTBUM IIABEJIECBYIO U
YKCYCHYIO.

[Toyemy xe umeHHo B cepeanHe XIX Beka yaanoch OOHAPYKUTH IENbINA
Ha0Op KHUCJIOT B JIOKJEBBIX KaIUISIX, MPUYEM CaMbIMU MPOCTHIMHU CIIOCOOaMMU?
Jleno B TOM, 4TO 3TO OBUIO Hayajg0 TEXHOJOTMYECKONW M WHAYCTPHUAIBHOM
PEBOIONMMU: B AHIJIMU TMOSIBUIUCH NEPBbIE MACTEPCKUE U MPEINPUATHS,
3apa0boTaiu TOIKH, e B OOJBIIOM KOJIMYECTBE COKUTAIM Yrojb. A CXKUTaHHE
M000r0 MCKOIMAEeMOro TOIUIMBA, TBEPAOrO WM JKUJKOTO, JAaeT HE TOJbKO

a]'
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yraekucasii (CO,), HO u cepuuctoii ra3z (SO,). CHawana gyman, 4YTO
MEXaHU3M O00pa30BaHUS CEPHOM KHUCIOTHI MPEASIBLHO MPOCT — ATO OOBIYHOE
PacTBOPEHUE CEPHUCTOrO ra3a B JOXKJIECBOW KaIllie, HO, KaKk Mbl YBUJIUM JaJjblIIe,
ATOT MEXAaHW3M OKazajCid 3HAYMUTEIbHO cliokHee. [loHayany ydeHble maxe
00paIoBaIMCh KUCIOTHBIM JOXKASM, BElb KaXJA0€ 00JIaKO MPUHOCHIIO Ha IMOJIS
HE TOJILKO BJIary JJis TOYBBI, HO U yaoOpeHue — cepy u a3oT. Ho pagocts Oblia
Henmoaro. Bckope ctano sicHO, 4TO Bpeaa OT KUCIOTHBIX J0XKJeH OoJblile, YeM
Moab3bl. Ecim  pacronoXuTh HENPUITHOCTH, CBSA3AHHBIE C KHUCIOTHBIMH
TOXASIMH, TI0 Mepe YOBIBAaHHS UX BPEIHOCTH, TO MOTYUHUTCS TAKOM PsI:

1. CHWKEHHE YpOKAMHOCTH  OCHOBHBIX  CEJIbCKOXO3SIMCTBEHHBIX
KyJbTYp (MILIEHUIIBI, PKHU, KYKYpPY3bl U T.1.).
2. ['mbens necoB. WM3-3a KUCHOTHBIX JOXKAECH JEPEBbSI TEPSIOT

MMMYHHTET, 3a00JI€BaIOT pa3HbIMU OOJE3HSIMU, Y HUX CHUXKaeTcsl (POTOCUHTE3,
1 oHM moruOaroT. CeroaHs mopakeHa 3HAYUTENbHAs 4acTh JiecoB EBpombl, a B
CIIA u Kanane macmraObsr OenctBus emie Oonbine. Takue jgeca BBINIAAAT Kak
MOCJIC TT0YKapa: TOJIbIE CTBOJIBI M HA OJHOTO JINCTOYKA.

3. ['nbenb 3akphITHIX BOIOEMOB (03€p). [IporcxoauT 3T0 MOCTENEHHO,
M MEXaHu3M 37eCh TaKOB: TMOJ] JCHCTBUEM KHUCJIOTHI PaCTBOPSIOTCS
ATFOMOCWJIMKATHBIC TOPOABI (TaM, TJI€ OHU €CTh), a ATIOMHHHA TOKCHYCH.
[Toru6mu yxe toicsiun o3ep B CIIA, Kanane u llIBennu (mpaBna, €CcTh HaaCK A,
YTO HA ATOM IPOIIECC 3aKOHIUTCH).

4.  Koppo3uss u pa3pylieHHe H3BECTKOBBIX, KaMEHHBIX 37aHUH,
METAUIMYECKUX KPbIII U pasHbIX coopyxkeHui. B XIX Beke B EBporne uMeHHO
110 ATOW MPUYMHE CTATU MOKPHIBATH KPBIIIU YEPEIUIICi: OHA CIY>KUJa TOPa3o
JIOJIBIIIE.

Wrak, noxaeBas Karwisi COAEPKUT IENbIii HA0Op KUCIIOT, a TaKKe HOHBI
aMMOHWUSI, Kelle3a, HaTpus, KalbIUs, MapraHiia, Maraus. UToObl MOHATH, Kak
coOupaeTcsi TakOW XUMHYECKMHA OYKeT, HaJ0 BCIIOMHHUTH, Kak oOpasyercs
obnako. He6o 3eminm mocTostHHO Oojiee YeM HAMOJIOBUHY 3aKPBITO OOJIaKaMH.
Bce onm xuByT mpumepHo dYac, motom 85% 00makoB paccachIBaeTcs, a
OCTalbHBbIC BBIMANAIOT B BHUAE OCaakoB. Eciu o0nako momamaer B 30HY C
MEHBIIIEH BIKHOCTBIO HJIM 00JIee BBICOKOUW TeMIIepaTypor, TO HUKAKOTO OIS
He OyJeT: Kalik ucnapsarTcs, u o0jlako, Teneph yKe ra3oBoe, OyAeT JABUTAThCA
nanpine. Tak, wucmapssch U KOHACHCUPYSACH CHOBA, OO0JIAKO MOXET
nepeMeIaTbest Ha o4eHb Ooubinue pacctosHusd, 10 2000 km. TToatromy obiako,
poluBIIeeCS B OAHOW CTpaHE, MOXET BBINACTh KHCIOTHBIM JOXIEM B JPYToOi,
KOTOpasi JIOCTAaTOYHO Jajeka OT MecCTa 3arps3HeHus. OJTO M Ha3bIBaeTCs
TpPaHCTPAaHUYHBIM MEPEHOCOM: 00JIako oOpasyercs Tae-HuOynp B ['epmanuu, a
Bbimagaer Ha llIBenuro mnu Jlanmto, oGpasyercs B CIIIA, a o3epa ruOHYT B
Kanane.
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3 year

Heoovtunwvie ceoiicmea noiumepos [9]

[loyemy OpHEHTHPOBAHHBIE MOJUMEPHI MPOUYHEE OOBIKHOBEHHBIX? Jlis
Hayajga HY>KHO OTBETUTh Ha BOIPOC: a MOYEMY OOBIKHOBEHHBIN MOJUITUIICH
TaKOM HENpPOYHBIM? OTOT BONPOC HE TaK HAWBEH, KakK Kaxercd. Ammas,
COCTOSIIIIMI U3 T€X K€ aTOMOB YIJIEPOJia, CBS3aHHBIX MEXIY CO0O0il TeMu ke
KOBQJICHTHBIMHU CBSA3SIMH, YTO U aTOMBI YIJIEpOJa B MOJEKYJSAPHON IEMOYKe
MOJIMATUIIEHA, — OJWH U3 CaMbIX TBEPJIbIX U MPOUYHBIX MAaTEPUAJIIOB B MPUPOJIE.
Pa3nuny mexay HUMHU MOXKHO OOBSICHUTH, BCIIOMHHMB JIPEBHIOIO JIET€HAY O
MyzapoM ctapue. llepen cMepTbi0o OH TONPOCHII CBOUX CHIHOBEH CIOMaTh
MNPYTUKA XBOPOCTA, CIOKEHHBIE B MYYOK, YTO OHM TaK U HE CMOTJM CJ/ENaTh,
HECMOTPS Ha CBOIO MOJIOJOCTh U KPENOCTh MbIiI. DU3NKO-XUMUUECKUNA CMBICI
ATOM CKa3Ku O4eBUJICH. UTOOBI pa3iesuTh PHIXJIYI0 Kydy XBOPOCTa Ha YacTH,
OOoNpIIMX ycWIHi He HYXHO. CTOUT 4YyTh-4yTh MHOTSHYThb, U XBOPOCTHHKH
pa3zenarcs Ha JIBe Ky4kH, He Tomasch. Eciau u npunercst cioMaTrs OAHY-IBE, TO
3T0 OyJeT IOBOJBHO NPOCTO. A BOT CJIOMaTh MYYOK IUIOTHO YJIOXKEHHBIX
XBOPOCTHHOK HAMHOI'O TPYAHEE, Bellb JOMaTh MPUAETCSA BCe OJHOBpeMeHHo. 1
4yeM 0oJIbllle B Iy4YKe MajloueK, TeM TpyJIHee OYJEeT ATO CENATh.

B nonusTtHiieHe Takue «XBOPOCTHUHKHY —
MOJIMMEPHBIE LEeMOoYKu. Mexay coOoil oHH
CBs3aHBI (DU3UYECKUMU  MEKMOJICKYJISIPHBIMU
CBA3SMH, KOTOpble B COTHH pa3 ciabee
XUMHUYECKHUX YTIIEPOA-YIIIEPOIHBIX (Tex,
KOTOPBIMM COEJIMHEHbl MOJIEKYJbl YIJIepoJa B
nonumepe). [losTomy peanbHass MOPOYHOCTH
OOBIYHOTO MOJUATUJIEHA HAMHOIO MEHbIIE
MPOYHOCTH anMasza, B KOTOPOM BCE YIJIEPOJIbI
CBSI3aHBI MEXKy COOON XUMUYECKUMHU CBSI3SIMHU.

VY nosuMepHBIX MOJIEKYN €CTh OJHO CYHIECTBEHHOE OTIMYHUE OT HKECTKUX
MPYThEB, KOTOPOE CHJIBHO OCJIOXKHSAET JOCTUXKEHHUE HYKHOTO pe3yJbTara.
Mornekyna mNONMAITUIEHA — HE JKECTKUU cTepkeHb. OHa O4YeHb TuOKas,
MOCKOJIbKY CBSI3b MEXKJYy aTOMaMHu YIJepojJa B MOJUMEPHOM LENoYKe
MOABUKHASA, U aTOMBI YIJIEpO/la BPAIIAlOTCsS. OTHOCUTENBHO YT Apyra. Tak kak
OHM CBSI3aHBI MEXJIy c000i moj yriioM okosio 110 rpaaycoB, To UX JDBUKCHUE
3aCTaBIISIET 3UT3arooOpa3HbIe MOJTMMEPHBIE MOJICKYJIBI U3BUBATHCS C OTPOMHOM
CKOPOCTBIO, TTOJIO0OHO HAaHOPa3MEpPHBIM 3MesiM. B pesynbrare 3TH «3Men» MpH
CHUHTE3€ CBOpPAYMBAIOTCS B KIYOKM — Kak IIEMOYKa, KOTOPYIO TMOJOXKUIM Ha
Xa0TUYHO BUOPHUPYIONIYIO TOBEPXHOCTh. MIMEHHO MOATOMY JIETKO pa3opBaTh
OOBIYHYIO TIOJIMATUIICHOBYIO TUICHKY: B HEW HE HYXXHO pBaTh BCE IIETIOYKH
MOJIMATUIICHA.

Ecian monumep co CBEpHYTHIMH MOJIEKYJaMU HAarpeTb M PacTAHYTb, TO
OHM BBITSHYTCSI B HallpaBJICHUU pacTiaruBawomeil cuiabl. Ho kak TOJbKO
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BHEIIHSAS CHJIA IIEPECTaHET JACHCTBOBATh, XAaOTUYHOE TEIUIOBOE JBHKEHHE
3aCTaBUT MAaKpPOMOJEKYJIbl BHOBb CBEPHYThCS B KIYyOKHM. DTO CBOWCTBO
HA3bIBACTCS YIOPYTOCThIO, 4 TOYHEE TEPMOYNPYrOCThIO, TAaK KAK OHA —
CJIE/ICTBUE TEIJIOBOTO JBHKEHUS. TepMOYNpPYrocTh OTIMYAETCS OT OOBIYHOM
YOPYTOCTH CTAJIBHOM MPY)KHHBI, MOCKOJIBKY OHAa CBSI3aHA HE C HW3MEHEHHUEM
pacCcTosIHAA MEXIAYy aTOMaMH B MOJIEKYJIE, 4 C pa3MepaMu MOJEKYJSPHOrO
KJIIyOKa — MEHSIIOTCSI pACCTOSIHUSL M1y KOHIIaMU JTMHHON Mosekynbl. (Korma
B CIEAYIOLIUN pa3 Bbl PACTAHETE KYCOK PE3HHBI, TO UMEUTE B BHIY, YTO BBI
pacTsAruBaeTe MOJEKYJISIpHbIE KIYOKM U  ONIyllaeTeé UX CYMMapHYIO
TEPMOYIIPYTOCTh. A KOTJa Bbl OTIYCTUTE OJAWH U3 KOHIIOB, TO MPEACTAaBbTE, KAK
AT MOJIEKYJIbl, U3BUBAsCh B TEIJIOBOM JBW)XEHUH, CHOBAa CBOPAUYUBAIOTCS.)
TepMOynpyrocTe U MEMIAET OPUEHTALMU MOJEKYJ, KOTOpas MENIAET IMOJUMED
npouHbIM. Eciu ke pacTsHyTblid oOpasel] OXJIaJAuTh 10 HU3KOW TeMIlepaTyphl,
TO MOXHO «3aMOPO3HUTHY» MOJICKYJIBI, © 00pa3er] COXpaHUT CBOIO HOBYIO opMy
U CTPYKTYpY. Tak nenarT OpUEHTUPOBAHHBIC IICHKH.

4 year

Monexynapnaa cacmponomus [21]
UyTte Oombie gecsAiTd JeT Hazan ¢GpaHIy3CKUn
yuensli  OpBe Tuc  (Herve  This)  npumyMman
MOJIEKYJSIDHYIO €1y — MPOIYKT, CO3JaHHBbIA Ha CTBIKE
KYJIHHADUU U XUMHHU. YK€ CaMO HAa3BaHHE HUMEET BKYC
Oyayiero: MoJeKyJsipHasi ractpoHomusi. MHaue roBops:
aHanmn3  (PU3UKO-XMMHYECKUX  3aKOHOB BO  BpeMs
IPUTOTOBJICHHS €1bl U UCIIOJIb30BAHUE HOBBIX OTKPBITUU
TSt CO3J1aHUs HEOOBIYHBIX PELENTOB. 310
3apoxAarollieecs: HallpaBlieHUe, Mpexie Bcero B EBpone, B
KOTOPOM YYacTBYIOT IIe()bl PECTOPAHOB, CIICIIUATUCTHI IO
bu3NKe MaTEepUH M IKCHEPTHI-XUMHUKUA. OTIPaBHBIM MOMEHTOM OBUIO TO, YTO
MEXKy pa3JIMYHBIMA NPOAYKTamMHu (IIOKOJIaJl M HKpa, ClapXa M JakKpulla,
HallpuMep) CYILIECTBYIOT HEOXHUJAHHbIE MOJIEKYJISIDHBIE CBSI3U, W HX
oOHapy>KeHHE MOKET cO3/1aTh 0a3y A n300pETEHUST HEOKUTAHHBIX MUKCOB.
MonekynsipHass KyXHS — OJHAa U3 MOJHBIX TEHJCHIHMI B cpele
eBpoIelickux rypmaHoB. Hampumep, B Gokan uisi MIAMIIAHCKOTO HAJIMBAETCA
CHayajia TOpsSYdid MSTHBIA CYI-MIOpe, a CBEPXY — OCTOPOKHO, UTOOBI HE
rnepeMeniaTh CJIOW, — XOJOJHBIM TOPOXOBBIM cyn. Bo3HuKaeT cpazy TpOWHOU
KOHTpacTHBIA 3P(DEKT: BKyCOBOH, TeMIEpaTypHbIA U KOHCUCTCHTHBIA. ['OBOpS
MpoIle, B MOJEKYJISPHON KyXHE HCIOJb3YIOT HOBEHIIME TEXHOJIOIMHU IS
MOJTyYeHUsT HEOOBIYHBIX KOHCHUCTCHIIMH M BKYCOBBIX codeTaHui. Kode B BHje
MIEYEHbs, Yail B BUJIC JKEJIE, MOPOKEHOE CO BKYCOM BETUMHBI — BCE 3TO 3BYUHT
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HEOOBIUHO M HPaBUTCS MokKa He BceM. Ho ecTh U Te, KTO B MOJTHOM BOCTOpPre OT
TAKOM €JIbI.

B mnapon wmonexkymsapHas KyxHsa nomia, HaumHas ¢ 2001 ropa.
[locnenoBatenn u yuenuku OpBe Tuca: Deppan Anpua (Ferran Adria,
Ucnanus), Xecton bmromentans (Heston Blumenthal, BenukoOputanus),
Mumens bpac (Michel Bras, ®paunnus), Ilbep [anbep (Pierre Gagnaire,
Opannust), Anatonuii Komm (4natoly Komm, Poccusi). B Utanuun ognum u3
CaMbIX M3BECTHBIX IpeACcTaBUTENIe HOBOro teueHus spisercs JlaBua Kaccua
(Davide Cassia), cmenmamuct B oOnacté ¢usukun marepun [lapmckoro
YHUBEpPCHUTETA.

‘J;f' \

s

,u ,. /

OTnevyatok HOBBIX TEXHOJOTHHA OTJIOKHWICS W Ha JPYroM MHUIIEBOM
CIICHapHH, KOTOPBIA B OymyriemM OyJeT UrpaTh TJIABEHCTBYIONIYIO POJb: PEUb
UJET O 3alaxax M BKycaX, CHHTE3WPOBAHHBIX B Jlabopatopuu. B wactHOCTH, B
nabopaTopuu pa3pabOTKH apoMaToB IIBEHIIApCKOTO MapdOMEPHOTO THMraHTa
Givaudan. Oka3aB cojeiicTBUe B cO37aHUU CBBIIEe 20 THICSY MCKYCCTBEHHBIX
apomatoB (300 TOJNBKO ISt OJHOW KIIYOHWKH), OMOJIOTH MHOTOHAIIMOHATHHOM
KOMIIAHWW OPTaHW30BAIM OKCIEIWIIMA B Jeca Majgarackapa B TIOMCKax
MOJICKYJIbI, U3 KOTOPOM MOXXHO H3BJIEYh HOBBIC 3alaxd. JTH apoMaThl Ha
MOJICKYJIIPHOM YpPOBHE OyAyT HWIACHTUYHBI HATypalbHBIM, KaK YTBEPKIAIOT
YYeHbIE, TOJIBKO OYIyT MOTy4YeHbI OJarogaps XUMHIECKUM TIPOIIECCaM.

Ha mpomenmem HegaBHO MEXIyHAapoaHOM (ecTuBasie HayKH B
OnuHOypre OpBe Tuc mnoaenwics cekpeTaMu, Kak ¢ TIOMOIIbI0 XUMHUHU
MPUAYMBIBATh HOBBIC, TIOPOI BechMa HEOOBIUYHbIE KOMOWHammM munm. Kak
yTBepknaer J.Tuc, 4robbl cmenaTh BKYC JEHIEBOTO BUCKU TaKHM Ke, KaK y
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JIOpOroro, JA0CTaTOYHO J00aBUTh B HANMTOK BaHWUJIWH, KOTOPBIM mpeoOpaszyeT
BUCKM U JAET €MY BEJIMKOJEIHYK 3aKOHYCHHOCTb M TEIUIOTY. DKCHEPUMEHT
OCHOBAH Ha OTKPBITUHU, YTO XMMHUYECKUE FJIEMEHTHI, 00pa3yroumecs BO BpeMs
BBIJICP)KKM BUCKH B JCPEBSHHBIX OOYKaX, MOXO0XXH Ha JIEMEHThl B BaHWIHMHE.
@paHy3CcKuil y4yeHbld OpBe Tuc, M3y4arOlMi TailHbl BKYyCa, YBEpPEH, 4YTO
Jydille MOoBapa — 3TO HE T€, KTO UCMOJb3yeT CBOIO MHTYUIIMIO U (haHTa3MIo,
rOTOBSI M3bICKAHHBIE OJII0JIa, a T€, KTO 3HAET CEKPeTbl XUMHUH U (PU3UKU U
TOTOBUT C TOYHOCTBHIO TEXHHUKA JTA0OPATOPHUHU.

Jlyqmire moBapa Mupa YK€ OKCICPUMEHTUPYIOT C HAy4YHBIMU
JNOCTHKEHUSIMU. B 4aCTHOCTH, B OJJHOM AHIJIMHMCKOM PECTOpaHe y4yeHHK Tuca
yOpaBsieT MOJIEKYJIAPHBIMU CTPYKTYypamu, YTOOBI CO3/1aThb OCKOH WU SIMYHOE
MOPOKEHOE, a TakKe JApyrue Oyrofa, Takue Kak Oenblii mokonag v ukpa. OH
TAKX€ BIIPBICKMBAET JIAMMOBBINM MYCC U MYCC M3 3€JICHOTO 4Yasi B IIAPUKH A30Ta:
KOTJla TAaKOW LIAPUK MOMaJaeT Ha S3bIK, OH UCHapsieTcs, CIOBHO 00JIaKo mapa, He
OCTAaBJIsAsl HUYETO, KPOME BKYyca.

Tuc mnonaraer, 4TO MOJEKYJSIpHAs TaCTPOHOMHS IOMOXKET TaKXe U
MoBapaM-MOOUTENSIM,  BKIIFOYAast  OOBIYHBIX  JoMoOxo03sek. OHH  CMOTYyT
pa3HoO0Opa3uTh CBOE JOMAIlIHEEe MEHIO, TPUYEeM MHOTHE OJI0Ja MOXKHO OyaeT
MIPUTOTOBUTH JIa’Ke 32 OTCYTCTBUEM HEOOXOJMMBIX MHIpenueHToB. Hampumep,
€CJIM HET BO3MOYKHOCTU KYNUTh HACTOSIIIME TPUOBI IS OJI0J1a HAa Y>KUH, HY>KHO
BCEr0 JIMIIb TIOMHHTH, YTO OKTEHOJ, WJIM OCH3WI TpaHC-2-MEeTUIOYyTeHOaT,
mpojaronyecs B JII0OOM MarasmHe XMMUH, TPUIAIOT OJIIOAY 3aMedyaTelbHBIN
rpuOHOMN BKYC.

JInsg co3maHus MOJEKYJSIPHOM MWLM HCIOJB3YETCS JKUAKAM a30T,
BAKYYM, BBICOKHE TEMIIEPATYpPbI, KUCIOPOJ WM HWHEPTHBIE Tra3bl, arap-arap,
pa3InYHbIC XUMHYECKUE peakuuu (merunpanuu, Harpumep),
HEHTPUPYTUPOBAHHE, SMYJIBTUPOBAHUE, pa3MebueHUE MIPOAYKTOB
MMPAKTUYECKHU 10 MOJIEKYJI U JIp.




UNIT 7. FOR YOU, BRAINIACS!
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Chemistry is fun!
Joel Henry Hildebrand (1881 — 1983)

Do you know the answers to the following questions?

1. A well-known Russian writer Alexander Kouprin called a horse in honour
of transparent sort of beryl. It is a bright green precious stone consisting of a
chromium-rich variety of beryl.

What was the name of the horse?

2. Alchemists called this saltpetre ‘infernal stone’.
What is the modern name of this substance?

3. An English chemist Humphrey Davy obtained little balls accompanied
with explosions during caustic potash electrolysis.
What were they?

4. An English physicist and chemist Michael Faraday suggested the name
for this charged particle in 1834.
What name did he give to it?

5. Aquamarine and heliodor are sorts of one mineral.
What is the name of the mineral?

6. Carbon has the unique ability to form long chains with other carbon
atoms.

What name is given to a long chain consisting of many identical smaller
molecules (called monomers)?

7. Catherine II, empress of Russia, known as Catherine the Great, invented a
fairy tale for her grandson.
What was the hero’s name?

8. Electric arc was designed with the help of zinc and copper discs by this
famous Italian physicist and inventor.
Name this person.

0. How many protons are there in an atom of gold?

10. Humans breathe out carbon dioxide (CO,).
What do you call a process during which plants convert carbon dioxide
into food using energy from sunlight?
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11. If someone wants to bake a cake he goes to the cupboard to get some
sucrose there.
What ingredient is he looking for?

12. If to peel this fruit the beautiful aroma of
3 limonene watfts up to a nose.
What fruit is it?

13. In the ex-USSR such name was given to fibers
form polyethylene terephthalate according the place of
their obtaining.

Do you know the name?

14. Individuals were not allowed to buy this substance in 1733.
What was the name of the substance?

15. It was only a French scientist Lavoisier who proved that it was not a
substance but a consequence of the combustion process.
Can you name it?

16.  Osmium and iridium were discovered while melting this metal in aqua
regis.
What is the name of the metal?

17.  The discovery of what chemical elements did experimentally confirm both
the periodic law and periodic system of elements?

18.  The piece of any of these metals is melting on the palm.
What are they?

19. The tricky part of hydrocarbon nomenclature is when you come across
molecules with the same molecular formula, yet different structure.
What are these compounds called?

20. There is a very common chemical that can be very dangerous. If this
chemical is inhaled, it can be fatal, but beneficial when swallowed. Under
certain conditions, contact with the skin may cause a burn. However, once a
person’s body becomes dependent upon this chemical, prolonged separation will
almost certainly cause death. Although scientists are well aware of this chemical
and it is found in nearly every drinking source, nothing is being done by the
government to try to eliminate it.
What is this chemical?
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21.  Using all the letters, compose new words:

mystic + her grain + coin
busset + can cole + mule
cationer moist + bun + OC
noxa + idiot concert + nation
soul + O + tin neat + bus + Cs

22. This crystal transforms into violet vapour while heating avoiding liquid
phase.
What is it?

23. This particular vegetable is easily making one’s eyes all teary due to the
propanthial S-oxide it contains.
Which vegetable is it?

24. This popular comfort food has an active ingredient called phenyl
ethylamine.

What is it?

25. This vegetable is stunningly-colored due to the beta-carotene it contains.
Which vegetable is it?

26. What are four greatest Chinese inventions?

27. What do properties of chemical elements and their compounds
periodically depend on?

28.  What feature of atomic structure is shared by fluorine, chlorine, bromine,
and iodine? To which group do they belong?

29.  What gas did the Dutch inventor of the first navigable submarine use for
breathing?

30. What gas predicted by Mendeleyev was discovered by a Scottish chemist
Ramsay, the report about that undiscovered gas being given in Toronto in 18977

31.  What is the rarest halogen existed in nature?
32. What metals can you find in the following organs of a human organism?
e brains? e heart? e liver and kidneys?

e lungs? e pancreas? e spleen?
e thyroid gland?
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33.  What substance was used by Arthur Conan Doyle in his most well
known detective story about a fierce and horrible animal? By the way, the
same substance appeared to be necessary for the description of people of future
2030s given by Mayakovski in his play “Bathhouse”.

34.  Which noble gas is rather rare in atmosphere?

35. Which tissue in the human organism is most rich with water? Which is the
least rich?

36. Who was the mother of the “constant tin soldier”?

37.  With the help of Mohs scale it is possible to calculate the relative mineral
hardness. 10 standard minerals are taken, the softest and the hardest ones.
What are they?

38. Below you see chains of words connected together.

Single out separate hidden words and compose sentences with them.
Bear in mind that the last letter of every word at the same time is the first of
the next one.

Acidioxanelectroniobiumendeleyevacuumolecule

Chemistryieldefinitionitrogenitratelementemperature

Cobaltreatchneciumildioxidexacttechnique

Liquidensityttriumeltreatment

Solideuteriumixtureinsteiniumetallightube

Watereagentreatalliumeasurenteraw

39. Do you know the translations of the following words?
Few. hazardous, integration, natural, noted, old, rigorous. significance,

single, state, steam, stream, strict, synthetic,

water m|a|tle|s|i|lg|f|1]c
a|/w|ls|rje|{tin 1|s|a
Name what part of spe§ch isevery translated | o [+ [t| s |tlaleln!|iln
word. Enumerate suffixes of each part of s ltlelalilnll el e
speech. Can you give any synonyms and : g
antonyms? Compose your own sentences | O |1 |t/mje|t|hja |z a
with the words. n|frja|r|g|t|i|c|d|r
_ _ _ g|i1|s|y|hje|[s|u|o|n
If you move only in vertical and horizontal . : :
directions you will find all of the given above ojuisin rprre a
words inside the square you see below. Good | I |0 |e|d|o|t|s |1 ]a|t
luck to you! njo|t|d|]l|f|le|w|r|u
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40. Some special tasks for you

A.  During the combustion 0of 9.2 g of an unknown organic material in oxygen
17.6 g of carbon dioxide and 10.8 g of water are formed.

Determine the formula of the substance if the density of its vapour in
nitrogen oxide IV is equal to 1.

B. A 0.2000 g sample of an organic compound, W, was analyzed by
combustion. 0.4800 g of carbon dioxide and 0.1636 g of water were obtained. A
second 0.2000 g sample of W produced 0.0618 g of ammonia in a Kjeldahl
analysis.

Use these data to show that W contains only carbon, hydrogen and
nitrogen and calculate the empirical formula of W. [31, p 274]

C. 40 gof an alloy containing zinc, aluminum and nickel are treated with an
excess of sodium hydroxide solution. 15.68 L of gas is formed, the mass of the
solid residue being 8.6 g.

What is the alloy composition?

D. A student prepared a sample of 1-bromobutane, C4HyBr, from 10.0 g of
butan-1-ol, C4HyOH. After purification she found she had made 12.0 g of 1-
bromobutane.

What was the percentage yield? [31, p 275]

E.  27.8 crystalline hydrate (FeSO, * nH,O) was dissolved in 50 ml of water
so that W(FeSO,) was 19.54% in the resulted solution.
Determine the formula of crystalline hydrate.

F. Unknown elements X and Y form compounds X;YO; and X,Y,03, the
mass fraction of oxygen in both compounds being equal to 70.16% and
42.096%, respectively.

Identify both unknown elements.

G. Ifyoudissolve pure sugar in pure water is it a pure substance?

H.  You are given a mixture of sand, salt and water.
How would you separate the three compounds?

L Which is heavier: 1 g of rock or 1 g of cotton?
Which is heavier: 1 mL of rock or 1 mL of cotton?
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41.  Guess the names of the elements described in the poems.[26]

An active sailor, yet seldom free,

An old salt, Peter, afire in the sea,
Near noble, yet base and prone to lie,
Purple with rage when excited am I.

Shunned by most and craved by all,

Food for rabbits, yet made from straw,
Millions found greed and abandoned sense,
Though not a fool, I am quite dense.

42.  Rearrange the elemental symbols to solve the riddle. [26]

Uranium, sulfur, radon and boron are the names of chemical elements.

Can you guess in what way they are connected with an injury caused by
heat or fire?

43.  All these riddles describe one and the same substance.
Do you know the name of it?

e What is more precious than gold, clearer than
diamonds; is the source of life, and is said to be the
purveyor of legends?

e What kind of bank needs no money?

e What lives in winter, dies in summer, and grows
with its root upward?

e What runs and has no feet, roars but has no
mouth?

e What runs but never gets tired?

e What three letters mean “stiff water”?

44. A new set of words for you to find. You can also move either horizontally
or vertically. The words can be broken in the same way.

Achieve, branch, complexity, create, difficult, error, knowledge,
nutritionist, range, simplicity, arrange, change, composition, definition, element,
goal, master, occupy, ratio, valid, behavior, chemistry, concept, development,
entirely, govern, matter, physician, science, vast

When you find all the given words, compose the sentences with them.
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This very unusual lexical square contains a list of words without which it

1s impossible to speak of chemistry.

45.

composition, contribute, deal, definition,

branch,

Application,

developments, error, goal, growth, humanity, invent, knowledge, property,

range, ratio, scope, seek, simplicity, space, substance, sweet, trial, try

Do you know the translation of the given words?

Find all of the given words in this puzzle.
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46. What are they?

They are so small. Can’t see them at all:

They’re round like a ball. They’re tiny and they’re teeny.
They make up the air. Much smaller than a weenie.
They’re everywhere. They never can be seenie.

47. Here are some English words which you are to analyze from periodic
point of view.

Dvynamics, because, acoustic, attain, money, capture, cabbage. general,
benefaction, amputation, Britain, arrange, America, plan, wife, book, clock

Symbols of which chemical elements from the periodic table do you see?
Compose English words using the symbols of chemical elements. Have
a look at the periodic table.

48.  Guess the name of the element [ 18]
It is one great element,
An element that is tetravalent.
It is so very common and nonmetallic,
Plus it has many forms that are allotropic.
Its atomic number is six,
With almost every other element can mix.
The number of its compounds is about ten million.
It has been found on comets and on the sun.
It has the highest melting point on the table
And by itself, it’s not very stable.
At room temperature it is always a solid,
But at 3500 degrees Celsius it becomes a liquid.

49.  What is the symbol of this chemical element?

Its atomic number is 7. Its mass is 14.00674. Its nucleus contains 7
protons. Daniel Rutherford discovered it. It is a nonmetal and colorless. It is
used to fertilize things. It is in our food. It is also used in rocket fuel. It is the
fifth most abundant element in the universe.

50. Here are some interesting facts about one famous person.
Can you guess his name?\
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e He is a Dutch physical and organic chemist but he was born in
Holland in Rotterdam.

e He lived in the eighteen and nineteen centuries.

e He was a doctor of maths and of nature philosophy.

e He worked as a veterinary surgeon.

e This man helped to found your favourite subject -
physical chemistry.

e He was the winner of the Nobel Prize in chemistry.

51.  Find the answers to the riddles [26]

e What substance is combined with chlorine to make food taste better?

e What substance is often found in jewelry but is not as expensive as
other metals also used in this industry?

e What substance is often used to make containers for cookies and
sweets (especially at Christmas!)?

e What is used to write on papers?

52.  The Washington Post has recently announced a contest and asked readers
to dream up new elements for the Periodic Table [7]. Read through the best of
the batch.

Billclintium, Bc — with a slick appearance and slimy texture, this element
undergoes a series of interesting changes when in hot water.

Canadium, Eh — similar to Americium, but a little denser. Much more
rigid. Often called Boron.

Newtium — extreme irritant. Carries a strong negative charge. Does not
possess magnetic properties. Can be purchased cheaply.

Politicium, Po — contains a great deal of gas. Similar to Radon as it can
reach lethal concentrations in the house.

Congress, Cg — atomic number 525. Can never be found in a solution.

Comment upon the descriptions of imaginary elements. Do you like
them?

Why do you think such names were proposed?

What elements would you offer for this list?

53. And now let us look through a list of winners among chemical
clements.[ibid]
Do you know them?

e What do you think is the lightest element?
e What is the noblest element?
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e  Which element has the lowest thermal conductivity?
e  Which element is ‘dumb blonde’?

e  Which element is the most autistic element, being the most resistant to
forming chemical bonds?

Which element is the most diamagnetic?

Which element is the most electronegative?

Which element is the most versatile?

Which is the noblest element in the subcategory of metals?

Do you agree with this list?

54.  Complete the following funny lines with the name of
a proper substance.

e

Little Willie was a chemist.
Little Willie is no more.

For what he thought was H,O,
Was ...

Try to pronounce it as tongue-twister.

Are you good at tongue twisters? Do you like them?
Then try to pronounce the following one.

A chemist has poisoned my brain!
The cause of his sorrow

was para-dichloro-
diphenyltrichloroethane!

55.  Find English translations of these words in the following square:

AHann3, BEIIECTBO, BCEJICHHASI, THIIOTE3a, JIEATEIHLHOCTh, JOCTHUIaTh,
3aKOH, 3HAaHMA, W3MEHEHHWE, HMCXOJNHBIA (akT, Kpurepuid (ea.4. M MH.Y.),
MakKCUMyM (€I.4. M MH.Y.), MacIiTad, Marepus, HamiaacTtoBaHue (dhopMmaims),
HayKa, ONpeAcJICHHE, OCHOBA, OTpaciib, OIIMOKA, ITOBCJICHHE, NMPUMEHCHHE,
IIPOCTPAHCTBO, IYCTOTA, paBHOBecHe (MH.Y.), Pa3BHTHE, POCT, CBOWCTBO,
CHMIIO3MYM, CHHTE3, CO03JaBaTh, COOTHOIICHHE, COCTaB, CIIEKTP, CHOco0
(busmueckasg cpema), CTPYKTypa, VIVYIIAThL, YYEOHBIA InIaH, (as3a, (okyc
(MH.Y.), XUMUSI, 1[€]Ib, SIBJCHUE, PO (MH.Y.)
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ble hla |v|t|c s |t |s|t|yv | h|r r|t|s |r |q|p |lo|lw]la |l |a
b |rja |n |1 |d|t (e |u i |r|p|j|julu|lh|p a wiu e |1 |h |c
m|a |t |¢ |o|s|c |n|r |s|z|o |k|j |cle|z |t |o v|c |h |g
r |e|t |hju|vi]c |c |[flelh|t |v]iI |[t|n|o |1 [z |e |q|le |0 |u | m
y a |t |r|blgle |t |s|lg|x|v|iw|u|lo|m|g |k | w]|k m|o |e
c |[rje |e|ejn|q  a|gle|p|s |d|gq|r|e|e |e |f |d|s|o]|p |1 |d
dlajwim|b|it |b v ]a|c|t |1 |ujg la|p|n |q|h| w1 |c |m u |t
m|1 |xX |a |t |e|d |u|r |[t]|r]c |y |x [t|yv]|o|u |k |d t]ule |1 |1
a |p|r |l |e|lgloja |l |s|jum|dja |e|1 |n |1 |1 |a |1 ]|r |q |t |oO
wi s |ojc |s|o|ly |w|s |g|ftle g/t |[r|b|i |I ju|blo|r |1 ¢ |u
a |t |plu|yv|d|s |[f |1 |s|t|r |e|d|s|a|r |yv ¢ |d | n|c|a |r |I
a |rje |n|n|t|h e |s |p|lv|l |g|/dle|l|w|o |n |t |d|t]e |a | u
t Jlg|r |t |v|y|lu o |¢c |hje/m|1|s [t|r|y |t |k | n  e|1 |r n | m
a |s|1 |blaje|/w m|g |p|s|julo|p o1 |t |1 |n|1 [f|v|w]|g |e
d|q|s |a |h|r|e |u|n|ujc|z |bjlu|nj1|p|d | wi/r |v]|1 |a |d|a
plhja |s |¢c|y|v |t |Ja |d|r | x|d|x |yv|z|x|plo |t |[v|t|f |n |u
1 |z|b |1 |z|t|o|r |p|t|f]1 |c|lo | mj|e n|t |a|yv|n |1 |S
n|a/m|s |[x|a/m/d | m|jo|n|x|e|h |g|z|p | o ]|l |e |[v]|e|d v p
a lz/u|m|i|o|s |1 |1 [1]olu a|V |n m| b |r e |s|s |r |e |a
I |vije |r |v|l |1t |¢c|a |t|c|n |1 |y plof|r |e |t |1 |[t]|e |a |e |c
] |siwla |p|lplt |n|o |r|r]c |7 |t ja|r |1 |q ) |r julf |b s |
s |1 o |1 |pft |f a1 |j |1t |f eluf|t|la mja|c |j|flc m|g
] |ble |njajrja s [r |e|t|ju g m|dfs|h u vy ajc|u |p|u
X |gle |c |t |s|b |u|h hja |n/u v]jo|lg |1 |r m|v|s |u |1 |o
olrlojult|hir loful|bljcin | vimla|f|d|s |olp r|v | m v I
56. Another original list of elements which are ‘favorites’ of some people

because of their jobs was composed by Americans [7].

Can you guess the names of these chemical elements?

What does a doctor do? He cures and heals his patients. What elements
should the doctor be fond of?

A mortician is a person whose job is to deal with the bodies of people who
have died and to arrange funerals. What chemical element ‘helps’ the mortician
to perform his duties?

It is always rather difficult to choose what country should be visited first
especially if a person has never been anywhere. It 1s possible to use the Periodic
Table as a guide for tourists? What chemicals elements are the tourists’ ‘best
friends’?
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Having a holiday every person wants to make up as bright as possible to
keep it in mind for a long time. What chemical element is very ‘suitable’ in this
function?

A baker is a person whose job is to bake and sell bread, pastries, and
cakes. Without what element his cakes will never be puffy?

A person who commits robbery never wants to meet with a policeman.
What chemical element always ‘reminds’ a
robber about the police?

If person is on the stage, what chemical
element is his ‘favourite’?

Conan Doyle portrays Watson as a capable
and brave individual. Doctor Watson is described
as an excellent doctor and surgeon. Try and
remember whose assistant and flat mate Watson
was. Then you will name the ‘favourite’
Watson’s element.

57.  Write chemical formulae which are spelt like English words. What
words are these? [ibid]

Hvdrogen iodide, hydrogen astatide, gallium phosphide, radium telluride,
radium titanate, barium selenide, carbon tetra-astatide

58. Have a look at this molecule! It has 6 sub-units, which are thiophene rings
in this case. Isn’t this molecule ‘sexy’? It is as its name is sexithiophene!

Does its conjugated system of double bonds contribute to the property of
this organic molecule to conduct electricity quite well?
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59. In the following square nine chemical terms are hidden. Some of them are
in the singular form; the others are given in the plural form.

Find these nine terms moving across, down or along the diagonal.

M S A T O M S R S
M O H C O M P O T
R E L Y I T I S N
E P I E O N E L E
A R O P C C U C M
C T I E S U S U E
T S O R C I L N L
B U N T Y E N E E
S T A N C E C E S

If you find all these words, it will be possible to compose one more word
from the left unused letters.

60. In order to complete this funny poem you are to write the reactions first.

Johnny, finding life a bore,
Drank some H,SO,.

Johnny’s father, an MD,

Gave him CaCQO:s.

Now he’s neutralized, it’s true,
But he’s full of ....

\ fcats are cnmnusell of
II‘(III |Il|lllllll aml neon
: » 61. Can you prove that such chemical elements
as iron, lithium and neon are found in cat’s
organism?

feliNe "~
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PUZZLES
Puzzle 1

Solve this crossword answering the following
questions

8
L 1. The transformation of one substance into
1 6 | | another
L 4 5 9 2.  The first element in the Periodic Table
3 d 3. Scientist who discovered the periodic law
2 4. The arrangement of various parts of which

something is made up

An act of testing something

A material, type of matter

Chemically indivisible particles

The material that makes up the world and
everythmg in space and can be seen or touched

9. Science which is closely related to chemistry

% N oL

If the puzzle is solved correctly, one more word will appear in the middle of
the puzzle.

Puzzle 2

Do you know all of the following definitions? Then complete this crossword.

1 1. A series of very closely spaced,
2 [ T T 1T ] nearly continuous molecular
3 | orbitals that belong to the crystal
4 as a whole
. > 2. A device used to measure the
- heat transfer between a system
3 and its surroundings

of | | 3. Poor electric and heat conductor
10 4. Electrode at which reduction
oL occurs in a cathode ray tube, the

12 negative electrode
14 5. A piece of volumetric glassware,
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intervals that 1s used to deliver solutions to be used in titrations in
quantitative (drop wise) manner

6. A commercial term used to describe ethanol that is not useful for human
consumption because of the addition of harmful ingredients

7. A group of atoms bonded together, representing the smallest fundamental
unit of a chemical compound that can take part in a chemical reaction

8. A Lewis base in a coordination compound

0. The process of burning

10. A class of silicate and aluminosilicate minerals with sheet-like structures
that have enormous surface areas that can absorb large amounts of water

11. A substance that alters (usually increases) the rate at which a chemical
reaction occurs

12. A molecule in which a concentration of positive electric charge is
separated from a concentration of negative charge

13. A heterogeneous mixture in which solute-like particles do not settle out
14. A negatively charged ion

If the puzzle is solved correctly you will find the name of the reaction of
an acid with a base to form a salt and water.

Puzzle 3
18 22
1| | | 2[ | BN
HE
| 4 |
| 26
s L[] H
16 6 24 25 | |
7 8 || ||
9| [ ] ) 10 L[]
B 12,21 23 11 B
19203 | | | Hal
17 13 HEE
14 B I
15 HuE
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Across:

l. The class of chemical compounds which contain atoms of hydrogen in the
structure

The ‘science’ of ancient time

The one of characteristic properties of substance

The set of systems with an identical serial number

Qualitative or quantitative characteristic of system components

The amount or number of a material

Pier and Mary who were the first researchers of radioactivity

The scientist who carried out the first nuclear reaction

0. The scientist who laid the bases of organic chemistry

10.  Qualitative or quantitative characteristic of a subject or a phenomenon
11. Complex or simple substances used in human household

12. What were the early developments?

13.  The smallest neutral particle of a chemical element

14.  Correct in all details; exact

15.  An exothermal reaction

PN B WD

Down:

16. The phase of matter at which its particles chaotically move filing the
volume

17. A substance with particular chemical properties including turning litmus
red, neutralizing alkalis, and dissolving some metals

18.  The way matter is arranged

19.  The synonym of matter

20. Medical remedies

21. The ability to return to its original shape, size, and condition after it has
been stretched

22. The science that deals with the composition and properties of substances
as well as with reactions by which substances are produced from or converted
into other substances

23.  Physical substance in general

24.  The process of interaction

25. The form of spatial existence of substance in microcosm

26. The smallest fundamental unit of a chemical compound

Puzzle 4

Across:

1. What shows the ratio of the structure parts?

2. The formation of a compound from simpler substances
3. What is the method based on trial and errors?
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What is the building block of matter?

What has mass and occupies space?

A fundamental truth or proposition

What method is based on the theory of matter?

: What process changes the composition and the structure of atomic
systems?

9. What is the arrangement of molecules and atoms?

10.  What is the characteristic of matter?

11.  What is the process breaking down a compound into simpler substances?

N oLk

14

Down:

12. What is the branch of chemistry concerned with carbon compounds?
13.  What science is closely related with chemistry?

14.  This word will appear if you solve everything correctly.

15.  Something done wrongly

16.  Who wanted to change base metals into gold and thus to prolong life?
17.  Synonym of the term “material”

18.  What is some general idea?
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Puzzle 5

9 1. A part of science
2. Much more than big
1 | | | ] 3. Characteristic
.| 10 4. To do something better
. 5. To do something longer
6. Very important
2| ‘8 || 7. All space and the matter around us
— — 8. Mistake
7 3 | R 0. Something that occupies space and
has mass
| | | ] 10.  All what we know
4 | | H 11. If something has its own place, it ...
- this place.
| s. [ [ 1] 12.  All people on the Earth
sl | [ [[[[17]
Puzzle 6
aichle |njo c |u Yy s I
bleli e|j e g|/diplajulele|p
dhija|v ojwl|ll elfi |[r nir |t |e
ejlalvielylonmnidir i |gly d
vieli ojuijr'lk ojlalplp|ule u
di|l ojplc|c oli |t ja |/l |njc |l
i |f f me|n n |t |ajc i |i |t |y
rrjolfi [cinfjoidir|i |bjuit el
plvielu tili e |f |ent|i |a|l
mii |t || |pjt i |i |s|glola]l e
ncili enijti|s nis |e|ple|r |r
alji cjomiplolji |t |i |o|n|r |oO

To solve this puzzle you are to do the following steps.
Translate the following words into English:
BoicTphIll, BKIIIOYaTh, BHOCHUTH BKJIAJl, JOCTUTaTh, JAPEBHUN, 3aHUMATh,

3HAaHWA,

HacCJaaXxXaaTbCia,

OonpeacjICHUC, OI_HI/I6Ka, NOBCACHHUEC, TIPUMCHCHMUC,
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pa3BUTHE, CBOMCTBO, COCTAB, CYIIECTBEHHO, TPYAHbBINA, YIYYIIaTh, YHUKATbHBIN,
nejab

Then you are to find these words in the following square. Remember
that the words can be broken only in horizontal or vertical directions.

If all the words are found correctly, 10 unused letters will appear. Use
all the found letters to compose one word.

Puzzle 7

1 2 3 45 6 7

12 10) HEEE [
ul [ [ ][] || 13

13| | EY | HE

e | [ [ ] ] 21 19 | |

27 22 | |

28 | | HEEEN

25

L ] sl [ ]
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Across:

1. Element being a basic of organic chemistry

2. The special kind of human activity directed on finding and proving
knowledge of the world around

3. Branch of science studying all alive

7. The data, the information

8. Links between the parts of structure

10.  Ancient civilizations ... to the development of chemistry.

11.  The unproved statement, the assumption or a guess

15.  The form of matter which has weight

17.  Attribute on which substances differ from each other or are similar
18.  The section of chemistry

19.  Process of increasing of any quality in due course

22. The detached part of science

24.  Desirable result of activity

26. Scientifically performed experience, observation of investigated
phenomena

28.  Method of new knowledge obtaining on the base of physical proofs
30. Method of new knowledge obtaining achieved by trial and error

Down:

1. Transformation of some substances into others

2. Science about substances, their properties and transformations which
studies phenomena accompanying these transformations

5. Metal which alchemists wanted to receive

6. Description of quality, amount and other characteristics of the given
substance

9 The form of existence of substance or energy

12.  The internal device of a substance

13.  All forms of matter in space and time

14.  All events occurring in nature (PI)

16.  Very special, exclusive

20. Briefly formulated assumption

21.  The branch of chemistry studying chemical elements and their compounds
23. Mistake

25.  Rules according to which phenomena in nature occur

27.  Science about nature

29. Position at which chemical reaction proceeds in the same degree as well
as return reaction. The result of it is no change in the quality of each component.

From the 7 letters in the coloured squares you are to compose a word.
What word is it?
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Puzzle 8

2] 3
4 [ [T []
&P
i L 6 |
8 I | I —1
| [ I N T ]
- 2 ] 13
| | L |
w [ [ [ [[[]] I I I [ | | L
17 | [ [ ]
18| | [ | H
— L
21 19[ ] 111 2
L L )
26 27 | 23] | | s | | 28 29
L 32
30 [ 1] N I
H N 3] 35 3 | ] I
s [T T T[] o[ ][] | | L
HEN [ [ -
EH [ [ ]
s | [ ] .
Across:
1. Composed of one part
2. Particles of moisture or other substance suspended in air and visible as
clouds, smoke, etc.
6. Of special note or significance
8. Belonging to or shared by members of one or more nations or

communities; public

11. A particular state of being or existence
13.  The structure or form of something

14.  Incapable of occurring or happening
15. ‘Face’ of an object

17. Obvious, evident or noticeable
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18.  For one thing only

19. Not easy to do; requiring effort

23. Recently made or brought into being

24.  To place or spread something over so as to protect or conceal
28. In an exact manner; accurately or precisely

30. The act of combining or adding parts to make a unified whole
31. Therefore

33. Having lived or existed for a relatively long time

34.  Multitude

36. Not typical

37. In a precise manner

38. Any steady flow of water or other liquid

39. Inthe ordinary course of events

40. Showing or characterized by mercy or tolerance

Down:

1. To destroy or be destroyed by fire

2. To make or become cooler

3. The gas or vapour into which water is changed when boiled
4. A place from which something can be viewed

5. One of four equal or nearly equal parts of an object, quantity
7. The state of being important; significance

8. Present

9 Any body or area of this liquid, such as a sea, lake, river, etc.

10. Being so through innate qualities

12.  The state brought about by this process

13. Free from danger, damage, etc.

16. Made up of intricate parts or aspects that are difficult to understand or
analyse

20. A small number of; hardly any

21. Causing danger; perilous

22. The energy transferred as a result of a difference in temperature

25. Proposition having the truth value that is not determined

26. Expresses similarity

27. Demanding that rules concerning behaviour are obeyed and observed

28.  Not requiring much labour or effort

29. Ina coarse or vulgar way

32. Substance or material consisting of only one chemical compound rather
than a mixture of compounds

35. Accurate, scrupulous

37. Having potential or capabilities for favourable use or development
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Puzzle 9

ul [ ] 20 | ]

Across:

Elementary fundamental definition of something

It shows what something consists of

... of the word should be here

Practical use of something

Content of anything which has mass

Somebody’s success as a result of long and hard work
Information about something

Substance dangerous for somebody’s heath or life
The way of somebody’s action

0. System which consists of all the existing objects and fields as well as
space which they are situated in

11.  Unique feature associated with exact object
12.  Aim

ORI N RN =

Down:

1. Complicated things have got it

Principally new artificial thing that has not existed before
Anything which can influence substance

Moving forward

Large and complicated part of something (a tree has a lot of them!)
Mankind

SR
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7. Progressive change of something which makes something more
complicated

8. Increasing in size

9. Mistake

10.  Place which is not limited by something valuable

Puzzle 10
&
3 R
3| [ |
2| | | .
|| B B
1 2 al | ] [ |
T[T ] T sCI
A L - L] - . -
L L - I |
13 [ ] L = s [ ]
L &8 . . -
12 [ L[] | i |
| N I
|| | 7| HEEN
11 10 | L
of | || L]
o T [ [ [] ul [ ][]}
Across:
1. The science studying substances which make up the Earth, the universe
and living things
2. A figure showing the number of times one quantity contains another
3. Nonliving objects
4. It generally means the reaction of taking something apart in order to study
it.
5. It is a volume of space that is empty of matter, including air, so that
gaseous pressure i1s much less than standard atmospheric pressure.
6. Any academic conference to discuss a particular subject
7. The central and most important part of an atom
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8. A fact or situation that is observed to exist or happen, especially one
whose cause or explanation is in question

0. A particular kind of matter with uniform properties

10. A special point use in describing conic sections

11.  An act of testing something

12. Arrangement of atoms within a molecule (usually linked by covalent
bonds)

13.  All space and the matter around us

Down:

1. The proportion and combination of certain elements forming substance

2. The material that makes up the world and everything in space and can be
seen or touched

3. Living animals and plants

4. Something that surrounds all objects and continues in all directions

5. State in which a chemical reaction proceeds at the same rate as its reverse
reaction

6. The process of forming a particular molecule from chemical precursors

7. The subjects comprising a course of study in a school or college

8. The range of different colours

0. A dissertation

10. A mistake

11. A division of science

12. Material’s behavior under ambient conditions

13.  Underlying support or foundation for an idea, argument, or process
14. A piece of information

Puzzle 11

1. and 4. What do you call systematic experimentation?

2. A set of atoms with an identical charge of a nucleus

3. The nature of something’s constituents; the way in which a whole or

mixture 1S made up

The element named after one of the West-European countries
The element named after the planet in the solar system

The way the matter is arranged

Two or more substances combined together

What is defined as anything that has mass and occupies space?

A e
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10. A chemical process in which substances act mutually on each other and
are changed into different substances, or one substance changes into other

substances

11.  The lightest gas
12.  This metal is a liquid under normal conditions
13.  The least part of a chemical element being the carrier of its properties

2

3

B

12

11 | ]

e[ [ [T

13 | ]

16 | ]

14. The element of the
third period with five outer
electrons

15. This is the science of
substances and their
transformations

16. The part of an atom
where its main mass focuses
17. The element named
after the Earth’s natural
satellite

18. The element whose
atomic nucleus contains 16
protons

Puzzle 12

Across:

1. The total weight of this element in our body is above 20 kilograms.

2. The branch of chemistry dealing with compounds that include carbon

3. If we want to get ethane from ethene we must use this reagent.

4. The process of burning can’t be realized without the molecules of this
element.

5. One of the most reactive particles
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Down:

o

6. The scientist who  first
y [ [[[[[] discovered the phenomenon of
— radioactivity
1 [] s 7. The scientist who created
. atomic theory
— 1 8. Substance slowing down a
] chemical reaction
sLLLITT] — 9. The improver of taste mainly
BN containing sucrose
4 [ ] 1910.  What helps metals to produce
— & 111 current?
REBUSES

Now some rather original brain-teasers designed especially for you by
one of the students of the fourth course from our university.
Guess which words are hidden in these rebuses.

To solve rebuses is not so easy. That is why there are some tips for you to
simplify the problem. Every rebus is supplied with the quotation of an
outstanding person that contains either the word itself or its synonym. Take your
chance!

Tip 1. A French philosopher and writer Rene Descartes (1596 — 1650)
once said: [ think, therefore I exist. A well known Latin saying is: Cogito, ergo

sum.
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Tip 2. The 34™ President of the United States Dwight Eisenhower (1890 —
1969) once mentioned: The spirit of man is more important than mere physical
strength and the spiritual fiber of a nation more than its wealth.

Tip 3. An American figure skater Sasha Cohen (born in 1984) explained
in an interview: [ eat a variety of foods like vegetables, fruit and beef for protein
and iron.

Flagellum

Muel@otide (cirkelormig DNA)

Tip 4. Each problem that I solved became a rule, which served afterwards
to solve other problems. (Descartes)
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Tip 5. An English physicist Henry Moseley (1887 — 1915) wrote in one of
his letters: There is here a whole new branch of spectroscopy, which is sure to
tell one much about the nature of an atom.

Dif + 1/96 of ~ 44,435 mg

Tip 6. An American actor and writer Stephen Wright (born in 1955)
noted: If you re not part of the solution, then you 're part of the precipitate.

Tip 7. An English novelist and essayist E. M. Forster (1879-1970) has
such a thought: Faith, to my mind, is a stiffening process, a sort of mental
starch.

188



Tip 8. An English military and political leader Oliver Cromwell (1599 —
1658) said: Put your trust in God; but be sure to keep your powder dry.

Tip 9. Here are the words of a former Major League Baseball third
baseman Wade Boggs (born in 1958): A positive attitude causes a chain
reaction of positive thoughts, events and outcomes. It is a catalyst and it sparks
extraordinary results.

Tip 10. Some thoughts from the private correspondence of an American
inventor, scientist, and businessman Thomas Alva Edison (1847 — 1931). He
wrote: [ have a peculiar theory about radium, and I believe it is the correct one.
I believe that there is some mysterious ray pervading the universe that is
fluorescing to it. In other words, that all its energy is not self-constructed but
that there is a mysterious something in the atmosphere that scientists have not
found that is drawing out those infinitesimal atoms and distributing them
forcefully and indestructibly.
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If you still experience difficulty in solving the rebuses read through the
definitions of the hidden words first.

Tip 11. It is a heterocyclic compound having a metal ion attached by
coordinate bonds to at least two nonmetal ions.

Tip 12. And now some ideas from William Arthur Ward (1921-1994),
who is one of America’s most quoted writers of inspirational maxims: Wise are
they who have learned these truths: Trouble is temporary. Time is tonic.
Tribulation is a test tube.
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Tip 13. A German chemist Justus Liebig (1803 — 1873) wrote in Familiar
Letters on Chemistry: By its means, and with the aid of India rubber, we connect
our vessels and tubes of glass, and construct the most complicated apparatus.

Tip 14. It is a colorless liquid hydrocarbon present in coal tar and
petroleum and used as a solvent and in organic synthesis. It is also known as
methylbenzene, its chemical formula being C¢HsCHj.

Tip 15. It is a salt in which the anion contains both silicon and oxygen,
especially one of the anion SiO,>. Moreover, it is any of the many minerals
consisting of silica combined with metal oxides, forming a major component of
the rocks of the earth’s crust.
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Tip 16. Chemical analysis based on the phenomenon whereby light,
passing through a medium with dispersed particles of a different refractive index
from that of the medium, is attenuated in intensity by scattering. With the help
of this method the intensity of light transmitted through the medium, the
unscattered light, is measured. While in nephelometry, the intensity of the
scattered light is measured, usually, but not necessarily, at right angles to the
incident light beam.

Have a look at the Diamond poems composed by some mastership
students of our university who tried to connect the two important disciplines
such as chemistry and English.

Can you guess why these are diamond poems?
Do you realize what principles are used in these poetizing?
Do you agree with their view?

Chemistry
Enigmatic. Mysterious.

Amazing. Surprising. Interesting.
Subject. Matter. Knowledge. Language. Culture.
Exciting. Discovering. Improving.
Incredible. Fabulous.

English.

Chemistry.
Essential. Interesting.

Learning. Planning. Living.
Science. Future. Hobby. People. Dialogue.
Reading. Comparing. Remembering.
Absorbing. Useful.

English.
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Chemistry.

Enormous and rapid.
Observing, inventing, improving.
Phenomena, goal, variety, poem and rabit.
Creating, and whistling, and moving.
Oh, wonderful, wonderful
English!

Analyse and interpret these poetic forms.

If possible, create your own diamond poem using the following
structure:

The first line (line 1) is the name of the first noun (Subject 1).

The second line (line 2) contains two adjectives describing the first
subject.

The third line (line 3) contains three participles ending in —ing-suffix
giving additional descriptions of the first subject.

The forth line (line 4) contain five nouns. The first two words relate to
Subject 1, the last two words relate to Subject 2. The noun in the middle
describes both subjects.

The fifth line (line 5) contains three participles ending in —ing-suffix
giving additional descriptions of the second subject.

The sixth line (line 6) contains two adjectives describing the second
subject.

The seventh line (line 7) contains the name of the second subject (Subject

c OMMUNITY &5
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Encyclopedia Britannica in 2 discs. Space Recording, 2002.
Eubanks Lucy P. et al. Chemistry in context. Applying chemistry to

society. NY, 2006.

3.
4

than.html

5.
6.
7.
8.
9.
10.
1.
12.
13.
14.

http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch2/mix.
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University Press, 2006.
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Py6bmoa M. I'. OOyueHuwe UTEHHIO AHTIUNUCKOM HAy4dHOU H
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Quiz 1
la) 2c¢)

Quiz 2
la) 2b)

Quiz 3
Ib) 2a)

Quiz 4
Ib) 2c¢)

Quiz 5
Ib) 2c¢)

Quiz 6
1b) 2a)

Quiz 7
1b) 2a)

Quiz 1
la) 2a)

Quiz 2
la) 2b)

Quiz 3
la) 2b)

Quiz 4
Ic) 2a)

Quiz 5
Ic) 2b)

3a)

3a)

3¢)

3b)

3b)

3¢)

3b)

3b)

3a)

3b)

3b)

3a)

4b)

4a)

4b)

4b)

4b)

4b)

4c)

4a)

4¢)

4¢)

4a)

4b)

5b)

5¢)

5¢)

5a)

5a)

5a)

5¢)

5a)

5a)

5a)

5b)

5a)

Keys to the tests

6¢)

6b)

6¢)

6b)

6¢)

6¢)

6¢)

6a)

6b)

6a)

6¢)

6b)

UNIT 1

7¢)

7a)

7¢)

UNIT 2

7b)  8a)

7c)  8b)

7b)

7b)

7c) 8a)
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Quiz 6
Ic) 2a)
Quiz 7
Ib) 2a)

Quiz 8
Ib) 2a)

Quiz 9
la) 2b)

Quiz 10
Ib) 2b)

Quiz 1
Ic) 2a)

Quiz 2
Ic) 2c¢)

Quiz 3
Ib) 2c¢)

Quiz 4
la) 2a)

Quiz 5
lc) 2a)

Quiz 6
la) 2c)

Quiz 7
Ic) 2b)

Quiz 8
la) 2a)

Quiz 9
la) 2b)

3¢)

3¢)

3b)

3a)

3¢)

3b)

3¢)

3b)

3¢)

3a)

3b)

3a)

3a)

3b)

4a)

4b)

4a)

4b)

4a)

4¢)

4¢)

4b)

4b)

4a)

4a)

4a)

4b)

4b)

5a)

5a)

5a)

5¢)

5¢)

5a)

5a)

5a)

5b)

5a)

5b)

5a)

5a)

5a)

6b)

6b)

6¢)

6¢)

6b)

6b)

6a)

6b)

6b)

6¢)

6b)

6b)

6a)

6b)

7a) 8a)

7a)  8b)
7a)
7b)
7¢)  8b)
UNIT 3
7b)  8c)
7b)  8b)
7¢c)  8a)
7a) 8a)
7b)  8a)
7a)  8b)
7¢c)  8a)
7b)  8c)

7a) 8a)
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Quiz 10
Ic) 2b) 3a) 4b) 5a) 7a) 8a)

UNIT 5 (3"-4"™ YEARS)

Test 1
Ib) 2a) 3c) 4c) 5b) 6¢) 7b) 8b) 9c) 10c)

Test 2
4a) 7Tb) 9b)

Test 3
la) 2a) 3a) 4b) 5a) 6b) 7b) 8a) 9c) 10c¢)

Test 4
Ib) 2a) 3c) 4a) 5¢) 6b) 7c¢) 8b) 9b) 10c)

Test S
Ib) 2c¢) 3b) 4c) 5S5a) 6¢) 7Tb) 8) 9a) 10c)

Test 6
la) 2b) 3c) 4a) 5¢) 6¢) 7c¢) 8b) 9a) 10c)

Test 7
Ib) 2c) 3a) 4b) 5¢) 6¢) 7a) 8c) 9c) 10b)

Test 8
Ib) 2b) 3b) 4b) 5b) 6a) 7c) 8b) 9a) 10b)

Test 9
Ic) 2c¢) 3c) 5b) 7b) 8a) O9b)

FINAL TEST ON NAMING THE ELEMENTS AND COMPOUNDS

2. Name the compounds formed when these elements combine.
potassium oxide aluminum chloride
sodium iodide magnesium bromide

3. Write the chemical formula for each of these.
N,O
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0;

NaF

CCly

Ca(HCO3)2 CaCO3
MgCls MgSO,

5. Write balanced chemical equations to represent these reactions.
N, + 0,—2NO

03 —>02 +0

2S + 30, — 2S0;,

6. Write the formulas of the ionic compounds that will form from each pair
of elements. Name each compound.

a) CaBr,, calcium bromide

b) KF — potassium fluoride

c) Li,0, lithium oxide

d) SrBr,, strontium bromide

7. Write the formula and give the name of the ionic compound formed by the
reaction of each pair of elements.
a) Na,S b) ALO; c) GaF; d) Rbl e) BasSe,
sodium sulfide aluminum gallium rubidium barium

oxide Sfluoride iodide selenide
8. Give the name of each compound.
a) potassium b) calcium c) lithium d) sodium
acetate hypochlorite hydroxide sulfate
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