MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINN
benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEIKICHHIE BBICIIIET0 00pa30BaHMS
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET

I'yMaHUTapHO-TIEAATOTMYECKUN UHCTUTYT

(HauMeHOBaHNE HHCTUTYTA OJIHOCTBIO)

Kad)ez[pa «Teopus B IpaKTHKa IIEPEBOAAY
(HauMeHOBaHHUE)

45.03.02 Jluarsucrtuka

(KOZ[ 1 HANMCHOBAHHUE HAIIPABJICHUS ITIOATOTOBKH, Cl'IeLII/IaJ'II)HOCTI/I)

IIepeBon u nepeBooBEEHUE

(HanpaByIeHHOCTb (Ipouiib) / crienyanu3anus)

BbBIITYCKHAS KBAVIMOUKAILIMOHHAS PABOTA
(BAKAJIABPCKASA PABOTA)

Ha Temy Crieruduka nepeBoja HayqYHO-TIOMYJISIPHBIX TEKCTOB KaK TEKCTOB BTOPUYHOM
MH(POPMATUBHOCTH

CryneHt I1. A. Tanuenko
(M.0. dammms) (JIM9HAst TTOJIINCE)
PykoBogurens 1. ¢utoin. H., mpodeccop C. I1. AHoxuHa

(yueHas creneHb, 3Banue, 1.0. Gamunus)

Toapartu 2020



AHHOTAIUA

AKTYaJIbHOCTH HCCJIeJ0OBAHUA oOycIioBJIeHa BBICOKOU
BOCTPEOOBAHHOCTHIO HAYYHO-TIOMYJISIPHBIX TEKCTOB B XXI| Beke M M3yuyeHHE HX
OCOOCHHOCTEHW, a TaKXKe HW3YYCHHUE OCHOBHBIX TPYIHOCTEH MpPU HX MEPEBOJC
MOMOTYT OyAYIITUM TIEPEBOTYMKAM B UX padoTe.

O0BeKTOM HccIeIOBaHUS SIBISIOTCSA HAYYHO-TIOMYJISIPHBIE TEKCTBHI.

IIpeamMeroMm  uccnefoBaHHWs — SIBISIIOTCS ~ OCOOEHHOCTH  A3BIKOBOM
OpraHu3allii 3TUX TEKCTOB HA JIGKCMYECKOM YPOBHE (B YACTHOCTH, CHEIHaJIbHAS
JIEKCHKa), (Ppa3eooTHIeCKOM U TPaMMAaTHIECKOM YPOBHSIX CTPYKTYPHI SI3bIKA.

Ieab padboThl — YTOUHUTH MECTO U CTATYC HAYYHO-TIOMYJISIPHBIX TEKCTOB B
cucteMe (YHKIMOHAIBHBIX CTWJIEH M B HEpapXUU «IEPBUYHBIC /BTOPUYHBIC
TEKCTbD» U BBIJIEIUTh OCHOBHBIE TPYAHOCTH MPH MEPEBOJIE JAHHOTO BUAA TEKCTOB
U IIyTU PEIIEHUS 3TUX TPYIHOCTEH.

Lenp uccnenoBaHusi 00yclOBWJA PEIICHHE B XO0JA€ PaOOThI CIEIYHOUIUX
3ama4: 1) mpoaHAM3UPOBATh TEOPETHUYECKYIO JIUTEpaTypy MO MpodieMaThuke
UCCJIEIOBaHUSI; 2) BBISIBUTH OCHOBHBIE JIEKCMUECKHE OCOOEHHOCTHM Hay4HO-
HONMYJSAPHBIX W HAYYHBIX TEKCTOB; 3) BBISIBUTH OCHOBHBIC TI'PaMMaTHYCCKHE
OCOOEHHOCTH HAy4HO-TIOMYJSIPHBIX W HAYYHBIX TEKCTOB; 4) BBISIBUTH OCHOBHBIE
TPYAHOCTH TIPU TMEPEBOJIE HAYYHO-TIOMYJSPHBIX TEKCTOB; 5) BBIABUTH OCHOBHBIC
MyTH TIPEOI0JICHUS TPYAHOCTEHN IPU MIEPEBOE HAYUHO MOMYJISIPHBIX TEKCTOB.

PaGora cocrouTr w3 BBeACHHS, JBYX TJIaB, 3aKJIIOYCHUS, CITHUCKA
UCIIOJIb3YEMOM JINTEPATYPhI U MPUITOKEHUS.

B nepsoii rinase «Teopetnueckue OCHOBBI U3YYEHUSI HAYYHO-TIOMYJIIPHBIX
TEKCTOB M TMpoOJieMaTHKa HMX TNEPEBOa» PACKPHIBACTCS IMOHATHE BTOPUYHBIX
TEKCTOB, PACKpPBIBACTCSl MOHSITHE HAYYHO-TIOMYJSPHBIX TEKCTOB, BBISBIISIIOTCS
OCHOBHBIE TPYJIHOCTH MPU MEPEBOJAEC HAYUHO-MOMYJSPHBIX TEKCTOB. Bo BTOpOM
riaBe «BTOpUYHOCTh HAYYHO-TIOMYJISIPHBIX TEKCTOB, HUX MECTO B CHCTEME
(GYHKIMOHATIBHBIX CTHWJIEH M OCOOCHHOCTHM HX IME€PEeBOAa» MOATBEPKIAIOTCS
BBIBO/IbI, C/CJIaHHBIE HAMU B TIEPBOM TJIaB€ HA OCHOBAHUM BBHITIOJIHEHHBIX HaMU
MePEBOJIOB TEKCTOB B 00JIACTH XUMHU C aHTJIMMCKOTO SI3bIKA.

Cnucoxk ucnosib3yemMoil Jureparypsbl BkIto4aeT 50 MCTOYHUKOB, U3 HUX
[ATh Ha aHTJIMMCKOM SI3bIKE, TaKXKe 1/ MCTOYHUKOB WILIFOCTPATUBHOIO MaTepuaia.

OO01mmii 00bemM paboThl cocTaBIsgeT 45 cTpaHuIl.
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BBEJEHUE

AKTYaJIbHOCTD UCCJIeI0BAHUS oOycioBIIeHa BBICOKOI
BOCTPEOOBAHHOCTBIO HAYYHO-TIOMYJSIPHBIX TEKCTOB B XX| Beke W mM3ydeHHE WX
OCOOCHHOCTEW, a TaKXKe HW3YYCHHE OCHOBHBIX TPYIHOCTEH MpPU HX MEPEBOJC
MIOMOTYT OYAYIIINM IepEeBOTIMKaM B UX paboTe.

O0beKTOM HCCIIe0BAHMS SBISIOTCS HAYYHO-TIOMYJISIPHBIE TEKCTHI.

IlpeamMeTroM  ucciemoOBaHWS  SBISIIOTCS ~ OCOOCHHOCTH  SI3BIKOBOM
OpPraHM3AIMH dTUX TEKCTOB Ha JICKCHYECKOM YpOBHE (B YaCTHOCTH, CIIeLIAaTbHAs
JIEKCHKA), (Ppa3eooTHIeCKOM U TPaMMATHIECKOM YPOBHSIX CTPYKTYPHI SI3bIKA.

Ieanb padoThl — YTOYHUTH MECTO M CTATYC HAyYHO-TIOMYJISIPHBIX TEKCTOB B
cucteMe (YHKIMOHAIBHBIX CTHJIEH M B HEpPAPXUU «IIEPBUYHBIC /BTOPUYHBIC
TEKCTBD» W BBIJICIIUTh OCHOBHBIC TPYIHOCTH IPHU MEPEBOJIC TAHHOTO BHJAa TEKCTOB
U TIyTU PEIICHUS ITUX TPYTHOCTEH.

Llens uccnenoBaHusi 00yClIOBWJIA PEIICHHE B XO0j€ PaOOThI CIIEIYIONIUX
3ama4: 1) mpoaHAIM3UPOBATh TEOPETUYECKYIO JIUTEPaTypy IO MpoOJIeMaTHKe
UCCIIC/IOBAHMSI;, 2) BBISBUTh OCHOBHBIC JICKCHUCCKHE OCOOCHHOCTH HAy4HO-
MOMYJISIPHBIX W HAyYHBIX TEKCTOB; 3) BBIIBUTH OCHOBHBIC TI'paMMaTHUCCKHE
0COOEHHOCTH HAYYHO-TIOMYJISIPHBIX M HAYYHBIX TEKCTOB; 4) BBISBUTH OCHOBHBIC
TPYAHOCTH TPH MEPEBOJC HAYYHO-TIOMYJISAPHBIX TEKCTOB; D) BBIIBUTH OCHOBHBIC
MyTH MPEOA0JCHUS TPYAHOCTEH MPU TIEPEBOJIC HAYIHO-TTOMYJISIPHBIX TEKCTOB.

B xome pabGoThl NPUMEHSUIMCH CIEAYIONIME METOAbl HMCCJIeJ0OBAHUS:
1) MeToBI aHaNM3a U CHHTE3a, C IMOMOIILI0 KOTOPBIX ObUT cOOpaH M 000OIICH
TEOPETHUECKUI MaTepuan 0 HCCIeAyeMON TeMe, a TakKe IOJBEICHBI WUTOTH
WCCJIEIOBAHMSI; 2) METOJl CIUIONIHOW BBIOOPKH, C TIOMOIIBI0O KOTOPOTO OBLI
oToOpaH Marepuan [UIsl HWCCIEIOBaHHs;, 3) CPAaBHUTEIBHO-COMOCTABUTEIHHBIN
METO/I, KOTOPBIH TIOMOT COMOCTaBUTh HAYYHO-TIOMYJISIPHBIC U HAYYHBIE TEKCTHI Ha
JIEKCUYECKOM U TPAaMMaTHYE€CKOM YPOBHSIX.

MaTtepuajioM HCCIeI0BAHUS TTOCTY)KIIA HAYYHBIC U HAYIHO-TIONYJIIPHBIC
TEKCTHl B 00jacTu xumMuu. OO0beM MpoaHATU3UPOBAHHOTO MaTepuaia COCTABIISIET

72 771 3HaK HA AHTJIMICKOM SI3bIKE.



Teopernueckoii 0a30ii HccAeOBAHMA  TOCIY)XWIM pabOThl MO
npobiemMaTuke HaydHO-TIomy sipHbIX TekcToB O. B. CoboneBoit, O. U. TaromoBoi,
E. M. ®uwnmunmoBoii, paboTel 1o  mpoOjieMaTHKE  BTOPUYHBIX  TEKCTOB
A. A. baparamsan, U. 1O. KauecoBoi, pa®oTel 1O MepeBOAy TEPMUHOB
M. JI. KyHunuHoi, A. I'. llupokosao060BoOH, paboThI o IIEPEBOY
dpazeonorunueckux equnuil A. P. Katomosoii, E. B. Illenenesoit, E. A. IlIumxo.

IIpakTHyeckasi 3HAYMMOCTH HCCIIEIOBAHUS COCTOMT B TOM, YTO JAHHYIO
paboTy MOXHO HCIOJb30BAaTh MPU TEOPETHUUECKOM MOJTOTOBKE MEPEBOIYUKOB,
KOTOpBIE CHEHHAIM3UPYIOTCS B TNEPEBOJE HAYYHBIX W HAYYHO-TIOMYJISIPHBIX
TEKCTOB.

CTpyKkTypa M OCHOBHOe cojAep:kaHue padorel. PabGorta coctoutr wu3
BBEJICHUS, JIByX TJIaB, 3aKJIIOYCHHS, CIUCKA HCHOJb3YEMOM JIUTEPATypbl H
IIPUIIOKECHHUS.

Bo BBeaenumum o0OOCHOBBIBacTCS BBIOOp TEMBI U €€ aKTYyaJlbHOCTD,
ONPEAENSAIOTCA 00BEKT U MPEIMET UCCIEAOBAHMS, XapaKTEPU3YIOTCS LIEJIH, 3a/1a4H,
METO/IbI, IIPAKTUYECKAsI 3HAUUMMOCTb UCCIIEAOBAHUS

B nepsoii riaBe «Teopetnueckne OCHOBBI U3YUEHUSI HAYYHO-TIOMYJISIPHBIX
TEKCTOB M TpoOjeMaTHKa HX IEpPEeBOJa» PACKPHIBACTCS TOHSTHE BTOPUYHBIX
TEKCTOB, PACKPBIBAETCS IIOHATHE HAYYHO-TIOMYJISPHBIX TEKCTOB, BBISABIISIIOTCS
OCHOBHBIE€ TPYJTHOCTH IIPHU MEPEBOAEC HAYUHO-TIOMYISIPHBIX TEKCTOB

Bo BTOpO# ri1aBe « BTOpUYHOCTH HAYYHO-TIOIYJISIPHBIX TEKCTOB, X MECTO B
cucteMe  (QYHKIIMOHAJIBHBIX  CTHWJIE W OCOOCHHOCTM WX  IEpPeBOJa»
MOJATBEPKAAIOTCS BBIBOJABI, CACIAHHBIE HAMHU B MEPBOM IJ1aB€ HAa OCHOBAHUHU
BBITIOJIHEHHBIX HAMH TEPEBOJIOB TEKCTOB B 00JIACTU XUMHH C aHTJIMICKOTO S3bIKA.

B 3akiarouenun 0000111a10TCS BBIBOJIBI, KOTOPbIE ObUIM MOJIYYEHBI B XOJI€
IIPOBEICHHOIO UCCIICOBAHUA.

Cnucoxk ucnosb3yemMoil Jureparypsbl BkIto4aeT 50 MCTOYHUKOB, M3 HUX
[ATh Ha aHTJIMMCKOM SI3bIKE, TakkKe 17 MCTOYHUKOB WILTFOCTPATUBHOIO MaTepuasa.

B npusioskeHnu npeacTasiieH MepeBo, BIITOIHEHHBIN B paMkax BKP.



I''TABA 1. TEOPETUYECKHWE OCHOBbBI U3YUEHUA HAYYHO-
HOITYJAPHBIX TEKCTOB U ITPOBJIEMATHUKA UX ITIEPEBOJIA

1.1. BropuuHble TeKCThI KAK JUHTBUCTHYECKHH (peHOMEH

B nactosiiiee Bpemsi cyiiecTByeT OONBIION MHTEPEC K TaK HAa3bIBAEMOMY
SBICHUIO BTOPHUYHOCTH B TEKCTOOOpPA30BaHMU. ITO CBSA3aHO C TMOSIBICHUEM
OOJBIIOr0 KOJMYECTBA TEKCTOB, KOTOPBIE MPUHAIICKAT K Pa3IUYHBIM, JAJTIEKUM
JIpyr OT Japyra obnactsm 3HaHuM. K TakuMm TeKcTaM MOXHO OTHECTH TEKCTBI 110
uHOpMaTUKE M aBTOMAaTHYECKOW OOpabOTKe TEKCTOB, MO JMHTBOJIUAAKTHKE,
JIMHTBHUCTHKE, JINTEPATYPOBEICHUIO U T. 1. [5, c. 6].

TepMUHBI «IIEPBUYHBIN» W «BTOPUYHBIM» IPULILIA B COBPEMEHHYIO
JUHTBUCTUKY W3 (QuiIocopuu, I€ BBIACISUIUCH IEPBUYHBIE» U «BTOPUYHBICH
kayecTBa. OHU OBUTM CBSI3aHBl C OOBEKTUBHOCTBIO — ATO NEPBUYHBIE KAauyECTBA,
KOTOpbIE MPHUCYLIM CAMOMY MPEAMETY, U ¢ CYOBEKTUBHOCTBIO — 3TO BTOPUYHbBIE
Ka4eCTBa, KOTOPbIE BO3ZHUKAIOT I10J] BO3JEHCTBUEM IIEPBUYHBIX KAYE€CTB HA OPTaHbI
qyBCTB "enoBeka [30, c. 55].

Tem He MeHee, MHOrO JI€T YYEHbIE HE H3Y4YalId pa3HUIy MEXIY
BTOPDUYHBIMU TEKCTaMUM W TNEpPBUYHBIMU. [IOHSATHE «BTOPUYHBIA TEKCT»
MCITIOJIB30BAIOCh JJIsl 0003HAUEHUs! peepaToB, aHHOTAIIMN U HECKOJIbKUX APYTHUX
Bus0B uH(popMmaTuBHBIX TeKcTOB [30, c.53]. TepmMuH «BTOPUYHBIA TEKCT»
MOSIBWICS. B JINTEPATYPOBEAEHUN W OTEUECTBEHHOM JIMHTBUCTUKE JIMIIb B 1983
rony, 6iarogapst padoram M. B. BepOuiikoit, koTopas B CBOIO ouepeb Onvpasach
Ha paboter M. M. baxtuna. Ilo Muenuto BepOuikoin, BTOPHUYHBIE TEKCThI
HACIIEYIOT CTPYKTYPHbIE OCOOCHHOCTHM OPUTHMHAJIBHBIX TEKCTOB [IUT. MO 26,
c. 142].

B pabotax, KoTOpbI€ MOCBSIIEHBI U3yYEHUIO BTOPUYHBIX TEKCTOB, OHU YaCTO
CPAaBHUBAIOTCSI C MEPBUYHBIMU TekcTaMu. OJHUM U3 KIIOYEBBIX BOMPOCOB,
KOTOpBbIE U3y4YalOTCsl B JaHHBIX paboTax SBISETCS MPOLECC MOPOXKICHUS
BTOpuYHBIX TeKCTOB [30, ¢. 55]. [lonmpoOHee naHHBIM BONpPOC OYyAET paccCMOTpPEH

HMIKC, ITIOKA K€ CKOHLOCHTPHUPYEMCA Ha PACKPBITUHU ITOHATHA ((BTOpPI‘IHBIfI TCKCT».



«Ilog BTOPHUYHBIMM TEKCTaMH Mbl MOHHMAaeM TEKCThbl, MOCTPOEHHBIE Ha
OCHOBE TEKCTa HMCTOYHHMKA C JIPYTMMH MParMaTu4ecKUMHU IesIMU U B APYroi
KOMMYHUKATUBHOW CHUTyallMd, & COOTBETCTBEHHO B JPYrUX OOCTOSATEIHCTBAX
(U3MEHEeHHe aBTOpa TEKCTa, Kpyra uyuTaTesiel, CMEHa HCTOPUYECKOW DSIOXH H
IEHHOCTHOW HAIlpaBJICHHOCTH TEKCTa M T. J.), HO COXPAHSIOUME KOTHUTHBHO-
cemaHTuyeckue »djemMeHThl TU kak ycioBue pa3BepThIBaHUS COOCTBEHHOTO
tekcta» [31, c. 117]. IlepByxuHa mpeanarana pas3ieuTh BTOPHUYHBIE TEKCThI Ha
TEKCTBI-ITPOJIOJKEHUSI, TEKCThI-KOIUU M TEKCThI-PEAKIH, B 3aBUCUMOCTHU OT TOTO,
Kakie  KOTHUTHBHO-CEMAHTUYECKHME  OBJIEMEHTHl  OPUTHMHAJIBHOTO  TEKCTa
UCTIONIB3YIOTCSI BO BTOPHYHOM TEKCTE.

l. «B TeKkcTax-mpoJOKEHUSIX HEKOTOPbIE 3JIEMEHThl KOTHUTHBHO-
CEMAHTUYECKON CTPYKTYpbl OPHUTHHAIBHOTO TEKCTa BBICTYMAIOT B Ka4yeCTBE
XPOHOTOIa BTOPUYHOTO TEKCTa B IUKIMYHBIX ITpousBeneHusx» [31, c. 117].

2. B Tekcrax-Komusix HaONIOAAETCs SIBHAs COJEpKaTelbHAas U CHOKETHas
CBSI3b OPUTHHAIBHOTO TEKCTa M BTOPpUYIHOTO TekcTa [31, ¢. 118].

3. TekcTel-peakuuu — 3TO TaKu€ BTOPUYHBIE TEKCTbl, KOTOpPbIE
MOJIpa3yMeBaroT ANanorndHocTh [31, €. 119]. [lamee paccMOTpuUM 3Tarbl CO3AaHUS
BTOPUYHBIX TEKCTOB.

BropuuHble TEKCTHI SIBISIOTCS JIOBOJIBHO PacHpOCTPAHEHHBIM BHUJIOM
TEKCTOB, IMEHHO 3TUM OHU W TPUBJIEKAIOT BHUMaHUE HcCcleaoBareneil. Tem He
MEHee, YEeTKOTO OIpEAeNeHUs] IOHATHS BTOPUYHBIX TEKCTOB TaK M HE ObLIO JaHO
[31, c. 116].

«IIpobnema BTOpPUYHBIX TEKCTOB B IMIOCIEAHEE BpEMS CTAHOBHUTCS
OJHOW W3 Haubosiee aKTyaJbHBIX MPOOJIEM TEOpPUU JUTEPATypbl, JTUHIBUCTHUKH,
TEOpUU s3bIKA, KYyIBTYpOJIOTHH, KpOME TOro, MpoOjemMa TMEepBUYHOCTH U
BTOPUYHOCTHU ABIISICTCS OJTHOM u3 OCHOBOTOJIararoux
OHTOJIOTUYECKUX TMPOOJIEM U TMO3TOMY [MOABEPraeTcss TakkKe IIMPOKOMY
dbunocodckomy ocmbiciiennio» [26, ¢. 140]. B ¢Bsi3u ¢ 3TUM CyIIeCTBYeT OOJIbIIOe

KOJIMYCCTBO onpeneneHI/Iﬁ IMOHATHA BTOPHUYHOI'O TCKCTA.



Camo 910 moHsTHE OBUIO BBEACHO B JHHTBHCTHKY B 1983 romy
M. B. BepOunkoit. Ona cuuTana, 4YTO JaHHBIM TEPMUH HE HUMEET HHUKAKON
OLIECHOYHOW OKPAacCKH, U YKa3bIBAET JIMIIb HA TO, YTO MPOU3BEICHHE HEBO3MOMKHO
MIOHSTH JI0 KOHIIA, 0e3 00paIleHHs K ero «BTOpoMy IuTaHy» [6, ¢. 1]

C. B. MoHoBa cyuTaer, 4TO 3TO CBSI3aHO C HENOCTATOYHON M3YYEHHOCTBIO
MEXaHU3MOB TEKCTOOOpa3oBaHus M nmoHuManus TekcToB [20, c. 69]. C. B. MonoBa
BKJIIOYAET B YMCJIO BTOPUYHBIX TEKCTOB CAMOCTOSITEIbHBIE TEKCTHl U UHTEKCTHI. B
otnuune oT Hee, M. B. BepOuiikas B cBoeil MoHOTpadud OTHOCUT K BTOPHUYHBIM
TEKCTaM JIMIIb TeKCThI apoawmii [10, ¢. 10].

Uccnenosanne M. B. BepOuiikoii BTOPUYHBIX TEKCTOB MOCTPOCHO Ha 0Oasze
Pa3IMYHBIX MPEUEAECHTHBIX TEKCTOB XYA0KECTBEHHOW JTUTEPATypbl. ABTOPBI 3TUX
TEKCTOB CO3HATEJILHO MPUAABAIN TEKCTY BTOPUYHBIA XapakTep, Ui pa3IudHbIX
neneil (XyJ0KeCTBEHHBIX, ICTETUYECKUX, CTUIMCTHUYECKUX U T. 11.) [1uT. mo 38,
c. 142].

[lepBasi TUMOJIOTUSI BTOPUYHBIX TEKCTOB B POCCUUCKON JIMHTBUCTHKE ObLiIa
npemsoxxkena JI. [1. MaiinanoBoii. Ona Hamnucana paboty moja HazBaHuem «PedeBas
WHTEHIIUSI U TUIIOJOTHS BTOPUYHBIX TEKCTOB». [loJ BTOPUYHBIM TEKCTOM OHa
MOHUMAET «TEKCT, CO3/IaHHBIA Ha 0a3e JPYyroro, MEpBUYHOTO, TEKCTa CO CMEHOM
aBTopcTBa. [lo CMEHOM aBTOPCTBA MPU 3TOM MUMEETCSA B BUAY HE 3aMEHA OJHOU
JUYHOCTH APYTOM JIMYHOCTHIO, & 3aMEIIEHUE OJTHOM MHTECHIIMU IPYroil MHTEHIUEH,
NyCcTh JaXKe JUYHOCTh OcCTaeTcs mpekHe. Takum oOpa3oM, MEHSIETCS CyOBEKT
JEATEeIIbHOCTH, U TIEPBUYHBIN TEKCT BBICTYIMAET KaK MPEAMET, a BTOPUYHBIA — KaK
pe3ynbTat 3ToH AesTenbHOCcTH [uT. 1o 30, ¢. 54].

Emie onHo# BaskHOM paboOTO 1O JAHHOMY BOIIPOCY SIBJISIETCS] UCCIIEIOBAHKE
M. B. Bepounkoit «Teopust BTOpUYHBIX TEKCTOB». B HeM oHa wucciemyer
CTWJINCTUYECKYIO BTOPHYHOCTh KaK CBOEOOpa3HbId aBTOPCKUW TIpHEM B
MapOUHHBIX THUIIaX TEKCTOB, TAKUX Kak OypJiecK, map:K, Mapoaus, U T.I. [ TaBHbIM
napaMeTpoM BTOPUYHBIX TEKCTOB AaBTOP HA3bIBACT KATETOPHUIO CXOJICTBA H
pasnu4usi, KOTopas sIBISIETCs OOIIel JyIsi BCeX BUOB BTOPUYHOTO TEKCTa. Tak ke

OHAa CYMTAET, YTO JIOOON BTOPUYHBIM TEKCT MMEET OMPENEICHHOE CXOJACTBO C



MEPBUYHBIM TEKCTOM, U BTOPUYHBIE TEKCThl OTJIMYAIOTCS JIMIIb CTEMEHBIO 3TOU
cxoxecru [30, c. 55].

MHorue HcCiIeoBaTeIM B KauyeCTBE BTOPHUYHBIX TEKCTOB PacCMaTPUBAIOT
nepeBoJibl. OHU paccMaTpPUBACTCS KaK BTOPUYHBIE TEKCThI MO OTHOIICHUIO K
opurnuHainy. TeM He MeHee, C pa3BUTHEM HAyKH, CTaJI0 YKPEIUIATHCA MHEHHE, YTO
MepeBO/I COBMEIIAET B ce0e YepThl KAK BTOPUYHOTO, TaK M IEPBUYHOIO TEKCTA [26,
c. 141].

OnHUM U3 caMbIX TJABHBIX Kauye€CTB BTOPUYHBIX TEKCTOB SBISETCS
00s13aTeIPHOC HAJIMYUE TEPBUYHOTO TEKCTa. BTOpWYHBIE TEKCTHI HAXOASATCS B
TECHOM CBSI3U C MEPBUYHBIMU TEKCTAMH U CTPOSITCA Ha X OCHOBE. COOTHECEHUE
ATUX BHUJOB TEKCTOB MOXET TMO3BOJIUTh BBIIBUTH MOJICIM BTOPUYHOIO
TekcTooOpazoBaHus. M3-3a CBs3M BTOPUYHBIX TEKCTOB U MIEPBUYUHBIX, Y BTOPUYHBIX
TEKCTOB BBIJICIIAIOTCS JIBE OCHOBHBIC CHEIU(HYECKHE UYepThl JaHHOTO BHJIA
TEKCTOB — 3TO HAIPaBJICHHOCTh Ha MPEJAMET PEYM M HAIPABJICHHOCTb Ha JIPYyrou
TEKCT, TO €CTh Ha MEPBUYHBIN TekcT [19, c. 33].

BTopu4HBIN TEKCT CO3a€TCA MPU OCMBICIICHUM M MOHUMAHUW MEPBUYHOTO
Tekcta. Conep’aHue NEPBUYHOTO TEKCTA CBOPAYMBAECTCA U BO BTOPUUYHOM TEKCTE
nepeaeTcs JUIIb OCHOBHOE cojepkaHue. OJTHUM U3 YYEHBIX, KOTOPbIC HU3ydallH
nanHeiii Bompoc sBigercs H. M. dKunkun. OH omuchiBa€T MEXaHWU3M CO3JaHUs
BTOPUYHOT'O TEKCTa CHEAYIOIINM o0Opazom: «TEKCT C)KHUMaeTCs
B KOHIIENT (IIpEACTaBICHUE), COJICPIKAIIUNA CMBICIIOBOM CTyCTOK BCEr0 TEKCTOBOTO
OTpe3Ka, KOTOPBI MOXKET OBbITh BOCCTAHOBJIEH B CJIOBaX, HE COBMAJAIOIIUX
OYKBaJIbHO C BOCIIPUHSTBHIM, HO TaKMX, B KOTOPHIX MHTEIPUPOBAH TOT KE CMBICI,
KOTOPBIA COJIEp)KaJICsl B JIGKCHUECKOM HWHTErpaje MOJIydEHHOTO BBICKa3bIBAHUSI
[omT. o 30, ¢. 55].

OmauM w3 HambOoJiee BaXKHBIX DJTAalOB CO3JIaHMS BTOPHYHOTO TEKCTa
ABJISIETCA ATall «CBEPTHIBAHUS MEPBUYHOTO TeKCTa. OHO OCYILECTBISIETCSA MYTEM
BBISIBJICHUSI BaXXHOM, C TOUKHM 3pEHHS ajapecara, HHGopMalu, Takol Kak Tema U
moATeMa Tekcta opuruHama. «lIpm 3TOM  BepOanbHAsS — penpe3eHTAIUs

HCIIOJIB3YCEMOI'O HCIIBITYCMBIMHU YHHUBCPCAJIIBHOI'O MCXaHMU3Ma «CBCPTBLIBAHUA



MOXXET OCYIIECTBIATHCS JIBYMS OCHOBHBIMH CIIOCOOAMH, WIIM CTPATETUSMU,
MPUHITUIHATBHO Pa3TUIHON MPUPOL». JlaHHBIE CTpaTEerMu MOXHO O0O3HAYUTH
CIIOBOM «H3BIIeucHUES» [32, c. 473].

IIpy npuMEeHEHNH «WU3BIICYEHHUS, YEJIOBEK, KOTOPBIM CO31ae€T BTOPUYHBIN
TEKCT HAXOJUT HEOOXOJIUMBIE JICKCHUECKHE CPEJICTBA B OPUTHHAJIBLHOM TEKCTE U
UCIIOJB3YeT WX Ui NPOIYIHMPOBAHUS BTOPUYHOIO TEKCTa, HE IpuoOeras K
WCITOJIb30BAHUIO HOBOM JIEKCHKH. JTH JIGKCHYECKHUE CPEACTBA BKIIOUYAIOT B CeOs
JIEKCUYECKHE PECypChl TEKCTa, KOTOPBIE JIOCTATOYHBI ISl Mepeaaydl OCHOBHOTO
COJIepKaHusl, MpOYUTaHHOTO [32, c. 474].

CreayrommM 3TaroM SBISICTCS dTall «IIPUIUCHIBAHUS», TPH KOTOPOM
«HCTIBITYeMbI€ TPHUOETAIOT K HCIOJIb30BAHUIO0 HOBBIX JIEKCHUECKUX EUHUII,
BHCITHUX TI0 OTHOIICHUIO K TEKCTy OpPWTHMHATY, KaK IPaBHIIO, IEPEIarOIInX
0000111eHUsI, BHIBOJIbI, OLICHKU U T. 1. B 3TOM cilydae cBepThIBaHUE COJIEPKAHUS
OCYIIECTBIISIETCS, TPEUMYIIIECTBEHHO, 3a cueT 00001eHus» [32, ¢. 474].

BaxxabpIM (haKTOpOM TIPU CO3MaHWH BTOPUYHBIX TEKCTOB SIBIIIECTCS TeMa
nepBuYHOro tekcta. OHa MOXET OCTaBaThCsl KaK BHYTPEHHUM MBICIUTEIbHBIM
KOMITOHEHTOM, TaK W OBITh TPEJACTABIICHA CPEJACTBAMHU SI3bIKA. TeMa SBISICTCS
MaKCUMaJIbHO CBEPHYTHIM COJIEp)KaHHEM oOpuruHaiza. VIMEHHO Tema MOXKeT
SBJISTHCS MOTEHI[HATLHBIM HCTOYHUKOM BTOPHUYHBIX TEKCTOB [6, ¢. 1].

OgauM W3 BHUAOB aHAM3a BTOPUYHBIX TEKCTOB SIBJISETCS aHAIM3
JIEKCUYECKHUX CPEACTB ITUX TEKCTOB. J{JIs1 MpoBeieHHs ATOr0 aHaln3a He00X0IUMO
MIPOBECTH MMCHMEHHBIN TIEPECKa3 OPUTHHAIBHOTO TEKCTa, UCIIONIB3YSI €r0 JEKCHUKY
[32, c. 475].

OcHOBHBIM U HauOoJiee YHUBEPCAIbHBIM MPU3HAKOM, IO KOTOPOMY
pa3IUYArOTCS TICPBUYHBINA U BTOPUYHBIN TEKCTHI SIBJIICTCS MEXaHU3M TOPOKICHUS
TekcTa. TeM He MeHee, KpoMe JaHHOTO MPU3HAKa CYIIECTBYET TAKXKE U PSJ APYTHUX
MPU3HAKOB, KOTOPHIC OTINYAIOT MTEPBUYHBIC U BTOpUUHbIE TeKCTHI [30, ¢. 57].

Bo-miepBbIX, BTOPHYHBIH TEKCT 3aBUCHM OT TEPBUYHOrO TekcTa. OH
COXpaHSIET €ro CMBICIOBOE, CTPYKTypHOE W (PyHKIIMOHANBbHOE siapo. U3 aToro

MOXXHO cCAacJIaTb BBIBOJ, 4YTO CaMOCTOATCIIBHOCTh H 3aBHCHUMOCTBh TCKCTOB, 3TO
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OJIMH U3 TPU3HAKOB, MO KOTOPOMY MOJKHO pa3jinyaTh NMEPBUYHBIC U BTOPUUYHBIC
tekctol [30, c. 58].

CMbICTIOBasi HECAMOCTOSTEIBHOCTh BTOPUUYHBIX TEKCTOB 3aKJIIOYAETCS B TOM,
YTO OHM TIEPEAAOT Ty HHPOPMAIIHIO, KOTOPAasl 3aJI0KEHA B IEPBUIHOM TekcTe. M3
ATOTO MOXHO 3aKIIOYUTh, YTO TEPBUYHBIE TEKCTHI OMUCHIBAIOT OOBEKTUBHYIO
JNEUCTBUTENLHOCTh, TOTJIAa KaK BTOPUYHBIE TEKCThI OIMHCHIBAIOT CYOBEKTHUBHYIO
JEHCTBUTEILHOCTh, TaK Kak WH(OpMAIWs, MPEAOCTaBIICHHAS B HUX, SBISCTCS
nepepabotranHoM nHGopMaluei nepsudHoro tekcta [30, c. 58].

CTpyKkTypHass HECaMOCTOSATEILHOCTh BTOPHYHBIX TEKCTOB 3aKJIIOYACTCS B
TOM, YTO KaK Y€ OTMEUajoCh BHIIIE, MPH CO3MaHUA BTOPUYHBIX TEKCTOB,
uH(popMaIusl U3 MEPBUYHBIX TEKCTOB CBOPAYMBAETCA M BO BTOPHUYHBIX TEKCTaX
nepeaaeTcs N> OCHOBHAS WH(MOPMAIUS MEPBUYHBIX TEKCTOB. M3 3TOT0 MOXKHO
C/IeNIaTh BBIBOJI, UTO CTPYKTYpa BTOPUYHBIX TEKCTOB IO OOJIBIIEH YacTH MOBTOPSIET
CTPYKTYpPY TMEPBUYHBIX TEKCTOB, KOTOPbIE OBLIU B3SThl B KAYECTBE OCHOBBI IPH
co3gaHuu BTOpUIHBIX TekcToB [30, c. 58].

OyHKIIMOHAIbHASI HECAMOCTOSATEILHOCTh BTOPUYHOTO TEKCTa 3aKII0UYaAeTCS
B TOM, YTO OH SBJISETCSA JHIIb 3aMEHOW I TICPBHYHOTO TEKCTa B WHOMN
KOMMYHHMKAaTUBHOW CUTYallMu WM UHOM KyJIbType. BTOPUYHBIN TEKCT Yalle BCEro
CIY)KUT B POJIM PENPOAYKIHMH TIEPBUYHOTO TEKCTA C PA3HOM CTEIMEHbIO
koMmripeccur. Ho Taxke OH MOXKET OBITh M HOBBIM MTOPOXKICHUEM, KOTOPOE TeM HE
MEHee MPEJICTaBIIsAEeT CO00M TUOO CMBICIIOBOE Pa3BUTHE MEPBUYHOTO TEKCTa, MO0
ero kputudeckuii ananus [30, c. 58].

CTOUT HaMIOMHHTH, YTO HECMOTPS HA TO, YTO BTOPUYHBIN TEKCT 3aBUCHUM OT
MEePBUYHOTO TEKCTa, OH TEM HE MEHEe HE SBJSETCS ero ToyHou komueil. OH
MpEACTaBIsAeT COOOH HOBBIM TEKCT, OTJIWYHBIA OT TEPBUYHOIO, TaK Kak
«BTOPWUYHBIA TEKCT BCETNIa TEPSET OIPEACIICHHOE KOJIMYEeCTBO HWH(OpMaIuy,
KOTOpO# 00J1ajlaeT MEePBUYHBIN TEKCT, HO B TO K€ BpeMs, TpaHCHOPMHUPYSCh, OH
oOpacTacT HOBBIMH JETAJISIMH, IOJY4YacT HOBBIC ACCOIMATHBHBIC HMITYJbCHI

AMOIMOHANIbHBIE XapakTepuctukm» [30, c. 58].
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Oroit unen upuaepxuBaerca u WM. C. Kapramesuu. U3ywas cTpykrypy
BTOPUYHBIX TEKCTOB, OH BBIIEISCT B HEHW OOBEKTUBHBIE U CYOBEKTHUBHBIC
3JIeMEHThl. «OOBEKTUBHBIE AJIEMEHTHl (POPMHUPYIOT CTPYKTYPHOE M CMBICIOBOE
PO TMEPBUYHOTO TEKCTa U CIy>KaT 0a30il /uist 00pa3oBaHMsl BTOPUYHOTO TEKCTa B
IPOLECCE MEXKTEKCTOBBIX JEPUBALMOHHBIX OTHOIIEHWH. [l oOpa3zoBaHus
IPOU3BOJHOIO TEKCTa K HCXOJHOMY JOOABISIOTCS CYOBEKTHBHBIE AIIEMEHTHI,
HA3BaHHBIE OIEpaTOpaMM JIEPUBAIMH. JTO 3JEMEHTHI, OTIMYAIONINE MEePBUYHBIN
TEKCT OT BTopuuHoroy [21, ¢. 277].

Eme onnoil BaxkHBIM (PAaKTOPOM TPU U3YYEHUH BTOPUYHBIX TEKCTOB
SBIISIETCS. MHPOPMAIIMOHHAS HACHIIIEHHOCTh. B MEpBUYHBIX M BTOPUYHBIX TEKCTaX
HAOJII0JaeTCsl Pa3IMYHOE COOTHOLICHUE MEXAY «CBOMM» M «UYKUM» 3HAHHUEM.
Hanueiii Bonpoc Obutl paccmoTped E. B. Cyxoi. CornacHo eil: «Bo BTOpu4HOM
TEKCTE€ 4y)KO€ 3HAHUE 3aHUMAeT JAOMUHUPYIOLIEEC IOJ0KEHHE, HECMOTps Ha
BHOCHMBIE aBTOPOM KpPUTHMYECKHE IIONPaBKM M KOMMEHTapuu. B mnepBuyHOM
TEKCTe “dykoe” BBITECHsAETCS U TpaHchopMmupyercs B “cBoe”» [uut. mo 30, c. 59].

[lepBUYHBII TEKCT UMEET OBITHIHYIO IPUPOAY U SBIISETCS PE3YyJIbTATOM HE
NO3HAHUS, a JeATEIbHOCTH CBSI3aHHOM ¢ mepenayed nHpopMauud. Bo BTOpUYHBIX
K€ TEKCTax Ha MEpBbIi MJIaH BBICTYNAET MO3HABaTENbHas AEITEeIbHOCTh, paboTa ¢
TekcToM. [Ipy co3ganny BTOPUYHOIO TEKCTa TBOPUECKOE CAMOBBIPaXKEHUE aBTOPA
OTPaHUYEHO, TaK BTOPUYHBIC TEKCTHI CO3JAIOTCS Ha OCHOBE MEPBUYHBIX TEKCTOB
[20, c. 70].

Wtak, cpeaw TpHU3HAKOB, KOTOPBIC OTIMYAIOT TEPBHYHBIE M BTOPUYHBIC
TEKCThI MOKHO BBIICTUTH CIEAYIOLIHNE:

1)  pa3nuyHBI CrOcO0 TOPOXKIEHHUS, TO €CTh NpoIecca CO3aHMUS.
[lepBu4HbIE TEKCTHI CO3AAIOTCS HA OCHOBE TOTO WJIM WHOTO 3aMbICINa, TOTJAa Kak
BTOPUYHBIE TEKCThI CO3JAIOTCS B pe3yJibTaTe€ MOHUMAHHUS MEPBUYHOIO TEKCTa U
CBOpAYMBAHHEM €T0 COJEPKaHUA I CO3JaHMsI BTOPHYHOTO TEKCTa;

2)  CMBICIIOBAas CAMOCTOSATEIIEHOCTE/HECAMOCTOSTEIIBHOCTh TEKCTOB;

3) byHKIIHMOHATBHAS CaMOCTOSITeIIbHOCTh/HECAMOCTOSTEILHOCTD

TEKCTOB;
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4)  CTpPYKTypHasi CaMOCTOSITETbHOCTH/HECAMOCTOSITETLHOCTH TEKCTOB [ 30,
c. 59].

OO6o0mass Bce BBIMIECKa3aHHOE, MOJYKHO CJIeJIaTh BBIBOJ, YTO TIOHSTHE
«BTOPHYHBIC TEKCTBI» SIBIISICTCS JUCKYCCHOHHBIM. DTO CBSI3aHO C TEM, YTO OHO
JIUIIh HEJIaBHO IMOSBUJIOCH B COBPEMEHHOH JIMHTBHCTHKE. 110 JaHHOMY BOmpocy
OBLJIO HAIMMCAHO OOJIBIIIOE KOJWYCCTBO HAY4YHBIX craTed. Kpome Tex, KoTopble
OBUTH TIPOIUTHPOBAHBI B paboTe paHee, MOXKHO TaKKe BBIJICIUTH PabOTHI
H. W. bammnosa [8], U. FO. Kauecosoii [22], E. 1. KoBaneroii [24], A. E. Koznosa
[25], H.II. [Temxosoit [33], H. B. YkanakoBo#i [39] u npyrux. B crnenmyromem
naparpade Mbl PacCMOTPHM OJHMH W3 BHJIOB BTOPHUYHBIX TEKCTOB, a HUMCHHO
HAYYHO-TTOMYJISIPHBIE TEKCTHI, PACKPOEM JIaHHOE TMOHSITHE Ha 3TOM MarepHale, a

TAKIKC JaJIUM XAPaKTCPHUCTUKY JaHHOMY BUAY TCKCTOB.

1.2. XapakTepuCcTHKA HAYYHO-TIONMYJISIPHOI0 (PDYHKIMOHAJIBHOIO CTHJISI H €ro
OTJINYHUSA OT HAYYHOI0 (PYHKIMOHAJIBLHOI0 CTHJISA

IIponecc momynspu3anvy HayKHA 3apOIMIICA, BEPOATHO, OJHOBPEMEHHO C
Hay4YHbIM 3HaHUEeM. [lepBOMl KHMIOW, KOTOPYIO MOKHO OTHECTHM K Hay4dHO-
NOMYJSIPHOMY CTWIIO sBisseTcsl Tpakrar Jlykpeuus «O mpupone Been».
YenoBedyecTBO JOBOJIBHO PAaHO OCO3HAJNO TO, YTO HAayKy HEOOXOJUMO
NOMYJSPU3UPOBATE. DTO OBLJIO CBSI3aHO C TEM, YTO HAyKe MPUCYKAATACh BbICOKAs
MHUCCHS TI0 NPOCBEIICHUIO JIIOACH U NMPUHECEHUIO IOJIb3bl BCEMY YEJIOBEYECTBY
[35, c. 28].

HayuHo-nonymnsipHast iuTeparypa MOXKET ObITh HalMcaHa B Pa3HbIX JKaHpax.
CyiiecTByeT IuTeparypa, KoTopas MOCBsIIeHa nmpoldjaemMaM U OoTpaciisiM HayKu, U
€€ OTIEIbHBIM BOIPOCAM, a TaKXKe HAyYHO-TIOMYJISIPHBIE KHHIH, KOTOpbIE
MIOCBSIIEHBI MPUKIIATHBIM 001acTsM 3Hanui [35, c. 30].

Ha Hay4HO-mOIyJSpHBIA CTWIb OKAa3bIBa€T BIMAHUE XYAOKECTBEHHBIN
cTWiIb. {151 TOro, 4ToOBl 3aMHTEPECOBATH YUTATEN B U3YYEHHH HAYKH, aBTOPBI
Hay4YHO-TIOITYJIIPHBIX TEKCTOB HCIIOIB3YIOT Pa3JIMYHBIE NPUEMBI JIMTEPATOPOB.

Bo3geiictBrue  XyIOXKECTBEHHOTO CTWJISI HAa  HAyYHO-TIOMYJISIPHBIM  CTHIIb
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MOATBEPAKAAET CYIIECTBOBAHME TAaKUX HOMHUHALMK HAyYHO-TOMYJSIPHOTO CTHIIA
KaK «HAy4YHO-JIMTEPATYPHBI», «HAYYHO-XYAO0KECTBEHHBIN», «IUTEpPATypHO-
YYEHBIN» U «ydeHO-0eIeTpUCTUIYECKui» [/, c. 154].

«B coBpeMEHHOM MHpE HAyyHOE 3HAHHE 3aHUMAET BEIYyIIEe MECTO B
GbopMHpPOBaHUHM MHUPOBO33PEHUECKUX HICOJOTUYECKUX, MPAKTUUECKUX U JIPYTUX
MpEACTAaBICHUN YesnoBeka o Mupe. OIHAKO B CWIY JIEWCTBUS MHOKECTBA
pa3HOOOpa3HbIX  NPUYMH,  CBSA3AHHBIX HE  CTOJBKO C  SA3BIKOBBIMH,
JUHTBUCTUYECKUMU  (pAaKTOpamMH, CKOJbKO C OKCTPAIMHTBUCTHUECKUMHU U
COLIMAJbHBIMU, HAyYHOE 3HAHUE MPETEepIIeBACT CYIIECTBEHHBbIC aAepopManuu |
npeoOpa3oBaHusd C TOYKH 3PEHUS] COXPAHEHUS OOBEKTUBHOCTH, HPEIMETHOU
TOYHOCTH M TIOJIHOTHI TpaHchupyemoro HayuyHoro 3HaHus» [40, c. 208]. s
CO3JaHMsl HAyYHO-TIOMYJISIPHOrO TEKCTa HEOOXOIMMO MPOAHAIU3UPOBATh HAYYHBII
TEKCT U BHECTH B HEro M3MEHEHUs JUIsl TOro, YTOOBI OH cTaj Oojiee TMOHITEH s
IMPOKOTro Kpyra yutatenei. [Ipu aTom Henb3st yOupaTh U3 TekcTa WH(OopMaIuio,
KOTOpas KaxeTrcs BaMm JMmIHeW. [Ipu co3gaHuM HaydHO-TIOMYJSIPHOTO TEKCTa
HEOOXOJMMO COXPaHUTh WHGOPMAIMIO, KOTOpas Oblia 3aJ0KeHAa B HAyYHOM
TEKCTE, Ha OCHOBE KOTOPOT'0 CO3/1A€TCSI HAYYHO-TIOMYJIAPHBII TEKCT.

HayuyHo-nonysnsipHble TEKCThI BCE 4Yallle CO3JAl0TCS B HalIEe BpeMs.
Brimryckaercs 0oJbllioe KOJMYECTBO KHUT M CTaTed, KOTOpbIE HAMpAaBJICHBI Ha
HIMPOKYI0 ayJAUTOPHIO, a HE Ha Y3Kyl rpynmy jarojaed. HaydHo-nomynspHbIN
CTHJIb UCTIOJIb3YETCs BO BceX cdepax OOIIEeCTBEHHOM KU3HU, B YaCTHOCTHU B cdepe
oOpa3oBaHMs U B CpeJicTBax MaccoBoil uHpopmarmu [15, ¢. 10]. Bormpoc o Tom, k
KakoMy (PYHKIIMOHAJIbBHOMY CTHJIIO OTHOCHUTCSI HAYYHO-TIOMYJISIPHBIA CTUJIb 10 CUX
MOp OCTAaeTCs OJIHUM U3 CaMbIX OOCYXJIaeMbIX BOIPOCOB CpPEIU Yy4YEHBIX-
JIMHTBUCTOB.

«B coBpemeHHOW (HYHKIIMOHATHLHOW CTUIIMCTUKE KAHPBI, HAXOSIIHUECS Ha
CTBhIKE (DYHKIIMOHAJBHBIX CTUJICH, U3YUCHBI SIBHO HE JOCTATOYHO. [ paHUIBI MEXTY
HUMH pa3MbIThl, B HHMX HaOJIOJACTCS YHUKAJIBHOE IMEPEIUICTCHHUE SI3BIKOBBIX
OCOOCHHOCTEM «HECONPHKACAEMBIX)» paHee CTUJICH HaydHOH M XYAO0XKECTBEHHOU

peun» [3, c. 233]. B cBsi3u ¢ 3TUM CyIIECTBYET ABE TOUKH 3PEHHUSI HA BOIPOC,
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CUHMTATh JIN HAYYHO-TIOMYJISIPHBIM CTUJIb OTIEIBHBIM (DYHKITMOHAIHHBIMUA CTHJIEM,
WJIU BCE K€ CUUTATh €ro MOJCTHIIEM HAYYHOTO CTUjsi. HeKoTophle U3 JIMHTBUCTOB
BBIICJISIIOT HAYYHO-TIOMYJSIPHBIA CTWJIb B BHJE OTIEIHHOTO (DYHKIIMOHAIBLHOTO
CTWJISI, TIPU 3TOM TIOMUYEPKUBAs, YTO ISl KJIACCH(PUKAIMKA CTUJIEH HEOOXO0IUMO
YUUTHIBATh LENbIM psan  (pakTopoB, HAmpUMep, 3a4adyd, IeJIH COOOIEHHUS,
coaepkanue coodmenus u T. A. [31, ¢. 139]. Ha Hamr B3risig CTOMT pacCMOTPETh
TOUKy 3peHus O. A. JlazapeBuya. OH CUMTAET, YTO HAYYHO-NOIYJSIPHBIA CTHJIb
SBJISIETCSI OTAEJIbHBIM  (DYHKIIMOHAJIBHBIM CTHJIEM, TMpPU3HAKA KOTOPOTO HE
COOTBETCTBYIOT IIPU3HAKAM HAYYHOTO CTUJIS. «BIM30CTh HEKOTOPBIX YEPT HAYYHO-
MONYJISIPHOW JUTEpATypbl U JIUTEPATyphl IPYrUX THUIIOB HE JaeT OCHOBAaHUS
TOBOPUTH O THUIOJIOTMYECKOW HeompeneaeHHocTH mepBoil. Ee momobue npyrum
BCETJla YETKO BBIPAXKEHO U OrpaHMyeHO. Tak, 4yaCTMYHO COBMajasi 10 TEMATHUKE C
HAy4YHOW JUTEpaTypod, HAyYHO-MOMYJsIpHAsl OTJIWYAeTCs OT HEe LEeJIEBOU
YCTAHOBKOM M 4YHWTATENbCKON ayauTopueil. Mess HEKOTOpYH YHTaTENbCKYIO
OOIIIHOCTh C XYJ0KECTBEHHOM JTUTEPATypOid, HAYYHO-TIOMYJISIpHAsI HE COBMAAAET C
HEW Mo TeMAaTHUKe U 1eJeBOM ycTaHOBKe» [28, ¢. 11].

Eme oauH aBTOp, KOTOPBIM pasaenseT MJaHHYIO TOYKY 3PEHUS — 3TO
H. H. MaeBckuii. CoriacHo €ro cJoBaM «HAay4YHO-TIONMYJIAPHBIA CTUJIb B
MPOTUBOIIOJIOKHOCTh HAYYHOMY CTHIIIO PEAIM3YET HE OJIHY SI3BIKOBYIO (DYHKIIHIO
coobOmieHsi (KOMMYHUKAaTUBHO-UH()OPMATUBHYIO), a JBE€ S3bIKOBbIE (DYHKIMU:
GyHKIUIO CcOOOMmEeHUST M (PYHKIHIO BO3JICHCTBHS, YTO OIPEACISIETCS 0CO00M
cdepoii 001IeH s, AESITEIBHOCTH, B KOTOPOUM 3TOT CTUJIb UCHOJB3YETCs, — chpepoi
HAay4YHOW MOMyJsipU3aliui, a B CBSI3U C 3TUM U 0COOOM MO CPaBHEHUIO C HAYYHBIM
CTHJIEM DKCTPAIMHTBUCTUYCCKONW OCHOBOI» [muT. o 11, c. §]

Jlpyras To4ka 3pEeHHUs] COCTOMT B TOM, YTO HAYYHO-TIOMYJISIPHBIA CTUIIb
SBJIIETCS] BAPUAHTHOM Pa3HOBUIHOCTHIO — MOACTUIIEM Hay4dHOTO cTuis [12, c. 29].
Jlannas npoOnema sSBISETCS MPEIMETOM HAyYHOTO JUCKypca M Ha €€ TeMy ObLIO
HamucaHo OOJIbIIOE KOJUYECTBO paboT. B kadecTBe mpumepa MOXXHO MPHUBECTU
pabothl poccuiickux wuccnenoparenein M. B. Apunonsa [4], A. B. T'onybOesa [14],

E. M. EBnokumoBoii. [18], M. O. ®emox [40], E. M. Oummnmosoit  [41],
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O. A. Xpamuenko [43] u npyrux, a Takxke paOOThl 3apyOEKHBIX YUEHBIX, TAKHX
kak H. AyGakup [47], C. M. bobopouuk [48], . Axman [46], Y.Jly [49],
K. ®punman [50] u apyrux.

«HayuHnoe conepkanue cOIMKAeT HAyYHO-TIOMYJIAPHBINA TEKCT C HAYYHBIMH
JKaHpamH, HO (POPMBI M3JI0KEHHUS 3a4acCTyIO SBISIIOTCS PE3YyIbTAaTOM Pa3IMYHBIX
YKAHPOBBIX KOHTaMUHanui. [ToaToOMy, HECMOTpPSI Ha TO, YTO HAYYHO-TIOMYJISPHBINA
TEKCT BBINOJNHAET crnenuduueckue ¢GyHKIUM (B caMoOM OOIIeM IUIaHe — 3TO
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS), €ro MPUPOJYy YacTO MPU3HAIOT
BTOPUYHOM, 1 MaprHHAJIILHOCTh Hay4HO-nonyJsipHoro xanpa (HIDK) 3aTtpynuser
ompeJiesieHne ero Mecta B cucteme» [ 7, ¢. 120].

CymiecTByeT 0OJBIIOE KOJUYECTBO ’KAaHPOB HAYYHO-TIOMYJISIPHBIX TEKCTOB:
HAy4YHO-TIOMYJISIpHbIE MOHOTpa(UU, HAYYHO-TIONYJIIPHBIE CTaThH, OOIIETOCTYITHbIE
JEKIMH U T. 1. B HaydyHO-IONYJSIPHOM >KaHpE, CUCTEMHO M IOCIIEJOBATEIBHO
W3JIaraloTCsl OCHOBBI KaKOM-TMOO OTpaciid 3HaHWS WU OTICIbHOM Teopuu [7, c.
122].

OpHolt U3 1eneil, KOTOpol Bcerna MbITAINCh JAOOUTHCS aBTOPHI HAy4HO-
NOMYJSIPHBIX TEKCTOB SIBJSETCS MOMYJSpU3alMs HAy4YHbIX 3HAaHUU. TeKCTh
JAHHOTO CTWJISL JIOJDKHBI OTJIMYAThCS TEM, YTO JOJDKHBI B MOHSATHOW (hopme
JIOHECTH Hay4yHyl0 HWH(POpMalMI0, a TaKKe 3auHTEpPEecoOBaTh YWTATENsd B
JabHEUIIIEM H3yYSHUH BOIIPOCa, KOTOPBIN pacKkpbiBaeTcs B Tekcte [36, c. 28].

«/loMuHUpYyOIIEE CTPEMIIEHHE aBTOpa TEKCTa NepeAaTh YUTAaTeNsIM Kakoe-
100 COOOIIEHHE AUKTYET EMY CTPOUTHh CBOM TEKCT TaKMM 00pa3oM, 4TOObI B HEM
COJIEPKAJIOCh KaK MOXHO OoJibliie nHpopMalu B 0ojiee KOMIAKTHOM BUJE, «0e3
BOJIbl», U3JIMLIHUX CJIOBECHBIX YKpAIIEHHUH, YTO XapaKTEPHO JJI1 HAYYHOT'O CTUIISD)
[29, c. 14]. DTo cBsA3aHO ¢ TeM, YTO YHUTATENs HEOOXOIMMO 3aMHTEPECOBATH B
IPOYTEHUH HAayYHO-TIOMYJSPHOTO TEKCTAa. 3aMHTEPECOBAHHBIA B TEKCTE YUTATEIb
IPOYUTAET CTAaThIO /10 KOHIA, M BO3MOXKHO MPOJOJDKUT HU3ydaTh MpoOJeMmy,
KOTOpas MOJHSATA B TEKCTE.

«Hay4Ho-TIOIyIIpHOMY THUITy TEKCTa OOJbIIE MPUCYIIE TUATEKTHUYECKOe

CAWHCTBO SMOIMOHAJIbHO-YYBCTBCHHBIX H JIOTHYCCKHUX JJICMCHTOB ITO3HAHMSA, YTO
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MPUBOJIUT K BBIJCICHUIO B HAYYHO-MOMYJSIPHOW JHUTEpAType TAKUX MOISPHBIX
KAHPOBO-CTUJIEBBIX ~ KayeCTB  KaK  JIOTMMHOCTh U 3MOILIMOHAIBHOCTB,
O0OBEKTUBHOCTh M CyOBEKTHUBHOCTh, A0CTPAKTHOCTh U KOHKPETHOCTH» [3, c. 235].
Takke crouT J00aBUTh, UYTO HAyYHO-TIOMYJSIPHBIE TEKCThl OTJIMYAIOTCS
HEMPUHY>KJIEHHOCTBIO, JJIi Yero B HHUX MCIOJb3YeTCA pa3judHble OOpa3HbIe
CpEIICTBA, CTUJIUCTUYECKUE TpPOIbl, (Pa3eoIOrHYecKue EIUHUIIbI, DJIEMEHTHI
DKCIIPECCUBHOTO  cUHTakcuca [3, ¢.235]. JlanHbie OCOOEHHOCTH HAY4YHO-
MNOMYJSIPHBIX TEKCTOB MOATBEPXKIAIOT TO, YTO HAYYHO-MOMYJSPHBIE TEKCTHI
CO3/1al0TCA HE TOJBKO JIJISl TOTO, YTOOBI MPOHMH(POPMHUPOBATH YUTATENS, HO U IS
TOT0, YTOOBI 3aMHTEPECOBATH €r0 B MPOYTCHUU TEKCTA U B JaJIbHEUIIIEM U3YyYECHUU
BOIIPOCA, KOTOPHIA MOAHUMAETCS B 3TOM TEKCTE. JTO JIOCTUraeTcs, Kak CKa3aHO
BBIIIIE TIyTEM MCIOJIb30BAHUS OCOOBIX CTHJIMCTHYECKUX cpeacTtB. Dakr
WCIIOJIb30BaHUsl TAHHBIX CTHJIMCTUYECKUX CPEICTB SIBJIAETCS OJAHOM M3 TJIaBHBIX
YEpT, KOTOPHIE OTIIMYAIOT HAYYHO-TIOMYJISIPHBIE TEKCTHI OT HAYYHBIX.

HayuyHo-nionysnsipHble TEKCThI paCCYMTAHbl HA MIMPOKYIO ayAUTOPUIO, U3-3a
4Yero BO3HUKAET HEOOXOAUMOCTh B MIOUCKE OCOOCHHBIX CPEACTB BHIPA3UTEILHOCTH
JUISL TOTO, YTOOBI YCTAHOBUTH KOHTAKT C 4MTareseM. [[is 3TOro mcrnonb3yroTcs
pa3TUYHbBIC SI3BIKOBBIC DJIEMEHTHI U3 APYTUX (YHKIIMOHATBHBIX CTUJIEH, HATTPUMED,
13 MyOJUIIUCTHYECKOTO WK Jaxe pazroBopHoro [11, c. 9].

N3 3TOro MOXHO clenaTh MPOMEXKYTOUYHBIA BBIBOJA, YTO «COJMXKAsICh C
TaKUMH CTWJISIMA HAy4YHOW peYH, KaK CTHJIb HAay4dHOW MOHOTpaduu, HayIHOU
CTaThbU, JUCCEpPTALMM, HAYYHO-TIOMYJISIPHBIE CTWJIM PEUYM B TO K€ BpeMs U
OTJIMYAIOTCS OT HUX, B YACTHOCTHU, MEHBIIIEH CTENEHbIO A0OCTPAKTHOCTU U3JI0KEHHUS
U HAJIWYUEM SMOIMOHAIBHO-IKCIIPECCUBHBIX CPEACTB; COJMXKAsCh C Ta3eTHO-
MyOJIMIIUCTUYECKUMU CTUJISIMM  pPE€YM CBOEM TMOHATHOCTBIO, JOCTYIMHOCTBIO,
HaJMYUEM DSKCIPECCHHM, OHM B TO K€ BpPEMs M OTJIMYAIOTCS OT HHUX HAyYHOMU
TEMAaTUKOW U KOMMYHUKATUBHO-TIparMaTUYE€CKUMU LeasamMu» [uut. o 11, c. 10]

BaxxHolt 0COOEHHOCTHIO HAYYHO-TIOMYJISIPHOTO CTHUJIS SBJISIETCSI OCOOEHHBIM

coco0 omnucaHus HayyHOro Marepuaina. Eciaum ObITh TOYHEe, TO B Hay4dHO-
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MOMYJISIPHBIX TEKCTaX HCIOIb3yeTCs OCOOBIM COcO0 M CTHIIb MOAAYM HAYYHBIX
TEPMHHOB, a TAK)Ke CIIOCOOBI UX packpbITHs [15, c. 92].

«TepMuH — 3TO CIOBO WM CJIOBOCOYETAaHHE, KOTOpOE O0O3HAYaeT
CHCLMANBHBIA TPEAMET WIH HAyYHOE TMOHSTHE, OTpakas CKOHIICHTPHUPOBAHHYIO
uHpopMalMi0o 00 OCHOBHBIX €ro CBONCTBAX M MECTE€ B OIpPEACICHHON
TEpPMUHOCHUCTEME Yepe3 aeduHuimo» [15, c. 92].

«Kak u3BeCTHO, CyHIECTBYIOT pa3IUYHbIE TEPMHUHBI: TEXHHUYECKHUE,
MEAMIMHCKHUE, JUHIBUCTUYECKUE M T. 1. BCAd COBOKYIHOCTb TEPMHHOB MOKET
OBITh pa3jelieHa Ha Y3KOCHCHUATbHBIC (TEPMHUHBI (DU3WKH, XUMHH H T.[.) H
OOIIEHAyYHbIE, I MEXAUCIUITMHAPHBIE. B Kakaol 001acTi HaydHBIX 3HAHUHN
CYLIECTBYET CBOSl MOHSTHIIHAsE CHUCTeMa, WM CHCTeMa MOHATUH, KOTOpbIE
KOAMPYIOTCSI COOTBETCTBYIOIIMMH JIEKCHYECKUMHU enuHutiamm» [37, c. 1813]. Oto
O3HauaeT TO, YTO MpPHU CO3/JaHUU HAYYHO-NOMYJISIPHOTO TEKCTa HEOOXOIUMO
YUUTBIBaeTCs crneunpuka TEeKCTa, W NOAOMPAIOTCA CHEUUAIbHBIE TEPMUHBI,
KOTOPBIE XapaKTEePHBI AJII TOTO UM HHOTO BOTIPOCA.

B Hay4HO-ONyJISIpHBIX TEKCTaX, 00bEM TEPMUHOB HE HACTOJIBKO BEJIMK, KaK
B HayYHBIX TEKCTaX. DTO CAENAHO JAJISl TOTO, YTOOBI PEIUITUEHT TEKCTa MOT JIydlIle
3alIOMHHUTb, YCBOUTb U OCMBICIUTh UX U B JaJbHEWIIEM, P MPOUYTEHUU TEKCTa,
YMETh ONEpUpOBaTh HMH BMECTE C aBTOPOM TeKCTa. TepMUH HEOOXOAMMO
MIPABIJILHO BBECTH B HAYYHO-TIOMYJIIPHBIA TEKCT JAJISl TOTO, YTOOBI PEUITUEHT MOT
Jydllle MOHATh €ro 3HaueHue. Eciy peuunueHT mpaBUIbHO MOMMET TEPMUH, 3TO
OpUBEAET K TOMY, YTO OH JIET4€ YCBOMT TEKCT, a, CJEAOBaTelIbHO, U
3aMHTEPECYeTCs B €ro Hay4yHou nmpobiematuke [15, c. 99].

Eme ogHuM BakHbIM (DaKTOPOM HAyYHO-TIOMYJSPHOrO (PYHKIIMOHAIBHOIO
CTHJISL SIBIISIETCSl JIEKCUYECKasi opraHm3anusi Tekcra. J(aHHbIi (akTop 4YacTHYHO
OTCHUIAET HAC K MCIOJB30BaHUIO TEPMUHOB B HAYYHO-TIOMYJISIPHOM CTHJIE, O YEM
Mbl TOBOPWJIM BbIlIe. B HaydHO-MOMYJISIPHOM CTWJIE MOXHO BBIJCIUTH
onpeseneHHbIe ONOKM HH(OpMAIK, KOTOpPhIE YHHUBEpPCATbHBI MJS JTaHHOTO
(YHKIIMOHAJIBHOTO CTHJIA. 3HAYUTEIbHYIO YacTh JEKCHYECKHX E€IWHHUI[ HAYYHO-

MNOMyJIAPpHBIX TECKCTOB COCTABJIAIOT TCPMUHLI, O YEM I'OBOPUJIOCH BBIIIIC. Ho Takxe
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CTOUT OTMETHTHh U TOT ()aKT, YTO B HAYYHO-TIOMYJSIPHBIX TEKCTaX HCIIOIB3YETCS
OonbIIoe  KOJIMYecTBO MeTadop, W APYTHX JIGKCHYECKUX €IUHUIl, KOTOphIC
MPU3BaHbl 3aMHTEPECOBATh YHUTATEISA B IMPOYTCHUU TOM WJIM HHOW cTaThu [17,
c. 38].

«B Hay4YyHO-TIOMYJISIPHBIX CTaThsIX aBTOPbI YUUTHIBAIOT HEMOATOTOBICHHOCTD
guTaTeass K BOCHPUATHIO HEKOTOPBIX NPO(EcCHOHAILHO OPUEHTHUPOBAHHBIX
Hay4YHBIX JIAHHBIX U UCIOJIb3YIOT PAa3JIMYHbIE HHTEHCHUBBI, UTOOBI CAENAaTh TEKCT HE
TOJIBLKO MH(POPMATUBHBIM, HO U MOHATHBIM» [17, c. 39]. DTo 3HAYUT TO, YTO, KaK
TOBOPWJIOCH BBIIIE, aBTOPhl HAYYHO-TIOMYJISIPHBIX TEKCTOB UCIOIB3YIOT OOJBIIOE
KOJIMYECTBO JIEKCUKH, KOTOpas Oynaer Oojee TMOHATHA MIUPOKOMY KpYyTy
guTtareneil. K 3Tol JIEKCHKE OTHOCATCS Pa3/IMYHbIC CTUIMCTUYECKUE C€AUHUIIBI,
KOTOpbI€ TMpHU3BaHbl OOJIETYUTH TIOHUMAHHE TEKCTa 4YUTaTeJIeM, a TakKxkKe
3aMHTEPECOBaTh €r0 B JaJbHCUINEM H3YYEHUM HAy4YHOM MpoOJIieMbl, KOoTopas
paccMaTpUBaeTCs B HAYYHO-TIOMYJISIPHOM TEKCTE.

YuutbiBasg BCE BBINIECKA3aHHOE MOYKHO OIPEIECIINUTh, YTO JIMHTBUCTBHI BCE
€lle He NPULUIM K €IWHOW KOHUenuu. HayyHO-nmomyJiApHBIM W HAY4YHBIU
(GyHKIIMOHATBHBIE CTUJIM HAXOIATCA B OJM3KUX POJOBHUAOBBIX OTHOIICHUSX,
UMEIOT OOIIIYI0 KOMMYHUKATUBHYIO 3314y M OOIIYIO IIEJIEBYI0 YCTAaHOBKY, OJTHAKO
JIAaHHBIE CTUJIM TAKXXE HMEIOT Psii CYHIECTBEHHBIX pa3anyuid. TEeKCThl HAy4dHO-
MOMYJISIPHOTO CTUJISL HANIPABJICHBI HA MIMPOKUWA KPYT YMTATENEH WU CIyIIaTeNeu,
KOTOpbIE MHTEPECYIOTCS MpOOJIEMOI, KOTOpas OmMcaHa B JaHHBIX Tekcrtax [31,
c. 140]. HayuHble ke TEKCThl HampaBiieHbl Ha OoJyiee Y3Kyl0 Tpymmy JHOJEH,
KOTOpbIE B JOCTAaTOYHOW CTENEHH BIAACIOT CHEUUAIBHON TEPMHUHOJIOTUEU U
KOTOPBIC SIBJISFOTCS CIICIIMAIMCTAMHU B TOM MJIM MHOM 00J1acTH 3HAHUM.

Taxke BaXHBIM OTJIMYMEM HAYYHO-TIOMYJSPHBIX TEKCTOB OT HAyYHBIX
ABJISIETCS WCMOJIb30BAHHE pPAa3HOM JIEKCHMKU. Torjaa Kak B HAyYHBIX TEKCTaX
UCITIOJIB3YETCsI OOJBINOE KOJUYECTBO HAYYHBIX TEPMUHOB U CIIOKHBIX TIOHSTHM, B
HAYYHO-TIOMYJISIPHBIX TEKCTaX MCMOJIb3YETCSI MEHBIIIEE KOJIUYECTBO TEPMUHOB, YTO
nenaeT ux 0ojee MPOCTHIMU JIJISl IOHUMAHUS OOJBIITMHCTBOM JIFOJIEH. DTO CBSI3aHO

C TEM, YTO OJHA H3 TIJIaBHBIX ueneﬁ HAaYYHO-IIOIIYJIAPHBIX TEKCTOB — 3TO
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3aMHTEPECOBAaTh YUTATENId B IPOYTEHHMH 3TUX TEKCTOB M 3aMHTEPECOBATh B
JAIbHENIIEM H3yYEHUH BOIIPOCA, KOTOPBIMA B HUX MOJHUMAETCA.

OTOMy TakKe CIOCOOCTBYET HMCHOJB30BAaHUE AMOIMOHAIBHO-OKPAIIEHHbIX
JEKCUYECKUX €IMHUIl U Pa3IUYHBIX 000pOTOB, UTO TAKXKE JellaeT TEKCT Oosee
MOHSATHBIM U MPOCTHIM JJISI YCBOCHHUSI.

B cnenyromiem mnaparpadge Hamieil paboTbl Mbl CKOHIIGHTPUPYEMCS Ha
U3YYEHUU BOMNPOCOB, KOTOPBIE CBSI3aHbI C OCOOCHHOCTSMH IEPEBOAA HAYYHO-

IMOIIYJIAPHBIX TCKCTOB.

1.3. Oco0eHHOCTH NIEpeBOa HAYYHO-TIONYJIAPHBIX TEKCTOB

OgHuM U3 TJaBHBIX YCJIOBHHM JOCTHXKEHUS YCHENIHOW KOMMYHMKAIIUU
SBJISIETCS TOHMMAaHWE TEKCTa, TMOHSTHE PEIUIMUEHTOM CMBICIIA, KOTOPBIA ObLI
3asioxeH B Tekcte aBTopoM. Cornacuo H. U. JKunkuny, «mpouecc, HanpaBJIe€HHbBIN
Ha MMOHWMaHUE, HAUYMHAETCAd C BOCHpuATHs. PeueBoe BocmpusitHe MpeCTaBIsSET
co00ll HEOJHOPOJHBIN MHOIOIUIAHOBBIM MPOILIECC, B KOTOPOM B3aUMOJECUCTBYIOT
pa3NYHbIC S3BIKOBBIC YPOBHH M XapaKTEPUCTUKU TEKCTa» [IUT. 1o 1, c. 242].

JUist Toro 4TOOBl PELMIMEHT CMOT MOHATH CMBICI TEKCTa HA MHOCTPaAaHHOM
A3bIKe, HE0OX0AUM MepeBoUUK. OH MOXKET nepenaTh HH(HOPMALUIO, 3aJI0)KEHHYIO
B TEKCTE€ Ha NHOCTPAHHOM SI3bIKE Ha SI3bIKE PEIUITUEHTA.

[Ipu mnepeBojie Hay4YHO-MOMYJSPHBIX TEKCTOB MOKHO BBIJICIUTL JBE
OCHOBHBIE OCOOEHHOCTH, WM TPYAHOCTH, C KOTOPBIMH MOXET CTOJKHYTbCS
NEepPEeBOIUMK B X0Jie¢ CBOEW paboThl. Bo-mepBbIX, 3TO MepeBOoJ TEPMHHOB, U BO-
BTOPBIX, 3TO MEPEBOJ PA3IMYHBIX CPEJCTB BHIPA3UTEILHOCTH, HAIpUMep, MeTadop
U (pa3eoqOrHuecKuX eAMHUL. PaccMOTpuM 3TH J1BE TPYIHOCTH MOApoOHEe.

Haunem c mepeBoja TepmunoB. Kak roBopuiioch BO BTOpoM maparpade
HaIei paboThl, B HAYYHO-TIOMYJISIPHBIX TEKCTAX, TaK K€ KaK M B HAYYHBIX TEKCTaX,
BCTpeUaeTcsi OOJbIIOE KOJIMYECTBO TepMUHOB. UTo ke Takoe TepmuH? CorjacHo
P. @©. IIpoHuHo#, «1000¥1 TEPMHUH CJIEAyET pacCMaTPUBATh HE KaKk 000COOIECHHYIO
CMBICJIOBYIO €JMHHUIY BHE BCSIKOW CBSI3M C OKPYXAlOIIUMH €ro cjoBaMu U

KOHTCKCTOM B ICJIOM, a KaK CJIO0BO, 3a KOTOPBIM 3aKpCIIJICHO OIIPEACICHHOC
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TEXHUYECKOE 3HAYECHHE, HO KOTOPOE MOXKET HW3MEHUTh CBOE COJAEpPKAHUE B
3aBHCUMOCTH OT TOM OTpacid, B KOTOPOH OHO yHoTpebIeHO B JaHHOM
KOHKPETHOM ciy4dae» [iuT. 1o 27, c. 126].

[Ipy mnepeBoAe HAYYHBIX W HAYYHO-TOMYJSIPHBIX TEKCTOB OCHOBHBIM
TpeOOBAHHUEM SBIISIETCSI COXPAHEHUE CMBICIIOBOM TOYHOCTU MEPEBOJIUMOI0 TEKCTA.
N3-3a aTOro, oHON U3 Haubosee CIOXKHBIX 3a/Jau MepeBoja SBISIETCS MEPEBOJL
TepMUHOB. HenpaBuUIbHBIA TIEPEBOJ, TEPMHUHA TMPEHATCTBYET BBINOJIHEHUIO
OCHOBHOM (hYHKITMH sI3bIKa — KOMMYHHUKATUBHOM [23, c. 1].

[IpoOnema mnepeBoAga TEPMHHOB Hauyaja paccMaTpUBATBCA BO BTOPOM
nojoBuHe XX Beka. IMEHHO B A3TOT MEpUOJ BBIXOAUT OOJBIIOE KOJUYECTBO
MEepPEeBOIUECKUX TPYJIOB, B KOTOPBIX paccMaTpuBaeTcs mpobiema TepeBojia
TepMHHOB [23, ¢ 2].

Kak y»xe roBopuiioch BbIlI€, B HAYYHO-TIOMYJIAPHBIX TEKCTAX, TAaK K€ KaK U B
Hay4YHbIX, HCHOJIB3YIOTCSI ~ TEPMUHBL. B  Hay4YHO-NOMYJSPHBIX  TEKCTaX
UCIIOJIB3YIOTCSl 00JIee TPOCThIE TEPMUHBI, HO TEM HE MEHEE OHU BCE K€ SBIISAIOTCS
TepMuHamu. HeBepHbIil IepeBO/l JAHHBIX TEPMUHOB MOKET MIPUBECTH K TOMY, YTO
YEJOBEK HE CMOXKET MPaBUJIbHO MOHATH TEKCT. MIMEHHO u3-3a JaHHOTO (akTa
IIEpEeBOJ, TEPMUHOB SIBJISICTCS OAHOM W3 TPYAHOCTEH, C KOTOPOM IEPEBOAUUK
CTAJIKUBAETCS TPU TIEPEBOJIE HAYUHO-TIOMYJIAPHBIX TeKCcTOB. [Ipobieme mepeBoaa
TEPMUHOB TOCBSIIICHO MHOXECTBO HAy4HbIX pa0boT. Cpelld HUX MOXKHO BBIJICIIAT
paboThl Takux aBTOpOB, Kak []. B. 'onmosouera [13] u O. I'. ynoukuna [16].

«HecmoTpss Ha MHOTrOYMCIIEHHBIE HCCIEAOBaHUS B O00JACTH MEPEeBOAA
TEPMUHOB T'YMaHUTaPHBIX HayK, BOITPOC COTIOCTABJICHUS HEIbIX
TEPMUHOJIOTHYECKUX CHUCTEM [JIBYX S3bIKOB W HW3y4YEHHs TNapaiesied u
PaCXOXKICHUN MEXKIy HUMH C IO3ULMH TEOPUU IEPEBOJA OCTAECTCS HAMMEHEE
paszpabotanHbIM» [23, ¢. 3].

TpynHOCTh TepeBOJa TEPMHUHA 3aKJIHOYAETCA B IMOUCKE €r0 MHOSI3BIYHOTO
HDKBUBAJICHTA. ODTOT HKBUBAJICHT JOJDKEH HMETh CTHJIMCTHYECKYIO OKpPAcKy U
YKAHPOBYIO MPUHAJJISKHOCTh UCXOIHOTO TepMmuHa [27, ¢. 127].

MOHO BBIACIHUTH CIEAYIOIINE CIIOCOOBI IEPEBOJIa TEPMUHOB:
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1. Tlouck >KBHMBaJEHTHOTO TEPMHUHA B s3bIKe MepeBoja. JlaHHbIN crmocol
BO3MOXXEH TOTJa, KOT/Ia SKBUBAJICHTHBIE TEPMHUHBI CYIIECTBYIOT B 000UX SI3bIKaX.
Jnst Toro 4ToOBl TEPEeBECTHM TaKOW TEPMHUH, HEOOXOJUMO BOCIIOJIb30BATHCS
JIOTIOTHUTEIHHBIMU UCTOUYHUKAMU U HAWTH SKBUBaIeHTHBIN Tepmud WA B 14 [27,
c. 127].

2. CrpykrypHblii aHanu3. CornacHO JAaHHOMY aHalu3y, «IOCIETHUN
KOMITOHEHT CJIOKHOTO TEPMHHA OMNPENESET €ro POAOBYIO MNPHHAJIEKHOCTh, a
MPEAIECTBYIONME €My KOMIIOHEHThI OTpaHUYUBAIOT 00bEM 001ero moHsTus. B
ATOM CiIy4yae MepeBOJI YaCTO ObIBACT MOSICHUTEIBLHBIM WJIM OMUCATEIbHBIM» [27,
c. 127].

3. VYcraHoBieHHEe (PYHKUMOHAJIBHOTO TOXJecTBa. [Ipum nmaHHOM crocobe
nepeBola HEOOXOAMMO CHauyaja IO KOHTEKCTY IIOHATh, B Kakod o00JacTu
OPUMEHSAETCS TEPMHH, a 3aTeM HEOOXOJWMO COOTHECTH €ro C OIpPEJEICHHBIM
noHsTueM. Bo3MoxHBI Ba ciayyas: TM00 COOTHOCHMBIM TEPMHUH CYLIECTBYET B
[, mubo wer. g Toro 4rtoObl MEPEBOAUTH TEPMHUHBI JAHHBIM CIIOCOOOM
HeoO0X0JMMa BBICOKAs OCBEJOMJIEHHOCTb B TOM 00JacTH, K KOTOPOW OTHOCHUTCS
nepeBOAUMBIN TEKCT [27, ¢ 127].

4. Tpancoutepauus. Mcnonbe3yerca Toraa, KOrja 3aMMCTBYETCSI CEMAaHTUKA
TEPMHHA, €ro CTpykTypa u (opma. Ilpu nanHom crnocoOe mepeBofa TEPMHUH HE
nepeBoanTCs, a epeaaercs Oyksamu 115 [27, ¢ 127].

5. Coznanue HOBOro TepmuHa B IS, myreM «npuaaHus CymecTBYOIIEMY B
TOM $3bIKE CJOBY WJIM CJIOBOCOYETAHMIO HOBOI'O 3HAYEHUs MOJ BO3ACHCTBUEM
tepmuna US» [27, ¢ 127].

6. KanpkupoBanue. Hcnonb3yercs, korga Kaxaas 4dacTb TepmuHa B [15
BOCTIPOM3BOANTCA Kak Komwus Tepmuna B U [27, ¢ 127].

7. OmnucarenvHblii mepeBona. I[lpu mganHOM cmocobe mepeBojia TEPMUH
MEPEBOIUTCS OMUCATEIBHO, TO €CTh IPyMIou cioB [27, ¢ 127].

Kak roBopwiioch B Hamieil paHee, HaMH ObUIM BBIJCJIICHBI JIBE OCHOBHBIC
TPYAHOCTH, C KOTOPBIMH CTaJKMBAETCS IEPEBOMYMK MpU paboTe ¢ Hay4yHO-

nonynsipHeiMu  Tekctamu. [lepBas mpobOiiema — mnepeBoa TepMHUHOB. Btopas
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npo0iemMa — TepeBOJ CPEACTB BBIPA3UTEIHLHOCTH, TAaKWX Kak MeTagophl U
dpazeonorndeckue enuHUIbl. OHU JOBOJBHO YacTO BCTPEUYAIOTCS B HAyYHO-
MONYJISIPHBIX TEKCTaX JUIsI TOro, 4ToObl CienaTh TEKCT 00Jiee€ MHTEPECHBIM U
WHTEPECHBIM JUIsl 4uTaress. PaccMOTpUM OCHOBHBIE CIIOCOOBI TE€pPEBOjA
(bpazeoOrMIeCcKuX eAuHUIl U MeTadop.

Haunem c packpbiTuss moHATHS «dpazeosoruyeckue eauHuIpy. «llo
mueHnto A. B. Kynuna, ¢paszeonornueckiue eIuUHUIBI — 3TO YCTONYHMBBIC
COYETaHMs JICKCEM C TMOJHOCTHIO WJIM YaCTHYHO IMEPEOCMBICIICHHBIM 3HAUYCHHEM.
HawnGonee obmumMu npusHakaMu (Hpa3eoJorndecKrux eIMHAI] Ha3bIBAIOT SI3BIKOBYIO
YCTOMYMBOCTh, CEMAHTUYECKYIO0 IIEJIOCTHOCTh U  Pa3AeiabHOO(OPMICHHOCTD.
Pemarormum  paktopom 3akperieHus (Gpa3eoJOTHUCCKUX E€IUHUIl B S3BIKE
aBysieTcs €€ 00pa3HOCTh, OTBEUANONIasi OJHOM W3 TEHJICHIIMI pa3BUTHUA S3bIKA —
TEHJICHITNH K dKcrpeccuBHOCTH» [L{uT. 110 44, ¢. 68].

«Dpazeonornyeckne €AUHUIIBI 3alOJHIIOT HUINK B JICKCHYECKOH CHCTEME
A3bIKa, KOTOpasi HE MOXKET MOJIHOCThIO O0€CHe4YrTh HAUMEHOBAaHUE IMO3HAHHBIX
YEJIOBEKOM CTOPOH JEHCTBUTEIBHOCTH, W BO MHOTHUX CJIydasX SBIISIOTCS
€MHCTBEHHBIMU O00O03HAYEHUSMH MPEAMETOB, CBOWCTB, MPOIIECCOB, COCTOSIHUM,
cuTyarui u T. 1.» [44, c. 68].

«®pazeonoruss 0COOCHHO SIPKO OTpPAXKAET HCTOPHUIO, KYJIbTYpYy, OBIT U
XapakTep Hapoja, €ro B3MIAIbl. ACCOIMAIMd TPOILIOTO, MPEICTaBICHUS
3aKPEIUISINCh B S3BIKE, CTAHOBHJIUCH BCEHAPOIHBIM JOCTOSHHEM. B HEKOTOPBIX
Cly4yasiX OHU ObUIM OYEHb MOXOXHU y Pa3HbIX HAPOJOB, a MHOTJA MPUBOJUIN K
CaMbIM HEOXHUJAHHBIM MPOsIBIICHUsIM. DPPpa3zeoaoru3Mel SBISIOTCS 0COO0N YaCThIO
JEKCUYECKOW CHCTEMBI JIFOOOTO $3bIKa, OCHOBHBIMH SI3BIKOBBIMHU XPAHHUTEISAMU
MYApOCTH U KyJIbTypbl Hapoaa. Kaxmas ¢paszeosiornueckas eIUHHUIIA HMEET
00pa3HO-3KCIIPECCUBHBIM XapakTep M HeEceT B cebe OOoNbIIoe KOJUYSCTBO
undopmarun» [42, c. 36].

AJIeKBaTHBIA TEpeBOJ (Ppa3eosqoruueckux eauHuIl u Metadop HUMeEeT
OOJIbIIIOE 3HAUYCHHWE W BOINPOC HMX IIEpPeBOJA SBISCTCS OJHUM U3 CaMbIX

JAUCKYCCHOHHBIX B IICPCBOJOBCACHUN OO CHUX IIOP. MHorue YUCHBIC CHHUTAIOT, YTO
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pu nepenavyn Ppa3eosOTUUECKUX €AUHUI] Ha IPYTrOM SI3bIKE HY>KHO TOBOPUTH HE
00 WX TepeBOe WM MOMCKE SKBUBAJCHTOB, a O cyOcTHUTymuu. B kakoii-to
CTENICHU JTaHHO€ MHEHUE SIBIISIETCSA MPaBUJIBLHBIM, TaK KaK «JIOCJIOBHBIM MEpPEeBO]
¢bpa3eonoru3MoB, Kak MpPaBUIIO, HEBO3MOXKEH, a WX KaJbKHUPOBAaHHE IAJIEKO HE
BCerJa MPUHOCUT YCIEX, TaK Kak MpPHU 3TOM TPYIHO TOOUTHCS CXOJICTBA WIU
OMM30CTU C  HCXOJHBIM  OOOpPOTOM MO  CEMAaHTHUKE, CTUJIUCTUYECKOU
MapKUPOBAaHHOCTH M 3MOLMOHAIBHO-3KCIIPECCUBHOM OKpacke» [45, c. 350].

MOXHO  BBIIENUTH  CIEAYIONIME  OCHOBHBIE  CIOCOOBI  TEpeBOja
(bpazeonoruuecKkux eAMHUL U MeTadop:

1. IlepeBoa mpu MOMOIIM MMOJHOTO 3KBUBAJICHTA. [[0JIHBIMU 3KBUBAJICHTaAMU
MOXHO CYHMTaTh (Dpa3eosoru3mMbl, KOTOpBHIE COBIAJAIOT B OOOMX S3BIKAX IIO
3HAYEHUIO, CTUJIMCTHYECKOW OKpacKe, JEKCHYECKOMY COCTaBy, OOpa3HOCTH U
rpaMMaTHueckoi cTpykrype [38, c. 3].

2. Ilouck wyactuyHOro (paszeosoruueckoro skBuBajeHTa. [lpu gaHHOM
cnoco0e TMepeBoja HUILIETCS HSKBHBAJIEHT, B KOTOPOM OOpa3Has OCHOBA,
MeTahOpUIHOCTh OTIIMYAETCSl OT opuruHania [38, c. 3].

3. OnucarenbHblil nepeBol. OH «SBISIETCS CIOCOOOM Mepeayr OCHOBHOTO
3HayeHus (pa3eosoru3Ma C TMOMOIIBIO CBOOOJHOTO CJIOBOCOYETAHHS WU
npeoxenus» [38, c. 3].

4. Meron kanpkupoBaHus. I[IpuMeHSATCHA, Korga «IEpEeBOMYMK XOYET
BBIJICIUTh OYKBaJbHYIO OCHOBY (Ppazeosiorm3ma wid, Korjaa ¢Gpa3eosorudaecKuit
000pOT HE MOXKET OBITH MEPEBEICH C TTOMOIIBIO IPYTUX BUAOB mepeBoaa» [38, c.
3].

5. Jlekcuueckuii mepeBoa. [IpumeHsaTcs B TOM ciiydae, KOrja IOHSTHE
BBIPAKEHO B OJHOM sI3bIke (hpa3eosioru3mMoMm, uid meradopoit, a B APyrom —
cnoBom [38, c. 3].

Kax u mepeBos TepMUHOB, TIepeBOT (Pa3eoTOTHIECKUX €IMHUIl U MeTadop
SBJIIETCSI OJIHOM W3 MPOOJEeM COBPEMEHHOU JHMHIBUCTHKU. B cBA3M ¢ 3TuUM, MO
JAHHOMY BONPOCY OBUIO HamWcaHO MHOXecTBOo paboT. K Tem pabGortam, Ha

KOTOPBIC MBI CCHUIAJINCh B TCKCTC MOXKHO TAaKKE ,2106aBI/ITB pa6OTBI TaKHX aBTOPOB
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kak H. ®. AsumoBa [2], [O. A.bopucenko [9], H.H.IlouyeBa [34],
M. A. Ilpokonienkosa [35] u Apyrux.

Ha ocHOBaHMU BCETO BBIIIECKa3aHHOTO MOYKHO CJIEJIAaTh BBIBOJI, YTO HAYYHO-
HOIYJIIPHBIE TEKCTH JOBOJBHO TPYAHBI JUIS IepeBoja. B HHUX BCTpedaroTcs
TEPMHUHBI, KOTOpPbIE MOTYT OBITh TPYAHBI U1 IEPEBOAA, a TakkKe OOJbIIOe
KOJINYECTBO (Pa3eoNOrMYSCKUX CAMHUIL U MeTadop, KOTOPhIC TAKKE SBIISOTCS
CEpbE3HBIM UCIBITAHUEM JIJIS TIEPEBOIUMKA. TeM He MEHee, CYIIeCTBYIOT CIIOCOOHI,

KOTOPLBIC IIOMOTI'YT CIIPABUTHCA C UX IICPCBOJIOM.

BbiBoabI 110 MIEPBOIi Ii1aBe

B nepBoii riase Hameil paboThl Mbl U3yUWIIH PsiZi BOIPOCOB, MOCBSIIEHHBIX
npoOieMaTUKe BTOPUYHBIX TEKCTOB. B mepBom maparpade Hamu ObUIO PacKpbITO
HNOHSTHE BTOPUYHBIX TEKCTOB. MBI BBISICHWIN, YTO BTOPUYHBIE TEKCTHI SIBJISIOTCS
pacnpoCTpaHEHHbIMU M HU3Y4YalOTCsS Pa3IUYHbIMU ydeHbIMU. Hamu Taxke Obuin
BBIICTICHBl PNl  paboOT, TOCBSAIMIEHHBIX MpoOJeMe BTOPUYHBIX TEKCTOB U
paccMOTpeH psJ THUIOJOTMM BTOPUYHBIX TEKCTOB. MBI TakXke paccMOTpenu
IPOIECC CO3JaHMsI BTOPUYHBIX TEKCTOB W BBIABHJIM OCHOBHBIC OTJIMYHS
NEPBUYHBIX W BTOPUYHBIX TeKCTOB. Ha OCHOBaHMM HU3y4eHHOW HH(pOpMaALUH
MOKHO CJeJlaTh BBIBOJ O TOM, YTO BTOPHYHBIE TEKCThl €Illeé HE J0 KOHLA
U3YYEHHOE TOHSTHE, TaK KaK OHO MOSBWJIOCH B COBPEMEHHOU JTMHIBUCTHKE HE TaK
JTaBHO.

Bo BTopoM maparpade Hamu Obljia JaHa OOIIas XapaKTEpUCTUKA HAy4HO-
MOMYJISIPHBIX TEKCTOB, a TaKXe ObUIM BBIJCIICHB OCHOBHBIC OTJIMYHUS HAy4YHO-
HOMYJISIPHBIX TEKCTOB OT Hay4yHbIX. MBI M3y4Wid psjag  HAaydHbIX padoT,
MOCBSIIIIEHHBIX MPOOJIEMBI pa3ieNieH!s] HAyYHO-TIOMYJISIPHBIX U HAYYHBIX TEKCTOB.
Mpbl Takke BBIICIMIN OCHOBHBIE OCOOCHHOCTH HAay4HO-TIOMYJIAPHBIX TEKCTOB,
KOTOpBIE TO3BOJIAIOT HaM cliejaTh MPOMEXYTOUHBIN BBIBOA O TOM, YTO Hay4dHO-
MOMYJISIPHBIE TEKCThI HYXHO OTHOCHTH K OTIEIHHOMY OT HAyYHO-TIOMYJSPHOTO

(YHKIIMOHAJIBHOMY CTHUJIIO.
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B Tperbem maparpade Mbl pacCMOTpENHd OCHOBHBIE OCOOCHHOCTH HAY4HO-
NOMYJSIPHBIX TEKCTOB B IIpoliecce NepeBoaa. Mbl BBIIEIUIN JBE OCHOBHBIE
TPYIHOCTH HAyYHO-TIOMYJISIPHBIX TEKCTOB, C KOTOPBIMHU MOKET CTOJIKHYThCS
NEPEBOIUMK B XOJ€ CBOEH pabOThl C HAYYHO-TIOMYJIIPHBIMU TEKCTAMH, & HMEHHO
nepeBo/i TEPMHMHOB, a Takke ¢paseosoruueckux eauHul, u meradop. Mol
paccMOTpeNid OCHOBHBIE CIOCOOBI TEPEBO/Ja TEPMHUHOB M  (Ppa3eosorMuecKux
€AVHMI] U CHEJaIN BBIBOA O TOM, YTO HAyYHO-IOMYJSPHbIE TEKCTHI TPYIHBI IS
nepeBo/ia, n3-3a JIGKCMYECKUX 0COOCHHOCTEN JaHHOTO BUAa TEKCTOB.

Ha ocHOBaHHMH BCETrO BBIIIECKA3aHHOIO MO>KHO CHI€NIATh BBIBOJBI O TOM, YTO
HAay4YHO-TIOMYJISIPHBIE TEKCTHI CJIEAYET CUUTATh OTACJIbHBIM OT HAyYHBIX BUJOM
TEKCTOB M 4YTO MPH NEPEBOJE JAHHBIX TEKCTOB IEPEBOIUUK CTATKUBAETCS C PSIAOM
CEpbE3HBIX MPOOJIEM, KOTOPBIE BCE K€ MOXKHO pElHTh. TeM He MeHee, Ha
OCHOBAaHHMH M3YyYECHHOW TEOPETUYECKOW MH(OpPMAIUU CIOKHO JaTh OJTHO3HAYHBIM
OTBET Ha BOIIPOC, SIBJISIOTCS JIM HAYYHO-TIOMYJISIPHBIE TEKCThl BTOPUYHBIMH, WIIN
BCE K€ HET.

Bo BTOpoit rnaBe Hamiedt paboThl Mbl, HA OCHOBAaHUM HAYYHO-TIOMYJISIPHBIX
TEKCTOB B 00JIACTM XMMHMHM Ha AHTJIMHCKOM S3bIKE, & TaKK€ Ha OCHOBAaHUHU HX
nepeBojia, NOATBEPAUM, UM OMPOBEPTHEM HAIIIM JOTAJKH 110 BOIPOCY pa3AeieHus
HAay4YHO-TIOMYJISIPHBIX M HAy4YHBIX TEKCTOB, pAacCMOTPUM NYyTH pPEHICHUs
NepPeBOAUECKUX MPoOIieM MpH pabOTe ¢ HAYYHO-MIONMYJISIPHBIMU TEKCTAMHU, a TAK¥Ke
JaJiM OKOHYATENIbHbI OTBET HAa BOMPOC, SBJISIIOTCS JIM HAYYHO-INOIYJISIPHBIC

TCKCTBI BTOPUYHBIMHA, WUJIX HET.
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I'JTIABA 2. BTOPUYHOCTDb HAYYHO-IIOIIYJIAPHBIX TEKCTOB, UX
MECTO B CUCTEME ®YHKIIMOHAJIbHBIX CTUJIENA U
OCOBEHHOCTH UX IIEPEBOJIA

2.1. Hay4yHo-nomyJisipHbI€ TEKCTHI M1 BONPOC MX BTOPUYHOCTH

Kak Obul0 HamMHu BBIACHEHO B IE€pPBOM IJ1aBe padOThI, BTOPUYHBIE TEKCTHI
Ha4daJIl H3y4aTbCsa JIMHIBUCTAMHM CPABHUTCIBHO HCIABHO. B X0A€ HalluCaHuA
JaHHOW paboThl HaMU OBUT TEPEBEACH psii HAYYHO-TOMYJISIPHBIX TEKCTOB B
obnmactu xumuu. [Ipoananusmpyem [naHHbIE TEKCTbI M OTBETHM Ha BOIPOC,
SABJIAIOTCA JIM HAYYHO-IIOITYJIIPHBIC TCKCTBI BTOPUYHBIMU.

Kak roBopunocs panee B Haiieil paboTe, OJHUM M3 TJIaBHBIX MPU3HAKOB
BTOPUYHOCTH TCKCTA ABJICTCA HAJIUYHUC IICPBHUYHOI'O TCKCTA. PaCCMOTpHM
cnenyrommid mpumep: “The article helpfully tells us this is "Derived from the same
harmful chemical as brominated vegetable oil. But here we are again: bromate is
different from bromide is different than bromine, and so on” [63]. B nanHoM
OTPBIBKE OTYETIMBO BHJIHO, YTO JAHHBIM TEKCT JIOCIOBHO WUTHUPYET APYrou
HCTOYHHUK, YTO MOXKCT TI'OBOPUTL O TOM, 4YTO [daHHAA CTaTbsd OCHOBAHA Ha
IIEPBUYHOM TEKCTE. PACCMOTpPEHHBIN PUMEP AEMOHCTPUPYET, UTO MPU HAITMCAHUU
HAayYHO-TIOIMYJIAPHBIX cTaTel dYacTo HUCIIOJB3YIOTCA PA3JIMYHBIC HCTOYHUKH, U
HHOI'Ja OHHM HUTHUPYIOTCA OOCIIOBHO, YTO YKA3bIBACT HA TOT (I)aKT, YTO HAY4YHO-
NOoMmyJIsIpHBIC TCKCTBI UMCIOT ITPU3HAKW BTOPHYHOCTH TCKCTOB.

Paccmotpum eme oauna mpumep: “NASA's Mars rover Curiosity can't yet
confirm any organic compounds on the Red Planet, NASA scientists said today--
but the rover is seeing some intriguing chemicals, which will lead to further
careful analysis about whether its home in Gale Crater could have played host to
life” [52]. B manHOM (parMeHTe TEKCTa TaK)KE MOYKHO 3aMETHTh, YTO TEKCT
HamucaH Ha 0a3e mHpopMaluK, MOJTyYEeHHON U3 CTOPOHHETO UCTOYHUKA. [[aHHBIN
dbakT noaTBepxkIacT ucrnoab3oBanue Gpaser “NASA scientists said today ”. Jlannas
dbpaza MOATBEpXKIAET, UYTO JlaHHAS HAYYHO-TIONMYJISIpHAs CTaThsl HalKMCaHa Ha

OCHOBAHHH YK€ CYIICCTBYIOIICTO TCKCTA, UTO YKa3bIBACT HA €€ BTOPUYHOCTD.
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Kak Obu10 BBISICHEHO HAMH paHee, BaXXHbIM (PaKTOPOM BTOPHUUHOCTH TEKCTa
ABJIACTCA €ro 3aBUCHMOCTD OT IICPBUYHOT'O TCKCTA. BTOpI/I‘-IHBIe TCKCTHI ICPCAAr0T
Ty uHdOpMaIHiO, KOTOpas Oblaa 3ajokeHa B MEPBUYHOM TeKCTe. PaccMoTpum
npumep: “Improved measurements of different elements and their isotopes have
changed the official atomic weights of 19 elements, the International Union of
Applied Chemistry and the U.S. Geological Survey announced today” [57].
JlaHHBIA OTPBHIBOK TEKCTa MOATBEPXKAACT TOT (DaKT, YTO HAYUHO-TIOMYJISAPHBIC
TCKCTHI YallC BCCTO IMUIIYTCA HA OCHOBAHHUU APYTOro TCKCTa HUIIN I/IH(i)OpMaHI/II/I, u
B CBiA3HU C 3TUM HAYYHO-IIOIIYJIIPHBIC TCKCThI 3aBUCUMBbI OT IICPBUYHBIX TCKCTOB.
dpaza “the International Union of Applied Chemistry and the U.S. Geological
Survey announced today” ykas3siBaeT Ha TO, uTO WH(pOpMaIHs, KOTopas ObuIa
HamucaHa B TEKCTE paHEEe HE SBIACTCS MEPBUYHOM HHPOpMaiuei, oHa Oblia
HalluCaHa Ha OCHOBAHMH APYIoro HCTOYHHKA H, CJICAOBATCIIBHO, ABJIAACTCA
3aBUCHUMOM OT IICPBUYHOI'O TCKCTA U ABJIAACTCA BTOpH‘lHOfI.

PaccmoTpum emie onuH npuMep, KOTOPBIA MOATBEPKAAET TO, YTO MBI YK€
ckasanu: “The "Atomic Era" was barely five years old when PopSci published this
article on the new neptunium family of radioactive elements” [66]. lanubIii
OTPBIBOK IO3BOJISIET CO BCEU YBEPEHHOCTHIO YTBEPXKIAThb, YTO paccMaTpuBacMast
HAMU HAy4YHO-TIOMYJISIpHAsl CTaThsl HamucaHa Ha 0as3e Jpyrol cratbu, a,
CJIIEIOBATENIBHO, SIBISETCS 3aBUCUMOM OT 3TOM CTaThbH, KOTOpasi, B JAHHOM ClIy4ae,
ABIACTCA IICPBHUYHBIM TCKCTOM. U3 »Toro MOXKHO cacjarb BBIBOA, 4YTO
paccMaTpuBacMas HaMU CTATbA SABJISACTCA BTOpH‘IHOf/'I ¥ 3aBUCUMOM OT ICPBUYIHOIO
TEKCTA.

Emie oqHo# BaxkHOM 0COOCHHOCTHIO BTOPUYHBIX TEKCTOB SIBIIAECTCS TOT (aKT,
YTO MPHU CO3JAHUU BTOPHUYHBIX TEKCTOB Oepercss mHpopmanus U3 MEPBHUYHOTO
TEKCTAa U «KCOXKUMACTC» AJIA TOTO, ‘-ITO6I>I nepeaarb OCHOBHOM CMBICII IICPBUIHOIO
TEKCTa. DTO XOpOIIO BHIHO B ciexayromem mnpumepe: “Elements with atomic
numbers 113, 115, 117, and 118 have been added to the periodic table” [65].

JlanHO€ TIpeIoKEHUE TMepeaaeT TIaBHBIM CMBICT MEPBUYHOTO TEKCTa, Ha 0ase
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KoToporo Oblla coO37aHa Hay4HO-TIOMyJspHas craThsi. MuHpopmamus wu3
MEPBUYHOTO TEKCTa ObLIa «CKaTay U OT HEE OCTAJIOCh JIUIIIh CAaMOE TJIABHOE.

PaccMoTpuM erie oaMH MpUMEp, KOTOPBIA 3TO moarBepxkmaet: “Element
113, which was discovered by Japanese researchers, will become the first element
to be named in Asia, according to The Guardian” [65]. B manHom ¢parmenre
IUTHPYETCS CTaThsd U3 ra3eThl The Guardian. Ho, BMecTo TOro, 4ro0Ob! miepeiaBaTh
CTAaTbIO LICJIMKOM, ABTOPOM HaquO-HOHYHHpHOﬁ CTaThH OBLIA BBIJICIICHA OCHOBHAA
uHpopMaIusl TEPBUYHOTO TEKCTa, «CKaTay M TepefaHa JIpPYyTMMH CIIOBaMH,
KOTOPBIE NEPENANIN [NIABHYIO CYTh IUTUPYEMOU CTATHH.

Crnenyromeil Ba)XHOH OCOOCHHOCTBIO BTOPHYHBIX TEKCTOB SBJSETCA HX
GbyHKIHOHATBHAS HECAMOCTOSTENIbHOCTh. BTOpPUUYHBIN TEKCT SBISETCS JIUIIh
3aMEHOM I MMEPBUYHOIO TEKCTAa B MHOM KOMMYHUKATHUBHOW CUTYAIlUW WUJIH UHOUN
KyJIbType. OTy OCOOEHHOCTHh MOXHO 3aMETHTh B CIEIYIOUIEM IMpUMepe:
“Chemistry's Biggest Loser: Official Atomic Weights Change for 19 Elements.
Cadmium, are you looking a bit chubbier these days?” [57]. B nanHoM mpumepe
XOpOIIO 3aMETHO, 4YTO NpPU HANMCAHUM JAaHHOW HAay4YHO-TOMYJSIPHOM CTaTbU
6panc;1 HepBI/I‘IHHﬁ TCKCT W MOABCPrajiCiad M3MCHCHUAM I TOIO, 4yTOOBI OBITH
0oJiee MOHSATHBIM IMUPOKOMY Kpyry uuTatenei. To ecTh, mepBUYHBINA TEKCT ObLI
W3MEHEH Il TOro, YTOOBI MCIOJB30BAaTh €r0 B JPYrol KOMMYHHUKATHBHOMN
cuTyanuu, a MMCHHO OJIA TOT'O YTOOBI HpI/I6J'II/I3I/ITB CTHJIb TCKCTA K pa3rOBOPHOMY.

[TpuBenem eme oauH MPUMEpP, MOATBEPKIAIONINI qaHHbIN ¢akT: “Oh, and
there was that time in 1931 when we proudly reported that scientists could pack up
and go home: all the elements had been found!” [66]. B nannoM npuMepe Xoporio
BUJIHO, YTO aBTOP CChUIaeTCa Ha OoJiee PaHHIOK CTaThl0 W3 JKypHaia, s
KOTOpOro oH numer. Ha 3To yka3plBaeT HCIIOJIB30BAaHUE CIIOBOCOYETAaHUA ‘‘We
proudly reported”. 3gech TakKe 3aMETHO, YTO IEPBUYHBIA TEKCT OBLI ITOABEPIKCH
U3MCHCHUAM IJIA TOTO, LIT061>I OH 61:IJ'I 60.]'[66 IIOHATHBIM. I[J'I?I 9TOI'0 UCIIOJIb3YCTCsA
pasroBopHoe cioBocoueranue scientists could pack up and go home. Dto erme pas
IMOATBCPIKAACT TOT (baKT, qyToO HAaYIHO-TIOITYJIAPHBIC cratbn ABIIAKOTCA

q)YHKI_II/IOHaHBHO-HGC&MOCTOHTCJ’IBHBIMI/I.
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Jlanee paccMOTpUM Takyl0 OCOOCHHOCTh BTOPUYHBIX TEKCTOB Kak
CTPYKTYpHasd HCCaAaMOCTOATCIIbHOCTD. I/IBYT-IaH HAaYyYHO-IIOIIYJIAPHBIC CTAaTbU B
oOJactTu XUMHH, MBI CACJIAJIM BBIBOJ, 9YTO HX CTPYKTYpa BCC KC OTIHYACTCA OT
CTPYKTYPBI IICPBHUYHBIX TCKCTOB, Ha KOTOPLIX OHW OCHOBAHBLI. I/IHOFI[a B HUX
BCTPCUACTCA OOCIIOBHOC HNUTHPOBAHUC IICPBUYHBLIX TCKCTOB, HO CTPYKTYPHO
HaYYHO-IIOIIYJIAPHBIC TCKCTBI BCC K€ OTIIMYAIOTCA OT CTaTeﬁ, Ha Oaze KOTOPBIX OHHU
OBLIM OCHOBAHBI.

EHIG O,HHOﬁ Ba)KHOU 0COOEHHOCTBIO BTOPHUYHBIX TCKCTOB ABJIACTCA TOT (I)aKT,
4TO, XOTdA OHU WM OCHOBAHBI Ha IICPBUYHBIX TCKCTAX, OHU BCC JKC HC SABJIAIOTCA UX
TOYHBIMHA KONWUAMH. OTO 3aMETHO B HUCIIOJIB30BAHWH, HAIpUMEp, CJIOB C
IMOITMOHAIBHOM OKpackoit. PaccmoTpum mpumep: “So if you're heading out this
weekend, grab a vodka and tonic and raise your glass to the periodic table and
Mendeleev's brilliant brain. Happy Birthday!” [68]. B a3Tom npumMepe BuIHO, 4TO B
CTAaTbC UCIIOJIB3YCTCA 00JIBIIIOE KOJIUYECTBO Pa3roBOPHLBIX CHOBOCOquaHHﬁ, TaKHuX
kak heading out this weekend, grab a vodka, raise your glass, brilliant brain.
I[aHHI)IG CJIOBOCOYETAaHUS OBLIN CO31aHbl aBTOpaMH ,HaHHOﬁ HayLIHO-HOHYJI}IpHOﬁ
CTaTbH, 4 HC B3AThHI U3 IICPBUIHOI'O TCKCTA, YTO CIIC pa3 MOATBECPKIAACT, UTO, XOTA
OUTUPYCMAA HAYHHO-IIOIIYJIAPHAA CTATbA HC ABJIACTCA Komuen ICPBHUYHOI'O TCKCTA,
€€ BCC K€ MOXXHO HA3BaATb BTOpH‘IHOfI, TaK KaK OHa ObLIa HaIMCaHa Ha OCHOBAHHUU
MEPBUYHOIO TEKCTA, KOTOPBIA TOCBSIICH IOOUJICI0 MEPUOIUYECKON TaOJIUIIbI
XUMHUYCCKUX JJIEMCHTOB.

N HakoHen mocieaHed BaXHOM OCOOCHHOCTBIO BTOPUYHBIX TEKCTOB
ABJIACTCA UX I/IH(l)OpMaI_[I/IOHHaSI HACBIINICHHOCTD. Kaxk roBOPUJIOCH HAMH B HCpBOfI
TJIaBC pa60T1>1, BO BTOPHYHBIX TCKCTaX AOMHUHHPYCT 4YYKOC 3HAHHC, TO CCTb BO
BTOPMYHBIX TEKCTax mpeodsagaeTr wuHPopMalus, KoTtopas Oblla B3STa H3
IICPBHUYHOI'O TCKCTA, 4 HC BBIICHCHA aBTOPOM BTOPHUYHOI'O TCKCTA.

PaCCMOTpI/IM IIPUMCPBI JAHHOT'O ABJICHUA B HAYYHO-TIOITYJISIPHBIX TCKCTax:
“And as for Mendeleev, in 1893 he was appointed to a cushy position as Director
of Weights and Measures for the Russian Government. It is rumored that while
serving as director, he concluded that the perfect ABV of Vodka to be 38 percent,
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but for taxation purposes it was rounded up to 40 percent” [68]. B mannom
NpuMEpe OTUCTIIMBO BHUAHO, YTO HH(bOpMaHHﬂ, KOTOpasds B HEM IIPUCYTCTBYCT
HalluCaHa Ha OCHOBAHUHW MOAHHBIX, IIOJYYCHHBLIX H3 APYIUX HCTOYHHUKOB. 910
BHTHO B HCITOJIb30BAHHMH TaKOTO CIOBOcodeTaHHs Kak “it iS rumored that”. Astop
CChIJIA€TCA Ha I/IH(l)OpMaHI/IIO, IMOJIYYCHHYIO H3 JPYIHX HCTOYHHKOB. OH He
ABIISACTCA TEM UYCIIOBCKOM, KOTOpBIﬁ BBISICHWII 3TO. OH BCETO JIMIIb nepeaacT CJIoOBa
JIPYTUX JIOJIEH.

PaccMoTpuM elie oaMH IpHMEp, KOTOPBIA 3TO moarBepikgaeT. “In the
following excerpt from "Mendeleyev’s Dream: The Quest for the Elements,” author
Paul Strathern describes the state of chemistry in the years leading up to Dmitri
Mendeleyev's invention of the modern periodic table” [67]. 3nech oTueTIMBO
BUJIHO, YTO aBTOpP HAYYHO-TIOMYJISIPHOWM CTaThbU CChUIAETCA Ha paboOTy JIpyroro
aBTOpa. HNmenno dBTOpP IICPBHYHOI'O TCKCTA, HA KOTOPOI'oO CCbLIACTCA aBTOP
HaquO-HOHYHHpHOﬁ cTaThbu ABJIACTCA TEM, KTO HU3y4dnl BOIIPOC,
paccMaTpUBAEMbIil B CTaThe, U HAIIMCAJ HAyYHYIO padoTy Ha JaHHYIO TeMY. ABTOP
HaquOﬁ CTaTb, B AAHHOM CJIy4aC aBTOp BTOPHYHOI'O TCKCTA, CCHUIACTCA Ha
HepBI/I‘{HHﬁ TCKCT, a, CJICAOBATCIIbHO, MOKHO CACIIATh BbIBOJ, YTO B €TI0 HAYYHO-
MIOITYJIIPHOU CTaThe TOMUHUPYET UYKOE 3HAHUE.

Ha ocHoBanuu Bcero BBIIIIECKa3aHHOI'O MOKHO CACJIaTb BBIBOJ, YTO HAYYHO-
MNOoMmyJIIpHBIC TCKCTbI SBJIAIOTCA BTOPUYHBIMHM TCKCTAMM. OHM ocHOBaHbBI Ha
INCPBUYHBIX TCKCTAX, OHH 3dBUCHMBbI OT IICPBHYHLIX TCKCTOB, OHH ABJIAIOTCA
«BBIKUMKOWN» W3 ICPBUYHBIX TCKCTOB, OHU (bYHKL[I/IOHaJ'IBHO-HCC&MOCTOHTCJ’IBHBI nu
B HHUX IMpeo0JialaeT 4yXo€ 3HaHHWE, TO €CTh HHQOpMaIlus, MOJy4YEHHAs U3
MEePBUYHBIX TEKCTOB. OpHa W3 OCOOCHHOCTEH HAayYHO-TIOMYJISIPHBIX TEKCTOB
COCTOUT B TOM, UTO OHHU ABJIIAIOTCA CTPYKTYPHO-CaAMOCTOATCIbHBIMUA, UYTO SABJIACTCS
ux eI[HHCTBeHHOﬁ 0CO6€HHOCTI>IO, KOTOpasd HC ABJIEICTCA 0COOEHHOCTBIO
BTOPHUYHBIX TCKCTOB. Tem HE MCHCEC, npe06naJ:[aI01uee OOJIBIINHCTBO
OCOOCHHOCTEM HAy4YHO-TIOMYJSIPHBIX TEKCTOB COBIAJIAIOT C OCOOCHHOCTSIMU
BTOPUYHBIX TCKCTOB, YTO IIO3BOJISICT HaM YTBCPXKAATb O TOM, YTO HAYYHO-

MONYJISIPHBIE TEKCTHI SBJISIIOTCS BTOPUYHBIMU TeKcTaMu. B ciemyromniem naparpade
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Hamiel paboThl MbI, Ha 0a3e HAYYHO-TIOMYJSIPHBIX TEKCTOB B O0JIACTH XMMUU
paccMOTpPUM OCHOBHBIE OCOOCHHOCTH HAyYHO-TIOMYJISIPHBIX M HAYYHBIX TEKCTOB, a

TAKIKC IIOATBCPAUM HJIN OIIPOBCPIrHEM HAIly TOYKY 3PCHHA 00 ux Pas3aciICHUN.

2.2. CpaBHeHHE HAYYHOI'0 M HAYYHO-NIOMYJIAPHOT0 (YHKIHOHAJIBHOIO CTHIIS

B coBpeMEHHOM SI3bIKO3HAHWU HET YETKOTO OTBETA Ha BOIPOC, SIBJISICTCS JIU
HAYYHO-TTOMYJISIPHBIN CTHIIb OTACIBHBIM (DYHKIIMOHATBHBIM CTHIIEM, HJTH KE BCETO
JMIb TOJACTHIEM HAYYHOTO CTHJIA. MBI MocTapaeMcss OTBCTHTh Ha JTaHHBIM
BOIIPOC, CPAaBHUB HAy4YHbIC M HAYyYHO-TIONMYJSAPHBIC TEKCThI HAa JICKCUYCCKOM H
IrpaMMaTHYCCKOM YPOBHE.

HauHeMm co cpaBHEHHS Ha JIGKCHYCCKOM YpOBHE. B Hay4dHBIX TEKCTax Tak
e, KaKk M B HAyYHO-TIONMYJIAPHBIX TEKCTaX BCTPEUaeTCs OOJIBIIOE KOJIHYECTBO
CrenUaIbHON Jiekcuku. Kak B HayuyHBIX, TaK U B HAyYHO-TIOMYJSAPHBIX TEKCTaX
UCTIONB3YETCS  CIelMalibHas JICKCHMKa. TeM He MEHee B HaydHBIX TEKCTax
UCIIOJIB3YETCsl O0Jiee Y3KOHAIpaBJICHHAs JIEKCHKA, KOTOpas OyaeT MOHSATHA JIUIIh
TEM JIOJISIM, KOTOpble paboTaloT B cdepe XHMIPOW3BOJICTBA, JHOO YUYCHBIM,
pabotatomiuM B 3Toil cdepe. Ilpumepom 3TOro MOXKET MOCITYKUTh TEPMHUH
“Exchange-correlation density”, cmoBocoueTanue KOTOpoe OyaeT HE MOHATHO
YeJIOBEKY, KOTOPBIH HEe pa3Oupaetcs B Bompoce. B To ke Bpems, Iaxe eciiu
YeJIOBEK HE SBJISETCS CICIHATMCTOM B 00JaCTH XUMIIPOU3BOJICTBA, OH 0€3 Tpyaa
norMeT 3HavyeHue Takux TepMmuHOB kak “Insulin”, “Periodic table” [55] wmwu
“Carbon” [52]. D10 cBs3aHO ¢ TeM, YTO 3TH IOHATHS YEJIOBCK HM3y4aeT elie B
IIKOJIC U BJIAJICET STUMH MOHATHSAMH Ha 0a30BOM ypoBHe. Takas JieKCHKa TOHSATHA
OOJIBIIIMHCTBY W3 JIFOJACH W HCIOJB3YEeTCS B HAYYHO-TIOMYJISPHBIX TEKCTax IS
TOT0, YTOOBI OXBATUTH OOJIBIIYIO aYAUTOPHIO. ITO, IO HAIIEMY MHEHHIO, SIBJISCTCS
OMHUM W3 BaXHEUIIHMX PA3IMYMNA MEXTy HAYYHBIMH M HAyYHO-TIOMYJISPHBIMH
TekctaMu. TeM He MeHee, Ha OCHOBAaHWH JIMIIh OJHOTO (hakTa HEBO3MOXHO C
YBEPEHHOCTBIO YTBEPIKJIATh, ABISCTCS JTU HAYUYHO-TIONMYJISAPHBIA CTHIb OTACIbHBIM

(bYHKHHOHaHBHBIM CTUJICM, WUJIN BCC KC IMMOACTHUIICM HAYYHOI'O CTUJIA.
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EIHC OIHUM BaXHBIM OTIIMYHUCM MCKAY HAYYHBIM H HAYYHO-IIOITYJIIPHBIM
CTUJICM SBJIACTCS HAJIMYUC U OTCYTCTBUC CTHIIMCTUYCCKU OKp&IHGHHOfI JICKCHUKMU.
HaquBIe TCKCTbI HC HCCYT B ce0e CTUINCTUYECKOU OKpaCKu, TaK KdaK B HX
(GYHKIIMIO BXOJIUT JIMIIL COOOIIeHHE HH(OpPMAIINY, a HEe BO3/ICHCTBUE HA YUTATES
WK CIIyIIaTcClIsd. H3-3a 3TOr0 MHOTHE JIOAU CYUTAOT HAYYHBIC CTATbH CKYYHBIMH
N HC HNHTCPCCHBIMH. SI3BIK HaY4YHBIX cTarei CyX W JIMIOICH BMOHHOHaHLHOfI
OKpPACKH, 4YTO MO3BOJISIET UM JIOOMTHCS CBOEH MEPBOOYEPETHON 3a4a4H, & UMEHHO
JOHECTU CBEACHUA OO Ooitee Y3KOro Kpyra Jkl, KOTOPBIC ABJIIOTCA
CHeHMaTUCTaMH B TOM uiu nHOM oOnactu. [IpuBenem Heckonpko nmpumepos: “For
many years after the so-called Chemical Revolution, which was initiated by the
above scientists in the chemical science, analytical chemistry remained an
established descriptive field of chemistry, based mainly on the skillfulness of the
analysts” [60]; “The protocol of the intercomparison is given in the appendix, so
that the comparison could be repeated for the purpose of mechanism development
and sensitivity studies” [61].

B IIPUBCACHHBIX BBIIIC IMPUMCPAX MOXHO OTMCTHUTHb CYXOCTHb A3bIKAa U CI'0
6633MOL[I/IOH3JIBHOCTB. B HHX HCIIOJIB3YCTCA 0O0JIBIIOE KOJIMYECTBO TCPMHUHOB, a
TaKXKe OTCYTCTBYCT OMOIHMOHAJIbHO-OKpAaIICHHAA JICKCHKaA. o1 TCKCThI
BBITIIOJIHAIOT CBOIO TI'JIABHYIO (bYHKHI/IIO, d UMCHHO IIPpCAOCTAaBIIAIOT I/IH(I)OpMaI_[I/I}O
10 TEME.

B ommune OT HaydHBIX, B HAy4YHO-IIOIIYJSIPHBIX TEKCTaX BCTPEUYACTCS
AMOIIMOHAJILHO-OKpAIIEHHAsl JIEKCUKA. SI3bIK TakuX TEKCTOB Oojiee SpKud u
JKUBOUW. DTO CBA3aHO C TEM, UTO HAYUYHO-IIOIMYJIAPHBIC TCKCThI UMCIOT HCCKOJIBKO
bynkuuii. OHE HE TOJILKO MH(POPMUPYIOT YUTATENsI KacaTelbHO TOTO WJIM MHOTO
ABJICHHA, HO TAaKXKC OKa3bIBAIOT Ha HETO BOBHCﬁCTBHC. Takue TEKCTEHI CTaparoTcAa
3aUHTCPCCOBATh PCUHUIIMCHTA, HO6YI[I/ITB €ro K TOMYy, I-ITO6I>I OH IIpO4YHUTaAJl CTATBIO
J0 KOHIIa, a HE 6p0CI/IJ'I €C UYTCHHMC Ha CCPCIAHUHC. PaCCMOTpI/IM HECKOJIBKO
npumepoB: “A revolution in chemistry is taking place in a small room in a
converted mining building in Tucson, Ariz., where a woman wearing a soiled

smock and a face mask is painstakingly scraping soot off a metal container” [59].
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JIaHHBIN OTPBIBOK IPEKPACHO IEMOHCTPUPYET TO, YTO HAYYHO-IIONYJISIPHBIE
TEKCThl 00ManaroT QyHkuuen Bo3aeicTBus. [locie 3TOro mpouTeHHOro OTpPhIBKA
X04CTCs IMPOYUTATh BECh TCKCT, OH 6YKBaJII>HO 3aCTaBJIICT YUTATCIL IIPOJOJDKUTD
YTCHHC U Y3HATb, UYTO KC 6YI[CT JdaJIBIIIC. Tak ke Ba)KHO OTMETHUTDH TOT (1)aKT, 4qTO B
JaHHOM IIPUMEPC HC HCIIOJIb3YCTCA ocobast JICKCHUKA, KOTOpasd MOKCT OBITHL HE
MMOHSITHA YUTATEN0. BCda nekcuka anoo U POKO HUCIIOJIB3YyCMasd, 100 Ta, 3BHAYCHUC
KOTOpOﬁ MOYXHO INOHATH U3 KOHTCKCTA.

Paccmorpum eme ommu mpumep: “It would be over thirty years after
Dobereiner's law of triads before another significant attempt was made to discover
a pattern in the elements. Unfortunately, this contribution was to come from a
scientist whose brilliance was matched only by his waywardness” [67].

B nanHOM npumepe MpeKkpacHo BHIHO, YTO B HAYYHO-TIOMYJIIPHBIX TEKCTaX,
B OTIIMYMHM OT HAYYHBIX, HCIIOJIB3YCTCA OMOINHOHAIBHO-OKpPAIICHHAA JICKCHKA
(“significant”, “unfortunately”, “brilliance”). /lannas Jekcruka MO3BOJISIET ClIEIATh
TEKCT O0Jiee JETKUM U HHTCPCCHBIM IJIAA YTCHMUA. JTa JEeKCUKa TaK K€ ITIOMOraeT B
BBITIOJTHEHUU OJHOM M3 (PYHKIIMA JTaHHOTO BHJA TEKCTOB, a MMEHHO ()YHKIIUU
BO3HCﬁCTBHH Ha 4YUTaTCIIA. I[aHHaH q)yHKI_II/IH ABIIACTCA €€ OJHHMM BaXKHBIM
(bakTOpoM, KOTOPBIN MO3BOJISIET TOBOPUTH O TOM, YTO HAYYHO-TIOMYJISPHBIN CTUITH
BCC KC ABJIACTCA OTACIBbHBIM OT HAYYHOTO, (I)YHKI_II/IOHaJ'IBHBIM CTHUIJICM.

41 HaKOHCI paCCMOTPHUM ITOCJICAHEC BAKHOC OTJIIMYHUC HAYYHBIX TCKCTOB OT
Hay4YHO-IIOITIYJIAPHBIX. OTUM BaXHBIM OTJIMYHEM SIBIISIETCS KIIMIIUPOBAHHOCTD.
HaquLIe TCKCTBI OYCHb KIMIIWPOBAHBLI, B HHX HCIOJB3YCTCA OoJbIIIOE
KOJNYECCTBO CJIIOB U CHOBOCOquaHHﬁ, KOTOPLIC ITOBTOPAIOTCSA BO MHOT'MX HAaYUHBIX
pabortax. B kauecTBe mpuMepa MOXKHO MPUBECTH Takue Kiuiie kak: “their result
show...” [61], “further research needed” [60], “according to latest scientific
research” [62], “statistically significant” [62] u T. .

Takas KIMIIMPOBAHHOCTH OOOCHOBAaHA TEM, YTO MPU HAMMCAHWU HAYIHOU
paboThI CylIeCTBYEeT HEOOXOAUMOCTh CIIEIOBAaTh CTPOrOil CTPYKTYPHUPOBAHHOCTH,
HCBO3MOJXHO BBIXOIUTb 3da PpPaMKH HAYYHOI'O A3bIKa MW CJICAYCT CO6J’IIOI[aTI)

GyHKUMOHATIBHYIO 3a7a4y CTWJIA, a UMEHHO NepenaBath nHpopmanuio. HayuHo-

34



MOIYJIAPHBIC TCKCTHI HAITMCAHbI 60)166 CBO6OI[HBIM SI3BIKOM, OHHU HC KJIMIIUPOBAHBI
¥ HE HAMMCaHBI MO MIa0JIO0HYy. DTO TaKXKe CBSA3aHO C (PYHKIMEH BO3IEHUCTBUS, TaK
KaK TCKCTbI, KOTOPBIC HAIIOJHCHbBI KINIIUPOBAHHBIMHA (bpa?)aMI/I CJIOXKHEC
BOCIIPUHUMATD, a, CJIICA0OBATCIIBHO, X MCHEC MHTCPCCHO YHUTATD.

HaquHe N HAYYHO-MIOIIYJIAPHBIC TCKCTBI CHJIIBHO OTJIHWYAalOTCA Ha
JICKCUYCCKOM YPOBHC, HO 3TO BCC CIIC HEC IMO3BOJIACT HAM C MOJIHOM YBEPCHHOCTBIO
3a4BUTb, 4TO Hay‘-IHO-HOHyJIHpHHﬁ CTHUJIb ABJIACTCA OTACIbHBIM CI)YHKHI/IOHEIJ'IBHBIM
CTHUJICEM. I{anee pacCMOTpUM OTIIHNYUSA MCKAY HAYYHO-IIOIYJIIPHBIMU M HAYYHBIMU
TCKCTaMH Ha I'paMMAaTH4YCCKOM YPOBHC.

BaxHBEIM acmekToM Kak HAayYHBIX, TaK W HAYYHO-IIOIIYJAPHBIX TCKCTOB
ABIIIETC ciabas BBIPA’KCHHOCTL POJIK aBTOpa TCKCTaA. HaHHaﬂ 0COOEHHOCTD
MPOSIBIIAIETCS B KCIOJIb30BAHUM OOJBIIOTO KOJIMYECTBA OE3TUYHBIX (PopM
riarojgoB. B kauecTBe IMpuMEpa MOKHO IIPHUBCCTHU OTPBIBKH H3 cTaren Hay4HOTI'O
crwis:  “Until the beginning of the 1950s, analytical chemists applied
methodologies, which were based mainly on simple and routine observations”
[60], a Taxke u3 HayuHO-TIOMYJIAPHBIX cTaTei: “To make ununpentium, the team of
physicists working at GSI bombarded a thin film of americium—another synthetic
element, with 95 protons—with calcium ions, which have 20 protons each. The
bombardment fuses the nuclei of the americium atoms with the nuclei of the
calcium atoms to make a new, single, 115-proton nucleus” [58].

B o6oux mpumepax XOpOIIO BHJHO, YTO TEKCT OOE3JIMYEH, POJb aBTOpa
ATOTO TEKCTa OTBOJAWTCS HAa BTOpOM Iuiad. Hampumep, B OTpbIBKE W3 HAy4YHOU
CTaTbH aBTOP HC YKa3bIBACT, YTO OH IIPOBCJI IMOMCK I/IH(l)OpMaI_II/II/I 1 BBISICHHUII
(bakKThl, KOTOPBIE U3JIOKEHBI J1ajiee. ITO MPOU3OILIO TOTOMY, YTO HAYYHBIN CTUITh
noapasymMceBacT 00€e3IMuYrBaHue TCKCTA, aBTOP AAHHOI'O TCKCTa HC BAXXCH, BaKHaA
JuIh cama uHGoOpMaIms, KOTopas 3aJoXeHa B JTOM TekcTe. 1o ke camoe
IMPOCIICKUBACTCA U B HAYUYHO-TIOITYJIAPHBIX CTAaThAX. ABTOp TaK K€ HH pPa3y 34 BCChb
OTPBIBOK, Jla M 3a BCIO CTaThlo, KOTOpas OepeTcsi B KayecTBe NpuMepa, He
YIOOMHHACT CBOKO TOYKY 3PCHHUA IO JAHHOMY BOIIPOCY, HC BBICKA3BIBACT CBOCTO

MHEHHUS. ABTOp NUIIb Nepeaaer MHpopMaluio, a He uHTepnperupyer ee. [lo
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HameMy MHCHHIO, 3TO OJHO M3 CaMbIX BaXHbIX CXOACTB MCKAY HAYYHBIMH H
Hay4YHO-IIOIIYJIAPHBIMU TCKCTAMHU.

BaxxupIM oTianumem HAaY4YHBIX TCKCTOB OT HAYYHO-IIOIYJIAPHBIX ABJISICTCA
CHUHTAKCHC. HpeI[JIOH(eHI/IH B HAYYHBIX TCKCTAax 4acCTO 6BIBaIOT O4YCHb JJIMHHBIMU,
CO CJIIOKHBIMU T'PAMMATHYCCKUMHU KOHCTPYKIOUAMU WKW MIWMHHBIMU HOCIIOYKaMH
OJHOPOJHBIX YJIEHOB mpemnokenus. [IpuBemem npumep: “By comparing the
reactivities of alcohols and alkanes towards TBHP radical oxidation and non-
radical Gif oxidation, we bring additional evidence regarding the non-radical
nature of Gif chemistry” [51].

B JaHHOM IIPUMEPE MOKHO 3aMCTHUTD, YTO IPCAJTIOKCHUC OYCHDb IJIMHHOC, B
HEM BCTpedaeTcss OOJbIoe 4Yuciio omHopomHbix wieHoB (“alcohols”, “alkanes”,
“radical oxidation”, “non-radical Gif oxidation”), camo mpemnoxxeHue sBISETCS
ABYCOCTABHBIM UM HAYMHACTCA C IMPUAATOUYHOI'O IIPCAIOKCHUA. Bce 310 roBOpHUT O
CJIO’KHOU FpaMMaTquCKOﬁ CTPYKTYPC IMIPCIATIO0OKCHHA, UYTO CBOMCTBEHHO BCEM
Hay4YHBIM TCKCTaM. Mpgb1 CUuTacM, 4TO 3TO CBA3AHO C TEM, YTO HAYUYHBIC TCKCTBLI
IMOCBAIICHBI OYCHL CCPLC3HBIM HAYYHBIM BOIIpOCaM, N BCA I/IH(bOpMaHI/I}I B TaKHUX
TEKCTaX B3aMMOCBS3aHA. OJTO INPpUBOAUT K TOMY, YTO KOPOTKHC IIPCHAJIOKCHUA
COCANHAIOTCA 110 CMBICIIY B 60nee JIMHHBIC U TPAaMMATHUYCCKH CJIOKHBIC.

B oTimmuuu ot HAaY4YHBbIX, B HAYYHO-TIOIIYJIAPHBIX TCKCTAX IIPCAJIOKCHUA CO
CI0XXKHOM TpaMMaTUYECKOM CTPYKTYypOW BCTpedaroTcs peako. Paccmorpum
Heckoabko mpumepoB: “The boxes are for elements that the IUPAC hasn't yet
confirmed actually exist” [58] u “The discovery of a new kind of carbon came as a
stunning surprise to most scientists” [59].

O6a npuMepa MoKa3bIBAIOT, YTO CUHTAKCHUC B HAYYHO-TIOMYJISIPHBIX TEKCTaX
npouic B HaAy4YHBIX. Tem He MeHee B TEKcTax JAHHOTI'O BHAa BCC K€ BCTPCUAIOTCA
NPEUTOKEHUST CO CIIOKHOM CTpyKTypo#, Hampumep, “Look in any chemistry
textbook and youll read that for centuries research showed carbon came in just
two basic structures: hard, sparkling diamond, whose carbon atoms are arranged
in little pyramids; and dull, soft, slippery graphite, which consists of sheets of

carbon-atom hexagons” [59]. ¥V »Toro mnpeniokeHus MAOBOJIBHO CIIOXKHBIN
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CUHTAKCHUC, HO TAKUE MPUMEPBI CKOPEE HCKIIOYEHHUS U3 MpaBWl. BOJbIIMHCTBO
aBTOPOB HAYYHO-TIONYJIAPHBIX TEKCTOB CTPEMSTCS YOPOCTUTH CHHTAKCUC U
rpaMMaTHYECKH YMPOCTUTH MPEAJIOKEHUs. DTO CBSI3aHO C TEM, YTO JIaHHbBIE
TEKCTbl pAacCUMTaHbl Ha WHIMPOKUA KPYr 4YWTaTENe, a JIMHHBIE U CIIOXKHbBIE
MPEIOKEHHSI MOTYT OTIYTHYTh YeJIOBeKa OT TEKCTa, OH MOXKET CTaTh CJIOKHBIM
JUISL BOCTIPUATUS W JIIOAM HE OYyIyT €ro 4uTaTh. ABTOpPHI HAYYHO-TIOMYJISIPHBIX
TEKCTOB 3aMHTEPECOBAHBI B TOM, UTOOBI MX TEKCTHI MPOYUTAIIO KaK MOKHO OOJIbIIIE
JII0JIeH, B CBSA3U C UEM OHU U YIIPOILAIOT CHHTAKCHC.

Ha ocHOBaHMM BCEro BBIIIEIEPEYUCICHHOIO MOXHO CJENIaTh BBIBOJ, YTO
Halle MPeArnojoKEeHHEe O HEOOXOJMMOCTH pPa3JeleHHUs] HAay4YHO-TOMYJSPHOTO W
HAyYHOTO CTUJIEH SIBIIAECTCS BEPHOU. Mexay HaydHO-TIOMYJISPHBIMU U HAyYHBIMU
TEKCTaMH CYUIECTBYET OO0JBIIOE KOJIUYECTBO PA3IUUMi KaK Ha JIEKCUYECKOM, TaK U
Ha IPAMMaTH4YECKOM YPOBHAX. OJTO I0O3BOJIIET HAM CJAEJATh BBIBOJ O TOM, YTO
HAyYHO-TIOMYJISIPHBINA CTUJIB SIBIIAETCS OTJACIbHBIM (PYHKIIMOHAIBHBIM CTUJIEM, a HE
NOJCTUJIEM HAay4yHOro cTwid. B crnenyromeM mnaparpadge Mbl paccMOTPUM
OCHOBHBIE TPYAHOCTH TNpU NEPEBOJEC HAYUYHO-IOIMYJSIPHBIX TEKCTOB Ha Oasze

TEKCTOB B 00JIACTH XUMHH.

2.3. TpyaHocTu npu nepeBojie HAY4YHO-NOMYJISIPHBIX TEKCTOB
U MYyTH UX pelieHust

Kax Op1710 ckazaHo HaMH paHee, OCHOBHBIMU TPYAHOCTSIMH TPU TIEPEBOJIEC
HAyYHO-TIOMYJISAPHBIX ~TEKCTOB  SBJISICTCS TEPEBOJ, TEPMUHOB W  TIEPEBOJ
dbpa3eonoruueckux eauHuIl U MeTadop. B HEKOTOpHIX ciaydasx, I TepeBoja
TEPMUHOB, (Pa3COJIOTHYECKUX €JAUHHI] WK MeTapop MOXKHO OOpaTUThCS K
MIEPBUYHOMY TEKCTY, Ha OCHOBE KOTOpPOTO ObLla HamucaHa CTaThsl, B KOTOPOM
BO3HHUKJIM TPYAHOCTH TIPU TEepeBoje. B MEepBUYHOM TEKCTE MOXHO TOHSTH, B
KaKOM KOHTEKCTE HCIIOJIH30BaJICS TOT WU MHOW TEPMUH WK (pa3eosorundaecKas
CAMHMIIA, YTO MOXKET MOMOYb IMPU WX TEPEBOJE, €CIM KOHTEKCT HE IOHSATEH B

NEepeBOIMMON CTaThe. T€M HE MEHee, NaHHBIH Ccrmocod He Bcerga MPUMEHUM.
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PaccmoTpuM crmocoObl TiepeBoia JaHHBIX JICKCHYSCKHX €IUHUI] Ha 0a3e TEKCTOB B
00J1aCTH XMMHH Ha aHTJIMHCKOM SI3bIKE M Ha 0a3e MepeBOIOB ATHX TEKCTOB.

Haunem ¢ mepeBoma TepMHHOB. PaHee HaMu ObUIH BBIACICHBI CIICTYIONIUC
OCHOBHBIC CIIOCOOBI TIEPEBOJIla TEPMHHOB: IOWCK SKBHBAJICHTA, CTPYKTYPHBIH
aHaJIN3, yCTAaHOBJICHUE (DYHKIIMOHATIBHOTO TOX/IECTBA, TPAHCIUTEPAIUS, CO3TaHHE
HOBOro TtepmuHa B [ISl, kanpkupoBaHHe M OMUCATEIbHBIN TepeBoa. Paccmorpum
KQKIIBIM M3 CIOCOOOB TIEPEBO/1a TTOAPOOHEE.

[Touck 3KBUBaJICHTa — 3TO OJWH W3 CaMBIX MPOCTBIX CIIOCOOOB IMEpPeBOa
TepMuHa. [l TOro, 4YTOOBI BBHINOJHHUTH JIAHHBIA TEPEBOJ HEOOXOAMMO
BOCIIOJIb30BAThLCS CIICIUATM3UPOBAHHBIMU CJIOBAPSMH 110 TOW WIIM HHOH TEMaTHKH
U HaliTH HauOoJiee MOAXOMAIIMA SKBHUBAJICHT JI1 TOTO WJIM HWHOTO TEPMUHA.
Paccmotpum ciemyromuii mpumep: “atom nucleus” [53], uto ciaexyeTr nepeBectu
KaKk «iopa amoma». JJaHHBIA TepeBOJ SBISICTCSA YCTOSIBIIAMCS M HMCIOJb3YeTCS
JUIS TIEpeBOJla JIAaHHOTO TepMHuHa. M3 3TOro MOXXHO clenaTh BBIBOJA, YTO OH
SIBIIICTCS] HAarOO0JIee TOIXO AIIIMM SKBHBAICHTOM.

[TpuBenem eme oaun npumep: “supply chain” [56], yto MoxHO mepeBecTH
KaK <«IUHUSL NOCMABOK», YTO SIBIIACTCSA TaKXKE YCTOSBIIMMCS IIEPEBOJIOM IS
JaHHOTO TEpMHUHA, a, CJCJAOBaTEIbHO, SBISETCS HAWOOJIEe TIOIXOMISIINAM
9KBHUBAJICHTOM, KOTOPBIN CJIeyeT UCTIOJIB30BaTh IIPU TIEPEBOJIC.

Jlamee pacCMOTpPHM TICPEBOJ TPH TIOMOINM CTPYKTYPHOI'O aHaJu3a.
Paccmotpum nipumep: “on-demand drugs” [56]. [IpubernyB k aHaInu3y, Mbl BUIUM,
910 ON-demand MOXKHO MEepPEeBECTH KaK «no mpebosanuto». TeM He MeHee epeBO/
nekapcmea no  mpeOoganulo  SBISETCS HEKAYeCTBEHHBIM. MBI  TIpeiiaraem
CIEIYIONMH TIEPEeBOJl JAHHOTO TEPMHUHA «HEoOX0O0uMvle 6am 6 OAHHbIl
KOHKPEemHblll MOMeHM JeKkapcmaay. [Ipy TakoM MepeBoie COXPaHSIETCsl UCXO/THBIH
CMBICJI, KOTOPBIA OBLT 3aJI0)KCH B OpPWUTHHAJIC, W IMPH OTOM OH JOCTATOYHO
TTOHSATHBIN U HECTIOXKHBIN 151 IOHUMAaHHS.

Caenyronuii cnoco0, Mpu MOMOIIM KOTOPOr0 MOYHO MEPEBECTH TSPMUH —
3TO YCTAaHOBJICHWE (YHKIIMOHAJIBHOTO TOXACCTBA. IIpeKpacHBIM MPUMEPOM

JAHHOTO croco0a mepeBoja sBISETCS CleAyronmid mnepeBon tepmuua: “living
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cell” — «orcusasn knemxay» [56]. Iy nepeBojia JaHHOTO TEPMUHA HEOOXOAMMBI XOTS
Obl MUHUMAJbHBIE TIO3HAHWA B OOJACTH OWOJOTMM W XUMHH W YMEHHE
OTOXAECTBJISITh TEPMUH W3 OJHOTO SI3bIKA C TAaKUM € TEPMUHOM M3 JIPYroro
s3bIKa, YTO BHJHO B TepeBoie. Eciam dYenmoBek pacrosaraeT ONnpeacICHHBIM
YpPOBHEM 3HaHUW B TOW WJIM MHOW 00JIACTH OH CMOXKET MEPEBECTH TOT WJIM UHOMU
TepMUH 0€3 TOMOIIH CJIOBApEH, UCXOSl U3 KOHTEKCTa TEKCTa.

Jlamee paccMOTpuM  Ccmoco0 TEpeBojla TEPMHUHOB TIPH  ITOMOIIH
TpaHCIuTepaluu. PaccMOTpuM cleaylomuid mpuMmep: “ununoctium” [66], uto
MOXHO TIEPEBECTH TPU TIOMOINU TPAHCIUTEPAMH CISAYIOIMMM 00pa3oM —
«yHyHoxkmuym». Bo BpeMs wucciemoBaHHMs HaMH OBIJIO 3aMEUEHO, YTO TIPH
NepeBoic  TEPMUHOB B  HAYYHO-TIONMYJISIPHBIX ~ CTAaThsIX  TpaHCIUTEpalus
IpUMEHSETCS peaKo. Yare Bcero MCIob3yeTcs OMMCATENbHBIN TIEPEBO WIIH KE
KaJIbLKUPOBAHHUE.

PaccmoTpum npuMepsl KadbKHUPOBAaHUS TPHU TEPEBOJIEC TEPMHUHOB: “‘Mars
rover” — «mapcoxooy, “periodic table” — «nepuoouuecrxas mabauya» [52] u T. 1.
KanbkupoBanue npu nepeBojie TEPMUHOB CIIEYET MPUMEHITh B TOM Cllydae, ecliv
HEO0OXOJMMO JaTh MEPEBOJ TEPMUHA U TP TOM COXPAHUTH CMBICI, KOTOPBIA OBII
B HEM 3JI0KEH MPU MTOMOIIU JTEKCUUECKUX SUHUIL APYTOTO A3BIKA.

M mnakoHen mocieaHui cmoco0 mepeBoja TEPMUHOB, KOTOPBIM OBLI
WCITOJIb30BaH HAaMU TIPW TEPEBOJIC HAyYHO-TIOMYJISIPHBIX TEKCTOB B 00JIaCcTH
XMMHH — 3TO OmNMcareNbHblid nepeBoa. [Ipusemem mnpumep: “3D renderings of
proteins” [64], 4yTo MOKHO MEPEBECTH MPHU IMOMOIIU OIMHKCATEILHOrO IepeBoia Kak
«BOCCO30AHHASL 8 MPEXMEPHOM NPOCMPAHCIEE CMPYKMYPHASL 00010YKA DENKO8Y.
B naHHOM mpuMepe BHIHO, YTO OMHUcaTeIbHbIN epeBo Tepmuna “3D renderings”
MIOMOT B TIepeaade CMBICIA, KOTOPBIA OBbLT 3aJI0)KEH B TEPMHHE HA AHTIIMHCKOM
S3BIKE U clieTial ero 0oJiee MOHATHBIM JIJIS ITUPOKOTO Kpyra YhTaTesei.

[lepeBoa TEpMHUHOB SIBJISETCS JUIIH OJHON W3 MPOOJIEM, C KOTOPOH MOXKET
CTOJIKHYThCS TIEPEBOAYMK TPH padOTe ¢ HAyYHO-TOMYJSPHBIM TEeKCTOM. Ere
OIHOM mpoOJieMOM, Kak TOBOPWJIOCH HaMU paHee, SBIACTCS IEPEBOJ

dbpazeosornueckux eauHul]; U Meradgop. Hamu ObLIM BBIIEICHBI CIEAYIONINE
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CIOCOOBI WX TEpPeBOJa: TMEPEBOJ MPH TMOMOIIM IMOJTHOTO SKBUBAJICHTA, TOWCK
YaCTUYHOTO (hPa3eoIOTHIECKOTO SKBUBAJICHTA, OMHUCATEIbHBIN TMEPEBOA, METO
KaTbKAPOBAHUS, a TaKKe JEKCHYEeCKH TmepeBod. PaccMoTpuM Kaxaplidi u3
BBITIICTICPEUNCIICHHBIX CIIOCOOOB IMepeBojia Ha 0a3ze MPUMEPOB U3 MEPEBEICHHBIX
HaMH TEKCTOB.

Haunem ¢ mepeBoja mpu MOMOIIM KCIIOJIB30BaHUS IOJIHOTO SKBUBAJICHTA.
Paccmotpum cienyrommid mpuMep: “raise your glass to the periodic table” [68]. B
JaHHOM ciy4ae y (pas3eojgoruzma “raise your glass” cymiecTByeT IOJIHBIH
HKBHUBAJICHT HA PYCCKOM SI3bIKE, & UMEHHO (hpa3eosoTu3M «nooHumem bokanvl». B
CBSI3M C OTHUM JAaHHOE CJOBOCOYETAaHHE CIEIYEeT TMEePEeBECTH KaK «HnOOHUMEM
OoKabl 3a NEPUOOUUECKYI0 MADTUYYY.

Emte ogun nmpumep 3to nepesoa ppaseonorusma “red planet” [52], xoTopsii
4acTO HCHOJIb3yeTcs JIOJAbMU g omucanus Mapca. B pycckom si3bike ecTh
YCTOSIBIIMICST SKBUBAJICHT, IIPU MOMOIIK KOTOPOTO CJENYET MEPEBOAUTH JAHHBIN
¢bpazeonorusm, a UMEHHO «KpacHas nianemay. Jis Toro, 4ToOBl Y3HATH €CTh JIH Y
TOTO UJIM UHOTO (pa3eosIoru3Ma YCTOSBIIUNCS MEPEBO] UITU K€ HET MIEPEBOTUNKY
CJIEIyeT BOCIIOJIB30BATHCS CIICIIMATU3UPOBAHHBIMU CIIOBAPSIMUA, W TPU HATHYNAN
YCTOSIBIIIETOCS  DKBUBAJICHTAa UCIOJIb30BaTh HMEHHO €ro. OJTOT Croco0
bpazeonornuecKux eIMHUIl ObLIT UCITOJIH30BAaH HAMU B X0J1e pabOThI yalie Bcero. Y
OONBIIMHCTBA M3 (PPa3eosOTU3MOB, KOTOPbIE Mbl BCTpPEYald B TEKCTaxX ObLI
YCTOSIBLIMICS TIEPEBOI.

Crnenyromuii crioco0 nepeBojia (ppa3eosornyeckux eauHuI] U MeTadop — 3To
MOWCK YaCTUYHOTO (Dpa3eosOTHYECKOro OJKBUBajJeHTAa. [lpuBenem mpumep:
“Cadmium, are you looking a bit chubbier these days?” [57]. B nanHoM mipumMepe
UCIIOJIBL3YyeTCsl cioBO  “Chubbier” uro MoxHO TmepeBecTH Kak «nyxiee», HO
JOCTIOBHBIN MEPEBOJ] JAHHOTO MPEAJIOKEHUS KaK «KAOMUL, Mbl 8bI2TIAOULLL NYXJlee
6 Hawiu OHU» HE COOTBETCTBYET HOPMaM PYCCKOTO SI3bIKa M 'y JTaHHOW MeTadopbl
HET YCTOSIBIIETOCS MepeBojia. B CBS3U ¢ 3TUM MbI BOCIOJIB30BAIMCH YaCTUIHBIM
DKBUBAJICHTOM M TIEPEBEIM JAHHOE TPEIJIOKEHHE KaK «KAOMUU, Mbl 2JNHCY

npubasun 6 eece?». llpu naHHOM TIepeBOIe HAMU ObLII COXPAHEH CMBICII, KOTOPHIN

40



ObLI 3aJI0KEH B OPHUIMHAJNE, U NPENJIOKEHHE COOTBETCTBYET HOPMAM PYCCKOIrO
A3bIKA.

Hanee paccMoTpuM mnepeBoj] (ppa3eoJornyecKux eauHull U Metadop npu
MIOMOIIIM OMHUCATEIBHOTO MepeBoja. Paccmorpum crienyrommii npumep: “We work
at the speed of science. The rest of the world works at the speed of Instagram”
[52]. B maHHOM OTpBIBKE M3 TEKCTa CPaBHUBACTCS CKOPOCTh PaOOThl HAYKU H
CKOpOCTh pacmpocTpaHeHus: uH(pOpMalnuu B UHTepHEeTe. HWHTepHET 31ech
npeacrasiieH «MHcTarpaMoM», OTHOW U3 CaMbIX MOIYJISIPHBIX COUUANIBHBIX CETEH
B Mupe. TeM He MeHee, YATaTeNb MOXKET HE 3HATh O TAHHOM COLUAIIBHOM CETH, U
JUISL TOTO YTOOBI COXPAHUTh CMBICI U OOpPa3HOCTh OPUTMHAIBHON METa(ophl
MOHO HCIIOJIb30BaTh OIHKCATENIbHBIM NEepeBOJA. MBI MpeajaraemM CIeayromun
nepeBo JaHHOM (ppazeosornyeckor enuHulbl: «Mbl pabomaem co ckopocmu, HA
KOmopyto cnocoben HayuHwviti mup. OcmanvHou mup pabomaem cO CKOPOCHbIO
coyuanvuelx cemeu, makux Kaxk «HMucmaepamy»». llpu JaHHOM MEpPEBOJE MbI
UCIIOJIB30BAIM OMUCAHHUE «CO CKOPOCMbIO COYUANbHBIX Ccemell, MAaKux Kak
«HUncmaepam»» s TOro, 4TOOBI TEKCT CTan Oosiee MOHSATEH Oojee HMIMPOKOMY
Kpyry uutareneil. Ilpu sToM HamMu ObUT COXpaHEH CMBICH OPUTHMHAIBHOIO
BBICKA3bIBaHUS U €r0 00OPa3HOCTD.

Eme onun cnoco6 nepeBoaa (hpazeonoruyeckux eauHuI] U Metadop — 3TO
KAJIbKUPOBAHHUE. ODTO TIOCIOBHBIM MEpPEBOJ, YTO MOXKET IMPUBECTH K IOTEpe
o0pa3HOCTH, HO TepeaaTh cMbIC. B Hareit paboTe Mbl HE CTOJIKHYIUCH C JAHHBIM
Croco0OM TEpeBO/ia, HO TEM HE MEHEe OH HCIOJb3yeTcs Nmpu nepeBoze. MHorna
HEBO3MOXHO TepeaaTh 00pa3HOCTh (PPa3eoqOrnuecKor eTUHULIbI, U MeTadopHhl,
WIN Y OIpe/ieJIeHHON (ppa3eosornueckoil eAMHUIIBI HE CYIIECTBYET YCTOSIBLIETOCS
nepeBoJia, 4YTO MPUBOJUT K HCIOJIB30BAaHUIO KalbkupoBanus. [lo Hamemy
MHEHHUIO, 3TO JAJICKO HE CaMbIi yIauyHbIM croco0 mepeBojia (hpa3eoJorndecKux
CIMHMII, HO WHOT/Ia OH SIBJISIETCS €MHCTBEHHBIM CIIOCOOOM M30€KaTh MCKAKCHUS
CMBICJIa OPUTUHAIIBHOTO TEKCTA.

N wHakoHern, TmOCHENHUI pPACCMOTPEHHBIM HaMU CIOCOO TEepeBoja

dbpazeosioruueckux eIuHUI] U Metadop — 3To Jekcudeckuit nepeBoi. [Ipu Takom
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NEPEBOJIE €IMHUIIA OJJHOTO SA3bIKA, KOTOpPAas COCTOMT U3 HECKOJIBKUX CJIIOB MOKET
OBITh TEpPEBE/ICHa Ha JAPYrol s3bIK, OJHHM CJIOBOM. PaccMoTpum cremayronui
npumep: “Article About Food Chemistry Has "Serial Stupidities”” [63]. B nanHoM
npuMmepe ciioBocouetanue ‘“‘serial stupidities” moxHO mepemaTh KakK «HnOIHA
enynocmeti». Ho gaHHOe clioBOCOYETaHME BO3MOXKHO TEpeNaTh, OJHUM CIOBOM.
MpI niepeBenu TaHHOE MPEJIOKEHUE CIEAYIOIUM 00pa3oM: «cmamvs 0 nuyesol
xumuu opeoosas. Ilpu ganHoM cmocoOe mepeBoAa coxpaHsiercss o0pa3HOCTb, a
caMO TIPEIJIOKEHUE CTAHOBHUTCS OoJiee MPOCTHIM [JIsl MOHUMAaHUSA. DTO TaKXKe
MO3BOJISIET COXPAHUTh PA3rOBOPHOCTh OPUTMHANA, TaK KaK MPU MEPEBOAE JAHHOU
(dbpasbl CIOBaMU «noJIHA 27lynocmeli OHa cTajia Obl HEUTpaIbHOM.

IToaBOAS UTOT BCETO BBIIECKA3aHHOIO MOYKHO CHEJIaTh BBIBOJ, YTO IIEPEBOJ
TEPMUHOB, (PPA3COJIOTMUECKUX EOUHULl U MeTapop — 3TO OAHM H3 TJIABHBIX
TPYAHOCTEH, C KOTOPBIMHM CTaJKHMBAETCS NEPEBOJYUK NpU paboTe ¢ HaAy4yHO-
nonyJasipHeIMH TekcTamu. Ho, TeM He MeHee, y JaHHBIX MpoOJieM eCTh HECKOIBKO

pELIeHH, KOTOPbIE MOTYT IOMOYb PEIIUTh UX U O0JErYUTh NEPEBO/I.

BbiBOABI 10 BTOPOH IJ1aBe

Bo Bropoif rnaBe Hamieii pa®OThl MBI OTBETHJIM Ha Psi BOIPOCOB
KacaTelbHO HAYYHO-TIOMYJIAPHBIX TEKCTOB. B mepBoM maparpade Mbl BBISICHUIIH,
YTO HAYYHO-TIOMYJISIPHBIE TEKCTHI SIBJISIFOTCS BTOPUYHBIMH TEKCTaMHU. Y HHUX €CTh
psil OCOOEHHOCTEHM, KOTOpBIE MO3BOJIAIOT HaM cjenaTh JaHHBIA BbIBOJA. OHH
3aBUCHUMBI OT MEPBUYHBIX TEKCTOB, OHU (DYHKIIMOHAJIHLHO-HECAMOCTOSTENIbHBI, B
HUX Npeo0JiajaeT yyKoe 3HaHUE U T. 1.

Bo BTOpoM maparpade Mbl BBIACHWIM, YTO HAYYHO-TIOMYJISIPHBIA CTHIIb
CleAyeT CUMUTaTh OTJAEIBHBIM OT HAy4YHOro (PYHKIMOHAJIbHOTO CTWis. HaydHo-
MONYJISIPHBIE U HAYYHBIE TEKCThl OTJIMYAIOTCS KaK Ha JIGKCMYECKOM YpPOBHE (B
HAyYHO-TIOMYJISIPHBIX TEKCTAaX HCIOJIB3YIOTCS 0oJiee MPOCThIe TEPMHUHBI, B HHUX
MCIOJIB3YETCSI CTUJIMCTUYECKU OKpPAIIEHHAs JIEKCUKA, HAYYHO-TIOMYJIIPHBIE TEKCTHI
MEHE€ KJIMIIUPOBaHbI), TAK U HA TPAMMATUYECKOM YPOBHE (CHHTAaKCHC B HAy4HO-

NOMYJISIPHBIX TEKCTAX MPOLIE, YEM B HAYUHBIX, TEKCT 00e31u4eH). IMeHHO JaHHbIe
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pa3nuyus MO3BOJISIIOT HAM CJIeJIaTh BBIBOJ O TOM, YTO HAYYHO-TOITYJISIPHBINA CTHJIb
CJIEyeT CUMTATh OTJECIBbHBIM OT HAYYHOTO (DYHKIIMOHAIBHBIM CTUJIEM.

B Tpethem nmaparpade Hamu ObUTH pPaCCMOTPEHBI IBE OCHOBHbBIE TPYIHOCTH,
C KOTOPBIMH CTaJKMBAETCS MEPEBOAYMK B X0/1€ PaOOTHI HAJl HAYYHO-TOIMYJISIPHBIM
TEKCTOM. A MMEHHO MEpPEeBOJ] TEPMUHOB, (Hpa3eoOrHuecKux eAUHUI] U MeTadop.
Ha ocHoBaHuu Bcel M3ydeHHOW MH(POPMALIMU MOXHO CHI€NaTh BBIBOJA O TOM, UTO
HanboJIee 4acTO BCTPEUAIOIIMMCS CIOCOOOM TMEepeBO/Ia TEPMUHOB SIBIISICTCS TTOMCK
HKBUBAJIEHTA. DTOT CIOCOO Yallle BCEro MCIOJIb30BAJICS HAMHU B X0/1€ pabOThI JJIst
NepeBo/ia TOro Wim uHoro tepmuHa. Ilpu nepeBone (ppazeonoruuecKkux eIuHUL U
MeTadop TakKe yalle BCero ObUIM HCIOJIb30BaHbl 3KBUBAJIEHTHI, YTO TOBOPUT O
TOM, YTO y MHOTHX (Ppa3eoJOruuecKuX €IuHUI] U MeTadop, C KOTOPHIMU MOXKET
CTOJIKHYThCS TEPEBOJYHK B XO0J€ pabOThl, B OOJIBIIMHCTBE CIYy4aeB YXKE €CTh
YCTOSIBIIUICS TEPEBOA, Il TMOUCKA KOTOPOro HEOOXOJUMO BOCIOJIB30BATHCA
CHEUAIN3UPOBAHHBIMKA  CIIOBapsIMU. MBI Takke BBIICHWIM, 4YTO HAay4HO-
NOMYJISIPHBIE TEKCTHI SIBISIOTCS BTOPUYHBIMH, U3 YETO MOKHO CHIEJIaTh BBIBOJ O
TOM, YTO BTOPUYHBIE TEKCTHI O0OJIEE TPYIHBI JUIsI IEPEBOJIA. DTO CBA3AHO C TEM, YTO
BO BTOPUYHBIX TEKCTaX Yallle UCTIOIb3YETCS SMOIMOHAIBHO-OKPAIICHHAS! JIEKCUKA,
C IEPEeBOJOM KOTOPOM MOIYT BO3HUKHYThb psif cioxHocren. llepeBon
¢dpazeonornueckux eAMHULl U MeTadop — 3TO OAHA U3 JAHHBIX CIOXKHOCTed. M3
ATOTO MOYKHO CHENATh BBIBOJ, YTO BTOPHUYHOCTHh TEKCTAa YCIOKHSET MPOLIECC €ro
[IepeBo/a.

Ha ocHOBaHMM BCEro BBIIECKA3aHHOTO MOHO CAENATh CIEAYIOLIUE
BBIBO/Ibl: HAYYHO-TIOMYJIAPHBIE TEKCTHI SBIISIOTCS BTOPUYHBIMU TEKCTAMH, HAYYHO-
HOMYJISIPHBIM CTUJIb CTOUT CUYUTATh OTAEIbHBIM (DYHKIMOHAJIBHBIM CTUJIEM, a
TaK)Xe TO, UTO MPHU MEPEBOJIE TEPMUHOB, (PPa3eoJOrHuecKuX eAUHUL U MeTadop B
JAHHOM BHJI€ TEKCTOB HEOOXOIMMO TOJb30BaThCS CHEIUATHU3UPOBAHHBIMU
CIIOBapsIMH JJIi TOTO, YTOOBI MEPEBECTH JAHHBIE TEKCThl KaK MOXHO TOYHEE U

KOppEKTHEE.

43



3AK/IIOYEHUE

B coBpeMeHHOM SI3bIKO3HAHUU BCE €IIIe HE CYIIECTBYET YETKUX OTBETOB HA
JBa BOIIPOCa, KOTOPBIA KacarOTCAd HAyYHO-TOMYJIsIpHOro CTwiisd. IlepBbIi —
SBJIIFOTCS.  JIW  HAyYHO-TIOMYJISIPHBIE TEKCTHI BTOPWYHBIMH WU BCE IKE
NEePBUYHBIMHA? A Tak)Ke BTOPOW BOIPOC. SABISCTCS JIM JAHHBIM CTHIIb OTIACITBHBIM
(GYHKIIMOHAIBHBIM CTHJIEM HJIM BCE TIOJICTUIIEM HAy4YHOTO.

CymiecTByIOT pas3IWyHbie MHEHUS TO JaHHBIM BompocaM. Hekotopsie
YYCHBIC CYHMTAIOT, YTO HAYYHO-TIONMYJSIPHBIA CTHJIb BCE JKE€ HEIb3sl CUMUTATh
OTIICTILHBIM CTHJIEM, HECMOTpPS Ha €ro OTIWYHS ¢ Hay4dHbIM. J[pyrue ydeHbIe
TOBOPAT, YTO MEXIy HUMH BCE€ K€ JOCTAaTOYHO OTIMYHMA, YTOOBI HE CUNUTATH
Hay4YHO-TIOMYJISIPHBIN CTHJIb BCETO JIMIIb MMOJCTUIIEM Hay4dHOTro. TO ke Kacaercs u
BTOPHUYHOCTH HAYYHO-TIOMYJISIPHBIX TEKCTOB. YUCHBIC TAKXKE Pa3AC/IUINCh HA JBA
jJarepsi, OJHU CUMTAIOT, YTO HAYYHO-TIOMYJSAPHBIC TEKCTHI BCE JKE SIBIISIIOTCS
BTOPUYHBIMH, B TO BpeMs KaK Jpyrue y4eHble C HHMH KaTETOPHUYECKU HE
COIJIACHBI.

B nanHo# paGoTe MBI pelInan OTBETHTh HAa ATH BOIMPOCHI U Ha MaTepHalie
HAyYHO-TIOMYJISIPHBIX TEKCTOB B 00IaCTH XMMHH B UX COMTOCTABICHUH C HAyYHBIMHU
TEKCTaMH W CPaBHUJIM HX OCOOCHHOCTH C TEMH OCOOCHHOCTSMH, KOTOPHIC
BBIJICTISIIOTCS. YUCHBIMA BO BTOPHUYHBIX TEKCTaX. MBI Takke HM3y4YWJId Hay4HO-
MOMYJISIPHBIC W HAYYHBIC TEKCTHl Ha JICKCHYECKOM M TPaMMAaTHYECKOM YpPOBHSX,
9TOOBI BBIACHUTH KaKO€ MECTO HAayYHO-TIOMYJSPHBIA CTUJIb JOJDKEH 3aHUMAaTh B
cucteMe (YHKIIMOHATBHBIX CcTWieH. Hamu Taxoke ObLT BBITIOJHEH IMEPEBOA psa
HAyYHO-TIOMYJISIPHBIX TEKCTOB JUIsI TOTO, YTOOBI OTBETHTHh HA BOIPOC: C KaKUMHU
OCHOBHBIMH TPYJIHOCTSIMH CTaJIKUBACTCS IEPEBOJUMK MpH paboTe HaJ HAy4dHO-
MOMYJISIPHBIMHU TEKCTaMU?

[To oTHOmIEHHWIO K TEPBOMY BOMPOCY, MBI BBISCHWUJIH, YTO Yy HAy4YHO-
MOMYJISIPHBIX TEKCTOB UMEETCS JJOCTATOYHOE KOJIMYECTBO CXOJICTB CO BTOPUYHBIMU
TEKCTaMH, YTO TIO3BOJISICT HaM ¢ OOJIBIION YBEPEHHOCTHIO YTBEPKIATh O TOM, YTO
HAyYHO-TIOMYJISIPHBIE TEKCTHI SIBJSIIOTCS BTOPUYHBIMH, a HE TEPBUYHBIMU

TCKCTaMHM.

44



IIo oTHOmIEHMIO KO BTOPOMY BOIIPOCY, NIPHU AaHajIU3€ TEKCTOB y HAac
CJIOKMJIACh OIpEJETIEHHas ToUKa 3peHns. HayuyHo-nonyJisipHble U HAyYHBIE TEKCTBI
VUMEIOT CJIMIIKOM MHOTO OTJIMYMM Ha JIEKCUYECKOM U T'PAMMATHUYECKOM YPOBHSX
JUISL TOTO, YTOOBI HAyYHO-TOMYJSPHBIA CTHJIb MOXHO OBUIO CYHMTATh JIMIIb
NOJACTHIIEM HAy4yHOro. OHM OTIMYAOTCSA B HUCIIOJIb3YEMOM JIEKCHKE, B CTPYKTYpE
IPEMIOKECHUM, B CIOKHOCTU IPEUIOKEHUN. OTH OTIMYMS IO3BOJSIOT Ham
CHENaTh BBIBOJ, YTO JAHHBIE OTIMYUS IO3BOJISIIOT OTBETUTH HA BONPOC, KOTOPBIN
Obu1 ykazaH Bbllle. [lo HamemMy MHEHMIO, HAYYHO-IIOMYJISIPHBIA CTHIJIb CIIETYET
CUUTATh OTJEIBbHBIM OT HAYYHOT'O (DYHKIIMOHATIEHOTO CTHUJISL.

W nakoHen, HaMH OBLIM BBIJIEJIEHBI OCHOBHBIE TPYAHOCTU NIPHU NEPEBOJE
HAYYHO-TIOMYJISIPHBIX TEKCTOB, & KMEHHO MEPEBOJ TEPMUHOB, (pa3eoJOTHUECKUX
eauHul] 1 Metadop. B xone aHanmsa Mbl BBISICHWIM, YTO Hanboliee AeiCTBEHHBIM
METOJOM MX IIEpEeBOJA SBJIAETCSA NOUCK JKBUBAJIEHTOB, YTO IO3BOJIAET IIEpelaTh
CMBICJI TEKCTa IpU IepeBoje 0e3 OomylleHus BaKHOW HHpopmanuu. Taxxke Mbl
C/eJIaJi BBIBOJI O TOM, YTO BTOPHUYHBIE TEKCTHI OOJIEE CIIOKHBI JJI MEPEBOAA B
CBSI3M C MHCIOJIB30BAHMEM B HHUX OOJIBIIOrO KOJUYECTBA 3SMOIMOHAIBHO-

OKpAILICHHOM JIEKCUKH.
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Archive Gallery: The Exciting Growth
of the Periodic Table

The periodic table of elements, organized
thoughtfully from hydrogen to
ununoctium, is a tribute to the
accomplishments of modern chemistry and
physics. Since Dmitri Mendeleev
developed an early version of the now-
ubiquitous layout in 1869, discovering a
new element has been a surefire way for a
scientist to grab a place in the history
books--and in the pages of Popular
Science.

Showing just how fundamental the
elements are to modern science, the third-
ever issue of PopSci, from August 1872,
included a lengthy essay outlining the
history of the "different sorts of matter,"
predicting correctly that scientists might
continue discovering elements for
"centuries to come."

But it hasn't all been fame and glory.
PopSci announced in 1926 that the first
American had identified a new element,
only to declare later that "illinium" was a
fake. Oh, and there was that time in 1931
when we proudly reported that scientists
could pack up and go home: all the
elements had been found!

New Atomic Charts: February, 1950
The "Atomic Era" was barely five years
old when PopSci published this article on
the new neptunium family of radioactive
elements. Already, "atomic-age
discoveries... have been happening too fast
for the chemistry and physics books to
keep up.” The quest to fill the empty slots
of the periodic table became an obsession
after scientists grasped the awe-inspiring
potential of nuclear energy. In 1950, there
were 96 known chemical elements (today
we have 118.) The U.S. Atomic Energy
Commission had just de-classified four
charts of the radioactive families of
elements, which PopSci painstakingly
reproduced as a permanent reference for
readers. Up for debate was whether the
unstable, lab-made elements were just as

ApxuBHas rajepesi: 3aXBaTbIBalOIIUil pocT
Iepuoanyeckoii TAGTUIIBI

[lepuoanueckas Tabiuia 3JIEMEHTOB,
OpraHM30BaHHAs BIyMUYUBO OT BOJOPOAA 110
YHYHOKTHUYMA, SIBJISICTCS IaHBIO YBAXKEHUS K
JTOCTHKEHUSIM COBPEMEHHON XUMHUH U pu3uKu. C
TexX nop, kak JImutpuii MennaeneeB B 1869 rongy
pa3paboTasl paHHUI BapHaHT HBIHE U3IAHHOTO
MakeTa, OTKPBITHE HOBOT'O 3JIEMEHTa CTaJIO JIJIs
YYEHOTO BEPHBIM CIIOCOOOM 3aHSATh MECTO B
KHHTrax [0 UCTOPUH - M Ha CTpaHULaX KypHaia
«Popular Sciencey.

[TokasbiBasi, HACKOIBKO (yHIAMEHTAIBHBI 3TH
3JIEMEHTHI JIJIs1 COBPEMEHHOW HAYKH, TPETUHN
HOMep xypHasia PopSci, Hauwnas ¢ aBrycra 1872
roJia, BKJIK0YaJl JJIMHHOE 3CCE, OMMCHIBAIOLIEE
HCTOPHIO «PA3HBIX BUJIOB MAaTEPUM, IPABUIBHO
IIPE/ICKA3bIBAOILIEE, UTO YUEHBIE MOT'YT
MIPOJOJIKATH OTKPBIBATH AJIIEMEHTHI «Ha BEKa
BIIEpPENY.

Ho He Bce 3T0 ObLI0 MOI0KUTETBHBIM. POPSCi
00BsBUI B 1926 rony, 4yTo nepBblii aMepUKaHell
OTIpEeICNUI HOBBIM JIEMEHT, TOJIBKO MO3Ke
00BSIBUB, UTO «MJUIMHUW - moanenka. Jla, u ObLio
Takoe BpeMs B 1931 roay, korjga Mbl ¢ TOpJJOCTbIO
COO00IaIH, YTO yYEHbIE MOTYT COOMpATh BEIIU U
PacxXoIUTHCS MO JJOMaM: BCE HJIEMEHTHI ObLIIH
Ha1eHb!!

Hogbie aTomubIe KapThl: ¢eBpanb 1950 roga
AToMHOI Dpe e1Ba UCTIOTHWIOCH MSTh JIET, KOT/1a
PopSci omy0irkoBasa 3Ty CTaTbi0 O HOBOM
HENTYHOBOM CEMENCTBE PaINOAKTUBHBIX
31eMEHTOB. «OTKPBITUS ATOMHOM 3pBHL...
MIPOUCXOJIAT CIUIIKOM OBICTPO JUIsl KHUT 110
XUMHH U (pusukey. [lonck 3anogHeHUs MyCThIX
iene nepuoandeckoi TabauIbl CTa
HAaBSI3UMBOM HJIEEH MOCIIE TOr0, KaK YYEHbIE
YXBaTHJIUCH 3a OJIaroroBeiHbIN MOTeHIHal
sepHoit sHeprun. B 1950 rony HacunTsIBazoch
96 M3BECTHBIX XUMUYECKUX IJIEMEHTOB (CEroIHs
ux y Hac 118). Komuccus CILA no atomHoi
SHEPI'UU TOJBKO YTO JEKIaCCU(PHUIIMPOBAIA
YeThIpe JuarpaMmbl paliOaKTUBHBIX CEMENCTB
3IIEMEHTOB, KOTOpble POPSCI kporoTimBo
BOCIPOU3BeJia B KAYECTBE IMOCTOSHHOTO
CIPaBOYHOI'O MaTepuaa JUlsl YNTaTeNIeH.
OO6cyxaancst BOIpOC O TOM, SIBIISTFOTCS JTH
HecTaOMIIbHBIE, CO3JJaHHbIE B J1a00PaTOPUSIX
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legit as their naturally occurring
counterparts. "With former distinctions
between 'natural’ and ‘artificial' rapidly
vanishing in modern science, the answer
seems to be yes." Read the full story in
New Atomic Charts Reveal Secrets of
Radio-Elements.

Modern Alchemy: March, 1948
Ancient alchemists, including Isaac
Newton, had one desperate ambition:
transform a lesser material into precious
gold. According to this 1948 article, U.S.
"wizards" (also known as radiochemists)
in Tennessee finally succeeded in
manufacturing synthetic, radioactive gold
using cyclotrons and atomic piles, though
the treasure tended to disappear rapidly.
PopSci also published Emilio Segre's
isotope chart, which resembled a "giant
crossword puzzle." The discovery of
isotopes meant that familiar elements
could have unexpected properties. Even
"well-behaved elements like iron and
sulphur may turn into something else
while your back is turned!" Read the full
story in U.S. Alchemists Make Gold.
Building Blocks of Science: November,
1946

PopSci readers have long enjoyed slicing
up the magazine for some DIY
entertainment. This 1946 issue includes a
full-color periodic table that you can cut
out and make into a "Courtines castle.”
The accompanying article contains plenty
of fun facts about rare earths, atomic
weights and nuclear energy. Go ahead and
grab the scissors and tape — if you don't
mind a periodic castle that's missing
elements 97-118. Read the full story in
Building Blocks of Science.

All The Elements Found: December,
1931

Add this to the miles-long list of arrogant
and inaccurate scientific announcements:
In 1931, after the discovery of eka-iodine,
PopSci declares that all the elements have
been discovered. This snarky reader letter
asks what the "poor" researchers will do
with their time now. "'l presume scientists

3JIEMEHTHI CTOJIb JK€ JIETAIbHBIMU, KaK U UX
ecTecTBeHHbIe aHaoru. «[lockonbky npexHue
pa3Iuyus MKy «ECTECTBEHHBIMUY» U
«HCKYCCTBEHHBIMM» OBICTPO MCUE3aI0T B
COBPEMEHHOM HayKe, OTBET Kaxkercs aa». [1oaHbiin
TEKCT CTaTbH Bbl MOYKETE MPOUYUTATh B KHUTE
«HoBble aTOMHBIE KapThl: PACKPHITHE CEKPETOB
PaZO’IIEMEHTOB.

CoBpemenHas ajaxumus: mapt 1948 roaa
JIpeBHUE alnXUMHKH, B TOM uucie u Mcaak
HbroTOH, IMenN 0JJHY OTYASHHYIO aMOUITHIO:
MIPEBPATUTh MEHBIINNA MaTepual B JParolieHHOe
3010T10. CorjtacHo 3T0i cratbe 1948 roxa,
aMEPUKAHCKUM «BOJIIIEOHUKAMY (TaKxke
M3BECTHBIM KaK paguoxuMukam) B TeHHneccu,
HaKOHEIl, Y1aJI0Ch U3TOTOBUTH CHHTETHUYECKOE,
paZAMoOaKTUBHOE 30JI0TO C UCIIOJIb30BAaHUEM
LUKIOTPOHOB U aTOMHBIX CBall, XOTS COKPOBHIIA
MMEIT TeHICHIINIO OBICTPO ucue3ath. POPSCi
TaK)Ke OMyOJIMKOBAI U30TOMHYIO KapTy DMUIHO
Cerpe, KOTOpasi HaTOMUHAIA «TUTAHTCKUHN
KkpoccBopa». OTKpBITHE U30TONIOB 03HAYAJIO, YTO
3HAKOMBIE 3JIEMEHTHI MOTYT 00J1a/1aTh
HEOKUJAaHHBIMU CBOMcTBaMH. J[axke «XOopoIio
ce0s1 3apEKOMEHIOBABIIINE AJIEMEHTBI, TAKHE KaK
JKEJIe30 U cepa, MOT'YT IPEBPATUTHCS BO YTO-TO
Jpyroe, oka Bbl 0TBepHYIUCH»! UnTaiite
MOJIHYIO HCTOPHIO B «30JI0TO JENA0T
aMEPUKAHCKUE AIIXUMUKI.

CrpouTebCcTBO HAYYHBIX 0JIOKOB: HOSIOpPb
1946 rona

Yurarenu POPSCi yxe 1aBHO HACTaXIAIOTCS
HApE3KOM JKypHasia JJisl pa3BJICUCHHS B CTHIIE
«cnenai camy». IToT HOMEp 3a 1946 roa BriItoUaeT
B €051 TTOJTHOLIBETHYIO MEPUOTUICCKYIO TAOJIHILY,
KOTOPYIO MOYKHO BBIp€3aTh U CAENIaTh CBOUMHU
pykamu OymakHbIi 3amMok. ConmyTcTBYIOIIAs
CTaThs COACPKUT MHOXKECTBO 3a0aBHBIX (haKTOB O
PEeIKUX 3eMJISX, aTOMHBIX Becax M siIEpPHOMN
sHepruu. Bo3pMuTe HOXKHUIIBI U JIEHTY - €CJIH HE
BO3pakaeTe MPOTUB MEPUOTUIECKOTO 3aMKa, B
KOTOPOM OTCYTCTBYIOT 3JieMeHThI 97-118.
UwuraiiTe nosHelil paccka3 B «CTpOUTENBHBIX
OJ0KaxX HAYKH.

Bce 3s1emenThI HaiieHbl: nekadps 1931 rona
JloGaBbTe 3TO B CIIHUCOK 3aHOCYUBBIX U HETOUHBIX
Hay4HbBIX 00BsiBIeHui: B 1931 rony, mocne
OTKPBITHS 3Ka-1oaa, POPSCI 00BsBIISET, UTO BCE
AJIEMEHTHI OBUTA OTKPHITHL. B 9TOM HaxpanucTtom
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will devote their spare time searching for
new vitamins to complete the alphabet.”
Anything to keep them from wasting effort
"trying to prove that man came from a
monkey." Which egghead spit in his
coffee? Read the full story in Pity the Poor
Scientists with All the Elements Found.
Artist Paints Rhenium: September,
1931

Like Leonardo da Vinci's Vitruvian Man
or Johannes Vermeer's The Astronomer,
this 1931 painting shows that the merging
of art and science is a beautiful thing.
Charles Bittinger painted the spectrum of
the element rhenium, which had only been
discovered a few years earlier in Germany.
An element's unique spectrum "is the band
of colors produced when a small quantity
of the element is heated to incandescence
and its light broken up by a prism, giving a
rainbowlike effect.” Read the full story in
Artist Paints Spectrum.

American Discovers Hlinium: June,
1926

In 1926, Professor B.S. Hopkins of the
University of Illinois became the first
American to discover a new chemical
element! Or not. "lllinium," named after
his state, turned out to be contaminated
didymium. The elusive element 61 was
finally discovered in 1945 by scientists at
Oak Ridge National Laboratory, who
called it promethium, after the brave Titan
who stole fire from the gods. P.S.: Good
news! "Asthma Cured by Russian.” Read
the full story in American Finds New
Element.

Science Sees, Hears, Counts Atoms:
April, 1924

PopSci received amazing news from Paris
in 1924: "Madame Curie, famous as the
discoverer of radium, had invented a
machine more startling and filled with
more dramatic possibilities than even the
telescope that gave to man his first real
understanding of the sublime wonders of
the heavens"! Whew. This astounding
machine makes it possible to hear and
count the sounds produced as helium

YUTATEIbCKOM MHCHhME 3aJaETCSI BOIIPOCOM, UTO
Tenepb OyayT AenaTh «OeqHbIe)» UCCIeIoBaTeNln
co ceouM BpemeHeM. «Ilonararo, yueHsie
MOCBSITAT CBOE CBOOOHOE BPEMs ITOMCKY HOBBIX
BUTaMUHOB JIJIsl IONONTHEHUS andaButay. Beé, uro
YAEPKUT UX OT TPAThl YCUIIUHU, «IIBITASICH
JI0Ka3aTh, YTO YEJIOBEK MPOU3OMIEI OT 00E3bSHBI».
Kaxkoii siitierosioBeIil UItOHYI B €ro kode?
[Ipoutute nosnyto ucropuro B «XKanb 6eaHbIX
YUEHBIX, TAK KaK BCE 3JIEMEHTBI HalJICHBI.
Xyn0:KHHK pucyeT peHuii: ceHTa0ps 1931 rona
Kak u «ButpyBuanckuii uenosexk» Jleonapao na
Bunuu unu «Actponom» Moranna Bepmeepa, sta
kaptuHa 1931 roma nokasbIBaeT, 4TO CIAUSHUE
HCKYCCTBA M HayKH - IpeKpacHast Beb. Kapi
butTuHrep HaprcoBall CIIEKTP 3JEMEHTAPHOTO
PEeHHS, KOTOPBIA OBUT OTKPHIT B [ 'epMaHuy TUIIIb
HECKOJIbKUMU T'OJIJaMU paHee. Y HUKaJIbHbIN
CIIEKTp 3JIEMEHTA IIPEACTABIISAET COOOM
LIBETOBYIO raMMY, CO31aBa€MYIO IIpU HarpeBaHUU
HEOOJIBIIOr0 KOJIMYECTBA 3JIEMEHTA J10
HaKaJMBaHUs, a €ro CBET pa30uBaeTcsi MPU3MON,
nasasi 93p ekt paxyru». [1oHBIH TEKCT cTaThu
Bbl MoxeTe nnpountaTs B paznene Cnekrp
Kusornuceil.

AMepukaHel OTKpbIBaeT 1 cedst Niuamii:
uIoHb 1926 roga

B 1926 rony mpocgeccop b.C. Xonkunc u3
VYHuBepcurera mrarta MimmHo¥C cTan nepebsM
aMEpUKaHIIEM, OTKPBIBIIMM HOBBIM XMMUYECKHUN
anement! Mnu wer. «VummHuii», Ha3BaHHLIN B
4eCTb €ro LITaTa, OKa3aJcs 3apaKCHHbIM
muaumueM. HeynoBumelii anemenT 61 Ob11
OKOHYATEJILHO OTKPHIT B 1945 rony yueHbIMH
OKpuIKCKON HallMOHAIBHOM J1abopaTopuH,
KOTOpBIE€ Ha3BaJIM €r0 IPOMETHEM, B YECTD
xpabporo Turana, ykpaiiero oroub y O0oros.
P.S.: Xopoume HoBoCcTH! «ACTMa, BbUICUEHHAsS
pycckuMmy». UuTalTe NOJIHYIO BEPCHIO B )KypHase
«AMepUKaHIbl 00HAPYKUIU HOBBIH 371€MEHT!».
Hayka BuauT, CJBIIIKT, CYUTAET ATOMBI:
Amnpeas, 1924

PopSci mony4ut yIuBUTEIbHBIC HOBOCTH H3
[Tapwxa B 1924 rony: «Manam Kropu, nzBectHas
KaK MepBOOTKpbIBATENIbHULIA PaIusl, H300perna
MalluHy, 60Jiee Mopa3uTeNbHYIO U HAlIOJHEHHYIO
0ojee IpaMaTHYeCKUMU BO3MOKHOCTSIMH, YEM
Jla)Ke TEJIECKOI, KOTOPBIN /Jajl 4EJI0BEKY NIEPBOE
peaibHOE MOHMMAaHUE BO3BBIIIEHHBIX UyJieC
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atoms are discharged from polonium. "A
machine more amazing than that, the
human mind is incapable of imagining."
Read the full story in Science Sees, Hears,
Counts Atoms.

Science Explodes Atom: August, 1922
This half-terrifying, half-hilarious
illustration from 1922 shows scientists at
the University of Chicago accomplishing
the "transmutation of elements,” or
decomposing atoms of tungsten into
helium and other elements. The ability to
explode an atom offered scientists so
much power that "transmuting lead into
gold becomes of trivial significance." In
fact, with atomic energy, "a new industrial
era can be pictured that makes the coal age
seem medieval indeed.” Ah, yes, that
primitive era when we used coal. Read the
full story in Science, in Newest Feat,
Explodes Atom.

The Periodic Law: June, 1901

Popular Science in 1901 published an
early version of the periodic table that
contained nearly as many question marks
as it did official elements. Should sodium
fall with copper, silver and gold, or lithium
and potassium? And did oxygen belong in
a group with chromium and molybdenum,
or sulfur and selenium? Professor Jas.
Lewis Howe of Washington and Lee
University predicted that, although
scientists knew very little about the
chemical elements, Periodic Law would
almost certainly become "the very
foundation of chemistry," with an
influence just "as great as that of
gravitation and evolution in their
respective fields." Read the full story in
The Periodic Law.

On Elements: August, 1872

All the way back in 1872 (the year Popular
Science was first published in the U.S.),
William Odling explained the theory of
elements. "The entire matter of the earth ...
so far as chemists are yet acquainted with
it, is composed of some 63 different sorts
of matter that are spoken of as
elementary." Elements are what they are

Hebec»! Dy. DTOT Mopa3uTENbHBIN anmapar
MI03BOJISIECT CHBIIIATH U CYUTATh 3BYKH,
13/1aBaeMble aTOMaMH I'eJINs [P BBIXOJE U3
noyioHus. «MarrHa, 6osee yIuBUTEIbHAS, YEM
9Ta, YEIIOBEYECKUI pa3yM HE CIIOCOOEH
BoOOpa3uThy». YnTaiiTe NoNHYI0 UCTOPHIO B
"Science Sees", "Hears", "Counts Atoms".
Hayxka B3pbiBaer atom: aBryct 1922 roga

Ha sToi1 nonynpo3padnoii, HaIOJI0BUHY
yMOPUTEIBHOU WiTtocTpauu 1922 rona
n300pakeHbl yyeHble UNKarckoro yHuBepCHUTeTa,
BBIITOJIHSIOLIUE «TPAHCMYTALMIO 3JIEMEHTOBY WIIN
pasararoIue aToMbl BoJIb(pama Ha TeIUid U
npyrue sneMeHTbl. CriocoOHOCTh B30pBaTh aTOM
Jlajla y4E€HbIM CTOJIBKO DHEPIHH, YTO
«rpeoOpa3oBaHKe CBUHIIA B 30JI0TO MPUOOpETaeT
TpUBHAJIbHOE 3HaueHue». Ha camoM nene, ¢
aTOMHOM 2Hepruen «MOXKHO MPeICTaBUTh cebe
HOBYIO HHYCTPHAJIbHYIO 3pY, KOTOpas AeaeT
YTOJIbHBIN BEK JE€HCTBUTEIBHO CPEIHEBEKOBBIM.
AX, 1a, Ta IPUMUTHBHASA 3110Xa, KOTJa MbI
WCIIOb30BAMU yroJib. YUTaTe NOJHYIO UCTOPUIO
B )KypHaie «Hayka», B «Hoselimem nogsurey,
«B3pbIBaeTcs aTom».

Iepuonnuecknii 3axon: nroHb 1901 roga
[Tonynspuas nayka B 1901 rogy onybnukoBana
PaHHIOIO BEPCHUIO MEPUOANUECKON TaOIHUIIHI,
KOTOpas COJEprKaa MOYTH CTOJIBKO K€
BOIIPOCUTENIbHBIX 3HAKOB, CKOJIBKO U
ounmanbHele 3eMeHThl. JlomkeH a1 HaTpuit
nagarh ¢ Meiblo, CEpeOdpOM U 30JI0TOM, UITH
nuTUl 1 Kanuid? U npuHaanexan 11 KUCIOPO K
rpymIe ¢ XpoMOM U MOJIMO/IEHOM, UJTH cepa U
cenen? IIpodeccop fc. JIptonuc Xoys (Lewis
Howe) u3 BammHrronckoro yHuBepcureTa v
VYHuBepcurera JIu npenckasai, 4To, XOTsI yUEHBIE
OUYEHb MAJIO 3HAIOT O XUMHUYECKUX JIEMEHTaX,
MEPUOJNYECKUN 3aKOH MTOUTH «H»ABEPHSKA
CTaHET «CaMOW OCHOBOW XMMHW», U €T0 BIUSHUE
Oy/IeT «TaKuM K€ CUJIbHBIM, KaK U BIUSHHUE
IpaBUTALlMU U 3BOJIOIUH B UX COOTBETCTBYIOLIUX
obmacTsax». YuTaiiTe NOJIHYIO BEpCUIO «3aKoHa
epHOJIaY.

00 saemenTax: aBryct 1872 roga

Eme B 1872 rony (B rox, koraa [lonynspuas
Hayka Obuia BriepBble onmyonukoBana B CIIA)
Yunbsam OIuHT 00BSICHSIT TEOPHUIO DJIEMEHTOB.
«Bcs marepus 3eMii... 10 TEX MOpP, MOKA XUMUKHU
He MO3HAKOMHIINCH C HEM, COCTOUT U3 63
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because, "neither in the course of Nature
or the processes of art, have they been
observed to suffer decomposition.” Odling
guessed, rightly, that science would
continue to discover new elements,
"possibly for centuries to come."” Read the
full story in On the Discovery of the
Elements.

Pa3IMYHBIX BUJIOB MAaTEPUH, O KOTOPBIX TOBOPSIT,
Kak 00 3JIeMEHTapHBIX». DIEMEHTHI - 3TO TO, UTO
OHH €CTh, [IOTOMY YTO «HU B MPOIIECCE MPUPOJIBI,
HU B IIPOIECCAaX UCKYCCTBA HE HAOII0JaI0Ch UX
paznoxxeHus». OUIMHT CIIpaBeJIBO A0Tralaics,
YTO HayKa OyJeT NpoA0KaTh OTKPHIBATH HOBBIE
3JIEMEHTBI, «BO3MOXHO, Ha BEKa BIIEPE».
YwuraiiTe mosHyro Bepcuto B KHUTE «OO0 OTKPBITUH
SJIEMEHTOBY.

Before there was a periodic table, there
was chaos

In the following excerpt from
"Mendeleyev’s Dream: The Quest for the
Elements," author Paul Strathern describes
the state of chemistry in the years leading
up to Dmitri Mendeleyev's invention of
the modern periodic table.

In the 18th and 19th centuries, several
elements were being discovered almost
every decade. This profusion of new
elements with an ever-widening range of
properties soon began to provoke
questions. Precisely how many elements
were there? Had most of them already
been discovered? Or would there perhaps
turn out to be innumerable elements? This
soon led to more profound speculations.
Somehow, amongst all these elements,
there must be some kind of fundamental
order. Dalton had discovered that the
atoms of each element had different
weights — but surely there had to be more
to it than this? Berzelius had noticed that
elements appeared to have different
electrical affinities. Likewise, there
appeared to be groups of different kinds of
elements with similar properties — metals
which resisted corrosion (such as gold,
silver and platinum), combustible alkali
metals (such as potassium and sodium),
colorless, odorless gases (such as
hydrogen and oxygen) and so forth. Was it
possible that there was some kind of
fundamental pattern behind all this?
Chemistry had achieved its scientific
status and continuing success largely
through experiment, and such theoretical
thinking was viewed at best as mere
speculation. Why should there be some

o Toro, kKak NosIBUJIACH MePUOINYECKAS
Tadauna, ObLI Xaoc.

B cnenyromniem otpsiBke n3 «MeuThl
MenneneeBay: Ilouck anemenTos», aBTop Ilon
CtpatepH ONUCHIBAET COCTOSIHUE XUMUU B TOJIBI,
IIpeIIECTBOBABILINE N300peTeHHI0 JMUTprieM
MenpeneeBbIM COBPEMEHHON MEPUOANYECKOM
TaOJINLIBI.

B XVII-XIX Bekax moytu Kaxxaoe NeCATHIIETUE
00HapyXUBAJIOCh HECKOJIBKO 3JIEMEHTOB. JTO
M300HIIMe HOBBIX SJIEMEHTOB C IIOCTOSTHHO
pacIIMpPSIOLUIMMCS 1Malla30HOM CBOMCTB BCKOpE
CTaJIO BBI3BIBATh BONPOCHL. CKOJIIBKO MMEHHO
3JIEMEHTOB TaM Obl10? BOJIBIIMHCTBO U3 HUX yKe
06110 OTKpPBITO? WK, BO3MOXKHO, OKa3aJ10Ch ObI
OecuncieHHOe MHOXKECTBO 3J1eMeHTOB? Bekope
3TO MPHUBEJIO K O0sIee NIyOOKUM Pa3MBILUICHUSIM.
Kakum-to oOpa3om, cpeau BceX ITUX AIEMEHTOB
JI0JKEH OBITh KaKoi-To (hyHIaMeHTaIbHBbIH
opsAI0K. JlanToH oOHapyKUJI, 4TO aTOMBI
KaX/10T0 3JIeMEHTa UMEIOT pa3Hblii BeC - HO
HaBEpHsKa JOHKHO OBITh UTO-TO OOJIbIIIEE, YEM
3T10? Bepuennyc 3aMeTu1, YTo 3JIEMEHTH,
MIOX0K€E, UMEIOT Pa3HOE AIEKTPUUECKOE CPOACTBO.
To4HO Tak e MOSIBUIINCH TPYIIIbI pa3InYHbIX
3JIEMEHTOB CO CXOXHMH CBOWCTBAMU - METAJLIbI,
YCTOMYMBBIE K KOPPO3UU (TaKue Kak 30J10TO,
cepeOpo U IIIaTHHA), TOPIOYHUE IIETOYHbIS
MeTaJIbl (TaKue Kak Kaluil U HaTpHil),
OeclIBeTHbIE, HE UMEIOLINE 3araxa ras3sl (Takue
KaK BOJOPOJ U KUCIIOPOJI) U TaK Jlayee.
Bo3MoxHO 711, 9TO 32 BCEM 3TUM CTOslJIa KaKasi-To
¢byHIaMeHTalIbHas 3aKOHOMEPHOCTh?

Xumus mpuodpena cBOi Hay4YHbIN CTaTyC U
MIPOJOJIKAET YCIEIIHO Pa3BUBATHCSI B OCHOBHOM
3a CYET HKCIIEPUMEHTOB, U TAKOE TEOPETHUECKOE
MBILIUIEHUE pPacCMaTPUBAJIOCh B JyUIlIEM cliyyae
Kak mpoctas criekynsuus. [louemy cpeau
9JIEMEHTOB JIOJKEH OBITh KaKoW-TO mopsiiok? B
KOHIIE KOHIIOB, HE OBUIO HUKAKHX PEaTbHBIX
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kind of order amongst the elements? After
all, there was no real evidence for such a
thing? But the rage for order is a basic
human trait, not least amongst scientists.
And these speculations eventually began
to find support, if only from scraps of
evidence.

The first of these came from Johan
Dobereiner, the professor of chemistry at
the University of Jena. Dobereiner was the
son of a coachman, and was largely self-
educated. He managed to obtain a post as a
pharmacist, and eagerly attended the
regular local public lectures on science. In
1829 he noticed that the recently
discovered element bromine had
properties which seemed to lie midway
between chose of chlorine and iodine. Not
only that, its atomic weight lay exactly
halfway between chose of these two
elements.

Dobereiner began studying the list of the
known elements, recorded with their
properties and atomic weights, and
eventually discovered another two groups
of elements with the same pattern.
Strontium lay halfway (in atomic weight,
color, properties, and reactivity) between
calcium and barium; and selenium could
be similarly placed between sulphur and
tellurium. Dobereiner named these groups
triads, and began an extensive search of
the elements for further examples, but
could find no more. Dobereiner's 'law of
triads' appeared to apply only to nine of
the fifty-four known elements, and was
dismissed by his contemporaries as mere
coincidence.

And that was it, for the time being.
Chemistry had suffered enough from
mistaken theories (four elements,
phlogiston, etc.). The way forward now
lay through experiment.

It would be over thirty years after
Dobereiner's law of triads before another
significant attempt was made to discover a
pattern in the elements. Unfortunately, this
contribution was to come from a scientist
whose brilliance was matched only by his

noka3atenbeTB 3Toro? Ho sipocTh kK mopsaky - 310
OCHOBHAsl 4eJI0BeuecKas 4yepTa, He B MMOCIIEIHIO0
ouepelb Cpeau yueHbIX. 1 3TH 10MBICIBI B KOHLIE
KOHIIOB HaYaJIl HaXOUTh MOIEPHKKY, XOTS Obl
Ha KJIOYKax YJHK.

Tepsoe u3 HuX mpumio ot Moxana Jlo6epeittepa,
npogeccopa Xumuu B MleHCKOM yHUBEpCHTETE.
JloGepeiinep ObLT CBIHOM Ky4epbl U B OCHOBHOM
ObU1 camMoo0pa3oBaHHBIM. EMy ynanoch noiyduTsb
JOJKHOCTH (hapMalieBTa, U OH C Y0BOJIbCTBHEM
IIOCELLANl PETYJIPHBIE JIEKIIUU MECTHON
obmecTBeHHOCTH 110 Hayke. B 1829 roxy on
3aMEeTUJI, YTO HEAAaBHO OOHApYXEHHBIN OpoM
3JIeMeHTa 00J1a/IaeT CBOWCTBaMU, KOTOPbIE,
Ka3aJioch OB, JIekKaT MocepeIuHe MEX Ty BEIOOpOM
xJiopa u fioga. M He TOIBKO 3TO, €r0 aTOMHBIN BEC
HaXOJUTCSI TOYHO Ha MOJIITYTH MEXAY BbIOOpOM
9TUX JBYX 3JIEMEHTOB.

JloOepeiinep Havan u3ydaTh CIUCOK U3BECTHBIX
3JIEMEHTOB, 3alIMCAHHBIX C X CBOMCTBaAMH U
aTOMHBIM BECOM, U B KOHIIE KOHIIOB OOHApYKUJI
ellle JIBE TPYIIIbI 3JIEMEHTOB C TAKUM K€
PUCYHKOM.

CtpoHLui JeKan Ha oNMyTH (TI0 aTOMHOMY
BECY, LIBETY, CBOMCTBaM U PEaKIIMOHHON
CIIOCOOHOCTH) MEXIY KajbI[eM U Oappuem; a
CEJIEH MOKHO OBbLIIO aHAaJIOTUYHBIM 00pa3oM
IIOMECTUTH MEXJY CEPOU U TEJITYPOM.
JloGepelinep Ha3Bal 3TU IPYIIILI TPHAAAMU, U
Hayall OOIIMPHBIN MOUCK IEMEHTOB ISt
JNANbHENIINX TPUMEPOB, HO HE CMOT HAWTH
6onbire. Kak oka3anocsk, «3aKOH TpUaI»
JHoGepeiinepa pacripoCcTpaHsIiCs TOIBKO Ha JICBSITh
U3 MATUJECIATH YETBIPEX U3BECTHBIX DJIEMEHTOB, U
€ro COBPEMEHHHUKHU OTBEPIJIN €0 KaK IIPOCTOe
COBIIAJICHUE.

U 10 BCce, HA TaHHBIN MOMEHT. XUMUS
JIOCTaTOYHO MOCTpaJiaa OT OUIMOOUHBIX TEOPHil
(detbIpe aemMenTa, GJIOTUCTOH U T. 11.). Teneps
IIyTh BIIEPEJ JIEXKAT YEPE3 DKCIIEPUMEHT.

[Ipommo Ob1 6os1€€e TPUIAIATH JIET IMOCTE TOTO, KaK
3aKkoH TpHuax Jlobepelinepa ObUT IPUHAT, IPEXkKe
yeM Obl1a IPENpPUHATA €Ille OJIHA CYLIECTBEHHAs
MOTIBITKA OOHAPYKUTh 3aKOHOMEPHOCTH B
anemenTax. K coxxanenuto, 3ToT BKiIaa AOIKEH
ObUT UCXO/IUTH OT YU4EHOT0, el OJecK ObLI
MOJIKPETIJIEH TOJIBKO €r0 U3MEHYMBOCTHIO.
Anexcanap-Omunb beryap ae [llankyptya
poamiica B [laprke B 1820 rogy. Ero nepsoit
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waywardness.

Alexandre-Emile Beguyer de
Chancourtois was born in Paris in 1820.
His first love was geology. De
Chancourtois didn't turn his considerable
talents to chemistry until he was in his
forties. In 1862 he produced a paper
describing his ingenious "telluric screw,"
which demonstrated that there did indeed
appear to be some kind of pattern amongst
the elements. De Chancourtois' ‘telluric
screw' consisted of a cylinder on which
was drawn a descending spiral line. At
regular intervals along this line de
Chancourtois plotted each of the elements
according to its atomic weight. He was
intrigued to find that the properties of
these elements tended to repeat when the
elements were read off in vertical columns
down the cylinder. It seemed that after
every sixteen units of atomic weight the
properties of the matching elements tended
to exhibit striking similarities with those
vertically above them on the cylinder. De
Chancourtois' paper was duly published,
but unfortunately he chose to revert to
geological terms when referring to certain
elements, and at one stage even introduced
his own version of numerology (the
alchemy of mathematics, in which certain
numbers have their own esoteric
significance). To make matters even
worse, the publishers omitted to include de
Chancourtois' illustration of the cylinder,
thus rendering the article virtually
incomprehensible to all but the most
persistent and informed reader.

This subject evidently attracted a certain
type of scientific thinker inured to ridicule.
In 1864 the young English chemist John
Newlands came up with his own pattern of
the elements, unaware of de Chancourtois'
cryptic researches. John Newlands was
born in London in 1837, the son of a
Presbyterian minister.

Newlands discovered that if he listed the
elements in ascending order of their
atomic weights, in vertical lines of seven,
the properties of the elements along the

nro6oBbio Obuta reosorus. [e llankyprya He
oOpalain CBOMX 3HaYUTENbHbIX TATAHTOB K XUMHUU
10 copoka JyieT. B 1862 roay oH BbIycTHI
paloTy, ONMMCHIBAIOLLYIO €I0 T€HUAIbHBIN
«TEJUTypUYECKUM BUHT», KOTOPBIN II0Ka3all, 4TO
Cpely 3JIEMEHTOB JEHCTBUTEIIBHO €CTh HEKas
3akoHoMepHOCTh. De Chancourtoisy
«TEJUIypHYECKUN BUHT» COCTOSUI U3 LIMJIMHAPA, HA
KOTOpPOM Obli1a IPOBEJEHA HUCXOs1Iast
crupasnbHas JInHuA. Yepes paBHbIC IPOMEKYTKH
BpEeMEHU B10Jb 310 nuHuu 1e [lankyprya
IIPOKJIAJBIBAII KAXKIBII U3 3JIEMEHTOB B
COOTBETCTBHUH C €r0 aTOMHBIM BecoM. OH ObLI
3aMHTPUTOBAH TEM, YTO CBOMCTBA ITUX IEMEHTOB
MMENH TEHJCHIIUIO IOBTOPATHCS, KOT 1A 3JIEMEHTHI
CUUTBIBAIMCH B BEPTUKAIBHBIX CTOJIOAX BHU3 110
umnHapy. Kazanock, 4To nocie KaxIpix
LIECTHAAATH €JUHUL] aTOMHOT'O BECa CBOICTBA
COOTBETCTBYIOLUX 3JIEMEHTOB UMEIOT TEHICHIIUIO
IIPOSABIIATE IOPA3UTEIBHOE CXOJCTBO C
CBOMCTBaMM BEPTHKAIBHO PACIIOJIOKEHHBIX Ha
HUMHU 3JIEMEHTOB Ha umMHIpe. Crates ae
HlankypTtya OblIa JOHKHBIM 00pa3oM
oIy0JIMKOBaHa, HO, K COKaJIEHUIO, OH PEILII
BEPHYTHCS K F€OJIOrMYECKUM TEPMUHAM IIPU
o0pallleHnU K HEKOTOPBIM 3JIEMEHTaM, U Ha
OJIHOM M3 3TaIlOB JIaXKe BBEJI CBOI BapuUaHT
HYMEpOJIOTUH (AIXMMUHU MAaTEMaTUKH, B KOTOPOH
olpeziesIeHHbIE YKCIIa UMEIOT CBOE I30TEPUUECKOE
3HadyeHue). Eme xyxe To, 4To u3aarenu He
BKJIFOUMJIM B CTaThIO MJUTIOCTPAIIMIO IIMIHHIpa de
Chancourtois, uto caenano crTaTteio MPaKTHYSCKH
HEMOHATHOM ISl BCEX, KPOME CaMOro
HACTOMYMBOro ¥ HUHPOPMHUPOBAHHOTO YUTATENS.
O4eBHIHO, YTO Ta TEMA MIPUBJIEKIIA
OIIPEACICHHBIA TUIl HAYYHOI'O MBICIUTENS,
MpUY4YEHHOr 0 K HacMmelkam. B 1864 rony
MOJIOAOM aHTIUMCKUM XuMuK /[>)xoH HeromsHac
MpHUaAyMall CBOM cOOCTBEHHBIN 00pasell
2JIEMEHTOB, HE 3Hasl O 3araI04YHbIX
uccinenopanusx ae llankyprya. J>xon Heromsuc
ponuics B JIonnone B 1837 rony, cblH
MIPECBUTEPUAHCKOTO CBSIICHHUKA.

HeromaH71C 00HapyYKWII, 4TO €CIIU NEPEeUUCIUTh
AJIEMEHTHI B MOPSIIKE BO3pACTaHUS X aTOMHOTO
BECAa, 10 BEPTUKAIBHBIM JINHUSAM U3 CEMU, TO
CBOICTBA 3JIEMEHTOB IO COOTBETCTBYIOIINM
TOPU30HTAIBHBIM JINHUAM OBLIM YIUBUTEIBHO
noxoku. Kak oH BeIpazuics: «/lpyrumu ciioBamu,
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corresponding horizontal lines were
remarkably similar. As he put it: "In other
words, the eighth element starting from a
given one is a kind of repetition of the
first, like the eighth note in an octave of
music.” He named this his "law of
octaves." In the tabulated list the alkali
metal sodium (the 6th heaviest element)
stood horizontally beside the very similar
potassium (13th heaviest). Likewise,
magnesium (10th) was in line beside the
similar calcium (17th). When Newlands
expanded his table to include all the
known elements he found that the
halogens, chlorine (15th), bromine (29th)
and lodine (42nd), which exhibited
graduating similar properties, all fell in the
same horizontal column. Whereas the trio
of magnesium (10th), silenium (12th) and
sulphur (14th), which also had graduating
similar properties, fell in the same vertical
line. In other words, his law of octaves
also seemed to incorporate the scattered
resemblances noted in Dobereiner's law of
triads.

Unfortunately, Newlands' tabulated law of
octaves also had its faults. The properties
of some elements, especially those of
higher atomic weight, simply didn't tally.
Even so, Newlands' law of octaves was a
definite advance on any previous ideas.
Indeed, many now regard it as the first
solid evidence that there was indeed some
comprehensive pattern to the elements. In
1865 Newlands reported his findings to
the Chemical Society in London, but his
ideas proved ahead of their time. The
assembled worthies merely ridiculed his
law of octaves. Amidst the general
merriment, one even asked him
sarcastically if he had tried arranging the
elements in alphabetical order. It would be
a quarter of a century before Newlands'
achievement was finally recognized, when
the Royal Society awarded him the Davy
Medal in 1887.

Dobereiner had spotted resemblances
between isolated groups of elements. De
Chancourtois had discerned a certain

BOCBMOM 3JIEMEHT, HAUMHAIOIIUICS C JaHHOIO,
SIBJISIETCS] CBOETO POJIa HOBTOPEHUEM MEPBOM, KAK
BOCbMasi HOTa B OKTaBe MY3bIKi». OH Ha3Bajl 3TO
CBOHM «3aKOHOM OKTaB». B TaOIu4HOM criricke
LIEJIOYHOM MeTasul HaTpus (6-i IO TAKECTH
3JIEMEHT) CTOSUI TOPU3OHTAIIBHO PSAJIOM C OUYEHb
MOX0XUM KayiueM (13- 1o TsKecTH).
AHanornuHbIM oOpa3zoM, marauit (10-i) ctos B
OuepeIu PSIOM C aHAIOTMYHBIM KanbluueM (17-i1).
Korna Heronenac pacumpuit cBoro TabiuiLy,
9TOOBI BKIIFOUUTH BCE H3BECTHBIC DJIEMEHTHI, OH
0OHapYXHJI, 4TO TaJIOreHbI, XJ10p (15-i1), 6pom
(29-i1) u ¥iox (42-i1), KOTOPBIE MPOSBIIIN BBIITYCK
MIOXO0KUX CBOICTB, BCE yNaJld B OJHOU
TOPU30HTAIILHOM KOJIOHKE. B TO BpeMs Kak Tpuo
maraus (10-i), kpemuus (12-i) u cepsol (14-i),
KOTOPBIE TAK)Ke 00J1a1aTi CXOHBIMH
CBOMCTBaMH, yaJIM B OJJHY U TY K€
BEPTUKAIBHYIO JIUHUIO. J[pyruMu cjioBamu, €ero
3aKOH OKTaB TaKXke, MOX0)Ke, BKII0Yal B ce0s
pa3po3HEHHbIE CXO/ICTBA, OTMEUEHHbIE B 3aKOHE
JlobGepeiinepa o Tpuaaax.

K coxanenuro, TaOIMYHBIA 3aKOH OKTaB
Heronenna taxxe MMel CBOUM HEJOCTATKHU.
CBolicTBa HEKOTOPBIX 3JIEMEHTOB, 0COOEHHO
3JIEMEHTOB C 00Jiee BHLICOKMM aTOMHBIM BECOM,
MIPOCTO HE MOJICYUTHIBAINCH. T€M HE MEHee,
3aKoH OKTaB HeloneHaa ObL1 onpeieIEHHBIM
11arom BIEpe]] 10 CPaBHEHUIO C JTHOOBIMU
NPEAbIAYIIUMHA UAEAMU. JleMCTBUTENBHO, cEYac
MHOTHE CUUTAIOT €0 TIEPBBIM BECKUM
JI0Ka3aTelIbCTBOM TOTO, YTO ACHCTBUTEIBHO
CyLIECTBOBaJIa HEKasi BCEOObeMITIONIAs
3aKOHOMEPHOCTh B OTHOILIEHUH 3JIEMEHTOB. B
1865 rony HerosneHac 10J10KUIT O CBOUX
Haxoakax XuMmuueckomy obiiectBy B JIoH0HE,
HO €r0 WJeH OKA3aJIUCh ONEPEKAIOIUMHU UX
Bpemsi. CoOpaBinecs MpoCTO BHICMEUBAIH €T0
3aKkoH okTaB. Ha ¢oHe BceoObiiero Becenbs gaxe ¢
CapKa3MOM CIIPOCHJIM €T0, MBITAJICS JIU OH
PaCIIOJIOKUTH AIEMEHTHI B ali()aBUTHOM TMOPSIIKE.
[Ipoiiner ueTBepTH BeKa, MPEKIE YEM
noctuxeHust Horonenaa OynyT OKOHYaTeIbHO
npu3HaHbl, kKoraa Koponesckoe o01iecTBo
Harpaauio ero meaansto J[3su B 1887 rony.
JloGepelinep 3aMETHIT CXOACTBO MEXTY
M30JIMPOBAaHHBIMH TPYIIIIAMH 3JIEMEHTOB. Jle
[ITaHKypTya BBISBUJ ONPEIEICHHYIO
3aKOHOMEPHOCTh MOBTOPSIOIINXCS] CBOWCTB.
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pattern of recurrent properties. Newlands
had extended this pattern and even
incorporated Dobereiner's groups. But still
his law of octaves didn’t work overall.
This was partly due to contemporary
miscalculations of various atomic weights
and partly because Newlands made no
allowances for hitherto undiscovered
elements. But it was also because the
rigidity of Newlands' octave system just
didn't fit.

It was becoming increasingly obvious that
there was some kind of pattern to the
elements, but the answer was evidently
more complex. Chemistry appeared to be
tantalizingly close to glimpsing the
blueprint of the very elements upon which
it was based. Euclid had laid the
foundations of geometry, Newton's gravity
had explained the world in terms of
physics and Darwin had accounted for the
evolution of all species—could chemistry
now discover the secret which accounted
for the diversity of matter? Here, possibly,
was the linchpin which could unite all
scientific knowledge.

HeloieHackue ocTpoBa pacIupHIIN 3Ty CXEMY U
Jake BKItOUMIu B Hee rpynmsl Jlobepeiinepa. Ho,
TEM HE MEHEe, €r0 3aKOH OKTaB B LIEJIOM He
cpabotain. OTyacTu 3TO OBLJIO CBA3AHO C
COBPEMEHHBIMH MTPOCYETAMH Pa3TMIHBIX
aTOMHBIX BECOB, a OTUACTH C TeM, 4T0 Hbronenn
HE YYUTBIBAJ JI0 CUX MOp HE OOHAPYKEHHbIE
aneMmeHThl. Ho Takke u moTomy, 4To KeCTKOCTh
OKTaBHOM cuctembl Hprosienaa npocro He
MOAXO0IUJIA.

CraHoBMIIOCH Bce O0s1ee OYEBHIHBIM, YTO
3JIEMEHTBI UMEIOT HEKYIO 3aKOHOMEPHOCTh, HO
OTBET, OUYEBUIHO, OB 00JIEe CIIOKHBIM. XUMHUS
oKa3ajach MaHAIIEH, OM3KOM K TOMY, YTOOBI
MEJIBKOM YBUIETh YePTEXK T€X CaMBIX 3JIEMEHTOB,
Ha KOTOPBIX OHA 0a3UpoBaNach. IBKIN] 3aJ0KUIT
OCHOBBI T€OMETpHUH, rpaBuTanys Herorona
00BSICHUIIA MUD C TOYKH 3peHus HU3UKH, a
JlapBHH paccka3an 00 SBOJFOIUH BCEX BUIOB -
MOJKET JIM XUMUS TeTePh OTKPHITh CEKPET,
o0BsACHSIOUI pazHOOOpa3ue MaTepuu?
Bo3MoxkHO, UMEHHO 3/1eCh HaXOAUTCS CTEPIKEHb,
KOTOPBIF MOKET OOBEAMHHUTD BCE HAyYHBIC
3HAHUS.

Buckyball: The Magic Molecule

Our August 1991 cover story, in honor of
Harry Kroto's passing

This past weekend, British chemist Sir
Harry Kroto passed away at the age of 76.
He is the co-discoverer of buckyballs, a
form of carbon that is made up of 60
atoms and shaped like "a hollow soccer
ball." The discovery won Kroto and his
team the Noble Prize in chemistry. This
cover story, written by Edward Edelson
and originally published in the August
1991 issue of Popular Science, explores
how buckyballs were accidentally
discovered and the future of possibilities
to those scientists in 1991.

A revolution in chemistry is taking place
in a small room in a converted mining
building in Tucson, Ariz., where a woman
wearing a soiled smock and a face mask is
painstakingly scraping soot off a metal
container.

Although it's not too exciting to look at,

Bbakuo6oa: Boameonas mosiekysia

Hama crates 3a aBryct 1991 rona, B naMarts o
I'sppu Kpoto

B MuHyBIIME BBIXO/IHBIE OPUTAHCKUN XUMHK CIP
I'appu Kpoto ckonuancs B Bo3pacte 76 ner. O
SBJIAETCS OJTHUM U3 NIEPBOOTKPBIBATEIEH
6akubosa, GopMbl yriaeposa, KOTopas COCTOUT
u3 60 aToMOB U UMeeT (POPMY «I10JI0T0
¢ytOonbHOTO Mstua». OTKphITHE ITpHHECT0 KpoTo
u ero komasjie HobeneBckyro mpeMuto o XUMHUH.
DTa cTaThs, HaMMCaHHAs DBaAPAOM DIEITbCOHOM
U TIEpBOHAYAJILHO OINyOJIMKOBaHHAs B
aBI'yCTOBCKOM HoMepe kypHaina «[lonynspHas
Hayka» 3a 1991 ron, nocssieHa U3y4eHHo TOro,
KaK CJIy4aiiHO ObLTM OTKPBITHI 0aKHOOJIBI U
KaKoBO Oy/yliee BO3MOKHOCTEH,
OTKPBIBAKOLIUXCS MEPE]T STUMHU ydeHbIMU B 1991
rofay.

PeBontonust B XUMHM IPOUCXOIUT B MaJIEHBKOM
KOMHATe B Iepeo00py10BaHHOM
ropHo100bIBatoIIeM 31aHuu B TycoHe, mrar
Apwu3s, r1e )KEHIIMHA B TPI3HOM XaJlaTe U MaCKe
JUISL JII[A KPONOTIIMBO COCKAOJIMBaET KOMOTh C
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this is the world's first production facility
for a newly discovered, exotic material,
dubbed "buckyball," that has such
extraordinary potential that chemists and
physicists around the country are lining up
to pay $1,200 a gram for the stuff, roughly
one hundred times the price of gold.

"This is the biggest news in chemistry |
could have imagined," exclaims Robert
Whetten of the University of California at
Los Angeles.

The reason? Together with the plain-Jane
carbon particles that make up most of the
soot is a carbon molecule with a unique
structure, totally different from that of the
two previously known forms of carbon.
The discovery of a new kind of carbon
came as a stunning surprise to most
scientists. Carbon is the most intensely
studied of all the elements because it is the
basis for most ofthe molecules of life—the
organic molecules. Look in any chemistry
textbook and youll read that for centuries
research showed carbon came in just two
basic structures: hard, sparkling diamond,
whose carbon atoms are arranged in little
pyramids; and dull, soft, slippery graphite,
which consists of sheets of carbon-atom
hexagons.

Those chemistry textbooks are now
obsolete. There's a new basic form of
carbon with an almost unbelievable
structure: Its 60 carbon atoms form
something that looks like a hollow soccer
ball. It is the only molecule of a single
element to form a spherical cage.

The molecule's official name is
buckminsterfullerene, because it is shaped
like the geodesic dome invented by that
American original, Buckminster Fuller.
Informally, chemists call it buckyball, or
C-60. Its atoms are arrayed in a collection
of regular pentagons and hexagons—12
pentagons and 20 hexagons to be precise.
It's one of a newly discovered family of
similar molecules that has a related
geometry, but different multiples of
carbon atoms. Scientists have called this
whole family the fullerenes; scores of

METAJUINYECKOTO KOHTENHEpA.

XOTs 3TO U HE CIIUIIKOM YBJIEKATEJIbHO, HO 3TO
IIEpBOE B MUPE ITPOU3BOJICTBO HOBOT'O
HK30TUYECKOT0 MaTepHaa, MoTyYHBILIEro
Ha3BaHHe «0aKrO0I1», 00IaIaI0IIET0 TAKUM
9KCTPAOPAUHAPHBIM MOTEHIIUATIOM, YTO XUMUKU U
(Gu3MKK 10 BCEH CTpaHe BHICTPAUBAIOTCS B
odepeib, UTOOBI 3a1aTuTh 3a Hero 1200
JI0JUTApOB 3a IpaMM, YTO IPUMEPHO B CTO pa3
MIPEBBILIACT LIEHY 30J10Ta.

«9T10 camas 0oJiblIasi HOBOCTh B XUMHUHU, KOTOPYIO
sL MOT ce0e MpeICTaBUThy, BocKiuaeT Pobepr
Berren u3 Kanudopuuiickoro yHuBepcureTa B
Jloc-Aumxenece.

[Ipuunna? BmecTe ¢ 0ObIYHBIMU YITIEPOJHBIMU
yactuniaMu JI>keiH, KOTOpbIE COCTaBISIOT
0O0JIBIIIYIO YAaCTh CaXkH, IPEJICTaBISIET cOO0M
MOJIEKYIY yIJiepojia C YHUKAIbHON CTPYKTYpPOH,
IIOJIHOCTBIO OTJIMYAIOLIEICS OT IBYX paHee
W3BECTHBIX (POpM yriepoaa.

OTKpbITHE HOBOTO BHUJA YTJIEPOIa CTAJIO
OLLIETIOMJISIFOIIIMM CIOPIIPU3OM JIJIsl OOJIBIITMHCTBA
yuYeHBIX. YTi1epo/i Haubosee NHTEHCUBHO
UCCIIEeTyeTCs U3 BCEX DIIEMEHTOB, TOTOMY YTO OH
SIBIISICTCS. OCHOBOW OOJIBIITMHCTBA MOJIEKYIT KH3HH
- opranudeckux Moinekyi. [Tocmorpure B mr060Mm
y4eOHUKE TI0 XUMHUU, U BbI POYUTAETE, UYTO
BEKaMU MCCJIEI0BAHMS TIOKA3aJIU, YTO YIIEPO
MIPUILIET BCETO B JIBYX OCHOBHBIX CTPYKTYpaX:
TBEP/blii, CBEpKAIOLIUI anMa3, aTOMbI yTriepo/ia
KOTOPOTO PacloJIOKEHbI B MaJICHbKUX
MMUPAMUIKAX; U TYCKJIBIA, MATKAM, CKOIb3KUN
rpadut, COCTOSIINN U3 JUCTOB MIECTUYTOJIbHUKOB
C aTOMaMH YIJIepo/a.

D11 y4eOHHUKHU IO XUMHUHU B HACTOSIIEE BPEMS
ycrapenu. [losiBunace HoBast 6a3oBast popma
yriepoJia ¢ IOYTH HEBEPOSTHOM CTPYKTypou: Ero
60 aTroMOB yriieposa o0pa3yroT HEUTO, TOX0XKee
Ha 1ok (HyTOOTBHBIN MsTY. DTO €TMHCTBEHHAS
MOJIEKYJIa OIHOTO 3JIeMeHTa, 00pa3yromias
chepruecKyro KIETKY.

OdunmanpHOE Ha3BaHUE MOJIEKYIIHI -
OaxMuHCTEp(DyIIEpEeH, TOTOMY YTO OHA UMEET
(opMy reo1e3nYecKoro Kyrmosia, U300peTeHHOTO
TE€M aMEepUKaHCKUM OpUruHaioM, bakMuHcTepoM
Oymnepom. HeounmansHo XUMUKH Ha3bIBAIOT
ero 6aku6oun, uiu C-60. Ero atombl coOpaHbl B
KOJUIEKIIMIO OOBIYHBIX MSITHYTOJIBHUKOB H
HIECTUYTOJIBHUKOB - 12 nATHYronbHUKOB H 20
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chemists and physicists are working full
blast to unravel their properties.

It's not just the intellectual kick of a major
advance that is energizing the scientific
community as much as the discovery of
high-temperature superconductors did a
few years ago. It's the prospect that
buckyball's properties will make possible a
cornucopia of valuable applications.

"To a chemist it's like Christmas,"” exults
Richard Smalley of Rice University in
Houston, one of the key players in the
buckyball game. To explain, he harkens
back to the discovery of benzene in 1825.
The benzene molecule is a relatively
simple six-carbon ring, yet it's the parent
of countless compounds, from aspirin to
nasal decongestants to paints, dyes, and
plastics—all made by working with that
six-carbon ring. Now chemists hope to
perform the same magic with this family
of new carbon molecules that is at least 10
times bigger than benzene, with, therefore,
even greater possibilities.

"This isn't 1825," Smalley says. "It's like
discovering benzene, only now you have
all the techniques and the scientific
instruments of the 1990s available.”

It is now clear to researchers that the C-60
molecule is exceptionally stable and
resistant to radioactivity and chemical
corrosion. It also greedily accepts
electrons, but is not reluctant to release
them. These and other attributes have
scientists and engineers already
speculating about microscopic ball
bearings, new cancer treatments,
lightweight batteries, powerful rocket
fuels, and the infinite possibilities in
plastics and other organic compounds that
have carbon atoms as their backbones.
One proposal for anti-tumor therapy in
cancer patients is to enclose radioactive
atoms inside buckyballs. The carbon
barrier would help maintain the integrity
of the radioisotopes after injection.
Smalley has already replaced some carbon
atoms in the ball with other elements to
create semiconducting "dopeyballs."

HIECTUYTOJIBHUKOB, €CIH OBITh TOYHBIM. JTO OJTHO
13 HEJJaBHO OTKPBITHIX CEMENUCTB MOI00HBIX
MOJIEKYJ, KOTOPOE UMEET POACTBEHHYIO
TeOMETPHIO, HO Pa3InYHbIE KPATHBIE ATOMBI
yriiepoza. Y YeHble Ha3Baju BCE 3TO CEMENCTBO
¢bynnepeHamMu; A1eCATKH XUMUKOB U (PU3UKOB
paboTaroT Hal OJTHBIM B3PBIBOM, YTOOBI
PacKpBITh UX CBOMCTBA.

He TonpK0 MHTENIEKTYaIbHBIA TOTYOK KPYITHOTO
MIPOPBIBA, HO U OTKPBITHE BHICOKOTEMIIEPATYPHBIX
CBEPXIIPOBOJHUKOB, CIEIIAHHOE HECKOJIBKO JIET
HazaJl, 3apspKaeT HaydHOe COOOIEeCTBO TaKOM ke
sHEeprueil. OTo NepcreKTUBa TOro, YTo CBOICTBA
0axuboJIa cAeIalT BO3MOKHBIM POT U300MIHe
LIEHHBIX IPUMEHECHHM.

«nst xumuka 310 Kak PoxaectBo», - roBOpUT
Puuapn Cmonnu u3 Yuausepcuteta Paiica B
XbIOCTOHE, OIMH U3 KIIFOUEBBIX UTPOKOB B HI'PE B
6akr0011. UTOOBI 00BACHUTD, OH BO3BPAIIACTCS K
OTKpbITHIO OeH307a B 1825 rony. Monekyna
O€H30J1a - OTHOCUTEJIBHO POCTOE
HIECTUYTIEPOAHOE KOJIBIIO, HO OHO SIBJISIETCS
ponuTeneM OECUnCIEHHOIO MHOYKECTBA
COEMHEHUH, OT aclMpUHA IO Ha3aJbHBIX
JIEKOHT€CTaHTOB, KPACOK, KpacuTeslel u
IJIaCTMACC - BCE 3TO CENAaHO MpHU paboTe ¢ ITUM
HIECTUYTIIEPOAHBIM KOJIbLIOM. Ternepb XUMUKH
HAJCIOTCS COBEPILUTD TaKyIO K€ Maruio ¢ 3 TUM
CEMEMCTBOM HOBBIX YIJIEPOJHBIX MOJIEKYII, IO
MeHbuIed Mepe B 10 pa3 mpeBbIIaOIKX 110
pasmepy 6eH30J1, UMes, TAKIM 00pa3oM, eIlle
O0Jb1IIE BO3MOKHOCTH.

«32t10 He 1825 rony, - roBoputr Cmomu. «IT0 Kak
OTKpBITHE O€H30J1a, TOJIBKO TENephb y Bac €CTh BCE
JOCTYIHbBIE TEXHOJIOTUN U Hay4YHbIE IPUOOPHI
1990-x romoB».

Tenepp uccienoparemnsm sICHO, 4To MojeKyna C-
60 MCKIIOYUTEIbHO CTAaOUIIbHA U YCTOHYMBA K
PaaMOaKTUBHOCTH U XUMHUYECKOH Koppo3uu. OHa
TaK)Ke JKaJJHO IPUHUMAET IEKTPOHBI, HO HE
OTKa3bIBaeTCs OT UX BHICBOOOKICHUS. DTH U
JpyTue aTpuOyThl YK€ MPUBEIN YUSHBIX U
WHXEHEPOB K CHEKYJSALUUIM O MUKPOCKOITMYECKHX
LIApUKOIIOAIIMITHUKAX, HOBBIX METOAAX JICUEHUS
paxa, Jlerkux 0aTapesx, MOIIIHOM PaKETHOM
TOIIJIMBE, a TAKXKE O OECKOHEYHBIX BO3MOKHOCTSIX
IJIaCTMACC U IPYTUX OPraHUYECKUX COETMHEHUH,
OCHOBOM KOTOPBIX SIBJISIIOTCS aTOMBI YIJIEPOJA.
OaHO U3 mpeIokKEHUH 10 IPOTUBOOMYX0JIEBOI
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Doping silicon with foreign atoms is what
turns silicon into the semiconductors
found in transistors.

Another idea Smalley talks about is
creating a superpowerful battery by
wrapping lithium and fluorine atoms,
which create energy when they combine,
inside a buckyball cage to protect them
from being attacked by oxygen in the air.
Other researchers imagine batteries that
can be made by stripping away some
electrons from the new molecule.
Scientists speculate about stringing
buckyballs together to form the basis of
new types of plastics. They dream of
altering the molecule in a million ways by
hanging different atoms or chemical
groups from the 60 carbons. "It's the
starting material for making a whole new
family of organic compounds,” says
organic chemist Fred Wudl of the
University of California at Santa Barbara.
The story behind the discovery of the
buckyball is as bizarre as its structure. It's
a story of an inspired guess that seemed to
lead to a dead end, of creative midnight
hours, of years of methodical hard work
that finally led to the unexpected
breakthrough. It's a story that stretches
across two continents over more than five
years of applied effort.

Go back to 1984 to Rice University, where
a team headed by Smalley was
investigating the properties of atomic
clusters, groups of atoms larger than
molecules but smaller than visible solids.
The Smalley team was using an unusual
device they had invented, called the laser-
supersonic cluster beam apparatus. It's a
steel vacuum chamber that holds a
hollowed-out steel block. A sample placed
inside the block is zapped by a very
intense, short pulse of laser energy that
vaporizes it. At the moment of zapping, a
whiff of inert helium gas carries the
vaporized material toward another laser,
which ionizes the clusters by stripping
away electrons. The clusters are then
pushed into an analytical instrument called

TEpaNUU y OHKOJIOTHYECKUX OOJIBHBIX COCTOUT B
TOM, YTOOBI 3aKJIFOUUTH PATUOAKTUBHBIC aTOMBI
BHYTPb 0aKHOOJUIOB. YTJIEpOAHbIN Oapbep
MIOMOYKET COXPaHUTh IIEIOCTHOCTh
PaauoOn30TOIOB MOCe UHBbEKIUU. CMOJIN yKe
3aMEHUJT HEKOTOPbIE aTOMBI yIiiepo/ia B I1ape
JIPYTUMU DJIEMEHTaMHU JIJIsl CO3/JaHus
MOJIYIIPOBOTHUKOBBIX «JIOMEHOI0BY.
JlonupoBaHue KpeMHUSI THOPOIHBIMH aTOMAMHU
MIpeBpaIaeT KPEMHUN B OTYIIPOBOJHUKH,
OoOHapy>KEHHBIE B TPAH3UCTOPAX.

Hpyras uaes, o koTopoir rooput CmoJsiu, -
CO3/IaHHE CBEPXMOIIIHOM OaTapeu myTeM
o0epThIBaHUS aTOMOB JIUTUA U (HTOPA, KOTOPEIE,
00BEIMHSASICh, CO3/IAI0T SHEPTUIO BHYTPH KJIIETKHU C
0axn00J10M, YTOOBI 3AIIIUTHTEL UX OT BO3IEHCTBUA
KHCJIOpoJia B Bo3ayxe. [pyrue uccienosarenu
MIpeICTaBIAIOT cebe 6aTaper, KOTOpble MOTYT
OBITH CHIETaHbI IYTEM yJIaJICHUsI HEKOTOPBIX
ANEKTPOHOB U3 HOBOI MOJIEKYJIBI.

Y4eHble pa3MBITIUISAIOT O TOM, YTOOBI COSTUHUTD
06axu601BI BMECTE, YTOOBI CHOPMUPOBATH OCHOBY
HOBBIX TUIOB I1acTMacc. OHU MEYTaIOT
W3MEHHUTh MOJIEKYITY MIJLLTHOHOM CIIOCOOOB,
TTO/IBEIINBAsT PA3IMYHBIC ATOMBI HJIH XHMHUYCCKUC
rpynibl U3 60 yriaeBogopoaoB. «ITO UCXOIHBII
MaTtepua Jiyisl CO3JaHusl 11eJI0T0 HOBOTO
CEeMENCTBA OPraHUYECKUX COCAMHEHUIN», -
TOBOPUT XUMUK-Opranuk @pen Byt us
Kanudopuuiickoro ynuepcutera B Canra-
Bbap6ape.

Hctopust oTkpbITHs Oakuboma TakK ke
MPUYY/UIHBA, KaK U €T0 CTPYKTYpa. DTO UCTOPHUS
BJIOXHOBEHHOM JIOTa/IKH, KOTOpasi, Ka3auoch Obl,
3aluia B TYMHUK, TBOPUYECKUX MOJTYHOYHBIX YacOB,
MHOTOJIETHEH METONYeCKOi paboThl, KOTOpas, B
KOHIIE KOHIIOB, ITPUBEJa K HEOKUTAHHOMY
MPOPBIBY. DTO UCTOPUSI, KOTOPAsI MPOCTUPAETCA
4yepe3 JBa KOHTUHEHTA 3a 0oJiee YeM MSITh JeT
MIPUJIOKEHHBIX YCUITUH.

Bo3spamaemcs B 1984 rony B YHuBepcurter Paiic,
rjie KoMaHjaa Bo riase co CMOJIIM UccieioBaa
CBOMCTBA aTOMHBIX KJIACTEPOB, TPYIIN aTOMOB
00JIbIIIe MOJIEKYJT, HO MEHBIIIE BUANMBIX TBEPIBIX
ten. Komanga CMoin ucmob3oBaia HEOOBITHOE
YCTPOMCTBO, KOTOPOE OHU U300peNH, Ha3bIBAEMOE
amnmapaToM JIa3epHO-CYMEeP3BYKOBOTO MTydKa
KJIACTEPOB. JTO CTAbHAS BAKyyMHas KaMepa, B
KOTOPOU HAXOJUTCS BBIJIOJIOJIEHHBIN CTATBHON
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a mass spectrometer, which gives a
reading of their size. Smalley was using
the machine on a variety of elements,
including silicon.

At that time, Harry Kroto of the University
of Sussex in England was visiting Rice
and suggested that carbon be added to the
list of elements Smalley's team had been
zapping. Kroto was interested in this
because he was working on the possible
origins of long-chain carbon molecules in
interstellar space; he had found evidence
of a nine-carbon molecule in the dust
between stars. He theorized that carbon
molecules might be forged in the
atmospheric furnaces of red giant stars that
are rich in carbon. (When a star has burned
about 10 percent of its hydrogen fuel, it
swells to a much greater size and becomes
redder and much brighter. When our sun
becomes a red star in a few billion years, it
will gobble up Mercury and Venus.) Kroto
thought that Smalley's apparatus, which
generated temperatures of tens of
thousands of degrees—hotter than the
surface of a red giant-was a way to
replicate that furnace in the laboratory.
Smalley's bunch got around to
investigating carbon a year later, a delay
due partly to the work a team at the Exxon
Research and Engineering Corp. was
already doing on carbon using a Rice-built
machine; Smalley wanted to avoid
overlap.

When Smalley's group, joined by Kroto,
zapped carbon, the results were
astonishing. They had expected a similarly
random, and uninteresting, assortment of
carbon clusters like that found by the
Exxon people. Most of those contained
from 2 to 30 carbon atoms, with some
much larger clusters of even-numbered
atoms. There were also increased amounts
at 10-carbon intervals: 50-, 60-, 70-carbon
clusters.

But there was something strange about the
60-carbon cluster that drew their attention.
Much more of it appeared in their samples
than could be explained by random

6mok. OOpasen, MOMELICHHbII BHYTPh 0JIOKa,
3a)KaT OYCHb UHTEHCUBHBIM KOPOTKUM
HMITYJICOM JIa3€PHON SHEPTUH, KOTOpask ucnapser
ero. B MOMeHT 3anuHra JyHOBEHUE HHEPTHOTO
ra3a rejus IepeHOCUT UCIIApPEHHBIN MaTepual K
Ipyromy jas3epy, KOTOpPbIi HOHU3UPYET KIIACTEPHI,
OTHHUMasl y HUX 3JIEKTPOHBI. 3aTeM KJIaCTEPhI
MIOMENIAIOTCS B aHATUTUYECKUH TpUbop,
Ha3bIBAEMbI MACC-CIIEKTPOMETPOM, KOTOPBII
CUMTBIBACT UX pa3mep. CMOIIIM HCIIONB30Ball
anmapar Ha pa3Ju4HbIX JIEMEHTaX, B TOM YHUCIIE
Ha KPEMHUH.

B 1o Bpems I'appu Kpoto n3 Yausepcurera
Caccekca B Anrnuu nocerun Paiic n npeuioxu
N00aBUTh YIJIEPOJ B CHUCOK 3JIEMEHTOB, KOTOPBIE
koManga Cmosum 3anuHrosana. Kporo
3aMHTEPECOBAJICS 3TUM, IOTOMY YTO OH paboTas
HaJ| BO3MOXHBIM IIPOUCXO0XKIECHUEM
JUIMHHOIIETIOYEYHBIX YIJIEPOIHBIX MOJIEKYJI B
MEX3BE3/IHOM IPOCTPAHCTBE; OH HAalllell
JI0Ka3aTeJIbCTBA HAIMYUS AEBITH-YIIIEPOAHON
MOJIEKYJIBI B IIBLIIM MEKAY 3Be3namu. OH
TEOPETUUECKH MPEATOarai, YT0 MOJIEKYJIbI
yriiepojia MOryT ObITh BBIKOBaHHBI B
aTMOC(EepHBIX Meyax KPaCHbIX TMTAaHTCKUX 3BE3],
6orateix yriaeponoMm. (Koraa 3Be3na cxxuraer
0k0J10 10 MpoLEeHTOB CBOEro BOJOPOIHOTO
TOIJIMBA, OHA pa30yxaeT J0 ropasao OOIbLIETo
pa3Mepa U CTAaHOBHUTCS KpaCHEE U HAMHOTO sipye.
Korna yepe3 HeCKOIbKO MUJUIMAPAOB JIET HaLIE
ComnHile cTaHeT KpacHOM 3B€3/101, OHO COXKPET
Mepxkypuit u Benepy). Kporto cuuran, uro
anmnapat CMoJIH, KOTOPBII reHepupyeT
TEMIEPATypy Ha JECITKHU ThICAY IPAyCOB BHIIIIE,
YeM MOBEPXHOCTh KPAaCHOT'O TUTAHTA, - 3TO CIIOCO0
BOCIIPOM3BECTH 3Ty I€Ub B J1aOOPaTOPUH.

IN'ogom nmo3zxe rpynna CMoIIIu 3aHs1ach
HCCIIEIOBAaHUEM YIJIEpOAa - 3aJ€P’KKA OTYACTH U3-
3a TOro, 4YTO KOMaH1a komnanuu Exxon Research
and Engineering Corp. yxe paboTana Ha
YIJIEPOIOM, HCIIONB3Ys ManiuHy Rice-built;
CMmomu xoTen u30exarb HaJIOKEHHs Ipyr Ha
ApyTa.

Korna rpynna Cmosuin, kK KOTopoi
npucoenuHuics Kporto, ynasiusana yriaepof,
pe3yabTaThl ObUIM MOpa3uTeNbHbIMU. OHU
OKUJIAJIA TAKOTO K€ CIIy4aliHOTO U
HEUHTEPECHOT'0 ACCOPTUMEHTA YIIIEPOIHBIX
KJIACTEPOB, KaK T€, YTO ObLIN HalIeHbI JIOJbMU
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formation—three times more than any other
even-numbered cluster. Intrigued by that
finding, Jim Heath, one of Smalley's
graduate students, worked over a weekend
to develop a way to increase the yield of
C-60 clusters; he found that he could
tinker with the experiment so that the
amount of C-60 yielded was 40 times as
great as any other even-numbered cluster.
As the Rice chemists kicked these results
around, they asked two questions: Why
even-numbered clusters and why so much
carbon-60? One explanation was that they
were making carbon "sandwiches," flat
sheets of material that contained large
numbers of atoms, made up of graphitelike
hexagonal groups. But, Smalley recalls,
such a flat molecule would have
unattached dangling chemical bonds at its
ends with no apparent way to tie them up.
Besides, why should such an open-ended
cluster have exactly 60 carbon atoms, no
more and no less?

One of the Rice group members—no one
remembers who-suggested that the
carbon-60 cluster wasn't actually a cluster,
but a molecule, and a molecule in the
shape of a hollow ball. Maybe those flat
sheets they talked about actually curled
around to form a sphere and would turn
out looking something like a geodesic
dome. That would take care of the
dangling-bond problem. Smalley had seen
a photo of one of Buckminster Fuller's
geodesic domes, with its hexagonal units,
and thought the geometry worth trying.
Heath spent that evening with his wife
trying to assemble a C-60 molecule out of
gum drops and toothpicks, a sticky and
eventually unedifying enterprise.
Meanwhile, Smalley sat down at his
computer and tried to generate a model
structure for a 60-atom ball of carbon.
After hours of work, he got nowhere.
Frustrated, he began cutting regular
hexagons out of legal paper, one inch on a
side, and tried to make a sphere out of
them. No dice. As he reached for an after-
midnight beer, he remembered Kroto

u3 EXxon. BosibmMHCTBO M3 HUX COJEPKAIIO OT 2
10 30 aToMOB yriiepo/ia, a HEKOTOpbIe ropa3o
OoJiee KpyIHbBIE KJIACTEPhl YETHBIX aTOMOB. bpuin
TaK)Ke YBEJTMYEHbI KosindecTBa B 10-yrimepoaHbix
untepBanax: 50-, 60-, 70-yriepoHbie KIIacTEPHI.
Ho B 60-yranepoanom kiactepe ObUIO YTO-TO
CTpaHHOE, YTO MPUBJIEKIIO UX BHUMaHHE. B nx
BBIOOPKAX UX OKa3aJI0Ch Topa3io Oobliie, 4yeM
MO>KHO OBLIO OOBACHUTH CITy4aifHBIM
o0Opa3oBaHHeEM - B TpU pa3a OoJiblile, UeM y
J1H000r0 JPYyroro 4eTHO-HOMEPALIUOHHOTO
KJ1acTepa. 3aMHTPUTOBAaHHbBIA 3TON HaXOJKOM,
Jlxum XuT, 0JIMH U3 acnupanToB CMoILIH,
paboTan B TeUeHHE BBIXOAHBIX HaJ| pa3paboTKOM
criocoba yBenuyeHus Beixona kinactepoB C-60; o
O0OHapYXHII, YTO MOXKET MOACTPOUTH
HKCHEPUMEHT TaK, yTo0bI BeIxo C-60 6511 B 40
pa3 0oJblile, 4eM y JIF000ro Ipyroro 4eTHo-
HOMEPALMOHHOI'O KJIacTepa.

Korna xumuku Paiic pacnpocTtpanuiu 3tu
pe3yJIbTaThl, OHM 3a/1aju 1Ba Bompoca: [louemy
YeTHbIE KJIacTephl U MOYEMY TaK MHOTO Yriiepoja-
60? OgHO U3 00BACHEHHUI COCTOSIO B TOM, YTO
OHH JIeNIaJiN YTIIEPOAHbBIE «COHABUYNY, IIJIOCKHE
JUCTBI MaTepuaia, coJepskaiiye 60apuioe
KOJIMYECTBO aTOMOB, COCTOSIIIHE U3
rpaduTono00HBIX MIECTUYTONbHBIX Ipymi. Ho,
BcrioMuHaeT CMOJIIH, Takasl IJI0CKask MOJIEKyIa
He uMelia Obl Ha CBOMX KOHIIAX CBUCAIOIIMX
XUMUYECKHX CBs3€ll, HE UMest BUIUMOTO criocoda
WX CBS3BIBAHMS.

Kpowme Toro, nouemy B TakOM OTKPBITOM KJIacTepe
JIOJKHO OBITH poBHO 60 aTOMOB yriepoja, He
Oosblie U He MeHbIe?

OnuH U3 4ieHoB rpymnmbl RiCe - HUKTO He
MIOMHUT, KTO YTBEep:KJlaJl, 4To KJacTep yriaepoa-60
Ha caMoM Jelie ObUT He KJIaCTEpOM, a MOJIEKYJIOH,
a MoJIeKyJI0i B (hopMme mosoro mapa. Moxer
OBITh, TE MJIOCKUE JINCTHI, O KOTOPHIX OHU
TOBOPWJIM, HA CAMOM JIeJIe CKPYYHBAIIUCh BOKPYT,
o0pasys chepy, 1 mpeBpaIiaIrch B HEYTO BPOJIE
re0/1e3MYECKOro Kyrosa. ITo Obl pemuio
npo0GsieMy BUCSIIUX cBsizeld. CMoTH yBUIEN
¢doTorpaduro 0AHOTO U3 TEOAE3NIECKIX KYTOJIOB
baxmuncrepa ®@ymiepa, ¢ €ero MecTUyroJbHbIMU
€IMHUIIAMHU, ¥ PEIIUII, YTO TEOMETPHIO CTOUT
onpooOBaTh.

XUT MPOBEN 3TOT BeUep C KEHOMU, MbITAsICh
cobpatb Mosiekyiny C-60 u3 Kamels JeCeH U
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saying that he had once built a geodesic
dome for his children, and that it might
have contained regular pentagons as well
as hexagons. So Smalley cut out a
pentagon and began arranging hexagons
around it, adding more pentagons and
hexagons, taping the flimsy paper shapes
together as he worked, and finally,
halfway through, saw he had something.
"My heart leaped,” Smalley recalls.
"Unless | had counted wrong, the structure
could close to form a sphere with the
magic number of vertices: sixty."

In fact, the paper model formed a ball; it
even bounced when dropped on the floor.
It had 20 hexagons and 12 pentagons.
Each of the 60 vertices, or corners,
representing one carbon atom, was
identical to the others; each occurred at the
joining point of one pentagon and two
hexagons.

The shape seemed so elegant that Smalley
knew it had to be well known to
geometricians. He called the head of Rice's
mathematics department, William Veech,
and described what he had built.
Eventually Veech responded: "I could
explain this to you in a number of ways,"
he said, "but what you've got there, boys,
is a soccer ball."

The structure is technically called a
truncated icosahedron, one of an infinite
number of spheroidal cages that can be
formed with hexagons and pentagons.
Buckminster Fuller realized that many of
these structures are endowed with unusual
rigidity for their mass because of their
geometry. Thus, the strong, light-weight
geodesic dome was born.

The day after their epochal discovery, the
Rice chemists thought of names like
"soccerene™ and "ballene” for the C-60
molecule, but finally decided on
"buckminsterfullerene."

Today, it is also known as buckyball. The
other even-numbered geodesic-dome-
shaped carbon clusters are collectively
known as "fullerenes.” Smalley and his
colleagues announced the discovery of C-

3yOOYHCTOK - JIMIIKOTO U, B KOHEUHOM CYETE,
00BEAMHSIONIETO MTPEAPHUSIITHSL.

Tem Bpemenem CMOIIIH cell 32 KOMIIBIOTEP U
MONBITAICA CTEHEPUPOBATH MOJENb CTPYKTYPbI
it 60-aTomHoro mapa yriepoaa. [locie
MHOT04acoBO paboThl OH HUKYZA He A0Opacs.
PazouapoBaHHbBIi, OH Ha4YaJ BEIPE3aTh U3 Oymaru
OOBIUHBIEC IECTUYTOJIBHUKH, HA OJUH JIOUM
cOOKy, ¥ MBITAJICS CAeNaTh U3 HUX cdepy.
Huxkakux xkocreit. Korna on notsayscs 3a
[IOCJICNIOIYIEHHBIM [IMBOM, OH BCIIOMHMJI, KaK
Kporto ckazai, 4To ofHaK1bl OH TOCTPOUIT
reoJIe3NYECKUI KYyTI0J JUIsl CBOMX JIETEH, U 4TO B
HEM MOTJIH OBITh KaK OOBIYHBIC ISATUYTOJBHUKH,
TaK U mecTuyroabHuku. [loaromy Cmomnnu
BbIpE3aJl MATUYTOJIbHUK U Hayajl pacCTaBIIATh
BOKPYT HETO LIECTUYTOJIbHUKH, A00aBIIsIs e1e
NATHUYTOJBHUKYU U IIECTUYTOJIbHUKH, COSUHSS
Xpynkue Oymaxxuble (OpMbI, U, HAKOHEL, Ha
MOJIYTH, YBUJEIL, YTO Y HETO YTO-TO €CTh.
«Moe cepalie MpbIrHYyI0», BcrioMuHaeT CMOJUIH.
«Ecnu Obl s HE cunTa HEMPaBUIIBLHO, CTPYKTYypa
Morja Obl 01i3K0 ChOpMUPOBATE ChEpPY C
Maru4eckKuM KOJIMYECTBOM BEPIIUH:
LIECTHIECAT?.

Ha camom gene, Oymaxknast Moiens 0Opa3oBbIBaja
1iap; OH Jake OTCKaKKBaJl, KOTJa Maja Ha MoJ.
OH cocTosut 3 20 mecTuyroJbHUKOB U 12
naTuyrodsHuKoB. Kaxxaas u3 60 BepiivH, uimn
YTJI0B, IPEICTaBISAIONINX OJUH aTOM YIJIEpOAa,
Obl1a WASCHTHYHA APYTUM; KaXaast U3 HUX
HaxXOJWIach B TOUKE COEIUHEHUS OJJTHOTO
MATUYTOJIbHUKA U ABYX IIECTUYTOJIbHUKOB.
dopma Kazanach HACTOJIBKO JIETaHTHOM, YTO
CMmomnnu 3Ha, 4TO OHA JOJHKHA OBITH XOPOLIO
n3BeCcTHA reoMerprctaM. OH MO3BOHMUII IJ1aBe
MareMmarnueckoro oraena Paiic, Yunbsamy Buuay,
U OIIHCAJ, YTO OH MOCTPOMII. «B KOHIIE KOHIIOB,
Buu otBetun: «f Mor 661 00BSICHUTH BaM 3TO
HECKOJIbKUMH CII0COOaMu», - CKa3aj OH, - HO TO,
YTO y Bac TaM €CTbh, MaIIbUUKH, 3TO (PyTOOIbHBIN
MSI4.»

CTpyKTypa TEXHHYECKH HA3bIBAETCSl YCEUEHHBIM
UKOCa3pOM, OJJHON 13 OECKOHEYHOI'0 YuClia
cheponaanbHbIX KIE€TOK, KOTOPbIEe MOTYT OBITh
c(OpPMHUPOBAHBI U3 IECTUYTOJIBHUKOB U
MSTUYTOJILHUKOB. bakmuHcTep DyIuiep MOHsI,
YTO MHOTHE U3 3TUX KOHCTPYKLMH U3-3a CBOEH
Te€OMETPHUH HaJleJIeHbl HEOOBIYHOM )KECTKOCTBIO
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60, the theory of its structure, and the
structure of other fullerenes in a scientific
paper published in 1985.

Many scientists were intrigued by the idea;
some were disturbed by it. Disagreement
came from the Exxon group, who stuck to
the idea that the carbon clusters were most
likely composed of uninteresting, cross-
linked strands of atoms. Whetten of the
University of California, then a graduate
student working at Exxon, remembers
talking about Smalley's discovery with
Roald Hoffmann, his teacher at Cornell
University, who had won the Nobel Prize
in chemistry for his work on carbon. "He
said there was nothing unusual about
repeats of 10-carbon atoms," Whetten
recalls. "So at Exxon, we stopped.”

After announcing their exciting discovery,
the Rice people were in a bind. They had
only fractions of a milligram of C-60, not
enough to confirm its existence.

How could they convince the doubters and
substantiate their theory of C-60's
structure? Obviously, they had to produce
a whole lot of buckminsterfullerene,
enough of the stuff so it could be
thoroughly analyzed. Smalley assigned the
job to Heath. Smalley called it "the search
for the yellow vial" because theory
indicated that the C-60 molecule would be
yellowish. It seemed a simple job, but it
turned into a nightmare—a "no-joy
experiment,” he remembers.

The Rice researchers collected the black
stuff that was coming out of the nozzle of
the cluster beam apparatus. For two years,
Heath mixed the material with benzene,
hoping the solvent would concentrate
appreciable amounts of C-60. The effort
was a bust.

"After two years of looking at a clear
benzene solution, with no evidence of
fullerenes, our conclusion was that
perhaps someone else would isolate a bit
of this someday," Smalley said. "We rather
expected that some chemist in a Third
World country would get a milligram of
this out of cow dung or something like

JUTst X Macchl. TakuM 00pazom, pouscs
MPOYHBIH, JISTKUH IF€01€3UYECKUN KYTIOJ.

Ha cnenyrommit 1eHp mocae CBOEro 3MoXalibHOTO
OTKpBITHS XuMuKku Paiic mpuaymanu takue
Ha3BaHU, KaK «COLIIEPEH» U «OaieH A
MoJiekyJbl C-60, HO B KOHIIE KOHIIOB
OCTaHOBWJIMCH Ha «OaKMUHCTEPQYIIIEpEeHe.
CeroiHsi OH Tak)Ke U3BECTEH Kak «0akuOoI.
Jlpyrue 4eTHble reo/1e3nuecKre Kynojaoo0pas3Hble
yIJIepOIHbIE KJIacTepbl U3BECTHBI KaK
«pynnepersr». CMOJUIH U €T0 KOJIJIETH 00bSBUIH
00 oTkpbITHH C-60, TEOpUHU €TI0 CTPOCHUS U
CTPYKTYpBI Ipyrux (yiiepeHoB B HAyYHOH
pabote, onyOnukoBaHHOM B 1985 roxy.

MHorue y4ueHble ObIIIH 3aMHTPUTOBAHBI ATON
ujeei; HeKOTOpbIe ObLTM B3BOJHOBAHHI €IO.
PasHornacus nmpunuii ot rpymmbsl EXX0N, koTopast
MPHUAEPKUBATIACH UJIEU, YTO YTIIIEPOIHBIC
KJIACTEPbI, CKOPEE BCETO, COCTOSAT U3
HEUHTEPECHBIX, CIIUTHIX MEXKIY COO0N HUTEH
aromoB. Berren u3 Kamudopuuiickoro
YHHMBEPCUTETA, B TO BpEMs aCIIUPAHT,
paboTaBimii B EXX0ON, BcrioMuHaeT pa3roBop 06
otkpbITr Cmoiuu ¢ Poansnom Xoddhmanom, ero
yuuteneM u3 KopHelabckoro yHuBepcurera,
KOTOpbIi nonyunn HoGeneBckyro npemMuto mo
XUMUH 32 CBOIO paboTy 1o yriiepoay. «OH ckazall,
YTO HET HUYEro He0OBIYHOTO B MOBTOpPEeHUsAX 10-
YTJIEPOJHBIX aTOMOBY, - BCIOMUHAET Y UTTEH.
«Tak 4To0 B DKCOHE MbI OCTAaHOBHJIUCH.)

OOBsBHUB O CBOEM 3aXBaThIBAIOLIEM OTKPBITHH,
PHCOBIIBI OKA3aJIUCh B 3aTPYJHUTEIBHOM
MIOJIO)KEHUHU. Y HUX ObUIO BCETO HECKOJIBKO
MIIIUrpaMMoB C-60, 4To HeOCTATOUHO IS
MOATBEPK/ICHUS €r0 CYIIECTBOBAHHUS.

Kak oHr Moriu yoeiuTh COMHEBAIOLIUXCS U
000CHOBAThH CBOIO TEOPHIO O cTpykType C-607?
OueBUAHO, YTO OHU JIOJKHBI OBLTH MPOU3BECTH
00JIbI1I0€ KOJIMYECTBO OaKMUHCTEP(YIIIepeHa,
JOCTaTOYHO, YTOOBI €10 MOXKHO OBLIO TIIATEIBHO
npoaHanu3upoBaTb. CMOJUIH MOPYYUII 3TY paboTy
Xuty. CMOJIIH Ha3BaJl 3TO «IIOMCKOM KEJITOr0
(bakoHa», IOTOMY YTO TEOPHUs ITOKa3ala, YTo
Mmonekyina C-60 Oyzaer kenToBaToi. DTO Ka3alioch
MIPOCTHIM 3a/IaHuEM, HO OHO TIPEBPATHIIOCH B
KOIIIMAp - «3KCIEPUMEHT 0€3 yI0BOJIbCTBUY,
BCIIOMHHAET OH.

HccnenoBatenu puca coOpain yepHOE BEIIECTBO,
KOTOPO€ BBIXOJIMJIO M3 COILIa armapara
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that."

Instead, the answer came from Tucson and
Heidelberg, Germany, in a way that
demonstrates the sometimes inexplicable
nature of scientific breakthroughs. The
two men who found the way to make
buckyballs by the bucketful were studying
something else entirely.

Donald Huffman of the University of
Arizona and Wolfgang Kratschmer of the
Max Planck Institute for Nuclear Physics
were working with carbon clusters, but
with a totally different perspective and
with different goals from Smalley.
Huffman and Kratschmer were studying
how all kinds of small particles absorbed
light: biological particles, soot particles,
any very small particle. They had been
studying carbon for many years because
astronomers think that the minute carbon
particles floating between the stars absorb
starlight in interesting ways that could
help them understand the universe.

After trying a number of methods,
Huffman and Kratschmer had developed
an ingeniously simple device for making
lots of small carbon particles. Their
machine consisted of two graphite rods
connected to a high electric-current circuit
surrounded by a helium atmosphere. A
hacksaw blade acted as a spring to push
the rods together. Where they touched,
carbon vaporized, forming lots of carbon
clusters—soot to you.

It's a dirty business, working with soot, but
this time it paid off. The reward came
from methodical work that measured how
carbon clusters absorb visible light.

"We were the first to measure directly the
optical absorption spectrum of very small
carbon particles,” Huffman said. "And
when we did, we saw this feature."

The feature was a peak indicating that
light at the wavelength of 2,200 angstroms
was being absorbed by the carbon—-almost,
but not quite, like the peak astronomers
were seeing in interstellar dust.

Huffman and Kratschmer didn't
understand the finding. "So we went back

KJIaCTEPHOTO Jy4a. B Teuenue nByx net Xur
CMEILIMBAJ MaTepua ¢ 6EH30JI0M, HAJIEsCh, YTO
pPacTBOPUTEIIb CKOHLUEHTPUPYET 3HAUUTEIBHOE
konmyecTBO C-60. Ycunue ObUTO HEeyTauHbIM.
«IIocne aByX €T MOKUCKa IPO3PavYHOTO PACTBOPA
OeH30:1a, 6€3 MPU3HAKOB (DYIUICPEHOB, MBI
MPUILIN K BBIBOAY, YTO, BO3MOXHO, KOT1a-
HUOYIb KTO-HUOYIb APYTOil BBIAEIUT HEMHOTO
3TOrOY, - cKazain CMoiu. «Mbl CKkopee 0KHJalu,
YTO KaKOW-HUOY/b XUMUK B CTPaHE TPETHEro
MUpa MOJIYYUT MUJUIUTPAMM 3TOTI'O U3 KOPOBBETO
HaB03a WJIH Yer0-TO MOJO00HOTOY.

Bwmecto 3toro oreet ObuT MoNTydeH u3 TycoHa u
I'eiinenbOepra, ['epmanus, Takum 00pa3om, 4TOObI
MIPOJIEMOHCTPUPOBATH MOPON HEOOBSICHUMYIO
MIPUPOJY HAYYHBIX IPOPBIBOB. J[BOE€ MYX4HH,
KOTOpBIE€ HAIUIK CIIOCO0 Jes1aTh MSYM 3a BEJIPO,
M3y4yalil KOE-u4TO COBEPILIECHHO APYTOe.

Honaneg Xahhman u3 YauBepcuTera ApU30HBI U
Bonsdranr Kparmmep u3z Mactutyra siaepHoit
¢uzuku um. Makca [1nanka paboranu ¢
YIJIE€POJHBIMU KJIACTEPAMH, HO C COBEPILIEHHO
MHOM NEPCIEKTUBON U C IPYTHUMHU LEIIAMU, YEM Y
Cmomnu.

Xaddman u Kpatmmep u3ydann, Kak BCE BHJIbI
MEJIKUX YaCTHI] MOTJIOMIAIOT CBET: OUOIOrHuecKre
YaCTHUIIbI, YACTUIIBI Ca’KH, JIFOObIE OYEHb MEJIKHE
yacTulbl. OHU U3y4aly YIriIepoJ B TEUEHUE
MHOTHX JIET, IOTOMY YTO aCTPOHOMBI JyMaloT,
YTO B Ty MUHYTY, KOTJa YTJIEPOAHBIE YaCTUIIBI
MapsT MEXAY 3B€3/1aMU, OHU MOTJIOLIAI0T
3BE3/IHBII CBET MHTEPECHBIMH CIIOCOOaMH,
KOTOpbIE MOTJIM ObI IOMOYb UM TIOHATH
Bcenennyto.

[Ipo6ogaB psn metonos, Xahdman u Kparumep
pa3paboTaiy reHHaJIbHO MIPOCTOE YCTPOUCTBO IS
MIOJIyYE€HHUSI MHOKECTBA MEJIKUX YTIIEPOJHBIX
yacTul. X yCTpOHCTBO COCTOAIIO U3 ABYX
rpadUTOBBIX CTEPHKHEH, COETMHEHHBIX B
CHJIbHOTOYHOM IeNH, OKPYXEHHOI armochepoit
renus. JIe3Bue HOKOBOYHOW MUJIBI BBITTOIHSIIO
POJIb IPY>KUHBI JIs1 COKUMaHUs cTepxkHel. Tawm,
I/l OHM KacalluCh, YIiepoJ] ucrapsics, o0opasys
MHO>KECTBO YIJIEPOJHBIX CKOTJICHUH.

370 rpsi3HbIA OU3HeC, paboTaTh C caxeil, HoO Ha
9TOT pa3 3T0 okynwiocsk. Harpana npunuia ot
METOINYeCKON paboThl, KOTOpasi U3Mepsiiia, Kak
YIJIEPOJHBIE KJIACTEPHI NOTJIOIAI0T BUAUMBII
CBET.
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to the lab and started making more carbon
clusters,” Huffman says. "It was then that
we started seeing new and funny things in
this peak. In fact, we saw three little
wiggles in it." Kratschmer immediately
called it the kamel sample (for the German
word for camel).

That was in March of 1983, and
Kratschmer and Huffman began arguing
about what it might be: "Maybe it's a new
form of carbon. That's ridiculous. Maybe
it's some sort of cluster of carbon atoms.
Maybe it's just junk. Mostly we thought it
was some kind of junk,” Huffman says.
When Huffman read the 1985 Kroto-
Smalley paper that discussed a new 60-
carbon molecule, a light flashed on. This
strange new stuff could explain all the
funny things he and Kratschmer had been
seeing. Quickly, the focus of their research
on carbon changed radically. Huffman and
Kratschmer weren't at all convinced they
had made buckminsterfullerene, but they
began to point their work toward that
direction. To be on the safe side, in 1987
Huffman put in a patent disclosure memo
through his university for "a proposed way
of making macroscopic amounts of C-60."
When the patent attorney called back, in
February 1988, Huffman found he could
no longer make samples with the camel
feature. To increase the yield of C-60, his
graduate student, Lowell Lamb, began
tinkering with the experiment, changing
combinations of conditions, mostly the
helium pressure. The result was large
amounts of C-60—milligrams of it, more
than anyone else had ever made.

They couldn't yet take a picture to prove
they had carbon-60, but they could work
on the basis of its predicted properties.
Organic chemists had become interested
enough in Smalley's proposal to figure out
how buckminsterfullerene would absorb
infrared light. They conjectured that most
of the infrared light would go right
through the carbon molecule, except for
four wavelengths that would be absorbed.
Plotted on a graph, the absorption

«MpI OBUTH TIEPBBIMHU, KTO HETIOCPEACTBEHHO
W3MEpUIT CIIEKTP ONTUYECKOTrO MOTJIOMIEHUS OYCHb
MaJIEHBKUX YIJIEPOJHBIX YaCTHUI, - CKa3all
Xaddpman. «M korma Mbl 3TO caeanu, Mbl
YBUJIEIU 3TY OCOOEHHOCTb.»

OcoOeHHOCThIO OBbLT MUK, YKa3bIBAIOIINN HA TO,
YTO CBET Ha JUIMHE BOJIHBI B 2200 aHrcTpeM
MOTJIOLIAETCSI YTIIEPOJAOM - IIOYTH, HO HE COBCEM,
KaK 3TO BUEIH aCTPOHOMBI IIHKa B MEX3BE3HOM
TIBLIH.

Xaddman u Kparmivep He TOHSIM HAXOJKY.
«[ToaTOMY MBI BEpHYIIHCH B TAOOPATOPUIO U
HayvaIM JeNaTh OOJIbINE YITIEPOIHBIX KIACTEPOBY,
- roopuT Xaddman. IMeHHO Tor1a Mbl HA4YaIN
BUJICTH HOBBIC U 3a0aBHBIC BEIIH B ATON
BepiHe». Ha camom fene, Mbl yBUAETH B HEM
TPU MaJICHBKUX 3aBUXpeHMs». KpaTmmep cpazy
e Ha3Bal ero o0pa3oM Kamenu (s HEMEIKOTro
CJIOBa BEpOJIION).

3Oto 610 B MapTe 1983 roaa, u Kparmmep u
Xaddman HaYaIH CIOPUTH O TOM, YTO 3TO MOXKET
ObITh: «MOXKET OBITh, 3TO HOBas hopma
yriaepojia». 1o Henerno. MoxeT ObITh, 3TO YTO-TO
BpO/JI€ CKOTJICHHUSI aTOMOB yriiepojia. Moxer, 3To
MPOCTO MycOp. B OCHOBHOM MBI IymMaiiu, 4TO 3TO
KaKOH-TO XJ1am», - ToBOpHUT XaddhMaH.

Korna Xaddman npounrtan B 1985 roay crareio
Kpoto-Cmomniu, B KOTOpoit 06cysxanach HoOBas
60-yritepoiHast MOJIEKYIIa, 3aropelics CBET. JTa
CTpaHHasi HOBHHKA MOTJIa Obl OOBSICHUTH BCE
3a0baBHBIE BEIH, KOTOpbIe OHU ¢ KpaTumepom
Bujienu. beicTpoTa uxX Mccae10BaHui MO yriaepoay
paaukanbHO u3MeHmwIack. Xapdman u Kparmmep
BOBCE HE ObLTH yOEXKIECHBI B TOM, UTO OHU
caenanu 6akMuHCTEp(yIUIepeH, HO OHU HadaJld
HaMpaBIIATh CBOIO pa0OTy B 3TOM HANpaBICHHUH.
Ha Bcsikuii cnyyait, B 1987 rogy Xaddman BHEC
4yepe3 CBOM YHUBEPCUTET MaMATKY O PACKPBITUH
MaTeHTa Ha «IPEI0KEHHBINA CIIOCO0 TOTydIeHUs
MaKpOCKOMHUUYeCKUX KommyecTB C-60».

Korna naTteHTHBINM TOBEPEHHBIN NEPE3BOHUI B
¢espaine 1988 rona, Xahdman o6Hapyk ui, 4TO
OH 0OJIbIIIe HE MOKET JIeNIaTh 00pa3Ilbl C
BepOII0’Kbel 0COOEHHOCTHI0. UTOOB! yBETUUUTD
BbIx011 C-60, ero acnupant Jloysmn JIam6 Hauan
MIPOBOJIUTH SKCIIEPUMEHT, U3MEHSST KOMOMHALIUT
YCJIOBHUIA, B OCHOBHOM, JaBJIeHHE renus. B
pe3yibTare ObLIO MOTYyYeHO OO0JIBIIOE KOTHMYECTBO
C-60-mmmurpamMmMoB, 00JTbIIE, YeM KTO-THOO0
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spectrum was a mostly smooth curve, with
only four strong peaks. When Huffman
and Kratschmer beamed infrared energy
through their sample, they saw the
predicted four peaks. Bingo!

Well, almost. Vacuum pump oil, used to
lubricate their experimental apparatus, has
two peaks of its own-almost dead on the
ones predicted for buckyball. Kratschmer
performed an experiment that eliminated
the possibility that two of the peaks had
come from the oil. He made buckyballs
out of carbon-13, which is slightly heavier
than the dominant isotope, carbon-12. The
heavier atom is predicted to shift the
infrared peaks by a predictable amount; it
won't shift any peaks attributable to
contamination. The predicted shift
appeared. Buckyball lived.

For a meeting, Huffman and Kratschmer
wrote up a small paper modestly titled,
"The Possibility of Carbon-60 in
Laboratory-produced Interstellar Dust
Analogues." It was published in a fairly
obscure journal in September 1989. By
early 1990, Kratschmer and Huffman had
relatively pure samples, not only of C-60,
but of another fullerene, C-70. Now at last
they could reveal to the scientific world
what they had been doing.

They did it in full-fledged style in the
journal Nature, in September 1990.
Painstakingly, Huffman and Kratschmer
described their method for making
buckminsterfullerenes and showed photos
of the actual crystals.

Word that something big was happening
had already leaked out. The real surprise
was that buckyballs were so easy to make.
But they were still not being made in large
enough quantities to enable scientists to
pin down their structure. That task fell to
others among the by-now droves of
investigators who were playing buckyball.
"We always regarded its shape as the most
likely and it was so attractive that
everybody talked about it as though it was
proven," says Whetten, who by then had
his own lab at UCLA.

Jpyroi Koraa-nuoo nenalt.

OHu e1ie He MOTJIM CeIaTb CHUMOK, YTOOBI
J10Ka3aTh, UTO Y HUX €CThb yriaepoa-60, Ho oHU
MOTIJIM PabOTaTh Ha OCHOBE €r0 MPeICKa3aHHbIX
CBOWCTB. XMMHUKH-OPraHUKHU JOCTATOYHO
3aMHTEPECOBAINCH IpeIoKkeHneM CMOoILIH
BBISICHUTB, KaKk OakMUHCTEpYyIIIepeH OyaeT
nornomars UHdpaxpacHslii ceet. OHU
MPEIOI0KHIIH, YTO OOJIbINAs YaCTh
MH(PaKpacCHOIo cBera OyneT NPOXOJUTh IPSIMO
4yepe3 MOJIEKYJTy YIJIepo/a, 32 UCKIIOUEHUEM
YeThlpeX JJIMH BOJH, KOTOpbIe OyaAyT
norjomarsesi. CIeKTp MOrIoLIeHMS,
MIOCTPOEHHBIH Ha rpaduke, ObUT B OCHOBHOM
TJIQJIKOW KPUBOH, C YETHIPHMSI CHIIBHBIMH TTUKAMH.
Korna Xapdman u Kparumep nponycruinu
nH(PaKpaCHYIO SHEPTHUIO Yepe3 CBOi oOpaszer,
OHU YBUJIEIH NPE/ICKa3aHHbIE YEThIPE MUKA.
bunro!

Hy, nouyru. Macno 171t BaKkyyMHBIX HaCOCOB,
HCII0JIb3YEMOE JUIsl CMa3KU UX
HKCHEPUMEHTAIbHBIX allapaToB, UMEET JBa
COOCTBEHHBIX MHKA - TIOYTH MEPTBBIX Ha TEX, YTO
npeackasansl A Oakubosia. Kpatmmep nposen
9KCIIEPUMEHT, KOTOPBIA UCKIIIOYMII BO3MOKHOCTh
TOTO, YTO JIBA U3 MUKOB NPUILIH U3 HepTH. OH
caenan 6akn6oibl U3 KapooHa-13, KOTOpbIi
HECKOJIbKO TsKeJlee JOMUHAHTHOTO U30Toma
kap6OoHa-12. [Iporuosupyercs, uto 6osee
TSDKEJIBIN aTOM CABMHET MH(paKpacHble MUKU Ha
MIpeICKa3yeMyI0 BEIMUNHY; OH HE CIBUHET
HUKAKUX [TMKOB, CBSI3aHHBIX C 3arpsi3HEHHUEM.
[Iporuno3upyemsiii caBur nosisuiics. bakubdon
HKMUB.

Jia Berpeun Xaddman u Kparumep Hanucanu
HEOOJIBIIYIO CTAaThIO MOJT CKPOMHBIM Ha3BaHUEM
«Bo3moxHocTh yriaepoa-60 B 1abopaTopHbIX
aHaIM3aToOpax MeX3Be3THOU NbUIM». OHa Obl1a
OITyOJIMKOBaHa B JI0BOJIbHO MaJIOU3BECTHOM
KypHaie B ceHTa0pe 1989 rona. K nagamy 1990 r.
y Kparumepa n Xadppmana 6611 OTHOCUTEIBHO
4uCThIe MPOOBI HEe ToNbKO C-60, HO U APYTOTO
¢dbymnepena - C-70. Tenepb oHU, HAKOHEII, CMOTIIN
PacKpbITh HAYYHOMY MHPY, YTO OHH JIeJAJIH.
OHnHu cnenanu 3TO B MOJHOLIEHHOM CTHJIE B
xypHaie «[Ipuponay, B centsadpe 1990 rona.
Xaddman n Kparmvep KpormoTiInBo onucanu
CBOM METOJ1 U3rOTOBJICHUS
O6axMuHCTEp(DyIIIepeHoB U oKazam (pororpadun
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When Whetten and a colleague, Francois
Dederich, read the Nature paper, they
shifted gears and began working on the
Huffman-Kratschmer method.

Something similar was going on with Don
Bethune at the IBM Almaden Research
Center in San Jose, Calif. Inspired by the
Kroto-Smalley paper, he had begun work
on carbon clusters using a machine
developed by another IBM scientist,
Heinrich Hunziker, to study contamination
of disk-drive heads. That machine used
laser pulses to lift organic molecules off a
clean surface and put them into an
analytical instrument called a spectrometer
to study their masses.

But Bethune was having the same sort of
trouble as Smalley: He couldn't get enough
of the carbon-60 clusters to do a useful
experiment. So he cast about for another
method.

One evening, Bethune and a colleague
were talking about his problem with
someone who was using a Smalley
apparatus at Lawrence Livermore
Laboratory in California. Maybe, Bethune
suggested, if you held some small object
in front of the laser and tried pulsed
beams, that might work. The response
was, "That can't really be done. You might
as well just light a match and put some
soot on a metal plate. That's as stupid as
what you're asking me to do here."

The IBM scientists hung up the phone,
exchanged glances of recognition, and
looked around for something to burn. The
first thing they tried was methanol, wood
alcohol, which burns with a nice, clean
soot-free flame. Then they tried a piece of
paper. No soot again. Then Bethune
spotted a polyethylene lid from an empty
can of peanuts. That gave him the soot he
wanted. The mass spectrometer showed
the desired peaks in the region of the 60-
carbon atom.

Bethune and his colleagues cleaned up the
experiment, burning pure carbon, and saw
a major peak of carbon-60 clusters. Just
about that time, they saw the Huffman-

HACTOSAILMX KPUCTAJIOB.

XO0IUIH CITyXH, YTO YK€ MPOCOUYUIIOCH YTO-TO
6onpmoe. Hactosumm cropnpu3om ObLIO TO, UYTO
crenarbk 0akn00JIbI OBUIO Tak Jierko. Ho ux Bce
paBHO HE JCNaIH B JOCTATOYHO OOJIBIINX
KOJIMYECTBAX, YTOOBI yUEHBIE MOTJIH MPUKATh UX
CTPYKTYpy. DTa 3aJja4a JOKUJIach Ha IUIEYN
JIPYTUX UCCIlIeZloBaTeNel, KOTOpbIe UTPau B
6axu0oII.

«MpI Bcerga cuutanu ero ¢popMmy Haubosee
BEPOSITHOM, M OH OBUT HACTOJIBKO TPUBJIEKATEIIEH,
YTO BCE TOBOPUIIHM O HEM, KaK O JOKa3aHHOM), -
TOBOPUT YUTTEH, Y KOTOPOTO K TOMY BPEMEHH
ObLIa CBOSI COOCTBEHHAs J1abopaTopusi B
Kanugopuuiickom ynusepcutere B Jloc-
AnKenece.

Korga Yurren u ero xosera @pancya Jlenepux
npounTanu crarbio «l[Ipupona», onu
MEPEKIIOUNIIN NTepeAavu U Hayanu paboTarhb 1o
Metony Xaddmana-Kpatumepa.

Yto-TO Moxoxkee npoucxoauiio ¢ Jlonom
betronom B uccnenoBarenbckom nerTpe 1BM
Almaden B Can-Xoce, Kanmudophus.
Broxnosiennslit padoroit Kporo-Cmosnu, on
HayaJl paboTy HaJl yIrJIepoAHBIMU KiacTepamH,
HCIOJIBb3YS MAIlIUHY, pa3paboTaHHYIO JPYTUM
yueHbIM U3 IBM, I'enpuxom XyH3ukepowm, ams
U3YUYEHUS 3arpsi3HEHNS TOJIOBOK TUCKOBBIX
HakonuTesel. JTa MalllHa KCI0Ib30Balla
Ta3epHbIe UMIYJIBCHI, YTOOBI TOTHAThH
OpPraHUYECKHE MOJIEKYJIBI C YUCTON MOBEPXHOCTHU
Y TIOMECTUTh MX B aHAIUTUYECKUI puodop,
HA3bIBAEMBIN CTIEKTPOMETPOM, IS U3YUEHUS HX
Macchl.

Ho y betiona 6bu11 Te k€ poOIeMbl, YTO U 'y
CMomuu: eMy He XBaTajo KjacTepoB yriepoa-60,
YTOOBI TPOBECTH MOJIE3HBIN SIKCTIEPUMEHT.
ITosTOoMy OH BBIOpas APYroi METOA.

Opnnax bl BeuepoM beTyH u ero xossera
TOBOPUWJIM O €ro MpolieMe ¢ KeM-TO, KTO
ucnosnp3oBai annapat Cmosuu B Jlaboparopuu
Jlopenca Jlusepmopa B Kanudopuuu. Moxer
ObITh, BeTyH npeuoxu, eciu Aepxarh rnepes
Ja3epoM Kakoi-HUOYAb MaJeHbKUN IPEeIMET U
poOOBaTh UMITYJIbCHBIE JTyYH, 3TO MOXKET
cpaboratk. OTBET ObLT: «ITOTO HE MOXKET OBIThH
caenaHoy». Bl Moriu Obl MPOCTO 3aKeUb CIIUUKY U
MIOJIOKUTHh HEMHOT'O CaXKH Ha METAJNTHYECKYIO
IUIACTUHY». DTO TaK e IJIyno, KaK TO, YTO BbI
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Kratschmer paper and knew what they
had.

They then began an intensive set of studies
on their carbon-60 samples: nuclear
magnetic resonance, Raman spectroscopy,
infrared spectroscopy. They cooled the
samples to liquid nitrogen temperatures to
slow down the buckyballs, which spin
madly at room temperature, and made
scanning tunneling microscope pictures
showing the overall shapes of both C-60
and C-70 molecules, but not the
arrangements of their atoms. The IBM
group quickly published a paper
confirming the Huffman-Kratschmer
finding.

The world's first buckyball production
facility came onlinThe world's first
buckyball production facility came online
early in 1991 at the Materials and
Electrochemical Research Corp. in
Tucson, assigned the patent to produce
research-quantity amounts. The process is
hardly elaborate. The heart of the
operation is a metal chamber the size of an
ordinary bucket. The current that runs
through the graphite electrodes inside the
chamber is provided by a Sears Craftsman
arc welder. After the graphite vaporizes (in
what looks like diesel exhaust), the soot is
dissolved in toluene, and the solution is
spun down to get relatively pure
fullerenes. Sounds simple, but the
extraction process is tricky, Huffman says.
"At the moment, the problem is that they
can't keep up with the demand," he adds.
"They're making more than a gram a day,
but it's time-consuming." Down the hall,
though, is the equipment for a tenfold
scale-up, with bigger plans on the horizon.
"If there's a really big demand,” Huffman
adds, "C-60 ultimately could be produced
for pennies a gram. | really think that ten
or twenty years down the road there will
be large factories producing this material.”
The absolute, complete confirmation of
the soccer-ball geometry of C-60 came in
April 1991, when chemist Joel Hawkins
and colleagues at the University of

MIPOCHUTE MEHS CAETATh 3/1ECh.)
VYuensie u3 |IBM noBecunu TpyoKy, 0OOMEHSIIUCH
B3IJISIIaMH HA y3HaBaHUE U TOCMOTPENH BOKPYT B
MOMCKaxX 4ero-Huly b, 4To0bI cropets. Ilepsoe,
YTO OHU NMOMPOOOBAIN, TO METAHOJI, TPEBECHBII
CHUPT, KOTOPBIA TOPUT MPUSITHBIM, UACTHIM
rjaMeHeM 0e3 KOMOTH. 3aTeM OHU ONpPOOOBaIH
nuct 6ymaru. CHoBa 6e3 caxu. [Totom bethion
3aMEeTHJI TIOJMATUIICHOBYIO KPBIIIKY U3 ITYCTOM
0aHKU C apaxucoM. DTO JaJi0 eMYy KOIOTb,
KOTOPYIO OH XOTeJl. Macc-CIeKTpOMETp MoKa3all
JKeJlaeMble MUKHU B 00s1actu 60-yriepogHoro
aToma.

beTioH 1 ero Koyiern OUnCTUIN SKCIIEPUMEHT,
COKUTAst YMCTHIN YTIIEPOM, U YBUACITH OCHOBHOM
MUK KJ1acTepoB yrieponaa-60. [lpumepHo B 3TO ke
BpeMs OHM yBHJIenU Oymary Xaddmana-
Kpatumepa u y3Hamu, 4TO y HUX €CTb.

3aTemM OHM HayaJIu MHTEHCUBHBIN HAOOP
HCCIIeIOBaHMM Ha cBOMX o0Opa3iax yriaepoaa-60:
SIIEPHBIM MarHUTHBINA PE30HAHC, PAMAHOBCKYIO
CHEKTPOCKOMUIO, HHPPAKPACHYIO
cnekTpockonuio. OHM oxJaamin o0pasLsl 10
TEMIEPaTyphl )KUIKOTO a30Ta, YTOOBI 3aMEITUTh
0aKku00JIIBI, KOTOPBbIE OE3yMHO BPAIAIOTCS MIPH
KOMHATHOM TeMIepaTtype, 1 cIeann
CKaHHUPYIOIIIEe CHUMKH TYHHEIBHOTO
MHUKPOCKOIIa, TTOKa3bIBaroIIue o01yto hopmy
Mmoutekyn C-60 u C-70, HO HE pacroNoKEHUE UX
atromoB. I'pynma IBM 6bicTpo ony0ankoBana
JOKYMEHT, TIOATBEPKIAIOIINN HAXOKY
Xaddmana-Kparumepa.

[lepBast B MHpe yCTaHOBKA 110 TIPOU3BOJICTBY
Oaxu6oJIa OblIa 3aMmyIieHa B SKCILTyaTaluio B
Hauyaie 1991 rona B komnanuu Materials and
Electrochemical Research Corp. B Tycowe,
KOTOPO# OBLT BBIZIAH MATEHT HA IPOU3BOJICTBO
HCCIIEI0BATENCKUX KOJTUYECTBEHHBIX
rokasarenei. [Iponecc npakTUYeCKN HE CIOKEH.
CepaueM Mpou3BOCTBA SBJISAETCS METAIMYECKast
KaMmepa pa3MepoM ¢ 00braHoe Beapo. Tok,
MIPOXOAALIHNIA Yepe3 rpaUuTOBbIC ITIEKTPOIBI
BHYTPH KaMepbl, 00eCTieunBaeTCs
nayrocsapiukoM Sears Craftsman. IMocie toro,
Kak rpaduT ucnapsercs (B TOM, YTO BHITJISITUT KaKk
BBIXJION JIM3€IbHOTO TOIJIMBA), Caxa
pacTBOpSIETCS B TOIYOJIE, & PACTBOP PACHBIISCTCS
BHU3 JJIs TIOJTY4EHUS! OTHOCUTEIBHO YUCTHIX
¢dymiepeHoB. 3ByYHT MPOCTO, HO MPOIIECC
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California at Berkeley published the first
X-ray pictures of the molecule’s crystal
structure.

Meanwhile, researchers have found even
more curious and potentially valuable
properties of buckyballs. In April,
scientists at Bell Laboratories in New
Jersey planted potassium in buckyballs
and found that they became
superconductors at a temperature of minus
427 degrees F. That's the highest
superconducting temperature of any
organic compound, and it opens a whole
new field of buckyball research.

In California, Whetten fired buckyball
molecules into a stainless steel wall at
15,000 miles an hour. They bounced back
unharmed. "It's resilient beyond any
particle that's been known," Whetten says—
resilient enough, maybe, to be used as
rocket fuel, which must with stand
enormous pressures.

Arthur Ruoff, who works in high-pressure
materials science at Cornell University,
has made theoretical calculations that
show buckyballs to be far stiffer than
diamonds at moderate pressures, although
they are "mushy" at atmospheric pressure.
He believes this property could be a way
to extend the range of high-pressure
research. So-called "diamond anvils" are
now used to create pressures of four
million atmospheres. Ruoff is thinking
about putting the material to be tested
inside buckyballs to achieve even higher
pressures.

Aboriginal particles?

That's just the beginning, says IBM's
Bethune. "This molecule looks like
something some genius engineer sat down
and designed....There's the possibility of
making molecular Christmas trees. We can
decorate them with all sorts of functional
groups. It's a Swiss army knife of a
molecule.”

This flexibility may have given the C-60
molecule a primal role in the formation of
matter as we know it. Smalley speculates
that buckyballs may not only be among the

W3BJICYCHHUS CIIOKEH, TOBOPUT XadhmaH.

«Ha nanHbplif MOMEHT mipobiieMa B TOM, YTO OHU
HE MOTYT IOCIIEBATh 32 CIIPOCOMY, - 100ABIISIET
oH. «OHHU 3apabaTbIBalOT OOJIbIIE IPaMMa B JICHbD,
HO 3TO OTHUMAET MHOTO BpeMeHU.» BHu3y,
OJIHaKO, 000pyI0BaHHE ISl IECATUKPATHOTO
YBEJIMUYEHUS, ¢ OONBIIMMH IJIAHAMH Ha
ropuzoHTe. «Eciu ecTh AeicTBUTENHHO OOBILION
crpoc, - nodasiser Xapdman, - C-60, B
KOHEYHOM CYeTe, MOXHO OyJIeT MPOU3BOAUTD 3a
IpolIy 3a rpaMM. S 1eMCTBUTENBHO JyMaro, 4TO
yepes JecsITh WU JABAILATh JIET BHU3 IO JI0pOTre
OyayT OoJbIINE 3aBOJIBI, TPOU3BOISIINE 3TOT
MaTepuanm.

AGCOII0THOE, IOJIHOE MOATBEPKIECHUE T€OMETPUN
¢yrbonbHOro Msiua C-60 mpumwio B ampene 1991
roja, korjaa XuMukK J[>k031 XOKHHC U €ro KoJIJIeTH
u3 Kanudopuuiickoro ynusepcutera B bepkiu
OMyOJIMKOBAJIU NIEPBBIE PEHTICHOBCKUE CHUMKH
KPUCTAIITUYECKON CTPYKTYPhI MOJIEKYJIBI.

Me:xny TeM, UcclieZIoBaTean OOHAPYKUIIH €1l
0oJ1ee THOOOMBITHBIE U TOTEHIIMATBHO 1IEHHBIE
cBoiicTBa 6akubosuta. B anpene yueHsie
nabopartopuu Bell Laboratories 8 Hero-/Ixepcu
MOCAININ KaJIUi B 0aKkuOO0Ibl M OOHAPYKUIIH, YTO
OHHM CTaJIM CBEPXIIPOBOJHUKAMU IIPU TEMIIEpAType
MuHyc 427 rpanycos F. OTo camast Beicokas
CBEPXMPOBOSIIAs TEMIIEpPATypa CpeId BCeX
OpPTraHUYECKUX COCTMHEHUM, U 9TO OTKPHIBAET
COBEPILIEHHO HOBOE MOJI€ UCCIIEI0BAHUS
6axuboIIa.

B Kanudopuuu YuTTeH BBICTpEIHI MOJIEKYIaMH
0aku0oJIIa B CTEHY M3 HEP)KaBEIOIIEH CTall CO
ckopocTtbio 15 000 muib B yac. OHM OTCKOYMIIH
HeBpeauMbIMU. «OHa yripyras, 4em Jirooas
W3BECTHAS YaCTUIIAY, - TOBOPUT YUTTEH -
JIOCTATOYHO YNpyTas, BO3MOXKHO, JUIs
WCIOJIb30BaHHUs B KAUYECTBE PAKETHOTO TOIUIMBA,
KOTOPOE JTOJIKHO BBIAEPKUBATH OTPOMHOE
JaBJICHHUE.

Aptyp Pyodd (Arthur Ruoff), koTopsrii paboTtaet
B 00JIaCTH MaTepHAIOBEICHUS MO/ BRICOKUM
naBieHreM B KopHenbCKOM YHUBEpPCHUTETE,
CZieIaJl TEOPETUUECKHUE PpacueThl, KOTOpBIE
MOKA3bIBAIOT, YTO OAKMOOJIBI HAMHOTO KECTUe
aJIMa30B MIPH YMEPEHHOM JIaBIICHUU, XOTSI OHU H
«KaiieoOpa3Hb IPU aTMOCPEPHOM JIaBICHHH.
OH cuuTaeT, 4TO ATO CBOMCTBO MOKET OBITh
CrocoO0M pacHIMPUTh AUANA30H UCCIIETOBAHUM
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most common molecules in the universe,
but among some of the oldest, if they were
indeed created in the seething heat of red
giant stars 10 to 20 billion years ago. And
because they are large enough to collect
smaller particles in collisions, perhaps
they served as the primordial nuclei
around which the first solid objects
coalesced: interstellar dust particles, then
rocks, asteroids, comets, and the planets
themselves. Early in 1991 at the Materials
and Electrochemical Research Corp. in
Tucson, assigned the patent to produce
research-quantity amounts. The process is
hardly elaborate. The heart of the
operation is a metal chamber the size of an
ordinary bucket. The current that runs
through the graphite electrodes inside the
chamber is provided by a Sears Craftsman
arc welder. After the graphite vaporizes (in
what looks like diesel exhaust), the soot is
dissolved in toluene, and the solution is
spun down to get relatively pure
fullerenes. Sounds simple, but the
extraction process is tricky, Huffman says.
"At the moment, the problem is that they
can't keep up with the demand," he adds.
"They're making more than a gram a day,
but it's time-consuming.” Down the hall,
though, is the equipment for a tenfold
scale-up, with bigger plans on the horizon.
"If there's a really big demand," Huffman
adds, "C-60 ultimately could be produced
for pennies a gram. | really think that ten
or twenty years down the road there will
be large factories producing this material.

BBICOKOTO JiaBjieHus. Tak Ha3pIBacMbIe
«aJMa3Hble HaKOBAJILHU) CeiYac UCIOIb3YIOTCS
JUTSL CO3/IaHUST IABJICHUS B YEThIPE MUJLTMOHA
atmocdep. Pyodd mogymeiBaeT 0 ToM, 4TOOBI
MMOMECTUTh MaTepua, KOTOPhIi Oymer
WCIBITBIBATHCS BHYTPH 0aKHOOIIIIOB, YTOOBI
00UThCS ellie 00s1ee BBICOKOTO JaBICHMUS.
HUckoHHbIe yacTHLBI?

JT0 TONbKO Hayaso, roBoput berbton usz IBM.
«Ta MoJIeKyJa BBITJIAIUT TaK, KaKk OyATO KaKoM-
TO T€HUAJIbHBIN UHKEHEP CENl U CIIPOCKTUPOBAIL...
EcTh BO3MOXKHOCTB cZieNlaTh MOJIEKYJISIPHBIE €JIKH.
MBI MOKEM YKPACHTh UX BCEBO3MOXXHBIMU
(YHKIIMOHATBHBIMU TPYIIaMH. JDTO
IBEMIAPCKUI apMENCKUN HOXK MOJIEKYJIbI.»
Takast TMOKOCTB, BO3MOXHO, IPUIAJIa MOJIEKYIIE
C-60 nepBooUepeIHYIO pOJib B POPMUPOBAHUHT
MaTepUu B TOM BHJIE, B KOTOPOM MBI €€ 3HAEM.
Cmomnnu nojaraer, uTo 6akuOoJIIbl MOTYT OBITh
HE TOJIbKO OJJHUMH U3 CAMBIX PacClpOCTPAHEHHBIX
MOJIEKYJ1 BO BcenleHHOM, HO ¥ OJTHUMU U3 CaMbIX
CTapbIX, €CIIM OHU JEHCTBUTENHHO OBLITU CO3/IaHbI
B Oypuisiiiel )kape KpacHbIX TUTAHTCKUX 3Be31 10-
20 MunuapaoB JieT Ha3aj. M mocKonbKy OHU
JIOCTaTOYHO BEJIMKH, YTOOBI COOMpATh B
CTOJIKHOBEHUSIX 00Jiee MENKHE YaCcTHULIbI,
BO3MOJKHO, OHH CITY>KUJTU TIEPBO3JaHHBIMHU
SIIPaMH, BOKPYT KOTOPBIX KOATyTUPOBAJIH MEPBbIE
TBEPJIbI€ OOBEKTHI: YaCTUIIBI MEXK3BE3THOM MBLIH,
3aTeM TOpHBIE TIOPOJIbI, ACTEPOUIBI, KOMETHI U
camu TuUIaHeThl.e. B Hadaie 1991 roga
Kopnoparus marepuanoBeieHus u
BJIEKTPOXMMHYECKHUX HCClIeIoBaHuM B TycoHe
BbIJIaJia MMATEHT Ha MPOU3BOICTBO
HCCIEA0BATENIbCKUX KOJMUECTB. DTOT MPOIIECC
BpS K SIBJsiETCSI cloKHBIM. Ceptem mpoiiecca
SIBJISIETCS] METAJUTMYECKAsi KaMepa pa3MepoM ¢
o0bruHOe Benpo. Tok, mpoxoasmuii yepes
rpadUTOBBIC AIEKTPOJIBI BHYTPH KaMepHI,
obecrnieunBaeTcs AyrocBapIIMKOM Sears
Craftsman. ITocne Toro, kak rpagut ucnapseTcs
(B TOM, YTO BBITJIIIUT KaK BBIXJION JU3EIHHOTO
TOTUTHBA), Ca)Ka PACTBOPSETCS B TOIYOJIE, a
PacTBOp pacHbUISETCS BHU3 IS MTOTYUEHUS
OTHOCHUTEIFHO YUCTHIX PYJUIEPEHOB. 3BYUUT
MPOCTO, HO MPOIIECC U3BJICUEHUS CIOKEH,
roBoput Xaddman.

«Ha naHHBIf MOMEHT TIpo0OJieMa 3aKIIF0YaeTCs B
TOM, YTO OHH HE MOT'YT YJIOBJIETBOPUTH CITPOCY, -
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nobasinsier oH. «OHHU 3apabaThIBaOT OOJIbINE
rpamMMa B JIeHb, HO 9TO OTHUMAeT MHOTO
BpeMeHu.» BHU3y, oHaKo, 000py0BaHUE [T
JECATHKPATHOTO YBEIWYEHHSI, C OOIBITNMU
TUTaHaMH Ha Topu3oHTe. «Ecin ecth
JEeUCTBUTEIILHO OOJIBIION CIIPOC, - OOABISET
Xadodwman, - C-60, B KOHEUHOM CUYETE, MOKHO
OyzeT mpou3BOAMTSH 3a IPOLIH 3a TrpamMMm. S
JeUCTBUTENBHO AyMaro, 4YTO Yepe3 JecATh WIn
JBaJIIaTh JIET BHU3 10 JJOpore OyayT Ooibline
3aBOJIbI, TPOU3BOSIIIE STOT MATEPUAI.

Chemist Says BuzzFeep Article About
Food Chemistry Has "'Serial
Stupidities™

Chemist and blogger Derek Lowe has a
long and angry piece up today in response
to the BuzzFeep article titled "Eight Foods
That We Eat in The US That Are Banned
in Other Countries." It's largely a
refutation of the idea that “"chemicals" are
inherently unsafe, but also about drawing
conclusions from studies. He's pretty fired
up about it, calling the writer a "fool" and
the article "crap." An excerpt:

The article helpfully tells us this is
"Derived from the same harmful chemical
as brominated vegetable oil". But here we
are again: bromate is different from
bromide is different than bromine, and so
on. If we're going to play the "made from
the same atoms" game, well, strychnine
and heroin are derived from the same
harmful chemicals as the essential amino
acids and B vitamins. Those harmful
chemicals, in case you're wondering, are
carbon, hydrogen, oxygen, and nitrogen.
And to get into the BuzzFeed spirit of the
thing, maybe I should mention that carbon
is found in every single poisonous plant on
earth, hydrogen is the harmful chemical
that blew up the Hindenburg, oxygen is
responsible for every death by fire around
the world, and nitrogen will asphyxiate
you if you try to breath it (and is a key
component of all military explosives).
There, that wasn't hard - as Samuel
Johnson said, a man might write such stuff
forever, if only he would give over his
mind to it.

XHMHUK rOBOPUT, 4TO cTaThsi BuzzFeep o
NHMIeBOH XuMHHU OpenoBasi.

Xumuk u 6norrep epek Jloy ceronns Hanucan
JUTMHHYIO Y TIOJTHYIO BO3MYIIICHUS CTAaThIO B OTBET
Ha ctatbto BuzzFeep noj HazBanuem «BocemMb
MPOAYKTOB NMUTaHUsI, KOTOpbIe MbI euM B CLIIA u
KOTOPBIE 3alpeLIEHbI B IPYTUX CTpaHax». Bo
MHOT'OM 3TO OIPOBEP>KEHHUE UJIEU O TOM, YTO
«XMMHUYECKHE BEUIECTBA» M0 CBOEH MPUPOJIE
He0e30IacHbI, HO TAaKXKE U O TOM, YTOOBI CJIeIaTh
BBIBOJIbI U3 HCClIeI0BaHUNU. OH TOBOJIBHO
B3BOJIHOBAaH 3THM, Ha3bIBasi aBTOPA CTATbU
«lypaKoM», a CTaThIO - «AepbMOM». OTPBIBOK:

B craTbe ¢ nonp30ii paccka3zplBa€TCS O TOM, YTO
3TO «IIPOU3BEJICHO U3 TOT'O K€ BPEIHOTO
XUMHUKAaTa, YTO U OPOMHUPOBAHHOE PACTUTEIILHOE
Macioy». Ho BOT onsth: O6poM oTIau4aercs ot
Opomara, oTnu4aeTcs oT Opoma u Tak nanee. Ecnu
MBI OyJIeM UTpaTh B UTPY «CIEIAHO U3 OJHUX U
TeX K€ aTOMOBY», TO CTPUXHHUH U TEPOUH
MIPOU3BOJIATCS U3 TEX K€ BPEIHBIX XUMUUYECKHUX
BEILIECTB, YTO U HE3aMEHUMBIE AMUHOKHUCIIOTHI, 1
BUTAMHHBI TPpyMIibl B. DT BpeHbIE XUMUUECKHE
BEILIECTBA, €CJIM BaM MHTEPECHO, 3TO YTIIEPOI,
BOJOPOJ, KUCIOPOA U a30T. UTOOBI OBITH
npaBauBeiMu BuzzFeed, moxeT ObITh, CTOMIIO
YIOMSIHYTb, YTO YIJIEPOJ HAXOAUTCS B Ka’KIOM
SITOBUTOM PAacTeHUU Ha 3eMJI€, BOJIOPO/I SIBIISETCS
BpPEIHBIM XUMHYECKUM BELIECTBOM, KOTOPBII
B30pBa [ MHACHOYPT, KUCIIOPO/ OTBETCTBEHEH 32
KaXXJ1yl0 CMEPTh OT OTHS IO BCEMY MUPY, a U3-32
a30Ta BbI 33JJOXHETECh, €CJTH TOTMBITAETECH €T
BJIOXHYTb (U SIBJISIETCA KIIFOUEBBIM KOMIIOHEHTOM
BCEX BOEHHBIX B3PBIBUATHIX BEIIECTB).

77




[Iponomkenue [punoxenus A

OpurunaJj

IlepeBon

Chemistry's Biggest Loser: Official
Atomic Weights Change for 19
Elements

Cadmium, are you looking a bit chubbier
these days?

Improved measurements of different
elements and their isotopes have changed
the official atomic weights of 19 elements,
the International Union of Applied
Chemistry and the U.S. Geological Survey
announced today. The changes are
relatively small, and they're part of a
regular effort to update atomic weights.
Here's a vocab refresher in case you've
forgotten your high school (or college)
chemistry. Every atom of an element-let's
take silver as an example—has the same
number of protons. Silver has 47.
However, not every atom of an element
necessarily has the same number of
neutrons. These different versions of an
element's atoms are called isotopes. Silver
occurs as silver-109 and silver-107.
Chemists calculate the atomic weight of an
element that you see on the periodic table
from the masses of its isotopes, giving
more common isotopes more weight than
less common isotopes.

That doesn't necessarily mean every
sample of silver on Earth has an atomic
weight of exactly 107.86822, however.
Instead, samples of elements vary from
place to place. These differences play an
important role in many sciences. They
help chemists trace the origin of different
materials (Where does my groundwater
come from?) and date archaeological
findings. The latest atomic weights
measurements differ too little from their
predecessors to really change science
now... but you never know, says Norman
Holden, a nuclear physicist with the U.S.'
Brookhaven National Laborary.

"If it's just small changes, why do you do
it?" he tells Popular Science. "We've
always felt that we should give the best
numbers there are because we can't predict
when some new idea will come up that
needs more accurate data."

Camblii 601b1I0H HEyIaYHUK B XUMHUH:
O¢puunanbHoe H3MEHEHHEe ATOMHOI'0 Beca 1JIA
19 31emenTOB

Kaamuii, TeI TIsDKY pubaBui1 B Bece?
VydiieHHbIe U3MEPEHUS Pa3TUYHBIX JIEMEHTOB
Y UX U30TOINOB U3MEHUIIH O(UIIUATbHBIN
aTOMHBIN Bec 19 371eMeHTOB, 00 3TOM CEroaHs
00BABIIIM MEXTyHApOIHBIA COI03 IPHUKIAHON
xumun u ['eonoruueckas cayx6a CIHIA. Dtr
W3MEHEHHUS OTHOCUTEIIbHO HEBEJIUKU, U OHU
SIBJISIFOTCS YACTBIO PETYJISIPHBIX YCHIIMM 110
OOHOBJICHHIO aTOMHOTO Beca.

BoT BaM 00HOBIIGHHBII CJIOBAaph Ha Cly4yai, eciu
BbI 3a0bUTH O XUMUU B CpeIHEN MIKoJe (MiIH
KoJuteke). Kaxkaplil aToM aiieMeHTa - JaBaite
BO3bMEM CepeOpo B KAYECTBE MPUMEPA - UMEET
TaKoe ke KOJIMYECTBO MPOTOHOB. B cepedpe 310
4Kcio paBeHo 47. OgHaKo, He KaX bl aToM
37eMeHTa 00s3aTeIbHO UMEET OJIMHAKOBOE
KOJIMYECTBO HEUTPOHOB. DTH pa3IUYHbIC BEPCUU
aTOMOB 3JIEMEHTA Ha3bIBAIOTCS N30TOMAMHU.
Cepebpo BcTpedaeTcs Kak cepedpo-109 u
cepebpo-107. XUMHUKY BBIYHUCIISIOT aTOMHBIN BEC
9JIEMEHTa, KOTOPBIN BbI BUJIUTE B IEPUOAUYECKOM
TalJIMIIe, N3 MAaCcCHl €ro H30TOIIOB, J1aBas 0oJiee
pacnpocTpaHEeHHBIM U30TONaM OOJIBIINIA BEC, YeM
MEHEEe PacIpoOCTPaHEHHBIM U30TOTIaM.

Opnako 3T0 He 00s3aTeTHLHO 03HAYAET, UTO
KaXXJIbIi oOpaselr cepedpa Ha 3emiie UMeeT
aToMHBIH Bec poBHO 107.86822. BmecTo 3TOT0O
00pa3Iibl JIEMEHTOB BapbUPYIOTCS. DTH Pa3IHUUs
WUTPAIOT BaXXHYIO pOJIb BO MHOTUX Haykax. OHH
MMOMOTAIOT XUMHKAM MIPOCIEIUTH TPOUCX 0K ICHHE
Pa3IMYHBIX MaTepuasIoB (HampuMep, OTKy1a
OepyTcsi TPYHTOBBIE BOJIBI?) U TaTUPOBATh
apxeonoruyeckue Haxoaku. [locnennue
M3MEPEHHS] aTOMHOTO BECa MaJIO OTINYAIOTCS OT
CBOMX MPEIIIECTBEHHUKOB, YTOOBI
NEHCTBUTENLHO U3MEHHUTh HAYKy ceivac... HO,
Bcskoe ObiBaeT, roBopuT Hopman XosmieH,
¢busuk-saepmuk u3 Hanmronansuoit JlaGopaTtopuu
CIIIA B bpyxxeiiBeHe.

«Ecnm 310 BCero nuib HeOObIINEe H3MEHEHNS,
3a4eM BbI 3TO jenaere?» - ropoput o Popular
Science. «MBI Bcerja CUUTalId, YT JOJIKHEI
JaBaTh JydIre HU(pel, TOTOMY YTO HE MOXKEM
MpeCcKa3aTh, KOT/Ia MOSBUTCA KaKas-HUOYIb
HOBAas Hjes, KOTopas HyX/J1aeTcsi B 60jee TOUHBIX
JTAHHBIX).
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So this isn't exactly a radical
announcement. Nevertheless, we figured—
why not take a look at some of this
update's biggest losers and gainers? Here
are the tops:

Molybdenum, Losing 0.0122 (Atomic
weights are relative, so they don't have
units)

Thorium, Losing 0.000322

Yttrium and Niobium, Tied, Losing
0.00001

Selenium, Gaining 0.0088

Cadmium, Gaining 0.0026

Holmium, Thulium and Praseodymium,
All Tied, Gaining 0.00001

The changes in weights mostly come from
continuing improvements in atomic mass
measurements, including advances in the
technology behind mass spectrometers.
But it's not all about measuring more
accurately. For one of our biggest losers,
thorium, the IUPAC decided to recognize
an isotope, thorium-230, that it previously
thought was too rare to include in atomic
weight calculations.

The last time international chemistry
agencies really altered the periodic table
was in 2009, when IUPAC decided to list
the atomic weights of some elements as
ranges, instead of single numbers. The
change affected a number of low-mass
elements, such as hydrogen, nitrogen,
carbon and sulfur. The ranges show
students the possible atomic weights for
each element, which can vary depending
on the origin of the element. You can print
a copy of the IUPAC's peroidic table for
free.

"We wanted to let high school students
and college students know that atomic
weights are not constants of nature,” says
Tyler Coplen, a U.S. Geological Survey
chemist who works on isotopes research
and official atomic weights changes. "This
is the way we did that, by giving them
interval atomic weight values."

Tax 4T0 3TO HE COBCEM paMKAIBHOE OOBSIBICHHUE.
Tem He MeHee, MbI MO yMaJH - ToYeMy Obl He
B3IUISHYTh HAa HEKOTOPBIX U3 CaMbIX OOJIBIINX
HEYyJITaYHUKOB U 100euTeNel 3Toro 0OHOBICHUS?
Bor nannsie:

Momu6nen, noreps 0,0122 (ATomHbIe Beca
OTHOCUTEIBHBI, IO3TOMY Y HUX HET €IUHULT).
Topuii, moteps 0.000322

Urttpuit u Huobwuit, cesizansl, norepsian 0,00001.
Cenen, naopain 0.0088.

Kaamuii, nadpan 0.0026.

[NonbMuid, Tynuil U Tpa3eoiuM, BCE CBSI3aHBbI,
Haopanu 0.00001

N3meneHus B Beca MpOUCXOIAT IIIaBHBIM 00pa3oM
B pe3yJbTaTe MOCTOSSHHOTO COBEPIICHCTBOBAHUS
M3MEpEeHUil aTOMHOI Macchl, B TOM YHCIIE 32 CUET
YCOBEPILIEHCTBOBAHUS TEXHOJIOTHH, JICKAIIEH B
OCHOBE Macc-criekTpomeTpoB. Ho ieno He Toiabko
B OoJiee TOYHOM U3MepeHuu. s ogHoro u3
HAIINX CaMbIX OOJIBIINX MPOUTPABILIUX, TOPHUS,
IUPAC pemmnn pacrio3Hars uzoton, Topuii-230,
KOTOPBIN paHee CYUTAIICS CIULIKOM PEIKUM AJIs
BKJIFOUEHUS B PACUEThl aTOMHOM MAaCCHI.

B nocnennuii paz MexayHapoAHbIE XUMUYECKUE
areHTCTBA JICUCTBUTEIHHO U3MEHUIIN
nepuoanieckyro tabmauity B 2009 rony, koraa
IUPAC pemrmi nepeyncinTb aTOMHBIE Beca
HEKOTOPBIX 3JIEMEHTOB B BUJI€ INAINIa30HOB, a HE
€AMHUYHBIX YHCEIl. DTO U3MEHEHHE 3aTPOHYIIO
P HU3KOMACCOBBIX AJIEMEHTOB, TAKMX Kak
BOJIOPOJI, a30T, YIIepo u cepa. {namna3onsl
MOKA3bIBalOT YUYEHUKAM BO3MOKHbBIE aTOMHbIE
Beca ISl KaKI0TO 2JIEMEHTA, KOTOPhIE MOTYT
BapbUPOBATHCS B 3aBUCUMOCTH OT
MIPOUCXOXKIACHUS dJIeMeHTa. Bbl MokeTe
OecraTHO pacreyararb KOMUI0 EPOUIHON
tabmuiel IUPAC.

«MpbI X0T€NH, 4TOOBI CTAPIIEKIACCHUKU U
CTYJIEHTHI KOJUIEKa 3HAJH, YTO aTOMHBIN BEC HE
SIBJISIETCS] KOHCTAHTOM MPUPOABI», - TOBOPUT
Taitnep Komnen, xumuk ['eosnornueckoil ciyx0nt
CIIIA, koTopslif paboTaeT HaJ UCCIeA0BaHUIMU
M30TOMOB ¥ OPUITHATHFHBIMA H3MEHECHUSIMHU
aTOMHBIX BeCOB. «Tak MbI clienanu 3To, 1aB UM
WHTEPBAJIbHbIE 3HAYCHUSI aTOMHOTO BECAY.

Explore Chemistry Like Never Before,
Inside A Minecraft World of Molecules
Minecraft, which allows players to have

HccaenyiiTe XMMHIO KAaK HUKOT 1A MIPexe,
BHYTPH MHupa MoJiekya urpsl Minecraft
Wrpa Minecraft, koTopasi mo3BoJISIET UTPOKaM
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free rein of a seemingly endless landscape
ripe for construction, is the top-selling
standalone game of all time. It's popular
with enterprising adults, who have built
such things inside the game as a working
computer hard drive or the entire country
of Denmark. But Minecraft is also great
for kids, and teachers all over the world
have started incorporating it into their
curriculum for subjects like math and
history. Now researchers at the University
of Hull in the United Kingdom have
released a Minecraft world designed
specifically to teach children about
biochemistry.

The world, called MolCraft, allows
students to explore some of life’s most
essential proteins in a novel way. From a
central hall, players are teleported to 3D
renderings of proteins that show the
molecules’ structure as well as their atoms
and chemical bonds, just like a traditional
ball-and-stick model. But in MolCraft, you
can zip around the proteins, discovering
their internal contents and architecture
accompanied by explanations about their
function. Take myoglobin, for example—
most of the protein is a twisty molecular
chain, which might prevent students from
discovering the iron atom at its center. The
world is littered with treasure chests to
keep students clicking, giving the
exploration a more game-like quality;
some contain books that provide mini-
quizzes so students can ensure that they’ve
learned all that MolCraft has to offer. A
separate space also contains a map of the
United Kingdom that depicts the Royal
Society of Chemistry’s landmarks, which
provide a bit of insight into the country’s
history of chemistry.

UMETh CBOOOIHBIN JOCTYH K Ka)KyLIEMYCs
0ECKOHEUHOMY Iei3aXKy, TOTOBOMY JIJIsI
CTPOUTEIILCTBA, SABIIACTCS CAMOM MTPOIaBAEMOU
urpoii Bcex BpemeH. OHa nonyJsisipHa cpein
MPEIIPUUMYUNBBIX B3POCIBIX JIIOJIEH, KOTOPBIE
MOCTPOWIJIA BHYTPU UTPHI TAKKE BEIIH, KaK
paboumii KOMITBIOTEPHBIN KECTKUH TUCK UITH
Hanwuro nemukom. Ho Minecraft taxsxe otinuuno
MOJIXOANT JJIs IETEH, M YUUTeNs TI0 BCEMY MUPY
HayvaIM BKIIIOYATh €€ B CBOIO YYCOHYIO
MporpamMMy 1o TaKUM IpeaMeTaM, Kak
MaTeMaTuka u uctopus. Ceivac vcciaenoBaTeinu
XaJickoro yHuBepcutera B BenukoOputanuu
BeimycTiiIM Mup Minecraft, paspaboTanubiit
CHEUUANBHO [T O0y4eHHsI [eTeld OMOXUMUH.
Otot Mup, HazbiBaemblii MoICraft, mossosser
YYEHHKaM [T0-HOBOMY HCCIIEZIOBATh HEKOTOPHIE M3
CaMbIX HEOOXOIUMBIX OEJIKOB B JKU3HU. 13
LEHTPAIBHOTO 3aJ1a UTPOKH TEICTIOPTHPYIOTCS B
BOCCO3/IaHHYIO B TPEXMEPHOM MIPOCTPAHCTBE
CTPYKTYPHYIO 000JIOUKY OCJIKOB, KOTOPBIE
MOKa3bIBAIOT CTPYKTYPY MOJICKYJI, & TAKKE UX
aTOMBI M1 XUMHUYECKUE CBS3H, TOUYHO TaK XK€, KaK U
TPAIUIIMOHHAS MOJICIb C IAPUKOM U TTAJIOUKOM.
Ho B MolCraft Mo>xHO 3arisiHyTh BHYTPh OCJIKOB,
OTKPBIB X BHYTPCHHEE COACPIKUMOEC U CTPOCHHE,
a TaKke 00bACHUB UX QyHKIMIO. Bo3bMmeMm, k
IIPUMEPY, MUOTIIOOUH - GOJIbINAs YacTh Oelka
MPEICTABISET COOON U3BUIIMCTYIO MOJIEKYIISIPHYIO
L[eMb, KOTOPasi MOKET MOMEIIaTh yYeHUKaM
OOHapyKUTh aTOM KeJie3a B €ro meHTpe. Mup
HaMoJIHEH CYHAYKaMH C COKPOBUIIIAMH, YTOOBI
CTYJCHTBI MOTJIH IIEJIKATh 10 HUM MBITIIKOM, YTO
MpUJAET UCCIIeI0BaHUIO OoJiee UTPOBOM
XapakTep; HEKOTOPBIE U3 HUX CO/ICPIKAT KHHUTH C
MUHU-BUKTOPUHAMH, YTOOBI CTYIE€HTHI MOTTIN
yOeUTHCS, YTO OHU Y3HAJIH BCE, YTO MOXKET
npemnoxuts MolCraft. OtaensHoe MecTo TakKe
conepxut kapty CoenuaenHoro KoponescTsa, Ha
KOTOPOM M300paxKeHbl JOCTOIPUMEYATEIbHOCTH
KoposeBckoro XuMuaeckoro o0IiecTsa, Taromme
Mpe/icTaBlIeHHe 00 NCTOPUU HAYKU XUMHH B
CTpaHe.

Four New Elements Added to The
Periodic Table

Elements with atomic numbers 113, 115,
117, and 118 have been added to the
periodic table.

The new elements were added after the

YeTbIpe HOBBIX 3J1eMEHTA, 100ABJIEHbI B
NMEePHOIMYECKYI0 TAOJMILY

B nepuoaudeckyto Tabnuily 100aBIeHbI
3JIEMEHTBI ¢ aTOMHBIMH HOMepamu 113, 115, 117
u 118.

HoBgrble 2eMeHTHI OBLIN J0OAaBJIEHEI ITOCIIE TOTO,
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International Union of Pure and Applied
Chemistry (IUPAC) reviewed scientific
studies published by teams of researchers
in the United States, Japan, and Russia.
The committee deemed that the
researchers had “"met the criteria for
discovery," as the press release notes,
which essentially means that the
researchers were able to create them in the
lab, if only fleetingly.

These elements are among the heaviest in
the periodic table and aren’t known to
exist outside the lab. They’re highly
unstable—just to formulate them in the lab,
the researchers had to crash lighter nuclei
into one another. The new elements
existed for less than a second before
breaking down into other elements.
These elements, which complete the
seventh row of the periodic table, are the
first to be added since 2011, when
flerovium (element 114) and livermorium
(element 116), also superheavy metals,
were added. The new elements have been
temporarily named temporarily named
ununtrium, (Uut or element 113),
ununpentium (Uup, element 115),
ununseptium (Uus, element 117), and
ununoctium (Uuo, element 118). In the
next few months, the teams that
discovered these elements will propose
new names for them. That's no easy task,
but hopefully they will choose names that
roll off the tongue a bit better than the
placeholders.

Element 113, which was discovered by
Japanese researchers, will become the first
element to be named in Asia, according to
The Guardian.

Though the periodic table was created in
1869, scientists haven't yet filled it in
completely, or answered many of the
lingering questions surrounding these
building blocks of the universe; as these
superheavy elements decay, they become
other elements that scientists cannot yet
identify. Researchers still need a better
way to measure an element's atomic
number more quickly and directly, as one

Kak MexXayHapOHbIN COK03 TEOPETUYECKON U
npuknagHoi xumun (MCTIIX) paccmoTpen
HAyYHBIE UCCIIEJIOBAHUS, OITYOJIMKOBAHHBIC
rpynnamu uccienonsareneit B CIIA, SAnonnun n
Poccun. KomuteT cuen, 4To BcclieoBaTeIn
«OTBEYAJIU KPUTEPHUSM OTKPBITH», KaK
OTMEYAETCsl B IPECC-PENN3E, UTO, IO CYTH,
03HAYaET, YTO UCCIIEeI0BATEIN CMOTJIHM CO3/IaTh X
B J1a0OpaTOpUH, XOTh 1 HAa KOPOTKOE BPEMS.

OTU 3JIEMEHTHI SBISIOTCS OJTHUMU U3 CaMbIX
TSDKEJIBIX B TIEPUOINYECKOM TabIuIle U, KaK
W3BECTHO, HE CYLIECTBYIOT BHE Jaboparopun. OHU
KpaifHe HeCTaOMIIBbHBI - TOJIBKO IS TOTO, YTOOBI
chopMynupoBaTh UX B T1abOpaTopuu,
MCCIIEI0OBATENSIM MIPHUIILIOCH pa30MBaTh APYT O
npyra 6onee nerkue siapa. HoBble s1eMeHThI
CYLIECTBOBAJIM MEHEE CEKYH/bI, IPEXKIE YEM
pa3OUThCS HA IPYTHUE DIIEMEHTHI.

OTU 3JIEMEHTHI, 3aBEPIIAIOIINE CEABMOM P
MePUOINYECKON TaOIHIIbI, SIBISIFOTCS TIEPBBIMH,
nmobapnenabiMu ¢ 2011 roma, koraa ObLIN
no6asiieHbl GyiepoBuii (3nemMeHT 114) u
auBepMopuii (seMeHT 116), Taxxke
CBEpXTsiKelble MeTaibl. HoBbIE aeMeHThI ObLIN
BPEMEHHO Ha3BaHbl YHHTpuyM (Uut miu anemeHt
113), yunentuym (Uup, sanement 115), yacentuii
(Uus, snement 117) u yanokrmii (U0, semMeHT
118). B 6numxkaifiime HECKOJIBKO MECSIIEB
KOMaH/Ibl, 0OHapY>KUBILIHE ITH JIEMEHTBHI,
MIPeIJIOKAT HOBBIE Ha3BaHUS JJIsl HUX. DTO
HempocTas 3ajada, HoO HaJIel0Ch, YTO OHU BBIOEPYT
HUMEHa, KOTOPbIE CKAaThIBAIOTCS C A3bIKa HEMHOTO
Jy4Ille, YEM Y TIJIEHCXONIEPOB.

OnemeHT 113, KOTOPBIi OBLT OTKPBIT SIMOHCKUMHU
HCCIIEIOBATENSIMHU, CTAHET NIEPBBIM 3JIEMEHTOM,
Ha3BaHHBIM B A3uu, 1o gagdeiM The Guardian.
XoTs nepuoauyeckas Tadnuia Opljia co3iaHa B
1869 roxny, y4ueHsle €1lie He 3aIll0JIHUIN €€
MIOJIHOCTBIO WJIM HE OTBETHJIM HA MHOTHUE U3
3aTSHKHBIX BOTIPOCOB, OKPY)KAIOIINX 3TU
CTpouTenbHble 010ku BeeneHHoH; MOCKOIbKY 3TH
CBEPXTSDKEIIbIE DJIEMEHTHI paclaaoTcs, OHU
CTaHOBATCA JPYTUMHU 3JIEMEHTaMH, KOTOPbIe
y4eHbI€ MMOKa He MOTYT uaeHTudunrponars. Kak
orMedaeT oauH u3 wieHoB I[UPAC,
HCCIIEI0OBATENSIM BCE €llle HYXKEH JIYUIIHi crocod
0oJiee OBICTPOTO M MPSIMOTO U3MEPEHUST AaTOMHOTO
HOoMepa 3ieMeHTa. HekoTopele nccnenosareny, B
TOM YHCJI€ HEKOTOPBIC YWICHBI SITOHCKOM TPYIIIHI,
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member of the IUPAC notes. Some
researchers, including some members of
the Japanese team that discovered element
113, hope to continue their work in
superheavy elements to discover those that
lie beyond element 119, which has not yet
been discovered.

OTKpbIBLIEH 71eMeHT 113, HaferoTCs NPOIOIIKUTh
CBOIO pabOTy B CBEPXTSKEIBIX dJIEMEHTaX, YTOObI
OOHapYKUTh T€, KOTOPBIE JISKAT 32 MpeAeTaMu
anemenTa 119, KoTopslii emre He 0OHAPYIKEH.

Mars Rover Curiosity Finds Complex
Chemistry On Mars, But Can't Confirm
Organics -- Yet

Curiosity has found some intriguing stuff
in the Martian dirt, but it's not clear
whether trace organic material is from
Earth.

NASA's Mars rover Curiosity can't yet
confirm any organic compounds on the
Red Planet, NASA scientists said today--
but the rover is seeing some intriguing
chemicals, which will lead to further
careful analysis about whether its home in
Gale Crater could have played host to life.
"SAM has no definitive detection to report
of organic compounds," said Paul
Mahaffy, the principal investigator for the
SAM instrument, which stands for Sample
Analysis at Mars. The instrument did see
some carbon-containing material--it's just
not clear whether the carbon in it comes
from Mars, or whether Curiosity toted it
from Earth. What's more, at least some of
the detected material was most likely
created in chemical reactions inside
Curiosity's belly, as the SAM instrument's
oven baked sand samples.

The results mark the first soil sample
analysis from the SAM lab suite, the most
complex chemistry lab ever sent to another
world. "We really consider this a terrific
milestone,” Mahaffy said at a news
conference Monday.

The presence of perchlorate may be the
biggest news from the press conference,
which kicked off the day at the American
Geophysical Union's fall meeting in San
Francisco. The Mars Phoenix lander also
saw evidence of this chlorine-oxygen
compound, which could conceivably be
used as an energy source by Martian
microbes. The analysis of these chemicals-

Mapcoxoa Curiosity namen na Mapce
CJ10KHBbIEe XUMHYeCKHEe BellleCTBa, HO He MOKeT
MOATBEPAUTH, ABJIAIOTCS JIU OHU
oprannyeckumu. IToxa He MoKeT.

Curiosity Haren B MapCHaHCKOM TPYHTE
HEKOTOpbIE HHTPUTYIOIIKE BEIllM, HO HEACHO, €CTh
JIM Ha TUIAHETE CJIC/bl OPraHMYECKOro MaTepHara.
Mapcoxox NASA Curiosity moka He MOXeT
MOJITBEPIUTh HAINYHE KAKUX-THOO0 OPraHHYECKUX
coeauHeHnit Ha KpacHoil rianere, 3asBUIN
ceroans yuenole NASA - HO MapcoxoJ1 BUIUT
HEKOTOPbIE HHTPUTYIOIINE XUMUIECKHE
BEIIECTBA, KOTOPBIC MPUBEAYT K JAIbHEHIIIEMY
TIIATEIILHOMY aHAJINU3Y O TOM, MOTJIa JIK OBITh
KHU3Hb Ha KPACHOM TUIaHETE.

«SAM He MO)keT COOOIUTH TOYHO 00
OpPraHUYECKUX COCITUHECHUSAXY, - cKa3ai [Ton
Maxad¢u, rraBHBIH UccienoBaTens nprudopa
SAM, koTopslii paciippPOBBIBACTCS KaK «AHAIU3
po6 Ha Mapce». [Ipubop neicTBUTENbHO BUACT
HEKOTOPBIH yriepoaocoiepKaiiuii Mmarepuan -
MIPOCTO HESICHO, YIUIEPO JIK 3TO ¢ Mapca, uiu
Curiosity mpusesio ero ¢ 3emnu. bosee Toro, mo
KpaifHel Mepe, 4acTh 0OHAPYKEHHOTO MaTepHuaa,
CKoOpee Bcero, oopa3oBajiach B pe3yibTare
XMMHUYECKHUX peakiuii BHyTpu CUriosity, koraa B
neun npudopa SAM OblIH BbITIEUEHBI 00pa3LIbI
mecKa.

[Tonmy4yeHHble pe3yabTaThl 3HAMEHYIOT COO0H
MIEPBEI aHAIN3 00Pa3IOB MOYBHI U3 JTA0OPATOPHH
SAM - caMoii cTOKHOM XUMUYECKOU
nabopaTopuu, KOraa-1u0o OTIpaBICHHON B
ApYro Mup. «MBsl JEHCTBUTEIBLHO CUUTAEM DTO
MOTpsICarONIEH BeX0i», - ckazan Maxaddu Ha
npecc-KoH(EepEeHLIUHU B TOHEIEIbHUK.
[IpucyrcTBUE nepxyiopaTa MOXKET ObITh CaMOi
OO0JIBIIIONH HOBOCTBIO C Mpecc-KOH(pEPEHIINH,
KOTOpast Ha4yajach B 3TOT JICHh HAa OCEHHEM
3acelaHnu AMEPHUKaHCKOT0 reo(pu3nuecKoro
coro3a B Can-®@panrucko. Ha mapcoxome Fenix
TaKxke ObUIH OOHAPYKEHBI CIIE/IbI 3TOTO XJIOp-
KHCJIOPOJHOTO COeTMHEHMUS, KOTOPOE, BO3MOXHO,
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-which involves baking samples inside
SAM's oven and measuring the vapors that
come out--in and of itself created new
chemicals which the sensitive instruments
picked up. Among those newly formed
chemicals were some chlorinated methane
compounds. The chlorine is from Mars,
Mahaffy said. The carbon's origin is still
unclear. Scientists will try to figure it out
by measuring isotope ratios and making
other measurements.

Other results from Curiosity's first few
months on Mars include some analysis of
the soil and rocks, which are apparently
very similar in both chemical composition
and appearance to rocks in other spots on
the planet. The Pathfinder, Spirit and
Opportunity rovers saw very similar soil in
different locations. At Curiosity's present
location, a site in Gale Crater called
Rocknest, the soil is about half volcanic
material and half crystalline materials, like
glass. Interestingly, the water bound up in
this soil is much, much heavier than water
in Earth's oceans, Mahaffy said.

Scientists, Curiosity followers and
Marsphiles around the world eagerly
awaited Monday's announcement because
of earlier rumors and speculation that the
rover team was about to share something
"Earth-shaking." Curiosity is not designed
to find life, just evidence of environments
that could have played host to it at some
point. Finding organic molecules would be
an interesting step toward an eventual life-
finding experiment. Organic compounds in
this case means carbon-containing
complex molecules, not something alive
(or formerly alive). These compounds rain
down on all terrestrial planets and are
found throughout space, and they do not
necessarily indicate the presence of life.
For one small drift of sand, the SAM and
CheMin (for Chemistry and Mineralogy)
instruments did a whole lot of work, said
Curiosity's project scientist, John
Grotzinger of the California Institute of
Technology in Pasadena. "We used almost
every part of our science payload

MOJKET OBITh HCIIOJIb30BAaHO B KQUECTBE
HCTOYHMKA SHEPTUU MapCUaHCKMMHU MHKPOOaMHu.
AHanm3 3TUX XUMHKATOB - KOTOPBII BKJIIOYAET B
ce0s BINEUKy 00pa3ioB BHyTpu reun SAM u
M3MEpEHHUE MapoB, KOTOPHIE BBIXOIAT - CaM IO
ce0e co3Jjall HOBbIE XMMUKATBI, KOTOPbIE
YyBCTBHUTEIbHBIE TPHUOOPHI B3sLTH HA BOOPY>KEHUE.
Cpenu 3TUX HOBBIX XMMUYECKUX BELECTB ObUIH
HEKOTOpbIE XJIOPUPOBAHHbIE COCTMHEHUSI METaHa.
Xmop ¢ Mapca, ckazan Maxaddu.
[Ipoucxoxaenue yriepoaa 10 CUX IOp HESICHO.
VY4eHble NONBITAIOTCS BBISICHUTD €r0, U3Mepss
COOTHOILICHUS U30TOIOB U JeJast JPyrue
U3MEpEHus.

Cpenu npyrux pe3yabTaToB, MOTyYSHHBIX
Curiosity 3a epBbie MecsIbl IPeObIBAaHUS Ha
Mapce, MOKHO Ha3BaTh HEKOTOPBIN aHAIH3
IIOYBBI U MIOPOJ, KOTOPbIE, I0-BUAUMOMY, OUE€Hb
MOXO0’KH KaK 110 XUMHUYECKOMY COCTaBY, TaK U 110
BHEIIIHEMY BUJY Ha TOPHbIE TOPOJIbI B APYIHX
MeCTax IJIaHeThl. J[pyrue Mapcoxo/ sl HaXoIuiIn
MIOXO0’KYIO [TOYBY B Pa3HbIX MecTax. B HacTosiee
BpeMsi B MecTe HaxoxaeHus Curiosity, B
I'elisickoM Kparepe, o4Ba MpeCTaBIseT co00H
MPUMEPHO MOJIOBUHY BYJIKAaHHYECKOTO MaTepraa
U TIOJIOBUHY KPUCTAIJIMUECKUX MaTepHalloB,
TaKuX Kak cTrekno. MHTepecHo, 4To BoJa,
CBsI3aHHasl B 9TOM MOYBE, HAMHOT0, HAMHOT'O
TSDKEJIee, 9YeM BOJla B 3eMHBIX OKeaHaX, CKa3all
Maxadou.

Yuensle, mocnempoBatenu Curiosity mo scemy
MUDPY C HETEPIIEHUEM KU MOHeIeIbHUKA U3-32
PaHHUX CIYXOB U MPEIOJI0KESHUNA O TOM, U4TO
MapcoxoJl COOMpaeTcs MOJETUTHCS YEM-TO.
Curiosity He TpeITHa3HAYEHO ISl TOT0, YTOOBI
HaTH XU3Hb, @ IPOCTO CBUAETENILCTBA
OKpY>KaroIel cpeibl, KOTopasi Moriia Obl B KaKOii-
TO MOMEHT CTaTh €ro X03s1uHoM. [Touck
OpPraHUYECKUX MOJIEKYJ ObLT Obl HHTEPECHBIM
I1aroM K BO3MOXXHOMY SKCHEPUMEHTY I10 MOUCKY
xu3HH. [lo OpraHMuecKUMH COSTMHEHUSIMH B
JTAHHOM CJIy4ae TOHUMAIOTCA
YIIIEPOI0COICPIKAIINE CIIOKHBIC MOJIEKYJIBI, a HE
YTO-TO KUBOE (MJIM paHee )KUBOE). DTH
COCJIMHEHUS BBITIA/IAIOT HA BCE 3€MHBIC TUTAHETHI U
BCTPEYAIOTCS B KOCMOCE, U OHU HE 0053aTEeNIbHO
YKa3bIBAIOT HA HAJTMYUE KU3ZHU.

Jnist oqHOrO HEOOMBIIOTO Apelia necka mpubopsl
SAM u CheMin (st XUMUKM 1 MUHEPAJIOTHH)
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examining this drift," he said in a
statement.

A couple weeks ago, Grotzinger was
quoted in a story by NPR saying some
freshly downloaded data from SAM would
be "one for the history books." This fed
speculation about what the results could
be, although the agency tried to tamp
down expectations. Grotzinger said today
he was misunderstood, and that he meant
that the continuity of data from SAM, and
the mission as a whole, would be historic
in its breadth and depth.

"I've learned that you have to be careful
about what you say and even more careful
about how you say it," he told reporters
Monday. "We work at the speed of
science. The rest of the world works at the
speed of Instagram.”

npojesnany OoJbIIyI0 padoTy, TOBOPHUT yUSHBIN
mpoekra Curiosity Jlou I'poruarep u3
KanuhopHUCKOro TeXHOJIOTHYECKOTO HHCTUTYTA
B [lacagene. «MpbI HCTIONB30BAIN MTOUTH KAXKIYIO
4acTh HAlleW HAYYHOU IOJIE3HON HArpy3KH,
HCCIeysl OTOT apeiid», - ckazal OH B CBOEM
3asIBJICHUU.

[Tapy Henens Hazax ['pouuHrep OBLT
npouuTupoBaH B pacckase NPR, rie ropopusocs,
YTO HEKOTOPBIE CBEXKE3arpy>KEHHbIE JaHHbIE U3
SAM OyayT «eIUHBIM IETBIM JIJIsl KHUT 110
HCTOpUU». DTO CTAJO0 MPEIMETOM CHEKYIISIIHI O
TOM, KaKUE Pe3yJIbTaThl MOTYT OBITh ITOTYYCHBI,
XOTS ar€HTCTBO MBITAIOCH OIOPTUTD
oxxunanus. ['poruHrep ckazan cerojHs, uTo ero
HEMPaBUIBHO MOHSJIM, U YTO OH UMEI B BUJY, YTO
HEMPEepBIBHOCTH JaHHBIX ¢ SAM, u Muccus B
1enoM, OyIeT HCTOPUIECKOM MO CBOEH MUPOTE U
riryouHe.

«$1 OHSI, YTO HYKHO OBITH OCTOPOKHBIM B TOM,
9TO BBl TOBOPHTE, U €lIe 00Jee OCTOPOKHBIM B
TOM, KaK BbI TO TOBOPHUTEY, - CKa3al OH
KypHAJIUCTaM B MTOHEACIbHUK. «MBbI paboTaem co
CKOpPOCTh, Ha KOTOPYIO CTIOCOOEH HayYHBIA MUD.
OcranbHOM MHUp pabOTaET CO CKOPOCTHIO
COLIMAJIbHBIX ceTeH, TakuX Kak «/HcTarpamay.

Scientists Transform Acids into Bases,
Defying Chemistry Rules

If you took high school chemistry, you
probably did a simple experiment in which
you dipped pH test paper into beakers
bearing various liquids and watched the
strip change colors. If it was acidic, the
paper turned toward the red end of the
color spectrum; if it was basic, it darkened
toward the violet end.

If you took more advanced chemistry, you
might have learned that bases are
substances that can donate electron pairs,
and that acids are substances that can
accept them. The point is that the two
types of chemicals are polar opposites.
Until now, according to researchers at the
University of California-Riverside, who
have successfully made acidic compounds
act like bases.

Specifically, they have made boron
compounds behave like phosphorus
catalysts, by modifying the number and

Yuenble npeodpasy0T KUCJIOTHI B MPOCThIE
BelllecTBa, HapyLIasi NPaBUJIA XUMHH.

Ecnu BbI M3yyanu XuMUIO B CTapUIMX Kiaccax, To,
BEPOSTHO, MPOBOAMIIM ITPOCTOM 3KCIIEPUMEHT, B
X0/J1e KOTOPOTO BbI OTPY>Xaju Oymary Juist
npoBepku PH (KHUCIOTHOCTH) B MEH3YPKH C
Pa3TMYHBIME KUAKOCTSIMHA U HAOJIOIANIN, KaK
MeHsieTcsl 1IBET MoJiocku. Eciu BemecTBo Ob110
BBICOKOW KMCJIOTHOCTH, TO Oymara MeHsljia IIBET B
CTOPOHY KPAacHOT'O KOHIIa LIBETOBOT'O CIIEKTPA;
€CJIU HeT, TO B CTOPOHY (hHOJIETOBOrO KOHIIA
LBETOBOT'O CIIEKTPA.

Ecnu 651 BbI B3s111 O0J1€€ CII0KHYIO XUMHUIO, BbI
MOTJIH OBl Y3HATh, YTO MPOCTHIE BEILIECTBA - ITO
BEIIIECTBA, B KOTOPBIX AJIEKTPOHBI TTAPHBL, U YTO
KHCJIOTHI - 3TO BEIECTBA, MOTYT YBEIHUYUBATh
KOJIMYECTBO 3JIEKTPOHOB. Jlesio B TOM, UTO 3TH /1Ba
TUINA XUMAYECKUX BEIIECTB SBISIOTCS
MOJISIPHBIMH TIPOTHBOTIOJIOKHOCTSIMH. [0
HEJAaBHETO BPEMEHH, T10 CIIOBaM HCCIIe0BaTenen
u3 Kanudopuuiickoro ynusepcuteTa B
PuBepcaiizie, KOTOpbIE YCIEIIHO 3aCTaBUIH
KHCJIOTHI IEHCTBOBATh KaK MPOCThIE BENIECTBA.
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location of the electrons in boron without
altering the atom's nucleus.

The goal was not just to turn chemical
rules upside down, but to create new
catalytic compounds that are less toxic and
have useful properties. Catalysts are used
to facilitate chemical reactions without
being consumed or altered in the reaction.
Catalysts have to be bases, but
phosphorus-based ones are toxic to end
products. Boron compounds can be made
to act like bases, but they're unstable.

Rei Kinjo and colleagues at UCR
stabilized one of these compounds by
adding a carbene, which donated some
more electrons. The stabilized borylene
could then be used as a catalyst.

"It's almost like changing one atom into
another atom," said Guy Bertrand, a UCR
chemistry professor who co-authored a
paper on the new compound.

The new stabilized borylene could be used
to produce a suite of new, non-toxic
chemical catalysts, which could be used to
make new materials and even new
pharmaceuticals. The results were
published Friday in the journal Science.

B wyactHOCTH, OHM 3aCTaBHIIM COeIMHEHHS Oopa
BecTH ce0s Kak (hochopHbIC KaTalIn3aTopPhI,
MOJUGUIHIPYS KOJIMYECTBO U PACHIOTIOKECHHE
AJIEKTPOHOB B Oope 6e3 U3MEHEHHS si/ipa aToMa.
Lenbro OBLIO HE TPOCTO MEPEBEPHYTH
XUMHUYECKHE MTpaBUiia C HOT Ha TOJIOBY, a CO3/1aTh
HOBBIE KaTaJIUTHUECKUE COCITUHEHUS, MEHEE
TOKCUYHBIE U 00J1aat0II1e MOJIE3HBIMU
cBorictBaMu. Karanu3aTopsl HCHOJIB3YIOTCS JJIsSt
o0JIer4yeH sl XMuMUYEeCKUX PeaKIuii, He moTpeOsis
U HE U3MEHSS UX B IIPOLIECCE PEAKLIUU.
Karanuzatopsl 10omKHBI ObITH 0a30BBIMU, HO Ha
ocHOBe Gocopa OHU TOKCHYUHBI JJIsI KOHSUHBIX
npoaykToB. CoeIMHEHUs Ha OCHOBE 60pa MOXKHO
3aCTaBUTh J€MCTBOBATh KaK OCHOBBI, HO OHU
HECTaOUITBHBI.

Peii Kunabo u komutern n3 UCR crabmmm3upoBaiu
OJIHO M3 3TUX COEAMHEHUN, 100aBUB KapOeH,
KOTOPBIH 10KEPTBOBAJI €111€ HECKOJIBKO
3eKTpoHOB. CTaOMIM3UPOBAHHBIN OOpPEH 3aTeM
MOJKET OBITh UCIOJIb30BaH B KAUECTBE
KaTajan3aropa.

«TO OYTH KaK 3aMEHa OJIHOTO aTOMa Ha
npyroit», - ckazan ["ait beprpann, npodeccop
xumun YKP, coaBTOp cTatsu 0 HOBOM
COCTUHEHUH.

HoBplii cTabunuznpoBaHHbIN OOPEH MOXKET OBITh
WCIOJIb30BaH JJIs TPOU3BOJICTBA KOMILIIEKCA
HOBBIX, HETOKCUIHBIX XUMHYECKHX
KaTaan3aTopoB, KOTOPHIE MOTYT OBIThH
WCIIOJIb30BaHbI JIJIsl IPOU3BO/ICTBA HOBBIX
MaTepUasoB U Jake HOBBIX (hapMalleBTUUECKUX
npenapatoB. Pe3ynbTarsl ObLITH OMYOJIMKOBAHBI B
MSATHUITY B XypHase Science.

Strengthening the Chemical Structure
of Insulin Can Lead to Future Non-
Perishable Insulin Pills

A team of Australian chemistry students
have strengthened the chemical bonds of
insulin to make it stable even at warm
temperatures -- a breakthrough that could
simplify diabetes management. The
finding could shed light on how insulin
works, and eventually lead to insulin pills,
rather than injections or pumps.

Insulin needs to be kept cold because it is
made of weak chemical bonds that degrade
at temperatures above 40 degrees
Fahrenheit, making it inactive. But using a

Yceuniienue XuMH4YeCKOH CTPYKTYPbl HHCYJIMHA
B OyAylIeM MOKeT NPUBECTH K MOSBJICHUIO
HEMOPTALIUXCS HHCYJIMHOBBIX Ta0J1€TOK.
Komanna aBcTpanuiickux CTyI€HTOB-XUMUKOB
YKpenunjia XUMHYCCKUC CBA3W MHCYJIMHA, LITO61>I
C/IeNaTh €r0 CTAOMIIBHBIM JIaXKe MPHU TETLTBIX
TEMIIepaTypax - POPbIB, KOTOPBIA MOXKET
YIIPOCTUTH JIeUeHUE AuadeTa. ITO OTKPHITHE
MOTJI0 OBl IPOJIUTH CBET HA TO, Kak paboTaer
WHCYJUH, U B KOHEYHOM UTOTE MPUBEJIO OBI K
ITOSABJICHUIO MHCYJIMHOBBIX Ta6J'IeTOK, a HE
WHBEKIIAN I HACOCOB.

NucynuH HE00X0IMMO ACpKATh B XOJIOTHOM
COCTOSTHUH, IOTOMY YTO OH COCTOUT U3 CIa0BIX
XUMHUYECKHUX CBSI3€H, KOTOPBIE pa3pyIIatoTCs Mpu
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series of chemical reactions, the research
team, comprised of students from Monash
University in Australia, replaced the
unstable bonds with stronger, carbon-
based ones.

The stronger bonds stabilize the insulin's
two protein chains without interfering with
its natural activity, according to a story
about the findings at SciGuru.

The so-called "dicarba™ insulins were
stable at room temperature for several
years, SciGuru says.

Even more promising is that the findings
provide insight into how insulin works.
People with Type 1 and Type 2 diabetes
do not produce enough insulin, whether it's
the result of an auto-immune disorder that
stops producing it entirely (Type 1) or a
condition brought on by other factors like
obesity, in which the body can no longer
use it properly (Type 2). Insulin is the
mechanism that delivers glucose from the
blood to the cells, so diabetics must take a
synthetic form of the hormone.

When insulin unlocks cells to allow sugar
to be taken up from the blood, the
hormone's shape changes -- but no one is
sure what the shape looks like. If
researchers knew that shape, they could
design smaller, less-complex versions of
insulin that don't use proteins.

Then it could be administered in pill form
rather than directly into the bloodstream.
Understanding the molecule's chemical
bonds is a step toward unlocking that
shape, the researchers say.

temneparype Boiie 40 rpagycos no dapeHrenry,
Jenasi ero HeakTUBHbIM. Ho, ucnons3ys psn
XUMHUYECKUX PEaKLHH, UCCIIE0BATEIbCKAs
IpyIIa, COCTOSIAS U3 CTYIEHTOB YHUBEPCUTETA
Monai B ABCTpanuu, 3aMEHHUIIa HEYCTOWUUBBIE
CBSI3U Ha 0oJjiee POYHbIe, OCHOBAHHBIE HA
yIJIEpOJe.

bosiee npouHble CBSI3U CTAOUIN3UPYIOT JBE
OEJIKOBBIE LIETTM HHCYJINHA, HE BMEIIMBASAChH B €T0
€CTECTBEHHYIO aKTUBHOCTb, TOBOPUTCS B PAaccKase
0 HaXOJKax, clellaHHbIX B SCiGuru.

Tak Ha3bIBaeMble «1MKapOa» WHCYIMHBI ObLIH
CTaOWIIbHBI TPU KOMHATHOU TEMIIEpaType B
TEYCHHE HECKOJIBKHX JIET, TOBOPHUT SCIGUrU.
Eme 6oJiee MHOrooO€IIaOMMM SIBISICTCSA TO, YTO
pe3yabTaThl UCCIIEAOBAHUH AIOT MpeICTaBlICHUE
0 TOM, KaK paboTaeT UHCYJIHH.

JIronu ¢ caxapHbIM 1uaberoM Tvna 1 u Thna 2 He
BbIPAa0aTHIBAIOT JOCTATOUYHOE KOJIUYECTBO
UHCYJHHA, OyJIb TO pe3yJIbTaT ayTOUMMYHHOI'O
paccTpoiicTBa, KOTOPOE MOJIHOCTBIO MPEKpaIlaeT
ero BeIpabarTeIBatTh (TUI 1), WM cOCTOsSTHUE,
BBI3BAaHHOE JIPYTUMHU (aKTOPaMHU, TAKIMH KaK
OKUpEHHE, IPU KOTOPOM OpraHu3M OoJIblIe He
MO>KET HOPMAJIbHO €0 MCIOIb30BaTh (TUI 2).
WHCynuH sABIsI€TCS MEXaHU3MOM, KOTOPBIH
JIOCTaBJISIET TIIFOKO3Y U3 KPOBU B KIJIETKHU, IIOITOMY
JIMa0ETUKH JJOJDKHBI IPUHUMATh CUHTETHYECKYIO
dhopmy ropmoHa.

Korna uncynus pa3daokupyeT KJIeTKH, YTOObI
MO3BOJIUTH caxapy ObITh U3BJIIEYEHHBIM U3 KPOBH,
(opMa ropMOHa MEHSETCS - HO HUKTO HE 3HAET,
Kak BeINISIANT opMma. Ecnu Obl ccnenoBarenu
3HaJIM 3TY GOpMY, OHH MOTJIM OBl pa3paboTaTh
00J1ee KOMITaKTHBIE, MEHEE CII0KHBIE BEPCUU
WHCYJIMHA, B KOTOPBIX HE HCIIOJIb3YIOTCS OCIKH.
Torma ero MokHO ObIJIO OBI BBOOUTE B BUIIE
TabJIETOK, a HE HEMTOCPE/ICTBEHHO B KPOBOTOK.
[ToHMMaHne XUMUYECKHUX CBSI3EH MOJIEKYJIBI - 3TO
I1ar K pacKpbITHIO 3TOH (OPMBI, TOBOPSIT
HCCIIEIOBATEIH.

The Periodic Table: Older Than It's
Ever Been

The chemistry cornerstone celebrates its
140th birthday

Ah, the periodic table. The Rosetta Stone
of chemistry, if you will. Well, today, this
great tormentor of high school science
students celebrates its 140th birthday, so

[epuoanueckas tadbimua: Crapue, yem
KOrjaa-jamoo 0bLIo.

KpaeyronbHblii KaMeHb XUMUHM MPA3IHYET CBOE
140-¢ neHb pOXKICHUS.

Ax, nepuogudeckas Tabnuna. XuMUIEeCKHA
kaMeHb Po3erTsl, ecniu xotute. Hy, ceroans stot
BEJIMKUH MYUYUTEh CTAPIICKIACCHUKOB O
€CTECTBEHHBIM HayKaM Mpa3aHyeT ceoe 140-
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let’s take a quick look at a bit of the
history behind this scientific gem.

The groundwork of the period table was
laid on March 6, 1869, when a study
entitled "The Dependence of the Atomic
Weights of Elements"” was presented to the
Russian Chemical Society. The
presentation, prepared by the hirsute
Russian chemist Dmitri Mendeleev,
outlined eight specific points regarding the
arrangement of the 63 known elements.
Some of the points included in the
presentation were: The elements, if
arranged according to their atomic
weights, exhibit periodicity of properties;
the most widely diffused elements possess
small atomic weights; and, that we must
expect the discovery of unknown
elements.

Though this presentation was perhaps the
apex of Mendeleev's career, he was out of
town on a consulting trip (despite popular
belief that he was ill), and had to let a
colleague do the presenting for him. But
Mendeleev's willingness to share
information and communicate with
researchers around the world, not relying
solely on his own work, has led some to
label him as one of the world's first
modern-day scientists.

Building on his argument that we would
discover new elements, Mendeleev, in
1870, predicted three new elements would
be found and even went so far as to
estimate their density and other properties.
The elements, which he referred to as eka-
boron, eka-aluminum and eka-silicon,
would later be discovered as scandium,
gallium and germanium. Mendeleev
estimated that eka-boron would have an
atomic weight somewhere between 40 and
48. When scandium was discovered nearly
a decade after Mendeleev's prediction, it
was determined to have an atomic weight
of 44.9-not a shabby estimate on
Mendeleev's part.

As these new elements were discovered
and Mendeleev's theories were accepted
within the scientific community, the

JICTHE, TaK YTO JaBaiiTe HEMHOI'O B3TJISHEM Ha
HCTOPHIO, CTOSIIIIYIO 32 3TUM HaYYHBIM KaMHEM.
OcHoBbI TaOIUIIBI IEPUOAA OBLIN 3aT0KEHBI 6
mapta 1869 rona, korna Poccuiickomy
XUMHYECKOMY OOIIECTBY OBLIO MPEACTABICHO
HCCIEI0BAaHUE MO Ha3BaHUEM «3aBUCUMOCTD
aTOMHBIX BECOB AJIEMEHTOB». B npe3enraiiuu,
MOJrOTOBJICHHON XMMUKOM JIMUTpuem
MeneneeBbIM, OBLIN U3JI0KEHBI BOCEMb
KOHKPETHBIX MOMEHTOB, KacaroITuXCs
pacrnoyioxeHust 63 U3BECTHBIX 3JIEMEHTOB.
HexkoTtopsie 13 myHKTOB ObLTH BKJIIOUEHBI B
MPE3CHTALNIO: DJIEMEHTBHI, €CJIM PaCOJIOKEHBI B
COOTBETCTBHH C MX aTOMHBIM BECOM, MPOSBIISIOT
MEPUOJNMYHOCTH CBOMCTB; Hau00JIee MIUPOKO
pacrpocTpaHeHHBIE 3JIEMEHTHI 00J1a1aI0T MaJIbIM
ATOMHBIM BECOM; H, YTO CIIEYET OXKHUAATh
OTKPBITHSI HEM3BECTHBIX 3JIEMEHTOB.

HecmoTtps Ha TO, 4TO 3Ta Ipe3eHTaLus,
BO3MOJKHO, Oblj1a BEPIIUHON Kapbephl
MenneneeBa, OH ObLT 32 TOPOJIOM B
KOHCAJITHHT'OBOM IMOe3/IKe (HECMOTPS Ha
pacrpocTpaHeHHOE MHEHHUE, YTO OH O0JIeH) U
JIOJKEH OBLI MO3BOJIMTE KOJUIETE CAEIATh
npe3eHTanuo 3a Hero. Ho roroBHOCTH
MeHeneeBa AeUThCS HHGOPMAITUEH B 00IIaThCs
C YYEHBIMU BCEr0 MHUpPA, HE T0JIarasich
WCKITIOYUTENIBHO Ha COOCTBEHHBIE PabOTHI,
3acTaBuJIa HEKOTOPBIX HAa3BaTh €ro OJHUM U3
MEPBBIX B MUPE YUECHBIX COBPEMEHHOCTH.
OCHOBBIBasICh Ha €r0 API'YMEHTE O TOM, YTO MBI
OTKpOEM HOBBIE 35IeMeHThl, Menzenees B 1870
roJly mpejckas3ai, 4To OyyT HalIeHbI TPU HOBBIX
3JIEMEHTa, M Ta)Ke 3alllesl TaK JaJIeKO, YTOObI
OIICHUTH UX IJIOTHOCTh U JPYTHE CBOMCTBRA.
DNeMeHTHI, KOTOPhIE OH Ha3Bal «dKa-00p», «9Ka-
ATIOMUHHI» U «3Ka-KpeMHUI», OyAyT Mo3xe
oOHapyXeHbI B BUAE CKaHAUSI, TAIUTHS U
repMmanusi. MeHieneeB MmoJCYuTall, 4To IKa-00p
OyZeT uMeTh aTOMHBIH Bec rae-To Mexay 40 u 48.
Korna cryctst moutu necsth JeT mocie
npenckasanus MeHeneeBa Obl1 0OOHApYKEeH
CKaHJIUH, OBIJIO YCTAHOBJIEHO, YTO OH OYJET UMETh
aTOMHBIN Bec 44,9 - He moTepTas OlleHKa
Menneneena.

ITo mepe TOro, Kak 3T HOBBIE SJIEMEHTHI ObLIH
OTKPBITHI U TeOpuU MeHieneeBa ObUTH PUHSTHI B
Hay4YHOM COOOIIIeCTBE, EPHOANIECKast Ta0IuIa
MeJJICHHO TpaHC(HOPMUPOBAIIACH B CBOIO
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periodic table slowly transformed into its
modern structure, which now consists of
117 known elements and one unknown. At
the end of the 19th century, the discovery
of Argon helped lead to the creation of the
noble gases. Then came the always-
unstable transuranic elements in the mid-
20th century. Researchers at the
University of California, Berkeley, in 1955
discovered the aptly named
Mendelevium-—a mostly useless element
with a half-life of less than two months in
its most stable form.

And as for Mendeleev, in 1893 he was
appointed to a cushy position as Director
of Weights and Measures for the Russian
Government. It is rumored that while
serving as director, he concluded that the
perfect ABV of Vodka to be 38 percent,
but for taxation purposes it was rounded
up to 40 percent. Whatever the true story
is, he now has a brand of Vodka named
after him—putting him in the ranks of such
notables as van Gogh and Chopin.

So if you're heading out this weekend,
grab a vodka and tonic and raise your
glass to the periodic table and Mendeleev's
brilliant brain. Happy Birthday!

COBPEMEHHYIO CTPYKTYpY, KOTOpasi ceituac
COCTOMT U3 117 N3BECTHBIX JIEMEHTOB U OJTHOTO
Heu3BecTHOTo. B xoH1e 19 Beka oTKpbITHE
AprosHa nomorso co3ath 0J1aropoiHble ra3bl.
3atem B cepenune 20-ro BeKa MOSBUINUCH
MIOCTOSIHHO HEYCTpaHUMbIE TPAHCYPaHOBBIE
aneMeHThl. Yuensle Kanudopuuiickoro
yHuBepcuteta B bepkiu B 1955 rony
00HaPYKIIIK METKO Ha3BAaHHBIA «MCHJICIICBHI -
HauOoJsee 0eCroIe3HbIi AJIEMEeHT ¢ IEPUOIOM
MoJIypacmajia MeHee JIBYX MeCsIIeB B HanOoee
crabwibpHOU (hopme.

A uTto kacaetcs MenpeneeBa, To B 1893 rony on
ObLT Ha3HAUEH Ha MOAATIUBYIO TOIKHOCTh
JTUPEKTOpa 10 Mepam JJisi ipaBuTenscTBa Poccumu.
[To cmyxam, Bo Bpemsi pabOThI AUPEKTOPOM OH
MIPUIIIEI K BBIBONY, UuTO uaeanbHbiil ABV Bonku
cocTaBJisieT 38 MPOIEHTOB, HO JIJIs LI
HaJ0ro00J105KeHHs OH ObLT OKpYTJIeH 10 40
npouenToB. Kak Ob1 To HU ObLIO, ceifyac y Hero
€CTh MapKa BOJKHU, Ha3BaHHAsI €0 UMEHEM,
KOTOpasi CTaBUT €ro B Psi/i TAKUX 3HAMEHUTOCTEH,
kak Bau ['or u lllonex.

Tax 4To, eciu BBl ye3kaeTe B 3TH BBIXOJIHbIE,
BO3BMHTE BOJIKY C TOHUKOM U TIOJTHUMEM OOKaJIBI
3a MePUOJUYECKYIO TaOIUIly U OJIeCTAIINI MO3T
MenneneeBa. C qHeM poxxaeHus!

Theoretical Element 115 Exists, Study
Confirms

Researchers confirm the existence of this
synthetic element in a new accelerator
study. Will it be enough to give
ununpentium official recognition and a
new name?

At the bottom right corner of the periodic
table of elements, there are a handful of
boxes that illustrators often color gray.
The International Union of Pure and
Applied Chemistry leaves out those boxes
altogether, so that their periodic table
looks a bit gap-toothed. The boxes are for
elements that the IUPAC hasn't yet
confirmed actually exist.

Now, a new set of experiments backs up
the discovery of one of those elements. An
international team of physicists has
synthesized an element with 115 protons
in the GSI accelerator in Germany. This

HccaenoBanue noaTBepKAaeT, YTO
TeopeTHYeCKH, JaeMeHT 115 moxkeT
CylLIEeCTBOBATh

HccnenoBaTenu nNoATBEPKAAIOT CYLIECTBOBAHNE
3TOTO CUHTETHYECKOI'0 3JIEMEHTa B HOBOM
HCCIIEI0OBaHUM yCKOpUTes. JlocTaTouHO 11 3TOTr0o
JUTSL TOTO, YTOOBI TIOJTYYUTh 0€3BO3ME3/THOE
ounmanpHOE MPU3HAHUE U HOBOE Ha3BaHUE?

B npaBoM HUXKHEM YTy IEpUOINYECKON
TaOJIMIIBI JIEMEHTOB €CTh FOPCTKa KOPOOOK,
KOTOpbIE€ WIUTIOCTPATOPBI YAaCTO OKPAIIMBAIOT B
cepbld IBET. MeXIyHapOAHBIN COX03
TEOPETUYECKON U MPUKIAAHON XUMHUU BOOOIIIE
OCTaBJIAET 3T SAIUKUA 0€3 BHUMaHUs, TaK 4TO UX
nepronuecKas TabJniia BBITJISIIUT CIIETKa
3a3yOpeHHOM. DT SAMUKU IpeIHa3HAYESHbI JUIs
3JIEMEHTOB, cymiecTBoBaHue KoTopsix IUPAC eme
HE TIOJTBEPANIL.

Tenepr HOBBIN HAOOP FKCIIEPUMEHTOB
IIOATBEP>K1a€T OTKPBITUE OJTHOTO U3 3TUX
2J€MEHTOB. MexTyHapo1Hass KoMaHaa (PU3UKOB
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isn't the first time a research group has
synthesized the element, which has the
temporary name of ununpentium (Latin for
one-one-five, plus "-ium.") A team of
Russian and U.S. scientists first made
ununpentium in the early 2000s and
published a paper about it in 2006.
However, at the time, the IUPAC didn't
consider that enough evidence to officially
recognize—or name—ununpentium. The
new GSI studies are another step toward
official recognition.

Why do we say that people "synthesized"
or "made" ununpentium, instead of saying
people "found™ it? Well, like other super-
heavy elements, ununpentium can only
exist when people perform experiments to
create it. It's an entirely synthetic element
(ununpentium : elements :: polyester :
fabrics?). You can't just cook it up in any
lab, either. The creation of elements
heavier than uranium, which is the
heaviest element to occur naturally on
Earth and contains 92 protons, requires
fusion reactions, nuclear reactions, or
other highly specialized chemistry. Before
ununpentium, the GSI accelerator had
created six synthetic elements with more
protons than uranium.

To make ununpentium, the team of
physicists working at GSI bombarded a
thin film of americium—another synthetic
element, with 95 protons—with calcium
ions, which have 20 protons each. The
bombardment fuses the nuclei of the
americium atoms with the nuclei of the
calcium atoms to make a new, single, 115-
proton nucleus. (See the very educational
GIF on GSI's "new elements™ webpage.)
Like all super-heavy, synthetic elements,
ununpentium decays quickly. Atoms of
ununpentium that researchers made for the
2006 announcement lasted just 30 to 80
milliseconds.

According to Lund University in Sweden,
IUPAC members will now review the new
confirmation of the 2006 work and decide
whether it's enough to merit official
recognition for ununpentium. Lund

CHUHTE3UpOBaja 3J1eMeHT co 115 npoTonamu B
yckoputene GS| B ['epmanuun. 310 HE nepBhIi
pa3, Korja ucciea0BaTenbCcKas Irpymnmna
CHUHTE3UpOBaja 3JIEMEHT, UMEIOLINI BpeMEHHOE
Ha3BaHUe Ununpentium (JITaTUHCKOE - OJIMH Ha
IIATh, TUTIOC «-i»). KoMaHaa poccuiickux u
aMEpPUKAHCKUX yYEHBIX BIEpPBbIC Ceaia
ununpentium B Hauyaire 2000-x ro10B U
orny0nMKoBana cTarbio o HeM B 2006 roxy.
Onnaxko, B To Bpems IUPAC He cunran 31o
JOCTaTOYHBIM JOKa3aTEIbCTBOM ISt
opUIHMATBEHOTO IPU3HAHUS - UITU UMEHH -
ununpentium. Hoseie uccnenoBanust GSI
SIBJIIFOTCSI €1I€ OJHUM IIaroM Ha ITyTH K
ounmanbHOMY IPU3HAHUIO.

[ToueMy MBI TOBOPUM, YTO JIIOJIU
«CUHTE3UPOBAIIM» WJIH «JIeJainy ununpentium,
BMECTO TOTO, YTOOBI TOBOPUTH, YTO JFOAH
«Haxoaunm» ero? Hy, xak u apyrue
CYIHepTsDKeIbIe 2JIEMEHTRI, UNuNpentium moxer
CYIIECTBOBAThH TOJBKO TOT/AA, KOT/AA JFOIN
MIPOBOSAT SKCIIEPUMEHTBI IO €r0 CO3/AaHUI0. ITO
MOJTHOCTHIO CHHTETHYECKHUH SJIEMEHT
(ununpentium : 3JIeMEHTHI :: MOJUICTEP : TKAHU?).
Bb1 HEe MOXeTe TIPOCTO MPUTOTOBUTH €r0 B JIFO00H
naboparopun. CozjaHUE SJIEMEHTOB TsKelee
ypaHa, KOTOPBIH SBISETCS CaMBIM TSKEIIBIM
9JIEMEHTOM, BCTPEUAIOIIMMCS B IPUPO/JIE HA
3emiie U cogepxaiuM 92 nporoHa, Tpedyer
peakLuil CUHTE3a, AAEPHBIX PEAKIUN UK IPYroi
Y3KOCIIEIHAIM3UPOBAHHON XUMuUH. /[0 TOro, Kak B
yckoputene GS| O6bU10 CO3/1aHO 1MIeCTh
CHHTETHYECKUX AIIEMEHTOB, COJIEPKAIINX OOJIbIIe
MPOTOHOB, YEM ypaHa.

YroOsl caenaTh UN UN unpentium, rpymma
¢usukoB, pabotarormux B GSI, obctpensna
TOHKHUH CJIOM aMEpUILIHS - IPYroro
CHUHTETHYECKOT0 JIeMEeHTa - 9510 MPOTOHAMH -
WOHAMHM KaJTBIIUS, KaX b U3 KOTOPBIX COCTOUT
u3 20 nporoHoB. bomGapanpoBka coequHmIA
S7Ipa aTOMOB aMEPUIIHSI C SiAPAaMH aTOMOB
KaJbIUs AJI CO3AaHUsI HOBOTO, OIMHOYHOTO, 115-
MPOTOHHOTO sifpa. (CM. caMmblil TTO3HABATEIIbHBIN
GIF na BeG-cTpanune GS| «HOBBIE 37IEMEHTBI». )
Kak u Bce cynepTspkenble, CHHTETHIECKHE
3JIEMEHTBHI, HEPACKOJIOThIE OBICTPO pacragaroTCs.
AToMBI UNUNPENtiuM, KOTOpbIE UCCIIeI0BATEIH
caenanu ms oobasienus 2006 roga, IIUINUCH
Bcero oT 30 1o 80 MIJUTHCEKYHI.
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researchers led the recent ununpentium
experiments done at GSI. Meanwhile, the
Lund team has published its findings in the
journal Physical Review Letters.

Besides confirming cool theories in
chemistry, work on synthetic elements
helps researchers learn more about the
process of fission in general, according to
the U.S." Lawrence Livermore National
Laboratory. You're unlikely to see
ununpentium in even the most advanced
gizmos of the future, however. So far,
scientists have found practical applications
only for synthetic elements with 100 or so
protons or fewer.

Cornacno Jlynackomy yausepcurety B LlIBermn,
yinersl IUPAC Teneps nepecMoTpsT HOBOE
noarsepxkaeHue padotsl 2006 roxa u pewar,
JIOCTATOYHO JIM 3TOTO JJISl TOTO, YTOOBI 3aCITYKHUTh
odunmanpHOE IpU3HaHUe ununpentium.
Jlynackue uccieoBaTe I BO3TIaBUIN HeJJaBHUE
IKCIIEPUMEHTHI UN UNPentium, mpoBeieHHbBIC B
GSI. Tem BpemeHeM JIyHICKast KOMaHIa
oIy0JIMKOBaIa CBOM Pe3yJIbTaThl B )KypHae
Physical Review Letters.

IToMrMO IOATBEPKACHUS XOJIOAHBIX TEOPUN B
XUMHH, paboTa HaJl CHHTETUYECKUMHU dJIEMEHTaMU
MIOMOTAET UCCIIEI0BATENISIM OOJIbIIE Y3HATD O
MpoLIecce IEJICHHS B LIETIOM, MO TAHHBIM
amepukaHckoi HanmonanpsHoit naboparopun
Jloypenca JIusepmopa (Lawrence Livermore
National Laboratory). OaHako, Bpsi/ JId BbI
YBUJIUTE YHIIEHTUYM JIa)K€ B CAMBIX MTPOJBUHYTHIX
mTyKOBHHAX Oynaymiero. Jlo cux mop y4deHsle
HaXOIWJINA MPAKTHYECKOE IPUMEHEHHUE TOJIBKO IS
CHHTETHYECKUX JIEMEHTOB, COJICPKAIINX OKOJIO
100 mpOTOHOB MJIM MEHBIIIE.

This ""Just Add Water' Chemistry Kit
Can Create On-Demand Drugs and
Vaccines

Researchers have figured out a way to
freeze-dry the molecular components
necessary for protein expression. This way
they can be transported anywhere, and
with the addition of water, the molecules
can be revived and instructed to create on-
demand production of various vaccines
and medications.

As humans explore the furthest edges of
our own planet and others, the old ways of
developing drugs won't work forever.
Spending years creating a drug, testing it,
manufacturing massive amounts of it, and
then moving the temperature-sensitive
medication over hundreds of miles is
agonizingly cumbersome. When a
community in a remote region is
devastated by a Zika outbreak, slow and
expensive solutions can cost lives. With
the populations of the world's least-
developed countries projected to double by
2050, getting medication to remote areas is
of growing interest to doctors and
scientists.

1ot xumudeckuii Hadop «IIpocro no6aBL
BOJbD» MOJKET €03/1aTh He00X0AMMbIe BaM B
JAHHBbI KOHKPETHBIIi MOMEHT JIeKapCcTBa U
BAKIUHBI

UccnenoBaTenu npuaymaiu crnocoo
3aMOpaXXUBAHUSI-CYIIKH MOJIEKYISIPHBIX
KOMITOHEHTOB, HEOOXOAMMBIX JIJIsI SKCIIPECCUU
oenka. Takum 0Opa3oM, UX MOKHO TIEPEHOCHUTH
KyZla YTOAHO, a ¢ J00aBJI€HHEM BObI MOJIEKYJIbI
MOXHO OXUBJISITh U CO3JaBaTh Pa3IN4HbIC
BaKIIMHBI U JIEKAPCTBA.

ITo mepe Toro, Kak JHOIU UCCIEYIOT CaMble
JaTbHUE Kpas Hallel COOCTBEHHOM IIJIAHETHI U
JIPYTUX TUIAHET, CTapble COCOOBI pa3paboTKH
JeKapcTB He OyAyT paboTaTh BeyHO. TpaTtuTh
roJibl Ha CO3/IaHME JIEKapCTBa, €ro UCTIBbITAHNUS,
MIPOU3BOJICTBO OTPOMHBIX KOJIMUECTB, a 3aTeM
NepeMeNIeHUue YyBCTBUTENbHBIX K TEMIIEpAType
JIEKapCTB Ha COTHU KHJIOMETPOB - MYYHTEIILHO
Tshkeno. Koraa o0myHa B OTAaIEHHOM PETHOHE
ONYCTOIII€HA BCIBIIKON «3UKay, MEIJICHHBIE 1
JIOPOTHE pEUIEHUsI MOTYT CTOUTH kHU3HU. C
Y4€TOM TOr'0, UTO HAaceJIeHHE HauMEHee Pa3BUTHIX
CTpaH MUpa, 10 IPOrHo3aMm, yasBoutcs k 2050
roJy, A0CTaBKa JIEKapCTB B OTAAJIEHHbIE PAOHBI
MpEeACTABISIET PACTYLINI HHTEpEC IS Bpauen u
YYCHBIX.
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Researchers at Harvard’s Wyss Institute
for Biologically Inspired Engineering are
working on a system that could allow for
inexpensive, rapid manufacturing of drugs
in the field, as they're needed. Their goal is
to reduce much of the traditional supply
chain to a process even a child could use
for science experiments, and inexpensive
enough for a hiker to pack in a first aid kit.
"At the heart of the technique, we take
cell-free extracts--that is, you can open up
a living cell and remove its machinery,
which would consist, in this case, of a few
dozen enzymes, DNA, RNA," Wyss
Institute Core Faculty member James
Collins told Popular Science, "and show
that you can freeze dry those cell-free
extracts as pellets.” The dried pellets--
manufactured off-site and waiting to be
added to a kit--can be stored at room
temperature in mix-and-match
combinations, depending on what you'll
need to make. Need an antibiotic, or an
antimicrobial peptide to treat a wound?
Just add water and the compound
functions as if it's in a living cell, and can
be injected (after filtering out the bits you
don't want entering your bloodstream),
applied topically, or taken orally,
depending on what's ailing you.

The entire compact kit can be kept in a
small first aid bag, or packed with many
vials of freeze-dried cell machinery for a
larger briefcase that can be thrown into the
back of a truck for doctors in the field. For
their study, published in Cell last month,
the team created those bacterial infection-
fighting antimicrobial peptides, as well as
a diphtheria vaccine.

Injection is one of the various ways the
Wyss Institute team envisions their "just
add water" method working, as they
demonstrate here. The compounds could
be administered orally and via topical
application, as well.

This work builds on several years of
projects involving paper-based diagnostic
tools. This time, they realized they could
freeze-dry the genetic instruction manuals

Hccnenosarenu «I['apBapCcKoro MHCTUTYTA
OMOJIOTMYECKH BJIOXHOBJICHHOTO MHKMHUPUHTA
nMeHu Baiiccay paboTaroT HaJl CHCTEMOH,
KOTOpasi MorJia Obl TO3BOJIUTH TPOU3BOIUTH
JIEKapCTBa B MIOJIEBBIX YCIOBUSAX 110 MEpE
Hag00HOCTH Hepoporo u Obictpo. Ux mens -
CBECTHU OOJIBIIYIO YaCTh TPAJAULIMOHHON HETOYKH
MIOCTABOK K MPOIIecCy, KOTOPBI 1axe peOeHOK
MOT OBl UCIIOJIb30BATh AJIsl HAYYHBIX
SKCIEPUMEHTOB, U JOCTATOYHO HEOPOTOU JIst
TNemei MpOoryiKd, YTOObI YIIAKOBATh B allTEUKy
MEepPBOM MOMOIIIH.

«B 0CHOBE 3TOM METOIMKH JICKHUT MOJyICHUE
0ECKJIETOUHBIX HKCTPAKTOB - TO €CTh, Bbl MOXKETE
OTKPBITh JKUBYIO KJIETKY U yJIAIUTh U3 HEE
MEXaHU3M, KOTOPBIM B TaHHOM CJ1y4ae COCTOSI
Obl U3 HECKOJIBKHX JecITKOB (pepmenToB, JIHK,
PHK», - ckazain 4jieH OCHOBHOTO (paKynbTeTa
Nucruryra Baiicca [[xenme Komuas B
MHTEPBbIO *KypHay «Popular Sciencey, - «u
[I0Ka3aTh, YTO Bbl MOKETE 3aMOPO3UTh ITU
OECKJIETOUHBIE SKCTPAKTHI B BUJIE TPAHYII».
BricyiieHHbIe rpaHyJibl, U3TOTOBJICHHBIE BHE
MOMEIIEHUH U OXHaatolue 100aBieHus B Habop,
MO>KHO XpaHHUTb IIPU KOMHATHOHN TeMIlepaType B
CMECHUTEIbHO-COMOCTAaBUTEIbHBIX KOMOWHAIUSX,
B 3aBUCHUMOCTH OT TOT'O, YTO BaM HYXHO OyJeT
cnenatb. Hy)xeH aHTUOMOTHK WK
MIPOTUBOMUKPOOHBIN NENTHL IS JICUEHUSI PAHbI?
IIpocTo noGaBbTE BOY, M COEAUHEHHE IEUCTBYET
TakK, Kak OyJITO OHO HaXOJUTCS B )KUBOH KJIETKE, U
€ro MO>KHO BBOAMTS (TIOCIIE TOTO, KaK BbI
OT(PUIBTPOBHIBAETE KYCOUKH, KOTOPbIE HE
JIOJDKHBI TIOTIACTh B KPOBOTOK), HAHOCHUTD KaK
KpeM WK IPUHUMATh IEPOPATIBHO, B
3aBHCUMOCTH OT TOT0, YTO BaC OECIOKOUT.

Bech KOMIaKTHBIN KOMIUIEKT MOYKHO XPaHUTh B
MaJICHbKOM CyMKe JJIsl OKa3aHUs NEPBOU
MEIUIIMHCKONW MTOMOLIH, WM YIaKOBaTh BO
MHO€ECTBO (PJIAKOHOB C 3aMOPO’KEHHBIMHU
KaMmepamu 1715 6osiee KpyImHOro KOHTEiHepa,
KOTOPBIH MOXHO OPOCHUTB B Ky30B I'Py30BHKa IS
Bpauell B moJieBbIX ycnoBusix. /st ceoero
uccnenosanus, onyonukosanHoro B Cell B
MPOLIUIOM Mecsilie, KOMaHa co3/aia
OaKTepHaATIbHYI0 HHPEKIHI0, OOPIOIIYIOCS C
MIPOTUBOMHUKPOOHBIMU MENTHAAMH, a TAKXKE
BakKLMHY OT AudTepun.

Wubekuus - ouH U3 pa3IuyHbIX CIIOCOOOB,
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contained inside cells, without the paper.
They began exploring how it could apply
to other materials, including plastic,
quartz, and cloth. "We're looking to see if
you could embody this in, for example, a
smart bandage,” Collins says. "Could you
engineer a bandage that would use these
freeze-dried components? Both to make
proteins to aid the wound healing, but also
have encoded elements that'd be diagnostic
in nature. 1t'd indicate if there's an
infection at the site of the wound, and if
it's a resistant infection."

The Wyss Institute team isn't alone in this
goal: Other MIT researchers are
developing tiny pharmaceutical factories
that use genetically engineered yeast cells.
"The greatest barriers to access and
improved health are not drug prices or
patents but ‘on the ground' barriers such as
market failure, corruption, nonexistent
health human resources and infrastructure,
and the lack of both local and international
political will," executive director of the
Cameron Institute Dr. D. Wayne Taylor
writes in a 2010 study on industry access
to developing countries. Researchers like
Collins are trying to push the cost,
efficiency, and simplicity of drug
manufacturing to beat that clock.

Even as they’re working to solve the life-
or-death waiting game that doctors in less
accessible areas here on Earth face,
Collins mentions that they’re looking up
and forward: Astronauts might feasibly
pack these kits on trips to Mars. There’s
not much bacteria to be found in space, but
humans are full of them. In the case of an
infected scrape or pneumonia 140 million
miles from the nearest drug store, this kit
could help save the red world.

KoTopslid koManaa MHcturyra Balicca
MPEANOJIAraeT UCHOJIb30BaTh C METOJOM «IIPOCTO
nobaBbTe BosbI». COelMHEHNS MOKHO BBOJIUTh
Kak [epopajIbHO, TAK U C MECTHOW aHACTE3UEH.
Dta paboTa onupaeTcsi Ha HECKOJIBKO ITPOEKTOB C
WCIOJIb30BaHUEM OYMaKHBIX TMAarHOCTUYECKHUX
MHCTpYMEHTOB. Ha 3TOT pa3 oHM MoHsIIH, 4TO
MOT'YT 3aMOPO3UTh-BBICYIIIUTh T€HETUYECKUE
MHCTPYKLUU 0 KCIUTyaTaluy, CoAepKaluecs B
siueiikax, 0e3 ucnosb3oBanusa 6ymaru. OHu
HavyaJll U3y4arb, KaKk 3TO MOXHO MPUMEHUTH K
JpYrUM MaTepHhallaMm, B TOM YHUCJIE K IIACTUKY,
KBapIly U TKaHu. «MBbI UIlleM BO3MOKHOCTh
BOIUIOTUTH 3TO, HAIIPUMEP, B YMHOMU MOBSI3KE, -
roBoput Kommnns. «He moriu Obl BeI
CKOHCTPYHPOBATh OUHTHI, B KOTOPBIX
HCII0JIb30BAJIUCH ObI 3TU 3aMOPOKEHHbIE
KOMIIOHEeHTHI? U Te, u ipyrue, 4To0bl cenaTh
[IPOTENHBI, TOMOTAIOIINE 3aKUBJISTh PAaHbl, HO
TaK)K€ UMEIOT KOAUPOBAHHBIE AIIEMEHTBI, KOTOPbIE
ObLTM OB TUATHOCTUYECKUMHU 110 CBOEH TIPUPOIE».
OT0 OBl MOKa3al0, eCTh JIM UHPEKIINS B MECTE
paHbl, U SBJISIETCA JIM OHA PE3UCTEHTHOMN».
Komanna UHcturyra Baiicca He oarHOKa B 3TOU
LEIU: ApyTrue uecienoBaTeny MaccadayceTckoro
TexHostoruueckoro uucturyra (MIT)
pa3pabaTbIBaOT KpolLleuHble (papMaleBTUUECKHE
(habpuKH, KOTOPBIE UCTIONIB3YIOT T€HHO-
HMHXEHEpPHBIE TPOAOKEBbIE KIETKH. «CaMbIMU
OoJpIIMMHU OapbepamMH Ha TyTH JOCTYTA U
yIy4LIEHUS 37J0POBbS SBJISIFOTCS HE LIEHBI HA
JIeKapCcTBa UM MATEHTHI, a Oapbephl «HA MECTEY,
TaKHe KaK MpOBaJl pbIHKA, KOPPYILKs, OTCYTCTBHE
MEIUIIMHCKUX KaJIpOB U HHPPACTPYKTYpa, a
TaK)K€ OTCYTCTBHE KaK MECTHOM, TaK U
MEXIYHAPOAHOU MOJUTUUYECKON MOIIEPKKI», -
MUIIET UCTIOIHUTEIbHBIN TUPEKTOP
Kameponckoro nncrutyra noxrop . Yain
Teitnop B uccnenoannu 2010 r., MOCBAIIEHHOM
JOCTYITY IPOMBIIIJIEHHOCTH B Pa3BUBAIOILIAECS
cTpanbl. Takue uccnegosarenu, kak Komnuns,
MBITAIOTCS TIOOUTH ATH Yachl IIEHOM,

3¢ (HEeKTUBHOCTHIO U IPOCTOTOM MPOU3BOJICTBA
JIEKapCTB.

Hecmotps Ha TO, uTO OHM pabOTAIOT HAJ TEM,
YTOOBI PEIIUTH UTPY <OKU3HD WU CMEPTH B
OXKUJaHUM», B KOTOPOH Bpauu B MEHee
JOCTYIHBIX MECTaX 3/1€Ch, HA 3eMIIE,
ctasikuBaroTcsi, KoJumH3 ynoMuHaer, 4To OHU
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CMOTPST BBEPX U BHEPEN: ACTPOHABTHI MOTYT
B3STh YIIAaKOBKY 3TUX Ha0OPOB BO BpeMs
nyremecTsuil Ha Mapc. B kocmoce He Tak MHOTO
0aKTepHii, HO UX IOJHO B caMUX JI0JsX. B ciryuae
L@apanuHbl WM THEBMOHUHU Ha paccTosiHuu 140
MWJIJIMOHOB MUJIb OT OJIM)KAMIIIEro anTeqHoro
MarasuHa, 3ToT Ha0op MOKET IOMOYb CIIACTH
«KPacCHYIO IUIAHETY.
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