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HAHOTEXHOJ1I0OIr'nmn

HaHokpeMHui
3almaeT oT cosHua

OCHOBOWVi HOBbIX KOCMETUYECKUX
npenapartoB MOXET cTaTb HaHOK-
pemMHui. Y4eHble n3 MOCKOBCKOro
WHCTUTYTAa CTa/lv U Cr1aBOB CPaBHU-
SN MPUBbIYHBIE COJIHLIE3aLLUNTHbIE
KpeMbl, C okcuaamuy TuTaHa v LiyMH-
Ka, Y CyCrieH3uo HaHo4acTuL Kpem-
Hus1. KpemMHuii okasascsi Ha BbICOTe
(dk@misis.ru).

Kak nokasanu ucnbiTaHUs, passinyHble
COJIHLE3ALLNTHBIE KpeMbl (KOMMepyec-
Kre NpoayKTbl, cTeneHb 3awnTbl 10 n 25)
BMOJIHE CNPaBNSAOTCSA CO CBOENM 3agaven
He nponyckaTtb ynetpaduonet. Ho kpe-
Mbl H2 OCHOBE OKCUAOB TUTaHa M LMHKaA
He NMpocTO OTHUILTPOBbLIBAIOT BPeAHOE
n3nyyeHue (nponyckas nonesHoe n 6es-
BpenHoe), a nornow,atT BCe noapsn,.
Kpowme Toro, nog oencrteBnem ynbtpadu-
ofieTa OHM MOryT crnoco6cTBoBaTb 06pa-
30BaHMI0 aKTUBHbIX PaanKanos.

B conHue3alnTHbIX Kpemax HOBOro
MOKOJIEHNA HaHOpPa3MepHble YacTuLbl
OKCMAoB OyayT 3aMeHeHbl Ha HAHO4YaCTu-
Ubl KpEMHUSA. 3amMeHa KaxeTcs npuene-
KaTenbHON — KPEMHUI, B OTI4ME OT OK-
CMOOoB, HE pasgpaxaeT KOXy, He NPOBO-
umpyet obpasoBaHue pagukanos. BoT
4TO rOBOPUT PYKOBOAUTENb UCCefoBa-
HUS, KaHONAAT TeXHMYeckmx Hayk [.Kys-
HeLoB: «Bce ncnbitTaHHble 06pasLibl Nos-
HOCTbIO nornowiatoT xectkoe (100—280

MHayKa

HM) 1 cpenHee (280—315 HM) YD-nany-
yeHue, 4YaCTUYHO MNPOMNycKalT MArKUN
ynetpadpuoneT (315—380 HM) n npo3pay-
Hbl B BUAMMOM 4YacTu cnekTpa (8o 95% B
o6nactn 700—1000 HMm). Mpu 3TOM Ha-
HOKpPEeMHMin 6e3onaceH ANns opraHnuama,
MOCKOJIbKY YaCTMUbl MOKPbITbl 3ALLUTHOMN
MJIEHKOM oKcuaa KpemHus, 6e3BpeaHoro
OoNna 4yenoseka. HaHOKpeMHUNn MoxeT
CNYXUTb XOPOLLUE OCHOBOW AOJj1 HOBbIX
KOCMeTMyeckunx npenapaTtos — 6e3onac-
HbIX, ONTUYECKM NMPO3pPaYHbIX, 3a4epPXn-
BaloWmx YD-nanyyeHne HexenaTesbHO-
ro guManasoHa 1 nponyckalowmx ydu,
HeobxoAnMble AN CUHTe3a BUuTaMmnHa D.
HaHokpemMHUI1 cnocobeH 3aWwmTuTb OT
ynbTpaduoneTa He TONbKO YenoBeka, HO
Takxe 1 opeBecuHy, NonmMepsbl 1 nnacT-
Macchbl».

BUOXUMUA

Bo3bmem ceneH
N3 pacTeHnin

JlekapCTBEHHbIE pacTeHus, Hakari-
NMBaloLme cesieH, mccaenoBanu
cneunannctbl UIHCTUTyTa 6MOXU-
mum M. A.H.Baxa PAH, MnaBHoro
6oTaHnyeckoro caga um. H.B.Ln-
umHa PAH n Butebckoro meamnimH-
ckoro yHusepcuteta (benopyc-
cusi). YuyeHble yBepeHbl, 4TO UC-
no/sb30BaHNE 3TUX PACTEHWUI B Me-
AWNLIMHCKOW MpakTuke MOXeT pe-
WnNTb pobsiemMsl, BbI3BaHHbIE Ae-
puumnTomMm ceneHa (inbi@inbi.ras.ru,
Vitamin_inbi@freemail.ru).

MuHuMmanbHag go3a ceneHa, Heobxoau-
mas yenoseky, coctanseT 20—30 Muk-
porpamm B cyTku (k cnosy, B CLUA — 70
MWUKPOrpamMm B CYTKWN s B3POCSIbIX MY>XX-
4yuH). Kasanocb 6bl, HEMHOro, HO Hace-
neHue 6onbluen YyacTu TepputTopun Poc-
cun ncnbiTbiBaeT aeduunT 3TOro ane-
MeHTa — ero o4eHb Masno B no4yse. [ny-
60kunii neduunT ceneHa otmedatoT B by-
patTumn, YnTuHckom obnactn 1, BO3MOX-
HO, MpkyTckoli o6nacTtn. HepgoctatoyHas
ob6ecneyeHHOCTb CEJIEHOM XxapakTepHa
LN MHOrMX pernoHoB Poccuun, B TOM
yucne JleHnHrpagckomn, Nckosckon, HoB-
ropoackon, Kanyxckon, BpsaHckon un
dpocnaBckoii obnactei, MoBOMXbA ©
AnTaiickoro kpas.

Ecnn opraHuamy He xBaTaeT CeJieHa,
TO XA NpobnemM — OHKONIorMyecknx 60-
nie3Heln, naToNormin cepaevyHo-cocyamc-
TOW CUCTEMbI, CHUXEHUS UMMYHUTETA U
pasBUTUS aTepockyiepos3a. ATum nepe-
YeHb HEMNPUATHOCTEN He OrpaHnyMBaET-
Cs, HO U ero AocTaTo4YHO, 4YTOObI AOei-
CTBOBaTb. [109TOMY B HEKOTOPbIX CTpa-
Hax, rae no4ysbl o6efHeHbl CeNleHOM,
NPUHATLI cneyuyasnbHble Nporpammbl 060-
ralieHus ceneHom NpoayKToB MUTAHUS.
A Hanpumep, B PUHASHOANM B NOYBY BHO-
CAT ceneHocozepxawue ynodpeHus.

B Poccun nogo6HoM nporpaMmmbl HeT,
1 BOMPOC, NPUHUMAaTb NN He NPUHUMAaTb
ceneHocogepxaume 6Monormyeckn ak-
TUBHble A06aBkM, Kaxablli pelaeT cawm,
6naro B antekax ecTb Bbli6bop. OgHako
[aBHO W3BECTHO, YTO pacTeHUs B Kaye-
CTBE MICTOYHUKOB MHOIMX BGMONornyeckm
BaXHbIX 3JIEMEHTOB, B TOM 4uCNe cene-
Ha, npeanoyTuTenbHee TabneTok. MNpex-
[le BCero, MMKpOasieMeHTbl B HUX CBA3a-
Hbl C OPraHM4eCKUMN COEOMHEHUSIMU, a
B Takom ¢opme OHW syylle ycBamBaloT-
cs. CeneH, B 4acTHOCTK, 06pa3yeT B pa-
CTEHUSIX KOMIJIeKC ¢ 6enkaMmm — ceneHo-
MeTuoHuH. CeneH B Takom Buae B 5—10
pas gocTyrnHee HallemMy OopraHM3my, Yem
B BUAE HEOPraHMYeCKnX COeaNHEHNN.

BTopoe npenmyLecTBo B TOM, YTO Je-
KapCTBEHHbIE PACTEHUS N NOJSTyYEHHbIE N3
HUX duTonpenapaTbl AENCTBYIOT Ha Ye-
NloBEKa ropasao Msrye, 4em CUHTETMYEC-
Kne cpeacTBa, pexe Bbi3blBAlOT MOOOY-
Hble peakumn n annepruto. K Tomy xe ne-
KapCTBEHHble pacTeHus copepxaT Co-
nMyTCTBYIOLLME COEANHEHNS, KOTOPbIE NO-
MoraloT ycBauBaTb akTUBHbIE BellecTBa
1 YCKOPSOT UX AENCTBUE.

Y4yeHble onpenenunm 31eMeHTHbI CO-
ctaB 180 BMOOB NnekapCTBEHHbIX pacTe-
HUI 1 BbISBUIN paCTEHUA-KOHLEeHTPaTo-
pbl, KOTOpble HakannaMBalT B 6—12 pas



Gonblle ceneHa, YeM npencTaBUTENNU
OpYyrux BMOOB, Aaxe pacTywme Mo co-
cenctBy. OCoO6EHHO OTANYUANCE B STOM
cMmbicnie conopgka, adenpa, aBKanvnT,
LOHHVK 1 XBOLL, MONIEBOWA.

TpaanunoHHOE AeNCTBME 3TUX pacTe-
HUI He coBMNagaeT C AENCTBMEM CeJieHa.
Hanpumep, OOHHUK MCMONbL3YIOT B Kaye-
CTBE MPOTMBOBOCNANNTENBHOIO Cpen-
CTBa, COMNOAKY — MPU HEeKOTOpbIX 3a60-
NeBaHUAX Xenyao4yHO-KNULWEeYHOro Tpak-
Ta U AblXaTefbHblX MyTen, ansg nedyeHus
annepruyeckoro gepmatuta. Npenapatbl
Ha ocHoBe adenpbl TPAAMLMOHHO Mpu-
MEHSIOT Npu 6poHXManbHOM acTme, an-
nieprmyeckux 3abosieBaHMAaX U MOHMXEH-
HOM [aB/IEHUW; 3BKANUNT C APEBHOCTU
MCMNONb3YIOT NPU Tepanumn NepuUToOHNTOB,
TPOPUYECKMX A3B, MPU 3PO3UUN LUENKUN
MaTku; XBOW, — LUMPOKO U3BECTHOE MO-
YeroHHoe.

HasHayas npvem aTnx pacTeHun B Ka-
yecTBe NIeKapCTBEHHbIX CPeacTB, Meau-
KN He Y4YuTbIBalOT NPUCYTCTBME CefleHa.
[To cnoBam aBTOPOB UCCNEO0BaHUSA, «OH
npupaetT pacTeHUaM OO0MOJSIHUTESNbHbIE
LenebHble CBOCTBA, KOTOPbLIE... OCTAOT-
cs BHe nons 3peHus». OHM cunTaloT, 4To
npUMeHeHNe PacTeHUN — KOHLEeHTpaTo-
poB ceneHa 0CoOeHHO uenecoobpasHo
NPy CMeLLaHHbIX NATONOrNaX, Hanpmumep
npu cepaeyHor HegOCTaTO4HOCTU N XPO-
HUYeckor 6onesHu nerkux. B Takmx cny-
Yyaax HeobxoaMmoe coveTaHMe CUHTETU-
YeCKMX NnekapcTB NPUXOAMTCS nNoadupaTtb
MHOMBMAYaANbHO, YTO cAenaTb AOBOJIbHO
CJ/IOXHO. A BOT MCMOIb30BAHNE CONOOKMN
ronon n adenpbl XBOLLEBOWV AACT HYXHbIN
3dPEKT: CeneH NosIoXUTENBHO BIIUSET Ha
cepaeyHo-cocyaucTyio CUCTEMY, a camu
pacTeHus rnokasaHbl Npu 3aboneBaHUsX
BEPXHUX OblXaTesbHbIX NyTen N OPOHXN-
aNbHOW acTMe.

dnU3noiorud

[lepexon Ha neTHee
BPEMS BPeOeH
Ons 300p0BbLS

UcnokoH BekoB noav onpenensiv
Bpemsi o COJIHLY, OPUEHTUPYSICh,
Kak v OCTaslbHble XWBbIE CYLLECTBa,
Ha ero Bocxoabl n 3akartsl. buonoru-
4Yeckne pUTMbI YesloBeKa CBSI3aHbl C
MOCTOSIHHBIM [10SICHLIM COJIHEYHbIM
BpemMeHeM, a coovi GBOPUTMOB MOXET
rPUBECTU K TSIXEJIbIM HapyLLEHUSIM B
AesaTeslbHOCTy opraHuama. CoTtpya-
HUKN VIHCTUTYTa KOCMOGU3NYECKUX
ncceiefoBaHny v a3POHOMUN M.
O.I".LLlagpepa CO PAH, MeauumHcko-
ro MHCTUTYTa SIKyTCKOro rocynap-
CTBEHHOro yHusepcuteta M. M. K. A-
mMocoBa n HL KnnHn4ecKkom n aKkc-
nepuMmeHTanbHoi meanunHsl CO
PAMH yctaHoBuan, 4TO CMeHa
BpPEMEHU Ha «JIeTHee» BbI3bIBAET Y
yesioBeka CTPecc-peakuunio, CBs-
3aHHYIO C UCTOLLUEHNEM afanTus-
HbiIX pe3epBOB OpraHuaMma
(hasnulin@ngs.ru).

YyeHble o6cnenoBanu 29 xutenen AkyT-
cka oboero nona, pa3Horo Bo3pacTa u
COCTOSIHMS 340pOBbs. Bce oHn 3apaHee
nony4unm nHpopmMauuto 0 CyTU HaMeyeH-
HOro obcneagoBaHUA U COracuNuUcb Ha
y4actume B HeMm. Y fOOGPOBOSbLEB onpeae-
NN COCTOSIHME CepaeyHO-CoCyancTon
cuUcTeMbl METOAOM 3JIeKTPOaKymnyHKTYp-
HOW ANArHOCTUKW: 3NEeKTPONPOBOAHOCTb
B onpenesnieHHbIX Toukax oTpaxaeT PyHK-
LIMOHaNlbHOE COCTOSIHME TOro WJIM UHOTO
opraHa. B TeueHve oByx Hegenb 00 nepe-
Xo4a Ha «JleTHee» BPEMS N YeTblpex He-
nenb nocne Hero ¢ 9 go 11 yacoB mecT-
HOro BpeMeHu B paboyme OHN Y yHacTHU-
KOB 9KCMNepuMeHTa pernctpmposann npo-
BOAMMOCTb B ONpeaeneHHbIX To4Kax, CBs-
3aHHbIX C COCTOSIHMEM cepaua 1 CoCynoB.

BbISICHMNOCH, 4TO Y BOCbMU YenoBek 13
nBaguaTtun oesatu (27,6%) nokasatenu
cepaeyHo-COCYANCTON cucTemMbl nocne
CMeHbl BDEMEHN OCTanuChb B HOpMe, y 11
nob6posonbLeB (37,9%) nepeBof 4acos
Ha nleTHee Bpems NpuBes K NOHUXKXEHHOMN
dyHKUMN cepaua n cocynos, 'y 10 06-
cnenoBaHHbIX (34,5%) nepeBopn 4acoB
BbI3blBAET HEKOTOPbLIA POCT (OYHKLMO-
HasbHOM aKTUBHOCTWN Cepae4yHO-COCYan-
CTOIA CUCTEMBI.

Heckonbko paHblle BAUSHME Nepexona
Ha fleTHee BpPeMs Ha OpraHu3m CcropT-
CMEHOB nccneanoBann CoTpyaHukn Hayu-
HOrO LEeHTpa KAMHWYEeCKOW u akcnepwu-

www.informnauka.ru

MeHTasIbHON MeanumMHbl CMbrpcKoro oT-
neneHus Poccunckon akagemMmm megu-
uMHCKMX Hayk (HUKSM CO PAMH). Bo-
fiee NonoBMHbI CNOPTCMEHOB pearnpo-
BajlM Ha CMeHY BPEeMeHMW aKTuBauuen
afanTalMOHHbIX PE3EPBOB OpraHmM3mMa.
Y ocTanbHbIX 06CNef0BaHHbIX, KOTOPbIE
B «3MIMHEe» BPEMS OTANYaIUCb MOBbI-
LUEHHOW YTOMNSEMOCTbIO M HEBAXHbIM
CaMO4YyBCTBMEM, YHEHbIE OTMETUN CHU-
XEeHNEe MMMyHUTETa N PYHKLIMOHANbHOMN
aKTVMBHOCTM NONyLIApWin MO3ra, yxyaiie-
HWe nokasaTtesieii YMCTBEHHOW paboToc-
nocobHOCTN, YyBeNMYEHUE YPOBHSA
CTPEecCcoBbIX TOPMOHOB. CnopTCMeHbI
3TOW rPynMbl XXanoBajnCh Ha yxyaLleHne
CHa, Nnioxol anneTuT, cnabocTb 1 ycTa-
JI0CTb BO BTOPOW MOJSIOBMHE OHS.

BBeneHune «netHero» BpeMeHW, pac-
COrnacoBaHHOMO C COSIHEYHbIM MOSICHbIM
BpEMEHEeM, — 3TO HECOMHEHHbIN CTPecC,
3ak/oyaloT yvyeHble. YTo6bl ero nepe-
XWTb, OPraHM3M HanpsraeT aganTuBHbIE
pesepBsbl, U, ECIN 300POBbE HEKPENKO,
a YpOBEHb aanTUBHbIX PE3EPBOB HEBbI-
COK, CTpecc-peakuus 6ynet HeraTus-
HOW.

Mo MHeHUIO nccnegoBartenemn, onTu-
ManbHbIM GU3NONOrM4ECKON 1 3KOJO-
rMYEeCKOM TOYEK 3PEHNS MOXHO CYMTaTb
NNLWb TaKO PUTM XN3HEOEATENbHOCTH
yenoBeka, KOTOpbIM cCOBMagaeT C pe-
aNlbHbIMW B A@HHOW MECTHOCTU CMeHa-
MW OHS W HOYM, C BOCXOOAaMU 1 3akaTa-
Mn ConHua. NckyccTBeHHOe Bblaene-
HMEe YacCoBbIX MOSICOB, HECOrjacoBaH-
HbIX C €CTECTBEHHOW PUTMUKOI CBETO-
BOr0 pexuma, — LOMOSHUTENbHbIN
cTpecc-dakTop Ansa noaen.

«XUMUS N XU3Hb», 2009, Ne 4, www. hij.ru
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®dunnn Bonn
Mo matepmnanam «Nature» (442, 2006)

HOr4a BO3HUKAET OLLYLLEHME, YTO B XMMUU YyXe He
OCTanoCb HUKakmx dyHaameHTanbHblX, cneumndun-
YeCKkM XMMNYECKMX 3aday 1 Npobnem (Tex, KOTopble Mo-aHr-
NMNcKN HasbiBaloT challenge — BbI30OB, CTUMYMPYIOLWNIA Oe-
ATeNbHOCTb N pa3BuTme). B pe3ynbTaTe OHa NOCTerneHHo npe-
BpawaeTcs B yA0OHbIA MHCTPYMEHT, C MOMOLLbIO KOTOPOro
y4yeHble pasHoro npodwuns GopmMynmpyloT M pellalT CBOMU
BaXKHble 3a4a4un. OTHOLEHNS 1 rpaHuLpbl pasaena Mexay Be-
OYWMMN eCTECTBEHHbIMU HaykaMu Bcerga Obiin HenpocTbl-
MW, a CEerogHsa OHW NPOAOJIXAIOT OCNOXHATLCA. Jlerko 3ame-
TUTb, YTO B NOCNeAHNE AecaTnnetTns GU3nNKoB «CbILLHO» A0-
BOJIbHO XOPOLIO WU CBOW 3ajay4n OHU HOPMYNMPYIOT OYEHb
€eMKO: KakK BO3HMKNa Hawa BceneHHaa? Kakum o6pasom Bpe-
Msi 1 MPOCTPAHCTBO MepensieTalnTCs Ha PasHbIX YPOBHSX, OT
aToOMOB [0 kocMoca? Noxoxas cutyaums Cnoxunacb n B 6mo-
fioruu, KoTopas kak 6bl NocTaBmia CBOEWN raBHOW LEenblo Nno-
MCKWN OTBETa Ha BEJINKUA BONPOC, CPOPMYIMPOBAHHbLIN B Ha-
3BaHUN 3HameHuUTOon kHuUrn JO.llpeouHrepa «4To Takoe
XU3HbL?». DTO No3BonseT 6Guonoram nerko naaHMpoBaTb U
OpraHM30BbIBaTb TakmMe rpaHAMO3HbIE MPOEKTbI, KakK «pacLumnd-
poska» monekynbl JHK, kapTupoBaHue reHoma unm pacmno-
poBKa 6eNKoBbIX CTPYKTYP U UX B3aumoaencTame. MoxHo npu-
BECTU Apyrne nprumMmepbl NMOCTAaHOBKMU KPACUBBIX U r1o6asnbHbIX
3a4a4, NPUBOASALLMX K 3aMyCKy CEPbe3HbIX MPOEKTOB.
BbiCcTynneHns XxMmMnkoB B CpeacTBax MaccoBon MHdopma-
LMK BbIFSAAT ropasfo CKPOMHEe, a peluaemMble MU 3a4a4yu
penko oTnn4alTCs BENUYMEM U FpaHamMo3HocTbio. Co3paeT-
CS faxe BrneyaT/ieHne, YTO 3noxa XMMUK 3aKOHYMIaCb, XOTS
Obl MOTOMY, 4YTO B HE He OCTasloCb BeMKMUx 3aragok. Kpyn-
Hble NpobnemMbl UMM Aaxe cBepx3agadn cHopMynmpoBaThb
OYeHb BaXHO, MOCKOJIbKY Knaccuieckas («yHMBepcuteTckas»)
XUMUS MepexunBaeT ceildac He fydlive BpeMeHa, a obuime
TeHOEHUMV ee pa3BUTUS BbIrGOAT HeonpeneneHHbIMu1, B Ya-
CTHOCTHU, N3-3a NOCTOSIHHOIO COKpaLleHUss GUHAHCUPOBaHUS.
Hanpumep, xumnyecknin pakynbTeT N3BECTHOIO aHMIMNCKO-
ro yHnsepcuteta B Caccekce (roe MHoro net pabortan Hobe-
NIEeBCKUI naypeaTt 1 OAMH U3 NepBOOTKpbiBaTenen dynnepe-
HoB MNappwn KpoTo) nocnegHue rogpl HaxogmMTcs nog, yrpo3om
3akpbiTud. lNMoka coTpyoHukam dakynbTeTa ygaetTcsd NpoTuUBO-
CTOSITb MonblITkaM Npeobpa3oBaHUs ero B OTAEN «XUMUYEeC-
Ko 6uonorun» (Npu OTAENEHUUN «HayK O XU3HW»), OAHAKO
MHOrmMe gpyrve, MeHee 3HaMeHuTble xumMmmnyeckne dakynbte-
Thbl U YYPEXOEHUS C TPYAOM BOPIOTCS NPOTUB COKPALLEHWNIA NN
naxe nukengaunm. AHanormyHas TeHAEHUMS NPOCeXMBaEeT-
cq B CLLUA. Hanpumep, HepaBHO pepakTop XypHana «Chemical
and Engineering News», nsgasaemoro AMepukaHCcknm Xmmmu-
yeckum obLectsoM (ACS), gaxe NpeasioxXnn CMEeHUTb ero Ha-
3BaHMe Ha O6LEeCTBO MONEKYNSAPHBLIX HAYK M TEXHOMOTNIA.
Ha ¢doHe 3akpblTus dakynbTeToB U coKpalleHus obuiero
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yucna cTyoeHTOB MHOTMe XUMUKA U camMu NepecTatoT BOCHpU-
HMMaTb POAHYIO HayKy Kak Of4Hy n3 Beaywux. MNpobnema oc-
JIOXKHSIETCS TEM, YTO BaXKHble HanpaBieHNs BCe Yalle npespa-
LATCA B «XMMUYECKNE pasfesbl» APYrux Hayk.

XKypHan «Nature» nonbiTancs oueHUTb NePCrneKkTUBbI, s
4yero Crnpocun BeayLmMx CneumanmcToB, YTO XE MOXHO CUM-
TaTb BEIMKUMU nNpobriemamu xummn? B aToil cTaTtbe — HEKO-
TOpble XxapaKTepHble O0TBETbI U MHeHud. Llenb nybnukaunm —
3aCTaBUTb XMMWKOB 3ayMaTbCH Ha, TEM, HYXHbl 1 BOOOLLE
XUMUN Kakne-To COBCTBEHHbIE, cneunduyeckme Bennkme 3a-
[a4nm 1 KakuMm 06pasomM OHM MOTyT OblTb CHOPMYNMPOBAHbI.

CnoxHOCTb 3TUX BOMPOCOB 0OOYCNOBMEHa Mpexiae BCero
TEM, YTO XUMUS AENCTBUTENIbHO OTNIMYAETCS OT APYrux Hayk
MMEHHO CBOEel 00beauHSAIOLLLEN, CUHTETUYECKOW POSblo, TOr-
[a Kak MHOrve Hay4yHble ANCUMNAUHBLI (Hanpumep, dusuka,
6unonorusa, acTPOHOMUS, reosiIorvsa U Apyrue) HaueneHbl Cko-
pee Ha OTKPbITUE Yero-To HOBOro B KOHKpeTHoW obnacTtu. 910
oTNnYmMe NPUHUMUNManbHO N CyLeCcTBEHHO, Bedb eule B 1860
roay Benukuii opaHuysckuii dusnkoxmmuk MapceneH bepT-
110 yKasblBaJl, 4TO «XMMUS cama co3gaeT cebe 06beKkTbl U3y-
YeHUsI».

MHOrme XMMmMKM CYUTAIOT, YTO FIABHOE MPENMYLLLECTBO UX
Hayku B TOM, 4TO OHa NpoHM3aHa TBOpYecTBOM. Hanpumep,
M3BECTHbIN XMMUK-opraHnk PoH Bpecnoy na Konymbéuiickoro
yHuBepcuteTa B Hblo-Mopke (6bIBLIMI NpesnaeHT AMepukaH-
CKOro XMMmn4yeckoro obL,ecTsa) cumtaeT, 4TO XMMUSA CNoCco0-
Ha CTaBuUTb Nepen coboi Lenn n 3agayn, pellatb KOTOpble
npyrue Haykm He moryT. OH Jaxe exnaHo cnpalumBaeT: «A cy-
LLECTBYET SN CUHTETMYECKAS aCTPOHOMMUS, CnocobHas pery-
NIMPOBaTh rPaBUTALLMOHHYIO MOCTOSIHHYIO Y U3MEHATb €€ BO3-
nencTBMe Ha cBolicTBa BceneHHomn nnmn gaxe kak-To ynydwiaTb
3TW CBOWCTBA?>»

MHTepecHo, 4TO MMEHHO celiyac, Koraa MMpoBas Hayka cTa-
N1a CNOXHbIM COYEeTaHNEM Hay4YHbIX AUCLUMINH, XUMUKN BHOBb
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3ag9BNgI0T O CBOe ocoboli ponu. Hanpumep, 3aroBopuam o
TOM, 4TO «CUHTETU4Yeckas 6Monorns» — 370 NULLbL BETBb MPU-
KNaAHOM XMMWUKU, NOCKOJIbKY TOJIbKO C MOMOLLbIO XMMUYECKNX
MEeTOAMK MOXHO cuHTe3npoBaTtb AHK, npoekTnpoBatb 6enku
1 ToMy nopo6Hoe. CneumanncTka no HyKJIeMHOBbIM KUCIOTam
KaknuH bapToH n3 KanmdopHMNCKOro TeEXHONOrM4eCckoro nH-
cTuTyTa B [lacageHe OTMEYaEeT, YTO «XMMUS — €ANHCTBEHHAas
Hayka, crnocobHas co3agaBaTbh HUMKOrAAa paHee He CyullecTBO-
BaBLUMe BeuleCcTtBa 1 06beKTbI>>.

C [pyroii cTopoHbl, BO3MOXHO, MMEHHO HaLLeNeHHOCTb Ha
co3gaHne N N3yyvyeHue HOBbIX TUMOB BelLecTBa npuBena K
TOMY, 4TO XMMWKOB CTasiMm paccMaTpuBaTb Kak PEMECIEHHN-
KOB (aHrmyaHe roBopsaT — NyAUSbLLMKOB), CMOCOOHbLIX U3 M0~
60nbITCTBA UM NPOCTO AN 3abaBbl SMLLb OTLUUMbLIBATb U N3Y-
YyaTb «KPOLLUKM» MOJEKYNSPHOro Mupa. MiHoraoa takoe nayye-
HME NPUHOCUT NOMb3Y U NPUOLINbL, HTO NOATBEPXOAET Pas3Mbl-
TOCTb FPaHuLbl Mexay akageMmn4yeckom XuMmmen n ee npakTu-
YeCKUM nprmMeHeHneM. MNoTpeBHOCTb B KOHKPETHbIX TOBapax
1 NMPUNIOXKEHUSX YacTo ObiBana B NPOLLIOM HEOOXOANMbBIM CTU-
MYJIOM, MPUBOOSALMM K HOBbIM OTKPbLITUSAM.

<<|_|pOMbILIJJ'IeHHOCTb BCerga nmtasacb rnogamMm XmMm4eCckmx
ncecnepoBaHuin, — nuweT bapToH, — 1 He cTouT 3abbiBaTh,
4YTO OHW CTann OCHOBOW He TONbKO HedpTexnmMmmnm n papmaueB-
TU4Yeckom NMPOMbILLJIEHHOCTN, HO TakXe 6I/IOTeXHOJ'IOFI/II/I n
[axe Npon3BoaCcTBa KPEMHMEBBIX YNTMOB AN SNEKTPOHUKM».
Mpodeccop bpecnoy nuweT, 4TO XUMUN Cenvac HyXHbl He
rpaHAMOo3HbIE TEOPETUYECKMEe NPOEKThl, a KPYMNHble NpPakTu-
yeckue 3agaum, «cosgaHme npsmblx npeobpasoBaTenei con-
HEYHOro CBeTa B 3HEPruto; CBEPXMNPOBOAALLNX MaTepnanos
015 nepenaydy MOLLHbIX MOTOKOB TOKa; obecnevyeHne 3KoJo-
rmyeckoii 6e30nacHOCTM KpynHOMacCLUTabHbIX MPON3BOACTB».

PasymeeTtcs, npuknagHas u NpoMbllLUIEHHAA XMMUK OYeHb
Ba>XHbl, HO €CJ111 XUMUNKWN 6yp,yT npoaoXaTb YBNeKaTbCH JINLLb
HOBbLIMW METOAaMM MOJIYHEHUS HOBbIX BELLECTB, @ HE MOUc-
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PASMbILWIEHNS

KOM 3HaHUN, TO NX CNeumanbHOCTb LENCTBUTENIbHO MOXET Bbl-
POANTLCS U NMOTEePSATb CBOIO 0COOEHHOCTbL. CaMu XUMUKN pUc-
KYIOT NPeBPaTUTbLCS B MHXEHEPOB-TEXHOJIOOB, MOCTOSAHHO 3a-
HATbIX MOMCKOM YaCTHbIX PeLUeHU A1 KOHKPETHbIX Mpou3s-
BOLCTBEHHbIX 3agady. Okazanocb, 4TO MO 3TOMY CJIOXHOMY
BOMPOCY MCCNefoBaTeNs M TPYAHO BbipaboTaTb 06Uy TOUKY
3peHus.

M3BECTHbIN cneunanmucT N0 HEOPraHNYeckom Xxmmmm, I>xoH
Mepwur Tomac na Koponesckoro nHctutyta B JIoHaoHe, nona-
raeT, YTO XMMUS MO CBOEW BHYTPEHHeW npupone obpeveHa
ObITb HAYKOM O YaCTHOCTAX U 0COOEHHOoCTAX. B kayecTBe npu-
Mepa OH NPUBOANUT dyHAAMEHTANIbHYIO AN XUMUK Npobnemy
0606LLeHNs TUNOB CBA3U. Heckonbko HeoxumaaHHo Tomac oT-
MeyaeT, YTO 3ToW nNpobsieMoit, N0 ero MHeHuo, He CTOUT 3a-
HMUMaTbCS BOOOLWLE, MOCKOJIbKY AN XUMUK ropa3fo BaxHee
M3y4eHMEe KOHKPETHbIX CBA3EN B KOHKPETHbIX TUMax MOeKyl.
Bbino 6bl cMelwHo, cynuTaeT Tomac, «ecnm B6bl XUMUKK cTanu
cnmwkomM 0606watb cBon NpobnemMbl, CTPEMSCh, HaNnpuMep,
co3aaTh BCeOOLLyD TEOpuio Katanusa, NPUMEeHUMYI0 OOHO-
BPEMEHHO KO BCEM TUMAM XMNYECKNX peakunin (0T pepmeH-
TauMm 00 CMHTEe3a MaTtepmasnoB 1 NPOLECCOB Ha NOBEPXHOC-
TaX pasgena das)».

Ha npakTnke MHOrme XMMmkmn ¢ yooBOJSIbCTBUEM 3aHMMALOT-
Cca NPUKIaAHbIMU N NPaAKTUYECKMMU NpobnemMamu 1 He obun-
XatTcs, Koraa cneunanmcTbl U3 Apyrux obnactei Haykun «kpa-
OYyT» Y HUX Hanbonee MHTEPECHbIe 1 BaXHble HamnpaB/iEHUSs.
OTO cHOBa 3acTaBNseT HaAC 3aaymaTbCsl O TOM, CYLLECTBYIOT
NN eLle YNCTO XUMUYEeCcKne Benmkne npobsemsl, CnocobHble
npoOyanTb UHTENNIeKTYasbHbIA a3apT U MHTepec MosIoAbIX UC-
cneposatenei? MNoyemMy HeT KpacuBbIX U MUHTEPECHbIX NPOEK-
TOB, Hanopo6wue rnobasnbHbIX «BbI30BOB» COBPEMEHHOW GU3N-
K1 n éuonornn?

[Mpy 3TOM B pacnopsi>keHnm XMMNKOB OCTalTCA COOCTBEH-
Hble MEeTOAbl, C MOMOLLbIO KOTOPbIX MOXHO MPOSICHUTL TEM-
Hble MecTa MHOTMX ApYyrux Hayk. Hanpumep, no MHeHwnio 60s1b-
LIMHCTBA OTBETUBLLKNX HA BONPOChI XypHana «Nature» cneumn-
anncToB, BaxHeNLwmne nepcnekTBbl Pa3BUTUS COBPEMEHHOM
XVUMUN CBSA3aHbl ¢ bnonoruen. I3BecTHbIN GU3UKOXUMUK Pu-
yapn 3ape n3 CteHdopOcKkoro yHMBepcuTeTa nonaraet, 4To
«BeJINKME BOMPOChI XMMUN — 3TO MOHATbL Npouecckl, obecne-
YymBawuwmne XmnaHenedtesIbHOCTb OpraHn3mMmoB», U Xaknuu
BapToH cornawaeTcs, 4To «peasibHO onucaTtb 6uonornyeckme
NPOLLECCHlI MOXHO, TOJSIbKO MOHSB UX XUMUYECKYIO NPUPOAY».

Xumuk Oxopox Yantcang ns Napsapackoro yHMBepcuteta
pasBMBaET 3Ty MbICSb A0 KOHUA: «M3yyeHne npmpoabl 6nono-
FMYECKNX KNEeTOK LLeIMKOM OTHOCUTCS K XUMUN N HE UMEET HU-
yero obuiero ¢ 6uonorueit». No ero MHEHMIO, Npu BUoornyec-
KOM MoAxofe (Koraa nbitatoTcs onmcaTb, kak paboTaloT oTaesb-
Hble OpraHbl BHYTPY OpraHn3ma) TepSTCs KOSIMYECTBEHHbIE 1
MoJseKkynsipHble acnekTbl paboTbl KNeTok. K aToMy MOXHO O0o-
6aBUTb MHEHNE HOBENEBCKOro laypeara, MOJIEKYIIPHOro 6mo-
nora CnpHesa bpeHHepa (MHcTuTyT Canka B CaH-Anero), ko-
TOPbIA CyMTaeT, 4YTO M3y4deHue KIeTok BoobLle He npeameT
6uonorun (xoTq, pasymeetcsd, 6uonoru 6yayt Bo3paxaTtb). C
LPYrol CTOPOHbI, ANCKYTUPOBATb HA 3Ty TEMY OECCMbICNEHHO,
MOCKOMbKY APYrow yyeHbln, Hanpumep duank, Bcerga Moxer
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cKasaTb, YTO BCKO XMMMIO MOXHO paccMaTpuBaTth JINLLb B Kaye-
CTBe pasgena KBaHTOBOW MEXaHUKMU...

CTtporo roeopsi, 60nbLUNHCTBO dyHOAMEHTasNbHbIX NPo6iemM
MOnekynsipHoi 6uonoruu (cBopavmBaHue 6ekoB, reHeTnyec-
Koe KOAMpoBaHWe 61oMOoNeKynspHbIX GYHKUNA, n3bupatesnb-
HOE MOJIEKyNpHOEe pacno3HaBaHue 1 Tak janee) — 310 cne-
umduryeckme xmmmyeckme 3agaqn. K Tomy xe éronoram n 6mo-
XUMUKaM, HECMOTPS Ha BCE MX yCrexu, noka He yaaeTcs npea-
cKasblBaTb CTPYKTYPY U cO3a4aBaThb MO 3aKa3y HOoBble CoenHe-
HWS1, NO3TOMY [axe pa3paboTka U CUHTE3 HOBbIX Bronornyec-
KX npenapartoB M JIEKapCTB — MO-npexHemy yaes XMM1MKOB.

C Opyroi CTOPOHbI, MO MHEHUIO MHXeHepa-XxuMmnka MaTbio
Tuppena n3 kanudopHuinckoro yHmsepcuteta CaHta-bapba-
pa, XMMUID MOXHO paccmaTpmBaTth Aaxe B Ka4eCTBE OOHOro
13 pasgenos nHdopmatrkmn! OCHOBaHMeE O TaKOro yTBepX-
[eHVs — Npupoaa MHOMMX BaXHbIX OMOMONEKYNSIPHbIX MPO-
LeccoB (Hanpumep, nepegaya HeEpPBHbIX curHanos). Ha nep-
BbIli B3rNg4 Takoe yTBepXaeHue kaxercs 3abaBHbIM, 0OHAKO
BCMOMHUM O MOJIEKYNSIPHOM pacrno3HaBaHUM BeLLeCcTB MO
NApUuHUMNY «KIK4Y— 3aMOK», nNpenyioxxeHHbIM HeMeUuKUM XUMN-
koM Avunem duwepom euwe B 1894 rogy. B Hawm gHu aTy
TEopuio BO3POANI OAMH U3 co3aaTtenelt CynpamonekynsapHom
XnumMmn, Hobenescknii naypeat XXaH-Mapwu JleH, KOTopbIin Ha-
3blBaeT XMMUIO «Haykol 06 MHOOPMaLMOHHOM BeLlecTBe». B
3TOV CBSA3M O4YEHb BaXXHOE 3HAYEeHMeE A1 XMUK BOObLLEe Npu-
obpeTaeT naes camoopraHvMsaLmn BeLLeCcTBa, B OCHOBE KO-
TOPOW NeXUT NpencTaBneHne 0 3anporpaMMUpPoOBaHHON CMo-
COBOHOCTU MOJeKyN cOnmxaTbCca Apyr C APYroM 1 B3auMoaein-
CTBOBaATb MO O4€Hb CJZIOXXKHbIM MEeXaHN3MaM.

MeToabl NCKYCCTBEHHOW penankaunum Mosiekysl — 370 TOxe
CnocobHOCTbL NepefaBaTb U ycunmBaTb MHGopMaumio. Pac-
cMaTpmBagd Takme CUCTeMbl, JleH npnxoaonT K BbIBOAY, YTO «XN-
MW MOXET CYLLEeCTBEHHO NOMOYb B PELLUEHUN OLHOM N3 BaX-
Helrwunx 3afa4y Hayku BoobLLe: Kakum 06pa3omM BO3HMKAET ca-
MOOpraH13auus BewwecTsa 1 Kak NpoLLecc caMmOBOCNPOn3Be-
LEeHVs NpuBEN K NOsiBNEHNIO BO BceneHHom HOBOWM GpOpMbI BE-
LecTBa, CrnocobHOW aaxe pas3mMblLnATb 0 COOCTBEHHOM MpPO-
ncxoxaeHnn?». JleH nonaraet, 4TO crenyowmi aTan pasBu-
TUS Hayku — MOSIBNEHME XUMUYECKUX «O0Oy4aloLmMxcs Cuc-
Tem», a To4YHee, 3anporpamMmMmMpPoOBaHHbIX HA CAMOCOOPKY aH-
cambnen, cnocoBHbIX K HAKOMIEHUIO «XKW3HEHHOro OnbiTa».
KcTtaTtun, B Ka4ecTBe eLle OAHOM NPUHUMNNAbHOM NpobnemMsbl
XUMUYECKOW BMONornm oH Ha3biBaeT MexaHn3M npouecca 3a-
NnoMMHaHUA. «Kak TOSIbKO Mbl y3HaeM OTBETbl Ha 3TW BOMPO-
Cbl, Mbl CMOX€eM CO034aBaTb HOBbIE MbIC/N U LeSible MaCCUBbI
namaTn AN Hay4MMcs BOCCTaHaBnMBaTb CTapble», — MNpea-
nonaraet XaknuH bapToH.

Yantcang yCOMHUACS B TOM, MOXET NN XUMUS CBSA3aTb
KPEMHUEBYIO 9NEKTPOHUKY N HEPBHYIO CUCTEMY, TO €CTb MOX-
HO N1 NOAKJTIIOYUTbL KOMMbIOTEP K CEPOMY BELLLECTBY paboTato-
Lero mo3ra? Ha nepBblil B3rNs, KaXeTCd, YTO 3Ty 3agady, Kak
1N cenyvac, OO/MKHbI pellatb HEMPOMNCUXOOMM N UHXEHEPbI-
QNEeKTPOHLNKN. O)J,HaKO CTOUT BCMOMHUTb, 4TO CUTHaJ1bl MeX-
Ly HEMPOHaMM B HEPBHOWM CUCTEME YefloBeKa nepenarT Xu-
MUYeckue BellecTBa-MeamaTopbl, MO3TOMY U 0OLLEHNE MEX-
Ly OBYMS cucTeMamm (MO3r/KOMIMbIOTEP) A0/KHO OCYLLEeCTB-
NATbCS Ha A3blKe XVMUN.

Yutatens BnpaBe 3aCOMHEBATbCH, @ CTOUT fIN cYMTaTh Ta-
KMe 3a4a4m YNCTO XMMmyeckmmmn? MiIMeHHo Tak nonaraet YanT-
canp: «B HacToswee BpeMsd BCe CaMOe MHTEPECHOE B Hayke
OTHOCUTCA K XxuMum». OH Npegnaraet paccMaTpmBaTth B pam-
Kax XMMnn pake Te BOMpPOChI, KOTOPblIe TPaANLUMOHHO OTHO-
cATCA, HanpumMep, K acTpoHoOMUKU. Beab cyulecTBoBaHue nna-
HET, MOXOXWX Ha 3eMJlio, N CTpoeHne cnyTHMKoB CaTypHa
B KOHEYHOM cyeTe cBoAUTCA K dyHOaMeHTanbHbIM npobne-
MaM MONEKYNAPHOro CTPOEHUS.

Bce, 0 4eM Mbl roBopunaun, crnpaBeanvMBo Ans 60blWNHCTBA
MeXAVNCLUMNANHAPHBIX UCCNefoBaHni, BeAb PelleHne Hayu-
HOWM 3aja4yn — 3TO NO4YTWU BCerga onpeaesieHne MexaHn3moB
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Ha MOJiIekyNI IpHOM ypoBHe. KpoMe Toro, Ha CTblKe HayK XUMn-
KV CTaNKMBalOTCH C NPob6aemMoit, KOTOPYIO MOXHO Ha3BaTb F10-
6anbHON, a UMEHHO C onpeaeNieHNeM, NOHMMaHMEM 1 06bsC-
HEHNEM 3aBUCUMOCTEN «MOJIeKYIipHas CTPYKTypa — QYHKLN-
OHalbHble 0COOEHHOCTU».

CBA3KM «CTPYKTypa — CBOMCTBA» OCOOEHHO BaXHbI MPU CO-
30aH1M HOBbIX NekapcTB. XKaknmH bapToH oTMevaeT, 4To TOJb-
KO Mocfie N3y4eHns aTnx 3aBUCMMOCTEN Mbl CMOXEM NpuaaTb
MOJIEKY/IaM BbICOKYIO CNELUNPUYHOCTb (XapakTepHYIo 4 Kie-
TOK, OpraHesul 1 TKaHen XMBbIX CYLLLECTB) N HAy4MMCS Hanpas-
NATb NlekapCTBa TOYHO B HYXHbl€ y4aCTKM OpraHnamoB. [pwu
Tako GopMynnMpoBKe NErko 3aMeTuTb, YTO Npobiembl 6m1o-
XUMWNKU O4EHb NOXOXMW Ha KJlaccuyeckme 3aaadm, KoTopble Bce-
roa NPpUXoAnnoCh peLlaTb XMMUKam Npu co3gaHum katanmsa-
TOPOB U MPOMbILIEHHbLIX NpoueccoB. K coxaneHnio, ycnexm
XVMUN B 9TOM rflaBHENLLEM HarnpasfieHUM NnokKa HEeBEeNuKn 1
Mbl MOXEM ONpPeaensaTb CBA3U «CTPYKTypa — CBOMCTBa» NNLUb
0191 O4EHb MPOCTHLIX M MasblX N0 pasMepy MOJIEKY, MPUYEM
[axe B 9TUX cllydasx 3azada A0BOJIbHO TpyaHa.

XUMUKN-TEOPETUKN 3HAIOT, YTO OBOJIOLUSA pearunpyloLlei
CUCTEMbI HANMOMWHAET OBUXEHME TOUKM MO CIIOXHOM, MHOr0-
MEepHOW MOBEPXHOCTN B SHEPreTU4YeckoM npocTpaHcTee. B
Takol Moaenu onucaHne cBopaymBaHng 6enkoB TpebyeT pac-
yeTa TPAEKTOPUN OTAENbHbIX NENTUAHbLIX LLEMNOYEK Ha 3Hepre-
TUYeCcKOoM «naHawadTe», a 3aBepLleHne MapLLIPyTOB B HEKO-
TOPbIX «Q0JIMHAaX» COOTBETCTBYET BO3HUKHOBEHWIO MpPaBusib-
HbIX KOHOopmMaumin. Mo mHeHuto IxxoHa Tomaca, B COBPEMEH-
HOM BMONOrNKM yxXe HefoCcTaToO4yHO, Kak paHblle, YCTaHOBUTb
TOYHbIE CBA3W TUMa «CTPYKTypa — CBOICTBa», a HE0OXOANUMO
OOMOJIHUTENbHO Y4UTbIBAaTb OCOOEHHOCTU 9N1EMEHTOB CTPYK-
Typbl MO aHepreTunyeckum naHawadTam. Apyrumm cnoBamu,
B OMOXMMUNYECKMX NMPOoLIeCCax BaxHENLLYIO POJib HAYMHAET Ur-
paTb AMHamMKMKa npouecca.

3HaMeHUTLIN XUMUK, HoBeneBckuin naypeaT Axmaz 3eBalinb
MbICIIT eLe 6onee MacwTabHO — OH NonaraeT, YTo AMHaAMU-
yeckme CBOWCTBA COEAMHEHUI MOTYT 0KasaTbCs B XMMUYEC-
KUX MpoLieccax aaxe BaxHee WX MOJIEKYNIAPHOW CTPYKTYPbI.
CerogHsa yxe €CHO, 4TO B3auMOAENCTBUS OUONIOrMYeCKnx
MOJ1IeKYNT HE MOTyT ObITb ONMCaHbI B pamkax npocToi Moaenm
«KJIOY — 3aMOK» ([aXe Npu XOpoLLeM COrlacoBaHUN reoMeT-
PUYECKMX U UHbIX NapamMeTpoB), HYXXHO TakXe 06s3aTesnlbHO
y4nTbIBaTb ANHAMWKY MOBEOEHUS peareHTOB U pacTBopuTe-
nein. JuHamumyeckme ocoOEHHOCTU — BOT 4TO Ana 3eBannd
CTaHOBMTCS OCHOBHOM 3agadveit xumun. OH npeanaraet XmuMm-
KaM He TOJIbKO ONpenensiTb MONEKYNSPHYIO CTPYKTYPY peareH-
TOB, HO N Hay4MUTbCH YNPaBAsaTb peakumer HenocpeacTBEHHO
npu NepeaBmXeHnn XMMNYECKOM CUCTEMbI MO SHEpPreTnyec-
KM MOBEPXHOCTSAM. MHOrga aTo yXe yaaeTcs OCyLeCTBUTb,
Hanpumep BO3AENCTBYS HYXHbIMU MMMySibCaMn Nla3epHOro
M3NYyYeHUss Ha MOJIEKYNY B 3a[4aHHbIX KBAHTOBbIX COCTOSHUSIX.
K coxaneHuto, Takoe ynpaBfieHMe XMMWUYECKMM MPOoLECCOM
BO3MOXHO JIMLLIb A1 O4EHb MPOCTbIX MOJIEKYST U CUCTEM, @ UH-
TepecHble ONOMorMyeckme CTPYKTYpPbl NOKa OCTalOTCa CAWLL-
KOM CJIOXXHOW 3agadent.

CkasaHHOe OTKpPbIBAET nepef XMMnKamm He TOJIbKO HOBble
nepcrneKTuBbI, HO 1 co3haeT HOoBble NpobnemMbl. Ha npoTsxe-
HUW CTONETUIN 3aBETHON LeNbio XMMUKOB OblsT «MONEKYNSPHBIN
OM3aliH», a COBpeMeHHas Hayka nokasblBaeT, YTO 3TOro yme-
HWS )K€ HeJOCTaTO4YHO 1 B ByayLleM NpUOEeTCs Hay4nTbCs eLle
1 ynpaensaTb co3aaBaemMbiMU CTPYKTypaMu. BapToH KOMMEH-
TUPYET 9Ty CUTyaUMIO B CReayloLlmnX BblpaxeHusax: «BbiacHs-
eTC4H, 4TO, Aaxe eCJi Mbl KOF,EI,a-HI/I6y,£I,b Hay4nmMmcs o4eHb 6bl-
CTpO co3gasathb Nobble Monekynbl 3agaHHoro Tuna co 100%-
HOWM YMCTOTOW (Ha YTO paHblLLE CTYAEHTbl U acnnpaHTbl TpaTU-
NN Toabl HaNpPsXKeHHOro Tpyaa), 3To elle He byaeT o3HavyaTb
peanbHOro pelleHns 3agad XMMnU4eckoro cuHTesa. Mpobne-
Ma COBPEMEHHOW XMMUM — B MOHUMaHUW NMPUPOObI 1 3aKOHOB,
no3BONAWMNX 9PDEKTUBHO U LLeNeHanpaB/eHHO yNpaBnsaTh
cHopKoV aTOMOB B HOBbIE MOJIEKY/IbI».



YyeHble pa3HbIx crneumanbHOCTen 06bIYHO NPOCTO UCMOJSIb-
3YIOT pa3Hble aTOMbl N MOJIEKYJIbl, HO TOJIbKO XUMWKWN npen-
CTaBNsAOT cebe, HACKONbKO TPYAHO Ha NpakTuUKe co3paBaTb
HOBble BellecTBa. Jlerko Boo6pa3unTb, Kak OXOTHO 3aliMyTCs
bU3NKM HOBbIMU BbICOKOTEMMEPATYPHBIMU CBEPXMPOBOAHM-
KaMy nnnm 6nonoru — KakMMmn-To HOBbIMU CUHTETUYECKUMU
6akTepuamn. Bece niobAaT nsyvaTtb U NPUMEHATb HOBbIE BELLLE-
cTBa M Matepuasbl, HO co3aaBaTb 3TN 0ObEKTbI NMPUXOANTCS
MMEHHO xnumukam. Ecnu korga-Hmbyap opyrme OnCLUMINHBI
«pasapobaT» 1 MOrNOTAT XMMUIO MO YacTsaM, TO, BO3MOXHO, B
pesynbTaTe 3TOro NOCTENeHHO NCYE3HEeT U LLleHHOEe UCKYCCT-
BO CO34aHUS CJIOXHbIX HOBbIX BELLECTB UM 0O6bEKTOB.

Bonee Toro, MHe KaxeTcsl, YTO OCHOBHOE HarpaBfieHne pas-
BUTUS KNACCUYECKOM XUMUK (TO, 4YTO MPUHATO Ha3blBaTb Le-
JNleHanpaB/iEHHbIM CUHTE30M) TepsieT B MNocnenHee BpeMS
CBOIO MHTENNEKTYasIbHYIO NpuUBMiekaTenbHOCTb N obasiHne. He-
KOTOpblEe CMeunanMcTbl Takke nonarakT, YTO XUMUKK OSXK-
Hbl MepecTaTb 3aHUMaTbCs NPOCTbIM ONMMCAHNUEM U CO30aHN-
eM 006bEeKTOB: UM HEOOXOANUMO PacCLUMPUTb KPYr UHTEPECOB U
(nogobHo ¢dusmkam!) 3agymaTbCs O MO3HAHUM BO3MOXHbIX
MWPOB, BO3HMKAIOLLMX HA OCHOBE BCeX coeanHeHunn. bpecnoy
MULLIET MO 3TOMY NOBOAY: «XMMUSA UMEET BbICOKYIO NpakTuyec-
KYIO LLEHHOCTb, HO Cen4yac OHa He MOXET cymTaTbcs pyHaa-
MEHTaNbHOWM HaykoW, obnagatowelii cobcTBeHHO 6asoi. Ho-
BOE KayecTBO OHa npuobpeTeT NuLlb TOoraa, Korga XMMMKU
Ha4YHYT CO3HaBaTb, YTO OFPOMHOE KOJIMYECTBO CYLLLECTBYIOLLNX
B NPUPOOE MOJNEKYN U peakLMii — NNLLIb HAYTOXHAs 4aCTb BCe-
ro HEMbIC/IMMOIO YMcna BeLWecTB 1 NPOLLECCOB, KOTOPbIE eLle
MOryT 6bITb CO34aHbl, NpuayMaHbl N N3y4eHbl».

Mo camom rpy6oii oueHke, N3 N3BECTHbLIX XMMUYECKNX 3Ne-
MEHTOB MOXEeT Mosly4ntbcst okono 104° pasHbix TUNOB MoJie-
Kysn ¢ 06blYHBIMY pa3mMepamu (kak cTaHAaPTHbIE JleKapCTBEH-
Hble npenapatbl). bpecnoy oTMe4YyaeT, YTO «Mbl 3HAEM JMLLb
1% OT 3TOro 06UNUA CoOeANHEHWIA, BKIOYas NMPUPOOHbIE U Te,
KOTOpblE XMMUKaM YXe yAanoCb CUHTEe3uMpoBaTb». KcTtaTu,
daHTacTu4yeckoe nM306mane BO3MOXHbIX BAPUAHTOB XMMUYEC-
KMX BeLLLecTB camo no cebe oTBepraeT tobyIo NonbITKY CBEC-
TN XUMUIO K AOCTUXEHUIO OFPaHNYeHHOoro 4ynucna uyenen. Ho-
6eneBckuii naypeat Poanbn XodmaHH Takxke CyMTaeT, 4To
«BcenieHHaa He MOXeT OrpaHnYnBaTbCS JILb HECKObKUMU
dyHAaMEeHTaNbHBIMM YaCcTULLAMW U COTHEN TUMOB aTOMOB pas-
HbIX XMUMUYeCKMx aniemeHToB. OHa [0/KHa BKIOYaTb U BCE He-
MbICIMMOE YNCJI0 CUHTE3MNPYEMbBIX N3 3TUX SNIEMEHTOB COeaN-
HEeHW, oTAnYalLWMXCa 6eCKOHEeYHbIM pasHOOOpa3nemM CTPYK-
TYP U PYHKUMA».

BONbLINHCTBO XMMUKOB, KOHEYHO, CMOKOWHO MnpoaonxkaeT
paboTaTb, He aAymas o GoOpPMyNnMpoBKe Benuknx sagad. OgHa-
KO MHOrMe y4yeHble nonarawT, YTO Hanuuine pyHoameHTasnb-
HbIX NMPO6GEM U Lener NPocTo Heo6xoaMMO ANs MaeHTUPU-

PA3SMbILWJIEHNS

Kauum nioboi Hay4yHoW aucumnaniel. C Apyroi CTOPOHbI, U3-
BECTHO, YTO U3NULLHAS KOHKPEeTM3auus 3agay v npueneyeHne
BHMMaHMS Hay4HOro coobLiecTBa (Mnn WMPOKOWN Ny6nmnkum) K
«BENINKUM>» NnpobnemMamM 4acTo He NPUHOCAT Nosb3bl. Hanpu-
Mep, MOBbIWEHHbIN NHTEpPeC OOLLECTBEHHOCTU K CO3LaHUI0
«Teopun BCero» unm peanusaumm npoekrta «eHoM yenose-
Ka», roBOPS OTKPOBEHHO, HE CUJIbHO MOMOT PasBUTUIOD GU3N-
K 1 bruonorunu.
HakoHeL,, MOXHO BCMOMHUTb, YTO B XUMUKN (Kak, BMIPOYEM,
1 BO BCEX OCTaslbHbIX HAayKax) BaXKHelLLMe NPopbIBbl U OTKPbI-
TUS NPOUCXOAAT COBEPLUEHHO HEOXMOAHHO. N3BECTHbIN X1-
MUK-HEOopraHuk n3 MIOHXEHCKOro TEXHUYECKOro yHUBepcuTe-
Ta MNy6epTt LUMuabayp ¢ HEKOTOPOI MpPOHME 3amMedaeT: «3a
nonBeka 3aHATUN XMMUEN 9 HEe MPUMNOMHIO, YTOOblI Kakoe-To
BaXXHOE OTKPbITUE COCTOSINIOCb MMEHHO Ha Tex HamnpasfieHuU-
X, KOTOpble B OAHHbIA MOMEHT CYUTANINCh MPUOPUTETHLIMU
nnn KJo4YeBbIMU. Ll,ymalo, 4YTO CUTyauusd He U3MEeHUTCA N B
cnepywouwme natbgecaTt net». C HUM cornawaetca Poanbg,
XodMaHH, MHEHNEM KOTOPOro 9 XO4Y 3aKOHYUTb 3Ty CTaTbiO:
«B XMMWUM HET HMYEero NOXoXero Ha LefieHanpaBieHHble No-
nckm Ceatoro Mpaans. TBOpYECKMIA MOUCK (MK TBOPYECTBO B
Hay4HoW paboTe BOOOLLE) HANOMMHAET CKOpPee NpPoL,ecc OXo-
Tbl 32 3BEPSIMU B TEMHOM JIeCy, FAe yhada yalle conytcTeyeT
BOJIbHOMY CTPEJIKY, @ He CMeunanncTy no soBYyLLIKaM U CIOX-
HbIM KankaHam. COBepLUIEHHO C/ly4allHO HEKOTOpble npobne-
Mbl BAPYI NpuUBeKaioT BCeobllee BHUMaHNE, OAHAKO Takue
3a4a4u 0ObIYHO NMOXOXWN Ha ipKMe, HO 6ecnonesHble eNloYHbIe
UrPyLWKK. 9 NMYHO BCErga B POCKOLHOM cafy npuMpoapl cTa-
pasics 3aHMMaTbCs He «60JbLUMMY AEPEBbAMU», a NPennoymn-
Tan TwaTeNbHO n3yyaTb "ManeHbKue LBEeTbI”».
MepeBon kaHaupaTa
dn3MKo-MaTeMaTnyeckmx Hayk
A.B.Xa4osiHa

Pepakuwsi 6ynet 6naronapHa 3a 0T3biBbl Yutatesnei. [lpucelnarite
ux Ha redaktor@bhij.ru, B Teme nucbma Hanvnte: «Benvkne 3aaa-
YU XUMUU»

KommeHTapuii nepesoaunka

B ctatbe dununa Bonna peyb npexae
BCEro naet o knaccmbunkaumm Hayk 1 Ha-
YUHbIX AUCUMNINH. DTa npobnema Bce-
raa Obina 4OCTaTOYHO CIOXHOW (BCMOM-
HUM XOTS Obl XMUYECKY0 GU3NKY 1 du-
314ECKYI0 XMMWIO), HO B MOCNeAHME rogpl
OHa CyLLeCTBEHHO 060CTpUNach B CBA3N
C pa3BUTNEeM HaHOTEXHOJIOMMIA 1 NnosiBne-
HVEM COBEPLLUEHHO HOBbIX MeTOA0B ¢ op-
MWPOBaHUA cOocTaBa U CTPYKTYpbl Be-
wecTB (POTOHMKA, NasepHaa XUMUS 1 UM
noao6HbIX), KOTOPbIE BCE LLUNPE U ObICT-
pee BHEOPSAOTCS B NPON3BOACTBO. Peyb
MAeT He TONIbKo 0 hopmasibHOM onpese-
JIEHUN HaYYHbIX HanpaBeHWn, NOCKOSb-
Ky N3 onpeaeneHns «30H BAUSHUS» He-

1M36eXHO BbITEKAIOT aAMUHUCTPATUBHbIE
1 npakTuyeckne OencTeng, npexae sce-
ro CBfi3aHHble C MOArOTOBKOM Hay4HbIX
KaapoB, CTPYKTYPOM HayyHbIX 3aBeje-
HUA U GUHAHCUPOBAHMEM HayYHbIX
MPOEKTOB MO PasfIMYHbIM BEOOMCTBAM.
OTM npobnemMbl HMKaK HeNb3s Has3BaTb
dopmManbHbIMK 1 TEOPETUHECKUMU.
Bonee TOro, HoBble Haykn 1 Hanpas-
neHuns (To4Hee, Ux onpeaesieHne B aka-
0eMn4ecKon 1 YHUBEPCUTETCKOM cucTe-
Max) yXe cenyac co3falT cepbesHble
npo6nembl B npenogasaHnn. Hanpumep,
COBEPLLEHHO HESICHO, B Kakom obbeme,
KaK 1 Ha Kaknx dakynbTeTax AOJIKHbl Y-
TaTbCs MHOrMe y4ebHble KypCbl, OTHOCS-
wpnecs K pu3nke 1 XMMnm HaHOOObEKTOB
M HaHOMaTepuasnoB, HE roBOPS yXe O

TEXHONOMNMYECKNX AUCUMUMNINHAX, CBHA-
3aHHbIX C HOBENLLMMU NPON3BOACTBAMN.

Bonee dopmanbHbIM 1 TeopeTuyec-
KM MOXHO cuYuTaTbh BONpoc Gopmynn-
pOBKM CBepx3afad, cneunduyeckmx ang
XUMWUK, HO HeNb3s 3abbIBaTb, YTO MHOTME
HayKM NOSIBUIMCb NPU PELLEHNN UMEHHO
Takmx rnodanbHbIX 3a4ay U BbI3OBOB,
npuyem abCcTpakTHbIN «BbIOOP Lenu» ya-
CTO NMPUBOAWA K COBEPLUEHHO HEOXWU-
OaHHbIM 1 3amMeyaTefbHbIM pe3ynbTa-
Tam. Hanpumep, TepmognHamuka BO3-
HUKNA U3 ONUTEeNbHbIX U 6eCnnoaHbIX
NonMbITOK CO34aHNsA BEYHbIX ABUraTenemn
pasHoro TMna, a cama XMMus rnpaktTuyec-
K1 BbIpOC/a U3 anxXuMmmn, MomnbITOK CUH-
Te3a Gunocodckoro KaMmHa MU MHOroro
Apyroro.

«XMMUS 1 KU3HB», 2009, Ne 4, www. hij.ru



NnerteHune

N3 VOHOB
oopa

MHTe3 6opuaa 6opa — OaMH U3
Tex CIOpnpu3oB, KOTOPbIMA He-
opraHmMyeckas XmMusi 1o CUX rnop, HECMOTPS
Ha CMNETHN O ee KOHYMHE (CM. «XUMUIO 1
XU13Hb», 2002, Ne 8), MOXeT nopanoBaTth UC-
cneposatens. B camom pene, HeT Hu4ero
YOMBUTENBHOMO, YTO B MOJIEKY/IE MOBapeH-
HOI CONMM UMEIOTCS OTPULIATENBHO U MOJIOo-
XUTENBHO 3aPSIKEHHBIE MOHBI COOTBETCTBEH-
HO XxJlopa 1 HaTpus. Ho BOT 4TOObLI MOHHAs
CBSI3b BO3HMKJIA MexXay aToMamu OOHOro v
TOrO Xe 3/1IeMeHTa, YTOObI B 3aBUCUMOCTU OT
pPacnosioXeHns B KPUCTAIMHECKON peLueT-
Ke OOMH N3 HX OTAABas1 31EKTPOH, a APYrom
NMPUHMMaI ero — Takoro XMMWKN eLLe He BU-
OpiBann. A Tenepb He TOSbKO YBUAENN, HO U
CMOIN NoAaep>kaTb BELLECTBO B pyKax.
VcTopus TyT Bbilwia Takad. B 2001 roay Bo3-
HVK 04epeaHO BCMecK nHTepeca K BbICOKO-
TEMMNePaTypHOI CBEPXMPOBOAMMOCTH: Y MPO-
CTOro, BCEM N3BECTHOO BELLECTBA, & UMEHHO
y anbopuaa MarHus SirmoHCK1e nccnenosare-
NI OBHAPYXXMIIN CBEPXMPOBOASLLMIA NEPEXOL,
npu Temnepatype 39 K. MNMockosnbky HUKaKMm
YXULLIPEHUSIMI 3Ty TEMMEPATYPY MOBbLICUTL HE
yOanock, AMbopua, MOMNoSIHUI CMINCOK Hepea-
JIM30BaHHbIX HAOEXO, — 1 C Ero NoMOLLbIO ne-
pefaBaTtb 9NIEKTPUYHECTBO MO MPOBOAAM Ha
GonbLUMe paccTosHMS 6e3 CONPOTUBIEHNS HE
nonyymnock. OgHako B ToM e rogy Muxann
EpemeL, n3 reopmanyeckoit nabopatopum Ba-
LUMHITOHCKOro MHCcTUTyTa KapHeru, BAOXHOB-
JIEHHbIN 3TOW CEeHCaumen, peLumi NoCMOoTPETb,
Kak cebs BeoeT cam 60p. OH CTan ero caasnum-
BaTb, OX/TXAATb M 3aMETWJI, HTO NOZ, BbICOKUM
nasneHvem (160 Ma) 6op Npy oxnaxkagHUA Ao
6 K cTaHOBUTCS CBEPXMPOBOAHMKOM, @ Mop,
naenenvem 250 Ma ata TemnepaTtypa Bbipa-
ctaet g0 11 K. Camu no cebe Takme 3Ha4eHus!
TemnepaTyp HUKOro YAVBUTb HE MOMU, HO
CTPaHHbIM OblI0 TO, YTO Y BCEX OCTaSIbHbIX
CBEPXMPOBOAHMKOB TemrepaTtypa ¢ poCcTOM
[[aBneHvs nagaert. Y 6opa xe oHa Bbipocsa. M3-
32 XapaKTepHbIX CKa4yKOB 3N1EKTPOMNPOBOAHO-
CTW MO Mepe YBeNnYeHus fasneHns Epemel,
npeanonoxms, 4yto 6op NpeTepresaeT CTPykK-
TypHble NpeBpaLleHns. OnpenennTb e CTPyK-
Typy, KOTOpasi NpMBOAUT K CBEPXMPOBOANMO-
CTU, HE YOAI0Ch: BCE-Taky OMbITbl CTABUIN HA
nnacTuHke pasmepom 40x2 mukpoHa. OgHako
M3y4EHNE SEKTPOMNPOBOAHOCTM Gopa Npu Bbl-
COKOM [aBfieH!V MPOAOIXN APYrol COTPYA-
HVIK TOW xe reoduranyeckoit nabopatopum —
Ma AHb43aH, KOTOpbIV BNOCNEeACTBUN nepe-
Len B TexaCCkuii TEXHNYECKNIA YHUBEPCUTET.
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CnycTta Tpu roga K udy4yeHuto 6opa npu
BbICOKOM [J@BfI€HUM MPUCTYMNNIMN HOBbIE UC-
cnepoBatenu: YaHb Listoxya ns dnopua-
CKOr0 MeXAyHapOAHOro yHmBepcuteTa u
[OKTOP XMMUYecKnx Hayk B.J1.ConoxeHko n3
WNHCTUTyTa CBEPXTBEPALIX MAaTEPUaNioB UM.
B.H.Bakyna HAH YkpauHbl, HbiHe paboTaio-
i B yHnBepcutete Mapwmx-Hopa. Hezasum-
CUMO (HaCKOJbKO 3TO NO3BONISET MHOIONET-
Hee COTPYAHWYECTBO) APYr OT Apyra OHW pa-
60Tann co CBEPX4MCTbIM 6OPOM, B KOTOPOM
cofepXaHune Opyrnx a5eMeHTOB He MpeBbl-
Lano OeCAaTUTLICAYHOM O0NM NpoueHTa, U
MbITAIMCb YTOYHUTb, Kakue npeBpaLleHust
npeTepreBaeT peLLeTka 3TOro afieMeHTa npum
Harpese W MNof, AaBNeHNEM.

WccneposaHne ceepx4ymcToro 6opa —
3ajaya HeTpuBManbHasi, NOCKOJIbKY 3Je-
MEeHTapHbIi 6Op Nerko nornaoLLaeT npume-
CU, @ ero CTpykTypa K HUM BECbMa YyBCTBU-
TenbHa. Kak nucan MHOroneTHUn BenyLwni
py6pukn «3AnemeHT Ne...» B.B.CTaHLO (CM.
«XMMUIO N XN3Hb», 1969, Ne 7), 6op nopTun
HEepPBbl MHOMMM BbIJAIOLMMCS XMMUKaMm. B
1858 rogy ®.Bénep n A.CeHt-Knep Jesusib
YCTaHOBWJIU, HYTO OH CYLLIECTBYET B [IBYX MO-
ondurkaumsx — anmMasonogobHon n amop-
¢Hon. OgHako B 1876 rogy B.Mamne noka-
3aJs1, 4TO anmMa3onogobHoOe BELLECTBO — Ha
camom fene AIB,,. Eule 4epes cemb set
K. Konn BbisicHun, 4to 1 amopdHoe BeLle-
CTBO — HuKakoii He 6op, a B,,C,Al. Brioc-
NencTBMmM BbINv OTKPbITbI COBCEM YXK 9K30-
TMyeckme, NPoTUBOpEeYalLmMe BCEM npaBun-
laM BaJIEHTHOCTUN XMMUYECKME COEeaNHEHNS
Bpoge NiB,,, YBy, v PuB .

HeyomBuTenbHO, YTO NOCTPOEHWe amar-
paMMbl COCTOSIHMSA (TO €CTb 3aBUCUMOCTU
npeBpaLleHns anoTPONHbIX GOPM OT TEM-
nepaTtypbl 1 gaeneHusi) 6opa okasanocb
HeTpMBManbHOM 3agayen. Miccneposarenu
[0 CMX MOP He 3HaloT, COOTBETCTBYET OHA
YNCTOMY BELLECTBY WS 32 OOHAPYXEHHbIE
NMHUN $a30BbIX NPEBPALLEHNA OTBEYaIOT
npumecun. Hanpumep, B «XMU4ECKOWM 3H-
umknoneamMm» nNpuBefeHa cnenyoLwas 3a-
rapgoyHas ¢pasa: «<bop — 6ecupeTHoe, ce-
poe WUnn KpacHoe Kpuctannnyieckoe nnméo
amMopdHoe BeLLEeCTBO, AJ19 KOTOPOro n3Bse-
CTHO 6onee AecaT aoTPONHbIX MOANdU-
Kauui. Mx obpasoBaHve 1 TemnepaTypa
nepexoga 3aBUCUT OT TOrO, NP Kako Tem-
nepaTtype nosyyatot 60p».

OCHOBHOW CTPYKTYPHBIA 971EMEHT KpUC-
TaNIIM4ECKOM peLueTkn 6opa — nkocasgp 3
12 atomoB. OHM 06pasdyioT OCTOB, a Mexay
HUMW C TOW WM MHOW CTEMEHbIO nopsiaka
MOryT pacnofiaratbCs OTAeflbHble aTOMbI

Cmpykmypa 6opuda 6opa

6opa. BHyTpn nkocasapa BaneHTHbIE anek-
TPOHbI BCEX aTOMOB (GOPMUPYIOT €AMHOe
065ako, a Mexay coboi MKocasapbl coeam-
HEeHbl KOBaNIEHTHbIMK CcBA3AMU. Byab y 6opa
YeTbIpe Ba/IEHTHbIX 3/1EKTPOHA, OH, Noa06-
HO yrnepopay, copmmnpoBan Obl peLLeTky 13
TeTpasapoB, kak y anvasa. OgHako y 6opa
€CTb TOSIbKO TPW 3MIeKTpOHa: TeTpasgp C
HUMW HE MOCTPOWLLb, MKOCa3ap e nosyya-
eTcsl. A 3TOT NonMaap, B OTINYME OT TeTpa-
34pa, HE MOXET 3aroHUTbL MPOCTPAHCTBO
6e3 npomexyTkoB. BoT kpucTtannuyeckas
peLleTka 1 pa3dbruBaeTcs Ha OTAENbHbIE KO-
casppuyeckne knactepbl. O4eBUIOHO, eCTb
MHOXECTBO CMOCOO0B yrnakoBaTb 3TN MKO-
casgpsbl, TemM 6onee Koraa B Aefno BMeLU-
BaeTCcs kakas-To npumMechb. BoT n nossns-
eTcs MHOroobpasme CTPYKTYp NoYTU YACTO-
ro 6opa. Tem He MeHee cuMTaeTcsl, YTO OC-
HOBHbIE CTPYKTYPbl — 3TO KpUCTaINYECKMe
anbda- 1 6eta-dasbl ¢ POMOO3APNYECKONA
peLleTKon, B 9IEMEHTAPHYIO S4eliKy KOTO-
PO BXOAAT COOTBETCTBEHHO 12 n 106 ato-
MOB 60pa, a Takxke BbICOKOTEMMNepaTypHas
t-¢paza B, , C TeTparoHasbHOV PELIETKON.
N BOT cTtapaHuamun YaHb Li3toxya n
B.J1.ConoxeHko B 2004 roay 6bina oTKpbITa
yeTBepTas moandurkaums. OHa nonyyaeTcs
npu Harpese kpucTannos 6eta-B, . 0o
1800—2000 K n paBneHun Bbiwe 12 Ma
(kak Ha rnybuHax cebiwe 350 km). Mocne ox-
NaXAeHVs N CHATUSA faBneHns ata Moandu-
Kaupms 6opa HM BO YTO He npeBpaLlanachk, To
€eCTb OKasblBanacb MeTacTabusbHOM (KOTo-
pasi IpyY AaHHbIX YCNOBUSIX CYLLLECTBOBATb HE
[OMKHA, HO COXPaHSIETCs MOTOMY, 4TO el He
XBaTaeT CUJ1 NEPECTPOUTLCS BO YTO-TO ApY-
roe). B o6LLeEM-TO B STOM HET HUYEro yau-
BUTENIbHOrO: MoanduKaums yrnepona, KoTo-
pasi nony4yaeTcs Nnpu BbICOKOM OaBNEHUN —
anmas, Toxe MeTactabunibHa Npy HopMasib-
HbIX YCITOBUSIX, YTO HE MELLAET el COXPaHATb
CBOIO CTPYKTYpYy B TeYeHue Munnvapaos

Pewemka
noeapennol coau




HAYYHbIA KOMMEHTATOP

neT. YyeHbIM yaanocb onpenenntb napa-
MEeTPbl KPUCTaIMYECKON peLleTkn, a BOT
pacrnonoxeHne aToOMOB B Hell BbIiBUTb He
yoanocb. ®agy HasBanm ramma-6opom. He-
CKOJIbKO MO3Xe ee Mosly4nn B CBOel Texac-
ckoit nabopatopun 1 Ma AHb43aH, NoaTBep-
OVB TeM caMbiM, 4TO dasa AelCTBUTENBbHO
cyuwecTtByeT. OgHako HX 0OblYHbIE PEHTre-
Horpaduyeckue nccnegoBaHus, H1 npume-
HEHVE CUHXPOTPOHHOIO U3JTy4eHUSs Tak U He
[anv HAKaKoro npeacTaBfeHnst 0 CTPOeHUn
pelleTkn ramma-6opa.

Torpa 3a geno B3S/INCb TEOPETUKMU,
npexnae BCero BbiMYyCKHUK reonormiecko-
ro ¢gakynbteta MI'Y nm. M.B.JlomoHoCcOBa
A.P.OraHos, HbIHe Npodeccop yHMBepcuTe-
Ta wrata Huo-Mopk B CtoHn-Bpyke. C nomo-
LLbIO pa3paboTaHHOM M MEeTOAMKM Npeacka-
3aHUS KPUCTIINYECKNX CTPYKTYP (Mporpam-
ma USPEX) B 2006 roay yaoanocb NpoBECTU
KBAHTOBO-MEXaHNYECKMI pacyeT M yCTaHo-
BUTb, YTO B peLLeTke raMmma-bopa conepmT-
cs1 28 aTOMOB. VIX pacnonoxeHvie oT4acTu Ha-
NMOMWHAET PacrosioKeHNe aTOMOB B peLUeT-
Ke MOBapeHHOW CONu: ee anemMeHTapHas
Ayeiika nmeeT hopmy Kyba, B OOHOW MOSIOBU-
He YrJ/I0B KOTOPOW HAaXOOATCS MOHbLI XJ10pa, a B
npyroin — Hatpus. B ramma-6ope Tak xe pac-
MOJSIOXEHbI MKOCadapUYeckme KnacTtepbl 1
Knactepbl U3 AByX aToMoB 6opa. BHeluHee
CXOACTBO C PELLETKOM NOBApPEHHOW COMn OT-
HIO[b HE CNy4aHO: pa3Hble KacTepbl 6opa B
3TOM COEAMHEHN NCMOSHSIOT PO KaTVOHOB
1 aHMOHOB. Taknm 06pa3oM, CBA3b, KOTOPast
00bEeAVHSIET VX B €OMHbIV KPUCTaUI, OKasdbl-
BAETCsl B KOHEYHOM CHETE MOXOXEN Ha WNOH-
Hyto. CTaTbst 06 3TOM BbILLNA B XypHae
«Nature» 12 depana 2009 ropa. «He o060-
wnocb 6e3 Kypbe30B: B TOT Xe [eHb B 04-
HOM SINOHCKOM XYypHaUie BblLLia CTaTbs ApY-
rov rpynnbl uccnenosaTtenein, KoTopble no-
nblTanMCb NpUNMcaTb CUHTE3 3ToN Gasbl
cebe. Ho o npuoputeTe 340eCb HE MOXET
ObITb 1 PEeYM, MOCKOJIbKY 3Ta CTaTbsl Oblia OT-
npaeneHa B pegakumio 3 Hosiops 2008 roaa,
TOraa Kak ee aBTopbl NOJYyYWUIN KOMUIO Ha-
e pabotbl ewe B koHue 2006 roga», —
paccka3sbiBaeT A.P. OraHos.

«MoHHas cBA3b Mexay atoMamu OOHOro
1 TOrO e 3fIeMeHTa — O4YeHb MHTEePECHbIN
daKT, — roBopuUT KaHAMOAT XUMUYECKNX
Hayk [1.C.MepekanvH, KOTOPbIA 3aHNMaeT-
csl uccnenosaHneM 60popraHNyYecknx co-
eavHeHun B MIH30Ce nm. A.H.HecmesHo-
Ba. — OgHaKo BaXHbIM OH CTaHET Npu yc-
JIOBUU, 4YTO HEYTO NoaobHoe byaeT obHapy-
XEHO AN19 KaKuX-1Mbo APYrnx 3/1eMeHTOB.
ABTOpbI paboThI NpeanonaratoT, 4To aHaso-

FMYHOE SIBNIEHME MOXHO OBHapyXXuTb y dyn-
NEepUTOB — KPUCTaNOB, KOTOPbIE NOCTPO-
€Hbl 13 QynnepeHoBbIX LWapukos. He uc-
KJIIOYEHO, YTO B YAC/O NPETEHOEHTOB BXO-
nsaT cepa u pocdop, aTombl KOTOPbIX 0bpa-
3yl0T BECbMa 3aMbIC/I0BaTble CTPYKTYPbI.
Ecnn xe okaxeTcsl, 4TO Takas CcTpaHHas
MOHHas CBA3b NpUcyLLa N1ib 6opy, TO OHa
CTaHeT o4yepenHbiM Kypbe3oM 3TOro ane-
MeHTa, Bedb NepCnekTyBbl NPaKTU4eCKoro
npuMmeHeHns 6opraa 6opa noka TyMaHHbI».

Bop fencTBUTENBEHO PEKOPACMEH MO HEOo-
Obl4HbIM BMAAM XMMUYECKOM CBSA3U. B co-
€VIHEHUSX C OPraHN4eCKNMN BeLLLeCTBaMm
OH BbICTYMNaeT B Ka4eCcTBe akuenTopa anek-
TPOHOB C TUMWYHOW KOBaNIEHTHOWM CBA3bIO,
1 9TMM OBCTOSTENBCTBOM MOJIL3YIOTCS MPU
opraHunyeckom cuHtese. OgHako 6osee co-
poka net TOMy Hasdag (CM. «Xnumuio u
XM3Hb», 1965, Ne 5) ns 6opoBomopona B
pesynbTarte peakumm ¢ aueTUeHoM yaa-
NOCTb caenatb 6apeH (kak ero Has3eanm co-
BETCKME XMMUKM), U KapbopaH (kak npu-
HATO Ha3bIBaTb €ro ceryac). STO TOT XKe UKO-
casgp, ToNbkO B HEM [ecaTb aTOMOB 6opa
1 ABa aTomMa yrnepoaa, K KOTopbIM Npucoe-
OMHEHO No OfHOMY atomMy Boaopoaa. B pe-
3ynbTare yrnepos, okasbiBaeTCsl CBA3aHHbIM
Ccpasy C LWeCTbio ApyrumMu atomamn. YTobel
0OBbACHUTL 3TO sIBNEHWE, MPULLIOCh UC-
nosib3oBaTth BBeAeHHoe B 50-x rogax noHs-
TVe MHOIOLLEHTPOBOW CBS3N.

3a cnenytoLme CoOpoK C INLLHUM NEeT «Xu-
MUSl U XN3Hb» HE pa3 pacckasbiBana o ba-
peHax, OfHaKo NpeaMeToM nybnunkaumum
ObIN10, Kak NPaBuo, yNOMUHAHNE O Kpaco-
Te MOneKkysbl (CM., Hanpumep, «XUMuIo 1
XM3Hb», 1999, Ne 8). «BT0 He cnyyarHo, —
rosoput [.C.MepekanuH. — YyeHble goou-
JIMCb HEMAJSIbIX YCMEXOB B XUMUN Kapbopa-
HOB — VX CBOICTBA XOPOLUO N3BECTHbI, ECTb
HaJeXHble MeTOAbl CMHTE3a CaMblX pa3Ho-
00pa3HbIx COeAMHEHNI 3TOro Kracca u nx
npoun3BoaHbIX. OQHAKO NPaKTUYECKOMY UC-
MoJIL30BaHMIO YOENSAN0Ch U yOeNnseTca Mano
BHMMaHUS. A Xanb, BeOpb 3T COeaNHEeHUs
€ro 3acnyxuBaloT, NMOCKONbKy obnagarloT
BbICOKOW XMMNYECKOM N TEPMUYECKON CTOMN-
KOCTbIO, 60/bLLMM 3arnacom sHepruu. Mpas-
ha, ueHa Toxe Benuka — cenvac oguviH
rpaMm CTOUT AeCsTb AONAPOB».

BonbLion 3anac aHepruv — a no Tenso-
TBOPHO CNOCOBHOCTY GopaHbl (OHM e 60-
poBoaopoabl) 1 kapbopaHbl B NonTopa pasa
NMPEBOCXOAAT YrNeBOA0POAbI — W MOCYXWI
NMPVYNHON MHTEpeca, KOTOPbIA npusen K
CTpouTenbCTBY B [3epXnHcke 3aBoga Mo
Npon3BOACTBY GOPAHOB: NX XOTENN UCMOJb-
30BaTb B Ka4eCTBe KOMMOHEHTa pakeTHOro
Tonamea. K coxaneHuio, y>xe nocne Toro,
KaK 3aBof, 6bl1 MOCTPOEH U MPON3BOACTBO
Ha4yaTo, BbIACHWUIOCH, YTO MPU CropaHum
0b6pasyeTcs Tyronnaekuii okeug, 6opa, 3a-
GuvBaloLLMIA cCOMo ABUraTens.

Ceityac kapbopaHbl UCMNOMb3YIOT r1aBHbIM
06pa3om 415 peLueHns AByx 3aaad. Bo-nep-
BbIX, 3TO M3BNIEYEHME PaaMOaKTMBHOIO 6a-
pusi Ha HavaslbHbIX CTaausx nepepadoTkm
0TpabOTaHHOro SAEepHOro TOMMBa: Coeam-
HEeHVs1 Ha ocHOBe kapbopaHOB BblAEPXMBa-
10T 1 KparHe arpeccrBHYIO Cpeny, B KOTOPOW

MOeT NpoLecc, — KOHLEHTPUPOBAHHYIO
A30THYIO KMCMOTY, M XOPOLUO B3auMonei-
CTBYIOT C U3BJIEKAEMbIM MeTaslIoM. Bo-BTO-
pblX, Jle4eHne paka METOLOM HEeNTPOH3ax-
BaTHOW Tepanun. Ee npnHUpMn COCTONT B TOM,
41O AP0 6opa, 3axBaTVB TEMNSIOBON HENTPOH,
pacnagaeTcs ¢ 06pa3oBaHNEM raMma-KBaH-
Ta, anbda-JyacTuupl U 9apa NnTua. ST ABe
nocnegHve 4acTuubl YHUHTOXAIOT KIETKY, B
KOTOPOW Haxoguncs pacnasLiniics 6op.
BaxxHoe npevmyLLecTBO kapbopaHOB B Kaye-
CTBE npenapara AJ19 Takol TepanMn — Bbl-
COKOe cofiepaHne atoMoB 60pa 1 XMMnyec-
Kasi cTabunbHOCTb coeamHeHus. CooTBeT-
CTBYIOLUMIA npenapar, CUHTE3MPOBaHHbIN B
MH30Ce nog, pykoBOACTBOM A0OKTOPaA XUMU-
yeckux Hayk B./.Bperange B 2004 roay, Bbl-
LUen Ha CTaamio AOKIIMHUYECKNX UCTIBITAHNIA.

Cam >xe 60p M3BECTEH Kak O4eHb TBEP-
Obli Matepuvan: npy MUKPOTBEPAOCTM MO
Bukkepcy 45 Ma B-60p Haxoouncs Ha YeT-
BEPTOM MeCTe Mocsie Taknx PeKOpACMEHOB,
Kak anmaga (115 ITa), CMHTe31pPOBaHHbIN B
2001 romy ky6udeckmii BC,N (76 ITla) u
CO3[aHHbI B 60-X rogax Kybuyeckuii HAT-
puva 6opa (62 'Ma). Ay HoBoro y-6opa MuK-
poTBepaocTb okasanacb 50 [Ma. Bnpoyem,
BPS, NI OH HAKAET NPUMEHEHME KaK CBEPX-
TBEPAObI MaTepuan, MoCKOoJbKy MosyyaTb
HOBYIO daszy NMpuv BbICOKNX AABNEHUAX MOX-
HO NMLWb B Masbix oObemax.

Y cneumannuctoB no 6opy ecTb naes ms-
roTaBAMBaTh Ha OCHOBE COEAMHEHUIA 3TOro
anemMeHTa Tak Ha3blBaeMble TEPMOINEKTPU-
KM — BeLLecTBa, CMOCOOHbIE HaMpsMyio
npeobpasoBbIBaTh TEMJO B 31IEKTPUYECTBO.
C 1x NOMOLLIbIO MOXHO, Hanpumep, cobu-
paTtb 6POCOBOE TEMJSIO ABUraTENS BHYTPEH-
Hero cropanus. [1ns aToro Hy>kHa napa ma-
Tepuasnos, BbiAEPXMBAIOLLMX BbICOKYIO TEM-
nepartypy 1 obnagarLmx pasHbiM1 TUNamMm
MoayrnpPOBOAHMKOBOM MPOBOAMMOCTU. Ty-
ronnaBknin 6op, Kak cnenyeT U3 0OLLMX CO-
obpaxeHuin, MoxeT obecrneunTs paboTy Ta-
KOro yCTPOWCTBA MPU O4E€Hb BbICOKOW TEM-
nepatype. OanH 60pUaHbIN MaTepuan ans
3TOro ectb — kapbup 6opa ¢ p-npoBoan-
MOCTbIO. A BOT N-NMPOBOAHMK €My B Mapy
noka He HainpeH. byab cTpykTypa 6opuaa
60pa ycTouMBOn Npu gobaBkax Kakoro-To
BEeLLLeCTBa, MOXET ObITb, yaanoch 6bl cae-
naTtb 9TOT AONroXAaHHbIN 60pUAHBI N-NPo-
BOOHMWK: BCEro-TO Hago otobpaTb 4acTb
31EKTPOHOB Y Y4aCTHNUKOB MOHHOW CBA3W B
3TOM HeoObl4HOM coeauHeHun. C ppyroi
CTOPOHbI, KTO 3HaeT, BAPYr aHajornyHble
MOHHblEe CBSI3W, TOYHEe, HekoTopas nx He-
CKOMMEHCUPOBAHHOCTb MPUBOAAT K TEM
HeobbI4HbIM addekTam, CBA3aHHbIM C dyn-
nepeHamMm 1 HaHOTpPybKamm, BpoLe ropsiHeit
CBEPXMNPOBOAMMOCTU UAU YrIepOLHOr0
deppomarHeTnama, Cryxm 0 KOTopbIx Mopo
NnosIBNSOTCA B Hay4yHOM coobuiectse? Bo
BCSIKOM Cilydae, camo rno cebe OTKpbITME
VIOHHOW CBA3W MeXAay Knactepamu 0gHOro
1 TOro Xe 3fieMeHTa — 3TO KpacuBasi Ho-
BOCTb AJ151 XMMUKOB.

Kanounpat
GU3NKO-MaTeEMATUYECKMX HAYK

C.M.Komapos
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DoHa Amutpus SumuHa «uHacTus»,

BbIMYCTUB KHUTY «DPu3mka HEBO3MOX-
HOro». ABTop KHuri — pusuk-reopetmk Mu-
MO Kaky, 4bsi Hernpexoasiuas 1t060Bb 1 UNH-
Tepec K HEBO3MOXHOMY Hayal/luCb C rnep-
BbIX Hay4yHO-¢aHTacTu4eckux POMaHoB,
npoyYynTaHHbIX B getctee. A ceroaHss Mutuo
Kaky nony4aet nucbma OT CLEeHapucToB U
nucaresnen-paHTacToB, KOTOPbIE MPOCST
MOMOYb UM YTOYHUTb, HE MPOTUBOPEYUT JIN
UX BbIMbICEJ1 3aKOHaM U3unku. ITomy v rno-
cBsilleHa «Pusnka HEBO3MOXHOIro». Y13 kHu-
rv Bbl y3HaeTe, 4TO ruialyn-HeBUANMKU, Te-
nenoprauusi, TesaernaTus, aHTUBELLECTBO,
nyTeLwecTBmss BO BPEMEHU U MHOroe Apy-
roe, o yem /O6AT NucaTb GaHTacThbl, BO3-
MOXHO C TOYKu 3peHuss ¢uauvku. Borpoc
JWLLb B TOM, KOrga BCE repedyuncrieHHoe
CTaHeT peasibHOCTbi. T BPEMEHHbIE
OLIEHKW aBTOpP TOXE AaerT.

KHura B nepesose H.JlncoBoti BbinyLeHa
n3[aTtesibCTBOM «AbrMMHa HOH-QPUKLLIH» B
2009 roagy (www.nonfiction.ru). Kynute,
npo4yuTtarvite camu, riepeganite Apyry v
Aanble rno uernodyke. 91o B caMomMm gene
OYEeHb UHTEPECHO. A Mbl /1 3HaKOMCTBAa
npeanaraem pparMeHT nilub OAHOW r/1aBbl
U3 3TOU KHUrn — «Tenernopraums».

Tenenoprauus

Mutuno Kaky

TenenopTtauns, Ui crnocobHOCTb MIHOBEHHO MepeMeLlaTb
noaen u npeamMeTbl U3 OAHOMO MecTa B Apyroe, — 970 yme-
HMe, KOTOPOEe MOXET U3MEeHUTb HanpaBfieHne pasBuUTUS Lu-
BUNM3ALUMM U MOBAUATbL Ha cyabbbl CTpaH M HaponoBs. Tak,
TenenopTtaumMs pas M HaBcerga nameHusna Obl NPUHLNUMBLI U
npaBuia BeOeHUs BOWH: Bnages 3TUM MCKYCCTBOM, BOeHa-
YyaNbHUKN MOrnn 6bl MFTHOBEHHO 3akuabiBaTb BOWCKa B ThblJl
NPOTUBHMKA NN NPOCTO TENENOPTUPOBaTbL BPpaXxeckoe pyko-
BOACTBO B yA0OHOE MEecTO 1 3axBaTuUTb ero. TpaHcrnopTHas
cucTema cerogHsilHero gHsa — aBTomMobunm, kopabnum, camo-
NeTbl N XenesHble OJOPOry BMecTe C 0O6CNYyXUBAKLWNUMU UX
MHOFOYNCIEHHbIMU OTPAaCNSMM MPOMbILLIEHHOCTU — cpasy
ycTtapenu 6bl; Mbl MO Bbl MPOCTO TENIENOPTUPOBATLCA U3
aooma Ha paboTy U MrHOBEHHO nepekuabiBaTh rpy3bl U TOBa-
pbl B HYXXHOoe MecTo. OTnycka nepecTtanu 6bl 6bITb Npobe-
MOW — Mbl JIEFKO TeNenopTMpoBannchb 6ol NPSMO K MECTY OT-
nbixa. TenenopTaums nameHuna 6ol Bce.

Camble paHHME YNOMWHaHUS O TenenopTaunuy MOXHO 06-
HapPYXWUTb B PEJIUTMO3HbIX TEKCTax, Hanpumep B bubnun, roe
Oyxu TO N AeNno NepeHocHaT faen ¢ Mecta Ha MecTo <...>
TenenopTtaumsa — cpeay NPoYmx TPIOKOB U I3 — BXOOUT
B penepTyap /to60ro mara: Kposvkin U3 Wnsnbl, KapTbl U3 py-
KaBa, MOHETbI N3-3a yXa HMYero He rnoao3peBaloLLero 3pmTe-

na. OOvH 13 cambiX BrevyaTnsaowmx TPIOKOB HeJaBHEro Bpe-
MEHU — UCYE3HOBEHME C/IOHA Ha rnasax U3ymMaeHHom nyonm-
Kn. Bbirnagut aT10 cnenyowmm obpazom. CnoHa BeCOM B He-
CKOJIbKO TOHH NMoMeLlatoT B KNeTky. Bamax Bosiwe6Hol nanoy-
KN — U CNOH ncyesaetT. (KoOHeYHO, Ha caMOM A€eNe C/IOH HUKY-
0a He geBaeTcs. TPIOK OCYyLWECTBASETCA NPy NOMOLLN 3ep-
Kan. KneTtka, B KOTOPYIO MOMeLLAT C/IoHa, He npocTad. lMo-
3a4u Kaxaoro npyrta MMeeTcs AJIMHHOE y3Koe BepTukasbHoe
3epkano. Kaxpoe ns atnx 3epkas MOXeT NMoBOpavymBaTbCs
BOKPYr BepTMKanbHOM Oocu. B Hayane HoMepa, Kkorga 3epka-
nla pasBepHyTbl Nonepek M kak Obl CrnpsaTaHbl 3a MPYyTbAMU
KNeTKN, 3pUTENSM UX He BUOHO — 3aTO BMOHO C/lIOHA B KJeT-
Ke. 3aTto korga 3epkasa no KomaHae WIIO3NOHMCTa MOBO-
paymBaloTCsa M BCTAKOT MO yraom 45° Kk ayautopumn, N3ymMseH-
HbIM 3PUTENSAM OCTaeTCs TOJIbKO BrISAbIBATbCA B OTPaKEH-
Hoe n306paxeHrie 6OKOBOW CTEHKM KNETKW, 3a KOTOPOI HeT
HMKaKOro cJioHa.)

Tenenoprauusa u Hay4Hasa ¢aHTacTMKa

MNepBoe ynoMunHaHue O TenenopTaumMn B Hay4YHO-paHTacTu-
4eCKOM MpOoM3BELEHMN Mbl HAaXOOUM B pacckasde daBapaa
Menpxa Mutyenna «4enosek 6e3 Tena», onyb6IMKOBaHHOM B
1877 rony. B aTOM pacckase HEKMI y4eHbI OTKPbIT CNoco6
pa3obpaTb KOLLKY Ha aTOMbl U NepeaaTth Ux no TenerpadHbimM
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npoBogam. K HecyacTbio, B TOT MOMEHT, KOrAa YHYEHbIN Mbl-
Tancsa TenenopTUpPOBaTbCS CaM, MPekpaTUoCh 31eKTPonu-
TaHne. B pesynbTaTe ycnewHo TenenoptTupoBanacb TONbKO
ero rosnosa.

Cap Aptyp KoHaH [own, cospgatenb 3HameHuToro Llep-
noka Xonmca, 6bin 6ykBanbHO O4apOBaH uaeen TenenopTa-
umn. Hanmncae 605blI0OE KONMNYECTBO AETEKTUBHbLIX paccka-
30B 1 pOMaHOB Npo npuknoyeHus LLlepnoka Xonmca, OH yc-
Tan OT CBOEro reposi B KOHLE KOHLLOB MPUKOHYMA ero, 3ac-
TaBMB BMecTe ¢ npodeccopom MopumapTu ynacTb B yuefbe
y PeiixeHbaxckoro Bogonaga. Ho Bo3myuieHne yutatenemn
ynTaTtenem okasanocb CTOMb BENMKO, 4TO Jonny npuwnochb
BOCKpecuTb chilmka. OkasaBLNCb HE B COCTOSHUM 13ba-
BMTbCS OT LLlepnoka Xonmca, Lownn pewnn co3gatb coBep-
LWEeHHO HOBOro reposi. Im ctan npodpeccop YHYennenpxep,
npakTuyeckn aBonHuk Xonmca. Oba repos ob6naganm ocTt-
pbIM YMOM W HabnoaaTeNbHOCTbIO U Nobunn pasragbiBaTb
3aragkm. Ho ecnn Xonmc packpbiBas 3anyTaHHble KpUMK-
HaNbHble Aena npu noMoOLLM XONO0AHOW OeAyKTUBHOW Noru-
Kn, To npodeccop YenneHaxep vccnenoBan TEMHbIA MUP
cnvputyanMama 1 napaHopMalsbHbIX SIBAEHWIA, BK/OYas U
Tenenoprauuio.

B pomaHe «[Je3nHTerpauyoHHas MallmHa», onyoMKoBaH-
HOM B 1927 roay, npodeccop 3HaKOMUTCA C n3obpeTtatenem
MallWHbI, CNocobHOM pa3obpaTh YenoBeka, a 3ateMm cobpaTtb
€ro 3aHOBO rae-HMbyab B Apyrom mecte. Ho 3aTtem n3obpe-
TaTeslb XBaCT/IMBO 3asABASET, YTO B AYPHbIX PyKax ero malum-
Ha MOXET MO HaXaTu KHOMKW YHNYTOXaTb Liefible ropoja ¢
MunnMoHamu xutenen. Npodeccop HYenneHoxep B yxace.
PomaH 3akaH4MBaeTCs TeM, 4TO OH MPW MNOMOLLM MaLUVHbI
pa3bupaeTt n3obpetatens n nokmaaeTt nabopaTopuio, «nosa-
ObIB» coObpaTb ero 3aHOBO.

HemHoro nosxe tenenopTaunio oTKpbi ansa cebs un Hon-
nmByA,. Beiweawnim 8 1958 rogy dumnbm «Myxa» HarnsagHo ge-
MOHCTPUPYET, 4TO MOXET NMPOU30NTKN, eCnn npoLecc Tene-
noprauMn nomnaet HenpaswuibHO. HeKnin yyeHbln ycnewwHo
TenenopTupyeT cebs B npeaenax KOMHaTbl, HO MO HECYacT-
HOW CNy4YalHOCTW ero aToMbl MepPeMEeLLNBAOTCS C aTOMaMu
MYyXW, Cry4aiiHO nonaslleli B TenenopTaunoHHylo nadopa-
TOopuio. B pesynbTaTte yyeHbI NpeBpawaeTcs B rpOTECKHOE
4YyOoBuLLE — nosyyenoBeka, noaymyxy. (B 1986 roay Ha ak-
paHbl BbiLLeN peMelik atoro dunbma ¢ Ixeddom Monabdnio-
MOM B rJ1IaBHOM POJIN.)

Cepuan «3Be3gHbli NyTb» cAenan TenenopTaumio 3ameT-
HbIM SIBleHMEeM MacCoBOW KynbTypbl. Ero cospatens OXuH
PopnneHb6eppu BbiHYXAeH Obll BBECTM TesienopTaumio B Clo-
XeT, Nockosbky 6oaxeT cTyaumn «Paramount» He npegycmart-
pvBan ooporocToswmx cneuaddekToB, CBA3aHHbIX C UMUTA-
LuMen cTtapTa u NnoCaakm pakeTHbIx kopabnen Ha 3emne u OT-
[aneHHbIX nnaHeTax. Jewesne 66110 NPOCTO NepenaTb 9Ku-
nax «dHTepnparisaa» K MeCTy Ha3Ha4YeHUs Mo Ny4dy.

3a npoweawmne AecatnneTns y4yeHble ycnenu BoickasaTb
MHOXEeCTBO O0OBOAOB B MOJMb3y TOro, YTO TefnenopTauus B
NPUHUWME HEBO3MOXHA. YToObl TENenopTnpoBaTb YenoBe-
Ka, Bbl OMMKHbI 3HAaTb TOYHOE PACMOJIOXEHNE KaXA0ro aTo-
Ma B XMBOM TeJie — a 3TO, BEPOATHO, HApyLuao 6bl NPUH-
umn HeonpeaeneHHocTn Nen3deHbepra (KOTOpbIA yTBEPXAA-
€T, 4TO HEBO3MOXHO OAHOBPEMEHHO 3HaTb TOYHOE MOJI0XE-
HMe N CKOPOCTb 31ekTpoHa). MNpoatocepbl «3BE3QHOIO NyTU»,
CKJIOHSIICb NMepes KpUuTukaMmu, yCTaHOBUAW B TenenopTaum-
OHHOW Kamepe «komneHcaTopbl FenseHbepra» — MOXHO Mo-
OyMaTb, YTO 3aKOHbl KBAHTOBOW (PU3NKM MOXHO 6bino Obl
MCNPaBUTb NMPU NOMOLLKN Kakoro 6bl TO HU OblSIO0 AOMOMHM-
TenbHoro 650ka B ycTponcTee Tenenopta! Ho, okasbiBaeT-
csl, cospaTtenn punbma BoobLLE NOTOPONUINCE C BBEAEHU-
eM «koMneHcaTopoB [ein3eHbepra». Bo3aMOXHO, y4yeHble n
KPUTUKM NPOLUbIX IET BCE Xe OWmnbanmce.
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TenenopTau,ml N KBaHTOBas1 Teopud

B pamkax Teopun HbloTOHa TenenopTaums OTKPOBEHHO He-
BO3MOXHa. 3akoHbl HbloTOHa 6a3MpyoTCca Ha NpeacTaBneHnn
0 TOM, 4TO BELLECTBO COCTOMUT U3 KPOLLEYHbIX TBEPAbIX OUIb-
ApPAHbIX WapukoB. O6beKTbl HE NPUXOAAT B ABUXEHME, eCcnu
MX HE TOJIKHYTb; 0OBbEKTLI HE MCYEe3aloT BHE3AMHO 1 HE NosB-
NAI0TCA 3aHOBO B APYrOM MecCTe.

Ho B KBAHTOBOV TeOPUM YaCTULbI CNOCOOHbLI NPOAENbIBaTh
VIMEHHO Takme POokKycCbl. 3akOHbl HblOTOHa NpoaepXanuchb y
Bnactn 250 net n 6binu cBeprHyThl B 1925 roay, korpa Bep-
Hep MeriseHbepr, OpBuH LpéanHrep u nx konnern paspado-
Tasn KBAHTOBYIO TeOoputo. AHann3mpys CTpaHHble CBOMCTBA
aTOMOB, GU3UKM 0BHAPYXWUIN, YTO SNEKTPOH BeaeT cebs kak
BOJIHA M B KaXYyLLENCsa XaOTUYHOCTU CBOEr0 ABUXKEHUS BHYT-
pv aToMa MOXeT COBepLUaTh KBAHTOBbIE CKA4KW.

TecHee BCcero ¢ npeacTaB/EHUSMU O KBAHTOBbIX BOJIHAX
CBsi3aH BeHCKMI Gpu3mnk SpBuH LLIpéanHrep, cospgaTtenb 3Ha-
MEHUTOr0 ypaBHEHUS, Ha3BaHHONO0 €ro MMeHem, — OOHO-
ro U3 BaXHenLWwmnx ypaBHeHUN GU3nkm n xmmmnun. Lienbie nH-
CTUTYTCKUE KYPCbl MOCBSALLEHbI PELLUEHNIO 3TOF0 3HAMEHUTO-
ro ypaBHEHUS; Lenble CTeHbl GU3NYECKNX BUOINOTEK 3aHATHI
KHUraMu, B KOTOPbIX NOAPOOHO MCCneayioTcs ero rnybokune
cnencTeus. B npuyHUMne Bcs cymMma 3HaHU Mo XUMUU MOXET
ObITb CBEAEHA K PELUEHNSIM 3TOr0 ypaBHEHMS.

B 1905 rogy DWHLWITENH nokasas, YTO CBETOBbIE BOJIHbI MO-
ryt Bectu cebs Hanogobuve YyacTu,; 3TO 3HAYUT, YTO OHU MO-
ryT OblTb ONUCaHbl Kak NakeTbl SHEPrMn, N3BECTHbIE NOA, Ha-
3BaHneM ¢GoToHoB. Ho npumepHo Kk 1920 roay LpéEanHrepy
CTasno O4EBUIHO, YTO OOPATHOE TOXE BEPHO: YaCTULbI, K MPpU-
Mepy 3J1IeKTPOHbI, MOFyT BeCTU cebs nogobHO BosHaM. Ty
Moeto nepBbIM BbiCkadan ¢paHuy3ckuin puaunk Jlyn ne bponneb,
YOOCTOEHHbIN 3a 3Ty rmnoTtedy Hobenesckon npemun. <...>

Kak-To LpéanHrep ymntan nekumo o6 3ToM to6O0NbITHOM
deHomeHe. OaMH U3 NPUCYTCTBOBABLUVX B 3ae Kosnner-ouan-
koB Mutep Oebain 3agan Bonpoc: «Ecnmn anekTpoH MOXHO onn-
caTb KaK BOJIHY, TO KaK BbIrSAUT ero BOSIHOBOE ypaBHEHNE?»

C Tex nop kak HetoToH co3gan anddepeHumansHoe ncumc-
nexHune, Gu3vkn onmceiBanm nodyo BOHY Ha s3blke audde-
peHunanbHbIX ypaBHeHU, noatomMy LLUpEavHrep BocnpuHsn
Bonpoc [Jebas kak BbI3OB 1 peLunn HanucaTb guddepeHum-
afibHOe ypaBHEHME O 3/1eKTPOHHOW BOJIHbI. B TOM Xxe me-
csaue LWpéanHrep ywen B OTAYCK, a BEPHYICSH yXe C rOTOBbIM
ypaBHeHneM. Kak Makcsesn B CBOe BpeMs B3s/1 Gusnyeckme
nons dapazes v BbiBeN ypaBHeHMe MakcBenna nfis CBeTa,
LLipeanHrep B3sn Yactuuy-BOoSAHY Ae bponng n BoiBen ypas-
HeHue LLpéanHrepa ons 9nekTPOHOB.

HavyaB pelwaTb CBOe ypaBHeHWe AN aToMa BOOOPOAA,
LLipéanHrep, K HemasioMy CBOEMY YAMBIIEHUIO, OBHaPYXWUII,
4YTO 3HEPreTUYEeCKME YPOBHU 3NIEKTPOHOB YXE [0 HEro Obiin
TOYHO YCTaHOBJIEHbl U OMYy6ANKOBaHbI APYrUMn GU3nKamu.
Mocne 3TOro OH NMOHSAM, YTO cTapas MOAeNb aToMa, NpUHaa-
nexauwas Hunecy bopy, — Ta camas, roe 9nekTpPOoHbl HOCATCS
BOKPYI 4pa 1 KOTOPYO A0 CUX MOP PUCYIOT B KHUrax 1 pek-
NIaMHbIX MpocneKTax Kak CMMBOJT COBPEMEHHOM HayKn, — Ha
camMoM pene HeBepHa. KpyroBble opbuTbl 31€KTPOHOB BOK-
pyr aapa atoMa HeobxoAMMO 3aMEHUTb BOJTHAMM.

Mo>HO ckasaTb, 4To paboTa LLUpénuHrepa BcTpsaxHyna dou-
3mn4yeckme coobLLecTBo U, NOAOOHO OGPOLLIEHHOMY KaMHIO,
ToXe nopoauna pasbderaiowmecs BosHbl. Pr3nkn BAPYr 06-
HapY>XWan, 4YTO MOFYT 3arisgHyTb HEMNOCPEACTBEHHO B aTOM,
noapobHO mMccnenoBaTb BOJIHbI, U3 KOTOPbLIX COCTOST €ro
3NEeKTPOHHbIE 060M04YKN, 1 TOYHO NpeackasaTb UX SHepreTun-
Yeckune YyPOBHMU.

Ho ocTtaBancs ele oavH BONPOC, KOTOPbLIM He aaeT Gusu-
KaM MoKosi Jaxe ceroaHs. Ecnm anekTpoH onuceiBaeTcs Kak
BOJIHA, TO YTO Xe B HeMm konebdbnetca? OTBET Ha 3TOT BOMPOC



nan ¢usunk Makc BopH; oH ckasas, 4TO 3TV BOJIHbI NpeacTaB-
90T coH60MN He YTO UHOe, KaK BOJIHbl BepOATHOCTU. OHKM co-
06LLal0T TOJIbKO O TOM, C Kakoi BEPOATHOCTbIO Bbl 0OHapy-
XNTE KOHKPETHbIN 9NEeKTPOH B ONpeAesieHHOe BpeMs B ornpe-
AenieHHon Touke. [Apyrummn cnosamu, 3NeKTPoH — 3TO YacTu-
LA, HO BEPOSATHOCTb OOHAPYXUTb 3Ty YaCcTULYy 3a4aeTCs BOJI-
Hon LWpéanHrepa. M yem Bbille BOJSIHA, TeM OOJIblLLE LLIAHCOB
06HapPYXUTb YacTULYY MMEHHO B 3TOW TOYKE.

[MonyyaeTcs, 4TO BHE3AMHO B CaMOM cepaue Gusnkm — Ha-
YyKM, KOTOpas Npexae gaeasna Ham TOYHble NpeackasaHus um
noapobHble TpaekTopun NoObiXx 0ObEKTOB, HAYMHAsA C NNaHeT
1 KOMET N KOHYas MyLleYyHbIMU aapamMu, — oKas3asncb MNOoHN-
TUS LWaHCa N BEPOSITHOCTU.

Iein3eHbepr cymen popmannsoBaTb 3TOT GakT, NPeasioxmB
MPUHLUMMA HEOMPEAENEHHOCTU — NMOCTyNaT O TOM, YTO HEBO3-
MOXHO 3HaTb TOYHYIO CKOPOCTb M TOYHOE MOJIOXKEHUE SNEKT-
pOHa B OOVH U TOT Xe MOMeHT. HEBO3MOXHO TOYHO onpeae-
JINTb N €ero 3Hepruo B 3aJaHHbI NPOMEXYTOK BpeMeHn. Ha
KBAaHTOBOM YPOBHE HapyLlalTcs Bce dyHAaMeHTabHble 3a-
KOHbI 34paBOr0 CMbIC/A: 9NEKTPOHbI MOTYT UcYe3aTb 1 BHOBb
BO3HMKaTb B APYrOM MecCTe, a TakkXe HaxoauTbCs O4HOBpEe-
MEHHO B HECKOJIbKMX MecTax.

(Mo npoHuM cyabbbl, 1 ANHLWITENH, KPECTHbI OTEeL, KBAHTO-
BOV Teopun, n LLpéanHrep, aBTOp BOJIHOBOrO YpaBHEHUS,
MPULLININ B y>Kac OT NOSBNIEHUS CNy4alHbIX MPOLLECCOB B PYH-
nameHTanbHoW ¢usurke. IMHWTENH nucan: «KBaHToBas Me-
XaHMKa BbI3blBAET OrPOMHOE yBaxeHue. Ho BHYTpeHHUM
rosioc noackasbiBaeT MHE, 4TO 3TO HE TO, YTO HYXHO. 9Ta Te-
opust MHOroe 0OBbSACHSAET, HO eABa /i NPUOBAMXKAET Hac XOTb
CKOJIbKO-TO K TaliHe bora. o kpaliHei mepe o0 cebe Mory cka-
3aTb TOYHO: 9 yo6exaeH, 4To OH He nrpaeT B KOCTU».)

Teopwus MenseHbepra 6bina PeBONIOLIMOHHOW U NPOTUBOPE-
ynBoW, HOo paboTtana. C ee nomMoLlbio Gr3nKaM yaanochb on-
HMM MaxoM OObACHWUTb OFPOMHOE YMCJIO 3arafoyHbIX ABJe-
HU, BKNOYasa 3aKOHbl XM, OBBACHAS CBOUM acrnmpaHTam
CTPaHHOCTb U NPUYYASIMBOCTb KBAHTOBOM TEOPUM, 9 MHOraa
MpoLly UX paccynTaTtb BEPOSATHOCTb TOrO, YTO aTOMbI UX TeJ
BOPYr pasberyrcs n cobepyTcs 3aHOBO MO OPYryld CTOPOHY
KUPNn4YHoO! cTeHbl. [MogobHaa Tenenoptaums sanpelleHa B
HbIOTOHOBCKOM GU3NKe, HO HNKAK HE MPOTUBOPEYUT 3aKOHaM
KBaHTOBOW mMexaHukn. OTBET, 0OHaKo, 3aKk/iovyaeTcs B TOM,
4YTO Takoro coObITUS NPULLNOCL Obl XOaTb A0 KOHLLA XNU3HWU
BcenenHon n paxe ponsblue. <...>

ToT ¢dakT, 4TO 3NEKTPOHbI, NO-BUANMOMY, MOFYT HAX0AUThb-
CSl BO MHOMMX MecTax OAHOBPEMEHHO, cocTaBnsdeT ¢dyHaa-
MEHT Bcel xumumn. Mbl gymaem, 4To 3/1IeKTPOHbI 0OpallaTcs
BOKPYF si4pa atoma, Kak Tena MMHUaTiopHor ConHeYHon cu-
ctembl. Ho mexay atomom u ConHEYHOM CUCTEMON ecTb
npuHUMnuanbHble pasnuius. MNpu CTONKHOBEHMN B KOCMOCE
nByx CONIHEYHbIX CUCTEM OHU HEM3BEXHO pasBanaTcs, nna-
HeTbl NPW 3TOM OTOPOCUT B pa3HblX HanpaBieHUsix. ATOMbI Xe,
CTaNkMBasiCb, YaCTO OENATCS APYr C APYrOM 3/1eKTPOHaMMU U
06pasyloT BNosHe cTabunbHble MONIEKYNbl. B cTapwmx knac-
cax LWKOJbl YYNTESlb HaCTO rOBOPUT y4eHUKam Npo «pa3mMa-
3aHHbIN 3IEKTPOH», HANOMWHAIOLLIMA NPOAONrOBaThIN MAY A1
perbu; oH coeauHsaeT ABa aToMa Mexay CoboiA.

Ho BOT 0 4eM yynTENs XMmnmM NOYTU HUKOrga HE pacckasbl-
BalOT yYeHMKaM. DEKTPOH, O KOTOPOM MAET peyb, BOBCE He
«pa3masaH» Mexay ABymMs atomamu. Ha camom pene aToT
«Msi4 o perbu» npeacTaBnsaeT BEPOATHOCTb TOr0, HYTO 3/1eK-
TPOH HAX0AMUTCS 0OAHOBPEMEHHO BO MHOXECTBE MECT BHYTpPM
naHHOro oobekTa. JpyrumMu cnoBamu, BCS XUMUS, U3yvalo-
was 1 06bsicHsOWAass CTPOEHUE MOMEKYJ, N3 KOTOPbIX COCTO-
AT HaLWW Tena, OCHOBaHa Ha NPeacTaB/IEHNM O TOM, 4YTO 3JIEK-
TPOHbI MOTYT HaX0AMUTbCS OAHOBPEMEHHO B HECKOJIbKMX Me-
CTax; UMEHHO Takoe «COBMECTHOE BnaaeHne» 3JIeKTpoHaMu,
KOTOpble YMyAPSOTCA OOHOBPEMEHHO MpUHaANexaTb ABYM

3HAKW BYAYLLETO

aToMaMm, yAepXMBAET Ha MECTe aTOMbl B MOJIEKYN1ax Hallero
Tena. bes kBaHTOBOW TeOPUN HALUW MOJIEKYSTbI U aTOMbI pac-
nanucb 6bl B MTHOBEHME OKa.

OTUM NPUYYAINBbLIM, HO MPUHUUNUANbHBIM CBONCTBOM
KBaHTOBOW Teopuun (Tem dakToOM, YTO CYLLECTBYET HEHYNIEBAs
BEPOSITHOCTb [laXe CaMbIX CTPaHHbIX COObITUIA) BOCMOJIb30-
Bance Ayrnac Agpamc B CBOEM BeCeJIOM pomaHe «ABTOCTO-
NMoM Mo ranakTuke». ABTOPY Hy>XeH Obin yaoOHbI cnocob Ho-
CUTbCS MO ranakTuke, NoOSTOMY OH NpuaymMan «apuratesns 6ec-
KOHEYHO HEBEPOATHOCTU», «4y[AEeCHbIA HOBbI cnocob npe-
OA0NIEHNS TPOMAZHbIX MEX3BEe34HbIX PACCTOSAHNI 32 HUYTOX-
HeWnLylo [0S0 CekyHabl 6e3 HyoHOro 6nyXxaaHus B runep-
npocTtpaHcTBe». Ero maluvHa no3BonseT npomM3BOJIbHO Me-
HATb BEPOSATHOCTb I060Oro KBaHTOBOro COOLITUA, Tak 4YTO
[axe 4pe3BbldaliHO MasloBEPOSATHblE COObLITUS CTAHOBATCH
06bIYHBIMW U NPUBbLIYHLIMU. B 06Liem, ecnn xotute oTnpa-
BUTbCS B BNMKaliLLylo 3BE3[HYIO0 CUCTEMY, HYXHO MPOCTO U3-
MEHUTb BEPOSTHOCTb BaLlel pemaTepnanmsaumm MMeHHO Tam,
1 Bce! Bbl MTHOBEHHO TenenopTmpyeTech B HYyXXHOe MecTo!

Ha camom fgene KBaHTOBbIE «CKAYKMU», CTOJb OObIYHbIE BHYT-
pu aToMa, HEBO3MOXHO JIErKO NEePEHECTU Ha KPYMHble 00bek-
Tbl BpOAE NOAEN, COCTOALME N3 TPUSIMOHOB 1 TPUIJIMOHOB
aToMOoB. [laxe ecnv aneKTPOHbl B HalleM Tene npbiraloT 1
CKayyT C MecTa Ha MeCTOo B CBOeM (paHTaCTU4ECKOM nyTeLue-
CTBUM BOKPYT 94pa, UX TaKk MHOr0, 4YTO MPbIKKM YCPEeOHSAI0TCA
1 crnaxmnsarTcs. VIMEeHHO No3ToMy, roBOpPS YNPOLLEHHO, Ha
HalleM ypOBHe BellecTBa NPeACTaBNalTCS TBEPAbIMA U He-
M3MEHHbIMU.

MTak, xoTa Ha aTOMHOM YpOBHe TefnenopTaumsa paspeLue-
Ha, 4TobObl A0XAaTbCH MOAOOGHOrO CTPaAHHOrO COOLITUSA Ha
MaKpOCKOMMYECKOM YPOBHE, MPUAETCS XAaTb A0 rmbenn Ha-
wen BceneHHon v gaxe gonblie. HO MOXHO NI BOCNOJIb30-
BaTbCH 3aKOHaMW KBaHTOBOW TEOPUM 1 CO34aTb MaLLUUHY AN
TenenopTtaunn o6bLEKTOB No TpeboBaHMIO, Kak MPOMCX0OUT B
Hay4yHO-daHTaCTNUYECKNX Npom3BeneHnax? Kak Hu yauBu-
TeNbHO, OTBET OAHO3HAYEH: A4a, MOXHO.

AkcnepumeHTt JlMP

Knioy Kk KBaHTOBOWM TenernopTtauum KpoeTcs B 3HAMEHUTOWN
pa6oTte 1935 roga AnbbepTa ditHWwTelHa n ero konner bopu-
ca Noponbckoro n HataHa PoseHa. Mo npoHun cyabbebl, Tpoe
Y4YEHbIX CTaBWUM CBOEN Lesbio pa3 1 HaBcerga nokoHYUTb C
NPUCYTCTBMEM BEPOATHOCTU B PU3VMKeE, NPEASIOXKMB MbIC/IEH-
HbIA 9KCNEPUMEHT, MOMYy4MBLUNKM Ha3BaHWe akcnepumeHT IIMP
no nepebiM 6ykBaM pamununii asTopos. <...>

Ecnun pBa anekTpoHa nepBoHavyanbHO KONEBIIOTCS B YHU-
COH (Takoe COCTOsIHME Ha3blBalOT KOFrePEHTHbIM), TO OHU CMNO-
COOHbI COXPaHUTb BOJTHOBYIO CUHXPOHU3aUMIO Aaxe Ha 601b-
LLIOM pacCTOSHUM ApYr OoT apyra. [axe ecnv aTn 9neKTPOHbI
OKaXyTCsl pa3fefieHbl CBETOBbIMU rofamMu, Hesuaumas LLpé-
OVHrepoBa BOJIHA BCe paBHO OyaeT CBA3bIBATb UX MEXAY CO-
601 nogo6Ho nynosuHe. Ecnu ¢ ogHUM M3 31E€KTPOHOB YTO-
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TO npou3oigeT, TO Kakas-To 4YacTb MHPopMauum 06 3TOM
cob6bITUN ByLeT HEMeOJIEHHO NepefaHa BTopoMy. OTo sBe-
HVe Ha3blBaeTCHd KBAHTOBOM 3anMyTaHHOCTbIO 1 OCHOBAHO Ha
KOHLLeNUMN O TOM, YTO KOFrepeHTHble YacTuubl 0b6nagatoT Ka-
KOWM-TO rNyOGUHHOI CBA3bIO.

Bo3bMeM (MbICNEHHO, pa3yMeeTCs) ABa KOrepeHTHbIX 9neK-
TPOHA; pa3 OHW KOFEPEHTHbI, 3HAYUT, KONEeOIOTCSA B YHUCOH.
3aTem no3BOMM 3TUM 3NEKTPOHAM pas3neTeTbCsd B NMPOTU-
BOMOJIOXHbIX HanpaBieHuax. Kaxabiii anekTpoH noaobeH
BepTSLLEMYCH BOMYKY, MPUYEM €ro BpaLleHne (CNuH) MoxXeT
OblTb HaNpaBAeHO BBEPX UK BHU3. [yCTb NOMHbLIA CAUH CUC-
TEeMbl PABHAETCS HYJO, TaK YTO €CNY N3BECTHO, YTO CMNVH O4-
HOro af5iIeKTpoHa HanpassieH BBEpPX, TO CNVUH APYroro TO4HO
HanpasneH BHK3. CornacHo KBaHTOBOM Teopun, nepes n3me-
peHneM CMnuH 31eKTPOHa He HanpaBsfieH HU BBEPX, HU BHUS3;
3JIEKTPOH Haxo4UTCS B HeONpeaesieHHOM COCTOSAHUM, OH Kak
Obl BpallaeTcsd BBEPX U BHNU3 OQHOBPEMEHHO. <...>

Janee namepum cnmH ogHoro anektpoHa. Ckaxem, oH Bpa-
LwaeTcs BBEPX. 3HAYUT, Mbl MTHOBEHHO Y3HaEM, 4TO APYrown
9NeKTPOH BpallaeTcs BHU3. [laxe ecnun 9i1eKTPOoHbl pasaene-
Hbl B MPOCTPaHCTBE MHOMVIMW CBETOBbIMY rogamMu, Mbl 6yaem
MFHOBEHHO 3HaTb CMWH BTOPOro U3 HUX, KaK TOJIbKO U3MEPUM
CMYH NepBoro. Mano Toro, Mbl NOAy4MM MHGOPMaLNIO ObICT-
pee, 4em co ckopocTbio ceeTa! [MoCKOAbKY ABa HaLUW 9NEKT-
poHa «3anyTaHbl», TO eCTb UX BOJIHOBbIE (PYHKLMN KONEOIOT-
CS1 B YHWCOH, 3TN CaMble BONIHOBbIE GYHKLNM CBA3aHbI HEBU-
LNMOWN HUTBIO AW NMyNnoBMHOW. Bce, 4To npomncxoamT ¢ ogHOM
YacTuLen, aBToMaTnyeckm oTpaxaeTcs Ha Apyron. (B kakom-
TO CMbIC/Ie 3TO O3HavaeT, 4YTO BCe, YTO NPOUCXOANT C HaMW,
aTOMaTUYEeCKN U MFHOBEHHO BJIUSIET HA COObLITUS, NMPOUCXO-
Oslme B OTAANEHHbIX yronkax BceneHHon, Begp Hawwn BOSI-
HOBble PYHKUMN, BEPOATHO, «3anyTaHbl» ele C Havana Bpe-
MeH. B KakOM-TO CMbIC/IE MOXHO CKa3aTb, YTO CyLleCTByeT
nayTuHa «3anyTaHHOCTWU», KOTopas CBA3biBaeT OTAAJIEHHble
yronkn BceneHHom; BkoYas Hac C BamMu.) QUHLITENH npo-
HMUYECKM Ha3blBa 3TO siBNIEHNE NPU3paYHbIM JanbHOOENCTBU-
€M U1 «[oKasblBas» C ero NoMoOLLbio, YTO KBaHTOBas Teopus
HeBepHa, MOCKOJIbKY HUYTO HE MOXET NePEHOCUTBLCH C MecTa
Ha MecTo BbICTpee, YeM CO CKOPOCTBIO CBeTa.

MepBOHaYanbHO DUHLITENH CYUTAN MbICNIEHHbIN 3KCNepu-
MeHT JINP NOXOPOHHbIM 3BOHOM MO KBAHTOBOW Teopuun. Ho B
1980-x rogax AnaH AcnekT ¢ konneramu nposen Bo GpaHumm
peanbHbI 3KCNEPUMEHT C ABYMS AeTekTopamu, pacnoso-
XEHHbIMM Ha paccToaHum 13 m gpyr oT gpyra. OH namepsan
CNYHbI GOTOHOB, NCAYCKAEMbIX aTOMaMM KanbLs, U NOJyHeH-
Hble pe3ynbTaTbl B TOYHOCTU COBMNAAN C NOSMOXEHUSIMU KBaH-
ToBOW Teopun. OueBmaHO, FOCNoab BCe Xe UrpaeT B KOCTU C
Hawen BceneHHOM.

JencteutensHo N1 nHdopmaunsa B 3TOM ciydae nepena-
eTcsa ObicTpee, YeM CO CKOPOCTbio cBeTa? Heyxenn OiiH-
LITENH OLWNBCH N CKOPOCTb CBETA HE ABNSIETCS NpeaesibHoM
CKOpOCTbIo Hawel BceneHHon? Ha camom gene Bce 06CcTo-
T He coBceM Tak. [la, nHdopmaumsa AecTBUTENbHO nepe-
naetcsa 6bicTpee cBeTa, HO MHdOPMaLUUSA 3Ta clydvaitHa, a
notomy 6ecrnonesHa. <...> lNpuBegem HarnsaaHbIA Npumep.
Mpennonoxum, 4170 OANH U3 HaWKX NpUATenen Bcerga Ho-
CUT Pa3HOLIBETHbIE HOCKW, KPACHbIM 1 3e/eHbln, He obpallas
BHMMAaHMS Ha TO, KaKOW LBET OKaxeTcsa Ha kakon Hore. Cka-
XEM, Mbl OCMaTpUBaEeM OJHY HOTY U BbISICHSEM, 4YTO Ha HEN
KpPacHbIN HOCOK. 3Ha4YnT, Mbl y3HaeM ObIcTpee, YeM CO CKO-
POCTbIO CBETa, YTO Ha APYroi Hore 3efeHblii Hocok. IHGop-
Maums 0elicTBUTENbHO AoLwna A0 Hac ObicTpee, YEM CO CKO-
pPOCTbIO CBETA, HO OHA COBEpPLLEHHO HecnonesdHa. ATUM Me-
TOOOM HEBO3MOXHO MepefaTb CUrHas, KOTOPbIN coaepxan
Obl HecnyyarHylo MHGopMaLmio.

MHoro net akcnepumeHT 3P npuBoaman kak spkuii npum-
Mep TOPXXeCTBa KBaHTOBOW TEOPUM, HO TOPXECTBO MoJyya-
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nocb 6ecnnogHbIM U He [aBasio HUKaKoW NpakTUYecKkol Bbi-
roabl. o HeJaBHEro BpeMeHMu.

KeaHTOBas Tenenoprtauua

Bce namernunoce 8 1992 roay, korga yvyeHsie n3 IBM nog py-
KOBOACTBOM Yapnb3a beHHeTa NpoaeMOHCTpUpoBann BCEM
NMPUHUMMMANbHYI0O BO3MOXHOCTb TENENOPTUPOBaTh C UCMOJb-
30BaHneM akcnepumeHTta 3P maTepuanbHble 06bEKTHI, MO
KpanHen mepe Ha aTOMHOM YPOBHe. TOYHEEe roBops, OHU Mpo-
[EeMOHCTPUPOBanM BO3MOXHOCTb Nnepenayn nosaHom nHoop-
Mauum o Yactuue. 3a npolwene rogbl GU3nNKU Hay4Ynnnchb
nepepasaTb GOTOHbI U Aaxe Lefble aToMbl Le3ns. Boamox-
HO, Yepes3 HECKOJIbKO AeCATUIETUN yYeHble CMOryT Tenenop-
TuposaTtb nepsyto Monekyny AHK n nepsbin BUpYC.

KBaHTOBag Tenenopraumsa Ncnonb3yeT O4HY U3 CaMbiX Mpu-
YyanBbIX 0COBeHHOCTel akcnepumeHTa IMP. B cBomx akc-
nepumMmeHTax GU3NKM HAYMHAKT C TOro, 4To 6epyT ABa aTo-
Ma, A n C. Npeanonoxmm, Mbl XOTUM TenenopTupoBaTb UH-
dopmaumio ot atoma A k atomy C. Jng 3TOro Mbl BBOAUM Tpe-
Tn atom B, 3anytaHHbii ¢ atomom C (To ecTb B n C kore-
peHTHbI). 3atem aToM A BCTynaeT B KOHTAkT C aToMOM B n
«CKaHMpyeT» ero Takum o6pas3om, 4To MHGOPMaLMOHHOE CO-
nepxaHue atoma A nepepaeTcs atomy B. B xone aToro npo-
uecca atombl A n B 3anyTteiBaloTcs. Ho nockonbky nepBoHa-
yanbHo B 6bin 3anytaH ¢ atomom C, Tenepb MHbopmMauus,
cogepxaBliascs B A, nepegaetcs Takxe n B atom C. Pesynb-
TaT TakoB: atom A 6bl TenenopTupoBaH B atoM C, TO eCcTb
Tenepb HOOPMaALMOHHOE coaepxaHue A NAEHTUYHO NHGOP-
MaunoHHOMY coaepxaHuto C.

O6paTtuTe BHMMaHME Ha TO, 4YTO MHGOPMaLMS, coaepXaB-
asca nepen Havanom akcrnepumeHTa B atome A, 6bina
YHMYTOXEHa (TO eCTb NOC/e 3KCNEePMMEHTa Mbl HE Nosyya-
€M ABYX MAEHTUYHbIX KONWIA). TO O3HA4YaEeT, YTO ecnu npes-
cTaBUTb cebe Tenenoprauuio 4enoBeka, TO 4YeNoBeK 3TOT
nonxeH 6yneTt ymepeTb B npouecce nepenayn. Ho 3ato nH-
dopmaLMoHHOe coaepXaHue ero Tena nosiBUTCS roe-To B
npyrom mecte. O6patnte BHUMaHME TakXke Ha To, YTO aToM
A Kak TakOBOW He nepemMecTuncsa Ha no3uuymio atoma C. Ha-
npoTtuB, C nony4mn ot A Tonbko nHdoOpmMaLmio, KoTopas B
HEM coepanacb, HaNPUMepP XapakTepUCcTUKM CNnHa 1 no-
napunsauunn. <...>

Mocne nepBoro 06bLABNEHUSA O NMPOPbLIBE MEXAY PasHbIMU
rpynnamMm y4eHbIX Hayanocb ipoOCTHOe copeBHoBaHue. Nep-
Basi MCTOpUYeckasa OEeMOHCTpauus, B X04e KOTOPOM OcyLe-
cTBnsnach tenenoptaunsa GOTOHOB yNbTPadmnoneToBoro cee-
Ta, cocTosnack B 1997 rony B yHMBepcutete MIHCOpyka. Ye-
pes rog akcnepumeHTaTopbl N3 KannpopHMNCKOro TeXHoN0-
rMYecKoro MHCTUTyTa NPOoBenu elle 6osiee TOUHbIN aKcnepu-
MEHT no TenenopTaumn GOTOHOB.

B 2004 rogy ¢ou13unkn BeHckoro yHmBepcuTteTta cymenu Te-
NenopTMpoBaTh YacTULpl CBETA Ha paccTosiHue 600 m nog pe-
KO [lyHali no ONTOBOMOKOHHOMY Kabeno, yCTaHOBUB TaknM
ob6pas3om HoBbIN pekopn. Cam kabenb nmen aanHy 800 m u
Obl NPOTAHYT NoA, [lyHaeM HuXe CUCTEeMbl FOPOACKOM KaHa-
nusaumn. Nepepatynk pacnonarancs Ha ogHoM 6epery peku,
NPUEMHUK — Ha OPYrOM.

OLHO 13 BO3paXeHui, KOTOpble BbIABUMAIOT KPUTUKM STUX
3KCMEPUMEHTOB, 3ak/llo4aeTCs B TOM, YTO y4YeHble paboTaloT
C yacTuuamu ceeta, GoToHamu. Noka pe3ynbTaT «He TAHET»
Ha HayyHylo ¢paHTacTuky. NoaToOMy O4YeHb BaXHbIM CTan opy-
ron akcnepumeHT 2004 roga, Korga KBaHTOBYIO TenenopTta-
LMI0 YAAN0oCb NMPOAEMOHCTPMPOBATL yXe He Ha poToHax, a
Ha HaCTOALWMX aTOMax. OTO LWar B HY>XHOM HanpaBieHuun, K
CO34aHM1I0 peasibHOro TefenopTaLlnoHHOro yctpomnctea. du-
3UKM 13 HaumMoHanbHOro MHCTUTYTA CTAHOAPTOB U TEXHOMO-
ruii B BallMHrToHe cymenu «3anytaTb» TpU atoma 6epunnuvs



1 nepegaTtb CBOMCTBA O4HOrO atomMa apyromy. JocTuxeHune
ObI/I0O HACTOJIbKO 3HAYUTESNIbHBLIM, YTO MOMaso Ha OOGNIOXKY
xypHana «Nature». Opyrasa rpynna Toxe gobunacb ycnexa,
HO yXe C aToOMamu KasnbLus.

B 2006 roay npousoLusno elie ofHO 3Ha4YnTeslbHoe coObl-
Tne: Bnepsble B NOA0OHbLIX aKCcrnepumMmeHTax Obln 3a0elicTBO-
BaH MakpoCKOMNu4eckunin o6bekT. dusnkn n3 nHcTutyta Hunb-
ca bopa B KoneHrareHe n nHctutyta Makca lNnaHka B 'ep-
MaHuM Cymenu 3anyTaThb Jly4 CBeTa U ra3, CocToswmii n3 ato-
MOB LLe31si; B 9TOM COObITUX yHaCcTBOBaIM MHOIME TPUIIMO-
Hbl aTOMOB. [Tocne 3TOro oHM 3akoampoBann nHdopmMalmio,
COLEePXaLLYOCS B Ta3epHbIX BCMbILKAX, U TENENnopTUPOoBanuv
ee atomamMu Le3uns Yyepes paccTosiHne NpUMepHOo B NOSIMET-
pa. Kak nosgcHun oguiH n3 nuccnegosatenen EBreHuin Nonsuk,
BrnepBble Obl1a NpoBeAeHa KBAaHTOBAas Tenenopraumns «Mex-
oy CBETOM — HOCUTenem nHdopmaLmm — v aToMamm».

Tenenoprtauusa 6e3 3anyTbiBaHUS

NcenepoBaHus B 06n1acTu TenenopTaunm CTpeEMUTENBHO Ha-
6upatoT xod. B 2007 rony 6bis10 coenaHo elle 0OgHO BaXxHoe
oTKpbITUE. PU3MKN NPESIOXUAN MEeToh Tenenoptaumm, He
Tpebywuin 3anyTbiBaHusa. BcnomMHum, 4To 3anyTbiBaHue
npencrtaensieT coboit Hanbosiee CAOXHbIA MOMEHT KBaHTOBOM
Tenenoptauuun. PelueHne atol npo6aemMbl MOrfo Obl OTKPbITh
nepepn TenenopTaumein HoBblE TOPUSOHTHI.

«Peyb npget o nyye n3a npumepHo 5000 yacTtuu, KOTOPbIA
1ncyezaeT B OAHOM MECTE U NOsABMSeTCHA B APYromM», — roBO-
puT Gn3nk AcToH bpaann n3 LleHTpa KBaHTOBOW aTOMHOM
onTukn B BpucbeHe npu ABCTPanniiCKoM CoBeTe No uccrne-
[OBaHMAM — OOMH M3 y4aCcTHMKOB pa3paboTkym HOBOro MeTo-
[a Tenenopraumu.

«Mbl cyMTaeMm, 4TO Mo Ayxy Halla cxema 6amrxe K nepBoHa-
YanbHOW paHTACTMYECKOM KOHLLENUNM», — 3asaBnsieT OH. CyTb
noaxoaa rpynnsl Bpaanu B TOM, 4TO y4eHble 6epyT Nyyvok aTo-
MOB pybuaus, nepeBoadaT BCO ero nHGopmMaLuio B iy4 cBe-
Ta, NocbU1aloT 3TOT Jyd MO ONTOBOJIOKOHHOMY kabento, a 3a-
TeM BOCCO34al0T NepBOHaYasbHbIN My4OK aTOMOB B OPYrOM
MecTe. Ecnun 3asBneHHble pesynbTaThl NOATBEPASATCS, TO Oy-
[EeT yCTPaHEHO rf1aBHOE NPenaTCcTBME K peasibHOM Tenenop-
TaLMn 1 OTKPbITbl COBEPLUEHHO HOBbIE NMYTU Nepenayn Ha pac-
CTOsIHME BCe 6osiee KPYnHbIX 0OBbEKTOB.

YT100bI HOBBI METO[, HEe MyTanu ¢ KBAaHTOBOW TenenopTa-
umen, poktop bpapnn HasBan ero knaccu4eckom Tenenop-
Tauuneii. HasBaHne 31O OTHaCTN BBOOWUT B 3abnyxaeHue, no-
TOMY 4TO ero METO/A, TaKXe ONMpPaeTCs Ha KBAHTOBYIO TEOPUIO,
HO HEe Ha 3anyTbiBaHME.

KnioyeBbiIM MOMEHTOM 3TOro HOBOro TuUna TefienopTaumm
SIBNSIETCS OTKPbITOE HEeJaBHO HOBOE COCTOsIHME BELLECTBa,
N3BECTHOe Kak «koHaeHcaT bo3e — dnHwTenHa», nnn Kb9,
KOTOpoe npenctaBnsieT coboM O4HY M3 CaMbIX XOJIOOHbIX
cybcTaHuuii BO Bceli BceneHHon. B npupoae camyio HU3KYIO
TeMnepartypy MOXHO 0OHaAPYXUTb B OTKPbITOM KOCMOCE; OHa
cocTtaBnseT 3 K, To ecTb Ha Tpu rpaayca Bbille abCoNtoTHOro
Hyns. (3To Gnarogaps ocTatoyHolu TennoTe bonblioro B3pbl-
Ba, KOTOopas 40 cux nop 3anonHaeTt BecenenHyio.) Ho KB3 cy-
LecTByeT Npu Temrneparype OT OAHOW MWIJIMOHHOW [0 Of-
HOV MUNAMAPOHON rpazyca Bbilie abCOMTHOIO HyNS; TaKyio
Temnepartypy MOXHO MOJly4MTb TOJSIbKO B nabopaTtopuu.

Mpw oxnaxaeHnn HEKOTOpPbIX GopPM BellecTsa A0 abContoT-
HOrO HyNsl X aTOMbI, BCe 6e3 UCKIJIIoYEHUS, CBaNIMBAIOTCS Ha
CcaMblil HU3KNIN HEePreTnYeckuii ypoBeHb 1 Ha4yMHatoT BUOpU-
poBaTb B YHUCOH, TO €CTb CTAHOBATCS KOrepeHTHbIMU. Bon-
HOBble GYHKLMM BCEX aTOMOB MepekpbiBAOTCS, NOSTOMY B
KakoM-TO cMmbicrie KBO HanoMuHaeT rMraHTCKuUin «CBepX-
aToM», MPUYEM BCe COCTaBASAIOLLME ero OTAe/IbHbIE aTOMbl KO-
nebnoTcs B yHMCOH. CyuiectBoBaHMe 3TOr0 HeOObIYHOIO COo-

3HAKU BYAYLUETO

CTOSIHMS BellecTBa npeackasann InHwTenH n bose ewe B
1925 roay, Ho npowno 70 net, npexae 4yem B 1995 rogy Kb3
Obl1 HaKoHeL, nonyyeH B nabopartopusx MaccadyyceTcckoro
TEXHONOrMYECKOr0 NHCTUTYTA 1 yHMBepcuTeTa Konopano.

BoT kak paboTaeT TenenopTralMoHHOE yCTpolcTBO bpaa-
1 1 ero KomaHabl. HaunHaeTcs Bce ¢ Habopa cynepxonon-
HbIX aTOMOB pybuans B coctossHuM KB3Q. 3atem Ha KB3 Ha-
NpasfsioT Ny4yok aTOMOB BCE TOro e pyouans. ATOMbl nyy-
Ka TakKXe CTPeMATCa NepenTn B COCTOSAHME C CaMO HU3KOM
3Hepruen, No3ToOMy OHM COHPACLIBAIOT U3NULLKMA 3HEPTUN B
BUAE KBAHTOB CBeTa. [1ony4yeHHbI Takum 06pa3omM CBETOBOWA
Jy4 NOCbLINAKOT MO ONTOBOJIOKOHHOMY Kabento. MpumevaTenb-
HO, YTO 3TOT Jlyd COOEPXUT BCIO KBAHTOBYIO MHMOPMaLMIO,
HEeo6X0AMMYIO 19 ONMMCaHUS NMEePBOHAYasIbHOIO Myyka BeLle-
CTBa, TO €CTb MHMOPMALMIO O PACMONOXEHNMN U CKOPOCTU
BCex ero atomos. [ponasa no kabeno, CBETOBOW Ny4 nona-
naet B yxe apyroi KB3, koTopblii npeBpaLlaeT ero B nepBo-
HayasnbHbIA NOTOK BELLECTBA.

OTOT HOBbIN METOZA, TenenopTaLmn y4eHble CHNTAIOT 4pes-
BblYaliHO MHOroo6ellaloLwmm, Tak Kak B HeM He 3a4enCcTBO-
BaHa 3anyTaHHOCTb aTOMOB. HO y 3TOro meTtoga ectb CBOU
npo6nembl. OH O4eHb XEeCTKO onpenenseTrcs CBOWCTBaMMU
KOHAeHcaTa bose — JlHWTelHa, KOTOPbIA 4Ype3BbliHaliHO
CNOXHO nonyy4nTtb B nabopatopuun. bonee toro, KB3 obna-
[aeT [OCTaTOYHO HEeoObIYHLIMU CBOCTBAMU N B HEKOTOPbIX
OTHOLLEHNsIX BeaeT cebs Kak OAMH rMraHTckuii atoM. Heobblu-
Hble KBaHTOBble 3P eKTbl, KOTOPbIE MOXHO HabNAaTb TONb-
KO Ha aTOMHOM ypoBHe, B KBEQ B NpuHLUMNE MOXHO YBUAETb
HEBOOPYXEHHbIM rna3om. Korga-1o 3TO cymMTanocb HEBO3-
MOXHbIM. <...>

Moxem nn Mbl ckadaTb C y4eTOM BCEro A40CTUIHYTOro, Kor-
[a e Mbl caMn NOJly4MM BO3MOXHOCTb TENENOPTMPOBATLCA?
B 6nuxanwmne roapl GU3MKN HaALEKTCH TenenopTvpoBaTb
CNOXHble Monekynbl. [locne 3Toro HeCKOSIbkO AeCATUNeTni
HaBepHsaKa yhaeT Ha pa3paboTky cnocoba TenenopTaumu
OHK nnun, moxeT 6bITb, Kakoro-H1Moyap supyca. MNpotme Te-
nenopTaumn YyenoBeka — B TOYHOCTU KakK B PaHTaCTUHECKUX
dunbmax — TakxKe HeT HUKaKuUX MPUHLMNnanbHbIX BO3paxe-
HWIA, HO TEXHUYECKMEe NPOBIEMbI, KOTOPbIE HAA0 NPEOAONETb
Ha NyTW K N0A0OHOMY AOCTUXEHMIO, MOPaxatT BOOOpaxeHue.
Moka ong Toro, 4ToObl 4OOGUTLCA KOrePEHTHOCTUN KPOLLIEYHbIX
CBETOBbIX POTOHOB M OTAESbHbIX aTOMOB, TPEBYIOTCH yCunus
nyyqwmnx pusmndecknx nabopatopuii mmpa. O KBaHTOBOW KO-
repeHTHOCTM C y4acTMeM peasibHbIX MakpOCKOMMYECKMX
00ObEKTOB, TakuXx, Kak YenoBeK, Peyb Nnoka He MAET 1 eLLe OoN-
ro uatm He 6ynet. Ckopee Bcero, NponaeT Hemano crosne-
TUI, Npexae YeM Mbl CMOXEM TeNernopTUpoBaTh OObIYHbIE
npegMeThbl, ecnn 3To BOOO6LLLE BO3MOXHO.
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HOBbIV FEH PAKA

l'eH, rnosomka KOTopo-
ro MOXeT oTBe4aTh 3a
L106PYIO r10JI0BUHY CIy-
4aeB 3/10Ka4eCTBEHHO-
ro rnepepoxaeHus Kie-
TOK, o06Hapyxuan
LUBEACKMNE YHEHbIE.

«Molecular Cell», 27
deBpansa 2009 rona

B 3 apy6exXHb X nao6opaTopwuyax

O HKOJTOMM CHUTAIOT, YTO reH p53 — oAvH 13 rnaBHbIX B 60pb0e C pakoM. VIMEHHO OH KOHTPONIMPYET, cymena an
KfeTka ncnpaBnTb 3amedeHHoe nospexaeHve AHK, a ecnu HeT, TO OTA@H K ell NprKa3 Ha CaMOYHUYTOXEHME.
Korpa noBpexaeH cam 3TOT FeH, TO MEXaHN3M KOHTPOSS HapywaeTcs. CuMtaeTcs, YTO NOIOBMHA Cly4YaeB paka CBsi-
3aHa C nospexzaeHnem p53.

YyeHble 13 CTOKrosibMckoro KoponeBckoro yHuBepcuteTa 00HapyXunm, 4To paboTy p53, B CBOK o4yepeb, KOH-
TponupyeT reH Wrap53. OH koampyeT aHTUCMbICNoBYIO PHK, koTopasi cnoco6Ha 6710KMpoBaTh Tak Ha3blBaeMblii
5’-HeTpaHcnnpoBaHbili pparmeHT MPHK. A kak 6bl710 M3BECTHO paHee, MMEHHO GrokMpoBaHMe 3Toro dpparMeHTa
npuBOAMT K ycuneHuto cuHtesa 6enka P53. NHbiMn cnoBamu, reH Wrap53 dakTnieckn KOHTPOMPyeT cuHTes 6ern-
Ka, KOTOpbIN 3alumLLaeT OpraHn3mM OT PakoBoW kneTku. MNMonyyaeTtcs, 4To, ecnu nospexaeH Wrap53, gaxe HopManb-
HOCTb reHa p53 oTHIOAb He rapaHTUPYeT PaboTy CUCTEMbI 3aLLMTLI. Tak y OHKOJIOrOB NOSIBUIACh HOBas MULLEHb A1
BO34ENCTBMS IEKAPCTB.

A 'y BUOXMMMKOB — MOBOZ, 33lyMaTbCsl HaA, POJIbI0 @aHTUCMbICNOBbLIX PHK B perynupoBaHumn Xusnu knetku. «Ectb
nonospexus, 4to Takme PHK KoHTponvpyloT paboTy Kaxaoro natoro reHa. Mbl nokasanu, 4To 3T1 Noa03peHnst Hebe-
30CHOBaTesIbHbI», — FOBOPUT y4acTHULA paboTbl AokTop MapunaHHa dapHebo.

OCTPOTA
KJIELLULHEA KPABA

Bunomarepwman, conep-
XaLymvi 6pom, obecrie-
YyunBaeT KJ/eLuHsIM He-
KOTOpbIX KpaboB OT-
MEHHYIO MPOYHOCTb.

Robert M.S. Schofield,
rmss@uoregon.edu

B 3apy®6exHb X naobdopaTopwusax

K orga B criefyioLwmii pa3 Ha BalleM CTone okaxeTcst 6onbluoi kpad, Hanpumep Cancer magister, obpatute BHU-
« MaHune, YTO KOHYMKM ero HOr OTAenaHbl MPO3payHbIM U OYEHb MPOYHLIM MaTepUaNioM. A Ha KINELUHSX HUYero
nono6Horo HeT. Ecnu xe B3sTb paka-oTLleNbHMKa, TO MOA00OHbIM MaTepman MOXHO HaTU Ha KOHYMKax ero ManeHb-
KOV KNELUHW, KOTOPOM OH, KaK LUMnLuamMu, NoaxsaTbiBaeT NLLy 1 OTNPaBseT ee B poT», — AeNIMTCA CBOMM Habnoae-
Huem PobepTt Ckodung n3 OperoHckoro yHnBepcuteTa.

M3yyas cBoicTBa 3TOr0 NPO3payHOro Marepuana, yd4eHblii OTMETUI, YTO OH CONMPOTMBASETCS Pa3pyLUEHUIO B He-
CKOJbKO pa3 nyylle BCex OCTallbHbIX YacTel kpabbero Tena, a no TBepAoCTM B NoJsiTopa pasa NpeBOCXOANT Opr-
cTekno. MpuynHa NoHATHa — ManeHbkas KJeLHs OTLWeNbHUKa NpeaHasHavyeHa Ans TOHKOM paboTbl Y ee KOHYMKN
[OJIKHbI MIOTHO CMbIKaTbCs. Ecnv oHn GyayT noBpeXxaeHbl, pak He CMOXET MoAaxBaThiBaTb KyCOYKM NULLM. A Ha
60/IbLLON KNeLlHe, PaBHO Kak 1 Ha KNELLHSX KPYrHbIX KpaboB, cobofaTe TOYHOCTb HE06s3aTeNlbHO, BeAb OHU Cy-
Xar ons apobneHust nuuwm. XMMn4ecknin aHanma rnokasasi, 4To MaTepuan npeacrasnseT cobor Guononmmep ¢ 6onb-
1M copepxaHnem 6poma.

370 He nepBas Haxoaka Pobepta Ckodunpa. PaHee, n3yvas HACEKOMbIX, OH HAaXOAM NMOXOXNE CBEPXMPOYHbIE O1O-
mMartepuasnbl Ha XBanax 1 xanax. Mx xapakrepHas yepta — 60/bLIOe coaepXaHne TaXeNbIX ANIEMEHTOB, Takux, Kak
on, Xeneso unn UMHK. HOBbI OPOMUCTBIN NOAMMEP MOMOSIHUA KOINEKLMIO, KOTOPOI BCKOPE, HECOMHEHHO, BOC-
nosb3yloTCs BUOTEXHOOTN.

B 3apy®6e>xHb X naob6bopaTopwus4ax
CYAbBA l/l HTYUTMBHO Mbl NPEACTaB/sSeEM cebe aTOMHOE AP0 Kak KOMMaKTHbIN Liap 13 npo-
nﬂa’:gg:gro « TOHOB 1 HETPOHOB. O4HAKO YeTBEPTb BEKA TOMY Hadaf, Obliio 06HaPYXEHO, YTO

Oka3blBaeTcs, HeuT-
poH obnapaet 3ara-
J04YHOM CcrnocobHoC-
ThIO YAa/ISITbCS OT CBO-
ero si4pa Ha CToJib Or-
pPOMHOE paccTosiHue,
YTO U3BECTHbIE 9Aep-
Hbl€ CWJIbl HE MOryT
ero Tam yaepxarb.

«Physical Review
Letters», 13 deBpana
2009 ropa

Y HEKOTOPbIX NTIErKNX 3/IEMEHTOB €CTb HECTAOWIIbHbIE N30TONMbI, KOTOPbIE COBCEM HE CO-
OTBETCTBYIOT STOMY NPEeACTaBNAEHUIO. Y HUX HEUTPOH MOXET BbIATU 13 aapa U cO3aaThb
BOKPYr HEro Tak Ha3blBaeMOE rasio», — pacckasblBaeT JOKTop Bundpua HEpTepcxon-
3ep, koTopsbiin B 2005 roay BO3rnasus MOSIOOYI0 UCCen0BaTeNbCKyto rpyrmny no nyye-
HUIO 3TOrO ABMEHUS B VIHCTUTYTE S90epHOM XMMUM MarHLCKOro YHMBEPCUTETA UMEHN
WMoraHHa N'yteH6epra (PPI).

B 4ncno Takmx aK30TUYECKUX M30TOMOB BXOAUT 1 6epunnnii-11. B HeEM oauH HENTPOH
[OoJSXKeH co3gaBaTth rafio BOKPYr KoMMakTHoro sapa 6epunnusa-10. Bpemst xunsHn 6e-
punnus-11 HeBeNMKO, MeHee CekyHfbl, MO3TOMY MCCNeaoBaTb Takol U30TOMN KpainHe
CJI0XHO, Tem Bonee YTo CyauTb O CTPOEHUM SApa NPUXOANTCS NO KOCBEHHBIM AaHHbIM, BE[lb HET CNOCOO0B NPOBECTU
npsimble nameperns. OgHako COBPEMEHHbIe Nla3epHble TEXHOOMM No3BoNUAM rpynne HépTepcxonaepa 3arisaHyTb
BHYTPb 94pa. M TaM OHM 0BHapyXunM HEYTO He CorsacyloLeecs C COBPEMEHHON SAepHOM PU3MKON: pacCTosiHME OT
rano Ao NOTHOro ocTaTka cocTaBnseT 7 pemMTomMeTpoB. Paanyc xe aToro octaTtka paseH 2,5 demtomeTpa, TO ecTb
HEeWTPOH yaaneH oT Gnmxarnero HykjioHa Ha 5 GemMToOMEeTPOoB. A CUIbHOE B3aUMOENCTBME, KOTOPOE COOMPAET HyK-
JIOHbI B AP0, AENCTBYET TOIbKO Ha PacCTosiHUK B 2—3 GemMTOMEeTPOB.

Y106bI HEe Npeanonaratb HaIMYME KaknX-TO HEM3BECTHBIX HAYKe CWJ, HEMELIKME Y4eHble CBaNvN BCE Ha KBAHTOBO-
MexaHuyeckme ad@ekTbl: eciv paccMaTpuBaTh Kaxaylo HYacTuly B BUOE BOSIHOBOW (YHKLMM, TO MOXHO 3aMeTUTb
NPOTSXXEHHbIE «XBOCTbI» pacrnpeneneHns nioTHOCTK 3Ton GyHKumn. OHM-TO 1 NonapaloT B 0651acTb AEACTBUS CUJb-
HOro B3aMMoAeNCTBMS. TO eCTb C KaKO-TO BEPOSITHOCTBIO 3TW CUJIbl HA HEMTPOH AENCTBYIOT, C KAKOW-TO HET, a TO4Hee
HUKTO HMYEro noka ckasaTb HE MOXET.

B 3apy®o6exH b X nao6opaTopwusax
CNACUTEJIbHASA B akuyHa, Kak npaswno, — 6enok. Monas B xenyaokK, OH OyaeT, Ckopee BCEero, pacLuernieH nuiesapuTenbHbiMu dep-
BALUIIJIA MeHTamu Ha cocTasnsioLume. NoaTomy BakUMHY MO0 BBOAST B KPOBb, MO0 3aK/IOHAIOT B 3aLLUMTHYIO 060/04Ky. B

3akno4nB BakUunHy B
MOJIOYHOKMCIYIO 6ak-
TEPUIO, aMEPVKaHCKNe
y4eHble cymenu crnac-
TV MbILLIb OT CUBUPCKOV
S13Bbl.

Todd Klaenhammer,
klaenhammer@ncsu.edu
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KayecTBe Takoi 060/104kM yyeHble 13 yHnBepcuteTa CeBepHoli KaponunHbl BO rnaee ¢ AOKTOpoM Tonom KnsitHxamme-
poM peLunv ncnosb3oBath baktepun Lactobacillus acidophilus, koTopkle XuBYT B MOJIOKe, TBOpore u liorypTte. Cunta-
€TCS, YTO 3TO 0YEHb Mone3Hble HakTepun, a Byayyn, Kak BUOHO U3 Ha3BaHUS, NIOOUTENSIMIN KUCNOM cpefibl, OHW Gecnpe-
NSATCTBEHHO MPEOAOSIEBAIOT XENYyA0K 1 AOCTUraloT KULLEYHMKA.

BoT T 6akTepun ameprkaHcknue 61oNorv U Harpy3wunm aHTUreHom Bo3byamnTensi CMOMPCKOI S3Bbl, @ MOTOM CKOpP-
MWIM 3apPaXeHHbIM MbllaM. bakTepum ocTirany MbILUMHOIO TOHKOTO KULLEYHMKA, BbIAENSAN TaM COAepXKalLMncs B
HKX GeNok 1 B pesynbTaTe BO30YXaanu AeHOPUTHbIE KIIETKU UMMYHHOW CUCTEMbI. Te BKoYaIN COOTBETCTBYIOLLYIO
LLenoyKy 3almThl, Y MbILUW BbI3AOPaBAveanu. lpuyem genanv oHM 3TO HUYYTb HE XYXe, YEM KOHTPOJIbHbIE 3BEPbKM,
KOTOPbIM BaKLMHY BKasbiBaIM B KPOBEHOCHBIN cocyf,. «Mbl HaAeemcsl, 4TO C UCMOJIb30BaHNEM MOMIOYHOKUCIIbIX Gak-
Tepwuii yoacTcs co3aath Liesblii KOMMIEKC Cbefl0OHbIX BakLUMH OT Pa3fivyHbIX BUPYCOB 1 GakTepuin», — roBOpUT LOK-
Top KndaiHxammep.



OBbEMHbINA A3
MUKPOCKOMA

YBunetb knetky cpasy
CO BCexX CTOPOH 103BO-
n9eT Mukpokamepa,
M3roToBJIEHHasi ame-
PUKAHCKUMU YHEHBIMU.

Mpecc-cekpeTtapb David
F. Salisbury,
david.salisbury@
vanderbilt.edu

B

3apy®6exHb X nao6bopaTopwusax

ToObI CO34aTb TPEXMEPHOe 13o0paxeHre MMKPoobbeKTa, yHeHble U3 yHeBepcuTeTa Banaep-
OunbaTa BO rnase ¢ AoueHToM Kprcom SHeTonynocoM BbITPaBWIv B MOHOKPUCTasIE KPeM-
HKs yrnyonerve. Mockonbky Npu TPaBiaeHWW Takoro Marepuana pasdHble MI0CKOCTU KpUCTamn-
4eCKOW peLleTKn pacTBOPSIOTCS C Pa3HON CKOPOCTBIO, 3TO YrybieHne NpuHano GopmMy YeTbipex-
rpaHHon nupamuasl. CTeHKM NpaMuabl NOKPbIN CNosiMu 30510Ta unm cepebpa, Npyaas UM CBOM-
cTBa 3epkana. NomMeLleHHbIV B yrnybeHne MMKpooObekT (HanprmMep, nokasaHHast Ha GOTOo Mbllb-
Lila NoACOJIHYXa) OTpaxaeTcs OT 3epKasibHbIX CTEHOK, 1 UCCneaoBaTesb BUONT ero Co BCex CTOPOH.
CnipaBen/IMBOCTY Paay CTOUT OTMETUTb, YTO Takme YCTPOCTBA YXKe MPUMEHSNIN A1t U3YHEeHUst HaHo4acTumL,. A rpynna
flHeTonynoca BnepBble NCMOJIb30BasIa MNIACTUHKY C MMpaMmUaKammn pasHbiX pa3MepoB AJ15 U3YHeHUSs XXUBbIX MUKPOOP-
raHM3MOB. «3TO YCTPOMCTBO OT/IMYHO MOAXOAUT AS UCCNEA0BaHNS AMHAMUYECKMX MPOLECCOB B XMBbIX KieTkax, Mo-
CKOJIbKY MO3BOSIAET CNEeAUTb 3a HUMW B TPEXMEPHOM MPOCTPaHCTBE. Hanpumep, Ham yaanock NPOCAeanTb MyTb LiEH-
Tpvoner BO Bpems AeneHusi», — pacckasbiBaeT Kpuc AHetonynoc. Ero konnera Amutpuin Mapkos nnaHupyeT nay-
4nTb gedopmMaumio KNeTku Nog, AaBieHnemM, KOTopoe co3aaeT MUKPOCKoNMYeckas CTpyika Bogpbl.
Jenatb yrnybneHns B KDEMHUM HEQOPOrO, a UX Pa3Mep MOXHO MEHSTb B LUMPOKUX NPeaenax, 4To Nno3BosiseT uc-
cnepoBath pa3HoobpasHble OOBLEKTHI.

NPO3PA4HbIN
HATPUIA

Mo BbICOKMM paasrie-
HUemM HaTpuii Tepsiet
npoBoOAMMOCTb U CTa-
HOBUTCSI MPO3padyHbIM
— 06HapyXun y4eHble
n3 KHP, ®PI n CLLIA.

Artem Oganov,
aoganov@
notes.cc.sunysb.edu

B 3apy®o6exHb X nao6opaTopwusax
eTaslyl He MOXET ObITb MPO3PaYHbIM NMOTOMY, YTO €ro aTOMbl CBA3aHbl META/IMYECKOWN CBS3bi0. BaneHTHbIe anek-
TPOHbI 060OLLECTBASAIOTCS, SNIEKTPOHHbIE YPOBHU PACLLENIAOTCS, U BCeraa HanaeTcs Takon 9/1IeKTPOH, KOTo-
pomy A5t nepexofa Ha APYroil ypoBEHb XBATUT 3HEPrM caMoro cnaboro kBaHTa ceeTa. ViHaye ob6cTouT aeno y ama-
JIEKTPUKOB: OHW MOFYT MOM0TUTb TOJIbKO TAKOM KBAHT CBETA, KOTOPbI/ NepedpoCcUT 3NEKTPOH Yepes 3arpeLLeHHYo
30HY. [Mo3aToMy Npo3payHble AN3NEKTPUKM ObiBatoT. Tenepb NosiBUNICS NPO3payHbili HATPUIA; B ANA1EKTPUYecKoe Co-
CTOSIHME Y4eHble NepeBENN 3TOT METaIT OPUrMHaSIbHBIM CMOCOOOM: C NMOMOLLILIO BLICOKOMO, 2 MAH. aTM., [aBIeHUs.
HeobblYHOCTL 3TOr0 cnoco6a COCTOUT B TOM, HTO BbICOKOE AaBreHne, HA060POT, NeEPeBOAUT BELLLECTBO B NPOBOAS-
Lee cocTosiHMe. [pumep — MeTannnyeckunin BOAOPOL, B LieHTpe Konutepa n CaTypHa. MNoaTtomy, korga Ma AHbMUH 13
LIsannunHckoro yHnMBepcuTeTa Beickasan 3Ty Uaelo, oHa Bcex o3agadmna. OgHako notom Aptemy OraHoBy 13 yHUBEP-
cuTteTa wrata Hbto-Mopk B CTOHN-BPyK yaanock NOCTPOUTL NPOCTYIO XMMUYECKYIO KapTUHY siBneHns. Okasanoch, 4To
npw AaBneHNN B HATPUK OOMKHA BO3HMKATb HEOObIYHASA CTPYKTYpPaA: BaNIEHTHbIE 3NIEKTPOHbLI COBMPAIOTCS B MPOCTPaH-
CTBE MEeXy aTOMamMu HaTpus 1 NONy4aeTCs HeYTO BPOAE MOHHOMO KpUcTasnaa, B KOTOPOM POJib @HMOHOB BbIMNOSHAIOT
3TV COOPaBLUMECS 3NEKTPOHbI. DKCNEPUMEHTbI NMPY BbICOKOM AaBeHNN, NpoBeaeHHble Muxannom Epemuom ns Ux-
ctutyta Makca MNnaHka NnoaTBepaAnn: Npu 2 MH. aTM. HaTPWUIi CTAHOBUTCS MPO3PaYHbIM 1 KpacHbIM, Kak pyouH. Pac-
YeT NpeaCcKasblBaET, YTO NPUY AaslbHENLLEM MOBbILLIEHWN AaBNEHNUS A0 3 MIIH. aTM. OH 6yaeT 6ecLBeTHbIM NMPO3PaYHbIM
KaK CTeKJI0 MaTepuasniom.

NJIATUHOBASA
HUTKA

AJ19 TonanBHOro
QJIEMEHTA

LnviHHasi HaHOMPOBOJIO-
Ka ro3BosISIET KAYECTBEH-
HO U3MEHWTb TOM/INBHbIV
3/IEMEHT, CHUTAKOT Mate-
puasiosens n3 CLLA.

«Nano Letters», 11
mapTta 2009 ropa

B 3apy©o6exXHb X nao6opaTopwus4ax
[OVH N3 9N1eKTPOJOB COBPEMEHHbBIX BOAOPOAHbIX TOMIMBHbIX 3/1IEMEHTOB COCTOUT 13 Yrinepoaa, Ha KOTopblil HaHe-
CeHbl HaHOYaCTULbI NIATUHOBOIO kKaTannaartopa. HeynobCcTBO 3TOro peLleHrs 04eBUOHO: AByxda3Has cuctema,
BeLLLeCTBa PasfinyaloTcs No XMMMYECKUM 1 puanyecknm ceoicteam. B obLuem, pelueHre He ontumansHo. Ho apyroro
HeT, pasBe 4TO AenaTtb 3NEKTPOS, U3 YACTOW NiaThHbl. A 3TO JOPOro.

YyeHble n3 Poyectepckoro yHMBepcuTeTa Bo rnase ¢ npodeccopom Ixernmcom Jn Hawnm Bbixod. MeTtogom anek-
TponpsaaeHus (CM. «<Xnmuio 1 xn3He, 2008, Ne 11) oHM Hay4MnMCb co3aaBaThb NAATUHOBYIO CAHTMMETPOBYIO HAHOMPO-
BOJIOKY — B TbiCAYYy pa3 A/MHHEN, YeM nobas MeTanamyeckasi HaHOMPOBOJIOKA, CO3AaHHas Ao cux nop. M3 Takmx
NMPOBOJIOK YXXe BO3MOXHO CAeNnaTh 3/1eKTPO/, C J0CTAaTOYHO 60JbLLOW NMOBEPXHOCTbIO, YTOOLI OH paboTasn B kayecTse
KaTanmM3aropa, Ho B TO Xe BPEMSsi C HEro MOXHO ByneT cobupaTb 31eKTPUYECTBO 63 NCMOIb30BaHNS OOMOHUTENb-
HOW NMOAJIOXKW. «[Jo cux nop noau He oymann 06 MCMonb30BaHUM 3MEKTPOAOB M3 HAHOMPOBOJIOKM MOTOMY, YTO HEe
ymenu ee aenatb. Mbl M3roToBUIM HAHOMPOBOJIOKY U TENEPb CO34aEM TOMIMBHBIN 3NIEMEHT C TakUM 351EKTPOLAOM», —
rosopuT npodeccop Jin.

NPEOBPA3Y4 CO,

lNpeBpaTnTb BAAXHbLIV
YI/IEKUC/IbIV ra3 B Me-
TaH C NOMOLLbIO CBETAa
U Katanamsartopa cyme-
7 aMEPUKAHCKNE XU-
MUKU.

Craig Grimes,
cgrimes@engr.psu.edu

B 3apy®o6exHb X nao6bopaTopwuns4ax

rNMeKnchnbli ra3 0ObsBEH MMaBHbIM Bparom 4esoBevyecTBa, 3arpa3HuTesieM atmMoc-
q3epbl, Nno BPpeOHOCTU YyTb /I HE NPeBOCXoAdLLInM yrapr||7| ras3 unam okcug asora.

HeynvBnTenbHo, 4TO Ha 60pbOY C HAM NOAHUMAIOTCS TyYLINE YMbI P Pl s
yenoBeyecTBa, Npeanaras ynaenveaTb ra3 M3 AbiMa TenioBbiX 5% z qéi_g'jl-r # Scu =0
CTaHUMI 1 BbIXJIONHbLIX TPYO aBTOMOGUNEN 1 BCAHECKUMM CMOCO- gy T :,_,j‘_* e
6amun yTunnanpoBaTb. CamMble yMHblE COBETYIOT 3aKaynBaTb €ro B Conxue J" r‘: - L - -2
noaseMHble XpaHunuiLa. bonee nparmaTnyHble CHMTAIOT: UM HAA0 o= ® B

KOPMUTb BOOOPOCAN. A XUMNKK U3 [1eHCUIbBAHCKOro YyHMBEPCU- s .

TeTa BO rnaee ¢ npodeccopom Kpeirom MNprmMcom XoTaT 060p0oTUTb MPOLLECC BCMATb & -
1 NpeBPaTUTb YIIEKUCTbIN ra3 B OpraHnyeckoe Tonaveo. Nomoyb M B aToM aene
nomxkHo ConHue. Takum 06pasom, OLHOBPEMEHHO ByayT pelueHbl 06e npobnemsi
rno6anbHOro NOTENAeHNs — YTUAN3NPOBaHbl 1 MAPHUKOBbLIN a3, 1 SHeprus, KoTo-

PYIO MPUHOCUT Ha MIAHETY COMHEYHbIN CBET.

B kayecTBe kaTanmsatopa y4eHble B3sIM HAHOTPYOKM U3 AMOKCUAA TUTAHa, Ha MOBEPXHOCTU KOTOPbIX PACMOSIOXM-
JIN HAHOYaCTULBI Meay 1 NnaTuHbl. Juokcna OTANYHO nornowaeT ynbtpadmnoneT, Mmeap NOMOraeT emy JIOBUTL eLue U
BUOMMBIV CBET, a NfaTnHa NPOBOAMT Peakumio Mexay MosnekynamMm yrnekncrioro rasa 1 Boasl. Ha Bbixoge nonyyaroT-
CSl KUCJIOPOA, U METaH.

YyeHble 3anasnv B amnyfie katannusaTop, Yriekucsblli ra3 1 napbl BOAbl, a 3aTeM BbICTaBWU/IM €€ Ha COJIHEYHbIN
cBeT. OnbIThbl NOKa3aan: OAUH rpaMM HaHOTPYOOYHOro katanmsatopa gaet 160 MMKponuTpoB MeTaHa B Yac. He-
MHOr0, KOHEeYHO, HO 3T0 B 20 pa3 6osiblle, YEM ECJIM UCMOJIb30BaTb TONLKO ynbTpaduonet. Mporpecc Hannuo, 1
3HepreTUYecknin pecypc — GecnnaTtHbIi.

Cu

Beinyck noarotoBun kaHampoat ¢usnko-matematnyeckmx Hayk C.M.Komapos

17

«XUMUS N Xn3Hb», 2009, Ne 4, www. hij.ru



buoras
U norteryieHue

C.M.Komapos TEXHOJIOr'MX U NPUPOOA

Mpobnema anbTepHaTUBHOW 3HEPreTUKM, B YaCTHOCTU, UCMOMb30-
BaHVS BO30OHOB/ISIEMbIX PECYPCOB BbI3blIBAET TeM O0osblUue UHTE-
peca, 4em Bce bonee o4eBMaOHbIM CTaHOBUTCS (akT rnodanbHOro
rnoTenneHus.

Tonbko 4T0, B MapTe 2009 roga, B KoneHrareHe npoLuia Mexay-
HapoaHas KoHdepeHuus, Ha koTopor 2500 neneratos 13 80 ¢ nuLwLI-
HUM cTpaH GOMbLUMHCTBOM FOJIOCOB MPUHSIN LLIECTb KOYEeBbIX
npeasapuTeNnbHbIX PEKOMEHAALUMA. Hke Mbl MPUBOAVIM KpaTKyHO
BbIOEPXKY N3 HUX.

«MocnegHve HabMOAEHNS NMOATBEPXKAAIOT: SMUCCUS MapPHUKO-
BblX ra30B BO3pacTaeT B COOTBETCTBMM C XYALLMM U3 BO3MOXHbIX
cueHapveB UK gaxe ewe ObicTpee. Knumartmyeckas cuctema
BbILLISIA 32 PAMKUM ECTECTBEHHbIX KOnebaHuii napaMeTpoB, B KOTO-
pbIX 6bINK chOPMUPOBaHBLI COBPEMEHHbIE COLMalbHas 1 3KOHO-
Muyeckas CUCTeMbl. DTV NapameTpbl BKOYaIOT B cebs rnodanb-
HYIO CPeHIO TeMnepaTypy NoOBEPXHOCTU MIaHETbI, NOBbILLIEHWE
YPOBHSI MOpS, AMHaMUMKY OkeaHa 1 NleHMKOB, 3aK1C/IeHE okea-
Ha 1 3KCTpemarsibHble KnmmaTuieckmne cobbitns. CyLLecTByIOT ce-
PbEe3HbIE OCHOBAHUS CUYNTATb, YTO OTMEYEHHbIE TEHOEHLMN YCKO-
pATCA 1 NPUBEAYT K MOBbILUEHNIO PUCKa BHE3ANMHOIO UM HEBO3B-
paTHOro 3MeHeHust knmmaTta. HeT n He MoOXeT 6bITb OnpaBaaHNS
6e34eliCTBUD, MOTOMY YTO Y HAC €CTb MHOXECTBO CPeACTB U Nnoa-
XO[0B: 9KOHOMMYECKNX, TEXHONIOMMYECKNX, NOBEAEHYECKNX, Y-
paBfeHYeCKMX, KOTOPbIE CMOCOOHbI 3DPEKTUBHO NPOTMBOCTOATh
M3MEHEHNAM KnumaTa. OfHaKO MX HYXXHO SHEPTMYHO U LUMPOKO
MCMoNb30BaTh 4J19 NPOBEAEHUS CoUMalibHbIX U3BMEHEHWUM, Heob-
XOONMbIX 151 nepexoaa K 6e3yrnepoaHoin aKOHOMUKe». Taknum 00-
pasoM, yHacTHUKN KOH(EepPeHLMM NOSIHOCTbLIO NOAAEPXMBAIOT M-
rnoTesy aHTPOMOreHHOro NoTEMNIEHMS.

EcTb 1 anbTepHaTUBHOE MHEHME, KOTOPOro NPUAEPXKMBAIOTCA HE
TONbKO MHOIMe y4yeHble (B TOM YMCNEe Takme N3BECTHbIe, Kak PU3nK
®pumeH JaricoH, akagemukn PAH meteoposnor 0.A.N3paanb, reo-
rpad B.M.KoTnskoB), HO 1 nonutnyeckne aearenn. Hanpumep,
YeLuckmin npe3naeHT Bawnas Knayc B To Bpems, kak B KoneHrareHe
YHaCTHUKN KOH(EPEHLMM 0OCYXOanM aHTPOMOreHHble BbIOPOCHI
NMapHUKOBbLIX ra3oB, co3gan «Mpaxckunin kny6» oas 3awmTbl rmno-
Te3bl 0 ECTECTBEHHbIX NMPUYKMHAX rnobanbHOro notenneHus. Mo ero
MHEHWIO, HAKAKOI Hay4YHO ONCUMMNIIMHBI O KnuMaTe HeT, a Mud oo
aHTPOMOreHHOM XapakTepe ero M3aMeHeHus HaBA3blBaeT YesioBe-
4eCTBY 3KCMepTbl, KOTOPbIE 0O6CNYXNBAIOT BANSTENbHbIE FPYMMbI,
paccuUnTbIBaloLIME VUCMOMb30BaTh NPobaemMy KimMmaTa s UsBne-
YeHus NpuobINen B BUAE AMBUAEHAOB OT TOProB/M KBOTaMM Ha BbIO-
pPOCbI NAPHMKOBBIX ra30B, NPOABMXEHUS allbTEPHATUBHOW 3Hepre-
TUKU 1 NPOM3BOACTBA Buotonnvea. JeicTBUTENbHO, HU OJ1S KOro
He CeKpeT, YTO celryac NPOM3BOACTBO SHEPIUM aNlbTEPHATMBHBIMU
MeTodamMn 06X0AMTCS J0POXKe, HEXENN MPU UCTONb30BaHUN He-
&TW, NPUPOAHOIO rasa uUnn ypaHa, a 4Tobbl 06ecneynTb COOTBET-
CTBYIOLLMM NPEanpUaTUSM PeHTabeNbHOCTb, MPaBUTENBCTBA MHO-
rMX CTPaH BbIMNIa4nBatoT M BCEBO3MOXHbIE CyOCUaMM U OoTaLum,
YTO HECKOJIbKO 3aTEMHSIET 9KOHOMUYECKUI pe3ynbTaT UX OesaTeslb-
HOCTM, a CaMy 9KOHOMUKY AeniaeT HeYyCTOMUNBO.

OpHako ecTb 9HepProHOCUTESb, AOCTYMHbIV 6€3 BCAKMUX AOTaLMNA,
MCMOJIb30BaHNe KOTOPOro MO0 Obl MPUHECTU BbIFOAY Kak B 9KO-
HOMUKE, Tak 1 B Aefe 3almTbl OKpyXKatoLLen cpeabl. 1o 6uoras,
OCHOBHasi KOMIMOHEHTa KOTOPOro — MeTaH, obpasyloLlmiica npu
pPa3foXeHNN OpraHNYecknX BELLECTB B aHadPOOHbIX YCIOBUSIX, TO
€CTb B OTCYTCTBUM K1cnopoAa. [1o HegaBHeEro BpeEMeHM ero OCHOB-
HbIMW UCTOYHUKaMM ObININ OTXOAbl: HABO3 AOMAaLLIHErO CKOTa, CTO-
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KW MPOMBILLINIEHHbBIX MPEANPUSTUA, ObITOBO MyCOP M 0Ca[KM CTOY-
HbIX BoA,. Ceiyac K HUM A06aBUAMCh Tak Ha3blBaeMble 3HepPreTu-
YeckKue pacTeHUsi, KOTOPbIE CrieumanbHO BblipalLMBatoT OJ1s nocre-
Oyouero copaxmeaHmsa 1 nonydeHns éuorasa. MNpo atmn pacteHus
— pas3roBop 0CcobbI, a 4TO KacaeTcsl OTXOAOB, TO, MOCKOJIbKY KX
Tak 1 Tak NpUXoauTCs nepepabdaTbiBaTb, MONMYyTHOE NU3BMIEYEHME FO-
pIOYEro OKa3bIBaAETCH HEKUM A0MOSHUTENBHBIM 6OHYCOM. ECnmn e
npaBbl CTOPOHHWUKM MMMOTE3bl aHTPOMOrEHHOMO NOTEMNIEHMS, TO YTU-
nm3aums MeTaHa nonesHa ans 60pbobl ¢ rnodasnbHbIM N3MEHEHN-
eM knmmara. Beab no cteneHy NapHMKOBOCTY OH pa3 B ABaALaTh
NPEeBOCXOAUT YrNEKMCIbIV ra3 (CHMTAEeTCS, HYTO NMPU KOHLEHTPaLmm
B 200 pa3 MeHbLLEN, HEM Y YIIEKUCIIOro rasa, MeTaH obecrneuyvsa-
eT 19% napHukoBoro addekTa), a CBA3aHHbIE C OTX0O4aMM OeATESb-
HOCTW YenoBeka Bblbpochkl 3Toro rasza coctaensatoT 10—15% ot ec-
TECTBEHHbIX.

O ToM, Kak Haao nosiydaTb M UCMONL30BaTh Guoras, «Xumms um
>KM3Hb» Nncana He pas 1 He gga (cMm., Hanpumep, Ne 12 3a 1983,
Ne 1 3a 1988 roa). HanoMHMM BKpaTLLEe NPUHLMMN YCTPOMCTBA YC-
TaHOBKW. Broras obpa3syeTcs B ABa atana. CHavana 6akrepumn npe-
BpaLLAlOT YrneBoabl, Oenkm 1 Xupbl B OpraHN4eckue KUCHOTbI
(MacnsHylo, NPOMMOHOBYIO, YKCYCHYIO 1 Apyrue). MNonyTHO nony-
yalTcsa BOOOPOA, CNNPTLI, YreKUCnbli ra3, ammmak, cepoBo0-
poa 1 Oopyrve Beulectsa. 3aTem B pabOoTy BKIIOYAOTCS Apyrve
MUKPOOPraHMaMbl — MEeTaHOOpasylolMe apxen, — KOTopble 1
3aBepLUaloT NPoLLeCC M1UHepanuaaumn. To ecTb A1 CTabubHOM
paboThbl peakTopa HyXHO 60sbLLIOEe PasHOOOpasne y4HacTBYIOLLMX
MWNKPOOPraHnM3mMoB. HekoTopas 4acTb OTXO40B MHOrAA OCTaeTcs
HepasfIoXXEHHOW, 1 U3 Hee NOoJy4aeTCs HEersioxoe yaobpeHue.
Bbixogpl 6uorasa yacto gocturaiot 5—15 kybomeTpoB Ha Kybo-
MeTp nepepabdaTbiBaeMOl OpraHnku.

Becb npouecc naeT B METAHTEHKE UM aHA3POOHOM peakTope,
B KOTOPOM MMEIOTCS YCTPOICTBA OJ1s OTBOAA ra3os, nepemMeLuu-
BaHUsi CMEecu, NoJayn HOBOrO Chipbs U yaaneHus nepepaboTaH-
HOro ocagka. MetaH cocTaBisieT OT MOJIOBUHbI OO ABYX TPETel
o6bema nosydyaemoro 6uorasa, octanbHOe — YrfIeKUCIbIA ra3 u
Mn3epHbIE NMPUMECK: CepOBOAOPOA, BOOAOPOA, KMCIopoa, as3orT.
IATOT ra3 MOXHO CXe4b Ha MeCTe, a MOXHO OYUCTUTb U HaNpPaBuUTb
B ra3oByl0 CeTb MO0 pacdacoBaTtb No HannoHam. CyuiectsyeT
BO3MOXHOCTb MCMOJIb30BaTb N METaH, U YrNekUCbIi ra3 COBMeC-
THO: O)191 3TOro 6uoras cneayeT HarpeTb C BOASHLIM MapoM, Mosy-
YMB CUHTE3-ra3, KOTOPbI 3aTEM NPEBPATUTb B CUHTETUYECKOE MO-
TOpPHOE TOMJIMBO.

O6beMbI e BO3MOXHOM 06614 Buorasa Benvku. Hanpumep,
B 1989 rogy cyToyHasi MOLHOCTb CTaHUMA O4YNCTKM MOCKOBCKMX
ropoackux ctokoB coctaensna 100 Teicay M3, a obliee Konuye-
CTBO MeTaHa, KOTOpoe MOXHO M3BJleYb M3 MOCKOBCKMX CBasloK
oueHvBanocb B 30 Mnpa. M® (CM. «XUMUIO 1 X13Hb», 1989, Ne 4).
He meHee MacluTabHbl BO3BMOXHOCTU Ce/bCKOro Xo3sanctea. M3
TOHHbI HABO3a MOXHO Mony4nTb 55 M® Grorasa ¢ cogepXxaHnem
MeTaHa 65%. Npu noronosbe ckoTa Ha 2007 roa no gaHHbIM Poc-
cTara (21,5 MAH. rosioB KPynHOro poratoro ckota, 16,1 MfH. cBu-
Helr n 21 MH. oBeL, 1 KO3) 1 NPOn3BOACTBE HABO3a 3TMMWN XNBOT-
HbIMW 32 BPEMS COAEPXKaHUS B CTOWMIE (COOTBETCTBEHHO 5, 1 1
0,5 TOHHbI), BCEPOCCUNCKNIA pecypc brorasa coctaBun bbl bonee
7 Mnpa. M2, 3To npuMepHo 2% OT BCEro rofoBoro rnotpedneHns
ronyboro Tonnvea Ha TeppuTopum Poccumn, obLieit CTOUMOCTbIO
oKono 23 mnpa. pybnen (ecnm cuntaTb B @BPOMNENCKUX LeHax, Oei-
CTBOBaBLUMX B Havyane 2009 ropa).



C.B.Kano)xHbin:
be3 nosmtmnyeckovi BoJin HUKaKowv bmora3oBov

MPOMBILLIEHHOCTU Y HAac He byaeT

HecmoTpsi Ha o4eBUAHYIO NMPUB/IEKATEIbLHOCTb
vaev npeBpalLeHnss OTX040B B A4OX0AbI, Mosy4ye-
Hue buorasay Hac He BbIrfisaguT rpoLBeTarLLeln
oTpacbio. Kak B COBETCKOE BpeMsl 3TUM 3aHUMa-
JINCb BHTY3MAaCTbl, Tak v cenvac. Yl gaxe peyv He
UAOET O TOM, 4TO 3TOT PECYPC MOXET UMETb
CKOJIbKO-HNOYAb BaxHoe 3Ha4YeHue. O ToM,
KakOBbl NepCrekTuBbl 6MOra3oBovi SHEPreTuku B
Poccun, Haliemy koppecrioHaeHTy C.M.Komapo-
By pacckasasi npogpeccop, AOKTOP XUMNYECKUX
Hayk C.B.KastoxXHbivi, BO3rnaBasoLLmnKi HarnpasJsie-
HUe aKkcrnepTmn3sl B Poccuiickor koprnopaumm

HaHOTEeXHOJIOMMA.

Cepeeii Baadumuposus, Hackoavko 000CHOBAHO
MHeHue, 4mo HUKAaKo20 0cob020 npoepecca ¢ uc-
noav3oeanuem 6uoeaza é Hawei cmpave Hem?

OTO MHEHVE OCHOBAHO Ha HEBEPHbIX
cBefeHunsax. Pan coopyXXeHuin no o4ncT-
K€ KOMMYHaJIbHbIX CTOKOB UMEIOT MeTaH-
TEHKN Ans cOpaxmnBaHmMs 0CaaKoB CTOY-
Hbix Boa. Bonee Toro, oHn npepycmat-
puYBalOTCA HALMMU CTPOUTENbHLIMU
HOopMamu 1 npasunamu. [eno B TOM, 4TO
NMPU OYUCTKE 3TUX CTOKOB C MOMOLLbIO
a’3poTeHKoB 06pasyeTcs 60NbLIOe KO-
4eCTBO OCazika, KOTOPbI HYXXHO 06e33a-
paxuvBaTtb 1 nepepabatbiBatb. MocKkonb-
Ky Npu aHaspobHOM BpOXeHUn cylie-
CTBEHHO MOBLILLIAETCS Temrnepartypa, B
OvorasHol yCTaHOBKE MOXHO MOAYyYUTb
yoobpeHue n ras gns oborpesa Tex xe
MEeTaHTEHKOB M MpPOYero Xxo3salicTea
CTaHUMM O4MCTKM CTOUHbIX BoA,. K coxa-
neHunio, 6roras B MarmctpasbHylo CeTb
nopgasaTh Henb3s. Ero TpebyeTcs cHava-
Jla O4YNCTUTb, a 3TO NPMBOAMUT K AOMOSI-
HUTENbHLIM 3aTpaTam. B cBoem Xe xo-
391ACTBE €ero cxXuraTb MOXHO.

A pasee e ceabckoe x03:iicmeo — 0CHOGHOI uc-
MOYHUK Cbipbs 045 Ouoeaza?

— 9710 TaKk 1 He Tak. Mo 06bemMy UCnonb-
30BaHUS B Hallell cTpaHe nuaupyeTt
MMEHHO 0YMCTKa CTOYHbIX BOL U yTUIN-
3aums COOTBETCTBYIOLWMX 0caakoB. [o-
TEeHUMaNbHO Xe, KOHEYHO, 0ObeM HaBo-
3a U ApYrux OTXOLOB CEJIbCKOro X03sii-
cTBa ropasgo 6onblue.

Ilouemy ceavckoe xo3sticmeo npumensiem ouo-
2a3HYI0 MexHo.102uro croab HeoxomHo? Kazanoce
0ObL, nocmaeun 6u02a3Hyio ycmanoeKy Ha dpepme
— u epelil 6ecb NOCEAO0K, HUKOMY 3d 243 NAAMUMD
He Haoo...

CuTyaums TyT crioxHee. naBHag npo-
61ema B TOM, YTO Y CENIbCKOro X03ancTea
o4yeHb cnabas ¢uHaHcoBas 6a3a. Beab
4yTOObl MOCTPOUTL Takyl YCTaHOBKY,
HY>XXHO MOTU Ha 3HAYMTE IbHbIE 3aTpPaThl.
Cyaonte camn. Ha kpynHoi dpepme obpa-
3yeTCcsl HEeCKOJIbKO ThiCAY KyOOMEeTpoB

XXMOKOro HaBo3a B AleHb. 3HAYUT, HYXHO
NOCTPOUTb METaHTEHKN 0O6bEMOM B He-
CKOJIbKO [EeCATKOB ThiCA4 Ky6OMETpPOB.
9710 6onbLIME KOoNnYecTBa 6eToHa, Me-
Tanna. Takxke noTpebylTCH HACOCHI,
MeLlasnku, HarpesaTenu, KOMNPeccopbl.
3a BCeM rasoBbiM XO039MCTBOM HaAo
cneguTb, 3HAYUT, HYXHbI KBanMOULUMpO-
BaHHble ntoan. Cenvac Ha cene TpyagHO
HaTM n duHaHcel, n nogen. OTpuua-
TenbHbIN GakToOp U HN3Kas LieHa Ha raa:
oHa obecrneynBaeT OKyNnaemMoCTb TaKoW
ycTaHoBKkM 3a 7—8 net. Kpome Toro,
KPYyNHble XO039MCTBA B 3HA4YUTENbHON
Mepe razamduumpoBaHbl U NOCTOSSHHO
NPOCAT OOoTauuii Ha 3Hepropecypcol. B
Takol cuTyauumn Henerko pasBuBaThb
npon3BoAcTBO 6uorasa.

Tak CNOXMA0Ch, YTO N3 BCEX COIO3HbIX
pecny6nuk B Poccun 6bii1 caMblil HU3KUIA
ypoBeHb rasudukaunn. Hanpumep, B
Benopyccuun, Ha YKpanHe He TOJIbKO ro-
poja, HO 1 NOYTN BCE CeflbCKne Teppu-
TopuK 6bINM B COBETCKOE BpeMs rasandun-
LMpoBaHsbl. Y Hac Xe 1 HbiHe 6onee Tpe-
TN HACENIEHHbIX MYHKTOB JINLLIEHbl OCTY-
na k razy. OTyacTn 39T0 CBA3aHO U C UX
yAaneHnemM OT MarmcTpasibHbIX Fra30mnpo-
BOOOB: TAHYTb K HUM Tpyby — peno
OYeHb HaknagHoe. a3nNpoMm ymeeT TH-
HYTb TPYObl 1 3aHMMaeTCcs rasndurkaum-
en cena 3a cyet rocygapcrtea. OgHako
BO MHOIMX ciydqasx gewesnie 6bi10 Obl
TOMy e a3npomy NoCTPOUTb 1 B3ATb Ha
obcnyxnBaHMe aBTOHOMHYKO YCTaHOBKY
no nepepaboTke HaBo3a 1 6bITOBOIrO My-
copa c nosyyvyeHmem 6uorasa n ynoope-
Hus. OT aTOro 6b11a 6bl NOSIb3a HE TOb-
KO A7 9KOHOMWKW UAN COuManbHON
chepbl, HO ONa OKpyXalLlen cpenbl.
Jeno B ToM, 4TO HenepepaboTaHHbIN
HaBO3 3anpeLleHO BbIBO3UTb Ha MON4.

Bo-nepBbIX, B HEM €CTb 1 NATOrEHbI, KO-
TOpble MOryT nepenaTbCs YenoBeky, U
CeMeHa COpHbIX pacTeHui. Bo-BTopblX,
6onbluas YacTb a3ota U pocdopa B HEM
Haxo4MTCA B OpraHn4yeckom Buae, UX
cllefyeT nepesBecTV B MUHeEPasbHYIO
dopMmy, ycBamBaemylo pacteHuaMmn. Ha
KPYnHbIX pepmax, 0COOEHHO MO Bbipa-
LMBaAHUIO CBUHEN, €CTb eLle ogHa npo-
6nema: TaM HaBo3 CMbIBalOT BOZOM. [Mo-
JIYHEHHYIO XMXY HEBO3MOXHO MUCMOMb30-
BaTb Ha nosne, NO3TOMYy ee OTNPaBNAOT
B OTCTOMHWKM, OTKyAa OHa Nopon nona-
paet B pekn. OgHako wrpadbl 3a 3arpss-
HEHMe OKpyXatoLlwen cpenpl CAULLKOM
HW3KW, Aa N CUcTemMa KOHTPONSA OCTaBNA-
eT xenaTb Jiydwero. B peaynbTtaTte y xo-
39MCTB HET CTUMYya UATU Ha 3aTpatbl 1
3aHnMaTbcsa nepepaboTkon. A Beab KOH-
TpoAMpyemoe passfioxXeHne B aHaspob-
HbIX YCIOBUSAX NPU COpaxmBaHUM HaBO-
3a [JaeT He ToNbko 6roras, Ho 1 Xxopollee
ynobpeHne. Camoe Xe rnaBHoe, 4TO y
Hac noka HeT MOJAMTUYECKOM BOAU ANS
pPasBUTUSA anbTePHATUBHOW SHEPreTUKK.

A ecmb au cmpanvt, 20e maxue cmumyavt u 604
umeromcs?

KoHeuHo. lNpexae BCero aTo passuBato-
wmecs cTpaHbl, Hanpumep NHansa n Kn-
Tan. B 9Tux cTpaHax HeT MarmcTpanbHO-
ro rasa, U CeNlbCKOe HaceneHune XunBeT
ouyeHb 6eaH0. OCHOBHbIE UCTOYHMKM TOM-
nmBa o HUX — COJIOMa, KU3SKU U APO-
Ba. bnorasz — eagmMHcTBEHHasa anbTepHa-
TnBa, KOTOPasi NO3BOJISET MOBLICUTL YPO-
BEHb XW3HW 1 JaTb JOCTYN K 6naram um-
BuaAn3aunn. Noatomy npasmTenbcTea
3TUX CTPaH BKJ1aablBaloT HeMaso CpeacTs
B pa3BUTME MECTHOWN 61orasHow aHepre-
TMKN. KpecTbsH oBy4aloT, JalT um Tu-
MUYHBIN AN3anH yCTaHOBOK. HO OHM 04eHb
NpOCTble: HAaBO3 1 ObITOBLIE OTXOAb! 3ar-
py>XaloT BPYYHYIO, HUKAKUX HACOCOB HET,
BCe CamMO CTeKaeT Mo HAaK/IOHHOMY XeJo-
Oy B peakTop, NoTOM 3TO BPY4HYIO nepe-
MeLLmBaloT. Ecnm xxe cTaBuTb HacoChl U
npoyee, TO YCTAHOBKM OyayT CAMLLKOM
LO0pOrMMn O MaccoBOro MCMoJsib3oBa-
HUS B 9TUX BefHbIx cTpaHax. Ceiyac Tam
MWJIJIMOHBI TaKMX MPOCTbIX MHAMBUAOYaSb-
HbIX METAHTEHKOB.

Y nac maxue npumumuensie ycmanosxu paoo-
mamp e mozym?

Bpag nn. Bece-Ttaku Hawm noan npu Co-
BETCKOM BNacCTU XU B OTHOCUTESIbHO
KOM®OPTHbBIX YCNOBUAX U NPUBLIKAN K
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HekoTopon aBToMaTmzauum Tpyna. Ko-
JIN4ECTBO PYYHOro Tpyaa 3a nocnegHue
CTO NIET HeYKJIOHHO COKpaLLLanoch, 1 Mno-
BEPHYTb 3TO BCMATb HENb3d. Kpome Toro,
Yy Hac CAMLIKOM Mano cBoOoaHbIX pabo-
4Ynx pyK, 0COOEHHO Ha cene, a B lHanu n
Kutae gpyras npobnema — Kak 3aHATb
TPYAOM MHOFOYUCNEHHOE HaCeneHue.

A Kax o6cmoum 0eo 6 GvleUIUX COBEMCKUX pec-
nybauxax?

Mockonbky MHOrMe pecnybnuku 6binm
rasvduLMpoBaHbl, Y HUX HET cTumyna
pa3BuBaTb 9HEpPreTuky Ha 6Guorase. A
BOT B [py3un ropHble cena nuiieHbl Ma-
rMCTPanbHOro rasa. TAHYTb K HUM BETKY
O4YeHb O0POro, 1 Tam B NocneaHue rogpl
MbITAlOTCS aKTUBHO pasBMBaThb 61Oraso-
BYlO 3Hepretuky. B ropax xonogHo, a
cKOoTa M OTXOZ0B MHOIO, BMOJIHE A0cTa-
TOYHO, 4YTOObI XOTS Obl YAaCTUYHO yO0B-
NeTBOPUTb NOTPEBHOCTU OTAENbHbBIX UH-
OVBUAyanbHbIX X039iCTB B Tonamee. Ho
3TO TOXE O4YeHb MPOCTble YCTaHOBKM, NO-
TOMY YTO Y CEJIbCKOro HaceneHus Mpyaun
HEe CJINLLIKOM MHOrO [IeHer.

A ¢ Illseiuapuu, 6 Aneaun, Ioaranduu — mam
Juce OGoavutue cmaoda ckoma?

Hanbonbliee pasBuTMe NMPOU3BOACTBO
6vorasa nonyyiun B epmaHun. PykoBo-
ONTenn 9TON CTpaHbl Nnocfie Toro, Kak B
1998 ropy «3eneHble» BO rnase ¢ Moww-
Ko duLepomM BOLLIM B NMpassiLLyto Koa-
NNUMIO, PELLNNN: 3e/eHas aHepreTnka —
npUopuUTET B PasBuTUN FepMmaHumn.

To ecmb ux unmepecyem noayueHnue moniueo u3
60300H061:€M020 UCINOYHUKA, A He YIMUAUAUUS
omxodos?

M 1o, n gpyroe. Y HemLEB BbiCOKas KyJsib-
Typa Npon3BOACTBA, 1 €CNU HEe MNOJIoXe-
HO HenepepabOTaHHbI HaBO3 BHOCUTb
Ha Nons UM CAMBaTb HABO3HYIO XUXY B
peky, To depmep 3TOro He penaet. B
NMPOTUBHOM Cilyyae MOAULUSA BbINMULIET
emMy KpynHbei wrpad. A ona pasButus
6vora3oBoil aHepreTukn Gpepmepy cra-
1 NpunaayYmeaTh 3a TO, YTO OH UCMOJSb-
3yeT ras, BblpaboTaHHbIi Ha COOCTBEH-
Hol dpepme. Kpome Toro, OH MOXeT ero
CXeYb, MPEBPATUTbL B 3/IEKTPOIHEPIUIO 1
npoaaTh ee B 3/1IeKTPOCeTb, NOJy4MB eLle
OOVH BWA, OONOMIHUTENBHOro A0X0A4a.
Jeno okasanocb CTOJb BbIFOAHbLIM, H4TO
ONs yBENM4YeHVsa BbiIxoga rasa B HaBO3
cTanu nob6asndaTb nweHuuy. B pe3ynbra-
Te yBENYUAINCH MNOCEBLI MWEHWUpI, a B
cTpaHe 6bl10 co3aaHo 4—5 ThicaY 60b-
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LUMX MEeTaHTEHKOB €MKOCTbIO B ThICSYN
Kyb6omeTpoB. NMNomMmmo 60pbObI 32 YACTO-
Ty OKpyXalollern cpenbl 3Ta KamnaHus
npecnenyeT ewe OOHY Leflb — HESBHOE
cybcuampoBaHme cenbCckoro Xxo3acTea.
Bepnb yncno depmepos B F'epmaHun co-
KpalwiaeTcsd, a 9T0 CTaBWUT MNo4 yrposy
NPOAOBOJ/IbCTBEHHYIO 6€30MacHOCTb
cTpaHbl. MOCKONbKY HEMUbI paccMmaTpu-
BalOT NOAAEPXKKY CENbCKOro X03ancTaa
KaK 9NleMeHT rocynapCcTBeHHOl 6e30-
MacHOCTM, 3aTpaTbl Ha AOoTauun He Ka-
XKYTCS UM YpE3MEPHbIMU.

C nomoupro domauuii aezxko aro60e 0eao npeepa-
mumo 6 6v1200H0e. A cxodumcs au Hepeemusec-
Kuti 6aaanc? Bedo ecau deaamsv 6uozas ne u3
0Mx00086, 4 CREUUAALHO CANCANTL PACHIEHUSL, O
HYJICHO YHeCI b 3amparul IHEP2UU HA NOCEBHYIO,
Ybopounyto, Ha y0oOpeHus, Ha XpaHeHue ceMsiH.

Cenyac aToT HanaHc He CxO0auTCH —
aHeprusa 6uorasa, NoJiy4eHHOro 13 cre-
LManbHO MOCaXEHHbIX PACTEHUN, MEHb-
e 3aTpaT SHepruM Ha ero nNpomsBom-
cTB0. OHaKo cuMTaeTcs, YTo B OyayLlem
GanaHc coipgeTca 3a cYeT COBEepLUeH-
CTBOBaHUSA TEXHOMOIrMN NPON3BOACTBA U
MoBbILLIEHMSA YpOoXanHoCTU. Buanmo, ato
OyneT OOCTUTHYTO C MOMOLLbIO reHeTu-
4eckoro MoandUUMPOBaAHUS PaCTEHUN,
KOTOpOe yBennynT apPekTUBHOCTb PO-
TOCUHTE3A.

Ecau svipawueams pacmenus uckaoMumeasHo
Ha O6uoeas, He npousolidem au 00eoHeHue No46bl,
6e0b Op2anuMecKUe 6euecmed He 6036PaaIom-
cs1 0OpamHo 6 éude coaomot?

Takol onacHOCTM HeT. KomMmnocT Bo3Bpa-
waeTcs B no4ysy. IT0 rymycoobpasyto-
e BellecTBa, No4YTM BeCb a3oT, Ppoc-
dop, MukpoanemeHTbl. KoHevyHo, ans
noaaepXaHus niogopoams no4vBbl Haao
BHOCUTb W MUHepasbHble yaobpeHus, HO
VX KOJIMYECTBO HUXE, YEM MCMONb3YIoT
NpU VHTEHCUBHOM MPOM3BOACTBE MpPO-
OYKTOB MUTaHUS.

A cymecmeyem au y nac audep no u320MmoeAeHuIo
Ouoeasznvix yemanosok ? Kaxue-nu6yoo munoeote
ycmanoexu?

HeT, ecTb OTAENbHbIE KOMMaHWUK B pas-
HbIX PErmoHax, KoTopble CO34atloT UHON-
BUAyasibHbIe NPOoeKThbl. Beab rnasHas 06-
/1aCTb UCMOJIb30BaHMa GUorasHbIxX ycTa-
HOBOK — BCE-Takun He CenbCKoe X035M-
CTBO, a NepepaboTka 0TX0A0B, raBHbIM
06pasom NuLLEeBbIX NPOU3BOACTB. A OHU
Bceraa pasHble. BoamoxHo, ecnu 6bl
Obl1 MAacCcoBbIl NOTPE6UTENb, TO NOABM-

nnck 6bl cepuiiHble BMorasHble YCTaHOB-
KN. A OH BO3HUKHET TOJIbKO NPW Hannuyinum
COOTBETCTBYIOLLEN MONUTUKN rocyaap-
CTBa 1 COOTBETCTBYIOLLLErO nepepacnpe-
OENEHNs PecypcoB, HanMpaBAgeMblX Ha
rasudukaumio cena.

buoecasz moxcro noaynamo uz wemvipex ucmou-
HUK08 — 310 NpoMblULIeHHble U KOMMYHAAbHbIE
cmoxku, 0bimoevte omxoobt, OMxo0bl CEAbCKO20
Xozsicmea u snepeemuMeckue pacmenus. Kaxoe
Hanpaesaexue y Hac npeocmasiero ay4uie écezo?
Jlydwe Bcero pasBmTa O4MCTKA CTOKOB
MULLLEBON MPOMBbILWIEHHOCTU. Kaxabii
anTp nuea npomnsdsoant B CCCP pgecatb
JINTPOB CTOYHbIX BOA. Ha coBpemMeHHbIX
NMMBOBapPHAX 3TOT 06bEM COKpaLLalT 40
YyeTblpex, HO CTOK MOJly4aeTCsl KOHLLEHT-
pupoBaHHbIM. Takme Xe KOHLLEeHTUPO-
BaHHblEe CTOKM MoJlydarTcs npu npouns-
BOCTBE MOJIOYHbIX MPOAYKTOB, Cnagkmx
HanuTKoB, 4MncoB. AHaspobHoe cbOpa-
XNUBaHUE — caMblli 9P PEKTUBHbIN CMoO-
cob ux nepepaboTku: NosyyalTcs Me-
TaH, yrnekucnblii ras, oyMeHHas Boga
1 HEKOTOPOE KOJIMYECTBO TBEPAbIX OTXO-
noB. dakTnyeckn NPoucxoamT AUCHpPO-
NOPLMOHNPOBAHME OPraHnKM Ha camoe
okucnerHHoe (CO,) n camoe BOCCTaHOB-
neHHoe (CH,) coenunHeHus yrnepopna.
MockonbKy 0TX0Apbl, B OT/INYME OT HaBO-
3a, XUaKne, MOXHO OpraHM30BaTb BbICO-
KOTEXHONOrM4Yeckoe Npon3BoACTBO: UC-
nonb30oBaTb MMMOOUIN30BaHHbLIE KNET-
KW, COBPEMEHHbIE KOHCTPYKLIMN peaKkTo-
pa. Takre cMCTeMbl CTOST, Hanpumep, Ha
3aBogax komnanuu «bantukn», B Kawm-
pe Ha NpomM3BOACTBE YMNCOB «J1ens», B
YepHoronoske Ha 3aBofe «OcT-akBa» no
NMPON3BOACTBY NPOXNaAUTENbHbIX Ha-
nuTtkoB. Ha OyakoBCcKkOM 3aBoge, Npas-
na, Takom cucrtembl HeT. KctaTu, B Hep-
HOronoBke, 6n1aro aTo Haykorpap, ecTb
naes BClo nepepaboTky OGbITOBLIX OTXO-
[OB NepeBecTn Ha 6uoras. OTO OYeHb
MHTEpecHas Tema.

A Kax maxas cucmema movicem evi2a0ems?
[ns aToro TpebyeTcs HanaguTb pasnesb-
HbIi cbop mycopa. Beab opraHuka co-
ctasnaet 40% o6bema ropoackoro Myco-
pa, a Kaxablii MOCKBMY B ,€Hb MPON3BO-
ont 1 kr TBO. OTnpaBmB ee Ha Nepepa-
©0TKY, MOXHO NOJIy4MUTb ONATb-Takn Omo-
ras v ynobpexue. Kpome Toro, cokpatia-
eTca o6bem cxuraemoro mycopa. B
npuHumMne, npovseBoas 6uoras U3 ceoe-
ro mycopa, Mocksa morna Obl B 3Ha4u-
TeNbHOW cTpeneHn obecneynTb NoTpeob-
HOCTb ropoga B ronyéom tonnuee. K co-
XaneHwo, B 3TOM Hanpas/iEHUN MPOBO-
OSTCS NNLWb OTAESNbHbIE 3KCMEPUMEHTHI O
KOTOPbIX Manio KTO 3HAeT, U HUKTO He
CTpeMuTCcs npeanpuHmumarts 6onee mac-
wTabHble warn. A BoT B FonnaHammn Ha-
ceneHne NpuyyYnnu K pasgenbHomMy c6o-
py Mycopa 3a gecdatb net. Bpag nu pyc-
ckue 0by4yaloTCcs 3TOMY HEXUTPOMY Leny
XYK€, YEM rosinaHaLbl.



OPrAHU3ATOPDI:

MuHucTepcTBO cnopTa, Typu3mMa 1 MOMOAEXHOW NonuTukn PO
MwuHucTepcTBo o6pasoBaHus n Haykun PO
®depgepanbHoe areHTCTBO NO AenamM MosIofexu

MpaBuTENLCTBO MOCKBSI

CogeT pekTopoB By30B MockBbl 1 MOCKOBCKOWM o6nactu

YCTPOWUTEIb:

Bcepoccuncknm BblCTaBOYHbIA LIEHTP

HTTM-2009 - ato:

= UTOMN pervoHanbHbIX KOHKYPCHbIX Meponpmmu [eMOHCTpaLys Bo3pocLueii B
TBOPYECKOWN U Hay4HOW aKTUBHOCTU MOMOAOrO NMOKONEHNUA
= aphekTMBHaA hopma O6LLECTBEHHOM ¥ NPOECCHOHaNLHOM IKCNEePTU3bl

rnpeacraBfieHHbIX NMPOEeKTOB

= YHUKaNbHasa BOSMOXHOCTb NpoaBvxXeHna MHHOBaLWOHHbLIX pa3paboTok u

Hay4HO-TEXHUHECKUX NMPOEKTOB

= NHChOPMaLMOHHBIM MOBOA My6ANYHBIX NPE3EHTALMIA HAaYYHbIX UCCNEA0BaHWIA,

N306peTeHnI, OTKPbITUIA

= BCECTOPOHHAA noaaepXxka NHTeNnnNekTyasibHOoro 1 Teop4eckoro noteHuuana

Mosnogexu

Mobegurenn KOHKYpPCHbIX Nnporpamm HTTM BeigBuraroTcsa Ha:

= nony4eHve npemMun Ansa NOAAEPXKU TanaHTINBON MOMOAEXM

= NpUCyXaeHue rpaxTa no nporpamme «V.M.H.U.K.»

= HarpaxgeHve Mefanblo «3a yCrexu B Hay4HO-TEXHNYECKOM TBOp'-ieCTBe» n
HarpyaHbIM 3Hakom «Jlaypear BBLI»

YY4acTHUKM BbICTaBKMU

= MnpeacraeuTeny TBopHeck_oFl MOJIOLEXMN
13 pervoHoB Poccum u ctpad CHI™ B BodpacTe o1 12 go 27 ner.

HTTM-2009 oTkpbiBaeT HOBbIe BO3MOXXHOCTM
ANs peanu3auvm MHHOBALMOHHbLIX NMPOEKTOB
Nno NoAAepIXKe U PasBUTHIO MONIOAEXH
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Korga mbl pasragaem
4epBsi — Mbl MONMEM XN3Hb.
I>xoH CanbCToH

ManeHbkunii YepBsHok, Hematoaa Caenorhabditis elegans npuHec
naTepbiM CBOMM nccnenosatensm Tpu Hobenesckme npemun. Ca-
MYIO CBeXYI0 — no xumumn, B 2008 rogy, nonyynn MapTtuH Yendw,
3a TO, 4TO NPenJIoXMI NPULENNATL FreH cBeTsLLerocs 6enka meay-
3bl K KAKOMY-HUOYOb reHy HEMaToAbl: BCE KIIETKW, IAe 3TOT MeH ak-
TUBMPYETCS, OyayT CBETUTLCS (CM. «XUMUIO 1 XXN3Hb», 2008, Ne 12).
A KOnb CKOPO HemaToaa nNpo3payHa, 3To IErko yBUAETb.

VIMeHHO Ha HemaTtogax OTKpbINn aBneHne nHTepdepeHumn PHK
naypeatbl Hobenesckoli npemun no megmumHe 2006 roga SHapto
®aiiep 1 Kpeiir Meno (cM. «Xumuio 1 xun3Hb», 2006, Ne 11). Ho nep-
BbIMU 6bl CpHelt BpenHep, IxoH CanbcToH 1 PobepT MNopeuL, —
NPeMUI0 N0 MeaVILIMHE 3a OTKPbITUE anonTo3a UM npucyannmn B 2002
rogy (CM. «XUMUo 1 Xun3Hb», 2003, Ne 1). Jlngmposan 3neck, 6ec-
CMOpHO, BbpeHHep — OauH 13 OTLIOB-OCHOBAaTENEN MONEKYNSIPHON
6vonorun. Bnpoyem, oTHIOAb HE MaHUNYNSLMSMU C 3eneHbIM 6en-
KoM nnm nutepdepeHumenn PHK sHameHnTa HemaTtoga: ee nccneno-
BaHWS BHEC/IM XXMBYIO CTPYIO B FEPOHTONIONIO, KOTOpasi B TEHEHME
LJIMTENBHOIO BPEMEHWN OCTaBaslaCb TUXOW 3aBOALIO B OMONornyec-
KOW Hayke. Ha HOBOW X1BO MOAENN OKa3asl0Ch O4eHb YA0OHO Npo-
BEPSATb, KaK MPOAOKUTENBHOCTb XN3HM CBA3aHa C HaCNeaCTBEHHO-
CTbiO 1 YCNOBUSIMU Cpefibl 06uTaHus. Hall 0630p npr3BaH nokasaTtb
MECTO YepBsyKa B 3TUX MCCNeN0BaHUSX.

Ton-mopenb

OduumanbHo 3acnyri bpeHHepa, MNopeuua 1 CanbCToHa cocTa-
BUIN «OTKPbITUS, MOCBALLEHHbIE FEHETUYECKON PEerynsaumm passu-
TUS OPraHoOB 1 3anporpaMMUPOBAHHON KIIETOYHOM CMepTU». Nm
yAanoch AOCKOHASIbHO 3anedyatnieTb 00blAeHHOe Hya0 — BO3HUK-
HOBEHWEe 13 OOHOW OMNIOLOTBOPEHHOM KIETKM COXHOMO XMBOIO
opraHuama. [Jo Hux npocnexmeany vilb NPouecc TMpaxmnposa-
HWS1 KNEeToK 6akTepuii 1 OpoXxeKen nyTem aeneHust.

[ns nccnepoeaHns bpeHHep BbiGpan 0OHO N3 caMblX NMPOCTbIX
MHOIOKJIETOYHbIX 6ECMO3BOHO4YHbIX XMBOTHbIX — Hematoay C.
elegans. MeHeTUKY XNBOTHbIX HA4aM N3y4aTb Ha MyLLKe Ap0o30hu-
e, yCrexv B 3TOM HanpaeieHUn yXe AaBHO 6blin 0TMeYeHbl Hobe-
neBckuMn Harpagammn — Tomac MopraH (1933) n F'epman Ménnep
(1946). HoBast Mogenb okasanach CyLLIECTBEHHO MPOLLE; NOTOM ee
CTanum HasbiBaTb HepBeMm ¢ 60MbLLOM BYKBbI, XOTS K 3TOMY OAHOMWJI-
JIMMETPOBOMY IPaLMO3HO U3BMBAIOLLEMYCS CO34aHbuLy Oonee
NOAXOANT CNOBO «YHepBsayoK». B OAMHAKOBLIX YCNOBUSX YEPBAYKM
pacTyT TOYHO NO rpadurKy: reHETUHECKOM NPOrpaMMOoin CTPOro npe-
[onpeneneHo npegHasHavyeHne Kakaon KNeToukn (a UX YACIOo Y
B3pocnoro repmadpoamTa pasHo 959, He cumTas NONOBbIX KIETOK),
TO €CTb Ky[a OHa MONAET — B HEPBHYIO, MULLEBAPUTENBHYIO NIV ABU-
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ratesibHylo cuctemy. Linkn passutns COCTaBNSIET OKOJIO TPEX OHEN,
3a 9TO BPEeMS YEPBSAYKM YCMEBAIOT BbUTyNUTLCS U3 AL, MPONTY Ye-
TbIpe CTaaun IMHUHOYHbIX JIMHEK 1 MOArOTOBUTHCS K PA3MHOXEHWIO
(NOAPOBHOCTU MOXHO PacCMOTPETb Ha NPUBEAEHHO cxeme). He-
MaJiOBaXHO M TO, YTO 3HAYMTESNbHAs YacTb d5eraHcoB — repmad-
pOAWTbI, CNOCOOHbIE K CAMOOIMIOA0TBOPEHMIO: 3TO YPOLLAEeT noa-
OepXaHne 4UCTOTbl NINHUIA OT CiyyarHbIX ckpewwmBaHuii. Cpeam
YepBel ecTb U caMupl, HO UX Mano — okoso 0,05%.

MoM1MO MPOCTOThI YCTPOMCTBA OPraH3ma, YepBaUYkn Ya0OHbI 1 B
Opyrvix oTHOLLEHUsX. OHM HUKyOa He Pa3neTaTcs 1 Aake He pacron-
3YyTCH 13 Yalleyek C arap-arapoBblM «ra30HOM», 3aCESHHbIM WX J1I0-
61MOI efoit — K1LeYHoM nanoykon E. coli. )KnuByT yepssiykm age-
TPW HEeOEenM 1 MecTa B labopaTopum 3aHUMalOT MHOMO MEHbLLIE, YEM
npo3odunbl. Vix Tenbua nonynpo3padHbl, OTAENBHbIE KNETKN NIErko
HabnoaaTh B IHTEPGhEPEHUMOHHO-KOHTPACTHBIN MUKpockon Homap-
CKOro (a B 06bI4HOM Npo3payHble Tena 6bl1mn 66l BUAHbI M10x0). M-
[s1 B HEro BO BPeMsi MHOrO4aCoBbIxX HabnioaeHuin 6yayLive Hobenes-
CKMe naypearbl 3aprCOBbIBa/IV BPYHHYIO BCIO MOCNEA0BaTENbHOCTb
pasBuUTUA, TO €CTb U3 KaKOW KINEeTKM Kakas nonyvaetcs. Hapywanu
e 3Ty NocnenoBaTelbHOCTb CNeLUMaibHO C MOMOLLBIO MyTareHa —
MeTunataHcynbdoHaTa. NepBble ABe dyHOAMEHTasbHbIE CTaTbU
BpeHHepa no reHeTuke YepBsyka Bbilm B 1976 roay, a B koHue 1998
roga 6biia onybnvKoBaHa nosHas NocnenoBaTeslbHOCTb ero reHo-
ma. C. elegans ctan nepsbiM MHOTOK/IETOYHBIM CYLLIECTBOM, Yel re-
HOM Obli1 OTCEKBEKHMPOBAH.

CmepTb B OTAENBLHOW KJETKE

K 1972 rogy y nccnenoBartesniein yxxe CnoXmnocb HEKOe NpeacTaB-
JIeHMEe O 3anporpamMMMpPOBaAHHOWN KJIETOYHOW CMEPTU, KOTOPYIO
Ha3BasIM anonTo30M (MO-rpeyveckn «onagaHne IMCcTbes»). Elle He
Obl10 MOHATHO, HACKOMBbKO LUMPOKO OHA PacnpoCTpaHeHa B XU-
BOV NpUpoAe, 0OHAKO YNCIO KIIETOK Y PaCTYLLMX 1 B3POCIIbIX Yep-
BSIYKOB MOCTOSIHHO PacxXxoamfioCb Ha OOHY U Ty Xe BenunyuHy. B
npouecce pa3suTus 13 558 KNeTok NM4mHKKM L1 B Tene B3pocioro
repmadpoamTta nonydaetcsa 959 comatmyeckumx, Npu 3Tom no 3a-
pucoBkam yyeHbix 131 knetka ¢ HeM3beXXHOCTbIO NoaBepraeTcs
anonTtody. HeyameutensbHo, 4Tto [oH CanbCToH — GbiBLINI ac-
nupaHT BpeHepa, HbiHe pykoBoamTenb kadenpbl B MaHyecTepc-
KOM VHCTUTYTE STUKWN N HAYKU, @ B MOMEHT NPOBEAEHNS NCCNEeao-
BaHWS COTPYAHMK NabopaTopmm MONEKYNSIPHOM 6uonornm B Kem-
6puake — 13 HabMOAEHMIA 32 MyTaHTaM1 NEePBbIM U HaLLEN anor-
TO3HbIM reH nuc-1 (oT nuclease, Hykneasa). 3aTem ero kosnnera

Cyovba nemamoowt

peBaHve
ngqa




CMepTb OryCTUICS] Ha KOJIEHU U MPUITISIAEsICS K OAHOM U3 XU3He-
¢popm — nHave ee 6bII0 1 He YBUAETb, HACTO/ILKO OHa bblyia Masia. ..
3arem oH foctan ns-noa nialia cBepToK U3 YepHOro Marepuma-
J1a, MOXOXWi Ha Habop Kakux-HUBY b OBEIMPHbIX UHCTPYMEHTOB.
KpariHe 0CTOPOXHO BbITalLLMI1 U3 COOTBETCTBYIOLLErO KapMalLlKka
Kocy He boriee atovima JUTMHOM 1 3axast ee Mexzy 60bLLVIM U yKa-
3aTesIbHbIM MaJibLEM.

Teppu MpatueTT. CaHTa-Xpsikyc

opBuL, 06Hapyxun elle aBa reHa cmepTtu: ced-1 u ced-2 (cell
death, cmepTb kneTkun). Ho BCe OHM, Kak MOTOM BbISICHUOCH, NPO-
ABNSIOT ce0sl Ha 3aBepLualoLLeli, CAHUTAPHON CTaaun — NINKBU-
Jaumn KIeTo4HOoro Tpyna.

BepHyBlinck B 1977 rony n3 Kembpuoka B MaccadyceTcckuin
TEXHONOrNMYECKMA MHCTUTYT, [opBUL, CO CBOMMMK acnmpaHTamm
nPOOOIKUA nccnenoBaHns Hematodbl. OHM cTapanncb HanTu
MYTaHTOB, Y KOTOPbIX KNETKW, MPUrOBOPEHHbIE K anonTo3y, He yMU-
panu 6bl. B pesynbtate Ha O4HOM U3 MYTaHTOB OblsT OTKPbIT MEH,
GYHKUMOHaNbHO CBA3aHHbIM C HadanoMm anontos3a egl-1 (egg-
laying, arueknageHne, NOCKObKY Y 3TOro MyTaHTa OblIv OTKIIO-
HEHUSA B KJ1aaKe auL,).

BeccMepTHbIA YepBAYOK

OpHako BepHEMCsl K MCTokam Borpoca o Xu3Hu. B 1978 roay B
XypHane «Hanuyp» nossunock nucbMo Muxanna Knacca v 13Bu-
na Xvipwa n3 Konopaackoro yHMBepcuTeTa nog, 3arosioBkom «Non-
ageing developmental variant of Caenorhabditis elegans» («Bapu-
aHT pa3suTua C. elegans 6e3 ctapeHus»). VI3 Hee cnegosasno, 4To
€[1Ba BbUTYNMUBLUMIACS YEPBAYOK OOMKEH OLEHUTb, AOCTATOYHO NN
XOpOLUW YCNOBUS ANs ero pa3sutusa. Ecnn ob6cTtaHoBKa Hanomm-
HaeT KPU3NCHYIO — 60sbLLIAsA CKy4eHHOCTb, Masio NMULLY, He Ta TeM-
nepatypa, — OH MOXET PeLUNTb, YTO COBCEM HE CTOUT Pa3BMBaTLCS
B Takunx ycnosusix. Begp olumnbka MoxeT npuBectu k rmbenu. Y yep-
BSYKa eCTb afibTEpHaTMBA: LEHOM 3a4ePXKM NPOLOMKEHNS POAa
nepenTn B COCTOsSIHME Ld — Oayap-nnymHKM (4TO NO-HEMELKN 3Ha-
YUT «CTONKUI») N AOXOATHCSA NYHLLINX BPpeMeEH. [MpUHATL NpaBuib-
HOE peLLeHne emy NOMOryT B3pOCsble 0COOU, BbIAENSAS CUMHaNb-
HOe coeauHeHne. Bbixoas 13 nepBo IMHbKK, JIMYMHKA CnocobHa
nepecTpouUTb pexmnm metabonuama B 3Heprocbeperawomin, u
Takoe «Crsiee» CyLLeCcTBOBaHME MOXET NPOAO/IKATLCS A0 YETbI-
pex MecsLEeB, TO eCTb B pasbl A0JbLUE, HeM OObIYHO XUBET YEPBS-
yok. Mpr GnaronpuaTHLIX YCIIOBUSIX SfIEraHC BbIXOAUT U3 COCTOSI-
Hus Ld yxxe cpasy Ha cTaauvio nocnenHemn, 4eTsepTon, NMMHbkKY L4,

Bpockne HasBaHusa cTaTein BMosHe yMeCTHbl 419 «Hanyyp», no-
CKOJIbKY B 3TOM XypHaJsie kak pa3 1 neyaTaioT COOOLLEHNS O HOBbIX
1 BaXHbIX pe3synbratax. OgHako B Ha3BaHUM eCTb HETOYHOCTb. Cro-
BO «HecTapetoLmii» (non-ageing) B NOA0OHbLIX KOHTEKCTaxX 06bIMHO
3BYYUT KaK CMSIrYEHHOE «BeCcCMepTHbIA» UK «Bronormyeckm bec-
CMepTHBIN». Ha camoM Xe aene naysp-cragms — He «pa3BuTune 6e3
CTapeHusi», a ciyyai ero 3aaepXku. MpoaomKUTENbHOCTb XU3HU
B3POC/I01 0COOM NOC/E OKOHYAHWS STOW Nay3bl OCTAETCA HEN3MEH-
HOW, XOTS MOSHBIV LK PA3BUTUS CUIIbHO YOJIMHAETCS.

3a gecaTtkm MUANMOHOB NIET 9BOJIIOLMN HEMATOAbI HAYYUSINCH
60pOTbCs C TPYAHOCTAMU ObITUS U ApyruM nytem. [NonHOCTbIO
NPOTMBOMNOJIOXHYIO cTpaTernto padpaboTana HemaTtona
Strongyloides ratti n3 cocegHero cemerictea ¢ Caenorhabditis. OHa
napasnTUpPyeT B KULLIEYHMKE FPbI3YHOB, HO, BUOWMO, Ha cry4van
CMeHbI X035IMHa ocTaBuna cebe BO3MOXHOCTb CBOOOHOIO CyLle-
CTBOBaHWs B noyse. XXn3Hb camky Ha cBo6Oae BECbMa KOpPOTKa —
BCEro natb AHen. 3aTo ecnn ee MHOEKUMOHHbIE NNYMHKN Ls —
aHTMnoabl Ld — fobupatoTcs 40 KOXU UM NErKKX rpbi3yHa, npo-
HWKAIOT BHYTPb OpraHn3mMa, AOCTUratoT KULEYHMKA U B MOCNEOHWI
pa3 NNHSIOT, TO Aanee B KOMQPOPTHbIX YCNOBUSIX Tensa 1 n3obu-
JIMS LW OHK, CYAS MO UMMYHHOMY OTKJIMKY MbILLIW, MOTYT OTK/1a-
ObiBaThb aiiua Bce Te 400 gHel, 4To OTBeAEeHbl Ha XW3Hb 3TOr0 Cy-

wectBa. TO eCTb Yy NMYMHOK LS MakcrmmarnbHas npoaomKuTeb-
HOCTb XM3HW JOCTUraeT BPEMEHWN XM3HN X03anHa. Tak ois Mo-
N1000r0 MOKOJIEHUSI TEPOHTOJIONOB MasIeHbKUM OPEeBHUIA 4epBs-
4YOK OKa3asiCd NPOCTO HaxXOAKOMN.

XXuByune myTtaHTbI

M.Knacc, noka konneru genann cBoio HobeneBckylo paboTy no
MexaHn3My anonTosa, NPoaos/ixan paboTy C YepBaYKaMu B OpY-
rOM Hanpas/ieHVN: B HaYane BOCbMUOECHATbLIX OH MPOBEN Nepsoe
MCCNefoBaHNe BAUSHUS PasdnnyHbiX GakTopoB, B TOM 4uCie 1
KanopuUMHOCTU AMETHI Ha NPOAOIKUTENBHOCTb XNU3HU HEMATOL,
(J). OTcnexwmBas BenuynHy J, oH oTobpan Bocemb LLITaMMOB J0/-
roxutenen. Npencrasutenn OBYX NIMHWUIA CNOHTAHHO Nepexoam-
v B cTaamio Ld, y ogHoro wtamma 6bina HapyLleHa XeMoTakCcu-
yeckasd peakums, 4Yto, OY4EBUAHO, 3aTPYAHAIO MOUCK nuwmn. Y
OCTaJIbHbIX MATU OTMEYEHbl HapYLLIEHUS B NULLIEBapPeHnN. Y 3TuX
LeCT O0TOOPaHHbIX MYTAHTOB AONITOXUNTENbCTBO ObINO OTHeCe-
HO Ha cyeT BbIHYXAeHHoM ronogHon auwetsl (IF4). Pabota wna
yCnewHo, HO Knacc pewmn pacctatbCsi C HaykOW M 3aHsncs
6usHecoM. Bce peaynbTaTthl Mo YepBsaykam OH nepepan Tomy
J>xoHcoHy 13 KanndopHuinckoro yHmsepcuteTa B VpeuHe.

Paszbupasicb ¢ mytaHTamun Knacca, J)XOHCOH npuLLEn K BbiBO-
[y, 4TO y BCEX HUX yBenu4yeHne J CBA3aHO C OTK/IOHEHME B OA-
HOM TOJIbKO FeHe, KOTOpbI OH HadBan age-1 (OT aHrAMICKOro
age — «BO3pacT»). bonblne 3aTpygHeHWs C uccnefoBaHUEM
age-¢deHoTMNa BbI3BaHbl TEM, HTO 3TOT IFEH COMPSKEH C OPYru-
MU, TO €CTb KaKON-TO KOJIMYECTBEHHbIM NMPU3HAK NOSBASETCS TOSb-
KO B pesysibTate Mx COBMECTHOW paboTbl. OoHAKO B KOHLLE KOH-
LIOB y4a/10Cb YCTaHOBUTb, YTO MMEHHO age-1 obecne4ynBaeT yBe-
JIM4eHne cpegHelt NPOAOIIKUTENBHOCTU XN3HN MyTaHTOB Ha 40—
60 %. CoobLieHne 06 OTKPbLITUX NEePBOro reHa, KOHTPOAVPYIO-
LEero Npoao/IKUTENTbHOCTb XU3HU XUBOTHbIX, NOSBMIOCL B 1988
rogy.

3atem, B 1993 roay, rpynna CuHTMn KeHnoH n3 KanndopHuin-
ckoro yHuBepcuTeTa B CaH-PpaHumMcko 0BHapyxmna AONroxu-
BYLLIMX MYTaHTOB C OTKJIOHeHneM B daf-reHax (dauer formation —
06pa3oBaHMe NNYMHOK B CTaamu gayap). JByxkpaTHoe yBenmye-
HWe J Habnaanock NpU HaNMYUU ABYX HAPYLUEHWA, Hanpumep
daf-2 n daf-16. Bckope BbIACHWIOCH, YTO YKa3aHHbIe reHbl 0S1-
rOXUTENbCTBA KOAMPYIOT OCHOBHbIE BEKM NIMHUM CUrHANM3aLmMmn
ILS — vHCYnuH/MHCYNMHONOAOOHOro akTopa pocTa.

Y MnekonutatoLlLmx B HEe BXOOAT OEUCTBYOLLME NapaiiesibHO
VIHCY/IMH 1 MHCYNMHONOAOOHbIN dakTop pocTa IGF-1 co cBovmu
peuenTopamMm, N3 OCHOBHbIX MOCPEAHNKOB Nepeaayn CUrHaia Hago
BblAeNTb GpepMeHT npoTenHkmHady Pl- 3K, a B koHue uenu Ge-
nok FOXO (Bapvauusi ero reHa noBbILLEHHA Y I0AeN-A0NroXnTe-
nen — cM. «XuMuMo 1 XnaHb», 2009, Ne 3. — [pumey. pea.).
MocnegHWii Ha3bIBAIOT TPAHCKPUMLMOHHBLIM (GakTOpPOM, Tak Kak B
3aBMCUMOCTW OT MOCTYMNaIoLLLEro CUrHana OH BbI3bIBAET IKCNpeC-
CUIO TOrO WM MHOTO reHa. Y 4epBSYKOB HU MHCYNUHA, HY IGF-1
HET, X 3amMeHseT 35 MHCYNMHOMOA06HbLIX 6ENKOB (Takon N36bITOK
He MOHATEH), COOTBETCTBEHHO €CTb N aHAJIOMMYHas KOHCEPBaTUB-
Has cuctema CBs3U, OJ19 KOTOPOW COXPaHWIM TO XXe HasBaHue —
ILS.

MHcynnHonono6Hble 6enku (Hanpumep DAF-28) aktuBmpytoT
MeMOpaHHbI peLenTop, 06pa3oBaHHbIi napo Monekyn DAF-2,
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CUrHan oT KOToporo B Buae ¢pocdaTHbiX rpynn nepenaercs Ha
npoTtenHknHady AGE-1. (AHanorus 6enkoB vyepBsyHoro AGE-1 un
yenoseybero PI-3K cospaeT AOMOAHUTENbHYIO UHTPUFY B UC-
cnepoBaHUM AONrONeTUs Ha YyepBsaykax.)ATOT GepMeHT COCTOo-
UT 13 a-, B-6eNKoBbIX JOMEHOB KaTaIMTUYECKOM CyObeanHULbI
1 «KapmMaHa» gns ¢ocdaTHbIX rpynn, nosydyaembix Yyepes no-
cpenHukoB. PocdaTHble rpynnbl B KOHEYHOM CHETE MOryT OKa-
3aTbCs Ha perynaTopHom 6enke DAF-16 1 nogaBuTb ero akTme-
HOCTb. VIX NpoasmXeHne K 3TON uenn 3aBncut oT docdaTasbl
DAF-18, koTopas oTpbiBaeT rpynmnbl OT 6enKoB-NoCpeaHNKOB.
Benky DAF-16 oTBedeHa BaxHas poJib: Hanomobue nepeksio-
yaTens nporpamMm TesiekaHasoB, OH BbI3bIBAET SKCMPECCUIO TOro
WM NHOTO reHa, ons Yero aomkeH nobpatbes ao AHK. N306bI-
TOK e docdaTtHbIx rpynn Mewaetr emMy npeononetb 6apbep
a0epHON MemMOpaHsbl.

HepnasHo (2008 ron) PobepT Paiic ¢ konneramu n3 ApkaHsac-
CKOro MeAVLIMHCKOrO YHMBEPCUTETA COBMECTU U3MEHEHUS Cpe-
Obl (4epPBAYKOB Aepxann Ha xonoae, npu 20°C) ¢ reHHon moaum-
dukaumen (Mytaumm no age-1). Jukunii 4epBaYOK (CTaHOAPTHbIN
LWTamMM € Haekcom N:2 B Konnekumm no katanory) 6bii CKpeLLleH
C KOJINEKLMOHHBIM MYTaHTOM, Y KOTOPOro KaTtaimTnyeckasi cyobe-
OVHMLA B NpoTenHknHase AGE-1 6bina cuiibHO ypesaHa (nosioxe-
Hue 3 Ha cxeme), ero Mbl 0603Ha4yMm n(3). Y myTaHToB Knacca—
JI>XOHCOHa OHa yce4yeHa He CTOJSIb CUJTbHO (MONIOXEHME 5), MyTaH-
Tbl N(4) C NOSIHLIM OTCYTCTBMEM 3TOM CyObeaNHMLIbI OKA3a/INCh He-
MHTEepecHbIMU. Bo BTOpoM nokoneHun rmbpug, n(3) gasan romo-
3uroty 3(3). 310 nokoneHve, 6yayyn BbipalLeHHbIM Ha X0noae, Nno
NPOAOIKUTENBHOCTU XN3HN NPEBOCXOANIIO B AECSATb Pa3 «ANKYIO
6abyLky» N:2 1, Kpome TOro, OT/INYaN0Ch NOBbILLIEHHOM YCTONYM-
BOCTbIO K si4aM. Bce 3amevartesnisHo, HO BOT TOJIbKO 3TOT rmbpus,
Obln 6ecnnoaHbIM.

PaboTta Palica npueneknia LUMPOKOe BHUMaHNWe — B NOACO3Ha-
HWW MacCOBOIr0 YMUTaTens AecaTuKkpaTHoe yBenmyeHne J Haknanpl-
BaeTCs Ha YenoBeyeckmne macluTabbl. Ho ecnv BcnomMHuTb 0 C. ratti,
TO 3TOT pesysibTaT MOXET NokasaTbCs Aaxe CKPOMHbIM: Bedb na-
pasuTupyloLlas Hemartoga npy cMmeHe cpeabl noytr B 100 pas me-
HseT J, 06X0ASChb BCEro ML CTaHAAPTHBIM HAGOPOM reHOB 1 CO-
XpaHsas nMpy 3TOM MN0O0BUTOCTb. Paic HamepeH nepeHecTn uc-
MOSb30BaHHbIN MOAXOA, VN HA MbILIEeNr, 8 PACCMOTPEHHYIO HAaMK pa-
60Ty 3anaTeHToBaJl.

Slposusauuﬂ YyepBsadka

B onbiTax Paiica Bknag no otaensHOCTN 060mx HakTopoB (My-
Tauum N oxnaxneHns) B 4ecaTUKpaTHOE yBenndeHune J He on-
peneneH, u cCMornun 6bl HePBAKN-MYTaHTbI MPOXMWTb CTOJIb 40I-
ro Npy HOpMasbHOM TemnepaType HU B CTaTbe, HN B NaTeHTe
He rosopuTcd. Bnpoyem, ero MmaHunynaumm ¢ temnepaTypom
HaNoOMUHAIOT U3BECTHbIV NpueM spoBu3aunmn (o6paboTtka ce-
MSIH XON0L40M AJ151 MOBbILUEHUS1 YCTOMYNMBOCTU PACTEHUN K He-
6naronpusaTHLIM YCI0BMSM) M MPUBOAAT HA NamMsATb AABHO U3-
BeCTHOe duaunonoram seneHue ropmesuca. B obwem Buae
ropMe3nc — 3T0 peakuus opraHM3amMa, MeHsSILWasacsa Ha npo-
TUBOMOJIOXHYIO B 3aBUCUMOCTWN OT [03bl BO3LENCTBUSA BHELL-
Hero ¢dakTopa. Knaccuyeckas 3aBUCUMOCTb UMEET BUA, «MeT-
N1 ropmesnca» U COOTBETCTBYET NONOXUTENbHON afanTUBHOWN
peakuum Ha masnble 403bl, B TO BPEMS Kak 60sbLine A03bl TOro
xe dakTopa NpuBOAAT K NarybHbIM, Pe3Ko OTpuuaTesbHbIM
nocneacTemaM. Tak, eCnv YepBSAYKOB NoABepPraTb yMepPEeHHbIM
TEnJoBbIM CTpeccam, TO 3Ha4YeHne J MOXeT YyBeNnYnTbCcs A0
30%, a neperpes, ecCTeCTBEHHO, NPUBOAUT K UX rmbenu. Mpu
YMEPEHHOM NepeoxnaxaeHn MOXHO OXnaaTb Tex xe addek-
TOB. PasnunyHble cTpeccopbl 4acTo BbI3bIBAKOT Hecneundunyec-
KYIO, COBOKYIMHYIO peakumio: nocfie yMEpPeHHoro nporpesa y
MOJNOAbIX YEPBSAYKOB MOBBILIAETCHA coaepxaHue 6enkos Ten-
JIOBOrO LLIOKA U MOSBASETCH HE TOJIbKO TEPMOTONEPaHTHOCTb,
HO TaK Xe YCTOMYMBOCTb K AENCTBMIO TOKCUKAHTOB. VIHAMKa-
TOPOM >XU3HECMNOCOOHOCTMN 4YacTo CAYXUT peakumsa Ha 6unu-
pnannoBbIn repbuung, «MapakesaT» UM NEPekMcb BOAOPOAA.
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SIR-2 (SIRT)
ConpoTtuens-
emMOoCTb

(PTEN)
N

Ilyme, eedywuii k doa20xcumenscmey éecoma 3anyma.

Y uepesauroe on nauunaemcs c moeo, umo 6eaox DAF-28 akmueupyem
memopannstii peyenmop DAF-2. Tom nepeoaem cuenaa na AGE-1.

Ecau 3amem 3mom cuenaa docmuznem 6eaxa-nepexaronamenss DAF-16,
OHHe CMOJcen NPOHUKHYMb GHYMPb 10ePHOU MEeMOPAHbBL U GKAIOHUMD
kaxue-mo 2enst. Ilepedaue cuenara moyncem mewamo DAF-18.

Y mymanmoe c deghexmmuoim 2enom age- 1 mexanuzm nepedavu cueHaia
Hapyuien: oHu ycugym 0o.vuie, HO NA0OX0 PASMHONCAIOMCAL.

Ecau DAF-16 nponuk ¢ si0po, mo mam e2o yxcoem peuenmopHolii 6ea0k
DAF-12, é3aumodeiicmeaue ¢ Komopvim moxjce CKaycemcs Ha cnocooHocmu
K PA3MHOMNCEHUI0 U 00A20)CUMebCmEe.

Y maexonumarowux anasoeuunslii 6e10K-nepexaroHament noogepicen
curbHoMy ausHuro 6eaxos muna SIRT, komopote pecyiupyrom 3amaivueanue
UHpopmauuu u cnocobcmeyrom adanmayuu K cmpeccy.

Ha cxeme npueedenst auuio 0bugue KOHMYypvL CUCHIEMbL PE2yAUPOBAHUSL
CNOCOOHOCMU K PA3MHONCEHUIO U YCMOUMU8ocmu K cmpeccy, 6o.1ee noopooHo
00 ux ceészu ¢ cucmemoii cuenaausauuu ILS 2060pums ne npuxooumcs:...

3akaneHHble YepPBAYKM XMBYT AOMbLUE, HO MM 3a 9TO 4acTo Npu-
XOANTCS pacrniavmBaTbCs NA0A0BUTOCTLIO. Ha 3TO ykasaHus ecTb,
HO XapakTep 3aBUCUMOCTWU OT O03bl HE YTOYHEH: CHMXaeTcs v
NIOJOBUTOCTb Cpa3y A0 Hyns, MO0 HAUYMHAETCS ee YMEHbLUEeHe
npwv BO3AENCTBUM C OnpeneneHHon cunoni. Pe3yneTtatel Paica ons
rOMO3UroThbl MO OCHOBHLIM NPU3HaKaM — MOBbILLEHNE J 1 YCTOM4YM-
BOCTU K si4aM, COMPOBOXAAEMOE noTepen pepTUIbHOCTN, — COOT-
BETCTBYIOT KapTUHE TErsioBoro ropmeaunca. K ToMy Xe MyTaHTbl
n(5) age-1 y XOHCOHa B OObIYHbIX YCOBUSIX XWX B MOATOPA
pasa gonblue «amydkoB» N:2, a Ha xonoge y Paiica yxe Bagoe.

MomuMmo xonoga n Harpeesa ropMe3nc MOryT Bbi3blBaTb He-
KOTOpblE XMMUYECKMEe COEANHEHUS, MOBbILWEHHAs cuna Tsaxe-
CTW, nsnyyveHue. MNMpupogHbie NAn CUHTETUYECKNE COeduHe-
HUS, OKa3blBalolWMe B MasbIx A03ax 6naronpusTHoe BO3aei-
CTBME HA OpPraHnaMm, NpeasioXunn HasblBaTb «<FrOPMETUHAMMU».
HasBaHue BbIOpaHO, O4EBMOHO, C YY4€TOM UX O0XMOAEMOro
dapmakonornyeckoro npumeHeHuns. Cioga xe, no onpege-
JNIEHUI0, NonagalT U pacnpoCTPaHeHHbIe, NMPUBbLIYHbIE BeLLEe-
CTBa, Takne, Kak KMCMOPOZL (NPEBbILLIEHNE HOPMbI), ankorosb,
TaXxenas Boga v npoyas.

Cny4mnocb Tak, YTO Ha pybexe CTONETUIA KOHLENuUMs ropme-
3Kca B repoHTONIoOrnMu 3aHsna ocoboe mecto. B 1930-e roabl
aHc Cenbe BBEN cOOMpaTesnibHOe MNoHATUE «CTPEeCC» U 3TOT Tep-
MUH JABHO nepeLuen B 06Mx0OHy0 peyb. Toraa xe yBenmyeHve
NPOAOIKUTENBHOCTU XMU3HW NPU FrON04HOM AMETe, YCTaHOBNEH-
HOE Ha MOJESbHbIX XVNBOTHbIX, CTAN0 06LLEN3BECTHLIM (HaKTOM.
MepBble 3KCNEPUMEHTLI C FONI0AHbLIMK Kpbicamu nposen B 1934
rogy Knares Makkert B KopHenbckoM yHuBepcuteTe. OHn nony-
YNNI UHTYUTUMBHO MOHATHOE ToNKoBaHwWe: npu [, gomkHa CHU-
XaTbCA MHTEHCUMBHOCTb MeTabosiM3Ma 1 NoBbILWATLCS ero n3du-
paTenbHOCTb: MeHbLUEe CBOOOAHbLIX MEPOKCUAHBLIX PanKanos,
MeHbLLe BpakoBaHHbIX OEMKOB 1 MeHbLle MyTauuii. CnoBoMm, Kak
nen BbICOLKMIA: «KTO MEHbLLE HanpsaraeTcs, TOT Jly4ylle COXPaHsi-



1 MNpogonXnTenbHOCTb XN3HN

2 OepTnnbHOCTb

3 TepmoTonepaHTHOCTb

4 ConpoTuBAEMOCTb KCEHOOUOTHKAM

OTKNNK

\j

Jo3sa

Ilpu neboavuoli 0oze 6pedHo2o haxmopa 00HOBPEMEHHO YBeAUHUBAIOMCA
KaK peaxuusi Ha He20, MAaK u nPoQ0ANCUMEAbHOCHTb HCUHU.
A 6om naodogumocms 6cezoa cHucaemcs

etca». OgHako NpsiMble N3MEPEHNS C 3TUM HE COracyloTCs, YTO
co3paeT onpeneneHHoe Heyno6CcTBO A8 TeopeTukoB. CKopoCcTb
MeTabonmama y LoNroXMBYLLIMX YEPBAYKOB €C/IN HE BbILLE, YEM Y
OMKNX 0COBel, TO HUKaK He HUXeE, a MePOKCUAHbIE paauKasbl He
MrpaioT peLuaioLlent poau B UX OONArOXuUTeNnbcTee. JTO, B HaCT-
HOCTW, BbISICHUN 6enbruel, XKak BaHbneTepeH: ckopocTb NoTpeb-
JIEHNS KNCNOPOoAa, PaBHO Kak N aKTMBHOCTb PEPMEHTOB, 3aH4-
TbIX B HENTpann3aumn akTUBHbLIX KWUCIOPOAHbIX dparMeHToB, y
ONKMX YEPBSAYKOB U JONTOXMBYLLMX MyTaHTOB age-1 n daf-2 Haxo-
OsaTcs Ha 61M3KOM ypoBHe. NpoTnBopeyne CHMUMaEeTCs, ecnu an-
PUIOPHYIO MOEK O CHUXEHUN CKOPOCTU MeTabonmama 3aMeHUTb
KOHUeNumen ropmesnca, Bbl3bIBAEMOro CTPECCOM rOfI0AaHUS.

Ctpecc-ronop

[encTBme Takoro CrnpoBOLIMPOBAHHOIO CTPecca HeCKOIbKO Me-
HAEeT caMy KapTuUHY ropmMesunca. Knaccuyeckas OnpokuMHyTas v-
obpasHas 3aBMCMMOCTb OT OMNOCPEAOBAHHOIO ¢akTopa MOXET
pasmMbiBaTbCA. HEM3MEHHbIM OCTaETCSH NMLLUb €€ MHBEPCUOHHbIN
XapakTep OTHOCUTENbHO BbIGPAHHOIO HyNs: HenoedaHne — npo-
OANT Xn3Hb (+), a ronogaHne nanm HEmnosHOLEHHOe NuTaHue
yCKOpUT cMepThb (-). NloMrUMO ronogHom ameTbl, AEACTBYIOLLM
daKkToOpoOM MOXeT oka3aTbCs NnpakTuyeckn noboe metabonu-
Yyeckoe HapylleHue romeocTtasa. [lpy aTom opraHnam mMobunm-
3yeT BCe CWibl A1 ero ycTpaHeHus, 3anyckas paboTy COTHU
reHoB. B cnydae ropmesmnca apantaumMoOHHasa peakums okasbl-
BaeTCs Hea[eKBaTHO 3aBblLLEHHOW, NPOMCXOOMUT Kak Obl nepe-
perynupoBaHuve. HapylueHne ycTpaHsaeTcs «C 3anacom», 4TO B
KOHEYHOM cYeTe U MPMBOAUT K yBenuyeHuio J (ecnu nepeHan-
psiXeHne opraHn3mMa He BbI3BasIo MPEXOEBPEMEHHYIO CMEPTD).

HepoenaHmne Ha ypoBHe KNeTKW 3aTparvBaeT npexae Bce-
ro nuHuio ceasn ILS, a ee conpsixeHne ¢ APYrmMn IUHUSMUN
obycnoBnuBaeT HecneumduyHOCTbL OTBETHOW peakumn, npu-
cywien ropmesncy. Tak, nepekpbitne ILS v nuHun perynmpo-
BaHWS pPenpoayKTUBHOM GYHKLMM NPOMUCXOOUT, KaK cHMTaloT,
no 6enky DAF-12. 310 aHanor peuentopa ButamuHa D, ko-
TOPbIN MOXET BANATL Ha akTMBHOCTL 6enka DAF-16, onpene-
naouero Boibop akcnpeccupyemoro reHa. docdatasza DAF-
18 okasbiBaeTcs KOMMOHEHTOM 00eunx Lenoyek perynnmposa-
HUS — OMMWCAHHOW paHee YCTOMYMBOCTU K CTpeccam 4yepes
6enok AGE-1 n Toro xe kackaga ILS. BbiicHaeTcs, 4To opra-
HM3M MOXHO 0OMaHyTb M 3anyCTUTb BECb 3TOT Kackapj, CBs-
3eil coBceM 6e3 obpalleHus K ronogHon ameTe, To ecTb 6e3

o MNPOBJIEMbl U METOAbI HAYK

BUAMMOIO CTPECcca, a C NOMOLLBIO XUMUYECKUX COEANHEHUI.
OHWM nony4Ynnum HasBaHMe MUMETUKOB (OT dpaHLy3CKOro
mimetisme — «nogpaxaHue»).

HepnasHo B N'epmaHnn Munxaanb PucTtoB nccneposan nen-
CTBME Ha 4YepBSAYKOB MIOKO3bl, U3 MOJIEKY/bl KOTOPOW yaa-
nexbl gge OH-rpynnbl (2-peokcu-D-ranokosa nnn 2-DG).
OT0T MMMeTUK 6NOKUPYET YCBOEHWE MIOKO3bl U Bbi3biBAET
NPU3HaKkn cpasy ABYX CTPECCOB — OKCUAOAHTHOrO 1 ronoga-
HUSA, B ONTUMyME yBENMYMBas NPOAO/IKUTENBHOCTb XU3HU
Ha 20%. MNMpumeyaTenbHO, 4YTO ecnn OAHOBPEeMEeHHO AobaB-
NG aHTUOKCUAAHT, NOAABNASAOWMIA NEPBbIA U3 yKa3aHHbIX
CTPECCOB, TO NPOAOIKNUTENBHOCTb XMN3HU YMEHbLUAaNach 40
HOPMbI. [lony4YeHHble pe3dynbTaTbl MMEIOT OTHOLIEHNE TakxXe
K npo6remMe MHCYNNH-He3aBUCUMOro AnabeTta, Bbl3blIBAEMO-
ro HapyweHuem meTabonnmama riko3bl B TKaHax. Puctos
CYMTaeT, 4TO C y4eTOM 3TUX AaHHbIX crefyeT KPpUTUYEeCKU
npoaHanM3npoBaTb NPUHATYIO CXEMY NledeHus anabeTa.

Opyroi MumeTnk — noandeHonbHoe CoeAnHEHNEe pecse-
paTpos, KoTopoe B HEBONbLUMX KOMMYECTBAX COOEPXUT KO-
Xypa TemMHOro BuHorpaga. B pekname 6nono6aBok ero Ha-
3bIBAOT aHTUOKCUAAHTOM U PpUTOANEKCUHOM, nocnegHee
C/I0BO Noa4vyepkmBaeT NpUpoaHoe npefgHasHavyeHne — oTny-
rmBaThb OT paCTEHUs BpeauTenen n TpaBosiaHbIX Bparos. no-
[OBYIO MYLLIKY, KOTOPasi C yAOBO/IbCTBMEM €CT BUHOrpaL, pec-
BepaTposn Bpoae Obl He OTNyrnBaeT, Kak u nodbutenen kpac-
HbIX BUH. [1040MNbITHLIM Mbillam, nutarowmmesa ad libitum, To
€CTb AOChITa, OH TOXe He NOPTUT anneTuTa Npu nogmMmeLlunBsa-
HUN B KOPM. NaBHOe, Y4TO MbIlWKM NPU 3TOM XUPEIKOT, HO He
60NeloT 1 XMBYT TakK Xe O0Nro, Kak U B KOHTPOJIbHOW rpymnne,
KOTOPYIO KOPMAT BNporoaoab. Nponcxogmt aTo NnOToOMy, 4TO
pecBepaTpon TOPMO3NT NPOXOXAEeHNEe CUTHAN0B Mo Kackagy
ILS n akTnBaumio depmenTa SIRT1, KOTOPbIN Ha3bIBaIOT «rNaB-
HbIM gupuxepom» metabonnama. OH NpuyacTeH K anonTosy,
KJTIETOYHOM penapauunm, SHepreTnyeckomy oOMeHy, 1 3TO He
BCE, HO N3 NePEeYNCNEHHOro BMOJIHE NOHATHA ero poJb B NMojA-
nepxaHun 6e360ne3HeHHOro gonroxurenscrea. OgHa n3 ero
MULLEHEN — TPaHCKPUNUMOHHBIA ¢pakTop FOXO. K aHanoram
MEKOMUTAIOLWNX Mbl MEPELUIN HE MO OWnbKe: XoTa nogob-
Hbl€ FeHbl €CTb N Y YEPBSAYKOB, 1 Y MyLLEK, 3TOT MEXAHN3M He
KOHCepBaTUBEH — Ha MPOLOIKUTENBbHOCTb XU3HU AP030dun-
Nbl pecBepaTpos NpakTn4yeckn He BauseT. [10 MHEHUIO aHr-
NNNCKNX yyeHblx JInnabl MNatpuax n Aassmpa Nemca, oHa, nu-
Tagcb ppykramn, Tak 3BOAOLMOHMPOBANna, 4TOo cpasy ero
HenTpanuayeT. Y OUKUX HEPBSAYKOB, @ TakXe Yy MyTaHTOB MO
reHy sir-2 apdeKkT ecTb, HO O4eHb cnabbiii. PecBepaTpon Ha
HUX OENCTBYET He Tak, Kak Ha MNeKonuTalLwmx, ckopee, Kak
HEeNnoCpPeACTBEHHbI CTpeccop (ropMeTuH). MNpu aTom 3anyc-
KaeTCsd XeMOMPOTEKTOPHbLIA MEXaHU3M, Tak 4YTO yBelnyYeHne
J nponcxogut B 06X04 MHCYIMHOBOIO CUrHanbHOro nytu ILS
n ¢pepmeHTa SIR-2. NpoaneHmne XnsHn HEBEMKO M MIOXO BOC-
npounssoaumo. Nopobue reHoB, Kak BUAUM, elle He 03Hava-
eT CXOOHOro aencteunsa. Mano 3HaTb KapTy FeHOB, raBHOe —
MNOHATb, B KAKNX YCNOBUAX U YTO UMW yrnpaBnserT.
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MoOHronbckoe
HalLuecTBue
TpemaTton

10 anpeng 1221 roga MOHronbLCKne Bomcka B3aam Huwanyp —
KpynHbIi ropof B MNepcuu, poanHy Omapa Xansma. Npocbba
ropoxaH 0 NoMuioBaHuUK Oblna OTKIIOHEHA. Bce xutenu, 3a
WCKJTIOYEHUEM YETbIPEXCOT PEMECNEHHUKOB, NepebuTsl, ro-
poj paspyLlleH 40 OCHOBaHMWs, a MeCTO ero pacnaxaHo. Mpu
B3ATUM Banxa B oTMecTKy 3a rubenb nob6mMmoro BHyka My-
TaraHa YuHrncxaH Benen kasHuTb Bcex. [pukas 6bin BeiNos-
HEeH.

3axBaTuB ropo, MOHroJibl 00bIYHO MPUKA3bIBANIN XUTENAM
BbIiITU 32 €ro cTeHbl B none. MNpenas ropop rpabexy, a ecnu
ropoxaHe okasblBasn COMPOTUBNIEHNE, TO U CTEPEB €ro C
nvua 3emMn, OHUM 0TOMPanM PEMECTEHHNKOB, MOJTOAbIX XEeH-
LMH 1 yBoAMNN B pabcTBo. OcTanbHbiX M36MBanu, BbICTPOUB
B psifbl, MO rosnoBaM TSXeNbIMU UronbYaTbiMu OynaBamu.

MHOro BoApl yTeko ¢ Tex nop, Kakmx TONbKO 3aBoeBarte-
nen He OblNO 32 MUHYBLUME BEKa, HO A0 CUX MOP MOHIOSIOB
CUMUTAOT CaMbIMU XECTOKUMU 1 BecnowaaHbIMu.

MOHronbl-CKOTOBOAbLI YHUHTOXaNM ropoja 1 BblTanTbiBanu
nocesbl. OHW CAYXWUM CBOEMY CKOTY, KakK CKOT CAYXWA UM A5
3aBoeBaTesIbHbIX N0X040B. KOYeBHMK He Mor o6onTuCch 6e3
KOH$1, @ KOHb— 6e3 nacTtéuLy,. Hu ong ropoxaHuHa-pemMecneH-
HUKa, HU ONS KPeCTbsiHMHA-3emMefenbla B MUpPe KOYEBHU-
KOB He 6blno MecTa. Ho ybmBaTb BCex OT Mana o0 Bennka—
3TO C/AMLLKOM Aaxe N0 Mepkam TOro BPEMEHMU.

JobpoTta n munocepame, XecTokoCTb U 6ecrnoLLagHOCTb—
9TMMM KayeCcTBaMu MPUHATO XapakTepm3oBaTb OTAENbHbIX
JINYHOCTEN, HO He Hapoabl. [Toyemy Xe CTOSIb CypOBbIV NMPU-
roBOpP MOHIOJIbCKMM 3aBOEBaTENAM ocTancs B uctopumn? Mo
HalweMy MHEHWIO, MOHIOJMbl OblIN XepTBOW 3aNUAEMUN OMK-
pouennosa. OHU 6binn 60bHbI!
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Jlanuyemoguonwtii cocaavuux
HA PA3HBIX CMAOUAX HCUSHEHHO20 UUKAA

CoBOKYMNHOCTb BrocoumanbHbix GakTopPoB npeagonpenenn-
la OXBaTMBLLYIO MOHIOJIOB 3aNUAEMUIO ANKPOLLENM03a N B KO-
HEeYHOM cyeTe obycnoBuna 1Mx 3aBoeBaTesibHble NMoXoabl.

KpynHomaclitabHoe CKOTOBOACTBO B ycnoBusix CpegHeBeKo-
Bbsl HEN36EXHO A0JIKHO ObII0 CTONIKHYTHLCS C TPEMATO403aMM.
M rnaBHbIM pakTOpPOM, BbI3bIBAKOLLIMM SNUAEMUM N 3NMN300TUN,
Mo HalwemMy MHEeHM I, OblN TaHLLETOBUHbBI COCanbLUVK.

Oukpouenuin, nnv naHueToBnaHbIM cocanblmk (Dicrocoelium
lanceatum), — nnocknin 4epsb NpyUMepHO 1 cM B 4/InHy. Ero npo-
MEXYTOYHbIM XO3MHOM MOrYT OblTb CYXOMyTHbIE MOJUTIOCKN—
Zebrina, Frutiucula n gp. JlTaHUETOBMAHbBIN COCaNbLUMK HE MMeeT
X0351eB, 0OMTAIOLLMX B BOOHOW cpene, B OTINYME OT ONUCTOPXA,
dacumonsl 1 gpyrmx. Bogoembl peako BCTpeyaloTcs B a3uarc-
KUX CTensix, cnegoBaTesibHO, Avukpouennos 61 Hanbonee pac-
MPOCTPaHEHHBIM TPEMATOO030M.

Anua naHUeToBMOHOro cocasblumka pa3mepom 38—45 MKM,
4acTO acUMMeTPUYHbIE, C TOJICTON rNaaKoi 0O0N0YKOMN KO-
PUYHEBOrO LBETA, Ierk0 NepPeHOCAT BbICbIXaHME 1 NpoMep-
3aHue. M3 kmuweyHrka OKOHYaTEeNbHOrO X03sMHa OHU rona-
0atoT B NMOYBY WU MOTYT BbITb MPOr04YeHbl yantkamm. B kuwey-
HUKE MOJIIOCKA M3 AKL, BbIXOAUT IMHMHOYHASA cTagusd— Mu-
paumaunin. OH BHeApPSeTCS B TKaHM X0391MHa 1 NPEBpPaLLaeTCs
B cnopoumcty. CnopouncTbl MOPOXAAT elle O4HO NoKose-
HWe CNOpPOUMUCT, a 3aTeM Uepkapues. Lilepkapumn nonagatoTt B
MnonoCTb NIErkOro, roe HakanaMBalTCs, a 3aTeEM BMeCTe C KO-
MOYKaMM CNn3n BblJABIMBAIOTCA Yepesa AblxaTesibHble OTBep-
CTUS MOJITIIOCKA HapyXxy.

OCOBGEHHOCTb XM3HEHHOrO UMKIa ANKPOLENNS COCTOUT B
TOM, YTO Y HUX €CTb A0MNOJSIHUTESIbHBIN X039MH— MypaBel. Ha-
cekOoMble NoefalT BblAENEeHMa MOJUIIOCKOB M 3apaxatroTcs
uepkapusamn. B Tene mMypaBbeB Liepkapuu UHLNCTUPYIOTCS,
06paszys MmeTauepkapum. OanH U3 uepkapues NPOHNKAET B ro-
JIOBHOW raHrnuii Mypasbsl, U3MEHSS ero nosegeHne. 3apaxeH-
HbI MypaBeW He BO3BpaLlaeTCsl Ha HOYb B MypaBenHuK. Kak
npaBu0, OH 3arnos3aeT Ha BEPLUMHY TPaBAHUCTOrO pacTeHus,
LennseTcs 3a Hero 4YentocTaMn U HagoNro 3aemcaeT. Ecnum ero
BMECTEe C TpaBOM NpornartbiBaeT MiekonuTarllee, pa3sutune
YyepBs NPOAOIIKAETCSH: B OpraHM3Me OCHOBHOIO X03siMHa U3
MeTauepkapuin pa3BrBaloTCs B3POCIIbIE COCabLUMKU.

Ankpouenuin napasnTnpyeT B XXENYHbIX XO4ax NeYyeHmn Kpyr-
HOrO U MENKOro poraToro ckoTa 1 cenyac y yesnoBeka BCTpe-
yaeTcsa KpaliHe penko. MNocnegHee nerko o6bSACHUMO. Tpa-
BOSIAHbIE XMBOTHbIE 3apa)xalTcs NMpu CaydyanHoOM 3arnathbl-
BaHMW LONOSIHNTENbHOIO X03IMHa— MypaBbsi C MHBA3MOHHbI-
MW INYMHKaMKU-MeTalepkapmusamm. YenoBek He 3apaxkaeTtcs
OMKPOLENNO30M, Beflb OH He eCT TpaBy Ha nactouuax! Tak
4YTO X€ C/Iy4UN0oCb C MOHronamm?

MypaBbn B NOSIEBLIX YCNOBUAX HEPEOKO 3anon3atoT B Nu-
LEeBble NMPOAYKTbl, B YEM KaxAablii MOr yOeauTbcs, ecnu emy
NPUXOAMNNOCH Korga-HMbyabp XoouTbh B MOXOA, Bble3XaTb Ha
pbiGanky nnam oxoty. HeTpyaHo npenctaBuTb, YTO €ro Moru
pa3naBuTb Ha Kycke Msica UM NPOr0TUTb BMECTE C MULLLEN—
M ONacHOW HAYMHKOMN.



Hble HapyLLIeHNs HePBHO cnucTemMbl. ATo Npsimas cBadb. O6-
paTHas 3akyaeTcsd B TOM, YTO HeraTuMBHbIE NCUXONOrnyec-
KMe COCTOSIHWS BbI3blBAOT pPedIEKTOPHbIN Cna3M Xen4HbIX
NPOTOKOB, @ 9TO 3aA4EPXMBAET OTTOK XEN4u, OHa 3acTanBa-
eTcs, neyeHb yBenuymBaeTcs. VI3 Menkmx npoTOKOB MneyeHu
3aCTOosIBLUASACS XeNYb BCaCbiBAeTCS B KPOBb, NonagaeT no co-
CcyAam KPOBEHOCHOW CUCTEMbI B Kanuanapbl KOXW W rnas, ok-
pawmBas Ux B XenTbin UBET. AnNuTesnbHbI 3aCTOW Xen4m Mo-
XEeT NMPUBOAUTb K 06pa30BaHUI0 KPUCTAIMYECKUX CIYCTKOB,
CrMOCO6HbIX NPEBPAaLLATLCS B XeNYHble KaMHU. XKenTblli uBeT
KOXW 1 6enkoB rnas— Tak n3obpaxans MOHFON0B— MOXET
CBUOETENbCTBOBATL O XenTyxe. Xentyxa 4yalle BO3HMKaET
npu MHPEKLMOHHbIX 3ab0IEBaHNSAX NMEYEHN, HO MOXET ObITb
cneacTBMeEM TPemMaTtono30B.

Mo Hawemy MHeHUI0, TpemaTogHasa runotesa yoeouTernb-
HO 0ObSACHAET (akT MOHIONbCKOro HaLIeCTBUS C MO3ULLUNA
OMoNornM4ecKoro aeTepMnHmMamMa. 9Ta KOHLEenumnsa He OTBep-
raeT, a, HANPOTUB, AOMNOJIHAET TPaAULMOHHbIE NMOAXOAbl UC-
TopukoB. B HacToswee Bpems y 6M0O0rn4eckoro getepmMmum-
HM3Ma He Tak MHOrO CTOPOHHMKOB, HECMOTPS Ha TO YTO MHO-
rme nNpusHaioT: Gnonornyeckne dakTopbl OKa3blBAKT AOMU-
HUPYIOLLEE BANSIHMNE HA HALlY XU3Hb.

OanH MOoW 3HaKOMbIl nowyTun: «He Halo MHe COBEeTOBaTb,
4YTO KywaTb. 9 ny4ywie Bac 3Hal0 CBOero conutepa». Jymaio,
4YTO 1 caMux cebsl, 1 CBOKO UCTOPUIO Mbl MOHUMANN Bbl rNy6-
Xe, ecnu 6bl Nyylle 3HaNM CBOUX TpeMaToz.

A.M.YepHukos

MOYEMY Bbl N HET?

YKNBHEHHbI LMK NaHUEeTOBUAHOro cocasblimka Obln pac-
wmndpoBaH ToNbko B cepeanHe XX Beka. CnepoBaTesnbHO,
MOHTOJibl HE MOTIN Jaxe NPeanofoXnTb, YHTO MypaBbU-KaMmn-
Kaa3e npeacTaBnsioT ONacHOCTb. A Tak Kak BCSl XXN3Hb KOYeB-
HMKOB Mpoxoauna B CTensx, BEPOSATHOCTb PacnpoCTPaHeH s
cpeau HUX ANKPOLLEenMo3a npeacTaBnseTcs BeCbMa BbICOKOM.

TpemaTtoabl nopaxatoT nevyeHb, paspywasa ee. [leyeHb—
opraH 35106bl, cuntanu B [lpesHem BaBunoHe. M He crnyyaiHo.
MopaxeHune nevyeHn ckasbiBaeTcs Ha NoBeAeHUN 6ONbHOrO.

B ocHoBe naTtoreHesa OUKPOLEIMO3a NEXUT N3MEHeHue
MMMYHHOW CUCTEMbI C PasBUTUEM alIeprn4eckoro CocTos-
HUS U MEexXaHMYeCKoe MOopaXeHUe XeN4yHblXx XOO0B, 3aCTOok
XEeSl4M B CBA3W C 3aKyrNnOpKOI COCya0B napasmtamMmn, BTOPUY-
Hoe ee nHouumpoBaHme. B paHHen da3e oTmevaeTcs OCT-
pas annepruyeckas peakuus: noBbilleHe TeMnepaTypbl, ro-
JIOBHbIE, MbILLEYHbIE N CyCTaBHble 605M, 3yasuas KoxHas
ChblIMb, aCTMaTUYECKNIN BPOHXUT, yBENNYEHNE NMMPATUYECKNX
y3noB. B xpoHuyeckoli ¢aze HGecnokoat 6onm cnpasa noj,
pebpamMn 1 Hap XenyakoM, OHM OTOATCS U B Apyrue 4yacTtu
Tena; yBenmunmBaloTCs NnevyeHb U XeNyHbln Ny3blpb, pasBuBa-
I0TCSt CUMMNTOMbI MOPAXXEHUS MEYEHU, XENYHbIX MYTEN 1 NOA-
XEeNyOo4YHOW Xenesbl, Xxenyaka, oTMedarTca GyHKUMOHaNb-

Y10 ewe nountathb O aukKpouenuax
N MOHroJibCKOM HawecTeuun

Fenunc O.E. MegnuyHckaa napasutonorug. M.: Me-
anumna, 1985. 304 c.

Paguin ®duw. Oxananvoond Pymun. M.: Monopas
reapaus, 1972. 288c.

Lapoea WU.X. 3o0norns 6ecno3BOHOYHbIX. M.:
BJTIAOOC, 1999. 592 c.

Mockobexuit Dom Kruzu

CETb MATA3VWNHOB

MockoBckuvt 1O0M KHUIU
pekomMmeHayeT

IOpuii SonotoB

L ]
XUMUKU ewe wyTaT K UMUK

Anekcanpp W HUs MHOTOKNeTO4YHOro opranmama —  M.: K JIn6pokom, ewé

CmupHos obmeH nHdopmaumer mexany ero Kiet- 2009 WYTAT
OnemMeHTHl KaMy C NMOMOLLbIO Creumnann3npoBaHHbIX ‘
SHOOKPUHHOM CUrHanbHbIX coegnHeHnin. CerogHs Bbl-
perynaunn ABJIEHO HEeCKOJIbKMX COTEH Takux coegm- 4 ¥
M.: FT'30TAP-Meaua, = HEHWI, BKJIKOYas rOPMOHBI. B 61uocuHTe- L @ E_'
2008 «chfi 3e, TpaHcrnopTe, MeTaboM3Me Takxe =

y4acTBYIOT ThicA4M GENKOB, MHOTME U3
KOTOPbIX MOTyT OblTb MULLEHAMWU [19
dapmMakonorMieckoro BMeLlaTenbLCTBa.

B e K )
onnexkund 3a0aBHbIX ncTopun wm

ABTOp noapobHO pacckasbiBaeT O
CJIOXKHbIX Mpoueccax, nexatmx B OCHO-
BE 9HOOKPUHHOWN perynaumm. Heobxoan-
MO€e YC/l0BME CyLLLEeCTBOBaHWS, poOCTa,
pasBuTUS, agantaumm 1 BOCNpomn3eene-

KHura npegHasHadyeHa cTygaeHTam me-
ONLMHCKUX U BUOSIOrMYeCcKUx BY30B,
crneyyanmctamMm B 06/1aCTU SHAOKPUHO-
NIOrnMm, HOPMAJIbHOM 1 NATOJIOrMYEeCcKom
dunamonornm n BUOXMMUN.

OCTPOYMHbIX BbICKa3bIBaHU XUMNKOB 1
0 XxuMmkax. HanmcaHa n3BeCcTHbIM poC-
CUNCKNUM XUMUKOM-aHaIUTUKOM, aka-
neMmukom PAH, aBTOPOM MHOrmMx Hayu-
HbIX MOHOrpadunii N Hay4HbIX cTaTen.
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HeBblaymaHHble pUCKI

TPpaHCreHHbIX
pacTeHuun

Kananpat 6umonornyeckux Hayk
A.l.BukToposB,

MHCTUTYT Npo6niem aKonorum 1 3BosiioLmnmn
mm. A.H.Cesepuosa PAH

Bo BCce BpemeHa 0HOM 13 FNaBHbIX 33734 CenekLMOHepoB Obls
0TOOP pacTeHU Mo YCTONYMBOCTU K BpeauTensam. [nsa MHOrmx
CeNbCKOXO3AMCTBEHHBIX Ky/bTyp 3Ta npobnema, kasanochb 6bl,
HaBceraa Obi1a peLleHa B KOHLE NPOLLIOro ThiCS4YeneTus, Koraa
NOsIBUIUCb FEHHO-MOAMMULMPOBaHHbIE Bt-pacTeHus.

«Bt» nponcxoguT OT NAaTUHCKOro Ha3BaHUsa cnopoobpasyto-
wen 6aktepun Bacillus thuringiensis. Ansa co3paHns ycTonym-
BbIX K BpEOUTENSM pacTeHWI Obif MCMNOJIb30BaHbl FeHbl 3TOM
GakTepun, KoampyoLwme 8-aHA0TOKCUHbI. [lenbTa-aHa0TOKCH-
Hbl, UK Bt-TOKCKUHbI, — OBLLIMPHbIN Knacc 6enkoB, yonearoLLmMx
JINYNHOK HacekOoMbIX (rf1aBHbIM 06pa3om 6aboyek, XYKOB U
OBYKPbUbIX). B cBOE Bpems npenapatbl, coaepxalie CMecb
GakTepuanbHbIX KNETOK, CNOpP 1 NapacnopasbHbIX (TO eCTb J10-
KasiM30BaHHbIX PSAOM CO CMOPO) KPUCTaNNO0B 8- 3HO0TOKCU-
HOB CTa/n NMoHepamMmu B1onorMyeckoin 6opbdbl C BpeamTens-
MU. [epBbli NPOMBbILLNEHHBIN MHCEKTUUMA, «Sporein» ¢ Bt-Tok-
CUHOM 6bI1 co3aaH Bo @paHumm B 1938 roay. C Tex nop aToT
KN1aCC MHCEeKTULMAOB CHUTAETCSH OOHUM U3 CaMbIX 3KOJIOrnyec-
K1 6e30nacHbIX CPEACTB 3aLMTbl PACTEHWNI, Tak Kak OH TOKCU-
YeH A9 TEMIOKPOBHbIX XUBOTHbIX JIMLLb B KOHLUEHTpauusx, B
HECKOJIbKO ThICAY pa3 NPEeBbILLAIOLLMX 003bl, KOTOPbIE NCMOJIb-
3yl0T Npu 06paboTke arpoLLEHO30B.

Cellyac B NPOMBbILLIIEHHOM MacluTabe BblpallMBalOT OKOJIO0
TPUALATU CEeNbCKOXO3AMCTBEHHBIX Bt-KynbTyp: Kykypy3y, XJionyat-
HUK, KapTodesb, 0CcoObIN COpPT panca «kaHona» (canola — oT
can[ada] ofil] I[ow] a[cid], kaHanckoe cnabokucrioe Macno), puc,
OpoKkKonn, apaxuc, baknaxaH, Tabak uta Mo oueHkam AreHTCcTBa
no 3aumTe okpyxatoLeri cpeapl CLUA (US EPA), Tonbko MCMOSb-
30BaHue Bt-3epHoBbix KynbTyp B CLLIA exeronHo no3BonseT CHU-
3UTb NPUMEHEHME NHCEKTULMAOB Ha MIOLWAAM NPUMEPHO 3 MITH.
ra (aaHHole 2004 roga). OKOHOMUYECKMIA BbIUIPBILL COCTaBASET
0oKoJ10 2,7 Mnpa. aonnapos. Takum o6pa3oMm, Bo3aesnbiBaHme Bt-
KynbTyp OKa3bIBaeTcs Mo kpanHein mepe Ha 10% peHTabesnbHee,
4YeM OObIYHbIX, HE TPAHCTEHHBIX, 1 OHW PAcNPOCTPAHSOTCS BCe
wmpe. B 2004 roay o6Luas nnowanp Ux niaHTaumin B Mmpe 3aHn-
Mana okosio 16 MfH. ra (13 HUX okono 11,2 MH. ra NPUXoaMnoCh
Ha ponto Kykypy3bl). B 2007 rogy ata naowaapb yBenmynnach no-
4YTW B AiBa pasa: Tak, Tosbko B IHaomn n Kntae nnaHtaummn Bt-xnon-
YyaTHMKa 3aHManM B COBOKYNHOCTM 10 MAIH. ra.

OpHako ecTb U obpaTHas cTopoHa mepanu. Bce 6onblie
[AHHbIX TOBOPUT O TOM, 4YTO MCMOJMIb30BaHMe Bt-pacTeHuin He
Bcerga addeKkTMBHO NPOTUB BpeauTenei, a ux Bblpalimea-
HMEe MOXEeT oka3blBaTb A0J/IFOCPOYHOE HeraTuBHOe BO3Aeli-
CTBME Ha OKpYXaloLlylo cpeny, 9KOHOMUYecKkuii yuiepb oT
KOTOPOro rnoka paxe TPYAHO OueHUTb. Bo-neps.bix, Bt-kyky-
py3a npounssogmt B 1500—2000 pas 6osblle 3HOO0TOKCUHA,
4yeM ero pacnbiNgT NPU OAHOKPATHOM 06paboTke nonemn xm-
Mukatamm Tuna DIPEL, cogepxawmmn Bt-TokcuH. Bo-BTO-
pbIX, Pa3sioXeHne TPaHCreHHbIX PacTeHUIn MPOUCXOANT 3Ha-
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YNTENbHO MedJIeHHee, HeXenn reHeTn4eckn HemoandUUMpPo-
BaHHbIX JIMHUA. W HakOHeL, KynbTuBMpOBaHue Bt-kykypy3bl
npMBOAMT K HakonneHuo Bt-TokcnHoB B noyse, a Guonoru-
yeckasl aKTMBHOCTb MOYB MOA TPAHCreHHbIMU PaCTEHUAMU
3aMETHO HUXE, YEM Ha KOHTPOJIbHbIX yHacTKax.

PaccmoTpum noppobHee, Kaknme AaHHble MO3BOJSIOT 3TO
yTBEPXAaThb.

XnonkoBoi coBke Bt-TOKCUH He cTpawueH?

LLiInpokoe npumeHeHne TpaHCreHHbIX PpacTEHUM NpenogHec-
110 UX pa3paboTymkam 1 nosib3oBaTeNsaIM HENPUSATHbLIN CIOPI-
pun3. BbIACHNUNOCHL, YTO HEKOTOpPbIe Bt-KynbTypbl B OANHOYKY
He CnpaBnsAloTCA C BPpeAHbIMU HACEKOMbIMU, MPOTUB KOTOPbIX
OoHW G6blnn BeiBeAEHbI. Tak, Hanpumep, Bt-xnonyaTHMK xopo-
WO 3alneH oT TabayHoW OrHeBKkM U xJionkosown monun. Oa-
HaKO YTOObI OrpaHNYMBaTL YUCIEHHOCTb X/TOMNKOBbLIX COBOK, BO
MHOIMX Cny4yasix NoHag00buNMChb A0MOMIHUTENbHbIE UHCEKTU-
unabl, B TOM ymncne n dpocdopopraHmyeckme.

Kpome Toro, ryceHumupl X/10MnKOBbIX COBOK 3HAYMUTESNBHO Yalue
BCTPEYa/ICb Ha CEMEHHbIX KOpoboyKax, HeXesnn Ha NpuLuBeT-
HUKaxX N NNCTbsX. I encTBuTesnbHO, nccnefoBaHne B Te4eHne
BereTaunOHHOro cesoHa nokasasno, Y4To, BO-NnepBblX, 3HOOTOK-
CUHa B BEPXYLUEYHbIX IMCTbsIX BCceraa Oblslo B HECKOJIbKO pas
6osblle, YeM B TKaHSIX NaoAa, a BO-BTOPbLIX, 06a 3TM nokasa-
Tens No Mepe pasBuUTUS PaCTEHUSA B HECKOJIbKO pa3 CHMXa-
nnce. Ero konnyecTtsa CMbHO BapbMpPOBann B OOHUX N TEX Xe
TKaHsX pacTeHUn OQHOro Bo3pacTa, NpomM3pacTaBLUMX B pas-
HbIX YacTax nons. CnepoBaTesibHO, CUHTE3 3HAOTOKCUHOB U UX
CcTabuNbHOCTb 3aBUCAT Takxke OT OKpyxXatoLlei cpeapl. K uemy
3TO NPMBOAMT HA NPaKTUKe, CBUAETENLCTBYET NnpumMmep NHann.
MecTHble pepmepsbl npeanoymTatoT Bt- xnonyaTtHuk ¢ 6onblueii




A uepsu no éxycy o6bIKHOBEHHOU HesCbIMU

NPOOOIKUTENBHOCTLIO XU3HU 1 6onee No3aHMM CO3peBaHun-
€M, TaK KaK y HEero KpyrnHee Kkopo0b04ku 1 nyylue Ka4eCTBO BO-
nokHa. OgHaKo MMEHHO Y TakMx COPTOB B 60nee paHHEM BO3-
pacTe CHMXaeTcsa ypoBeHb cnuHTe3a Bt-TokcunHa, n pepmepam
NPUXOONTCS NPUMEHATb MHCEKTULMABI.

[MapeHne ypoBHS Bt-TOKCMHA He BCcerga o3HavyaeT noTepro
VHCEKTULIMOHbIX CBONCTB. O4eBUAHO, YTO Y KaXa0ro Bpeam-
Tens eCTb CBOM NOPOroBbl YPOBEHb KOHLLEeHTpauun Bt-Tok-
CMHa B TKaHAX pacTteHus. Noka oHV onpeaeneHsbl NvLlb B ean-
HUYHbIX Cly4Yasax: Tak, AJ1s XJIONKOBOW COBKW OH COCTaBnseT
1,8 MKr/r cblporo Beca pacteHus. MNpu MeHbLIMX KOHLEHTpa-
umax Bt-aHOOTOKCMHA BbIXXNBAEMOCTb MYCEHUL, HAa TPAHCIEeH-
HOM XJI0MYaTHUKE CyLLLECTBEHHO MoOBbIWanacbk. Ho 4yyBCTBM-
TeNbHOCTb K Bt-TOKCMHamM HeoaMHaKoBa y pasfinyHbIX Hace-
KOMbIX. Tak, XJIONKOBbl€ COBKM, OCHOBHblE BPEAUTENN XJ10M-
yaTHUKa B ApreHTtuHe, lHaoun n Kutae, B HECKOJIbKO pa3s yc-
TolYMBEE K HUM, YeM TabayHasi orHeBka — OCHOBHOW Bpeau-
Tenb aTon KynbTypbl B CLLIA. B TO Bpems kak ryCeHuLbl COBOK
NUTaAKTCS PEenpoayKTUBHBIMU TKAHAMW PaCTeHUs, OrTHEBKU
npennoynTalT AUCTbs (SHAOTOKCMHA B JINCTbSAX, KakK yXe
6b110 ckasaHo, 6onblie). Bot novyemy B CLUA Bt-xnonyaTHuK
nmeeT 99—100% nHcekTUumaHyio apPeKTUBHOCTL, a B CTpa-
Hax TPeTbero Mypa oHa Kyaa Huxe.

M3 BCero ckazaHHOro MOHATHO, YTO OLLEHUTb 9KOMOrn4yec-
Kre pucku, a Takxe adPekTMBHOCTb UCMOsb30BaHnA Bt-cenb-
XO3KYJIbTYP B KOHKPETHbIX YCIIOBUAX MOXET ObITb HEMPOCTO.

Bt-TokcuHbI B nouBe

Mocne cbopa ypoxass Ha OQHOM rekTape KyKypy3HOro noss
octaetcs 6e3 manoro 10 T pacTUTesNbHbIX OCTATKOB (2—2,5 T
cunoca 1 okono 6 T 3epHa). B cnyyae TpaHCreHHOM KybTypbl
3TO O3HayaeT, YTo Ha none octaetcsa u okono 10% Bt-Ttokcu-
HOB, cofepXaBLUMXCcs B pacTeHusx. CKOpoCTb pacnaja aHa0-
TOKCUHA 3aBUCUT OT TOFO, JIeXaT /i OHU B MOYBE UK Ha ee
noBepxHOCTW. Mo AaHHbIM LUBENLAPCKUX MCCnenoBaTenen,
KOHUEHTpauusa Bt-TokcMHa B pacTUTENbHbIX OCTaTkax pPes3ko
cokpawaeTtcs (0o 20—38% OT nepBOHA4YanbHOrO KONMYeCTBa)
Yyepes [Ba Mecsua nocne ybopkum ypoxas n octaeTcs npumep-
HO Ha TOM Xe YPOBHE B Te4eHune 31Mbl. J1MLLb C HacTyrnaeHnem
BECHbl TOKCMH NPOA0/IKaeT pa3pyLuaTbcs, oaHako n yepea 200
nHew octaetca 0,3% oT ncxogHoro KoanyecTsa. Makcumanb-
HbI XX€ CPOK, B TEY4EHME KOTOPOrO OH COXPaHSAETCs B MOYBE,
cocTtaBngeT 350 gHel. Bt-TOKCUHbI OCTalOTCs BUONOrnyYeckun
aKTUBHbIMUW Tak A0/ro — pakTu4yeckn oo roga — KU3-3a Toro,

4YTO CBSA3bIBAKOTCS C MOBEPXHOCTHO aKTUBHbI-
MW YaCTuLLaMW TnHbI, T'yMyca U T.4.; 3TO-TO
M 3alUMLLAET VX OT PasnoXeHns MUKpoopra-
HU3MaMu.

OTn pesynbTaTthl, NONYYEHHbIE CPaBHU-
TeNbHO HEeOAaBHO, MPUHLMNMANBLHO OTAnYa-
I0TCS OT 60oNee paHHUX, NPOBEAEHHbIX B Na-
©60paTopHbIX YCNOBUSAX, KOTOPbIE MoKasanu,
yTto 50% Bt-TOKCMHOB pasnaratloTcs 4yepes
nonTopa AHsa nocne nonagaHus B noysy n 90% — B TeyeHue
15 gHen. Ecnu pacTtutenbHble OCTaTKN HE KOHTakTUPOBaIu C
no4ysoi, To 50%-HbI pacnag Bt-TokcMHOB nponcxoaun B Te-
yeHue 25,6 gHeir, a 90%-Hbih — 40,7 gHel. OpHako B nabo-
PaTOPHbIX YCAOBUSAX 3KCMNEPUMEHTbLI MPOBOAMANCH MPU NOCTO-
SIHHOW KOMHaTHOM Temnepatype. B npupoae xe HabnwopaoT-
CS1 CyTO4YHble KonebaHua Temnepartyp, He roBOpsi O TOM, 4TO
TpaHCreHHasa Kykypysa nponspactaeT B CpeaHer noaoce, ong
KOTOPOW XapakTepeH XON04HbIM 3UMHUI Nepunof,. Kpome Toro,
B NabopaTopHbIX 3KCNepUMeHTax IMCTbs KYKYpy3bl nepema-
nblBanu, npocensanu n nModunnamposanm, n aTo obecneym-
Basio MUKpOOPraHmamMam Kyaa 6osbluyo nnowanb ajis Kono-
HU3aumn. NOHATHO, YTO HMYEero NoAO6HOro B NPUPOAE He Npo-
MCXOOUT, NOSTOMY SKCTPanonMpoBaTh pe3ynbTaTthl nabopa-
TOPHbIX ONbLITOB C Bt-TOKCMHaMN Ha eCTeCTBEHHbIE YCNOBUS
cnenyeT OCTOPOXHO.

B nouBy Bt-TOKCWHbBI NonagatoT He TONbKO NPU PasfioXeHUN
pacTUTENbHbIX OCTAHKOB, HO U C BbIAENEHUSIMU KOPHEW XMBbIX
TPaHCreHHbIX pacTeHunin. KOHeYHO, MoCTyrieHne TOKCUHOB U3
KOPHEW He CTOJb BENMMKO, HO 3TOT hakTop Takxke Henb3sa copa-
CblBaTb CO CYETOB. VIHTEPECHO OTMETUTb, YTO €CNN KOPHEBbIE
OTPOCTKM KaHOJIbl, Tabaka 1 xJionyaTHMKa BoooLLe He BblaensoT
Bt-TOKCMHOB, TO KOPHK BCeX 12 nccnenoBaHHbIX TPAHCTEHHbIX
COPTOB KYKypy3bl MPOAYLIMPYIOT VX MPaKTUYECKN B OONHAKOBbIX
obbemMax Ha NPOTSKEHUN BCEW XU3HU pacTeHus. Kpome Toro,
napBUUMAHAsA akTUBHOCTb (TO €CTb CNOCOOHOCTb YOMBaTh JINHNH-
KU HACEKOMbIX) Y BblOENEHUI KOPHEN KyKypy3bl JOCTOBEPHO
BbILLIE, YEM Y puca 1 kapTodens. XoTa HekoTopas nons Bt-Tok-
CMHOB MOXET MOMacTb B MOYBY MPW LENYLUEHUN U MEXaHWNYEC-
KOM MOBPEXAEHNN KOPHEWN, OCHOBHAA YaCTb BCE Xe NPUXOANTCS
Ha BbloeNeHns KopHen. 3To nokasanu uccneposaHusa Bt-kyky-
py3bl, Bt-puca n Bt-kapTtodens, BbipawmBaemMbix B rmaponoH-
HOW KynbType. HuMkakmx HapyLleHWn KOPHEBOW MOBEPXHOCTU Y
HWX, NO onpeaesnieHnto, ObITb He Morso, a Bt-TokcKHbl B nuTa-
TeNbHOM pacTBOpE BCE PaBHO MPUCYTCTBOBaIN.

[(naBHYO PONb B PA3/OXEHUMN PACTUTESNIbHBIX OCTATKOB Ur-
patoT NOYBEHHbLIE BECMNO3BOHOYHbIE: B1arogaps UM NPOUCXo-
OVT NepBUYHOE paspyLLeHne paCcTUTEeNbHbIX OCTATKOB, U NNLLb
NoTOM 32 Aefi0 6epyTcsd MUKPOOPraHN3Mbl.

Kak okazanocsb, Bt-pacteHua HenpuBnekaTesbHbl Aaxe os
Tex canpodaroB, KOTOPbIE HEYYBCTBUTENbHbI K MX TOKCUHAM.
Korgoa norpe6Holi, unm wepoxoBaton, mokpuue (Porcellio
scaber) NpeanoXunu pacTuUTesbHble OCTAaTKN BOCbMY COPTOB
KYKYpPY3bl (OBE TPAHCrEeHHbIX N LIECTb U30rM€HHbIX UM KOHT-
POSbHBIX JINHWIA), BBIICHUIOCH, YTO 9TO XUBOTHOE SIBHO Npej-
noynTaeT HeTpaHCcreHHble pacTeHus. PacTutenbHble ocTat-
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kn Bt-kykypy3bl 3acensnu B 1,2 pa3a MeHbLUe ramas3oBbIX Kile-
wen, B 1,3 pasa MeHbLUE ONUIroXeT-aHxnTpena n B 1,5 pasa
MeHbLUe konnembon. K coxaneHuio, H1U B O4HOM 13 paboT He
1CCnefoBanv CBA3b MeXAy NULLEBON NMPUBNEKATENbHOCTbIO
pPacTUTENbHbIX OCTATKOB WU COAEPXAHMEM B HUX IMTHUHA.

JINFHMH — BbICOKOMOJEKYNISPHOE COeAVHeHWe apomaTu-
4eCKOW NpuMpoabl, OCHOBHOWM CTPYKTYPHbIA KOMMAOHEHT pac-
TEHWN, 3aN0JTHAIOLLNIA MPOCTPAHCTBO MEXAY KNeTKaMm 1 Co-
eANHSIIOWNIA X NepBUYHbIE 000/104KM. JINTHMH obecneyrBa-
€T MPOYHOCTb U XECTKOCTb PACTUTENbHbIX KOHCTPYKLNMA, a
TakXe MX BOOOHENMPOHULLAEMOCTb — UHbIMU C/IOBAMU, UMEH-
HO OH onpefenseT CBOCTBA APEBECUHbI, HO COAEPXUTCH U B
TPaBSAHUCTBIX pacTeHunsax. [ing Hac ceryac BaXxHO, YTO NOBbI-
LLEeHHOE CoAEepXaHWe NIUTHUHA 3aTPyOHSAET «paboTy» GuUTo-
daroBs n 3amennaeT pasnioxeHne pacTUTENbHbIX OCTAaTKOB B
noyse. Beab Npu pasnoxeHnn camoro AUrHUHa BbIAENS0TCS
TOKCUYHblIE HU3KOMOJEKYNSPHbIE MPOAYKThl pacnaga — de-
HOJbI, MEeTaHO, KAaPOOHOBbLIE KMCOTHI.

Tak BOT, B CTEONAX pas3nnyHbIX IMHWI Bt-KyKypy3bl TUrHMHa
NPUMepPHO B nontopa pasa 6osbLue, YEM B U30MEHHbIX UM NN~
Husax. (MprmeyaTenbHO, YTO COAEPXaHUEe JIMFHMHA B KYKYpPy-
3e, pacTyLlen B eCTECTBEHHbIX YC/IOBUSX, ObIsIO BbillE, YEM B
nabopaTopHbIX pacTeHusx.) A nccnenoBaHme pasnnyHblx Bt-
NVHUIA pyca, Tabaka, xionyaTHMka u kapTodens nokasasno, H4To
6osiee BbICOKOE copepaHue nurHmHa (Ha 10—66% 6onblue,
YeM Y W30rEeHHbIX JINHWA) CBOWCTBEHHO BCEM TPAHCIrEHHbIM
copTam.

Bt-ToKCMHBI U [OXAEBbIe YepBU

BaxHyio pofib B yTuamnaaumm pacTuTenbHOro onaga wurpaiooT
noxpaeBble 4yepsu. OHM 0OUTAIOT NPakTUYECKN BO BCEX CTe-
CTBEHHbIX U aHTPOMOreHHbIX 3KOCUCTEeMax YyMEepPEHHOro no-
sca 1 npeobnagaT B HMUX No 6uomacce. O6bem nepeHocu-
MO STUMWU XUBOTHbIMM MO4YBbI BapbupyeT OT AByx A0 250 1/
ra B rog (470 NpubnmManTesibHO PaBHO CJIOK 3EMIN TOSLLM-
How oT 0,1 0o 5 cm). BepTukanbHoe pacnpeaenenve aoxae-
BblX YepBeW BAOJSIb MOYBEHHOro Npoduns 3aBUCUT KakK OT UX
BMAoCneundunyHbIX NpeanovyTeHnin (3emMnsaHble 4YepBu «BCe
OAMHaKOBbI» TONIbKO AJ1s1 HECNeLuMancTa, Ha CaMoM aene 310
MHOXECTBO BMAOB), Tak U OT KOMrekca abrnoTniecknx gak-
TOPOB: TemnepaTypbl, BAaXHOCTU MOYBLI, pacnpeneneHuns
OpraHnyYecKkmnx BELLEeCTB UTh

B oTnnume ot obuTtatenei NoYBEHHbIX CKBaXWH NIV MUKPO-
NMosI0CTEN N MOYBEHHOW BNarv, AOXAEBbIe YePBU Ha MPOTSXe-
HUW BCEWN CBOEN XMN3HN 0OMTAIOT B TOJILLLE MOYBbI U YYTKO pea-
rMPYIOT HA UBMEHEHUS ee XMMNYECKOro cocTasa unm nosisne-
HME 3arpasHAOLWLMX areHTOB. A MOCKOJIbKY YepBU NUTaloTCH,
3arnartblBas HacTuLbl MOYBbI, OHM NOABEPraTCs BO3AENCTBUIO
TOKCUKAHTOB KaK M3HYTPW, Tak 1 cHapyxu. Boo6aBok poxnae-
Bble YepBM NPakTU4eCcKn He MUrpupyLoT (He 6onee 10 M B roa).
BoT noyemy 3T X1BOTHbIE — XOPOLUNE MHANKATOPLI pusnyec-
KUX Y XMUYECKNX OCOOEHHOCTEN NOoYBbl. YepBY akKymMynvpy-
10T U KOHLLEHTPUPYIOT MHOIME XMMNYeCKNe BeLecTBa, Cnego-
BaTesIbHO, UX MOXHO WUCMOfb30BaTb AJ19 OLEHKN YPOBHS 3ar-
PA3HEHMS MOYB XJIOPOPraHMYECKUMU MHCEKTULNAAMU, TaXe-
NbIMM MeTannamMu, paguoakTUBHbIMU 3neMeHTamn uth, Bce
9TV BeLLECTBa, B TOM yucne GbiCTpopasnaralLlmecs, Bbi3bl-
BalOT Y HUX OCTPbIE N XPOHUYECKME TOKCUKO3bI.

Kak H1 cTpaHHO, 06CTOATENbHbIX UCCea0BaHNA TOKCUYHOCTH
Bt-pacTteHnin onsa ooxaesbix YepBe 4O CUX NOP HE NPOBOANIIOCH.

NaGopaTopHble nonynsaunn vepsein Lumbricus terrestris
(no-pycckun 3TOT BUA, Ha3bIBAIOT «BOMbLION BbINOMA30K») MO-
cenunu B No4YBY, KOTOpas coaepxasna npopacrallime ceme-
Ha TPaAHCreHHOoM Kykypy3bl unu ee nuctbsl. CopokagHeBHbIE
HaOMIOAEHVA HE BbIIBUIM 3HAYMMbIX U3MEHEHUI B BECE U
CMEPTHOCTU AOXAEBbIX YHEPBEWN NO CPABHEHMIO C KOHTPOJIEM,
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XOTH 1 nokasanu npucyTcTeme Bt-TOKCMHOB B X KULLEYHU-
Kax n aKckpemeHTax. Korga yepBen NepeHoCcusin B YACTYIO
MOYBY, UX KNLIEYHNKM OCBOOOXAANNCb OT TOKCMHA 3a OeHb-
nga. K coxaneHuio, B 910l paboTe He OLeHUBanu BAUSHUE
Bt-TOKCMHOB Ha Pa3MHOXEHME YepBelr U Ha MOJIOAbIX 0OCObeN,
KOTOpble MO BCEM 3aKOHAM TOKCUKOJIOrNK OOMXKHbI O6bITh 60-
nee 4yyBCTBUTENbHbIMU. Kpome TOoro, L. terrestris — KpynHbIn
DOXOEeBOW YepBb, N XMBET OH A0 CeMU JieT, MO3TOMY COpokKa
OHeN ong onbiTa 9BHO HELOCTATO4HO. [TpoBeAEeHHbI No3gHee
OBYXCOTAHEBHbIN NabopaTOPHbI 3KCMNEPUMEHT nokasar, 4To
L. terrestris, noTpebngaBLIME NNCTbS TPAHCTEHHOM KYKYPY3bil,
Tepsnn B Bece 18%, B TO BpeMs Kak y KOHTPOJIbHOM rpynnbl
Obln oTMeueH 4%-Hblii NpuBec.

OpHako 60/bLLUOKM BbINOA30K NpeanovynTaeT 3acensaTb He-
BCMaxaHHble y4aCcTKM 1 NMOTOMY TakXe He COBCEM ya006eH ans
3KOTOKCUKONOrMyeckom oueHkn BnmsHns Bt-kykypysbl. B na-
XOTHbIX MO4YBaxX CpefHel MosioCbl B OCHOBHOM XWBET BU[,
Aporrectodea caliginosa, nmewwmn KOCMOMNoOINTUYeCKoe
pacnpocTpaHeHue (B Poccun ero HasbiBaloT NMalleHHbIM Yep-
BeM). JlaBopaTopHble UCCed0oBaHUs Ha 3TUX 4YepBsaX, Mpo-
BeJeHHble B [lJaHnn, He BbIABUIIM MPaKTUYECKMN HUKAKUX Hera-
TUBHbIX MOCNEACTBUIM OT BHECEHUS B MO4YBY TOHKO MEpPemo-
NOTbIX NNCTbeB Bt-kykypy3abl. (OgHAako BO3HMKAET BOMPOC:
a[lekBaTHO NI n3MesibYeHME NINCTLEB ANEKTPUYECKUM MUKCE-
pOM ecTeCTBEHHOMY MnpoLeccy nonagaHus Bt-tokcuna B no-
4yBy?) EANHCTBEHHbIM 3Ha4MMbIM 9P HEKTOM OoKazanacb MNo-
BblLLIEHHas aMOpMoHanbHas cMepTHOCTb: Ha 20% (c 95% po
75%) CHU3UIOCb YMCIIO0 KOKOHOB, N3 KOTOPbIX BbIXOAWIN MO-
noaple ocobm. OBbIYHO 3TO NPOUCXOAUT NPU HEONAronpUaT-
HbIX 3HAYEeHMaX TeMNepaTypbl U BNaXHOCTU. HO NOCKONbKy B
DAHHOM Ciy4ae M KOHTPOJIbHbIA BapuaHT, U 3KCMEePUMEHT
Haxo0ANNNCb B OOVNHAKOBbIX YCNOBUSX, MPUYNHBI CRenyeT nc-
KaTb B HEMOCPEACTBEHHOM BAMSHUN Bt-TokCMHa Ha paHHMe
CTaAnn PasBUTUS NaLLEHHbIX YePBEN.

K coxaneHuto, noka eLie HUKTO He UCCneafoBan MUrpaLuio
Bt-TOKCMHOB B NuLLEBbLIX Lienax. Mexay Tem [oXOEBbIMU Yep-
BSIMW MUTAIOTCS MHOTME XULLHbIE 6ECNO3BOHOYHbIE, NTULBI U
mnekonutatowye. K npumepy, B AHrnuu L. terrestris yoosneT-
BopstoT 0o 10—15% aHepreTnyeckmx NoTPeBGHOCTEN PbIXMX
NnC, a Ha y4acTKax, roe yepseit 0co6eHHO MHOro, — 0o 60%.
He 6pe3ryeT 60nbWIMMK BbINON3KaMn M 0ObIKHOBEHHAS He-
SICbITb, KOTOPas 3a 4ac MOXeT nomatb 6onee 20 yepBei.

HenpepBuaeHHble 3adpPeKTbl

Kak yxe roBopuiocb, AeCAaTu/ieTHee UCMNoJib30BaHNe TpaHC-
reHHbIX PACTEHMI B MPOMbILLIEHHbIX MacLluTabax BbISBUIIO Y
HUX HEKoTOopble HenpeaBUAEHHble CBOMCTBA. [MOBbILLIEHHbLIM
coAepXaHNeM JIMrHUHA U KOPHEBLIMU BblogneHnsmu Bt-Tok-
CuHa feno He orpaHnynnocb. OgHUM 13 CaMbIX HEOXNAAHHbIX
cBOWCTB Bt-pacTeHuin okazanachk 1x 60sbluasi N0 CpaBHEHUIO
C HETPAHCreHHbIMM COPTaMu NPUBMEKATENbHOCTb O] Then.

Monynauuu Tner nogyac pasBmMBaIUCh 3HAYUTENBHO ObIC-
Tpee Ha reHeTU4eckn MoaMdULMPOBAHHbIX PACTEHUSX, Ha-
npumep Ha Bt-xnonyaTtHuke n Bt-kykypy3e, 4em Ha 0ObIYHbIX.
B Heckonbknx nccnenoBaHusx 6bl10 YyCTaHOBMEHO, YTO HA NO-
NAX, 3acesiHHbIX Bt-xnonyaTtHMKoM, 1 4ncno Tinen 6uino 601b-
we. Tnu, Kak N3BECTHO, HE OTHOCATCS K BpeaAnTensam, npoTmB
KOTOPbIX 6bl1K BbiBeAeHbl Bt-kynbTypbl. [laxe 3acensas TpaHc-
reHHble PACTEHUNS, OHM HE BXOAAT B KOHTAKT C TOKCUHOM, Tak
KaKk OH He MocTynaeT B TKaHW, U3 KOTOPbIX 3T HAaCEeKoMble
BbICaCbIBAIOT NMTaTEeNIbHbIE BELLeCcTBa.

B Vicnanun nccneposanv BUAOBOW COCTaB TNEN, XUBYLLMX
Ha Bt-kykypy3e «Cotpa CB» 1 Ha M30reHHOn reHeTu4yecku
HemMoanduumMpoBaHHo nuHMn. «Cotpa CB» B 2003 roay 6bin
CaMbIM PacnpPOCTPAHEHHbLIM TPAHCTEHHbIM COPTOM KYKYPY3bl
B MicnaHuun: obwas nnowaab ero NnoCeBoB COCTaBsIa 0OKOI0



25 TbicAY rekTapoB. dkcnpeccus TokcuHa — 6enka CrylAb
NPOUCXOANT Y 9TUX PACTEHUI B 3€JIEHbIX TKAHAX U MblibLe,
npuyemM gaHHasg pa3HOBUAHOCTb TOKCUHA OMacHa TOJ1bKO A4S
YyellyekpblbiX, HO He ANa BpeauTenen n3 opyrux oTpsiaos.
BupoBoit cocTtaB Tnei Ha 06bl4HOM 1 TM-kyKypy3e 6bin oam-
HaKOB, 04HAKO COBEPLUEHHO HEOXNAAHHbLIM OKa3anach MOBbI-
LIeHHasa npuBneKkaTenbHOCTb TPAHCTEHHOW KYKYPY3bl A5 He-
KOTOPbIX CTaauii pasBuTus Tnei. vpye Bcero aTo ObIIO Bbl-
paxeHo y YepeMyxoBOl TAu. Y 9TOro BMaa MiIOTHOCTb anaT
(KpblNaTbiX NONOBO3pPENbIX 0C06el), 6eCKpbIIbIX MMaro U Mo-
noapix HUM® Oblna Bbille MMEHHO HA TPAHCIeHHbIX COpPTax.
lMocne KoNnoHn3auumy TASMU KYKYpy3bl CYLLLECTBEHHbIX Pa3sim-
YW B X KONIMYECTBE HA TPAHCTEHHbIX 1 OObIYHbIX PACTEHUSX
He Habnanock. ATO rOBOPUT O TOM, 4YTO BosbLLee Konye-
CTBO B3POC/bIX 0CO6EN, 3acensBLUnX KYyKypy3y, U onpenens-
€T [JanbHellee pasnnyve B NAOTHOCTU NOMYNSUMA Ha NPo-
TSAXEHUU BCEro ce3oHa.

MpuunHbl 60N€ee BbICOKOW NMPUBNEKATENbHOCTM TPAHCIEeH-
HOW KYKYpPYy3bl 015 T/IEA HE COBCEM MOHATHbI, HO OY4E€BUAHO,
YTO 9TO CBHA3aHO C HEM3BECTHbLIMM NOKa B3aMMOLAENCTBUAMU
MUKPOBHOro reHa, koaupyiouiero Bt-TokcuH, ¢ reHoMmoMm pa-
CTeHUs1, B KOTOPbI OH MCKYCCTBEHHO NEPEHECEH, UHBIMU CO-
Bamu, ¢ adpdekTom nnenotponuun. NMocnegHuin TepmmH 060-
3HavyaeT BO3AENCTBME OLHOrO reHa (B naHHOM cinydae Bt) Ha
HECKONbKO MPU3HAKOB, MOAYAC HMKakUM 06pa3om Apyr ¢ opy-
rOM He CBSI3aHHbIX.

MpenBapuTenbHO MOXHO O4EPTUTb KPYr MPU3HaKOB, N3Me-
HEHUS KOTOPbIX MOFYT MMeTb 3HAYeHUs ONg TNneu, ULLYLINX
nuuly. Bo B3aMMOOTHOLLEHUAX «paCTEHUE — HACEKOMOE»
BaXHYIO POJib UrPaOT XMMUYECKME BELLECTBA, UCMyCKaeMble
pacTteHuamMmn. Bonee TOro, KAKOHOM K 3aMyCcKy NoBefeHYEeCKNX
MEexXaHNU3MOB, MPMBOAALLMX K GALEKIaaKe, 3a4acTylo Takxe
cnyxart XMMUyeckue BeLLecTBa PacTEHUA-X0359MHa.

MiccnepoBaHme neTydnx coeguHeHun, Bbligendembix Bt-
xnonyatHnkom GK-97 1 06bi4HbIM Simian Ne 3, nokasano, 4To
00ObIYHbIM COPT UcnyckaeT 16 coeanHEeHU, a TPAHCFeHHbIN —
18. 3HayeHne aTux pasnuMyun ewe NpeacTouT mndyuntb. Y
TPaHCreHHOro xyionyaTHNKa 0OHapPYXeHbl U Apyrne 6MoxXmmm-
Yeckne M3MEHEHUs: MOBbILLIEHA akKTUBHOCTb depMeHTa ne-
pOKCMAA3bl, CHUXEHO COAepXaHWe KOHOEHCUPOBAHHbIX Ta-
HMHOB, KOTOpPble 06ecneyYrBaloT YCTOMUYMBOCTb X10NYaTHUKA
K Knewam u tnam. Takmm ob6pasom, LeHOM NoBblEeHUs yC-
TOMYMBOCTN Bt-KyKypy3bl K X/1IOMNKOBOW COBKE OKa3blBaeTCH
MOHWXEHMNEe ee YCTONYMBOCTU K cocylimm putodaram.

Momrmo 3anaxoB, HEMaNIOBaXHYIO POfb B MULLEBOM MOBE-
OEHNN HACEKOMbIX UrpaloT LIBETOBbIE XapakTEPUCTUKN KOP-
MOBbIX pacTteHuii. CopTta Bt-kykypy3sbl nmeroT 6onee Hacbl-
LLEHHbI 3eNeHbI LIBET, HEXENN N30reHHble copTa, U 3TO Npo-
SBNSIETCS y>XKe Ha cTaaum BcxonoB. Kpome Toro, 6bi1m oTme-
YeHbl HEKOTOPbIE Pas3nn4ymsa B CKOPOCTU PasBUTUS TPAHCIeH-
HOW 1 06bIYHON KyKypy3bl. CopepxaHune azoTa B Bt-kykypyse
TakXe HeCKOJbkO Bbllle, U 3TO, 6e3yCnoBHO, ynyyllaeT ee
nuTaTenbHble cBolicTBa. O4eBNOHO, MIMEHHO NO3TOMY MOTOM-
CTBO CaMOK-anaT Ha Bt-kykypyse 6GbicTpee AoCTMraeT noso-
BOW 3penocTu 1 BelpacTaeT 6onee KPynHbIM.

Be3 naHuKu, HO C OCTOPOXXHOCTbIO

3ame[yieHHOe PasfioXeHe TPaHCIEeHHbIX PACTUTESIbHbIX OCTaT-
KOB HEOOXOANMO TLUATENBHO UCCNeaoBaThb, MOCKOSbKY 3TO CBOM-
CTBO Bt-kynbTyp MOXET nmeTb Janeko naylme aKoormyeckme
nocneacteusa. Eule 6osee NpUCTaNbHOMO BHUMaHUS TPeoyioT
0COBGEHHOCTU MUrpaLIMK Bt-TOKCUHOB MO MULLIEBbLIM LIEMNAM.
PesynbTathbl, nonyyeHHble ¢ Bt-TokcuHamm, roBopaT U O
apyrowm. MNepepn Tem kak pacTeHUs U XMBOTHbIE, FEHETUYECKM
MoaMbULUMPOBaHHbIE A1 NPOM3BOACTBA JIEKAPCTBEHHbIX
cy6CcTaHumMii — aHTUOBNOTUKOB, BaKLUUH, FOPMOHOB, hepMeH-
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TOB — U1 MPOYMX OMONOrMYECKN akTUBHbIX BELLECTB, nonaayT
13 nabopaTtopuii B MEHEE KOHTPOJIMPYEMbIE YCNIOBUS MpPO-
MbILLJIEHHOrO NPON3BOACTBA, ClenyeT NPUHATL 0cobble Mepbl
npPeaocTOPOXHOCTU. B oTanyme oT Bt-TOKCMHOB MueHsaMuU
3TUX COeAMHEHUI GyayT He HacekoMmble, a JIloAU U opyrue
mMrekonuTailowme. NMockonbKy NpakTUieckn Bce 3TV BELLECTBA
OTHOCATCS K KCEHOOMOTMKAM, UX CNOCOBHOCTb COXPaHATHLCA
B OKpy>XXaloLlel cpefe Mano UccnefoBaHa, a noToMy rnoTeH-
umManbHbIi yuiep6 HEBO3MOXHO OUEHUTb Aaxe npubnmau-
TeNbHO.

AHann3 gecaTnneTHero NCnob30BaHMs TPAHCIEeHHbIX pac-
TEHWI B MPOMBILLIEHHBIX MacluTabax co Bcen ybeamTensHoC-
ThiO MOKa3bIBAET, YTO AES/IbTa-9HA0TOKCUH-KOANPYIOLLME MEHbI
GakTepun B. thuringiensis, nepecaxeHHble B FreHOM CeJIbCKO-
XO3ANCTBEHHbIX KYNbTyp, OQHOBPEMEHHO BO3AENCTBYIOT Ha
HECKOJIbKO COBEPLLUEHHO pa3nnyHbIX Npu3HakoB M- pacTeHui.
B knaccuyeckon reHetuke nogobHoe gBfieHMe Has3blBaeTcs
NHTEPPEPEHLNOHHON, NN NCTUHHON, NnenoTponuen. B oaH-
HOM cJly4ae OHO TpebyeT cneumanbHOro, 04eHb NPUCTASIbHO-
ro n3y4yeHus, NoCcKOJbKy Nnony4yaeTcs napagokcanbHas cutya-
UMS: KyNbTyphbl, BbIBEAEHHbIE YCTOMYNBLIMU K BPEAUTENAM U3
OTpSiZia YeLlyeKpbUbIX, OKasbiBaloTCs 6onee npuBnekaTenbHbI-
MW OS5 BpeauTenen na otpsaaa paBHoOKpbIbIX. Ceryac Tam cta-
N OCHOBHbIMW BpeauTenamu Bt-xnonyatHuka B Kutae, roe
3acesiHHble UM nnowaan aocturnm B 2007 rogy 3,8 MAH. ra,
1M 66% BCex NOCEBOB 3TOM KYNbTYpblI.

[Jo HepaBHero BpemMeHu nobepoHocHomy wecTtBuio M-
COPTOB NPOTUBOCTOSIN NINLLb OCTOPOXHbIE NPeaynpeXaeHns
3KONOroB 06 MX BO3MOXHOM HEraTvBHOM BO3LENCTBUM Ha
OKpYXalLylo cpeny 1 300poBbe yenoBeka. CTOPOHHUKMU
TPaHCreHHbIX pacTeHU oTBeYanu Ha 3To, 4To 1 nabdopaTop-
Hbl€ TECThI, U OMbIT BbIPALLMBAHNSA TPAHCIEHHbIX CEJIbX03KYJ1b-
TYp B €CTECTBEHHbIX YCII0BMSX Noka3anm nx NosiHyto 6e3onac-
HOCTb. JlMwb cenyac, cnycTta AecaTuneTne nocne Havyana
MPOMBILLIEHHOrO BblpalVBaHNS TPAHCreHHbIX pPacTEeHUN,
CTaHOBUTCS B0Jsiee UM MEHee ACHO, Kakoro poaa yuwepob mMo-
XeT ObITb HAHECEH OKpYXaloLllel cpefe, B YaCTHOCTU, NMpu
NPOMBbILLJIEHHOM BblpawmBaHnm Bt-kynbTyp. Kpome Toro,
oKaszasiocb, HYTO UCMNOMb30BaHHbIE B HEKOTOPbLIX NabopaTop-
HbIX 3KCMepMMeHTax MeToOuKN U TecT-00bekTbl He Bcerga
OblIM aflekBaTHbI NOCTaBNEHHbIM 3aga4amM. M HakoHeL, cei-
Yac HaKOMMIOChb OOCTATOYHO AAHHbBIX O TOM, YTO MOMNYNALNM
BpeauTenen cenbCKoro xo3ancTtea BbipaboTanu ycTonyum-
BOCTb K Bt-TOKCMHaM U1 yxe Ha4yMHaIOT NMUTATbCHA TPAHCreH-
HbIMU PaCTEHUSIMUN.

Y10 ewe MOXHO npouutaTh 0 Bt-pacTteHnsax B akocucrteme

BukTopos A.l'. BnvaHne Bt-pacTeHuin Ha NOYBEHHYIO BUOTY 1
nnenoTponHeli addekT §-9HAO0TOKCUMH-KOAMNPYIOLWMNX FEHOB.
«Puraunonorusa pacteHnin», 2008, 1.55, Ne 6.
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Ta nopoaa

KaHgupaTt 6uonornyeckmnx Hayk
H.J1.Pe3Huk

HbiHve, 6paTubl, BCS npupoaa
Kak pasBanvHa kakasi!
JKuBOTHBIX yX He Ta rnopoaa
XKueTt mex Hamu, HO Apyrasi.
H.3a6onoukuii.
TopxecTBO 3emnenenvs

MpuMepHo pecsaTb—aBeHaaUaTh ThiCAY NeT Hasaf Nloan NPUCTy-
N K OAOMaLLHVBaHWIO AMKMX OblKOB. Baenn nv B HOCbI KOMbLA,
BMPSArIVM B PMO, Ha3Ba/IM HEYBaXKUTENbHO — KPYMHbIA poratbii
CKOT. A Mexzy TemM npeaKamum 9Toro camoro ckoTta Obinv ankue
ObIKW, CNY>XVBLUNE HEKOrAa CUMBOJIOM HEMEPEHOW CUJbl U HEYK-
POTUMOW APOCTN — Typbl, BOS primigenius no-natbiHW.

3710 6bINV BECbMa KPYMHbIE Y CUSTbHBIE XMBOTHBIE C MYCKYSIUCTLIM
1 CTPOWMHBLIM TEIOM, [A0BOJSIbHO AJIMHHBIMW HOrammn 1 GOMbLLON ro-
noBoii. VX BbicOTa B xonke gocTurana aByx MeTpos, a macca — 800
Kkr. NMoMmmo 6eLLeHOro TemnepameHTa, Typbl UMENN eLLe HeCKOsb-
KO 0COBEHHOCTEN, KOTOPbIE PEAKO BCTPETULLL Y COBPEMEHHbIX Obl-
KOB: BbICTaBJIEHHbIE Brepes, pora JIMpoBnaHOM GOpPMbl 1 MOSIOBOM
Omopdur3M B okpacke LKypbl. Camubl 06bIMHO Oblnv YEPHLIMU C
6enbiM peMHeM BOOSb CMVHbI, & CaMKW 1 TensTa — pbbkeBaTo-0y-
pbiMn. Pora b1 gaxe y camok. [MHHas WwepcTb, 0COOEHHO ryc-
Tas 1 kocmaras Ha nby, npyagasana ux 061Ky CBMPENOCTb.

Mo MHeHWIo 6ONbLUMHCTBA NaSIEOHTONOrOB, TypPbl Kak BUA, BO3-
HUKNM B IHAMKW OKONO ABYX MUIJIMOHOB NIET HAa3aA, U NOCTeneH-
HO pacLmpsanu ceon apean. CywiecTsosasno Tpy Noasuaa Typos.
B NHaum 6bin pacnpoctpaHeH Bos primigenius namadicus (0T
Hero nowen 3ebyBuaHbIN ckoT), B CeBepHont Adpuke — B. p.
mauretanicus, a B8 EBpone n Manon Asun — B. p. primigenius.
Typbl gocturnn Esponsl npumepHo 250 000 neT Hasapg, v TONbKO
TaMm OXWUAN A0 OTHOCUTENbHO HEAABHUX BPEMEH.

EBponeiickme gukmne ObikM nepexunun oneneHeHuve. Mpasaa,
B Ty 9MOXy CEBepHas rpaHuLa nx apeana He goctmrana cospe-
MEHHOW TyHIpPbl, @ Ha BOCTOKe obpbiBanach B FKyTUWN, 3HAYN-
TenbHO He poxoas Ao bepuHrun. OgHako Typam AoBenoch nac-
TUCb BMECTE C MaMOHTaMn. MamMOHTbI MpofiamMbIBaIN KOPKY Ha-
CTa, pacuuvLann cHer, Banunu aepesbs. LLlepcTuctole HOCOpPO-
rv 1 nowagy Toxe B3naMbiBasiM HACT, a AuKMe Oblk1, KOTOpPbIe
npennoyYnTaloT paspbiBaTb CHEr MOPAOW, KOMbITaMu Xe OeWn-
CTBYIOT peaKO U He O4eHb 9DPEKTUBHO, NCMOMb30BaNN Takoe
cocencTBo ¢ 60MbLLIOM NONL30M Ans cebs. NoCKoNbKy WePCTb Y
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Juxuit cxkom Yuaaunexamckoeo napka

Typ eaazamu ouesudua.
Hackaavnas sxcueonuce usz newepuvt Jlacko 6o @panuyuu

TYPOB Oblfla HE OYEHb MYCTON, OT X0JI04a UX, BEPOSTHO, 3aLM-
Lana xuposas rnpocsionka.

B. p. primigenius COCEACTBOBa/IM C APYMMM BUOOM AVKNX ObIKOB —
3ybpamu (Bison bonasus), HO BMeCTe 1M He Oblsiio TECHO: 3yOpbl Npes-
nounTanu 6onee cyxme mecta. Typbl MOMIN NACTUCh B ChbIPbIX, @ MO-
POVt 1 BONOTUCTBIX HN3MHAX, JleCax 1 3apPOCsSX KyCTapHMKa. B oTkpbI-
Tbl€ CTEMM OHW BbIXOOWIN HE O4YEHb YacTo. MuTanmck Tpasoi, nobe-
ramu 1 IMCTbSIMU JEPEBLEB M KYCTAPHMKOB. [OH Y HMX NMpUxoamncs
Ha OCeHb, a BECHOV MosBNSINCh TensTta. Xunm Typbl HE60bLIMMM
rpynnamMv UM B OMHOYKY, 3MMOM 06beanHANMCh B 6onee KpyrHble
CTajia 1 B NMOMCKax KopMa MOKPbIB/IN OrPOMHbIE PACCTOAHUS.

EcTecTBeHHbIX BparoB y aTUX XWUBOTHbIX He Obino. OHWM nerko
CNPaBAsSNCh C NoObIM XULLIHUKOM, Aaxe APYr APYry Nopoii Harnoa-
[aBann: NaneoHTONOM HaxoOsaT CKeeTbl TYPOB, MOBPEXAEHHbIE
cobpatbsamu rno Buay. OgHako YyenoBeka ankne Obiku He 0O0NEeNN.
B Adpurike 3TOro BENMKONENHOro 3Bepst UCTPEOUNIN eLLIe B TPETLEM
ThbiCAYeNeTnn A0 Hallen apbl, B Meconotammm — npumMepHo k 600
roay 0o Hawen apbl, a B LleHTpansHom EBpone Typbl npoaepxa-
nuck oo Havana XVIl ctonetusa. OHu BbiOpanu TakTuky nsderaHums
— €[VHCTBEHHO BO3MOXHYIO B OTHOLUEHMM TaKOro CynepXuLLHN-
Ka, KaK YenoBek: NnepecTany NokasblBaTbCs HA OTKPbITbIX MECTax n
ywinm B neca. Ho B IX—XI Bekax neca ctann akTMBHO BbipybaTthb. B
XIl Beke oukue Oblku eLle BcTpedanmck B 6bacceiHe Henpa, v 3a-
MUCKN O HEMPOCTOM OXOTE Ha HMX ocTaBun Bnagnmup MoHomax. A
K Xl BEKY Typbl COXpaHWUIMCb TOMbKO B MNonblue, JlIntee, Monpa-
BUK, TpaHcunbBaHnn n BocTouHon MNpyccun.

Kak roBopaT adppurkaHLupl N3 NieMeHn BaTyCCu: «3a UCKIIKOHYEHN-
€M KOPO#st, HET HMKOIO BbILLE KOPOBbI». O4eHb MI0O6E3HO C NX CTO-
POHbI MPOMNYCTUTL BNepes, KOPOSe, KOTOPbIE Chirpaiv 3aMeTHYIO
pPOfb B NCTOPUU TYpPOB. TOMbKO YfieHbl KOPOEBCKOM damMmunmmn u
NPUGAMXEHHasn K HAM 3HaTb UMESNIM NPaBO OXOTUTLCS Ha KPYMHbIX
>KVMBOTHbIX, Y OHW, 6E@3YCNI0BHO, MPUNIOXNIIN PYKY K MICHE3HOBEHWIO
ONKNX 6bIkoB. C Opyroi CTOPOHbI, Typhbl B [onblue 6binan Kopones-
CKOW COBCTBEHHOCTbLIO. KOraa XXMBOTHBIX MOYTU HE OCTaNIOCh, OXO-
TY Ha HUX NPeKPaTUN, HO OT NIECHNYNX TPeboBann, 4TobkLI B KOPO-
NIEBCKMX Napkax 6blv NossiHbI C NacyLMMUCS Typamu. XXMBOTHbIX
noakapmnMeanu, a 3a youiicTeo Ankoro beika nonaranacb CMepTb.
OpHako 3T Mepbl He MOMOTIN CoXpaHUTb TypoB. B 1564 roay nec-
HUYMEe HacUMTaNM ToNbKo 38 KoponeBCckunx BbIkoB. K aToMy Bpeme-
HU NOJIbCKME KOPON yTpaTUn 1 Bbl1oe BANSHUE, U UHTEPEC K Ty-
pam. K 1604 rogy B XWBbIX OCTaBasIOCb SNLLb HECKOJIbKO XMBOT-
HbIX, a nocnegHee ymepsno B 1627 rogy B AKTOPOBCKOM Niecy. 910
Obia camka. MIHorga nuwyT, 4To ee 3acTPEenvuv, HO 3TO He Tak.
MocnenHx KOPONEBCKMX TYPOB AOKOHANM 60E3HN, C KOTOPbIMU
He Morna CnpaBuTbLCS KpoLleyHas Nonynaumst, 3MMHss 6eckopMm-
La 1N KOHKYPEHUMS 3a NuLly C AOMallHen CKOTUHOW. O4eBnaHo,
nocnegHue oukne Buikn ObIIM YXKe He Te, YTO paHblUe.

Mo-nHomy cnoxunack cyabba aTuX XMBOTHbIX B AHrnn. B Xl
Beke ankne 6bikn 6poamnmn no o6LUMPHBLIM Iecam, NMPOCTUPaBLLVM-



Apeaa mypoe 60 epemena ux pacuyéema

cs1 ot CeBepHOro Mops Ao yctbs Knainga. B To Bpemsi aHrnmnckuia
KOpoJib (M TyT He oboLunock 6e3 kopons!) fgan no3BosieHne BO3-
OBUrHYTb B HOPTYMOPUKM YUNAMHIXaMCKMIA 3aMOK M OBHECTH CTe-
HOW 3aMKOBbIV Napk. Toraa 3a orpafy yaanoch 3arHatb CTazo aAn-
KX OGbIKOB, KOTOPbIE A0/MKHbI ObLIN CYXNTb 3anacoM MU U OX-
paHATb 3aMOK OT BO3MOXHbIX 3axBaT4MkoB. CBupenoe Heynpas-
nsiemoe CcTaao B napke ObIno HAAEXHON 3aLMTON — BCE PaBHO YTO
[pakoHa Tam nocenntb. MOTOMKM Tex XMBOTHbIX 4O CUX NOop na-
cytcs B YunnuHrxame. OHM novemy-To Genble, HO B HUX, 6e3yc-
JIOBHO, TEYET KPOBb ObIKOB, KOTOPbIE HAcCenNsIn AHINIO B He3ana-
MSTHbIE BPEMEHA.

HecmoTps Ha To 4TO B CcTafe nouTn Bceraa 66110 okono 30 XKMBOT-
HbIX, UHOPUOWHI UM HUMOYEM — OHU 300P0BbI KaK OblKK, TOSBKO K3-
Mesib4aIM HEMHOIO 3a CeMb BEKOB. BO3MOXHO, 3TO pesynbTtar ycu-
N1 BNagesnbLEeB 3amMka, a 3aTeM CneumanbHO co3aaHHom Accouma-
LI YASIAIMHIX3MCKOrO AMKOrO CKOTa, KOTOpble caenanm Bce, YToObl
KMBOTHbIE HE NPVBbIKAIM K NtoasiM. B napke HET HaBeCOB, 1 OT Hero-
rofibl GblKM YKPbIBAIOTCS HA ONyLLKe Nleca. 3UMOoV CTafio NpUXoamTCs
noaKapmveath, NOToMy 4To Tepputoprs B 300 akpoB CAMLLKOM Mana
0N HUX. HO AMKOMY CKOTY JQtOT TOSIbKO «AMKYI0» MULLY — CEHO, W
HUKOrIa COJSIOMY, OBEC WM KOHLLEHTpaTbl. CEHO KnaayT HE B KOPMYLLI-
KW, @ Ha 3eMJTI0, U Kaxabli AeHb B Pa3HbIX MeCTax, YTOObI XKMBOTHbIE
He OTYYMIINCh XOAUTb N UCKaTb MULLY Ha 3emie.

BeTepuHapbl CTagy ToXe He nonaratoTcs, Aaxe npu oTene, Ko-
TOPbI Y 06bIYHBIX KOPOB MPOXOAUT AOBOJILHO TAXENO. Ho YnnnmH-
rXaMCKUIA CKOT NPakTUYeckn He BONeeT, a OT POLOB KOPOBbI YMU-
patoT peako, B OCHOBHOM CTaphble.

Bnarogaps Takomy CTPOroMy COAEPXAHMIO XUBOTHbIE YNANNH-
rxama COXpaHWUIM CypOBYIKO MPOCTOTY HPaBOB, W, Habnwgas 3a
HUMW, Mbl MOXEM KOEe-4TO
y3HaTb O MOBagkax TypOB.
B cTage ecTb rnaeHbIn ca-
MeL, — ero Ha3blBaloT KO-
ponem. oka oH LapcTBy-
€T, eMy NPUHALNEXUT UC-
KOYNTENBbHOE NPaBo OT-
LLOBCTBa, 1 BCE POAMBLUM-
eCsl BO Bpems ero rnaseH-
CcTBa Tenata — ero gefwu.
EcTecTBeHHO, MHOrga Bo3-
HNKAET KOHKYPEHT, C KOTO-
PbIM KOPOJIb OTNPABASETCH
BbISICHSITb OTHOLLEHNS. OHU
CTOAT B HECKOJIbKMX LIarax
Opyr OT opyra, PeByT U KO-
NbITAT 3emto. 3aTeM OamH
13 HMX BHE3arHo aTakyer,
HO Yepe3 MOoAMUHYTbI 0ba
3Beps y>Ke MUPHO NacyTcs,

FOnvuit myp 6pamvee Xex

Bos primigenius primigenius

Bos primigenius africanus = B.p. opistonomous = mauretanicus

Bos primigenius namadicus

3EMJI9 U EE OBUTATEJIN

KaK HU B 4eM He ObIBasno, 1 BCE Xe Kaxabli 64nTeNbHO crneguTt 3a
COMepHNKOM. Takme KpaTkme BHe3arnHble HAaCKOKN NOBTOPSAIOTCH A0
Tex nop, Noka oauH 13 ObIKOB HE MPU3HAET cebst NOOEXAEHHbIM.
OH noknaaeT cTafo, B U3rHaHNM 0COHOEHHO pas3apaxuTeneH, 1 Nof-
XOOUTb K HeMy onacHo. OfHako Yepe3 HEKOTOPOe BpeMs Heyaau-
HWK NO-TUXOMY BO3BPALLAETCH B CTa40 U MOAYNHSAETCS AEeNCTBYIO-
wemy kopomio. OB6bIMHO Takme noeamHkm obxoasaTcs 6e3 4neHo-
BpeauTenbcTBa. 3a CTo fieT Habnopatenu 3adukcnuposany BCero
TPY CMEpPTHbIX crydas. NMomMumo cyas00HOCHbBIX MOEAVNHKOB B CTa-
[e HepeaKn «TPEHNPOBOYHBbIE» BoM Mexay Gblkamu, a Takxke y4eb-
Hble Opaku Mexay TensTaMmm 1 KopoBamu.

OueHb TporaTtesibHo 06CTaBIEHO MOSIBIIEHNE HOBOIO Y/leHa cTa-
na. Koposa ypangetcs 4ig oTena B 3apoCnun Henoganeky, 1 npu-
MEPHO Heaesto NpPsYeT TaM HOBOPOXAEHHOMO Manbiwa. OH nexuT
B ManopoTHMKax, MPUHUKHYB K 3eMJie, Kak 3asiLl, a ero mamatua 3a-
TOoNYeT Noboro, KTo NpUbIM3NTCS K TeneHky. HakoHew, HacTynaeT
CPOK — MaTb 1 AUTS UAYT K CBOUM. KOPOSib BbIXOAUT MM HABCTPeEYy
1 NPOBOXaEeT K CTafy, OCTallbHbIE XNBOTHbIE OOHIOXMBAIOT TEEH-
Ka 1 NPUHUMAIOT B COOOLLLECTBO.

YUNAMHIXSMCKNIA UKW CKOT — He eOMHCTBEHHOE HarnoMmnHaHve
0 Typax. HekoTopble 1X 4epTbl COXPaHUIM UCMIAHCKNE OblKK, CreLm-
asbHO Pa3BOAUMbIE AJ19 KOPPUAbI, U CKOT OOHON U3 CaMblX APEBHUX
rnopop, — Cepon yKpamHCKON. Hekoraa 9T HenpuxoT/IMBbIE XMBOT-
Hble ObiNIM PacnpPOCTPaHEeHbl B CTEMHBIX Y JIECOCTEMHbIX 06/1acTsX
Poccun. Y HUX CUbHO pasBUTbI MIEYN, XONKa 1 Fpyab, MPOYHbIE Me-
penHune Horu 1 ToncTas rpybas koxa. Bonos, To eCTb XONOLLEHbIX
ObIKOB 3TOV MOPOAbI, UCMOL30BaNIN Ha NaxoTe 1 Afis Apyrux padbot
Mo XO39NCTBY, a TakKe B Ka4eCTBE MNy)XeBOro TpaHcnopTa. Y ceporo
YKPaMHCKOro ckoTta Oblky 3HA4YMTENbHO TEMHEE KOPOB, a pora Ao-
BOJIbHO [JIMHHbIE. XXMBOTHbIE JaXe MbITaloTCs OpraHnM3oBaHHO 60-
[aTb arpeccopa, 0aHako 60eBble HaBbIKM NMOPOAA YXKe yTpaTuna.

B 20-x rogax npoLunoro Beka, korga BCTynuia B CBOV npasa re-
HeTVKa, HEMELLKME XMBOTHOBOAbI 6paThs XanHL, n JTyTu, Xek peLum-
1 BO3poaunTb Typa. OHW cnpaBeaivBo Nosnaranm, YTo reHbl McHes-
HYBLLUEro BUAA HUKYOA HE OeNNCb U pacCesiHbl Cpean ero NnoToM-
KOB. B pesynbrarte onrnx ckpeLmBaHmii y4eHble Nosy4nam XmnsoT-
HO€, Ha3BaHHOE BOCCTaHOBIEHHBIM TYpOM, Bos primigenius Heck.
[oBOpPAT, O4YEHb NOXOXeE.

[axe cnycTa HeCKOJIbKO ThiCcAYeNneTuin cenekunoHHo pabo-
Thbl KPYMHbI/ poraTtblil CKOT HENb3si Ha3BaTb 6e30nacHbIM B 00-
paweHun. belkn 6pocatoTcs Ha ngen, na n B3gopHas 6oaam-
Basi KOPOBA MOXET NnokKaneynTb. Tak noyemy Xe ngam npu-
LU0 B rONIOBY O40OMALLHMBATb MOMydyio 1 CBMPENYIO 3BEpIOry,
eMHOBOPCTBO C KOTOPOK cymMTanock noasurom? Hebesbiase-
CTHbI ABruii, Mexay npo4ymm, NOTOMY Tak WU 3anyCcTuil CBOW
CKOTHbIIA ABOP, YTO TyAa M3-3a CBUMPENOCTU OGbIKOB HE MOrn
BONTU cnyxuTtenu. Ko BpeMeHn ogoMallHBaHUS ObIKOB Ntoam
yXe MpupyyYnnu oBeL, KO3 WU CBWHEeN, OT KOTOPbIX Mnosyyanu
LepCTb, MACO, MOJIOKO M Aaxe KOXy. 3a4yem eLe Obikn?

Bo3moxxHo, noger Bnevatnnna cuna v BbIHOCIMBOCTb 3TUX XN-
BOTHbIX, U MPUPYYann X N3HavyanbHO kak paboyylo CKOTuHY. 1o
cune 6blk BO MHOIO pa3 MPeBOCXOANST YESNOBEKa, U C ero NMOMOLLbHO
MOXHO ObISI0 NaxaTb 3eM/t0 A1 NOCeBOB. [03TOMy C pa3BuUTHEM
3emMrnenenuns KpYnHbI poraTtbiii CKOT CTanm NpupyyaTtb 1 OfoMalL -
HMBaTb. Bbikn TalwmnmM nayr, Bpawani pasHble MexaHM3Mbl U ne-
peBo3unn TsxxkecTu. NepBble AoOMaLLHWE KOPOBbI AaBasiv Mano MO-
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10Ka, B OCHOBHOM C HUX MOJTy4ann KOXy 1 MsCo, a
MOJI04YHOE HarnpasJ/ieHe Pa3BuUIOCh NOTOM.

OpomallHuBaHve TypoB MPOVICXOAMIIO HE3aBUCH -
MO B Pa3HbIX MeCTax, 1 MeCTHbIE NMOPOAbI CKOTa 6e-
PYT Hayasno OT pa3HbIX NOABNAOB Typa. B uncne uex-
TPOB ofomMallHMBaHus Obinn MepepHas Asus, Ce-
BepHasa Adpuka, CeBepHblh 1 3anagHbii Kntam, a
noaxe — IOxHasa EBpona n OxHaa Crnbupb. Kak no-
kasan aHanus [HK, coBpeMeHHbIi eBpONenckuin
CKOT — MpsIMOM MOTOMOK [AafbHEBOCTOYHOrO, TO
€CTb EBPOMNENCKME Typbl MOYTU HE MPUHUMANN yya-
CTWS1 B CO3aHMM MEeCTHbIX nopop,. Kctatn, Ynnimt-
rXaMcKue OuKMe KOPOBbl HE POACTBEHHbI MOPOAaM
©puTaHckoro ckota. O4eBMAHO, OHN AENCTBUTENb-
HO NMOTOMKM €BPOMNENCKOro Typa.

EcTb ewle ogHa rmnotesa, CornacHo KOTOpom Ty-
pOB CTaNn Pa3BOAMTb B KAYECTBE CBSILLLEHHbIX XU-
BOTHbIX. MOry4mx 1 HeyKpoTUMbIX ObIKOB 0O0XeCTB-
Nann ApeBHMe Nepchbl, MHAYChbI, xutenn Kputa, nne-
MeHa adpuKaHCKMX HErpoB U OpeBHWe rpeku. Y
a3naTCKnX HapoaoB OH OblST CMMBOJIOM JIYHHOIO 60-
xecTtBa, 6ora Mutpbl. Typbl BAOXHOBUAN aCCUPUIA-
LIEB Ha CO3aHMe CTaTyii KpbinaTblX ObIKOB, KPUTSH —
Ha pocnucu ¢ n3obpaxeHnem TaBpomMaxmmn. 3eBC
asunca EBpone B o6pase 6bika, 1 BOOOLLE rpeyec-
Kre n pumMmckue 60orv Hepeako nmenu ctaga 6bkos
1 OXOTHO MpUHMMann nx B XxepTsy. JpeBHne cna-
BSIHE MoYMTaNM Typa Kak cCMMBOn 60ra rpo3el 1 Npu-
HocuNM ObIKOB B XepTBy [epyHy-rpoMOBEpPXKLLY.
«KopoBuii kynbT» Obll 9pKO BblpaxeH B Erunte.
3pechk 6biKk Annc Bbi NEPBLIM CPEAU CBSALLEHHbIX
XMBOTHbIX. Korga HoBbI dapaoH BCXoAuW Ha npe-
cton, Anuca sanpsaranv B nayr v snagpeika Ervnra B
TOPXECTBEHHOM 0O6CTaHOBKE MPOBOAMI CBSILLEH-
Hyto 6opo3ay Ha none. Ha nesom 6epery Huna 65113
Kawnpa cyliectsoBan xpam ¢ ycbinanbHuLen 6oxe-
CTBEHHbIX ObIKOB AnucoB. [MorpebasnbHble nokou
pacnonarannucb nNo obemm CTOpoOHaM Kopmaopa,
yxoAsiLero B rnyouHy noasemMerbs Ha 350 MeTpoB.
MyMUKn XMBOTHbIX NOMELLANN B OrPOMHbIE CapKO-
darv n3 KkpacHoro 1 4YepHoro Mpamopa. B aTom xpa-
Me Oblfi 3aXOPOHEHBI BCE CBSILLIEHHbIE ObIKK, yMep-
Line B Te4YeHme nonyTopa TbiCaY JIET — CO BPEMEH
dapaoHa AmenxoTtena lll n go anoxu NTonemees.

Ho no kakoi 6bl NpUYMHE HX B3SICS YENOBEK NPU-
py4nTb Typa, 0AOMalLHVBaHME BbI3BAJIO Takne 3aMeT-
Hbl€ N3MEHEHVS B NOBEAEHUN, PU3MONOrNN N BHELL-
Hem 00nMKe 3TKX CYLLECTB, YTO COBPEMEHHbIX ObIKOB
1 KOPOB y4eHble OTHOCAT yXe K Apyromy Buagy — Bos
taurus. Bos primigenius

Ceawennntii 6vik Anuc Ha pucyHnke gvreaadum
Oaazocmuo
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1060 OMNbIT NPUHOCUT Pe3ynbTaT, XOTS U He BCeraa ToT, Ha KOTO-

pbIli paccymTbIBANM SKCNEepPUMEHTaTopPbl. NprUMepom MOXeT Ciy-
XUTb MCCefoBaHNe NPON3BOANTESNIBHON CMOCOOHOCTU XPSKOB pPa3HbIX MOpos,
NPeAnpuHATOe HegasHO cneunanuctamm CapaTtoBCKOro rocynapCTBEHHOMO ar-
papHoro yHusepcuteta um. H./.Basunosa. ViccnegoBaHmne akTyanbHO, MOCKOSb-
KY «MMMOTEHUMS Y XPSIKOB-MPOU3BOANTENEN — OAVH U3 rMaBHbIX GakTOPOB CHU-
XEHUS MNOJO0BUTOCTM NOFOSIOBbSI», U y4eHble, BUAMMO, HAAEIOTCS, 4TO, Y3HaB Crno-
COOHOCTM NpoV3BOAUTENEN, CMOTYT MCMNONBb30BATh UX HAWUMy4LLIMM 0OPa3omMm.

MIMNOTEHLMSA CeNbCKOXO3SAMCTBEHHbIX XXMBOTHbIX MOPOXAEHA MPOMbILLIEHHBIM
>KMBOTHOBOACTBOM. B €CTECTBEHHbBIX YCNIOBUSIX XPSiKa, PELLMBLLErO YBENIMYNUTb NO-
rofoBbe, OCTAHOBUTb TPYAHO. DTO XMBOTHOE BECbMA 3HEPINYHOE U, KOraa Bu-
ONT CTOSILLYIO CaMKy (a ee HernoaBMXHOCTb — 3HakK corfacus), cpasy Ha Hee
BCMpbIrMBaeT. HO B NPOMBILLINIEHHbBIX YCIOBUAX NMPUHATO MCKYCCTBEHHOE OrJio-
[OTBOPEHVE, N NPOU3BOAUTESNO BMECTO CaMKU BbICTaBASIOT 4y4esio C UCKYCCT-
BEHHOW BarMHon. ECTeCTBEHHas NpoM3BOAMUTENbHAsA CNOCOOHOCTb XPSIKOB CTOSb
BeJIMKa, YTO OHW pearnpyroT 1 Ha Yy4eno, HO He Bce 1 He Bcerga. CneunanucTol
CnpaBe/IMBO 3aK/MOHUAN, YTO Y XXUBOTHbIX MOLLANNBAIOT HEPBbI, U MPUCTYMUAN K
N3YHEHMIO «OCOBEHHOCTN NPOSIBNIEHNS MOTEHLMN Y XPSIKOB-NPOU3BOANTENEN pa3-
HbIX MOPOZA, B 3aBMCUMOCTU OT TN HEPBHOM CUCTEMbI».

Mopop, 66110 YeTbipe (KpynHas 6enas, KpyrnHas YepHasi, AI0PoK 1 fanapac), a
XMBOTHbIX BCero 48. MIx no ogHOMy 3anyckanu B MaHex K Yy4eny n Habnoganm
3a 0COBEHHOCTAMM NOBeAEHMS 1 MPOsIBIEHNEM NONoBbIx pednekcos. NckyccT-
BEHHO NMPUOBPETEHHYIO MMMOTEHLMIO y4eHble 3apernctpuposanu y 43,3% xu-
BOTHbIX. (B nepecyeTte Ha ronosbl 310 OyaeT 20,784 xpsika U3 cCoOpoka BOCbMU).
OHW 1K BSNO BCNPbIFMBan Ha v4y4eno, Unm BooOLLE 0TKa3biBaNNCh 3TO AenaThb,
a Ka4yeCTBO MX Cnepmbl COOTBETCTBOBASIO aKTUBHOCTM NOJIOBOrO noseaeHus. Mpu-
YMHbI «<HEMPaBWIbHOr0» NOBEAEHNS XPSKOB PasnnyHbl. Of4HMX YTOMUIO 0OHO00-
pasune 06CTaHOBKM, Yydena 1M HeobxoaMMbIX AeCcTBUiA. [pyrue camupl OTam-
YaloTcs 6ypHbLIMU MOMOBLIMK pedniekcaMu NMpu NOJIHOM OTCYTCTBMM TOPMOXe-
HUS 1, eCN NPUAEPXKaTb UX Y BXOAa B MAHEX, HE MyCKasi K 0ObEKTY BOXAENEHNS,
ObICTPO «CropaloT», HE BbIAEPXaB Hakasna cTpacTen. Yalle ocTanbHbIX 3TUM OT-
NMYanuch NpeacTaBuUTeNn Nopoabl KpynHas YyepHas. TPpeTbux e, 0COOEeHHO Xpsi-
KOB noponbl KpynHas 6enas, BoobLle TPyaoHO NMPUYYnTb AOBOJIbCTBOBATLCH Hy-
4esIOM BMECTO XXMBOW CBMHBbU, N UM O4EHb MELLaloT LWyMbl, OKpUkK (!) n peskmne
3anaxu (HenoHsTHO Kakune).

Boo6Lue, B3aMOOTHOLLEHWS NOAEN 1 XMBOTHBIX BO BPEMS MPOLLEecca BOCMpo-
M3BOACTBA 3aCNyXMBalT 0COO0ro BHMMaHus. Mo gaHHbIM capaToBCKUX CreLm-
annCTOB, Y NOJIOBUHbI XPSIKOB BCE NOJSIOBbIE pediekChbl NOMHOCTLIO Nponagany B
NPUCYTCTBUN BETEPMHAPA, HO O TOM, BCEraa inm aT1o 6bia OAMH U TOT XXe BETEPU-
Hap, nccnepgosaTeny ymanymealoT. TpeTb XUBOTHBIX HEFATMBHO pearnpoBana Ha
3anaxu, NPUMEPHO NATas 4acTb — Ha 3BYKOBbIE W CBETOBbIE pasgpaxurenn. A
XNBO NpPeacTaBnsio cebe, kak BOKPYr MaHexa TONMNUTCS Hapona, NpeaBoanTesb-
CTBYEMbI BETEPUHAPOM. 3puUTenn KypaT, GoTorpadmpyoT CO BCMbILLKOW, FPOM-
KO KOMMEHTUPYIOT npoucxoasiiee, opyT Ha npoussoautenen... O kakom BOC-
Nnpon3BOACTBE B Tako 0O6CTaHOBKE MOXeT naTtu peyvb? Heyno6Ho 3a niogen, ve-
CTHOE CJI0BO.

MccnepoBatenn 06HapyXmnam oCO6eHHOCTM NOI0BOro NoBeAEHWS, MPUCYLLMEe
pasHbIM NOPOAAaM, HO, Ha MO B3N, OCHOBHOW BblBOA, U3 3TOr0 9KCNepuMeHTa
3aKk/llo4aeTcs B TOM, H4TO AJ19 yBEMYEHMS BOCMIPON3BOAMTENBHOM CNOCOOHOCTH
XPSKOB B 06CnefoBaHHOM MIEMEHHOM XO39MCTBE HAZO B NEPBYIO 04epeab yaa-
NINTb OT MECT NMPOSIB/IEHNS NOJI0BbIX pedieKCoB BETEPUHAPHOro Bpaya. PeuenTt
NMPOCTON U, BO3MOXHO, YHUBEPCaSbHbIN, YTO AN MPOMbILLIEHHOrO XMBOTHOBOL, -
CTBa UMeET 0COBEHHYIO LLIEHHOCTb. HO 3TOro BbiIBOAA 3KCNEPUMEHTATOPbLI HE Cae-
nanu. OHM BooOLLE OrpaHNYMINCL KOHCTaTaumein GakToB, 0CTaBnB PabOTHUKOB
NJIEMEHHOIO X039McTBa 6€3 NPaKTUYECKNX PEKOMEHOALNNA.




PrckHy NpeanonoxumTb, YTO 0COB0M HyX-
[Obl B 9TVX PEKOMEHAALMAX N HET, MOCKOb-
Ky BCE HapyLleHNs NosioBbix pednekcoB y
XMBOTHbIX U MPUYUHBI 3TUX HapyLUEHWUN
[AaBHO OMMCaHbl, N Aaxe CyLeCcTBYIOT 06-
LUMPHbIE HACTaBEHNS MO NCKYCCTBEHHOMY
ONI0A0TBOPEHMIO. B HMX Cka3aHo, YTO B MO-
MELLEHNSAX HE OOMKHO ObiTb MOCTOPOHHNX
1 HE3HaKOMbIX 1L, XUBOTHLIM, pearnpy-
IOLLMM Ha BHELUHWE LWyMbl, Hago obecne-
YUTb 0AHOOOPAa3HYI0 0O6CTAHOBKY, a XWU3Hb
Npon3BOAUTENEN, KOTOPbIE He BbIHOCAT Of-
HOOGpasusl, pacLBeyBaTb HEOObIKHOBEH-
HBIMW MPUKIIIOYEHMSIMUW, BpOAe Aylia uam
nepesoja B Apyror maHex. Ho y kaxgoro
Xpsika CBOW MOXeNaHusl, K HAM HYXXEH WH-
AMBMAyanbHbI NOAXOA, W NOCTaBUTb WUC-
KYCCTBEHHOE OMNJI0A0TBOPEHME Ha KOHBEWN-
ep HUKaK HeBO3MOXHO.

YBbl, 3Ta 04EBUOHASA MbIC/Ib HE HaxoamT
NOALEPXKN cpean fesdTenein CefibCKOXO-
39NCTBEHHOW Haykn. BmMecTo Toro 4tobbl
coenatb Xu3Hb obuTatenen naemMeHHoro
X034CTBa AOCTONHOWN XMBOTHBIX C BbICO-
KOpPa3BUTOM HEPBHOW CUCTEMOW, OHU YNOP-

UcTOYHUKN nHpopmauum:

Hacu6oe M.H., Aegeenko B.C.
lMposiBneHve nonosoro pednek-
ca B CBA3M C TUNOM HEPBHOW CU-
CTEeMbl Yy XPSKOB-NpPOM3BOAUTE-
nen. CenbCKOX039CTBEHHAS
6uonorusa, 2008, Ne 4.

. CBA3b BO3Aeli-
CTBUS yNbTpasByka Ha Guonoru-
YeCKM akTMBHbIE TOYKN XPSIKOB C
BOCMPOU3BOANTENbHON DYHKLUM-
en. Joknagpl Poccuinckon akane-
MUUN CeNIbCKOX03AMNCTBEHHbIX
HayK. 1999, Ne 5.

=T |7 NPOBJIEMbl U METOAbl HAYKU

XypoxHuk E.CTtaHukoBa

HO MPOAOJIXalT UckaTb Kakoe-HUoyab
CPeACTBO, CNOCO6HOE KOPEHHBIM 06Pa3oM
YAY4YLWNTb BCE BO3MOXHbIE MokKasaTenu,
HaxoOsT He TO, YTO UCKanu, HO OTKa3blBa-
I0TCSl 9TO 3amevaTtb. B kayecTBe npumepa
pacckaxy euie 06 0HOM SKCMepPUMEHTE,
npoBeAEHHOM HECKOMbKO NeT Hadan B HAU
BETEPUHAPHOW reHeTukn n cenekuuun Ho-
BOCMOUPCKOro rocynapCTBEHHOro arpap-
HOro yHuBepcuTeTa. Llenb ero Bce T1a xe —
MOBbICKTb CNOCOBHOCTb XPSKOB K OMaoa0T-
BOpeHuto. MiccnepoBatenu nonaratwT, 4TO
[0OMNNCH NOCTaBIEHHOW Lenn, NpUMeHnB
METOA, akynyHKTypbl. (Ha 6ronoruyeckm ak-
TUBHbIE TOYKW XPSIKOB BO3LENCTBOBANMU
YNbTPa3BYKOM. ) XXKMBOTHLIM NPOBENN YETbI-
pe ceaHca pednekcotepanuu. B otBeTt
XPSIKM MOYTM HA HeTBEPTb YBENNYMAN 0bpa-
30BaHMe MOJIOBbIX KJIETOK U MOBLICUAN UX
KayecTBO. [IOTOMCTBO Mx cTano 6onee MHo-
roymcneHHbiM. PesynbTaT Hanuuo, n uc-
cneposaTtenu caenanv BbiBog o 6naro-
TBOPHOM BIINSIHUM aKyMyHKTYpPbl, HA4YMCTO
rno3abblB, CKOMbKO OHW BO3UJIUCh C KaXbIM
XNBOTHbIM. Beapb xpsika HyXHO Obl/IO NOW-

MaTb, BbIOPUTb HA HY>KHbIX MECTax LLETUHY,
OTMETUTb DIOMACTEPOM aKTUBHbIE TOYKM
(OHM pacnonoXxeHbl Ha CNHe), NPOTEPETb
VX CNUPTOM, @ 3aTEM C JIETKUM HaXVMOM
NoBOAMUTb Y/bTPa3BYKOBLIM M3Ny4aTeneMm.
Ckyyatolee B 3aTOHEHUN XNBOTHOE O0J1XK-
HO ObISI0 NONYYNTb OT ATUX NpoLEeayp Mac-
CY MONOXMUTENbHbIX BNEeYaTeHniA, KOTOPbIX
ObINN NNLLIEHBI XPSKW TPynnbl cpaBHeHUs. K
HWM B 3aroHbl HUKTO Aaxe He 3arnsabias.
BoT ecnu 66l ¢ HUMK NpoAenann cXxoaHble
MaHUMNyNSLUMM U NOCKPEBN CIMHY BbIKIO-
YeHHbIM NPUBOPOM, Toraa MOXHO ObIIO Obl
paccyxaatb 0 POSiv akymnyHKTypbl. A Tak...
MoxeT ObITb, Xpsikam Hago NPOCTO pery-
NIIPHO YecaTb CMUHKY, 1 NPOCTOE YenoBe-
yeckoe BHMMaHWE C YCNexoM 3aMeHUT
pednekcoTepanuio.

13 noboro akcnepumeHTa cnenyioT Bbl-
BOAbl. HO MHOrAa oHW CTOMb HEOXMAAHHBI
N9 ccnepoBaTtens, 4To UX NPOCTO He 3a-
mMeuvaloT. U He penatoT. Takoe Hepeako chny-
YyaeTcsl, ecnv noau, paboTas C XMBOTHbI-
MU, 3a6bIBaIOT, YTO UMEIOT AENO C BbICOKO-
pPasBUTBIMU CYLLLECTBAMU, M OXUOAIOT OT
HUX MEXaHNYeCKOoM peakuunu.

PaHblUe CBWHbW XO0OMNM CTagamu, COo-
NPOBOXAAaEeMble CBMHOMACOM, KOTOPbIN
npucMmaTpusan, 4Tobbl XMBOTHbIE NACINCh
1 He pa3bpenannch, a BCe OCTaslbHbIE MPO-
6nembl OHU pewann camu. K coxaneHuio,
BpeEMeHa CBMHOMAcoB npown 6e3B03B-
paTHO, a CBUHeN 3arHanu Ha depmbl. Of-
HaKo, OTOPBAB XMBOTHbIX OT ECTECTBEHHOM
cpenbl 0buTaHus, NIOAM TEM CaMblM B3SIU
Ha cebs 4acTb Ux Npobnem, B TOM YnCIe 3a-
[avy NpoaosixXeHusl poaa. YBbl, NOAAEPXM-
BaTb HA JO/IKHOM YPOBHE NPON3BOANTESb-
HYIO @KTUBHOCTb XPSIKOB OHU SIBHO He B CO-
CTOSIHUW, HE rOBOPS YXe O TOM, 4TObbl ee
yBENNYNTb.

MIMnoTeHums Ha HepPBHOW No4Yse — MNpo-
©6nema BMNoJHE YenoBeYeckas, 1 peLuatb ee
Hajo no-noacku. K coxaneHuvio, cospe-
MEHHbIE MJIEMEHHblE X03ANCTBa HosbLUE
MOXOXM Ha MecTa 3aKJIIO4YEHNS!, YHEM Ha He-
BPOIOrMyeckmii caHatopuin. Htobbl ysenu-
YNTb MPOU3BOAUTENIbHYIO CMNOCOOHOCTb
XPSKOB, HYXXHO KOPEeHHbIM 06pa3om n3ame-
HUTb K HUM OTHOLLEHME. MoXeT ObITb, Npu-
rnacuTb ncmxoTtepanesTa. Vnn xopowlero
cBMHONaca.

Momnonuin KBappat
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dCrpaHTOB N OOKTOPAaHTOB»

JokTop 6MONoOrMyecknx Hayk,
KaHampat GU3nKo-MaTeMaTnyeckmnx Hayk

M.C.lFenbdaHp
MHcTuTyT Nnpobnem nepepayn nidopmaumn PAH

OceHbio 2008 roga Hay4Hble, OKOJIOHAY4YHbIEe M BOBCE HE Hay4-
Hble Kpyru oboLlusia NCTOpUS O TOM, Kak XYpHas, BblOAloLNA
cebs 3a Hay4YHbIN 1 BXOASLLMIA B TaK Ha3biBaeMblil crincok BAK
(cnncok nagaHuii, Nyénukaumm B KOTOPbIX YYUTbIBAIOTCSA NPU
3awmTe amccepTtauuin), onybankoBan CTaTbio, HaMMCaHHYIO
KoMnbloTepom. O6 3TOM coobLLan HOBOCTHbIE NeHTbl HTep-
HeTa, raseTbl U XypHasbl, TenesmaeHne n paguo. «Mtorn» n
«HesaBucumasa raseta» BkO4MNK «KopuyeBaTenb» (CTaBLlee
HapuuaTesibHbIM C/TIOBO N3 Ha3BaHUS CTaTbM) B MEPEYEHDb rMaB-
HbIX (2aHTW)HaYYHbIX COOLITUI roga. A feno 66110 Tak.
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Hauano

Bce Havanocb 5 nionga 2006 roga, korga 32-neTHui agBokaT
n3 Kypcka Bnagumup Bnagnmmnposuy ViBaHOB 3apernctpu-
poBan «XypHan Hay4HbIX NyonMkaumin acnMpaHToB 1 OOKTO-
paHTOB». B KauecTBe agpeca pefakuum OH ykasan Torpall-
HU afpec CBOero afBOKaTCKoro kabuHeTta (NoTtom oba ns-
MEHUNNCb, HO MO-NpeXxHemy coBnaganu). XoTa HeT, ele
paHblle 6bi10 3apernctpmposaHo OO0 «Pepakums XypHan
Hay4YHbIX NyGMKaLUNi acnMpaHToOB U AOKTOPaHTOB». A nepsas
cTatbs noctynuna B pepakumio 16 maa 2006 ropa. M ewe
paHblle Haao Obl1o BCe 9TO NpMayMaTth...

Kak 6bl TO HM OblNO, Mocfne MoJlyYyeHUs CBUAETENbCTBA
B.B.MBaHOB Havyan 3aHuMmaTbcs peknamoin. OH perncTpmpo-
Basica NoA pasfnyHbIMU HUKaMn Ha dopymax pasHbiX By30B
1 ny6amkoBan coobLLeHns O XypHase (BoobLe roBopsi, He-
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Hs Hmss ofpaiicsdie af 10002007 Ne 30-s0p 0 mascaonmi  muimeie

siypuan meyEay mydnennl sOENpaETOR B AOKTORENTORS, SETRSTIINNE §

sllrpeimie  MEIYUUIR  [RUSUSPFEMWNS  EPTEWS  WYPRSTES N WRDINE,
sumcescuy 8 Poccwicaod  @wanpanem, ® o soTopun goumwe Gear

AN DCHTMNRM A Py IRTET CONEEANTE
FUEHME  CTetiencl AoKTope M KARIRSETS Miyks coobimae, T iHCie
yiepuzeno upemmnyuos BAK Munolprayon Poccus 298 sessesuss §
Dlepeom o monse 2007 s Peoymmmd peocueTpoms ssciiaens ne cslire

BAK Mansipnayon Pocos

B e Teen. Pyrnsoymmeas i HL Ilaanaios

2Kypnaa exarouen ¢ cnucox BAK

BO3MOXHO CO BCeW onpeneneHHoCTbO yTBepXaaTh, 4To «Bna-
anmunp7773», «vlad7773», «Bnagumnp n3 Kypcka» — 310
B.B.MBaHOB, 04HaKo MHTEPECHO, YTO Ha canTe «AgBokaTypa
B Poccuun» ero ctpaHuyka wumeeT apgpec http://
www.advokatrus.ru/advocate/vlad7773/).

HekoTopble 13 3TUX COOOLLEHUI HOCUAM YUCTO MHDOPMa-
LIMOHHBIV XapakTep, HO 6ONbLUIMHCTBO coaepXanu CCbkM Ha
COBCTBEHHbI acnupaHTCckuii onbIT (puc. 2). Hapo nu roeo-
puUTb, 4TO HM cTaTeln B.B.MBaHOBa B n3gaBaeMomM UM XypHa-
Nie, HX CBedeHnii 0 ero ydebe B acnmpaHType 0OHapy>XuTb He

y0oanochb.
B Hosi6pe 2006 ropa Ha dopyme VI TY ero cnpocunu, Bxo-
ONT NN peKoMeHAayeMbIN XypHan B cnucok BAK. «<HeT», — ve-

CTHO oTBeTun «vlad7773» n Hayan NnpuHMMaTbL Mepbl. Hepes
BOCEMb MecsLeB, B nione 2007 roga. XXypHan Bowlesn-Takn B
«AOMNONIHUTENbHbIV» cnncok (puc. 3).

Becenbiii peHb Ha popyme scientific.ru

B 5 ytpa 19 okta6ps 2007 roga (Bpems CyLecTBEeHHO!) no-
ceTuTesNlb NMoja, HUKOM «AnekcaHap» CApPOCUS Yy YH4aCTHUKOB
dopyma, cnbllanu M OHW YTO-HUOYAb NPOo «)KypHan Hayy-
HbIX Ny6nMKaumMin acnMpaHToB 1 AOKTOPAHTOB», U NPUBEN Napy
NPYMEPOB COMHUTENBHbIX, C €ro TOYKN 3peHuns, ctaten. Yua-
CTHUKW He Chbllanu 1 NoTOMy MPUHSANNCL NPOCMaTpUBaTb
Ccnuckn nybnukaunii no ceoumM gucumnnmHam. B pesynbtate
6blna o6Hapy>xeHa Macca COBEPLUEHHO 6ECCMbICNEHHbIX CTa-
Ten. «3deHamn» cocTaBuna CTaTUCTMKY nNybnukauuii no Ha-
npaeneHusaMm (cMm. Tabnuuy).

B 12.39 Ha caiTe nosBunocb coobuieHne oT «Bnagucna-
Ba», ykas3aBLIero yXe 3HaKOMbIi 4yuTaTent anpec
vlad7773@mail.ru: «C yansaeHnem npoynTan BbilLernpuBe-
JEHHbIE OT3bIBbl, T.K. cam rnybmkoBasics B AaHHOM XypHasie
Uy MEHS1 0OCTa/luCb 0 HEM XopoLuve BriedyatieHus. 1o kpaii-
Heu mepe, Korga MHe He XxBaTtaJsio cTaTby /15 BbiX0Aa Ha 3a-
LUMTY B OriepaTvuBHOW My6mKaLmm MHE roOMOIJIN UMEHHO TaM.
Kakux-nnbo npeteH3ui kK Moer nybavukaumy B JaHHOM XYp-
HaJjie y aMccepTaumnoHHOro coBeTa ToOXe He BO3HUK/I0. TO 4TO
3a paamellieHne ctatel 6epyT He6oIbLUNE AEHbIn (KCTaTu,
10 cBOeMy OrbITy MOry ckasaTb, 4T0 nybavkaums B BAKosc-

Kunx aKoHomm4eckux naaaHusix ctont 20—30 Teic. py6.!) Brios-
HE IMOHSITHO, T.K. HYXHO X€ JII0ASIM MOKPbIBaTb HaknaaHble
pacxonsbl. ¥ BoobLe BCs 3TO ANCCKYCUSI CUIIbHO HaroMuHa-
€T MOorbITKY O4EePHUTEILCTBA U HEAOOBPOCOBECTHYIO KOHKY-
PEHLNI0 MeHee YCreLLIHbIX OKOJTIOHay4YHbIX U3A4aHWi He BO-
wenwmnx B BAKosckuii crincok» (opdorpadua opurnHana). B
OTBET Ha BOMPOC, peLeH3MpoBanachb M 3Ta CTaTthsd U KEM, B
13.27 nocnepoBan oTtBeT: «[IpeacTaBbTe cebe peLeH3npo-
Basiacb M axe HarpasJsiack MHE Ha 4opaboTKy C y4eToM
MOJTYHEHHOU PeLeH3Un A.3.H.», NOC/e Yyero «Anekcen» 3ame-
Tun: «<MHe He yaanock HaniTy Baluy ctatsio, ec/iv, KOHEYHO,
Bnanucnas 7o Balue HacTosiLuee nmsi».

B 14.16 yyacTHMKKN popyma obpaTuivm BHUMaHWE, 4To cTa-
TbW, KOTOPbIE OHW YNIOMUHANKW, CTann ncyesaTb C canTa. Tak,
OeccnefHoO nponana craTbs aBTopa U3 HuxxHeBapToBCKa Npo
pacnpepeneHune ue3una B nodBax Mocksbl 1 ctatba A.A.Byko-
Ba «3aKOH BCEMWPHOrO BblAABMAMBaHUSA» (2 Bedb 9TO Oblna
camasi nepBas ctaTbsl, onybnvMkoBaHHas B GU3NYeCcKoM pas-
hene xypHana, — BAPOYeM, B 9TOM Clly4ae Hayka HUYero He
noTepsisia, NOCKONIbKy 3TOT 3akOH OOUNBHO NPEeACTaB/IEH B
VHTepHeTe; 3anHTepecoBaHHblE YuTaTenn 61aroBonaT Ham-
TN €ro caMocCToaTeNbHO). Ewe ogHa cTtatbhd, «[lepnognyec-
Kas cUCTema 4mcen», oCTanacb Ha caiTe, HO ucyesna u3
cnucka nyénvkauuin no matematuke. M3 ob6cyxaaBlumnxcs Ha
dopymMe cTaTen oCTannCb B HEMPUKOCHOBEHHOCTN «KOHLEN-
TyasibHbI aHanM3 Naccaxmpckoro saroHa» no pasgeny eu-
NoNorMyecknx Hayk, «Agantaums poccuiickoro 6anera K HO-
BbIM COLMaNbHO-3KOHOMUYECKMM YCIOBUSIM» MO 3KOHOMUKE
1 psag opyrux.

A B 15.08, yxe B apyroii Betke dopyma, nocne «obcyxae-
HUs» mMexay «Pusnkom-aaepLumkom» n «Haykorpagom», af-
MUHUCTpaTop scientific.ru Hanncan B OTBET MocnegHeMy: «51
He cuibHO oLunbych, ecam HasoBy Bac Bnaavmupom Bnaam-
mupoBudem (ViBaHOBbIM)? Kak MUHUMYM, MOXHO KOHCTartu-
poBaTb, YTO COOBLLEHWS Mo Hukamu «Bnaavcnas», «Puamk-
gaepLmk», «Haykorpag», «Kupwin» n «Makcum» (yganeHo kak
cram) HarnucaHbl OAHUM 4Yesrl0BeEKOM — u3 Kypcka. S noHu-
mato — busHec, HO v Bbl noiimute — Takme KOMMepHeckue
poeKThI, KaK Ball, Hanpsmyro BeAyT K paspyLUeHUIO Hay4HOM
cpenbl, Tak 4TO He PacCyYUTbIBAKTE Ha TO, YTO HAy4yHble pa-
60THUKN 6yayT ux rnpuBeTcTBoBaTh. Jlydlue, HaBepHoe, 3a-
HSATbCSI KakuM-HUGYab ApYyruM 6mu3HecoMm». Ho He TakoB Halll
repoi, 4tobbl He OocTaBuUTb 3a coboW nocnegHee cnoso. Huk
«[MYTWUH» oTBeTUN Ha 3TO: «Bbl NOYTK ripaBsbl, S AECTBUTE Ib-
HO Bnaaumup Bnagumuposud, To/bko [lyTyH. Pa3psixaloch
Ha 3TOM caliTe r1ocse BYepaLlHei rMpsiMon JINHUN».

Bbly4yeHHbIN YpOK

Cnepyet otoaTb AomkHoe B.B.VIBaHOBY — OH y4MTCS Ha CBO-
1x owmbkax. BOT 1 3TOT pasroBop MHOroMy ero Hayywi. Ha
cnenylowmni Xe AeHb OH NOMECTU/T 3aMeTKy O CBOEM XYypHa-
ne Ha cante «B nomouwp acnupaHTam», rae npurnacun xe-
nalLwmMx K y4actuio B pegakumoHHOM coBeTe. Bnpoyem, n B
3TOIN 3amMeTke COAEepPXUTCS MasieHbkas Henpasga: «Cregyer
Tak Xe OTMETUTb HEeYKOCHUTEes/IbHOe cobJiiogeHne o6s3a-
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AuHamuka ny6nukaumii B «)KypHane Hay4HbIX NyG/MKauuii acnupaHToB U AOKTOPAHTOB»

poxunnos ¢dopyma Bowna B

Homep AaTav Aata . Konu-lecTB? KonwaecTBg KonuqecTBQ p_?;u(onne[wo Hay4HOW raseTsl
cneumans-| CneumanbHocTb nepBoi nocnepHei |ny6énukaumi | ny6nukauwii | nyénmukaumia «lpovLKnn BapnaHT», OHN pe-
HoOTH ny6énukauum| nyénukaumm (Ha (Ha (Ha LMW Y3HATb, KaK NPOUCXOAMUT
B pasgene | B pasgene | 19.10.2007) | 13.09.2008) | 17.03.2009)
01.01.00 | Matematika 04.07.2006 | 15.07.2008 4 15 15 npouecc nyéaukaunm B «<Xyp-
01.02.00 | MexaHuka 06.02.2008 | 06.10.2008 HeT 3 4 Hane Hay4HbIX nyénvkauui ac-
01.04.00 [ Pusumka 03.09.2007 | 26.01.2009 1 8 9 NMMPaHTOB N OOKTOPAHTOB», U
02.00.00 [ XvMr4eckne Hayku 16.05.2006 | 11.02.2009 3 5 6 HanucaTb 06 3ToM. B kayecTBe
03.00.00 | Buonormnyeckmne Haykm | 19.01.2007 | 14.01.2009 4 7 4 «MOMOMBITHOrO KPONvKa» Gbina
05.02.00 | MawwmHocTpoerme 09.01.2008 | 20.01.2009 HeT 3 5 MCMNONb30BaHa CTaTbs, HaMu-
1 MallnHOBEeHMe s s )
05.07.00 | ABMaumoHHas caHHas KOMNbIOTEPOM — 6naro
1 PakeTHo- 30.12.2007 | 08.05.2008 HeT 2 2 npeueneHT yXXe nMesncy.
KOCMUYECKast TEeXHUKA
05.08.00 | KopabnecTpoerue 23.09.2007 | 19.01.2009 HeT 7 7 Mporpamma SClgen, reHepu-
05.09.00 | OnekTpoTexHuka 11.09.2007 | 19.01.2009 2 13 15 pylowasa ncesoHay4Hble Tek-
05.11.00 | MpubopocTpoeHue, CTbl, Oblla HanucaHa HeCcKoJlb-
MeTposorns =
1 D OPMALIMOHHO- 13.11.2007 | 29.12.2009 Het 8 18 KO ieT Hasan, rpynmnovt cTyaeH-
U3MepUTEeNbHbIe ToB MaccayyceTcCcKoro TexHo-
05.12.00 gpM60pbl e n on 07.08.2007 | 24.11.2008 3 21 28 NOTWASCKOTO MACTATYTE © HE-
12. aQMoTexHVKA U CBSA3b .08. 1. _
05.13.00 | UHdopmaTuka, 20.10.2006 | 02.02.2009 21 86 125 /iblo NIPOBEPWTL KAYECTBO Pe
BbIYMCNNTESNbHAA LieH31poBaHus Ha (nceeno)Ha-
TEXHUKA 1 ynpaBieHve Y4YHbIX KOHbepeHuunax. Mpo-
05.14.00 | QHepreTuka 14.10.2007 | 10.11.2008 HeT 6 12 rpamMma Ucnosib3yeT cTaHaapT-
05.25.00 ﬁgé%“gﬂgﬂ;”aq 23.10.2008 | 23.10.2008 HeT HeT 1 HbI KOMMbIOTEPHbLIA anropuTMm
05.26.00 | BesonacHocTb — KOHTEKCTHO-CBO60OAHYIO
XU3HEOEeaTeNIbHOCTHU 10.11.2008 | 21.11.2008 HeT HeT 2 rpaMmaTtmnky, — OBy4yeHHbIN Ha
yesioBeka o
05.27.00 | OnexTpoHuka 09.12.2008 | 09.12.2008 Het het [ MHOX€cTBe cTareit, onybaunko-
07.00.00 | Victopuueckne Hayku | 08.06.2007 | 19.01.2009 5 17 23 BaHHbIX B 061aCTU MHGOPMaTH-
08.00.00 | OkoHomuueckue Hayku | 10.08.2006 | 13.02.2009 79 132 196 ku (computer science). B pe-
09.00.00 | dunocodckme Hayku 22.12.2006 | 17.02.2009 4 15 26 3ynbTaTte NoABNAAOTCH BMNOJIHE
10.00.00 dunonornyeckne Hayku 15.06.2006 | 09.02.2009 12 51 74 CBA3HbIe HayKOI'IO.D.O6HbIe Tek-
12.00.00 [ KOpupnyeckne Haykun 30.07.2006 | 11.02.2009 50 114 135 CThl
13.00.00 [ Meparornyeckne Haykm | 21.06.2006 | 19.02.2009 36 88 123 )
14.00.00 | Meavumrcxvie Haykvi | 08.09.2006 | 11.02.2008 7] 18 23 Ho SClgen nuwert ctatbn Ha
17.00.00 | UckyccTBoBeneHve 14.10.2007 | 29.10.2008 HeT 8 9 aHrnuiickom asbike. na nepe-
18.00.00 [ ApxuTekTypa 25.06.2008 | 10.12.2008 HeT 1 2 BOJa Ha PyCcCKuii 6bina ncnosb-
19.00.00 | Mcmxonorndeckve Haykn| 09.03.2007 [ 11.01.2009 18 26 35 30BaHa pgpyrasa nporpamma,
20.00.00 | BoeHHble Hayku 30.10.2007 | 14.04.2008 HeT 8 8 _ _
22.00.00 | Coumonoruyeckme Hayku| 26.05.2008 | 15.09.2008 HeT 3 3 9TAI-3, paspaboTaHHas B ”av
23.00.00 | MNonuTvueckie Hayku | 04.12.2006 | 18.02.2009 24 123 147 GopaTopun KOMNbIOTEPHO
25.00.00 [ Hayku o 3emne 07.12.2006 | 04.02.2009 3 14 15 JNMHrBMCTMKN UHCTUTYTA npo-
Bcero 273 799 1073 6nem nepepayn mHdopmaLum

PAH. Hapo npusHatb, 4TO ne-

TenbCTB Pepakummn XKypHana nepen cBOUMuy aBTopamy — 3a
Becb nepuios aesitesibHocTy XKypHana He 6bis10 HU OAHOro
cay4asi BO3HUKHOBEHUSI Kakoro-imbo c6osi, 47O B repBylo
oyepenb obecrieYnBaeTcsi CKOOPAMHUPOBaHHOV paboTori
CI/IOYEHHOUN KOMaHAbl €AVHOMBbILLIEHHUKOB, COTPYAHUKOB
Pepakunm» (opdorpadusa aBTopa) — HANOMHIO, YTO 3TO ObISIO
CKa3aHO Ha CrefylLlmii AeHb Noche yaaneHus ¢ canta He-
CKOJbKUX yKe onybnmnkoBaHHbIX cTaTeil. Bckope Ha calite Xyp-
Hana nosiBUIOChb ykadaHue Ha TO, YTO NyOsMKyemble cTaTby
peLeH3npyloTcs, Y CMCOK YJIEHOB HOBOOOPETEHHOIO peaak-
LIMOHHOro coBeTa (cenyac 3TOT CMNCOK HeOOoCTyreH).

BusHec Tem BpemeHeMm npougeTan. B oktabpe 2007 ropa
— 3a NepBbI rof CyLLECTBOBAHUSA XypHana — B HeM Oblnio
ony6nukoBaHo 273 cTtaTtbu. B ceHTabpe 2008 roga mnx 6bino
yxe 799, na n camun nybnnkauum nogopoxanu: Tenepb cTpa-
Huua cTouT yxe He 200, a 250 pybneii, ato ecnu 6e3 dop-
myn. Ewe 100 py6neii 3a cTpaHuLy 6epeTcs 3a peLeH3npo-
BaHue (xotenu — nony4mte!). BbIXOOUT HUKaK He MeHblue
O[HOM-ABYX ThICAY 32 CTaTbio. 3a rof, — MUHUMYM MOSMUI-
JINOHa, a ckopee 3a MUIIMOH. He Tak MHOro Ha BCIO «CMJlo-
YEeHHYI0 KOMaHAy €AMHOMBbILLIIEHHUKOB», HO BCE Xe KOe-4To,
XJI0MOT-TO NPaKTUYECKM HUKAKUX.

EpyHpa

OpHako obcyxaeHne Ha dopyme scientific.ru nocnyxuno ypo-
KOM He TOJIbKO OJ1s rnaBHoro pegaktopa. Korga rpynna cta-
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peBoA Obll HEMHOrO OTPEAAKTUPOBAH, MO3TOMY As crpa-
BE/IMBOCTU NPU pefakTUPOBAHNM B TEKCT CTaTby OblSIO BBE-
[EeHO HEeCKOJIbKO «KPaCHbIX (GIaXXKoB»: aBTOPOM Obli1 06bSAB-
NeH acnupaHT HecyuwiecTByouwero MHctutyta nndopmaum-
OHHbIX Npo6nem PAH, B cnucok nutepaTypbl Oblna nobas-
neHa damunusa Softporn, a B paspene 6narogapHocTel ro-
BOpUIOChb crnacubo «npodeccopy M.C.enbdanHay, npusnek-
LeMy BHMMaHWE aBTopa K npobneme nybnukaumun crydam-
HbIX TeKCToB, U Ix.CTpMbnnHry 3a ncrnosib3oBaHMe TeKCTa,
nopoxaeHHoro SciGen».

M BOT cTaTbs «KopyeBaTenb: ANroputM TUNUYHOW YHUDU-
Kaumn To4ek AocTyna v n3bblTOYHOCTU» ObiNa HanpaeneHa
aBTOPOM B «)KypHas Hay4HbIX My6aMkauni acnmpaHToB 1 OOK-
TOPaHTOB». VIHTEpPHET-CalT XypHana He nraja — Ha cTaTtblo,
KaK y B3pPOC/bIX, Oblia NosnyyeHa peLeH3ns: B LLeSIOM O4YeHb
NonoXnUTENbHas, HO COAepPXaBLUas 3amMmevyaHns pefakTopCcKo-
ro xapaktepa. [Noatomy notpeboBanack HebonbLIas, yxe He
KOMMblOTEPHAs!, NepepaboTka, Nocne KOToOpon cTaTbs Gbina
npuHATa M BCkope onybnukoBaHa. Bcsa mpouenypa 3aHgana
4YyTb Oonblle MecsLa:

6 aBrycta — ctatbsl NofgaHa B XypHar;

7 aBrycta — rMojsly4eHO yBeOOMJIEHWE O MOJy4YeHUu u
npocbba onnatuTb NyéMkaumio;

8 aBrycta — oTnpas/ieHo yBegomieHne 06 onnare;

11 aBrycta — nony4yeHo yBegomseHne o6 oTrnpaBke CTaTbu
Ha pPeLeH3uIo;

13 aBrycta — nony4veHa peueH3us;
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H36pannbie mecma u3 nepenucku...

15 aBrycta — oTnpaBneH nepepaboTaHHbI BapuaHT CTaTbi;

15 aBrycta — cTatbsl NpPMHATa K Nyb6avMkauum B aBrycToB-
CKOM HOMepe;

2 ceHTA6PS — MNoJly4eHO yBEAOMJIEHME O BbICbLUIKE MO MO-
4yTe aBTOPCKOr0O 9K3eMmnisipa;

10 ceHTabpsa — cTaTbsl oNyb6MKOBaHa Ha canTe XypHana.
Ypa!

Cyn

A 30 ceHTab6psa nctopuio Kopuesarens — npakTuyecku Ty ca-
MY, KOTOPYIO Bbl MPOYUTANM TOJIBKO 4TO — Ony6ankoBan
«Tpouuknii BapmaHT». B TOT xe aeHb — lMonnt.py un 'paHu.-
py. A korpa Ha cnepyowmin oeHb coobuleHne o KopyeBaTene
npoLuno B HOBOCTHOM neHTe PUA «HoBocTu», ero nepeneya-
Tanu AecCATKn UHTEPHET-U3AaHNN N HECKONbKO MOMNYASPHbBIX
razet. He octanocb B CTOPOHE U TeNIeBULAEHNE — KOPOTKNM
ctoxeT o KopueBartene npowen no lNMepsomy kaHany, a HTB
nokasasno 1 cam XypHar, 1 aBTopa po3bIrpbilla, 1 ero XepT-
BY — rflaBHOro pepakrtopa. Paguo «Ceoboaa» 3anncano Lk
13 Tpex nepepay: camy nctopuio Kopyesartensi, MHTEPBbIO C
B.B.VMBaHoBbIM 1 npeacepatenem BAK M.T1.KupnnyHnKoBbIM.

Peakuusa BAK 6bina ckopoii: yxe 17 okTta6psi 66110 NPUHATO
pewweHne 06 nckmoyYeHnn «XXypHana Hay4yHbix ny6nmnkaumin
acrnuMpaHToOB U JOKTOPAHTOB» M3 CMUCKA PEKOMEHO0BAHHbIX
nspnaHuin. Yto 6onee cyulectseHHo, BAK npuHsina HoBble npa-
BUNa ONs BKIIOYEHUS XXYPHaNoOB B CANCOK. He BCe 13 HUX pa-
3yYMHbI, CKaxeM, TpeboBaHne nybankoBaTb AOMKHOCTU aBTO-
pPOB — 3TO KaKON-TO 6I0POKPaTUYECKN BbIBEPT, HO BCE-TaKM
60NbLUIMHCTBO — 3TO Waru B NpaBuibHOM HanpasneHuu. OT-
HblHEe 00a3aTesbHbl PeLEeH3NpPOoBaHMe cTaTel n coobLieHne
peLeH3unii aBTopam, y XXypHana gokKeH ObiTb MUHTEPHET-CanT,

PACCJIEAOBAHUE

roe pasmeLlaroT 3arofIoBKM M aHHOTauMK CTaTen, a Takxe
ony6/MKoBaH COCTaB peaKosiermm — CIoBOM, AOJIXHbI ObiTb
B Ha/IM4YMKN NPU3HAKN HOPMasIbHOrO COBPEMEHHOIO HAaYy4YHOro
n3gaHus. Ketatn, 6patb nnarty 3a nybnmkaumm ¢ acnmpaHToB
3anpeulaeTcs.

Cnyyunmucb U apyrue HenpusaTHOCTU, Hanpumep Kyna-To
pacTBOPUICS PeadakLUMOHHbIN COBET XypHana. Bnpoyem, 613-
HEeC He nocTpagan — yxe nocne ncropum ¢ Kopyersartenem B
XypHase 6bi510 ony6aMkoBaHo 275 ctateit. XoTs 9TOro MoXx-
HO 6bI10 OXMAATh: N A0 TOro 60/bLIMHCTBO CTATEN B XypHa-
ne nybnmkoBanock B «<HeBAKOBCKUMX» cneuuanbHOCTSX.

B MHOro4YMcneHHbIX MHTEPBbIO MaBHbIN PeaakTop BUHUA B
npou3oLlealwemM HeHasBaHHbIA «MOCKOBCKUIA WMHCTUTYT»,
KOTOPbLIM Yy XypHana sko0bl ObI/I0 3aK/Il0YEeHO cornalleHmne o
peLeH3npoBaHnm Bcex ctaTtei. YuntbiBas HEOObIKHOBEHHYIO
TeMaTUYECKYIO LLUMPOTY XypHana, nyonnkyoLwero ctatbn Oyk-
BaslbHO BO BCex 06facTsax, OT MaTemaTuku n 6uonorum o
BOEHHbIX HayK U MCKYCCTBOBEAEHUS, 3TO A0/IKEH ObITb HACTO-
awmin MHcTuTyT Beex Hayk. A ewe OH yTBepXAas, 4To C HAM
CBefa CYeTbl «XKypHanbHasg Madus», KOTOpon «KypHan acnm-
pPaHTOB 1 OOKTOPAHTOB» MeLlas 3aBblillaTh LeHbl Ha nybnvka-
uuio cTaTemn.

B nogTBepxaeHue nocnegHero tesanca B.B.MBaHoOB nogan
B apbuTpaxHblii cyn Ha MuUHOBpHayKku, yTBepXaas, 4To Uc-
KJIloYeHVEe ero XypHana u3 cnucka BAK HapywaeT aHTUMO-
HOMoMbHOE 3akoHopaTtenbcTBo. OgHako 27 despang 2009
roga nuck 6bia1 OTKIIOHEH.

Ctouno nu ropoanTb oropoa

KoHeuHo, nctopust KopyeBaTtens noaHaia MHOro nexbl. He-
KOTOpble Hedanekne XypHanaucTbl UCMNOSb30Bann ee, H4ToObl
no3ybockanuTb Haf y4eHbIMU, KOTOPble-Ae camu He NoHuMa-
10T, 4TO roBopsAT. Ho aBTOpbLI 60NbLLWIMHCTBA NyOAnKauuin Bce-
Taku yxBaTtunu rnaBHoe: KopyeBaTesib — 3TO MOmnbITKa Hayku
3aWMTUTLCS OT TOr0, YTO HAYKOM TOJSIbKO NPUTBOPSETCS.

MOXHO CcnopuTb, HACKOJIBKO NMPUEeM/IEMbl Takne aKkcTpaBa-
raHTHole metofpbl. OgHaKo 4YTO MOr0 6bl cTaTh anbTepHaTu-
Boi? MoppobHoe nucbmo B BAK ¢ pasbopom 0co60 Bblaaio-
wmxcsa crater «KypHana acnmpaHToOB M JOKTOpaHToB»? Ho
NoOOoV peLeH3eHT HayyHOro XypHana 3HaeT, 4TO TpyaHee
BCEro OTK/IOHUTb COBEPLUEHHO AypaLKylo CTaTblO: cooepxa-
TeNbHble NPEeTEH3UN MOXHO NPeabsaB/IATb TOJIbKO K coaepXa-
TenbHbIM TekcTam. CTaTtucTuyeckoe nccneagoBaHme Bcex cra-
Teln, KoTopoe nokasaso Obl, 4HTO MX YPOBEHb He NMoAHUMaeTCs
BbllLie CTyQeHYEeCKOro pedepara uan LWKOJbHOr0 COYMHEHMUS
no kKpaeeeneHmio? Ho CKonbko 6Gbl BPEMEHU 3TO 3aHSAN0 W,
yunTbiBas 6€3MepHyIo LLIMPOTY XypHana, y CKONbKUX ntoaen?
M noTtom, oeno xe He B 04HOM OPOCOBOM XypHase — B Cnuc-
ke BAK elwe MHoro octaetcsa Takux. Jleno B cucteme, KOTo-
pas no3BonseT NoaobHbIM M3gaHMaM npouBeTaTb. M aTa cu-
cTema 6bina nokonebneHa.

A CcnoBo «kop4yeBaTesb» CTano HapuLaTeNbHbIM.
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E.KneweHko

e3MOo3rnbln, 6earnasbii,
<< 5 OecuBeTHbI Wwap, non-
HOCTbIO MOKPbITLIA Fpsa-
3bl0» — TakuMu cnoeamm onucan Mu-
xamn MaTu, u3 yHmBepcuteTta Texaca (o
opyrux ero pabortax cM. «XUMUIO U
Xn3Hb», 2008, Ne 12) cyuwiecTtBo, Hal-
OEHHOE UM C KONJIeraMmm Ha MOPCKOM
OHe Henopaneky oT baramckmx ocTpo-
BOB. YeM Tak 3amevaTtenieH 3TOT wwap,
TOYHee, Wapuk AMaMeTpoM OKoo 3 cMm,
4TO O HEM MULLYT N 3NEKTPOHHbIe CMU,
1 aBTOPUTETHbIE Hay4YHble XYpPHasbl?
Bo Bpemsi norpyxeHuin Ha rnybuHy
750—780 m Henopmaneky OT OCTpoBa
Nutn-Can-CanbBagop Ha aHe 6biin 06-
HapyXeHbl WapoobpasHblie 00bEeKThI,
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Annapam 045 no08o0HbIx uccaedosanuil
«Johnson-Sea-Link» (JSL)

KaXKAbIA BEIMYNHOWN C KPYMHYIO BUHOMpa-
AnHy. [1HO 6bI10 NOKPLITO cnegamu, Ko-
TOpble, Cyas Mo BCeMy, OCTaBASIN UMEH-
HO 3aragoyHble wapukun. Mpuyem oHu
nepemMeLLannch He TOMbKO BHN3 MO CKIT0-
HY, HO 1 BBEPX, U HE MO, AEeNCTBUEM Te-
yeHusa. Cyas no pas3HooOpasHbIM Ha-
npasneHnsM 1 NOBOPOTaM TPaekTopuiA,
cyllecTBa ABUranncb akTMBHO. Booba-
BOK Clief, men HenpocTyilo dopmy: Ka-
HaBKa, OKPY>XXEHHas BanMkamu rpyHTa, ¢
eLle 04HVM BaIMKOM nocepeamnHe, 0Co-
6eHHO OTYEeT/IMBLIM Ha KOHLe cnena,
6nmxanwem K wapuky. Takol cnep He
MOXET MOMYYNTLCS, ECN MPOCTO KaTUTb
WM BOJIOYUTb LLAPVIK MO AHY.

Mpu 6nmnxariwem paccMOTpeHUU
6poasiume MOpPCKUE «BUHOTPaAUHbI»
oKasanucb pPakoBUHHbIMU amebamu
(kopHeHoXxkamn) Gromia sphaerica.
OT10T BMJ, paHee 6bln 06HapyxeH B Apa-
BUNCKOM MOpe. B 9T0 TpyaHO noBepuTsb,
HO KaxAblli Wapuk — ofgHa knetka. og,
060/104KOM Y HEE TOHKUI 3e/1eHOBaThIN
Cno NpoTonaa3mMsbl, NOKPbITLIA 060104-

-y W i i T N

Bom smu wapuxu u ecmo cpomuu.
Buono, umo mpaexmopuu ux deuscenus

He napaaieavhvt. B eéepxneti wacmu ghomo —
KpesemKa, no CpasHenuIo ¢ Komopou MoXcHO
cyoums o pazmepe amed

KON, a nof, HAM 6ONbLUON BOASHOW My-
3blpb. C MOMOLLBIO TAKOr0 «HaayBaTE b-
CTBa» U OOHOK/IETOYHOE MOXET CTaTb
Makpockonuyecknm obbekTom. Baram-
ckag rpoMmsa He BO BCEM [MOXOXa Ha




Ocmpos
Jluma-Can-Canveadop,
2de npoeoduauce
uccaedosanus

6 ecmecmeeHHol
cpede

A 6om maxk ona
6bleasa0um, ecau ee ONMMblIG

apabCKylo: OHa He CTPOro wapoobpas-
Has, a crnerka BbITAHyTas 1, KpoMe Toro,
OHa OEeNCTBUTENbHO CHapYXW NoKpbiTa
nnom. (4Tobbl paccMOTPETbL NOMMaHHOE
XVBOTHOE, ero cHa4vana npuvwioch OT-
MbITb.) Apabckasi rpOMUs CHapyXu 4n-
CTeHbkas, 3aTO COAEPXUT FpaHybl
ocaaka BO BHYTPEHHEM «My3blpe», KOTO-

pbii y 6araMckoli poACTBEHHULbI 3a-
MOJIHEH YMUCTOW BOOO. BO3MOXHO, BCce
3TO CBSI3aHO C 0AHUM, CaMbIM FNaBHbIM
oTnnymem: apabckas ameba BegeT cu-
Oa4nini obpas XnsHu, Toraa kak 6aram-
cKas rynsieT rno gHy.

YT106bI TOYHEE ONpeaenuTb cucTema-
Tnyeckoe nonoxeHne GaraMckom rpo-

®OTOMHDOPMALINS

MUK, nccnegoBaTenn CekBeHMpoBanu
PHK manoii cy6beamHunubl pubocombl.
(Pn6ocomHble PHK yacTo ncnonbayioT-
cs 4n19 NOCTPOEeHNA GUIOreHEeTUYECKNX
nepeBbeB. PM6ocoMbl — MaLLnHbI 6en-
KOBOIO CMHTE3a — eCTb B KaXa0W KneT-
ke, monekynbl PHK, Bxoasuine B nx co-
CTaB, XOPOLUO N3Y4Y€EHbI, TaK Y4TO, Cpas-
HMBas UX HYKNEOTUAHble nmocnenoBa-
TENbHOCTW, MOXHO AenaTb BbiBOAbl O
poacTee Mexay opraHuamamin.) MNMepep,
BblaeneHnem pnbéocomHor PHK wapuk
CHayana «CxJIoMHyn», 4ToObl n3bexartb
pasBefeHns KAeTo4yHOoro matepuana.
HoBoe cyLeCcTBO AENCTBUTENBHO OKa-
3anocb GnAmxawmm pogmyem apabc-
KOW rpoMunm.

Ho elle nHTepecHee camoit amebbl —
ee cnenpbl. [1eno B TOM, 4TO OHW YPE3BbI-
YalHO HanoOMWHatOT crefbl oKkeMbpuii-
CKOro nepuopga, Bo3pacT ApPEeBHENLINX
n3 kotopbix — 1,8 mnpa. net. Hanowm-
HUM, 4TO B KeMOpum okoso 540 MNH. net
Hasa/, NpousoLLen «B3pbiB BUO00Opaso-
BaHus». MNaneoHToONoOrM4Yeckas NeTonmchb
rnokasblBaeT, 4YTO MMEHHO Torga — wu
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®OTOMHDOPMALINS

O4YeHb ObICTPO, MO MNaneoHTosIornyec-
KM MepkaM — BO3HMKaeT kak Obl 13
HMOTKYyZda MHOXEeCTBO pasHO0b6pasHbIX
dOpPM MHOrOKJIETOYHbIX OPraHM3MOB.
Bonee paHHue, nokemMbpuinckme ocTaT-
KN MHOFOKNETOYHbIX XXNUBOTHbIX OTHOCHAT
K Tak Ha3blBaemon BeHAcKon dayHe
(«XnMKnsa 1 Xn3Hb», 2004, Ne 7). A Hau-
6onee opeBHNE CBUOETENBCTBA MHOIO-
KJIETOYHOCTU — OKaMeHenble cnenbl
XMBOTHbIX. CylLEeCcTBO, KOTOpOoe nonsa-
€T Mo AHY MOPCKOMY 1 OCTaBNseT crej,
[OJXKHO 6bITb, BO-NMEPBbIX, A0CTATOYHO
60MbLUIVM, BO-BTOPbLIX, ABYCTOPOHHE-
CUMMETPUYHBIM. B camom pene: ecnu
CYLWEeCTBO Kpyrioe (kak MHOrve OfHo-
K/TIETOYHbIE OPraHnu3Mbl) NN UMEET Ny-
4YeBYID CUMMeTpUio (Kak Kopansbl nUnu
MOpCKWE 3BEe34bl), Y HEr0 HE MOXEeT
OblTb NPennoYTUTEsNIbHOro Harnpase-
HUSA OBUXEHUs. A TOT, KTO ABMXETCS
LlesieyCTpeMIeEHHO, OCTaBNAasd POBHbIN
KpacuBbllA cnen, NycTb U COBCEM TO-
HEeHbKWI, — ckopee BCero, mMmeet
OPIOLLIHYIO U CMIUHHYIO CTOPOHY, a Takxe
nepegHuin n 3agHuii KoHew,. O ronoee Ha
OaHHOM 3Tane 3BOJIIOUUN TOBOPUTb
npexneBpeMeHHo, HO Tak UM uHave,
Tem, KTO OCTaBun «aBtorpadbl» B [0-
KeMOPUNCKUX OTNIOXEHUSAX, OblNO He
BCE paBHO, Kakol 4acTblo Tena Bnepep,
naotn. o cux nop CYMTanocChb, YTO 3TU
cyliecTBa 1 Oblsiv NePBbIMU MHOTOKJ1E-
TOYHbIMU. CaMn OHU, OOHAaKO, He Obln
HaaeHbl, U HUYEero yaMBUTENIbHOIMO B
3TOM HeT. Kak 3ame4yaloT naseoHTOos10-
rnm Ctedan beHrtcoH n buprep Pacmyc-
ceH B cTaTbe g1 «CaneHc», NoCBSALLLEH-
HOl Garamckoi rpomMun, cnegbl U OC-
TaHKM XMBOTHbIX MPEBpPAaLLAOTCS B OKa-
MEHENI0CTU B COBEPLUEHHO PasHbIX YC-
JI0BUSIX, MO3TOMY OObIYHO B PYKW Y4EHbIX
nonagaeT nnMbo cnen, MMOO XMBOTHOE,
HO He TO 1 Apyroe BMecTe.

Tak BOT, cnegbl 6aramckoii rpomMmn
yOMBUTENBHO HAaNOMMHAOT AOKEMOPUI-
ckue oTnedaTtku. Mpu 3TOM XMBOTHOE,
BO-NepBbIX, OOHOK/IETOYHOEe, BO-BTO-
pbiX, WapoobpasHoe. Kak xe rpoMus
nepemMellaeTca M NoYemMy ocTaBaseTr
CTpaHHbI crnef ¢ BajIMKOM Ha gHe?

Mpepnonaraemblin cnocob nepensu-
XEHUS TPOMUM Nlyyllle BCEro onuchiBa-
eT BblpaXeHne «KaTuTcs Konbacow»:
OJINHHAsA OCb «BUHOTrPaAnHbI» OPUEHTU-
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Muxaua Mamuy na xonghepenyuu, nocesuennoii roouaero beaomopckoii 6uocmanyuu MIY (2008)

Ameba psadom ¢ MOPCKUM KOPAAIOM

poBaHa NepneHauKyNsapHO cneny, u
BOKPYr 9TOW OCW OHa BpaltaeTcd. [Bu-
XEeTCsl OHa, cKopee BCero, C NoMoLLbio
TOHKNX BbIPOCTOB LmTONAasmbl (duno-
noaunmn). A cpegHunii Banmk, BO3MOXHO,
obpasyeTcsa M3 «nepepaboTaHHOro»
rpyHTa: ameba n3BnekaeT U3 Hero nNu-
TaTesNbHble BellecTBa 1 3aTem cobpachl-
BaeT no3aan ceods.

[MpakTnyeckm HET COMHEHUN B TOM,
4YTO OBYXKOJEWHbIE Cnefbl OcTaBngeT
VIMEHHO ameba, KOJb CKOPO LLapuKu
BCerga Haxoaatcs Ha koHue crnega. K
coXaneHunio, noka He yaanoch 3adukcu-

poBaTh NPOLECC NepPEMELLEHNS MO NPOo-
CTOW MpUYnHE: ABUXYTCSH OHU OYeHb
mepneHHo. OgHa ns ameb 6bina Hange-
Ha PsSOOM C KOpasyloMm, pacTylium Ha
CKOpJIynke Mopckoro exa (cm. ¢$oTo).
Cyaa no pasMepam 1 MOMOXEHUIO KO-
panna, rpyHT OCTaBasCs HETPOHYTbIM B
TeyeHne HECKOJIbKMX NeT, 3Ha4YnUT, BO3-
pacT cnefa MoXeT COCTaBNATb Heaenu,
€C/N He MecsLbl.

Tak unn nHave, HaxoaKa pacLumpuna
HaluW NpeacTaBieHNst O TOM, KaKUM Mor
ObITb MMP Ookembpus. BoamoxHo, Ta-
VHCTBEHHbIE MPEeaKN MHOrOKIEeTOYHbIX
OblNIM MOXOXM Ha rpoMuio. A BAPYr CO-
BPEMEHHbIE FPOMUN — «XMBbIE MCKOMNa-
eMble», NMpsiMble NMOTOMKM OOKEMOPUIA-
CKMX XMBOTHBbIX, HE C/TMLUKOM U3MEHWB-
LIMEeCs C TeX AaBHUX BPeEMeH? DTO Obio
Obl eLle NHTepeCHee.

Y70 elle MOXHO NoyuTaTb 0 Garamckom
Gromia sphaerica n ee cnepax.

S.Bengtson, B. Rasmussen. New and
ancient trace makers, «Science», 2009,
January 16, v.323, p.346—347.

Giant deep-sea
protist produces bilaterian-like traces,
«Current biology», 2008, v. 18, p.1849.



Hapawuean
npaBuUnbHO!

N.A.JleeHCOH

HepasHo (2008, Ne 10) B «XrMUK 1 XN3HW» pacCKas3biBanocCh,
Kak NpaBuIbHO TPaHCKPMOUpPOBaTb MHOCTPaHHbIE nMeHa 1 da-
MUNUK, 4Tobbl B TEKCTax He NosBnsannck «KcmoHrm», «Llakec-
neapbl» U Apyrvme HerpaMoTHOCTWU. B 3TOM cTaTtbe peyb Takxe
noaeT 0 HEKOTOPbIX PACMPOCTPaHEHHbIX OLINOKax B TeKCTAXx,
B TOM YMCe Hay4HbIX. HayHeM C ynoTpebneHuns YNCIUTENbHbIX
— C MPUBbIYKM MHOMMX MNULIYLLMX NCMOb30BaTh HapaLleHus
NpW YNCANTENbHbIX TaM, rAe OHW He A0MNyCKaloTCHa npasuiamm
(0 KOTOPbIX MOYTU HUKTO He 3HaeT). Hanpumep: «15-Tb Yeno-
Bek», «B 20-bIX Yncnax», «B 50-1n tabnmyax» n gaxe (B ogHom
N3 CTaTen) — «4UCNEHHOCTb BO3pPOC/a No4ytn Basoe — a0 590-
TV ThiCA4Y» (M Kak 9T0 npoymTaTb?!). Kak 6yaTo aBTOp TekcTa
nonaraeT, 4TO ero 6yayT YnTaTtb MW HErpamMoOTHbIE, UK Ma-
NeHbkMe OeTn, KOTOpPble HE 3HAloT, Kak NMPOM3HOCATCS Yyncna.
Takne aBTOpbI MbITALDTCA NOMOYb YNTATENSIM NPOYUTaTL CBOW
TEKCT, Ha camMOM Jefe Tofbko MeLas uM. Ho Beab MHoOrme ay-
MaloT, 4YTO pa3 Tak NULIYT B KHMUrax 1 B nevaTHbix CMW, 3HaunT,
3TO NPaBUIIbHO.

Kak Ha camoMm gene npaBunbHO? HapaleHus 4onyCTUMbl TOSb-
KO OJ191 MOPSAKOBbIX (HO HE KOJIMYECTBEHHbIX!) YNCAUTENbHbIX, U TO
no onpeneneHHsiM npasunam. MNpu aToM npeanonaraeTcs, YTo
J0aM YMEIOT B 6OMbLUMHCTBE CBOEM CKIIOHATb YUCUTENbHBIE (KPO-
Me TBOPUTENBHOro najgexa, padymeetcs). Tak, B COOTBETCTBMA C
FOCTom 71-20083, nyHkT 4.11.4.2, «KonmyecTBEHHbIE YNCUTESb-
Hble 0603Ha4YaloT apabekmn undpammn 6e3 HapaleHs OKOHYa-
HUs. TTopsSaKOBbIE YMCAUTENbHbIE NMPUBOASAT, Kak NpaBufo, C Ha-
paLleHMeM OKOHYaHMIn NO NpaBuiam...».

Pumckne undpol no FOCTy He TpebytoT HapalteHuin. [oaTto-
My HEMpaBWbHO NMcaTb, Hanpumep, «Ha XX-om cbesne». Kor-
na kakve undpbl ynotpebnats? MyHkT 4.11.4.1 Toro xe NOCta
rnacut: «Pumckue umdpbl n YNCAUTENBHbIE B CNIOBECHON GOp-
Me 3amMeHsaoT apabckumn umbpamm Npu 0603HaAYEHUM KON-
yecTBa aKTOB MW AENCTBUA CLEHUYECKUX MPOU3BELEHUN,
KNacCcoB UM KypCOB y4eOHbIX 3aBefeHUN; HOMEPOB TYPUCTC-
KX MapLUPYyTOB; NOPSAKOBbIX HOMEPOB N3JaHUS; NOPSAKOBbIX
HOMEPOB My3blKaslbHbIX MPOU3BEAEHNIA, HOMEPOB OMNyca; KOn-
yecTBa MHCTPYMEHTOB, rOIOCOB; roga unu aT BbIxoga, pac-
NPOCTPaHEeHNs AOKYMEHTa; CBeAeHU B 06nactn Gpuanyeckon
XapakTePUCTUKN MHbIX, YeM narnHaums; HOMepoB (BbIMyCKOB)
MHOrOTOMHOIO JOKYMEHTa, CEPMUasbHOIrO UAn APYroro Npoaos-
XatoLerocs pecypca.

Jo6aBuM, 4TO TPAAULMOHHO PUMCKMMU undpamm obo3Ha-
yatoT: 1) HoMmepa cbe3aoB, KOHPEPEHLNIA, KOHITPECCOB U T. M.
(XX cbesn); 2) Beka (XXI Bek); 3) HOMepa MeXayHapOLHbIX
obbeguHenuin (Il UHTepHaumoHan); 4) Homepa BbIOOPHbIX Op-
raHoB (IV F'ocynapcteeHHas oyma); 5) Homepa npoaomKaLmx-
Csl CMOPTUBHbIX coCcTA3aHun (XX OnumMnunckue urpbl); 6) Ho-
Mepa B umMeHun nmnepatopa, kopons (Metp |, Hukonan II, Kapn
V, Tioposuk XIV); 7) o603Ha4yeHns kBapTanos roga (IV kesapTan).
MoryT 0603Ha4aTbCs pUMMCKUMK LmdpamMn KBagpaHTbl, 4acTu
WA pasnenbl KHAM 1 T. 0.

Tenepb 0 camux HapalleHusax. Bot 4yto HanucaHo B TOCTe
2.105-95.

MapexHble OKOHYaHWS B MOPSAKOBbLIX YACAUTENbHbIX, 0603Ha-
YeHHbIX apabckumn umbpamm, LOXKHbI OblTb:

— OOHOOYKBEHHbIMUW, €C/IN NOCNeAHeN ByKBe YACIUTENIbHOIO
npeawecTByeT rnacHbIr 3ByK: 15-11 (N9THaguaTbiA Ny NGTHaA-

uaton), 15-9 (natHapuatada), HO He 15-bin, 15-o01;
— OBYXOYKBEHHbIMW, ecnu nocrenHenn OykBe YUCIUTENbHOro
npeawecTByeT cornacHiii: 15-ro, 15-my, 30-mu, HO He 15-0r0,
15-omy, 30-biMK.

HanncaHne nopsakoBbIX YACAUTENbHBIX C HApPaLLMBaHMEM Na-
0EXHOro OKOH4YaHWS Mpu HECKOJTbKMX MOPSAAKOBbLIX YNCTUTENb-
HbIX NOAPSAA, Pa3/IM4aeTCs B 3aBUCMMOCTU OT UX yncna n Gop-
Mbl pasfeneHvs (CoefnHeHns).

Ecnu ogHo 3a apyrum nayT Asa NopsaKoOBbIX YACAUTESNbHbIX,
pasfeneHHbIX 3ansaTon UM COeaUVHEHHbIX COI30M, NageXxHoe
OKOHYaHMe HapalwmBaloT Yy Kaxaoro u3 Hux: 12-in, 13- pagbl,
70-e n 80-e roapl.

Ecnn ogHo 3a apyrum nayT 6onee ABYX NOPSAKOBbIX YNCN-
TeNbHbIX, Pas3feneHHbIX 3anaTon (TOYKOM C 3angTon) unn co-
€JVHEHHbIX COI030M, NaaexHoe OKOHYaHue HapalivBatoT TOMb-
KO y nocnegHero yncnutensHoro: 60, 70, 80-e roabl.

Ecnu nogpsan vayT aga yncnnTenbHbiX Yepes Tupe, TO Nnagex-
HOE OKOH4YaHWe HapallmMBatoT:

— TOJIbKO Y BTOPOro, KOrga OHO OAMHaKoOBOE Y 060X YNCN-
TenbHbix: 50 — 60-e rogpl;

— Yy KaXxAoro YNCAnTenbHOro, Koraa nageXxHole OKOHYaHUS y
HUX pa3Hble UK Koraa npenuwecTByowmne nepBoMy YACIUTENb-
HOMY C/I0Ba YNpaBAsaoT TO/IbKO MM 1 HE CBSi3aHbl CO BTOPbIM: B
Hayane 80-x — 90-e roapl.

[MapexHoe okOHYaHMe He HapalmBaeTcs Npu UCMosb30Ba-
HUW NOPAAKOBbLIX YNCNIUTENbHbLIX B BUAEe apabckux umdp, 060-
3HavaloLWmX:

— HOMepa TOMOB, InaB, CTPaHWLL, UNICTPaUnii, Tabnuu, npu-
NIOXEHU 1 T. N. 9N1IEMEHTOB U3JaHWUIM, €CN POJOBOE C/IOBO (Ha-
3BaHMe afIieMeHTa: ToM, rnaea v T. A.) NpeawecTByeT HOMepy.
Hanpumep, B ToMe 6; rnase 5; Ha ¢. 85; Ha puc. 8; B Tabn. 11;B
npwun. 6. OgHako ecny poaoBoe HasBaHWe anemMeHTa CTOUT Noc-
e YUCAUTEeNbHOro, nocnengHee cnenyet NMCaTb C HapalleHu-
€M NagexHoro okoH4yaHusa. Hanpumep: B 6-m TOME; B 5-11 rna-
Be; Ha 83-11 cTpaHuLeE;

— partbl (rogbl U Yyucna Mecsua), ecnm CNoBO «rog» Wi Ha-
3BaHME Mecsua cnenyeT 3a Ynucnom. Hanpumep, B 1997 roay;
12 pekabpsa 1997 roga. HenpasunbHo: B 1972-m roay; 12-ro ne-
kabps 1997-ro rona. OaHaKo ecnv CNoBO rof, Uav Ha3BaHue Me-
caua OnyuleHO MW NOCTaBfIEHO Mepepn YMC/oM, nagexHoe
OKOHYaHMe pekoMeHAyeTcs Hapawmatb. Hanpumep, B mMae,
yucna 20-ro; rog 1920-1; rpaHyn 1917-i1; KOHLEPT NnepeHecnn
c 15 maq Ha 22-e.

CnoxHble CcyllecTBUTENbHbIE N NpunaraTefbHble, UMetoLve
B CBOEM COCTaBE YNCAUTENbHbIE, MULLYTCS crneaywmm obpa-
3om: 150-neTume, 3-MeCsa4HbIN CPOK, 3-CEKUNOHHbIN LwKad.

CnoxHble cnoBa C YACAUTENbHbIM W NpunaraTeNbHbIM «MpPo-
L€HTHbIN»:

— B U3JaHVAX OESI0BOM U HAYYHOW nuTepaTypbl NpuHaTa Gop-
Ma 13 YUCIIUTENbHOro B undpoBon ¢dopme, 3Haka NpoLLEeHTOB,
nedunca n NnagexxXHoro OKOH4YaHUS -Hbll, -HOro, -HOMY U T. 4. Ha-
npumep, 10%-HbIh pacTBop, 20%-HbI cH60p. MpegnodTnTens-
HOW B Taknx U3gaHusax cnepgyeT cumtatb GOPMy C HapaLlleHnem
0OHO- 1N ABYXOYKBEHHONO OKOHYaHMs Mo npasuiamM Hapalle-
HUS NafeXHOro OKOHYaHWs B NOPSAKOBbLIX YNCUTENbHbIX, 060-
3Ha4yeHHbIx apabckmmu umdbpamu. Hanpumep, 15%-in pacteop,
20%-ro pactBopa, 25%-Mmy pacTBOpy U T. 4.
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B y3kocneumanmanpoBaHHbIX N30aHUSX 015 MOATOTOBIEHHO-
ro yntaTtens gonyctuma dopma 6e3 HapalleHUs nagexHoro
OKOHYaHUS, €CNN KOHTEKCT HE MOXET Bbi3BaTb ABOSKMX TONKO-
BaHun: B 5% pactBope. BoT 4TO rnacmt no BCEM 3TMM NOBO-
nam 'OCT — a HecobnioaeHve TOCToB elle HegaBHO, Kak B
HMX ObINIO HaNMMCaHo, «NPecsiefoBanoChb N0 3aKOHY>».

HekoTopble noneaHble npasuia 0GOPMAEHNSA Hay4YHbIX, B 4aCT-
HOCTW XMMMNYECKMNX, TEKCTOB W MOMHOCTBIO AeTaslbHO paspaboTaH-
Hble npaBuna NKOMAK no xmmmyeckon HoMeHKIaType MOXHO Mo-
CMOTpeTb Ha canTe http://www.chem.gmul.ac.uk/iupac.

B CLUA, Benukobputanum, AnoHMn knaccbl B MHOrO3Ha4YHbIX
yucnax otTaensatoT 3anaToi, B P, ABCcTpun — Toukoii. B Poc-
CUN UCMONb3YIOT Npobenbl, ecnu undp 6onblue YyeToipex: 1 243
454, B CLUA, BenukobputaHun, AnoHmun ABCTPUM B OECATUY-
HbIX APOOSX Lenble Yucna oTAenaoT TOYKOM, NpUuYemM Hosb Le-
NbIX 00bIMHO onyckaloT (.23). B Poccun BMECTO TOYKM CTaBsAT
3an4aTylo, HONb He onyckatT: 0,23.

[na ykasaHua npepena BennYmMH ynotpebnsaioT TMpe, MHOro-
TO4YMe UM NPenorn «oT» N «4o». 3HaK + ynoTpeobnaTb He pe-
komeHayeTcs. Mpegnorn «oT» N «go» Bcerga ynotpebnsioTcs,
€CNIN 3HaK «TUPE» MOXHO MPUHATb 32 3HaK «MUHYC» UN KOraa
0OHO unu oba yncna otpuuatensHole: oT +5 go —7°C. KcTtatu,
ecnu Bbl BMECTO 3Haka «MWHYC» UCMONb3yeTe aeduc, To npu
rnevyaTy OH 4acTO CTAHOBUTCS MOYTM HEPA3NNYMMbIM, EC/TIN CTOUT
B nokasarene cteneHu: 10°. MoaTomy BMecTo aeduca nydiie
BOCMO/Ib30BaTbCA B KAa4eCTBE «MUHyca» 3HakK «Tupe»: 1075,
O6bI4HO Npu pabote ¢ Word-oM 3HaK «TUpe» MOXHO ObICTPO
HabpaTb, Mcnonb3oBaB knasuwn Ctrl — «cepblil MUHYC».

CnoxHble npunaratefibHble, B COCTaB KOTOPbIX BXOAAT YNC-
NUTeNbHOE N eauMHNLA N3MePEHUI, NULYTCS B 6YKBEHHO-LND-
poBoi dopme yepes geduc: 5-meTpoBbii. [lonyckaeTca npu-
MEHSITb COKpaLleHHble 0603HavYeHns eauHuL: 15-km kabenb (HO
He 15-Tu kmnomeTpoBbIi!). ATOMHbIE, MaccoBble, 06beMHbIE,
MOJIbHbIE MPOLLEHTbI NpU uMdpe NULYT CokpalleHHo: 2 aT.%,
10 06.%, 8 mon.%.

B ypaBHEHUAX XMNYECKNX peakumnin KOO ULMEHTbI NULLYT-
cs 6e3 VHTepBasios, 3Hakn + 1 = oTaensaiotcsa npobenamu: H,SO,
+ 2KOH = K,S0O, + 2H,0. B ypaBHeH1sax peakuuin opraHn4eckmnx
cOoeaMHeHNn 3HaK = 0ObIYHO 3aMEHSIOT CTPeskon. To cBA3a-
HO, BO-MepBbIX, C TEéM, 4TO BONbLLUMHCTBO OPraHMYecKnux peak-
LA HeCTEXMOMETPUYECKNE, a BO-BTOPbIX, YTOObI OTANYNTL 3HaK
paBeHCcTBa OT OBOWHOM CBA3U (HecobnoaeHe 3Toro npaeuna
MPUBOAUT K HEKOTOPbLIM 3aTPYAHEHUSM MPU MONb30BAHUN, Ha-
npumep, cnpasoyHukom J1.B.l'ypBmya 1 ap., koraa Tpebyetcs
HaNTWN 3HEPruto paspbiBa ONpenesieHHON XMMUYECKON CBA3MN.
[lencTBUTENBHO, HE CPa3y MOXHO MOHATbL TaKytlo 3aNnCb B HEM:
CH,=CHCH=CH,=CH,=CH + CH, = CH).

Ha3BaHWa 9n1eMeHTOB MULLYT CJI0BOM, €CJIN He yKa3aH 3apsj,
W BaNIEHTHOCTb: antoMUHNiA, HO A" (MoH B pacTBope), Al*® (3a-
psig atoma), Al(lll), Al — TpexBaneHTHbI anioMUHUIA.

OCHOBHOW 3HakK YMHOXEHUS — To4ka Ha cpeHen NnUHun
(ecnun ncnonb3yetcs oOblYHAA ToYka Ha knaBmatype, TO ee B
3TUX cny4Yasax Nydwe caenatb MOoJyXUPHbIM WPNEOTOM, nHa-
ye OoHa bypeTt cnuwkoMm menkon: 5-3 nyyuwe, yem 53). 3HaK x
npuMeHsaeTcs, kak npasuio, Ons o603HaYeHUs pasmMepoB
(5x6x8 M) 1 npn nepeHoce. OgHAKO OH AOMYCTUM, €CNu Mo-
MoraeTt m3beraTtb TPyOHOCTE MPOYTEHUSA, Hanpumep:
8,2x2,3-107°+3,6:1072.

HazBaHMs CNOXHbIX XMIMUYECKUX COEANHEHUI NMO-PYCCKU M-
LIYTCS CAUTHO: aTuUnaueTaT, TMTUAANIOMUHUArNAPUA, (XOTa 0o-
rnyckaeTcs Takxe anoMorungpua nutus), B OTan4mne OT aHrio-
Aa3bl4HbIX: ethyl acetate, lithium aluminium hydride n 1. n.

MonoxeHne 3amecTuTens nuwieTcs Yyepes aeduc: 2-xnopoby-
TaH, 3-aTundeHon.

MpucTtaBkn UUc-, TpaHc-, BUC-, CUMM- (CUMMETPUYHBIN), FOLL-
1 Op. B PYCCKMX Ha3BaHUSIX OPraHMyYeCKnX COeaUHEHUI NMALLIYT Kyp-
CVBOM 4epe3 nedwuc: TpaHc-onenHosas kucnota, 1,4-tpaHc-no-
MM30npeH, ymc-1,3-6ytaameH. B apyrix HasBaHUsIX 3TN NpUCTaB-
KV MULLYTCS NPAMbIM LUPUGTOM U CIUTHO: TPaHCankuanpoBaHme,
TPaHCBUSHNE, TPAHCYPaHOBbIE SNIEMEHTbI.
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MpwucTtaskn am-, Tpu- TeTPa- U T. 4., LMKIO-, N30-, OKCU-, TNA-
POKCU-, METOKCU-, aflIkOKCN-, aMUHO-, HATPO-, LNaH(0)- B Ha-
3BAHUAX OPraHnyYeckmnx COeaMHEeHMN MULLIYTCS NPSMbIM WpUg-
TOM U CIUTHO: AMU30MNPONUIoBLIN adup, TPUBYTUNAMUH, TPU-
HUTPOTOJYOI, LIUKIIOOKTaH.

CokpalleHns CNoB «BTOPUYHbIN» U «TPETUYHBIV», @ Takxke Npu-
CTaBKkM OpTO-, MeTa-, napa-, u30-, LUMc-, TpaHc- 1 T. M., yKasbl-
BaloLMe Ha onpeaeneHHyo Gopmy MoeKkysbl UM pacnonoxe-
HUe 3amecTutenei, npu dopmynax NULLYTCH NaTUHCKUMKN ByK-
Bamn un kypcusom: s-C,H,OH, t-C,H,NH,, m-CH,(CH,),, i-
C,H,OH, cis-CH,CH=CHCH,. lMpn pyccknx HazBaHWax coeaviHe-
HWIA 3TN COKPaLLEHUS MULLYTCS PYCCKUMM BykBamu, 63 TOUKK 1
yepes geduc (3a UCKIIYEHMEM, KaK yKa3biBanoCb, NPUCTaBKM
130-): N-BTOp-6yTUNAHUNANH, TPET-BYTUNAMUH, O-HUTPOTOJYO
VNN OPTO-HUTPOTONYOS, M-ANrMAPOKCMOeH301. KypcrBOM U1 Ye-
pe3 gedunc B Ha3BaHUAX OPraHNY4eCKUX COeOUHEHWUI NULIYTCS
NPUCTaBKWN 3K30-, AHAO-, Me30-, IPUTPO-, TPEO-, paL- (paue-
MUYECKMIN): 3PUTPO-XN0PSOI0oYHas KNCIOTa, S3HAO-METUNEHUMK-
norekcaH. 9Tu npaBuia He BCErAa XeCTKO BbIMOJSIHAIOTCSH, Ha-
npuMep: Me30-BUHHAs KMCNoTa U Me30BMHHasg kmucnoTta. Kcrta-
T, cTepeoxmmMmyeckne obosHavyeHns D n L nuwytca npsambiM
wpudTom, a S-, R-, E-, Z- — KypcuBoM. [1na rpevyeckunx OykB
KYPCMB HE UCMNOJb3YEeTCH.

B Havane npennoxeHnsa Ha3BaHWs, HaYNHAKOLWMECS C rpeYyec-
KO GYKBbl U C MPUCTaBKM OPTO- MeTa-, napa-, U1c-, TpaHc-
M T. N., NULWYTCS CO CTPOYHOI ByKBbI: TPaHC-OnenHoBast KMUC-
nota, oprto-Tonyon. Ho ny4ywe nepecTpouTb NMpeasioxeHue,
4TO6bI N36EXATL TAKOr0 HanMcaHus.

MpamMbiM WPNGTOM, MOAHOCTBIO U CAUTHO NOA0OHbIE NpU-
CTaBKW NULLYTCA B OCHOBHOM B TPUBMAJIbHbIX Ha3BaHUAX Kpa-
cuUTenen, NeKapCTBEHHbIX, OPraHNYeCKMX U HEOPraHMYeckKunx
COeAMHEeHUI, a Takxke Ans 0603HaYeHMs NPOAYKTOB MosMme-
pu3aummn: napapo3aHuinH, napawetTamon, opTodeH, MeTaLmk-
NuvH, napaaMmnHocanuuunosas kucnota (MACK), napadpeHuneH-
OnaMVH, MeTakpuioBas kmcnorta, optoadup, optodpocdopHas
KMCNOTa, OPTOYrofibHas KMcnoTa, MetaapceHaTtbl, OPTOBOOO-
poa, napasonbdpamMaTsbl, NapaBoLopPOa, NapalmaH, napanbae-
rma, napadopmanbaerua,.

MpuctaBkn opTO-, Napa- CO CAOBaMU «COEAUHEHUE», «MO-
andurkaumsa» NULWYTCA NOSHOCTbIO 1M Yepe3 aeduc: napa-mo-
anodvkauus.

B cBA3KN C M3N0XEHHbIM cneayeT YyNOMSAHYTb BeCbma Mony-
napHbIi cnosapb B.3.BykunHoin n J1.M.Kanakyukon «CavtHo nnm
pa3penbHo? OnbIT CrioBaps-cnpaBoYyHMKa» (Nepeoe n3gaHue B
1972 roay, a ¢ 1980 roga nagasancs MacCoBbIM TUPAXOM YyTb
nn He exerogHo). OgHako onbIT 3TOT OKa3ancs Heyna4vHbIM,
NoNb30BaTbCS 3TVUM CIOBAPEM XMMUKAM Mbl HE PEKOMEHAYEM.
Tak, cnoBapb nNpennaraet Takne ak30TUYECKNEe HanmcaHus, kak
«CONIAHO-KNCNbIN», «CEPHO-KMUCAbIA» U T. M. Jaxe BO BpemeHa
MeHaeneeBa 3T crnoBa nucanu CAUTHO. A BOT 4TO nuweT 06
3TOM CrioBape BeAyLUMI HayYHbI COTPYAHUK NHCTUTyTa pyc-
ckoro s3blka PAH poktop dunonornyeckmx Hayk B./.benvkos:
«B MpouUMTMPOBAHHOM BbILLE CNELMann3MpoBaHHOM CrioBape
0N HAaNMCaHWs CNOXHbIX NpunaraTesbHblX, OTChIIAIOLWMX cpa-
3y 1 K Bofibpamy, 1 monmbaeHy, npegnaraeTcsa TPy BapuaH-
Ta: BOSIbpaMoMoNnbaeHOBLIV, BONbPPAMMOINGOEHOBLIN ©
BOJIbppamMoBO-MONNOAEHOBLIN, @ ANF CMaBoB Bofbdpama C
XPOMOM U BaHaAMeM, HUKeNIEM N KOBanibTOM NNLb MO OAHOMY:
BOSIbppamMOXpOMOBaHaaMeEBbIN, BONbOPAMOHUKENEBbLIN, BOJIb-
dpamokobanbToBbI. YCMOTPETb 3a 3TUM Pa3HOO0EM Kakume-
TO TEOpPEeTMYECKME OCHOBaHMS TPyAHO». Kak ckasan npeacena-
Tenb Opdorpadpuyeckon kommuccum PAH Bnagumup JlonatuH,
«XVIMWKW CaMW yCTaHaBAMBAIOT NpaBuia HanmcaHus CBOuX Tep-
MWHOB» (4acTHOe coobLLeHune).

BepoaTHo, npn konebaHnax MOXHO PyKOBOACTBOBaTbLCS Ta-
KUM 3MMUPUYECKUM NPABUIIOM: €CNIN BELLEeCTBO NpeacTaBns-
eT coboi cmecb, cnenyeT Ucnonb3oBatb 4educ, B MPOTUBHOM
crlyyae NPUHATO CNUTHOE HanucaHue. Hanpumep, cepHo-canm-
umnoBas Madb COCTOUT U3 OCaXOEHHOW Cepbl U CanuLnI0BON
KNCNOThbI (a Takxe BasennHa); a3oTHOo-pochopHbie yaodpeHus



cofepxaT a3oTHble U GocPOopHble yooOpeHUs; MeAHO-HUKe-
NieBble CrnaBbl — MeAb W HUKESb, @ CEPHO-HATPUEBBLIE aKKy-
MYNaTOpbl — Cepy W HaTpuin. B TO Xe Bpemsa LwWenoyHo3e-
MEJIbHbIE 3JIEMEHTbI HE SBASIOTCS CMECHIO LLEIOHYN N «3eMn»
(cTapuHHOE Ha3BaHWe AN OKCUO0B METaINIOB), CEPHOKNUCIbIA
HaTpUh — CMecblo cepbl U HaTpusa U T. n. OgHako Nonb30-
BaTbCS 3TUM «MPaBUIOM» CrieayeT OCTOPOXHO, MOCKOJIbKY CYy-
LLeCTBYIOT TPAANLMOHHbIE HanucaHus. Tak, B NpeaMeTHOM yka-
3artene Kk Xumu4yeckon sHuuknoneaun (M.: bonblias poccui-
ckas aHumknoneans, 1988) nomelleHsl cneayouime Ha3BaHUs:
Xenes3oaMMOHMEBbIE KBacCLbl, Xene3o-aMmMoHunokcanaT, Xe-
neneso-rafofiMHMEBbIE (@ TakXe UTTPUEBbLIE) rpaHaTbl, CriaB
Xene30-KOHCTaHTaH, Xene3omapraHueBble KOHKPeLn, xene-
30-HUKeNeBble NCTOYHMKN TOKA, XEeNe300KCUAHbIE MUTMEHTHI,
Xene30-X/I0PHbIN BOAOPOAreHePUPYIOLMIA LINKI, Xeneaouuna-
HOBOAOPOAHbIE KNCAOThLI U T. 4.

Ctapoe 0603Ha4YeHne MoOASpPHOCTK (2 M pacTBOp) peKOMEH-
ayetcs 3aMeHaTb 0603Ha4YeHneM Mosb/N (PacTBOP C KOHLLEHT-
paumen 2 monb/n).

BaneHTHOCTb anemMeHTa ykasblBaloT PpUMCKON Lndpor nocne
Ha3BaHuA B ckobkax 6e3 npobena: unpkoHuii(lV), Fe(lll). 3a-
psig, aToMa B MOfiekysie NpmMHATO 0603Ha4YaTb HAACTPOYHbIM 3Ha-
KoM 1 undpon: Fe'®, a 3apan noHa B pacteope — UUDPOIA 1
aHakom: Fe®", SO,2". Boobue, no nosoay HanmcaHus Gopmyn v
Ha3BaHWI HEOPraHNYECKNUX COEANHEHNIN MMEEeTCHA CNPaBOYHNK
P.A.JlugnHa, B.A.Monou4ko, J1.J1.AHopeeson n A.A.LlBeTkoBa
«OCHOBbI HOMEHKIATYpPbl HEOPraHN4Yeckux BewecTs» (M.: Xu-
Mus, 1983). B Hem manaraloTcs COBpPEMEHHble npaBuaa no-
CTPOEHUS CUCTEMATUYECKUX Ha3BaHUN HEOPraHUYeCcKUX Be-
LLeCTB BCEX KacCOB, MPUBOAATCA AOMyCKaemble TPaaULLMOH-
Hble 1 cneunanbHble Ha3BaHUA BELLECTB, XuMnyeckme Gopmy-
Jibl 1 HAMMEHOBaHMS Hanbonee pacnpoCTPaHEHHbIX MUHepa-
OB, @ TakXe TPUBMasbHble Ha3BaHWsI HEKOTOPbLIX COEAMHEHUN,
cmecen n cnnasos. lpeacrtaBnsgeT nHTepec, Hanpumep, crne-
ayluiasa ymraTta n3 aToro cnpaBoyHuka: «AHMOH OH™ HasbiBaTb
rMAPOKCUIIbHBIM MOHOM He pekomMeHayeTcs. Ha3saHue rngpo-
KCW1 OCTaBNAIOT 3@ HENTPATbHOW UM NONOXUTENBHO 3aPSXEH-
How rpynnon OH BHe 3aBMCUMOCTU OT TOro, cBO6OAHA OHa Un
ABNgeTCa 3aMecTuTenem». B CBA3N C 9TUM MOXHO OTMETUTb,
41O cBOOGOAHLIA KaTMOH OH™ — Gonbluas aKk3oTuKa.

MHTepec npencrtaBnseT Takke crnedylolias umurata U3 aToro
cnpaBoYHuKa. «<Ecnu B kayecTBe NMraHaoB BbICTYMakT OAHOBAIEH-
THblE€ aHWOHbI, TO HAa3BaHUSA TakMX NMraHOOB COCTOSAT U3 MOSIHOMO
Ha3BaHWS UM KOPHS Ha3BaHUS aHNMOHA C COEAMHUTENbHOWN rnac-
Hoi —o. Mpumepsl: Brr — 6pomo, I~ — unopo, CI- — xnopo, F- —
dTOpO, 0% — 0KCO... S2 — TUO...» TO Xe pekoMeHayeTCs U OJist
MHOr03/1IEMEHTHbIX aHMoHoB: OH™ — ruagpokco, CN™ — wumaHo,
NCS™ — TuoumaHato, HS™ — mepkanto. Janee untaem: «AHMOHbI
YrNeBOLOPOAOB B Ka4yecTBe MraHAOB HasblBaloT 6e3 coeamHu-
TesibHOM rnacHon: CH,” — metun... C,H, — umknoneHtagmeHms».
Takas xe TeHaeHuMa HabogaeTces 1 B «<XMMUYECKOWN SHLMKIOMNe-
OUW»: B HA3BAHUSX OPraHNYeCcKnx COeaMHEHNN COoeaMHUTENbHas
rrnacHas, kak npasuo, ncyesaet: GTopbeH30/1, xnopbyTaH, 6pom-
NUPUONH, nogMeTaH, noaoneduHbl. A B Ha3BaHUSIX HEOpPraHnyec-
KX COEONHEHWNI COeAMHUTESNBbHAS racHas 06bI4HO (HO He BCeraa)
npUCyTCTBYET: GTOPOBOAOPOA, DTOPOCUIMKATLI, (HO pTOpCUNa-
Hbl, PTOPLIMAH), XNOPOHNTPOALLETAThI, XJIOPOMArHe3nuT, XnopoTe-
nypoBas kucnota 6pomomonnbaathl, nogonannagathbl... B 1o xe
BpeMsi Ha3BaHMEe HeopraHMyeckom XNopcCynb@dOHOBOM KUCAOTbI
HSO,CI B a0 3HUMKIOMNEAMN NPUBOAMTCS 6€3 COeONHUTESIbHON
rnacHon. Kak Bnaym, XXecTkrx NpaBusl Ha 3TOT CHET HET, B Hanuca-
HUM TakKnxX Ha3BaHUM NPUAEPXMBAOTCA TPAAULMNA.

HasBaHVa HyKIMAoB (MM N30TOMNOB AAHHOIO 3/IEMEHTA) Nu-
wyT n1Mbo cnoBom vyepes geduc: yrnepoa-14, nnbo cokpaLleH-
HO 'C (mMaccoBOe€ YMC/I0 NULLYT clieBa BBEPXY).

CnoBo «MOnb» Npu UMdpPe He CKAOHSAIOT, 6e3 undpbl — CKI0-
HAIOT: 5 MOJIb, HO NATb MONEN.

HasBaHns aneMeHTOB 1 COeANHEHWNI CO CI0BamMu «coaepxa-
LNA», «CoegUHEHNE», «<MPOU3BOAHOE» U T. M. MULLYT CAUTHO 6e3
COeOVHUTENBHOM racHom: GTopcoaepXxaluni, HUTpocoeauHe-

CNPABO4YHUK

HMe, aueTUINPON3BOAHOE (XOTS MOXHO BCTPETUTb U «XJTI0PO-
coaepxaLni», HO B «XMMMUYECKOM 3HLUMKIONEANN» NPUHATO Ha-
niucaHue 6e3 coeauHNTENbHOM racHO; Takoe Xe HanucaHue
pekoMeHAyeT 1 nporpamMma NpoBepKM NpaBonMcaHns TEKCTO-
Boro pepaktopa Word 2003). B cBoe BpeM$sl KOHCY/bTaHTbI-
JIMHTBUCTbI HA CTPaHMUax «<XMMUU 1 XU3HU» 0ObACHUIN, NoYe-
My crefyeT nucatb «CepocoaepXalinii» ¢ COeaVHUTENbHOMN

rNacHoOM «0», HO He «cepycoaepxXawuin» — OT BUHUTENBHOIO
nagexa (Kak He NUwyT «BOAyCcOoAepXalun» N «3emMamTpsice-
Hue»).

CokpalleHusa: «Tepa», «rura», «Mera» NUWyT C NMPONUCHOM
o6yksbl: 10 MBT, 15 9B, a ocTanbHbIe («KN10», «<MUSIN», «CaH-
TU», «MUKPO» U Oap.) — co cTpoyHoi: 10 kBT, 15 MKA.

KunoBaTtT-4ac NULWyT C TOYKOM Ha cpefHer NuHum: 5 kBTy.
EnvHuuy paBneHus Topp cnenyeTt 3aMeHaTb Ha MM PT. CT. (B
epnHnuax CU — nackane, Ma). Npagycebl KenbBuHa nuwyt 6e3
3Hauka: 273 K, Ho 15°C.

CumMBoONbl GU3NYECKNX BENNYUH NULIYT KYPCUBOM: m (Mac-
ca), V (obbem), z (3apan) n T. o.

Touka He CTaBUTCS NPU COKpalLeHnax: ¢ (CekyHaa), 4 (4ac),
M (MEeTp), CM, MM, KM, I, Mr, T (TOHHA).

B xuMmnyeckmx TekcTtax cnenyet nucatb «Mon» (CMMBOJ ane-
MeHTa |; cM. 06 3TOM «XUMUIO N XN3Hb», 2008, Ne 12) n «Hai-
noH» (aHrn. Nylon; cMm. «Xumuio n xmn3Hb», 2008, Ne 6).

CnoBo «nepuoguyeckunii» (3akoH, Tabnuua, cuctema) B ce-
penvHe NpeasioxXeHns NMWeTCs CO CTPOYHOM OYKBbI: OTKPbITUE
nepmoamyeckoro 3akoHa.

EovHnubl n3MepeHuin — npousBoaHble OT GaMUNnn y4eHbIX
NPy COKpaLLeHU COXPaHsAT NPonucHyto oyksy: BT (BaTT), A
(amnep), B (BonbT), Ma (nackanb), K (kynoH), H (HbloTOH), 3B
(BmBepT) 1 T.4. ECnNn Ha3BaHWe egyiHNLIbI HE COKPaLLLAeTCH, OHO
MULWETCS CO CTPOYHOWN: «3HEeprusa B BaTrax». AMCKyccum Bbl3bl-
BaeT BOMPOC, rpaMOTHO NI NucaTb, HaANpPUMep, «4MCTOro ce-
pebpa 9 rpamm», Kak yka3daHO Ha COBETCKUX MONTUHHMKAX 20-X
rogos, Uau crnegyeT NUcaTb (M FOBOPUTb) TOJSIbKO «AEBSATb rpam-
moB». B TonkoBom cnosape Bnagnmupa Oansa (1880 — 1882)
cnosa «rpaMm» BoobLle HeT — B TO Bpemsl B Poccum ata ean-
HMLA MacChbl MPakTUYECKN He ncnonb3oBanacbk. B otyacTtu yc-
TapesweM «Opdorpadnyeckom croBape pycckoro ssbika» rnog,
pen. C.I.bapxynaposa, C.N.Oxerosa n A.b.lWanupo (1963) B
KayecTBe pPOAUTENbHOro nazexa MHOXECTBEHHOro yicna na-
€TCs OAHO3HA4YHO: rPaMMOB (TO Xe OTHOCUTCH 1 KO BCEeM Npo-
M3BOAHbLIM 9TOr0 C/l0Ba — KWJOrpamMm, CaHTUrpamMm n 7. 4.). B
6onee HOBOM «[pamMmMaTnyeckom CloBape PYCCKOro s3bika»
A.A.3annzHgka (1977 ropa) B kayecTBe dakynbTaTUBHOM Pop-
Mbl (OTKJIOHEHWE OT CTaHAAPTHOrO CKJIOHEHWS) NMPUBOAUTCSH
Takxe popmMa C Tak Ha3blBAeMbIM HY/IEBbIM OKOHYaHWEM, TO
€CTb «MNATb rpaMM», «LEeCTb KUIOrpaMmm»; UHTEPECHO, 4TO 4SS

y3kocneuymanbHbiX TEPMUHOB — «caHTurpamm» (0,01 r), «ge-
karpamm» (0,1 r) HUKaKMx OTKJIOHEHUI He AOMYCKaeTCs: OKOH-
YyaHne «-oB» 0093aTeNbHO — «CEMb CAHTUIPaAMMOB».

Bo3bmeMm, HakoHeu, «Opdoanuyecknii croBapb PyCCKOro
a3blka. NponsHoweHne, yoapeHue, rpammatnyeckme Gopmbl»
nopn pepakuven P.M.ABaHecoBa (CnoBapb n3gasasncs HEO4HOK-
paTtHo ¢ 1983 rona, nocnegHunii pasz — B 2003 roay). B § 5 pas-
nena cnosaps «<CBefeHns 0 rpammaTmyieckmx popmax» NnpmBo-
OUTCS cnepyouee NHTepecHoe npuMmeYyaHue:
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«B maHHOM cnoBape BnepBble B IeKCuUKorpadumnyeckon npak-
TUKE NPU3HAEeTCH CyLleCTBOBaHME elle O4HOro nagexa — Tak
Ha3blBAEMOW CHETHOW PopMbl. KaTeropus cnos, B KOTOPOW OH
BblOeneH, — Ha3BaHue eauHuL, n3MepeHus, npeacTaBnsiowme
Cco60l CyLEeCTBUTESbHBIE MYXXCKOIro poa C OCHOBaMU Ha TBep-
able cornacHele. CyeTHbIMU dopmamMu NpuaHalTcsa GopMbl C
HyneBown driekcuen Npu ykasaHmm Konmyectea: 5 BonbT, 10 am-
nep, 100 BaTtT. O6bLIYHO cuMTaeTcs, 4To B cnydasx Tuna 100 BatT
ynotpeodnaeTca poamTenbHbii [Magex] MHOXEeCTBEHHOro [YuMc-
nal c Hyneson dnekcmnen (Cp. Takme xe KOHCTPYKLUU C ApYru-
MW CYLLLECTBUTENIbHbIMU, rOe BbiICTynatoT GOpMbl POANTENbHO-
ro MHOXEeCTBEHHOI0 Ha —OB: NATb JOMOB, AECATb LLIAroB 1 T.M.).

[ns BbISBNEHUS TOrO, YTO B TaKMX Clyyasix ynotpebrneH He po-
OUTENbHBIN NafaeX MHOXECTBEHHOIO YACHA, a APYron naaex, HyX-
HO NMPOTUBOMOCTaBUTb UX «HECOMHEHHOMY» POOUTENIbHOMY MHO-
XXE€CTBEHHOro. TPyaHOCTb 9TOM NPOBEPKM 3aKIK0HAETCH B TOM, YTO

CuHTte3
TPaAHCYPaHOB —
oe3 y
yckoputena!

3BECTHO, C KakMMu TPYyOHOCTAMMU
CTaSIKUBaJINCb 1 NMPOLOSIKAOT CTas-
KMBaTbLCS MCcneaoBaTenu Npu CUHTE3e 1C-
KYCCTBEHHbIX 3/IEMEHTOB, Cliefylowwmx 3a
ypaHoMm. U yem panblue ot ypaHa, Tem 60sb-
Lle 3TUX TPYAHOCTEN: Befb NPUXOANTCH Ha
MOLLHBIX yckopuTenax 6ombapanposaTtb
MULLIEHW, COCTOSILLME N3 HECTABWIIbHbIX aTo-
MOB TPaHCYpaHOB TSXXeNbIMW N30TONnamm
6onee nerkvx aNemMeHToB, HanpumMep Kasb-
LS, BbIAENNTb KOTOPbIE U CIIOXHO, U A0PO-
ro. NMosToMy He yAMBUTENbHO OaBHee
CTPEeM/IEHNE MHOMMX GU3MKOB N XMMUKOB
0601TCh Honee NPOCTbIMKU MeToAaMK. Yc-
nex NpuLLIen K MeXayHapoaHON rpynne y4ye-
HbIX, BO3rnaBnsemMbix kutanuem Ligum (Tsi) n
mManaracuruem Mexkna (Mehcla). Jenctsys
[BYKPATHBIM MOJIbHBIM U3ObITKOM HAaTPUSt Ha
ONUMKNONEHTaAMEHUS, OHU CMOIN Bblae-
JINTb C XOPOLLINM BbIXOA0M U3 MPOAYKTOB pe-
aKu1u rnepBsbli TPAHCYPaHOBLIA 3NTIEMEHT —
HEMTYHWIA:
2Na + Cp, —2Np + 2Ca. 3atewm, B Tede-
HWe Mecsila, nocnefosaso cooblieHne o
CUHTE3€ CeayloLWero afemMeHTa — niyTo-
HUA:
Au + Pr— Pu +Ar.
OT0T crnocob He 3aceKkpPeTUnn ToJIbKO Mo-
TOMY, YTO /151 CUHTE3a OPY>XENHOro MayTo-
HWS1 OH HE NOAXOOMT: CIULLKOM AOPOrn UC-
XO[Hbl€ KOMMOHEHTbI. [onbITka NCNonb30-
BaTb 60onee peluesble peareHTbl: Cu + P —
Pu + C Taike He gana xenaemoro npakTtu-
4eckoro peaynbTata — B kayecTse Noboy-
HOro NpPoAyKTa Hen36exHO noay4ancs Kap-
6ua, nnyToHMs PuC ¢ pesknm HenpusTHbIM
3anaxoMm. Bckope nocnenosanv n CUHTESbI
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0N eQVHNL, U3MEPEHUS yKasaHne KOMYecTBa BASeTCa easa n
HEe eOWHCTBEHHbIM peasibHblM KOHTEKCTOM. BcTpetutb 1x ecrte-
CTBEHHOe ynoTpebnieHre B UHOM CMbICSIOBOM OKPYXXEHWW Bpsaa,
BO3MOXHO. [MpnxoanTCcs BOCMOSIb30BaTbCH «3dKCMEPUMEHTasbHbI-
MU» KOHTEKCTamun. Ecnv noactaBuTb C/ioBa BOSLT, amnep, BaTT B
Takne KOHTEKCTbl: “OTMeHa, BBedeHue...”, “oTkasartbcs oT...”, “He
3Hal0 HUKaKKX...”, OOHAPYXUTCH, YTO OHWN YNOTPEONATCSA B 9TUX
cny4asx B popmax ¢ priekcmein -0B, a He C HyneBow drekcuei: “oT-
MeHa, BBejeHME BOJIbTOB, aMrnepoB, BaTTOB” U T.4. M3 9TOro Mox-
HO cAenatb BbIBOf, YTO B ciiydasx 5 BonbT, 10 amnep, 100 BaTT BbI-
CcTynaloT GOpMbl HE POAUTENBHOIO MHOXECTBEHHOIO, a APYroro
nagexa — ocoboro c4yeTHoro. OH MOXeT UMETb 1 BapuaTuBHOE
BblpaXXeHWe: rpaMm 1 rpaMMOoB, OM 1 OMOB, 3PI U 3ProB.

CueTHol popmol sBnsieTcs 1 cnoBodopma et npu poan-
TEe/IbHOM MHOXECTBEHHOrO rofoB; cp.: “noan TpuauaTtbix ro-
0OB” 1 “npowno natb net’».

Xyaoxuuk M.JleBuukuin



cneayrowmx TpaHCcypaHoB, OAHOMO 3a ApY-
rmMm.

HecmoTps Ha OTCYTCTBME NPAKTUYECKMX
NPUMEHEHUI, 3T PaboTbl HACTONLKO MO-
pasunn Hay4yHoe CooBLLECTBO, YTO NOSIBM-
N0Cb crneunanu3npoBaHHOe n3gaHuve, B
KOTOPOM OCBELLAI0TCS O4epeaHble ycnexu
rpynnel 3aHTy3uacTtoB: «Journal of
transferable and translocating reactions».
MprBOAUM KpaTkoe pestloMe yXe Bbilles-
LnX ctaten.

CuHTes amepuuma: Sm + Ar — Am + Sr.
CuHtes Kiopus: Sm + Cr — Cm + Sr. Kak
BMAVM, BaXKHYIO POJib B TAKUX CUHTE3aX Ur-
paeT He CAMLLKOM Joporon camapuin. Oa-
HaKO 4719 CMHTEe3a CNeayoLLEero 9/IEMEeHTa,
6epknus, aTOT MeToA, He cpaboTan (cneny-
€T HanomHuTb, 4yto rpynne .Cubopra, a
noTom u gpyrim nccneposatenam B CCCP,
epmannn n LLBeumn npnxoonnocb Bpems
OT BPEMEHU MEHSTb METOAMKY, KOrAa npe-
OplayLine MeToabl OKasblBaIMCh MCHepnaH-
HbiMK). B gaHHOM cnydae npuLLInoCh Npu-
OerHyTb K JABHO MCMbITAaHHOMY MeToay:
6ombapaMpoBKe Ha yCKOpUTESle MULLEHN
13 cepbl gapamu nerkoro 6opa. Mpu aTom
BbISICHMOCh, YTO AJ19 YCNELIHOro nNpoLec-
ca Heob6X0AMMO PasroHATb 3TU Apa TOMb-
KO MO 4aCOoBOW CTpeJsIKe:

B+ S % Bk + Sc + w (HeoBbluHOE Haru-
caHve cumBONa nociiefHero afemeHTa
0bObsACHaeTCa TeM, 4To Bosibppam 0bpasy-
€TCs C 04eHb MasnbIM Bbixogom). Co Bpe-
MEHEM y[anocCb 3aMEeHUTb YCKOPUTESb
MOLLHOW LeHTpudYroii, Ho NpaBuo 0693a-
TENbHOro BpaLLEHVsl MO 4YacoBOW CTpesike
0OCTaNoCb HEN3MEHHbIM. Y4YeHbIM noka He
yOanocb AaTb CKOMbKO-HUOYOb Bpasymu-
TeNbHOro 06bSCHEeHUs aToro addekra.
3aTo panbHenwme CMHTE3bl MOLWAW Kak Mno
mMacny. lNpuyem vHorga yaasanocb HanlTU
aNlbTEpPHATMBHbIE CMOCOObI.

CuHTes kanudopHus:

Hf + C — Cf + 1/2 H, (8 naHHoM cny4ae
0CBOGOAWTL OCHOBHOM NMPOAYKT OT NO60Y-
HOro okasanocb O4eHb snerko). CuHTes
depmus:

Sm + Fe — Fm + Se (kak BUauMm, onsitb
He obowock 6e3 camapusi, U 3TOT METO[,
okasasncs geluesne, Yem anbTepHaTUBHbIN
Tm + Fe — Fm + Te). B cnenyioleii pabote
yyeHble Obln BO3HArpaxaeHbl 3a CBOW KpO-
NOTAMBBIA TPYA: UM YOANOCh B XOO€E OAHOMO
npoLecca CMHTE3NPOBaTL Cpasy [Ba Cleay-
IOLLMX TPaHCypaHa — MeHOeneBuin n Hobe-
numi! BOT 9TOT yHUKasbHbIN cnHTe3: Nd + Mo
— Md + No. BoogylieBneHHble ycrexom,

yyeHble 6e3 Tpyaa HaLm cpasy Tpu Croco-
6a cuHTe3a nocnegHero U3 akTMHOWAOB —
NoypeHcus:

la+1/2Br,—»Lr+Ba,Li+1/2Br,—>Lr+
Bi, Lu + Cr — Lr + Cu.

Mopa 6b1N10 NepexoanTb K 3aBepLUEHUIO
cebMOoro nepmona nepuoamnyeckon cuc-
Tembl. M nocne HenpoaomKUTENLHOro NeT-
Hero otnycka (y4eHble NpoOBeENn €ero c
MoNb30M, y4acTBYS B CeMUHapax, KoHde-
PEeHUMSAX N CUMNO3nyMax, rae nponaraH-
OMpoBann CBOV OOCTUMXEHMS) Bblllna ce-
pusa cnepywowmx pabot. CuHTE3 pesep-
dopans noHavany He Lwen: ToO HEBO3MOX-
HO ObINIO BbIAENUTL €0 U3 PeakLMOHHOWN
cMecu, TO NoNy4aIncb OpraHM4yeckme Npo-
DyKTbl (Hanpumep, remornobuH: Rb + Hf —
Rf + Hb). HakoHeL, HaCTONYNBOCTb YHEHbIX
Obina BO3HarpaxaeHa: LefeBoi 3neMeHT
NOSTY4MNCS UCKIIOYUTENIbHO BbICOKOW YMC-
TOTbI, MOCKOJSIbKY OCBOOOANTbL €ro OT BTO-
poro npoaykTa 6bii10 o4eHb nerko: Re + Hf
— Rf + He. 3ato npu cuHTese oybHus n3
pyouama n neritepus HeoXnaaHHO 06pa3o-
Basics CTabusbHbIM CBOOOAHLIA pagmkan,
KOTOPLIM He Xxenan aumepunsosaTbcs: Rb +
1/2 D, — Db + R". BeposITHO, 3T0 06bACHS-
€TCS NPOCTPaAHCTBEHHbIMW 3aTPYAHEHNSAMUN
B HeM. MpoponxaeTcs paboTa no naeHTu-
dukaumm ceoboaHOro paamkana; noka yaa-
NOCb BbISICHUTb, YTO HECMAPEHHbIN 3NEeKT-
POH MepeLLen K HeMy OT aToma pyoéuaums.

CuHTes cunboprua: Sr + Ag — Sg + Ar.
O4mncTUTL NPOAYKT OT NPUMECK He npea-
CTaBnsano TpyaHoctTu. CuHTe3 60pums noHa-
Yany Takke Aan HUKOMY He HYXHbIA CBO-
60aHbIM pagukan: Rh + B — Bh + R*. Ho
BCKOpe Obln HanAEeH Opyro nyTb, AAOLMIA
OOHOBPEMEHHO [Ba HEeyCTOMYMBbIX ane-
meHTa: Rh + Ba — Bh + Ra, 4To onatb-Taku
ObINo HexenaTenbHO. HakoHew, Obin HanaeH
O4€eHb yAa4yHbIli BapnaHT, B KOTOPOM Hapsi-
Oy C ueneBbiM MPOAYKTOM MOJfyyascs ca-
MbllA PefKUin B 3eMHOM Kope CTabubHbI
anemeHT peHnii: Rh + Be — Bh + Re. 3ato
Onsi xaccus b0 HalaeHo cpasy HecKob-
KO BMOJIHE NPUEMIEMBIX CUHTE30B, Hanpu-
mep Cs+ 1/2H,—Hs+C, Cs+He —Hs+Ce,
Cs+ Ho —» Hs+ Co,Cs+Ho —Hs+Cown
T.4. Knioyesas posb Le3ns B 9TUX CUHTEe-
3ax noka HesicHa. NepBoHa4anbHO Npeao-
>XEHHbIN CUHTE3 MenTHepus: Pt + Mo — Mt
+ Po Obln OTBEPrHYT M3-32 3KCMNEPUMEH-
TasibHO NOKa3aHHOM BO3MOXHOCTU NpumMe-
HEHWs MOJIOHVS B Ka4ecTBe saa. 3aTo npea-
JIOXXEHHbIN BCKOPE a/lbTEPHATUBHBIN MyTb At
+ Mg — Mt + Ag HM y KOrO He MOr BbI3BaTb

NPOBJIEMbl U METOAbl HAYKU

HUKaknx Bo3paxeHuin. CUHTe3 papmMuiTas-
s 1/2D,+ Os — Ds + 1/2 O,,. CuHTes peH-
TreHust ToXe MPOLLEs O4eHb rNaako, npo-
OYKT BbINO 0O4eHb NErko o4NCTUTL: Re + Hg
— Rg + He. HaBepHoe, He HyXHO 00bsic-
HATb, 4YTO AeDULNTHBIA PEHUI NS 3TOro
CUHTEe3a y4yeHble nosydann B pesysbrare
XOPOLLO HanaxeHHoW peakumn obpasosa-
HUs opus.

M BOopyr noTtok paboT u3 nabopaTtopumn
npekpaTuics, XXypHas nepectan BoIXOOUTb.
B kavecTBe npr4MHbI BHE3ANHOMo crnaja ak-
TUBHOCTM CamMu MCCneaoBaTenn npueenv
COBEPLUEHHO CMEXOTBOPHbIA JOBOA,;: OTCYT-
CTBME Ha3BaHWIN Yy 3/1IEMEHTOB, CleayoLmX
3a peHTreHnem. VICTUHHOM NpuynHbI CBEp-
TbIBaHWS paboT y3HaTb He yaanock. Ja aT1o
1 He TpeboBanocb. HecMoTpst Ha cTpoxaii-
LUNIA PEXMM CEKPETHOCTU B nabopatopum
i3 n Mekxna (MoOMMMO TOro 4TO nopg, 3Tu-
MU MCEBOOHMMAaMM CNPATAICA OAVH Yeso-
BEK, Ha KaXA0ro COTpyaAHVKa NPUXOAUIOCH
10 YeTbIpe areHTa-oxXpaHHMKa), CKPbITb Tam-
HY He yOanocb, N MEXaHU3M peakumin cTan
06LLenoCTynHbIM. [103TOMY MOXHO C yBe-
PEHHOCTBIO NMpeackasaTh, YTO Hepanek ToT
[eHb, KOria Mbl y3HaeM O CUHTE3e o4epes-
HOro cynepTsxenoro sapa. MoxHo npeasm-
LeTb TaKkxke, YTO 3TOT 3/IEMEHT OKaXeTCs B
paiioHe Tak Ha3bIBaEMOrO OCTPOBa CTabusib-
HOCTW, 1 B HEM Marn4yecknmmu, no-BUAMMO-
My, ByOET 1 YMNCNO NPOTOHOB, U YACITIO HEWT-
POHOB.

B 3aksio4eHmne o ToMm, Kak BCe Xe yaanocb
pacKkpbITb TaHy CEKPETHOM nabopaTopun.
OpfvH 13 ee COTPYOHMKOB NMPUHEC Havasb-
HWKY TO, YTO CaM OH CYMTasl LWEeAEBPOM UX
MeToaa:

Ce+SC+Y+P+H2+Sm+2Ti+Si—>
chemistT+ physicistl. OgHako HauanbHU-
Ky 3TOT CWHTE3 He MOoHpaBuCs. «3aHu-
ManTeCcb CBOUM AefIoM, — ckasasn OH. — U
He oTBnekanmtecb!» Torga COTPyAHUK
onybnukosBan ctaTbio, B KOTOPOI onucan
pes3ynbTaT CMeLUMBaHWS B ONpeaesieHHOM
nopsiake anemeHtoB Al + C + He + Sm + Ti.
M xoTs B pe3ynbTaTte cuHTE3a Nnosy4ymaochb
He COBCEM TO, YTO OH OXupaarn, B36eLleH-
HbI Ha4yaJIbHUK, Cpady PacKyCUBLUNI KO-
BapCTBO MOAYMHEHHOrO (OH MO4YTWU pac-
KpbIS1 €ro NncesaoHnM!), HEMeaIEHHO YBO-
nun n3obpeTaTenibHOro xMmuka. B otmec-
TKY TOT HanmMcan 3Ty CTaTblo, KOTOPYIO ne-
penan MHe ana nyéavkauuu B ntoduMom
XypHana 6e3 ykazaHus ero MMeHu.

My6nukauus
WU.A.JleeHcoHa
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ConeHbIn el meessssssss——

lMocne nybnvkaumn B SSHBAPCKOM HOMeEpe
KOpOTKOV 3ameTkn «JlegsiHoe 6peBHO», B
KOTOpOWV aBTOp yTBEpPXAas, 6YATO C MOMO-
LBIO CETNTPBI MOXHO MOBbLICUTb TeMepa-
TYpy nnassieHus iba, peaakuvs rnosy4uaa
HECKOJIbKO M1ceM C BblpaxXeHuem pasHoui
cTerneHv HeyAoBOJIbCTBUS, MOCKOJIbKY «BCE
ceantpsl MOHVIDKAIOT temnepatypy naas-
JIeHVIS JibAja, & BOBCE He MOoBbiwatoT». [lo-
nbiTka pa3obpartbCsi B Mpu4YnHax OLUNOKu
rpuBena K MHTePeCcHOMy pe3y/ibTaTty, O KO-
TOPbLIM Mbl CYUTAEM [10/1€3HbIM COOBLUNTL
quTaTtensam.

efCTBUTENbHO, HN CenuTpa, HK

Kakas-nmbo apyras HeopraHu-

yeckasi Coflb He B COCTOSIHUN HU
MOBbLICUTb, HX MOHN3UTbL TEMMNEePaTypy nias-
JIeHVs Nbaa no TOW MPOCTON NPUYMHE, YTO
COJib HE PacCTBOPSIETCS B TBEPAOM Jibay. Cu-
cTema «BoJa— COJlb», Kak HanMcaHo BO MHO-
rX y4eBHMKaX XUMUK, MPUHAOJIEXMT K 4nC-
Jly CUCTEM C OTCYTCTBMEM PAaCTBOPUMOCTU B
TBepaom coctosiHuM (puc. 1). ConeHasn Boaa,
KOHEYHO, MOXET 3aMep3HyTb, HO NMpu 3aT-
BEpAeBaHMM 0Opa3dyeTcs Tak Ha3biBaemas
3BTEKTMKA — MexXaHM4yeckasi CMeCb 13 KpU-
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CTaJI/I0B YACTbIX BELLECTB, B JaHHOM CJlyHae
BOAbI 1 CONMN. XapakTepHas YyepTa 9BTEKTU-
K1 COCTOUT B TOM, YTO €e Temneparypa rnias-
NEHVS ropasao HUXKE, YEM Y COCTaBASIIOLLMX
BELLECTB: KpUCTasibl OOHOro BeLlecTBa
«Y4yBCTBYIOT» Ha/IM4Me BTOPOro, U pesynbTa-
TOM Takoro B3avMOLENCTBUS CTaHOBUTCSH
nnaefieHne Cnos Ha ux rpaHuue. Ecnv B ka-
KOM-TO KOHCTPYKLMM BO3MOXHO COMPUKOC-
HOBEHWeE JeTanen 13 pas3Hbix METAUTI0B, Me-
Tannosenbl BCerga yyuTbiBalOT BO3MOX-
HOCTb VX NOBEPXHOCTHOrO My1aB/IeHnd U CTa-
paioTcsa BbIOpaTh Takylo napy, KOTopas 9B-
TEKTUKY He 0OpasyioT.

[MockonbKy COfb BO NibAly HE PaCTBOPS-
€TCs, NOSyYnUTb COMIEHbIV Nef, HEBO3MOX-
HO. B NHTepHeTe (http://community.
livejournal.com/27_rus/5220.html?thread
=6756#16756) MOXHO BCTPETUTbL MHTEPEC-
HOe COoO0OLLEeHNEe O TOM, HYTO HEKMIA aKCne-
pumMeHTaTop foexan oo 6epera mops, no-
JIOXWS B POT KyCOK MOPCKOro fibga 1 rno-
YyBCTBOBaJ1 FOPbKO-CONEHBbIN BKyC. K co-
KaJIeHWIo, YCII0BUS 3KCTNIEPUMEHTA HEeb3s
Ha3BaTb YACTbIMU, BeOb HEU3BECTHO, Kak
obpaszoBbiBasncs Takon nefd. Ecnv nocnom-
HO, 3a HECKOJIbKO pas, TO BrOJIHE MOXET

ObITb, Y4TO 3TO ObIN NMPECHbIN Nes, Brnepe-
MEXKY C COJIEHOM SBTEKTUKON.

OTkyna e nosiBANOCH NPeAcTaBneHne o
TOM, 4TO CenmTpa cnocobHa NoBbILLATL TEM-
nepatypy nnasneHvst Boabl? PaccnenosaHve
rnokasasno, 4TO UCTOYHWK 3abnyxaeHus —

1

CKo.1b 0t Hu ObLia 6bICOKA MeMNnepamypa
NnAaeAeHUs KOMNOHEHN08, eCAll OHU
Hepacmeopumol opye 6 opyze 6 meepoom
cocmosnuu, ux cmecy écezoa Gydem aezko
naaeumocs

TB.,+TB.,

y




OxnaxpaeHue pas3nuyHbimu conamu 100 r cHera, B3gaToro npu 0°C

Conb Bec OxnaxnaeHue
conu cHera oo

A30THOKMCNbIN

aMMOHUN 60 -11,5

XnopucTbin

aMMOHUIN 25 -15,4

A30THOKMCNbIN

HaTpun 59 -18,5

XnopucTbIi

HaTpun 838 -21,3

KpuorngpartHas
To4yKa conm

-17,3
-15,8
-18,5

-21,3

JibXKHas NpaKTyka, To4YHee, Crnocobbl coxpa-
HEHWs1 NTbDKHOM TPacChl OT AENCTBUA OTTene-
. A aTa 3aa4a no Mepe pasBUTUS rodasib-
HOro MoTeryiIeHs CTaHOBUTCS /191 NtoouTe-
nel NbKHOro criopTa Bce 60osee akTyasnbHOMN.

JenctentenbHo, kak Mokasanau onpochl,
CEeNUTPY Ha CHEXHOW Tpacce NCNOoMb3YIoT,
VIMEHHO 4TOObI CHer gosblue He Tasn. Ha-
npumep, B MoCKBe ee ChIM/oT Ha NOANYM
Bonblioro TpamnanHa BO BpeMst oTTene-
. Ha ropHOsbIKHbIX KypopTax C MOMOLLbIO
Conen AenatoT CHEXHbI LLEeMEHT, KOTOPbIN
npenoxpaHseT Tpaccy 1 OT 0Opa3oBaHUs
OyrpoB, 1 OT NPEeXAeBPEMEHHOMO TasiHUS.
BoT 4TO pacckasbiBaeT 0 NpakTuke anbnui-
CKOr0 CHerosagepxXaHus aBCTPUNCKNIA
XypHanucTt Jleononba JllokwaHaepnb B
cBoel kHure «Cnacute Anbnbl»: «B kave-
CTBE 3aKpenuTessi CHEXHOro NokKpoBa Ha
Tpacce — Tak Ha3bIBAEMOIO CHEXHOrO Lie-
MeHTa — NPUMEHSIOTCS rNaBHbIM 06pa3oM
a3oTucTble yoobpeHus. Mx yacTto ctapatoT-
csl NpeacTaBUTb Kak 6e3BpeaHbie 1 aaxe
ronesHble 419 pacTUTeNnbHOCTU. MNpu 3ToM
yManyMBaloT, YTO YCUIEHNEe NUTaHus a3o-
TOM [enaeT pacteHust 6onee BOCNPUMMYN-
BbIMW K BHELUHUM BO30EMCTBUSAM, OHU He
ycrneBaloT NepecTponTbCs U CTaTb B MoJ-
HOV Mepe XNagoCTOMKUMU. XUMNYEeCKOM
06paboTke noaBepraeTcs npexae Bcero
CNVLLKOM CYXOW 1 paccbinyaTbll CHEr, KO-
TOPbIA MAOXO YMIOTHAETCS TPacCOBbIMU
MalLlMHaMW... N3-32 BO3MOXHbIX 3KOJI0r-
YECKMX HapyLLleHu cnenyeT HacTOM4MBO
npepocTeperatb 0T NPUMEHEHUS Ha JIbIK-
HbIX Tpaccax pasHoro poaa XMMNKaaneB».

Kak e coBMecTUTb HECOBMECTUMOE —

2

Kozoa semecmea 6e3 ozpanuuenuii
pacmeopsiromcs opye 6 opyze, ux meepovlii
pacmeop cmanosumcs éce Goaee u 6onee
MYy20naasKuM no mepe CHUNCeHus
KOHUEHmPauuu 1e2Kon1aeK020 KOMnoHenma

T

nn. B

T TB. p-p A+B

CHXEHWE TeMnepaTyphbl MIaBneHns cMecu
«Jleg—cosb» U 6opbby ¢ oTTenensmm? Bu-
ONMO, TYT UrpaeT CBOIO POJib KMHEeTUKa. Pe-
aKkuMs pacTBOPEHUSI TOM Xe HaTPUEBOW ce-
NNTPbI B BOAE UAET C MOrJoLeHem Tenna.
To eCcTb pacTBOp CWbHO OXNnaxgaeTcs, B
3aBMCUMOCTI OT BMAA COMM U ee Konnye-
cTBa, 0o 10—20 rpagycoB Mmopo3a (CM. Tab-
nvuy). IMeHHO Ha 3TOM OCHOBaHO UCMOSb-
30BaHVe Takmx CUCTEM AJ19 OXJTaKaeHWs pe-
aKLMOHHOW CMecK, YTOObI peakLys He Lwuna
cnvwkom 6ypHo. BeiToBOE npuMeHeHne —
oxnaxaeHne MOpPOoXeEHHOro 6e3 Xxonoausb-
Huka. Ecnm cbinaTb COMb Ha Tpaccy, TO MOX-
HO CYUTaTb, 4TO JIbAA (TO ECTb CHera) — 6ec-
KOHEYHO MHOro. NoaToMy No Mepe TasHUs
CHera 1 pacTBOPEHUS CONM €€ KOHLIEHTpa-
ums 6yOeT CTPEMUTLCS K Hymo. A Temnepa-
Typa 3amep3aHuns pasbaBfieHHOro pacTeo-
pa ropasno Bbille TeMnepaTypbl 9BTEKTU-
Ku. B pesynbrate cMech He TOMbKO OX1aauT-
C$1, HO N B KOHLLE KOHLIOB 3aMepP3HET.

Jaxe ecnv Temnepartypa OKpy>XaioLLero
BO3/yxa 60sibLLe Hysl, CBEXENOY4EeHHbIN
nep, 6ynet TBEPAbIM A0 TEX MOp, Noka cuc-
Tema He NPUAET B PaBHOBECKE C OKpYXKa-
IOLLEeN Cpenown, To eCTb Noka BHELLHeE Ten-
110 HE HENTPANN3YET XOJI0A, NOSTYYEHHbIN B
pesynbTate peakumm pactBopeHud. eno
37O HebbIcTpoe. Hanpumep, cTapoxwunbl
MOMHAT, 4TO Ha Xxumdake MIY 3aBe3eHHbIN
3UMOW fief, nexan BCe NIETO — B TEHW, MOL,
KpbILLEen B cneunansHOM A0OMUKE, XOTS U3
Hero, KOHe4YHO, HeMPEPbLIBHO TEKIO: A0 aB-
rycta Tam MOXHO Obl10 HabpaTb Kycku
nbaa ons onbITOB.

VIMEHHO BpeMeHHOe OXIaxXaeHe 3a CHET
pPacTBOPEHUST COMIM MOMOraeT MpbiryHam C
TpamnavHa COXpPaHUTb CHEr BO Bpems OT-
Tenenun. na cHexHoro uemeHTta addekT
cnoxHee. lNoaragswnin OT B3aMMoaen-
CTBUS C COMbIO CHEr yTpamOOoBbIBaIOT cre-
LManbHbIM TPAKTOPOM — paTpakoM. A npwu
nocnegywowemMm 3amep3aHun obpasyeTcs
nensiHoM kapkac. Kak nucana «XviMusa un
XN3Hb» B deBpane 1978 roga, NPOYHOCTb
Takoro YnjaOTHEHHOrO CHera C NeAsiHbiM
KapkacoM BO3pacTaeT AeCATUKPaTHO.
KcTtatn, n cam neg MOXHO YNpOYHUTb U CO-
30aTb HEM/IOXON KOHCTPYKLUMOHHBIA MaTe-
puvan. Hanpumep, KoMnosuT 130 Nbaa ¢ 10%
OpEeBECHbIX BOSIOKOH B ABa C MOJSIOBMHOM
pasa npo4yHee 4MCTOro Nibaa, N ero MOXHO
obpabaTbiBaTb PEXYLLMM UHCTPYMEHTOM.

A BOT O TOM, KaK YBENMYUTb TEMMNEPaTy-
py nnaeneHuns nbaa, B TON AaBHEWN CTaTbe
peyu He LNo: BUAMMO, COBETCKME Cnewuun-
annUCTbl MO VMHXEHEPHON rngauuonorn (ee

PACCJIEAOBAHUE

OCHOBOMOJOXHMKOM Obin .D.OTTeH, pa-
6oTaBLUMIn B cepeaviHe 30-x roaos B 3akas-
Kazckom HAW coopyxeHunin) Bcepbes aTomn
3apa4eln He 3aHMMaNnCb, BeAb OCHOBHbIM
HanpaBneHnemM ux 1UccrnenoBaHWin Gbina
6opbba c naBUHaMu.

Kak MOXHO MOACTYNUTBLCH K 3TOW 3aja-
4ye? N3 06Lmx GU3NKO-XMMUHECKMX CO0D-
paxeHnin crnegyeT, 4YTO O MOBbILLEHUS
TemnepaTypbl MaaBneHns nbaa npu Hop-
MasibHOM JaBJfIEHUM HYXKHO CMeLlaTb BOAy
C BELeCTBOM, OTBEYAIOLMM ABYM YCIIOBU-
am. Bo-nepBbix, OHO camo UK ero rmapar
[O/MKHO UMETb Temnepartypy niaBneHus
BblLLIE TEMMNEPATYPbl MNaBAeHVs Nbaa, a Bo-
BTOPbIX, 06pa30BbIBaTb C BOAOM Henpe-
PbIBHBIAN P, TBEPAbIX PacTBOPOB. Takad
cucTemMa OKaXeTCs yXXe He 9BTEKTUYECKOM,
a Tak Ha3blIBaeMOV CUCTEMOW C HEOrpaHu-
YEeHHOW pPacTBOPMMOCTbLIO B TBEPAOM W
XWAKOM COCTOsSIHUKN (puc. 2). OB6xoaHom
nyTb — O06UTbCS, YTOObI 3TO BELLLECTBO
cTabunmanposasno cTpykTypy nbaa-Vl (cm.
«XMMUMIO U XN3Hb», 2008, Ne 2), KoTOpbI
ycTon4mB npw gasneHunn okono 1 Ma (10
Thica4 aTMocdep). Ero Temneparypa nnas-
JIEHNS1 MOXET ObITb BbICOKA.

He ncknioveHo, 4To BELLLeCTBO, Cnoco6-
HOe TaK UM MHaye NoaHATbL TeMnepaTypy
nnaeneHuns nbaa, COBEPLUUT PEBOSIIOLMIO B
CTPOUTENbLCTBE, BeAb 3aHNE U3 Hero by-
LEeT noslyyaTtbCs Mo M3BECTHOW dopmyne
«NpOCTO A06aBb BOABI», & YTUIN3NPOBaTb
cTpormaTepuasbl MOXHO HEOONbLLMM Ha-
rPEBOM, Kak B C/ly4ae C NPOEKTOM CEepHO-
ro gomMa (cm. «XuMmio 1 xXn3Hb», 2001, Ne
9). K coxaneHuto, kak oTMevyanu cneuyma-
NNCTBI ewe TpuauaTb NEeT TOMy Halan,
«Cpean OCHOBHbIX NMPUYUH, MPENATCTBYIO-
LMX LUIMPOKOMY CTPOMUTENbCTBY M3 NbAa,
cnenyeT Ha3BaTb HOBU3HY NPOGeMbl U He-
[0CTaTO4HYIO MONYNSAPU3aLMIO YXKe HaKon-
NeHHoro onbita». W BoobLle, nen n cHer
Haxo4sAT NPUMEHEHVE NNLLb TaMm, rae ecTb
3HTY3MaCTbI, yOeXaeHHbIe B NPaBOTe CBO-
nx naeii. OgHako Ha X NyTU CTOUT HemMano
npobaem: TPYAHO HANTN NPOEKTHYIO opra-
HM3aUMIO, Mano MalnH N MEXaHU3MOB,
CMOCOOHbIX paboTaTb CO CHErOM U NIbIOM.
Bot ckananHaBbl, KOTOpbIE yXXe He NepBbIn
rof CTPOST U3 NibAAa MHOMOYMCIIEHHbIE CO-
OpPY>XEHUSs1, BCe 9TO HANTU CyMENU...

b.AHodenec
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MennerbeBig

D,OKTOp XUMUNYECKNX HayK

E.B.BabaeB

B ro06uneriHbivi MeHaeneeBcknii ros Mbi rnpoaomkaem rny6sv-
KaLmo MaTepunasioB, CBSI3aHHbIX C MPOUCXOXAEHeM, brorpa-
uert u TBOPHECTBOM BEJIMKOIO XuMuKa. Ha aToT pas xore-
J710Cb 6bl 6OJIEE MPUCTAIBHO PACCMOTPETL JINYHOCTL U CY/b-
6y ero oTua, negarora v AMpekTopa ruMmHaauv VieaHa lNassio-
Buya MeHpaeneesa.

A6110KO OT A0/I0HN

HecomHeHHO, yunTenbckas npodeccus MeHgeneesa-otua Hanoxuna
OTYET/MBLIA OTNEYaToK Ha CcyabOy ero cbiHa. MI3BeCTHO, YTO OfHOM U3
[eTckmx 3a6aB ManieHbkoro MuTi Gbina urpa ¢ NpUCIyron «B AMpekTopa
LLKOJIbI U €10 Y4eHVKOB». [pekpacHas MHGOPMUPOBAHHOCTb O XM3HU U
ObITe MPOBMHLIMANIBHOIO YYUTESS HE MOTIM HE MOB/MATL HA MEPBOHA-
YasbHbIA BbIGOp abuTypreHTom Amutprem MeHoeneeBbiM MMEHHO ne-
[arormyeckor kapbepbl (MpuU4eM B TOM Xe NeaBy3e, HTO KOrAa-To OKOH-
yun ero otew). lNocne pacnpeneneHns emy NPULLOCk, XOTb U HEAOMTO,
TAHYTb NISIMKY 0ObIKHOBEHHOTIO LLIKOSLHOIO yuuTens B Opnecce, 3akynatb
0N KabyHeTa ecTeCTBO3HAHWS NMPUOOPbI U Yydena XMBOTHbIX. B Tpya-
Hble rogbl J.Menaeneesa cnacano OT rofofa peneTuTopcTeo, Hanmca-
HVe 3amMeTOoK A «<BeCTHMKa HapoaHOro NpocBeeLLeHus». HakoHew, 3ap-
nnaty B YH/BEPCUTETE OH NoJyyYas UMEHHO 3a NpenofasaHune. XopoLUuo
M3BECTHbI NpeaioxenHns .M. MeHgeneesa 0 LLKONbHOM pedopme, B TOM
uncne Npu3bIB K MOIHOM OTMEHE Jit0BbIX 9K3aMEHOB, HECOMHEHHO, Nac-
KatoLLM CNyX MHOMMM U MOHbIHE... Hepeanu3osaHHOM MeyTor AMutpus
VBaHOBMYa OCTaNCs OOVH U3 BENMYalLLMIA €ro NpPOeKToB — Yuunuiie
HacTaBHWKOB, KOTOPOE OH Mpef/iara NPaBUTeNbCTBY PAa3MECTUTb B reo-
rpadpuyeckom LeHTpe Poccum n 61opkeT KOTOPOoro paspaboTan 1o Me-
noyent. Kak Buaum, XoTs CbiH ANPEKTOpa rMMHa3num 1 He yHacneaosan
HanpsIMyl0 CeEMeHOe PeMECIO, MO XU3HW OH Luaran kak npenoaasarterib,
[ymain Kak negaror 1 B Mepy Cui CBOMX BO3BbILLA CTaTyC npodeccum
yumtens.

UBaH MeHpeneeB

YT0 e M3BECTHO 0 Xu3HKn yuntens MieaHa MenpeneeBa? Kakoli xm3-
HEHHbI OnbIT, KPOMe NtoOBM K COBCTBEHHOI NPOdECCUN, OH OCTaBUI
B HACNeACTBO CbiHY? B MHOroYMCAeHHbIX 1 06LMpHELLnX Guorpadu-
ax Amutpusa Mengeneesa AOBOILHO MHOMO HAMMCaHO O ero Matepu, a
06 OTLLEe Mbl HAXOAUM JINLLb CKYTbIe CTPOKM: y4nTenb B Tobonbeke, an-
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pekTop rumHasmin B Tambose 1 Capatose (MHorga nuwyT — B MeH3e).
3aTtem cHoBa B Tobosbeke, Tenepnb yxe B ctatyce avpekTtopa. Ocnen,
YBOJIEH, HO MOCSIE onepauun YyaecHsIM 06pa3om Npo3per, npaeaa, Tak
1 octancst 6e3paboTHbIM. B 6rorpadusix COBETCKOro nepvoga nHole
OTTEHKW: NeJaror-ryMaHncT, npeHebperaBLUmnii LLIePKOBHbIMI KaHOHa-
MU, NPOrpeCCUBHbLIN BOIbHOAYMEL,, NMUCAaBLLUMIA 015 XypHana TalHbIX
06LecTB, Opyr katopxaH-aekabpnctOB 1 BoobLLEe XepTBa FOHEHWIA 1
penpeccuii HUKOMAeBCKOro pexmma. 9T ANUTETbI Kak pa3 sICHbI: eCnn
nucatb 06 0TLE XMMUKA-reHns (0A0OPEHHOr0 CBbILLE), TO, 3HAYUT, MO0
xopoluee, Moo H1Yero. A 4To Ha camom aene?

Ha camom pene 6uorpacdus VieaHa Maenosmya 1 B HalWW AHN OCTaB-
NIIeT MHOrO MecTa )19 JOMbICIIOB U Jorafok. BocCTaHOBUTL XM3Hb Ye-
JloBEKA, poavBLLIErocs 6onee ABYXCOT NeT Hasaf, MOXHO JMLLb MO KPy-
nuuam. bruorpadus ero o Cnx Nop He HanNncaHa, XoTs apX1Bbl MOHEM-
HOMy packpbiBalOT CBOM TaiHbl. Monpobyem BkpaTLe, XoTa 6bl dpar-
MEHTAPHO, BOCCTAHOBUTb €r0 XWU3HEHHbIV MyTb, HEOTAENUMbIN OT NYTH
CTaHOBJIEHUS POCCUNCKOrO NpocBeLLeHns Hadana XIX Beka.

MupHble To60nbCKMe 0yaHn

B npenpioyieri ctatbe (2009, Ne 2) Mbl paccTanunck ¢ isaHom Masno-
BMYEM B MOMEHT, KOrAa OH 3aKOHYM [NaBHbIA Neaarornyecknin nH-
CTUTYT 1 ObiN HanpasneH yuntenem B Tobonbek. Mponsowwno aTo no
npocbOe noneuntens KasaHckoro ydebHoro okpyra C. PymoBckoro,
3anpocuBLLEro y neTepbyprckoro By3a s CBOUX ydpexaeHuin 13
OMbITHBIX Neaaroros-BbinyckHUKOB. Koraa 10 nekabpst 1807 rona MeaH
MeHpaeneeB npubbin B TOGOLCK BMECTE CO CBOMM OAHOKYPCHMKOM Ce-
MeHOM [apeBckum (Mo Apyrum JokymeHTam — [[apeToBCKMM), BbISC-
HWMOCh, 4TO PaboTbl MO CNeuManbHOCTY A1 HUX noka HeT. Punoco-
GUIo, N3SLLHBIE HAYKN 1 NMONUTIKOHOMUIO, KOTOPbLIM OO/MKEH Obl1 00Y-
yaTb VBaH, npenogasatb OblIO NOMPOCTY HEKOMY, [a U HErae — rmm-
Hasus B Tobonbcke elle He OTKpbIach, a BMECTO Hee Obino MaBHoe
HapoAHOe yyuvLLe, B KOTOPOM 00y4anu npenmMyLLIeCTBEHHO rpamoTe
n cyeTy. Tem He MeHee NpPUOLIBLLNX B pa3rap MOPO30B OAHOKYPCHMU-
KOB MPUHSANM ¢ cnbupckoi TennoTtol. JupekTop yuunuuia MpoTorno-
NnoB Nnocenun rx B otanimBaemom daurene npv ydunuie, u aonroe
BpPEMS OHM MOJyHany XanoBaHbe, HO Ha 3aHATUS HE XOIMIIN.

JNetom 1808 roga HOBLIM AMPEKTOPOM Y4umLLa CTasl BECbMa 3HEp-
rMYHbIV 6apoH DNbeH, pa3BEePHYBLUNIA BYPHYIO AESTENBHOCTb MO Mpe-
06pa3oBaHNIo yunaunLLa B rumHasunio. JobuBLINCH BblaeneHns cpeacTs
0N PEMOHTA CTaporo 34aHus yYunuwa (M rapaHTuin ero npespate-
HWUS B TMMHa3unio), OMbeH, oaHaKo, Tak U He OCTUM CBOEN Lenn: nNpo-
Onema cocTosina B HexBaTke NMOTeHUMabHbIX TMMHA3UCTOB U B Kaye-
CTBe MX NOAroToBKuM. B aToi cBA3M k oceHn 1808 ropa nonevntens Py-
MOBCKMIA HaKOHeL-TO BCMOMHWUIT 06 M3HbIBatoLLyX OT 6e3aenbsa MsaHe
1 CeMeHe U1, «aabbl OHN HE OCTaBa/INCh 6e3 3aHATUIA», BENEN «KaXa0-
My MO CBOEI YacTN 3aHMMATLCS B YHUIULLE NPUYrOTOBIEHNEM YHEH-
koB». Tak npowen 1809 rog n Havancs cnepyowwmii. Bugumo, He 6e3
LLeNn No3HaHMs HOBbIX /11 HEro OKpyXatoLLmx MecT MeHaenees 3ate-
an npy noanepxke dibeHa «CtatncTnyeckoe onncaHne TobonbCKoM
ry6epHum». Moxoxe, B 3TOT Nepuof y MBaHa 6bl10 JOCTAaTOYHO CBO-
060[IHOrO BPEMEHM, YTOOLI ry6Xe MNO3HAKOMUTLCS U C OKPECTHOCTS-
MU, 1 ¢ obutatenamn. Tem xe netom 1809 roga ViBaH MeHpenees xe-
HWACS Ha Kynedeckomn nodepu Mapumn ImutpresHe KopHunbeBon. BeH-
yanucb 23 uona 1809 roga B BorosiBneHckol Lepken (CBUOeTeNem
XeHuxa 6b11 apyr CemMeH), a Nocenmnmcb MoJIofble BCE B TOM Xe y4u-
TenbckoMm dnurene. I3 MHOrOYMCAEHHOM ABOPHM KynuoB KopHusbe-
BbIX MM CTasi C/yXWUTb [BE ABOPOBbLIE AEBKU.

TobosbCck




K BecHe 1810 roga WwkonbHoe 3aaHme Obl10 HaKOHeL, 0TPEMOHTUPO-
BaHO, NMOArOTOBJIEHHbIE YYEHMKIN HabpaHbl B HYXXHOM yuncne, 1 12 map-
Ta TOPXECTBEHHOE OTKPLITUE MMMHa3NUK cocTosock. O6 3TOM Cobbl-
TUW COXPaHWUACS Psf, O6OMbITHLIX 3anncelt, Kak-To: «Ha MoK Afs
WAMIOMUHAUMK 30aHKns noTpadeHo 85 pyb. 55 kon.», 3gaHue aekopu-
poBaNN YeTbIPbMSI KAMEHHbIMW Ba3amu (CUMBOJ YeTblpex JieT obyde-
HWS), HaZ BXOAOM MOBECWAN BOCbMUIPaHHbIN ¢hOoHapb (CBET NpocBe-
LLEeHWs1) U NMocTaBUAM cTaTylo GorvHu MyapocTy MuHepsbl. CTaTyio,
npaena, BCKOpe ybpanu, NoCKONbKY MMHa3UCTbI anfieropuio He oLe-
HUAW 1 NpATanuCh «3a Benepkow», knpasace penor B Npoxoxunx. K nety
[OCTaBUAM yHEBHMKM 1 Aaxe Kynun LKOSIbHbIE Yackl. Y4ebHas X13Hb
3akunena, npuyem He Tonbko B Tobonbcke. C 1810 roga MUHUCTPOM
NPOCBELLEHNs CTan YeoBEK UCTUHHO MPOCBELLEHHbIN, apucTokpaTt u
marHat rpad A.Pasymosckuid. o ero nHuumaTmee yumTens, NnogobHo
Bpayam, Tenepb NPUHOCUAN KNATBY, UM pasocnanuy YeTkme AOMKHOCT-
Hble 1 METOAMYECKME MHCTPYKUMK. K 3TOMy neprogy OTHOCUTCS pa-
nopt Mexpeneesa 1810 roaa, ero nepeas «nejarormyeckas noamar.
Kak 6bIBLUNIA BBIMYCKHUK CEMUHAPWK, OH 06paTu BHUMaHWE, YTO MM-
Ha3UCTbl MOYTU He 3HalOT EBaHrenns, 1 BbI3Bascs NPOBOAUTL C HUMM
«BOCKPECHble YTPEHHUKU» Ha 3Ty TeMy. MHuumatmBy nopaepxanu,
BMPOYEM, HEHA[0NrO: Ha CNeayoLMIA Xe rof, 3akoH Boxwnii no BeICO-
yariLuei Bone 6bls1 BBEAEH NOBCEMECTHO.

KnsHb cembn MeHpeneesbix Tekna pasmepenHo. B 1811 rogy poau-
nacb nodb Mapusi, nepBbii pebeHok 6yayuieli MHOrogeTHON CembM.
Csoum OBOPOBbLIM XeHa MeHaeneesa fana BOJbHYKO, HO NpeaaHHas
MpackoBbs pelunna ocTaTbCs C XO39MKOM 1 CTana HAHEe ee Ao4epu, a
3aTem 1 byaywmx aetei. Hactynun rposHblin 1812 roa, roe-To naneko
nop, BopoanHo otnnunnca To6oNbLCKUA ynaHcKuiA Nosk, TBEPCKME ce-
MWHAPUWCTHI YLLM B ononyeHne, HanoneoH cmotpen n3 Kpemns Ha ro-
psiLyto Mocksy. Y ViBaHa xe Bce 6bli10 MMPHO (B Bymarax nucarn, 4To «B
noxofax NPOTUB HENPUSATENS U B CaMMX CPAXEHUSX He Obin»), Npaeaa,
ofHaxabl cropenn 6aHs 1 yauTensckas KyxHsl. bl MupHble Harpa-
obl: 19 aHBaps 1812 ropa «B BO3O0sIHNE YCepaHOM cnyx0bl HavansctBom
3aCBMAETENBCTBOBAHHOM» OH Obll NPOM3BEAEH B YWH TUTYNIIPHOMO CO-
BETHMKA (OEBAThIA pa3ps, B BOEHW3MPOBaHHOM Tabenu o paHrax, 4to
NPUPaBHUBASIOCH K NEXOTHOMY LUTabC-KanuTaHy nunm kasadbemy ecay-
ny). 3a60Tbl ObIIM MUPHbIE, B OCHOBHOM (MHaHCOBbIE. Hapo 6610 Kop-
MWUTb XEHY 1 [04b, CPEACTB HE XBaTasno, a NOTOMY MPULLAOCH 3as0-
XWTb HEMHOMOYUC/IEHHbIE CEMENHbIE AparoLeHHOCTH, UCMPOCKB CCy-
Oy Ha Tpy Mecsua NoA, NPOLEHTbI (OTAATb AOAT OH CMOr JMLLb Yepes
nga roga). Kto-to npvHumMan nobeaHble napafpl, a oH B 1813 roay npu-
HVYMan nepBble BbINMYCKHblE 9K3aMeHbl (BNPOYEM, BbIMYCKHMKOB MMMHa-
3um 661510 Bcero Tpoe). C 1814 roga B ero cembe nocenuscs UHeanua,
HO HE BOEHHbI, 8 COBCEM MUPHBbIA — TeCTb Omutpuin Bacunbesuny Kop-
HUNbEB, ObICTPO TEPSBLUMIA NamMaTb. XOTs VIBaHy eaBa yaanock BEPHYTb
CeMbe 3a/IOKEHHbIE 30/10Tble PENNKBUM, Ha MXOMBEHUA NoTpeboBa-
JIMCb HOBbIE pacxodbl. [pyWNoCh B39TbCH MpenofaBaTb HEMELKUIA
A3bIK, MYCTb 1 32 NMOSIOBUHY CTaBkun. MenbkHya NepcrnekTrBa Kapbep-
HOro pocTa — HOBbIV MoneynTenb okpyra CanTbiKoB, 3aMeTUB TPyAO-
nobue monoaoro yuntens, B aekabpe 1814 roga npegioxun emy «Bo
YBaXEHWNE OT/IMYHOIO ycepams K cnyxbe 3aHaTb npu KasaHckow rmm-
Ha3nW JOMHKHOCTb YYUTENS NOTVMKU U HpaBoydeHus». Menaenees, oa-
HaKo, «0TKa3ancs OT CEro CTOoMb IECTHOrO AJ1 HEro NPEeaOXeHNs 10
mMa’siomy okaay», 4To, KCTaTu, NOTOM 3anucani emy Xxe B noc B 6o-
nee nosaHew xapakrepuctuke. B 1815 rogy poavnack BTopas ao4s Onb-
ra, Ta camasi, YTo Yepes MHOrO JIeT MOAAEPXMUT 1 faxe NOXEHUT CBOe-
ro mnagwero 6pata, cupoty Omutpus B Metepbypre. Yepes rog, po-
ounach TpeTbsl foyb, EkatepuHa, «6naropasymHas KatuHbka» (MMeH-
HO OHa CTaHeT BNOCAEACTBUN [IaBHOM OMOPO OFPOMHOM CEMbM).

OceHbto 1814 roga B To60/1bCKOM MMMHA3UM CMEHWOCH HAYaIbCTBO.
OinbeH yeaxan Ha HOBYIO CIyXO0y, HO ero yxof, 06epHysCst eMy xe no-
30POM (32 HVM BbISIBMIM OFPOMHYIO pacTpaTy KadeHHbIx cpeacTs). Ha
CMEHY MPULLIEN YECTHbIN 1 elle 6onee SHEPrnyHbIN AMPEKTop, Npyc-
cak ApHronba, npodeccop akywepctsa n3 KazaHu. OH NpocTo kunen
3Heprueit: ceoto cnyxoy B 1815 roay Havan ¢ 61aroTBopuUTENbHOMO CO0-
pa B MNosb3y LLKOJbHOM 61bMoTekn, 06HOBWU KaOUHETBI 1 KYPChbl, 3a-
Tean obLIMpHbIE KpaeBeaYeckne U3biCkaHus U MHOro Yero elle. MBaH
MeHpeneeB BCEMEPHO, HACKOJbKO MOT, NOAAEPXMBaST HAYMHAHWUS HO-
BOrO AmMpekTopa: Ha cbope NOoXepTBOBaHWA BHEC BMECTO AEHEr Tpu
LEHHbIX M30aHMs N3 CeMENHON B1BAMoTEKM, Mo HMLMATMBE ONPEKTO-
pa BO3POAn «BOCKPECHbBIE YTPEHHVKW», e yHalumecs AeknaMmmpoBa-

MOPTPETDI

JIN CTUXM (Ha PYCCKOM, HEMELKKOM 1 PPaHLy3CKOM, a Takke COOCTBEH-
HOro COYMHeHNs1). HakoHeu, VMBaH Bo3BpaTuCcs ObII0 U K CBOUM PaH-
HUM KpaeBeavecKkMM M3bICKaHWAM. AKTUBHOCTb APHronbaa, KOTOpYyto
COBPEMEHHVKM CHUATaNM HavyasoM 30/10TOro Beka rMMHa3unm, 3aKoH4YM-
nacb, OQHAKO, NiaYeBHO. [AMpekTop 1 yuntens cobupanu ctatmcTuyec-
K1e AaHHble NOoMnpoCTy MyTeM MOrosI0BHOr0 ONpoca ropoaHMNYNX U UC-
NpPaBHMKOB, a GUHAHCOBYIO NOAAEPXKKY CBOUM MHULIMATBAM APHIONb[,
3anpatunBas HanpPsIMyto y MECTHOM ZiyMbl, MUHYSI MHbIE MHCTaHUMK. Bes
3Ta [esaTeNnbHOCTb Bbi3Basia SPOCTb TOOONLCKOro rybepHatopa ¢hoH
BpuHa, koTopeblii cumTan ntobble Wwarv 6e3 npeaBapuTeNbHbIX C HAM CO-
rnacoBaHuii rpybenum HapyleHnem cybopamHaumm. OH  06BUHUA
[OVPEKTopa B MPEBbLILLEHNN MONHOMOYUIA, U NS pa3bupatenscTs 13
KaszaHu nprexana koMmccus BO raBe C JeKaHOM yH1BepcuTeTa 3pa-
MaHOM.

B rumHasnm yctpounnm ToTanbHylo peBu3nio, MHOrO AHeW NpoBeps-
NN BCeX U BCs. B utore ApHronbay, 0XuaasLlemy BbIroBopa, 06bsBu-
... GnarogapHocTb, 0693aB, 0HAKO, Brpeb BO BCEM «CHOCUTLCS C
rybepHaTtopom». OTaenbHol 6narogapHocTy 3a Ne 193 ot YumnumuiHo-
ro komuTeTa KasaHckoro yHuBepcuteTa yaooctonncs u Menpenees («3a
HarifeHve B nopsake Mocnogamun Buautatopamum B 1816 rogy»). Mcto-
pysi CoOXpaHmuna HaMm BOMpOC, 3a4aBaBLUnNiAcs OpaMaHOM Npu aKk3ame-
HOBKe yuuTeneit: «Kakumm Metogamm Bbl NOSb3yeTech Npu 06bsICHE-
HMK NpeamMeTa?» MHOrMX NefaroroB aTOT BOMPOC NOCTaBWI B TYNUK, U
b MeHpenees Hallencs ckasaTb, YTO ero MeTof, A1 HOBO TEMbI
— CMHTE3, a AN TOBTOPSIEMOV TEMbl — aHam3. (YyBCTBYETCS yuUTENb
dunocodum 1 «npeadyBcTByeTcs» oTel, Oyayliero xumuka!) Hecmor-
ps1 Ha BGNECTALLMIA UTOM PEBM3UI, APHIO/bAa BCE-TaKU «CbeNin» U B heB-
pane 1817 roga otnpaBunu B oTcTaBky. MeHaeneesa, ogHako, B Ka-
3aHCKOM y4ebHOM okpyre 3anomHunn. Yepes rog (1818) emy npeano-
XMW NOBbILWEHNE — MOCT AypekTopa TamBoBCKOro rnaBHOro Hapoa-
HOro y4nnuwa.

Mep3uukuit n3 MuHuctepcTea 3aTMeHUs!

['op, 1817- ocTaHeTCs OAHUM M3 CaMblX MPaYHbIX B UCTOPUU HAPOOHO-
ro obpasosaHust Poccun. Kak n3BecTHo, 24 oktabps atoro rona Mu-
HMCTEPCTBO HAPOAHOrO NPOCBELLEHNS CIMIOCH
co Cedarenwmm CvHOOoM B HOBOE MuHUCTEP-
CTBO AyXOBHbIX A€/ Y HAPOAHOrO NPOCBELLEHUS,
KOTOPOE COBPEMEHHWKM A3BUTESIbHO Ha3blBasIv
«MuHUCTEPCTBOM 3aTMeHust». O HacTynuBLLEl
3Moxe peakLmn HanncaHbl ToMa, a Hayasno aTnx
nepemMeH OTCYMUTLIBAIOT OT noxapa B Mockse
1812 ropa: «C 3T0ro BpemeHu rocyaapb peLumn-
€S NOCBATUTL cebsi 1 BCe CBOE LLapCTBOBaHWE
[ocnopy n pacnpoctpaHeHuio Ero cnasbi».
CTpaHy 3ax/1eCTHy/a HOBas «CeTeBast CTPYKTY-
pa» — Bubneiickne obLLeCTBa, SHENKN KOTOPOI
pasgaBanv BCeM W noBctogy Toma lucanums.
3akoH Boxwii cTan rnaBHbIM NPEAMETOM B LLKOSIAX W By3aX, a yHMBEpP-
CUTETbI CTanm 6oJbLIe NOXOAUTL Ha CPEAHEBEKOBLIE MOHACTLIPU. W3-
MEHEHWS 3aTPOHYNIN 1 LLKOJIbHbIE MPOrpamMMmbl: OOHUM 13 NEPBbIX MPU-
Ka30B HOBOr0 MWHUCTEPCTBA OblI0 OTMEHEHO MpenogaBaHve Guo-
codurK, N3SLLHBIX HAYK 1 NOIMTIKOHOMUM (HANMOMHUM, TEX CambIX TPEX
AVCUMNIVH, KOTopbiM 00yyan MBaH MeHpenees).

MecTa npocseTuTENel CBEPXY AOHWU3Y 3aHANN PEaKLMOHEPbI: MU-
HucTpa PasymoBckoro B 1817 rogy cmeHun MonvupiH, a B KazaHckom
y4ebHOM okpyre, roe pabotan Mennoenees, mecto noneuntens Can-
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TbikoBa B 1819-m 3aHsn Mpakobec 1 06¢ckypaHT MarHuukmii, MeTko npo-
3BaHHbIN Mepauukum ¢ nogadn CanteikoBa — LlleapuHa. B kavecTtse
Hanbosee 0aMOo3HbIX NPUMEPOB Mpakobecus noneunTens MarHuuko-
ro 06bI4HO YNOMUHAIOT €r0 NepBble PacropsKeHUs Mo Ka3aHCKOMY YHU-
BEPCUTETY: CXeYb P, KHU, OTMNETb U 3aXOPOHUTbL NpenapaTtbl aHaTo-
MWYECKOro TeaTpa, HakoHel, NpeaiokeHne nyeamyHO 1 TOPXKECTBEH-
HO pa3pyLUMTb Cam YHMBEPCUTET. Ha npennoxeHne paspywmnTb YHA-
BEPCUTET MMMNepaTop, O4HaKo, npeanucan uHoe: «flonpaenTb». Y10
MarHuuKmiA pbtHO 1 UICMOSTHWA: BbIOW NOAYMUIIIIMOHHYIO CTPOUTESb-
HyI0 CyOCHAMIO, Ha3HAYM «BEYHbIM» FaBOI CTPOUTENBHOrO KOMUTETA
H.Jlo6ayeBckoro, Toraa eLle He 04YeHb BENMKOro, MO Ha4anoM KOTO-
poro v cosganu TOT BENUKONEenHbIi dacaf, KOTOPbI NPUHALNEXUT
HblHE YHUBEpCcUTETY. Muxamn MarHuukuii, kak n3BecTHO, OblSl BHYKOM
aBTOpa NEepBOV pycckon «Apnbmetnkn» JIeoHTs MarHmukoro (Tou-
Hee, TenaTuHa, KOTopoMy NnyHO lMeTp | Aan 3By4Hy0 pamunnio OT na-
TUHCKOrO MarHyc — 0onblUoli). TeM He MeHee MMeHHO Muxavnn Mar-
HULKWIA, ropaoCcTb MOCKOBCKOrO yHVMBEpcuTeTa, TPETUIA B CIMCKe Ha
[0CKe noYeTa y4LUNX BbIMyCKHUKOB NMaHCMOHA, UCKaNeunn OeCiTKM Cy-
neb CBOMX COBPEMEHHUKOB, B MEPBYIO o4epeapb, MPopeccopoB 1 yum-
Tenen. VIMEHHO OH 1 CTan OTHbIHE BbILLECTOSLLIMM HavYaibHUKOM VBaHa
MeHpeneeBa.

TamOoBCKas «BO3BbILUEHHOCTb»

XoTa HasHaueHne B TamboBckoe yunnue VisaH Menoenees nonyyun
7 ceHTs6ps 1818 ropa, 60nbLIas cembs Nprbbina B TamoboB nuib B 27
aHBapst 1819-ro — BeposATHO, AOXMAANMCb CAHHOMO MYTU Yepes 3amep-
3wme cnbmpckme peku. [1o cux nop He A0 KOHLA NMOHATHO, Y4TO, KpoMe
MOBbILLIEHMS XasioBaHbs, MOOYANIO CEMbIO PE3KO CHATLCS C HACUXKEH-
Horo MecTa, rae y Mapum JMUTpreBHbl 0CTaBasniocb MHOIO POACTBEH-
HuKkoB. Mepen MenoeneeBbIM BCTana 3afada npeobpasoBaTb YHUIN-
LLe B rumHasunto. MomMHa Tobonbekui onbiT dinbeHa, Menaenees ontu-
MUCTMYHO Npeanonara, YTo 1 30eCb MMMHa3MI0 MOXHO Pa3MecTUThb B
30aHun yaunuua. Bekope, ogHako, OH Hanuvcan rybepHatopy u Mar-
HULIKOMY, YTO «y4nSINLLIE MO NPUYNHE BETXOCTM AEPEBSAHHOIO 0Ma, Mo
HEeA0CTaTKy HYXHbIX CTPOEHUIA 1 N0 HeYA0OHOCTM CaMOro MEeCTOomMosIo-
XeHUs He MOXeT ObiTb NPeobpas3oBaHO B rMMMHa3Mi0». JeicTBUTeNb-
HO, CTEHbI 1 MOTOJKM FPO3UAN OBPYLLNTLCS, B TOM YMCIE B KBAPTMPE
CaMoro AMpekTopa, «CTaBHW WM3N0MaHbl, ABEPV e[Ba CYLLEeCTBYIOT,
nosbl CrHUAW». 34aHNe He PEMOHTMPOBAIM C MOMEHTA OTKPbITUS y4n-
nvwa B 1786 romy, BO BpemeHa rybepHatopctBa B TamboBe noaTa
I".P.OepxaBunHa. TpeboBanuck cpeacTea, a Ux B NOCNEBOEHHOM Poc-
CWN 3KOHOMWAIM; K TOMY Xe MeCTHbI rybepHaTop Besobpasos npes-
noynTan TpaTUTb CBOOOAHbIE AEHbLIMN Ha MOYMHKY MECTHbIX OCTPOrOB,
KOTOpble OblnK eLe Gonee 3anyLeHb.

CpencTB y AMpeKkTopa sIBHO He xBaTtaso. MoMHs 06 onbite APHronb-
na, Mengenees nonpoboBan ycTpouTb 611aroTBOpUTENbHLIR cHop. Mo-
XepTBOBaHWS, 0AHAKO, COBUPaNNCh Tyro: B cadbsHOBO KHUMe NoYeT-
HbIX JapuTenei HeCKONbKO HeMeLkUX $amMuanii U B3HOC... CaMoro
avpekTtopa! TyT xe damunusa ydeHnka OneHunHa, npuHecLlero obu-
MOV LLKONE Kypbe3Hblil Jap — «okaMeHeBLuee 6epLio ClioHa» (oueHe-
Ho B 40 py6.). Mpowno uenbix ABa rofa, Ho AeHer Bce He Oblno, nNpu-
4YeMm [axe Ha camble aNIeMeHTapHbIe LLKOJIbHbIE BELUM: Kak cneayeT u3
nucemMa MeHpeneesa B npukas ot 1821 roga, «0T HEMMEHUS 4aCcoB U
3BOHKa B y4MmLLEe npoucxoamut 6e3nopsaok kak B cobMpaHnum y4eHu-
KOB B KJ1ACChbl, Tak 1 B BbIXOZE M3 OHbIX», C fl06aBNeHreM (Noxoxe, He
6e3 94a) «Tem naye, 4To HeT U rOPOACKUX HaCOB».

Crapbiii TamboB

O TanaHTMBbLIX Negarorax MeHaenees xnionotasn, 40OMBaNCS NOBbI-
LIEeHMs UM >XanoBaHbs. HO 1 ¢ mepcoHanomM He BCe rnagko: COBCEM
Opyrve xJ10noTbl 4OCTaBW eMy MOJSIoAon yunTenb KOdepes («Hemnoko-
PEH, YNPSIM 1 CKIOHEH M0 BPEMEHAM MHOI0 YroTPeONSTb FoPsYMX Ha-
nUTKOB»). MeHaenees NOnbITaNCs ero yBOAMTb, HO KA3aHCKUIM Noneyu-
TeNb PEKOMEH0Bas «apecToBaTh Ha LieNblii MecsL, C NPOU3BOACTBOM
eMy B ieHb Mo PYHTY C NOMOBMHOM xieba 1 No Wwtody BoAkl C TEM, YTO-
Obl B TOXE BPems UCMOJHAN 0/KHOCTb yumTens». MoTom «mecau» 3a-
MEHWNIN Ha «HeonpeaeneHHoe BpemMs» 1 NLb Yepes rof, CTPonTMBLa
yBonunu. Kak mor, MeHaenees cneaun 3a HPaBCTBEHHOCTbIO Y4eHU-
koB. OZHOro M3 yqalmxcs 3a «nybanyHyl0 HECKPOMHOCTb Ha yauLe»
OVPEKTOP, He CAepXaBLUMCb, Npukasa BbiCeYb podramu. NoHumas,
4eM 3TO rpo3uT eMy camomy (¢ 1812 r. 3a NpUMEHEHME TENECHbIX Ha-
KasaHuin MOXHO OblfI0 NONIATUTLCS AOKHOCTLIO), MeHaenees aoHec
0 cobcTBeHHOM npocTyrke B KasaHb. Ero ctporocTb, 04Hako, o4obpu-
NN, a WanyHa-«pyrarens» ¢ no30poM MCKIHNIN.

C 1822 ropa AMpeKTopoB 00s3a/IM eXeKBapTalbHO A0HOCUTL B Ka-
3aHb O HPABCTBEHHOCTW y4UTENei 1 NtobbIX X Nporynax. B aToli cea3n
nobonbITeH oT4eT MeHaeneeBa, rae KpoMe YCepams «ydallyx 1 yHaLLmx-
cs» OH OTMETUN: «MICcKoYas, 4To yumTenb MasbMoB N0 NpUYMHE Ypes-
MepHOI rpasmn 26 yucna He Obin B knacce». HanmcaHo cepbesHo, Mo-
CKOJSIbKY YNnLbl B TaMbOBE, MOKPbITbIE MPUMUTUBHOM HAChIMbIO U3 Necka
1 rpaBuisl, B pacnyTULLy HACTOJIbKO pa3MOoKan, YTO NMPONTIL MO HUM BblNo
HEBO3MOXHO. TOHyNM Tenern u nowaay, obbiBatenn 6ecenoBann ye-
pes ynumuy umn nckanu yaobHbli 6poa, a MeHaeneesy aABaxabl B rof, npu-
XOOWIOCh NOPOW OTMEHATb 3aHATUS. BYTOBbIN KaMeHb, 3aroTOBNEHHbIN
0191 MOLLIEHUS! ynnL, eLle npu JepxasuHe, NycTuamn B Aeso, YBbl, Nllb
nocne otbe3na MeHaeneesbix 13 Tamboga.

HecmoTps Ha Bce cnoxHocTw, npy Menaeneese yunnuLLe MeIeHHo,
HO BEPHO pa3BuBasioCk. VBaH MaBnoBuny BEN OXMBIEHHYIO NEPENUCKY C
KazaHblo 11 B OIHOM 13 parnopToB NPeasoxunn BBECTU B KypC 00y4eHus
YPOKM JIOTUKK, KOTOPbIe Npenoaasanvch Obl B 4OO6ABOYHBIN (MAThINA) rog,
06y4eHus. Mpocbba Obina yaoBneTBopeHa, 1 06y4eHne B yunnvLLe cra-
J10 NATUIETHUM, CPaBHMBLUMCH MO YPOBHIO C MMMHa3n4eckum. bbin Ha-
MEeYeH A0M /19 MOKYMKW MOJ, r’MMHa3ui0, OHAKO NepPeroBOpbl PacTsHY-
JMcb Ha rogpl. Jlnwb 3a nepsbii rog, MeHaenees yBenuymi YACHO yya-
wmxcs ¢ 80 oo 124. O nocnegHeM OOCTUXKEHUN HAA0 ckasaTb 0CO00.

Pa3BuTne rocynapCTBEHHOM CUCTEMbI HAPOAHOro 06pasoBaHus, B
KOTOPOW Mbl 1 MOHbIHE 0Oy4aem CBOUX AeTel, UMEHHO TOrAa CTOSKHY-
JIOCb C aKTMBHbIM MPOTMBOAENCTBMEM ABOPSHCTBA. BCe NOMHAT, 4TO
NYLKMHCKMI EBrennii OHervH B T0 BPeMst HM B KakKyto HauasibHYIO LLIKO-
NIy HE XOOWJ1, @ Y4l ero «BCemy LUyTs» HeKni «dpaHLy3 yooruii». Bot
3TUX-TO YACTHbIX N'YBEPHEPOB, 3a4aCTyI0 MHOCTPAHLIEB, OCEBLUMX B Poc-
CuW Nocne BOViHbI, U NpeanoynTany 6pate ABopsiHe As 0byveHns ne-
Ten, Bpesrys yumnmLaMm n rumHasuamm. Yemy obyydanu Takme yumte-
N (MHOMBMAYaNIbHO WM B YaCTHbIX MaHCWOHaXx), ObI10 HEMOHATHO. Yro-
BOPbI M WUTPadbl HA HUX HE AENCTBOBaNN, 1 TOT Xe MarHunukuii passep-
HYN NPOTMB «4aCTHUKOB» HELLYTOYHYIO BOWHY, npuBnekas Kk 60eBbiM
OEeNCTBUAM NMOAYUHEHHBIX MY AMPEKTOPOB ero okpyra. Yem 6osbLue
OVPEKTOP BbISBAAS TakMX YAaCTHbIX 3aBEAEHUA 1 cepTUPULMPOBa KX
HPaBCTBEHHOCTH (@ eLue fy4lle — 3aKpbiBasl), TEM JlydLle OH aTTecTo-
Basncs. Kak npaBusio, y4eH1KM Noce 3TOro BbIHYXXAEHHO NepeTekanu B
roccekTop 06pa3oBaHus, NMOMOJHSS FOCKa3HY.

VIMEHHO 3TUM 1 NpULWNOCL 3aHMMaTbes MeHaeneesy. Kak oH nucan
Marnuukomy, coepxarenn naHcuoHoB B TamboBe «BoobLle cTapa-
toTca 6onee 0 NonpaHUM CBOEro COCTOSIHUS, Hexenn 06 obpazoBaHUN
IOHOLLECTBA», @ N0 «TamMBOBCKOM ryGepHUN HAXOANTCS MHOTO YaCTHbIX
yuuTenen, o 3HaHUM KovX 1 NOBEAEHMN He MMeeTCsl HUKaKoro ceefe-
HUs». OTO ObINO HEYAMBUTENBHO: HA MPOCTOPax TaMOOBLUMHBI ycaab-
Obl MECTHOW 3HaTK C VX HEAOPOCNAMU OblN pas3bpocaHbl MO OrPOM-
HOI TeppuTopUnN. MarHuLKniiz NOPYYnn emy BbISICHUTb, «KTO UMEHHO Y
Y KOro HaxoaaTCsl YaCTHbIE YYUTENN, W Kakne UMEeKT OHU CBUAETESlb-
CTBa Ha NpaBo 00y4eHus». K «lunMoHckomy» nopydeHunio Menoenees
OTHECCS OTBETCTBEHHO W BMOJIHE Npeycnen: Asa NaHCMOoHa (BCEro u3
cemu o okpyry) Gbinm 3akpbiTel B TamMb6oBCKOM pervoHe. Ha npocTo-
pax NeH3eHcKol rybepHUn Ty Xe HUBY, U CTOJb Xe YCreLHo, Bo3ae-
nbiBan J1axevyHKoB, B OyayLEM M3BECTHI NUcaTenb, BNPoyYem aep-
XaBLnii B NeH3e cOOCTBEHHbIN YaCTHBbIN MaHCMOH. MarHuuknin octan-
€S JOBO/IEH 060MMK, OHaKO B cocenHen CapaToBCKOV rybepHum TBo-
puncs NonHbIA 6ecnopsiok kak B HAaCTHOM, Tak U B rOCY4apCTBEHHOM
cekTope 06pa3oBaHus. MarHuukuii pelumnn 6pocuTb Tyaa «iayylive



cwnbl» okpyra: JTaxeyHnKoB 6bl yAOCTOEH Pefkoil YecTI, NpefocTaB-
nsieMoii 06bIYHO KasaHckMM npodeccopam, MPOBECTU PEBM3NIO capa-
TOBCKOWM r'MMHasuu, a MeHaeneesy MarHUULKUIA 1 BOBCE MPELIOXNN
BecHoi 1823 roga ctaTb HOBbIM AMPEKTOPOM CapaTOBCKUX YYUULL, B
TOM YMCNe N TMMHA3UN.

OTO NMCbMO 3aCTUrI0 CeMblo MeHaeneesbix Bpacniox. MNosbileHne
no cnyx6e roc4MHOBHUK MeHaeneeB K 3TOMy MOMEHTY YXe MOSyHu:
13 psOoBOrO TUTYISIPHOrO COBETHWMKA (AeBATbIM paspsA, C KOTOPbIM
HEepeaKO BbIXOAWIM Ha MEHCUIO) OH BbIPOC A0 KOMIEXCKOro aceccopa
BOCbMOro paspsiaa. (MIMeHHO Mexay aTUMK YnHamu, «mux Gnaropoom-
eM» 1 «MX BblcoKOOnaropoamem», nponerana HespumMas rpaHmLa Mex-
[y NIMYHBIM ABOPSIHCTBOM M NMOTOMCTBEHHbIM.) K TOMY e cembs, Npo-
XuBLUas B TamboBe YeTbipe roaa, Obina BrosHe L0BOJbHA XU3HbIO. Kak
nvucan MeHaenees pofHeIM Bo MneBo B fekabpe 1822 roga «mecTHoe
Ha4asIbCTBO MEHS TACKOBO NPUHUMAET, CBOMMMW NOAYNHEHHBIMW [OBO-
NIEH, YHEHNKOB HE Maso, KBapTupa Yy MeHs He Xyaa, 310POBbE €elle He
xyno». ChopmMmpoBasncs CBOM Kpyr 0OLLEHNUS, CBA3W: Kaxabli rof, Ha
BbIMYCKHOM 3K3aMeH B y4nnuwe cobvpanacb BCS TaMOOBCKas 3HaTb,
BKJIIOYasi rybepHaTopa, nocse Yero AMPEKTop ycTpansa B Mepy MblLu-
Hble yroLeHust. JJouepein-nogpocTkoB 06y4anm HEMIOXMe YacTHbIE Y4n-
Tens (yunnuiie-To 66110 NULLb 419 MaNbyYMKOB). Kak OH nucan, «ctap-
LUMe AEBOYKM XOPOLLO YMTAIOT U MULLYT NO-PYCCKM, N3y4aloT hpaHLLy3-
CKUI 93bIK, UTPaloT Ha ruTape 1 GopTenmaHo, XOPOLLO PUCYIOT, y4aTcs
TaHueBaTb». CemelicTBo B TamboBe yBenunyunock: B 1819 roay poau-
nacb YeTBepTas Ao4b ANnonamHapus (Ta, 4To B MOSIOAOCTM U3HYPUT cebs
penurno3HbiMmn noctamm), B 1822 -m — natasa goyb, Ennzaeeta (koto-
pylo NO3Xe MaTb BMeCTe ¢ ee 6paTom AmnTtprem noseseT B MockBy 1
Metepbypr), a Mapus ImutpreBHa (C roaoBasion AoHepblo Ha pykax)
yXXe BHOBb FOTOBMUSIACcb cTaTb MaTepbto B 1823 roay. HecmoTps Ha Heo-
[HO3HAYHOCTb cuTyaumn, ViBaH MaBnoBmy Bce-Taku NPUHAN Npeaio-
XeHe rnonevnTens, BepOsiTHO pacLIeHNBas ero kak 3Hak BbICOKOM OLLEH-
KV ero Tpyaa v 3asor IM4HOro oBepus 1 Byayuiero pacrnonoXeHus
CTOSIb BNACTUTENBHOWN NEPCOHLI.

CaparoBckasi «<HU3MEHHOCTb»

MeHneneesbl fobupanmch fo CapatoBa 60sblle Heaenu 1 npuobiv
Tyna 17 centabps 1823 roga. MNepeesn Bnetesn B KoNeeyky: kasHa Bbi-
nenvna 550 pybneit, a notpatuth npuwnock 2000. XnNonoT MHOMO: B
CeMbe «eBNYbEro OTLA», Kak B LLYTKY Ha3biBan cebs VMeaH Masnosuy,
B OKTSIOpe poamncs AONroXAaHHbIN CblH, KOTOPOro TOXe Ha3Banu Mea-
Hom. Tenepb B ceMbe AeCaTb YenoBek (c cynpyramm MeHaeneesbiMuy
KPOME LLECTEPbIX AETEN XU eLle TECTb U HSHS), B CTAHOAPTHOW AN-
PEKTOPCKON KBapTMpe TeCHOBATO, HO MBaH MaBnosuy He nagan oyxom.
Kak OH BCckope Hanmmcan poACTBEHHMKAM, «XOTb XanoBaHbe 0AHO, HO
eCTb Jpyrve Bbirofbl: fen 3nech 6onee». [len [encTBUTENBHO ObINO
MHOrO, NPUYeM KparHe 3anyTaHHbIX 1 TeMHbIX. CapaToBCKOM rMMHa-
3uu, oTKpbITon B 1820 roay, He NOBE3SI0 C NEPBbIM Xe AMPEKTOPOM:
3TY [IO/HKHOCTb, SIBHO MO MPOTEKLMM, MOY4N OTCTaBHOM kanutaH A.Ye-
HbIKaeB, OTHOLLEHWNS K NeJarorvke HUKoraa He umMesLUMiA. Tpu roga oH
[enan To 4TOo YMes: BOeBasl C NpenofasaTtensMmn, AOHOCKST, 06BUHS 1
YBOJIbHAN BCEX, KTO CMEN eMy Bo3paxartb. /13 rumMHasnm nsrHanm Bcex
CTapLUWX yymTenemn, Ha4anocb MOpasilbHOE Pa3NIoXEHNE YHEHNKOB. ITO-
ro MarHuukuii yxxe He Bbloepxa: YeHblkaeBa yBonvau, a pesnaus Jla-
EYHMKOBA BCKpbIIa Maccy GpUHAHCOBbLIX 3/10yNOTPEONEHWIA.

MeHaenees kak MOr MOMOrast pacnyTbiBaTb CAOXHbIV KiyboK, code-
Tas 9T0 U ¢ 06YCTPONCTBOM KABMHETOB, 1 C PEMOHTOM 3AaHus. B rum-
Ha3Mn He 0Ka3asoChb ydnTener MaTeMaTuky 1 CIOBECHOCTU (VX Belb
pasorHanu), n VeaHy MaBnoBm4y camomy MpULLAIOCh BECTU YPOKU Y
NPUHUMATL 9K3aMeHbI. JTI0OO0MbITHO MMSt OHOMO U3 IOHbIX YHALLIMXCH —
Konst 3vHWH, 6ynyLumnii BENMKMIA XMMUK-0PraHuK, NocTyrnMBLLNIA B 3Ty
rMMHa3uIo B NepBbIii Habop.

BTopoi ¢dpoHT — npecnoByTble YaCTHbIE NAaHCKMOHbI. B oTyeTe oT 1
anpens 1824 rona Mergenees nuweT 0 20 nuax, KOTOpble «HW MO HpaB-
CTBEHHbIM KQ4eCcTBaM, HY MO CTeneHn 06pa3oBaHns» eMy HEM3BECTHbI.
OAvH 13 HMX — NOANONKOBHUK MNanareiiko, NoAAEeT Ha AnpPeKTopa BCTPEeY-
Hble Xanobbl, 3almilas Henoydek BoeHHO-CMpOTCKOro mpumioTa, KOTOo-
pble camn [aloT YPOKU NMOA, MPUKPLITUEM MECTHOMO rapHM30Ha.

TpeTnini GPOHT — yesaHble yumnuia, Ux Hago IMYHO o6bexatb. Bbl-
SICHUNOCh: B KaMbllLMHE LLIKONa X0Tb Kak-To paboTaeT, a BoT B Liapu-
UblHe y4yunuLLe cropeno, B Bonbcke xe ero Hago cospatk ¢ Hyns. le-
Hepan MukoB 13 LlapuLibiHa Npesioxmn MUHUCTPY BbIKYMUTb MOZ, LLIKO-

Capamosckas 2umHazus
mozoa u menepo

Jly ero AoM, MoYTN BCe COrnacoBaHo. MeHaenees, 0QHako, He corna-
CWNCS, NMOCKOSbKY OH «4aCTHLIM U HEMPUMETHLIM 06pasoM» 0bHapy-
Xun, 4To oM MykoBa aanekosar («rae-To 3a OBparom»), MeyYn 1 CTeHbl
NoX1, @ CMOTPUTESb YYnauLia — AoBepeHHoe N1uo npoaasua Myko-
Ba. B Bosbcke elle xyxe: yumnuiie Bpoge 6bl 00bSBMAN OTKPbITLIM, @
YYEHMKOB NoYeMy-TO HeT. 1o, KOsy «NoXepTBOBas» CBOW AOM KyneL,
MaTtpocoB, 3a 4TO ero nbiTanMch Aaxe NpeacTaBuUTb K Megann. Mex-
[eneeB Xe yBUAEN, YTo cTeksia BblOUTbl, CTEHbI TPECHYN (Kynew, Yn-
HUTb OTKasascs), a y4utens nonyrpamoTHbl. JIMwb Yyepes nosnropa
«LeApbIi AapuTesb» COrAacuiCcs Ha PEMOHT «Mofapkar, U eLle Yyepes
rof, HayannCb YPOKMU.

Kasanochb 6bl, YTO eLLe, Kpome rinyboyaiillero yBaxeHusl, MOXET Bbi3-
BaTb 9TOT HEMOJHbIV NepeyeHb TPYAOB U 3a60T HOBOro aAvpekTopa? U
BOPYT, Kak FPOM cpeay ICHOro Heba, pesu3ns MarHuuKoro B capartos-
CKOWM rMmHasmm B okTsbpe 1825 roaa, 3aBepLUMBLLAACS BHE3arHbIM
yBosibHeHVeM W.M.MeHgeneeBa ¢ AMPEKTOPCKON A0MKHOCTK. [onroe
BpemMsi BCs 9Ta UCTopus Obiia okyTaHa TaliHol. B yem neno? OkasbiBa-
eTCs, CyLLeCTBYeT camoe HacTosee «[eno» 06 yBonbHEHUN AMpek-
Topa MeHaeneeBa, Npofiexasllee B Ka3aHCKMX apxvBax 6e3 manoro
[Ba Beka 1 06HapyXeHHOe CoBCeM HedaBHO nctopmkom B.CodpoHo-
BbIM. OTW MaTepuvasbl eLLe XayT CBoewn nybnmkaumnmn.

C paspeLueHns NCToprKa Mbl MLLb BKPATLLE O4EPTUM CIOXET. YecT-
HbIli AMPeKTop, pa3bupascb C 3anyTaHHbIMWU GUHAHCAMU MpeaLle-
CTBEHHUKA, BHE3AMHO 0OHAPYXWI, 4TO OAHA M3 HeOCTay CBA3aHa BOB-
Ce He CO 3710M0sy4HbIM YeHbIKaeBbIM, a... C Ero  PeBU30poM, Jlaxeu-
HMKOBbIM. OTa HOBOCTb BbI3Basia POCTb MarHuuKoro, akTMBHO Mpo-
[BUraBLUEro «peBm3opa» Mo cnyxo6e. MecTb noneuntens 6Gbina GbICT-
PO 1 XXECTOKOW: BCe crnucanu Ha YeHbikaesa, a MeHpeneesa peLunnm
ybpaThb Kyaa nogasnblue 1 Npy PEBU3NN NPELbsiBUIM MHOXECTBO 06BU-
HEHWUIA — OT HEYMCTOTbl B TMMHA3MM 1 MaHCUOHE A0 M0Xoro nperno-
[NaBHWs 3akoHa Boxbero. Macna B oroHb nNpu npoBepkax nogann oavH
13 yautenewn, agbioHKT Munnep, MedTaBLLnii 0 Kpecne ampekTopa. Utor
— npeanucanve MeHpeneesy NpPOCUTLCS O nepesofe B Batky nnbo
MeH3y «No COCTOSHMIO 30P0BbS», U Ha3HaYeHne Munnepa B LOMKHO-
CTW 1. 0. AnpekTopa. VeaH MaBnoBuy, ogHaKo, Noa, AaBNEHNEM XEHbI,
npeanoyen NpocuTb 0 nepesoae B Tobonbek. JaTa ero 3assneHns (ne-
kabpb 1825 rona).

Kak n3BecTtHo, B Poccuu B TOT KpaTkuii nepuon, CMEHUICS MOHapX U
MHOrve MUHUCTPBLI. B Mae 1826 roga MarHmukuii 6611 OTCTPaHEH 1 cam
nonan nof Cya,; ero pelueHve no Mengeneesy, KOTOPOro noka 3acra-
BWN pa3bupaTb apxve, He YTBeEPAWX, HO 1 Munnepy coxpaHuam nocT.
BO3HMK HOBbIN KOHDAMKT, TENepb ABYX AMPEKTOPOB: Ha4aIMCb AOHO-
Cbl 1 B3aMHble 0OBMHEHUNS C NMEPEXOAOM Ha JIMYHOCTM, 3anaxsio Oya-
nblo. MeHpenees obpatuncs 3a 3awmTon K rybepHatopy MaHyynuase-
BY, 4TO ObISIO pacUEeHEHo Kak HarnocTb KazaHCKMM y4eHbIM COBETOM,
Ha koTopom dPykc 1 SpamaH noanepxann Munnepa, a ObIBLUNIA pek-
Top Hukonbckuii — MeHpeneesa. N'ybepHaTop 3a XWLLEeHUs cam nonasn
nog, cyn. Tpareaws ycyryounach, korga B 1826 rony ymepna nobvmas
cTapLuas noyds MeHaeneesbix Mapus, a He3a40ro 0 3TOro — eLle u
npefaHHas HaHsl, Ha KOTOPOI Aepxancs Becb ObIT cembn. Kowmap
anvncs aga roga. Mtorn pesnsum 9pamana, koraa-To 61aroBovBLLETO
TOOONBLCKOMY YYUTENIO, YBbI, MONHbLI YNPEKOB B aapec MeHaeneesa.
Jnwb k koHLy 1827 ropa VeaH MaBnoBuy Aoxaancs XenaHHoro nepe-
Boaa B Tobonbek. B aToT nepuon, Mapus AMmutpueBHa poauna cefb-
Moro pebeHka, Toxe Mapuio (MnagLuyio), u k pespanio 1828 rona ce-
Mbs1 BepHynack B Cnubupb.

53

«XUMUS N Xn3Hb», 2009, Ne 4, www. hij.ru



BHULMY F JMHXOTAY




Ckpunyyas
Xnoapka

ExatepuHa Mepeepega

HeHaBmxy oceHb. Mep3kasi, cnskoTHas nopa. ToMbKO BbICYHELLb HOC
U3 [IOMy, Kak TyT Xe Tebsi NpofyeT, NPOMOYUT, UCXIELET NefsHbIM
BeTPOM. [poaporiuve Aepesbs, YaBKaloLWmMiA MOX, BA3Kas rpsidb TPO-
nuHok. V1 He6o — HW3Koe, NpoBUCLUIEE, KaK CTapblli NPOAABNEHHbIN
matpac. MoCTOSHHO ChIMETCS C 3TOr0 MaTpacHoro Heba cbipas Tpy-
xa. ELLe napy nono6HbIX AHEN — 1 9 He Bbinepxy. 3aBey Yachl v yiiny
otciofa. BoT Tonbko Knsikca oropumntcs, Korga HeKoMy CTaHeT JI0BUTb
NS Hero pbiby. Ho NOTOM NPUBBLIKHET K OAMHOYECTBY, K MoracLuemy
oyvary, 0AM4aeT 1 NPEBPATUTCS B IECHOIO XMLLHOMO KOTa.

CnoBHO ycnbllaB Mou HeBecenble Mbiciun, Knskca 3aBosuncs 3a
nasyxon.

— Cugp-cuam, ckopo yxe npuaem!

9X, BCe Xe rpycTHo ByeT 0CTaBWTb €ro OQHOMO B XONOLHOM Mpes-
3MMHEM JIECy...

BeTep coBcem coluen ¢ yma. B nmuo nonetenu rpsaHo-6ypble nuc-
Tbsl. CKOMKaHHbIE Ty41 IEHMBO MOA3MN NO CBOMM Jenam, a s nona no
CBOMM, NMPOMOKLLMIA 10 HUTKK, 371014, kak cobaka. [Jaxe kak 1Be — ro-
NnoaHble, 3nble ABOPHArK. Bnpodem, B oTAanyme OT ABOPHST, Y MEHs
ObINI0 KaKoe-HUKaKoe Xwibe. 3aTomio neyky, 06CyLIyCb, ropsyero
nornbio. KoHewHo, ecnv npodyBaemasi BCcemMy BETpaMu xnbapka no3eo-
JIT MHE Pa3BECTU OrOHb.

[iBepb xnbapku 0TBOpUAACh C NPOTUBHBIM CKpexeToM. Knsakca TyT xe
OTNPaBUIICS 0OX0AWTb TEPPUTOPMIO. YMpkasi CnnyKy 3a CnyYKou, s
NOCMOTPEN Ha Yackl. HeT, CTpenku Bce TaM xe — 6e3 YeTblpHaauaty
BOCeMb. /1 noka He NozKpy4vy KoHOM NPYXUHY, Bpemst OyaeT CTOSTb.

Knskca TpeboBaTensHo MsykHyn. Mosnoka 6bl emy ceivac nnm Ky-
COK MEYEHKM.

— Hy ut0 bl cMOTPUWL? — $ pa3sen pykamu. — JI0BU MbILLEN,
apyr moi!

KoT nocmoTpen Ha MeHsi, 6yTO XOTen 4To-To ckaldaTtb. Ho He cka-
3aJ1, KOHEYHO. Y Ha YTO CTPaHHbIM Obln 3AELLHNIA MUP, HO XUBOTHbIE
TYT He pasroBapvBay.

9 norpen pyku nepeg, orHem, pasBecun 0KOMO NeYKM MOKPYIO OEeX-
[y. 3a CTEeHOI crblancs pasmMepeHHblid CTyK. 3To coceam 3abvsani
rBO34b 3a rBo3aeM. HaBepHo, pa3selumBanu ceMeinHble GoTorpadun.
A MoxeT, repbapuii. PaMouku, TpaBuHKK, BUTMEBATbIE Noanucu. Mep-
BOE BPEMS, YCAIbILLIAB LLYM, S Bblberan Ha ynuuly, kpudyan, 3san. 9 nckan
noaen, KoTopble NPOU3BOAWAN BCE 3TV 3BYKU. HO He cpasy [0 MeHs
[I0LLNIO, YTO XOTb coceay Obi OTAIMYHO CIIbILLHBI, HO NMPY 3TOM OHU HE
CyLecTBOBa/IM. VIMEHHO Tak, He CyLLEeCTBYS, OHY 3BOHKO LUNenaim My-
X00OOIKOM, Urpann raMMbl Ha MMaHWMHO, KOMOAW OPOBa, BbIGUBaIM Ko-
BEP — MOCTOSIHHO, IHEM W HOYbHO. § 3a6bi1, 4TO Takoe TULLIMHA.

B koTtenke 3akunena soga. Mo Tak Ha3biBaeMblii Yai. Eapbl HuKa-
KoV He 6blno. 3aBTpa HYXXHO Obl CXOAUTL Ha 03eP0, MPOBEPUTL CHAC-
V. N NoOXOTUTBLCS, YTO Y MEHS HUKOrAa 0cob0 He Moyyanoch.

Korza s npocHyncs yTpoM, Yachkl nokasbiBasn Bce TO Xxe — 06e3 ye-
ThlpHaALAaTV BoceMb. Ha nony nexanu Wmpokmne ConHeyHble oPOXK-
kn. ConHue? 3aeck? 9 BcTas 60CbIMU HOramu B TEMJIbIA XENThli KBa-
pat. Xopowwo! Knskcbl He 6bI10 BUAHO — HAaBEPHO, YLUEN Mo CBOUM
nenam. Xubapka nockpunbiBana, 3a CTEHO coceamn Mbiav Nocyay, v-
nacb BOAA, 3BEHENN Tapenku, rpoMbixann kactproin. CkBo3b OKHO
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BM/IbIBa/1 COYHbIA apomMaT OTOMBHBIX C YECHOKOM. HecyLlecTByoLmxX
OTOMBHBbIX. 9 3HaJ, 4TO 32 OKHOM He Halidy HMYero, NoSTOMy NMPOCTO
BAbIXas 1 Hacnaxaancs.

Boilwen 13 gomy, ABepb NPUBbLIYHO 3aTpeLlana, 3BskHyIN CTeknia B
KPWBbIX OKHaxX. HO TyT e NpuLLno Bpems yanBeHWIA: 1 3anHyncs, He-
IOYMEHHO 03upasicb. ['ae nyxu 1 rpasb? YTo cTano ¢ onasLlein un-
cTBoI? Kyaa aenvchk 3a HoUb TONCTblE Ty4n? BMECTO HMX Haf, ronoBoi
CYISINO BbICOKOE CUHee LenkoBoe Hebo. LLienkoBoe? Ynacu meHs bor
Tak gymaTtb! He Most MbiCsib, Yyxast. OnpeneneHHo yyxas. A 370 03Ha-
4yaeT TOJIbKO OAHO: 3AECh NOSBUICS MOCTOPOHHUIA. ATOrO eLLe He XBa-
Tano! 3To Mol niec, Moe 03epo, MOe OAMHOYECTBO M MOSi Hermoroga.
XOTnTe 3010TOV OCEHUN — WLLIMTE HE3AHSTOE MECTEYKO.

LLnpokmnm cepamntbiM iarom s gobpancs o onywku. Bponoe Bce
3HaKoMoe: Bypenombl, KOMIOUKK, Monoable PAGUHKN 1 CTONETHUE CO-
CHbI, MPOTbIKatoLLMe BepXyLLkamm Heb0. Ho 3To Bbil HE TOT XMypblii
Nlec, K KOTOpoMmy 9 npuBbIK. Ero, ctaporo n 06aynneHHoro, CnoBHO
06111 3010TON KPaCcKo B MacTepPCKO aHTUKBapa, CAeNann npouns-
BELIEHME MCKYCCTBA W BbICTABMIN Ha npoaaxy. M s 6bl, noxanyi, Ky-
nun ero, Aa TOSIbKO OH M Tak Oblal MOIHOCTHIO B MOEM PaCMOPSXKEHUN.
JIncTbst Gepes 1 0CKH Apoxany CyxuMmn pesHbiMy cepaeykami, B Be-
pecke BUOHENMCD LASNKX rpnboB. o BTOpoMy pasy LiBena exeBuka,
1 NYenbl KPYXUANCb Haa, peakuMm LBeTamm, 6eneBLIMy BnepemMelw-
KY C CU3bIMM, BOOSIHUCTLIMM Srofamu.

Bo MHe HapacTano yayeneHue. CKobKo XMBY 306€Cb — HE MOMHI0
HM OQIHOrO CONHEYHOro AHA. KTo Xe ycTtpoun TyT 6abbe neto? Jaxe
BO3HVKJ1A MbIC/Ib BEPHYTLCS AOMOIA 3@ JIYKOLLKOM W HabpaTb rpnoos,
chenatb 3anackl Ha 3uMy. 3anackl? Ha 3aumy? [la Ha Kakyto 3uMy, Kor-
[la 3TOT MMP NPOYHO 3aCTPSI B OCEHN? ITO YK CAMLLKOM. A 3aMeninn
Lwiar v npucnywancs. Mexay ryigHnem nyen n CTykoM AsTia CMyTHO
npockasb3blBana Ybsi-TO OOMTOBHSI.

MopaanTenbHo, OHa Aaxe He ycrbllana, kak TPeLaT Cyxme BeTKn Y
MeHs Mof, Horamu. He ornsHynace, korga s kawnsHyn. He BaaporHyna
B OTBET Ha MOV OKJIUK. ['nyxast, 4To Im? OHa GonTana ¢ Kem-To, Hanes-
HO NPOM3HOCS CNOBA BbICOKMM rO/I0COM 1 BPEMEHaMM MOCMENBasiChb.
[nvHHbIe CBET/bIE BOIOCHI, NnaTbe-pacnatloHka. OTKyaa 30ech B3s-
nacb aeB4oHka? M ¢ kem ato oHa rosoput? OpHako! OHa gepxana Ha
pykax moero Knsikcy! 9ToT npepatesib pa3Banuics y Hee Ha KOSIEHsIX
ny30M KBEPXY, PackuHyn narnbl 1 6eCCOBECTHO TapaxTes.

— AX Tbl, MOV CNnagkui, ax Tbl, MO YEPHbIA, KNCOHbKA Tbl MOSl, —
ctoctokana [JeBYOHKa.

MeHs B3sina gocaga. Y7o Tbl 3a XMLLHMK, €CNN NOACTaBNSELb XW-
BOT Bpary? HeT, He BbXMBET OH 6€3 MeHs1 B lecy — C/IMLLIKOM A0BEp-
YMBbIN.

— Knskeca! — psiBKHYN §1, HO KOT, AaBHO 3achblllaBLUMin MOE Npu-
O6nmkeHne, HUKaK He oTpearnpoBar. [axe 13 BeXIMBOCTU YXOM He
JepHyn. 3aTo AeBYOHKa 3arHynachk, B3APOrHysia BCEM TENOM (Hako-
Hew-To!) 1 NofdHaANa Ha MeHs rnasa. lonybble, LWenkoBble, No4 CTaTb
ceroaHsilHemy Heby.

— TBOW KOTUK? — ynbIGHYNacb OHa 1 BCTana.

A packpbin 66110 POT, 4TOOLI Cka3aTb Kakyto-HMOYab KOIKOCTb, 1 3a-
mep. MoTomy 4TO Yy AEBHOHKM Obin MPOCTO OFPOMHBIV XMBOT. Bee, Ha
4TO MEHsI XBaTU/I0, — 3TO B3ATb KOTa 1 NOCTapaTbCs HACynuTb GPOBY.
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HeT, 51 He MCNbITbIBAIO NATONOMMYECKOW CTPACTU K BEPEMEHHBIM XEH-
LLHaM, HO MPUBbLIK OTHOCUTLCS K HUM YBaXuTemNbHO. Beadb koraa-To v
MOS MaTb MCIyraHHO NPYKPbIBasa pyKamu XMBOT, 0beperast B HEM MeHsl.

CornHue npvnekano, T 3emM/v NOAHUMASICS FOPsHMiA 3anax Tpasbl,
rpmboB., Bepecka. 1 cMOTpen Ha AeBYHOHKY. BeTep pasaysan ee pac-
TpenaHHble BOOCHI, LUEBENW AypaLkme 000pKu Ha nnaTtbe. MoxerT,
ee MosiBNeHMe 30eCb — 3HaK TOro, YTO MHe nopa yxoauTtb? BoT Bep-
HYCb Ceiyac OMOV ¥ 3aBefy Yachl. TOMbKO CnepBa HY>XHO HATOBUTb
pbIObI 4115 KOTa, EMY Be[lb TYT XUTb.

Bcto nopory 0o o3epa Knsikca paccnabieHHo NpoBUCcen y MeHst Ha Lee
YepHbIM TEMJBIM BOPOTHUKOM, @ Y CamOi BOAbI CMPLIFHYS 1 CKPbIICS B
kambllwax. Bbina y Hero 3abaBa — nsrywlek nyrath. MNpaBaa, kakve
NAryLIKW NO3OHEN OCEHbIO? A ceildac — BOH, CUASAT, CAMHKN COMHLLY
noacTaBun.

BobiTarveas ceTky, s YyBCTBOBASI, YTO A0ObLIYM MHOrO. KONTUmbHIO
Obl YCTPOUTb, 3aMacTu BNPOK. [a 3a4eM MHe 310 Hago? f 4enoBek CBO-
600HbI, CEroAHs BE4EPOM YAy 1 HE BEPHYCb. A neluy nonanmck Ha
3arfgaeHbe, 0OuH KpyrnHee apyroro. MoxeT, He 3aBOAUTb NOKa 4achl
[la KaK crnegyet npuroToBrTb pblby? Mcnedb B IMCTbSX, HANPUMEP, U
yXy cBapuTb. MeLuok nyka B Ckpunyyein xmbapke 6bin1, Aa U NpsiHOCTM
Kakme-TO, MO MELLOYKaM pacCbinaHHbIe, 1 BUAEN, TOMbKO rOTOBUTb
XenaHus He BbIno.

3a onbxamu HeBHaneke MesnibkHyno po30Boe nnatbe. Onatb oHal
MopoLuna yTMHOM NOXOAKOM, C CyMOYKOW Yepes nneyo. [Mpukpbina na-
[IOHbIO rfla3a OT COSHUA, 3arnisaenach Ha Apyroi 6eper.

— A yTo Tam?

— YepHuyHuK, — 3n0pafHo ckasan 9. — W kapTodensHoe none.

Ha camom [fiene Tam Hu4ero aToro He 6bino. TonbKo rpsidb, MycToLLb
[a ronble yctanble AepeBbs.

— KaproLwuku xodetcs. — [leB4oHka nepesena B3rnsa, Ha KamblLLn. —
[asan cnnasaem?

— A NIOZKM HET, — exXMOHO ckasarn .

OHa npuHanack WapuTb B3rSA0M MO OMbLLAHWKY 1 YepHOTauy, 3an-
neTwmm beper.

— [onxHa 6biTb, — NPOroBOpW/Ia OHa 3adymM4nBo. — B Takux me-
CTax Bcerza npsyyTcs noaku. Monay nowuiy.

B Takmx mecTax Bcerga npsuytcs yxu. Mom, nan. Hangewbs MHOro
rpsian, KOMapoB 1, ECN NOBE3ET, TONCTYIO CTPALLHYIO 3Met0. [leBYOH-
kv Befib 609TCs Bcero nondyvero. MHe o4eHb 3axX0TeNoch yeblilwaThb
€e ncnyraHHbln B13r. MpoCTo yXacHO 3aX0TeNoCh.

— lMomoru mHe! — foHecnoCh 13 KyCTOB.

MpoapaBWwKChb Yepes Cyxve naeTn XMens, NacaeH 1 BblOHKM (Kak,
cnpalumnBaeTCs, OHa NpoLLNa 30ecb?), 1 U3YMIEHHO YCTaBUIICS Ha N0A-
ky. Ctapas, paccoxwiascs, Ho MOATeKaeT BPoae He CubHO. U Becna
Ha mecTe. W BepeBka, KOTOPOW NoAKa NpuBsa3aHa Kk CepoMy, KpUBOMY
CTBOAY 0nbxu. [PULLNOCH OTBA3bIBATL, OTTACKMBATL, CAANTLCS HA BEC-
na v rpectu. M3 kambllen ¢ TPeCcKOM BbICKOUM Kngkca: Kak 3To, X0-
TEN ynnbiTb 6€3 Hero!

— Kuca, kuca! — cpagsy 3actoctokana ges4oHka. OHa yxe ycTpou-
nacbk Ha KOPMe, PacnpaByB NaThe, MOMOXMUB Ha KONEHW PO30BYIO CyM-
Ky. Boxe, n Tydnn y Hee po3oBble, C LBeTO4Kamu!

KoT X1BO 3anpbirHyn B N0AKY. M Mbl oT4anunnu.

Camoe cMellHOoe, YTO Ha ToM Gepery, 3a NpUOPEXHLIM MECKOM 1
6epeskamu, Ha caMoM Jiene okasanoch kapTodenbHoe none. A Hero-
[Janeky, cpeam CTapbiX COCEH U ManOPOTHUKOB, — YEPHUYHUK. IX, Haoo
6b110 NMBOBaPHIO NPUAYMaThb. Mnm xoTs Gbl 6akaneiHyto aBky, € Kpy-
noli 1 caxapoM. Y [EBYOHKW Ha YAMBNEHUE CUNIbHOE BOOOPaXEHNE.
MpakTnyeckn Bce, 4TO OHa XoTena, cobiBaNoch 30ech. BepHemcs B
Ckpuinyyyto xmbapky — MonpoLly ee novckats 6aHky ¢ kode. Cton!
Y10 3HaunT BepHeMCca? PaccnabrBLUMCh Ha COSHBILLKE, S 4yTb He Mpu-
rnacun AeB4oHKy k cebe fomoi!

— Hy yT0, ocTaewscs 30ecb? — cnpocun 5. — Cobupail YepHuKy,
Kornai KapTowKy — B 0OLLUEM, XVBW B CBOE YA0BO/LCTBUE. JTOT be-
per TBOI, a TOT — MO.

OHa nocmoTpena MHe B rnasa. Heyknoxe npucena u ctana peatb
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qarogbl. MeHst XBaTI0, MOXET, Ha NOJIMUHYTbI, @ NOTOM 9 OTNPaBUIICA
Ha none B nouckax nonartsl. y>Xe He COMHeBaJiC4d, 4TO Ha17|p,y.

ObpaTHyto [opory AEBHOHKA MOfiYana — W B JI0fKe, M MO MyTy OT 03e-
pa oo xmbapku. F Talmn KapToLKy 1 KOLLIESKY C YIOBOM, @ OHa pas-
MaxuBasna CyMOYKOl 1 BepTena rofioBol, pasrnsabiBas Bepeck, be-
Pe3HsIK, CU3ble Arofbl MOXCKEBESbHMKA U MIIOLL, BbIOLLMIACA MO CTe-
Ham xmbapku. Mnow? OTkyaa 3neck niow? Byepa ewle 6bim nog-
rHMBLUME, MOPOCLUME 3e/IEHbIM MXOM CTeHbI. TOrO rnsau, 3aBTpa eLe
PO3bl NOSBATCSH, AOPOXKA, NOChINAHHAs MECKOM, — CKa304HbIA [0-
MUK 13 OETCKOM KHUXKKN-PACKPACKN.

Ckpunyyasi xmbapka, kcTaTu, Obia He MeHbLLE MeHS yaVB/EHa NosiB-
NIEHNEM HOBOI PacTUTENBLHOCTM: TO U IENI0 OHa copackiBana yrnpsimble
no6eru, CNIOBHO OTPSIXMBASIACh OT NPYCTaBLLEro Mycopa. Ho oL uen-
NSCS YCUKaMK, BbiMyCKas HOBbIE JIMCTOHKM-3BE3M0YKM 1 Kapabkascs
BbILLIE 1 BbILLE, YrpOXasi 3ariecTi OKHa 1 3aTKHYTb TPYOY. Xbapka no-
cKpunena-nockpunena 1 cMmpunach. 13gaB o4epesHon yxxacatoLmii
3BYK, OTBOpUIachk Kocobokasi ABEPb, U IEBYOHKA BOLLSA BHYTPb.

— O, kak 34ecb YIOTHO! — BOCK/MKHYNA OHa. bpocuna cymky Ha
KpOBaTb 1 NpUHsinack 06cnenoBaTh TEPPUTOPUIO — HY TOYHO, Kak KOLL-
ka. CyHyna HOC BO BCe AbIpbl, OTKPbINA NOCYAHbIN LWKAbUUK, 3arnsaHy-
f1a B MONOTHSIHBIE MELLOYKM C MPSIHOCTAMMW, MPUMNOAHSANA KPbILLKM 3a-
KOMYEHHbBIX KOTENKOB. A 1 paccMaTpmBan Kpyrible 4amCKue Yacuku,
BbIMaBLLME U3 ee CyMKW. BpacneTuk-uenoyka, TpewyHbl N0 CTeKy,
3ameplLune CTPenky NokasblBaloT 6e3 YeTbipHaALATY BOCEMb.

BoT 0HO uTO.

— 3HaumT, 1 Tbl? — NPOroBOpPW 51, NOAOPACHIBAS YACUKM Ha NIAA0HN.

OHa nopHsina Ha MeHs rnasa. Ye He KyKofbHO-ronyoble, Noacee-
YeHHbIE COMHLIEM, a XONOHble cepble rnasa. Bapocnblie. IHTepecHo,
MHOTO /I OHA MOMHUT?

— W q. Tonbko BMAWLLb, 4TO NOYYNSIOCh, — CKal3ana oHa TUXO. —
[aBait yxmHatb.

— Tebs kak 30BYT-TO? — CMPOCU S NOYTY BEXIIMBO.

— Acs1. A Tbl NOMHWLLIb CBOE NMSA?

9 HE MOMHWII, HE MOMHWA HU-4e-T0. Tak YX BbILUIO — S XM UCKITO-
YUTENbHO HAcTOSLLMM. MHOrMe Noan counm Gbl 3TO CHACTLEM.

Coceay vrpanv Ha MMaHrHO, B OKHax PO30BENO, Neyka NoCTpenmea-
na nckopkamu. 1 ckpeb 1 noTpoLumnn newlei, Acst YucTuna KapToL-
Ky, Knsikca roHsin no nosny 30710TUCTYIO KPYriyio ykoBky. [oTom Bce
3T0 — pblba, KapToLLKa, JIyK, NpunpaBbl — OyNbKaso 1 K1Mesno B KO-
Tenke. Focnoau, Kak AaBHO A He en Hu4ero nopo6bHoro! Beinve kode
(yovBuTenbHO, HaLLachk Lienas 6aHka Ha nedke!), Mbl nocuaenu, Mos-
ya rnaas Ha OrOHb, MOMOYAIM Kaxabl 0 CBOeM. U KOHEYHO, 51 He 3a-
Ben yackl. [Jaxe He BCMOMHUA O HUX.

Korza neByoHka ynernach cnatb Ha €OMHCTBEHHYIO KPOBATh B XM-
6apke, Mbl ¢ Knskcoli 0TnpaBmanck Bo ABop. PacTaHynuck Ha oxanke
BETOK 1 CMOTPESN Ha He60. B HeGe YTO-TO BO3WIIOCh, LLYPLLASO, CKPeb-
N0Cb, Nogparmeanu 3se3fpl. Kngkca noBoaun ywamu, npyuciyLLmnea-
SICb K HOYHbIM LLIOpOoXxam. Monexan co MHOM HEMHOIO 1 cHexan Ha 0xo-
Ty. A 9 yCHYN, ¥ MHe, Kak 06bI4HO, HNYEro He CHUIOCh.

A yTpom MeHst pa3byaun 3anax. OpypMaHuBaloLLmiA cnaakuin 3anax
onaauii ¢ sénokamu. Coceapy Neknm Ux Ha 3aBTPak No BOCKPECEHbSIM.
Hy, 3T0 9 TaK peLuunn, 4To No BOCKPECEHbSIM, Belb HUKAKOro BPEMEHU
1 KaneHaaps TYT He ObINo B MOMUHE.

Ha nopore MHe BcTpeTuncs Knskca. XBOCT XM3HEPa0CTHO 3aApaH,
B 3y6ax — MosoBmHa oniaabu. Acs 3a ctonom nuna kode. MNepen, Heit
Ha OrpoMHOM 611tofe AbIMUNach ropa NyxJibix XenTbix onagyliek. Apo-
MaTHbIX. Fopsunx. Hactoswmx! Ho Beab B ome He BbIo suLl, Myku 1
Bcero octanbHoro! Kak eli 310 yaanocs?

— I'ne B39na? — ene npousHec 1. Henerko roBopuTb C HABUTLIM
pToM. A TYT elle U CMeTaHa okasanach B GefloM COycHuke, rycTas,
XONI0ZHas.

— Tam, 32 OKHOM, — MaxHyna oHa pykon. — Cocefm yroctunu.

9 uyTb He NogaBunCcs.

— Kakwe ewle cocean?



— Hy 1e, yt0 BYepa LLloneHa nrpanu, — noxana nnevamu Acs.

MeHs B3sina focaga. MNoka s Babixan apoMartbl v roTas ClOHKY, yoex-
nasi cebsl, YTO MHE HMYero He CBETUT, ACs NMPOCTO NPOTSHY/A PYKY U
B3s/1a TO, YTO e xo4eTcs. [ovemy 9 cam 10 3TOro He Aoaymancs?

— Tbl cnblwan? Houbtlo B Hebe KTO-TO KOMOLLWIICS, BOPOYancs, —
ckasasa OHa, U B ee rnasax MenbkHyN CTPax.

— TyT Takoe 4acTo ObIBaeT. VIHOraa CBEPXY 1 Tpyxa ChinseTcs, BeT-
KV Cyxune, KOCTOYKM.

— YbU KOCTOYKM? — MOACKOYMNA OHa.

— BuiHesble.

Hy n Tpycuxa! Hebocb aymaeT, 4to He60 — 3TO HEeYTO Hanogooue
QHTPECONEN, FAe MOXET NMOCENUTLCS CTPALLHOE KOCMATOE YyJ0BULLE.
C kblkaMu, OCTPbIMU KOFTSIMU, XULLIHOE 1 KpoBOXaaHoe. Ho s crnox-
BaTUCA: Kak Obl HEe HanpuaymaTtb nuwHero. W TyT xe, noateepxaas
MOe OrnaceHue, B BO3[yXe packaTuics 3M0BeLMi, YTPOOHbINA phbiK.
Cpasy nomoii npubexan Knskca. XBoCT METESIKON, LepCTh Ha XpebTe
B3AblOMMAaCh — TO SM ApaTbecst cobpasncs, TO M NpPATaThCs.

— A 370 YyZOBMLLE MOXET CIYCTUTLCS K HAM? — APOXAaLLWM roso-
com cnpocuna Acs.

— MoxerT, — cepauTo oTBETUN 9. — bBonee TOro, cnyctutcs Oo-
BOJIbHO CKOPO.

— Kak?

— Mo nectHuue!

OHa He[l0BEPUMBO YNbIGHYNACh.

— 9 He wy4y. — Bo3MyTUTENBHO, HYEM e€ He BO3bMELLIL! — Tak 4To
CaZmnCh B NOAOKY ¥ Criacaincs 3a 03epoMm. YyaoBuLLE He yMEET Nnasath.

— 3aueM Tbl 3T0 roBopuLLb? A He Botock. M ocTaHych 3aech.

CrnoBHO [10Ka3biBasi CBO XpabpocTb, OHa B3sia JYKOLLKO 1 OTnpa-
BMNach B nec. Knskca 3a Heit. Y10 MHe ocTaBanock aenatb? 9 npu-
XBaTW/ CO CTOMA HOX M Nobpen no rpnbsl. Cemelikn 6enbix, MacnsTa ¢
HaNMMLEeRn Ha KOXMLY XBOEW, KpacHble Luanky NogOoCUHOBKKOB. Yau-
BUTENbHO, Kak BbICTPO NEPEKIOHAETCS CO3HAHWE C Pa3MblLLNEHUI Ha
novickn. CTpenseLb rnasamm Tyaa-cioaa, MPULEHNBAELLLCS K O4epes-
HOI1 KOPMYHEBOW WNsNKe — CbefobHan? HecbenobHas? — 1 ronoea
CTaHOBWTCS NPEKPACHO-MYCTast, B OTINYME OT KOP3UHBI.

HacBucTbIBasi MOTMB KaKo-TO NECEHKY, S 0BLLapUBas Tpagy, MOX U
OrMaBLUME NIUCTbS, 3arsapiBai NOL COCHOBbIE Nanbl. COMHLE Murano
CKBO3b peakylo nmcTay. Namnamio Hapylian TOMbkO rpoXoT, m3penka
[OHOCUBLUMIACS CBepXy. [Nynoe 4yaoBuLLE, MPOXOYU HE FPOX0YM, efpl
Tebe BCce paBHO He AocTaHeTcs! 3aBeay Yackl 1 yinay. M Tbl, 06VKeHHOE
1 ronogHoe, ob6ampas KoneHku, nokapadkaellbest 06paTHO Ha Hebo.

HeBenomblii HeGeCHbIN XUTeb Obln 34eChb ¢ caMoro Hadvana. Korga
1 04Hyncs B Ckpunyyein xmbapke, pagom cuaen Knskca, B neyun ropen
OrOHb, 32 OKHaMV NI [0XAb, U U3PEaKa KTO-TO 3aBbiBas B HebGecax,
YHBIIO 1 NPOTSKHO. Koraa BblaaBanvch Cyxve nacMypHble iHU 1 ne-
pecTaBasio kanatb, 13-3a 06/1aK0B IOHOCUNMCH CTPaHHbIE 3BYKM: CKpe-
XET KorTen, dbipkaHbe, CTyK. M 0TTyaa cbinancs mycop. A oaHaxapl
HOYbIO MHE MOYYAMNOCh, BYATO KTO-TO C LUYMOM BTAMVBAET BO3MYX,
NPVHIOXMBAETCS, ULLET, YeM Obl MOXMBUTLCS. Knsikca B Ty HOYb Nopsi-
[I04HO CTPYCWI1: HABEPHO, EMY NPUMEPELLMIICS TUraHTCKMIA 3N106HbIIA
nec — noXxupaTtesb MeK1X AoMaLLIHMX JIIOOMMLEB.

Bce Mou cTpaxu KOHYUAKCh, KOraa s Cen 1, cTapaTtesbHO NoayMas,
MOHAN: [ia Beflb HE CMyCTUTCS YynoBule ctopa, Hukak! Mpbirate —
CNMLLIKOM BbICOKO, a KpblibeB Y Hero HeTy. He-Ty! Tak 4to nyctb 06nu-
3bIBAETCS U MPVHIOXMBAETCS CKOJIbKO YrOAHO, BCE PABHO eMy CloAa He
nonacTb!

A cerofHa $ 3a4eM-TO PaspyLUMA 3aLMTY — JIECTHULLY KaKylo-TO
npvnnen. Hy n nagHo. B KOHLE KOHLIOB, 3TO MO MMP. YTO X0o4y, TO 1
roOBOPIO.

K xnbapke Mbl MOAOLWINM OJHOBPEMEHHO: i — C MOJIHOA KOP3WHOW
rprooB, Acsi C JTKOLLIKOM SIPKO-KPACHbIX Arof, 1 OYyKeTOM XeNTbiX LiBe-
TOB. B OTBET Ha MOV HEAOYMEHHbI B3r1s/1, OHA AEN0BUTO NOSICHUNA:

— OT0 WMNoBHUK. O4eHb NoNesHo, BUTaMUHBI, 31MOi Oyaem 3aBa-
puBaTb. A 3T0, — OHa NOTPSICAA XENTbIMA LBETAMU, — MXMA. —
MHe 370 abCOsIOTHO HUYero He roBopuno. — lixma, — noBTopUna
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OHa 1 NOCMOTPENa Ha MeHs, Kak Ha HecMblluneHoro pebeHka. — [o-
npobyi!

W a kynuncs. Pewwnn, 4to cougetus GyayT cnaakvmy uiam xots Obl
KucneHbkmu. CKpUBMIICS, [ONTO OTMIEBLIBASICS.

— lapocTb! Ecnm xoTb pa3 310 3aBapuiLib, BbIOPOLLY M3 AoMa 1 LiBE-
Thl, 1 TEOS.

— Ee He 3aBapuBaloT, ee OT MMUCTOB eaaT, — MOSICHWIA 3N00ENKa,
oTcmesiBlLUMCL. — W ans anneTuTa.

Crepnyowpin yac Mbl He pa3roBapvisanv. Craeny Ha naBke psaplL-
KOM 1 nepebupani, ckpedbnu, Ynctunm. benbie HaHN3aIM Ha HUTKY 1
MOBECWIN Ha MEYKY CYLUMTBCS, OCTasbHbIE NOXapUM ¢ IiyKom. K HUM
6bl xniebal

— OueHb xneba xoueTcs, — ckasana Acsi, nonpoboBas rpubbl. —
['ne y Hac xne6?

91 BOBpemsi coobpa3uns NpoMonyaThb, 1 BCKOPe OrPOMHbIV  AyLIvC-
Thill KapaBaw OTbICKAICA B XO/NLLOBOM MeLLoYKe Ha neyun. [a, oT aes-
YOHKU-TO BosbLLE NOMb3bI, YeM Bpeaa.

Mocne eabl MHe XOTeNnochb cnatb. AcS TOXe cuaena pasMopeHHas,
rnornaxueana X1BOT 1 CIIOBHO K HEMY NMpuchyLumBanack. A Befb paHo
WY NO3[HO OHa poxaTb cobepeTcst. M Komy e NpuH1MaTh pofbl?

Mo koxe nobexany MypalLKu, Koraa s NpeacTaBu cedst B ponv aky-
wepa. MoxeT, K ToMy BpeMeHN MaTepranmayiotcs cocean? Moxunas
napa, MyX-0XOTHUK KXyl Hegemo NPUHOCUT AOMOI MSICO, a XeHa
BCIO XM3Hb NpopaboTana noBuTyxoi, a?

3a CTEeHOI nocsbllanachk Mysblka. Acs 3aKkpblinia rnasa 1 ¢ yniblokol
cnywana, a 9 pa3mbilwnsi. Ha Takom 60/bLIOM CPOKe Bpsif, M OHa
MbiTasiacb NOKOHYMTL ¢ coB0I. Pa3 ooHOCKa NOYTU A0 POAOB, KaKol
cMbICN yMUpaTh? 3HaunT, 60nesHb? nm HecyacTHbIl cnyyain? A mo-
XeT, ee younu?

CBOI0 CMepTb 1 XOTb CMYTHO, Aa NoMHu. CoBCTBEHHO, 3TO ObIIO
©[VMHCTBEHHOE BOCMOMUWHAaHVE, NepeLleilee CoO MHOM 13 TOro Mupa
B 9TOT. ABapusi. Buar TopM030B. 130 BCex Cun BbIBOPayvBast pyib 1
MbiTasicb 06bexaTb — KOro Un 4T0? — 5 Bpe3asics B CTONO. A MOXET,
B IEPEBO, Pa3rngaeTb He yenen. Tak n okasanca 3aeck. M yackl octa-
HOBUUCH 63 YeTbIPHAALATM BOceMb. Kyaa e s Tak CreLuus, HTo Jaxe
3a0blS1 NPUCTErHYTHCA?

— Tbl BE3 MEHS B pOAAOM, — FyX0 ckasana Acs.

— Y10? MbI OblNI 3HAKOMBI?

He moxeT 6biTb! He 3a6bin 6bl 51 CBOIO XeHy! W konbLia HeT Ha nasb-
e, a 1 Hocun Bbl KOSbLO, €CNN Obl XEHWCS.

— Het, — nporoBopwuna oHa TMx0. — Takcwm...

A Kak 3aech okasasics Knsikca? 31oro s BoobLLe He MOr MOHsITb. H ero
coun? MNbitanca o6bexatb, HO He NOY4NIOCk? n OH MECTHBIN XUTETb,
NPOBOAHUK U3 OQHOIO MUpa B Apyron? A cmotpen Ha Kngkcy, HO B ero
SHTapHbIX rMasax, X KOHEYHO, He BblII0 OTBETOB HA MOM BOMPOCHI.

B 06Luem, cTanm Mbl xuTtb B Ckpurnyyeii xnbapke BTpoeM. Acsi cripaB-
nsinacb C MECTHLIMM Aenamu Kyaa ydile MeHsi. He roBopst 06 onafb-
X, MSICHOM pary U LWeapbiX KyCKax YePHUYHOMO NMPOra, YTO YaCTeHb-
KO NOSIBNSNNCH Ha MOAOKOHHUKE, OHA YXXe Nnapy pas Buaesna coceaky,
nspaneka, co CnvHbl. 91 ¢ 3aMmpaHvem cepaua xaan, koraa B ABepb
nocTyyaT 1 Ha Mopore NOSBATCS CTEMeHHas NoXunas napa.
OTHOLLEeHMS Hawu ¢ Aceil — To i BpaTckre, TO M ApyXeckne —
CTaHOBMIUCH BCe Ternee. Mbl HM pa3y He Mopyranmch Bcepbes. Passe
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4TO, KOrAa CONMM PbIXMKK, MOCMOPUM HAacHeT peuenTa. BmecTe 6po-
Vv no necy, BMeCTe roTOBUAM YXXMH 1 Mbin nocyay. Houm ctosnm
XomnofdHble, 1 BCKOpe s co ABopa nepebpancs Hasad, B Xnbapky, Ha
©[MHCTBEHHYIO KpOBaTh, KOTOpasi — $ He wydy! — cTana oLyT!MOo
LUMpe, Tak, 4ToObI XBaTasio MecTa 1 MHe, 1 Ace, 1 ee 60JbLIOMY XUBO-
Ty. S NoATbIKaN el 0AesNo, a OHa He Byauna MeHs, Korga s xpaner.
Knsikca 6b11 KeM-TO BPOAE HALLEro NPYEMHOrO KOLLIaYbero pebeHka,
N Mbl XN Kak 06bl4Has CEMbst — Hy, MOYTM Kak 06bl4Has!.

3Hasl, 4TO 3Ma He HaCTYMNWT, Mbl TEM HE MEHEee BCEPbe3 roTOBU-
NNCb K Hel. Bapunu BapeHbe 13 NO3AHEN YEPHUKM, CYLLIWAN LUMMOB-
HVK 1 OuKue S610KK, Haf, NeYKon BUCENN HUTKM Genbix rprboB. Acs
cobupana kakve-To TpaBbl, CBA3blBana Ux B MyyKu 1 pa3eeLumBana rno
nomy. 9 nosun peiby. Mbl konTunm ee. He camasi niyyiuas nuLLa Ha 3vumy,
HO [IpYroii He 6bi10. [1a 1, roBopst OTKPOBEHHO, 5 MasIo BEPWST B 3UMY.
B sTOM 3amepLuemM HENOABMXHOM MUPKE CTOs1a BeYHas OCeHb. Ta
camasi, B KOTOPOW Mbl TaK U He floexanu 13 nyHkTa A B nyHKT b.

Mopoi MHe mpuxoamna LanbHas MbICb: @ YTO, €CIN HUKOrAa He
3aBOANTb Yachl? Tak 1 XUTb B pas3BatoLLIKE MOCPean Neca, y YepTa Ha
porax, B Mexaymmpbe, KOTOPOe MHOrAA Ka3anoCb MHE YACTUMNLLIEM,
a uHoraa ranounHaumen. Ho Henb3s xe Tak Xutb Be4Ho. JlagHo — 1,
a kakoBo Ace C ee [EBATUMECSYHbIM XMBOTOM? A KakoBO pPebeHky,
KOTOPbIV TaK 1 HE POANNCS TOM HECHACTIMBOM OCEHHEW HOYbIO?

Mbl He pasroBapvBanu 06 3ToM. ToYHee, Mbl 06 3TOM MosYasu.

Kak-To yTpom Acs BbilLia BO ABOP, W 9 YCIbILLANA €€ UCNyraHHbIN KO-
POTKUIA KpUK. Bbibexan n 3amep. Bbino oT Yero 3amepeTsb. B AByx MeT-
pax oT xmbapkun cTosina necTHuua. MprcnoHeHHas K Heby.

9-T0 cpasy u He coobpaawn, 4To K Yemy. CTosi, 3a[ipaB rososy, 1
[VBUICS HA KOCbIE NepeKnaanHKK, yxoasiime 3a obnaka. 910 X Hano —
CTOUT 1 He nagaeT! [oToM ornsHyncs Ha Aclo — 1 nogyman To Xe
camoe. Ee nnuo 6bi110 Nog, LUBET rnasam, ceposatoe. TpsicyLmMmucs
pykamm oHa 06HMMana XMBOT U C YacoM CMOTpena Ha MeHsi. BoT Tor-
[a 1 9 BCMOMHWA CBOM JaBHME CoBa NPO YyA0BMLLE, KOTOPOE ChyC-
TUTCS C Heba.

— Hy ol M Tpycuxa! — 9 nbiTancs npuaath ronocy 6e33aboTHoC-
™. — [Momymaelub, neceHka. [la g ee cenyac! — W TonkHyn nectHuy
HOrOM.

Ta Hu ¢ mecTa. Acsi nonpoboBana pacluataTs ee pykamu, Ho 6e3 yc-
nexa. Kak 6yaTo nectHuua Gblia Hakpenko NpukpyyeHa Tam, HaBepxy.

— Waov B pom, — ckasan 1.

A 4TO 9 elLle MOr ckadaTb?

Mbl 3anepnmch 1 BECh [eHb NPOCUAENH, rnsas B OKHO. JIecTHMUA
ctosna. Mel HepaHMYany. To 1 Aeno MHE MepeLLMnach ToNACTas nana ¢
KOrTsIMU, KOTOPasi BLICOBLIBAETCS 113-3a TyH U NMPOBEPSIET IECTHULY Ha
MPOYHOCTb. A MOXET, NEPBbIM MOKAXKETCS XBOCT?

Acs coBCeM packniennach, ee Tpsacho. U, 4to camoe CKBepHOE, 3TO,
KaK B 3epkasie, 0TPaXasioCb 3a OKHOM: XJ1eCTas AOX[b, CBEPKanM MOSI-
HUW, BETEP LLUBbLIPS B OKHA MPUrOPLUHN INCTLEB. {1 U paHbLLe 3Ha,
yTo ACsl ynpaBnsieT 34ecb BceM — XneboMm, CONblo, KodenHbIMN OaH-
Kamu, cocesMu U NOroAo0i, HO He AiymMal, 4TO BCE HACTOMbKO Cepbes-
HO. Bnpoyem, B aToM 6bi1 11 ntoc. CBOMM NMosyoOMOPOYHBIM COCTOSI-
HMeM, 6NM3KUM K UCTEPVMKE, OHA HaKpyTWa Takylo HEMorody, YTo Hu
0[1HO yBaXxatoLLee cebst YyI0BULLE HE CYHYNO Bbl HOCA BHWU3 CO CBOMX
YIOTHbIX TensbIx 061aK0B.

K Beuepy cTano CoOBCeM HenagHo — 4TO BHYTPY XMbapku, 4To CHa-
pyxu. Acs opoxana, 1 s 06Hsin ee, 4Tobbl COrpeTh.

— Mol ympemM? — cnipocuna oHa.

— Hy yx ayaku! Tel MOXeLLb yMEPETb, TOMbKO eCNY 3aBEAELLb YAChI.
lMoka Bpemsi 30eCb CTOWT, Mbl XVBbI, AaXe ECNN AECATOK HyA0BULL, Oy-
[eT rNoAaTh Haln KOCTOYKM.

— Kro Tebe ckazan? — He nosepuna oHa.

— [a HukTo. — 9 moxan nnevamu. 9 NPOCTO 3HaN 3TO C Camoro
nepeoro AHs. Kak 3Han v 1o, 4To KoTa 30ByT Knskca, 4To 3a 1IeCoM
€CTb 03€PO0, a B 03epe pbiba. ATO 3HaHME MPOYHO CMAEN0 BO MHE. —
M notom, 51 He Ha3biBan Gbl 3TO CMEPTLID, — CKa3asl s, MOMOos4aB. —
OpvH pa3 Mbl yXe YMEPSIM — HO Ha CamoM [iefne NpocTo NepeLusun
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ctopga. KTo 3HaeT, Kyaa Mbl nepeaem, ecnv 3aBeem vachl? Moxer,
Tam GyneT ouepenHas xmbapka 1 o4epenHon nec.
— A MOXET OblITb, He OyAeT H1Yero, — NPoaoMKMIa Acs yrpsmo.
Korna oHa ycHyna, s A0CTas1 YHacuKN U3 ee CYMOYKU 1 CripsTan B Ha-
JexHoe mecTo. Ecnu, KOHEeYHO, MOXHO Ha3BaTb HAAEXHLIM MECTOM
CKPWMYYyIO MOJSIOBWLLY MOJ, IaBKOMA.

AyTtpom nponan Knskca. Yx kak Mbl, Ha 3aBUCTb COCEAsM, MOCBUCTbI-
BaNV 1 LLOKasIN, rPEMEN MMUCKO 1 LypLuany Gymaxkkamu, — Bce Bbiio
BrycTyto. KOT ncyes. A Ha rpsidHoli 3emne y xmbapku oTreyatanmch
4bM-TO OrPOMHbIE NATUMaNbIe crnepbl. Ha cteHe 6enenun ceexue Lapa-
nuHbl. Bor Mo, fa TyT KorTi 6osblue, 4em Moli Hox. Cyas no pa3Bo-
POYEHHOI M3ropoau, YyAOBULLE YLLINO B f1eC. A 3HAYMT, HaM COBATbCS
TyAa He CTowo, XOTs KoTa Bblo yXacHo xanb. {1 edBa coepxvsan
cnesbl, Y4TO Y roBOpUTL 06 Ace.

— Knakca! Kotnyek! — kpuyana oHa. [oTomM pelumntesnbHO nogHsana
C 3eMII1 KakoW-TO CYK.

— Kypa Tbl cobpanacb? — 9 efBa ycnesn cxBaTuTh ee 3a JIOKOTb.

— 3a Knsikcon! — 3asBuna Acs, 1 s XXMBO NpeacTaBun, kak pede-
HOK B €€ 4peBe rPO3HO Cxan kKynadku. [la yx, xeHwyHa-sovH! He nan-
KOV 3a6beT, TaK XMBOTOM 3aTOJIKaeT.

91 B3 CyK 13 €e PyK 1 Nerko nepenoMus.

— Ha gposa rogutcs. U noTom: Bpsig, v OH eLLe XKB.

— Ho Bapyr oH npocTo 3abnyaunca? — xanobHo nporoBopuna
Aca. — Bpapyr OH ceidac cuauT Ha aepese 1 30BeT Hac? Thl xe He
MOXeLLb 3HAaTb HaBepHsKa!

C COMHeHVeM NOrNSAEB Ha CBOM HOX, 1 MOXas niedamu. YTo xe, B
Nec TaK B Niec. 3a01HO MPOBEPUM, NpaB N s BblN HACHET YaCOoB U Ha-
LLIero Tak HasblBaemoro 6eccmepTus.

Cneppl HebecHoro Bu3uTepa Oblnv NyraioLLe KPaCHOPEUMBbI.

O6oapaHHas kopa Ha cTapbix AepeBbsix. C/IOMaHHbIE Ha KOPHIO MO-
nopble psabuHkM ¢ 06beeHHbIMU BepLLHaMK. Pa3buTble 1 nepeBep-
HyTblE KOPSrK. A MOXET, 3TO NPOCTO NOCh MK MeaBeab? A He BCTpe-
yan B HalLleM fecy 3Bepeli KpynHee 6enkv — HO ecim He BCTpeyan,
3TO XXE HE 3HAYMT, YTO UX HET?

Mbl WK No cnegam, ctapasich He LwymeTb. Bapyr Acs npuxana na-
new, K ryéam 1 ykasasna Ha O0sbLLOI BbIBOPOTEHb, 3aKMOaHHbIN e1o-
BbIMM nanamu. Ox, Kak He XOTeN0Cb MHE COBATbCS B 3TO HEM3BECTHO
ybe nexoéuie. Ho Aca Tak cMOTpena Ha MeHsl, YTO §, pacnpaBuB nie-
yn, aBrHyncs Bneped. OCTOPOXHO OTOABMHY OT BXOAA OHY €/10BYIO
nany, opyryo...

Korpga rnasa npvBbIKIIN K TEMHOTE, Mbl YBUENW B YriybneHun oe-
NIOCHEXHY!O LLIKYPY. He 3Hato, KTo 3T0 6bls1, HO OH FPOMKO COMEN U1, CY/s
Mo BCEMY, CNaIko cnas. M K orpoMHOMY ero 60Ky YepHbIM NSTHOM Mpu-
TKHYNCS 10 60NM 3HAKOMBbII KIyOOK.

— Knskca! — npowwunen g, mons bora, 4To6bl 6enbiii 3Bepb He NPo-
CHynCS.

A KOT CJIOBHO X[as, Koraa ero no3oByT. TyT Xe BblOPasncs K Ham 1
MPUHANCS TEPETHCA O HOTU. 9 CTOAN B pa3fyMbe, MEPEBOAS B3NS, C
6enoii LLKYpbl HA CBOW HOX.

Acs nokayana rosoBoi:

— Tbl yT0! Y HEe AEeTKMN BECHOI HAPOAATCS, HENb3s ee yomBaTh!

— Koro — ee?

OHa noxana nnevamu.

Mbl 3abpocanu Bxog, B 6epnory BeTkamu 1 nowwnv aomoi. Knsakca
CYAen Ha MOEM Mneye, Kak nyLImncTas YepHas Kypuua. Acs xe, XUTpo
B3rNIHYB, Ckasana:

— A moxeT, Tam cnuT kopoBa! M BecHoli oHa byaeT naBatb Ham Mo-
JI0KO.

— Kopoga? Cnyctunack ¢ Heba no NecTHULE, FPO3HO Mnopblyana 1
3aserna Ha 3umy B cnsuky? Tel B CBOEM yme?

— A KTO 1 4TO 31ecb BooOLLE B CBoeM ymMe? — npousHecna Acs
3alyMyMBO.

Mbl BEpHYNMCH K xnbapke. JlecTHULA 6oblle HE Kasanach 3/10Be-



wen — crosina cebe, NErkOMbICIIEHHO MPUCIIOHEHHast K obnakam. A
MOXeT... HeT, npaBpa: 3ane3Tb Ha HEGO 1 MOCMOTPETh, YTO TaM Ta-
koe? MoxeT, TaM CTOAT MeLUKM CO CHeroMm. Bcero-1o 1 Hago BbIChI-
naTb NapoyKy BHK3, YTOObI CABVHYTL C MECTA 3aCTPSIBLLYIO OCEHb.

9 nepesen B3rna Ha Acto.

— [HaBaii, naBaii, Tebe Xe Xo4eTcs, 9 BUXY, — YblOHyNach oHa. —
Tbl Bceroa 6bin 60bLIMM MaNbYULLIKOR, NIOOUTENEM NPUKITIOYEHWIA.

9 nogmurnyn:

— BbIrnsiHy 13 Halero noaganbyvka Ha BepXHMe aTaxu, BOPYr Tam
XMW3Hb NONyyLLe Aa neww nokpynHee? — B otBeT Acs kuBHyna. — Thl
BEeb CNPaBULLLCA TYT OHA HEKOTOPOE BPemsa?

— KoHeuHo, — ckagana oHa. — 1 mpvBbIkna CNpPaBASTLCS OAHA,
He BOJTHYWCS.

MaxHyB MHe pykoit, Acsi nobpena B xubapky, Knsikca nobexan cne-
[I0M. A 5 NOCTaBW HOTY Ha HUXHIOK CTYMEHBKY...

CrtpaHHble nioay, 60sTCs BbICOTHI. A BE[lb C BbICOThI HalLa XMW3Hb,
Mesikasi, CyeTHasi, BUAHa Kak Ha nafoLuke. BoH nec, TeMHble Uronoyku
COCeH, 03epo-kariesbka. Tam rae-To nockpunbiBaeT xnbapka-passa-
nowwka, rynaet Knsgkca n Acsi CMOTPUT B OKHO, rafas, BEPHYCb i 9. A
npasga — BEPHYCb Nn? MHOI0 0BNaaeno CTpaHHOE YyBCTBO, CIOBHO
Obl 1 He Moe. Tam, 3a obnakamu, NPATaNCcs HepasBedaHHbIN, COKPO-
BEHHbI MMP; MOXET, TaM XU N0, CTOSIN KPENKMe Aoma, Mo Mo-
psiM 6poamnun kopabnu; a MOXET, TObKO [AEePEBbS ChiNanu IMCTBY B
TUXVEe BOAbI 03ep W TOMbKO NTUYUIA KPUK paspaBancs Hag, NycTbiMu
npocTopamu. 4 Mor 6bl CTaTb X035MHOM 3TOr0 MUpa, AenaTthb, YTo 3a-
X04y, Beflb 5 CBOOOJAEH — Tak, KakK TOJIbKO MOXET ObITb CBOOOMEH
YMEpLLUIA YENOBEK; Y MEHS1 HET HU 0093aTeNbCTB, HU MPUBSI3AHHOC-
Tel, a Acs, OHa Be[lb NPUBbIKSIA CNPaBAATLCS OAHA, Tak OHa ckalana.

9 ocTaHoBwcs. MoTpsic ronoBoii. Mbicin-To Obin 1 Npasaa He MoW.
Y He 3Hato, KOMy B rofioBy NpuxoauT NofobHOe, HO S-TO Ha CaMoM
nene ayman nHave. Ml nyctb TOT BEPXHUIA 3a061a4HbIA MUP OCTaeTCst
[pYruM OTKpbIBaTENsIM, Kak HepPa3BEPHYTLIA NMOAAPOK Mof, HOBOrOf-
Helt enkoil. MoxXeT, KOMy-TO APYromy, TO I OAMHOKOMY 1 BecrpuioT-
HOMY, TO JIN aMBULMO3HOMY U JII0BOMBLITHOMY, 3TOT NOAAPOK MNOHa0-
6uTCa 6onblue. A — HeT, yxe He 60MbLLIOI ManbuuLka. S ycTanbli

Mapk KonTtyH

B3POC/IbIA YeNOBEK, KOTOPOMY HYXHbI [U1St XWU3HW TONbKO JIOM U ce-
Mb$1, W §14yTb HE 3a0blJ1, 4TO OHU Y MEHS ECTb.

Ob6ampast pyku, nepeckakreast Yepes CTyneHbKyY, 1 CnyCTUCs 1 Bbic-
Tpo nowlen B xnbapky. Movemy-To BAPYr TPEBOXHO ¥ TEMHO CTasio Ha
aywe. 9 octasun ACKO OIHY HEHa[o/rO — HO OHA-TO Aymana MHave.

CnaBa Bory, Acs 6bina Lena u Heepepmma. OHa craena 3a CTosIoM
1 flepxana B pykax 4To-To mesnikoe. Ee pecHuubl 1 ek Gbinv Mok-
pble. OHa NoCMOTPeNna Ha MEHs U3YMJIEHHO M BUHOBATO. A MOTOM S
ycrbllwan B TULUMHE TOHIOCEHLKOE, €€ CllbILUHOE TUKaHbe.

— 3ayem? — MpoCTOHan .

— be3 Tebs... — nporoBopua oHa 1 0TYasiHHO pacrniakanach, Bbl-
POHUB YaCKKN U3 PyK.

Ecnu 6 5 ymen nonpaensate HenonpasumMoe. Ho s He 6bin BosLLED-
HMKOM. [103TOMY 5 MOJ14a CHSI CO CTEHbI CBOW HYaChl U TOXE 3aBeS WX,
a MoToM cesl 3a cTon psaom ¢ Aceid. Ecnm yx pelunn 6biTb € Held, To 1
6yay, U ropy OHO BCe OrHem!

Acsi BCxmnbiBana, a 1 6bin Tak NpuLLnGIeH BCEM CYHMBLUMMCS, YTO
Jaxe He 6osnca ymmpatb. IHTepecHo, kak BOOOLLIE 3TO MPOU30aeT?
Mol ycHem? lNoTepsiem co3HaHne? Vinu rpsiHeT rpoM 1 BECb 3TOT MUP
NpoBannTCS B TapTapapbl?

— Cmotpun, — Bapyr npoilentana Acs.

7 cHauyana He NoHsAN, Kyaa CMOTPETb, U OHA ykasana Ha OKHO.

3a okHOM Len cHer. OH gaxe He Lwes, OH 6exarn, neten, Banus ryc-
ThIMU XJIOMbSIMM, 3acbinast TPOMUHKK, U Xnbapka pafloCTHO NMOCKPY-
nbiBana B NPEABKYLIEHNN KPacuBOli Genoi Lwanku.

Acsi B3rnsiHymna Ha MeHsl, 1 B ee rnasax 6osblue He Oblo BCENEHCKO
ckopOu. «Mbl xuBbI? V1 Mbl BCe elle 3neck?» — roBopun ee B3rngam. OHa
OTLUBbLIPHY/A Yackl M noJanack ObI0 KO MHe, HO BAPYr CXBaTuiach 3a
XUBOT. {1 nepenyracsi He Ha LLYTKY: TENepb B ee rnasax bbiia 60sb.

— Huyero He roBopu, — Benen g. — [locuaw, a nyyile noaexu, s
MUTOM.

Acsl KMBHYNa. 9 X0MHy ABEPBIO 1, CKPUMS NEPBLIM CHEXKOM, MOM-
yancsi Bokpyr xmbapku. M g1 6bin TBEpAO YBEPEH, YTO NOXWMAs COCEA-
Ka-aKyLlepka ye HaeBaeT NajbTo U C CaKBOSKEM B pykKax CreLumTt
MHE HaBCTpeYy.

Mocxobekuit Dom Kruzu

CETb MATA3SVUHOB
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I a3BUTUE FEHETUYECKON WHXEHEe-

pEeKoMeHayeT

3 afoaro A0 HacTynieHWUs HOBOW

3pbl IOAMN YXe yMenu nasnekaTtb Metan-
nbl U3 pPyL, KPacuUTb TKaHW, 06Xuratb
ravHy. OHW nbiTanucb 06BACHUTL Npe-
BpalleHne BelecTB B NpMpoLe, 1 310 B
KOHLEe KOHLOB MPWBENOo K 3apOXAeHUIo
XMMUK. 3Ta KHUra 06 NCTopUn XuMmm, o
COMepHNYecTBe 1 COTPYLHNYECTBE YeNo-
BeKa 1 npupoabl. Ang neten cpegHero u
cTapluero WKOJIbHOro Bo3pacTa.

pUK OTKPbIBAET NEepPCrekTNBbl USBMEHUTb
XM3Hb Yenoseka. MNocneacTens BHeape-
HWA 3TOM HayKM MOIYT OKa3aTbCs ropas-
00 6onee 3HaYMMbIMU, YEM pesysbTaThl
BCEX MPEXHUX Hay4YHbIX M TEXHOMOrMYec-
KMX MPOPbLIBOB BMECTe B3aTbIX. [JaHHas
KHUra nocesLeHa hpunocopCkM, CoLm-
afbHbIM, 3TUYECKMM, MPaBOBbLIM 1 OPY-
rM BOMPOCaM, BO3HMKAIOLLMX B CBSA3U C
pasBUTMEM FreHETUKIN YesioBeka
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XpeH

Y10 3a pacTeHue xpeH? XpeH — pacTeHne ceMencTBa KPeCTOLBETHbIX, POACTBEHHUK KanyCTbl,
penbku 1 ropyunubl. MecTo ero nponcxoxneHus HemdesecTHo. OgHM nccnegoBaTenn HasblBalT
CpeamnsemHomopbe, apyrne — IOxHyto Poccuio nnm Bocto4Hyio YkpanHy. Ho ceyac xpeH, Kynb-
TYPHbIA UM OAMYABLUMIA, BCTPEYAETCS NpakTUYeCKn BO BCEX MECTax 3eMHOro Lwapa, NpuroaHbix
ONS ero KynbTMBMPOBaHUS. B Halel cTpaHe pacTyT ABa BUAa XpeHa: 4epeBEeHCKUI U MYyNSBHUKO-
Bbll1, OH Xe Nyrosoii. JlyroBon xpeH — cnbupckoe pacTteHne 1 oTan4aeTcs oT AepeBeHckoro ¢gop-
MO NUCTbEB N 6ONlee TOHKMMN KOPHSAMU.

Kakue BewectTBa oH copepXxut? KopHu 1 nucTbs xpeHa 6oraTtel BUTaMmHoM C (ackopOMHOBOM
kncnotonn). Ero copepxanuve B 100 1 MONOA0ro KOPHA MOXET AOXOANTb A0 260 Mr, a B INCTbAX —
00 300 mr. Mo HackIWEeHHOCTN aCKOPOMHOBOW KMCOTOW XPEH YCTYNaeT TObKO LUNMOBHUKY U Yep-
HOI cMopoavHe. Kpome Toro, KOpHU XxpeHa coaepxar sutamutsl B,, B,, PP n donmesyio kncno-
Ty, caxapa (rnoko3y, ranaktody n apabuHosy), ¢pnaBoHOUAbI, KyMapWHbI, CarnoHWHbI, Kpaxmart,
CMoJibl U BakTepuumaHblin GepmMeHT nuaounmM. OvyeHb 6GoraTo pacTeHne MMHepasnbHbIMU Belle-
CTBaMU — CONsMU Kanbuus, Hatpus, pocdopa, Kanusa n Mmeam, a Takxke coeANHEHNIMN Cepbl.

MoyemMy xpeH ropbkuii? CBonM 0COOLIM BKYCOM XpeH 00s3aH rnnko3nay CUHUIPUHY, KOTOPbIA
NPUCYTCTBYET B COKE pacTeHus B BUAE Kanneson conn. CUHUIPpUH He UMeEeT HY BKyCa, HU 3anaxa.
Ho ecnu KopeHb XpeHa noTtepeTb M 06aBUTb HEMHOMO BOAbI UM pa3XeBaTb, B €ro KfeTkax akTun-
BUpyeTCs GepMEeHT MUPO3UH, KOTOPbIN BbI3bIBAET XUMUYECKYIO pPeakumio pacLLEnIeHNs rMnko3u-
na. Monekyna cuHUrpuHa, BOCNpUHMMas 0gHYy MOJEKYsy BoAbl, pacnagaeTcs Ha rnokody, bucysb-
daT kanua n cogepxawiee cepy abupHoOe ropynyHoe Macno (anannoBbin 3dup N30TUOLMAHOBOM
KNCOTbl). ANNIOBOE MAc/o 1 NpuaaeT XpPeHy peskuii 3anax, CNe3oTO4YMBOCTb 1 OCTPbIN BKYC.

Cnawe nu xpeH peabku? Peapka, Kak U XpeH, ropbka, npuyemM n3-3a Toro Xe CUHUIpuHa, KoTo-
pblii copepxat MHOrMe KpecToLBeTHble. Pasnarasichb, rnvko3ug obpasyeT He TONbKO FopYUYHOEe
Macsio, HO 1 caxap: Ha OfHY MOMNeKyny ropedn Mosnekyna cnagoctu. NoaToMy BHMMaTEeNbHbIN ae-
ryctaTop Bcerga oOHapy>XuT y XpeHa 1 pefibkv criaakosatbiii npuskyc. OfHako peapka CoLepXuT
ot 1,5 no 6% caxapos, a xpeH — He 6onee 3,2%, Tak 4TO MO CNALOCTU OH, KaK NPaBuo, peabke
ycTynaer.

Yem noneseH xpeH? bnarogaps apuUpHOMY ropynMyHOMY MaCly XpeH 3aHMMaeT NO4YEeTHOe MeCcTOo
B CMNCKE NeKapCTBEHHbIX pacTeHU. ANAnnoropymyHoe Macno — CUbHOE pasapaxatolliee coem-
HEHVe, N03TOMY B MasbiX 403aX CTUMYNUPYET AeATEeNIbHOCTb Xene3 Xenyao4HO-KULWEeYHOro Tpak-
Ta 1 NOBbILWLAET anneTnT. XpeH — XxopoLuee Xen4eroHHoe N MOYeroHHoe CpeacTBO, HO MCMOb30-
BaTb €ro B TaKOM Ka4eCTBE MOXHO TOJIbKO JOCTATOYHO 340p0BbIM ntoasaM. MNpu BocnannTenbHbIX
rnpoueccax B KMLIEeYHMKe, renatute 1 60JibHbIX MOYKax nydlle XpeHoM He fiednTbes. FopynyHoe
Macno n3gaBHa NMPUMEHSIOT Kak HapyXXHOe NeKkapCcTBO OT PaaukKyIMToOB 1 NpocTya. PaHblie Tep-
TbIA XPEH, CMELLAHHbIN C YKCYCOM, UCMOJIb30Basin Kak rOPYNYHNKN, TOHHEE, «<XPEeHOBHUKN». OgHa-
KO Hazo cobnogaTtb Mepy: B 60MbLUMX [03aX XPEH BbI3blBAET CUJIbHbIE 0XOr BMOTh [0 S3B.
M3oTmnoumaHaTbl, K KOTOPbIM OTHOCUTCS U al/IMIOBOE FrOPYMYHOE MAC/I0, CHMUXAIOT PUCK pasBu-
TUs onyxonen n obnagatT NPOTUBOMUKPOOHbLIM AelicTBueM. OHM OKa3biBalOT aHTUOKCUAAHTHbIN
addekT, TOpMO3a akTUBHOCTb depmeHTa umtoxpoma P450 u Bbi3biBas rmbenib NoBpexaeHHbIX
KneTok. XpeH noaaBfsieT POCT 30/I0TUCTOr0 cTadUNOKOKKA, KULWEYHOW Nanoyku, Bo3byamutens Ty-
6epKynesa 1 HEKOTOPbIX APYrMxX MUKPOOPraHN3MOB 1 3a[epXnBaeT pasMHOXEHNE BUpyca rpun-
na Tuna A. BogHbli HACTOM XpeHa MCNONb3YIOT Kak CPeAcTBO A/ NMOJIOCKaHUN, KOMNPECCOB U
NPUMOYEK NPU BOCMANEHMAX MONOCTU PTa U MIOTKN, HEKOTOPLIX KOXHbIX 3a6onesaHuax. B 6opbbe
C NaToreHHon MMKPOGbIOPOI y4acTBYET U TN30LUNM. AHTUMUKPODOHbIE CBOICTBA XpPEeHa MCMOJb3y-
IOT HE TOJIbKO MeOVKWN, HO N paynuTesibHble X035AMKN, 1,00aBNAa NTNCTbS U KOPHU XpeHa B CKOPOMop-
TAWMecs NPoayKTbl U CONeHbs. HacTom KOpHen XpeHa nnn mMasb 3 Coka XpeHa C MyKOW NPUMEHS -




0T A9 BbIBEAEHUSA BECHYLUEK, NATEH U YMEHbLUEHNSA Ype3MepHOoro 3arapa. Mackun ns xpeHa
1 96710K XOPOLUKN NPU BAMON 1N MOPUCTOM KOXeE.

Kak npaBuibHO roToBUTb XpeH? Npunpasy 13 XpeHa Haao roToBUTh Tak, YTOObI HE pacTe-
psATb ero nosie3aHole CBOMCTBA. [NaBHbIN BUTAMUH XpeHa, ackopbuHoBas KucnoTa, paspy-
LiaeTcs B M3MeSIbYEHHbIX KOPHSX 3@ Yac. opynyHoe Macno, npuaalroLliee eMy BKYC, TOXe
ObICTPO BbIALIXAETCS, K TOMY Xe OHO HeYCTON4YMBO K HarpeBaHuio. Knucnas cpepa sawmwaet
BuTamMuH C OT OKMCNIEHUS, HECKOJIbKO CTabUAn3npyeT neTyuyne COeAMHEHUS, HO MOXET 3a-
rMywnTb BKYC Npoaykta. Bce aTm 0Cob6eHHOCTM 1 onpenenunu npasuia NpuUroToBAEeHUs
xpeHa. KopeHb poc B 3emsie, MO3TOMY €ro Hy>kHO O4YUCTUTb. [lenaTb 3TO cTapatTCcs BCYXYO,
4TOObI HE «BbIMbIBaTb» BKYC, 1 TOMIbKO B KpaiHEM Crly4yae ornosacknBaioT NOL CTPYe Xonon-
HOW MPOTOYHOI BOAbI.

3aTem xpeH ObICTPO HAaTUPAIOT HA MENIKOW Tepke HEGONbLUMMW NOPLUSIMU U Nepeknaabl-
BalOT rOTOBYIO KalUWLy B CTEKJIAHHYIO nnn ¢papdopoByto 6GaHOUKY C KpbiLKoW. Ha aHo 3apa-
Hee HanMBaloT HEMHOIO XOJIOHOM BOAbI, HTOObI XPEH HE BblAbIXaNCs HAa OTKPLITOM BO34yXe.

HaTepTblil XpeH HYXHO pPa3BeCcTV A0 KOHCUCTEHLUW TyCTOW Kallu, U Aenatb 3T0 Jyylle
NOAKNCNEHHON XMAKOCTbIO. B KayecTBe nogkncnntens nogonayt uenpa avMMoHa, JMMOH-
HbI COK NN 1%-Hbli1 apoMaTU3NPOBAHHbIN YKCYC. 3aTEM XpPeH HEMHOro noacnawmBatT v
condaTt no Bkycy. MNepepn nogayer Ha CTON ero nosaraeTcs pa3BecTn CMeTaHol. OT0 1 eCTb
TpaauLUMOHHas npunpasa — PYyCCKUIA CTONOBLIN XpeH. K coXaneHuto, OH XxpaHUTcs He 6onee
8 — 12 yacoB, NO3TOMY €ro roToBAT HENOCPEACTBEHHO Nepes nogavyein Ha CTos.

YT106bI XPEH O0MbLUE COXPaHAN OCTPOTY, ero ctanu pasbasnaTb He JIMMOHHbIM COKOM, a
3%-HbIM YKCYCOM. ITU KyNMHapHble HOBLUECTBa Npuwan K Ham 13 Monbwin n benopyccuu.
OpnHako, Mo MHEHUIO 3HATOKOB, YKCYC 3arnylaeT «3abopuCcTOCTb» XpeHa 1 ero crnazkosa-
ThIi MPUBKYC 1 COOBLLAET €My KUCOTY U OCTPOTY. M03TOMy pa3BoanTb XpeH 3%-HbiM, a
0COBGEHHO 9%-HbIM YKCYCOM HEKOTOpblE KyNlMHapbl HE COBETYIOT. VI HM B KOeM crnyyae He
cnefyet HanvBaTb B TEPThIN XPEH ropsivylo BOAY — OH Cpasy BblAOXHETCS.

3aT0 XPEeH MOXHO CMEN0o Pa3BoAUTb YKCYCOM, €CJIN U3 HErO FOTOBAT HACTOMKW AN Meau-
LMHCKNX LLesien o Hapy>XHOro npuMeHeHus. B 9Tom cnydae BKYC He BaXeH.

M ewwe ogHO 3ameyaHune. YTo 6bl Mbl H/ TOTOBUIIM U3 XPEHA, ero Heo6X0AMMO HaTepeThb.
OT0 MyunTenbHas, Ho HemsbexHaa npouenypa. Ecnv ecTb BO3MOXHOCTb, €e cnenyeT no-
pyyaTb NPOCTYXEHHOMY YfieHy KonnekTuea. Noka oH 6yneT, ob6nmBaschb cnesamu, ObiaTb
3PUPHBLIM FOPYUYHBLIM MaCIOM, MSANLb, U NPOCTYyAa €ro NponaerT.

Kak npaBunbHO XpaHUTb XpeH? KayeCTBEHHbI CTOMIOBbIN XPEH MOXHO NPUrOTOBUTb TOJb-
KO N3 COYHbIX KOPHEWN. ECNN OHM 3aCOXHYT, UX y>XKe He HaTepeTb. KOHEeYHO, XPEH MOXHO pas-
MOYUTb, M OH CHOBa CTaHeT yrnpyrum, HO CBOI HEMOBTOPUMbIA BKYC yTpaTtuT. NMoaTomy Kop-
HU BaXXHO XPaHUTb NPaBUbHO. VX yKnaablBaloT Tak, 4TOObl OHU He Kacanucb Apyr Apyra, B
AWMK C YNCTbIM Neckom. Hannydwas Temnepartypa gna xpaHeHus ot 0 go 1°C npu oTHoCcK-
TeNnbHOWM BRaxHocTn Bo3ayxa 85—90%. Pa3 B Hegento necok cbpbi3armealoT BoAOW, 4TOObI
OH OblN1 YyTb-4yTb BI@XHbIM. TOrga XpeH COXpPaHUTCH COYHbIM U CBEXWUM B TeYeHune BCero
roga.

C KkakuMun npoaykTamMmm covyetaeTtcsa XpeH? [10CKONbKy XPEH HECTOEK K HarpeBaHuto, ero
NnoaalT TOJIbKO K X0NoAHbIM 6toaam nnn xe nob6aBnsoT B TeMble COyCbl U 6aoaa Henoc-
pencTBeHHO nepef nogayei Ha CTos.

XpeH — TpaauumoHHas npunpasa K pbibe, 0TBapHOW, 3a/IMBHOM U KOMNYEHOW, a Takxe K
pbIOHBIM Nporam u kynebsikam. PaHblle Ux He MPUHATO Oblo pasorpeBaTb, U OCThIBLUNE
NUPOrn enun XonoAHbIMU. XpeH No BKYCY UAeaNbHO NOOXOAUT K XUPHbIM npoaykTaMm. Celivac
ero nojatoT K 6udLITEKCy, a B kKa4ecTBe NMKaHTHOWM 3anpaBky A00aBNSIOT B OBOLLHbIE cana-
Tbl. HaBepHoOe, HblHEeLWHWIA cnocob noenaHuns xpeHa;ﬁe BMNOJSIHE TPaAVUMOHHbIN. Ha Pycu
KYCKV HE Makanu B XpeH, a OTNPaB/ia/in Npunpasy BAGEOHKY KYCKY, YXe Clerka npoxesaH-
HOMY, HO eLLe He NPOri04YeHHOMY. Tak MOXHO 6bif0 GE3-HENPUATHbLIX NOCNAEACTBUN CbeCTb
[0BOJIbHO MHOMO XpeHa 1 BO BCEl MOMIHOTE OLLYyTUTb ero BKyCOBOM OyKeT.

. Hatanba PyukuHa
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NMuuwyT,yTo...

...IIPEICTABJICH aJITOPUTM pacyeTa Imapamer-
POB MaHEBPOB, 00ECITEUMBAIOIIMX «OTHOCK -
TeJbHOE» IMOJAepKaHue KOHGUIypaLuun
CIIyTHUKOBOM CUCTEMbI Ha KPYTOBBIX OpOM-
Tax («Kocmumueckue nccienosanusi», 2009,
T.47, 0 1, c.48—54)...

...MU3TOTOBJIEH MUHU-3aBOJI, 3aHUMAIOLIUA
TJI0MIa/b 2,5 Ha 6 M, KOTOPBIN Tiepepabathi-
BaeT U3HOIIEHHbIE aBTOMOOUJIbHbBIE IIIMHbI
B MEJIKOIMCIIEPCHBII TTOPOTIIOK («DKOJIOTHS
M IpoMbllIeHHOCTh Poccun», 2009, 0 1,

3

KOPOTKME 3AMETKHW

c.4—5)...

...TTOBBIILICHUE TEMITEPAaTyPhl B 30HE CKUTa-
MeHen)Kep c Osepa VOGGFOH HMSI TTOMYTHOTO Tra3a UCHOCO6CTBy€T pocty

COCHBI 00BIKHOBEHHOM («DKousorusi», 2009,

. . 01,c.3-8)...

B cepenuHe nsiTunecsTeix amepukaHckuii catupuk Iappucon Keii-
JUTOp Tipuaymai cMmenrHoit Mup. Ero oduratenu Hacessin 6epera ...JUTS1 IPEIOTBPANICHHUSI TI1I00aTbHOTO T0-
o3epa YoOeroH u OblIn, Kak Obl TOMSITYE BbIPA3UThLCS, BpyHUIIIKA- TEIUICHMSI MTPeUTarajioch, B YaCTHOCTH, BbIO-
MM C 3aBBIIIIEHHOW CAMOOILIEHKO, TO €CTh A CTBOBAIM T10 MPUH- pocutb B KocMoc 600 ThICSIY TOHH CEpOCo-
LMY «CaM ce0sl He OXBAIUILIb —— HUKTO TeOsT He TMOXBaIUT». MyxX- AepxKalnx aspo3ojieil, 0TpaxajmuxX
YUHBI TaM Bce ObUIM KaK Ha ITOA00p, 1 XKEHILMHbI IIPeKpacHee BceX conneunoe usnyyeHue («I[lousoBenenue»,

B MUP, HY a IeTM — TaK MpocTo reHuu. C Tex mop TepMuH «3hdeKT 2009, 11 2, c.134—143)...
o3epa YoOeroH» BOIIIeT B COLIMATIOTMUECKYIO TTPAKTUKY JIJIsT 0003Ha-

...BIIepBbl€ MPOBEIEHO 00IyUyeHUEe OEpUILIOB
yeHus 00l11IecTBa, KOTOPOE TIOTPsI3JIO0 B JIECTHU.

FaMMa—paﬂI/IaHI/Ieﬁ OCTAaHOBJICHHOTO p€akK-

Mmenno atot apdext mpodeccop Ckot Lladep co cBoeit oMol - TOpa C LEJIbI0 MPUAAHUS UM IOBEIUPHO-
Huueit Paiiuen Xeiic n3 ynuepcuteta KOTbI 1 pelvim IpuMEHUTD LIEHHOI OKPACKH, MPH 3TOM TOJIY4eHbI 06-
JIJIS1 OOBbSICHEHUST BBICOKMX 3apa00TKOB PYKOBOAMUTEJIEH KOMIIAaHU PasIbl pasINUHbBIX LIBETOB 6¢3 HABEICHHOI
(«The Journal of Financial Economics» 3a mapt 2009 rona). B ca- akTnBHOCTH («Heopranuueckne marepua-

MOM JIeJie, B CBSI3M C pa3pasuBIInMcs oceHbio 2008 roga Kpu3rucom ael», 2009, 1.45, 112, ¢.199—204)...
JECTBUSI PYKOBOAUTEJICH KOMIIAHUIA BO BCEM MUPE BBITJISIIST ca-
MOYOUICTBEHHO: HE CMOTPS Ha TO, UTO UX CTAPAHUSIMU KOMITAHUU
JIOBEJCHBI 10 PA30PEHUSI U BICTPOUJIMCH B OUEPEIb 3a TOCIIOAIEP-
JKKOIi, OHUM TIPOIOJIKAIOT IUIATUTh cebe 6ACHOCIIOBHBIE 3apILIaThl U
npemun. UTo, eCTECTBEHHO BbI3bIBAET HETOJOBAHUE Y IIPOCTHIX FPaX-
JIaH B COOTBETCTBUU C MAKCUMOIi BBICOLIKOTO: «y UX JIEHET KYphl HE

....HanboJiee MepCcrneKTUBHBIM METOIOM IKC-
MMepUMEHTAIBHOM TOCTaBKU FeHETUICCKOTO
MaTepurajia B HEPBHbIC KJICTKU IIPEACTABJIAIOT-
CsI TPAHCIIOPTHBIE CUCTEMBI, TTOJIYYCHHBIC Ha
OCHOBE JICHTUBMPYCOB, B ToM yucie BUY
(«KypHaJt BICIICiT HEPBHOI IEATEIIEHOCTI»,

KJIIOIOT, HY a Y HaC Ha BOJKY HC XBaTacT». 2009, 1.59, 0 1, C3—]4)

OKa3bIBaeTCsl, B 9TUX IEHCTBUSIX €CTh TIIYOOKNI 9KOHOMUYECKU I
cMblc. [Ipearnonoxum, HaiMeT KOMITaHUSI PyKOBOIUTEISI U TTOJI0- ...CBETOUYBCTBUTENbHBII Gesiok ChR2, oH
KUT €My TOIOBOM OKJIaIl B KaJIKWI MUJUIMOH AoJutapoB. Kak 31o Boc- e KaHAJIOPOAOIICHH 1 MEMOPaHHbIil pPO-
MPUMYT MoKymnareau akiuii? OHu cpasy pellar, 4To 4eJIoBeK, CO- JONCHH, HAWJICHHBIIA B 3€JICHBIX BOLOPOC-
[JIACUBILMICS pabOTaTh 3a CYIIMe KOIEWKH, BPSII I 00JIagaeT He- JIAX, IOMOXET BBIABIATD CTPYKTYPY HEMPO-

HOB KOpBI TrosioBHOro mosra («Nature»,

6 7 it. 1 Boo6 §
obxonnMoii kBanudukauueii. M Boob1ue, KOMIaHus, He CIIOCOOHas 2009, T.457. © 7233, ¢.1055, 1142—1145)...

HAHATDb KOI'0-TO CTOALLICIO CTOUT HA 'PAaHU PA30OPCHMUSI. Pemus Takx,

OHU TIePEeCTaHyT MOKYMAaTh aKIIMU CO BCEMU BBITEKAIOIIMMU TTOCIIE/I- ...Ha apKTUIecKoM apxumnenare CBaaboapi
cTBUsiMU. MIHOe f1eJ10 OKJ1a B COTHIO MUWUIMOHOB, TYCTh JaXe BCe HaiineH yeper 15-MeTpoBOil XUIHON MOp-
3HAIOT, YTO O9TOT PYKOBOJAMTEJIb HU HA YTO HE CIMOCOOEH: KOMMaHMUSI CKOM penTuiuu Bo3pactoMm 147 MJIH. JIeT;
cTabuiibHA, ee aKIMU CTOUT MoKyrnaTh. M MoXeT Tak CJIoXUThCS, MPE/NOIaraeTcsi, YTO 3TO A0 CUX MOP HEU3-
YTO OT MPOJAXU aKIMil yAacTCs BbIPYUUTh ropasno 0osiblie, yem BECTHBIN BUJ TuiMo3aBpa («New scientist»,
ITOIIIJIO HA 3apIuiaTy pyKoBoauTeas. BoT Tak, 1bCcTs camuM cebe, 2009, 1 2700, c.5)...

KOMITaHUHM U CTAPAKOTCA IMPECAOXPAHUTLCA OT KpU3uca.
...BbICOKAas (bCHOTI/IHI/I‘{eCKaﬂ IJIAaCTUYHOCTDb

OpraHu3MoOB MOXET Ccroco0CTBOBATH 3BO-
C.MotbLisieB
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MuuyT,yTo...

JIIOLMK, KOMIIEHCHPYST HEeOJIaronpusITHRIE B
KOHKPETHBIX YCIOBUSIX MyTallUM ¥ TEM Ca-
MBIM II03BOJISISI UM COXpaHUThCs («2KypHai
ob1eit 6uosoruus, 2009, 1.70, 11 1, ¢.3—9)...

...M3 TPYIHOTO MOJIOKA 3/JOPOBBIX KEHLIUH
BblaesieHbl Oudunodakrepuu u ux JHK,
MOATBEPXKIEHO, YTO UMEHHO TPYAHOE MO-
JIOKO CITY>KUT UCTOYHUKOM MUKPODIOPHI,
3aceasloleil KMIeYHUK MJaJeHla
(«Applied and enviromental microbiology»,
2009, 1.75, 11 4, ¢.965—969)...

...pacro3HaBaHue TFOPbKOTO M CJIAIKOrO
BKYCOB, a TAKXKE BKYCa «yMaMU», IIPUCYILLE-
ro L-rnyramaty u L-acnapraty, npoucxo-
JIAT 3a CYET TPAHCMEMOPaHHBIX OETKOB-pe-
LIETITOPOB, a COJIEHOTO M KHUCJIOr0o — C
ITOMOIIBIO MOHHBIX KAHAIOB WJIM TPAHCIIOP-
TepoB («buoopranunueckasi xumusi», 2009,
1.35, 01, ¢c.5—14)...

...TPUTJIMLEPUIBI 00JETTUXOBOTO Macia co-
JIepKaT paavKajibl MaJbMHUTOJIEUHOBOM
KHUCJIOTHI, U 110 3TOMY MIPU3HAKY, a TaKkKe
10 COCTAaBy KAPOTUHOUIOB, MOXHO OTIpe-
JeJISITh MOUTMHHOCTD Macjia METOI0M 00pa-
1meHHo-ha3zoBoir BOXKX («Xumuko-dap-
MaleBTUYEeCKUIA XypHai», 2009, 1.43, (11,
c.33—36)...

...TIOJIOXKUTEbHOE OTHOIIIEHUE K HayKe Y
CTYIEHTOB pa3BMBAETCS MapalieIbHO C
opMupoBaHreM UX COOCTBEHHBIX HCCIIE-
JloBaTeIbcKUX HaBbIKOB («Ilcuxonornuec-
Kkuii xxypHan», 2009, 1.30, [ 1, c.14—31)...

...TIperaparsl POTUB MUPOTLIa3M03a cobak,
colepxaliue MMUI0Kapo, HapuMep UMH-
JI0OCaH, MEHEee TOKCUUHBI JIJISI SKUBOTHOTO,
4yeM TMPOM3BOAHbIC IMMUHALICHA alleTypara,
Hanpumep 6adenmn («Betepunapusi», 2009,
12,¢.30—32)...

...MICCIIeIOBaHbI U3MEHEHUSI POCTa, COEP-
JKaHUS OEJIKOB, caxapoB U (POTOCUHTETH-
YECKHUX MMUTMEHTOB B JIMCThSIX KUTANCKOM
KaIlyCThl, BEIPALIIMBAEMOIA 1Ol CBETUJILHIU-
KOM M3 CUHHMX M KPAacCHBIX CBETOAMOIOB
(«®usuonorust pacrenuii», 2009, 1.56, U
1, c.17=26)...

...MCCJIEOBAHUSI PA3JIMUHBIX BUIOB JIETY-
YuXx MbIIel B mronbHsIx Camapckoit oba-
CTH MOKa3aju, YTO OJHU BUJIbI TPEAMOYUH-
TAalOT 3UMOBATh TpyINIaMu, APYrue —
nooanHouke («M3sectust PAH. Cepust 6uo-
Joruueckas», 2009, 1 1, ¢.88—94)...

XypoxHuk C.Aepraves

o

Monb3a OT ypaBHUIOBKU

JBaauath jieT Ha3aa ObLIO MOJHO CIIOPUTD: MPUCYLIAS COLUUATU3MY
YPaBHUJIOBKA — XOpolIo uiu rmioxo? [Tomapisioniee 60JbILIMHCTBO
xkuteneit Coperckoro Cor3a pelunio, 4To 3To Jubo II0X0, J11bo
OUYEHb TJIOXO0, MOCKOJIbKY OTCYTCTBYET MOTUBALIMSI XOPOLLIEro Tpya.
A 6e3 Hee — Kak pa3BuBaThcsi? MHOE 1e/10 KOHKYPEeHLUS, KOTIa Kax-
JIbI TOJKEeH ObITh B MEPY CUJT KOHKYPEHTOCTIOCOOHBIM, a €CJIM CUJI
HeTy, TO cJieflyeT OCBOOOIUTD JOPOTY OoJiee yCMelHbIM, 1a TTOXX1Bee,
4YTOOBI HE 3aTOMNTAJIHU.

3a npotiueniiee BpeMsi IbIM TOTAAIIHUX UIE0JOTUYECKUX CPaKEHU I
pasBesiyics U T1a3aM CTOPOHHUX HabJtoaTe el OTKPBIICS MOTyUrB-
wmuiics neizaxk. OH okazajcs CTOb YAUBUTENbHBIM, YTO TIpodeccop
HortuHremckoro yHuepcuteta Pudyapn YUIKUMHCOH U €ro KoJuiera
u3 Mopkckoro ynusepcurera Keirt [TMKKETT HANMCATIN KHUTY, B KO-
TOPOIi MOMBITATUCh OTBETUTh HA BOMPOC: YeM Pa3InyaeTcsl KU3Hb B
001IECTBE C YPAaBHUJIOBKOM U C BLICOKUM COLIMATIbHBIM HEPABEHCTBOM
(areHtcTBO «Anbdalanuneo», 2 mapra 2009 roga)?

[TpoaHanu3upoBaB MOJOKEHUE €] B pa3HbIX CTpaHAX, OHU TIPUCTY-
MWK K pacyeTaM 1 BbISICHUJIM UHTEPECHYIO neTaib. Hanpumep, eciu
Obl OpUTAaHCKOE O0ILIECTBO ObLIO CTOJIb XK€ OJHOPOIHBIM, KaK SIITOHC-
Koe, hUuHCKOoe, HIBEeICKOe UM HOPBEXKCKOe (a BCeM U3BECTHO, UTO
cpeau O6oraThix CTpaH 3Ta YETBEPKa BbIALISIETCS KaK pa3 CBOei ypaB-
HUJIOBKOI1), TO YPOBEHb JOBEPUS MEXIY JIOAbMU BHIPOC Obl HA JBE
TPETHU, HACUJIME B CEMbE COKPATUIOCH HA 75%, a IPaBUTEILCTBO €€
BeJMYECTBA BMOJHE MOTJIO Obl 3aKPbITh OOJIBLIMHCTBO TIOPEM B BUILY
OTCYTCTBMSI 3aKJTIOUeHHbIX. Kpome Toro, KaxKIblil TpYy>KEHUK MOTYyYr
ObI BOBMOXHOCTb OTIIBIXaTh CEMb HeJle/b B ToAy 0e3 yiepoa 11l 9K0o-
HOMMKM CTPaHbl U CBOETO 0J1arocOCTOSIHUSI.

B HepaBHBIX ke 0011eCTBax pa3IuyHble (POPMbI HACWIKsI, OOJIbILIAS
MPOIOJIKUTENIBHOCTD pabOUEro THS U CBSI3aHHOE ¢ Hell TepeyTomie-
HUe, 3arpsi3HeHNEe OKpYxKalollieil cpelbl U Mpouyre paKTopbl HeOIaro-
MOJTy4HsI TOJIKO YCUJIMBAIOTCS TI0 Mepe OTHAJIEHUST OT IPUHLIMITIA ypaB-
HWIOBKHU. U Bce 3TO HEOIAronpusiTHO CKa3blBa€TCs HE TOJIBKO HA Oe/-
HSIKax, HO 1 Ha OOTaThIX, KOJIb CKOPO UM MTPUXOAUTCS XKUTh B OTHOM U
TOM Xe€ 00l1LIeCTBE.

PesynbTaThl COOCTBEHHBIX HAOIIOAEHUM 1 PaCCyKIEHUI TaK Imopa-
3WJIM aBTOPOB MCCJIEIOBAHMS, UYTO OHU OocHOBaM POH/I paBeHCTBA, O
JeSITeIbHOCTH KOTOPOTO MOXKHO Y3HaTh, 3aiiisg B MHTepHET 1o aapecy

http://www.equalitytrust.org.uk/.
C.Anodenec
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AJIEKCERO, Bonipoc u3 ntepHeTa: Toavko yumenHas
macca seujecmea Cuxoma-Aaunckoeo memeopuma co-
cmaeasem 27 MOHH, a 00Was mMacca 8vlnasuleco geuje-
cmea oyernusanrace 8 70— 100 monn, nosmomy Hem Hu-
Yeeo He@O3MOJNCHO20 68 MOM, YMO UHMepPHem-Maza3uH
npodaem eeo namuepammossvie paemenmeol; opyeoe deno,
Ymo Mazu4eckKumu ceolucmeamu oHu 6psad au obaadarom.

J.C.BEPE3MHOW, Caunxr-Iletep6ypr: Mepy-can-
dup, oH dce manzaHum, — NPO3PAUHAS PA3HOBUOHOCMb
uousuma, Ca,Al(SiO,)(51,0.)O(OH), a «obbiunbLil» cu-
HUll cangpup — 0KcuO attOMUKUS ¢ NPUMECIMU MUMAHA
u Jcenesa.

A.M.CEMHALLKOW, Mocksa: O3a30Hbi — coedute-
Hus euda R’ NHN=CRCR’=NNHR”, ede R — opeanu-
yeckue paduxanvl uru H; obpazosanue 03a3onos 6 kaac-
cu4eckoil OUOXUMUU UCHOAL3YIOM NPU UOeHMUGUKAUUU
yeneeo0os.

B.A.PYIIAKOBY, Tsepb: Cunmemuuecxkas eymmanep-
uq — Gonee y3K0e NOHAMuUE, YeM CUHMEeMU4ecKull Kay4ykx,
mak Haswvlearom moavko mpawuc-1,4-noauuzonpen, moeda
Kak Kayuyku Oviearom, Hanpumep, U OymaoueHo8biMu.

P.B.BACUJILEBY, Anexcanapos: «Hykaud» u <«uso-
mon» He 6ceeda MOJNCHO ynompebaimo KaK CUHOHUMbL;
HYKAUO — COBOKYNHOCHb AMOMO8 ¢ 00UHAKOBbIMU 3HA-
YeHUuAMU 3apa0a A0pa (HUcAoM npOMoHo8 8 A0pax) u mac-
€08020 uucaa (CymMMmoll yucena npomoHo8 U HelimpoHos);
HYKAUObl 00H020 21eMEeHMA ¢ PA3HBIMU MACCOBLIMU HUC-
AGAMU HA3bIEAIOMCS U30MONAMU.

A.JI.LKOHOBAIJIOBY, rop. Bugnoe: Ymob6st coeaamo
Yeonb 045 pUuco8anus, 6epmuKaibHO HOCMAGbMe 8 KOH-
CepeHyI0 OAHKY OvUUjeHHble OM KOPbl NPYMUKU U8bl, Oe-
pesbl, opexa, NPOMedNCYmKU 3acbinbime CYXum necKom;
OaHKy 3axpoiime, 00Mazicome 2AUHOU, 0CMABUE HeDO0Nb-
woe omeepcmue, u gedume obdcue npu memnepamype
300°C 3—5 uacoe, noka u3 6auxku He noiidem cu3zviil Obl-
MOK; nocae 00jcuea 6ankKa 00AJCHa CYmMKU OCMbl@ams.

B.B.MUXAJIbCKOM, I'pemsunnck, [lepMmckuii
kpaii: Ileped cpezanuem yedpvl aneabCuH, AUMOH UAU
epelinghppym pekomeHoyom nomvims X0A00HOU 8000U, a
3amem ownapumes — mo2oa ee npouje 6ydem cpe3amb,
He 3axeamolgas 6en020 NOOKOPK0B0O20 CA05.

H.O.AJEMEHYYKY, Nyoua: Hanpaxcenue paspsoa
anekmpuueckoeo yepa Electrophorus electricus moocem
docmueams 650 6onbm, u ¢ 3MOi MOUKU 3PEHUSL «IKCHE-
pumenm», onucanuwlii 8 « Mexanusme epemeru» I.JI1.On-
ou u A.Banenmurnosa, 603moduceH.
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NiMa3Hoe CepAue B LIKype HOCopora», «opraHnyeckas nna-
TUHa» — Tak 06pasHO Ha3bIBAIOT 3ameyvaTesibHblIi MaTepu-

a C YHUKaJIbHbIMU PU3NKO-XMMUYECKMMI CBOCTBaMM — NonnTeTpadpTop-

aTUNEH, unu GToponnacTt, 60MbLLE N3BECTHbIV NOL UMEHEM «TE(DIIOH>.

TednoH 6bin nonydeH cnyyanHo BecHo 1938 roga B CLUA. Bnpouyewm,
CNy4aHOCTb B XUMUN — 3TO HEYTO BoJbLUEE, YEM MPOCTO CTEYEHNE 00-
cTtoaTenbcTB. [lepBooTKpbIiBaTENEM TedsioHa CTan ydYeHbln-XumMmnk Pon
[MnaHkeTT 13 Hay4HOW NnabopaTopun amepuKaHCKOM KoMnaHun «[tonoH»
(Du Pont), BcemrpHO n3BeCTHOro NnponssoauTens nopoxa. lNnaHkeTT pa-
60oTan ¢ pTopcoaepXKaLlLMMIN ra3amMmu U ogHaxapl 3abbln 6aiIoH ¢ oxiax-
OEHHbIM TeTpadTOPITUIEHOM Ha CKNage, rae OH Mnposiexan BCIO HOYb.
YTpom, K CBOeMy yaMBneHuio, MnaHkeTT o6Hapyxui, 4To rasa B 6annoHe
HET, a [HO MNOKPbITO MaTOBO-6esbiIM BOCKOO6Pa3HbIM MOPOLLKOM. YTO nNpo-
nsowwno? MNop BO3AENCTBMEM AABEHNS U HU3KOM TeMnepaTtypbl ra3 no-
NIMMEPN30BasICs 1 NPeBPaTUICS B NONNTETPA(DTOPITUNEH.

HoBoe BeLLEeCTBO M3YMWIO YHEHBLIX — OHO 00134a10 YHUKASIBHON XUMU-
4YECKOW CTOMKOCTbIO, MPEBbILLAIOLLEN CTONKOCTb 611aropoaHbIX METaIOB.
KunsyeHue B «LLapCKoM BogKe» (CMecu COSSIHOM 1 a30THOM KUCOT), BO3-
[EeNCcTBNE KOHUEHTPUPOBAHHBIX LLIENOYEN U KUCOT U Aaxe Takux XUMUN-
4eCKnX arpeccopoB, Kak rasioreHbl, He paspyLianu ero. Ho rnaeHblIli clop-
npu3 6bin ele Brnepean. Okasanock, 4To HOBLIN NoAMMep 0b6nanaeT Kpam-
He HU3KUM KO3DOULIMEHTOM TPEHUS 1 HYNEBOI afare3noHHOM CoCoOHO-
CTbIO (TaK y4eHble Ha3blBaOT CBOMCTBO NPUAVNATL K APYrM MaTepranam).
K Hemy He NpuAMnaeT HMYEro — OH HEOObIYAMHO CKOb3KMIA!

Yyno-matepuan Obin 3anaTeHToOBaH Nof, Ha3BaHNeM «TedoH» U HEMEL -
JIEHHO 3acekpeyeH. NepBoHavanbHO ero NPUMEHSAN B BOEHHOW MPOMBbILL-
JIEHHOCTU: UM MOKPbIBANN NyIn 1 Ayna Opyauii, YTOObl YMEHbLUUTb Tpe-
Hue. TonbKo Yepes AecsaThb NeT, B cepeamHe 50-x rogoB NMpoLuioro Beka,
MUp no3HakoMuncs ¢ TednoHoM. VI3 Hero genatoT NoALIMAHMKA, MOpLLU-
HEBbIE KOJbLA, 3NEKTPOM30SIALMI0O — N3 BCEX U3BECTHBIX KOHCTPYKLIMOH-
HbIX MaTepranioB KOIPPULIMEHT TPEHUS CKONMBXEHMS Y TedioHa HAMMEHb-
wnii. Ha kocMmnyeckom kopabie MHOropasoBoro UCrosib3oBaHus «Komym-
Ous» aneKTpuyeckme cxembl 3aliuileHbl TedsIoHOBON nsonsauuein. CoTHU
KNIOMETPOB HEDTSAHBLIX TPYOOMNPOBOAOB BbICTNAHbI TEDIOHOBOWN MAEHKON.
TednoHoBbIe TKaHW (CnyieTeHHOe CTEKSTIOBOSIOKHO C ABYCTOPOHHUM Ted-
JIOHOBBIM MOKPBITMEM) UCMONBL3YIOT A/ KPOBEb O0JbLLOM NaoLwaan (Ha-
npuMep, KpbiLln CTaAMOHOB). N3 TednoHa oenatoT Takke NCKYCCTBEHHbIE
CyCTaBbl, B KOTOPbIX MPaKTU4ECKM MNOMIHOCTLIO OTCYTCTBYET TpeHne. Cmaska
C MenkoamcrnepcHbliM TedsIOHOM NO3BOJAISIET TPYLUMMCS METalNINY4eCKNM
netanam GyHKUMOHMPOBATL A0Nr0e BpeMs faxe npu nosiHOM OTkase cMa-
304HOI CUCTEMBI.

Ewe ogHa cyacTnvBas cnyy4aiiHOCTb Jana HOBOE Harnpae/ieHne npume-
HeHuo TednoHa. PpaHuysckuii pusmnk Mapk Mperyap, noouBLLWIA Ha O0-
cyre noBUTb pbIBy, peLlna NoKpbITh YAOUKY TEPIOHOM, YTOObI OHA Nerko
packnagpiBanacb. [1ony4mnock kak Hafo: U necka ckonb3una, N KoneHa
yOouKM He 3aepanu. Torga emy (Mnuv ero nobsawent cynpyre) Npuwio B
rosioBy HAHECTWN 3TO MOKPbITUE HAa CKOBOPOAKY, YTOObI Y/IOB HE Npuropan
npw xapke. Peaynbtar npes3owen Bce oxuaaHusl. MoxeT ObiTb, 9TO Ne-
reHga, HO AOCTOBEPHO M3BECTHO, 4TO B 1956 roaoy M.[peryap nony4un
naTeHT Ha HEenpuroparoLLylo CKOBOpPOAy M OcHoBan ¢pupmy «Tedanb»
(Tefal), koTOpas cTana BbiNyckaTb NOCYAY C aHTUNPUrapPHbIM NOKPbLITUEM.
BoT yxxe noneseka TedioHoBas nocyda padyeT XO3sieK NErkoCTbio B 06-
paLleHMM (HUYEro He MPUropaeT, MOXHO XapuTb No4TN 6e3 Macna, Benu-
KONEMHO MOETCS), @ HAC — BKYCHENLUNMU CbIPHUKAMW, PYMSAHBIMW MUPO-
ramMm, KapTOLLIKOWM C XPYCTSLLEN KOPOUYKOW.

TednoHOBOE NOKPLITUE HAHOCAT HE TOSIbKO HA MOCYAY, HO U Ha KOBPbI U
nokpbiBana. A 4sis NoNynsapHbIX Cenyac LWTopP Xano3n TedsioH NPOCTO He-
3aMEHVM: OH JenaeT UX KPacuBbIMU 1 A0NroBeYHbIMU. MonpobyinTe Kan-
HYTb Ha Takylo LUTOPY YeM-HUbYab Kpacsawmm, Hanpuvep kode. Huyero



CTPALLUHOro HEe CIY4YNUTCS: CMaxHUTe Kanesb-
Ky W yBMAWTE, YTO OT HEE He OCTasIoCh U Che-
na. C TednoHa 6ykBasibHO, Kak C rycst Boaa.

Y nocyabl ¢ TeDNOHOBBLIM MOKPLITUEM
€CTb OZIMH HEeOCTaTOK, O KOTOPOM Npeayn-
pexaaloT NPoOU3BOAUTENN: OHO He obnaaa-
€T 60J1bLLOM MPOYHOCTLIO, MO3TOMY NEepPeBo-
payvBaTb KOTMETbl, MelwaTb KapTOLUKy U
NpPOoBEepPsSiTb FOTOBHOCTb NMpOra Haa0 MArkm-
MU OEPEBSHHBbIMU UM MIAaCTUKOBbLIMU J10-
natkamu. Ecnu pesatb MSICO NPsSIMO Ha CKO-

BOpOAE, TpeLmHa rapaHtTuposaHa 1 tedso-
HOBBIM C/IOM CPagy Xe Ha4yHEeT KPOLUUTbCS.
CoBceM CKOpO NpuAeTcs nokynaTb HOBYIO
CKOBOPOAY.

A B MarasuHe CKOBOPOAOK Tak MHOIO, Y4TO
rnasa pasberatotcs. Kak HaiTu cpeam HuX
nyywyo? CnewumanncTsl COBETYIOT BblibpaTh
CKOBOPOAY C YTOLLEHHbBIM LLEPLLABbIM MO-
KpbITVEM BHYTPY W MAEaIbHO MIOCKUM OHOM
(9TO Nerko NPoOBEPUTb, MPUIIOXKMB KO AHY Nn-
Helky). [lns ra3oBoi NanTbl 6onbLUe noaon-

MATEPUAJIbl HALLEFrO MUPA

[eT CKOBOPOAA, AHO KOTOPOM CHapyXwm Mno-
KPbITO TOHKMMM KOHLEHTPUYECKMMUN Kpyra-
MU, MOXOXMMM Ha KaHaBKW CTapoW rpam-
nnactTuHkn. OHM yBENMYMBAIOT MJloLLaab Ha-
rpesa, 1 65040 rotoBMTCs ObIcTpee. U ewe
OLMH COBET: coBCeM 6e3 macna xapuTb
MOXHO, HO HE HYXHO. [10N0XNTE YyTb-4yThb,
Torga n epa GyaoeT BKyCHee, M CKOBOpPOAa
NPOCAYXUT JonbLue. YaaqHOoM Bam NOKyrkm!

M.OdemuHa

XyaoxHuk K.CtaBpoBa

«XUMUS 1 Xn3Hb», 2009, Ne 4, www.hij.ru
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