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[NPEAVCIIOBUE

bununrerucTrYeckoe UCCIEOBAHUE SI3bIKA U CTUJIA AHTJIUHUCKON U
PYCCKOM cHenuanbHOW JUTEpaTyphl J1a€T BO3MOXHOCTh IOJy4aTh
COTNIOCTaBUTEIIbHBIE JAHHBIE, KOTOPHIE 3aT€M JIOKATCA B OCHOBY IPAaBUII
nepeBo/ia Kak C aHMVIMMCKOTO S3bIKa Ha PYCCKHUM SI3BIK, TAK U C PYCCKOTO
A3bIKa Ha aHTIUUCKUU. {711 TOro 4TOOBI OBIAJETh MEPEBOJIOM IO y3KOM
CIENUATBHOCTH, JOCTATOYHO 3HATh 3aKOHOMEPHOCTH, MPUCYIIUE SI3BIKY U
CTUJII0O HAyYHOM M TEXHHUYECKOW JIUTEPATypbl U HMETh OIPEJICICHHBIN
Ha0op TepMuUHOB. [Ipu 3TOM yCrnoBUM CYIIECTBYET BO3MOXKHOCThH OBICTPO
MpUOOPECTH XOpPOIlMe HABBIKK I[E€PEBOJia, HE3ABUCHUMO OT CTEICHH
BIAJICHUSI JAPYTMMHU acleKTaMH s3bIKa. [lOCKOJIbKY S3BIKY W CTHIIIO
HAy4YHOW M TEXHUYECKOM JIUTEPaTyphl MPUCYI] (POPMATBbHO-IOTHYECKUN
cTwib (popManbHOE, JIOTMYECKOE, TIOYTH MATeMaTH4YeCKd TOYHOE
U3JIOKEHHE Marepualia), TO, Ha4YMHasl C MEPBBIX YPOKOB, IMPEIojaBaTellb
JOJDKEH 00ydaTh CTYJIGHTOB 3TOMY CTHWJIIO, MPUBHUBATh UM JIOTHYECKUH,
CTPOTU aHAJIU3 SI3BIKOBBIX SBJICHUN W 3aKOHOMEPHOCTEW, a TaKXKe JIeTaTh
yIOp Ha TE SIBJICHUS, KOTOPHIE SBJISIIOTCS CHENU(PUUESCKUMHU I HAYUYHBIX
U TEXHUYECKUX TEKCTOB M SIBJISIOTCS IPUUYMHON CTaHIAPTHBIX OMIMOOK MpH
epeBOJIE.

[Ipyu BBegeHMM W  3aKpeIUIEeHUH JIEKCHMYECKOro Marepuaia
HEOOXOAMMO MPUYYaTh CTYACHTOB, YUYHUTHIBAs TMOJUCEMHUIO AHTIUHCKOTO
S3bIKa, BUJETh pa3JIMUHbIC 3HAYCHUS TEPMUHOB, CJIOB U CJIOBOCOUYETAHUH,
XapaKTEPHBIX ISl SI3bIKA HAYYHOU U TEXHUYECKOU JINTEPATYPHI.

IIpu 00paboTke TrpaMMaTHYECKOTO MaTepualia HaJ0 MNpUYydaTh
CTY/JICHTOB aHAJIM3UPOBATh TAKUE XAPAKTEPHBIC NJI AHTJIMHCKOTO SI3bIKa
rpaMmaTudeckue (GopMbl, KaKk HHPUHUTHUBHBIE OOOPOTHI, MPUYACTHEHIE,
repyHauaIbHble 000pOTHl, HWHOUHUTHB C MOJAIBHBIMH TJIATOJIAMH,
YCJIOBHBIE TMPEJIOKEHUSI, YKa3bIBalOIIME Ha Majlyl pealbHOCTh M
HEpEeaJbHOCTh YCIOBUSI, U TIPOUHE.

[Ipu nepeBojie TEKCTOB IO CHEIUATBLHOCTU OOJIBIIMHCTBO OIMOOK
00yCIIOBIIEHO HETPaBUIbHBIM BOCITPHUSITHEM OMOHHMHUYIHBIX
rpamMatuueckux ¢opm. [losroMy mnOpu TPOXOXKIECHUH  Y4EOHOTO
Marepuasa  HEOOXOAMMO  TPOBOJUTH  CUCTEMATUYECKHH  aHaIu3
rpaMmMaTHdecKkux (HopM B pa3HBIX KOHTEKCTaX, oOpaiias 0co00e BHUMAaHHUE
Ha  oMoHMMHYHbIe  (opmbl. Ilpu  U3ydyeHHH  JIEKCUKHM  HAJ0
KOHILIEHTPUPOBATh YCHJIMSI Ha TE€X CIIOBaX, KOTOPbIE BCJIEACTBUE CBOEU
MHOT'O3HAaYHOCTH, TPU HENPABUILHON aHAJIOTUU C JPYTUMH CJIOBaMH,
CJIOBAaMU OJHOTO C HHUMHM KOPHS WM OIIMOOYHOro TIpaduuecKoro



BOCIIPUSITHUS, YACTO MEPEBOASATCS HEMPABUIBHO U MPUBOJAT K UCKAKEHUIO
MbIcIM opuruHana. Kpome Ttoro, cienyer oOpaTuTh 0co00€ BHUMaHUE Ha
(yHKLIHMOHAIIBHBIE CJIOBAa M CIIOBOCOYETaHUS, KOTOpPbIE O00ECHEUYHBAIOT
JIOTHYECKYIO CBSI3b U YTOUHSIOT MBICJIb B MPEEIax OJHOIO MPEIIOKEHUS,
a Tak)Ke BBOJIHBIE CJIOBa, OOECIEUMBAIOIIUE JIOTHYECKYIO CBSI3b MEXKIY
OTJIETTLHBIMU MIPEAIOKEHUSIMU U LIETBIMU a03allaMHU.

[TockonbKy ympaXHEHHs, NPUBOAUMBIE IIOCIE KaXIOr0 YpOKa,
OXBaThIBAIOT OJHY TEMY, TO OCHOBHOE BHHUMAaHHUE MPU MPOXOKICHUU
y4eOHOro Marepuaia ciaeayeT COCPeIOTOUUTh Ha TEKCTE YPOKa, B KOTOPOM
BCErJla MPUCYTCTBYET MHOIO KOHTEKCTYAJIbHBIX TpyJHOCTeW. [lns atoro
TEKCT HaJ0 TMEPeBOAUTh, Jejlag (OHETHUYCCKUM, JIGKCHUCCKUH |
rpaMMaTHYeCKuil paz0op Kaxaoro npesoxkeHus. Eciau cuctematnyecku
aHAJIM3UPOBATh BCE MPEUIOKEHUS TEKCTa, TO MOXKHO OBITh YBEPEHHBIM B
TOM, YTO Takasi paboTa OOECHEYHUT IOSBICHHE HABBIKOB CO3HATEIHHOTO
MoAXoJla K S3bIKOBOMY MaTepHally U IOJATOTOBUT TOYBY  JUIS
pacrio3HaBaHUS MOTEHITMATILHBIX TPYAHOCTEH YTEHUSI U MEPEeBOIa HAYIHOUN
U TexHudyeckod muteparypsl. Ilociie n3ydenus ydyeOHOro marepuana u
nepexo/ia K YTEHUIO W TEePEBOJly OPUTHMHAIBHBIX CHEIUATBHBIX TEKCTOB
peKoMeHayeTcss oOpaiaTh OCHOBHOE€ BHHUMAaHHE HE Ha pPacIU(ppPOBKY
3HAYEHUH Y3KWX TEPMHHOB, a Ha OCBOCHHE OOIIUX 3aKOHOMEPHOCTEU
A3bIKa U CTWJISL CHEUHAIBHOM JIUTEPATYphl, MPOU3HOLICHUS, CIOBAPHOTO
3amaca M rpaMMmaThdeckoro crposi. HeoOxoaumo u naneiie padbotath Han
YMEHHEM CO3HATEJIbHO MOAXOJUTh K TEKCTYy, HaJl COBEPIICHCTBOBAHHEM
IPUBBIUKK Ppa30UpAThCs BO BCeX ero ¢popmax, 000poTax U KOHCTPYKIMSX.
CrnenyeT MOMHUTh, YTO «BOJIBHBIM MEPEBOJ» OCHOBAH WJIM Ha TIyOOKOM
3HAHUU WIM Ha TJIyOOKOM HE 3HAHUM: NPHUOJIU3UTEIBHOE YJIABIMBAHUE
OOIIEro CMbICJIa TPOUYNTAHHOTO, UHTYUTHUBHAS JOTaJKa HE JTOKHBI UMETh
MecTa.

OmgauM  u3  3(hPEKTUBHBIX CPEACTB HAYYUTHCA IEPEBOJUTH
JUTEPATYpPy MO CHEIUATBHOCTH  SIBIIIETCS TMEPEBOJ JIUTEpPaTyphbl IO
CMEXHOU MM HE3HAKOMOW 00JIacTH, TJie TOHEBOJIE CTYACHTY IMPUXOIUTCS
npuderath K JEKCMYECKOMY M TrpaMMarhudeckoMy aHanuzy. OCHOBHas
3a/la4ya CTYJEHTa, W3YYarollero MepeBo] CIEeUHAIBbHON JINTEPaTyphl, 3TO
yMETh pa3jinyarth TPYJHOCTH IEpeBOJa B JIOOOM KOHTEKCTE, MOITOMY
CO3HaTEJIbHBIN JIEKCUKO-TPAMMATHYECKUAN aHanu3 rapa’HTupyer
MIPaBWJIbHBIN MEPEBO CMBICIIA TEKCTA U NIEpENAYy ABTOPCKON MBICIIH.



PA3JIEJ 1. IEPEBO/I C AHIJIMMCKOI'O HA PYCCKHUH SI3BIK

IJIABA 1. CTPYKTYPA AHIJIMACKOI'O
HPEIJOKEHUA. BUABI IPUAATOYHOI'O IIOJYUHEHUA

1. B  aHrmiickomMm  s3bIKe  MPOCTOE  TIOBECTBOBATEIHLHOE
PacIpOCTPAaHEHHOE TPEIJIOKEHUE HUMEET OIPEACICHHBIH, YCTOWYUBHIM
nopsiIok ~ ciaoB  (strict  order): moasexaiiee, CKazyemoe, MPSIMOE
JIOTIONTHEHWE, KOCBEHHOE [OTIOJHEHHE, OOCTOSATENbCTBO. Bce uieHs
MPEIOKEHUST BBIPAKAIOTCS OMPEACIICHHBIMA YacTSIMU PEYH, KOTOPHIC
PacCKpBIBAIOT ~ OMPENETICHHOE CMBICJIOBOE 3HAY€HWE U SBISIOTCS
3HAYMMBIMHM D3JIEMEHTaMH TpennoxkeHus. Kpome 3Toro, cCymecTByroT
Clly’)keOHbIE YacTH peYHM, KOTOPBIE PACKPHIBAIOT CBSI3U CJOB B
NPEIJIOKEHUN - TPEUIOTH, COI3bl, apTUKIU. CiyKeOHbIE YacTH pedd
TakXe SIBISIOTCS (OPMaTbHBIMHA TPHU3HAKAMHU TPAHUIBI MEXKIY WICHAMH
npemiokeHuss. HekoTopele 3HaMEHATENbHBIE YAaCTH pPEYM, TaKHWe Kak
BCIIOMOTATEJIbHBIE W MOJAJbHBIE TJIArOJbl, JIUYHBIC, YKa3aTeJIbHEIE,
MPUTSHKATEIbHBIC, HEOMPEIEIICHHBIE MECTOMMEHHUS, TOKE MOTYT CIY>KUTh
TpaHHIEl MEXIy WICHAMHU MpeioxkeHus. BBumy yeTkoro ogopmiieHus
cKazyemMoro (BCIIOMOTATENbHBIA WM  MOJAJbHBIM  TJIaroy, WId
rpaMMaTHYecKOe OKOHYAHWE) aHaliu3 TNPEUIOKEHUS PEKOMEHIYeTCs
HAYMHATH CO CKa3yeMOT0, Mepe KOTOPHIM OOBIYHO CTOUT IO IJIeKAIIee.

IIpumep: We have just learned the main advantages of a diesel
engine.

[lepeBon: Mpbl TOJBKO YTO M3YYHMIU OCHOBHBIE MPEUMYIIECTBA
JN3EJIbHOTO JIBUTATEIS.

ITpumep: That non-stop flight report was published in the previous
article.

ITepeBoa: CooOmieHue 00 3TOM OecrocagoyHOM ToJieTe ObLIO
OIyOJIMKOBAHO B MPEABIAYIICH CTaThE.

2. B cuHHTakcMYeCKOM OTHOIIEHUH CTPYKTypa  CIIOXKHOIO
NPEJIOKEHUST COBIANIAET KaK B PYCCKOM SI3bIKE, TaK M B AHIJIMHCKOM.
CnoxkHble TpejIoKeHUusl JAendarcss Ha cioxkHocounHeHHble (Complex
sentences) u cioxHoNounHeHHbIe ipeanioxkenus (Compound sentences).



Cno>XHOCOYMHEHHBIE TIPEJIOKEHHUS COCTOSAT W3 JIBYX WIH 0OoJiee
IPOCTBIX TPEIIOKCHUH, KOTOPHIC COCAWHSIOTCS COYMHUTEIBHBIMHU
corodaMu but m and. B cMBICJIOBOM OTHONIEHUMH O00€ 4YacTu
CIIO’)KHOCOYMHEHHOTO TIPEIJIOKCHHS SIBISIOTCS HE3aBUCUMBIMH JPYT OT
Jpyra U aHATM3UPYIOTCS TaK)Ke KaK M IMIPOCTHIC MPEITTOKEHHUS.

ITpumep: The burning of fuel is a chemical process and this process
changes the fuel into heat, light, gases and ashes.

[TepeBon: Cxxuranve TOTUTMBA SBISETCS XUMHUYECKHAM IMPOIIECCOM, H
3TOT IPOIIECC NPeodpa3yeT TOMIUBO B TEIJIO, CBET, T'a3bl U IEMe.

[Ipumep: The wave always travels in a direction at right angles to
the wave front but its motion depends upon the relative direction of the
lines of electromagnetic and electrostatic flux.

IlepeBox: BonHa Bcerga pacupoCTpaHsSETCs B HANpPaBJICHUU IIOA
OpSMBIM  YIJIOM K (POHTY BOJHBI, HO €€ JIBIHKCHHE 3aBHUCHUT OT
OTHOCUTEIIbHOTO  HamnpaBlICHUA  JHUHUM  3JIEKTPOMAarHUTHOTO U
ANIEKTPOCTATHUECKOTO MOTOKOB.

CIIOKHOMTOAYMHEHHBIE — MPEIJIOKEHUSI  COCTOAT W3 TIJIABHOTO
OpEeJIOKEHUsI, KOTOpPOE COXpaHsAEeT 3HA4YeHHE CaMOCTOATEIbHOIO
YTBEPKACHUS, U MNPUIATOYHOTO MPEIIOKEHUSA, KOTOPOE MOSCHAET WM
JOTIOJIHSIET CMBICH TJIaBHOTO npemioxkeHus. [Ipunarounbie mpeajioxKeHus
MPUCOETUHSIOTCS K TJIABHOMY MPU MOMOIIU MOJYMHUTEIBHBIX COIO30B U
COIO3HBIX CJIOB, HMMEIOIIMUX pPA3JIMYHOE MOJAYUHHUTEIIBHOE 3HAYCHHUE.
OTcroma ¥ BO3HUKAIOT pa3Hble BUJABl MOAYMHUTEILHOW  CBSI3U:
NPUJATOYHOE  JIOMOJHUTEIbHOE,  MPUJATOYHOE  OMNPEACIIUTENIBHOE,
MPUAATOYHOE OOCTOSITENIbCTBEHHOE (BPEMEHM U MecTa, oOpasza JIehcCTBUS,
OPUYMHBIL, YCIOBUA, YyCTynku). [lodToMy CHHTakCHYeCKU aHaIu3
CJIO’)KHOIIOJTYMHEHHOTO  MPEJIOKEHUS] PEKOMEHJYETCs HayuHaTh C
BBIZICJICHUS] COI03a WJIM COIO3HOTO CJIOBa, KakK yKaszaTelssl MpPUIATOYHOIO
NPE/UIOKEHUS, U YCTAHOBUTH BUJ OJAUYUHUTEIHHOM cBsizu. [Ipu nepeBoje
C QHIJVIMICKOTrO SI3bIKA CIEAYET YUYUTHIBATh MHOTO3HAYHOCTh AHTIUHCKUX
COIO30B, IIOMHSI O TOM, YTO OJWH M TOT K€ COK03 WIH COI3HOE CJIOBO
MOXET BBOJWTH pPa3HbI€ BHUAbl MPHUAATOYHBIX NpeMIokeHui. Takum
o0pa3oM, BUJ MPUIATOYHOTO MIPEAJIOKEHUS ONPEIEISIETCS MO €ro MECTY B
NPEAJIOKEHUU U TI0 BOMPOCY, Ha KOTOpBI OHO oTBedaeT. CyIIeCTBYIOT
CJIO’KHOTIOTYMHEHHBIC MPEJIJIOKEHUS C TIOCJIeI0BATEIbHBIM TTOTUMHEHUEM.



IlepeBoa Ha pyCCKHUI SA3BIK TAKUX NPEJIOKEHUN HE BBI3BIBAECT TPYIHOCTEN,
€CJIU NPUAECPIKUBATHCS OCHOBHBIX IPABUJI aHAIU3A.

[Tpumep: The burning of fuel is a chemical process, since it changes
the fuel into heat, light, gas and ashes.

[TepeBon: CropaHue TOIUIMBA SIBISIETCS XUMHUYECKHUM IPOIIECCOM,
TaK KaK OH MPeo0pa3yeT TOIUIMBO B TEILIO, CBET, Ta3bl U 3011y.

ITpumep: We know that this method of heat transfer is simply called
conduction.

ITepeBoa: MbI 3HaeM, YTO TaKOW METOJI Iepeaayd Terjaa OOBIYHO
Ha3bIBAIOT MPOBOJIMMOCTBIO.

ITpumep: The resistance of a conductor depends on the material that
is used for the conductor.

[TepeBon: ComnpoTuBIeHHE MPOBOJHMKA 3aBHUCUT OT Marepuala,
KOTOPBIN UCIIOIB3YETCS ISl 3TOTO MPOBOIHUKA.

JI7 aHTJIIMACKHUX CIIOKHOTIOJYMHEHHBIX MPEIJIOKEHUN XapaKTEPHO
TaK Ha3bIBaeMoe 0€CCOI3HOE MOAYMHEHNE, TO €CTh OTCYTCTBHE COI03a WU
COIO3HOTO CJIOBA MEX/Y TJIaBHBIM IMPEIJI0KEHUEM U NPUAATOYHBIM. Takoe
Oeccor03HOE MOTYNHEHUE BCTPEUACTCS B MPUJIATOYHBIX JOTOJIHUTEIBHBIX
U ONPENECIUTENbHBIX MNPEeMIOKEHUAX. J[ns WX NOpaBWIBHOTO MEPEBOJA
ClIeAyeT yMeTh  OMNpEeNeNsATh CUHTAaKCHYeCcKHue  (YHKIMU  TaKuX
NMPUAATOYHBIX MPEIJIOKEHUM, TO €CTh ONpPEAeNsITh HX MECTO MO
OTHOLICHWIO K 4YjeHaM TIJiaBHOro TnipemioxeHus. [Ipum mnepeBoae Ha
PYCCKMH  S3bIK TaKu€ IMPEIJIOKEHHUS BBOJATCA  COIO30M  «UYTO»
(IpuaaToyHble  JIOMOJHUTEIBHBIE) U  COIO3HBIMM  MECTOMMEHHSIMHU
«KOTOPBIN, KOTOpas (MPUIATOYHBIE ONPEICIIUTEIIHHBIC).

ITpumep: The mass of a body is defined as the quantity of matter it
contains. (TIOCJ€ CYIIECTBUTEIBHOTO matter - BOIMPOC «KAKOM?»)

IlepeBoa: Macca Tena ompenensaeTcss Kak KOJMYECTBO MATEPHH,
KOTOPOE€ OHO COJEPKHUT.

[Ipumep: We know the temperature of the sun is exceedingly high.
(mocie raarosia know - BOmpoc «4To?»)

[lepeBon: Mpbl 3HaeMm, 4TO TeMmIiepaTypa COJHIA WCKIIOYUTEIHHO
BBICOKASI.




Crnenyoomuii BUJ NPUAATOYHOTO TMOJYUHEHHUS — TPUIATOYHOE
nojJiexKaliee, CTPYKTypa, OTCYTCTBYIOIIAs B  PYCCKOM  SI3BIKE.
[IpunaTouyHoe mojjiexaiiee HaduHaeTcs ¢ cor30B that (uro), what (uTo,
Kakoif), how (kak), whether (Jin) 1 0OBIYHO CTOUT B HaYaJIe MPEIIOKEHHUS.
Ha pycckuit s3Ik OyIeT IEPEBOAUTHCS CIEIYIONIUM 00pa3oMm:

ITpumep: That the driver could not control his car was obvious.
[TepeBona: To, 4TO BOAWTENh HE CHPABWICS C YNPaBICHUEM, OBLIO
OYEBHJIHO.

[Tpumep: That the engine stopped running surprised everybody.
ITeperoa: To, yTo ABUTATENB MIEpECTA PAa0OTaTh, YAUBHUIIO BCEX.

Emie oauvH BUA NOpUAATOYHOTO MOMYMHEHMS, HAUMHAIOUIUHCA C
coro3a that, Ha3bIBaeTcsi mnpuaaTouyHoe ckazyemoe. OHO MNpeaCcTaBIsAET
MMEHHYI0 4acThb CKa3ye€MOIO C IJIaroJIOM-CBSI3KOM to be W OTHOCUTCA K
OCHOBHOMY  CMBICIIOBOMY  cyulecTBUTelnbHOMYy.  [lepeBox  Takux
NPUIATOYHBIX MOJIYMHUTENBHBIX BUJIEH HA CIIEIYIOIIEM IIPUMEPE:

[Tpumep: The most useful property of the diode is that it passes
current only in one direction.

[TepeBoa: Camoe moJie3HOE CBOMCTBO JIMO/IA 3aKII0YASTCS B TOM, YTO
OH MPOIYCKAaeT TOK TOJbKO B OJHOM HAIpaBJICHHWH. (HJIH COCTOUT B TOM,
4TO)

3. B aHrnuiickoM si3bIKE UMEIOTCS pa3IuYHbIE BUBI SM(PATUUECKOTO
BBIJICTICHUS

a) TOTOBBIE KOHCTPYKIUU-IIPEJIOKEHUS, IEPEBOAUMBIE HA PYCCKUI
S3BIK CTPOTO MO 00pasily, mpuuemM, coro3 that B HUX Ha PyCCKHIl S3BIK
HUKOT A HE TIEPEBOJIUTCH.

ITpumep: It was not until the Industrial Revolution that metals
became employed in really vast quantities.

IlepeBoa: JIuiib TOJBKO TIOCJIE€ MPOMBIIIICHHOW PEBOIIOIAN
METaJUIbl CTAIN MPUMEHSTHCSA B IEUCTBUTEIHHO OOJIHIIIOM KOJMYECTBE.

[Tpumep: It is this process of fission that made possible the nuclear
reactor and the atomic bomb.



[TepeBoa: UMeHHO nporecc AeIeHUs CAENal BO3MOXKHBIM IOSIBIICHUE
SIICPHOTO PEaKTOpa U aTOMHOM OOMOBI.

0) wuCMmoab30BaHWE BCIIOMOTaTeabHOrO Tiaroja to do mepen
CMBICJIOBBIM TJIATOJIOM — CKa3yeMbIM, M KOTOPBIM OyJeT IMepeBOJIUTHCS
YCUJIMTEIIBHBIMH CIIOBAMH «ICHCTBUTEIHLHO, B CAMOM JICIIC).

ITpumep: Analytic geometry does apply algebraic principles and
methods to the treatment of geometric problems.

IlepeBom: AnamuTudeckas reOMETpUsS HEUCTBUTEIbHO IPUMEHSET
anredpanvecKkue TPUHIUIBI U METOABI JJISI PElIeHUsT T€OMETPUUYECKHUX
3ajad.

B) HHBCPCHUA, KaK SMOINOHAIBHO-JIOTHYCCKOC BbIACICHUC TOH WU
WHOM 4aCTH NpCaIOKCHU C USMCHCHUEM ITIOPsAJAKa CIIOB B ITPCAJIOKCHUU.

[Tpumep: Never before had a rocket reached the Moon.
[lepeBon: Hukoraa npex/ie pakeTsl He JOJETAIN 0 JTyHBbI!

') B QHIJIMHACKOM $SI3BIKE CYLIECTBYET TAaKOW CTHIIMCTUYECKHUI ITPUEM -
JUTOTA, TO €CTh MO (OpME OTPUILIATEIBHOE, a [0 CMBICITY YTBEPAUTEIBHOE
BbICKa3bpIBaHue. CllelyeT OTMETUTh JIBOWHOW XapakKTep JIMTOTHI: OrOBOPKa
npuaaeT el 3MQPaTUYECKyI0 OKpacKy, KOTopas M CO3[aeTcsd HEOOBIYHOU
CTPYKTYpoW BbICKa3biBaHusA. Ilpu 1nepeBope murToTa nepenaercs
AHTOHUMHUYECKUM COYETaHUEM CJIOB, W OrOBOPKa KOMIIEHCHUPYETCS
JEKCUYECKHU.

[Tpumep: It is not an uncommon occurrence
ITepeBoa: IT0 BechMa OOBIYHBIN CITyYai.

ITpumep: It 1s not intolerable, you know, to see a colleague, perhaps a
rival, made a fool of.

[TepeBoa: 3HaeTe, AOBOJBHO-TAKU MPUATHO YBHUIIETh, KaK KOJUJIETra,
BO3MOYKHO, COTIEPHUK, OTypayuICs.

4. HeoO6X0IMMO OCTAaHOBUTHLCS HA TIEPEBO/IEC HEOTPEICICHHO-TUYHBIX
1 O€3JIMYHBIX TIPEIOKECHHM, XapaKTePHBIX JIJI aHTJIUUCKOTO SI3bIKA.

a) B  HEOINPENEICHHO-TUYHBIX  MPEIOKEHUSIX  MOJJIekKaIlee
BBIPAXKAETCSI HEOMPEICIICHHO-IMYHBIMU MECTOMMEHMSIMU One, any one,



every one, MOATOMY OHU OYyAyT TEpPEeBOJIUTHCS Ha PYCCKUN SI3BIK
O€3JTMYHBIMU MPEITIOKEHUSIMHU.

[Tpumep: One should distinguish between the electromotive force
and potential difference.

[TepeBon: Crienyer pa3andarh JMEKTPOABHKYIYIO CHIIY M Pa3HOCTh
MOTEHIIHANIA.

0) B OE3MHWYHBIX NPEIJIOKEHUSIX BCErJa HMEETCs MOoJjIexkaIiee,
BbIpaXX€HHOE MecTouMeHueM It. OHo HuKorja He OyJIeT MEPEeBOJUTHCS Ha
PYCCKMH $I3bIK, TaK KaK HE HMMEET CMBICIOBOIO 3HAYEHUS U TOJIBKO
BBITIOJIHSIET (QYHKINIO (POPMAIBHOTO TOAJIEkKAIIEr0. Takue MpeioKeHUs
TOKE MEPEBOJIATCS HA PYCCKUM SI3bIK OE3MTUYHBIMU MPEIT0KEHUSIMHU.

[Ipumep: It is interesting to note that in January, 1946 the group of
American scientists received the first radar reflection from the Moon.

ITepeBoa: MHTEPECHO OTMETUTH, 4TO B sAHBape 1946 roma rpymma
AMEPUKAHCKUX  YYEHBIX  BIIEPBBIC TMOJy4YWIa  PaTUOJOKAITMOHHOE
oTpaxkeHue ot JIyHbI.

VYIIPAXKHEHUE 1. Cnemaiite CUHTAKCUYECKUU aHaJIn3
MIPEUIOKEHUHN U TIEpEeBEAUTE UX HA PYCCKUM SI3BIK.

1. These plots offer a test of ideal gas behavior.

2. Further experiments are devised to test the validity of the
hypothesis in as many ways as possible.

3. There i1s also, of course, an element of luck involved in scientific
discoveries.

4. The data for chemical investigations most often come from large-
scale phenomena and observations.

5. Substances differ from one another in composition and can be
identified by their appearance, smell, taste, and other properties.

6. A chemical reaction involves only the separation, combination, or
rearrangement of atoms; it does not result in their creation or destruction.

7. Radiation i1s the term used to describe the emission and
transmission of energy through space in the form of waves.

8. Two allotropic forms of the element carbon- diamond and
graphite- present dramatic differences not only in properties but also in
their relative cost.
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9. In most cases, ionic compounds contain a metallic element as the
cation and a nonmetallic element as the anion.

10. Oxidation- reduction reactions are very much a part of the world
around us; they range from combustion of fossil fuels to the action of
household bleaching agents.

11. One type of gravimetric analysis experiment involves the
formation, isolation, and mass determination of a precipitate.

12. In practice, chemists often deal with substances of unknown or
only partially defined composition.

13. In Chapter 4 we used relationships between amounts (in moles)
and masses (in grams) of reactants and products to solve stoichiometry
problems.

14. In other words, the absolute temperature is an index of the
random motion of the molecules- the higher the temperature, the more
energetic the motion.

15. Earth, unlike, say, Jupiter, does not have appreciable amounts of
gases such as hydrogen or helium in its atmosphere; a smaller planet, Earth
has a weaker gravitational attraction for these lighter molecules.

16. Because the average speed of helium is considerably greater than
that of molecular nitrogen or molecular oxygen, more helium atoms escape
from Earth’s atmosphere into outer space.

17. The dull red glow of an electric heater and the bright white light
of a tungsten light bulb are examples of radiation from solids heated to
different temperatures.

18. Thus, the more intense the light, the greater the number of
electrons emitted by the target metal; the higher the frequency of the light,
the greater the kinetic energy of the emitted electrons.

19. Einstein’s work paved the way for the solution of yet another
nineteenth- century “mystery” in physics: the emission spectra of atoms.

20. Molecular geometry refers to the three- dimensional arrangement
of atoms in a molecule.

21. How can we predict whether or not a reaction will take place?

22. Raising the temperature does accelerate the reaction, but at the
same time it promotes the decomposition of molecules.

23. Is there a thermodynamic quantity that can help us predict
whether a process will occur spontaneously?

24. This chapter discusses the fundamental principles and
applications of electrochemical cells, the thermodynamics of

11



electrochemical reactions, and the cause and prevention of corrosion by
electrochemical means.

25. Heat engines play an essential role in our technological society;
they range from automobile engines to the giant steam turbines that run
generators to produce electricity.

26. The gas laws are important generalizations regarding the
macroscopic behavior of gaseous substances.

27. The properties of steel depend not only on its chemical
composition but also on the heat treatment.

28. Molecular hydrogen forms a number of hydrides with transitional
metals; in some of these compounds, the ratio of hydrogen atoms to metal
atoms is not constant.

29. The problem is not unique to the United States; any region with a
high density of industrial installations also has precipitation with a pH of 4
or lower.

30. Electrolysis has many important applications in industry, mainly
in the extraction and purification of metals.

YITPAXKHEHMUE 2. Onpenenure BUABI TPUAATOUYHBIX HPEIIOAKEHUM
U TIEPEBEIUTE UX HA PYCCKUM SI3BIK.

1. The word «system»here means that part of the universe that is
under investigation.

2. Words that we use in everyday life often take on a new meaning in
a scientific context.

3. Many ionic compounds are soluble in water, and the resulting
aqueous solutions conduct electricity, because the compounds are strong
electrolytes.

4. Because fusion reactions take place only at very high
temperatures, they are often called thermonuclear reactions.

5. However, since sodium chloride is harmful to plant life and
promotes corrosion of cars, its use for this purpose is of considerable
environmental concern.

6. As we move from left to right across a period, there is a transition
from metals to metalloids to nonmetals.

7. The extent to which a weak acid ionizes depends on the initial
concentration of the acid.

12



8. So far we have considered salts in which only one ion undergoes
hydrolysis.

9. When solids are heated, they emit radiation over a wide range of
wavelengths.

10. The bell or other alarm signal operates only when the circuit is
broken.

11. Coke i1s the residue left after certain soft coals have been heated
in the absence of air.

12. When iron is cast into a metal mould the surface is chilled very
rapidly.

13. As the vibration dies down, the intensity of the sound diminishes.

14. If a ringing bell is touched with the fingers, the sound ceases
because the vibrations are stopped by the fingers.

15. If we want to get a lot of power out of particular engine, we run
fast as it can go safely.

16. Part of U-235 becomes changed into the various fission products
when a reactor has been working for a while.

17. Fast neutrons can penetrate any material and must be slowed
before they can be absorbed.

18. As the warm air rises, cooler air takes its place.

19. Every wire carrying an electric current has a magnetic field so
long as the current flows.

20. When the energy of the sun reaches the earth it causes the
molecules of the body on which it falls to vibrate more rapidly and the
body is heated.

YIIPAXKHEHWE 3. Beigenute npuaaToyHOE IMOJJIeKaIlee B
CJICAYIOITUX CIIOKHBIX MPEIOKCHUSAX U TIEPEBEINTE UX HA PYCCKUM SI3BIK.

1. No knowledge of how the atoms are linked together in the
compound is required.

2. What has been said about pure solids also applies to liquids.

3. Much of what we have said so far about acids applies to bases.

4. How a pure metal is obtained by reduction from its combined form
depends on the standard reduction potential of the metal.

5. What you should understand is that the stability of any nucleus is
determined by the difference between coulombic repulsion and this
attraction.
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6. That any gas can be turned into a liquid by pressure is known to
everyone.

7. Whether it is necessary to apply an enormous pressure to a liquid
to get changes in volume is not difficult to prove.

8. In practice it does not matter whether the conductors cut the
magnetic flux or the magnetic flux cuts the conductors, the action is the same.

9. That heat flows from a place of higher to one of lower temperature
but never in the reverse direction should be kept in mind.

10. What has been called the scientific method began to appear in the
time of Galilei.

11. That we use countless machines today needs no proof.

12. That the liquid state is the normal state for water is a well-known
fact.

13. How heat is transferred by convection can be illustrated by a stove.

14. What we see 1s not steam at all but fine water particles.

15. That an increased pressure will tend to prevent this expansion
and, thus, to prevent the conversion of water into steam is obvious.

VIIPAXKHEHHWE 4. Beigenure npuaaTO4YHOE CKa3yeMoe B
CIICAYIOITUX CIIOKHBIX MPEIOKECHUAX U TIEPEBEINTE UX HA PYCCKUM SI3BIK.

1. An important guideline for writing the correct formulas of ionic
compounds is that each compound must be electrically neutral.

2. Another serious possibility is that an air embolism might develop.

3. One interesting aspect of metabolism 1is that the overall change in
energy is the same as it is in combustion.

4. The important difference between metabolism and combustion,
however, is that the latter 1s usually a one- step, high- temperature process.

5. The significance of Maxwell’s theory is that it provides a
mathematical description of the general behavior of light.

6. One benefit of knowing the periodic trends in physical properties
1s that we can use this knowledge to predict properties of elements.

7. The most striking property of water is that its solid form is less
dense than its liquid form: an ice cube floats at the surface of water in a
glass.

8. The implication of the collision theory is that a reaction always
occurs when an A and a B molecule collide. However, not all collisions
lead to reactions.
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9. One of the main advantages of solid- state devices over vacuum
tube electronics is that the former can be made on a single «chip» of silicon
no larger than the cross section of a pencil eraser.

10. The reason it takes less energy for the first step is that the
electron- electron repulsion, or electron shielding, results in a reduction of
the attraction of the nucleus for each electron.

11. Sulfuric acid is the perennial number-one-ranked industrial
chemical. The reason is that it is used in the manufacture of fertilizers,
polymers, drugs, paints, detergents, and paper, and in petroleum refining,
metallurgy, and other numerous processes.

12. A notable absence among the top 50 industrial chemicals
produced in the United States is hydrogen; the reason is that hydrogen is
often used captively, that is, it is used at the site where it is prepared.

13. An important characteristic of radiation is that it can occur in a
vacuum.

14. The principle of operation is that a heated liquid produces vapour
and that the vapour expands and exerts pressure.

15. The important point to remember is that the blower on a two-
cycle engine is simply an air pump.

16. The question is whether the temperature of the air is high enough
to ignite the particles of the injected fuel.

17. The question is what a diesel engine is, how it works and how it
differs from a gasoline engine.

18. Ohm’ law is that the current flowing in a circuit varies directly as
the electro-motive force and inversely as the resistance of the circuit.

19. The next question is how such i1ons interact with microwave
radiation.

20. The first stage in the long journey of the sound is that the
microphone transforms the music or speech it hears into electrical currents.

VIIPAJKHEHHWE 5. Beigenure npuaaTodyHoE IOMOJHUTEIBLHOE B
CJICAYIOIIUX CJIOXKHBIX MPEAJIOKEHUIX, YIUTHIBAs COIO3HOE U 0E€CCOI3HOE
noguuHenue. [lepeseaure npemioKeHus Ha PyCCKUM A3bIK.

1. Later experiments showed that the rays actually consisted of

electrically neutral particles having a mass slightly greater than that of
protons.
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2. Note that this water displacement method for collecting a gas is
based on the assumptions that the gas does not react with water and that it
1s not appreciably soluble in it.

3. In 1832 the Scottish chemist Thomas Graham found that under the
same conditions of temperature and pressure, rates of diffusion for gaseous
substances are inversely proportional to the square roots of their masses.

4. We see that in some places there are parallel trends between
atomic radii and ionic radii; for example, from top to bottom of the
periodic table both the atomic radius and the ionic radius increase.

5. Suppose we want to predict the boiling point of an element.

6. Yet we know that these gases easily and spontaneously mix in any
proportion, which means that the process is highly favorable.

7. Note that both precipitation and crystallization describe the
separation of excess solid substance from a supersaturated solution.

8. The fact that electrons flow from one electrode to the other
indicates that Fossil fuels are a major source of energy, but conversion of
fossil fuel into electrical energy is a highly inefficient process.

9. Qualitatively, these plots show the potential energy changes as
reactants are converted to products.

10. Do you know how a four-cycle diesel engine works?

11. Now let’ trace what happens in a typical two-cycle diesel engine.

12. A simple experiment with a glass of water and a postcard will
show you how real this pressure is.

13. When heating gases, we find they act in exactly the same way as
liquids.

14. Do you know the English unit of power is called?

15. Experiments show us that there is very little attraction between
the molecules of any gas.

16. We know the specific heat of a substance is defined as the
amount of heat required to raise the unit weight of a substance through 1°
of temperature.

17. We have already seen how the addition of an extra particle
increases the binding energy of a nucleus.

18. He wanted to see if these substances also gave rise to X-rays.

19. Everyday observation shows us that the effect moving air produces
on a body depends on the velocity of the air or the velocity of the body.

20. Suppose a turn of wire is placed on the rotor of a generator and
each end of the turn is attached to one of two very small metallic sectors on
an insulated ring.
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YIIPAXKXHEHHWE 6. Boigenure npuaaTOYHOE OINPEACTUTEIBHOE B
CJIEIYIOIIMX CIIOXKHBIX MPEIJIOKEHUAX, YUUTHIBAsI COIO3HOE U OECCOI3HOE
nogunHenue. [lepeseaure npemioxkeHus Ha PyCCKUH A3bIK.

1. Gravimetric analysis is an analytical procedure that involves the
measurement of mass.

2. A barometer is an instrument that measures atmospheric pressure.

3. However, a series of investigations that began in the 1850-s and
extended into the 20-th century clearly demonstrated that atoms actually
possess an internal structure; that is, they are made up of even smaller
particles, which are called subatomic particles.

4. Table 2.1 summarizes the mass and charge of the three subatomic
particles that are important in chemistry- the electron, the proton, and the
neutron.

5. The two types of chemical formulas we need to become familiar
with are molecular formulas and empirical formulas.

6. The amount of limiting reagent present at the start of a reaction is
related to the quantity of product we can obtain from the reaction.

7. These reactions are examples of quantitative analysis, which is
concerned with the determination of the amount or concentration of a
substance in a sample.

8. The characteristic that is of interest to us here is the spread, or
distribution, of molecular speeds.

9. The equation, which incorporates the assumptions we have
mentioned, is based on a statistical analysis of the behavior of the
molecules.

10. Whereas diffusion is a process by which one gas gradually mixes
with another, effusion is the process by which a gas under pressure escapes
from one compartment of a container to another by passing through a small
opening.

11. In practice, the rate of effusion of a gas is inversely proportional
to the time it takes for the gas to effuse through a barrier- the longer the
time, the slower the effusion rate.

12. To understand Planck’s quantum theory, we must first know
something about the nature of radiation, which is the emission and
transmission through space of energy in the form of waves.

13. Figure 7.4 shows various types of electromagnetic radiation,
which differ from one another in wavelength and frequency.
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14. A fourth quantum number that describes the behavior of a
specific electron- the spin quantum number- completes the description of
electrons in atom.

15. The only way physicists could explain these results was to
assume that electrons act like tiny magnets.

16. The density of an element depends on three quantities: the atomic
mass, the size of the atoms, and the way in which the atoms are packed
together in the condensed state.

17. This 1s consistent with the fact that metals are good conductors of
heat and electricity, whereas nonmetals are poor conductors in both
respects.

18. Water is so common a substance on Earth that we often overlook
its unique nature.

19. The process is similar to perspiration, which is one of the
effective means by which the human body maintains a constant
temperature.

20. One 1is the energy factor, which here determines whether a
solution process is exothermic or endothermic.

21. To chemists the dynamic equilibrium that takes the form of a
chemical reaction is of particular interest. This kind of equilibrium is called
chemical equilibrium.

22. An engine is a machine that converts energy to work; a heat
engine is a machine that converts thermal energy to work.

23. By definition, the electrode at which oxidation occurs is called
the anode; the electrode at which reduction occurs is the cathode.

24. To generate electricity, heat produced by the reaction is first used
to convert water to steam, which then drives a turbine that drives a
generator.

25. In case we are considering the average current remains
unchanged.

YIIPAXXHEHUE 7. Beinenute npuiaTouHoe 00CTOSTEILCTBEHHOE B
CIEAYIOINX MpeIoKeHusAX. llepeBenure NpemIokKeHUs Ha PYCCKHUMU
A3BIK.

1. Yet when we look at the composition of seawater, we find that the
concentration ratio of sodium to potassium is about 28 to 1.
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2. Although all halogens are highly reactive and toxic, the magnitude
of reactivity and toxicity generally decreases from fluorine to iodine.

3. A substance appears colored because it absorbs light at one or
more wavelengths in the visible part of the electromagnetic spectrum and
reflects or transmits the others.

4. This field, if brought near to the magnetic compass, will cause a
deviation of many degrees while current is flowing.

5. When the condenser is used on alternating currents the frequency
of the current will determine the amount of energy that can be passed.

6. A moving train or automobile loses its kinetic energy when the
brakes are applied but an examination of the brakes and wheels show that
energy has been converted into heat.

7. One of the reasons why people before the eighteenth century knew
hardly anything about gases was that they were difficult to handle.

8. In the preceding chapter it was shown how the concepts of work
and energy had been developed from Newton’s of motion.

9. The energy that passes through unit area decreases as the square of
the radii increases.

10. When an alternating current flows through a circuit that has
inductance, the induced eclectromotive force and the current do not move
along evenly together but the induced electromotive force lags behind the
current and this is called phase lag.

11. Flames tubes are mounted concentrically within the chambers
and combustion is completed before the gas enters the turbine.

12. Since the plane is horizontal and frictionless the only forces of
interest are those which either body exerts on the other during the time the
two are in contact.

13. Everyone who has taken snapshots knows that the lens focuses
the light so that a picture is formed on the film.

14. It is a highly important instrument as it serves to indicate to the
pilot whether his engine is operating efficiently.

15. Another remarkable fact is that the instruments not only show the
operator how things are at the moment but warn him of impending
disturbances.

16. The fundamental principle all a.c. generators depend on is that an
e.m.f. is induced when a conductor is made to cut across a magnetic flux.

17. When the body has come to rest the amount of work that has
been done will be just equal to the work done in starting the body.
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18. The fact that the earth receives great quantities of heat from the
sun shows that this heat can pass through the empty space between the sun
and the atmosphere that surrounds the earth.

19. Any two sheets of metal which are insulated from and are
adjacent to one another form a condenser.

20. The degree of penetration of X-rays depends upon wavelength,
for X-rays are produced over a large waveband, and upon the atomic
weight of the material they are entering.

21. As 1t 1s generally known, gas consists of matter which molecules
are in such a state of agitation that gas is always trying to expand.

22. A mechanism is attached to the diaphragm in such a way that the
indicating hand is moved as the diaphragm expands or contracts.

23. The undercarriage, flaps and air brakes are operated by an
engine-driven hydraulic pump and there is a hand pump which can be used
for all services in an emergency.

24. In practice, the other vibrations we use for this purpose can be
equally well applied to the transmission of any variation in an electric
current.

25. A lamp voltmeter is one of the most useful measuring
instruments the radio engineer can possess.

YIIPAXXHEHHE 8. Onpenenute BUIbI NPUAATOYHOTO MOJYNHEHUS
(COIO3HOTO MM OECCOIO3HOI0) U MEPEBEIUTE UX HA PYCCKUM SI3BIK.

1. The reactions we have considered so far are all relatively simple.

2. Consider the synthesis of polyethylene, which is used in many
items in everyday life such as piping, bottles, electrical insulation, toys,
and mailer envelopes.

3. Silicon dioxide is insoluble and does not react with water; it has
acidic properties because it reacts with very concentrated bases.

4. As we have seen, the formula of a compound tells us the
composition of the compound.

5. The process in which dissolved solute comes out of solution and
forms crystals is called crystallization.

6. When molecules collide, part of their kinetic energy is converted
to vibrational energy.
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7. Vegetable oils have considerable nutritional value, nut some oils
must be hydrogenated before we can use them because of their unsavory
flavor and their inappropriate molecular structures.

8. Such behaviour is consistent with the fact that electrons possess a
negative charge.

9. The last row of elements belongs to the actinide series, which
starts at thorium; most of these elements are not found in nature but have
been synthesized.

10. Properties of steel depend also on heat treatment the metal is
subjected to.

11. We have seen a number of cases where one type of energy has
been transformed into another.

12. The emission from X-ray tube of the kind we have described
consists largely of continuous radiation.

13. The liquid whose viscosity is to be measured is poured into the
annual space between the cylinders.

14. This is the principle the mercury thermometer is based upon.

15. There 1s evidence that the Egyptians possessed formulas for the
solution of simple geometrical problems as early as, say, 2500-2000 B.C.

16. The molecules of the medium in which the sound travels move
back and forth in the direction of the propagation of the sound.

17. Pythagoras discovered the theorem concerning the right-angle
triangle which is known to this day as the theorem of Pythagoras.

18. This part of mechanics, which includes both the study of motion
and the forces that bring about the motion, is called dynamics.

19. A diesel engine is that type of internal combustion engine which
injects fuel in a finely divided state into cylinder within which air has been
compressed to a high pressure and temperature.

20. After the machine starts it is behaving as a generator to some
extent and the voltage it generates tends to reduce the current.

21. This condition demands that the material the structure is
composed of must be used with maximum efficiency.

22. The ratio of useful work done by an engine to the heating value
of fuel it consumes is called thermal efficiency of the engine.
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VYIIPAXXHEHHE 9. IlepeBenutre Ha pyCCKHM $3bIK CIEAYIOIINE
sM(paTHIECKue TPEAIOKEHUS. Y KOKUTE TUIT SM(PATUUECKOTO BbIJICTICHUS.

1. However, it was not until 1808 that an English scientist and school
teacher, John Dalton, formulated a precise definition of the indivisible
building blocks of matter that we call atoms.

2. But he did realize that the different properties shown by elements
such as hydrogen and oxygen, for example, can be explained by assuming
that hydrogen atoms are not the same as oxygen atoms.

3. Shortly after de Broglie advanced his equation, Thomson in
England demonstrated that electrons do indeed possess wavelike
properties.

4. According to the electromagnetic theory, a spinning charge
generates a magnetic field, and it is this motion that causes the electron to
behave like a magnet.

5. Although the existence of molecules was hypothesized as early as
the 17th century, it was not until early in this century that chemists
understood how and why molecules form.

6. Metals such as copper and aluminum are good conductors of
electricity; they do possess some electrical resistance.

7. It is the increase in disorder of the system that favors the solubility
of any substance.

8. Until about the late 1940-s the main source of benzene was coal.

9. Thus, we will concentrate only on his important assumptions and
final results, which do account for the positions of the spectra lines.

10. But this 1s not the way the original periodic table was constructed
in the nineteenth century.

11. Of all the intricate processes that have evolved in living systems,
none is more striking or more essential than enzyme catalysis.

12. Raising the temperature does accelerate the reaction, but at the
same time it promotes the decomposition of molecules.

13. It was on June 2, 1875 that the first sounds were transmitted by
Bell and Watson.

14. It is this energy that is defined as the ability to do work.

15. Analytic geometry does apply algebraic principles and methods
to the treatment of geometric problems.

16. It is this chain reaction that is responsible for the function of both
the atomic bomb and the atomic pile.
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17. It was only after some progress had been made in the use and
development of the electric current that men began to realize the
importance and possibilities of magnets.

18. Even if the pointer did swing at that speed the indications would
not be readable.

19. It is our great Lomonosov who first discovered the Law of
Conservation of Energy.

20. It is only by performing a large number of experiments and
building up data, much of which appear later as irrelevant, that progress
can be made.

YIIPAXKXHEHMUE 10. ITepeBeaute Ha PyCCKUM A3BIK CIEAYIOIINE
O€3IMYHbIC U HEONPEAEICHHO-IMYHbIE TTPEII0KEHUSI.

1. It was known that hydrogen, the simplest atom, contains only one
proton, and that the helium atom contains two protons.

2. It is an interesting chemical phenomenon that certain elements can
exist in more than one stable form.

3. At this point, it is useful to distinguish between a «gas» and a
«vapory, two terms that are often used interchangeably but do not have
exactly the same meaning.

4. It follows that the volume of any given gas must be proportional to
the number of molecules present.

5. It 1s of great practical importance to know the value of K since it
tells us the relative quantities of the reactants and products formed at
equilibrium, and hence the yield of the reaction.

6. It turns out that the property of dual nature (particles and waves) is
not unique to light but is characteristic of all matter, including
submicroscopic particles like electrons.

7. However, it turns out that the Schrodinger equation cannot be
solved exactly for any atom containing more than one electron!

8. It is believed that there is a solid core made up mostly of iron and
nickel at the center of Earth.

9. Because the halogens are very reactive elements, it is not
surprising that they all also form binary compounds among themselves.

10. One must also know how large a cable or strut is needed to
withstand this force an how much the structure will distort under the load.
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11. For the acceleration of heavy projectiles such as protons and -
particles it is convenient to use a constant magnetic field.

12. It is important to collect in the multiplier as much as possible of
the light emitted from the phosphor.

13. It requires almost no power to operate the grid as there is
normally no current flowing in the grid circuit.

14. To study the effect of conductors and insulators one might try the
following simple experiment.

15. One should clearly understand that the direction and magnitude
of the electric forces are represented by the lines of force.

16. It is frequently necessary to find the components of a force in
other than horizontal and vertical directions.

17. It has been assumed in the preceding discussion that all of the
forces lie in the same plane.

18. It was pointed out that while the lead obtained from the
disintegration of radium possessed all the characteristics of ordinary lead,
it differed from it in atomic weight.

19. One should not think that the very amount of heat which will
raise the temperature of one gram of water from 0° to 1°C will also raise
the temperature of the same mass of water from, say, 60° to 61°C.

20. It 1s interesting to note that in January 1946 a group of scientists
received a radar reflection from the Moon.

VIIPAXKHEHUWE 11. CBoanoe (koHTposibHOE). IlepeBenure
MPEIUTOAKEHUS HA PYCCKHUM SI3BIK, YKa3bIBasl BUJI IOTYUHUTEIBHOMN CBS3H.

1. For this reason, random molecular motion is sometimes referred to
as thermal motion, because it is related to the temperature of the gas
sample.

2. Gases exert pressure on any surface with which they come into
contact, because the gas molecules are constantly in motion and collide
with the surface.

3. Ever since the 17th century, when Newton showed that sunlight is
composed of various color components which can be recombined to
produce white light, chemists and physicists have studied the
characteristics of emission spectra of various substances, that is, either
continuous or line spectra of radiation emitted by the substances.
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4. They thought of an atom as an entity in which electrons whirled
around the nucleus in circular orbits at high velocities.

5. In the hydrogen atom, it was believed that the electrostatic
attraction between the positive “solar” proton and the negative “planetary”
electron pulls the electron inward and that this force is balanced exactly by
the acceleration due to the circular motion of the electron.

6. The world of chemical substances and reactions involves systems
considerably more complex than simple atomic species like hydrogen.

7. We have seen that the value of an average rate depends on the time
interval we choose.

8. It is this process of fission that made possible the nuclear reactor
and the atomic bomb.

9. The equipment we use today in our coal mining industry
guarantees complete safely.

10. If the bushes have been moved to such a position that the coils
they connect cut the lines of force, the galvanometer will indicate the flow
of current.

11. It 1s assumed that when a message is broadcast, the body of the
message is preceded by the address of the receiving location for which the
message 1s intended.

12. The retarding force which stops an automobile when its brakes
are applied is the friction force between the tires and the road, and the
larger the coefficient of friction, the greater the available force is.

13. In order to study more carefully the law applying to conduction
of heat, consider the case in which heat flows along a uniform bar which
ends are kept at uniform temperature so that the fall of temperature in the
bar remains always the same.

14. Since every wave passing the receiving antenna induces its own
voltage in the conductor, it is necessary that the receiving equipment
should be capable of separating the desired signal from the unwanted
signals that are also inducing voltages in the antenna.
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I'TIABA 2. IIEPEBOJ BPEMEHHbIX KOHCTPYKIIUI B
AEUCTBUTEJIBHOM U CTPAJATEJIBHOM 3AJIOT'E

['maron B aHTIMNCKOM f3BIKE UMEET JUYHBbIC W HEJTUYHBIC (DOPMBI.
JInunabie GopMBbI raarojia COraacyroTCs C MOJICKAIIMM B JIMIE U YUCIE U
SBIISIIOTCA  CKa3yeMbIM B mpejioxkenuu. Jluunesie Qopmbl riarona
BBIPAXKAKOT BPEMS, 3aJI0T U HAKJIOHEHUE.

B cucreMy aHIIMACKUX TJ1arojibHbIX BPEMEH BXOMST 4 TPYIIIbI:
Simple Tenses, Continuous Tenses, Perfect Tenses, Perfect Continuous
Tenses.

Bpemena rpymnmbel Simple ykaspiBaloT Ha (akT COBEpIICHUS
JENUCTBUSI, HA TIOBTOPHOCTh M PETYJISPHOCTh JEUCTBUS, HAa OOBIYHBIM
XapakTep AEUCTBUS B HACTOAIIEM, ITPOILJIOM U OyAYIIEM.

Bpemena rpymnmnbel Continuous yka3bpIBalOT Ha MPOILECC COBEPILICHUS
JNENUCTBUS, TPOUCXOIAIIECTO B TAHHBIII MOMEHT B HACTOSIIEM, MTPOIICAIIEM
u OyaymieMm, WA Ha JIEUCTBHUE TMOCTOSHHOTO XapaKTepa, MPOUCXOJISIIee
HETMPEPHIBHO B TEUCHUE KAKOT'0-TO MEPUOJa BPEMEHHU.

Bpemena rpynmer  Perfect yka3piBaloT Ha  3aKOHYEHHOCTb,
COBEPUIEHHOCTb JIEUCTBHUS K ONPEAEICHHOMY MOMEHTY PE€YH B HACTOSAILIEM,
nmpoieaeM u Oynymem. Bce BpemeHa 3TOW Tpymibl MEPEBOISTCS Ha
PYCCKHUI A3bIK COBEPIICHHBIM BUAOM (YTO Clieman).

Bpemena rpynnel Perfect Continuous ykaspiBaloT Ha TO, YTO
JNEUCTBUE HAYaJOCh, MPOJOKAECTCS B TEUEHUE KAaKOro-TO Nepuoja
BPEMEHU B HACTOSIIEM WU MPOIIJIOM U MOXET MPOJOJDKATHCS B JTAHHBIN
MOMEHT, HE UMes pe3yJibTaTa JCHCTBUSI.

Kaxpnas rpynna BpemeH umeeT (opMbl JJis1 BRIpaKEHUSI HACTOSIIETO,
MPOIIEAIIETO U OyaylIero BpeMeH!. 3HaUY€HHE U YyNOTpeOJeHne BpEeMEH
rjiaroja B CTPaJaTebHOM 3aJlore TAKOE k€, KaKk MU BPEMEH Trjlarojia B
JNENUCTBUTEIILHOM 3aJiore, HO (hOpMBI 00pa30BaHUs PA3IUYHBI.
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CBopnass  Tabnuiia BceX  BpeMeHHbIX ¢GopMm  TIJarojia
JNIEUCTBUTEIILHOM 3aJI0Te
Present Past Future

1) I, we, you, they
work.

1) I, you, we, he,
she, it, they worked

1) I, we shall work

They  have  not

(haven’t) thought.

n

0 (1714 TIpaB.I1-OB).

% 2) He, she, it works. |2) I, you, we, he, |2) You, he, she, it,

= she, it, they thought | they will work.

- Do I work? (mi1st HenipaB.Tii-oB). | Shall we work?

— | Does he work? Did he work? Will he work?

E I do not (don’t)|DidI think? We shall not

»n | work. He did not (didn’t) | (shan’t) work.

He does not | work. He will not (won’t)
(doesn’t) work. I did not think. work.

o | 1) Iam working. 1) I, he, she, it was | 1) I, we shall be

K working. working.

Z |2) You, we, they are | 2) You, we, they|2) He, she, it, you,

~ | working. were working. they will be

v» |3) He, she, it is| Was he working? working.

8 working. Were they working? | Shall I be working?

= |Is he working? Are | He was not (wasn’t) | Will he be working?

E they working? working. I shall not (shan’t)

% He 1is not (isn’t) | They were not | be working.

O | working. (weren’t) working. | They  will  not
They are not (aren’t) (won’t) be working.
working.

g_]l 1) I, we you, they |, you, we, he, she, | 1) I, we shall have

C£ have thought. it, they had worked. | worked.

M |2) He, she, it has | Had they worked? |2) He, she, it, they

: worked. They  had  not | will have thought.

% Has he worked? (hadn’t) worked. Shall we  have

B Have they thought? worked?

e | He has not (hasn’t) They will not have

E worked. worked.
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PERFECT
CONTNUOUS TENSES

1) I, we, you, they
have been working.
2) He, she, it has
been working.

Have you been
working?

I shan’t have been
working.

DI, you, we, he,

she, 1it, they had
been working.

Had he been
working?

He had not been
working.

1) I, we shall have
been working.

2) He, she, it, you,
they will have been

working.
Shall we have been
working?
They won’t have

been working.

BPEMEHU U CMBICIOBOTO TJlarojia B (opMe MNpUYACTHUs

Bce BpEMCHa B CTpadarcIbHOM 3aJIore O6paBYIOTC$I C IIOMOIIBIO
BCIIOMOTaTeJIFHOrO Tjarojia to be B COOTBCTCTBYIOIICM JIMIEC, YHUCIIC U

BpeMenu Participle I1.

MIPOIIE/IIIETO

CBOI[HaH Ta6J'II/ILIa BCCX BPCMCHHBIX q)OpM rjiarojia B CTpaaaTcJibHOM

3aJI0Te.
Present Past Future
1) I am asked. 1) I, he, she, it was|1) I, we shall be
L; 2) He, she, it 1s asked. | asked. asked.
g 3) You, we, they are |2) We, you, they|2) You, we, he, she,
< | asked. were asked. it, they will be
| Am I asked? Is he | Was he asked? asked.
L,E asked? Were you asked? Shall we be asked?
E Are they asked? He was not asked. Will he be asked?
# | I am not asked. They were not asked. | He will not be
He is not asked. They asked.
are not asked. WE shall not be
asked.
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CONTINUOUS PASSIVE

1) I am being asked.
2) He, she, it is being
asked.

3) You, we, they are
being asked.

Is he being asked?
Are you  being
asked?

He 1s not being
asked.

You are not being
asked.

1) I, he, she, it was

being asked.

2) You, we, they
were being asked.
Was he being asked?
Were they being
asked?

He was not being
asked.
They were not being
asked.

PERFECT PASSIVE

1) I, you, we, they
have been asked.
2) He, she, it has

been asked.

Has he been asked?
Have you been
asked?

He hasn’t been
asked.

I haven’t been asked.

1) I, you, we, he, she,
it, they had been
asked.

Had he been asked?
Had they  been
asked?
He hadn’t Dbeen
asked.
They hadn’t been
asked.

1) I, we shall have
been asked.

2) You, we, he she,
it, they will have
been asked.

Will you have been
asked?

Shall we have been
asked?

I shall not have been
asked.

They will not have
been asked.

BapuanTtel mnepeBoga KOHCTPYKIIMM CTPaJaTelIbHOIO 3ajora Ha
PYCCKHM SI3BIK.

Korpa ckazyemoe BBIpak€HO TJ1arojioM B CTPAJATEIbHOM 3JI0T€, OH
YKa3bIBAET HA TO, YTO JICMCTBHUE COBEPIIACTCS HAJ JIMIIOM WIIA IIPEAMETOM,
TO €CTh JINIO WIU NPEAMET HAXOIATCA B MACCHUBHOM IOJIOKEHUU U CaMU
JNEWCTBUM HE COBEPIIAIOT.
Ha pycckuit A3bIK riarojg B CTpagaTelIbHOM 3JI0T€  Yallle BCETO
MOKET TIEPEBOAUTHCS:

a) ¢

IIPUMCHCHUCM

KOHCTPYKIUA B CTpadaTcIbHOM

AHTOHUMHUYECKOTO TEepPEeBO/Ia,
TpaHchopMHupyeTcs

3aJI10Ic

TO €CTb,

KOHCTPYKIHIO B JICUCTBUTEIILHOM 3aJI0Te€ Ha PYCCKOM 3BIKC.
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Hamnpumep: The energy is dissipated in the iron in the form of heat.
[TepeBoa: DHeprust paccenBaercs B jkeje3e B popMe Teruia.

Hampumep: Your luggage will be looked after by somebody.
ITeperoa: KTo-uHnOyap IpUCMOTPUT 3a BallluM OarakoM.

0) coueranueMm QopMm TIaroga «OBITB» C KpaTKou (dopmoi
PUYACTHSL.

Hanpumep: Heat was transformed into work.
[TepeBon: Temno 6bLI0 IpeoOpa3oBaHo B padoTy.

B) MEepeBOA IMOMICKAIICTO aHTJIMUCKOTO NpECIIIOKCHHUA KOCBCHHBIM
JOIIOJIHCHHUECM Ha pYCCKI/Iﬁ SI3BIK  WJIM  TJIAaroJioM B 3-eM June B
HCOIIPCACICHHO-IMYHOM IIPCAJIOKCHUU.

Hanpuwmep: The engineer was asked to test the device.
[TepeBoa: MHxkeHepa NOMPOCUIINA UCITBITATh YCTPOMCTBO.

Hampumep: A new device for measuring pressure is being designed
now.

[TepeBoa: Ceiuac KOHCTPYUPYIOT HOBBIM NMPHOOp T U3MEPCHUS
JaBJICHUSI.

Hanpumep: He was told to bring the tools.
[IepeBoa: EmMy cKa3aiyu NPpUHECTU UHCTPYMEHTHI.

I) CKazyemMoe C OTAEJSIEMbIM NPEIIOrOM, KOTOPBIA yIpaBIseT
JNEUCTBUSIMHU TIO/JIEKAIIETO U OTHOCUTCS K HEMY, MPU 3TOM KOHCTPYKIIUS
TaKOTO THUIA TEPEBOJUTCS HEOINPECICHHO-TUYHBIM TPEIIOKCHUEM Ha
PYCCKHM SA3BIK.

Hanpumep: Your invention was spoken of at the last meeting.

ITepeBoa: O BailieM U300peTEHNH FOBOPWIIM HA MPOIILIOM COOpPaHUHU.

Hamnpumep: He was sent for as he was the only one to help us.
[TepeBox: 3a HUM HOCHAIU, TaK KaK OH OBUT €TMHCTBECHHBIM, KTO MOT
HaM ITOMOYb.
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YIIPAXKXHEHHME 1. Onpenenute BpemMss W 30T CKa3yeMOro B
CHEAYIOIMNX MPENI0KEHUIX U TIEPEBEUTE UX HA PYCCKUU SI3BIK.

1. As oxygen gas is generated, the gas bubbles rise to the top and
water is pushed out of the bottle.

2. The combustion of hydrogen gas in oxygen is one of many
familiar chemical reactions that release considerable quantities of energy.

3. Any process that gives off heat (that is, transfers thermal energy to
the surroundings) is called an exothermic process.

4. The solution process, like all physical and chemical processes, is
governed by two factors.

5. You will be faced with learning the names of the compounds you
encounter.

6. Over the years chemists have devised clear, systematic ways of
naming chemical substances.

7. Various organizations have stepped up efforts to educate the
public about the dangers of intoxication on America’s roads, and stiffer
penalties have been imposed for such offenders.

8. The gas laws we will study in this chapter can be regarded as
useful summaries of the results of countless experiments on the physical
properties of gases that were carried out over several centuries.

9. Since the discovery of laser in 1960, it has been used in numerous
systems designed to operate in the gas, liquid, and solid states.

10. Lasers have played an important role in the spectroscopic
investigation of molecular properties and of many chemical and biological
processes.

11. They are called the principal quantum number, the angular
momentum quantum number, and the magnetic quantum number.

12. Consequently, the elements also display periodic variations in
their physical and chemical behavior.

13. They have extensive three- dimensional structures in which each
cation is surrounded by a specific number of anions, and vice versa.

14. Since nylon fibers were first synthesized in the 1930-s, many
synthetic fibers have been reported; Kevlar is one of the newer classes of
synthetic fibers.

15. Kevlar is heat- resistant and seven times as strong as steel per
unit weight. It is used in belts for automobile tires, ropes, aircraft
construction, and lightweight, bullet proof vests.
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16. Intra-molecular forces are responsible for the stability of
individual molecules, whereas intermolecular forces are primarily
responsible for the bulk properties of matter.

17. Now that you are familiar with intermolecular forces, we can
look at the properties of substances in condensed states, which are largely
determined by those forces.

18. In this section we will look at two phenomena associated with
liquids: surface tension and viscosity.

19. The structures and properties of crystals are determined by the
kinds of forces that hold the particles together.

20. At a given temperature, when the maximum amount of a
substance has dissolved in a solvent, we have a saturated solution.

21. Suppose, as a prominent industrial chemist at the turn of the
century, you are asked to design an efficient procedure for synthesizing
ammonia from hydrogen and nitrogen.

22. The world’s fossil fuel reserve is being depleted at an alarmingly
fast rate.

23. The structure and properties of noble gas compounds have been
thoroughly investigated by many physical and chemical techniques.

VIIPAXKXHEHHUE 2. IlepeBeaute crhenyronme MOpeaioKeHUsS B
CTpaJaTeIbHOM 3aJI0T€ HA PYCCKHUU SI3bIK.

1. Many of the names were derived from their physical appearance,
properties, origin, or application; for example, milk of magnesia, laughing
gas, limestone, caustic soda, lye, washing soda, and baking soda.

2. Physicists had always assumed that energy is continuous, which
meant that any amount of energy could be released in a radiation process.

3. Below the threshold frequency no electrons were ejected no matter
how intense the light.

4. Although it was immediately recognized that this procedure is
useful, the origin of these lines was unknown until early in this century.

5. Recall that energy is always required to break chemical bonds and
that chemical bond formation is always accompanied by a release of
energy.

6. As the atoms approach each other, each electron is attracted by the
nucleus in the other atom, and at the same time, the electrons repel each
other, as do the nuclei.
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7. That explanation was based on the understanding that a gaseous
system is a collection of molecules in constant, random motion.

8. Molecules in the liquid are held by one or more types of attractive
forces, which will be discussed in the next section.

9. Many solids are characterized by a long-range order; that is, the
molecules are arranged in regular configurations in three dimensions.

10. Chemical equilibrium represents a balance between forward and
reverse reactions; in most cases, this balance is quite delicate.

11. About 75% of hydrogen is produced by the steam- reforming
process; in this process, a mixture of methane and water are reacted at high
temperatures to form carbon monoxide and hydrogen.

12. The increasing concentration of acidic oxides in the atmosphere
has posed a serious environmental problem in recent years- acid rain.

13. In a galvanic cell, chemical energy is converted into electrical
energy; electrical energy in this case is the product of the e.m.f. of the cell
and the total electrical charge that passes through the cell.

14. The common dry cell, that is, a cell without fluid component, is
used in flashlights and transistor radios.

15. The mercury battery is used extensively in medicine and
electronic industry and is more expensive than the common dry cell.

16. Hydrogen is the only element which isotopes are given different
names; hydrogen has three isotopes: hydrogen, deuterium (symbol D), and
tritium (symbol T).

17. Tritium 1s a radioactive isotope with a half- life of about 12.5
years; deuterium oxide, or heavy water as it is commonly called, is used in
some nuclear reactors as a coolant and a moderator of nuclear reactions.

18. Large quantities of chlorine are used to produce insecticides;
however, in view of the damage they inflict on the environment, the use of
many of these compounds is either totally banned or greatly restricted in
the United States.

19. Various designs have been developed for particles accelerators,
one of which accelerates particles along a linear path of about 3 km (2
miles).

20. Natural gas is often associated with petroleum, with which it has
a common origin in the decomposition of organic matter in sedimentary
deposits.

21. Many vegetable products are used in the chemical industry, for
example, natural oils such as castor oil, palm oil, and olive oil are used in
the manufacture of soap and margarine.
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22. Argon is used mainly in electric light bulbs to provide an inert
atmosphere; because of its inert nature, argon is also employed to flush
dissolved oxygen gas from molten metals in metallurgical processes.

23. Nuclei can also undergo change as a result of bombardment by
neutrons, electrons, or other nuclei; nuclear changes that are induced in this
way are known as nuclear transmutation.

VIIPAXXHEHHUE 3. [IlepeBegute cleaymomue MOPeAJIOKEHNUS,
BBIJICIIUB OTAEISIEMBIN MTPEJIOT.

1. The body may be acted on by any number of external forces
having arbitrary directions and applied at arbitrary points of the body.

2. This engine is usually referred to as an internal combustion engine
because fuel is burned within its cylinders or combustion chambers.

3. An interesting case involving parallel forced occurs when a body
is acted on by two forces which are equal in magnitude but opposite in
direction and whose lines of action do not coincide.

4. The resistance of a given conductor depends on the material it is
made of.

5. A battery or other source supplies a potential difference for the
circuit it is connected to.

6. The performance of a given tube depends upon the efficiency free
electrons are produced with.

7. Whatever the nature of the tube and the arrangement of electrodes
be, an emitting electrode is not dispensed with.

8. The vertical and horizontal lobes on a kite balloon are sometimes
referred to as stabilizers.

9. These molecules are acted on both by forces of cohesion exerted
on them by other molecules of the liquid and by forces of adhesion exerted
by the molecules of the walls.

10. This transmission of heat by the motion of the fluid against a
solid is referred to as convection transfer.

11. The material which is referred to in the engineer’s report is
difficult to find.

12. The force referred to is an elastic restoring force brought into
play whenever a body is distorted from its normal shape.

13. Many materials now commonly used were not even thought of
thirty years ago.
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VIIPAXXHEHHUE 4. IlepeBenute cleAyromue NOPEeAJIOKEHUS Ha
PYCCKHUM SI3BIK, UCHOJIB3YSI JOMYCTUMbIE BAPUAHTHI IIEPEBOAA.

1. The subject of elasticity will be discussed more fully in chapter B.

2. The current transformer also insulates the instrument from the
circuit which is being measured.

3. If some current flows through a thin wire and then that same
amount of current is sent through a thicker one, a different amount of heat
will be developed in both these wires.

4. We shall consider next how friction force which has been
neglected up to this point affects the mechanical energy of a moving body.

5. In many instances, however, it is necessary to consider the rate at
which work is done as well as the total amount of work accomplished.

6. The changes that will have taken place are best represented by a
graph as in Fig. 20 which illustrates the following facts.

7. It will, thus, be seen that the motor action and the dynamo action,
which for the sake of convenience are studied separately, cannot, as a
matter of fact, have separate existence.

8. It has already been pointed out that, by making the antenna circuit
resonant to a particular frequency, the energy abstracted from radio waves
of that frequency will be much greater than the energy from waves of other
frequencies.

9. After the current has been flowing for some time, a film of oxide
forms on the aluminium plate.

10. In Class A amplifiers the plate current flows at all times, even
though no signal is being amplified.

11 The voltage change is brought about by the difference in the
number of turns in the two coils.

12. When the rays enter the lens, they are bent towards the normal
and when the rays leave the lens, they are bent away from the normal.

13. Radioactive isotopes are also being used successfully for food
conservation, for the prevention of sprouting in potatoes and so on.

14. Accurate tests have shown that, if an instantaneous flash of light
such as a spark discharge 1s thrown on a photoelectric cell, the emission of
electrons takes place within three billionths of a second.

15. The material has been arranged in such a manner that, if each
description is studied in order and the reason for each adjustment is
understood, a good grasp of the practical application of material which has
been given in the previous chapter will be secured.
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16. No harmful influence of the work of the atomic power station on
the health of the workers has been observed.

17. Solar energy converters equipped with large mirrors have already
been used in our country.

18. Certain corrections that are needed with both the air-speed
indicator and the altimeter are given by a computer, which has been
specially designed to allow for certain physical changes in the atmosphere.

19. The danger of a whirling propeller is universally recognized and
regulations have been carefully prepared to minimize this hazard.

20. In one type of air-speed indicator there is a difference of pressure
between two sides of the diaphragm which I caused to move and this
movement is transferred to an indicator dial on a clock face which is
calibrated so as to read in miles per hour.

21. Atmospheric pressure, which is due to the weight of the air, is
measured by the height of a column of mercury.

22. When a body or structure is subjected to external loads, internal
forces are created by the corresponding elastic deformation of the body or
structure which oppose the external forces and thereby maintain
equilibrium.

23. Electrical circuits were dealt with in Chapter I and this chapter
will be confined principally to magnetic circuits.

24. Another subject in Radio Astronomy concerns the reception of
radio waves which are being generated by some processes in outer space.

25. The magnetron is a vacuum tube which current is influenced by a
magnetic field.

VYIIPAXKXHEHHWE 5. CBoanoe (koHTpoabHOE). IlepeBenure
CJIEIYIOIINE TIPEAJIONKEHUS HAa PYCCKUH S3BIK, ONpeaeiisisi popMy BpeMeHU
1 3aJI0Ta.

1. The solution of the Schrodinger equation shows that the energies
an electron can possess in the hydrogen atom are given by the same
expression as that obtained by Bohr.

2. Although in principle an electron can be found anywhere, we
know that most of the time it is quite close to the nucleus.

3. Equally important was the fact that it made possible the prediction
of the properties of several elements that had not yet been discovered.
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4. In studying the periodic trends, bear in mind that the atomic radius
1s determined to a large extent by how strongly the outer- shell electrons
are held by the nucleus.

5. For elements in the second period of the periodic table, eight is the
maximum number of electrons that an atom of any of these elements can
accommodate; this is the reason that the octet rule is usually obeyed by the
second- period elements.

6. So far we have used the hydrogen molecule to illustrate molecular
orbital formation, but the concept 1s equally applicable to other molecules.

7. In mercury, cohesion is greater than the adhesion between mercury
and glass, so that a depression in the liquid level actually occurs when a
capillary tube is dipped into mercury.

8. Hydrogenation reduces the number of double bonds in the
molecule but does not completely eliminate them; if all the double bonds
are eliminated, the oil becomes hard and brittle.

9. Furthermore, vast areas of the ocean floor are covered with
manganese nodules, which are made up mostly of manganese, along with
iron, nickel, copper, and cobalt.

10. In the preliminary treatment of an ore, the desired mineral is
separated from waste materials- usually clay and silicate minerals- which
are collectively called the gangue.

11. The carbon monoxide that is released is recycled back into the
process.

12. Over long periods of time (on geological scale), silicate minerals
are slowly decomposed by wind and rain, and their sodium and potassium
ions are converted to more soluble compounds.

13. Because lead is relatively impenetrable to high- energy radiation,
it is also used in protective shields for nuclear chemists, X- ray operators,
and radiologists.

14. Coal is a natural dark brown to black solid used as a fuel; it is
formed from fossilized plants and consists of amorphous carbon with
various organic and some inorganic compounds.

15. The fibrous silicate mineral known as asbestos has been used for
thousands years; the term 1s a commercial one that refers to several fibrous
inorganic materials that are used in industry for their mechanical strength
and resistance to heat.
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I'JIABA 3. IIEPEBOJ NPUYACTUH U
ITPUYACTHBIX OBOPOTOB

®opmel npuuactuii (Participle 1 u Participle 11)

[IpuuacTtue JleicTBUTENBHBIN CrpanatenbHblii
(Particle) 3aJI0T 3aJI0T
Simple creating, broken being created
Participle

Perfect having created having been created
Participle

DYHKIIMY TPUYACTUN B MPEJIOKEHUHN U CIIOCOOBI UX MEPEBO/IA.

1.Onpenenenue

a) OAMHOYHOE
omnpejieTIeHUE Tiepe
CYIIECTBUTEIILHBIM
(kakoi, Kakasi, kakoe?)
IIEPEBOAUTCS HA PYCCKUM
SI3BIK IPUYACTUSIMHU
COBEPIIIEHHOTO 1
HECOBEPIICHHOTO BU/JIA

a running engine,
a broken circuit,
an expanding gas,
a charged body

padoTaroNUii
JIBUTaTEIb,
pa3sOMKHyTas  IENb,
PACIIUPSIOIIUIACS ras,
3apsHKEHHOE TEJO

0) onpeaeauTeIbHBIN
000pOoT moce
CYIIIECTBUTEIIHFHOTO
NIEPEBOIUTCS Ha PYCCKHM
SI3BIK TIPUIATOYHBIM
OTpeACIIUTEIbHBIM
MPEIJI0KEHUEM WU
PUYACTHBIM
OIIpeICTUTEITHHBIM
obopoTom

Gases are composed

['a3wI cocToAT U3

of a number of MHO>KECTBa
molecular particles | MoneKyIsIpHBIX
moving at YACTHII, ABUKYIITUXCS
tremendous speed. | c orpoMHOU

The gasisina CKOPOCTBIO.

discharge tube I'a3 HaxouTCA B
containing two razopa3psaaHoun
clectrodes JIaMIIe, KOTopasl

COACPKHUT JBa
QJICKTPO/JA.

2.00CTOATENBLCTBO

a) 00CTOSATEIHCTBEHHBIC
MPUYACTHBIE 0OOPOTHI,
OTIeJIIeMBbIE 3aSITON B
Hayvajie mpeaa0KeHHH,
MEPEBOISATCS HA PYCCKUN
SI3BIK JICCTIPUYACTHEM,

Flowing from inlet

IIpoxoas ot

to exhaust valve, the

BIITYCKHOTI'O KJIaIlaHa

steam expands
greatly.
Having been heated,

110 BBIXJIOMTHOTO, Hap
CHJIBHO pacCIIUpPSETCH.
Korma BerecTtBo

the substance
changed its

HArpeTo, OHO MEHSET
CBOHU CBOMCTBA.
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JeeTPUIaCTHBIM
000pOTOM, WJIH TTOJTHBIM
MIPUIATOYHBIM
00CTOSATETHLCTBEHHBIM
MIpEeAJIOKEHUEM

0) 00CTOSATEIbCTBEHHBIC
IPUYaCTHBIC 00OPOTHI
MOCJIE COI030B
while,when, if, as

properties.

If distilled, the
water will become
quite tasteless.

As seen from the

Eciu Bony
IIEPETHATh, OH CTAHET

COBEPIIICHHO
OC3BKYCHOM.
Kaxk BuaHO U3 bTon

table, the atomic
weight refers to this
substance.

While melting, this
snow keeps the
same temperature.

TaOJIUIBI, aTOMHBIN
BEC OTHOCHUTCS K
A3TOMY BEIIECTRBY.
Tas, cHer coxpaHser
OJIHY U Ty XK€
TEMIIEPATYPY.

3.AOCOJIIOTHBINA MU
HE3aBUCUMBIN

PUYACTHBINA 000POT
(Absolute Participial

Construction)Bcerma
OTAENIETCS 3aATON NI

The engineer testing

Korna nmxenep

the motor, the
committee came to
see the work of the
motor.

The temperature of

3aISITBIMH B 3aBUCUMOCTH
OT MeCTa B IIPEIJI0KEHUU.
O6opoT HE uMeeT
COIO3HBIX CJIOB, YTO
3aTPyIHSET €ro MePEeBo/I.
IIpu nepeBone
abCoJIIOTHOTO 000pOTa
CJIETyeT MO0 KOHTEKCTY
OTIPEACIUTh
00CTOSITEIbCTBEHHOE
3Ha4YeHHE 000pOTa U
BOCCTaHOBHTH
HEOOXOIUMBIN COI03:
BpeMeHHu (Kormia),
yCJI0BUSA (€CJn), TPUUUHBI
(Tak Kak) uiau
COMYTCTBYIOIINX
00CTOSATENHCTB (IIPUYEM).
Jlanee npuyactHas Gopma
npeoOpaszyercs B
TJIaroJIbHOE CKa3yeMoe,
KOTOPOE COTJIaCyeTCs B

MIPOBOJIUJI UCTILITAHUS
BUTATEIIS, TIPUIILIA
KOMUCCHS YTOOBI
HaOJI0/1aTh 32
paboToil ABUTATEIIS.

melting ice rising, Korma temmneparypa
the motion of its TAFOIIETO JIhLAA
molecules 1s IIOBBIIIAETCH,

speeded up.

The compressibility
of the gasoline
being known, the
compressibility of
the gas could be
calculated.

The experiment
having been carried

IBIDKEHHE €TO
MOJIEKYJT yCKOPSIETCS.
Tak Kak
C)KMMAEMOCTD
OeH3MHa ObLIA
U3BECTHA, MOYKHO
OBLJIO BBIYUCIUTD
C’)KMMAaeEMOCTh rasa.
Korna onbIT OBLI

out, we decided to
have a rest.

IMPOBCICH, MbI
peuIniIn OTAOXHYTh.
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JIAIIE Y YUCJIIE C
CYIIECTBUTEIILHBIM
0o0opoTa, a BpeMs
CKa3yeMOr0 COTJIacyeTcs
CO BPEMEHEM B IJIABHOU
YaCTH NMPEJI0KEHUS.

4. ATpuOyTHBHBIE
MPUIACTHS,

The answer of the
engineer was

OTBeT uHX)eHepa ObLT
pPa304vapOBLIBAIOIINN.

ONUCHIBAIOIIINE DMOIIUUA disappointing. IToe3aka B ropsl

WJIN COCTOSIHUE, MOTYT The trip to the ObL1a BOJHVIONIEN.

ynoTpeOIsAThCA Kak 4acTh | mountains was

MMEHHOTO CKa3yeMoro exciting.

MIOCJI€ TjIarojaa-cBs3Ku to

be. [Ipu nepeBoje Ha

PYCCKHUU A3BIK CIEAYET

YETKO BUJIETh Pa3HUITY B

3HAYCHHUH M HE ITyTaTh

npuyactus ¢ popmamMu

BpemeH Continuous.

5. [IpuyacTtue oOpazyer Generally speaking, | B o6miem rosops,

YCTONYUBBIC BBOJIHBIC strictly speaking, CTPOTO TOBOPSI, MSITKO

000pOTHI, OTJETIIEMbIC mildly speaking, TOBOPSI, YECTHO

3amATON B Ha4aJIe frankly speaking, rOBOPsI, TPy0O

MIPEIOKECHUS. roughly speaking, (mpuMepHO) roBODH,
saying nothing of, | He roBopst HUYero o,
judging by CyJis 1O
(appearance) (Hapy>KHOCTH).

6.Kay3atuBHbIN I have had my MHe NOYHHWIH YaCHI.

MPUYACTHBIA 000POT C watch mended. OH cnenan peHTreH

Participle II mocne He had his chest X- | Ha mpomnuioi Henerne.

rinarosoB to have wim to | rayed last week. OHa cnenaer

get. OH 03HA4aeT, YTo She will have her CTPUKKY B

JICVCTBUE COBEPIIACT HE hair cut next (1372101117071

caMo JIMIIO, a KTO-TO Monday. MOHEAEIIbHUK.

JIPYTrOM 3a HETO VI TS
HETO.
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YIIPAXKXHEHUE 1. Onpenenute ¢dopmy U GyHKUHMIO TPUYACTUS B
CJIEIYIOIINX PEIIOKEHUAX U IEPEBEAUTE UX HA PYCCKUM SA3BIK.

1. All atoms of a given element are identical, having the same size,
mass, and chemical properties.

2. Referring to the two examples above, the system may be a group
of college students or a mixture of hydrogen and air.

3. Electromagnetic theory tells us that a moving charged body
behaves like a magnet and can interact with electric and magnetic fields
through which it passes.

4. Depending on the deflection, these two rays are called alpha (o)
rays and beta ( ) rays.

5. Consequently, much of the energy released is lost to the
surroundings.

6. A wave can be thought of as a vibrating disturbance by which
energy is transmitted.

7. The 1dea was so revolutionary that Planck himself was not entirely
convinced of its validity- he spent years looking for alternative ways to
explain the experimental findings.

8. The gas under study is in a discharge tube containing two
electrodes.

9. Each component color is focused at a definite position, according
to its wavelength, and forms a colored image of the slit on the
photographic plate.

10. Depending on the mode of operation, the laser light may be
emitted in pulses (as in the ruby laser case) or it may be emitted in
continuous waves.

11. In 1926 Erwin Schrodinger, using a complicated mathematical
technique, formulated the sought- after equation.

12. Elements that require particular care are those belonging to the
transition metals, the lanthanides, and the actinides.

13. In practice, we normally think of atomic size as the volume
containing about 90% of the total electron density around the nucleus.

14. Utilizing these concepts, we can survey the chemical behavior of
the elements systematically, paying particular attention to the relationship
between chemical properties and electron configuration.

15. The expression “slow as molasses in January” owes its truth to
another physical property of liquids called viscosity.
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16. Glass is one of civilization’s most valuable and versatile
materials; it is also one of the oldest- glass articles dated back as far as
1000 B.C.

17. Given enough time, the transfer will continue to completion.

18. Under this condition the change in the amount of formic acid
present in solution has no effect on the rate measured.

19. Energetically speaking, there is some minimum collision energy
below which no reaction occurs.

20. Lacking this energy, the molecules remain intact, and no change
results from the collision.

21. The mathematical treatment of enzyme kinetics is quite complex,
even when we know the basic steps involved in the reaction.

22. Using several buffer systems, nature has provided an extremely
efficient method for the delivery of oxygen and the removal of carbon
dioxide.

23. A battery is an electrochemical cell, or often several
electrochemical cells connected in series, that can be used as a source of
direct electric current at a constant voltage.

24. In addition, fuel cell generators are free of the noise, vibration,
heat transfer, thermal pollution, and other problems normally associated
with conventional power plants.

25. Corrosion is the term usually applied to the deterioration of
metals by an electrochemical processes; we see many examples of
corrosion around us- iron rust, silver tarnish, the green patina formed on
copper and brass; corrosion causes enormous damage to buildings, bridges,
ships, and cars.

YITIPAXKHEHUE 2. Onpenenure Gopmy M QyHKIIUIO TPUYACTHS B
NPEUIOKEHUSIX U TIEPEBEAUTE UX HA PYCCKUM SI3BIK.

1. Having discussed chemical formulas of molecules and
compounds, we will now consider two important laws that played a major
role in the early steps toward understanding chemical compounds.

2. Having discussed the general properties of aqueous solutions, we
are now ready to study some common and important reactions in this
medium in this and the next two sections.

3. Having discussed the concept of oxidation number, we are now
ready to look at several types of redox reactions.
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4. Having classified the elements according to their electron
configurations, we can now look at the way chemists represent metals,
metalloids, and nonmetals that appear in chemical equations as free
elements.

5. Having defined reaction order, we can now better appreciate the
dependence of rate on reactant concentrations as follows.

6. Having discussed the strengths of acids and bases, we now look at
some typical acid- base reactions in aqueous solution.

7. Having made a great number of experiments with various
substances, the chemists found that most of them could be decomposed
into other substances.

8. Having been tested in action, the carburetor was greatly modified
to give a regular supply of the mixture to the cylinder.

9. The gas turbine having been tested at our plant functions quite
properly now.

10. Having defined two units of power, the horsepower and the
kilowatt, we may use these units to define two new units of work, the
horsepower-hour and the kilowatt-hour.

YIIPAXKHEHUE 3. Onpenenure «¢GyHKIUMIO CJIOB, HMEOIINX
OKOHYaHUE -ed, U epeBeAUTE MPEIOKEHUS HAa PYCCKHUM SA3BIK.

1. Negatively charged particles, or electrons, emitted from the
cathode are drawn to a positively charged plate, the anode.

2. Planck’s work, however, showed that energy can be released only
in certain definite amounts, called quanta.

3. Figure 8.11 shows the radii of ions derived from the more familiar
elements, arranged according to their positions in the periodic table.

4. In each case, the atom to which the proton becomes attached
possesses at least one unshared pair of electrons.

5. As defined earlier, a salt is an ionic compound formed by the
reaction between an acid and a base.

6. Because phosphates are plant nutrients, waste waters containing
phosphates discharged into aquatic life eventually succumbs.

7. With the exception of hydrogen, all nuclei contain two kinds of
fundamental particles, called protons and neutrons; some nuclei are
unstable: they emit particles and/ or electromagnetic radiation
spontaneously.

43



8. The extremely energetic particles produced in accelerators are
employed by physicists to smash atomic nuclei to fragments.

9. The cost of preparing deuterium is minimal compared with the
value of the energy released by the reaction.

10. The pressure exerted by a gas results from the impact of its
molecules on the walls of the container (Boyle’s law).

11. Experiments had already demonstrated that electrons were
ejected from the surface of certain metals exposed to light of at least a
certain minimum frequency, called threshold frequency.

12. It was Lenz who proved that the heat produced in a given time is
proportional to the square of the current.

13. The power expended on a circuit is measured by the product of
the amperes generated in it and the potential difference in volts at the ends
of that circuit.

14. Static, steady or dead loads are forces that are applied slowly and
not repeated and remain constant when applied to the body.

15. Generators are usually removed and serviced in the manner
explained before.

16. An ammeter or a voltmeter connected in the circuit, you can
directly read off the amperes of the former and the volt of the latter.

17. The gas mixture produced by the carburetor is of no value unless
it 1s ignited and gas ignited quickly produces more force if first
compressed.

18. This process is carried out until the small cylinder is brought up
to its proper pressure as determined by a gauge.

19. The voltage induced in a winding located in a magnetic field was
investigated experimentally by Faraday.

20. When poles of two fixed magnets are placed together, the
magnets may move apart, when released, but the energy represented is a
return of part of the energy originally required to bring them together.

21. The work of an air-speed indicator is based on the difference
between the pressure exerted by moving air and the pressure which is at
standstill.

22. When reading a map, an airman must be able to interpret the map
from the landsman’s point of view; he must understand the conventional
signs that are the special knowledge of the seaman; and he must recognize
those things as they appear to him when seen from the aircraft travelling at
high speed through great range of altitude.
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23. The charged particles gradually pick up speed, revolving in a
closed curve along the circular vacuum chamber in the magnetic field of a
giant electromagnet.

24. The forces of wing ribs applied to the spar are concentrated.

25. If the network has several voltage sources, each branch current is
composed of several component currents, each component produced by
one of the individual voltage sources.

VYIIPAXKHEHUE 4. Boinenure npuyacTHbie 000pOTHI B (DYHKIIUU
00CTOSITEILCTBA U MEPEBEIUTE MIPEJIOKEHUS HA PYCCKUN SA3BIK.

1. Metals tend to form cations in compounds; on the other hand,
nonmetallic elements form anions when combined with metals.

2. Many substances other than hydrogen (helium, neon, sodium, and
mercury, for example) give off visible light when excited in an electric
discharge tube.

3. One of the most important questions we ask when studying the
properties of atomic orbitals is- What are the shapes of the orbitals?

4. Thus lithium, while exhibiting many of the properties
characteristic of the alkali metals, differs in some ways from the rest of the
metals.

5. Most oxides can be classified as acidic or basic depending on
whether they produce acids or bases when dissolved in water or react as
acids or bases in certain reactions.

6. Actually it has been known for over 70 years that certain metals
and alloys, when cooled to very low temperatures, lose their resistance
totally.

7. Ice on frozen roads and sidewalks melts when sprinkled with salts.

8. Once released into the atmosphere, freons slowly diffuse up to the
stratosphere, where UV radiation of wavelengths between 175 nm and 220
nm causes them to decompose.

9. These are all symptoms of hypoxia, a deficiency in the amount of
oxygen reaching body tissues; in serious cases, the victim may slip into a
coma, and die if not treated quickly.

10. When carrying out solubility and/or solubility product
calculations, keep the following important points in mind.

11. Sometimes it is desirable to remove one type of ion from solution
by precipitation while leaving other ions in solution.
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12. Beryllium is highly toxic, especially if inhaled as a dust; it is
also used as a moderator for neutrons produced in nuclear reactions.

13. When exposed to ozone, the metal becomes dull looking and
sticks to glass tubing (instead of flowing freely through it).

14. All electrical conductors dissipate heat when carrying current.

15. While working with the map, make sure that you know whether
your map is marked in feet or in meters.

16. It should be borne in mind, when working on transmitters, that
very dangerous voltages will exist.

17. When first exhibited at the exposition, the telephone attracted
very little attention and was even ridiculed.

18. When pulled to one side of its equilibrium position and released,
the pendulum bob vibrates about this position with motion which is both
periodic and oscillatory.

19. A piece of ice will melt if thrown into the water.

20. A body at rest remains at rest unless acted upon by an external
force.

21. If heated, magnetized steel will lose its magnetism because
heating makes the molecules move around rapidly and expands the metal.

22. A gasoline engine can drive an automobile or a tractor only when
supplied constantly with heat from the exploding gasoline in the cylinder.

23. When describing standard telephones, we say that additional
microphone positions can, of course, be arranged if required.

24. When subjected to alternating magnetization, the loop is
traversed once for every cycle of the current and so the energy wasted per
second is proportional to the frequency.

25. Relays, if improperly designed or cared for, may give far more
trouble than any other part of the electrical and radio circuits.

VIIPAXXHEHHUE 5. Beigenute B cleAylOIIUX MOPEAJIOKEHUSIX
HE3aBUCUMBIN MIPUYACTHBIA 000OPOT U MEPEBEAUTE UX HA PYCCKUM SI3BIK.

1. The hardest natural substance known, diamond is used in industry
as an abrasive and to cut concrete and other hard substances.

2. A second- order reaction is a reaction which rate depends on
reactant concentration raised to the second power or on the concentrations
of two different reactants, each raised to the first power.
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3. DNA molecules are among the largest molecules known; they
have molar masses of up to tens of billions of grams. On the other hand,
RNA molecules vary greatly in size, some having a molar mass of about
25,000g.

4. It has been estimated that an average living cell may contain some
3000 different enzymes, each of them catalyzing a specific reaction in
which substrates are converted into the appropriate products.

5. Though Polzunov’s engine has been tested in operation and
showed good results, it was disassembled and soon forgotten, its inventor
having died in poverty.

6. There being no other traffic, the driver can maintain a constant
speed of, say, 60 km/hr.

7. Part of the energy being changed into heat, not all the chemical
energy of the cell battery is transformed into electric energy.

8. The water leaves the wheel with a large relative velocity but a
small absolute velocity, practically all its original energy having been
given to the wheel.

9. The cyclotron may be regarded as a modification of the linear
accelerator, the particles being transferred from one to the other at the
proper instants by the action of a magnetic field.

10. The positive pole having been brought near the negative pole, the
latter attracts it.

11. Two bodies having potentials of 100 volts and 50 volts, a
potential difference exists between them of 50 volts.

12. The current distribution over the cross section of the conductor
being non-uniform, the resistance increases.

13. The travelled distance having been given in meters and the time
in seconds, speed was measured in m.p.s., that is, in meters per second.

14. Two bodies being placed in contact with each other, the
temperature of the hot body falls, while that of the cold one rises.

15. Class A insulation is the most common in industrial equipment,
class B and class C being used rather seldom.

16. Operating characteristics of high-vacuum tubes are usually given
in graphical form, the plate —characteristic curves being the most common.

17. The great majority of transformers are built with iron cores, the
outstanding exception being air-core transformers for se at high
frequencies.
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18. The motor being designed according to the scheme discussed
above, the speed of rotation of the armature is proportional to the rate at
which energy passes through the meter to the consumer.

19. The two windings generally have a widely different number of
turns, the ratio of turns being directly proportional to the ratio of the no-
load voltages.

20. As we know, mechanical energy is transformed into heat, the
process being one example of the conservation of energy.

21. The forces exerted against the liquid by the walls are shown by
arrows, the forces being everywhere perpendicular to the walls of the
vessel.

22. Liquids and gases differ markedly in their compressibilities, a gas
being easily compressed, while a liquid is practically incompressible.

23. In engineering work in Britain and everyday life as well the term
“density” is used for the weight per unit volume, the common unit being
the pound per cubic foot.

24. A vacuum bottle is constructed with double glass walls, the space
between the walls being evacuated, so that heat flow by conduction and
convection is practically eliminated.

25. Very small transformers are cooled by the atmosphere, no special
cooling arrangements being necessary.

YIIPAXKHEHUE 6. CBognoe (koHTpoasHOE). Onpenenure popmy
U QYHKIUIO IPUYACTUHN U TIepEeBEIUTE MPEIOKEHUS Ha PYCCKUH S3BIK.

1. Strictly speaking, an orbital does not have a well- defined shape
because the wave function characterizing the orbital extends from the
nucleus to infinity.

2. Contained in a stainless steel cylinder, the mercury battery consists
of a zinc anode (amalgamated with mercury) in contact with a strongly
alkaline electrolyte containing zinc oxide and mercury 2 oxide.

3. Today semiconductors are essential components of nearly all
electronic equipment, ranging from radio and television sets to pocket
calculators and computer facilities.

4. Faced with this dilemma, scientists have made intensive efforts in
recent years to develop a method of obtaining hydrogen gas as an
alternative energy source.
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5. Radon 1s formed as a product in the uranium-238 decay series;
being an alpha particle emitter, radon produces radioactive polonium,
which in turn decays to other radioactive isotopes.

6. Starting with the original radioactive nucleus, the sequence of
disintegration steps is called a decay series.

7. Compared with the fission process, nuclear fusion looks like a
very promising energy source, at least “on paper”.

8. Compared with proteins, which are made of up to different amino
acids, the composition of nucleic acids is considerably simpler.

9. Natural gas is a mixture of gaseous hydrocarbons; it occurs in
reservoirs of porous rock (sand or sandstone) capped by impervious strata.

10. When exposed to the sun’s ultraviolet rays, these compounds
become photo-excited and they can cause the polymers to break down into
small units.

11. The first fission reaction studied was that of uranium-235
bombarded with slow neutrons, whose speed is comparable to that of air
molecules at room temperature.

12. The distance occupied by one complete cycle of such an
alternating wave is equal to the velocity of the wave divided by the number
of cycles that are sent out each second and is called the wavelength.

13. The weight of the liquid in the sections lettered A is supported by
the vertical components of these forces.

14. When broadly used, the term “alloy” may include mixture of
metals and not solid solutions.

15. The degree of success obtained, when estimating the weight of a
new design, depends largely on experience combined with data on
previous airplanes and the knowledge of the proposed type of construction.
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I'JIABA 4. IIEPEBO/I I'EPYH/IMAJIBHBIX OBOPOTOB

I'epynnnmii (the Gerund) siBnsiercst HenuuHou ¢opmoit rinarona. OH
MMEET CBOWCTBA TIJIarojia M CYILIECTBUTEIBHOIO W BCErJa BBIPAKACT
NEUCTBUE KaK pa3BHUBAIONIUicS Tpouiecc. lepyHmuii  umeeT (HOPMBI
OMOHHMMHYHBIE (hOpMaM MPUYACTHS, OITOMY TJIaBHOE OTIUYUE T'epyHIUs
B TOM, YTO OH yHOTpeOisieTcs mocyie OOJIbIIOro KOJUYECTBA IMPEIJIOrOB.
Tak kak repyHIud UMeeT MHOTO (YHKIHMI, OH MOXXET MEepPEeBOJAUTHCI Ha
PYCCKHMH A3BIK CYILIECTBUTEIbHBIM, HEOMpPEAeTeHHON (opMol riarona,
JNEENpPUYACTHEM WIM JIEeNPUYACTHBIM OOOpPOTOM B 3aBUCUMOCTH OT
BBIMOJHAEMOUN PYHKIIMH B MPEIOKEHHUH.

I'epynaun JlencTBUTENbHBIN CrpagaTenbHbIi
(The Gerund) 3a50r 3a50r
Simple writing being written
Gerund
Perfect having written having been written
Gerund

OyHKIUY TEPYHIUS BO MHOTOM CXOAHBI (DYHKITUSIMU WH(PUHUTHBA,
HO o00a OHM 0003HAYalOT pa3Hble NCUCTBUSA: TepyHIUNd 00O03HAYAET
JIeHCTBUE Kak Tmporecc, a HWHOUHUTUB 00O03HAYaeT JCHCTBUE Kak
pE3yJIbTAT.

1. ®ynkums Adding heat to a|/lobaBiaeHue Temia
MOJIJIeXKAIIEeTro: TepyHauid | substance does not | BelecTBy He Bceraa
MOYKET IIEPEBOIUTHCS Ha always cause a rise | BEI3bIBAE€T

PYCCKUI SI3BIK of temperature. MOBBIIICHUE €T0
CYLIECTBUTEIIbHBIM HWJIH It’s no use (good) | Temmeparypsi.
UHOUHUTHBOM. discussing it now, | Her cMbicia

we must act. o0CcyXkaaTh 3TO

It’s worth testing | cefiuac, MbI JJOJKHBI

this engine. JENCTBOBATb.

There is no | CTOUT UCHBITATh 3TOT

deceiving him, he | nBurarens.

can read my face | Ero He oOMaHyTh, OH
like a book. YUTAET [0 MOEMY
JUITY KaK 10 KHUTE.
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2.1.  Yacrs umenHoro | My favourite Moe ar00uMoe
CKa3yeMOro: repyHuil | occupation is 3aHSITUE - YTCHHUE.
MOXET MEepPeBOAUTHCS Ha | reading. Yo s 000
pyCCKUiA s3bIk | What he loves most | 6ombiie Bcero - 310
CYIIECTBUTEIIbHBIM wiu | of all is going to the | xoauTh B Tearp.
WH(OUHUTUBOM. theatre.
2.2. Yacte cocraBHoro | The audience burst | Ayautopus
IJIarojJbHOrO0  cka3zyemoro | out applauding. pa3paszuiach
(mocne rnaronioB burst out, | He finished making | annoaucmentamu.
begin, cease, continue, | the experiment. On 3aKOHYMIT
finish, stop, start, can’t|I couldn’t help | mpoBencHue
help (but). being excited when | skciepuMeHTa.
I was told thatnews. |51 He  Mor  He
Pa3BOJIHOBATHCH,
KOT/la MHE COOOIINIIN
9Ty HOBOCT.
3.1. @®ynkums npsmoro | Would you mind | Ber He Bo3paxkaere,
JOTIOJTHEHUS (mocine | having a business | 4TOOBI 00CYJIUTH
rnarogoB  avoid, deny, | talk over the | nena no renedony?
enjoy, mind, deserve, like, | telephone? On oTpunas, 4To
dislike, hate, prefer, can’t| He  denied the | mrucsMmo OBLIO
bear, can’t afford, etc.). | message having | oTpaBaeHO 1o
['epynnuanbHbii  000poT | been sent by post. moure.
MIEPEBOJIUTCS [ can’t bear being | 1 He BbIHOWIY, KOrJa
MPUIATOYHBIM asked about my |MeHs copalIuBarT O
JTONOJHUTEIbHBIM private affairs. JIMYHBIX Jeax.
IPEIOKCHUEM.
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3.2. OyHKIUA
IIPEIOKHOTO JTOTIOJTHCHHS
(Tocrie rnaroJyioB approve
of, complain of, think of;
agree to, object to, rely on,
insist on, depend on,

We succeeded in
repairing these parts
ahead of time.

He insisted on our
repairing the motor
at once.

Ham ynamock (4to?)
OTPEMOHTHUPOBATh
ATHU YaCTU JIOCPOUHO.
OH HactamBan (Ha
yeM?) Ha TOM, YTOOBI
MBI

succeed in, prevent from, |He is responsible | oTpeMoHTHpOBAIN

etc.). [lepeBoautcs for repairing these | MmoToOp cpasy.

NPUJATOYHBIM parts. OH  otrBeuaer (3a

JOTIOJTHUTEbHBIM They were 4TO?) 32 PEMOHT 3TUX

IPEIIOKEHUEM. prevented from qyacTew.

3anoMHUTB! [Tocne | repairing these parts | Hempeasunenubie

rimarojgoB  want, need, | by unforeseen 00CTOSITEIbCTBA

require, deserve, repyHIuii | circumstances. noMemand UM (4To

uMeer Toiabko  ¢dopmy | My car  needs | caenars?)

AKTUBHOTO 3aJiora, | repairing. OTPEMOHTUPOBATH

HECMOTpPSI Ha TIACCHBHOE 9TH YaCTH.

3HaYCHUE Moein MalIvHe
HY>KeH PEMOHT.

4. ®yukmus onpenenenus | He pointed out way | OH  ykazan cmoco6

1ocJie CymecTBUTENbHBIX ¢ | of avoiding (kakoit?), KakK

npeuioramu of, for, in, at. | complications. N30€KaTh

['epyHnii MoxeT | The transformer is a | OClOXKHEHUI.

nepeBoIuThCcsl Ha pycckuid | device for raising or | Tpanchopmarop -

A3bIK  CYILIECTBUTENBHBIM | lowering voltage. 3TO NpUOOp (KaKoi1?)

WU UHQUHUTUBOM.

The necessity of

AJI ITIOBBINICHU A WUJIN

repairing these parts
is perfectly obvious.

MMOHIKEHUS
HaIpsHKCHUS.
Heo06x0auMocTh
(kakas?)
PEMOHTHUPOBATL _ OTHU
JETaI  COBEPIICHHO
OYEBHIHA.
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5. OyHKIMA
00CTOSATEILCTBA ITOCIIC
OOJIBIIIOr0 KOJIMYECTBA
npeaoros (on , upon,
after, at, by, in, without,
besides, instead of, for, for
fear of, owing to, through,
because of, in spite of,
before). [TepeBoauTcs
PUIATOIHBIM
MPEIOKEHUEM T10
00CTOSITETLCTBEHHOMY
3HAYCHUIO MPEJJIora,
JeernpruyacTueM Uiu
JeeTPUIACTHBIM
00opoTOM.

He could repair
these parts without
using a  special
device.

We have been sent
here for repairing
these parts.

On repairing the
motor, we started it
immediately.

In repairing these

parts, he developed
his great skill.

You will learn a
great  deal by
repairing theses
parts.

On cmor
OTPEMOHTHUPOBATH
9TH YacTH, HE
IPUMEHSS
CHEIMAILHOTO
YCTPOMCTBA.

Hac npucnanu cropa,
JUIL TOTO,  YTOOBI
OTPEMOHTHPOBATH
9TH YacTH.
OTpeMOHTHPOBAB
MOTOp, MBI  Cpazy
3aIlyCTUJIH €TO.
PemoHnTHpYS 9THU
YacTH, OH TMPOABUI
0oJIBIIIOE
MacTepCTBO.

Br1 HAyYUTECH
MHOTOMY,
PEMOHTHPYSI 9TH
gacTu. (Kak?- myTem
pPEMOHTA)

6. TepMuHOJIOTMYECKHUI
repyHIAUN BbIpa)XKaer
(yHKIMOHAIIbHOE
oTHoIlleHue (11t uero?) B
OTJINYUE OT
ONPEICITUTEIILHON
GyHKIMY TPUYACTHA,
KOTJJa CTOUT TEepeENT
CYILIECTBUTEIbHBIMH.

Walking stick,
washing machine,
writing pen, sitting
room, drawing
room, dancing
master, eating

apples, cooking
apples, running

shoes, swimming
race, melting point,

boiling point,
sliding friction,
rolling friction.

TpocTth, cTUpanbHASL
MAaIlIHa, pydka,
CTOJIOBas, TOCTHHAA,
YYUTEIIb TaHIIEB,
S0M0KU O €JIbl,

SIOJIOKM JUISL TOTOBKH,
KPOCCOBKH, TOHKH IO
[JIABAHUIO,
paszeBalika,
ILUIABJIEHUS, TOYKa
KUIEHUSI, TpEHHE
CKOJIb)KCHMS, TPCHUE
KadeHus..

TOYKa
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YITPAXKHEHMUE 1. Beinenure repyHiuii B GyHKIIUU MOJJICKAIIETO
B CIICAYIOIINX MPEIIOKEHUAX U IEPEBEAUTE UX HA PYCCKUU A3BIK.

1. Upon heating, a solid will melt to form a liquid; on the other hand,
cooling a gas will condense it into a liquid.

2. Feeding the world’s rapidly increasing population requires that
farmers produce ever-larger and healthier crops.

3. Since the average kinetic energy of gas molecules is proportional
to the sample’s absolute temperature, raising the temperature increases the
average kinetic energy.

4. Arranging elements according to their atomic masses in a periodic
table seemed logical to those chemists, who felt that chemical behavior
should somehow be related to atomic mass.

5. Therefore, knowing the bond energies and hence the stability of
molecules tells us something about the thermo-chemical nature of reactions
that molecules undergo.

6. Knowing the radii of the ions is helpful in understanding the
structure and stability of these compounds.

7. The following example shows how knowing the nature of
reactants and products makes it possible to predict entropy changes.

8. Further heating tends to rupture the chains, and the viscosity
begins to decrease.

9. Writing an equation for a nuclear reaction is more involved than
writing an equation for an ordinary chemical reaction.

10. Studying the debris from such disintegrations provides valuable
information about nuclear structure and binding forces.

11. Roasting of sulfide ores produces sulfur dioxide; in addition,
various particulate matters such as soot, ashes which contain heavy metal
salts, and dust are also generated by the plant.

12. Pulling a rubber band increases its length.

13. Representing the electric field by means of these lines helps us to
picture the forces between the charged bodies.

14. Discussing the term “work™ in detail is the subject of our next
article, for we know of its being often misused.

15. Acquiring knowledge is not in itself sufficient you must also
practice the art of applying this knowledge to problems you meet with.

16. Protecting the personnel against radioactive radiation holds an
important place in the scheme of things at the atomic power plant.
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17. Firing the gas mixture in the combustion chamber is called
ignition.
18. Charging by induction will be discussed in the next Chapter.

YITIPAXKHEHUE 2. Beigenute repyHanii B QyHKIIMM CKa3yeMoro u
NEPEBEAUTE HA PYCCKHUM S3BIK CIEAYIOIIUE MPEITI0KEHUS.

1. In pure form, manganese is a brittle, hard metal that has a silver
white appearance; its main use is in making steel.

2. The second effect of increasing the magnet current is increasing
the field strength at every point.

3. The most accurate method of determining relative humidity is
measuring the temperature of the dew point.

4. The usual method of altering the frequency is including I the
oscillator circuit a variable condenser.

5. When a helical spring is stretched the actual distortion of the wire
1s a combination of stretching, bending and torsion.

6. The main point of a transformer is changing voltage although the
power of both sides of the transformer is equal.

7. The main advantage of this instrument over the moving coil type is
measuring both alternating current and direct current.

8. The simplest process of producing metal articles is casting the
molten metal into a suitable mold.

9. The first step in the measurement of a physical quantity is
choosing a unit of that quantity.

10. The effect of this shape of the duct is building the pressure of the
air while decreasing the velocity.

11. Perhaps one of the biggest problems is ventilating sucts. They act
as speaking tubes, carrying noise from one area to another.

12. Previously the only way of effecting the reaction in saturated
compounds was heating with concentrated sulphuric acid.
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YIIPAXKHEHUE 3. Boigenute repyHauil B QyHKIUU JOTOJHEHUS
(IpsAMOTO WM KOCBEHHOI'0) U MEPEBEAUTE CIEAYIOUIUE MPEJI0KECHUS Ha
PYCCKHM SI3BIK.

1. In this procedure, the first step involves carefully defining the
problem.

2. The next step includes performing experiments, making careful
observations, and collecting bits of information about the system.

3. The police often use a device called a breath analyzer to test
drivers suspected of being drunk.

4. We must be careful, however, in predicting properties when
elements change from nonmetals through metalloids to metals.

5. Valence bond theory is one of the two quantum mechanical
approaches that explain bonding in molecules.

6. The shield prevents the strong un-diffracted X-rays from
damaging the photographic plate.

7. Intermolecular hydrogen bonding is mainly responsible for
maintaining the three- dimensional ice lattice.

8. After that all the vapor has condensed, the temperature of the
liquid begins to drop; continued cooling of the liquid finally leads to
freezing.

9. We can think of activation energy as a barrier that prevents less
energetic molecules from reacting.

10. Because some members of the uranium series have very long
half- lives, it 1s particularly suitable for estimating the age of rocks in Earth
and of extraterrestrial objects.

11. Despite the theoretical difficulties Bohr experienced in extending
the usefulness of his model of the atom, his fundamental notion of
electronic energy levels has been maintained and incorporated in the
quantum mechanical concepts we are reviewing here.

12. Radar is used in finding the position of a target with respect to a
fixed point on the ground.

13. The chain reaction releases great quantities of y-radiation and
neutrons which must be prevented from escaping into the atmosphere.

14. He remembered once having read that at very low temperatures
some metals become super-conducting, having practically zero specific
resistance.

15. We know of the electric furnace being an ideal melting and
refining unit for the steel industry.
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16. We know of the velocity of electromagnetic waves changing
when the wave front crosses the boundary between two media.

17. We were informed of a new record of a non-stop flight having
been established.

18. That failure was due to the designer’s having been somewhat
careless, although we must confess the conditions were unfavourable.

19. The engineer insisted on those reservoirs being used for holding
aviation gasoline.

20. At the present time radio can be used in orientating the aircraft or
in fixing the aircraft position.

21. We know of valve transmitters being divided into two types: self-
oscillators and power amplifiers.

22. When considering storage batteries, it is often convenient to use
“ampere hours” in calculating the charge and the discharge of a battery.

23. Iron possesses the property of confining the electrical field,
preventing it from being dissipated over a large area.

YIIPAXKHEHUE 4. Beinenute repyHanii B GyHKIUHA OMPEACTICHUS
Y TIEPEBEANTE CIEAYIOUIME MPEII0KEHUS HA PyCCKUH S3BIK.

1. This section will deal with some basic definitions, types of
oxidation- reduction reactions, and a method for balancing the equations
representing these reactions.

2. It accounts, at least qualitatively, for the stability of the covalent
bond in terms of overlapping atomic orbitals.

3. The X-ray diffraction technique offers the most accurate method
for determining bond lengths and bond angles in molecules in the solid
state.

4. In recent years chemists have devoted much effort to developing a
class of metallic compounds to serve as homogeneous catalysts.

5. The following examples illustrate the procedure for writing
equilibrium constant expressions and calculating equilibrium constants and
equilibrium concentrations.

6. A major concern in choosing the proper nuclear fusion process for
energy production is the temperature necessary to carry out the process.

7. The problems of recycling unreacted starting materials and using
heat generated in some intermediate step must also be solved in a pilot
plan.
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8. This phenomenon of going from gaseous to the liquid state is
known as condensation.

9. Having surveyed some of the units used in chemistry, we are now
ready to take a closer look at two techniques for handling numbers
associated with measurements: scientific notation and significant figures.

10. There are two common methods of measuring angular velocity.

11. The second question in the choice of a lubricating device is its
size.

12. These electrons are attracted by the positive charge which the
plate has a result of having been connected to the plus terminal of a
battery.

13. Experiment has shown that the opposition of a body to being set
in transition is proportional to the mass of the body and does not depend on
anything else.

14. The fact of a new device having provided the means of silencing
the airplane noise was a new step in the development of aviation technique.

15. The method of finding the resultant of a number of intersecting
forces has been explained in Chapter I.

16. Scientifically speaking, energy is the capacity of doing work.

17. A sufficient development of the theory of transformation leads to
the theory of expanding an arbitrary function in series of characteristic
functions of Sturm — Liouville systems.

18. The rate of cooling is not important, although rapid cooling may
impair the flatness of the material.

19. There are different methods of generating high-frequency current
for heating.

20. Various methods of cooling transformers are adopted in practice,
depending upon the size and the local conditions.

YIIPAXKHEHUE 5. Beolgenure  repyHauid B QyHKIHH
OOCTOSITENICTBA M IEPEBEAUTE CIEAYIOIUE INPEMJIOKEHHUSI HA PYCCKUN
A3BIK.

1. In spite of Rutherford’s success in explaining atomic structure, one
major problem remained unsolved.

2. In discussing energy changes of this type, we can label the
reacting mixture (hydrogen, oxygen, and water molecules) the system and
the rest of the universe the surroundings.

58



3. The emission of a substance is obtained by energizing a sample of
material either with thermal energy or with some other energy form (such
as a high- voltage electrical discharge, if the substance is gaseous).

4. In 1905, after testing literally thousands of compounds at various
temperatures and pressures, Fritz Haber discovered that iron plus a few
percent of oxides of potassium and aluminum catalyze the reaction of
hydrogen with nitrogen to yield ammonia at about 500"C. (gerund)

5. Before closing this section, we should note the two following
important rules about writing equilibrium constants.

6. A metal’s ability to conduct electricity decreases with increasing
temperature, because the enhanced vibration of atoms at higher
temperatures tends to disrupt the flow of electrons.

7. The radiation to which the patient is exposed must be sufficient to
destroy cancer cells without killing too many normal cells and, it is hoped,
without inducing another form of cancer.

8. In addition to elucidating the structure of DNA, for which he was a
co- recipient of the Nobel Prize in medicine and physiology in 1962, Crick
has made many significant contributions to molecular biology.

9. Besides being a valuable fuel, coal is also a source of many
chemicals essential to the chemical industry.

10. The copper metal obtained by roasting copper sulfide usually
contains a number of impurities such as zinc, iron, silver, and gold.

11. The rheostat is usually equipped with one switch designed for
changing the length of the resistance wire through which the current must
pass.

12. On entering the lens, the rays are bent toward the normal as
before and, on leaving the lens, they are bent away from the principal axis.

13. We discuss motion of rotation about a fixed axis without
inquiring into the “causes” of the motion.

14. In spite of its having been compressed, the gas returns to its
original volume as soon as the applied force is removed.

15. A steam engine uses steam made by fuel having been burnt
outside the engine.

16. In making Bessemer steel, molten iron direct from the blast
furnace is poured into the converter.

17. After introducing new technology in that branch of industry,
some changes must be made as soon as possible.
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18. The ratio is determined by dividing the value of the velocity or
pressure at the point nearer the transmitting end by the value of the
velocity at the point more remote.

19. In passing from the nozzle through one set of blades, the velocity
of the steam is lowered.

20. The kinetic energies of a-particles are deduced from observations
of the distance they travel in the air before being brought to rest by
collisions.

21. Because of gas density being independent of temperature, gas
tubes have a distinct advantage over those filled with a metallic vapour
such as mercury.

22. The radiation reaching the earth from the sun does a great many
things besides lighting and warming the earth and its atmosphere.

23. The Indian method of lighting a fire by rubbing a stick rapidly
against another one is another illustration of heat produced because of
motion.

24. By employing a number of amplifying tubes in cascade, almost
any desired amount of amplification can be obtained.

25. We shall begin this part of the subject by discussing motion of
rotation about a fixed axis, for example, the motion of a grinding wheel of
an engine.

YIIPAXKHEHUE 6. Onpenenure popmy U (yHKIHMIO TepyHAUS B
NPEIIOKEHUAX U IEPEBEAUTE UX HA PYCCKUU SA3BIK.

1. Information gained by studying these rays and their effects on
other materials contributed greatly to the growing understanding of the
structure of the atom.

2. Their high intensity and ease of focus make them suitable for
doing eye surgery, for drilling holes in metals and welding, and for
carrying out nuclear fusion.

3. Chemists and physicists have learned to get around this kind of
difficulty by using methods of approximation.

4. In fact, the quantum mechanical study of chemical bonding also
provides a means for understanding molecular geometry.

5. Although the operation of a battery is similar in principle to that of
the galvanic cells, a battery has the advantage of being completely self-
contained and requiring no auxiliary components such as salt bridges.
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6. One very useful method for carrying out such separation is called
flotation; in this process the ore is finely ground and added to water
containing oil and detergent.

7. The development in recent years of processes for converting this
by- product to sulfuric acid instead of releasing it into the air has helped to
reduce SO2 emissions in some parts of the country.

8. Some of the interstitial hydrides we have discussed are suitable
candidates for storing hydrogen gas.

9. In studying the stability of the atomic nucleus, it is helpful to know
something about its density, because it tells us how tightly the particles are
packed together.

10. The coal reserve in this country is so large that we can continue
using it at the present level for well over another thousand years.

11. Diethyl ether, commonly known as ‘“ether”, was used as an
anesthetic for many years; it produces unconsciousness by depressing the
activity of the central nervous system.

12. Many synthetic isotopes are prepared by using neutrons as
projectiles; this particularly convenient because neutrons carry no charges
and therefore are not repelled by the targets- the nuclei.

13. Most of nuclear reactors are installations usually consisting of the
following elementary parts: a moderator, heat-removing means, and a
hermetic structure in which a chain reaction can be maintained.

14. In developing the fundamental equations of viscous flow, it will
be seen that the problem is very similar to that of the shearing stress and
strain in a solid.

15. Generally speaking, doing work on an object simply means
transferring energy to that object.

16. Lines used in making drawings are made up of various widths
and types, such as dashes with long and short breaks, wavy or jagged, etc.

17. In using wireless for control, instead of turning the electrical
vibrations into the movements of a diaphragm which then produces
sounds, they are used directly for opening or closing switches.

18. When the water motor is disconnected from the circuit by closing
valves on both sides of it, there will be a high pressure built up due to the
paddle wheel tending to force water against the closed valve.

19. One method extracts potash from surface deposits in salt lakes
and the other two work on underground deposits either by mining the solid
in a fashion similar to coal mining or by dissolving the potassium salts and
transporting the solution to the surface for processing.
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20. For this reason, the huge quantities of water that are present in
our lakes and oceans can effectively moderate the climate of adjacent land
areas by absorbing heat in summer and giving off heat in winter, with only
small changes in the temperature of the of water.

VIIPAXXHEHHUE 7. Beigenute B CIEAYIOIIUAX MOPEAJIOKEHUIX
OTIJIArOJIbHOE  CYIIECTBUTEIBHOE M TEPMUHOJIOTUYECKUN TEPYHAUM.
[IepeBenuTe MPEITIOKEHNUS HA PYCCKHAM S3BIK.

1. Information gained by studying these rays and their effects on
other materials contributed greatly to the growing understanding of the
structure of the atom.

2. Phosphoric acid is used in soft drinks to give them the “tangy”
flavor and phosphates are found in products like baking soda.

3. Thus, the heat generated by the combustion process is transferred
from the system to its surroundings.

4. Most physical and chemical changes, including those that take
place in living systems, occur in the constant- pressure conditions of our
atmosphere.

5. The equations representing the melting of ice and the combustion
of methane not only represent the mass relationships involved nut also
show the enthalpy changes.

6. A number of physical properties, including density, melting point,
and boiling point, are related to the sizes of atoms, but atomic size is
difficult to define.

7. A liquid can be temporarily cooled to below its freezing point.

8. In recent years benzene is almost exclusively obtained from
petroleum in a process called catalytic reforming.

9. Under controlled conditions, suitable cooking oils and margarine
may be prepared by hydrogenation from vegetables oils extracted from
cottonseed, corn, and soybeans.

10. The compounds, known commercially as Freons, are used as
aerosol propellants in spray cans, as a coolant in air- conditioning
refrigeration, as solvents to clean electronic circuit boards, and in the
manufacture of plastic foams.

11. This chapter discusses several different types of equilibrium, the
meaning of the equilibrium constant, and factors that affect the attainment
of equilibrium.
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12. These qualities make the mercury battery ideal for use in
pacemakers, hearing aids, electric watches, and light meters.

13Steel hardware, electric watches, and light meters, including nuts
and bolts, is often coated with a thin cadmium plating.

14. The metallurgical processing of iron involves the chemical
reduction of the minerals by carbon (in the form of coke) in a blast furnace.

15. A number of elements have properties that are intermediate
between those of metals and nonmetals and are therefore called semi-
conducting elements.

16. For many years, farmers have used lime to lower the acidity of
soil for their crops (a process called liming), and nowadays liming is also
applied to lakes affected by acid rain.

17. It was once thought that radon was only released over mining
sites; particularly uranium and phosphate mines, which have high
concentrations of uranium.

18. This is the basis for ongoing research into the harnessing of
nuclear fusion for the production of energy.

19. Radiation damage to living systems is generally classified as
somatic or genetic; genetic damage means inheritable changes or gene
mutations, for example, a person whose chromosomes have been damaged
or altered by radiation may have deformed offspring.

20. Hydrogen is also obtained as a by- product of petroleum refining.

21. The electric arc 1s used for welding two or more pieces f metal;
the tremendous amount of heat being presented when the current moves
from one electrode to the other in a welding machine.

22. Very small transformers are cooled by the atmosphere, no special
cooling arrangements being necessary.

23. In roll size drawings, the drawing number and the title are also
placed on the back in order that they can be read when the drawing is
rolled.

24. Discs utilizing copper oxide coatings are used for rectification at
low voltages.
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VIIPAXKHEHUE 8. CBomHoe (koHTpoJsibHOE). llepeBenute
CIENYIONIE TIPEMIOKEHUSI Ha PYCCKUW S3BIK, ompenenuB Gopmy u
(GYHKIUIO TePYHIUS.

1. A simple barometer can be constructed by filling a long glass tube,
closed at one end, with mercury, and then carefully inverting the tube in a
dish of mercury, making sure that no air enters the tube.

2. In thermodynamics, work has a broader meaning that includes
mechanical work (for example, a crane lifting a steel beam), electrical
work (a battery supplying electrons to light the bulb of a flashing light),
and so on.

3. By passing a beam of electrons through a thin piece of gold foil,
Thomson obtained a set of concentric rings on a screen, similar to the
pattern observed when X- rays (which are waves) were used.

4. In discussing the properties of many- electron atoms, the concept
of effective nuclear charge is quite useful.

5. After all, most chemical reactions involve the making and
breaking of bonds.

6. It is estimated that every year in the United States up to 100,000
billion gallons of water are used for industrial cooling, mostly in electric
power and nuclear power production.

7. Cobalt is a bright, bluish- white metal; it is used in alloys such as
stellite, an alloy containing cobalt, chromium, and tungsten; the stellite is
used in making surgical instruments.

8. Esters are used in the manufacture of perfumes and as flavoring
agents in the confectionary and soft-drink industries.

9. Aluminum recycling is economically sound and avoids further
damage to the environment from mining.

10. The answers to these and other similar questions can usually be
obtained by applying chemical kinetics and the radiocarbon dating
technique.

11. One method extracts potash from surface deposits in salt lakes
and the other two work on underground deposits either by mining the solid
in a fashion similar to coal mining or by dissolving the potassium salts and
transporting the solution to the surface for processing.
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YITPAXKHEHMUE 9. Ceoanoe. [lepeBon u anaius -ing- Gpopm.

1. Figure 7.21 shows the two possible spinning motions of an
electron, one clockwise and the other counterclockwise.

2. The following examples illustrate the procedure for calculating the
number of electrons in orbitals and labeling electrons with the four
quantum numbers.

3. The boiling points of substances often reflect the strength of the
intermolecular forces operating among the molecules.

4. Mercury dissolves the silver and gold in an ore to form a liquid
amalgam, which is easily separated from the remaining ore; the gold or
silver is then recovered by distilling off the mercury.

5. However, supplies of oil and natural gas are being depleted at an
alarming rate, and research is under way to devise ways of making coal a
more versatile source of energy.

6. Another problem, this one associated with the burning of coal, is
the formation of sulfur dioxide from the sulfur- containing compounds.

7. Oxygen 1s a fundamental building block of practically all vital bio-
molecules, accounting for about a fourth of the atoms in living matter;
without it, a human being cannot survive for more than a few minutes.

8. Oxygen is also used as a bleaching agent for pulp and paper, in
medicine to ease breathing difficulties, in oxyacetylene torches, and as an
oxidizing agent in many inorganic and organic reactions.

9. Certain strains of soybeans growing in alkaline soil, which favors
the formation of iron hydroxides, generate and secrete into the soil
chelating agents that solubilize the iron needed for plant growth.

10. This property makes possible a nuclear chain reaction, which is a
self- sustaining sequence of nuclear fission reactions.

11. In less than a second, the reaction can become uncontrollable,
liberating a tremendous amount of heat to the surroundings.

12. The results of example 18.2 are consistent with many other
reactions, which allow us to state the following general rules.

13. In modern dentistry the material most commonly used for filling
decaying teeth is a composition known as dental amalgam.

14. In naturally occurring uranium minerals we should and do find
some lead- 206 isotopes formed by radioactive decay.

15. The properties of Laplace transformation that we have derived up
to this point enable us to solve many problems in engineering and physics
involving ordinary and partial differential equations.
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I''TABA 5. NEPEBOJ HHOUHHUTHUBHbIX OBOPOTOB
N KOHCTPYKIIMHU

NHpuHUTHB SBISIETCS OCHOBHOM TJIarojibHOW (hOPMOM, OT KOTOPOW
o0Opa3yloTcsi Bce JUYHbIe (DOPMBI Tjiaroja BO BCEX TpyMmax aHTIUHCKHX
BPEMEH B JICUCTBUTEIILHOM U CTpajaTelbHOM 3ayiore. Kareropus BpeMeHu
y UWHQUHUTHBA HOCUT OTHOCUTEIBHBIM XapakTep W HE HMEET
CaMOCTOSATEIIBHOIO BPEMEHHOT'O 3HAYEHUS. B aHTIIMHCKOM SA3BIKE UMEIOTCS
cienyomme popMbl MHPUHUTHUBA.

Infinitive Simple ynoTtpebnsercs s oOO3Ha4YeHUs JEUCTBUS,
OIHOBPEMEHHOI'0 € JEHCTBHUEM, KOTOPOE BBIPAXKAETCS TJIAroJIOM-
CKa3yeMbIM B JINYHOU (popme.

Infinitive Continuous o0o03Ha4aeT JEWCTBHE B IMPOIECCE €ro
pPa3BUTHS OJHOBPEMEHHO C JICMCTBHUEM, KOTOPOE BBIPAKAECTCS TJIarojioM-
CKa3yeMbIM B JINUHOU popme.

Infinitive Perfect oGo3nauaeT nelcTBHE, KOTOPOE MPEIIIECTBYET
JEUCTBUIO, BRIPAXKEHHOMY TJIaroJiOM-CKa3yeMbIM.

Infinitive Perfect Continuous 00o03HaAJaeT JICCTBHE,
MPOJOJIKABIIIEECS] B TEYEHUE OIPEIEIICHHOr0 IMEepUoJia BpPEMEHU H
MPEIIECTBOBABIIIEE JIEUCTBUIO, BEIPAXKEHHOMY TJIAr0JI0M-CKa3yEMBIM.

Bce ¢opmbl nHGUHUTHBA CTpagaTEILHOTO 3aJI0Ta YKa3bIBalOT Ha TO,
4TO JACHCTBHUE, BBIPAKEHHOEC WH()PUHUTUBOM, HAMPABJICHO HA JIMIO WU
npeMer.

Active Passive

Simple Infinitive to translate to be translated

Continuous Infinitive | to be translating -

Perfect Infinitive to have translated to have been translated

Perfect Continuous | to have been translating -

Cnoco6 nepeBosa MHOUHUTHBA HAa PYCCKHUM SI3BIK 3aBUCUT OT €rO
GyHKIIMM B TOPENJIOKEHHUH. SBISISICH HENWMYHOW (opmoil riarona,
MHOUHUTUB BBINIOJHIET B MPEIOKEHUH CIEAYIOIUME CHUHTAKCUYECKUE
(YHKIMM, a UMEHHO: MOJAJIeXKAIIero, MJOMOJHEHUs, OOCTOSTENIbCTBA,
OTpe/eeHUsl, IMEHHOM 4acTH COCTAaBHOI'O MMEHHOI'O CKa3yeMOro U 4acTu
COCTABHOTO TJIaroJIbHOTO CKa3yeMOro.
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1. U"npuHUTHUB B
byHKIUU
MOITIEKAIIETO
MEePEBOAUTCS
HEONPEICIICHHON
dbopmoii riaromna.

2. Undunutus

a) KaK 9acTh UMEHHOT'O
CKa3yeMoro nociie
MOITIEKAIIETO
MEePEBOAUTCS
HEONPEICIICHHON
dbopmoii riaromna.

0) KaK COCTaBHOE
TJIarOJIbHOE CKa3zyemoe
MOCJIe TJIaroJioB,
0003HaYaOIINX
Hayayo, MIPOTeKaHue 1
3aBEPIICHHE
MPOIIECCOB U KakK
MOJIAJIbHOE CKa3yeMoe,
MocJie MOJATbHBIX
TJIaroJioB.

3. UupuHUTHUB B
(GyHKIUA TOTIOTHESHUS
MEPEBOIUTCA:

a) HeoIpeAeICHHOU
dbopmoii, eciu
UCIIOJIb3YETCs B
MpoCThIX hopMax u

0) NpuaaTOYHBIM
TOTIOTHUTETHHBIM
MPEITIOKEHUEM C
COIO30M YTO WJIU
YTOOBI.

4. UnuHuTHUB B
GyHKIUM OnpeiesIeHUs]
CTOUT Cpa3y MocJe
CYIIECTBUTENHHOTO H

To prove this law
experimentally 1s

very difficult.

It 1s difficult to prove
this law.

Your work 1is to
observe the rise of
temperature.

The aim of our
research work 1is to
find the necessary
data for our
experiments.
Nuclear physics
began to play a
leading role in the 20-
th century.

Chemists try to find

new  methods  of
inorganic  polymer
synthesis.

A rocket engine must
combine very small
weight with immense

power.
He likes to speak
with us on this
subject.

The engineers were
glad to have obtained
such good results in
the latest tests of the
new model.

The experiments have
shown  that  the
amount of work to be
used for producing a
given amount of heat
is the same under all

0Ka3aTh ATOT 3aKOH
AKCIIEPUMEHTAJILHO
O4Y€Hb TPYJIHO.
TpyaHo goka3atb 3TOT
3aKOH.
Bama pa6ora
3aKJIFOYaeTCs B TOM,
yTOOBI HAOIIOJaTh 3a
ITOBBIIIIEHUEM
TeMIepaTyphl.
Llenp Hammx
HCCIIEeJOBAHUN COCTOUT
B TOM, YTOOBI HAUTHU
HEOOXOQUMBIE TaHHBIE
JUTST HAIIIAX OIIBITOB.
SAnepnas puzuka
HayaJia UrpaTh
BEAYIIYIO poJib B 20
BEKeE.
XHWMHUKH OBITAIOTCS
HAWTH HOBBIE CIIOCOOLI
HEOPraHUYECKOTO
CUHTE3a MOJIMMEPOB.
PaketHslil nBUraTenb
JIOJDKEH COYETATh
HEeOOJILIION BEC U
OTPOMHYIO MOIITHOCTb.
OH J1100UT FOBOPUTH C
HaMU Ha 3Ty TEMY.
Nuxenepsl ObUIH
pajibl, YTO JOCTUTIIU
TaKHUX XOPOIIUX
pe3ynabTaToOB MpHU
ITOCJIE THUX
HWCOBITAaHUSIX HOBOM
MOJIEJIH.
OmnpITH MOKA3aJIx, YTO
KOJIMYECTBO Pa0OTHI,
KOTOpOE€ HEOOXO0IUMO
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MIePEBOIUTCS conditions. U3PACXOJI0BAThH JIJISI
MPUAATOYHBIM MOJTyYSHUS JaHHOTO
OTIpeIeTUTETHHBIM KOJIMYeCTBa TeIia,
MIPEAJIOKEHUEM C SIBJISIETCS] OJTMHAKOBBIM
100aBIICHUEM CJIOB IIPHU BCEX YCIOBUSX.
CIIeTyeT, JOJKEH,

HEOOXOIUMO.

NHpuHUTUB KpoMe NpsIMBIX (PYHKUMNA y4acTByeT B OOpa3OBaHHUU
CIIOXHBIX HMH()PUHUTUBHBIX 000pOoTOB. Takue 0OOpPOTHI B AHIIMICKOM
A3bIKE€ BCTPEYAOTCS OYEHb IMIMPOKO M BCETJla paBHO3HAYHBI IPUAATOYHBIM
IPEIIOKEHUSIM.

1.00bexTHBIN uMHPUHUTHBHBIN 000poT (Complex Object) wm
KOCBEHHOE JIONOJIHEHUE - 3TO COYETAHUE HMMEHH CYIIECTBUTEIBHOIO B
o0lIeM Majexe WIM MECTOUMEHHUS B OOBEKTHOM (KOCBEHHOM) MaJeXe C
UHOUHUTUBOM, KOTOPOE BBICTYNAET KaK E€JUHBIA YJIeH NPEeJIOKEHUS —
CIOXHOE nomnonHeHue. Ciaeayer OTMETUTh, YTO CJO0KHOE JOMOJHEHUE
YHOOTPEOJISIETCSL TMMOCE TJIarojioB C MIMPOKUM KPYroM 3HAY€HUl. ITOT
00OpOT OOBIYHO TIEPEBOJUTCS HA PYCCKUU S3BIK  OPUAATOUYHBIM
JOTIONTHUTENbHBIM TPEAJIOKEHUEM C COI03aMU YTO WJIM YTOOBI, MPUYEM
UH(QUHUTUB Oyzaer NEPEBOIUTHCS IJ1IaroJIOM-CKa3yeMbIM B
COOTBETCTBYIOIIEM BPEMEHH.

IIpumep: He asked the engineer to define the unit of resistance more
accurately.

[lepeBon: On mnompocui, YTOObI HHXEHEP OMNPENeNHSl EIUHHUILY
COIPOTUBIICHHUSA O0Jiee TOYHO.

[Tpumep: We thought them to have taken part in that expedition.
[lepeBox: MblI jaymMand, 4TO OHH TPUHHAMAIN yYacTHEe B TOH
IKCIICTUITIH.

IIpumep: We know him to be the first inventor of an electrical
measuring instrument.

ITepeBoa: Mbl 3HaeM, YTO OH SBJISIETCS TEPBBIM H300peTaTeaeM
3JIEKTPUYECKOTO U3MEPUTENIBHOTO prlopa.

[Tpumep: We expect the design of this engine to be published in the
latest issue of the magazine.
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ITepeBoa: Mbl Okuj1aeM, YTO KOHCTPYKIMS 3TOTO JBUraTelist OyaAeT
ony0JIMKOBaHA B MOCIEIHEM HOMEPE KypHaJa.

CrnenyeTt 3HaTh, YTO MHPUHUTUB B 3TOM 000pOTE yHmoTpeOaseTcs
0e3 yacTuIsl to mocJe TIaroyioB to hear, to see, to watch, to notice, to feel,
to make, to help mo npaBunam aHrIMHCKON TpaMMaTHKH.

[Tpumep: We see the water boil in the boiler.
[lepeBoa: MbI BUAMM, YTO BOJA KUITUT B KOTJIE.

2. CyObexTHbli WHOUHUTHBHBIM 000poT (Subjective with the
Infinitive Construction) mnpeacTaBiasieT coO0W  CIOKHOMOAYUMHEHHOE
peIoKEeHNe, B KOTOPOM TJIABHOE MPEJIOKEHUE BBIPAKEHO TJIarojioM B
CTpajJaTeIbHOM  3ajlore, a TMpUAaTodHas  4acTh  COCTOUT W3
CYIIECTBUTEIPHOTO WJIM JIMYHOTO MECTOMMEHHS U WH()UHUTHBA,
CBSI3aHHOTO C HUM I10 CMBICITY.

IlepeBon Bcell KOHCTPYKIIMM OOBIYHO HAYMHAETCS CO CKa3yeMOro
TJIABHOTO TPEUIOKEHUs, KOTOpOE€ TEpPEeBOAUTCS Ha PYCCKUM S3BIK
HEOMNPEICNEHHO-JIMYHBIM TIPEAJIOKEHUEM (HAmp. TOBOPST, COOOIAOT).
Cy1iecTBUTENBFHOE UM MECTOUMEHHE CTAHOBUTCS TOJICKAIUM PYCCKOTO
PHUIATOYHOTO JOTIOTHUTEIFHOTO TPEIJIOKEHUsI, a WH(QUHUTUB €ro
CKa3yeMbIM, COTJIACYIOIINMCS C HUM B JIUIIE U YUCIIE.

[Tpumep: The atom is said to be the smallest part of a substance.
ITepeBoa: I'oBopsAT, YTO aTOM SBJSIETCS MEIbYAMIICH YacTULEH
JIFDOOTO BEIECTBA.

[Tpumep: This discovery is considered to be of special value for this
branch of industry.

[MepeBox: CumraeTcsi, YTO ITO OTKPBLITHE MPEJICTABISIET OCOOYIO
BaYKHOCTD JIUISI 9TOM OTpaciii MPOMBIIIICHHOCTH.

CyOBEKTHBI 000pPOT TAKXKE MOXKET yHOTPEOJAThCA C OTIAEIbHBIMU
rJIarojiaMu, KOTOphIE TI0 CBOEMY 3HAYEHHUIO TOXE CBS3aHBI C
MO3HaBaTeIbHBIMK  TIpOIleCCaMU, a WMEHHO, TJIarojbl to appear
(okazaTbes), to turn out (okaspiBaThes), to seem (kazaTbes), to happen
(ciydaThcesi) U to prove (0Ka3biBaTh). B HAy4YHO-TEXHUYECKOW JIUTEpaType
rarojsl to appear u to happen B cyObeKTHOM 000POTE 4acCTO MEPEBOJATCS
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CJIOBaMH: TMO-BUIAMMOMY, CIIy4ailHO. OTH TJIarojbl CTOST B TJIaBHOM
MPEIIOAKECHUN TOIBKO B ICUCTBUTEIBHOM 3aJIOTE.

[Ipumep: The variety of purposes electricity is used for nowadays
seems to be endless.

[TepeBoa: Kaxkercs, 4TO cerogHs pa3HOOOpPa3HBIC BO3MOXKHOCTH
NPUMEHEHUS 3JICKTPUYECTBA SIBIISIOTCS OCCKOHCYHBIMHU.

ITpumep: The Moon and Venus appear to possess very weak
magnetic fields.

ITepeBon: OxaswiBaetrcsi, uto Jlyna u Benepa o0mamaioT o4YeHb
C1a0bIMU MAarHUTHBIMU TIOJISIMH.

[Tpumep: At present the most important examples of semiconductors
turned out to be silicon and germanium.

[TepeBon: Oxazanoch, 4TO B HACTOSIIEE BPEMsS CaMHUMHU Ba)KHBIMU
IpUMeEpPaMu TOJIYITPOBOTHUKOB SIBJITFOTCSI KDEMHHM ¥ Te€PMaHU.

CyObekTHBIH WH(QUHUTUBHBIA 000pPOT TakKe yHoTpeOseTcs ¢
yCTOMUMUBBIMH BBIpakeHusMHu to be likely (BepositHo), to be unlikely
(ManoBeposTHO), to be certain (ompeaeseHHO, HECOMHEHHO), to be sure
(00s13aTeNbHO), KOTOpPHIE 3aHMUMAIOT MECTO IJlaroja B TJIaBHOM YacTH.
[TepeBoa Takux OPEJIOKEHUN OCYIIECTBISIETCA IO TOW KE CXEME, KaK U
PEABITYIHE KOHCTPYKITHH.

[Tpumep: Under these conditions the output is likely to increase.
ITepeBoa: BepodTHO, (4TO) IPU ATUX YCIOBUSX BBITYCK MPOAYKIHUH
YBEITUIUTCSI.

[Ipumep: The construction of this dam is certain to be completed in
two months.

ITepeBon: HecoMHEHHO, (YTO) CTPOUTENBCTBO ATOM JaMOBI OyaeT
3aBEpIIEHO Yepe3 JBa MecsIla.

5. NHpUHUTHUB MOKET UMETh (PYHKIIUIO OOCTOSITENHCTBA €U, €CIU
CTOMT IOCJe coro3a in order (to) st Toro, ytoObl. Takol MHOUHUTHUBHBIN
000poT OyAeT MepeBOAUTHCS HA PYCCKUU  S3bIK  MPUIATOYHBIM
OOCTOSITEIbCTBEHHBIM O0OPOTOM WJIM CYIIECTBUTENIBHBIM C TMPEIOrOM
11si. UTHGUHUTUBHBIN 00OpOT 1€ OOBIYHO CTOUT B Hayaje aHTIUNUCKOTrO
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NPEUIOKEHUST M BCErJia BbLACISETCS 3aliaToi, 4YTOObl HE IMyTaTh €ro
npyroi (QyHkuuet wmHPUHUTHBA Kak mojuiexamiero. Ecnmu ke Takoit
00OpOT CTOUT B KOHIIE MIPEJIONKEHHUS, TO 3aMATasI OTCYTCTBYET.

[Tpumep: To make the resistance of the voltmeter large, a coil of high
resistance is placed in series with the moving coil.

[lepeBon: st TOro, YTOOBI JiesiaTh CONPOTHBIICHHWE BOJBTMETPA
BBICOKMM, K TIOJBIDKHOKW KaTyIIKe ITOCJIEAOBATEIbHO MOJKIIOYAOT
KaTYIIKy C OOJBIITUM COTIPOTHUBIICHUEM.

N B 3aBepmieHnu omnucaHus (GyHKOUH WHOUHUTHBA CIEAYET
OTMETUTH €IIl€ OJIHY KOHCTPYKIIMIO C WH(PUHUTUBOM, TJ¢ HHOUHUTUB
y4acTByeT B  OOpa3oBaHMHM  CIIOKHOTO  000pOTa,  HMMEIOIIETO
JIONOTHUTENILHOE 3Ha4YeHHUE mociie riaarojioB to find, to consider, to make,
to think. B atom obGopote dopmanbHOe CI0BO it Ha PYCCKHUM SI3BIK HE
IePEeBOAUTCS, & UHPUHUTUB UMEET POpMaibHYIO0 (QYHKIHIO TOTOJHEHHUS.
Yamre Bcero Takasi KOHCTPYKITUS TIEPEBOAUTCS OJHUM PACTIPOCTPAaHEHHBIM
IIPEIOKCHUEM.

[TIpumep: We consider it necessary to find the data to proceed with
our experiments.

[TepeBoa: Mbl cuntaeM HEOOXOAMMBIM (UTO?) HAUTH HaHHBIC IS
IIPOJOJIKCHHS HAIIIUX OIBITOB.

VYupaxuenue 1. Beigenute nHQUHUTUB B PYHKIIUM MOJJIEKAIIETO.
[IepeBenuTe MPEIIOKEHNUS HA PYCCKUAM S3BIK.

1. Before we discuss reactions involving these compounds, it is
useful first to examine their general properties and definitions.

2. Since it is not possible to form methane by reacting hydrogen gas
with graphite, there is no way of directly measuring the enthalpy change.

3. It took a long time to realize- and an even longer time to accept-
that the properties of atoms and molecules are not governed by the same
laws that works so well for larger objects.

4. This concept was totally alien to the way physicists had thought
about matter and radiation, and it took a long time for them to accept it.
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5. According to the laws of optics, it is impossible to form an image
of an object that is smaller than half the wave-length of the light used for
the observation.

6. Finally, it is useful to remember the following facts about electron
shielding.

7. It takes considerably more energy to remove the second electron.

8. It 1s important to understand the choice of concentration unit here.

9. Note that it is possible to change the pressure of a system without
changing its volume.

10. The lead storage battery can deliver large amounts of current for
a short time, such as the time it takes to start up the engine.

11. Because of these undesirable properties there is a need to limit its
use.

12. On the other hand, it is certainly convenient to think of orbitals in
terms of specific shapes, particularly in discussing the formation of
chemical bonds between atoms.

13. For this reason, it is important to indicate the margin of error in a
measurement by clearly indicating the number of significant figures, which
are the meaningful digits in a measured or calculated quantity.

14. In graduating the altimeter, it is necessary to assume an ideal
atmosphere and usually the temperature of this atmosphere is taken as
being 50°F.

15. To build up a magnetic field requires the expenditure of a certain
amount of energy.

16. It 1s essential for the operators to be screened behind the lead
baffles and tanks of water which absorb the neutrons produced.

17. It 1s impossible for the molecules in one layer to vibrate without
setting the molecules in the neighbouring layers in vibration.

VYrupaxHenue 2. Boiaenute WHQUHUTUB B (PYHKIMU CKa3yeMoOro.
[lepeBeauTe NpEIOKEHUSA HA PYCCKUM SA3BIK.

1. Another way to observe the non-ideality of gases is to lower the
temperature.

2. Cooling a gas decreases the molecules’ average kinetic energy,
which in a sense deprives molecules of the drive they need to break away
from their mutual attractive influences.
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3. The characteristic lines in atomic spectra can be used in chemical
analysis to identify unknown atoms, much as fingerprints are used to
identify people.

4. One approach is to make use of the known boiling points of the
element’s immediate neighbors in the same group.

5. One way to compare the properties of the representative elements
across a period is to examine the properties of a series of similar
compounds.

6. In Chapter 5 we saw how the kinetic molecular theory could be
used to explain the behavior of gases.

7. The structure of metallic crystals is the simplest to deal with, since
every lattice point in a crystal is occupied by an atom of the same metal;
metallic crystals are generally body-centered cubic, or hexagonal close-
packed.

8. The other factor that needs to be considered is the disorder or
randomness that results when solvent molecules mix to form a solution.

9. These examples give some idea of how inventive chemists must be
in studying reaction mechanisms, but you must realize that for complex
reactions it is impossible to prove the uniqueness of any particular
mechanism.

10. Your first step is to take a careful look at the balanced equation
for the production of ammonia.

11. Your main objective is to obtain a high yield of the product while
keeping the production costs down.

12. The best way to fight tooth decay is to eat a diet low in sugar and
always brush one’s teeth immediately after eating.

13. The most obvious approach is to coat the metal surface with
paint.

14. Our first step is to calculate the quantity of charge in coulombs
passing through the cell.

15. As you know, hydrogen gas can be obtained from water by
electrolysis, but this method consumed too much energy; a more attractive
approach, which is currently in the early stages of development, is to use
solar energy to “split” water molecules.

16. The earliest practical use of helium was to replace hydrogen as a
lifting gas in balloons.

17. The following characteristics of the transition metals are both
interesting to consider and important to understand.
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18. Like the magnetic confinement approach, laser fusion presents a
number of technical difficulties that still need to be overcome before it can
be put to practical use on a large scale.

19. The basic activities of the chemical industry are to isolate raw
materials and to prepare key intermediates and finished products.

20. The best way to understand the current is to see how it acts in a
circuit.

21. The first step is to construct a force diagram showing all of the
forces exerted on the block.

22. The chief reason for the use of such bearings in machinery is to
reduce wear and simplify lubrication problems.

VYrupaxunenue 3. Beinenure mHGUHUTUB B (DYHKIIMU OIpEACIICHHUS.
[lepeBeauTe MpeIOKEHUST HA PYCCKUH S3BIK.

1. Our ability to measure properties depends to a large degree on the
current state of technology.

2. There are many ways to demonstrate the existence of atmospheric
pressure. One example is our ability to drink through a straw.

3. The equation to solve this problem was formulated by Maxwell in
1860.

4. Attempts to account for this dependence in terms of established
wave theory and thermodynamic laws were only partially successful.

5. The only way to resolve the dilemma is to accept the idea that light
possesses both particle-like and wave-like properties.

6. Alkaline earth metals have no tendency to pick up an extra
electron.

7. We observed earlier that oxygen has a tendency to form the oxide
ion.

8. Eventually, at a sufficiently low temperature, the molecules no
longer have enough energy to break away from one another’s attraction.

9. We have seen that one property of liquids 1s their tendency to
assume the shapes of their containers.

10. Furthermore, because of their shape the molecules have a great
tendency to become entangled rather than to slip past one another as the
molecules in less viscous liquids do.

11. Conversely, an effective way to preserve foods is to store them at
subzero temperatures, thereby slowing the rate of bacterial decay.
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12. Therefore we cannot compare the relative strengths of all acids
on the basis of their readiness to lose a proton in aqueous solution.

13. There are many ways for the cards to be out of sequence but only
one way for them to be ordered according to our definition.

14. The tendency for iron to oxidize is greatly reduced by alloying
with certain other metals.

15. Ozone is mainly used to purify water, to deodorize air and
sewage gases, and to bleach waxes, oils, and textiles.

16. No stable compounds of helium have ever been prepared; hence
there is no chemistry of helium to speak of.

17. If nuclear fusion is so great, why isn’t there even one fusion
reactor producing energy? The basic problem is finding a way to hold the
nuclei together long enough, and at the appropriate temperature, for fusion
to occur.

18. During World War 2 a shortage of natural rubber in the US
prompted an intensive program to produce synthetic rubber.

19. Effective ways to cool power plants while doing only minimal
damage to the biological environment are being sought.

20. Because of these undesirable properties there is a need to limit its
use.

21. The second condition of equilibrium is that the tendency to rotate
should be zero.

22. Since heat and work are convertible, the most important thing to
know about any device for this purpose is its efficiency.

23. One of the most important things for the pilot to know is how
high he 1s flying.

24. The time required for the pulse to travel to and from the target is
very short.

25. As the forces are balanced there will be no tendency for the
vessel to move.

Yupaxnenue 4. Breigenure mHOUHUTHB B (PYHKIUHA JTOMOJTHEHHUS.
[IepeBenuTe MPEIIOKEHNUS HA PYCCKUAM S3BIK.
1. Figure 2.17 shows the two allotropes of carbon- graphite and

diamond. Looking at the figure, you may find it hard to believe that both
substances are made of the same carbon atoms.

75



2. We frequently find it convenient to prepare a les concentrated
solution from a more concentrated solution; the procedure for this
preparation is called dilution.

3. In cases where the identity of the original compound is known, the
gravimetric analysis technique allows us to determine the concentration of
the solution containing the compound, as the next example shows.

4. Our discussion of calorimetry- that is, the measurement of heat
changes- will depend on an understanding of specific heat and heat
capacity, so let us consider them first.

5. Quantum theory allows us to predict and understand the critical
role that electrons play in chemistry.

6. Radiant energy absorbed by the atom causes the electron to move
from a lower- energy orbit to a higher- energy orbit.

7. Before we examine the periodic variations in chemical properties,
we need to discuss two concepts that play important roles in determining
whether atoms of the elements will preferentially form ionic or molecular
compounds: 1onization energy and electron affinity.

8. lonization energy and electron affinity are two characteristics that
help chemists understand the types of reactions that elements undergo and
the nature of the elements’ compounds.

9. Electro-negativity not only helps us draw the correct Lewis
structures, but also enables us to distinguish between covalent compounds
and ionic compounds.

10. However, there is a simple procedure that allows us to predict
with considerable success the overall geometry of a molecule if we know
the number of electrons surrounding a central atom.

11. The lack of strong forces between molecules allows a gas to
expend to the volume of its container.

12. The surface tension of water causes this film to contract, and as it
does, it pulls the water up the tube.

13. Since the boiling point is defined in terms of the vapor pressure
of the liquid, we expect the boiling point to be related to the molar heat of
vaporization.

14. In terms of the collision theory of chemical kinetics, then, we
expect the rate of a reaction to be directly proportional to the number of
molecular collisions per second, or to the frequency of molecular
collisions.

15. Alternating the polarity (that is, + and-) on specially constructed
plates causes the particles to accelerate along a spiral path.
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16. Although we command the scientific knowledge to design such a
reactor, the technical difficulties have not yet been solved.

17. We know an alternating current to be continually changing by
rising, falling and changing direction.

18. We know pressure to be required for forcing water through a
pipe.

19. We know the cell to be consisted of two plates of conducting
material assembled together and immersed in an electrolyte.

20. We assume the gas to be an invisible weightless fluid called
“caloric”.

21. Suppose a given number of electrons to make their way between
the 1ons of a copper wire.

22. Heat absorbed by a liquid causes the liquid to evaporate.

23. We want you to take into consideration that voltage, resistance
and capacity are the three important properties to influence the flow of
current in an electric circuit.

24. During daytime the land near the coast becomes warmer than the
near-by sea and this causes he air over the land to warm up.

25. The open-ended tube allows the full force of the air flow to pass
along the metallic tube to the instrument n the cockpit which contains a
diaphragm.

VYupaxHenue 5. Beinenure "HOUHATUB B (DYHKIIMM OOCTOSATENHCTBA.
[lepeBenuTe MpeaJIOKEHUS Ha PYCCKUN A3BIK.

1. The second hypothesis suggests that, in order to form a certain
compound, we need not only atoms of the right kinds of elements, but the
correct numbers of these atoms as well.

2. To denote molecules we combine these symbols into chemical
formulas.

3. To begin our study of nomenclature, the naming of chemical
compounds, we must first distinguish between inorganic and organic
compounds.

4. The largest consumer of lime is the steel industry, which uses the
basic properties of lime to remove acidic impurities in iron ores.

5. Thus even in the case of helium, which contains two electrons, the
mathematics becomes too complex to handle.
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6. However, like everything else in science the standard group
notation in the periodic table continues to change in order to reflect new
discoveries, trends, and developments.

7. Thus liquids are much more difficult to compress than gases and
much denser under normal conditions.

8. To see how the rate of a chemical reaction is actually measured,
we will consider a specific example: the reaction of molecular bromine
with formic acid.

9. To distinguish this rate from the average rate, we call it the
instantaneous rate.

10. Most metals occur in nature in a chemically combined state as
minerals; a mineral deposit concentrated enough to allow economical
recovery of a desired metal is known as ore.

11. The alkali metals have low melting points and are soft enough to
be sliced with a knife; these metals all possess a body- centered crystal
structure with low packing efficiency.

12. To react with the aluminum nuclei, the A-particles must have
considerable kinetic energy in order to overcome the electrostatic repulsion
between themselves and the target atoms.

13. In nuclear fission a heavy nucleus (mass number >200) divides to
form smaller nuclei of intermediate mass and one or more neutrons.

14. It is estimated that the human body contains about 100,000
different kinds of protein molecules; to understand the properties of a
protein molecule, we must know its structure.

15. The work of Pauling’s group was a great triumph in protein
chemistry; it showed for the first time how to predict a protein structure
purely from the knowledge of the geometry of its fundamental building
blocks.

16. To find the state of a mass of a gas, we must know three things
about it, namely, its volume, its pressure and its temperature.

17. To compare sources of illumination, a standard source of
illumination 1s necessary.

18. Scale maps are miniature representations of the Earth’s surface
with various recognized symbols to show certain features.

19. A small condenser and resistor are attached across the contacts to
save the contacts from burning.

20. Scale maps are miniature representations of the Earth’s surface
with various recognized symbols to show certain features.

21. The air must be compressed to occupy a smaller volume.
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22. One must know beforehand whether sufficient current will flow
through the circuit in order to perform the work to be done.

23. To be properly understood, the rules of safe work is to be
explained once more.

24. For the system of forces to be in equilibrium, each force must be
the equilibrant of the system.

25. To cut down the flow of water in a given pipe you need to shut
off a valve 1in that pipe.

Yopaxunenue 6. Onpenenure Gopmy U (yHKIUIO HUHQUHUTHBA B
PEIIOKEHUSAX U TIEPEBEAUTE UX HA PYCCKUMN SA3BIK.

1. Perhaps the best way to appreciate the scientific method is to
follow the steps of scientists in solving a particular problem.

2. To see how quantum mechanics changed our view of the atom, let
us look at the very simplest atom, the hydrogen atom, with one proton and
one electron.

3. To take the electron spin into account, it is necessary to introduce
a fourth quantum number, called the electron spin quantum number.

4. One way to illustrate the effect of electron shielding is to look at
the energy required to remove an electron from a many- electron atom.

5. The terms “electrical conductivity” and “thermal conductivity” are
used qualitatively here to indicate an element’s ability to conduct
electricity and heat.

6. Another property of atoms that greatly influences their chemical
behavior is their ability to accept one or more electrons.

7. To illustrate what we mean by the study of reaction mechanism,
let us consider the reaction between nitric oxide and oxygen.

8. First, we collect data (measurements of rates). Second, we analyze
these data to determine the rate constant and the order of the reaction, and
we write the rate law.

9. In general, the equilibrium constant helps us to predict the
direction in which a reaction mixture will proceed to achieve equilibrium
and to calculate the concentrations of reactants and products once
equilibrium had been reached.

10. Keep in mind that equation 15.3 is simply a definition designed
to give us convenient numbers to work with.
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11. The advantages of using interstitial hydrides are as follows: (1)
many metals have a high capacity to take up hydrogen gas- sometimes up
to three times as many hydrogen atoms as there are metal atoms; (2)
because these hydrides are solids, they can be stored and transported more
easily than gases or liquids.

12. Most helium produced today is used in the space industry to
pressurize rocket fuels, as a coolant, and as a substance to dilute oxygen
gas in spacecraft atmospheres.

13. For a chain reaction to occur, enough uranium-235 must be
present in the sample to capture the neutrons.

14. A large - scale experiment is under way to use bacteria to break
down the crude oil spilled by oil tankers.

15. To be sure, it will take a tremendous effort (both time and
money) to clean up our land, water, and air, but this is a small price to pay
considering that the future of the Planet is at stake.

16. To begin learning how a diesel engine works, let’s see what
happens inside the engine, step by step.

17. To reduce the problem to its essential terms, imagine that the
cylinders are of nearly the same size so that the liquid layer between them
is small.

18. The problems of jet propulsion and gas dynamics to have been
discussed in detail were only mentioned.

19. This model needs to be constructed by placing on the horizontal
surface portions of cylinders which directrices are similar to those of the
electrodes under investigation.

20. Some forces should be applied to the control surfaces to
overcome the stability of the airplane.

21. We know the velocity of a particle to be continuously changing if
this particle has non-uniform motion.

22. There is a natural tendency for all carburetors to give an
increasingly rich mixture as engine speed and altitude increases.

23. To find the power of an alternating current it is necessary to
multiply the effective current by the effective voltage provided the current
and voltage are in phase.

24. In flight aircraft must report their position and the most obvious
way to do it is to give the bearings and distance of the aircraft from any
well-known landmark, light house or light-vessel.
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25. As to aluminum, one of the difficulties to be overcome is that the
temperature range over which aluminum can be forged satisfactorily is
rather narrow.

VYnpaxxnenue 7. Beigenure B OPEMIOKEHUSIX  CYOBEKTHBIM
UHOUHUTUBHBINA 000POT U MEPEBEIUTE UX HA PYCCKUI SI3BIK.

1. A chemical element is said to exhibit allotropy when it occurs in
two or more forms; the forms are called allotropes.

2. An element is said to be oxidized if its oxidation number increases
in a reaction; if the oxidation number of the element decreases in a
reaction, it 1s said to be reduced.

3. Thus, diffusion of gases always happens gradually, and not
instantly as molecular speeds seem to suggest.

4. A gas that satisfies these two conditions is said to exhibit ideal
behavior.

5. Bohr’s treatment 1s very complex and is no longer considered to be
correct in all its details.

6. Such discrepancies suggest that some fundamental property other
than atomic mass is the basis of the observed periodicity; this property
turned out to be associated with atomic number.

7. Thus each pair of these elements is said to exhibit a diagonal
relationship.

8. Two atoms held together by one electron pair are said to be joined
by a single bond.

9. One feature of Kevlar’s structure which is thought to contribute to
its unusual strength is the fact that it is quite rigid.

10. Benzene is a toxic substance and is considered to be a
carcinogen.

11. It seems logical to assume- and it is generally true- that chemical
reactions occur as a result of collisions between reacting molecules.

12. The inability of a solvent to differentiate among the relative
strengths of all acids stronger than the solvent’s conjugate acid is known as
the leveling effect because the solvent is said to level the strengths of these
acids, making them seem identical.

13. A reaction that does occur under the given set of conditions is
called a spontaneous reaction; if it does not occur under that set of
conditions, it is said to be non-spontaneous.
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14. This quantity turns out to be entropy, as we will see shortly. A
new deck of cards is arranged in an ordered fashion (the cards are from ace
to king and the suits are in the order of spades to hearts to diamonds to
clubs), but once the deck is shuffled, the cards appear disordered both in
numerical and in suit sequence.

15. Although the reactions involved are quite complex and not
completely understood, the main steps are believed to be as follows.

16. A number of methods have been devised to protect metals from
COrrosion.

17. Although the transition metals are less electropositive (or more
electronegative) than the alkali and alkaline earth metals, their standard
reduction potentials seem to indicate that all of them except copper should
react with strong acids such as hydrochloric acid to produce hydrogen gas.

18. Plants deficient in iron are likely to develop a disorder known as
iron chlorosis, evidenced by yellowing leaves; iron chlorosis particularly
affects the yield of fruit from citrus trees.

19. In this situation the mass of the sample 1s said to be subcritical.

20. Alkanes are generally not considered to be very reactive
substances. However, under suitable conditions they undergo several kinds
of reactions- including combustion.

VYopaxunenue 8. IlepeBegute mnpeniokeHUs ¢ CYOBEKTHBIM
UH(OUHUTUBHBIM 000OPOTOM Ha PYCCKHUH S3BIK.

1. Even in cases when a chemical is known to be totally harmless to
humans and vegetation, its long- termed effect on the environment cannot
be easily assessed.

2. a-rays or o-particles were found to be particles with a positive
charge of +2.

3. The nature of radiation that was doing this was not known,
although it seemed to resemble X-rays in being highly energetic and not
consisting of charged particles.

4. Any element, such as uranium, that exhibits radioactivity is said to
be radioactive.

5. Real water vapour and steam are known to be completely
invisible.
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6. A rod of ebonite which has been rubbed with flannel is found to
have the property of attracting light objects such as pieces of paper, cork,
etc.

7. When heat is transferred from one part of the body to another
without any progressive motion of the parts of the substance, the heat is
said to be transferred by conduction.

8. A book lying on the table is expected to keep its position without
difficulty as one knows it to be in a state of equilibrium.

9. Heat is said to reach the cooler end of the rod by conduction along
or through the material of the rod.

10. All metals are known to consist of minute particles called
molecules.

11. The turning effect of a force about a pivot is found to depend on
the distance of the force from the pivot.

12. Because of the ability of attracting iron this ore is said to be a
magnet.

13. The current and the voltage are said to have been out of phase
with one another as the load of the current was inductive.

14. The cathode was reported to be able to give an emission of up to
800 amperes per square centimeter at 1.000°C.

15. The sun is known to represent a mass of condensed gases and
vapours.

16. Certain properties of matter are considered to be always the same
under definite conditions.

17. The number of protons was assumed to be sufficient to account
for the atomic weight.

18. The acceleration of an automobile is said to be positive when
force is supplied by the motor to speed up the car.

19. If the valve in the cylinder appears to move too easily, it should
be replaced immediately.

20. Uranium is known to give off a, B, and y- rays.

21. The melting point of ice i1s known to be lowered by the
application of pressure.
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VYopaxunenue 9. CBogHoe (KoHTpoJibHOE). Omnpenenuts GopMy u
¢yskiuio nauautuBa. [lepeBectu npeaioxKeHns Ha pyCCKUH S3bIK.

1. In chemistry, we often deal with numbers that are either extremely
large or extremely small. These numbers are cumbersome to handle, and it
1s easy to make mistakes when using them in arithmetic computations. It
would be easy for us to miss one zero or add more zero after the decimal
point. To handle these very large and very small numbers, we use a system
called scientific notation.

2. This statement seems obvious today, for we normally expect all
molecules of a given compound to have the same composition, that is, to
contain the same numbers of atoms of its constituent elements.

3. The importance and usefulness of the periodic table lie in the fact
that we can use our understanding of the general properties and trends
within a group or a period to predict with considerable accuracy the
properties of any element, even though that element may be unfamiliar to
us.

4. To estimate the enthalpy of a reaction, then, all we need to do is to
count the total number of bonds broken and formed in the reaction and
record all the corresponding energy changes.

5. To begin with, we will consider reactions in which the reactants
and products are in the same phase.

6. Assuming that no lead was present when the mineral was formed
and that the mineral has not undergone chemical changes that would allow
the lead- 206 isotope to be separated from the parent uranium- 238, it is
possible to estimate the age of the rocks from the mass ratio of Pb- 206 to
U- 238.

7. It should be kept in mind that it is virtually impossible to
anticipate all the problems of running a reaction on an industrial scale, and
the many chemical engineers and chemists employed in the industry are
constantly seeking ways to improve the efficiency of the process and to
minimize pollution to the environment.

8. The neon atom is thus predicted to be diamagnetic, which is in
accord with experimental observation.

9. Since an electron has no well-defined position in the atom, we find
it convenient to use terms like electron density, electron charge, or charge
cloud to represent the probability concept.
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10. Quantum mechanics tells us that three quantum numbers are
required to describe the distribution of electrons in hydrogen and other
atoms.

11. In carrying out a dilution process, it is useful to remember that
adding more solvent to a given amount of the stock solution changes
(decreases) the concentration of the solution without changing the number
of moles of solute present in the solution.

12. The most common alternating current for lighting and power
purposes is assumed to go through 50 cycles in 1 second.

13. To charge an object by induction one should hold a charged body
at some distance near the object to be charged.

14. We know copper to be distinguished by its red colour from all
other metals.

15. Attempts to add copper and zinc in alloys for the production of
sheet metal are known to have been at first unsuccessful because of the
poor corrosion resistance f such sheets.

16. In that experiment the steam pipes are known to have been
covered to reduce heat losses.

17. The natural tendency of heat to flow from a higher to a lower
temperature makes it possible for a heat engine to transform heat into
work.

18. If the forces have no tendency to increase or decrease the
displacement, the body is considered to be in equilibrium.
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I'JTIABA 6. HEPEBO/J MOJAJIBHBIX I'VIAT'OJIOB

N UX 9KBUBAJIEHTOB

MopganbHbI€ TJIarojabl U

PRESENT PAST FUTURE
WX DKBUBAJICHTHI
1. CAN CAN COULD
(crIocOOHOCTH am was shall / will
COBEPILATH JICUCTBUS) 1s were be able to
To be able to are able to
able to
2. MAY MAY MIGHT
(BO3MOYKHOCTb,
BEPOSATHOCTH
COBEPIIICHUS ICHCTBUA) am was shall
1S were will
to be allowed to allowed to allowed to | be allowed to
are
3.MUST MUST
(BBIpaXKaeT
JOJ>KEHCTBOBAHUE)
To have to have to, has to had to shall have to
To be to am was will
1S to were have to
are to
4. SHOULD, OUGHT | SHOULD
TO (BbIpaXkarOT COBET,
0053aTeIILCTBO ¢ | OUGHT TO
SIMPLE INFINITVE)
SHOULD, OUGHT TO
+ PERFECT
INFINITIVE
(MCTIOJIB3YIOTCS TSt
oOpa3zoBaHUs bopm
cocJIaraTeJIbHOIo
HaKJIOHCHUS )
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5. MUST, MAY, | This point He may have | He cannot
CANNOT+ PERFECT | must have got the article | have made
INFINITIVE been the he needed. such a serious
(BBIpaXKaroT centre of mass | OH, BeposiTHO, | mistake.
omnpeaeneHHbie oTTeHKH | of the body. JTOCTAJI He moxeTt
MOJAIbHOCTH) DTa  TOYKa, | CTaThIO OBITh, YTOOBI
JOJDKHO OBITh, | KOTOpas ObLia | OH JOIYCTHUI
SIBJISJIACH eMy HYJKHa. TaKyIo
IIEHTPOM CEPHE3HYIO
MaccChl Tea. OIIINOKY.

Ynpaxuenue 1. [lepeBenute cneayromue NpeaioKeHNs] HA PyCCKUAM
SI3BIK, BBIJICITMB MOJAJIbHBIC T1aroyel ¢ Simple Infinitive Active.

1. Since the cathode ray is attracted by the plate bearing positive
charges and repelled by the plate bearing negative charges, it is clear that it
must consist of negatively charged particles.

2. Industrial processes usually involve products in huge quantities;
thus, even a slight improvement in the yield can significantly reduce the
cost of production.

3. Purely by accident, he noticed that a certain compound containing
uranium was able to darken photographic plates that were wrapped in thick
papers or even in thin metal sheets, without the stimulation of cathode rays.

4. Once we are able to recognize substances that usually exist as
gases, we can infer their characteristic physical behavior from our
understanding of this distinct state of matter.

5. Since it is neutral, every atom must contain an equal number of
positive and negative charges, to maintain the electrical neutrality.

6. Changes in experimental conditions may disturb the balance and
shift the equilibrium position so that more or less of the desired product is
formed.

7. To begin with, we must realize that the strength of an acid depends
on a number of factors, such as the properties of the solvent, the
temperature, and, of course, the molecular structure of the acid.

8. To organize and simplify our venture into naming compounds, we
can divide inorganic compounds into four categories: ionic compounds,
molecular compounds, acids and bases, and hydrates.

9. To begin with, we should realize that in the vast majority of cases,
reactions involving elements as reactants are redox reactions.
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10. A 50 % alcohol solution of 10dine, known as tincture of iodine, is
used medicinally as an antiseptic; 10dine deficiency in the diet may result
in enlargement of the thyroid gland (known as goiter).

11. The success with xenon suggested that other noble gases might
undergo similar reactions; that this is so should not be surprising to us.

12. You should note that “normal conditions” really represent a
rather narrow range of temperature and pressure.

13. To make such a determination we would need to understand the
nature and magnitude of the attractive forces among the molecules.

14. The following example shows that if we know the quantity,
volume, and temperature of a gas, we can calculate its pressure using the
ideal gas equation.

15. Steel containing 12% manganese is very hard and is used for
railroad tracks and similar metal products that have to stand up under
severe wear and tear.

16. In general, the stronger these attractions, the less likely that the
compound can exist as a gas at ordinary temperatures.

17. When a radioactive nucleus disintegrates, the products formed
may also be unstable and therefore will undergo further disintegration.

18. Mining, especially strip mining such as that used for coal and
iron, 1s damaging to the environment, and it may take years for land to
recover and vegetation to

grow.

19. Classical physics had assumed that atoms and molecules could
emit (or absorb) any arbitrary amount of radiant energy.

20. To maintain electrical neutrality, the charges on both ends of an
electrically neutral diatomic molecule must be equal in magnitude and
opposite in sign.

21. For a more complete explanation of chemical bond formation we
must therefore look to quantum mechanics.

22. To understand the properties of condensed matter, we must
understand the different types of intermolecular forces.

23. To understand why water is different, we have to examine the
electronic structure of the H20 molecule.

24. Depending on the information given, the calculation may be
straightforward or complex.
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Ynpaxnenue 2. IlepeBenuTe NpemIOKEHHUS HA PYCCKUM S3BIK,
BBIJICJIMB MOJIaJIbHBIE Ty1aroiibl ¢ Simple Infinitive Passive.

1. Further investigations showed that three types of rays can be
emitted by radioactive elements. 2. It was found that two of the three types
of rays could be deflected when they passed between two oppositely
charged metal plates.

3. According to his description, an atom could be thought of as a
uniform, positive sphere of matter in which electrons are embedded.

4. All atoms can be identified by the number of protons and neutrons
they contain.

5. Two points regarding gravimetric analysis should be mentioned.
First, this is a highly accurate technique, since the mass of samples can be
measured accurately.

6. Before we explore the physical behavior of gases, we will briefly
survey substances that might be expected to occur as gases (rather than
liquids or solids) under normal conditions of pressure and temperature (that
is, 1 atm and 25°C).

7. There are many compounds that cannot be directly synthesized
from their elements; for example, the reaction of interest may proceed too
slowly, or undesired side reactions may produce substances other than the
compound of interest.

8. However, by taking an indirect route, that is, using data on
reactions that can be readily studied in the laboratory, we are able to
calculate the enthalpy of formation of methane.

9. The idea that energy should be quantized or “bundled” in this
manner may seem strange at first, but the concept of quantization has many
analogies.

10. The same equilibrium mixture could be obtained without the
catalyst, but we might have to wait much longer for it to happen.

11. A unique feature of heat engines is that some heat must be given
off to the surroundings when they do work.

12. Because free- energy change under conditions of constant
pressure and temperature can be used to predict the outcome of a process.

13. In this manner, much more equipment can be packed into a small
volume- a point of particular importance in space travel, as well as in hand-
held calculators and microprocessors (computers- on- a-chip).

14. At first it was thought that a unique type of bonding might be
involved in the noble gas compounds; this turned out to be incorrect.
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15. All the chemicals used in industry have to be manufactured from
raw materials available in nature.

16. It should be pointed out that other industries, automobiles, and
domestic use all contribute heavily to various types of air pollution.

17. Waste chemicals must be stored in a safe site and constantly
monitored.

18. One of the most serious cases of improper disposal of toxic waste
was discovered in 1978 when an old chemical dump in Niagara Falls, New
York, near Love Canal, began leaking into the environment; as a result, the
neighborhood had to be evacuated.

19. Although light elements are generally not radioactive, they can
be made so by bombarding their nuclei with appropriate particles.

20. Surface tension may be expressed in any unit of energy per unit
of area.

21. The distance that an automobile may be driven without refueling
i1s usually expressed in terms of miles and depends upon the terrain,
condition of the road and the speed at which the car is to be driven.

VYnpaxuenue 3. IlepeBeauTe NpemIOKEHUS] HA PYCCKUM S3BIK,
BBIIEJIUB MOJAJIbHBIE TJ1aroiiel ¢ Perfect Infinitive.

1. You may have noticed an interesting connection between
hybridization and the octet rule.

2. From what we have said so far, you may have gathered the
impression that the molar mass of a substance is found by examining its
formula and summing the molar masses of its component atoms.

3. If you have visited the Carlsbad Caverns in New Mexico or other
limestone caverns, you must have been impressed by the fantastic rock
formations, called stalactites, which hang icicle- like from the cavern
ceiling, and stalagmites, the columns that rise from the cavern floor.

4. When a magnet is broken in two, there will be two new poles;
these poles must have existed in the original magnet but without producing
external effects since they neutralized each other.

5. He may have gone to the library as he failed to find the necessary
book at home.

6. The foreign matter such as sulphur and iron, which are found in
coals to a varying degree, may have been due to the presence of minerals
containing these elements in their neighbourhood.
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7. Chalk is made up of the shells of little animals; they must have
been tiny things, for you can only see the shells with a very strong glass.

8. He may have to stop his experiment.

9. Some mistakes must have been made in assembling the parts of
the machine.

10. The authors suggested that denaturation may have occurred
during preparation of the gamma globulin.

11. These poles must have existed in the original magnet.

12. It 1s not, however, difficult to see that there must have been a
time when no such solid crust existed at all and when our Earth was a
glowing globe of melted rocks.

13. The patience of the ancient forgeman must have been
remarkable, since he first made his own steel by a slow process and lost a
good percentage during the process.

14. A rough estimate of the rate of cooling and growth of the solid
crust of our globe indicated that the cooling process must have begun
several billion years ago.

Ynpaxuenue 4. Beienure B IpeiioKeHUSIX MOJAIbHbBIC IJ1aroyibl U
VX SKBUBAJICHTHI U NIEPEBEAUTE UX HA PYCCKUU SI3BIK.

1. To develop a quantitative approach, all we need is the realization
that solubility can be thought of as a special case of chemical equilibrium.

2. Metals are lustrous in appearance, solid at room temperature (with
the exception of mercury), good conductors of heat and electricity,
malleable (can be hammered flat), and ductile (can be drawn into wire).

3. In cities with heavy automobile traffic, lead concentrations in the
atmosphere may be as high as 10 micrograms per cubic meter of air, which
endangers the health of countless people.

4. The procedure we have followed can be used to calculate the
nuclear binding energy of any nucleus.

5. However, by using a large excess of formic acid in the reaction
mixture we can ensure that the concentration of formic acid remains
virtually constant throughout the course of the reaction.

6. Because of technical difficulties, scientists have not been able to
study the inner portions of Earth as easily as the crust.

7. Because there is a great deal of empty space in a gas, that is, space
not occupied by molecules, gases can be readily compressed.
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8. Since all meridians and the equator are great circles, the minute
scales on these elements of the map may be used to measure lengths.

9. To detect the very weak radio signals a directional antenna and
highly sensitive receiver must be used.

10. Using radioactive isotopes, biologists and agriculturalists will be
able to carry out research impossible by any other method.

11. We shall have to work out an experiment in which we shall be
able to keep the particles in the plasma, that is, deprive them of the
possibility of transmitting the heat to the walls of the container.

12. Parts for this submarine could not be ordered; they had to be
designed, nothing could be copied from another ship’s engine, for this was
the first of its type.

13. The wire used should have as large a cross-section as possible
when it is desirable to keep resistance as low as possible.

14. Landing lights should be installed on an airplane to provide
sufficient illumination in case of forced landing at points other than lighted
airports.

15. It 1s to be noted that the action and reaction as two forces of the
pair are called always act on different bodies —never on the same one.

16. Control is furnished by one or more springs and these may also
be employed for leading the current in and out of the moving coil.

17. According to the law of conservation of energy, the energy spent
in starting the body must be equal to that derived from the body when it is
stopped.

18. You ought to know that the term ‘equilibrium’ applies equally
well to a motor car speeding along the straight road at a constant speed of,
say, 95 km/hr.

19. With the aid of radar, passenger liners or freighters can navigate
accurately and safely through crowded waters at any time.

20. A helicopter is able to rise vertically only because its propeller
sets a stream of air into downward motion.

21. The open end of the tube is connected to the apparatus the
pressure within which is to be measured.

22. Elastic limit is the point beyond which one should not attempt
deforming the body if it is to return to its original condition.
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VYopaxnenue 5.  CBogHoe  (koHTponbHoe).  llepeBenute
MIPEIIOKEHUS Ha PYCCKUH S3BIK, BBIICIUB B HUX MOJIAJbHBIE TJIAr0JIbI M UX
OKBUBAJICHTHI.

1. The first law of thermodynamics describes the conservation of
energy; it states that energy can be converted from one form to another, but
cannot be created or destroyed.

2. The driver’s blood alcohol level can be determined readily by
measuring the degree of this color change (read from a calibrated meter on
the instrument).

3. Aluminum is the most abundant metal and the third most plentiful
element in Earth’s crust; it has a low density and high tensile strength:
aluminum is malleable, it can be rolled into thin foils, and it is an excellent
electrical conductor.

4. However, you should realize that in reality multiple bonds are
“larger” than single bonds; that is, because there are two or three bonds
between two atoms, the electron density occupies more space.

5. In 1912 the German physicist Max von Laue correctly suggested,
that because the wavelength of X- rays is comparable in magnitude to the
distances between lattice points in a crystal, the lattice should be able to
diffract X-rays.

6. Kinetics usually plays an important role in industrial processes,
since the products must be manufactured in the minimum time under the
most economical conditions.

7. Until recently, asbestos was used as a thermal insulator in
buildings; nowadays it i1s well established that prolonged exposure to air-
borne suspensions of asbestos fiber dust can be very dangerous to the lung
tissues and the digestive tract, and often results in cancer.

8. Although many heavy nuclei can be made to undergo fission, only
the fission of naturally occurring uranium-235 and of the artificial
plutonium-239 has any practical importance.

9. It should be pointed out that the significance of the word
‘capacity’ in ‘heat capacity’ is not the same as when one speaks of the
‘capacity of a bucket.

10. Careful attention must be paid to the construction of the diagram
and to algebraic signs when using this equation.

11. The energy which has to be supplied by the generator or battery
in order to overcome the opposition is transformed into heat within the
conductor.
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12. The action of the three-electron tube as a detector should be
thoroughly understood for this is fundamental in radio.

13. Because of the electrical neutrality requirement the space charge
must also remain constant.

14. The point to keep in mind is that a small amount of leakage may
occur in some ‘intermittent’ capacitors even during the periods when the
set seems to be operating normally.

15. Water might be used for shielding but concrete, which also
contain a good deal of hydrogen, is more convenient.
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I'JTIABA 7. IIEPEBO/I BUJIOB COCJIAT'ATEJIBHOI'O
HAKJIOHEHUAA

1.B aHIIMHCKOM S3BIKE HMEIOTCA CUHTAKCUYECKUE CTPYKTYPhI B
BHUJIE TPEIOKECHUN, KOTOPHIE BBIPAXKAIOT pEATbHbIE U HEpPEAIbHBIE
ycioBus. Takue npensiokeHrus COCTOAT U3 MPUIATOYHON YCIOBHOW YacTH,
HaYMHAIOIIEN s ¢ coro3a «if», U TIaBHOW YacTH.

[IpenyiosxkeHus, KOTOPBIE  BBIPAXKAOT  pPEANbHBIE  YCIOBHS,
HA3bIBAIOTCSL YCIOBHBIMU M TEPEBOJSATCS CTaHJAPTHO C COOJIFOJICHUEM
3HAYEHU BPEMEHHBIX (OpPM, TO €CTh, B YCIOBHOM 4acTu Bcerga OyaeT
ynotpebnsaTees BpeMmsa Present Simple, a B T71aBHOM 9acTH MPeIOKEHUS
Future Simple.

Hanpuwmep: If a solid body is heated, it will usually expand.
ITepeBoa: Eciu TBep0€ T€NO HArpeTh, TO OHO OYJET PACHIUPSATHCS.

[Ipemmoxenns, KOTOpbIE BBIPAKAIOT HEPEATbHBIE YCIOBHUSA, CTOST B
cocllaraTeIbHOM HaKJIOHCHUH M OBIBAIOT ABYX THIIOB:

a) OMKCHIBAIOT MaJIOpeaibHbIe, HO BO3MOXXHBIC JEHCTBUSI, KOTOPHIC
OTHOCATCSI K HACTOSIIEMYy WIM OyIymieMy Nepuoay BpeMeHu. B stom
cillyyae B NPHUAATOYHOM IMpeiokeHuu ymorpednsercs Past Simple, a B
rimaBHoM - Future-in —the Past. Hapsiny ¢ rmaromamu  would, should B
TJIABHOM YacTH MOTYT YIOTPEOJATHCS W JAPYyTHE MOJAIbHBIC TJIarojibl
can/could, may/might, must. Heo6xoaumo nMoMHHUTE, 4TO TJ1aroi «to be» B
cocllaraTeIbHOM HaKJIOHEHUU UMeeT (OopMy «werey» I BCeX JIUII.

Hanpumep: If the iron core in the centre were soft, the field would be
much stronger.

[TepeBoa: Eciu Obl CepJCUHMK B IIEHTPE ObLI MATKHMA, TO IOJI€ OBLIO
OBl HAMHOTO CHJIBHEE.

0) onmuChIBalOT aOCOJIIOTHO HEpealibHbIC, HEBBITIOJHUMBIE JICHUCTBUS,
KOTOpBIE OTHOCSITCS K MPOIIEANIEMY TIEPHOTY BpeMeHU. B aToMm ciydae B
NPUIATOYHOM TIpeaIokeHnu ynorpebmsercs Past Perfect, a B rmaBHOM
npenoxkeanu - would, should + Perfect infinitive. VYcioBHbIe
MPE/UIOKEHUST TAKOTO THUIIAa MEePEeBOMSTCS Ha PYCCKHM S3BIK TaKXKE KaK U
NPEUIOKEHUsT TIepBOI0 THUMA B  COCJIAraTeIbHOM HAKJIOHCHHH C
100aBIEHUEM YaCTHUIIbI «ObD» B 00EUX YACTAX MPEAJIOKEHHUS.
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Hanpuwmep: If you had used a more delicate instrument, you would
have recognized smaller magnetic changes at greater distances.

ITepeBoa: Eciiu OBl Bbl UCHOAB30BaIU 00JI€€ TOUHBIN MPUOOP, TO BHI
Obl _pacmo3HaJii HEOOJbIIMEe MArHUTHbIE UW3MEHEHUs Ha OO0JIBIIOM
PACCTOSTHUMU.

B) B YCJIOBHBIX MPEAJIOKEHUSIX ITUX 2-X TUIIOB MOXKET PUMEHSATHCS
WHBEPCHS, TO €CTh CKa3yeMoe WM BCIIOMOTATeIbHBIN TJIaroj CTaBUTCS
nepen nomuexkamuM. [Ipy 3ToM B yCIIOBHOM TNPUIATOYHOW YACTH
OTCYTCTBYET CO103 if, HO MpU NEepeBOJie MPEIOKEHUS HAa PYCCKHUI SI3BIK
COI03 BOCCTAHABJIMBAETCA IO CMBICIY.

Hanpumep: Were molecules separated slightly the force between
them would be attractive.

ITepeBoa: Ecau Obl MoJIeKyJIbI ObLIM HEMHOTO PA3/ICJICHbl, TO MEXITY
HUMH BO3HUKJIA OBI CHJIA TIPUTSHKCHUSI.

2. CocnarateapbHOE HAKJIOHEHHE MOXET BBIPAXKATHCS TIJ1arojoM
should g5 Bcex nuil, 1 MHGUHUTHBOM B MPUIATOYHBIX JOMOJHUTEIIBHBIX
NPEUIOKEHUSAX ~ TIOCJIE  TJIarojioB,  BBIP@KAIOIIMX  HAMEPEHHS |
BooOpakaeMble JIeCTBHS B OyaymieM, a Takke B  OE3JIMYHBIX
TIPETOKCHUIX nociie coro3a that. Coro3 mnpwHHMMaeT Ha ceOs
cocliaraTeIbHOE 3HaUeHHEe W TICPEBOIUTCS HA PYCCKUH S3BIK «ITOOBI», MPU
sToM Tiaroi should onmyckaercs, a ”HGUHUTHUB IEPEBOAUTCS CKa3yEMbIM B
IPOIIICAIIEM BPEMCHH.

Hampumep: We recommend that the laboratory tests should be
conducted.

[lepeBon: Mbl  pekoMeHayeM, 4TOObI  OBUIM  MPOBEICHBI
71a00paTOPHBIE UCIIBITAHMUS.

Hanpumep: It is necessary_that the bearing should be made of
material having a low coefficient of friction.

ITepeBox: HeoOxoammo, dYTOOBI MOMIMIUITHUK OBLI CHENAH U3
MaTepuaia, UMEIOIIEro HU3KU Ko3PUIUEHT TPEHUS.

B Takmx NPpCAIOKCHUAX MOTYT HCIOJIB30BATBCA CICAYIOIIUC
BApUAHTBI C TEM K€ 3HAYCHUCM.
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We propose (recommend) that | a) should go  a) should be dismissed
Mr. X. b) goes b) is dismissed
c) go c) be dismissed

a) CTaHJapTHas CTPYKTYpa;

b) pa3roBOpHBIN CTUJIB;

¢) odunMaIbHbIA CTHIB, 0cOOeHHO AE
1 (hOPMBI HCTIOTB3YIOTCS JJISI BCEX JIUII.

3. CocnaratenbHO€ HAKJIOHEHUE YMNOTPEOJSEeTCS B NPUAATOUYHBIX
OOCTOSITEILCTBEHHBIX ~MPEJIOKEHUSIX T0ciie  OOJBIIOr0  KOJWYECTBA
YCTYIUTEIbHBIX COIO30B:

Even if JTaKe eCJIi OBl whenever Koraa Obl HA
Even though whatever Kako Obl HU
No matter what YTO OBI HU wherever r1e ObI HU
Whoever KTO OBl HU lest yTOOEI HE

Hanpumep: Whatever the nature of the tube be, the emitting
electrode must be present.

ITepeBoa: KakuM Obl HU OBUI THUIT JAMIIbl, HEOOXOUM H3ITyYaIOIIHii
AIEKTPOI.

4. CocnaraTenbHOE HAKJIOHEHHUE YIOTPEONseTcs] B MPUAATOYHBIX
OOCTOSITEIb,CTBEHHBIX TMPEIOKEHUSIX CpaBHEHHS WIH oOpas3a JeHCTBUs
nociyie coro3oB as if, as though, koTopbie nepeBoasATCS Ha PYCCKUM SI3BIK
OJIMHAKOBO: KaK OyJITO OBI.

Hanpumep: He listens as if he were greatly interested in our
conversation.

ITepeBoa: OH ciymiaer, Kak OyATo Obl OYCHBb 3aMHTEPECOBAH HAIIIUM
Pa3rOBOPOM.

Ynpaxuenue 1. Onpegenure GopMy HAKIOHEHUS B MPEIJIOKEHUSIX U
NIEPEBEINTE UX HA PYCCKUMU SI3BIK.

1. To avoid such confusion, we will adhere to the practice, whenever
appropriate, of using the term «atomic hydrogen» for hydrogen atoms,
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«molecular hydrogen» for hydrogen molecules, and “the hydrogen
element” when we are discussing the properties of the element hydrogen.

2. If we rearrange the ideal gas equation, we can use it to calculate
the density of a gas.

3. Consequently, molecules will collide with the walls of the
container more frequently and with greater impact if the gas is heated, and
thus the pressure increases.

4. If electrons are thought of as spinning on their own axes, as Earth
does, their magnetic properties can be accounted for.

5. If we use light of a higher frequency, then the electrons will not
only be knocked loose, but they will also acquire some kinetic energy.

6. If the initial kinetic energies are large, then the colliding molecules
will vibrate so strongly as to break some of the chemical bonds.

7. However, if the paint is scratched, pitted, or dented to expose even
the smallest areas of bare metal, rust will form under the paint layer.

8. If the attraction prevails, the nucleus will be stable.

9. This behavior suggests that if two light nuclei combine or fuse
together to form a larger, more stable nucleus, an appreciable amount of
energy will be released in the process.

10. If these materials are scarce, the price of the product will be
high.

VYupaxnenue 2. Onpenenute GopMy HaKIOHEHHS B IPEATOKECHUSIX U
NEPEBEUTE UX.

1. If an o-particle traveled directly towards a nucleus, it would
experience an enormous repulsion that could completely reverse the
direction of the moving particle.

2. If we were to carry out this reaction, this would be the equation for
us to follow.

3. What would happen if a diver rose to the surface rather quickly
without breathing?

4. If we could follow a particular molecule from one side of a room
to the other, we would find that its motion is entirely random- its path
constantly changing as a result of collisions.

5. If elements were arranged solely according to increasing atomic
mass, argon would appear in the position occupied by potassium in our
modern periodic table.
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6. But of course no chemist would place argon, an inert gas, in the
same group as lithium and sodium, two very reactive metals.

7. Since X-rays are one form of electromagnetic radiation, and
therefore waves, we would expect them to exhibit such behavior under
suitable conditions.

8. If the vapor pressure in the bubble were lower than the external
pressure, the bubble would collapse before it could rise.

9. What would happen if the melting and boiling were carried out at
some other pressure?

10. If every binary collision led to a product, then most reactions
would be complete almost instantaneously.

11. The cooling process removes some of the thermal energy that
could otherwise be converted to work and thereby places a limit on the
efficiency of heat engines.

12. Hydrogen gas could replace gasoline to power automobiles (after
considerable modification of the engine, of course) or be used with oxygen
gas in fuel cells to generate electricity.

13. One major advantage of using hydrogen gas in these ways is that
the reactions are essentially free of pollutants; the end product formed in a
hydrogen- powered engine or in a fuel cell would be water, just as in the
burning of hydrogen gas in air.

14. Of course, the potential success of a so- called hydrogen
economy would depend on how cheaply we could produce hydrogen gas
and how easily we could store it.

15. We would thus expect the protons to repel one another strongly,
particularly when we consider how close they must be to each other.

Yupaxunenue 3. Onpenenute GopMy HaKIOHEHUS B IPEATIOKECHUSIX U
NEPEBEUTE UX.

1. It would have been impossible to cope with these difficulties, if it
had not been for the preliminary work carried out by our scientists,
designers and technicians.

2. If the reference level had been taken at some lower elevation such
as the floor, the potential energy would have not been zero at the table top.

3. If he reference level had been taken at the ceiling, the potential
energy at the table top would have been negative.
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4. If Michurin had used only the method of artificial selection, he
would not have fulfilled his gigantic task.

5. He might have done the report quite easily, if he had prepared the
material beforehand.

6. Had there been no earth’s gravitation, the satellites would have
moved through airless space in a straight line at a uniform speed.

7. She must have forgotten all about it otherwise she would have
come.

8. He would have got all the necessary equipment if he had joined
the expedition.

9. Had the checking up of the data not taken so much time, we
should have completed our work long ago.

10. It was considered at first that a cubical design of telescope should
have been adopted.

11. If the Telstar satellite had been built using the state-of —the —art
of a decade ago it would have been a very different satellite.

VYupaxuenue 4. IlepeBenutre NpemsioxKEHUs] HA PYCCKUM SI3BIK H
ONPEAEIUTE BUJI COCIIAraTEIbHOIO HAKIOHEHHS.

1. These intermolecular attractions thus tend to pull the molecules
into the liquid and cause the surface to behave as if it were tightened like
an elastic film.

2. Had you more time at your disposal, we should certainly ask you
to take part in the work.

3. If the molecules were perfectly free to move, a very weak magnet
would align the molecules as readily as a more powerful magnet.

4. 1 the earth were a homogeneous sphere, the two magnetic poles
would be diametrically opposite each other and all points lying on any
great circle passing through both of these poles would have the same
magnetic variation.

5. Had you a more delicate instrument that the compass, you could
recognize smaller electric or magnetic changes at greater distances.

6. Everyone realizes that the 3-Ib weight must be suspended at a
greater distance from the pivot that the 4-1b weight and the trial would
show that if it were hung at a distance of exactly 4ft from the pivot, the rod
would be in equilibrium.
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7. It 1s also very important that the angles and directions measured on
the chart should be exactly equal to the corresponding directions that the
plane is to follow above the earth’s surface.

8. In many operations it is important that the frequency of the
oscillator be constant.

9. The limitations of electronic machines demand that the text be
reduced to a digestible form before it is fed into the machine.

10. It is practically important that both the electrical fundamentals
and the fundamentals of tube operation be understood very thoroughly,
otherwise the operation and adjustment of the transmitter will not be clear.

11. Such specialized tubes may usually be analyzed as though they
were two or more separate tubes.

12. When turning an aircraft, it is important that the proper angle of
bank should be maintained.

13. The sound level of the broadcast programme sent to the
transmitter must be carefully adjusted in order to that the carrier be neither
over-nor under-modulated.

14. If a relay which has a magnetically controlled switch in the main
circuit were located between the battery and the starters, the wire length
might be much shorter and the relays themselves would weigh but five
pounds or so.

15. This printing technique suggests that a similar method be used in
colour television.

16. Whenever a valve be removed from the cylinder, the interior
should be thoroughly inspected.

17. Later developments in physics have shown that the electron
cannot be accurately considered as if it were in orbital motion about the
nucleus.

18. It is necessary that you should know that the selection of the
proper metal or alloy for a given use is an important part of the practice of
metallurgy.

19. Were there no loss of energy by friction, the motion would
continue indefinitely once it had been started.

20. So that an electric current may flow through the circuit it is
necessary that there should be an electro-motive force acting in the circuit.
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Yopaxsenue 5. IlepeBeaure ciaeayrOue MPeIIOKEHUS, OIPEIEIss
(opMy WM BUJ COCIIAraTE€IbHOTO HAKIIOHEHUS.

1. If the temperature of the cathode is increased, the thermal agitation
is increased and the electrons are emitted with a higher average speed.

2. If fifteen volts were placed across the fifteen ohm resistance
combination a current of one ampere would flow.

3. Were the load only fifteen amperes there would be available
another fifteen ampere for charging the battery.

4. If the core were solid, it would form a closed path of very low
electrical resistance so that heavy, parasitic currents, called eddy currents,
would be set up in it.

5. He proposed that this fact be used to define a temperature scale
which would be independent of the properties of any particular substance.

6. It is theoretically possible that a part of the nuclear energy be
liberated by transforming either the lightest or the heaviest of the elements
into others of medium weight.

7. Mendeleyev found it necessary to alter some atomic weights in
order that the elements should fall into positions in the periodic system
assigned to them by their chemical properties.

8. These experiments show that, when a number of forces are exerted
on a body at the same time, each force acts independently of the others and
produces the same acceleration as if it alone were present.

9. The altimeter is subject to lag in its movements so that, if machine
1s rising or falling quickly, the true height will not be indicated.

10. A hot air furnace may be used for heating provided very accurate
temperature control is uniformly maintained throughout the furnace by
circulated air.

11. If the altimeter of a craft in flight indicates a height of 4,000 feet,
the reading will only be correct if the temperature of the air at that height is
50°F.

12. If the earth’s mass were twice as great as it is, it would attract the
ten-kilogram weight twice as strongly.

13. If sufficient heat is applied over a long enough period of time, the
electrons will leave the metal and fly off.

14. A locomotive does work, while pulling a moving train, but, if the
brakes of the train became locked so as to prevent motion, no work would
be done, no matter how great a force the locomotive were to exert.
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15. Let us picture what would happen, if there were a conducting
wire between two points of unequal potential.

16. Many measurements which one would expect to be made in
grams or in minutes and seconds are actually in centimeters.

17. It is necessary that the heat developed should be used by ducting
the hot air either to a heat transfer tank or directly to a gas turbine or
ramjet.

18. The work done on the gases by the piston should be subtracted
from the work done on the piston by the gases in order to obtain the
effective work done by the piston in one complete cycle.

Ynpaxuenne 6. CBogHoe  (KOHTPOJIBHOE). ITepeBenute
PEIJIOKEHUST HA PYCCKUH S3BIK U ONpEAeuTe POpMy HAKIIOHEHUS.

1. If we were studying the rusting of iron as a chemistry project, our
next step would be to describe this process with a “chemical equation” that
tells us how rust 1s formed from iron, oxygen gas, and water, under a given
set of conditions.

2. If the distance between nuclei were to decrease further, the
potential energy would rise steeply and finally become positive as a result
of the increased electron- electron and nuclear- nuclear repulsions.

3. On the basis of probability consideration, we would expect the gas
to fill both flasks spontaneously.

4. Variation of the current within a tube will accomplish no useful
result unless this effect is produced in some external load.

5. The expanding gas in the cylinders of an automobile engine does
work in pushing against the moving pistons but, if the motion of the
pistons were to be prevented in some way, no work would be done by gas
in the cylinders no matter how great the pressure is.

6. If the plates are charged plus and minus, the crystal acts as if it
were being compressed by a great pressure.

7. Whatever type of service pipe be laid, it should be at a reasonable
depth below the surface of the ground, usually not less than 2ft 6 in.

8. In addition and subtraction of decimal fractions the figures must
be so placed that the decimal points come under each other; the operation
can then be carried out just as if one were dealing with whole numbers.

9. In order to make it easier to understand the way in which the
magnetic field changes from point to point, it is convenient that one draw
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certain lines which by their direction represent the direction of the
magnetic field.

10. If the whole expansion were performed in one cylinder, this
cylinder would have to be of sufficient strength to withstand the high initial
pressure.

11. If someone weighed 80 kilograms at the North Pole, he would
doubtless weigh leess at the equator.

12. If the weather conditions were below the minimum allowing the
observance of contact, the landing of an airplane would be made at the
nearest airport at which the weather conditions are equal to or better than
such minimum.

13. Extreme care must be taken were it necessary to remove a valve
from a cylinder.

14. If you wanted to proceed in an Easterly direction, and there was a
strong Northerly wing blowing, you might have to move off in a
northeasterly direction in order to reach your Eastern objective.

15. If a system of forces (including moments or effect of relative
position) applied to a body at rest or in uniform motion does not change its
position or rate of motion, the system will be in equilibrium.
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I''TABA 8. IIEPEBO/I COCTABHbIX COIO30B

N MMPEJJIOTOB
Coro3bl [Ipennoru
Both ... and KaK... TaK U According to COTJIACHO
Either...or WIN. . . WIIH In accordance B COOTBETCTBUHU
Neither...nor  HH...HH with v

Not only...but
The more the

HE TOJIBKO...HO U
yeM OOJIbIIE, TEM

On account of

10 NIPUYHHE

better TydIne By means of IOCPEACTBOM
By virtue of
As well as TaK kK€ KaK u Instead of BMECTO
As...as Tak (ke) kak (u) | In spite of HECMOTpS Ha
As soon as KaK TOJIBKO With respect to 1o oTHOIIEHUIO K
As long as oKa In case of B ClTy4ae
So as TaK, YTOOBI In addition to B JONOJTHEHHE K
As to 4TO Kacaercs, Because of
OTHOCHUTEIILHO Owing to } u3-3a
Thanks to
As far as HACKOJIbKO Due to Osaromaps,
13-3a, B CUJIY TOTO
For TaK KaK, B BUIY Other than IPYTOU KpOME. ..
TOTO, YTO Rather than a He
Since MTOCKOJIBKY,
TaK Kak,C TeX Mop
In order to JUTsL TOTO, 4YTOOBI | JIpyrue ciaykeOHbIe clioBa
Provided Thus TaKuM 00pa3zoM
Providing €CJIH, IPH However  omHako, TeM HE MEHee
Supposed yCJIOBUH, €CIU Therefore CJIEJIOBATEIBLHO
Supposing Moreover  6ojee TOro
Besides KpoMe
Eventually B KoHIIE KOHIIOB, B
UTOTE
Gradually  mocreneHHo
Yet K TOMY e (B Hauase
MIPEJIOKECHUS )
To any extent B m000# Mepe,
CTENEHU
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Ynpaxuenue 1. IlepeBenure mnpennokeHUss Ha PYCCKUM S3BIK,
YUMTBIBAs] 3HAYEHUS CITy>KEOHBIX CIIOB.

1. Carburetor icing under certain conditions can occur when the
atmosphere temperature is as low as - 80°.

2. A compass needle is a piece of magnetized metal (or several
pieces fastened together) suspended or floating so as to swing freely.

3. As we have seen already, the altimeter works on the principle of
the aneroid barometer.

4. Variations in the pressure of the atmosphere over various parts of
the earth’s surface give rise to horizontal movements of air as well as to
vertical ones.

5. The plate current as it varies induces an electromotive force in
the grid cell.

6. As you should know, the light is slowed down as it goes through
the lens.

7. As to the electron beam, it is focused somewhat as a beam of
light 1s focused by a lens.

8. The circles drawn around the earth sphere parallel to the equator
(parallels of latitude) decrease in size as we go from the equator to either
pole.

9. Energy is defined as the ability to do work and it occurs in many
forms.

10. As the water is in a state of rest there will be no flow of energy.

11. As long as a steady battery voltage is supplied to the oscillator,
the output voltage continuously varies up and down.

12. As the comets recede from the sun again, their brightness
rapidly diminishes.

13. This instrument may be used for direct current as well as for
alternating current.

14. As this instrument is of the electrodynamometer type, it is
adapted to both direct and alternating currents.

15. As soon as the battery 1s fully charged, it should be removed
from the charger.

16. There are other tubes which have more control grids inserted in
the envelope, but these tubes are essentially pentodes, tetrodes or triodes,
as far as operation is concerned.

17. The pointer tells how loud the signal is as it is sent to the
transmitting station.
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18. This motor will supply as much energy as required.

19. If the diaphragm could vibrate at such high frequency and
produce corresponding vibrations in the air, the ear could not detect the
sound for it would be far above the highest pitch to which the ear is
sensitive.

20. From that experiment it is clear that molecular amplifiers will not
replace electron tubes in microwave circuits, at least, not for a long time.

21. The flare will burn for approximately 3 minutes and will light
up an area of approximately 2 square miles under normal conditions.

22. It is impossible for a pump working in a cycle to transfer water
from a lower to a higher level unless external work is done on fit.

23. Appliances for converting energy from one form to another are
called engines.

24. The smallest electric pressures are sufficient for the electrons to
be set in motion.

25. If the cylinder is small the flow of water may be decreased, for
the cylinder and piston will have insufficient capacity for high flow.

VYupaxuenue 2. IlepeBenure mNpeaIoKeHUsT HA PYCCKUH S3BIK,
YUMUTBIBAsI 3HAYEHUS CITY>KEOHBIX CIIOB.

1. Under these circumstances, it may be shown that maximum
efficiency occurs at the load for which the constant and variable losses are
equal.

2. However, for special purposes heat, light and sound are very
useful sources of energy as well.

3. For a period of time, the worker will not work in radioactive
areas and doctors will make periodic checks of his physical condition to
make certain that he is not harbouring radioactive substances in his body.

4. Some of the atoms in your bones are exploding at all times, for
minute amounts of phosphorus in your bones are radioactive.

5. At the same time, it is advisable to conduct a thorough study of
other roads for the solution of this principal task.

6. It is very difficult to synchronize the engines by ear on some
multi-engined aircraft for two reasons: first, the pilot is in position where
it is difficult for him to hear the engines clearly.

7. Since a dry cell can generate only direct current we have been
considering the flow of electrons in one direction only.
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8. Since charges on the grid control the flow of electrons from the
filament, we are able to control the flow of the large plate currents by
means of a small charge on the grid.

9. We say an object at rest has no kinetic energy, since its velocity
1S zero.

10. Since the possibility of damage to the long tubes of vapour
thermometers exists, electric thermometers or temperature indicators are
often used.

11. Since the direction in which a free N pole would move 1s known
as the direction of the magnetic field, the magnitude of the force on unit
pole is called the intensity of the magnetic field.

12. We can also picture the flow of alternating current by means of
such a graph.

13. In spite of all efforts at improvement, the efficiency of heat
engines remains low.

14. According to the law of conservation of energy, the useful work
to be done by a machine is less than the total work performed by it.

15. In fact, on account of friction we always get less useful work
out of a machine than we put into it.

16. Due to friction part of the energy developed by mechanical
devices is lost in the form of useless heat.

17. Owing to the rapidity of the expansion, the steam has no time to
condense but remains in an unnatural dry or superheated state.

18. As we know, the steam turbine is mostly used at present instead
of the old reciprocating steam engine.

19. One should always remember that lines of force do not really
exist and that they by no means indicate a structure of the medium.

20. The resistance due to the landing gear may be reduced by
making it partly or wholly retractable.

21. Motion means change of place or position with respect to the
position of some other object that we assume as being at rest.

22. Both inductance and capacitance (or capacity) have technical
meanings which will be explained in later chapters.

23. The total amount of energy in an isolated system is constant;
energy can neither be created nor destroyed although its form can be
changed.

24. The more the cathode is heated the more electrons it sends out.

25. When the two field currents are either equal or zero, no torque
1s produced.
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Ynpaxnenue 3. IlepeBenuTe NpemIOKEHHUs] HA PYCCKUM S3BIK,
YUMTBIBAs] 3HAYEHUS CITy>KEOHBIX CIIOB.

1. According to Maxwell’s theory, an electromagnetic wave has an
electric field component and a magnetic field component.

2. The emission spectra of atoms in the gas phase, on the other hand,
do not show a continuous spread of wavelength from red to violet; rather,
the atoms emit light only at specific wavelengths.

3. The nuclei are repelled by each other’s positive charges, rather
than held together.

4. Heterogeneous catalysis is by far the most important type of
catalysis in industrial processes. It plays an important role in the synthesis
of many key chemicals and other chemical processes.

5. This finding is of considerable theoretical interest, for it shows
clearly that alkali metals can have an oxidation number of -1, although -1
is not found in ordinary compounds.

6. Sodium ions and potassium ions are present in intracellular and
extra-cellular fluids, and they are essential for osmotic balance and enzyme
functions.

7. Sodium carbonate is an important compound used in all kinds of
industrial processes, including water treatment and the manufacture of
soaps, detergents, medicines, and food additives.

8. The alkaline earth metals are somewhat less electropositive and
less reactive than the alkali metals.

9. The term «lime» does not refer to a single substance; rather, it
includes quick lime, or calcium oxide, and slaked lime, or hydrated lime,
which is calcium hydroxide.

10. Unlike that of strontium, barium’s toxicity to the human body is
chemical rather than radioactive in nature.

11. Rather than trying to device some type of «absolute» elevation
scale (perhaps based on distance from the center of Earth?), by common
agreement all geographic heights and depths are expressed relative to sea
level, an arbitrary reference with a defined elevation of «zero» meters or
feet.

12. Tonic and covalent compounds differ markedly in their general
physical properties because of the differences in the nature of their bonds.

13. The direction of the external current flow will have no effect
upon this instrument; therefore, it can be used to measure either direct or
alternating current.
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14. We know that the idea of the electrical nature of lightning greatly
interested Lomonosov; he 1is reported to have made systematic
observations and experiments of atmospheric electricity.

15. Thanks to the invention of radio it has become possible to
communicate with the remotest parts of the world.

16. That any object will remain motionless or continue to move
because of its inertia is a well-known fact.

17. After the angle of attack reached the value at which the hit
coefficient is a maximum, the airplane is said to be stalled.

18. Since the type of wing most generally employed in present day
aircraft construction is cantilever monoplane, we shall consider that type
only and it will be sufficient to enable us to grasp the essential details of
wing construction.

19. Owing to the special devices the danger of formation of ice on an
aircraft has been reduced still it is a main danger for winter flights.

20. One hundred years ago there were neither electric lamps, nor
electric motors, telephone, or radio.

110



I'JTABA 9. IIEPEBOJI MHOI'O® YHKIIMOHAJIBHBIX
I'VIAT'OJIOB

['maron to have MoxeT ymnoTpeONsAThCA B  AHTIUHCKOM

MIPEIIOKEHUU B CIACAYIOMMNX (PYHKITUAX:

1. B kadecTBe BCIIOMOTaTEILHOTO Tiarojia ajs oOpazoBaHusi Gopm
BpeMeH rpymibl Perfect.

2. B kadecTBe MonanbHOro Tiyaroia to have to, BbIpa)karomiero
JOJKEHCTBOBAHUE.

3. B xadecTBe CMBICIIOBOIO I1arojia B 3HAUEHUU «MMETHY - to have.

4. B cocraBe Kay3aTMBHOTO 000pOTa B 3HAYCHUU «YyCTpPauWBaTh,
JENaTh TaK».

VYnpaxuenune 1. IlepeBenure crneayronme yHOpaXHEHUS W
ornpeaenuTe GyHKIMOHAIBHOE 3HaUeHHe raroiia to have.

1. All modern direct- current dynamos have more than two poles.

2. A number of ingenious methods have been devised for observing
atomic collisions.

3. In actual gas not all atoms have the same speed, some travel more
slowly and others more rapidly than the average.

4. After the bullet has come to rest in the block, both block and bullet
have the common velocity V.

5. His first published calculations to justify the correctness of his
theory had to do with the motion of the moon around the earth.

6. Everyone has at some time blown a soap bubble and, if asked,
would undoubtedly reply that in order to increase the size of a bubble, he
would have to increase the air pressure within it.

7. Radioactive tracer atoms have become a necessary and effective
instrument in investigations in all spheres of science and engineering
where various substances have to be detected and then transformations and
movements studied.

8. We have seen that a dynamo consists of two essential parts: the
field magnet that produces the magnetic field and the armature that carries
the conductors, which, by motion in the magnetic field, have e.m.f.
induced in them.
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9. Current transformers are used wherever high voltage current has to
be metered because of the difficulty of providing adequate insulation in the
meter itself.

10. During flight the first indication of icing is a loss of power with
the loss increasing at a rapid rate and it is possible to have the power
seriously affected in less than a minute after the ice accumulation has
started.

11. When aircraft are in flight they have of course from time to time
to report their position.

12. The earth is supposed to have a shape similar to the shape of a
ball.

13. The electron flow will cease when enough electrons have been
transferred to bring the free space potentials of the gas atoms and
semiconductor surface into coincidence.

14. When a reactor has been working for a while, a part of the U-235
becomes changed into the various fission products.

15. An aircraft at high altitude has a higher ground speed with a
given airspeed indication than at sea level.

16. One should know that a surface has two dimensions — length and
breadth.

17. Current will pass through a resistor which is in parallel with the
condenser but the condenser will have no effect upon this current.

['maron to be B aHIMIMHCKOM  MPEMIOKEHUU  MOXKET

yHOTPEOIATHCSA B CAECAYIONUX PYHKINAX:

1. B xauecTBe BCIOMOTraTeIbHOIO IJ1arojia y4acTByeT B 00pa30BaHUH
dbopm rpynmsl Continuous.

2. B xayecTBe BCIIOMOIaTeJIbHOT'O TJIarojia y4acTBYeT B 00pa30BaHUU
(dopM cTparaTenbHOro 3aJI0ra.

3. B kauecTBe MOJaNBHOIO TJ1arona to be to, BrIpa)karollero 3apaHee
3aIJIaHUPOBaHHBIE JACHCTBUSA, KOTOPbIE TPEOYETCS BHIMOJIHUTb.

4. B KadecTBE CMBICIOBOIO TIJlarojia B 3HAYECHUU «SABISATHCS,
HaXOJIUTHCSI.

VYnpaxnenue 1. IlepeBeaute crenyromme MNpeIIoKeHUS WU
onpenenute GyHKIIMOHATLHOE 3HAYEHHUE TJ1aroja to be.

1. The form of energy most required by us is mechanical energy.

112



2. There are four factors to be considered in the design of this
reflector.

3. If a steam turbine drive is to be adopted, higher speeds are
essential for the effective design of the turbine.

4. The number of poles and the speed of a.c. generator are largely
determined by the characteristics of the prime mover which is to drive.

5. The open end of the tube is connected to the apparatus the pressure
within which is to be measured.

6. An electromagnet or temporary magnet is one in which the
magnetic field is produced by an electric current.

7. Electrical engineering 1s a branch of engineering the progress of
which has become most manifest during the last century.

8. At the start of the flight while the rocket is moving slowly, the
rocket motor is a very inefficient device.

9. The common feature of all types of emission is that the energy is
imparted to free electrons in a solid in an amount sufficient to enable them
to overcome the restraining forces at its surface and, thus, escape from the
solid.

10. When a system of more than one force is to be solved, each force
is individually resolved into its component forces.

11. A bullet of mass M whose velocity is to be measured is fired
horizontally into the block and remains embedded in it.

12. If the alloy i1s to be manufactured in wrought forms, the total
percentage of alloying elements is seldom more than six or seven per cent,
although in casting alloys appreciably higher percentages are frequently used.

13. In aviation, “up gear” is a term commonly used by the crew on a
modern transport airplane, while in flight, to indicate that the landing gear
is to be or is retracted up into and locked in a compartment provided for
that purpose.

14. An atom i1s composed of a number of electrons which are
negative, being grouped around a nucleus which is positive; these electrons
are in rapid motion, revolving around the nucleus.

15. While an electron is a very small negative charge of electricity,
there are also very small positive charges of electricity which are called
protons.

16. It was concluded that the characteristic decay time of the 48 hour
effect 1s not depended on a transport process through the layer.

17. This is obviously an interesting problem to tackle since it should
lead to some clarification of the structural details of the surface.
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['maron to do MoxkeT ynoTpeOsaThCs B aHTJIMMUCKOM MPEJIOKEHUH B
cieayronux GyHKIUAX:

I. B KxadecTBe CMBICIOBOIO TIJlaroja B 3HAQUEHUM «JI€IaTh,
COBEPIIATH, BHITIOJTHATH.

2. B xadecTBe BCHOMOTaTelbHOTO TJIaroja sl OOpa3oBaHUS
BOIIPOCUTENILHOM W OTpUIATeIbHOM (OpPMBI BpeMeH Tpymmbl Simple
Tenses.

3. B kadectBe 3M(}ATUYECKOrO BBIJICJIICHUS B YTBEPAUTEIbHBIX
MPEUIOKEHUSX, KOTOPOE MEPEBOJIUTCS HAa PYCCKUU SI3BbIK J0OABIECHUEM
CJIOB «JICUCTBUTEIBHO, UMEHHO, BCE TaKW» MEPE]T CMBICIOBBIM IJIAr0JIOM.

4. B KkadecTBe CJIOBa-3aMEHUTEIISI CMBICJIIOBOTO TIJjlarojga BO
n30exaHue ero MOBTOPEHUS B aHTJIMMCKOM TPEJITI0KEHHUU.

VYnpaxnenue 1. [lepeBenure cienyromme NpeiokREHNUs: HA PyCCKHAM
A3BIK U OIIPeNeInTe (PYHKIIMOHAIBLHOE 3Ha4eHKe Tiaroga to do.

1. In conventional electron tubes the grid and the anode electrode
surface become coated with materials evaporated from the cathode, so that
they do not exhibit the characteristics of a pure metal.

2. When laying the main service pipe in a city, it is best to do
connections late at night to cause a minimum of inconvenience.

3. It does not matter, however, whether the conductors cut the
magnetic flux or the magnetic flux cuts the conductors, the action is the
same.

4. We do insist on this experiment being made at the earliest possible
opportunity.

5. In this position the molecular magnets possess potential energy
which they had not before and this came from the work we had to do to
turn them.

6. At midnight a thermometer read 1°C and at noon 3°C. How many
degrees did the temperature change between midnight and noon?

7. All types of emission are most effective in vacuum. If the emission
did occur in the air, the emitted electrons would not get very far through
the relatively dense surrounding atmosphere.

8. Westerly winds usually continue to increase in speed with increase
in height, while Easterly winds do the opposite, and above 3,000 feet are
often replaced by Westerly winds.
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9. The statement that coordinates of the stars on the celestial sphere
are «fixed» or remain constant is not quite correct, slight changes do occur
from time to time.

10. In some of the most important researches in radio astronomy we
do not deal with transmission and reception of radio waves but with
reception of signals.

11. The amount of work done is measured by the end result and it
does not in any way depend upon the time to do the work.

12. Friction between two bodies is called static friction, if slipping
force does not occur and kinetic friction, if slipping does occur.

13. Perhaps you are wondering if such an atomic power plant might
explode as a bomb does.

14. Equivalent circuits containing parameters that do remain
substantially constant are used.

15. The pulsation that does exist is due to the fact that the brush rests
on a segment for a short time so that the voltage actually varies slightly
between the time that the brush first makes contact to the time that the
brush last makes contact.

16. The product of volts and amperes at any instant does give the
instantaneous power in watts.

17. The fact that electrons are being emitted does not increase this
density because the electrons emitted from the cathode are repelled back to
it.

I[IEPEBO/I MHOI'O3HAYHbLIX CJIOB

Ynpaxuenue 1. [lepeBenute cnenyromme NpeaioKeHNsl HA PyCCKUAM
A3bIK, ONPEAENAA 3HAUEHNUS] MHOTO3HAYHBIX CJIOB [0 KOHTEKCTY.

1. Mixtures are either homogeneous or heterogeneous.

2. The color, melting point, boiling point, and density of a substance
are examples of its physical properties.

3. When subjected to a temperature of about 100°C, the yolk and the
egg white undergo reactions that alter not only their physical appearance
but their chemical makeup as well.

4. Elements are indicated by symbols that are combinations of letters;
the first letter of the symbol for an element is always capitalized, but the
second and third letters are never capitalized.
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5. Special three-letter element symbols have been proposed for the
most recently synthesized elements.

6. The elements can be divided into three categories- metals,
nonmetals, and metalloids.

7. The measurements we make are often used in calculations to
obtain other related quantities.

8. The meter stick measures length or scale; the buret, the pipet, the
graduated cylinder, and the volumetric flask measure volume; the balance
measures mass; the thermometer measures temperature.

9. For many years, the units used in science were, in general, metric
units, which were developed in France in the 18th century; metric units are
related decimally, that is by powers of 10.

10. Three temperature scales are currently in use: their units are K
(Kelvin), °C (degree Celsius), and F (degree Fahrenheit); the Celsius scale
was formerly called the centigrade scale.

The Fahrenheit scale defines the normal freezing and boiling points
of water to be exactly 32°F and 212°F, respectively; it is the most
commonly used temperature scale in the United States.

11. Suppose that we are given a certain number and asked to express
it in scientific notation. Basically, this amounts to finding n. We count the
number of places that the decimal point must be moved to give the number
N (which is between 1 and 10). If the decimal point has to be moved to the
left, then n is positive integer; if it has to be moved to the right, n is a
negative integer. To add or subtract using scientific notation, we first write
each quantity with the same exponent n. Then we add or subtract the N
parts of the numbers; the exponent parts remain the same. To multiply
numbers expressed in scientific notation, we multiply the N parts of the
numbers in the usual way, but add the exponents n together. To divide
using scientific notation, we divide the N parts of the numbers as usual and
subtract the exponents n.

In any compound, the ratio of the numbers of atoms of any two of the
elements present is either an integer or a simple fraction.

12. For example, there are three types of hydrogen atoms, which
differ only in their number of neutrons: they are hydrogen, with one proton
and no neutrons; deuterium, with one proton and one neutron; and tritium,
with one proton and two neutrons.

13. A molecule is an aggregate of at least two atoms in a definite
arrangement held together by chemical forces.
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14. Laser is an acronym for light amplification by stimulated
emission of radiation.

15. A number of spectroscopic techniques and X-ray measurements
give us bond lengths and bond angles.

16. Ammonia is an extremely valuable inorganic substance used as
raw material in the fertilizer industry, the manufacture of explosives, and
many other areas.

Ynpaxuenue 2. Onpenennure 3HAYCHUS] TCPMUHOB IO KOHTEKCTY H
IIEPEBEINTE MPEAJI0KEHNS HA PYCCKUAN SI3BIK.

1. The word «stress» here means a change in concentration, pressure,
volume, or temperature that removes a system from the equilibrium state.

2. Although water undergoes auto-ionization, it is very weak
electrolyte and, therefore, a poor electrical conductor.

3. This is the reason that alkali and alkaline earth metal hydroxides
are all bases.

4. In section 4.5 we discussed the principle of gravimetric analysis,
by which we measure the amount of an ion in an unknown sample.

5. In other words, entropy describes the extent to which atoms,
molecules, or ions are distributed in a disorderly fashion in a given region
in space.

6. Both diamond and graphite are solids, but diamond has a more
ordered structure.

7. The connection between entropy and spontaneity of a reaction is
the subject of the second law of thermodynamics.

8. Aside from silver, which is too expensive for large - scale use,
copper has the highest electrical conductivity; it is also a good thermal
conductor.

9. Both radioactive decay and nuclear transmutation are examples of
nuclear reactions; as Table 21.1 shows, nuclear reactions differ from
ordinary chemical reactions in several important ways.

10. Chloroform is a volatile, sweet- tasting liquid used for many
years as an anesthetic; however, because of its toxicity- it can severely
damage the liver, kidneys, and heart- it has been replaced by other
compounds.
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11. Most synthetic rubbers (called elastomers) are formed from
products of the petroleum industry such as ethylene, propylene, and
butadiene.

12. The structure of a protein is of great importance, for it is
ultimately responsible for the protein’s activities: catalytic action, binding
of oxygen and other molecules, and so on.

13. Nucleic acids are high molar mass polymers that play as essential
role in protein synthesis; there are two types of nucleic acid:
deoxyribonucleic acids (DNA) and ribonucleic acid (RNA).

14. The elastic property of rubber is due to the flexibility of the long-
chain molecules.

15. The key to the double- helical structure is the formation of
hydrogen bonds between bases in the two strands.

16. There are several forms of coal that differ in composition and
texture; for example, anthracite coal is the hardest form of coal, while
bituminous coal is much softer.

17. Tonic and covalent compounds differ markedly in their general
physical properties because of the differences in the nature of their bonds.
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TEKCTbI IJIAA IMCBMEHHOI'O / YCTHOI'O IIEPEBOJJA
TEKCT Nel ~ Examples of Applied Chemistry

Potash

Potash i1s any potassium mineral which is used for its potassium
content. It ranked 34™ among the top 50 industrial chemicals produced in
the United States in 1988 (3.4 billion pounds). About 95 percent of potash
1s used for fertilizer and the remaining 5 percent is used to make potassium
hydroxide, potassium permanganate, and other chemicals which require the
potassium atom. Relatively small amounts of potassium chloride are used
as a salt substitute in low sodium diets. The major minerals for potash are
potassium chloride and potassium sulfate. The three primary methods
currently used for the production of potash all involve isolating it from
natural deposits. One method extracts potash from surface deposits in salt
lakes and other two work on underground deposits either by mining the
solid in a fashion similar to coal mining or by dissolving the potassium
salts and transporting the solution to the surface for processing. In fertilizer
manufacture, the main concern is potassium content, so a company might
switch from one mineral to another depending on cost.

Phosphoric Acid

Phosphoric acid is one of the major industrial chemicals produced in
the world. It ranked 8" among the top 50 industrial chemicals produced in
the United States. The major use of phosphoric acid is in the production of
fertilizers since phosphorus is essential for plant growth. Phosphoric acid is
also used in detergents and food industry. Polyphosphates made from
phosphoric acid are used as ‘builders’ in detergents to bind calcium and
magnesium ions. These metals 1ons react with soap to form insoluble salts
or curds, rendering soap ineffective. However, because of the damaging
effects of phosphates to ponds and lakes, the use of phosphate detergent is
waning. Phosphoric acid is used in soft drinks to give them the ‘tangy’
flavor and phosphates are found in products like baking soda. Phosphoric
acid 1s produced principally by two methods: the electric furnace method
and the wet process. The acid produced by the furnace method has high
purity. The bulk of phosphoric acid (about 90%) used today is produced by
the wet process because the cost is lower.
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Vinyl chloride

Vinyl chloride is one of the most important commodity chemicals
manufactured today. Vinyl chloride is used chiefly to make poly (vinyl
chloride or PVC), a plastic that is used in piping, siding, floor tile, clothing,
and toys. Vinyl chloride (melting point=-153.8° C and boiling point =
- 13.4°C) 1s a colorless gas. It is a recognized carcinogen that is why the
recommended limit for vinyl chloride in the air of working places is 5 ppm
(parts per million) by volume.

Lime

Lime is a term that includes both calcium oxide (also called
quicklime) and calcium hydroxide (also called slaked lime). It ranked 6"
among the top 50 industrial chemicals in the U.S.A. in 1988. Lime is one
of the oldest chemicals known. It has been used as a building material
since 1500 B.C. The largest consumer of lime is the steel industry, which
uses the basic properties of lime to remove acidic impurities in iron ores.
Lime is also used in air pollution control and water treatment to neutralize
acids and to a lesser extent in the food industry. Slaked lime is produced by
treating quicklime with water. Quicklime is a white solid that melts at
2570°C. The exothermic reaction of quicklime with water and the rather
small specific heats of both quicklime and slaked lime made the storage
and transport of the substance hazardous in the old days. Wooden sailing
ships would occasionally catch fire when water leaked into the hold
containing lime.

Kevlar

The fiber and textile industry has traditionally used many of the
natural polymers such as silk, wool, and cotton. Synthetic polymers have
been developed that mimic and extend the properties of these natural
materials. Since nylon fibers were first synthesized in the 1930s, many
synthetic fibers have been reported. Kevlar is one of the newer classes of
synthetic fibers. It is heat-resistant and seven times as strong as steel per
unit weight. Kevlar is used in belts for automobile tires, ropes, aircraft
construction, and lightweight, bulletproof vests. About 45 million pounds
of Kevlar were manufactured in the United States in 1988. One feature of
Kevlar’s structure which is thought to contribute to its unusual strength is
the fact that it is quite rigid, this is the long molecules of Kevlar act as rods
and do not easily flex or twist.
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Silicon

Silicon 1s the second most abundant element after oxygen in Earth’s
crust. Its applications range from bulk commodities such as alloys,
concretes, and ceramics through more chemically modified systems like
glasses and glazes to the recent industries based on silicone polymers.
Silicon-based photovoltaic cells can convert solar energy to electricity with
efficiency as high as 15 percent. However, its most profound impact on our
society 1s in semiconductors technology. For example, millions of
electronic components may be placed on a single chip no larger than the
eraser of a pencil - the so-called one-chip computer used in devices such as
the pocket calculator. Ultrapure silicon is needed for the electronic
industry. Silicon of 99% purity is first made by the reduction of quartz with
coke in an electric furnace at about 2000°C. Silicon produced this way,
called metallurgical grade (MGQG) silicon, i1s used in the metallurgical
industry to manufacture corrosion-resistant iron and steel.

Benzene

Benzene is one of the most important organic industrial chemicals.
About 90% of benzene is used in the polymer industry. It is also used as a
solvent and in the synthesis of compounds. Benzene is a toxic substance
and is considered to be a carcinogen. Because of these undesirable
properties there is a need to limit its use. However, as a reagent in polymer
synthesis, there is no substitute for benzene. Until about the late 1940s the
main source of benzene was coal. In recent years benzene is almost
exclusively obtained from petroleum in a process called -catalytic
reforming. This process converts a mixture of hydrocarbons obtained from
the distillation of petroleum at 450°, in the presence of a catalyst, to a new
hydrocarbon products such as benzene and toluene. Benzene and toluene
are called aromatic hydrocarbons because they contain the ‘benzene ring’.
The reaction mixture is cooled and the condensed liquid is first distilled to
remove the volatile components. Further distillation and condensation of
the vapor produces a liquid fraction containing about 25% benzene by
mass.

Polyethylene
Kinetics usually plays an important role in industrial processes, since
the products must be manufactured in the minimum time under the most
economical conditions. Consider the synthesis of polyethylene, which is
used in many items in everyday life such as piping, bottles, electrical
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insulation, toys, and mailer envelopes. Polyethylene is a polymer which is
a molecule of very high molar mass (thousands to hundreds of thousands
of grams). It is made by joining many units of ethylene molecules, called
monomers, together in a process called polymerization.

Citric Acid

Citric acid, present in «citric fruits» such as orange, lemon, and
grapefruit, is an important chemical used in the food industry. The addition
of citric acid to beverages and fruit juices imparts a sour taste, often
imitating the flavor of the fruit for which the beverage is named. The acidic
medium also prevents the growth of bacteria and mold. In the
pharmaceutical industry the acid, which is solid, is used in effervescent
tablets such as Alka-Seltzer.

The Toxicity of Lead

Lead has no known beneficial functions in human metabolism. On
the contrary, its toxicity has been known for over 2000 years. Although we
know lead is a poison, it is still widely used in our society. At present lead
poisoning is one of the most serious environmental concerns. In cities with
heavy automobile traffic, lead concentrations in the atmosphere may be as
high as 10 micrograms per cubic meter of air, which endangers the health
of countless people. In recent years the phasing out of leaded gasoline has
helped to reduce the lead content in the environment. Others exposed to
lead include young children living in lapidated houses who nibble sweet-
tasting chips of leaded paint, whiskey drinkers who consume quantities of
lead-contaminated moonshine, and people who eat or drink from
improperly lead-glazed earthenware. Soldered joints, which contain lead,
in plumbing systems for drinking water are also a major source of lead.

Lead is extremely toxic; its effect on humans s cumulative. It enters
the body as inorganic lead ions. Inhaled or ingested lead concentrates in
the blood, tissues, and bones. It is known that lead ions inhibit enzymes
that catalyze the reactions for biosynthesis of hemoglobin. Thus, one
symptom of lead poisoning is anemia. Brain damage is the most common
symptom of especially children afflicted with acute lead poisoning. Lead
also affects the central nervous system and impairs kidney functions. Lead
poisoning is usually treated with chelating agents - substances that can
form stable complex ions with lead. Two particularly effective compounds
for removing lead ions from blood and tissues are more commonly called
BAL (British anti-lewisite). BAL was developed during World War 2 as an
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antidote for lewisite, a poison gas containing arsenic. In ionized form, both
compounds yield very stable complexes with lead that are eventually
excreted through the kidneys.

«Surgeon General’s Warning: Smoking is Hazardous
to Your Health»

Warning labels such as this appear on every package of cigarettes
sold in the United States. The link between cigarette smoke and cancer has
long been established. There 1is, however, another cancer-causing
mechanism in smokers. The culprit in this case is a radioactive
environmental pollutant present in the tobacco leaves from which
cigarettes are made. The soil in which tobacco is grown is heavily treated
with phosphate fertilizers, which are rich in uranium and its decay
products.

Consider a particularly important step in the uranium-238 decay
series: the product formed, radon-222, is the only gaseous product in the
uranium-238 decay series; radon emanates from radium-226 and is present
at high concentrations in soil gas and in the surface air layer under
vegetation canopy provided by the field of growing tobacco. In this layer
some of the daughters of radon-222 such as polonium-218 and lead-214
become firmly attached to the surface and interior of tobacco leaves. The
next few decay reactions leading to the formation of lead-210 proceed
rapidly. Gradually, the concentration of radioactive lead-210 can build to
quite a high level. During combustion of a cigarette, small insoluble smoke
particles are inhaled and deposited in the respiratory tract of the smoker
and are eventually transported and stored at sites in the liver, spleen, and
bone marrow. Measurements have shown that there is a high lead-210
content in these particles. Note that the lead-210 content is not high enough
to be hazardous chemically, but because it is radioactive, it is hazardous.
Because of its long half-life, lead-210 and its radioactive daughters —
bismuth-210 and polonium-210 — can continue to build up in the body
throughout the period of smoking. Thus, constant exposure of organs and
bone marrow to an A-and B- particle radiation increases the probability of
cancer development in the smoker.

The Petroleum Industry
It is estimated that in 2000 about 42% of the energy needs of the
United States were supplied by oil or petroleum. The rest was provided
approximately by natural gas (23%), coal (24%), hydroelectric power
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(3%), nuclear power (7%), and others (1%). In addition to energy,
petroleum also supplies numerous organic chemicals used to manufacture
drugs, clothing, and many other products.

Petroleum is a complex mixture of alkanes, alkenes, cycloalkanes,
and aromatic compounds. Before refining, petroleum is often called crude
oil, which is a viscous, dark brown liquid. It is formed in Earth’ crust over
the course of millions of years by decomposing action of anaerobic
bacteria organisms on animal and vegetable matter.

Petroleum deposits are widely distributed throughout the world,
mainly in North America, Mexico, western U.S.S.R.; the China,
Venezuela, and, of course, the Middle East. The actual composition of
petroleum varies with location. In the United States, for example,
Pennsylvania crude oils are mostly aliphatic hydrocarbons, whereas the
major components of western crude oil are aromatic in nature. Although
petroleum contains literally thousands of hydrocarbon compounds, we can
classify its components according to the range of their boiling points.
These hydrocarbons can be separated on the basis of molar mass by
fractional distillation. Heating crude oil to about 400°C converts the
viscous oil into hot vapor and fluid. In this form it enters the fractionating
tower. The vapor rises and condenses on various collecting trays according
to the temperatures at which the various components of the vapor liquefy.
Some gases are drawn off at the top of the column, and the unvaporized
residual oil is collected at the bottom.

Gasoline is probably the best-known component of petroleum.
Actually, gasoline is itself a mixture of volatile hydrocarbons. It contains
mostly alkanes, cycloalkanes, and a few aromatic hydrocarbons. Some of
these compounds are far more suitable for fueling an automobile engine
than others, and herein lies the problem of the further treatment and
refinement of gasoline. Figure 24.14 shows a schematic diagram of the
four-stroke operation of the Otto cycle engine that drives most
automobiles. A major engineering concern is to control the burning of the
gasoline-air mixture inside each cylinder to obtain a smooth expansion of
the gas mixture. If the mixture burns too rapidly, the piston receives a hard
jerk rather than a smooth, strong push. This action produces a «knockingy
or «pinging» sound, as well as a decrease in efficiency in the conversion of
combustion energy to mechanical energy. It turns out that straight-chain
hydrocarbons have the greatest tendency to produce knocking, whereas the
branched-chain and aromatic hydrocarbons give the desired smooth push.

124



For this reason, gasolines are usually rated according to the octane number,
a measure of their tendency to cause knocking. The higher the octane
number of the hydrocarbon, the better its performance in the internal
combustion engine.

The octane rating of hydrocarbons can be improved by the addition
of small quantities of compounds called anti-knocking agents, this is,
tetramethyl lead and tetraethyl lead. The addition of 2 or 4 grams of either
of these compounds to a gallon of gasoline increases the octane rating by
10 or more. However, lead is a highly toxic metal, and the constant
discharge of automobile exhaust into the atmosphere has become a serious
environmental problem. Federal regulations require that all automobiles
made after 1974 use «unleaded» gasoline. The catalytic converters with
which late-model automobiles are equipped can be «poisoned» by lead,
another reason for its exclusion from gasoline. To minimize knocking,
unleaded gasoline contains a higher proportion of branched-chain
hydrocarbons.

Properties of Polymers

A polymer is a chemical species distinguished by a high molar mass,
ranging into thousands and millions of grams. Polymers are often called
macromolecules. The physical properties of polymers differ greatly from
those of small, ordinary molecules, and special techniques are required to
study these giant molecules.

Polymers are divided into two classes: natural and synthetic.
Examples of natural polymers are proteins, nucleic acids, cellulose
(polysaccharides), and rubber (polyisoprene). Most synthetic polymers are
organic compounds. Familiar examples are nylon, Dacron, and Lucite or
Plexiglas.

The development of polymer chemistry began in 1920s. Chemists
were making great progress in clarifying the chemical structures of various
substances, but they were generally puzzled by the behavior of certain
materials, including wood, gelatin, cotton, and rubber. For example, when
rubber was dissolved in an organic solvent, the solution displayed several
unusual properties - high viscosity, low osmotic pressure, and negligible
depression in the freezing point of the solvent. These observations strongly
suggested the presence of very high molar mass solutes, but chemists were
not ready at that time to accept the idea that such giant molecules could
exist. Instead, they postulated that materials such as rubber consist of
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aggregates of small molecular units, held together by intermolecular
forces. This misconception persisted for a number of years, until Hermann
Staudinger clearly showed that these so-called aggregates are, in fact,
enormously large molecules, each of which containing many thousands of
atoms held together by covalent bonds. Once the properties of these
macromolecules were understood, the way was open for manufacturing
polymers, which play such an important role in almost every aspect of our
daily lives. About 90% of current chemists, including biochemists, work
with polymers.

Raw Materials for the Chemical Industry

All the chemicals used in industry have to be manufactured from raw
materials available in nature. If these materials are scarce, the price of the
product will be high. For this reason, major chemical industries have
developed around the most plentiful raw materials. The most common raw
materials are air, seawater, rock salt, minerals, coal, natural gas, petroleum,
and vegetation.

Air. Table 26.1 shows the composition of dry air at sea level; it is the
source of six industrial gases such as nitrogen, oxygen, neon, argon,
krypton, and xenon. The mass of Earth’s atmosphere is approximately 5 to
multiply by 10 in 15™ power tons; therefore, the supply of the gases is
virtually unlimited. The gases are separated from one another by fractional
distillation of liquid air. Note that only nitrogen and oxygen are produced
on a large scale. The noble gases are used mostly in carrying out chemical
research and in providing an inert atmosphere in the recovery of metals and
in the electronics.

Seawater and rock salt.

The ocean is an enormous and extremely complex aqueous solution.
Seawater is a good source of sodium chloride, magnesium, and bromine.
Other elements present in seawater can be more conveniently prepared
from their minerals. Sodium chloride i1s obtained from seawater by
evaporation. Another major source of sodium chloride is rock salt.

Minerals. The vast majority of the elements are obtained from
Earth’s crust. Reactive metals and nonmetals are obtained by chemical or
electrolytic reduction and oxidation. Less reactive elements such as
platinum, gold, and sulfur occur in the uncombined state. Cheap and
abundant minerals such as limestone and dolomite are used in the steel
industry, water treatment, paper and pulp industries, agriculture, and many
other areas.
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Coal. Coal, which is formed by gradual decomposition of plant
vegetation over millions of years, is distributed throughout the world.
There are several forms of coal that differ in composition and texture; for
example, anthracite coal is the hardest form of coal, while bituminous coal
is much softer. Coal has served as the main source of solid fuel for
thousands of years. Today about 25% of the energy consumption in the
United States is supplied by coal. The coal reserve in this country is so
large that we can continue using it at the present level for well over another
thousand years!

Natural gas and petroleum. Natural gas is a mixture of gaseous
hydrocarbons: methane, ethane, and to a lesser extent, propane and butane.
It occurs in reservoirs of porous rock (sand or sandstone) capped by
impervious strata. Natural gas is often associated with petroleum, with
which it has a common origin in the decomposition of organic matter in
sedimentary deposits. They are also sources of valuable chemicals for the
industry. Figure 26.1 summarizes some of the important uses of
compounds obtained from petroleum. Note that in addition to the aliphatic
and aromatic hydrocarbons, petroleum contains a sizable amount of
inorganic materials, most of which are compounds of nitrogen and sulfur.
Natural gas is also a source of sulfur from hydrogen sulfide present in the
natural gas and helium.

Vegetation. Many vegetable products are used in the chemical
industry. For example, latex is obtained from rubber trees. Natural oils
such as castor oil, palm oil, and olive oil are used in the manufacture of
soap and margarine. During the processing of sugar cane for the
manufacture of sugar, waste syrup (molasses) containing mostly sucrose is
treated with enzymes from yeast to give ethanol and carbon dioxide. After
World War 2 the manufacture of ethanol was replaced by more efficient
synthetic methods. During the oil embargo in the 1970s, attempts were
made to use a fuel consisting of 90% gasoline and 10% ethanol to
substitute for gasoline. This idea was attractive because the fuel mixture is
more efficient and less polluting than the regular gasoline and ethanol
could be produced from the fermentation of corn. However, closer study
showed that the large-scale production of ethanol was more costly than
once thought and the operation would take a substantial portion of the
nation’s grain crop, thus causing an increase in the price of many foods.
Furthermore, since the price of gasoline never rose to the once feared $2
per gallon level, the idea was largely abandoned. Today ethanol is used in
some gasoline to increase its octane number.
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The Nature of Nuclear Reactions

Nuclear chemistry is the study of reactions involving changes in
atomic nuclei. This branch of chemistry began with the discovery of
natural radioactivity by Becquerel and grew as a result of subsequent
investigations by Pierre and Marie Curie and many others. Nuclear
chemistry is very much in the news today. In addition to applications in the
manufacture of atomic bombs, hydrogen bombs, and neutron bombs, even
the peaceful use of nuclear energy has become controversial, as evidenced
by the accidents at the Three Mile Island and Chernobyl nuclear plants.

With the exception of hydrogen, all the nuclei contain two kinds of
fundamental particles, called protons and neutrons. The nucleus itself
occupies a very small portion of the total volume of an atom, but it
contains most of atom‘s mass because both the protons and neutrons reside
there. In studying the stability of the atomic nucleus, it 1s helpful to know
something about its density, because it tells us how tightly the particles are
packed together. Some nuclei are unstable. They emit particles and
electromagnetic radiation spontaneously. This phenomenon is known as
radioactivity. Nuclei can also undergo change as a result of bombardment
by neutrons, electrons, or other nuclei; nuclear changes that are induced in
this way are known as nuclear transmutation. Both radioactive decay and
nuclear transmutation are examples of nuclear reactions.

The principal factor for determining whether a nucleus is stable is the
neutron-proton ratio (n:p). For stable atoms of elements of low atomic
number, the n:p value is close to 1. As the atomic number increases, the
neutron-to-proton ratio becomes greater than 1. This deviation at higher
atomic numbers arises because a large number of neutrons is needed to
stabilize the nucleus by counteracting the strong repulsion among the
protons. A quantitative measure of nuclear stability is the nuclear binding
energy, which is the energy required to break up a nucleus into its
component protons and neutrons.

Radioactivity is the spontaneous emission by unstable nuclei of
particles or electromagnetic radiation or both. The main types of radiation
are o-particles, B-particles, y-rays, which are very short wavelength
electromagnetic waves, positron emission, and electron capture. When a
radioactive nucleus disintegrates, the products formed may also be unstable
and therefore will undergo further disintegration. This process is repeated
until a stable product finally formed. Starting with the original radioactive
nucleus, the sequence of disintegration steps is called a decay series. It is
important to be able to balance the nuclear reaction for each of the steps.
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For example, the first step is the decay of uranium-238 to thorium-234,
with the emission of an a-particle. In a discussion of radioactive decay
steps, the beginning radioactive isotope is called the parent and the
product, the daughter.

Aromatic Hydrocarbons

Benzene, the parent compound of this large family of organic
substances, was discovered by Michael Faraday in 1826. Over the next 40
years, chemists were preoccupied with determining its molecular structure.
Despite the small number of atoms in the molecule, there are quite a few
ways to represent the structure of benzene without violating the
tetravalency of carbon. However, most proposed structures were rejected
because they could not explain the known properties of benzene. Finally,
in 1865, August Kekule deduced that benzene molecule could be best
represented by a ring structure - a cyclic compound consisting of six
carbon atoms.

Benzene i1s a colorless, flammable liquid obtained chiefly from
petroleum and, to a lesser extent, coal tar. Perhaps the most remarkable
chemical property of benzene is its relative inertness. Although it has the
same empirical formula as acetylene and a higher degree of unsaturation, it
1s much less reactive than either ethylene or acetylene. We now understand
that the stability of benzene is the result of electron delocalization. In fact,
benzene can be hydrogenated, but only with difficulty. An enormously
large number of compounds can be generated from substances in which
benzene rings are fused together. The best known of these compounds is
naphthalene, an important component of mothballs. These and many other
similar compounds are present in coal tar. Some of the compounds with
larger numbers of rings are powerful carcinogens - that is, they can cause
cancer in human beings and animals.

The Chemical Industry and the Environment

Nowadays it is difficult to read any newspaper without seeing some
account of how one or another type of pollution is plaguing our nation.
Many of the environmental problems are directly or indirectly related to
the activities of the chemical industry. There are many areas of the
chemical industry that must be carefully monitored and controlled to avoid
damaging effects on the environment. It is helpful to consider the
following categories which contribute to various forms of pollution.
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Sources of energy. The chemical industry is energy intensive. Most
of the energy is supplied by the combustion of oil and natural gas, and to a
lesser extent, coal. Combustion produces carbon dioxide, which
contributes to the greenhouse effect, sulfur dioxide, which is responsible
for acid rain, and various nitrogen oxides and unreacted hydrocarbons,
which result in acid rain and smog formation. It should be pointed out that
other industries, automobiles, and domestic use all contribute heavily to
various types of air pollution.

Isolation of raw materials. Mining, especially strip mining such as
that used for coal and iron, is damaging to the environment, and it may
take years for the land to recover and vegetation to grow. Oil drilling on
land or beneath the sea is also potentially harmful to the environment.
Large-scale oil spills during transportation such as that which occurred in
Alaska in 1989 are a major concern and this type of accident cannot be
totally prevented.

Chemical processes. During the operation at a chemical plant or
during a metallurgical process, harmful gases are often emitted into the
atmosphere. For example, roasting of sulfide ores produces sulfur dioxide.
In addition, various particulate matters such as soot, ashes, which contain
heavy metal salts, and dust are also generated by the plant. For many years
the chlor-alkali industry used mercury as the cathode. Although mercury
does not participate in the overall reactions, some of it is inevitably
discharged with waste solutions into the environment.

Disposal of solid wastes. Most industrial processes result in one or
more unwanted by-products which must be discarded. The problem of
solid waste disposal (both industrial and domestic) is one of the most
serious problems facing our society today. Waste chemicals must be stored
in a safe site and constantly monitored. One of the most serious cases of
improper disposal of toxic waste was discovered in 1978 when an old
chemical dump in Niagara Falls, New York, near Love Canal, began
leaking into environment. As a result, the neighborhood had to be
evacuated. Much effort is needed to clean up many of the similarly
affected landfills in the nation. A related problem is the disposal of nuclear
wastes, which does not yet have a totally satisfactory solution.

Potential Hazards of Chemicals
Despite the various environmental problems facing us today, the
outlook is not entirely bleak. For the last twenty years or so the chemical
industry has become much more aware of pollution control than it once
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was. Innovative procedures have been introduced to minimize the damage
to the environment. As mentioned earlier, sulfur dioxide generated in
metallurgical processes is now used as starting material in the production
of sulfuric acid at some plants. Diaphragm cells are replacing mercury cells
in the chlor-alkali industry. An intense effort is under way to find
replacements for the chlorofluorocarbons (CFC) which will not deplete
ozone in the stratosphere. When these compounds were first synthesized as
refrigerants, they were considered ideal substances because they are
nontoxic and noncombustible. It took nearby thirty years for chemists to
realize the potential hazard of CFCs to the ozone in the stratosphere. Slow
but promising progress is being made to utilize nonpolluting sources of
energy such as solar energy at an economically acceptable level. Scientists
are developing bacteria to attack a wide range of toxic wastes. A large-
scale experiment is currently in progress to use bacteria to break down the
crude oil spilled by oil tankers. In the area of solid waste treatment,
recycling offers one of the best solutions. Consider aluminum as an
example. Each year Americans throw away enough aluminum to rebuild
the entire U.S. commercial airline fleet every three months! Aluminum
recycling i1s economically sound and avoids further damage to the
environment from mining. Literally thousands of households articles are
made of seemingly indestructible plastic, and they are a main contributor to
solid waste and litter on the road. An effective way to reduce the ‘plastic’
pollution is the manufacture of photodegradable plastics. Light-sensitive
compounds are incorporated into the polymer chains that make up the
plastic. When exposed to the sun’s ultraviolet rays, these compounds
become photo-excited and they can cause the polymers to break down into
small units.

In recent years the U.S. Congress has enacted a number of important
environmental and resource protection laws. The EPA estimates that the
total coast of the cleanup may be as high as $250 billion - an average of
$1000 per person! To be sure, it will take a tremendous effort - both time
and money — to clean up our land, water, and air, but this is a small price to
pay considering that the future of planet Earth is at stake.

Principles of Automatic Control
The primary object of any automatic device is the removal of the
elements of chance and therefore errors which inevitably obtain when a
human brain has control, and thus to produce an article more surely,
efficiently, and, therefore, more economically. From this hypothesis the
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logical components of any automatic control system have been deduced as
follows: 1) the ability of the human brain to distinguish large from small,
black from white, hot from cold, must be reproduced and heightened such
that the device is able to differentiate between 0.0010 in. and 0.0009 in. or
between 100 degrees and 99.99; 2) similarly the ability of the human hand
must be reproduced such that the device is able to take the course of action
dictated by the brain.

These mechanical organs have been termed detector and servomotor
and are the basic elements of every control system. Of all detecting devices
probably the best known is the temperature detector. One of the simplest of
these is the domestic thermostat in which the different coefficients of
expansion of two dissimilar metal strips bonded together cause the strips to
form an arc when heat is applied, which provides sufficient force to open
or close electrical contacts. Electrically, the temperature can be sensed by
the change of resistance of a piece of wire. The resistance variations may
very simply be transformed to current variations either in a straight-
forward three-element circuit.

Another electrical detector of temperature changes 1is the
thermocouple. The thermocouple basically consists of two dissimilar metal
probes fused together at one end and apart at the other. It was found when
heat was applied to the fused end that a very small but easily measurable
voltage difference appeared across the free ends of the probes, known as
the “cold junction”. This voltage increased and decreased proportionally to
the temperature difference. The careful selection of metals and increased
accuracy of voltage measuring instruments has made it possible to increase
the range of the thermocouple to embrace very much lower temperatures.

As every quantity can now be measured and turned into a
corresponding electrical signal by a transducer, it can be said that the
distinguishing function of the human brain has been reproduced. But since
the electrical signal is derived from a sensitive device it can seldom be
sufficiently powerful in itself to drive a servomotor that has to do any
appreciable amount of work. The signal, then, must be amplified. The
word “amplifier” is perhaps slightly misleading since the input signal is not
actually amplified but used to control a greater source of power which
copies its variations on a larger scale. It is necessary to bear in mind that
the amplifier must be provided with energy not only to enable it to do its
work, but for it to work.
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The Carbon Cycle

The carbon of the planet is found in the atmosphere as carbon
dioxide, dissolved in ocean water, bound in biomass, and stored in the
lithosphere as carbonate minerals. This substance is a key component in
the physics of the planet since it interacts with the heat balance. It is also
essential to all living cells as it is used when new biomass is built up in
carbon dioxide fixation.

The carbon cycle starts when carbon dioxide in the atmosphere is
formed from carbonates in the lithosphere. Carbon has been added to the
atmosphere through volcanic activities throughout the history of the planet. An
important part of the carbon flow is the formation of calcium carbonate in the
seas especially as shells in marine organisms. As these die and their shells sink
to the bottom carbonate is transferred from the atmosphere to the sediments
which finally become limestone rock, and thus, returned to the lithosphere.
This slow, but in the history of the planet, major part of the carbon cycle is
estimated to have taken care of some 60 entire atmospheres of carbon dioxide,
and that each carbon atom has made some 30 such round trips.

The absorption of carbon dioxide n the ocean water is slow, however,
and in addition, limited by the slow mixing of the upper layer with the rest
of the oceans. An immediate component is the fixation of carbon dioxide
to organic substances by living organisms during photosynthesis. As the
biosphere builds up to considerable amounts of biomass, this constitutes a
major carbon sink, not the least in the forests of the planet, but also organic
material in soil.

Just as carbon dioxide fixation removes carbon from the atmosphere
respiration returns it back. In respiration organic molecules are oxidized
with oxygen to provide energy for living cells. The by-products are water
and carbon dioxide. All kinds of combustion and decay processes add to
this flow. The comparatively immense utilization of fossil fuels today
seriously disturbs the balance between the natural processes and the
modern combustion practices causing the concentrations of carbon dioxide
to increase.

Biotechnology
Biotechnology in general refers to the use of living cells or
organisms or parts thereof in technical context. In a wider understanding of
the concept one might include all domestication of plants and animals.
However, classical biotechnology normally includes e.g. use of yeast for
fermentation of alcoholic beverages, bacteria for souring wine, milk or
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meat, and special enzymes in the production of cheese. All tools - cells,
enzymes, etc. - for biotechnology are taken from the environment which
again underlines the importance of a protected biodiversity to preserve the
potential for finding new interesting genes. An example of a perhaps
unexpected such source are the microorganisms from hot springs in
volcanic areas, where several enzymes which revolutionized genetic
engineering were found. Many medicinally very important pharmaceuticals
have been extracted from more or less exotic sources.

Biotechnology usually refers to three different activities: firstly,
cultivation of microorganisms or cells in general including mammalian cells;
secondly, to the genetic design of such cells, e.g. by the introduction of new
genes; and thirdly, to the use of biological macromolecules, especially
enzymes, in technical systems. An example is the use of enzyme reactors in
chemical procedures, mostly through immobilization of the cells or enzymes
to a carrier to allow rational management of the system. Very often all three
activities are used in coordinated way to set up a biotechnical production.

Another way to see biotechnology is to refer to controlled biological
systems, small ecosystems, which provide special services. A well-known
example is the biological step in wastewater treatment. However, much
more functions may be developed in special ecosystems, «biological
machines». Examples include the extraction of heavy metals - bioextraction
of copper is economically as important as mining - precipitation of
phosphorus, production of biomass, etc. A rather undeveloped possibility is
to let cell cultures, mostly plant cell cultures, produce specific products
instead of harvesting these in nature. A glycocorticoid, used as a heart
medicine, was extracted from the first such system in large scale production.
Other proposed systems may produce also bulk amount of e.g. ginseng and
cacao butter. It is difficult to see that such system would be a threat to the
environment. Rather it would let some natural resources, now pushed too
far, to be less exploited. Assume that you would be able to produce your
own cacao in a small cell cultivation in the kitchen corner rather than
importing it from a plantation in west Africa, where it is extracted from a
small nut on a big tree. The environment impact would clearly be smaller.

The biological machines seem to be the last logical step in a
development that stated 10,000 years ago in domestication of the living
world. The ultimate «biological machine» may be a device that using
photosynthetic components, would, from air, water and sunshine, produce
a fuel to replace fossil fuels and thus turn the combustion process into a
renewable scheme. Such systems are researched today.
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PA3JIEJI 2. TEPEBO/I C PYCCKOTI'O SI3bIKA
HA AHI'JIMUCKHUU SI3BIK

1. [lepeBenure CIEIYIOIIHNE MPEAJI0KEHUSA, YUYUTBIBAS
rpaMMaTHYEeCKHEe MOJCIN W 3aKpeIulss 3HaHWS OOIed W CIenHaTbHON
TEPMUHOJIOTHH.

1. Cmecp BOmopoaa M a3oTa MPUMEHSETCS MPHU MPOU3BOJICTBE
CUHTETHUYECKOI0 aMMHAKa.

2. To, 4TO OOBIYHOE COCTOSIHUE BOJIBI - ATO JKUJKOE COCTOSIHUE,
SIBJISIETCS] XOPOIIIO U3BECTHBIM (PAKTOM.

3. To, yTO MBI BUJIUM, 3TO COBCEM Ha Iap, a MEJIbYalINE YaCTHUILIbI
BOJIbI.

4. Bo3myx BOKPYT Hac BCET/1a HAXOJIUTCS MO/ TaBICHUEM.

5. Bompoc B TOM, 4TO Takoe JW3eIbHbIN JBUTaTeNb, KaK OH paboTaeT
U KaK OTJIMYAEeTCsA OT OEH3MHOBOIO JIBUTATES.

6. 3HaeTe 1M BbI IPUHIHUN JCUCTBUA 4-X TAKTHOT'O JBUTATEIS?

7. Ilpu HarpeBe ra3oB Mbl HaXOJIMM, YTO OHU JIEUCTBYIOT TOYHO
TaKUM k€ 00pa3oM, KaK U >KHJIKOCTH.

8. OmbITH HAM TOKA3bIBAIOT, YTO MEXIY MOJIEKYJIaMH JIFOOOTO Ta3a
CYLIECTBYET OYEHb MAJICHBKOE MPUTSIHKEHUE.

9. BaxxHOU XapaKTepHOW YEPTOM HM3JIYUYECHHUS SBJISETCSA TO, YTO OHO
MPOUCXOJIUT B BaKyyMe.

10. AC u JC 4ABIAIOTCS COKpallEHUSMH CJIOB NEPEMEHHBIA U
IOCTOSIHHBIN TOK.

11. CpoiicTBa cTajqu 3aBUCST OT TEIJIOBOM 00paOOTKH.

12. Jns Toro, d4roOBl W3Y4YUTh JEUCTBHE MPOBOJHUKOB W
U30JISITOPOB, MOXKHO MOMPOOOBATH MPOBECTU CIAEAYIOIIUI OTIBIT.

13. OHOBHOM MNPHHIMI BCEX TIE€HEPATOPOB MEPEMEHHOIO TOKA
3aBUCUT OT TOT'0, YEM BBI3bIBACTCS DJIEKTPOMArHUTHAs CUJIa.

14. CnegyromuM BONPOCOM SIBISAETCA TO, KAaK TaKW€ HWOHBI
B3aNUMOJEHUCTBYIOT C MUKPOBOJIHOBOM PaIAAIUCH.

15. BoapT™MeTp - OAWMH U3 CaMbIX HMCHOJIb3YEMBIX H3MEPUTEIbHBIX
puOOPOB, KOTOPHIN UMEET PaAMOTEXHHUKA.

16. Koaddumuent mone3Horo  ACHCTBUSA, ITPOM3BEIACHHOIO
JIBUTATEJIEM, HAa3bIBAETCA  TEIUIOBBIM  KOA(DPUIMEHTOM  JABUTATEIS
(k03 PUIIMEHTOM TOJIE3HOTO ICUCTBUS).

17. HeoOXonMMO YYWTBHIBaTh CKOPOCTb, C KOTOPOH BBIMOJIHSAETCA
pabora, Takke Kak U 00111ee KOJIMYECTBO BBIITOJIHEHHOU paboTHI.
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18. MbI yke HaOJIIOaTi MHOTO CIy4aeB, KOTJla OJIMH BUJ SHEPrUu
MEePEXOIUI B APYTOM.

19. PanuoakTuBHbIE M30TOIBI TAKXKE YCHENTHO HCMIOJB3YIOTCS s
XpaHeHus Tuiy (IpoIyKTOB).

20. ConpoTHBJIEHUE TAHHOTO MTPOBOJHUKA 3aBUCHUT OT MaTepuaia, u3
KOTOPOTO OH CHENaH.

21. TexHUYECKHE XAPAKTEPUCTUKW JAHHOM JIAMIBI 3aBHUCST OT
3 PEeKTUBHOCTH, C KOTOPOH BHIPA0ATHIBAIOTCS CBOOOIHBIC 3JIEKTPOHBI.

22. DNEeKTpUUYECKU TOK, MPOXO SN 1O TPOBOAY, OyA€T HarpeBaTh
STOT MPOBO/I.

23. DNeKTpoHbl, OyIy4d OTPUILIATEIbHBIMU, U3MEHSAIOTCS OT Oolee
HU3KOTO HampsDKeHHss K Oojiee BBICOKOMY, TO €CTh, OT Ooiee
OTPULIATENBHBIX, 10 MEHEE OTPULIATEIbHBIX.

24. Bce »dNEKTpUYECKHWE NPOBOJHUKH PACCEMBAIOT TEIUIO MPH
MPOXOXKJIECHUM DJIEKTPUUECKOTO TOKA.

25. Kaxnaplii »JIEMEHT CyLIEeCTBYET BO MHOYKECTBE BAapHUAHTOB,
KOTOPBIE HA3BIBAIOTCS U30TONAMH U UMEIOT OJIMHAKOBBIM aTOMHBIA HOMED,
HO pPa3HbIM aTOMHBIN BEC.

26. PanuoBONHBI HCIYCKAKOTCA MNPOBOJHUKOM, MO KOTOPOMY
MPOXOJIUT TOK.

27. 1lpn moporpeBe HaMarHWYE€HHAasl CTAJIb TEPSIET CBOM MAarHUTHbBIE
CBOMCTBA.

28. DJNeKTpoHHas JiamMIia - 3TO YCTPOMCTBO, COCTOSIIEE W3
MHOYECTBA AJIEKTPOJOB, KOTOPhIE HAXOMSTCS B 3aMKHYTOM IPOCTPAHCTBE
C pa3peKEHHBIM BO3TyXOM.

29. Kaxnas mnpoBoasimas LENb HUMEET OINPENCICHHOE CBOWMCTBO,
Ha3bIBAEMOE JIEKTPUUYECKUM COIPOTUBIECHUEM.

30. MomHOCTh U3MEPSIETCS MPOU3ZBEAECHUEM aMIIEPOB, MOITYUYECHHBIX
B LIENHU, HA Pa3HUILy HAIIPSKEHHS B BOJbTAX HA KOHIAX 3TOU LEIH.

31. Korga ammepMeTp Wiy BOJIBTMETP MOACOEAWHEHBI K IEMH, BbI
MOXETe CHUMATh MOKa3aHus B aMIlepax ¢ MEPBOTO, U MOKa3aHUs B BOJIbTAX
CO BTOPOTO.

32. Pajap npumMeHsieTcs i1 OOHapyKEHUSI MECTOHAXO0XKICHUS 1IeNn
M0 OTHONIEHUIO K YCTAaHOBIIEHHOM ((DMKCUPOBAHHOM) TOUKE Ha 3eMJIE.

33. CymecTByeT JBa MPOCTBHIX CIIOCOOA HU3MEPEHUs YTII0BOM
CKOPOCTH.

34. llenHas peakiuusi BBICBOOOXK/1a€T OrPOMHOE KOJIMYECTBO raMma-
Jydel W HEUTPOHOB, Ybe MOMaJaHWE B aTMochepy HE JOJDKHO OBITh
JOMYIIEHO.
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35. Ilpu HUBKHX TeMIlepaTypax HEKOTOpPbIe METaJlIbl CTAHOBSITCS
CBEPXIIPOBOAUMBIMU,  HUMESl  MPAKTUYECKH  HYJEBOE  YJIENbHOE
COIIPOTHUBIJICHUE.

36. Hecmotrpss Ha cxxaTue, Ta3 BO3Bpallae€TCsl K CBOEMY
nepBOHAYAIbHOMY 00beMY, KaK TOJIBKO YCTpaHseTCs Mpujaraemas cusia.

37. IlogpobHOe oOCyXJeHHEe TepMHHA «padoTa» SBISETCA TEMOU
CJIEAYIOUIEN CTaThH.

38. 3ammTa nepcoHansa OT PAaJAMOAKTUBHOTO M3TYYEHHS 3aHUMAET
BAXKHOE MECTO B pabOTE aTOMHOM SHEPrOCTAHIIUU.

39. MbI 3HaeM, 4YTO CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH U3MEHSETCH,
Kor/1a POHT BOJHBI MEPECEKAET TPAHUILY MEXIY JBYMS CPEIaMHU.

40. T'nmaBHo#l cyThl0O TpaHcopMaTropa SBISETCI H3MEHEHHE
HaIpsHKEHUS.

41. Camblii TpPOCTOM NPOLECC NPOU3BOJCTBA METATIUYECKUX
JeTajel - 3TO TAKOM, IPU KOTOPOM PACIUIABJIEHHBIA METAJI 3aJIMBAIOT B
COOTBETCTBYIOIIUE JTUTECHHBIC (POPMBI UJIU MYJIbJIBI.

42. KunHetuyeckue DSHeprud aib(pa-yacTUll BBIBOJATCS U3
HaOJII0/ICHUH 32 pacCTOSIHUEM, KOTOPOE OHU MPOXOJIAT B BO3/IYXE.

43. Takoe paclIEIUICHHE MOJEKYJIbl BOJAOPOJA COIMPOBOKIAETCS
MOTJIONEHUEM OTPOMHOIO KOJIMYECTBA SHEPTHUHU.

44. Pa3phIB LIENU BBI3bIBAET UCYE3HOBEHHE MATHUTHOTO MOJIA.

45. Mpl 3HaeM, YTO NPEBPALICHHUE TEIJIA B XMMUYECKYI) SHEPTHUIO
oOpaTHO MPOMOPIMOHATBLHO TOMY, KOTrJa CropaHue yriis mnpeoOpasyeT
XUMHUYECKYIO SHEPTUIO B TEILIO.

46. Cxxura"nue TOIUIMBA SIBJISICTCS B ICHCTBUTEIBHOCTH XUMHUYECKUM
MPOLIECCOM, TaK KAaK OHO MPEBpallaeT TOIUIMBO B TEIJIO, CBET, ra3bl U
TIeTIeN.

47. IlepBbIM 1Iar B U3MEpeHUU (HU3NYECKON BEIUYHUHBI COCTOUT B
BBIOOpE €AMHUIIBI TAKON BEIUUYHHBI.

48. Kaxmas osJekTpuueckas IMelb ¢ MNPOXOASIIMM IO Heu
NepEMEHHBIM TOKOM M3JTy4aeT ONIPEAETICHHOE KOJINYECTBO
ANIEKTPOIHEPTUHU B (POPME FIIEKTPOMATHUTHBIX BOJIH.

49. Kak HaM HM3BECTHO, MEXaHHUUYECKas 3HEprusi mpeoOpas3yercs B
TEIUTO, TPUYEM ATOT MPOLIECC SABIISIETCS IPUMEPOM MPEBPAIICHUS SHEPTUH.

50. JKunkoctu M rasbl 3aMETHO OTJIMYAIOTCI IO CBOMM CBOMCTBaAM
C)KUMAEMOCTH, MPUYEM T'a3 CKUMAETCS JIETKO, B TO BPEMsI KaK >KUIAKOCTb
ABJISIETCA MPAKTUYECKU HEC)KUMAEMOM.
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51. TepMHH «IJIOTHOCTH» HCHOJIB3YETCS JJisi BECa HAa EIUHUILY
o0bema, nmpuueM OOBIYHOW €UHUIIEH HU3MEpeHUs sBisgeTcs GyHT Ha QyT
KyOU4EeCKHUH.

52. ToBopsi Hay4YHBIM SI3BIKOM, DJHEpPrUsSi — OTO CIIOCOOHOCTH
COBEpIIIATh PadoTy.

53. DnexTpuyeckas 1yra MpuMEHseTcs Il CBApKU 2-X WM OO0JIbIle
KYCKOB METajlia, MpUYeM OIrPOMHOE KOJUYECTBO TEIUIa BhIACIAETCS, KOT1a
TOK MPOXOJUT OT OJTHOTO AJIEKTPO/Ia K IPYyroMy B CBAPOYHOM allrapare.

54. Ha npakTuUKe HMCHOJIB3YIOTCS Pa3IMYHbIe METOJbI OXJIAKICHUS
TpaHcopMaTOpOB, 3aBUCSIIUE OT pa3Mepa TPaHCHOPMATOPOB U MECTHBIX
YCJIOBHM.

55. CKoOpoCTh OXJaXJEHUS HE BaXKHa, XOTsA OBICTPOE OXJIAKICHHUE
MO>KET MOBJIUATH Ha TIaAKYIO MOBEPXHOCTh METAILIA.

56. C nmepenawoomiel aHTEHHB PAJUOBOJIHBI, TEpEIAOIINE
paguonporpaMMy, PpacopoCTpaHSIOTCS BO BCEX HAIPaBICHUSX  CO
CKOPOCTBIO CBETA.

57.Cy111ecTBYIOT pa3Hble CIOCOOBI MPOU3BOICTBA BRICOKOYACTOTHOTO
TOKA JIJIs1 OJIOTPEeBa.

58. JXKene3o oOmamaeT CBOMCTBOM OTrPaHUYMBATH DJIEKTPUUECKOE
1oJie, KOTOPOE HE JJaeT €My pPacCeMBaThCs Ha OOJIBIIIOE PACCTOSIHHE.

59. [Ins Toro, 4ToObl BBISICHUTH CTPYKTYPY MAcCChl ra3a, Mbl JOJKHBI
3HATh TPU BEILIU O HEM, @ UMEHHO: €ro 00beM, JIaBIICHUE U TEMIIEPATYPY.

60. YUToObl CpaBHUTH MUCTOYHUKHU OCBEIICHUS, HEOOXOAUM OOBIYHBIN
HUCTOYHUK OCBEIICHHUS.

61. Bropoe ycioBue paBHOBECHS - 3TO TO, YTO CTPEMIICHHE K
BPAIIICHUIO JTOJDKHO PABHSTHCS HYJIIO.

62. Jlyumuii crmoco0 MOHATh, YTO TaKOE SJIEKTPHUYECKHH TOK, ITO
MIOCMOTPETH KaK OH JIEUCTBYET B LIETIH.

63. MHaukatop CKOpPOCTH BO3[AyXa MCHOJB3YETCS i U3MEpPEHUs
CKOPOCTH CaMOJI€Ta B BO3/IyXe€.

64. IlepBbIM 1IaroM K TIOHUMAaHUIO TEJIEBUACHUS  SIBIISICTCS
MOHMMAaHUE TOTO, KaK JEUCTBYET KaTOIHO-TyueBasi TpyOKa.

65. Jlns co3gaHusT MarHUTHOTO  MOJsL  TpeOyeTcss  pacxoll
ONPEICJICHHOTO KOJIMYECTBA YHEPTUU.

66. Bpems, xotopoe TpeOyeTcss Uisi TOMHSTHS ITOTO Tpy3a, HE
3aBUCHUT OT KOJIMYECTBA Pa0OTHI, KOTOPYIO CIEIYET COBEPIIUTD.

67. MbI 3HaeM, 4TO TpeOyeTcs AaBiICHUS JJIsl TPOXOKACHUS BOJBI 10
TpyOe.
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68. Korma cocTtosHHe Tejla TaKOBO, YTO OHO MOKET BBIIOJHSATH
paboTy, MBI 3HAae€M, YTO TEJIO 00JIaJAET SHEPTUEH.

69. 13BeCTHO, 4TO Map COBEPLUICHHO HEBUIUM.

70. M3BeCTHO, YTO BCE METAJUILI COCTOSAT W3 MEJIbYaMINX YacTHII,
Ha3bIBAEMbBIX MOJIEKYJIAMH.

71. U3-3a cmiocoOHOCTH MPUTITUBATH KEJI€30, TOBOPAT, UTO 3Ta pya
ABJISIETCA MAarHUTOM.

72. 3BECTHO, YTO COJIHLIE MPEACTABISAET COOOM MacCy CHKAThIX ra30B
Y UCITAPEHUM.

73. BBUIO MNPEAIONO)KEHO, YTO KOJMYECTBO IMPOTOHOB SBISETCS
JOCTATOYHBIM JIJISI IOJICYE€Ta AaTOMHOT'O BeEca.

74. CuurtaeTcs, 4YTO HEKOTOpbIE CBOMCTBAa BEIIECTBA BCEraa
SBJISIFOTCS. HEU3MEHHBIMU ITPU ONPEICIIEHHBIX YCIOBUSIX.

75. I'maBHOW TPUYMHOW HCIIOJIb30BAHUS TaKUX IOJIIMITHUKOB B
CTaHKaX SIBISETCS YMEHBIICHHE W3HAIIMBAEMOCTH U  YIPOIIEHUE
po0JIEeMbl CMa3KHU.

76. MBI XOTUM, YTOOBI BbI YUJIU, UTO HAMPSDKEHUE, COMTPOTUBIICHUE U
ANEKTPOEMKOCTh  SIBJISIFOTCS TPEeMsl BaXXHBIMU CBOMCTBAMH, KOTOPBIE
BIIUSIIOT HA MPOXO0KICHUE TOKA IO LIETIH.

77. Jna toro, 4ToObl TIPEKPaTUTh MPUTOK BOABI B JaHHYIO TPyOy,
BaM CII€JIyeT MEePEeKPbITh BEHTUIIb B 3TOM TpyOe.

78. I3BeCTHO, YTO MOMBITKHU J00ABISATH ME/Ib U LIMHK B CIIaBbl ObLIN
HayaJia HeyJaYHbIMU U3-3a IUIOXO0M YCTOWYUBOCTHA K KOPPO3UH METAILIA.

79. U3BecTHO, UTO ypaH AaeT ajib(a, 0eTa U raMMa U3JIydeHUs.

80. EcTecTBEHHOE CTPEMIICHUE TEIUIOTHI MOHUKATHCS OT BBICOKOM
TeMIepaTypbl K HU3KOM TEMIIepaType MAaeT BO3MOXHOCTh MapOBOMY
JBUTATENIO TTPeoOpa3oBbIBAThH TEIUIO B padOTYy.

81. HM3BecTHO, YTO TOYKAa IUIABJICHUS JbJa TOHIXAETCA NPHU
IPUMEHEHUH JTaBJIICHUSI.

82. UtoObl OOHApPYKUTh OUYEHb CJIA0bIC PATUOCUTHAIBI, JOJKHBI
UCIIOJIB30BaThCSl BBICOKOUYBCTBUTEIBHBIN PAAUONPUEMHUK W aHTEHHA
HAIPaBJICHHOTO JCHCTBHUS.

83. 13BecTHO, YTO ra3000pa3HbIil TSKENBIA BOJOPO UCIIOJIB3YETCS B
TaKuX OMbITAX.

84. Cnenyer OTMETUTh, YTO 3HAUYCHUE TEPMHHA «EMKOCTBH» B CJIOBE
TEIUIOEMKOCTD HE SIBJISIETCS TAKUM K€, KOT/1a TOBOPAT O EMKOCTH BeEJIpa.

85. HarspkeHne NOBEpXHOCTH MOXKET BBIPAKATBCA B EIUHHIIE
SHEPIruu Ha €IUHUITY TUIOIIAIH.
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86. Bona, BeposiTHO, OyIeT UCIIOJIb30BAThCA JJI SKpaHUPOBAHUS, HO
OETOH, KOTOPBIM TaKXXE COJIEPKUT OOJIBIIIOE KOJIMYECTBO BOJOPOJa, OoJiee
ya00€H.

87. WN3-3a TpebGoBaHuUs ANEKTPOHEUTPATIBHOCTH 00BEMHBIN
(OpOCTPaHCTBEHHBIN ) 3aps]] JOJIKEH TOXKE OCTaBaThCS MOCTOSTHHBIM.

88. Ecnu TBepnmoe Teno WM KUAKOCTh HarpeBaTb, TO OHU OyayT
pacIInpsITHCSI.

89. Cnenyert ydecth, 4To TepMUH «OM» HEJb3sl COKpallaTh OyKBOM
«O», Tak Kak 3Ta COKpauleHue Bceraa oepercs I HyJIs.

90. OOnapyxeHO, YTO ISl HAWIYYIINX YCJIOBHM CIBIIIHUMOCTH,
BpeMs OTPaKEHHS 3BYKa JOJHKHO OBITh MEXIY 1-2 CeKyHIBI.

91. Teopernueckn BO3MOXKHO, UYTO YacTh SIICPHOM SHEPTUU MOTJIA
Obl BBICBOOOKIATHCA MyTEM MPEoOpa30BaHMs CAMBIX JIETKMX WJIM CaMbIX
TSDKEJIBIX JIEMEHTOB B JAPYTHUE 3JIEMEHTBI CPEAHEN MacCChI.

92. DneKkTpoHHMKa - 3TO OTpacib TEXHUKH, IPOrpPecC KOTOPOU
HanOoJiee MPOSIBUJICSA B KOHIIE MPOILUIOrO BEKa.

93. B peanpHOM rase He BCE aTOMBI UMEIOT OJMHAKOBYIO CKOPOCTb,
HEKOTOpbIE MTEpEMENIAIOTCS MEJICHHEE, a JPYyTrue - ObICTpEe.

94. ATOM COCTOUT W3 MHOXKECTBA 3JIEKTPOHOB, KOTOPHIE SIBISIOTCS
OTPULIATEIBHBIMA M TPYNNUPYIOTCS BOKPYT siApa, KOTOPOE SBISETCS
MOJIOKUTEIBHBIM; 3TH 3JIEKTPOHBI OBICTPO JBUTAIOTCS, Bpallasich BOKPYT
aqpa.

95. Bce Tumbl sMuccuil sBIAIOTCA Hanbosiee 3(QPEKTUBHBIMU B
Bakyyme. Eciau smucCHs JEUCTBUTENBHO NPOUCXOJWJA B BO3IyXE, TO
BBIJICIISIEMBIE JJIEKTPOHBI HE CMOIJIM OBl JajieKO MPOXOJUTh Yepes
OTHOCHUTEJIFHO TUIOTHYIO OKPYKaloLIyto atMochepy.

96. Umenno pycckuit unxenep [lomos nzobpen paauo.

97. UmeHHO B 1ab0paTOpUu s HAIIET 3TH YCTPOUCTRBA.

98. IlomynpOoBOJHUKH  JEUCTBUTEIBHO  00JIAIal0T  MHOTUMHU
3aMeyvaTesIbHbIMU CBOWCTBAMHU.

99. Jlump TOnpko mocie 1950-x saepHas gu3uka crana Urparthb
BEJIYIIYIO pOJib B UCTOPUH YEJIOBEUYECTBA.

100. IHMeHHO DJIEKTPUYECKUH  3JIEMEHT TMPUMEHSETCS IS
peoOpa3oBaHUsl XUMUYECKON SHEPTUH B 3JIEKTPUUECKYIO.

101. Jlumpe TOJNBKO TMOCIAE MPOBEACHUS MHOTOYHUCICHHBIX
IKCIIEPUMEHTOB YUYEHBIE BBIUMCIUIN MAcCy JEKTPOHA.

102. Celiuac MEXIUIAHETHBIE MOJETHI NEUCTBUTEIBHO CTAHOBSTCS
pPEeaNbHOCTHIO.
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103. UMeHHO 3TOT Y4Y€HBId NPUMEHWI 3TO H300pPETEHHE B HTOU
OTpaciii HAyKH.

104. B JeWCTBUTENBHOCTH OTOT IMO€3]] HUKOTAA HE MPUXOIUT
BOBpEMS.

2. TexcTol AJIA IIMCBMCHHOT'O IICPEBOIA.

Kapra byaymero

[Iporpecc uyenoBeuecTBa - MITyKa cepbe3Has. OT TOro, Kakue
TEXHOJOTUM 3aBTpa OyAYT OMpPEAEsATh Hallly KU3Hb, @ KAKUE CTAaHYT HE
CJIMIIIKOM Ba)KHBI WJIM BOBCE 3a0BIThI, 3aBUCUT B 9KOHOMHKE MHOTOE, €CIIU
He Bc€. Bor m pemmia Monomas amepukaHckas kommanus Quid
nonpoOoBaTh COCTaBUTh KOMITbIOTEPHYIO KapTy «TEHOMAa
TEXHOJIOTMYECKOT0 IIporpecca B MUPOBOM MacliTade.

B TeueHuwe mociaeaHUX JBYX JIET KOMIIAHUS YyXe coOpana
uHpopmaruro s OLCHKH  TEPCIEKTUB okoiio 40  TBICHY
UCCIIEIOBATENIbCKUX Tpynn W (UPM, HHTEPEChl KOTOPBIX HAMPSIMYIO
CBSI3aHbl C HOBEUIIUMU TexHOJOTUsiMU. CaM Mo cede ATOT HENO I bEMHBIN
iacT HHGOPMAIMK Majio YTO 3Ha4uT, HO B Quid pa3paboTain U BHEIPWIH
KOMIIBIOTEPHYIO MPOrpaMMy, KOTOpasi Ha OCHOBAaHHUM KIIFOUEBBIX CJIOB U
¢dpa3, U3BICUEHHBIX U3 MUUIMOHOB JIOKYMEHTOB: IATE€HTOB, HOBOCTEW,
Be0-CaliTOB, CIUCKOB COTPYAHHUKOB, COOOIEHHM B Oyorax H Jaxe
OOBSIBJICHUN O TIpUeMe Ha paboTy, - cocTaBisieT KapTy. C MOMOIIBIO TOU
KapThl YK€ ceiiyac MOXKHO CJIeJIaTh JOBOJIBHO YBEPEHHBIC TIPEATIOIOKECHUS
O TOM, Kakue€ (UPMBI U TPYIIBI MOTYT OBITh MOJE3HBI APYT APYry B
omkaitiemM OyjylieM, Ha CThIKE KaKuX HayK W 00jacTed MCCiedOBaHUM
CTOMT JKJIaThb MPOPBIBHBIX OTKPBITUA W TEXHOJIOTUH, KyJa CTOUT
BKJIAJIBIBATh JIEHbIY, YTOOBI TAPAaHTUPOBAHO HE MOTEPSATH KAUTAIIbI.

baza ngaHHBIX KOMMOaHUU €XEAHEBHO MomoiHsercs Ha 120 Toicau
JOKYMEHTOB, ~ COBEPIIEHCTBYETCS  MporpamMma,  paspacraercs |
npuoOpeTaeT HOBbIE MOAPOOHOCTH KapTa. B cBoeM HEOOBIMHOM MPOEKTE
Qiud coenuHMIa METOABI W TPUEMBI M3 pa3HbBIX OOJIACTEl 3HAHUM, U
MOXHO HaJEsThCS, YTO YK€ B OnmxaiiieM OyAylleM 3KOHOMHUCTaM,
WHBECTOpaM U (uHAHCUCTAM-aHAJIUTHUKAM HE TNPHUAETCS TrajgaTh Ha
Ko(eiHoI ry1ie, 4ToObl ONPEACIUTh TeHEPATbHbBIE HAIIPABICHUS Pa3BUTHUSA
HayKd U TeXHUKHU. JocTaTouHO OyJeT moay4yuTh n1ocTyn K kapTe Qiud. 3a
JeHbru, pazymeercs. He 3ps jke Ha3BaHME KOMIIAHMM MEPEBOJUTCS Ha
PYCCKHMI SI3BIK KaK «COBEpEH», «(PYHT CTEPJIUHIOB» WM «KYCOK
IIPECCOBAHHOTO EBATEILHOIO TabaKay.
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OKOJIOTUYECKHUE YTPO3bI

Jlomunupytomias npobiiema mis benapycu, Ykpaunsl u Poccunm -
sHepreTuka. CTpaHbl 3aBUCAT OT MOCTABOK POCCHUICKOTO ra3a U BMECTE C
TeM 00J1aatoT TPyOOIPOBOIaMH, TPAHCIIOPTUPYIOMMME Ta3 u3 Poccuu B
EC. benapych n YkpauHa, 4To0bl 00€CIeUnuTh OOJBIITYI0 SHEPTETUIECKYIO
CaMOCTOSITEIBHOCT M 0€30MaCHOCTh, IUIAHUPYIOT CTPOUTH AaTOMHbBIE
AJIEKTPOCTAHIIMM, HECMOTPS Ha TOCIEJICTBHUS YEPHOOBUILCKOW aBapuu,
KOTOPBIE TMO-TIPEKHEMY SIBISIOTCSA TSDKEJIBIM OpeMeHeM ISl SKOHOMUK
nByx ctpad. Kpome Toro, ObicTpoe pa3BUTHE HEPTAHBIX TEPMHUHAIOB U
TUJPOIJICKTPOCTAHIIUA MMEET JJIsi CTpaH OOJbIIOE 3HAYEHHE HE TOJIBKO
COOCTBEHHO B DHEPreTUYECKOM acleKTe, HO M B IJIaHe 0e30MacHOCTU U
OXpaHbl OKpY’)Karollen cpensl. B TOM W rocylapcTBeHHas 3axada -
CIUTAHUPOBATHh PA3BUTHE SHEPIETHKU TakK, 4yToObl paboTaTh 3(PeKTUBHO,
HE IpUHOCS yiepOa BCEMY KUBOMY.

DxoynoruueckuMu npodiaeMamu benapycu 3aHsI0Ch MEXKTyHAPOIHOE
COOOIIECTBO. YK€ PeaTu3yrTCA MPOEKThl MO KOHKPETHBIM MpoOIeMam,
akTyalnbHbiM sl bemapycu. OHU BKIIIOYAIOT BOMPOCHI  YTHIHU3ALUU
3amacoB TMECTUIMJOB B TPAHCTPAaHWYHBIX paliOHaX, KapTUPOBAHUE
PaaOaKTUBHOTO 3arpsi3HEHUSI W MOTOKOB TPAHCYPAHOBBIX SJIEMEHTOB B
okpecTHOCTIX YepHoObUThCKOM ADC. OO0 3TOM OBLIO 3asBJICHO B JIOKJIAJIE
«Tpancdopmariusi pucKOB B COTPYAHUYECTBO», KOTOPYIO IOJATOTOBHIIA
ununuatuBa «Oxpyxaromas cpega u  passutue» (Environment and
Security Initiative, ENVISEC).

OTa uHMIMATHBa Obula MpUHATA Ha KoHbepeHnu «OKpyxaroas
cpena nns EBpomnb»y B KueBe m Ha DOxoHomuueckom ¢opyme OBCE B
[Ipare B mae 2003 roma. E€ menp - chopMupoBaTh >KOHOMHYECKYIO
mwiaThopMy HJisi TOJATOCPOUYHOTO PEIICHUS TPOOIEM OKPYKArOIIEH CpesIbl
u Oe3zomacHOCTH. Bce CTpaHBI-y4aCTHUIIBI HWHUIMATUBBI  YCIEIIHO
paboTarOT MO HAMPABJICHUSIM UHUIIUATHBBHI.

JlaBiieHue rasza

B otimiume oT TBEPABIX TENM U KUIKOCTEU, Ta3bl MOIIAIOTCS CHKATHUIO.
Hampumep, Bech BO3QyX B BalleM JOME JIETKO MOXHO CaTb, U OH
MIOMECTHUTCS B OAJUIOH pa3MepOM MEHBIIIE BaHHBI. ['a3bl TakKe CIIOCOOHBI
3HAYUTEIBHO pACIIUPATHCA. Bo3myX W3 OmHOro Joma, paclIMpUBIIUCH,
MOXET 3aIl0JIHUTh COOOM MOMEIIEHHEe OTPOMHOI0 a’poBok3aia. [Ipuunna
TaKOW yJAMBUTEIIBHON CIIOCOOHOCTH K HM3MEHEHHUIO 00BhEMa KpOETCsS B
HAJIMYMU TIPOCTPAHCTBA MEXKIY MOJeKyjamu rasa. [Ipu cxaruu raza oHu
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MPKUMAIOTCS APYT K APYTY, a P PACIIUPEHUH, HA0O0POT, OTHAISIOTCS
JPYT OT JpyTa.

a3 kak HaKOMWUTENIb DSHEPIMM MOXXKHO CpaBHUTH CO CXKATOM
npykuHo. Korjma mpoucxoaut ckaThue W MOJIEKYJIbI ra3a MPHKUMAIOTCS
IpYT K APYTY, OH HAIOJIHSIETCS PHEPTrUel U TOTOB BBIPBATHCS HA CBOOOTY
noJ00HO MpYXUHE, KOTOpasi BO3BPAIAETCA B UCXOHOE mojioxkeHue. [Ipu
paclIMpeHUH  BBICBOOOXKJAETCA  JIOMOJIHUTENIbHAs ~ DHEPrus:  OHa
3aKJIIOYACTCSl B JIABJICHUM, KOTOPOE MPEACTaBIseT cOOOM OOIuii Harmop
BCEX MOJIEKYJ Tra3a, MOCTOSHHO CTaJKHUBAIOLIUXCS JAPYyr C JAPYTOM.
HarpeBanue raza pgaer T1oT e 3GQexr, 4To u CxKaTue: BBICOKAS
TEeMIIepaTypa 3acTaBIsieT MOJICKYJIbI Ta3a JBUTATHCA 00JIe€ SHEPTUIHO.

Korga emé B 17 Beke yuénnie, B yacTHOCTH PoOepT Boiinb, TOIBKO
HAYMHAIM MOCTUTaTh MPUPOAY AaBJICHUS Tasza, 0oJiee MPAKTUYHBIE JIIOAU
Cpa3y TMOHSJIM, YTO €ro MOXHO HCIOJb30BaTh B KayeCTBE HCTOYHHUKA
dHEprur. BaKHBIM OTKPBITHEM CTaJI0 TO, YTO BO3AYyX, KaK M BCE Ta3bl,
criocoO€H OKa3bIBaTh JaBjeHUE Onarogapsi oOLIeMy HAmopy BCEX €ro
JOBIKYIIMXCST MoJieKyJ. TakuMm 0o0Opa3om, SHEprusi AaBi€HUS ra3a MOXKET
OBITH UCIIOJB30BaHA JABYMS CITOCOOAMM - WA MPU CHIDKCHHUW JTABJICHUS B
€MKOCTH, KOTJIa BO3IyX NaBUT Ha HEE CHApPYX U, WIA TPH YBEIUYECHUU
JABJICHUS ITyTEM CXKaTHUs WU HAarpeBaHUs rasa.

JlaBiieHHME TOpsAYero rasa

[IpuHuun padoThl MHOTUX ABUTATENIe - M3MEHEHHE JIaBJICHMsS rasza
I0JT BO3JAEHUCTBUEM TeEIUla. B MapoBBIX ABUTATENISIX CTOPAIOIIEE TOIUIMBO
HarpeBaeT BOAY, NpeBpamas €€ B ropsiauMi BOASHOU Iap. OTOT map 3aTeM
NOJIAeTCsl B KaMepy, KOTOpash Ha3bIBAETCS KOHAEHCATOpPOM, rAe OBICTPO
oxnaxzaaercs. Ilo Mepe TOro kak map OxJakxaaeTcs, OH KOHICHCUPYETCs,
IIPEBPAILAsACh B BOJY, U €ro JaBjicHue pe3Kko nagaer. [lap u3 kongencaropa
nepenaércs mo TpybaM B Kamepy, HaxOJsAUIYIOCS IOJ TOpLIHEM B
nunnuHape. Korga naBieHue mapa CHHXKAETCS, JABJICHUE BO3AyXa TOJKAET
IOpIIEHb BHYTPU LWIMHIpA, CXKHUMas €ro BCE CUJIbHEE U COKpalas
CBOOOJHOE TIPOCTPAHCTBO. JIBWKEHHME MOpHIHSA 3acTaBisieT padoTaTh
MEXaHU3M JBUTaTEIs.

B 1Burarensix BHYTpPEHHErO CropaHus, KOTOPbIMU 0OOOpPYIOBAaHO
OOJIBIIMHCTBO aBTOMOOWJICH, TOIIMBO, KakK IpaBUiIO, OCH3WH, CropacT
HEIIOCPEACTBEHHO  BHYTpH  mwimHapa. Cropas, TOIDIMBO  PE3KO
pacmmMpsieTCsi, MHOTOKPAaTHO yBenuuMBas AaBicHUs. OHO 3HAYUTEIBHO
IIPEBBIIIAET JABJIIEHUE BO3AyXa U C OTPOMHON CHJIOW TOJIKAeT IoplIeHb. B
ra3oBblx  TypOMHAaX, KOTOpbIE  YCTAHaBJIMBAIOTCS HAa  MHOTHE
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BBICOKOCKOPOCTHBIE JIOKOMOTUBBI U Ha OOJIBIIMHCTBO KOpadiei, kKoiéca
WIM BUHTBl TPUBOJATCS B JBUKEHUE BpallleHHEM TypOuHBI. PeakTHBHBIE
JBUTATENIN CaMOJIETOB pabOTarOT TOJNBKO Oslarojaps JaBJICHUIO Ta30B,
BBITAJIKUBAEMBIX 3a IMPEAeSbl OCHOBHOW TypOUHBI, KOTOpasi oOecrieunBaeT
TATY JUIS TIOJIETA.

CHHTETHYECKHE MaTepHaIbI

CuHTEeTHYEeCKHE MaTepuajabl OKpPYXKalT Hac TmoBcroay. CambiMu
pacpoCTpaHCHHBIMU U3 HUX SIBJISIOTCS TJIACTMACCHI, KOTOPBIE COCTOSIT U3
OYCHb JJIMHHBIX IETIeH MOJIEKYJI. BCIIOMHUTE, CKOJIBKUMH U3JICTUSIMHA U3
IJIACTUKA BBI MOJB3YyeTECh €XKeIHEBHO. He XBaTUT U masblleB 00eux YK,
yT00 WX Bce mepeunciauTb. Omexaa ToKe MOXKET OBITh ClellaHa W3
CUHTETUYCCKOH TKaHU - Ha SPJIBIKE MOXXHO IMpPOYUTaTh €€ Ha3BaHHE,
HaAIpuUMep, MOJTUICTEP WA HEHUJIOH.

[ImacTMacchl - 3TO OAWH W3 OCHOBHBIX BHJOB CHHTETHYECKHX
MaTepuajgoB, OCHOBOW KOTOPBIX SBJISIOTCS  BBICOKOMOJICKYJISIPHBIC
COCIMHECHUA-TIONMMEPLI. MolleKysia TMojauMepa WIH MaKpOMOJIEKYJIa
MPEACTABISIET COOOM TUTaHTCKYIO IIeTb, COCTOAIILYIO M3 OOJBIIOTO YHCIIA
MOBTOPSIFOIIUXCSl TPYNIUPOBOK WIIM 3BEHHEB OJMHAKOBOTO CTpoeHus. B
3aBUCUMOCTH OT XapakKTepa CBS3eH MEXIYy MaKpOMOJIEKYJaMU MOJTUMEPHI
MOTYT 00J1aJlaTh pa3HOOOPa3HBIMH CBOMCTBAMH, Ye€M W OOYCIIOBJICHO HX
IIIMPOKOE MMPUMEHEHHE B CaMBIX Pa3HBIX 001aCTsX.

[Tomumepsl MOTYT HMMETh HE TOJBKO HWCKYCCTBEHHOE, HO W
IPUPOTHOE MTPOUCXOXAeHUE. [IpUpOTHBIMU TTOJIUMEPAMH SIBIISTFOTCST KOXKa,
MeX, IMEepPCTh, METK, XJIOMOK. MHOTHE W3 MPUPOTHBIX MOJUMEPOB OUYEHB
MPaKTUYHBI, OJHAKO, CHHTETHMYECKUM MaTepuajaM 3a4acTyl0 OTIA0T
npeanoureHue. Ilmactmaccam Jerye mpumaTh J00yr0  dopmy, dYeMm
OOJBITMHCTBY MPUPOJHBIX MOJIUMEPOB, U OHU OOJiee MPOYHBIC, JIETKUE U
ruOkue. OHHM JOJBIIE CIy)KaT, TOTOMY YTO MEHBIIE IT0JBEPKCHBI
Pa3I0KECHHIO.

Ileppass mmactmacca Obula u300peTeHa B cepeauHe 19 Beka
OputaHckuM MeTautyprom Asnekcanjpom [lapkecoM, KOTOpbIA Ha3Bal €€
MapKe3WHOM M BIIEpBBIC TIpeacTaBmI Ha BecemupHol BeicTaBke B JIoHAOHE
B 1862 rony.

Crpoenue nonnmMepa
[TonuMepHbIE MOJNEKYJBI - 3TO JJUHHBIE LENH, COCTOSLIUE U3
MHOKECTBA COEJUHEHHBIX MEXKAy CO00M MaleHbKUX MOJEKYJ, WIH
MoHOMepoB. Hampumep, Mojekyiga MOJMATUIIEHA, U3 KOTOPOIO JIENaroT
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MaKeThl, MpeJCTaBIsieT coOoi 1enouyky npumepHo u3z 50.000 monexyn
stuieHa. llonumepsl, coaepxaiiyue KpeMHUi, 00JalaloT MHOXKECTBOM
MOJIE3HBIX CBOMCTB. KpeMHUII OTTAJIKWBAET BOMY, HE B3aMMOJIECHUCTBYET C
BO3yXOM M HHU C KAKMMHU JAPYTHUMHU BELIECTBAMU B OPraHU3ME YEJIOBEKA.
OTUM 00BSICHAETCS TOT (PaKT, YTO COCIUHEHMS] KPEMHUS TMPUMEHSIOT s
BJIArOM30JSILIMM U MPOM3BOJICTBA JIAKOB, & CUJIMKOH - JJI1 MPOWU3BOJCTBA
XUPYPruv€CKUX UMILIAHTOB, HATPUMEP, UCKYCCTBEHHBIE CYCTABOB.

CuHTeTMYECKMEe  MaTepuadbl  IMMUPOKO  NPUMEHSIOTCS  JUJIA
V3TOTOBJICHHS OJICK/IbI ISl TIOBCETHEBHOW KW3HU U 1A criopta. OHa He
MHETCS, XOpOIIO CTUpAeTcss U ObICTpO coxHeT. Hampumep, Tkanb u3
MOJIMYPETAHOBBIX HUTEH - JIAWKpa - XOPOIIO TSHETCH, OJEKAa W3 Hee
IUIOTHO OOJIeraeT Teno. A Takoe CHHTETHYECKOE BOJIOKHO, KaK KeBIap,
UCIIOJIB3YIOT B OpoHEexuieTax Ojarojapsi €ro BBICOKOM MPOYHOCTH: OHO
npouHee cranu! Onpexaa BETOCUIIEIUCTOB OT IIOPTOB JO 3alIUTHOIO
nuieMa CAelaHa U3 CHHTETHYECKUX MAaTepHUasioB.

Ho MBI nOJDKHBI MOMHUTH O TOM, YTO, TaK KakK IUIACTMACCHI HE
pazyararoTcs Takke ObICTPO, KaK MPUPOIHBIE MATEpUAIIbl, MJIACTUKOBBIN
MyCOP HAHOCHUT OOJIBIIIOW BpeJ] >KMBOTHOMY W PACTUTEIIBHOMY MHUDY.
MHorue BUJIbI MJIACTMACC MOTYT MOJBEPraThCsi BTOPUYHOM MepepadoTKe,
HO CTapaMTech HE 3aCOpPATh  HCIOJB30BAHHBIMU  IJIACTHKOBBIMU
YIIaKOBKaMU U MPEIMETaAMU OKPYKAOIILYI0 cpeay!

DKOJOTUYECKas KyJabTypa

BerynuB B 21 BeK, 4Y€JIOBEYECTBO CTOJKHYJIOCH C LEJBIM PSAJIOM
CJIOKHBIX MPOOJIEM, O0YCIOBIEHHBIX, C OJHON CTOPOHBI, TPOTUBOPEUUSIMHU
MEXKIy OOLIECTBOM M IPHUPOILOH, C APYrO¥ CTOPOHBI, MOJIUTUYECKUMH,
SKOHOMHYECKUMHU, KYJIbTYPHBIMH TPOTUBOPEUUSIMHU MEKTy SIKOHOMUYECKHU
Pa3BUTBHIMH U OCTAIIbHBIMHU CTpaHaMu Mupa. OXpaHa OKPYXaAOIIEH Cpebl
Y PalMOHAIBHOTO MCIIOJIb30BaHUSA IMPUPOJHBIX PECYPCOB NPEACTABIIAECT
co0Oi OJIHY M3 BaKHEWUIIUX (PYHKIMI JH000r0 TOCyJapcTBa U SBISETCS
IJIaBHBIM ~ YCJIOBHEM  OOECIEUEeHHUsS  JKOJIOTMYECKOW  Oe30MacHOCTH,
YCTONYMBOr0 3KOHOMUYECKOTO U COIUAIBHOTO Pa3BUTHUS rOCYAapCTBa.

OnHolt W3 BaXHBIX 3aJa4 SBISETCA JaJbHEHUINEE Pa3BUTHE
KOHCTPYKTUBHOIO  B3aWMOJICUCTBUSI TOCYJApCTBEHHBIX OpPraHoB U
OOIIECTBEHHBIX JKOJOTHYECKUX OOBEIWHEHUM B PEIICHUH HACYITHBIX
OPUPOJOOXpaHHBIX  MpobOneM. Ocraercss  akTyalbHbIM  JIOBEJICHUE
SKOMH(OpMALIUU A0 MIUPOKHUX CIOEB OOIIECTBEHHOCTH C UCIOJIb30BAHUEM
BO3MOXXHOCTEH CpEeJICTB MacCOBOM MH(OpMaIuy, a UMEHHO, O COCTOSIHUU
OKpYy’)Kalollle cpelbl, O BbIOpOcax 3arpsi3HSIONIMX — BEIIECTB B
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atMoc(epHBIi BO3yX M cOpocax B BOJHBIE OOBEKTHI XUMHYECKHUX
BEIIIECTB U UX CMECEH, O BHECEHUU XMMUUYECKUX BEIECTB B MOYBY, YTO
MPUBOJIUT K YXYJIICHUIO KaUe€CTBA UM KOJMYECTBA MOA3EMHBIX BO/I.

[IpocBernienue HacejaeHUss B 00J1aCTU OXPaHbl OKPY’KAIOIIEH CpesIbl
OCYILIECTBJISIIOT MUHHUCTEPCTBO MPUPOJHBIX PECYPCOB U  OXPAHBI
OKPY>KaIOIIe Cpelbl U €ro TePPUTOPUATIBHBIE OpraHbl, OPraHbl MECTHOTO
caMOYTIpaBJIeHUsI, OOIIECTBEHHbIE OPraHM3allid, a TAKXKE YUPEKICHUs
oOpa3oBaHMs, 3APABOOXPAHCHUS, KYJIbTYpbl, OpraHU3allMd CIIOpTa W
Typusma. TonbKO OOBEIMHUB YCWJIHMS BCEX TpaxaaH, MOXKHO
paccUUTHIBaTh Ha PEAJIbHBIE YCIIEXU B CO3JJaHUM OJaronpUsiTHBIX YCIOBUN
XKU3HU YEJIOBEKa, MPEAyNpPEIuTh HETaTUBHbIE W3MEHEHUS B MPUPOIHOMN
cpelne U 00ecTieunTh YCTOMYMBOE pa3BUTHE.

Jlenpru Ha BETEp

3HaeTe JM BbI, YTO T€pPMaHUs MOJIy4aeT OT BeTpa yxke Oombine 10%
IIPOLIEHTOB  CBOEM  DIJIEKTPOdHEPrWM, U B  ocTajdpHOW  EBpomne
BETPOSHEPTETUKA PA3BUBACTCA BOECYATISAIOMMMU TeMmmnamu. 1lo maHHBIM
BceMupHON BETPOIHEPTETUUECKONW ACCOLMALMM CYMMAapHbBIE MOIIHOCTH
BeTpoBoi nsHepretukn B 2009 roay coctaBuim 2% OT BceH
AJIEKTPOIHEPTUH, BbhIpabOTaHHOW B MHpe. Jla 3TOro A0CTaTOYHO, YTOOBI
oOecreunuTh 3ieKTpudecTBOM Ienyo HWramuio! Jlunepamu B obnactu
NPUPYYECHUSI CTUXUU BETPA, KAK U CIIEN0BAIO OXKHUAATh, ABistoTcsa CIIA u
Kuraii. 3a nHumm BbeicTpomnuck I'epmanusa, Hcnamus, Wuaus.... B
sHepreTuky Jlanuu, Hanpumep, Betep aenaet Bkiax B 20%, B [lopTyranuun
€ro SHEPrus cocTaBisieT B dKOHOMUKE 15%, B Hcmanum - 14%. Ilo
nanHbiM BecemupHoi BetposHepretudeckont accounaruu (WWEA) k 2020
rojty oObeM SHEPIHH BETpa yBeIuuuTcsa 6osee yeM B 12 pas.

®axT ocTaeTcsi (PaKTOM: BCE TEXHOJIOTHYECKU PA3BUTHIE TOCY1apCTBA
o03aBoATCs BeTpskamu. Jlaxke HeOorartas Muaus.... Tonsko Poccust He
BJIAJICET BETPSHBIMU pecypcamu. XoTs emé B 1993 romy cnenumanbHas
KOMIIETECHTHAs! KOMHUCCHSI ONpPEAEnia, YTO HalllM 3alachl SHEPTUM BETpa
cocTaBisAlOT B noreHnuane 6.218.000.000 meraBarT-4acoB B roa. ITO
kojoccanbHas nudpa! OHa o3HAyaeT, 4YTO B HaIllel OrPOMHOM CTpaHe
OOJBIITMHCTBO PAaHOHOB MePCIeKTUBHBI i ycTaHoBku BOC. JloctatouHo
3arfsiHyTh B HEJABHO WU3MAaHHBIN «ATinac BeTrpoB Poccum». Besne,
O0COOEHHO Ha CeBepe U BOCTOKE HAIIEW CTpaHbl, BETPhl UMEIOT CPEIHIOIO
CKOPOCTb TOPa3/0 BBILIE, YEM Ta, YTO CYUTAETCS MHUHUMAIIBHO ITPUTOIHOU
JJ1s1 SHEPTETUKH.
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Bo BceM Mupe yxke BOBCIO CTPOSIT dHEpProHakonurTenu. Ux mpuHuum
JNEUCTBUS TOT CaMbli, 4TO ObUT M300peTeH emé reHueM KynnOuHbIM B
KOHIEe 18 Beka. DTOT mpamnlyp HMHEPUUOHHOTO AaKKyMyJsTOpa YCTPOEH
MPUMEPHO TaKXe€, KaKk U caMble COBPEMEHHBbIC: ITOKa JIyeT BETep, OH HE
TOJBKO KPYTHUT TE€HEpaTop, HO M packpydyuBaeT MaxoBuK. Korjma Berep
CTUXA€T, OrPOMHBIM MAaXOBUK NPOJOJDKAET BpallaTh IO HHEPLUUH
reHepaTop. Ceiuac Bce cTpaHbl OBIOTCS HaJl CO3JaHHEM KOHCTPYKIIUH
ONTUMAJILHOTO AHEPrOHAKOIUTEISI - U3 CaMbIX HOBBIX MaTe€pUalioB, IO
MOCJIEAHEMY CIIOBY TEXHUKH.

Cka3ku 030HOBOU ABIPHI

Hactynuna 3uma. A 3TO 3HauuT, YTO CHOBA HaJl APKTHKOM Hayana
pactu 030HOBas awIpa. Ilpomuioi 3uMoii oHa cTajia caMol OOJBIION 3a
BCclI0 20-7eTHIOI uHcTOpHiO0 HaOmojeHuid. Yem omacHo paspylieHue
030HOBOTO CJI0A HaJ APKTUKOM?

3uma -2011 pama numy [ pa3MBIIUIEHHMM M DKOJOTaM H
METEOpOoJIOTaM: 3a IIEPBBIE TPU MeECAlAa HOBOIO roja Hax AHTAPKTUKOU
BO3HHUKJIA TUTAaHTCKas O30HOBAsl JbIpa IUIOMIAJABIO0 OKOJIO 2 MIIH.KB. KM,
KOTOpasi 04eHb ObICTpo pociia. B urore Ha BbicoTe 18-20 KUIOMETpPOB
ucuesno 6osuee 80% o3oHa!

VYyeHsle TyT K€ 3a0WU TPEBOTY: «IPOLECC HJET CIMIIKOM
obicTpo!». [IpaBna, Ha 3TOT pa3 KIMMATOJOTH HE CHEUIWIM BCTaBaTh O]
3€JICHbIE 3HAMEHA: OHM NPU3HABAaJIM, YTO KIMMATUYECKHE W3MEHEHUS B
COYETAaHUU C MPOMBIILICHHBIMU BHIOpPOCAMU MOTJIM MOBJIUSTH Ha OypHBIMA
POCT JBIPBI, HO BbI3BATh €r0 OHU OBLIM HE CIIOCOOHBI. B yem ke mpuuunHa
aHoMau? B CIUIIKOM HU3KOW TEMIIEpAType. Y YEHbIE YTBEPKIAIOT, YTO
BCE JIEO B PE3KOM OXJXIEHWU CTpaTocPepbl B COUYETAHHH C
BO3JICUCTBHUEM COJHEYHOTO yibTpaduosiera. ITO U MPUBENIO K IePUIUTY
030Ha.

N BooO1IE - /U1l TAHUKKA HET OCHOBAHUM: K KOHITY IPOILJION BECHBI
O30HOBBIN CJIOW BoccTaHOoBWICSA. [IpaBna, 10 3TOro 030HOBas JbIpa ycrena
MOITYTEIIECTBOBATh U MPOUTUCh HE TOJbKO Haxa Pycckum CeBepom, HO U
naxke Hag Mockgoii. Ona npouuia Haj cronuuent 3-4 anpens 2011 roga. B
9TU JHHU COJIHIIE OBUIO OCOOEHHO SPKUM, HO HHUKOMY HE MPHUIUIO U B
TOJIOBY JKaJIOBAThCs HA TO 00CTOATENbCTBO. [10 OIleHKaM CreanncToB, B
Hallel cTpaHe BOOOIIE HEJJOCTATOYHO YIbTpaduoIeTOBOM paaualnu, a u3-
3a €€ HEXBAaTKU POCCUSIHE HCHBITHIBAIOT AucKoMpopT. Tak 4ro, ecnu
030HOBAs JbIpa NEPUOJAUYECKH MOSABISAETCA HaH Poccuen mo BecHe, TO 3TO
HE TaK yXX W CTpaiiHo. [J1aBHO€, 4TOOBI 3TO HE CTaJO MOCTOSHHBIM
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SBJICHHEM: BOT TOT/A-TO COJHEYHAs paaualivs, MpOOWBAOIIASLCS CKBO3b
pa3peIBBI B O30HOBOM CJIO€, BBI30BET CEPHhE3HBIC M3MCHECHHS B COCTaBE
aTMochephl.

J10J10¥ MPOMBIIIIIEHHOCTB !

N3BecTHBIN yuenblii u3 MHctuTyTa Qusuku armocdepbl Hukosait
Enanckuii yOexaeH, 4To W3-3a pa3pblBOB B O30HOBOM CIJIO€ H3MEHSETCA
TEIUIOBOM OajlaHC, a 3TO CKa3bIBAECTCS HAa TEMIIEPATypHOM pPEXKUME M Ha
rno0anbHOM  aTtMochepHOW HUPKyIsuuu. A cOou B  Tri00aiIbHOMN
HUPKYJIAIUU MOTYT MPUBECTU K SKCTPEMATbHBIM SIBICHUSIM.

[Tocne »Tux cnoB cpa3y XoyeTcs MPUMKHYTh K 3€JIE€HBIM H
OTIPABUTHCS 3aKpbIBaTh Onvkanmuii HedTe3aBod. I[IpoGiema nuie B
OIHOM: HHUKTO J0 CHUX IOp HE 3HAET OJHO3HAYHO, YTO MMEHHO BBI3bIBAECT
pa3pylIeHHE 030HOBOrO ciiosl. M1 HET equHOro MHEHUsI B BOIIPOCE O TOM,
HACKOJIbKO BHUHOBEH YEJIOBEK B IMOSBJICHUU O30HOBBIX JbIp. Ilo wuuee,
MPOU3BOJICTBO COCAMHEHUM, MPUBOSAIINX K Pa3pylICHUIO 030HA, CIEAYET
CBECTM K MHUHUMYMY, a TO M BOBCe TmpekparuTb. Ho 3TO 3HauuT -
OTKa3aThCsl OT LIEJIOr0 CEKTOpPA MPOMBIIIJICHHOCTH, MPOU3BOASIIETO B TOM
YuCcji€ M TOBaphbl HAPOAHOTO TMOTPEOJICHHS - OT JI€30/I0PAHTOB M
OCBEXKHUTEJIEH BO3yXa 0 XOJIOJUIBHUKOB U camoJieToB. [loTomy 4To U B
T€X, U B JIPYTUX cojepkarcs (peoHbl - OCHOBHBIE Bpard 030HA. OTH
COCMHEHHUsI XJIOpa CIIOCOOHBI «KUTH» B aTMocdepe oT 50 mo 1 500 ner.

OnHako niepBble HAOJIIOJEHUSI 32 030HOBBIM CJIOEM HA4yaJIuCh JIUIIIb B
cepeauHe S50-X TOOOB MPONIUIOrO BEKA. 3a MUHYBIIME TOAbl JBIPHI
BO3HUKAJIM U 3aTATUBAINCH, HUKAKON KaTtacTpo(dsl - HECMOTPSI Ha OypHBII
POCT MNPOMBIIIJIEHHOCTH, HWCIBITAHUS SIIEPHOTO OPYXKHUS U PETYISPHBIE
MOJIETHl BOEHHBIX U TPAXKAAHCKUX CAMOJIETOB - HE MPOU3O0ILIO. A 3HAYMUT,
YEeJIOBEUECKOE BIHSHUE Ha aTMOC(hEepHBbIE MPOIECChl, MPH BCEH €ro
pPa3pyIIMTEIBHOCTY B MECTHOM MaciuTabe, B IJJaHETApHOM MaciiTade
HUYTOXHO. Te e M3BepKeHHUs BYJKAHOB, 3€MJICTPSICEHUS U I[yHAMH Kyj1a
OOJpIIE COTPSCAIOT HAIly 3€MJII0, WM, COOTBETCTBEHHO, BIIMAIOT Ha €€
atMocepy. Tem He MeHee, XuUMHUUECKas MPOMBIIUIEHHOCTh OCTAaeTCA
IJIaBHOW OOBUHSIEMOM B JI€JI€ 030HOBBIX JIBIP.

IIsTh TEXHOJIOTHI, KOTOPBIE U3MEHST MU
B nauane sroro rojma xopnopaius IBM onyOnrkoBana €XeroHbIi
AHAJIUTUYECKUNA OTYET, B KOTOPOM ONPEAECTACTCS S5 HWHHOBALIMOHHBIX
TEXHOJIOTUM, TMOTEHIMAJIbHO CIIOCOOHBIX B TEUYEHHUE IISITH JIET BCEPbhE3
VM3MEHUTh Hally KU3Hb.
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Ha nepBomM MecTe CTOST TEXHOJIOTHH, CIIOCOOHBIE 3HAYUTEIHHO
YIYUIIUTh 3KOJOTHYECKYI0 OOCTaHOBKY Ha Iuta”ete. Ilpum sTom, mo
MHEHHUIO cnieruanucToB u3 IBM, moau camu OyayT BEIOMPATh HCTOYHUKH
PHEPTUM M TPOAYKTHI MOTPEOJICHUS, TMPUHOCSIINE MUHUMAIBHBIA BpE.
OKpyxawuen cpege. I teM camMpiM  OpUMYT AaKTUBHOE Y4YacTHE B
O3JOPOBJICHUU 3EMIIH.

Ha BTOpOoM MecTe HIyT CHOCOOBI YINpaBi€HUS aBTOTPAHCIIOPTOM.
ABTOMOOWIM CMOTYT OOMEHMBATbCs WH(OpMaruend apyr ¢ Apyrom, a
JNAaT4YUKHA, BCTPOCHHBIE B JOPOKHOE IIOJOTHO, TMOMOTYT ITOBBICUTH
0e30macHOCTh JIBUAKEHUs. CrenralibHbIe CUCTEMBI OYyJyT aBTOMAaTHYECKU
NEepPEeKIoYaTh CBETOPOPHl W HAMNPaBIATH TPAHCIOPTHBIE TOTOKH TIO
3amacHbBIM MapIIpyTaM BO U30eKaHUE MPOOOK.

Taxke B TeUeHHE MATH ONMDKANIIUX JIET MOXKHO OyaeT 6e3 mpobiieM
MOJIYYUTh HYKHYIO HHQOpMAIMIO O JIOOBIX MPOAYKTaX MUTaHUSA, YTO
CYIIECTBEHHO YIYYIIMT UWX KauecTBO. A MOOWJIbHBIE TeJePOHBI
MpEBPATITCS B YHUBEPCAIbHBIX JIMYHBIX MOMOIIMHUKOB. [lpu momoru
COTOBOTO MOKHO OYJIeT OIUIaTUTh MOKYNKY B Mara3uHe WJIH MPOe3]l Ha
TPaHCIOPTE, MOJYYUTh JEIbHBIA COBET MpHU BbIOOpe ToBapa. HezameHum
OyneT MOOWIBHUK W ISl MyTEIIECTBEHHHWKOB: B HE3HAKOMOM TOpPOJIE
MOACKAXKET MapuIpyT [0 HYXXHOIO NYHKTa W TPEAOCTAaBUT CBEICHHS O
MECTHBIX pa3BJIEKATENbHBIX LIEHTpAax, TOCTUHULIAX U
JOCTONPUMEYATETBHOCTSX.

Hakonen, ymubie romoBel u3 IBM mosmarator, 4Tto 3a 0OATh JIET
KapJIMHAJILHO U3MEHSTCS CIOCOOBI JUArHOCTUKHU OpraHuM3Ma 4deyioBeka. B
IIEPBYIO OYEPEb 3a CUET TPEXMEPHOTO KOMIIBIOTEPHOTO MOIEIUPOBAHHUS.
W xxu3Hp Hama craHeT 310poBee U mHHEee. Ho BoT cuacTimsee mm? Ho
Ha ATOT BOMPOC allOMAIMINMKH, YBBI, HE 3HAIOT OTBETA.

PeknamubIi croxkeT « BUTYMHBIN TOPOIIOKY

B coBpeMEHHBIX YCIOBHUSX pPalMOHAIBLHOE UCIOJIb30BAHUE BCEX
MaTepUaANIbHBIX PecypcoB mpuodperaer ocoboe 3Hauenwe. Kommnanus
«CamconoB u Kuyjcen» npeaiaraetT opranu3aiusiM OUTYMHBIN MTOPOIIOK
COOCTBEHHOT'0 ITPOU3BOJICTBA ¢ coAepxkanueM outryma ot 70 1o 80%.

OO6acTu MpUMEHEHHs TAaHHOTO Marepuaia - pazHooOpasHbl. Ero ¢
yCIEXOM MPUMEHSIOT B MPOU3BOACTBE acdanbTa. Kpome HTOro akTHMBHO
UCIIOJIB3YIOT B M3OJISIIIUOHHBIX, KPOBEIBHBIX U JOPOXKHBIX padorax. A
TaK)K€ Ha OCHOBE OUTYMHOrO MOpPOIIKAa MPOU3BOASAT KPOBEIbHBIE U
M30JISIIUOHHBIE MATEPHUAIIBI.
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B CIIIA, Hannpumep, TaHHBIN TPOIYKT, AKTUBHO HCITOIB3YETCS IS
JTIOPOKHOTO cTpouTtenbcTBa ¢ 70-pix rogoB 20 Beka. B mepByro ouepenb
OUTYMHBIN MOPOIIOK MPUMEHSIIOT JIJIsi MPOU3BOJACTBA ac(halbTOOETOHHOU
cMecH. /[ 3TOro peKOMEHAYETCs MCIOIB30BaTh BCETO O 5 IPOIEHTOB
OUTYMHOTO MOPOIIIKa OT 00IIel MacChl CMECH.

Co BpemeHeM Jaxe Ha xopolieMm achanbre o0pa3yloTcsi TPEIIUHbI U
AMbL. /{7 mpoBeneHUs SMOYHOTO PEMOHTA ITyTEM PEreHepalyu CTaporo
acanbTa MOXHO TaKK€ MCIOJb30BaThCAd Halll OUTYMHBIM IOPOIIOK.
Yno0ctBO B TOM, 4YTO CMECh I TakKOro pPEMOHTA TOTOBUTCS
HEMOCPEJICTBEHHO Ha PEMOHTHOM YyuacTke Jjoporu. Crapeiii achanbT
HArpeBaloT B MOOWMJIBHBIX YCTAHOBKAaxX W TyJa e J00aBJISIOT OUTYMHBIN
nmopomok. JloctaroyHO mepeMemars CMeCh IPU  OIPEICIICHHOU
TeMIiepaType u acQayibT sl JOPOKHBIX PEMOHTHBIX paOOT TOTOB.

Hcnonp3oBaHWEe MAaHHOTO TMPOAYKTA IO3BOJISIET IPOHM3BOJUTH
ac¢anpT, 00JagaroMii BHICOKOM MEXaHMYECKOW MPOYHOCTHIO, OCOOEHHO
IIPU  OTPUIATEIBHBIX TEMIIEpAaTypax. 3a CYET HAJIWYHAS MUHEPAJIbHBIX
npuMecen CYIIECTBEHHO ITOBBIIIAETCS IIJIACTUYHOCTD
TPEUIMHHOCTOUKOCTh. AcdanbT, KOTOPbIA MNPOU3BEICH C J00aBICHHEM
OUTYMHOTrO MOPOLIKA, UMEET NMPAKTUYECKU HYJEBYIO BOAOIOTIIAIAEMOCTh
U BOJONPOHMIAEMOCTb. JlJIA HEro XapakTepHBl BBICOKHE I10Ka3aTEIU
TEMJIOCTOUKOCTH. Takoe JOpOXKHOE MOKPHITUE YCTOMUMBO K 0Opa30BaAHUIO
kojeu. Kpome Bcero mpodero, cMecd Ha OCHOBE OMUTYMHOTO MOPOIIKa
MOYKHO MPUMEHSATh U 3MMOM Ha CYXHUX IMOBEPXHOCTSIX.

Bce st (dakTopbl 3aMETHO TMOBBIIAIOT KAayeCTBO JOPOKHOTO
CTPOUTENBCTBA.

Kpome »TOoro OUTYMHBIM MOPOIIOK MPUMEHSIIOT U JJIsl YCTPOMCTBA
OCHOBaHUA noporu. MHeIMU cinoBamu nmoArpyHToBKH. [lopomok HaHOCST
IpsAMO Ha MOBEPXHOCTb JOPOTH BPYYHYIO MM JKE C IIOMOUIBIO
cneurexHukd. Ha oauH KBaApaTHBII METpP  JOCTATOYHO BCETO TPEX
KWJIOTPaMMOB OMUTYMHOI'O ITOPOIIIKA.

Kpome 3TOro manHbeii Martepuan € YCHEXOM HCIOJb3YETCA MPH
peMoOHTE MITKMX KpoBeilb 1o BHWP TexHomoruu wu npoBencHUs
U30JSIUMOHHBIX padoT. Ha ero ocHoBe MpOW3BOAAT MAacTHKH, Ipaiimep,
pyOepoun u apyrue OUTyMocoJepKallie MaTepruabl.

BuTyMHBI  TIOPOIIOK  SIBIIIETCA  MaTE€pUaioM, KOTOPBIA IO
CPaBHEHHIO C TPAJUMLUHUOHHBIM OUTYyMOM 00JaJaeT eme OJHUM
HEMaJIOBaXHBIM MpeumyniecTBoM. OH (dacyercs B TOJUNPONUICHOBBIC
MEUIKM WIH Our-0eru M He TpeOyeT CHelualbHOro TpaHCIopTa MpH
IIEPEBO3KE.
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butymubIi opoiok ¢ coaep:kanuem ouryma ot 70 o 80%, cTout
Bcero 300 moiutapoB 3a TOHHY.

JlabopaTopHblE M TNPOU3BOJCTBEHHBIE HCCIEAOBAHUS KayecTBa
HaIIEro OUTYMHOTO MOPOIIIKA MPOBOAMINCH 0eopyCcCKuM
rocygapctBeHHbIM npeamnpustueMm «bemmop HUM» u narckon komnanuen
«EBpodunc npoaakt tectuHr A/C». Eciau 3170 HE00X0AMMO, MBI FOTOBBI
NpPENOCTaBUTh BaM KONMWM MX 3aKIOYECHUN U aHATUTUYECKUX OTYETOB.
ODKOHOMBTE CBOM CPEACTBA MW MNPHUPOIHBIE pecypchl. HMcnonb3ylite
OUTYMHBIN TOPOIIOK OT Komnanu «CaMcOHOB U KHyicen».

HoBgblii Jie THUKOBBIN IEPHO/T

YacTto coBpeMeHHOE TII00AIbHOE MOTEIJICHUE CBS3BIBAIOT C POCTOM
COJIHEUHOM akTWBHOCTU. OJHAKO JaHHBIC acTPOPU3UKOB YyOETUTEIBHO
MOKA3bIBAIOT: HAIllE CBETUJIO OTHOCUTEIHLHO CTaOMJIBHO, U HET OCHOBAHUM
yTBEPKJaTh, YTO €ro CTAOMJIBLHOCTH OyJleT HapylieHa. Pa3roBopsl ke o
TOM, 4TO aKTHUBHOCTH COJIHIIAa OMAaCHO BO3PAacTaeT, BO3HUKIM HECKOJIBKO
JIET Ha3aJ U3-3a OMKOOYHOI0 HAYYHOT'O0 MPOTHO3A.

N3BecTtHO, uyTO akTUBHOCTH COJHIIA UUKIMYECKH MEHSETCS Ha
npotsikeHun 10-11 ner. [locnenuuii, 23-i (¢ Hayana HAOMIOACHUN) LUK
JEUCTBUTEIILHO OTJINYAJICS BHICOKOW aKTUBHOCTHIO - HAIpUMeEp, 4 HOSOPS
2003 roma Obula 3aperucTpupoBaHa OecrHperie/ieHTHAas 10 MOIIHOCTH
COJIHEUHAsl BCHBIMKA (K CYACThIO, BBIOPOC CIyumJicss OJIM3KO K Kparo
ConHila, 1 OCHOBHAsi Macca MOTOKOB YacTHI] MPOoILIa MUMO 3eMJH). JTu
HAOJI0/ICHUST TIO3BOJIMJIM aCTPOHOMAM TOBOPUTH O TOM, UTO 24-i LMK
OyJlyT HEBUJIAaHHBIM [0 HWHTEHCUBHOCTHU, TeM OoJiee, 4TO MOAOOHOE
CIy4aJloch W mpexnae, B cepeaune 20 Beka. OgHaKo, B TAHHOM Ciydae
aCTPOHOMBI OIMOMUCh. OuepeaHOW IMKI AOMKEH ObUT HayaThbCid B
deppaste 2007 roma, OAHAKO BMECTO OTOTO OBII  OTMEUCH
MPOJOJDKUTEIBHBIM TEPUOJ] COJHEYHONO MHUHMMYMAa, W HOBBIA IIUKJ
HayaJscs ¢ 3aMETHBIM OIo37aHueM - B Hosiope 2008 ropa.

Heuro moxoxkee y»ke MpOUCXOIWIIO B KOHIE 17 BEka, 4YTO IMPHUBEIIO
HE K TJIOOAJbHOMY MOTEIUIEHUIO, a, HA00OpOT, K TJI00aJIbHOMY
MOXOJIOJAHUIO (TaK Ha3blBaeMbI MayHaepoBCkuil MUHUMYM). O TOM, 4TO
HAc CKopee KAET T00albHOe MOXO0JI0IaHNe, YeM MOTEeIJIEeHnEe, TOBOPAT U
yueHsie. K npumepy, 3aBeayONMii CEKTOPOM KOCMHUYECKUX MUCCIIENOBAHUMN
Connna ['maBHOM acTpoHOMHYeckoi oOcepBaTopueit PAH XabuOymio
AOycaMaToB Ha OCHOBE MHOTOJICTHUX HaOmogeHuit 3a CosHiem
yTBEp)KJAaeT, 4YTO Hallla IUJIaHeTa YyXKe€ TMpollia TUK TI100aJbHOTO
noteruienus emeé B nepuoa ¢ 1998 mo 2005 roa. O Obul 00ycCHOBIIEH
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IJIaBHBIM 00pa30M JIUTENIbHBIM YBEJIMUYEHUEM U HEOOBIYAHO BBICOKUM
YPOBHEM HMHTEHCHUBHOCTH CBETUMOCTH COJIHIIAa B TE€UYEHUE MPAKTUUYECKHU
Bcero 20 Beka. Celyac, 1O MHEHHIO YYEHOI'O, AaKTHBHOCTH CBETHIIA
MEJICHHO MJET Ha chajJ M JOCTUTHET cBoero mMuHumyma B 2041 rony.
MIMEeHHO 3TO W CTaHeT MPUYMHON TIIyOOKOro TOXOJOJaHUsS Ha HaIIeH
IJIaHETe, KOTOpas yXe€ celyac Hadajlia oTaaBaTh Terwlo. Ilockombky
TEIUIOBAasi MHepuuss MUpOBOTO OKe€aHa HECKOJBKO OTHAIUT IPOLECC
IyOOKOTO OCTBIBAaHUS 3€MJIM, MUK TJIO0ATbHOTO TMOXOJIOJaHUsl YUYEHBIN
oxnnaet B 2050-x romax.

Kaxk BuguTe, OTBETUTH HA BOMPOC, KAKKE KIMMATUYECKUE U3MEHEHHUS
Hac XIyT, HE MOXET JJaxke COBpeMeHHas Hayka. Ho scHO ofHO - mpuponaa
Y YEJIOBEK HEOJHOKPATHO MEPEKUBAIU B MPOIUIOM CXOJHbIE KATaKIU3MBI.
[lepexuByT U CIEAYIOUIMN, B TOM CIy4ae, KOHEYHO, €CIU OH CIIyYUTCS.

BceemupHsbiii noron

Kakyio xe yrpo3y HecerT TJI00albHOE TMOTEIIeHUE? 3eeHbIe
MoJIararoT, YTO OHO HEU30EKHO BBI3OBET (2 TO YK€ BHI3BAJIO) UHTEHCHUBHOE
TasHUE JICIHUKOB ApPKTMKM W AHTapKTHUKH, 4YTO CIPOBOLHUAPYET
BCEMHPHBIN MMOTON. J[aBHO MOJICYMTAHO, YTO, €CIU BCE JIbJBI Ha 3eMIIE,
BKJIIOYasl PpEIMKTOBBIE, pACTalOT, TO ypoBeHb MMUpPOBOro oxeaHa
MOJHUMETCST Ha 75 MetrpoB. lIoHSATHO, 4TO rOpoaa TuUIa Hbm-ﬁopKa,
HaxoJdIIMecs B MpUOpexxHOM 30He, OymyT 3aroruieHsl. Ho pocrarouno
B3TJIIHYTh Ha TeOrpauyecKkyro KapTy, 4TOObl yOEIUThCS B TOM, UYTO CYIIH
BCE PABHO OCTAHETCs 00Jiee YeM JI0CTaTOYHO.

Bo3bmem, namnpumep, Poccuto. Ilpu karactpoduueckom TtassHUM
JBJOB IOYTH BCSI TEPPUTOPHS HAIIEH CTPAHBl OCTAHETCS BBIIIE YPOBHS
BOJBI, BEJb OHA B OCHOBHOM Haxonautcs Bbiie 100 MeTpoB HajJ ypoOBHEM
Mops. [laxe HEkoTopble M3 HAIIMX HPUMOPCKUX ropoaoB, Counm wiu
BnaguBoctok yueneroT. B xyamewm ciydae 3aronut Cankr-IletepOypr, HO
BCErJa MOXHO BO3BECTH IUIOTUHY, KOTOpas OyJeT 3aluiiarb TOpOA.
Jlagoxkckoe u OHEXKCKOE oO3epa CTaHyT 4YacTelo bantuku, HO MoOpe
OCTAaHOBUTCS Ie-TO Ha mojactynax K TuxsuHy. Cample OoJibllIME€ TOTEpU
IPUAYTCSA HA apKTHUYECKHUE TYHJAPHI, KOTOPBIE HE YCIEIOT IPEBPATUTHCS B
0010Ta, KaK MPEeACKa3bIBAlOT HEKOTOpbIE (PYTYypOJOTH, a CTAHyT JAHOM
HOBOI'O CEBEPHOI'0 OKEaHa.

OmHako M Takoro KaracTpouueckoro BapuaHTa KJIaTh HE
MIPUXOINUTHCA. B HacTosiee BpeMsi OTMEUEHO TassHUE apKTHYECKUX JIbJIOB,
Ho 310 - mnaBatomme sipapl. OT UX TasgsHUS yPOBEHb BOABI B MHpPOBOM
OKE€aHE HE IOBBICUTCS HU HAa CaHTHUMETpP. 1O K& caMoe IMPOUCXOIUT U B
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AHTapKTUKE: T0J] BO3JCHCTBHEM TEIUIBIX TEUCHUN TalT MIeb(OBbIE
JBJIbI, KOTOPBIE SIBJSIFOTCSA 4acThlo 00beMa MUPOBOTO OKeaHa U HE MOTYT
NOJHSATH €ro YPOBEHb JaXke TeopeTHdecKu. JIbabl, MNOKPHIBAIOIINE
KOHTHHEHTAJIbHYI0 4YacTh AHTapKTHIbI, HAaXOASATCA NpPHU TEMIIeparypax,
KOTOpBIE U B JIETHEE BPEMsSI HE IMOJHUMAIOTCS BbIlIE - 27 TPajaycoB IO
[lenpcuto, a 3TO 3HAYUT, HE MOTYT TasiTh. Kpome TOro, JIeaHUKU
AHTapKTHKHU MOCTOSIHHO CaMO - BOCCTAHABIIMBAIOTCA - 00I[asi Macca UX He
MEHsUTaCh Ha MPOTSKEHUH JECATKOB THICSY JIET.

OnacHoCTh MpeAcTaBisieT JUIIL TasHUE [ pEeHIaHACKOro JIEeJ0BOIO
nmta. I MHOTONIETHHE HAOIIOICHUS MMOJATBEPIUIINA, YTO TaKas TEHIACHIIUS
cymectByer. Ecnu Bce npapl ['peHiianaum BAPYTr pacTarOT, 3TO MOXKET
NOAHATH YPOBEHb MUPOBOIro okeaHa Ha 7 MeTpoB. OJIHAKO U TAKOE TasTHUE
HE TMPOM30IJET MIHOBEHHO, a pACTAHETCS Ha IIeJI0€ ThICSYEIETHE.
CornacHo MaTeMaTU4YEeCKUM MOJICIISIM, npu 3anpeeIbHO
KaTacTpO(pUUECKOM CIICHAPUU PA3BUTHSI CUTYyalluu BoAa OyAeT MpuObIBaAThH
Ha Mapy CAHTUMETPOB B TOJI, UYTO IMO3BOJUT JIEFKO MPUCTIOCOOUTHCS K
U3MEHEHUSIM Jlaxke oOuTaTesiM puopexHoi 30Hb1. KcTatu, yenoBeuecTBo
MIOMHUT Tepuoja, kKorna ['pennanaus Oblaa 3eiaeHou cTpaHod. C TOYKH
3peHUs] HOPMAHHOB, HACEJSBIIMX €€ 0 Hayaja MoxoyiojaHus B 17 Beke,
KaK pa3 Mbl, Jtoau 21 Beka, )KUBEM MPHU KaTacTpoHUUECKON CUTYaIIUH.

[Tpuuyasr INonsdeTpuma

TasiHue rpeHJIaHICKUX JIBJIOB MOXKET MOPOAUTH €IIE OJHY NpodsIeMy.
N3BecTHO, YTO CpaBHUTENBHO MSTKUW KiIuMaT EBpombl 00yClOBIEH
OJIarONpUSTHBIM BO3JEHCTBHEM MOIIHOIO AaTJIAHTHYECKOTO TEYEHUs
['onbdcTpuM, HauuHaromerocss y baraMCKux OCTPOBOB W HECYIIETO
HKBATOPHUAJILHOE TEIUIO HAa ceBepOo-BOCTOK. Ecnu Ha mupore 60 rpaxycoB B
Kanane mnpeoOmamaer TyHApa, B KOTOPOM TMACyTCsA TOJBKO OJICHH H
Oou30HbI, TO B EBponie Ha TOil ke MHUPOTE €CTh JUCTBEHHBIE Jieca U MO,
pPa3sBUTO JKUBOTHOBOACTBO, a B IlloTmaHauu, KoTtopas pacIiojio)KeHa B
HEeNmocpeaAcTBeHHOM Onu3octu oT [onbdcTpuma, pacTyT Aake NalIbMBI.
Nmenno Ttermno [N'onbdcTpuMa He JaeT Kpyriblil roj 3aMepP3HYTh MOPTY B
MypmaHCKe, XOTS 3TOT TOpPOJ HAXOAUTCA 3a MOJSAPHBIM KPYIrOM, - IPU
3TOM ApPXaHTreJIbCK, KOTOPBIA PACIOJIOKEH IOr0-BOCTOYHEE, 3UMOU 3aKPBIT
JIbJIAMU.

NuaTeHcuBHOE TasgHUE ['pEeHIIaHACKOTO JIENOBOTO IIUTA MPUBEAET K
TOMY, YTO C CEBE€pa HAYHYT IIOCTYIIATh MACCHI XOJIOJHOW MPECHOU BOMBI -
OHA U3MEHUT JUHAMUKY TeII0o0MeHa, U ['0nb(CTpUM OTKIIOHUTCSA K IOTY.
CoorBercTBeHHO, EBpoma HayHET OCTBIBaTh, YTO MOXKET MPUBECTH K
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pe3koMy ToxoJiogaHuto. Bo3moxxkHo, kiauMar EBpombl  yxke Hauam
MeHIThCA. CBUIETENLCTBO TOMY - HEOOBIYANHO XOJIOJHBIE 3UMBI
NOCHEAHUX JieT.  MHEHHUsSI YYEHBIX pa3HATCS MO TOBOJY CKOPOCTH
Ipolecca: OJHU CUUTAIOT, 4TO EBporna cpaBHsercs ¢ Poccuent nmo kimmary
yxe B 2015 romy, apyrue - 4To MEPEeMEHbl CTAHYT OUIyTUMBIMHU JIHUIIb
yepes 2-3 1eCATUIICTHS.

OTMeTUM, YTO M TAaKOE€ JIOKAJIBHOE MOXOJOJAHUE HE BBITJISAUT YEM-
TO HOBBIM. B Hauane 14 Beka ['onbdcTpum MeHsNT HampaBi€HUE, MOCie
yero B EBporne Hauanuch CUIIbHBIC TOXKIU U JUIMHHBIE, XOJIOJHbIE 3UMbI. B
pe3yJibTaTe HECKOJIBKO JIET KPECThsIHE HE MOIUIM COOpaTh ypoxkail, B
Anrnun, ['epmanun u CeBepHoit @panimu BeIMEp3iu GPYKTOBBIEC Calbl, U
Ha  JIECATWIETUE MPEKPaTUIOCh MPOU3ZBOACTBO BHUH. [IpsAMbiMu
CIEACTBUSIMU OSTUX HW3MEHEHUM CTalld MacCOBBIM TOJIOJ, KpH3HUC
(dbeonabHOrO XO35UCTBA M KpecThsiHCKUE BoccTaHusA. [loHsTHO, uTo B 21
BEKE CTOJIb TPO3HBIX MOCIECTBUN HE Oy ET.

bnarogapss HOBEWIINM CEIILCKOXO3SIMCTBEHHBIM TEXHOJIOTUSIM U
HAJQXXEHHBbIM ITOCTAaBKaM IPOJOBOJIbCTBUSI M3 IOKHBIX CTpaH, EBpoma
JIETKO MPEOJIONEET AIOXY KIMMATUYECKUX MEPEMEH, a POCCUSIHE JIaKe He
3aMETAT Pa3HUIIBI. MOXXHO BCTpPETUTh YTBEpXKIEHUs, OyATO OBI
[onpdeTpuM HEe MPOCTO MEHSET HaIpaBieHHWEe, HO M OCTAHABIMBAETCA.
[IpyunHOM HA3bIBAIOT JIOKAJBHYIO 3KOJIOTMUECKYH0 KaTtacTpody B
Mekcukanckom 3aimuBe, rae B amnpeine 2010 roma B3opBasach
HedTenoObIBatoias miaTdopMa, u3-3a 4ero B OKEaH Monajio 5 MUJUIMOHOB
Oappeneit HepTu. OgHAKO CHEUUATUCTBI YBEPEHHO TOBOPAT, YTO TaKOE
pa3BUTHE COOBITHII HEBO3MOKHO MPAKTUYECKHU — JIEJIO B TOM, YTO MOIIHBIE
OKEaHCKHUE TEUCHHS HE MEPEHOCST BOJY IMOCTYIATENIbHO, KaK 3TO JIeJIaeT
TEUEHHE PEKH, - OHU CKJIAJBIBAIOTCA M3 JBWKEHHI YacCTHI] BOJIbI IO
BO3JCUCTBUEM KOPHOJMCOBOW CHWJIBI, BO3HMKAIOLIEH IIpU BpaILLCHUU
3emuu. [onygaetcs, yto ['onbderpum OyaeT Teub 10 TE€X MOp, MOKa Hallla
IJIaHeTa BPAIlaeTCs U MOKa CYIIECTBYET ATIaHTUYECKUM OKEeaH.

Pa3noo0Opa3ue )KUBOTHOTO MUpPA

JKMBOTHBIE BCTpPEUAKOTCS MNPAKTUYECKH B KaXJIOW TOYKE 3E€MIIM.
Hekotoprie u3 HHMX J00OBIBAIOT MHILY B BOJAE, APYrUe MHUTAIOTCS
pacCTEHUSIMA WJIM K€ OXOTATCS HAa JPYTUX JKUBOTHBIX. buonoru
MOJIPA3/ICNAIOT BCEX KUBBIX CYIIECTB Ha OOJbIIME TPYIIbI - HAPCTBA:
pacTeHus, KUBOTHbBIE, TpuObI, OakTepuu U npocteitmue. LlapcTBa nanee
JENATCS. Ha TUIBbL. TUIBI B CBOKO OYEPEb, MEISATCA Ha KJIACChl, KIACChI -
Ha OTPsAbl, OTPSIAbl - HA CEMEMCTBA, CEMEUCTBA - Ha POJbI, & POABI - HA
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BUJIbI. Bripouem, Bompoc o nMpaBWJIbHON KJIACCU(UKAIIMU HE PEILIEH - CPEAU
CHENUAIUCTOB UYT FOPSYUE CIIOPHI HA 3Ty TEMY.

OrpoMHO€ KOJHMYECTBO MHOTIOKJIETOUYHBIX JKHBBIX OpPraHU3MOB
OTHOCUTCS K IIApCTBY >KMBOTHBIE. Hayka, 3aHMMaromasics H3y4eHHEM
MPEICTABUTEJIEA 3TOTO IAPCTBA, HA3bIBACTCA 300J0rvei. JKMBOTHBIE -
CJIO’)KHBIC OPTaHU3MbI, COCTOSIINE U3 MHOXECTBA pa3HOOOPA3HBIX KJIETOK,
KOTOpBIE 00pa3yrOT TKaHW U OpTaHbl. B oTiM4Me OT pacTeHUM KUBOTHBIC
HE MOT'YT CaMU BbIpa0aThIBaTh ceOE MUILY - JJIsl TTOJYUYCHUS] SHEPTUU OHU
JTOJDKHBL  ecTh. lloaTomMy y  OOJBIIMHCTBA U3  HUX  UMeEETCS
NUIeBapuUTeIbHas cUcTeMa. Takke y MOJABISIONICH YacTU >KUBOTHBIX
€CTh HEpBHAs CUCTEMa, TTO3BOJIIONIAs OBICTPO OTKIMKATHCS Ha H3MEHEHUS
BHeIIHEeW cpenpl. JKUMBOTHBIE CHJIBHO OTJHMYAKOTCS 1O CTPOCHHIO,
MUIIEBBIM MPUBBIUKAM, CIIOCOO0Y pa3MHOXKEHUs W moBeaeHuo. Mx obpas
YKW3HU BO B3POCIIOM COCTOSIHUM MOKET OBITh CBOOOHBIM WIIH «CUASTIUMY,
HalpuMep, KaKk y KOPaJUIOBOTO MOJIUIA, KOTOPHIA HAXOAMUTCS HA OJHOM
MECT€ BCHO CBOIO JKM3Hb. JKUBOTHBIE MOTYT JKUTh I'PYINaMu, KaK MypaBbU
WM AHTWIONBI THY, WIM MOOJWHOYKE, HAXOJls MHapTHEpa TOJIBKO IS
MPOJOJKEHUS POJia, KaK MEABEAN U JOCH. MHOTHE )KUBOTHBIE OTHOCSTCS K
OCCITO3BOHOYHBIM. OJTO YJIUTKH, 0a0O0YKW, MOJUIFOCKH, HWIJIOKOXKHE
(Mopckure 3BE3bI U UX POAUYM) U BCEBO3MOYKHBIE YEPBH.

I[lo xomuuecTBY BHJAOB HM  PacIpOCTPAHEHHOCTH  camas
MPOIIBETAIONIAs TPYMIa KUBBIX OPraHU3MOB - ATO THI WICHHUCTOHOTHE.
OH BKIIOYAET B ceOs pakoOOpa3HbIX, MayKOOOpPa3HbIX, MHOTOHOXEK, a
TaK)Ke caMbIil OOJIBIION Kiaacc HacekoMbIX. Celyac ommcaHo OKoJo 1,5
MUJIJIMOHA BUJIOB HACEKOMBIX, HO, BO3MOKHO, €II€ OOJIbIIIEE YUCIIO BUIOB
MoKa He OTKpbhITO. OOUTAOIIKME BO BCEX MOPSAX M OKEaHaX MHUpPA, MEIYy3bl
SBJISIIOTCSL CAaMBIMU JIPEBHUMH B MHPE KMBOTHBIMH; OHHM CYIIECTBYIOT Ha
3eMJie COTHM MWJIMOHOB JieT. Meay3bpl TI0X0XKH Ha MPOCTYIO
KeIeoOpa3Hyld Maccy, HO Ha caMOM Jeji€ YAUBUTEIIBHO HHTEPECHO
yCTpOEHBI. Y KyOOMey3, HampuMep, OYeHb CIIOKHAsi HEpBHAs CHUCTEMA.
MHorue Mey3bl CBETATCS B TEMHOTE.

buopaznoobpaszue  (Omojorumdeckoe  pasHooOpaszue) -  ITO
pa3HooOpasue KU3HU BO Bcex e€ mposiBieHusX. [loag OnopaszHooOpazueM
MOHMMAIOT pPa3HOOOpa3We Ha TPeX YPOBHAX OpPraHM3alMH >KU3HU:
reHeTHYeCKoe (pa3HooOpa3We TEeHOB W WX BapHUaHTOB), pa3zHooOpaszme
BUJIOB B DKOCHUCTEMAX U, HAKOHEII, Pa3HO0Opa3nue caMuX IKOCHUCTEM.
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Ectb 11 sxu3Hb HAa Mapce?

Kocmuueckuit  kopabib, Oojbllle HANOMUHAIONIUNA  JIETAIONIYIO
Tapesky, 6 aBrycra 3TOro roja paHo yTpoM OJIaronoJiy4HO OIyCTHIICS Ha
Mapc. Cemb MHUHYT KOCMHYECKHH ammaparT MOpOXOAWaI aTrmochepy
KpacHoil miaHeTsl W omnepanusi, Ha KOTOPYIO CIEHAIUCThl BO3Jarajiu
OTPOMHBIE HAAEXKIbl, YCIEIIHO 3aBepluiack. Llens mosera - u3ydyeHue
XUMHYECKOTO M MHUHEPAJIOTHYECKOIO0 COCTAaBA MAapCHAHCKOW MOYBBI, IS
3TOr0 KOpaljb CHAOAWIN CIEHUATBHOM APENbl0, KOTOpas MO3BOJIUT €My
OypuTh TOBEpXHOCTh KpacHol miaHeTsl 11 J00suM 00pasioB. B naeane
Y4YEHBIE HAJCIOTCS OOHAPYKUTh NMPU3HAKU KU3HU - CYIIECTBYIOIIEH WU
X0Tsi OBl HEKorja cymiecTBoBaBiie. KoHeyHO e, pacCUuThIBaThH Ha
oOHapyxeHue Ha Mapce pa3yMHBIX CYIIECTB HE MPUXOAUTHCS, HO KaKHe-
TO (POPMBI KU3HU TaM, BEPOSTHO, MOKHO OTHICKATh.

VYyeHble CUMTAIOT, YTO KOrAa-To KiaumaT Ha KpacHoll minaHnere Obul
JIOBOJILHO OJIarONpUsITHBIM JIsl pa3BUTHS Ku3HU. CKOpee BCero, TaMm ObLIO
TerIo M BiIaxHo. 1o kpaiiHeil mMepe, Ha 3TO yKa3bIBalOT YIJIyOJeHUS B
MapCHUAHCKOW OBEPXHOCTH, B KOTOPBIX, KaK MPE/IOIaracTcs, mieCKaluch
Mops-okeansl. OgHAaKo JaBa MWIIMapAa JEeT Ha3zax mnoroja Ha Mapce
CUJIBHO HCIOPTUJIACh: CTAJIO CYyX0, BETPEHO M XOJOAHO. YUTO Xe Tak
CIWJIBHO TIOBJIUSJIO HAa MapcuaHckuil kiumar? [loyemy Hekorga riryOokue
MOPSI U PEKH BBICOXJIM? DTH BOMPOCHI [TOKA OCTal0TCs 0€3 OTBETA.

DKBaTOpUANIBHBIN KpaTep [ 'eiita, Ha KOTOPBIN cell PoOOT, CUUTAETCS
CaMbIM TOJAXOJSIIAM JJIsI 3TOro MecToM. He HCKIto4eHOo, 4TO KOrAa-To
TaM IUIECKaJI0Ch MOpPE WJIM 03€pO0, MO3TOMY OOJIBIIUM Be3eHUEM OYyeT,
€CIM Kopadiib HAWJIET B KpaTepe BOAY. A €Clu OH OOHAPYX HUT TaM €IlI€ U
CIEebl OPraHUYECKOW MKWU3HH, TO 3TO CTAHET TPAHAMO3HOM CEHCAILUEH.
Heobxogumoe o6opynoBaHue Ha OOpTy HUMeeTcsa: JecCsATh HayYHBIX
pudOpOB, BKJIFOYast POCCUMCKUU HEUTPOHHBIN IETEKTOP,
pEAHA3HAYEHHBIN ISl TOMCKA CKPBITOM MO CJIOEM MOYBBI BOJIBI.

IToyemy ydeHbIx Tak BojHyeT mpomuioe Mapca? Ilotomy 4dto ot
3TOr0 3aBHCHUT, Kak HU cTpaHHO, Oynymiee 3emuu. Ecium na KpachHoit
IiaHeTe OblUIa KM3Hb, TaM JIOJDKHO OCTaTbCsl MHOTO YEro IOJIE3HOTO.
3anachl UCKOMAeMbIX Ha HalleW IJIaHeTe HE Oe3rpaHuyHbl, U KOrjJa OHU
3aKOHYATCSI, Mbl CMOKEM TMOJIYUYUTh UX C cocenHux IuiaHeT. [To nporuozam
y4eHBIX, Ha Mapce MoryT OBITh 3amachl Xejes3a, Meau, cephl, docdopa.
EcTe BEPOSITHOCTH, YTO OHHM BCTPEYAIOTCA TaM B BHJIE MHUHEPAJIbHBIX
CKOIUICHHM, MOCKOJbKY 3BOJIOLMS THUAPOJOTMYECKHX U BYJIKAHUYECKHUX
nporeccoB Ha Mapce, no-BUAMMOMY, aHAJIOTWYHA 3€MHOW. MapcuaHckast
atMocdepa U JEA, 3aJeraloluid o1 MOBEPXHOCThIO, OYEBUIHO, COAEPKAT

156



YIJIEPOA, a30T, BOAOPOA M KUCIOPOJ. B TaMOIIHMX Kparepax OTYETIMBO
BUJIHBI CJIOM OTJIOKE€HHM, KOTOpPBIE BPsA JU MOTJIM cPOpMHUpPOBATHCS 0€3
y4dacTusl BoAbl. Takue e CIIOMCThIE CTPYKTYPBl TOPHOW MOPOJBI HIUPOKO
pacIpOCTPaHEHbI U HA 3€MJIE B TEX MECTaX, 1€ UMEJIO MECTO OTJIOKEHUE
ocankoB B Boaoémax. Okxoso JBEe TpeTH NOBEpXHOCTH Mapca
NpeACTaBIsieT COOOM TOPHYIO MECTHOCTh C OOJIBIIMM KOJUYECTBOM
KpaTepoB, BOZHUKIIUX OT YAApPOB METEOPUTOB U OKPY>KEHHBIX 00JIOMKaMU
TBEPABIX Mopoa. BOM3u skBaTOpa pacrosiokeHsbl 4 ByJKaHa, KaXIbId U3
KOTOPBIX IPOCTO TUTAHT B CPaBHEHHH C JIIOObIM 3eMHBIM. Camblii
IrPaHAUO3HBIA W3 HUX - ropa OnuMm - BO3BBIIAETCA HAJ OKPYXKAIOIIEH
MECTHOCTBHIO Ha 27 KuJIoMeTpoB. BOIM3M BYJIKaHOB 3MEHUTCS OOIIMpHAs
CUCTE€Ma KAaHbOHOB JIJIMHHOW OKOJIO 4eTBEpTH 3KkBaTopa. CiioBOM, HaA0
TOJIbKO TIOUCKATh, U 00S13aTEIBHO YTO-HUOY Ib OTHIIIETCS.
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IlpujioskeHusi B MOMOIIb NEPEBOTUYHKY
1.CnoBooOpa3oBanue

a) cTI0BOOOpPa30BaHME ITyTEM KOHBEPCHH.

[Ipy KOHBEpCHH OT CYIIECTBUTEIBHOTO, PEXE OT MPHIAraTeIbHOTO,
0e3 u3MeHeHHs ero rpaduyeckoi U 3BYKOBOM (OpMBI 00pa3yeTcs HOBOE
CJIOBO, OTHOCSIIIEECS K IPYTOi YaCTH PEUH:

Land - to land, result - to result, place - to place, light - to light - light
(mpu.), face - to face. Remember! Use - use, house - house (uepenoBanue
3BYKOB).

0) oOpa3oBaHuE CJIOB MPU MOMOIIM YepEIOBaAHUS Y AAPECHHUSL.

[Ipu momouM yaapeHusi pa3iudaroTcs MO 3HAUYCHHIO TaKWe YacTH
peur, Kak CyILIEeCTBUTENIbHbIE U riarojsl: conduct - con'duct, "content -
con'tent, "detail - de’tail, ‘export - ex'port, ‘import - im port, ‘present -
pre'sent, “protest - pro test, record - re’cord, “subject - subject, ‘transfer -
trans fer, "transport - trans port.

B) addukcamus, TO ecTh, 00pa3oBaHUE HOBBIX CJIOB MYTEM
NpuOaBJIeHUs] K KOPHEBBIM cjoBaM NpedukcoB U CcyhPUKCOB, IIMPOKO
IPUMEHSETCS B AHTJIMMCKOM $I3bIKE. 3allOMHUTH 3HAYCHUsI MPEPUKCOB U
cy(p(dUKCOB aHTIIMICKOTO s3bIKa OyJAET Jerde, eClii aHATU3UPOBaTh CJIOBA,
CBSI3aHHBIE OOIITUM KOPHEM.

Hampumep, rimaron to react - reactor, reaction, reactivity, reactance,
reactive, reacting.

HaubGonee ynorpedurenbHubie MpedUKChl aHTITUHCKOTO S3bIKA:
Co-operate - cOTpyIHHUYATh, €X-POSE - BBICTABIIATH, extra-ordinary -
4ype3BbIYaiiHbIN, in-lay - BcTaBisaTh, multi-stage - MHOTOCTYTIEHUATHIH, Out-

grow - TMepepacTd, oOver-come - MpeosoneTh, poly-technical -
MOJIMTEXHUYECKUH, post-war -  MOCIEeBOCHHBIN, pre-determine -
npeaonpenensaTh, pro-claim -  mpoBo3rimamarh, — sub-tropical -
cyorponnueckuii,  super-heat -  meperpeB,  trans-formation -
npeoOpa3zoBanue, ultra-violet - ymabTpaduoneroBsif, under-ground -

IIO13eMHEBIN, under-estimate - HeJI0OICHUBATD.
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[Ipedukcel  OTPUIIATEILHOTO 3HAYCHHS  YIOTPEOJAIOTCS IS
BBIPKECHUS MPOTUBOIOJIOKHOTO JCUCTBUS WIM 3HAYCHHS, a TAKXKe IS
OTpHUIIaHusI 0003HAYaEMOT0 Ka4eCcTBa:

Anti-war - aHTHBOCHHBIM, counter-act - TPOTHUBOJCHCTBOBATD,
counter-weight - mnporuBoBec, de-scend - cmyckarbes, de-water -
o0e3BoKHBaTh, dis-advantage - HemocTaTok, dis-appear - ucyesarh, dis-
approve - He 0100psTh, dis-load - pasrpyxars, in-accuracy - HETOUHOCTb,
in-definitely - Heomnpenenenssiii, in-frequent - penkuii, im-possible -
HEBO3MOXHBIH, Im-polite - HeBexNBBIH, 1l-legal - He3akoHHBI, 1l-literate -
HErpaMOTHBIH, ir-regular - HeperyJspHblid, non-ferrous - HBETHOM, un-
necessary - HEHYKHbBIU, un-equal - HepaBHOMEPHHBIA.

r) oOpa3oBaHUE CYHIECTBUTENBHBIX OT IJIArOJOB C TMOMOIIBIO
cybdukcaruu:

Driver - Bomurtenb, operator - omeparop, assistant - MOMOIIHUK,
construction - CTpPOMTENICTBO, movement - JBWKEHHE, pressure -
naBiieHue, passage - mnpoxon, difference - paznuume, performance -
UCIIOJIHEHHE, being - CyIIecTBo.

OO6pa3zoBaHue CYIIECTBUTEIBHBIX OT MpUIaraTeIbHBIX:

Socialism, safety, activity, happiness, frequency, freedom.

OO6pa3zoBaHue MpuiIaraTelbHbIX C MOMOIIBI0 cyhpukcamm:

Active - nestenbHbIN, reliable - HanexHsii, dependent - 3aBUCUMBIH,
pleasant - npusaTHsli, bluish - cuHeBaThIid, roomy - MPOCTOPHBIN, industrial
- MpOMBINUIEHHBIH, electrical - anexTpuueckuid, dangerous - ONACHBIM,

careful - TmarensHbId, careless - HeocTopoxHbIM, soundproof -
3BYKOHENIPOHHUIIAEMBI, molecular - wmonekynapHbiii, elementary -
AJIEMEHTAPHBIN.

Cydduxc -less mo cBoemy 3HaUEHUIO TPOTUBOIOIOXKEH CyhPUKCy -
ful wm cooTBeTCTBYyET mpuHCTaBKaM pPyCcCKOro si3bika 0e3-, He-: endless -
OeckoHeuHbId, wireless - OecnpoBoaHol. MHorma cioBa ¢ 3ITUMH
cyhdukcaMu HEOOXOJMMO TMEPEBOJUTH OIMMCATENIHBHO, COTJIAaCHO HOpPMam
pycckoro s3bika: eventful - momHbIE coObITHH, eventless - OemHBIN
coObITusiMu, friendless - He umeeT Apy3eil, 0e3 apy3ex.
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2. «JIoxHbIe APY3bs IEPEBOTUNKAY

(cli0Ba, KOTOPBIE SIBJISIIOTCS] 3AUMCTBOBAHHBIMU B PYCCKOM SI3BIKE, HO
UX HENOCPEIACTBEHHBIM IIEPEBOJ HA PYCCKHUM S3bIK CO3BYYHBIM CIIOBOM
OyIeT IPUBOANTH K UCKAXKEHHUIO CMBICIIAa OPUTHHAJIA TPU TIEPEBOJIC)

Accurate (accuracy) - TOUHBIN (TOYHOCTB) Pretend - mputBOpATHCS
Active (activity) - IesITeIIbHBIN Principal - rmaBHbIH,
(1esATeNbHOCTD) OCHOBHOM
Actual - ICMCTBYIOIINH, Production nmpou3BoacTBO
dakTruecKuit

Audience - myOJInKa Product - mpomykius

Authority - BJIACTh, ITOJTHOMOYUS Prospect - nepcnekrrBa

Brilliant - OJIeCTAIINNA Subject - Tema,
peaMeT

Control - YIPABIATh Realize - oco3naBars,
MOHUMATh

Contribution (but indemnities) — Bkia Utilize - npuMeHsITb,
UCIIOJIH30BaTh

Delicate - TOYHBIN (0 MpUbOpax)

General - 00IIMI, OCHOBHOM

Instance - IpUMEpP

List - IEPEYEHb, CITUCOK

Limit - Ipeaen, TpaHua

Magazine - JKypHal

Manufacture - IPOU3BOIUTH

Natural - IPUPOJHBIN, ECTECTBEHHBIN

Object - IpeAMET

Original - IEpBOHAYAIBHBIN, IO TMHHBIN

Person (personal) - tuuHbIN, UHIUBUYaTbHBIN

Public - 00I1IECTBEHHBIN
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3. Jlatunckue u rpeueckue 3auMcTtBoBaHus (Latin and Greek
Borrowings)

®dopma en. yncina (Sing.) ®opma mH. yucna (PL.)

Axis (ocb, J1yy) axes
Basis (ocHOBa, OCHOBAHME) bases
Crisis (kpu3uC) crises
Diagnosis (n1rarso3) diagnoses
Hypothesis (runoresa) hypotheses
Oasis (0oazmuc) 0ases
Parenthesis (BBOJIHOE CITOBO, CKOOKa)  parentheses
Synopsis (KpaTKui JOKJIaN) synopses
Thesis (muccepTariusi) theses
Bacillus (MuKpoO0) bacilli
Cactus (KaKTyc) cacti
Fungus (rpu6, rprudOK) fungi
Genitus (renwuin) geniuses
Nucleus (s171pO) nuclei
Radius (panuyc) radii
Stimulus (MMITYJIBC, TOJTYOK) stimuli
Terminus (KOHEUYHBIN TTYHKT) termini
Genus (pon, TeH) genera
Corpus (Teno, ycTaB) corpora
Amoeba (ame0a) amoebae
Antenna (anTEeHHA) antennae
Formula (hopmyiia) formulae
(but formulas)
Agendum (moBecTKa coOpaHusl) agenda
Bacterium (ObaxTepust) bacteria
Curriculum (pacnopsiiok JHs, TIJIaH) curricula
Datum (m1a"HOE, CBEJICHUE) data
Forum (cobpanue, che3n) fora
Medium (cpena, cepenuna) media
Memorandum  (mamsTka) memoranda (memos)
Stratum (cnoit) strata
Criterion (kpuTepuii) criteria
Phenomenon (ssBTIEHUE) phenomena
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4. Cuctema paboThI ¢ TEKCUKOU (CHHOHUMBI - aHTOHUMBI )

Aim (11eJ1b) - purpose, objective

Speed (ckopocTh) - velocity, rate, rapidity

Big (6omb110i1) - large, huge, vast, enormous, immense,
tremendous

Main (ry1aBHBIN) - principal, major, chief

Basic (ocHOBHOI1) - fundamental, essential

Constant (MOCTOSIHHBII) - permanent

Well-known (u3BecTHbIl) - notable, remarkable, distinguished,
outstanding

Important (BaxxHBII) - significant

Full (rmomHbIi, 11€71B1H) - whole, entire, total

To use (UCoIB30BaTh) - to apply, to employ, to utilize

To get (mosry4yaTs) - to achieve, obtain, gain, receive

To equip (060pynOBaTH) - to fix, to install, to mount

To provide (o0ecnieunBath) - to supply

To show (mmoka3biBaTh) - to demonstrate, to reveal, to illustrate, to
point out

To work (pabotarts,

CoBepIIaTh padoTy) - to operate, to accomplish, to fulfill

To define (onpenensiTe) - to determine, to indicate, to identify

To include (cocTosTh) - to consist of, contain, comprise, compose,

involve

To produce (mpousBoauTh) - to manufacture

To increase - rise, raise, enhance

To decrease - reduce, diminish, slow down

To continue - go on

To stop - finish, cease.
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5. Kak nmpaBuibHO 4uTaTh APOOU MO-aHTIIMICKU

1/3 - (a) one third, but 1/2 - a half, 1/4 - a quarter.

2/3 ton - two thirds of a ton.

3.04 - three point nought four.

0.25 - nought point two five (= nought point twenty-five), or point two five

(= point twenty-five).
0 = zero (the U.S.).

2/3 kilometre - two thirds of a kilometer.

0.25 ton - nought point two five of a ton.

24 1/8 tons - twenty-four and one eights tons.

12.75 tons - one two (= twelve) point seven five tons.
2% - two per cent.

In telephone numbers: 5-22-07 - five double two o [ou] seven.
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6. [iman kpaTkoro nepeckasza noodoro Tekcta (How to render a text)

Types of texts: article, essay, leaflet, booklet, paper (chapter),
advertisement, survey, controversy, public opinion poll, briefs, summary,
Synopsis.

1. The title of the text

The title of the text is... . The text under the title... presents the
survey of current economic problems.

2. The introduction of the topic (the subject-matter, the issue, the
message) of the text

The text deals with... /touches upon.../focuses on... sheds light
on....

The text is devoted to.../narrates about.../covers... .

The text presents the survey of.../the argumentation in favour of
(against).../provides a deep analysis of... .

The main purpose of the text is the analysis of... /the description
of.../the explanation of... .

This chapter is on.../is about... .

3. The major points of the content

The author describes.../gives a description of.../provides a detailed
description.../represents.../depicts.../provides a thorough review of... .

The  author  classifies.../clarifies.../covers  the  following
points.../underlines that.../assumes that... .

The author singles out.../confirms.../explains.../illustrates.../
emphasizes the idea of.../opposes the idea of.../reveals.../ reflects.../
points out.../draws the reader’s attention to... /puts forward the idea of... .

The author casts light wupon confirms.../keeps to the
requirement.../makes a contraposition of... /investigates... .

Attention is drawn to the fact that... . In the opinion of the author it
is... . Of special interest is his argument that ... .

The work consists of ...chapters/parts.... The work
comprises.../contains... /includes... . The work 1s supplemented with... .

4. The conclusion of the text

The author comes to the conclusion that.../states that.../gives an

account of.../draws the following conclusion... /proves the idea
of.../approves that... .
The basic approach of the author is... . Particular attention is paid

to.../1s focused on... .
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The author concludes by saying that.../doesn’t agree with.../opposes
the idea of... /underlines the (un)importance /the (in) significance) of.... .

The work is of interest to.../is of particular interest to.../is intended
for ... .

5. Introductory words and word combinations to do logical
connection within a sentence

According to, in accordance with, on this account, in addition to,
apart from, alongside with, as a result of, as a whole, in respect to, as
compared with, at least, on this basis, combined with, in combination with,
corresponding to, as concerns, without going into details, by contrast,
considering all that, summing it up, to sum it up, in other words, in brief,
finally, however, moreover, thus, in fact, therefore, yet, namely.

It should be added that.../mentioned that.../ universally
acknowledged that... .

It 1s clear/evident/obvious that... . There can be no doubt that... . It
goes without saying that... .
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