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NMPEAUCITIOBUE

JlanHO€ y4eOHO-MEeTOIMUECKOe T0COONE COCTABIICHO B I10-
MOIIlb MpernoaBaTesaM ISl IPOBENECHUS 3aHATHI 10 TUCLH-
e «HAYUHO-TEXHUYECKUM I[TEPEBO/y», paznen
«METAJUJIbI». Matepuaisl TaHHOTO ITOCOOUS MOTYT OBITH HIC-
MOJIb30BAHBI [UIA IPOBENEHUS 3aHATHHN 110 IPAKTHYECKOMY Kyp-
Cy NepeBo/la aHINIMUCKOTO A3bIKA.

[TocoGue npeaHa3Ha4eHO AN CTYAEHTOB 2—4 KypCOB aH-
TIMICKOTO OT/JENICHUSI.

Lenbto npeanaraeMoro y4eO0HO-METOINYECKOro 0co0us
ABJISIETCSI PA3BUTHE y YYAIlUXCSl HABBIKOB IEPEBOAA CIELH-
AJTHHON TEXHUYECKOW JIUTEPATYPHI, a TAK)KE Pa3BUTHS HABBIKOB
YCTHOM M MMCbMEHHOW peYH, U3yUECHHE JIEKCHUECKOTO MaTepu-
ana no teme «METALS», 3akperieHne Ha OCHOBE U3y4EHHOMN
JIEKCUKU TPaMMaTHYECKUX CTPYKTYp, popMUpOBaHUE HABBIKOB
MOHOJIOTHYECKON U JIMAJIOTUYECKON pedH, IepeBojia HayqHO-
MOTYIISIPHBIX U CIENHMAIBHBIX TEXHUUYECKUX TEKCTOB, a TAKKe
pabora HaJ POHETHUECKUMH ACTIEKTaMU SI3BIKA.

[TocoGue MoxeT OBITH MCIIONB30BAHO B TPYIINAX CTYIACH-
TOB PA3JINYHOTO YPOBHS MOJATOTOBKH, MMOCKOJBKY pa3paboTKa
K KaXJIOMy TEKCTY COAECPKHUT yHNpaKHEHHUS Pa3HOTO yPOBHS
CJOHOCTH M ITOCTPOEHA MO NPUHLHUITY «OT IMPOCTOrO K CIIOXK-
HOMY».

ComacHo paBHIaM METOAMKH MPETIoIaBaHMsI aHIJIHHCKO-
T0 sA3bIKa, paboTa HaJ KaKIbIM TEKCTOM IpearoaraeT GoHeTu-
YEeCKYI0 TPEHUPOBKY HanOoJiee CIOKHBIX CJIOB, 03HAKOMJICHUE
C JIECKCHKOW TEKCTa, MOCIEAYIOLIEe 3aKPEITICHUE JIEKCHUECKOTO
MaTepuala.

CrynenTam mpejaraeTrcs TBOPUECKH MOAONTH K TUChMEH-
HOMY M YCTHOMY NEpPEBOJY TEKCTOB, K COCTABJICHUIO TUAJIOTH-
YECKHUX M MOHOJIOTMUYECKHX BBICKA3bIBAaHUI C NCIOIb30BAHUEM
U3y4EHHOTO BOKaOynsipa. Kpome Toro, ydamuecs: noiay4arT
BO3MOXXHOCTH MOJTIOTOBUTh HHPOPMATUBHBIC COOOIIECHUST HA
HanboJee aKTyaJbHbIC TEMBI B pAMKaxX N3y4aeMOro acIekTa.

B nocoOue BkItOUEHBI HAYYHO-TIOMYJISIPHBIC U CHIEIHAIb-
HBIE TEKCTHI, pad0Ta ¢ KOTOPHIMU TO3BOJISIET HE TOJIBKO pa3BU-
4



BaTh HAaBBIKU IEPEBO/Ia TEXHUUECKOTO TEKCTa, HO U THIATEIBHO
U3YYUTh JIEKCHKY 10 pacCMaTpUBacMoi TeMe.

Takum 00pa3oM, JaHHOE yueOHO-METonYecKoe ocodue
HE TOJIBKO MPU3BAHO CHOCOOCTBOBATH IMOBBIMICHHIO YPOBHS
BJIaJICHHS aHTJIMICKUM SI3BIKOM, CIICUAIIBHOM JISKCUKOM, HO H
pa3BHBaTh YMEHHUE CTYICHTOB aHAJIM3HPOBATh, 0000MIATH TPO-
YUTAHHOE M JIENaTh JIOTHYSCKUE YMO3AKITIOUCHHUSL.

[IpenonaBarenu MOTyT 3((PEKTHBHO NPUMEHSTH BCE TIPE/I-
JIO)KEHHBIE 3aJlaHHs, BapbHPYS MX MO CBOEMY YCMOTPEHHIO,
B 3aBHCUMOCTH OT Y4eOHOTO IIaHa, KOHKPETHBIX 3a/a4 Mpero-
JIaBaHMS U SI3BIKOBOM MOATOTOBJICHHOCTH CTY/ICHTOB.



METALS, NON-METALS AND METALLOIDS

Chemical elements. Periodic table

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

H — Hydrogen

Li — Lithium

Be — Beryllium
Na — Sodium

Mg — Magnesium
He — Helium

B — Boron

C — Carbon

N — Nitrogen
O — Oxygen

F — Fluorine
NE — Neon

Al — Aluminum
Si — Silicon

P — Phosphorus
S — Sulfur

Cl — Chlorine
Ar — Argon

K — Potassium

Ca — Calcium

Sc — Scandium

Ti — Titanium

V — Vanadium

Cr — Cromium
Mn — Manganese

Fe — Iron

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

Ga — Gallium

Ge — Germanium
As — Arsenic

Se — Selenium

Br — Bromine

Cr — Krypton

Rb — Rubidium
Sr — Strontium
Y — Yttrium

Zr — Zirconium
Nb — Niobium

Mo — Molybdenum
Tc — Technetium
Ru — Ruthenium

Rh — Rhodium
Pd — Palladium
Ag — Silver

Cd — Cadmium
In — Indium

Sn — Tin

Sb — Antimony
Te — Tellurium
| — lodin

Xe — Xenon

Cs — Cesium
Ba — Barium
La — Lathanum

Hf — Hafnium
Ta — Tantalum
W — Tungsten

Re — Rhenium
0Os — Osmium

Ir — Iridium

Pt — Platinum
Au — Gold

Hg — Mercury
Tl — Thallium
Pb — Lead

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



Fr — Francium

Ra — Radium

Ac — Actinium

Rf — Rutherfordium
Db — Dublium

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

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

Eu — Europium

Gd — Gadolinium
Tb — Terbium

R — Erbium
Tm — Thulium

Yb — Ytterbium
Lu — Lutetium
Th — Actinium

Pa — Protactinium
U — Uranium

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

Bk — Berkelium
Cf — Californium
Es — Einsteinium
Fm — Fermium
Md — Mendelevium

No — Nobelium
Lr — Lawrencium

Dy — Dysprosium
Ho — Horbium

II. Transcribe and pronounce the following words.

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

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

IV. Translate the following words from Russian into
English.

Bomopon, mutwii, 6eprinmii, 60p, YIiaepom, a3oT, KHCIOPO,
(bTop, Tenmii, HEOH, HATPHUH, MarHUHN, aTIOMHHNH, KpeMHHH, Qoc-
¢dop, cepa, aproH, Kajaui, KalbI[i, CKaHIUI, TUTAH, BAaHAHA,
XpOM, MapraHell, )ele30, KOOAbT, HUKeJb, Me/lb, [INHK, TaJUTHH,
TepMaHMii, MBIIIbSIK, CEJIEH, XJIOp, OPOM, KPHUIITOH, PyOUIHA,
CTPOHIIUN, UTTPUH, IUPKOHHUN, HUOOUH, MOJTHO/ICH, TEXHEIHIA,
pYTeHUH, ponuii, mamnaaui, cepedpo, KagMHUl, HHANH, 0JIOBO,
cypbMa, TeJIyp, o, KCeHOH, 1e3ui, Oapuil, radHuii, TaHTa,
BOJIb(h)paM, peHU, OCMUN, UPUTUH, TIJIATHHA, 30J0TO, PTYTh, Taj-
JIMH, CBUHEI], BUCMYT, TIOJIOHUH, PaioH, (paHLIuii, paanii, Kypya-
TOBWIA, HUJILCOOPHH, TAHTAH, IIEPHA, TTPA3COINM, HEOIUM, TIPO-
METHUM, CaMapHi, €BPONHMA, TaIOJUHAN, TEpOUH, TUCIIPO3UH,
TONIBMUM, PO, TynHuii, NTTepOuii, TOTEINH, aKTHHUH, TOPHUHA,
NPOTaKTUHUM, YpaH, HENTYHUH, UIyTOHUHN, aMepULIMA, KIOpHUil,
Oepknuii, kanupopHUH, SUHIITEHHUHA, PepMUl, MEHECIEBHH,
HOOEHIA, JIOypeHCHH.

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

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



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

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

lanmuit — repmanwii; pyoOuaInii — WPUANN; ITHHK —
HUPKOHUM; JTIOTEHUNA — JIOYPEHCHH; UHIUN — UTTPUH; Ty-
MWW — TalIui; UTTPUH — UTepOUil; raluTiii — TONBMUN;
uepuil — uesuii; 6op — Opom; yrepos — KUCIOPOJ; yrie-
pon — Bomopox; dhepmuil — 3pOui; pyOounui — pyTeHUH;
poouil — paauil; TOpUH — PEHUil; KPUIITOH — KCEHOH; TaH-
TajJ — JIAHTaH; TN — TaJunii; Spouii — Gepmuid.

VII. Read and translate the following information.
Speak about the difference between metals, metalloids and
nonmetals.

A metal (from Greek métallon, "mine, quarry, metal") is
a material (an element, compound, or alloy) that is typically
hard, opaque, shiny, and has good electrical and thermal
conductivity. Metals are generally malleable—that is, they
can be hammered or pressed permanently out of shape
without breaking or cracking-as well as fusible (able to
be fused or melted) and ductile (able to be drawn out into
a thin wire). About 91 of the 118 elements in the periodic
table are metals, the others are nonmetals or metalloids.
Some elements appear in both metallic and non-metallic
forms. Astrophysicists use the term "metal" to collectively
describe all elements other than hydrogen and helium, the
simplest two, in a star. The star fuses smaller atoms, mostly
hydrogen and helium, to make larger ones over its lifetime.
In that sense, the metallicity of an object is the proportion of
its matter made up of all heavier chemical elements, not just
traditional metals.



Many elements and compounds that are not normally
classified as metals become metallic under high pressures; these

are formed as metallic allotropes of non-metals.
UctouHuk: http://www.aldeainternationalgroup.com/en/information-
about-metals

A. Read, translate and transcribe the following words

Mine, quarry, compound, alloy, opaque, thermal conductivity,
electrical conductivity, malleable, ductile, to hammer, to press,
fusible, periodic table, astrophysicists, hydrogen, helium,
metallicity, allotropes.

B. Translate the following words from Russian into
English

[laxra, criaB, TEIIONPOBOAHOCTb, JIEKTPOIIPOBOAHOCTb,
nepuoandeckas TabiauLa, BOAOPO, acTpOPHU3UK, TeINH, aio-
TPOTIBI, METAJUTHYECKHE CBOMCTBA, TOOBIYA, HETIPO3PAIHBIN, CO-
€/IMHEHHE.

C. Explain the following terms using your own words
A compound, malleable, opaque, to hammer, fusible,
metallicity, to quarry, periodic table, conductivity

D. Translate the following sentences from Russian into
English

1. OnHa u3 3ama4 acTpo(hU3UKOB — HAXOAHUTH BO3MOXK-
HOCTEL JOOBIYM HEOOXOMUMBIX JJIS YEJIOBEUECTBA METAIIOB U
MPOYMX XUMHUYECKHX 3JIEMEHTOB Ha JIPYTHX TUTaHETaX.

2. BoApmMMHCTBO METaII0B JOOBIBAIOTCS B IIaXTax.

3. TeronpoBOAHOCTH U AIIEKTPOIIPOBOIHOCTh — BayKHEM-
1IME CBOKCTBA METAJIJIOB.

4. Kak mpaBmIiIo, METaJIbl PEAKO MPUMEHSIOTCS B YHCTOM
BUJIe. B crutaBax OHM UMEFOT ropasio OOIbIIE MONIE3HBIX CBOMCTB
Y Ka4yeCTB.

5. Kak mpaBuiio, MeTassisl HEIPO3padHBI.

6. ATITOTPOITBI METAJIOB MOTYYAIOTCS 32 CYET TOTO, UTO
HEMETAaJlJIbI MEHSIOT CBOM M3HadaJbHbIE CBOIMCTBA W MPHOO-
10



pETarOT CBOMCTBA METAJJIOB MIPH OINPEICICHHOM BO3JICHCTBHH
TIPH OTIPEACTICHHBIX YCIOBHSIX.

7. MeTamion/ipl UMEIOT CBOMCTBA METAJIJIOB U HEMETAJIJIOB.

8. MeTaisl UMEIOT TaKO€ CBOMCTBO, KaK IUIABJIEHUE MPU
OTIPEJIEIIEHHBIX YCIIOBHSIX, KaK MTPABHIIO, CBSI3aHHBIX C MTOBBIIIIE-
HUEM TeMIIEpaTyphl.

9. MeTasuibl UMEIOT CBOMCTBO M3MEHSATh (hopMy Oe3 mo-
JIOMKH TTOJT BO3/ICHCTBHEM JaBIICHUS M BRICOKHX TEMIIEparyp.

10. O6paboTka MeTamIa MOJIOTOM — OIHMH U3 JPEBHEUIITHX
CHO0CO0OB U3rOTOBJICHHUS U3CIUI U3 METAJIOB.

VIII. Study the following table. Say, what elements
belong to classes of metals, non-metals and metalloids.

n_ Metals, Nonmetals and Metalloids

Ll | Be B o)

K |[Ca|[Sc | Ti |V [Cr|Mn|Fe|Co|Ni|Cul2Zn|Ga|Ge]|As

Rb | Sr| Y | Zr [Nb Mo | Tc |Ru|Rh [Rd[Ag |Cd | In | Sn | Sb | Te e metalloids

Cs|Ba|La|Hf | Ta|W |Re|Os | Ir | Pt | Au|Hg| Tl | Pb | Bi | Po

Fr |Ra|Ac | Rf | Db | Sg [ Bh [ Hs | Mt | Ds | Rg |Uub| — |Uuq| — | — | — nonmetals

Ce | Pr [Nd [Pm |Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

Th |Pa| U |[Np|Pu|Am|Cm |Bk | Cf | Es | Fm | Md | No | Lr

UctouHuk: https://yandex.ru/images/search?img_url=https%3A%
2F%2F9be7037176ebed526de6-851b178cb1fad0a3535f993be03d0145.
ssl.cf2.rackcdn.com%2F23CBBBFC-C8B8-420D-9A40-3729CF3C7F9C.
jpg&text=metals%20nonmetals%20metalloids%20table&noreask=1&pos=3
&Ir=48&rpt=simage

A. Looking at the table above, quickly pronounce the
elements in English from left to right

B. Looking at the table, quickly pronounce the names
of metals.

C. Divide into two teams. Each team gives names of
chemical elements in English, the members of the other
team translate them.
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D. Divide into two teams. Each team gives names of
chemical elements in Russian, the members of the other
team translate them.

E. Divide into two teams. Each team gives names of
chemical elements in English, the members of the other
team quickly say METAL or NONMETAL.

F. Write a dictation of the names of chemical elements
on the blackboard.

IX. Study the following table. Read, translate and
transcribe the terms. Say, what general physical properties
belong to metals and non-metals.

General physical properties of metals and non-metals

Properties Metals Non-metals
appearance shiny dull
hardness very hard or hard brittle
malleability malleable non-malleable
ductility ductile non-ductile
heat conduction good conductor bad conductor
conduction of electricity | good conductor bad conductor
density higher lower

WUctouHuk: https://yandex.ru/images/search?img_url=https%3A%2F%
2Fd32v6r6fgidk49.cloudfront.net%2Fimages%2Fchemistry%2Fchembook_
periodic_graphik_51.png&text=metals%20nonmetals%20metalloids%20tabl
e&noreask=1&pos=12&Ir=48&rpt=simage

A. Answer the following questions on the information
on the table:

1. What is the difference in the appearance of metals and
non-metals?

2. What is the difference in the hardness of metals and non-
metals?

12



3. What is the difference in the malleability of metals and
non-metals?

4. What is the difference in the ductility of metals and non-
metals?

5. What is the difference in the heat conduction of metals
and non-metals?

6. What is the difference in the conduction of electricity of
metals and non-metals?

7. What is the difference in the state of metals and non-metals?

8. What is the difference in the density of metals and non-
metals?

B. Explain the following terms using your own words.

Density, state, solid, a good (bad) conductor, conduction
of electricity, heat conduction, liquid, ductility, malleability,
brittleness, shiny appearance, dull appearance.

C. Translate the following sentences from English into
Russian.

1. Metals are generally characterized as elements which
have a solid state and a shiny appearance, so this is the main
visible difference between metals and non-metals, which are
usually dull and can take a form of solids, liquids and gasses.

2. Being solid, metals are ductile and malleable, so, they can
be shaped into any thing, which will be solid too.

3. Non-metals are not malleable and ductile, so it is normally
impossible to shape them into a non-brittle thing.

4. Non-metals are poor electricity conductors, that’s why
some of them are used in production of insulators of wires or
special tools.

5. Metals have a good electrical conductivity, it depends on
their atomic structure.

6. Being good heat conductors, metals normally have a high
heat resistance.

7. Having a low heat conductivity, some of non-metals can
be used in production of protective clothing or appliances.

13



8. Having high density, metals are normally hard.

9. Non-metals are usually brittle, as they have a low density.

10. Shiny appearance of metals has always attracted
people, who used metals not only for producing appliances and
tools but also various decorations.

D. Translate the following sentences from Russian into
English.

1. BONBPIIMHCTBO METAJIJIOB UMEIOT TBEPAYIO CTPYKTYDY,
MOSTOMY M3 HUX CIIOKHO C(hOPMHUPOBATh MPEAMET HEOOXOTUMOM
(hopmBbL.

2. IlockonbKy MeTauIbl OONIAAAF0T TAKUM CBOMCTBOM, Kak
KOBKOCTh, U3 HHUX W3JlaBHA (POPMUPYIOT MPEIMETHI BBICOKOI
MPOYHOCTH.

3. KoBKOCTh METAJIOB MO3BOJISIET MPHUJIATh UM HYKHYIO
(hopmy moJ BO3ACHCTBIEM BBICOKHX TEMIIEPATYP U IABJICHHUSL.

4. I'maBHas OTJIMYUTENbHAS YepTa METAJIOB U HEMETaJ-
JIOB — 3T0 OnecTsIasi MoBEpXHOCTh, OJHAKO 3TO KacaeTcs He
BCEX MPEJCTABUTENEN TaHHHBIX Py 3JIEMEHTOB.

5. Huzkas aeKTponpoBOAHOCTh OONBIIMHCTBA HEMETAI-
JIOB TTO3BOJISIET MMPUMEHSATH UX ISl IPOU3BOZACTBA 000pyI0Ba-
HUS ¥ HTHCTPYMEHTOB T10 paboTe € AIIEKTPHYECTBOM.

6. UenmoBevecTBO M31aBHA BEIOWPACT METAJUIBI M HEMETAI-
JIBI JIJ1s1 TPOM3BOJICTBA TEX WMIIM WHBIX BEIIEH, OCHOBBIBAsICH Ha
UX CITOCOOHOCTH TIPOBOAMTD TETLIO.

7. Byay4u B 1IeIOM TPOYHBIMH U TBEPBIMU, METAIIIBI MO-
TYT CTaTh XPYIKUMHU TIPU OTIPENICICHHBIX YCIOBHSX.

8. XpynKoCTh WM TBEPAOCTh BEIIECTBA 3aBUCHUT OT ILJIOT-
HOCTH €r0 MOJICKYJISIPHOM CTPYKTYPBHI.

9. Brieck MeTanmioB M3JaBHA MPUBJICKAT YEJI0OBEUECTBO,
9TO U OOBSCHSIET UX BBICOKYIO IEHHOCTb, 3HAYMMOCTDb U CTO-
UMOCTb.

10. HecmoTtpst Ha TO, 9TO METaIbl — TBEPJIbIC BeEIlle-
CTBa, OHU CTAHOBATCS MOJATINBBIMHA TPU OINPEIEeIIEHHBIX YyC-
JIOBUSIX.
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X. Study the following table. Read, translate and
transcribe the terms. Say, what specific physical properties
belong to metals and non-metals.

Specific physical properties of metals and non-metals

metals

nonmetals

Metals are usually solids
(exceptions: mercury, gallium)

Nonmetals are found
in all three states

Metals are heavy (exceptions:
sodium, potassium, magnesium)

Nonmetals are usually
light in weight

They are hard and non-brittle
(exception: potassium, sodium
and lead which are soft)

Solid nonmetals are hard but brittle

They are good conductors of heat
and electricity (exception: lead)

They are bad conductors of heat and
electricity (exception: graphite)

They are ductile and malleable

They are neither ductile
nor malleable

Their melting point and boiling
point are generally high

Their melting point and boiling
point are generally low

They generally produce ringing
sound on collision

They do not produce ringing
sound on collision

They are generally lustrous
and can be polished

They are generally non-lustrous
and cannot be polished

WUctouHuK: https://yandex.ru/images/search?img_url=http%3A%2F%
2Fwww.askpins.com%2Fpics%2F268%2Fwhat-are-properties-of-metals-.
jpg&p=2&text=metals%20nonmetals%20metalloids%20table&noreask=1&p

0s=65&rpt=simage&Ir=48

A. Answer the following questions on the information

on the table:

- What are the three general states of substances?

- What are the general state of metals?

- What metals are not solid?

- What metals are not heavy?

- What metals cannot be characterized as non-brittle?

- What metal is a bad conductor of electricity?

- What non-metal is a good conductor of electricity?

- What are the boiling points of metals and non-metals?

- What sounds do metals and non-metals produce on collision?
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- What substances are easily polished?
- What substances are lustrous?

B. Explain the following terms using your own words.

Lustrous, non-lustrous, collision, ringing sound, boiling
point, melting point, brittleness, electro conductivity, heat
conductivity, solid state, liquid state, gas state.

C. Translate the following sentences from English into
Russian.

- Metals normally produce ringing sound on collision.

- Metals are stereotypically solid, but the exceptions are
mercury and gallium.

- Nonmetals are found in solid, liquid or gas states as this
term denotes the range of substances which do not belong to the
class of metals.

- Nonmetals are usually described as brittle, but it can be
applied only to solid nonmetals.

- Graphite is a non-metallic substance which is characterized
as a bad conductor of electricity.

- Ductility and malleability are certain characteristics of
metals, which denote their ability to change their shape under
such conditions as high temperatures and pressure.

D. Translate the following sentences from Russian into
English.

- TemnepaTypa KUNeHHsI MHOTHX HEMETAIINYECKHX Be-
uiectB npumMepHo 100 rpagycos no Llenbcuto, onHakoO MHOTHE
BEILIECTBA UMEIOT 3HAYUTENIbHBIC OTKIOHEHHUS OT 3TOH LUQPHL.

- Temneparypa miaBieHHs METAJUIOB, Kak MPaBUIIO, BECh-
Ma BBICOKA, O/THAKO PsAJl METAJJIOB IUIABATCS IIPU CPAaBHUTEIBHO
HU3KOM TeMIeparype.

- Hanmume OnecTsiieii moBepXHOCTH OTHIOAb HE SIBISIETCS
MIPU3HAKOM TOTO, YTO BEIIECTBO MPUHAIICKUT K KIACCY Me-
TaJUIOB.

- MeTamnpl, Kak MpaBWIIO, UMEIOT OJIECTSIINYIO TOBEPX-
HOCTb, HO €CTh PSJI HUCKIIFOYCHUN.
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- BONBIIMHCTBO METANIJIOB MOJAAOTCS MOJUPOBKE, XOTS
€CTh PSIJT METAJLIOB, COCTOSIHUE KOTOPBIX PAHIKHUPYETCS OT TBEP-
JIOTO K KHJIKOMY, TI0O3TOMY ITOJIMPOBKA HEBO3MOXKHA.

- CTepeoTHITHOE ONMHMCAaHNUE METAJIOB — DTO OJIeCTsIIas
MTOBEPXHOCTh, KOTOPYIO MOXKHO OTIIOJIMPOBATh, U CHOCOOHOCTh
HpOI/I3BO)Z[I/ITI) 3BCH$IIIII/II>'I 3By1(, OIHAKO HeKOTOpLIe METaAJIJIbI HC
HUMEIOT TAKUX XapaKTePUCTHK.

- Temneparypbl KUTICHHSI ¥ TUIABJICHUSI OOJIBITMHCTBA He-
METaJUIOB, KaK MPaBUIIO, 3HAYMTEIBHO HIUXKE, YEM Y METAIUIOB,
OJTHAKO 3TO OTHOCHUTCSI JIUIIb K HarOOoJIee YaCTO MPUMEHIEMbBIM
B IIPOMBIIIUICHHOCTH U OBITY BEIECTBAM.

- Hemeramnuyeckue BeriecTBa, Kak MpaBUiio, 3HAYUTEITHHO
JIETYe 10 BECY, YeM METaJLIbI.

- BONBIIMHCTBO METAIIIOB ACCOLUUPYETCSI C HKENE30M U CTa-
JIBIO, HOCKOJ'II)Ky JAaHHBIC BHUAbI METAJIJIOB HpI/IMeHSIIOTCSI B I10-
BCEIHEBHOM MU3HH Yallle BCETO.

- Takue XxapakTEepPUCTUKHU, KAK TBEPAOCTh M OJISCTSINAS T10-
BEPXHOCTh, HanOOJIee YacTO MPUITUCHIBAIOTCS OOJBIIMHCTBY
METaJlJIOB, HOCKOHBKy HaI/I6OHee HpI/IBI)I‘IHI)IC N3 HUX UMCHOT
JaHHbIC PU3UYECKHUE CBOMCTRA.

XI. Study the following table. Read, translate and
transcribe the terms. Say, how metals react with other
substances.

A. Answer the following questions on the information
on the table:

- What is the chemical substance, produced as the result of
reaction of metals with water?

- What is the chemical substance, produced as the result of
reaction of metals with dilute acids?

- What is the chemical substance, produced as the result of
reaction of metals with oxygen?

- What metals do not react with water or steam?

- What metals do not react with oxygen?

- What metals react with oxygen?
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- What metals react with water at room temperature?

- What metals react with steam?

- Under what conditions do some metals react with dilute
acids?

- What metals do not react with dilute acids at all?

B. Read and translate the following descriptions of
chemical elements. Be ready to speak about their physical
and chemical properties.

- Copper is a chemical element with symbol Cu (from
Latin: cuprum) and atomic number 29. It is a soft, malleable,
and ductile metal with very high thermal and electrical
conductivity. A freshly exposed surface of pure copper has a
reddish-orange color. Copper is used as a conductor of heat and
electricity, as a building material, and as a constituent of various
metal alloys, such as sterling silver used in jewelry, cupronickel
used to make marine hardware and coins, and constantan
used in strain gauges and thermocouples for temperature
measurement.

WUctouHuk: https://en.wikiquote.org/wiki/Copper

- Mercury is a chemical element with symbol Hg and
atomic number 80. It is commonly known as quicksilver and
was formerly named hydrargyrum (/har'dra:rdzorom/). A
heavy, silvery element, mercury is the only metallic element
that is liquid at standard conditions for temperature and
pressure; the only other element that is liquid under these
conditions is bromine, though metals such as caesium, gallium,
and rubidium melt just above room temperature.

WUctouHukK: https://en.wikipedia.org/wiki/Mercury_(element)

- Silver is a metallic element with symbol Ag and atomic
number 47. A soft, white, lustrous transition metal, it exhibits
the highest electrical conductivity, thermal conductivity, and
reflectivity of any metal. The metal is found in the Earth's crust
in the pure, free elemental form ("native silver"), as an alloy
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with gold and other metals, and in minerals such as argentite
and chlorargyrite. Most silver is produced as a byproduct of
copper, gold, lead, and zinc refining. Silver is more abundant

than gold, but it is much less abundant as a native metal.
UctouHuk: https://prezi.com/b2eefwvhmqoj/silver-is-a-soft-white-
lustrous-transition-metal-it-has-t/

- Gold is a chemical element with symbol Au (from Latin:
aurum) and atomic number 79. In its purest form, it is a bright,
slightly reddish yellow, dense, soft, malleable, and ductile
metal. Chemically, gold is a transition metal and a group 11
element. It is one of the least reactive chemical elements and
is solid under standard conditions. Gold often occurs in free
elemental (native) form, as nuggets or grains, in rocks, in veins,
and in alluvial deposits. It occurs in a solid solution series
with the native element silver (as electrum) and also naturally
alloyed with copper and palladium. Less commonly, it occurs
in minerals as gold compounds, often with tellurium (gold
tellurides).

WUcTtouHuK: https://ru.scribd.com/document/300407641/Gold

- Lead is a chemical element with atomic number 82 and
symbol Pb (after the Latin plumbum). When freshly cut, it has
a bluish-white color that soon tarnishes to a dull gray upon
exposure to air. Lead is a soft, malleable, and heavy metal;
its density exceeds that of most common materials. Lead has
the second highest atomic number of all practically stable
elements. As such, it is located at the end of three major decay
chains of heavier elements, which, in part, accounts for lead's
relative abundance: its stability exceeds those of other similarly
numbered elements.

WUcTouHuK: http://worldmetalsource.com/products/

- Tin is a chemical element with symbol Sn (for Latin:
stannum) and atomic number 50. It is a post-transition metal
in group 14 of the periodic table. It is obtained chiefly from the
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mineral cassiterite, which contains tin dioxide. Metallic tin is
not easily oxidized in air.
WUcTouHuK: https://en.wikipedia.org/wiki/Tin

- Iron is a chemical element with symbol Fe (from
Latin: ferrum) and atomic number 26. It is a metal in the first
transition series. It is by mass the most common element on
Earth, forming much of Earth's outer and inner core. It is the
fourth most common element in the Earth's crust. Its abundance
in rocky planets like Earth is due to its abundant production
by fusion in high-mass stars, where it is the last element to be
produced with release of energy before the violent collapse of a
supernova, which scatters the iron into space.

WUcTouHuK: http://www.thinglink.com/scene/716657218392424448

- Aluminium or aluminum (in North American English)
is a chemical element in the boron group with symbol Al and
atomic number 13. It is a silvery-white, soft, nonmagnetic,
ductile metal. Aluminium is the third most abundant element
in the Earth's crust (after oxygen and silicon) and its most
abundant metal. Aluminium makes up about 8% of the crust by
mass, though it is less common in the mantle below. Aluminium
metal is so chemically reactive that native specimens are rare
and limited to extreme reducing environments. Instead, it is
found combined in over 270 different minerals. The chief ore
of aluminium is bauxite. Aluminium is remarkable for the
metal's low density and its ability to resist corrosion through
the phenomenon of passivation. Aluminium and its alloys are
vital to the aerospace industry and important in transportation
and structures, such as building facades and window frames.
The oxides and sulfates are the most useful compounds of
aluminium.

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

- Magnesium is a chemical element with symbol Mg and
atomic number 12. It is a shiny gray solid. Magnesium is the
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ninth most abundant element in the universe. Magnesium is

the eighth most abundant element in the Earth's crust and the

fourth most common element in the Earth (after iron, oxygen

and silicon), making up 13% of the planet's mass and a large

fraction of the planet's mantle. It is the third most abundant

element dissolved in seawater, after sodium and chlorine.
WUctouHuK: https://en.wikipedia.org/wiki/Magnesium

- Calcium is a chemical element with symbol Ca and
atomic number 20. Calcium is a soft gray alkaline earth
metal, fifth-most-abundant element by mass in the Earth's
crust. Free calcium metal is too reactive to occur in nature.
Calcium is an essential trace element in living organisms. It
is the most abundant metal by mass in many animals, and it
is an important constituent of bone, teeth, and shells. In cell
biology, the movement of the calcium ion into and out of the
cytoplasm functions as a signal for many cellular processes.
Calcium carbonate and calcium citrate are often taken as dietary
supplements. Calcium is on the World Health Organization's
List of Essential Medicines.

UcTtouHuK: https://en.wikipedia.org/wiki/Calcium

- Sodium is a chemical element with symbol Na (from
Latin natrium) and atomic number 11. It is a soft, silvery-white,
highly reactive metal. Sodium is an alkali metal. The free metal
does not occur in nature, but must be prepared from compounds.
Sodium is the sixth most abundant element in the Earth's crust,
and exists in numerous minerals such as feldspars, sodalite
and rock salt. Many salts of sodium are highly water-soluble:
sodium ions have been leached by the action of water from the
Earth's mineral over eons, and thus sodium and chlorine are the
most common dissolved elements by weight in the oceans.

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

- Potassium is a chemical element with symbol K and
atomic number 19. It was first isolated from potash, the ashes
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of plants, from which its name derives. In the periodic table,
potassium is one of the alkali metals. Potassium in nature occurs
only in ionic salts. Elemental potassium is a soft silvery-white
alkali metal that oxidizes rapidly in air and reacts vigorously
with water, generating sufficient heat to ignite hydrogen emitted
in the reaction and burning with a lilac-colored flame. It is
found dissolved in sea water (which is 0.04% potassium by
weight), and is part of many minerals.
WUctouHuk: https://en.wikipedia.org/wiki/Potassium

C. Translate the following sentences from Russian into
English.

- Takme meTaybl, Kak ’kele30, 30J0T0, Me/Ib, cepedpo u
MHOT'HE JPYTUe HE UMEIOT PEaKUuil ¢ BOAOH, KUCIOPOAOM WU
napoM. OHU 3IEKTPOIPOBOIUMBI U TBEPJIBI TIPH OOBIYHBIX YC-
JIOBUSIX.

- EcTb psin MeTanoB, KOTOPBIE OTHOCSITCS K MICTOYHBIM Me-
TaJylaM, ¥ TPYIINa, OTHOCSIIASCS K IIEIOYHO-3€MENIbHBIM Me-
TajutaM. DTO ompenesieT uX GU3NISCKUE U XUMUIECKHE CBOM-
CTBa.

- BoNBIIMHCTBO METANITIOB HAXOSATCS B 36MHOU KOPE U SIB-
JISIFOTCS €€ OCHOBHBIMH 3JIEMEHTaMU.

- He Bce mMeTasuibl criocoOHBI TPOTHBOCTOSATH KOPPO3UH.

- boNBIIMHCTBO METAIIOB PEarupyroT ¢ paCTBOPUMBIMHU
KHUCJIOTaMU, BBIICISS COMb.

- Hu cepebpo, HU 30710TO HE pearupyroT ¢ KUCIOPOIOM.

- [Ipu peakuyy ¢ KUCIOPOAOM KalbLUIl MPOU3BOAUT OKCUIBIL.

- Kanbuuit pearupyer ¢ BoJ0il mpy KOMHATHOM TeMIleparype.

- AIFOMUHUN — CPaBHUTEIBHO JICTKUN METaJlJI, HE TTOJ-
BEPIKEHHBIN KOPPO3UU U OTHOCUTENBHO JCUIEBBIN, TOITOMY €T0
LIMPOKO MPUMEHSIIOT IPU IPOU3BOACTBE CAMOJIETOB, MAllIMH,
CTAHKOB U MPOYUX YCTPOUCTB.

- Kanuit — cunpHO pearupyroimuid ¢ BOJOW MeTall, He3a-
MEHUMBIHU AJI OpraHu3Ma XUMUYECKUN IIEMEHT.

- Kanpruit mpencteisieT co00i XUMUYECKUN AIEMEHT, Me-
TaJlI, JIETKO ¥ OBICTPO PEArHPYIOIINN C KUCIOPOJOM U BOJIOM.
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- Kanpumii siBrsieTcst He3aMEHUMBIM KOMIIOHEHTOM JUTS JKH-
BBIX OPraHU3MOB, TIOCKOJIbKY BXOJUT B COCTaB KOCTEH, 3yOOB U
HOTTEH.

- Maruuii pacTBOpUM B BOJE, pearupyer ¢ KUCIOPOAOM,
IIPU PEAKIUU C KUCIIOTAMU BBIIEISAET COMb.

- Harpuii npeacraBnsieT cob60ii XUMHUUECKH PEaKTHBHBIN
MeTasa. OH pearupyer ¢ KUCIOpOJOM, BOAOH U KMCIOTaMHU.

- Menp B 4MCTOM BHUJE NPEACTABISICT COOOH MeTasi
KpacHOBaTO-pblKero 1Beta. OH He pearupyer ¢ BOIOH, MapoM,
HEKOTOPBIMU KUCIIOTAMH, HO BCTYIIA€T B PEAKIUIO C KUCIIOPO-
JIOM.

D. Make a report on radioactive elements, their physical
and chemical elements.

E. Make a report on general physical properties of
metals.

F. Make a report about metals that are components of
the Earth crust.

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

- Two owners of a metallurgic plant discussing metals as
materials and their basic properties;

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

- two businessmen who want to start their own metallurgy
plant;

- two proprietors trading metals and discussing their
peculiarities.
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TEXT A

METALS

I. Read and translate the text.

In chemistry, a metal (Greek: Metallon) is an element that
readily loses electrons to form positive ions (cations) and has
metallic bonds between metal atoms. Metals form ionic bonds
with non-metals. They are sometimes described as a lattice of
positive ions surrounded by a cloud of delocalized felectrons.
The metals are one of the three groups of elements as
distinguished by their ionization and bonding properties, along
with the metalloids and nonmetals. On the periodic table, a
diagonal line drawn from boron (B) to polonium (Po) separates
the metals from the nonmetals. Most elements on this line are
metalloids, sometimes called semi-metals; elements to the
lower left are metals; elements to the upper right are nonmetals.

An alternative definition of metals is that they have
overlapping conduction bands and valence bands in their
electronic structure. This definition opens up the category for
metallic polymers and other organic metals, which have been
made by researchers and employed in high-tech devices. These
synthetic materials often have the characteristic silvery-grey
reflectiveness (luster) of elemental metals.

The traditional definition focuses on the bulk properties of
metals. They tend to be lustrous, ductile, malleable, and good
conductors of electricity, while nonmetals are generally brittle
(if solid), lack luster, and are insulators.

WUctouHuk: http://schools-wikipedia.org/wp/m/Metal.htm

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

II1. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.
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IV. Translate the following word combinations from
English into Russian.

To lose electrons, to form ions, cations, metallic bonds,
metal atoms, non-metals, a lattice of positive ions, to be
surrounded, a cloud of delocalized electrons, to be distinguished
by smth, ionization, bounding properties, metalloids, semi-
metals, the periodic table, boron, polonium, overlapping
conduction bonds, valence bonds, electronic structure, polymers,
a researcher, high-tech devices, synthetic materials, silvery-
grey reflectiveness, luster, to focus on, bulk properties, to tend
to do smth, lustrous, ductile, malleable, a good conductor of
electricity, brittle, an insulator.

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

OO0pa3oBbIBaTh MOHBI, XOPOIIUH MPOBOJHUK dIIEKTPUYE-
CTBa, UMETHh TEH/ICHIINIO K, XPYTKHUH, KaTHOH, cepeOprcTo-ce-
poe cBedeHue, TUAIEKTPHUK, COCPEIOTOUUTHCS Ha, DIEKTPOHHAS
CTPYKTypa, OJMMep, KOBKUH, UCCIIeI0BATENb, TIOJIOHUH, TuTa-
CTHYHBIH, IEpUOANYECKAs CHCTEMa, NOH, HOHU3ALIUs, TIISHIIE-
BBIf, METAJIJIONIB, 0ObEMHBIE CBOWCTBA, BAaJECHTHBIE CBS3H,
0JeCcK, OTpaHIUYUBAIOLIIE CBOMCTBA, ONPENENIATHCS Y4eM-TO, 00-
JIAKO JIEJIOKAITU3UPOBAHHBIX JJEKTPOHOB, TEPSTH ICKTPOHBHI,
aToOMBI MeTaJuIa, 0op.

VI. Explain the following terms using your own words.

Metallic bonds, cations, ions, valence bonds, bulk properties,
metalloids, electrons, polymers, electronic structure, luster,
synthetic materials, an insulator, brittle, periodic table, malleable,
high-tech devices.

VIL. Translate from English into Russian.

1. Different substances have different bulk properties.

2. Metals are ductile and malleable, that’s why people have
used them in heavy industry.

3. Metal atoms form regular structures.
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4. In the periodical system there are boron and polonium
next to metals and semi-metals.

5. Every substance has its own electronic structure and that
distinguishes the properties of the substances.

6. Metals tend to have silvery-grey reflectiveness and luster.

7. Researchers study the structure and properties of metals.

8. Metals in combination with synthetic materials are used
for production of high-tech devices.

VIIL. Fill in the gaps.

1. ... is the boundary between molecules within metals.

2. ... are chemical elements with properties in between of
those of metals and non-metals.

3. ... a substance that resists electricity.

4. ... is a tabular arrangement of the chemical elements,
organized on the basis of their atomic number.

5. ... 1s a low-abundance element in the earth crust.

6. ... are molecules in a molecule, ion or solid metal that
are not associated with a single atom or one covalent bond.

7. ... is the state of motion of electrons in an electrostatic
field by stationary nuclei.

8. ... is a rare and radioactive element.

9. ... is an atom or molecule in which the total number of
electrons is not equal to the total number of protons.

IX. Translate from Russian into English.

1. BemecTBa OTIMYAIOTCS IO KOJIMUECTBY BAaJIEHTHBIX CBA3EH.

2. Meramioupl UMEIOT Ka4ecTBa KaK METAIJIOB, TaK U HE-
METAJJIOB | TI0 COCTABY CTOSIT TJ€-TO MEXIy HAMHU.

3. Meranisl UMEIOT TaKKWe CBOMCTBA, KAK KOBKOCTh U ILIA-
CTHYHOCTb, HO 0€3 3aKaJIKH M3/IeHs U3 HUX CTAHOBATCS XPYII-
KUMH.

4. B 3eMHO#1 KOpe BCTpeUaeTCs Psl PEIKUX U PATHOAKTHB-
HBIX AJIEMEHTOB.

5. B pasnuuHbIX BEIIECTBAX MOJEKYJbI CLEIUIEHBI MEXIY
c000ii pa3IUYHBIMU CBSI3IMHU.
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6. BoJIbIIIUM MIPOPBIBOM B XMMHH OBLIO CO3JIaHUE ITEPUO-
JMUYECKOM CHCTEMBI SJIEMEHTOB, B KOTOPOM BCE JIEMEHTHI pac-
TTOJIO’KEHBI COTTIACHO YHCITY aTOMOB B MOJICKYJIE.

7. [lononuit siBAsiETCS PAIUOAKTUBHBIM 3JIEMEHTOM.

8. B Haille BpeMst MCCIIeI0BATEU CO3/IA0T OOJIBIIIOE KOJIU-
YECTBO CHHTETUYECKUX MaTEePUAJIOB, KOTOPBIE UCIIOIB3YIOTCS
B BBICOKHX TEXHOJIOTHSX.

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

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

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

- Two owners of a metallurgic plant discussing metals as
materials and their basic properties;

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

- two businessmen who want to start their own metallurgy
plant;

- two proprietors trading metals and discussing their
peculiarities.
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TEXT B
CHEMICAL PROPERTIES OF METALS

I. Read and translate the following text.

Most metals are chemically reactive, reacting with oxygen
in the air to form oxides over changing timescales (for example
iron rusts over years and potassium burns in seconds). The
alkali metals react quickest followed by the alkaline earth
metals, found in the leftmost two groups of the periodic table

The transition metals take much longer to oxidize (such
as iron, copper, zinc, nickel). Others, like palladium, platinum
and gold, do not react with the atmosphere at all. Some metals
form a barrier layer of oxide on their surface which cannot be
penetrated by further oxygen molecules and thus retain their
shiny appearance and good conductivity for many decades
(like aluminium, some steels, and titanium). The oxides of
metals are basic (as opposed to those of nonmetals, which are
acidic), although this may be considered a rule of thumb, rather
than a fact.

Painting, anodising or plating metals are good ways to
prevent their corrosion. However, a more reactive metal in the
electrochemical series must be chosen for coating, especially
when chipping of the coating is expected. Water and the two
metals form an electrochemical cell, and if the coating is
less reactive than the coatee, the coating actually promotes
corrosion.

WUcTouHuK: http://www.chemeurope.com/en/encyclopedia/Metal.html

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

II1. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.
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IV. Translate the following word combinations from
English into Russian.

Chemically reactive, to react with oxygen, to form oxides,
to change timescales, to rust, potassium, alkali metals, alkaline
earth metals, transition metals, to oxidize, iron, copper, zink,
nickel, palladium, platinum, to form a barrier layer of oxide,
surface, to penetrate, to retain one’s shiny appearance, good
conductivity, steel, titanium, acidic, a rule of thumb, to anodize
metals, to prevent corrosion, to coat, to form an electrochemical
cell, a coatee, to promote corrosion.

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

CrocoOCTBOBATh KOPPO3UH, TIOBEPXHOCTh MOKPBITHS, XH-
MUYECKH aKTUBHBIN, aHOAMPOBATh METAIUIbI, ME/b, KUCIOT-
HBII, 00Pa30BbIBATH IMEKTPOXUMHUECKHUE TYCUKH, IPOHUKATD,
00pa30BbIBaTH OKCH[BI, COXPAHSITH OJECTALIYIO IOBEPXHOCTD,
IMPOTUBOCTOATL KOPPO3UHU, MMOKPLIBATH, JOMBICCJI, IUIaTUHA, XO-
poliias 3JIEKTPOIPOBOJIUMOCTb, HUKEIIb, IIMHK, 00Pa30BbIBATH
3aIUTHBIA Oapbep U3 OKCHIOB, MEPEXOIHbIC METaJUIbI, Mall-
JaJIMi, CTajh, MOBEPXHOCTH, IEIOYHO3EMENbHBIC METAIUTHI,
MeJlb, TUTaH, JKeJIe30.

VI. Explain the following terms using your own words.

Corrosion, to coat, an electrochemical cell, a coatee, a rule
of thumb, chemically reactive, to anodize metals, conductivity,
to form oxides, transition metals.

VIL. Translate from English into Russian.

1. Metals are chemically reactive. They react with oxygen
and some of them are subject to corrosion.

2. Precious metals retain their shiny appearance as they are
not subject to rust.

3. Such a simple method as painting helps to prevent
corrosion.
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4. Some metals tend to form a barrier layer of oxide when
they react with oxygen and do not lose their shiny appearance.

5. When metals oxidize they rust.

6. Oxidizing promotes corrosion.

VIIL. Fill in the gaps.

1. ... are silvery-coloured when pure, soft and have only
one electron in the outermost shell.

2. ... 1s a process that leads to the transformation of one set
of chemical substances to another.

3. ... is a chemical element which is a soft silvery-white
alkali metal.
4. ... 1s a chemical element which is nonmetallic. It is

highly reactive and it readily forms compounds.

5. ... one of the most common elements on Earth, forming
much of Earth’s outer and inner core.

6. ... is red oxide formed by the redox reaction of iron and
oxygen in the presence of water or air moisture.

7. ... is soft and malleable, has a reddish-orange colour.

8. ...is a dense, malleable, ductile, highly uncreative,
precious, grey-white transition metal.

9. ... is a transition metal. It is hard and ductile. It is
silvery-white with a slight golden tinge.

10. ... is an alloy of iron and carbon. It has high tensile

strength.

11. ....is an electrolytic passivation process.

12. ... is highly resistant to corrosion in sea water and
chlorine.

IX. Translate from Russian into English.

1. [InatnHa cyuTaeTcs AparoleHHbIM METaJIOM, TOTOMY
YTO OH PeIKUM, HE MOABEPIKEH KOPPO3UH B COXpaHsieT OiecTsi-
IO TOBEPXHOCTb.

2. OnvH U3 caMbIX paclpoCTpPaHEHHBIX METANIOB — 3TO
xene3o. Ero, kak mpaBwito, MpUMEHSIOT B CIJIaBaX MIIH TIOKPBI-
BaIOT CJIOEM KpPacKH, IOTOMY YTO OH CKJIOHEH K KOPPO3HH.
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3. P:xaBurHa NOSABISETCA B pe3yJbTaTe peakiiy MeTaa ¢
KHCJIOPOZIOM, KOTOPBIH COAEPIKUTCS B BO3IYXE.

4. Meraibl UMEIOT XOPOLLYIO 3IEKTPOIIPOBOAUMOCTb.

5. Kak mpaBuio, Metanisl 0051a1al0T KOBKOCTBIO M THOKO-
CTBIO.

6. Kuciaopog — 3To 251eMeHT, KOTOPBIi He MPUHAICKUT
K IPYIIIE METAJUIOB.

7. Jns mpenoTBpalieHusi KOppO3UU MPUMEHSIOT aHOIUPO-
BaHME WU IIPOCTO MTOKPACKY.

X. Make up 10 word combinations on the topic in Russian
for your fellow-students to translate.

XI. Make up 10 word combinations on the topic English
for your fellow-students to translate.

XII. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.

XIII. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals and
their physical and chemical properties.

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

- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application.
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TEXT C
PHYSICAL PROPERTIES OF METALS

I. Read and translate the following text.

Traditionally, metals have certain characteristic physical
properties: they are usually shiny (they have metallic luster),
have a high density, are ductile and malleable, have a high
melting point, are hard, are usually a solid at room temperature
and conduct electricity, heat and sound well. While there
are several metals that are low density, soft, and have low
melting points, these (the alkali and alkaline earth metals)
are extremely reactive, and are rarely encountered in their
elemental, metallic form.

The electrical and thermal conductivity of metals originate
from the fact that in the metallic bond the outer electrons of
the metal atoms form a gas of nearly free electrons, moving
as an electron gas in a background of positive charge formed
by the ion cores. Good mathematical predictions for electrical
conductivity, as well as the electrons' contribution to the heat
capacity and heat conductivity of metals can be calculated
from the free electron model, which does not take the detailed
structure of the ion lattice into account.

When considering the exact band structure and binding
energy of a metal, it is necessary to take into account the
positive potential caused by the specific arrangement of the
ion cores — which is periodic in crystals. The most important
consequence of the periodic potential is the formation of a small
band gap at the boundary of the brillouin zone. Mathematically,
the potential of the ion cores is treated in the nearly-free
electron model.

WUcTouHuK: http://schools-wikipedia.org/wp/m/Metal.htm

I1. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.
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III. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.

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

Physical properties, metallic luster, high density, a high
melting point, solid, room temperature, to conduct electricity,
to conduct heat, to conduct sound, low density, a low melting
point, to be extremely reactive, alkali metals, alkaline earth
metals, electrical conductivity, thermal conductivity, metallic
bond, outer electrons, heat capacity, free electron model, ion
lattice, band structure of metals, binding energy, positive
potential, arrangement of the ion cores, periodic potential, band
gap, brillouin gap.

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

Mopens cBOOOIHOIO 3JEKTPOHA, OpTaHU3alMs MOHHBIX
OCTOBOB, 30Ha OpMJUIIO9HA, HOHHAS PELIETKA, IEPUOIUUCCKUH
MOTCHITMAN, TIO3UTUBHBIA MMOTEHITNAN, TUIOTHBIN, (PU3HIEeCKHE
CBOIICTBa, IIEJIOUHO3EMEIIbHBIE METAIIBI, TEIUIOEMKOCTh, ME-
TaJJIMYECKUI OJIeCK, METANINUECKasl CBSA3b, IPOBOAUTH TEILIO/
3JI€KTpI/I‘-ICCTBO/3ByK, BBICOKas IJNIOTHOCTH, HU3Kas IJIOTHOCTD,
BHEILIHHME 3JICKTPOHBI, KOMHATHAsl TEMIIEPaTypa, 30HHAsL CTPYK-
Typa MeTaJUIOB, JHEPT U CBA3H, 3allpelleHHas SHepreThyecKas
30Ha, TEMIONPOBOAUMOCTD, 3JIEKTPOIPOBOIUMOCTbD, ILIEJOUYHBIE
METaJlJIbl, BBICOKAasA TEMIICPATypa IIaBJICHUS, HU3Kas TEMIICpa-
Typa IUIaBJICHUs, YPE3BbIYAHO PEaKTUBHBIN.

VI. Explain the following terms using your own words.

To conduct electricity, metallic bond, high density,
extremely reactive, ion lattice, a low melting point, metallic
luster, thermal conductivity, outer electrons, band gap.

VII. Translate from English into Russian.

1. The melting point is the temperature at which a substance
changes it state from solid to liquid at atmosphere pressure.
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2. Lithium, sodium, potassium, rubidium, caesium and
francium are alkali metals.

3. Alkaline earth metals are beryllium, magnesium,
calcium, strontium, barium and radium.

4. The free electron model is a simple model for the
behavoiur of valence electrons in a crystal structure of a
metallic solid.

5. Ion lattice is a regular, repeating arrangement of positive
and negative ions.

6. Binding energy is the energy required to disassemble a
whole system into separate parts.

7. The standard physical properties of the majority of
metals are metallic luster, high density, high electrical, thermal
and sound conductivity.

8. There are metals which don’t have usual physical
properties.

9. Alkali and alkaline earth metals are extremely reactive.

10. Alkali and alkaline earth metals have low melting
points and low density.

VIIL. Fill in the gaps.

1. Metals have certain ...

2. Metals are ... and have ...

3. Metals are ... at room temperature.

4. ... and ... metals are extremely reactive.

5. Alkali and alkaline metals have ...

6. Heat capacity and heat conductivity of metals can be
calculated from...

7. The specific ... is periodic in crystals.

8. Metals conduct ..., ... and ... well.

IX. Translate from Russian into English.
1. He Bce MeTayuibl IMEIOT BBICOKYIO TEMIIEPATYpPy IIaB-
JICHUS.
2. MeTauibl XapakTepu3yI0TCsl BBICOKOM JIEKTPO- U 3BYKO-
MIPOBOJHOCTBIO.
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3. llenouHble U LIENTOYHO3EMENBHBIE METAJIIBI OYEHb pe-
AKTHBHBI U UMEIOT HU3KYIO TeMIIepaTypy IJIaBICHHUS.

4. Metanibl UIMEIOT BBICOKYIO 3JIEKTPO- U TEMJIONPOBOTHOCTD
Onarogapst 0COOEHHOCTSIM aTOMHOW CTPYKTYPBI METAJLIOB.

5. IIpakTuueckn Bce METaJUIbl XapaKTePU3YIOTCs OJIeCKOM
Y BBICOKOH TJIOTHOCTBHIO.

6. UeM MeHbIIE pa3Mephl 3epHA B CTPYKTYpe MeTallia, TeM
OH IIJIOTHEE.

7. Tak KaKx MeTaJuIbl UMEIOT BBICOKYIO 3JEKTPOINPOBOJI-
HOCTb, IPOBOJIa, KaK MPaBUJIO, CHAOXKEHbI U30JISIIHEH.

8. breck meTania 3aBUCUT OT €ro CTPYKTyphl. UeM MeHb-
1Ie pasMep 3epHa, TeM OoJblIe OecKa.

9. MeTaiisl, UMEIOLINE CTPYKTYPY M3 KPYIIHOTO 3€pHa,
UMEIOT HU3KYIO MJIOTHOCTb.

10. Ilpn kOMHATHOI TeMIiepaTrype MeTaJuIbl, KaK TPaBUJIo,
HaXOJATCS B TBEPJIOM COCTOSIHHH.

11. [llemoyHbIC W MICIOYHO3EMETBHBIC METAJIIBI, KaK Tpa-
BUJIO, MSITKHE M YPE3BbIUAHO PEaKTUBHBIE.

X. Make up 10 word combinations on the topic in
Russian for your fellow-students to translate.

XI. Make up 10 word combinations on the topic English
for your fellow-students to translate.

XII. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.

XIII. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals and
their physical and chemical properties.

XIV. Make up Russian-English dialogues for your
group-mates to translate:
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- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties, the
ways of applying and merchandising of the production;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application, trading and advertizing.

TEXT D
CATEGORIES OF METALS

I. Read and translate the following text.

Base metal

In chemistry, the term 'base metal’ is used informally to
refer to a metal that oxidizes or corrodes relatively easily, and
reacts variably with dilute hydrochloric acid (HCI) to form
hydrogen. Examples include iron, nickel, lead and zinc. Copper
is considered a base metal as it oxidizes relatively easily,
although it does not react with HCI. It is commonly used in
opposition to noble metal.

In alchemy, a base metal was a common and inexpensive
metal, as opposed to precious metals, mainly gold and silver.
A longtime goal of the alchemists was the transmutation of base
metals into precious metals.

In numismatics, coins used to derive their value primarily
from the precious metal content. Most modern currencies are
fiat currency, allowing the coins to be made of base metal.

WUctouHuk: http://dic.academic.ru/dic.nsf/metallurgy/369/Base

I1. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.
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III. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.

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

Base metal, to oxidize, to corrode, relatively easy, to react
variably with smth, dilute, hydrochloric acid, to form hydrogen,
iron, nickel, lead, zinc, copper, noble metal, alchemy, a
common metal, inexpensive, a precious metal, a longtime goal,
an alchemist, transmutation of base metals into precious metals,
numismatics, to derive one’s value, flat currency.

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

HepasmeHnHnas BanioTa, aIXUMHK, MEHSATHCS B 1I€HE, Mpe-
o0pa3oBaHKe TPOCTHIX METAJIOB B JIparoleHHbIe, HyMU3MaTH-
Ka, 0a30BBIM MeTaIlI, OJJarOPOXHBIN METaJLI, APAroleHHBIN Me-
TaJ1, 00pa30BBIBATH BOIOPO, KOPPO3UPOBATH, ITMHK, AITXUMHUS,
OKHUCJIITHCS, UMETh Pa3INIHbIC PEAKITNH, pa30aBICHHBIN, MEIb,
HEJIOPOTOl, HUKEIb, JaBHSS 11€J1b, IPOCTOM MeTasll, CBUHEL,
JKeneso.

VI. Explain the following terms using your own words.
Base metal, transmutation of base metals, numismatics,
currency, precious metals, to corrode, to derive one’s value.

VILI. Translate from English into Russian.

1. The most cherished and longtime goal of alchemists was
to produce transmutation of base metals into precious metals.

2. When base metals react with dilute hydrochloric acid
they usually form hydrogen.

3. Iron, nickel, lead, zinc and copper are considered to be
base metals. They are relatively inexpensive and are named
common in opposition to noble metals.

4. Alchemy is a great history of scientists mistakes,
prejudices and unfulfilled goals.
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5. Alchemy is the mother of contemporary chemistry.

6. Gold and silver are precious metals because they have
beautiful luster and do not corrode.

7. Corrosion is a process of forming rust as a result of
oxidizing of metals due to reaction with oxygen in the presence
of water.

8. Flat currency is a very convenient monetary system as
coins do not derive their value in spite of the alloy they are
produced from.

9. In numismatics coins derive their value because of the
content of precious metals in them.

10. Numismatics is a hobby connected with the history of
coins and currencies.

VIII. Fill in the gaps.
1. Base metals ... with different substances.
2. Basemetalsare ..., ..., ..., ..., ...
3. Base metals ... because of contacts with air.
4. Base metals ... because of contacts with oxygen and
moisture.
5. The reaction with ... acid forms ...
6. ... are more expensive than ...
.. was a longtime dream of ....
.. dreamt to get ... metals of common metals.
.. 1s a hobby of collecting coins.
10. ... hydrochloric acid reacting with base metals form ...

Al

IX. Translate from Russian into English.

1. Hymn3maruka 3aHUMaeTCs UCTOPHUEH BO3ZHUKHOBEHUS
MOHET, pa3JINYHbIX JE€HEKHBIX 3HAKOB U MX IIEHHOCTHIO. {711
HYMH3MaTOB I[IECHHOCTh MOHETBI 3aBUCHUT OT CIUIABA, U3 KOTOPOH
OHa MPOM3BEJICHA, a TAaK)Ke OT €€ UCTOPUUYECKOIN IEHHOCTH U
PEIKOCTH.

2. CTOMMOCTh MOHETHI B PEaIbHOM KU3HU HE 3aBUCHUT OT
IIPOLIEHTA [[ParolieHHOro Merauia B ee ciase. OHa He U3Me-
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HSIET CTOMMOCTh B 3aBUCHUMOCTH OT CTOMMOCTHU OJaropoHbIX
METaJUIOB Ha PHIHKE.

3. AIIXMMUKH C TaBHUX TIOP MEUTAIH TIPEBPATUTH ITPOCTHIC
METaJUIbl B 30JI0TO U cepedpo. [iist aTroro 60a3oBbie METaJIIbI
MBITAIACH CIUIABUTH M CMEIIATh C PAa3IMYHBIMHU BEIIeCTBAMHU
U MPUMECSIMU, TIPH ATOM MPOU3HOCS 3aKJIMHAHUS U COBepIIas
Maru4ecKue oOpspl.

4. XOTs BEKOBas MeuTa aIXUMHUKOB MPEBPATUTH MPOCTON
MeTaJIJI B OJIarOpOJIHBIN U HE COBLIACH, HA TTYTH €€ JOCTHKECHUS
OBLTH M3yYeHbI (PU3NYECKUE U XUMUUECKHE CBOICTBAa METAJLIOB
W JIPYTUX BEIIECTB, COCTABJICHBI TPAKTAThI, KOTOPHIC BIOCIE/-
CTBUHU CTajJl OCHOBON COBPEMEHHON XUMHUH.

5. YcraHoBieHUE €IMHON HEPAa3MEHHOU BaJllOThI B CTpaHE
MO3BOJISIET M30€XKaTh 3aBUCUMOCTH CTOUMOCTH MOHETHI OT CTO-
MMOCTH METAIJIOB B KOHKPETHOE BPEeMsl.

6. ba3zoBbrIMU MeTaIaMH CUUTAIOTCS JKEJIe30, HUKEIh, CBH-
Hell, IMHK ¥ Meab. OHU CPaBHHUTENBHO HEJOPOTO CTOST M MMe-
0T 0COOCHHOCTh OKUCIISATHCS M KOPPO3UPOBATH, YETO, BIPOUYCM,
MOYKHO M30€KaTh 3a CYET MPUMEHEHHS PA3ITMIHBIX CIIABOB.

7. ConstHast KHCJIOTa B pa30aBICHHOM BHUJIE JIETKO BCTYIIaeT
B peakIuio ¢ 0a30BEIMU METaJUIaMH, TIPU dTOM 00pazyeTcs Bo-
JIOPOZI.

8. C moMoIIbio CONSHON KHUCIOTHI MOYXHO JIETKO IpOBe-
pUTH, IEHCTBUTENHHO JIU M3/IENINE COCTOUT U3 OJIaropomaHOro
MeTaia.

9. bnaroponHbple MeTaNIBI BCEra EHWINCH BhIMIE 0a30-
BBIX, [IOTOMY YTO HE BCTYMAIOT B PEAKIIHIO B KHCIOPOIOM U BO-
JIOM U HE KOPPO3ZUPYIOT.

10. B crapbie BpeMeHa MOHETHI H3TOTOBIISITUCEH M3 Oaro-
POIHBIX METAJIOB, YTO ¥ ONPEICIISIO UX CTOUMOCTb.

11. C m300peTeHneM CIIIaBOB OTIajia HEOOXOMUMOCTD MPH-
MEHSTh JIPAroleHHbIC METAJLIBI JJIsl YeKAHKH MOHET, ITOCKOIbKY
CIuTaB 0a30BBIX METAJUIOB 3AIIUIICH OT KOPPO3UH U PIKABUUHEL.

12. Jlnst Toro 4roObl 0A30BBIM METANI HE OKUCISAICA U HE
paBeJ OT KUCIOPO/a U BIIaTH, IPUMEHSIOT Pa3IMYHbIE XUMU-
YeCKHe TPUEMBI, IPEBHEHINI 13 KOTOPBIX — 3TO CILJIaB.

40



X. Make up 10 word combinations on the topic in Russian
for your fellow-students to translate.

XI. Make up 10 word combinations on the topic English
for your fellow-students to translate.

XII. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.

XIII. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals and
their physical and chemical properties.

XIV. Make up a Russian-English dialogue of two
scientists who have invented a new alloy. Speak about its
production, physical and chemical properties, ways of
application. Your fellow-students are supposed to translate it.

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

- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application.
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TEXTE
KINDS OF METALS

I. Read and translate the following text.

Ferrous metal

The term "ferrous" is derived from the latin word meaning
"containing iron". This can include pure iron, such as wrought
iron, or an alloy such as steel. Ferrous metals are often
magnetic, but not exclusively.

Noble metal

Noble metals are metals that are resistant to corrosion or
oxidation, unlike most base metals. They tend to be precious
metals, often due to perceived rarity. Examples include
tantalum, gold, platinum, and rhodium.

Precious metal

A precious metal is a rare metallic chemical element of
high economic value.

Chemically, the precious metals are less reactive than most
elements, have high luster and high electrical conductivity.
Historically, precious metals were important as currency,
but are now regarded mainly as investment and industrial
commodities. Gold, silver, platinum and palladium each have
an ISO 4217 currency code. The best-known precious metals
are gold and silver. While both have industrial uses, they are
better known for their uses in art, jewelry, and coinage. Other
precious metals include the platinum group metals: ruthenium,
rhodium, palladium, osmium, iridium, and platinum, of which
platinum is the most widely traded. Plutonium and uranium
could also be considered precious metals.

The demand for precious metals is driven not only by their
practical use, but also by their role as investments and a store
of value. Palladium was, as of summer 2006, valued at a little
under half the price of gold, and platinum at around twice that
of gold. Silver is substantially less expensive than these metals,
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but is often traditionally considered a precious metal for its role
in coinage and jewelry.
WUcTouHuK: http://www.wisegeek.com/what-are-ferrous-metals.htm

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

II1. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.

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

Ferrous, wrought iron, magnetic, exclusively, noble metals,
to be resistant to smth, oxidation, rarity, precious metals,
tantalum, platinum, rhodium, of high economic value, to be
important as currency, to be regarded as investment, industrial
commodity, palladium, currency code, industrial use, jewelry,
coinage, platinum group, ruthenium, osmium, iridium, to be
widely traded, plutonium, uranium, to be valued.

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

LleHuTHCS, APArOIIEHHOCTH, UCKIFOUUTEIHHO, TTPOMBIIII-
JICHHOE TIPUMCHEHHE, IIEHHBIC METaJIIbl, OJaropogHbIE Me-
TaJUJIBI, XEJIe30COoAep)Kaluii, 00Ianaromuii MarHUTHBIMHU
CBOMCTBaMU, PyTEHUH, MIIATUHA, TJIATHHOBAS TPYyIMIa, YeKaH-
Ka MOHET, UPUAUN, YCTOMUUBBIN K, KOBAHOE KEJIE30, POAUA,
OCMWUH, ypaH, BBICOKasi SKOHOMUYECKas [IEHHOCTh, MaJulani,
OBITH B CBOOOTHOM ITpoOjake, OKUCIICHNE, IUTyTOHUH, CINTAThCS
CPEIICTBOM BJIOXKECHUS JICHET, PEAKOCTD, MPOMBIIIUICHHBIE TOBA-
PBL, TAHTAJI, BAJIFOTA 3HAYUTEILHON IICHHOCTH, BaJIFOTHBIN KOJI.

VI. Explain the following terms using your own words.
Ferrous, currency, investment, economic value, rarity,

precious metals, resistant, industrial commodity, magnetic.
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VII. Translate from English into Russian.

1. Tantalum is a chemical element which name comes from
Tantalus, a hero from Greek mythology. Tantalum is a rare, hard,
blue-grey lustrous transition metal which is highly corrosion-
resistant.

2. Platinum is a dense, malleable, ductile, highly unreactive,
precious, grey-white transition metal.

3. Rhodium is a chemical element which is rare, silvery-
white, hard and chemically inert transition metal.

4. Rhodium is a member of the platinum group.

5. Ruthenium is a rare, transition metal belonging to the
platinum group of the periodic table.

6. Like the other metals of the platinum group, ruthenium
is inert to most other chemicals.

7. Osmium is a hard, brittle, bluish-white transition metal
in the platinum group which is found as a trace element in
alloys, mostly in alloys, mostly in platinum ores.

8. Osmium alloys are very hard and along with other
platinum group metals is almost entirely used in alloys with
platinum and iridium.

9. Iridium is very hard, brittle, silvery-white transition metal
of the platinum group.

10. Iridium is one of the densest metals.

11. Plutonium is a radioactive chemical element. It is a
silvery-grey metal that tarnishes when exposed to air and forms
a dull coating when oxidized.

12. Uranium is a silvery-white metal in the actinide series
of the periodic table.

VIIL. Fill in the gaps.
1. ... metals are usually magnetic.
2. Tantalum, platinum and rhodium are ... metals.
3. Precious metals are ...
4. Precious metals have ...
5. ... metals are not used only in jewelry but in ...
6. Not all the precious metals are ...
7. Some ... are extremely radioactive.
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8. Not all the noble metals are ... corrosion.
9. Most alloys are used in ...
10. Most precious metals have ...

IX. Translate the following sentences from Russian into
English.

1. He Bce OnaropoaHsle MeTaIbl MOKHO CBOOOIHO Ky-
IIUTh, TaK KaK HEKOTOPLIC U3 HUX KpaI>'IHe paagnOaKTUBHBI.

2. HexoTtopsle 651aropoiHbie METaJlIbl He YCTOMYHMBEI K KOP-
po3un.

3. llena mMeTasmra 00yCIIOBICHA €TO PEIKOCTRIO.

4. IleHHbIe METAJUIBI HE TOJBKO MPUTOHBI JIJIs1 FOBEITUPHOU
MIPOMBILUIEHHOCTH, HO M CYUTAIOTCS] BBITOAHBIM BJIOKEHHUEM
JICHET.

5. BonbIIMHCTBO METANIJIOB UMEIOT BBICOKYIO 3KOHOMHUYE-
CKYIO LEHHOCTb, TaK KaK MPUMEHSIOTCS B IPOMBIIUIEHHOCTH H
YeKaHKE MOHET.

6. MeTanbl TUIATHHOBOH TPYMITBI OYEHb BBICOKO LICHSTCHS,
Y HE BCE U3 HUX HAXOJSATCS B CBOOOHOM MPOIaKe.

7. BOJIBIIMHCTBO kKEJIE30COAEPKALIUX METAIIIOB UMEIOT
MarHUTHBIE CBOMCTBA.

8. Jlmst Toro, yTOOBI U3AETHE U3 METAJIa OBIJIO YCTOMYNBO
K OKHMCJICHUIO ¥ KOPPO3HH, IIUPOKO IPUMEHSIOTCS CILIaBbI.

X. Make up 10 word combinations on the topic in
Russian for your fellow-students to translate.

XI. Make up 10 word combinations on the topic English
for your fellow-students to translate.

XII. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.

XIII. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals and
their physical and chemical properties.
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XIV. Make up Russian-English dialogues for your
group-mates to translate:

- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application.

TEXT F
EXTRACTION

I. Read and translate the following text.

Extraction

Metals are often extracted from the Earth by means of
mining, resulting in ores that are relatively rich sources of the
requisite elements. Ore is located by prospecting techniques,
followed by the exploration and examination of deposits.
Mineral sources are generally divided into surface mines,
which are mined by excavation using heavy equipment, and
subsurface mines.

Once the ore is mined, the metals must be extracted,
usually by chemical or electrolytic reduction. Pyrometallurgy
uses high temperatures to convert ore into raw metals, while
hydrometallurgy employs aqueous chemistry for the same
purpose. The methods used depend on the metal and their
contaminants.

WUctouHuK: http://schools-wikipedia.org/wp/m/Metal.htm

I1. Write out all the words denoting chemical elements
and terms from the text, find their transcriptions and
Russian equivalents.
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II1. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.

IV. Translate and transcribe the following words and
expressions.

Extraction, to be extracted from the Earth, mining, ores,
rich sources, requisite elements, prospecting techniques,
exploration, examination of deposits, mineral sources, surface
mines, excavation, heavy equipment, subsurface mines,
chemical reduction, electrolytic reduction, pyrometallurgy,
hydrometallurgy, to employ, aqueous chemistry, a contaminant.

V. Translate the following words and expressions from
Russian into English.

[Ipumeck, BoxHas XuMusi, JoObIYa, 3a/1€CTBOBATh, J0-
OBIBaTbCS U3 3€MJIM, THIPOMETAIIIYPIUs, 100bIYa U3 IAXTHI,
peoOpa3oBhIBATh PYIY B ChIphE, OOTaThIe 3aJeKH, ChIPhEBhIC
pecypchl, HEOOXOAMMBIE AIEMEHTBI, TUPOMETAIUTYPrus, Tep-
CHEKTHBHBIC METOMBI, JIEKTPOIUTHICCKOE CHUIKEHHUE, T'€0JI0-
ropa3Beika, XUMHUUECKOE CHIDKEHUE, 00CIIeI0BaHIE MECTOPOK-
JCHUH, [T0J3€MHbIE 1IaXThl, MUHEPAJIbHBIE PECYPCHI, TSKETasI
TEXHUKA, KapbePbl, PACKOIIKH.

VI. Explain the following terms using your own words.

Extraction, aqueous chemistry, excavation, hydrometallurgy,
pyrometallurgy, chemical reduction, surface mines, a contaminant,
mining, mineral sources, subsurface mines, ores, requisite
elements.

VII. Translate from English into Russian.

1. Mining is the extraction of valuable minerals or other
geological materials from the Earth.

2. An ore is a type of rock that contains sufficient minerals
with important elements including metals that can be
economically extracted from the rock.
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3. Surface mining is a method which operates on the
surface of the land.

4. Surface mining includes strip mining, open-pit mining
and mountaintop removal mining.

5. Subsurface or underground mining refers to various
underground mining techniques used to excavate hard minerals,
mainly those containing metals such as containing gold, silver,
iron, copper, zinc, nickel, tin and lead.

6. Reduction is any chemical reaction that involves the
gaining of electrons.

7. When iron reacts with oxygen it forms a chemical called
rust. In that example, the iron is oxidized and the oxygen is
reduced. Reduction is the opposite of oxidation.

8. A reduction reaction always comes together with an
oxidation reduction. Oxidation and reduction together are
called redox.

9. Pyrometallurgy is a branch of extractive metallurgy.
It consists of the thermal treatment of minerals and metallurgical
ores and concentrates to bring about physical and chemical
transformations in the materials to enable recovery of valuable
materials.

10. Hydrometallurgy is a method for obtaining metals from
their ores.

11. An aqueous solution is a solution in which the solvent
is water.

12. Contamination is the presence of a minor and unwanted
constituent in a material. This consistent is called contaminant.

VIIL. Fill in the gaps.

1. Ores contain a lot of ... To get pure metals from ores it is
necessary to get rid of ...

2. ... is a branch of metallurgy that is based on aqueous
chemistry.

3. ... is a branch of metallurgy that is based on thermal
treatment of minerals.

4. To extract ores from the earth one should use ... and ...
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5. ... is necessary to know what ore is possible to extract
from a particular place.

6. ... is converted into ...

7. A ... is a substance which is present in the ore and must
be got rid of.

8. ... are deep holes in the earth.

9. ... are open-pit mines.

10. There are ... of minerals in particular areas.

IX. Translate the following sentences from Russian into
English.

1. B Poccun Goratble 3aeu jKeJIe3HON Pyabl.

2. JInst 1oOBIuM PyIbl UCIOJIB3YIOT PA3IMYHYIO TSDKEIYIO
TEXHHUKY.

3. Pyny mo6pIBatoT B Kapbepax U MOJ3EMHBIX IIaXTax.

4. Jlng onpesneneHuss MECTOHAXOKIEHUS Py IPUMEHSIOT
re0JIOrOpa3BeAKy M 00CIIEIOBAHNE MECTOPOKACHUH.

5. Packonky npoBOJSTCS ¢ TOMOILBIO TSKETION TEXHUKH.

6. 1151 mpeoOpaszoBaHusl pylbl B CHIPbE IPUMEHSIOT pas-
JINYHBIE XUMUUYECKHE PEAKIIHH.

7. DNEKTPOIUTUUECKOE U XUMHUECKOE BOCCTAHOBJIEHUE —
CJIO’KHBIE XUMHUYECKHUE MPOLECCHl, IPUMEHSIEMbIE AJIs IPEO0-
pa3oBaHMA PyIs! B CBIPON MaTepual.

8. 17t 1oOBIYM py/bI IPUMEHSIIOTCS Pa3InYHbIC MEePCIeK-
THBHBIE METOBI.

9. B pesynbrare o0cnenoBaHusi MECTOPOKICHHUS BBISICHH-
JIOCh, UTO B 00J1aCTH HAXOAATCS OOJNBIINE 3aJICKH KEJIC3HON
PYZBL.

10. st pa®oTHI B Kapbepe M PacKOTOK MPUMEHSIOT TsKE-
JYIO TEXHUKY.

X. Make up 10 word combinations on the topic in
Russian for your fellow-students to translate.

XI. Make up 10 word combinations on the topic English
for your fellow-students to translate.
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XII. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.

XIII. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals and
their physical and chemical properties.

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

- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application.

TEXT G
APPLICATIONS

I. Read and translate the following text.

Some metals and metal alloys possess high structural strength
per unit mass, making them useful materials for carrying large
loads or resisting impact damage. Metal alloys can be engineered
to have high resistance to shear, torque and deformation. However
the same metal can also be vulnerable to fatigue damage through
repeated use, or from sudden stress failure when a load capacity
is exceeded. The strength and resilience of metals has led to their
frequent use in high-rise building and bridge construction, as well
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as most vehicles, many appliances, tools, pipes, non-illuminated
signs and railroad tracks.

Metals are good conductors, making them valuable in
electrical appliances and for carrying an electric current over
a distance with little energy lost. Electrical power grids rely on
metal cables to distribute electricity. Home electrical systems,
for the most part, are wired with copper wire for its good
conducting properties.

The thermal conductivity of metal is useful for containers
to heat materials over a flame. Metal is also used for heat sinks
to protect sensitive equipment from overheating.

The high reflectivity of some metals is important in the
construction of mirrors, including precision astronomical
instruments. This last property can also make metallic jewelry
aesthetically appealing.

Some metals have specialized uses; Radioactive metals
such as Uranium and Plutonium are used in nuclear power
plants to produce energy via nuclear fission. Mercury is a liquid
at room temperature and is used in switches to complete a
circuit when it flows over the switch contacts. Shape memory
alloy is used for applications such as pipes, fasteners and
vascular stents. However they are very good at conducting
electricity and heat.

WUctouHuk: http://schools-wikipedia.org/wp/m/Metal.htm

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

II1. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.

IV. Translate and transcribe the following words and
expressions.
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Metal alloy, high structural strength per unit mass, to carry
large loads, to resist impact damage, to have high resistance to
smth, shear, torque, deformation, to be vulnerable to fatigue,
damage through repeated use, sudden stress failure, to exceed
load capacity, resistance of metals, frequent use, high-rise
buildings, bridge construction, vehicles, appliance, tools, pipes,
non-illuminated signs, railroad tracks, a good constructor,
electrical appliances, to carry an electric current, with a little
energy lost, metal grid, to distribute electricity, copper wire,
good conductivity properties, to heat materials over a flame,
heat sinks, to protect sensitive equipment, overheating, high
reflectivity, construction of mirrors, precision astronomical
instruments, aesthetically appealing, nuclear power plants, to
produce energy via nuclear fission, mercury, liquid at room
temperature, switch, to complete a circuit, to flow over the
switch contacts, shape memory alloys, fasteners, vascular stents.

V. Translate the following words and expressions from
Russian into English.

CrutaBbl ¢ TaMsAThIO (POPMBI, PTYTh/PTYTHBIN, COCYAUCTHIE
CTCHTBI, aTOMHBIC 3JICKTPOCTAHIMU, 3aMbIKaTh LCIb, IIPOU3BO-
JUTH YHEPTUIO 32 CUET ACTICHUS SApa, KUIKUH IpH KOMHATHON
TeMIeparype, 3aKHMbl/3aCTEeKKH, BBIKIIIOUYaTEIIb/KOMMYTaTop,
TeYb Yepe3 KOHTAKThI EePEKITIoUaTelis, MeTAJUINYECKHU CIUIaB,
MHCTPYMEHTBI, TPYOBI, 3CTETUYECKH IPUBIICKATEIbHBIH, KOH-
CTPYHpPOBaHHE MOCTOB, BBICOKAs CTPYKTYpHAsl IIPOYHOCTH HA
eIMHUITY MacChl, YaCTOE MCIOJIb30BaHHUE, TOUYHBIE ACTPOHOMH-
YeCKUe MHCTPYMEHTBI, ANEKTpHUYECKoe 000pyIoBaHuE, POTH-
BOCTOATH YAAapHBIM IMOBPECKIACHUAM, CBETOBBIC BBIBCCKU, I10-
BBIIIATH IPY30M0bEMHOCTh, IEPEHOCUTH OOJIBIINE HATPY3KH,
pazuaropsl, KeJe3Hble JOporH, Aedopmanys, IMETh BBICOKYIO
COIIPOTHUBIISIEMOCTD K, C MaJIOH MOTepei IHEPTUH, MPOBOJIUTD
ANIEKTPOTOK, TIEPETPEB, TPAHCIIOPTHBIE CPEACTBA, CONPOTUBIIS-
€MOCTh METAJIJIOB, CKPYYMBAaHUE, 3AIIUINATH YYBCTBUTEIBHOE
000opyIoBaHUe, U3TOTOBICHHE 3€PKaJl, OBITH MMOJBEPKEHHBIM
YCTaJIOCTH, Pa3pbIB, BBICOTHOE 3/IaHKE, BHE3AITHBIN YCTaIOCT-
HBIH M370M, 000pYI0BaHNE, TOBPEKICHNE 32 CYET TIOBTOPHOTO
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HCIIOJIb30BaHUs, XOPOIIUEC IMTPOBOASIINEC CBOﬁCTBa, BBICOKas OT-
paxarciibHasa CHOCO6HOCTB, H3roTaBJIMBATh MCTAJLNIMYCCKYTO
CCTKY, pacupCaAcIsATh JJICKTPOSHEPIU0, MCAHAs IIPOBOJIOKA,
HarpeBarb Marepualibl HA/Jl IJIaMCHEM.

VI. Explain the following terms using your own words.

Metal alloy, to carry large loads, precision astronomical
instruments to resist impact damage, to have high resistance to
smth, to protect sensitive equipment,, to be vulnerable to fatigue,
to exceed load capacity, resistance of metals, frequent use, high-
rise buildings, bridge construction, vehicles, appliance, tools,
pipes, non-illuminated signs, railroad tracks, a good constructor,
electrical appliances, to carry an electric current, with a little
energy lost, metal grid, damage through repeated use, sudden
stress failure, to distribute electricity, copper wire, good
conductivity properties, to heat materials over a flame, heat
sinks, overheating, high structural strength per unit mass, shear,
torque, deformation, high reflectivity, construction of mirrors,
, aesthetically appealing, nuclear power plants, to produce
energy via nuclear fission, liquid at room temperature, switch,
to complete a circuit, to flow over the switch contacts, shape
memory alloys, fasteners, vascular stents.

VII. Translate from English into Russian.

1. Mercury is a chemical element which is commonly
known as quicksilver and was formerly named hydrargyrum.
Mercury is the only metallic element that is liquid at standard
conditions for temperature and pressure.

2. Mercury is used in thermometers, barometers, manometers,
fluorescent lamps and other devices.

3. As mercury is a very toxic element now there are
alcohol- or galinstan-filled glass thermometers produced.

4. A nuclear power plant is a thermal power station in
which the heat source is a nuclear reaction.

5. In materials science, fatigue is the weakening of a
material caused by repeatedly applied loads.
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6. The failure of a material is usually classified into brittle
failure or ductile failure.

7. Failure theory is a science of predicting the conditions
under which solid materials fail under the action of external
loads.

8. Torque is the tendency of a force to rotate an object about
an axis.

9. In nuclear physics and nuclear chemistry, nuclear fission
is either a nuclear reaction or a radioactive decay process in
which the nucleus of an atom splits into smaller parts (lighter
nuclei).

10. A shape-memory alloy is an alloy that “remembers”
its original shape and that when deformed returns to its pre-
deformed shape when heated.

VIIL. Fill in the gaps.

1. Some alloys have ... and that’s why are not vulnerable
to impact, shear, torque and deformation damage.

2. There are ..., ..., ... and damage.

3. Some alloys are resistant to...

4. Alloys that have high resistance are used in ...

5. Metals have ... and carry electric current.

6. Metal grids are made from ...
. ... 1s liquid at room temperature.
8. ... are plants that ... fission.
9. ... are alloys that “remember” the pre-deformed shape.
10. ... is a very toxic substance.

\]

IX. Translate from Russian into English.

1. EcTb BemiecTBa, KOTOpbIE HAXOAATCS B AKHJKOM COCTOSHUN
Ipu KOMHATHOW Temmeparype. Kak mpaBuiio, MeTasIsl pu KOM-
HaTHOH TemIeparype TBepAble. VIcKitoueHneM sSBiseTcs pTyTh.

2. Micionb30BaHme PTyTH IS TPOU3BOJCTBA OBITOBBIX TEP-
MOMETPOB U 0apOMETPOB KpaliHe PUCKOBAHHO, IIOCKOJIBKY CTe-
KJITHHBIE TEPMOMETPBI OYEHb XPYIKHUE U TOKCUYHAS PTYTh MO-
JKET JIETKO BBUTUTHCS HAPYXKY.
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3. B XX Beke sHepreTHuecKuil KpU3uc OB PEIIEH 3a CUeT
CTPOUTCIILCTBA aTOMHBIX 3JI€KTpOCTaHLII/II\/'I, KOTOPLIC TPON3BO-
JIT IIEKTPOIHEPTHUIO 32 CUET sJIepHOTo paciieruienus. OHako
TaKue 3JIEKTPOCTAHIMH MPEICTABIAIOT CO00M 3HAYUTEIBHYIO
9KOJIOTHUYECKYIO YIPO3Yy.

4. CmaBel Kak MCTO IMPOU3BOJACTBA METAINIIMYCCKUX H3-
JIeTIMi UMEIOT OrPOMHBIN MOTEHLIMAI JI HPUIAHUS METaJlllaM
HOBBIX (DM3WYECKUX CBOWCTB. B HacTosmiee BpeMs N3BECTCH
PSAI CIIAaBOB CO CBOMCTBAMU IMaMsTH (DOPMBI, BEICOKOH yaapo-
CTOMKOCTBIO U BLICOKOW CTOMKOCTBIO K YCTaJIOCTHOMY U3JIOMY.

5. BBICOKONIPOYHBIE CIIaBbI IPUMEHSIFOTCSI IPU CTPOUTEIb-
CTBE MOCTOB, BBICOTHBIX CTPOCHMH, 00OpYAOBaHUS M TpaHC-
MOPTHBIX CPEJICTB.

6. CyI1ecTBYIOT METAJUINYECKHE CIIaBbl C BHICOKON CTPYK-
TYpHOH MPOYHOCTHIO HA €IUHHILY MaccChl, ClIOCOOHBIE HECTH
OoJbIIMEe HATPY3KH.

7. Metamiel 001a1at0T OOJBILON 3IEKTPOIPOBOTHOCTHIO U
CIIOCOOHBI POBOJMTH IIEKTPHUYECKUH TOK.

8. MeTasusl UCIONB3YIOTCS IS MPOU3BOJCTBA 3€PKaJ
C BBICOKOH OTpa)kaTeIbHON CIIOCOOHOCTHIO.

9. MeTauibl IPUMEHSIOTCS 1Sl IPOU3BOACTBA BEICOKOTOYHO-
ro 000pynoBaHus, HAIPHUMEP ACTPOHOMUYECKUX WHCTPYMEHTOB.

X. Using the words and expressions from the texts make
up a report about kinds of metals for your fellow-students
to translate from English into Russian.

XI. Using the words and expressions from the texts
make up a report about the production of stainless steel for
your fellow-students to translate from English into Russian.

XII. Using the words and expressions from the texts
make up a report about Damask steel and the traditions of
its creation for your fellow-students to translate from English
into Russian.
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XIII. Make up 10 word combinations on the topic in
Russian for your fellow-students to translate.

XIV. Make up 10 word combinations on the topic English
for your fellow-students to translate.

XV. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.

XVI. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals and
their physical and chemical properties.

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

- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application.

TEXTH
METALWORKING

I. Read and translate the following text.

Metalworking is the process of working with metals to
create individual parts, assemblies, or large scale structures. The
term covers a wide range of work from large ships and bridges to
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precise engine parts and delicate jewellery. It therefore includes a
correspondingly wide range of skills, processes, and tools.

Metalworking is a science, art, hobby, industry and trade.
Its historical roots span cultures, civilizations, and millennia.
Metalworking has evolved from the discovery of smelting
various ores, producing malleable and ductile metal useful
for tools and adornments. Modern metalworking processes,
though diverse and specialized, can be categorized as forming,
cutting or joining processes. Today's machine shop includes a
number of machine tools capable of creating a precise, useful
workpiece.

Metalworking predates history. No one knows with any
certainty where or when metalworking began. The earliest
technologies were impermanent to say the least and were
unlikely to leave any evidence for long. The advance that
brought metal into focus was the connection of fire and metals.
Who accomplished this is as unknown as the when and where,
but the Egyptians are thought to have been one of the first
civilizations to work gold.

Not all metal required fire to obtain it or work it. Isaac
Asimov speculated that gold was the "first metal." His reasoning
is that gold by its chemistry is found in nature as nuggets of
pure gold. In other words, gold, as rare as it is, is always found
in nature as the metal that it is. There are a few other metals that
sometimes occur natively, and as a result of meteors. Almost
all other metals are found in ores, a mineral bearing rock, that
require heat or some other process to liberate the metal. Another
feature of gold is that it is workable as it is found, meaning that
no technology beyond eyes to find a nugget and a hammer and
an anvil to work the metal is needed. Stone hammer and stone
anvil will suffice for technology. This is the result of gold's
properties of malleability and ductility. The earliest tools were
stone, bone, wood, and sinew. They sufficed to work gold.

At some unknown point the connection between heat and
the liberation of metals from rock became clear, rocks rich in
copper, tin, and lead came into demand. These ores were mined
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wherever they were recognized. Remnants of such ancient
mines have been found all over what is today the Middle
East. Metalworking was being carried out by the South Asian
inhabitants of Mehrgarh between 7000—3300 BCE. The end
of the beginning of metalworking occurs sometime around
6000 BCE when copper smelting became common in the
Middle East.

The ancients knew of seven metals. Here they are arranged
in order of their oxidation potential:

e Iron +0.44,

* Tin +0.14

* Lead +0.13

» Copper -0.34

* Mercury -0.79

* Silver -0.80

* Gold -1.50

The oxidation potential is important because it is one
indicator of how tightly bound to the ore the metal is likely to
be. As can be seen, iron is significantly higher than the other
six metals while gold is dramatically lower than the six above
it. Gold's low oxidation is one of the main reasons that gold is
found in nuggets. These nuggets are relatively pure gold and are
workable as they are found.

Copper ore, being relatively abundant, and tin ore became
the next important players in the story of metalworking.
Using heat to smelt copper from ore, a great deal of copper
was produced. It was used for both jewelry and simple tools.
However, copper by itself was too soft for tools requiring edges
and stiffness. At some point tin was added into the molten
copper and bronze was born. Bronze is an alloy of copper
and tin. Bronze was an important advance because it had the
edge-durability and stiffness that pure copper lacked. Until the
advent of iron, bronze was the most advanced metal for tools
and weapons in common use.

Looking beyond the Middle East, these same advances and
materials were being discovered and used the world around.
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China and Britain jumped into the use of bronze with little time
being devoted to copper. Japan began the use of bronze and iron
almost simultaneously. In the Americas things were different.
Although the peoples of the Americas knew of metals, it wasn't
until the arrival of Europeans that metal for tools and weapons
took off. Jewelry and art were the principal uses of metals in the
Americas prior to European influence.

Around the date 2700 BCE, production of bronze was
common in locales where the necessary materials could be
assembled for smelting, heating, and working the metal. Iron
was beginning to be smelted. Iron began its emergence as an
important metal for tools and weapons.

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

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

ITI. Write out all the words denoting physical qualities
of metals, look their transcription and translation up in the
dictionary.

IV. Translate and transcribe the following words and
expressions.

To cover a wide range of work, precise engine parts,
large scale structures, delicate jewelry, wide range of skills,
the discovery of smelting various ores, adornments, forming,
cutting, joining, precise, nuggets of pure gold, to liberate
the metal, anvil, malleability, ductility, remnants, oxidation
potential, relatively abundant, to smelt copper from ore, molten
copper, alloy, advent, tools, weapons, simultaneously, prior,
production of bronze, a locate, emergence.

V. Translate the following words and expressions from

Russian into English.
Bo3HukHOBeHUE, IPUCOEIUHEHNUE, TOUHBIHN, CIJIaB, UH-
CTPYMEHTBI, OTHOBPEMEHHO, OpYKHE, PACKOIKH, IIPOU3BOJCTBO
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OpOH3bI, TOYHBIC YACTU JABUTATENICH, CIUTKH YUCTOTO 30JI0Ta,
BBIJICIIMTH METAILJI U3 PY/bL, JIaBUTh MEJb U3 PYAbl, pACIUIaBIICH-
Hasl MeJlb, BBIXOJI, BI3KOCTh, OKUCIUTENIbHBIN OTEHINAI, KPyII-
HOMacITaOHbIE CTPYKTYpBI, H300peTeHe ClI0COOOB BBITIABKH
PYZIbI, IUPOKUH TUana3oH yMEHUH, ykparieHus, (JopMOBaHuE,
HAKOBAJIBHS, OTHOCUTEILHO OOJIBIIION, MECTOPOJKICHHUE.

VI. Explain the following terms using your own words.

Ductility, remnants, oxidation potential, alloy, advent, precise
engine parts, nuggets of pure gold, tools, weapons, relatively
abundant, to smelt copper from ore, a locate, anvil, malleability,
emergence, molten copper, large scale parts.

VII. Translate from English into Russian.

1. Relatively abundant locates of copper ore are found in
many places in Russia.

2. Production of bronze started relatively early. It was
largely used for production of weapons, tools and delicate
jewelry.

3. The discovery of smelting various ores changes the lives
of ancient tribes completely. People smelted copper from ores
and worked it using anvils and hammers.

4. Remnants of relatively abundant locates of metal ores
show the location of more or less civilized peoples’ tribes.

5. Copper can be characterized as an easily malleable
metal, that’s why the majority of ancient tools and weapons are
produced using it.

6. Pure copper is too soft for producing stiff tools and parts,
so ancient people used bronze to produce tools and weapons.

7. Ancient people smelted copper from ores using heat.

8. Bronze is an alloy of copper and tin. In this alloy both
metals get new physical properties.

9. Tools and delicate jewelry were produced ahead of
weapons in both Americas.

10. Gold in nuggets is relatively pure.
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VIIL. Fill in the gaps.

1. An ancient civilization is defined to be in the Bronze
Age either by smelting its own ... and alloying with ....

2. Human-made ... technology requires set production
techniques.

3. ... nuggets are high purity as they form very near the
surface, and the ironstone erodes out of them.

4. ... is the process of working with metals to create
individual parts, assemblies, or large scale structures.

5. The term covers ... from large ships and bridges to
precise engine parts and delicate .... It therefore includes a
correspondingly wide range of skills, processes, and tools.

6. ... is a measure of the tendency of a chemical species to
acquire electrons and thereby be reduced.

7. ....1s a science, art, hobby, industry and trade.

8. Its historical roots span cultures, civilizations, and
millennia. Metalworking has evolved from the discovery of ...,
producing malleable and ductile metal useful for tools and
adornments.

9. Modern metalworking processes, though diverse and
specialized, can be categorized as ..., cutting or joining processes.
Today's machine shop includes a number of machine tools
capable of creating a precise, useful workpiece.

10. ... is an iron block on which metal is placed to be
shaped, originally by hand with a ....

11. The blacksmith’s ... is usually of wrought iron, but
sometimes of cast iron, with a smooth working surface of
hardened steel.

IX. Translate from Russian into English.

1. Camblii iepBbIil 1 APEBHUN CIOCOO W3TOTOBICHUS OPY-
U TpyAa, OPY’KHs U YKPAlIEHUH — HTO OTIMBKA MEJIU B Ka-
MEHHBIX CBSI3aHHBIX MEXTy cO00H (opmax.

2. C pa3BUTHEM YMEHUH M TEXHOJIOTUH YEIOBEYECTBO
repenuio kK 00padoTKe METaJUIOB C MOMOIIBIO MOJIOTA U Ha-
KOBaJIbHH.
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3. [TockoyibKy MeJb MpeCTaBisieT cOO0H CpaBHUTEIBHO
MATKUHA U MOAATIMBBIA METaJI, T€ YaCTH U OPYAUS TPyHa, KO-
TOpBIe TPEOOBAI IPOYHOCTH U OCTPOTHI, H3TOTABIHBAIUCH U3
OpOH3BI, KOTOPAst ABISAETCS CIIJIABOM MEH H OJIOBA.

4. Korma 4enoBex MOHsJI, YTO, MPUMEHSISI BBICOKUE TEM-
neparypbl, MOXKHO OCBOOOXKIATh ME/b U APYTHE METAJUIBI U3
TOPHOH MOPOJIbI, HAYAJIOCh PAa3BUTHE CITIOCOOOB U TEXHOJIOTHUI
00pabOTKH METAIIIOB, KOTOPBIE B NaJHHEHIIIEM JIETITH B OCHOBY
TSKENON METaITypruu.

5. W3ydas cBOMCTBA Py U BHITUIABISIEMBIX U3 HUX METa-
JIOB, YEJIOBEUECTBO CO3/aBaJI0 BCE OOJIBIIE CIIABOB, MPH1aBast
C UX TIOMOIIBIO U3EIUSIM HEOOXOAMMBIE CBOMCTBA M XapaKTe-
PUCTHUKH.

6. Kak n3BecTHO, HE BCE TEXHOJIOTHH 00pa0OTKH METaJIOB
TPeOYIOT MOBBIICHHON TeMIIepaTyphl U (PU3NIECKOTO BO3/ICH-
CTBUSL.

X. Using the words and expressions from the texts make
up a report about The Iron Age for your fellow-students to
translate from English into Russian.

XI. Using the words and expressions from the texts
make up a report about the Bronze Age for your fellow-
students to translate from English into Russian.

XII. Make up 10 word combinations on the topic in
Russian for your fellow-students to translate.

XIII. Make up 10 word combinations on the topic
English for your fellow-students to translate.

XIV. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.
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XV. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals
and their physical and chemical properties.

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

- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application.

REVISION

I. Read and translate the following sentences.
A crystalline structure [‘kristalaIn]

Irregular crystals

Grains

The size/the shape/ orientation / composition of the grains
Small/coarse grains

Heat treatment

Quenching [‘kwentfin] — 3akanka

Tempering — OTNYCK Noc/ie 3aKaiku, Hopmanusaums
Annealing [a'nilin] — oTKur, npokanmeaHue

Pure metal

Alloying [‘elpnin] — cnnasg, cnnasnexHve

To change the grain structure

To be formed by drawing/rolling/hammering/extrusion
To be subject to metal fatigue

Creep — Kpun, Non3y4ecTb meTana

To cause deformation/failure
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To take smth into account
High-temperature chemical processes
Machine-tools

Lathe [lezd] — TOKapHbIV CTaHOK
Milling machines

Shaper — cTporanbHbIli CTaHOK
Grinder — wnndoBanbHbIV CTAHOK
To be melted

To be cast in molds

To react with air

I1. Translate from English into Russian.

1. Quenching of metals is usually produced by a quick
change of temperature from high to low.

2. Heat treatment is necessary to change the shape of a
metal article.

3. Any metal is subject to metal fatigue.

4. Working with metal usually includes high-temperature
chemical processes.

5. One kind of shaping metals is casting in molds.

6. For shaping articles of metal shapers and grinders are used.

7. Producers should take into account not only the kind of
metal, the size, shape, orientation and composition of the grains
but also the reaction of the metal with air.

8. Lathes, shapers and grinders are machine-tools.

9. Pure metals are subject to deformation and fracturing
that’s why alloying of metals is widely used in metallurgy.

10. Changing the shape of the metal includes heat treatment,
drawing, rolling, hammering and extrusion.

11. Wires are produced with the help of extrusion.

12. Pipes are produced with the help of rolling.

IIL. Fill in the gaps.

1. The ..., ..., ..., ... of the grains of metal is a very
important thing which should be ...

2. ... includes annealing and tempering.
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3. ... is different in different metals. There can be ... and
... crystals.

4. Any metal is ...

5. Machine tools are ..., ..., ..., ...

6. To avoid fracture and deformation of products ... is used.

7. Wires are produced with the help of ...

8. All the chemical processes connected with producing
metals are ...

9. In old times smiths used ... to produce metal articles of
different shapes.

10. After quenching there comes...

11. There are .. and ... grains.

12. It is quite possible to ... the grain ...

IV. Translate from Russian into English.

HpOI/I3BOIlCTBO MeTajljla — ATO CJIO0XKHBIA TEXHOJIOTrHYe-
ckuil mpouecc. Kak mpaBuiio, OH BKJIIOYaeT B ceOs paznny-
HBIC XMMUUYCCKUE NPOUECCCHI, IPOTCKAIOIINE IPHU HAarpeBaHUU.
C APEBHUX BPEMECH YCJIOBCUCCTBO MPUMECHIACT IMPUCM HaKaJIn-
BaHMS METaJlIa ISl IPUAaHUs eMy HY>KHOH (hopMbl. B ctapeie
BpeMeHa Ky3HeIlbl HaKaJuBaJIh KyCKH MeTajula JIoKpacHa U
npugaBam emMy (GopMy ¢ TIOMOIIbI0 MooTka. Ceifgac mpume-
HSETCS HE TOIBKO 00paboTKa MOJIOTOM, HO U TaKUE TIPOIIECCHI,
KaK MPOKAT U SKCTPY3HsI.

Kak nipaBuiio, mocie npuaaHus u3aenuio GopMbl IPOBO-
JISIT TIPOIIeCC 3aKaIKK U HopManu3aiuu. OHU HeOOXOTUMBI JIJIsI
TOTO, YTOOBI M3/eNTUE OBLTO MPOYHBIM M JUTS TPEIOTBPAIICHUS
XPYIKOCTH.

JlaBHO U3BECTHO, YTO U3AEIHS U3 YHCTOTO METAJLIa CUIBHO
MOJABEPIKEHBI U3HOCY, AedopManuu U nojomke. [loaromy yixe
JTABHO HCITOJIB3YIOT HE YUCTHIC METAJUIbI, a CILIABbI, KOTOPHIE
MOJIy4aroT MyTEM CMCUIMBAHUA PAa3HbIX METAJJIOB ITPU BBICOKOM
TEMIIeparype 1 JaBJICHHH.

st 00paboTKK MeTauia HCIONb3yIOT TaKUE CTaHKHU, Kak
TOKApHBIC, CTPOTraJIbHbIC 1 H_[J'II/I(bOBaJIBHI)Ie.
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V. Make up 10 word combinations on the topic in
Russian for your fellow-students to translate.

VI. Make up 10 word combinations on the topic English
for your fellow-students to translate.

VII. Make up 10 sentences about metals and their
chemical and physical properties in Russian for your fellow-
students to translate.

VIII. Act out a monologue of the owner of a metallurgical
plant in English for your fellow-students to translate into
Russian. Speak about your plant and production, metals and
their physical and chemical properties.

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

- Two owners of a metallurgic plant discussing your
production, metals as materials and their basic properties;

- a Russian and an English student of the department
of chemistry speaking about properties and peculiarities of
different metals and the ways of their applying;

- two businessmen who want to start their own metallurgy
plant and discuss the perspective production and the ways of its
merchandizing;

- two proprietors trading metals and discussing their
peculiarities, ways of application.
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