








TOrO MpbIfyHa yXe NPeBPaTuNChb B PblHaXHbIE KOHEYHOCTU:
Yy HUX €CTb BTOPOE COYJIEHEHNE, MeXAy KOCTSIMU OCHOBaHUSA
nnaBHMKa 1 NIAaBHUKOBbLIMMK flydamu. bnarogaps atomy npe-
o6pa3oBaHNio NepeaHne KOHEYHOCTU MPbIFYHOB crubaloTcs
1 pasrnbaloTcsl, kak y YeTBepoHorux. MpbiryH gaxe mMoxeTt
o4YnWAaTh MU FONOBY M FNasa, a 3TO BaXHO Ans pbiObl, Xn-
ByLLEeN BHe BoAbl. OQHAKO B CyXOMYTHbIX CTPAHCTBUSIX UNNC-
TbIM MpbIFyHAM NPUXOOUTCS CneanTb, 4ToObl HEe nepecoxna
KOXa, MHaye OHW He CMOryT AbllaTb.

BoT 1 nonyyaeTtcs, 4To B30OpaThCs Ha KaMeHb N Jaxe Ha
HEBbLICOKYIO BETKY 3anpbirHyTb BMOJSIHE MOXHO 6€3 AByXx nap
pblYaXHbIX KOHEYHOCTEN, a B TOMKMX JyXax OHM Aaxe Mme-
LWaT: N0 UANCTON rpsa3un yoobHee nonsaTb, HeM MECUTb ee
nanamu.

HeCckonbKO MHTEPECHbLIX BO3PAXEHUN NPOTUB MEJSIKOBOLA-
HOI rMNoTe3bl BbIABUIAET LOKTOP BMONOrnyeckmx Hayk, npo-
deccop Cepren Bavyecnasosmy CaBenbes, yoenmsBLUINM 0CO-
60e BHMMaHMe opraHam 4yBCTB NPeaKoB MPUMUTUBHBIX TET-
panog. AHann3 CnyxoBOW CUCTEMbl MOKa3dbliBaeT, YTO nabu-
PVHT Yy 9TUX XMBOTHbIX Pa3BUT HAMHOrO Aydlle, Yem Yy UX
notomkoB. OH Bk/O4YaeT B cebsl CnyxoBOW annapar, peLen-
TOP NIMHEMHOro YCKOpPEeHUs (rpaBMTaLMOHHBLIA peLenTop) u
peuenTop yrnoBoro yckopeHus. Takas cnoxHas cuctema
ynpasieHns ABUXEHWEM HE HyXHa XMBOTHOMY, KOTOpOe
nos3aeT No NAOCKOMY unmctomy gHy. OueBmpHoO, obnaga-
Tenn pa3BuToro nabupuHTa XWUanM B TPEXMEPHON cpene, a
He B MepecbIXaloLlwmx nyxax.

Kpome Toro, y npenkos amdpubuii 6uinm ManeHbkne rnas-
KM 1 cneunduyeckme peLenTopbl, pacrnonoxeHHble 6113
NOBEPXHOCTU Tena n Heobxogumble 419 OPUEHTaALMN B TEM-
HoTe. Ho Ha menkoBoabe cseTso!

MoxeT 6biTb, MyTb Ha Cylly Jiexan BCe-Taku He yepes
menkune rpasHoie nyxu? lMpodeccop C.B.Casenbes npen-
JIOXNA CBOKO rMnoTesy.

CeeT B KOHLIe TOHHens

YT106bl BOOHOE CYLLECTBO MOI0 CTaTb 3€EMHOBOAHLIM, EMY
HYXHbl BOAA WU BO34YX.

M 10, M gpyroe kuctenepble pbiObl MOMAN HAWTU B NpU-
OpexHbIX nabupuHTax. JTabupuHTel GblNM 3eMASHbIE — CO-
e[lMHEHHble Mexay cob0li MONOCTU, HANONOBUHY 3aMNOSHEH-
Hble BOAOM. Takme n B HaWwuW OHW 4YACTO BCTpPevaloTCHd B Mo-
YBE Ha rpaHULLEe MaHrPOBLIX 3aPOC/IEN UM Ha MELLEPUCTHIX
Oeperax 3ab0si0o4eHHbIX painoHoB ocTpoBa Lpu-Jlanka. Ho
661K ewe nabupuHTbl ApeBecHble. B neBoHe Bce Gepera u
BOA0EMbl ObINN 3aBaNieHbl ynaswnMmm pacteHnamMmn. OHU rHn-
NI OYeHb MEeAJIEHHO, MOTOMY YTO pasnarakroLias kneTyaTky
Mukpodnopa euie He BO3HUKNA. (N3-3a ee OTCYTCTBUA U

Hxmuocmeea — noaypoioa-noayamepubusn
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Jléoakodvimawue poi6ol nepexcudarom 3acyxy 6 KOKOHe U MPEKPACHO
006x00amcs 6e3 aan

A uaucmote npoicynot — daxce u 0e3 ae2Kux

obnnusa pacTuUTenbHOCTM BNOCNeAcTBMM 0Opa3oBannChb Ka-
MEHHOYroJibHble 3anexu.) B no3gHem neBoHe y Gonblueit
4yacTu pacTeHuit ObiNn nonble CTBOJbI. M nexanu oHu of-
HUM KOHLUOM B BOAE, OAPYrMM Ha Cylle, HanoJIOBUHY 3anoi-
HEHHble BO34yXOM, HaMoJIOBUHY BOOOMN.

B 3Tunx BRaxHbiX 3aKpbITbIX M PA3BETBAEHHbIX N1abMpUHTax
YLOOGHO NpsTaThCs M pasMHOXaTbcs. TaM nocennancb 6ec-
NO3BOHOYHbLIE N PbIObI, @ B ONpenesieHHble Ce30Hbl CKamnan-
BaslOCb MHOFO MKPblI U NYNHOK. B nabupuHTax Xunocb ro-
pasno CbiTHEE, YeM Ha MENIKOBOAbE, rAe KOHKypeHuus 3a
no6blyy Oblna OCTPOIA, U He Bceraa B Hell nobexaanu Heyk-
noxne punngmctumn. NoatomMy Kuctenepolie poibbl TOXE pa-
OOCTHO YCTPEMMUIUCH B 3TO KOpMunuwe n ybexuuie — un
OCTaNCb B HEM Ha MWJIJIMOHBI NET.

Bnarogapsi NOCTOSIHHOW BNAXHOCTU B NabUpUHTax MOXHO
OblNI0 CMOKOWHO AplaTh XabpamMu 1 B TO XXe BPEMS He cne-
a pa3BuBaTbh BO3AYLUHOE AbixaHue. Onsa OblxaHUs BO3OYXOM
MOTIN CAYXUTb BRAXHas Koxa, njaBaTesbHbll Ny3bipb U Bbl-
POCTbI NULLLEEBAPUTENBHOM cucTeMbl. Y nepBbix aMpubuin abi-
XaHue ObINo, ckopee Bcero, xxabepHo-KOXHbIM, HO Brocnes-
CTBUM CTaNo NeroyHbiM. Mpun BbICOKOW U MOCTOSAHHOW BRax-
HOCTM OHM Mornun 6e3 npobnem 06XoaANTLCA HECOBEPLLEHHbI-
MW JIErKMMM N HEe onacaTbCs, YTO KOXa MepecoxHeT.

B aTux e y3kux Xxohax MOriM BO3HUKHYTb Nanbl. Bonb-
LWMHCTBO MNepBbIX aMpunbuii coxpaHuno OanHHoe Teno, KO-
TOpoe n3rnbanocb B rOPU30OHTaNIbHOM MAOCKOCTU U MO3BO-



Kapoon cmaa paem 0asa amepubuii

910 nnaBaTb B OTKPbLITOM Bogde. Ho nmonsaTte Takum MaHe-
poOM BHYTpM nosioro 6peBHa HeyaobHO —mecTa mano. [o-
pa3no adpdekTuBHEE OTTaNKMBATbCA OT CTEHOK TYHHend,
noaTomy npenky ameunbuii npeodbpaszoBann napHble nnas-
HUKN B KOPOTEHbKNE KOHEYHOCTWU PbIYaXHOro Tuna: 3agHue
nanbl TONKanu Teno Brnepen, a NepegHve Hasag,.

Bnpoyem, HeKOoTOpblie NoYBEeHHble aMpubun TaKk n He 06-
3aBesINCb JlanamMu, OrpaHNYMBLLUNCL NON3aHbEM. Y TeTpanon
ONS ynpaBfieHUs NapHbIMU KOHEYHOCTSIMW BO3HUK B Cpepn-
HEM MO3re cneuuanbHbllii LEHTP — kpacHoe s1apo. OHo ecTb
y BCcex ampubuii, pentununii 1 MaekonutaloLwmnx, kak obna-
OaoLWNX KOHEYHOCTAMU, Tak U yTpaTUBLUMX UX B npouecce
aBonoumn. Ho y HekoTopbix 6e3Hornx amoundbunii Cenwens-
CKMX OCTPOBOB M Lpun-JlaHkM KpacHOro sgpa HeT, 3HauuT,
M nan HuKorga He Obino.

Mo mHeHuio C.B.CaBenbeBa, MMEHHO B 3aKPbITbIX TyHHE-
JIX MOl BO3HUKHYTb WU YCOBEPLUEHCTBOBATLCS TakOW YsI3BU-
Mblli 3Tan pa3BuTUs, kKak MeTtamopdo3 (npeBpalieHue ro-
nosactuka ¢ xabpamu BO B3pocCaylo 0cobb ¢ nerkumu). B
Hayasie CBOEro CTaHOBJIEHUS 3TOT MPOLLECC [O0XEH Oblin
3aHMMaTb O0BOJ/IbHO MHOFO BPEMEHU, MO3TOMY CMOKOMHO
npeBpaLLaTbCa MOXHO OblI0 TONBLKO B YKPOMHbIX MeCTax.
BrnocnencteBun amoubun Haydunmcb genatb 3T0 ObICTPO, U
Mx MetTaMopd03 NPOUCXOANT B MEJSIKMX JyXKax.

B TeMHOM nabupuHTE He OYEHb HYXHO 3peHUe, 3aTO Bax-
HYIO pPOSb Urpaet BOAHO-BO3AYLIHOE 00OHsHME. MUy un
NnoJSIOBOro napTHepa MPUXOAUTCH MUCKaTb MO 3anaxy, U no-
MUCK MOET HaMHOro ycrelliHee, eciiv aHanM3npoBaTb cpasy
obe cpenbl 06UTaHMs. s NoA3aHbs U OpueHTauum B Nosny-
3aTONNIEHHbIX NabUPUHTAX XMIHEHHO HEOOXOAUM XOPOLLWNiA
BECTMOYNAPHLIM annapart, a Takke CnocoBHOCTb BOCMPU-
HUMaTb konebaHuma Boabl M Bo3pyxa. Mostomy amobubumn
coxpaHunn GOKOBYIO JIMHUIO — OpraH opueHTaumm peib, a

FTMNOTES3bI

napanfienbHO Pa3BUN CIYXOBYIO CUCTEMY C HapyXHoW 6a-
pabaHHOW nepenoHkon. Y apeBHUx ampubuin bapabaHHas
nepernoHka u cTpems Obin TaKUMU MACCUBHbLIMU, YTO, BO3-
MOXHO, CNY>XWUNu Ans onpeaeneHns konebaHnin Boabl, a He
Bo3ayxa. Mimesa xopowwnini cnyx, amoubum passunm 3BYKO-
BYIO KOMMYHUKALMIO, O4E€Hb YAOOHYO Ons obleHns B TeM-
HOTe Ha 6onbwoM paccTosHuu. OHum Bonblue He Monyanm
Kak pblObl.

JTaBUpPUHTHBI Nnepuoa, 3BOMIOLUN NOPOLANS OFPOMHOE pas-
Hoob6pa3ve dopM ampubuin. OHM KOHKYPUPOBANU MEXAY
coboi 1 oxOoTUANCL APYyr Ha apyra. B koHue koHL 0B amdu-
6uaM cTano TeCHO B 3TUX KaTakoMbax, MOYBEHHbLIX U Ope-
BECHbIX, 1 Hanbonee NPUCNocobNeHHbIE XMBOTHbIE CTann
BblGMpaTbcsa Ha cywy. o Bcelr BUMOMMOCTU, TaKUX BbIXOO0B
OblI0 MHOMO, U KaxAabli pa3 TeTpanoibl, NokMaasLIMe na-
OMPUHTBLI, 3aMETHO OT/IMYANUChL OT NpeablayLLeli BepCcun.

MepBble ynayHble BbIXOAbl ApeBHUX aMdubuii n3 nabu-
PWHTOB Ha CBET COCTOS/INCb B BepxHEM AeBoHe (360 mnH.
net). B nabupuHtax oHn o6G3aBenncb BMOJIHE Pa3BUTbIMU
KOHEYHOCTAMMN, 3DDEKTUBHON CUCTEMON MNEPEOBUXEHNSA U
afanTUPOBAHHBIMU K HA3EMHOMY CYLLLECTBOBAHUIO OpraHa-
MW YyBCTB, Tak YTO OLLyLanu cebsl B HOBbIX YCOBUSIX BMNOMHE
YBEPEHHO.

OTO TOXEe TONIbKO rMnoTesa, OCHOBaHHasa Ha 0CObGeHHOoC-
TAX CTPOEHUS HEPBHOW cucTeMbl ampunbuini. Ho BO3MOXHO,
B NPUOpPEXHbIX parioHax C Pas3BUTOMN APEBHEN pacTUTelb-
HOCTbIO MasEeOHTONIONM HAWAYT cnenbl XMBOTHbLIX, 0OUTaB-
WKX B NaBUPUHTHBLIX CUCTEMaX.

Tem nun nytem, 3TUM Nun, HO ApeBHUE amPnbun BbILWAN HA
cywy v nokopunu ee. HacTynuBwunii 3a AeBOHOM KapbOH
cTan oas HUX HacTosAwmMm paeMm. Knumat 6bin poBHbIA, Ten-
NbIi N BNAXHbIA, @ KPYrOM MOJIHBIM-NOAHO 60N0T U HEMpPO-
chixalowmx sonoemoB. AMdunbun oceamMBanncb Ha Cylue,
paccenanucb no 3emne, a kK KOHUY kapboHa mx pacniogu-
NIOCb MHOXECTBO: MOBClOAY Mpbiranv, nonsanu, xogunu
npeacTtaBuTeny ABaguatu CEMENCTB CamMoro pasHoro Bumga
1 pa3mepa. HekoTopble N3 H1UX BEPHYNMCb B BOAY, CTaB KPyn-
HbIMW N arpeCCUBHbIMWU XULLHUKAMU. OSBUANCL U TUraHT-
ckne amdpubun, He NPUXMBLUMECSH HA Hawlel nnaHeTe. Ho
3BOJIOLMS HE cTosna Ha mecTe. B cepeauHe kapboHa BO3-
HUKN PEenTUInUM N 3aMeTHO noTecHunmn ampunbuin. Nx roc-
NOACTBO KOHYMNOCh.

Bonee noppobHo o runotese C.B.CaBenbeBa MOXHO
npoynTatb B ero cratbe «Helipobuonoruyeckne 3a-
KOHOMEPHOCTU MPOUCXOXOEHNS HA3EMHbIX MO3BOHOY-
HbIX», ONyGnMkoBaHHOI B «)XypHane obuieir 6uono-
rum» 2 3a 2008 roga.
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MOCKOBCKU
eKoMeHayer.

JIOM KHUM D

M.M.JleBnukunin

YBNEKA-
YBnekartenbHasgd XUMUSA. m
[MpOCTO O CNOXHOM, XHMMHA
3ab6aBHO O Cepbe3HOM s
M.: ACT,
2008

Ta KHUra NpVHa4NexuT nepy Oas-
Hero asTopa «XvMUU N XW3HW», COTPYOHN-
Ka NHCTUTyTa 3nemMeHToopraHn4eckmx co-
envHeHunin PAH. B Hen pacckasbiBaeTcs, Kak
[enaeTcs Hayka: KakK Xon, pacCy>aeHui uc-
cnepoBarens, IOrM4eckmne NoCTPOEHNS B CO-
YeTaHMM C 3KCMEPUMEHTOM MOMOraioT yC-
TAHOBUTb CTPOEHME BELLECTB, OTKPbIBAIOT
pasnnyHble 3aKOHOMEPHOCTU. B kHure Tak-
e paccKa3aHO 0 HEKOTOPbIX ApamMaTUYHBbIX,
a nopoi 3abaBHbLIX NOBOPOTax CyApObl OT-
KPbITUA 1 nx asTopoB. CoveTaHne XxmumMun ¢
ryMaHUTapHbIMW OUCUMMIIMHAMWU — camas
Becesnas 4acTb MOBECTBOBAHMS.

KHura agpecoBaHa abutypueHTam,
LIKONbHUKAM U UX poauTensm, oHa Oymet
MHTEpeCcHa npenofaBaTensaM CcTapLimx
K/TACCOB CPEOHEN LLKOJbl, a TaKXKe BCEM,
KTO XOYET y3HaTb HEYTO HEOOLIYHOE U WUH-
TepecHoe.

Mntep MaknHHUC
Tuxune younubl.
BcemupHaa mnctopus
A00B U OoTpaBuTenen
M.: KoJlnbpun,

2008

bl CONPOBOXOA/IN YeNoBeka C APeB-
Henwwmnx BpemeH. bonee Toro, cama Xm3Hb
Ha 3emne 3apogunacb B pesynbTare «OT-
paBneHus» ee atMocdepbl KMCIOPOOOM...
M HepapoM sbl BbI3blBAIM TakoW Xrydni
MHTEpecC BO Bce BpemeHa. PapaoHbl n npe-
3UAOEHTbI, MOTy4Me BOWHbI N CEKPETHble
areHTbl, YTOH4YeHHble ¢punocodsbl 1 3aypssa-
Hble 0ObIBaTENN — BCE MOIYT NacTb XepT-
BOI «TUXMX youinLy. MpryemM He Bceraa oHu
ybMBaIOT MO YbEMY-TO 3/10MY YMbIC/Y: Ha
NPOTSXKEHNM BEKOB IOAM OKpyXanu cebs
MHOXEeCTBOM BELLEN, HEe NOA03peBas o
CMepPTEeSNbHOM 0NacHOCTU, KOTOpas B HUX Ta-
ntcs. Beob 04HO 1 TO Xe BeLecTBo 3a4ac-
TYIO MOXET OKa3aTbCH U S00M, U nekap-
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CTBOM — BCe [€eJ10 B [I03POBKE U CMOCO-
6e npuvMeHeHus. N3BecTHbI nonynspusa-
TOp Hayku, ascTpanuey, MNutep MakuHHKUC
TOYHO OTMEpSieT UHrPeaMeHTbl NOBECTBO-
BaHWA — HAYYHOCTb, JIErKWI A3bIK, peaKue
¢aKkTbl U 9pKMe getanu — U NpaBuiibHO
CMELLVBAET MX B CBOEI KHUre.

Buktop ®ponos
BoliHa ¢ mMukpo6amu
M.: BQkcmo,

2008

BOMMA C MHKPOEAMM
- et

LA 4
b e

HUKaNbHas KHUra 0 BEJIMKOM PYCCKOM
yyeHom Unbe Mnbnye MeyHnkoBe noxoxa
Ha petekTyB. Ee Hanvcan Haw coBpeMeH-
HUK, aBTOPUTETHENLUMIA YYEHbIN — OEeKaH
MeamumHekoro dakyneteta PYAH npo-
deccop B.A.dponos. MNpumeTsl BpeMeHHU,
daKkTbl HAy4YHOM W NNYHOM XM3HWU OTua
VIMMYHOJOMM CKNaablBalOTCS B 3axBaTbl-
BAIOLLYI0 MCTOPUIO, KOTOpas YMTaeTcsa Ha
OOHOM [ObIXaHWUW.

M3paHne BbIXOOUT B rof, CTONETUs Npu-
cyxaeHus Hobenesckoii npemun U.U.Meu-
HukoBy u [aynio Opnuxy 3a uccnenosa-
HNE MEXaHW3MOB, ieXaLunx B OCHOBE NUM-
MyHUTETA.

Ox.I.Hukonnc,
A.P.MapTuH,
B.Ax.Bannac,
N.A.®dykc

OT HelpoHa K MO3ry
M.: JIKW,

2008

BTOPbI OOBACHSAIOT MPUHUMMbLI pa-
60Tbl MO3ra B TepPMUHAX aKTUBHOCTU He-
PBHBIX KNETOK (HEMPOHOB), paccmarpuea-
10T KJIETOYHBLIE N MOJSIEKYNSIPHBIE MEXaHU3-
Mbl MEXHENPOHHOIrO B3aUMOAENCTBUS, N3Y-
yaloT cnocobbl 06pa3oBaHUsA CTPYKTYP U
cBsi3el, KoTopble obecneunBaloT OYHKUM-
OHMPOBaHME Pa3BMBAIOLLErOCS OpraHn3ma.
KHura cHabXeHa OrpOMHbIM KOJIMYECTBOM
nnnlocTpauuii. B Helr NpocTo n 4eTko n3-
naralTcs He TONbKO Kakaas npobnema, Ho

1 ee MnosiBfieHe U CBA3M C OPYrvMu BOr-
pocamu Helipobuonorum. OueHb NpUATHas
0CO6EHHOCTb KHUIM COCTOUT B TOM, HTO aB-
TOPbI HE OMycKatoT CMopHbIE BOMPOCHI, Onu-
CbIBAIOT afibTePHATUBHBLIE TOYKN 3PEHMS U
HE CTECHSIIOTCS CKas3aTb, YTO MHOMME BaXx-
Hble MPOG/IEMbl CErofHsa €elle He PeLleHbl.

MaTT Pugnn
FeHom

M.: Bkcmo,
2008

TPEMUTENIBHOE Pa3BUTUE FEHETU-
KN B nocnepgHve ABa OeCATUNETUSA Cen-
4ac Ha3blBAlOT HE MHAYye Kak PEeBOJIO-
uven. HauynHasa ¢ 1990-x rogos, kKorga
B MPakTUKy BOLWAW MPUHLMNNANIBHO HO-
Bble MeToAdbl nccnegosanmnm OHK, kax-
Oblli rog, NPUHOCUT BCe BoJblle OTKPbI-
TuiA. F'eHeTrKa pa3BMBaAETCS CTOMb CTpe-
MUWTENBbHO, YTO yCNeanTb 3a TEM, Kak 13-
MEHSI0TCS HalUM NpeacTaBneHns o GyH-
ONaMeHTaNbHbIX OCHOBAX XW3HU U Ha-
CNneacTBEHHOCTU, HE YCNEBAET HE TOJb-
KO Wwupokas nyéauka, HoO 1 cneunanunc-
Tbl. 9TO NopoxaaeT MacCy CIyXOB U
OOMBICNIOB O CTpallHbIX MyTaHTax, KO-
TOPbIX KOBApPHbIE YyYEHblEe LITAMMNYIOT B
cBOuMX nabopatopusix, Toraa kak oTKpbl-
TUS HOBbIX METOO0B ANArHOCTUKU U Ne-
YyeHUs reHeTmyeckux 3aboneBaHun,
BKJIIOYAs paK, OCTalOTCA He3aMeYeHHbl-
MW WA HENOHATbIMU. BOT noyemy KHu-
ra Matta Puanu oyeHb akTyanbHa. [po-
CTO 1 OOCTYNHO aBTOP NpeAcTaBuA uC-
TOPUIO FEHETUKM, OT NEePBLIX A0ragok A0
OoLIEeNoOMASAILWEro NPopbIBA, HA4YaBLLEro-
ca ¢ oTkpbITMa cTpykTypbl AHK YoTco-
HOM 1 Kpukom.

Ha aHrnuinckom a3bike KHUra Bbiluna B
cBeT B koHue 1999 roga, B KaHyH HOBO-
ro TeicayeneTma. Ho oHa no-npexHemy
3aHMMaeT BepxHue no3vuum B PenTUH-
rax Npogax no BCEMY MUPY.

3TU KHUIM MOXHO nMpuodpectu

B MockoBckomMm JloMe KHUru.

Appec: MockBa, Hoebiii ApGar, 8,
Ten. (495) 789-35-91
UHTepHeT-marasuH: www.mdk-arbat.ru



Ha apeHy BbIXOAAT
TpaHcnopTHble PHK

ManoH Xornasp,

TpaHcnopTHeie PHK wnrpaioTt
Beaylylo posib B 6MOCUHTE3E
6enka. O TOM, kak Oblin
OBHapyXeHbl 3T MOJIEKY/Ibl
W BbISICHEHA UX (YHKLMS,
BCMOMUWHAET OAMH U3 aBTO-
POB OTKPbITUSI, aMEPUKAHC-
Kknii 6uoxmmmk M.Xornaxa.
OH poawnncs B 1921 rogy B
boctoHe, yunncs B apBap-
ae, paboran B [naBHoMm
mMaccadyyceTcckoM rocrnurasne
W HECKOJIbKUX YHUBEPCUTEeTax

K cepennHe Npowwnoro Beka yyeHble yxe noHsnu, 4to B AHK
3aKo4MpOBaHbl CMHTE3UPYEMbIE B KieTke 6enku. Ho kak noc-
nenoBaTeNibHOCTb HykneoTnaos AHK nepeBoamTCcs B HYXHYIO
KOMOMHALMI0O aMUHOKUCNOT? OTO OCTaBanoCb CEKPETOM Mpu-
poabl.

PackpblTb ero yganocb B pesynbtaTte CEpun NpopbIBOB, CO-
BEPLUEHHbIX MCCegosBaTensaMn AByX TUMNOB, OTAMNYAIOLMXCSH
no CBOMM noaxoaam, — GoXMMmMKaMm 1 MonekynsapHeiMu 6mo-
noramu. MNepBble 6bIIN TPAAVULMOHHBIMU «N1aboOpPaTOPHLIMU
KpbicaMu», pasfensaslnMm KNeToYHOEe COOEepPXUMOEe Ha OT-
[eNbHble 4acTu, XUMUYECKNIA COCTaB KaxAon M3 KOTOPbIX
KPOMNOTAMBO aHanu3uposanu. BTopbie npeacTaBnsnv HOBYIO
nopoAay Hay4HblXx PabOTHUKOB, MbICAMBLUMX O BHYTPUKIIETOY-
HbIX MpoLeccax B MOHATUAX Teopun MHGopmaumm n obna-
[AaBLWINX Pas3BUTbIM NMPOCTPAHCTBEHHLIM BOOOPaXeHMEM.

B Hayane 50-x rogos Mon 3amMeyHuK U ero COTPYOHUKN Ha
MeanumMHCKOM dakynbTeTe [apBapAcKoro yHMBepcuTeTa kniac-
CUYEeCKMMU BUOXMMUYECKMMU METOAAMWN ONpeaenunan, rae B
KneTke cuHTesupyloTca 6enku. [lna aToro oHW BBOAWAWU MO-
[OMbITHBIM XWUBOTHBIM PaAN0aKTUBHbLIE aMUHOKUCAOTHI, a 3a-
TEM 4Yepe3 pasHble NPOMEXYTKN BPEMEHW U3BneKann ux ne-
YeHb, FOMOreHn3npoBanun ee, LEeHTpUbyrnposaHMem pasge-
nanu Ha dpakuumn, a Te NPOBEPSNM HA Halnyme pagnoakTms-
Horo 6enka.

Okazanocb, 4TO €Cnu Noc/e NHbLEKUUM MPOXOANIN Hackl, TO
HOBOOOPa30BaHHbLIN MeYeHbIri Benok Haxoouam BO BCEX Kie-
TOYHbIX dpakumsax. Ecnm xe BpeMEHHON MHTepBas COCTaBIs
BCEr0 HECKOJIbKO MWHYT — TO Nulb TaMm, FAe COAepXaauchb
Hebonbwwne Yactmupl n3 PHK n 6enkos, KOTOpble paHee ¢ No-
MOLLbIO 3IEKTPOHHOIO MUKPOCKOMa yxe Habnwogann B UUTO-
nnasme KyeTok (no3xe nx Hassanu pubocomamm). 3Ha4nT, NPo-
n3BoacTBO 6EenkoB Kak-TO CBSI3aHO C 3TMMW YacTuLaAMMU.

Kpome TOro, oHM yctaHoBWAIM, YTO eCTb ABe dpakumn, obbe-
OVHeHne KoTopbix obecneynBaeT cuHTe3 Genka B Beckne-
TOYHONM cucTeme, TO ecTb in vitro. OgHa M3 HUX cogepxana
pnbocombl, a B Apyroii, pacTBOPUMON, UMENIOCb MHOXECTBO
pPasHbIX MONEKYN C HEU3BECTHbIMU DYHKUMSAMU; B 4ACTHOCTH,
Tam Obinn Monekynbl ageHo3nHTpudocdara (ATD), oyveBna-
HO CHabXxaBLIMe peareHTbl HEOOXOAMMOW 3HEPruen.

9 nogknouunnca k pabotam rpynnel 3ameyHmka B 1952 rogy
M Hayan uckaTb fokKasaTenbCTBa TOro, YTO CyLLEeCTBYeT Ha-
YanbHbI/A 3Tan NOCTPOeHNs OEenKoBOWM LLenn, COCTOALWMIA B ak-
TUBUPOBAHUN aMUHOKMCAOT. Ncnonb3dya TexHuyeckne npu-
eMbl, OCBOEHHble B npeaplayuime rogpl B nabopatopum dpu-
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ua JlunmaHa — nuoHepa GUO3HEpPreTukn, yaocTtoeHHoro Ho-
6enesckon npemun B 1953 rogy, 9 obHapyxun B pacTBOpU-
Mol dpakumn depmMeHTbl, KaTannsnpyiolme peakumio Mex-
oy amuHokucnoton n AT® ¢ obpa3oBaHMEM aMUHoauUMNaae-
HMnata (B HEM OCTAaToOK aMWHOKWUCNOTbl COEAMHEH C afeHo-
3MHOM nocpeacTtsomM GochoadpunpHONn cBA3N).

9 ponoxun 06 3TOM Ha ogHol koHdepeHuun B 1955 roay.
Ho nHTepeca moe coobuieHne He BbI3BasIO, MOCKOMbKY ayau-
TOopuio GoNblle BOSHOBaN BOMPOC, kakum 06pa3oM aMWHO-
KMCNOTbl COCTaBMISANIN HYXHble MOCNef0BaTEe/IbHOCTU, HeXenu
TO, KaKk OHM nepepn 3TUM aKTUBUPOBAJIUCD.

A B cnepywouwem rogy MNon 3ameyHuk n Mapu CTMBEHCOH
HEOXMOAHHO OOHapPYXMNW YyAUBUTENbHbIA GakT: B NPUCYT-
cTBUM AT® aMMHOKMCNOTbI NPUCOEAMHSNNCL K HEN3BECTHLIM
cTabunbHbiM Monekynam PHK, Hebonblloe KOMYEeCTBO KOTO-
poVi OHM BbISBUNN B pacTtBopumon dpakumm. 3ty PHK HasBa-
nun pacteopumoini PHK, pacPHK (B opurunane sRNA — ot aH-
rnuiickoro soluble; Ha pycckomMm s3bike cnegoBano Obl Hanu-
catb pPHK, HO Tak o6o3Ha4valT pubocomHyto PHK. — J1.K.).

XoTa ocHoBHasa macca kneto4yHon PHK cocpepoTtoyeHa B
pubocomax, manasa ee 4actb (nopsaka 10%) copepxanach B
pactBope. 31y gonto PHK cumtanm npocto «Mycopom», co-
cToAWMM 13 00IOMKOB AJIMHHOM pubocomMHoli PHK, BO3HUK-
WKNX Npu paspylweHnn knetok. N BoT B Mycope kak 6yato
HaWNCb AparoueHHble kaMmHu. MNMpaBaa, CMbICA HaxoOoku Mbl
elie Torga He ysaCHUMN.

Tenepb 5 Ha BpeMsa NpepBy pacckad O NMOUCKax B Hallemn
nabopaTopumn 1 KpaTtko CKaxy, 4TO MPOMCXOAUNI0 B OCTallb-
HOM Mupe. [Mocne rpaHano3HOro JocTmxeHnsa xermca YoT-
coHa n dpaHcuca Kpuka, oTkpbiBwimMx B 1953 rogy B aHranim-
ckom Kembpupgxe ctpoeHme OHK, 60nblIMHCTBO crneumanu-
CTOB CKJIOHANUCH K TOMy, 4TO ¢ OHK nHdopmauus cumtbiBa-
etcsa B monekyny PHK, koTopas 3atem cnyxuTt matpuuen, on-
penensiiowen nocnenoBaTenbHOCTb aMMHOKUCIOT B Oenke,
CUHTE3npyeMoM Ha pubocome.

MHorvne nomanu rofioBy Haf Tem, Kakum obpasom PHKoBas
MaTtpuua 3agaeT Nnopsnok aMUHOKUCIOT — BeAb MeXAy HYK-
neoTMgaMn M aMUHOKUCNOTaMM HeT cneunduyecknx reomeT-
pUYEeCcKNX COOTBETCTBUI M NMOTOMY BPSA, I OHWU MOTyT B3au-
MOOEeNnCcTBOBaTbL APYr C APYroM HanpsmMyto. B kayecTBe BbIXO-
na ®dpaHcenc Kpuk npesnonoxusn, 4YTo aMUHOKMUCIOTa CHava-
na NPUCOEAMHAETCH K «aganTopy» — KopoTkon uenodke PHK,
KOTOpas yxe cnocobHa y3HaTb OTBEAEHHOE el MecTo Ha mart-
puLe 1 3aHaTb ero. Takmum cnocobom BeicTpamBancs Obl HyX-
HbI MOPSAOK NPUBSA3AHHbLIX K aganTopamM aMUHOKMUCNOT.

®dpaHcuc gonycTtun cyuiectsoBaHne 20 cOpToB aganTopoB
(N0 04HOMY Ha KaXAbl TUM aMUHOKMCNOTLI) 1 20 copToB dep-
MEHTOB, KaXAbli N3 KOTOPbIX MPUCOEOVHAET ONnpenesieHHylo
aMWHOKUCIIOTY K ee aganTtopy. 9tn naen B 1956 rogy oH us-
JIOXWN B PYKOMNUCK, XOOMBLUEN Cpeau 4YNeHOB Tak Ha3blBae-
moro lManctyyHoro knyb6a PHK (RNA Tie Club), Ho no-HacTos-
wemy onybnukosan ux Tonbko B 1958-m.

3ameuy eule, 4To 00 koHua 50-x rogoB 06 MHDOPMALMOH-
HoM (maTpuyHon) PHK Huyero He 3Hanu. MNpepnonaranu, 4To
TpaHckpnbupoBaHHble ¢ OHK ogHouenoyevHble PHK BxopaT
B COCTaB HOBOOOpasywuwmxca pubocom, roe naet CUHTe3
TONbKO OAHOro Buaa 6enka. Takylo Cxemy HasbiBanu Torga
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«0OQWH TeH — ogHa pubocoma — oauH 6enok». N Tonbko B
Hayane 60-x NOHANM, 4YTO 3TO HE Tak.

Tenepb 9 CHOBa BO3BpaLlaldCb B POAHOM BOCTOH, rae Mbl,
abCoNIOTHO HMYEro He 3Has O MOAEeNu, KOTOPYIO CUION CBOEN
MHTYnuMn nopoaun Kpuk, npogonxanu obaymMmblBath TOT, Cyas
Mo BCEMY, MHOrO3Ha4ynTesbHbIN GakT, YTO aMUHOKUCNOTbI CBS-
3bIBatloTca ¢ kakum-1o PHKoBbLIM kOoMnoHeHTOM. A 3apaBan cebe
BOMPOC: @ He CNYXWUT Nin 06pas3oBaHne TakuUxX KOMMIEKCOB aMu-
HokmMcnoT ¢ pacPHK HeobxoanMbiM 3TanoM Ha MyTU K CUHTE3Y
6enka? M pewmnn nonbitTaTbCs OTBETUTb HA HEro.

C 60/1blIMM BOJSIHEHMEM Havan roTOBUTb peLlalowmii OnbIT:
cHavana gobuncsa ceasbiBaHua pacPHK ¢ amuHokucnoTamu,
3aTeM yganuna M3 pactBopa ocTasluMecs cBoOOAHbIE aMUHO-
KUCcNoTbl, a Takke AT®. HakoHeu, 9 nobaBun Tyga puboco-
Mbl, U — K MOEMY BOCTOPry — aMUHOKMUCNOTbI Ha4yann ObICTPO
COoeAnHATLCA B nonunenTtuabi!

C TOro oHSA Mbl yXXe MO4YTU He coMHeBanucb, 4To pacPHK,
nosaHee nepevMeHoBaHHble B TpaHcnopTHele PHK, TPHK (aTo
Ha3BaHME TOYHEEe OTpaxaeT nx GYHKLUUID), NPeaCcTaBnaioT CO-
OOl Te NCKOMbIE «MEPEexXoaHUKN», YTO NO3BOJIAIOT aMUHOKMUC-
notaMm GopMMpoBaThb YNOPSA0YEHHbIE LEenn Ha HYKJIEMHOBOW
matpuue. Kazanocb NOrMyHbIM AOMNYCTUTb, 4TO PEPMEHT, ak-
TUBUPYIOLLMIA aMUHOKNCIIOTY (OHa OCTaeTCsi CBA3aHHOW C 3H-
3UMOM), AenaeT N ApYryilo Bewb — NEepeHOCUT OCTaToK aMu-
HokucnoTbl Ha TPHK. MNMo3gHee BbISCHUAN, YTO Tak OHO U ECTb,
a 9TW BaxHenwmne GepmMeHTbl CTau MMEHOBaTb aMMHOAUMI-

TPHK-cuHTeTasamn.

CBou pesynbtatbl Mbl onyonukosanu B 1957 rogy. A pa-
Hee, B kKoHUe 1956-ro, HoBoMCNEYEHHbIN COTPYyAHUK BGuono-
ruyeckoro dakynbreta MNapesapaga Oxmnm YOTCOH, 4O KOTOPO-
ro gownu cnyxu ob ycnexax rpynnbl 3aMmeyHuka, HaHeC Ham
BN3UT. Bbicnywas oT4eT 06 OTKpbITUKM pacTBopumMon PHK, oH
crnpocwun, 3Hanu nm Mbl 06 aganTopHon runotese PpaHcuca
Kpuka? Cnerka obeckypaxeHHble, Mbl MPU3HANINCb B CBOEM
MOJIHO HEeoCBEAOMJIEHHOCTM, a MOHSB, B 4YeM cocTosina rm-
noTtesa, Bblpasuan BOCXMLLEHME ONeCTAWMM NpeasuaeHNeEM
0OHapYXEHHbIX HaMK ABIeHUN. MonekynsapHbIii 6uonor onaTb

okasancsa Ha KoHe!

M BOT Kakas cka3oyHasi kapTuHa npenctana nepen Hawum
YMCTBEHHbLIM B3OPOM: Mbl, CKDOMHbIE 3KCNEPUMEHTATOPbI, Lar
3a Wwarom yrnopHbIM TpyaoM npobuBaeM cebe Oopory B He-
NMPOXOANMbIX OXKYHIISIX U HaKOHeL, BbiIOMpaeMcs Ha nNpocTop,
roe nepen HamMu OTKPbIBAETCS BWA NpekpacHoro 3amka. N B
3TOT MOMEHT 3amevyaeM PpaHcuca, NOpPxaloWero Ha Nerkux
KPbINbILLKax TEOPUM N PaaoCTHO yKkaldbiBaloLWEro HaMm Ha Hero!

B ntore Bcex aTux gpamMatndyecknx cobbiTuii 6binn 000bIThI
3HaHUs, NO3BOJINBLUME BCKOPE «PACKOOThb» FreHEeTUYECKMIA KoL,
1 ctaBwme GyHAAMEHTOM co3aaHHol B 60-e rogbl CTPOMHOM
KOHUEeNnuun 6enKkoBoro cuHTesa. A GUOXUMUKN U MOJSIEKYNSP-
Hble GBuonorn — knaccuka u MogepH — o6pas3oBany CrIOHYEH-
HYO KOMaHAy, AeNalolylo eOuHYI0 HayKy M FOBOPSLLY Ha

OHOM 43blKe.
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lMepeBoa C aHrNMNCKOro M3 XypHana
«Nature» (2004, 1. 431, c. 249)
J1.KaxoBckoro

Adaaum cnoBo
M APYrov CTOpoHe

KommeHTapuii nepesoayYmka

A kak onucaHHas konnuaus suaenacb P.Kpuky (1916-
2004)? O6 3TOM MOXHO y3HaTb U3 ero aBTobuorpadpu-
4EeCKOl KHUrMm «be3dymHbil nouck. JInyHell B3rnsan Ha
Hay4HOe OTKpbITUe», nagaHHon B 1988 rony (ecTb pyc-
ckuin nepesof — Mxesck: UKW, 2004). Jpyroi LeHHbI
WCTOYHUK CBeAEHU — noapoOHbIi MCTOPUKO-HAy4YHbI
TpakTat «buonornyeckmnn kog» (M.: Mup, 1971) ewe
OAHOro akTMBHOro 4neHa Knyba PHK MaptuHaca Wya-
ca, 3aduKCUpoBaBLLEro COObITUS MO ropsyMM clieaam.

Kpuk nuweTt (c. 103-104), yto Neoprun Namos, KoTO-
pbihi B 1954 roaoy nepBbIM 4ETKO nNocTaBwun npobrnemy
KoOa W Npensioxmn KOHKPETHbIV BapuaHT ee peLleHus,
B CBOMCTBEHHOM emy cTune cospan Knyo agpysein PHK.
B Hero oH BKkOYMA poBHO 20 YenoBeKk — Mo 4Yncny pas-
HbIX aMUHOKUCOT. 3To cam NamoBs, YoTcoH, Kpuk, Anekc
Puy, Necnn Opren, Nyac n pgpyrue. Kaxabli 13 HuUx
MMen cBOI 0cobbIl rancTyk, COOTBETCTBYOWMNIA ero
aMmuHokucnoTe. YneHol knyba He cobupanicb BMECTE,
HO 0OMEeHMBaNNCb NUCbMaMMU.

ABTOp BCNOMMHAET, 410 B 1956 roay, BepHYBLINCH 13
CLUA B AHrnuio, oH Hanucan gnsa knyba crtatblo, KPpUTU-
Kylouwyilo nogxon Namoea n coaepxalyl runotesy
«apantopoB». Kpuk oTMevaeT, 4TO PYyKOMUCb Tak HU-
Korga v He Gblna HaneyaTaHa, U 3TO ero camasi BaxHas
HeonybnukoBaHHasa paboTta. Mpaega, B 1957-m Bbilwna
ManeHbkas 3ameTka (OHa ykasaHa Takxe y Wyaca, HO
XornaHp o Hel He ynomsiHyn), a B 1958 rony — 6onee
nosiHas craTtbs.

JHanee Kpuk roBopuT, 4TO ero runotedy ob6 apganto-
pax NoATBEPAUNN 3KCNepUMeEHTaNbHble AaHHble, He3a-
BVUCMMO MNOJIyYEeHHble BMOXMMUKOM 13 apBapackon me-
ONUMHCKON wkonbl ManoHom XornaHgom. U npusHaer,
4YTO OH He cpa3y OTOXAECTBM CBOU runoTeTnyeckmne
apanTopbl C HaAgeHHbIMK pacTBOpuMbIMKU PHK, no-
CKONbKy npeacTasnan cebe aganTopbl MaseHbKMMU MO-
nekynamu, a atm PHK 6biin oTHIOOb He manbl. 3aBep-
wasa Temy, OH nuweT: «4yTb no3xe XornaHg npuexan
Ha roa B Kembpupox, n Mbl BMECTe CTaBWIN 3KChepu-
MeHTbl ¢ TPHK».

Wtak, no meicnn Kpuka, agantop — KOpOTKas LLenoy-
Ka HYKNeoTUAoB, BO3MOXHO, BCEro NiNb TPex, HO Te-
nepb Mbl 3HaeM, 410 B TpaHcnopTHoi PHK ux okono 80.
B 1965 roay PobepTt Xonnn B KopHenne Bblgennn u
CeKkBeHMpoBan nepsyt, anaHmHoByio TPHK, n B Hen
okasanocb 76 HykneoTnaos, B TOM ymucne 10 HecTaH-
DapTHbIX, MoanduuMpoBaHHbIX (Hobenesckas npemus
1968 ropga). Micxoaos 13 HanMyMsa B NEPBUYHON CTPYKTY-
pe nonumepa KOMMJIEMEHTAPHbIX y4acTKoB, Oblna npen-
cka3aHa ero BTOPUYHAA CTPYKTypa — OHa MoxoXa Ha
K/IeBEPHbIA NINCT.

B 70-x romax ypanocb 3akpuctannnsoBatb TPHK u
onpeaennuTb TPeXMepHbIn BUA, MoneKkybl. 3aragoyHbli,
HanomuHawwwmii 6ymepaHr nepornud TPHK ctan (Ha-
psay ¢ asoriHon cnvpansio AHK) cumBonom coBpemeH-
HOoM G6uonorun. Korga M3BecTHOMY XUMUKY, HobGeneBsc-
KoMy naypeaty Bnagumunpy lNpenory nogapunm npoBo-
noyHyo mopenb ckeneta TPHK, oH BOCKNUKHYN: «3TO
nognucek boral»

M3yyeHne TpaHcnopTHbix PHK npopgonxaetca. bbiTb
MOXET, UMEHHO B 3TUX 3BEHbSX, CBA3bIBAIOLLMX HyKIe-
MHOBbIE KUCIOTbl C MPOTEUMHAMMW, CNPSATaHbl KAlOYN OT
TaliHbl BO3HWKHOBEHUSI T€HETUYECKOro Koga M camoii
XUBHU.



1

nTenwmk, caenas Gopmy, 3anu-
BaeT B Hee pacnjasfieHHbIn MeTann u
nony4yaeT rotoBoe musgenuve. A ecnu pas-
Mepbl U3AENNA UCYUCNAIOTCA HAHOMET-
pamn? JIornyHo ans takon paboTbl B3STb
HaHodopMy. IMEHHO Tak M MocTynunmn
yyeHble n3 KOpHENN0BCKOro yHUBEPCu-
TeTa BO rnaee ¢ npodeccopom [aH Jlyo
(«Nature Nanotechnology», 2008, T. 3,
c. 682). Kctatn, o paboTte aToi rpynnbl
no cosgaHuto OHK-rens mbl yxe pac-
ckasblBanum (CM. «XUMUID U XU3Hb»,
2007, 1 2).

MTak, amepukaHckmne y4eHble nosioxm-
1IN HA KPEMHUWEBYID MNNACTUHKY CUSIOK-
CcaHoByl0 GOpPMY C perynsipHo pacnoso-
XXEHHbIMM OTBEPCTUSMU U CTaNN Hann-
BaTb B HMUX MyCTb HE MeTaslyl, HO MeTan-
ncoaepxauylo XUAKOCTb — BOAHbIN
pacTBOp 30J10TbIX HAHOLAPMKOB B 060-
JI04KE N3 KOPOTKNX dparMeHTOB BCE TOW
xe OHK. BTa opraHuyeckas mornekyna
BbIMOJSIHANA ABe dYHKUMU. Bo-nepBbix,
OHa He gasafa 30/10TbIM YacTuuamu
CNUNHyTbCA B 6eCcHOPMEHHBI KOM, a
BO-BTOPbIX, MO3BOSSNAA UM COEOUNHUTb-

®OTONHDOPMALIUA

2
Ceepxpewemka u3 0uckos,
npuuem GHympu Kaxcdozo

3
H3 makux KOHmMypo8 MoicHO
cmpoums ceepxpewemiu npu
Huszkom oOaeaenuu. A enympu

34eMeHmoe KoHmypa umeemcs ce0:A

cmpykmypa, cnoco6nas
npoeoodums 34eKmpuecKuil mox

ca Opyr ¢ ApPYromM CTpOro 3akoHOMep-
HbiIM 06pa3o0M B COOTBETCTBUU C MPUH-
LMNOM KOMMJIEMEHTAPHOCTU a30TUCTbIX
OCHOBaHW — TOYHO TakK Xe, Kak coeau-
HAOTCA cBoOoaHble monekynbl AHK.
Kak okasanocb, U3MeHas AaBneHune
Hag, 3anuTon B GOPMY XUAKOCTbIO, MOX-
HO CO03[4aBaTb CTPYKTYpbl ABYX TUMOB.
[Mpy BLICOKOM AaBneHUn BOAa CUSbHEE
ncnapserca y kpaes GopMbl, a pacTBo-
pPEHHble HAHOLWAPUKN OTTECHSTCH K
LeHTpy kannau. Nonyyaetcs ANCK B LEH-
Tpe a4erkun. Mpn HU3KOM Xe AaBneHUn
BCE MPOUCXOANT C TOYHOCTbIO A0 Haobo-
POT 1 NOJly4aeTCs KOHTYP, MOBTOPSIOLLMIA
oyepTaHusa gyenkn. 1 B Tom, 1 B Opyrom
cnydyae obpa3yeTcsl cBepxpelleTka, ne-
pvoa KOTOpPOW 3adaH pasMepamu avyeek
dOpMbI, @ BHYTPU 3/IEMEHTOB PeELUETKN
BO3HMKAET CBOS perynsipHasa CTPykTypa,
MOTMB KOTOPOW ONpeaensiioT CoeaunHs-
lowme 30n0Tble Wwapukn monekynbs JHK.
OTUM cNOCOBOM MOXHO Aenatb CBepx-
peweTkn He TONbKO M3 pacTBOpa HaHO-
yacTtuu,. lNpocTenwnii BOOHbIA pacTBOp
NOBAapPEHHON CONW, 3anNUTbIN B TaKylo Xe

U3 HUX ecmb €605 cmpykmypa |
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Ceepxpememxa
U3 Kpucmaninioe coau

POpMy, AaeT CBEPXPELIETKY M3 HaHO-
KpucTannoB xnopuga Hatpus. Mpuyem
OpueHTaums UX pelleTok Apyr OTHOCW-
TeNbHO Apyra WAeHTUYHa.

BoobLue-To CyLecTBYET MHOIO CMOCO-
O0B M3roTOBJIEHMS TAKUX CBEPXPELLETOK,
HO, Kak YTBEPXAAT aBTOpbl paboThbl, HU-
KOMY €eLLle He yaanocb A0CTUYb CTOJIb Bbl-
COKOW CTENneHn PerynsipHocTM nU oTCyT-
cTBUa aedekToB. A HyXHbl NOAOOHbIE
CTPYKTYpPbl ANS TOro, 4Tobbl co3agaBaTtb
CBepxbeMKMe ycTpoicTea namsaTtn, 60-
nee addekTuBHbBIE CUCTEMBI cOopa
3HEpPrum n CBEpPxX4yBCTBUTEJIbHbIE OUNO-
ceHcopbl. Beab Takum cnocobom Mox-
HO paboTaTb He TOJIbKO C 30J/I0TbIMW Ha-
HOYaCTMLLAMU, HO U C NIOOLIMU OPYrUMK,
HanpMMep C KBAHTOBLIMW TOYKaMU ce-
neHnga KkagMmus n cynbduga umHKa, aa
n Kk AHK nomMnmMo HaHO4YacCTUL, MOXHO
NPULENUTb eLle MHOM0 JOMNOSIHUTENbHbIX
06bEKTOB, BPOLAE €4MHUYHBIX aTOMOB
MeTasIoB, U3MEHSIOWMX 3NIEKTPUYECKME
CBOWCTBA BCEN CUCTEMBbI.

A.MoTtbinges
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MATEPUANTOBEQEHUE
Candup

019 KOPONEBbI
BE/INKAHOB

CamMblvi KPYrHbIV B MUPE MPsiMOYrosib-
HbIV cangup Becom 45 Kr Bbipactviv
y4eHble HTK «/IHCTUTYyT MOHOKpUCTas-
nos» HAH YkpauHbel B XapbkoBe. 8
(057) 341-04-52, 8 (057) 340-22-30

B pomaHe IxoHaTaHa CBudTa Koponesa
CTpaHbl BEIMKaHOB B 3Hak GnaroBosieHus
nopgapuna lNynnueepy 30510TO€ KOMbLO CO
cBoero muauHua. Koneyko 6bis0 Takown
BE/NYMHbI, 4TO 3HAMEHUTbIN NYTELLECTBEH-
HWMK cBOGOAHO Obl Haaen ero cebe Ha Lwelo.
YueHble HTK «AHCTUTYT MOHOKpMCTanaoB»
HAH YkpauHbl B XapbkoBe mMornu 6bl coe-
naTb KOPOJIEBE BENNKAHOB AOCTOMHbLIN NO-
napok. OHM BbipacTunu B cBoeit nabopa-
TOPUM caMbll KPYMHbIA B MUPE MNPSIMOY-
ronbHbIM candup, pa3Mepbl KOTOPOro Co-
ctaBnsoT 350x500x50 munnnmeTpos, a
BeC nocturaet 45 kunorpammoB. Takowm ru-
raHTCKWIA KPUCTaNT MOXHO NMONYYnTb TOMb-
KO METOOOM FOPU3OHTAsIbHOW HanpaBneH-
HOW KpucTanamsauum no OpPUrnHanbHoOMn
TEXHONOrmn, pas3paboTaHHON YKPaWUHCKN-
MU Y4EHbIMW.

OTM 3K3EMMNSAPOM XapbKOBYaHE Ha4n-
HalT NMPOM3BOACTBO KPYMHbIX candupos,
He MMelLMX aHanoroe, s paboTbl B ar-
peccuBHbIX cpenax, nog, 6onbWMM aaBne-
HMEM, B 29POKOCMUYECKON TEXHWKE, Ca-
MOJIETOCTPOEHMN M MPU MACCOBOM Mpo-
M3BOACTBE MOAJIOXEK ANS CBETOAMOOOB.
YcTaHOBKY «[OpU3OHT-5» Ans CepumMHOro
BblpalUVIBAHUS TUraHTCKMX candupoB Mo
TexHmnyeckomy 3agaHuio HTK «NHCcTUTyT
MoHokpucTanno» HAHY paspaboTano un
n3rotoBuno rocynapcTBeHHOE npeanpus-
Tme UKBM «[loHeu» B JlyraHcke.

BHelwHe npouecc BbirnggmMt npocto. B
MONNBAEHOBEIN TUreNb POCTOBOM YCTaHOB-
KW 3arpyxaeTcsa Cblpbe — NpeaBapuTenb-
HO 006pabOoTaHHbIA U OYULLEHHBIN OTeye-
CTBEHHbIA IMNHO3EM, a TakXe 3aTpaBouy-
HbI KpUcTann. 3TO CBOEro poga 3TasioH,
KOTOpPLIN NepenaeT BbipalLMBaeMoMy car-
bupy no HacnencTBy CBOE CTPYKTYpHOE
COBEPLLEHCTBO U OMPEAENIEHHYIO OPUEH-
Taumio KPUCTa/JIMYECKOW PELUeTKU, KOTO-
pasi Heobxoouma 3akasudnky. Mon Bo3nein-
cTBMeM TemnepaTypbl B 2050°C, koTopyto
obecneymBaloT crieymanbHble Harpesa-
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TeNbHbIE 3IEMEHTbI, Cblpbe B YCTAHOBKE
nnaeutcsl. Becb UMk NpPon3BoACTBa Kpu-
cTanna oT NoAroToBKM YCTAHOBKM K pabo-
Te OO0 MOSIHOrO OCThIBAHUS MAET NOA Npu-
CMOTPOM aBToMaTukn 1 npogoskaertca 10
OHewn.

Lobutbesa, 4ToObl rMraHTCckunin candpup
Obln «4nCcTOM BOAbI», HENerko. Hanpumep,
Ons yctaHoBkU «Opn3oHT-5» Bbin paspa-
60TaH TennoBOW y3en MPUHUUNUANbLHO
HOBOW KOHCTPYKUMK. OHA COCTOUT N3 ABYX
CaMOCTOSATENbHbIX HE3ABUCUMO YNpPaBis-
embix Harpesatenein. OguH U3 HUX CTOUT
Hag TUrnem, B KOTOPOM pacTeT KpucTanm,
Opyron — nog, HAM, NPUYEM COOTHOLLEHME
noaBoga Tenaa CBEPXY U CHU3Y MOXHO
M3MEHATb B COOTBETCTBUM C MPOrpamMMoON.
Y106bl B OrpoMHOM candupe He nosiBu-
JINCb TPELLMHbI U3-32 OCTATOYHOrO Hanps-
XeHUs, HeobXoaMM MeaJSIeHHbIN PexXnm
ocTbiBaHUS. OfHAKO, HECMOTPS Ha CNOX-
HOCTM, BblpalLMBaHWe Taknx 60SbLLNX KPK-
CTanI0B 9KOHOMUYECKN BbIFrOAHO, MOCKOS1b-
KY OHW MOTyT 6blTb MakCUManbHO Npudnn-
>XEHbl K FOTOBOMY MU3OENNIO NO pa3Mepy 1
no ¢opme.

Cam npouecc yBuaeTb TPYAHO, MOCKOJIb-
Ky candup pacTeT CO CKOPOCTbiO Bcero 8
MM/4ac. OfHako MOXHO HabnaaTb 3a Tak
Ha3biBaeMblM GPOHTOM KpUCTanIn3aumm
- rpaHuLLEen, C OOHOM CTOPOHbI KOTOPOM
BUAOEH XNOKNIA HENPO3payHbli pacnnas, a
C Opyroit — 6onee TEMHbINA U NPO3PayHbIf
candwup. lNMocne okoHYaHUs KpucTannusa-
LMW KPUCTAJIN U3 YCTAHOBKM BbIHMMAIOT He
cpasy, AOXMAAsACb, MOKA OH MOJIHOCTbLIO HE
OCTbIHET. TONBbKO YTO BbIMEYEHHbIN MMIraHT
B NOSIMETPA ASIMHOW BbIFSANT NPOCTO NPO-
3payHoli rMbldo — «UrpaTb» OH HAYMHAET
NUWb nocne windoBku.

MpaBga, OBENMPHBIE MOHOKPUCTabI
nonyyYnTb TakMM Crnocobom GeccMbICNeH-
HO — 30€lIHVE CneuvanucTbl BbipallmBa-
10T candupsbl, pasMmepbl KOTOPbIX MUHUMYM
220 Ha 240 mm. KamHn onsa Koneyek u ce-
pexek o 50 MM B anameTpe M3rotaBnuv-
BaloT Oonee OelleBbiM U MPOCTbIM ra3o-
nnasmeHHbIM METOOO0M.

Candwup cTtan ogHMM 13 NEPCNEKTUBHEN-
LWINX KOHCTPYKUMOHHLIX MaTepuano XXI
cTonetua 6narogapst yHUKanbHOMY coye-
TaHuio cBOMCTB. OH NPO3payeH B ynbTpa-
droneToBon, BUOMMON N NHPPAKPACHOWN
obnacTsx cnekTpa, y Hero xopowuve oua-
JNIEKTPUYECKME CBOWMCTBA, BbICOKAsi TBEP-
[OCTb, U3HOCOCTOMKOCTb M TEMNJI0NpoBOa-
HOCTb, PAAVALIMOHHAS N XMUYECKas CTON-
KOCTb, OH OMONHEPTEH. DTN KayecTBa Orl-

penenunn WnMpoKoe NMPUMEHEHNE MOHO-
KPUCTaNnoB BO MHOMMX OTPACsiXx COBpe-
MEHHOWN HAayKu U TEXHWKW: OMNTMKE, ONTO3-
NIEKTPOHUKE, MUKPOINEKTPOHMKE U Meaun-
umHe.

Ha onbITHO-NPOMBILLNEHHOM NMPOU3BOA-
ctBe HTK «MIHCTUTYT MOHOKpPUCTannoB»
HanaxeH CepUrHbIA BbIMYCK KPYMHbIX Of-
Tnyeckux candrpoBbix 3nemeHToB. oaTo-
My BO3MOXHO, 3TOMYy candupy Heponro
4YnCANTLCH B pekopacMeHax. B yctaHoBke
«[OPU3OHT-5» NOTEHUMANbHO MOXHO Bbl-
pacTutb euwe 6onee KpynHble KpUCTanbl
candupa pasmepom 500x800x50 munnm-
METPOB.

BMOXUMUA

MeTabonnyeckui
ONTUMYM

Poccurickue y4eHble COBMECTHO C
konneramm n3 CLUA n IOAP nonbiTa-
JINCb OTBETUTb Ha QyHAaMeHTallb-
HbIVi BOMPOC: CKOJIbKO 3Hepruv [oJ1-
XHO pacxonoBaTb «yCpeaHEeHHOoe
XNBOE CYLLEeCTBO» Ha HalUel rniaaHe-
Te, 4TOObl OCTAaTbCS B XWBbIX.

B nouckax oTtBeta Ha 3TOT BOMpoOC pabo-
Tan MeXayHapOOHbIA KONMNEKTUB YYEHbIX —
A.MakapbeBa n B.[OpLUKOB 13 CaHKT-ne-
Tepbyprckoro MHctutyTa sipepHon puaun-
Kkn, B.N'aBpunos ¢ kadenpbl 30010rMn no-
3BOHOYHbIX MIY, Bait Jinan JIné u3 Kanu-
dopHUIckoro yHmeepcuteta, MNMutep Paiix
n3 YHueepcuteta MuHHecoTbl n CTuBEH
YoyH u3 YHuBepcuteta CtenneHbyuw
(KOAP). NccnepoBaTtenu oueHMBanu 3at-
paTbl SHEPrUN Ha eOuMHKLY MaccChl B eaum-
HULY BPEMEHU, a 3aTEM CPaBHUBANU 3TOT
rnokasaTtesb, BbIPaXEHHbIN B BaTTax Ha
kunorpamm, y 6onee 3000 HacensitoLwmx
MNAHETY XWUBOTHbIX, PACTEHWIA, MUKPOOP-
raHn3mosB.

Mpurwnock NpPoBeCTN TPYAOEMKYIO pabo-
Ty, 4TOObI NPOAHANN3NPOBATb YXe HakKom-
JNIeHHble 3HaHWA. Ona pasHbiX rpynn Xu-




Bbinyck moarotosuau
H.lFataw, A.EpmakoB, H.Pe3Huk

BbIX OPraHM3MOB PaCXOAO0BaHWE 3HEpruu
onpegensioT No-ceoemy. Ans mnekonura-
IOLMX U ATUL, — B COCTOSIHUM MOKOS1 Mpu
onTUMAasbHOW Temnepartype, oia NoaBux-
HbIX obuTaTtenein BoAbl — Kak NpaBuio, B
OBUXEHUWN, 3adUKCMPOBATb HA OOHOM Me-
CT€ VX CNIOXHO, A4S MUKPOOPraHM3MOB —
B CyCMNeH3unn 1 B cpene 6e3 nutaresibHbIX
BellecTB. EQuHMLLI, B KOTOPbIX Bbipaxa-
10T NoTpebneHne aHeprum, Toxe OTANYaA-
I0TCS: AN KPYMNHbIX 0cobeli nepecyeT Be-
OyT Ha obuyio maccy Tena, Ans MMKpoop-
raHM3MOB — Ha CyXyl0 MaccCy, uHorga Ha
yrnepof, 6enok, y BbICLUMX PACTEHUN — Ha
MacCy CYXMX JINCTHLEB.

MepepaboTaB N3BECTHbIE CBEAEHUS O
O1O3HepreTMke BCEro XMBOro M NpvBeas
MX «K 00LLEeMY 3HAMeHATENIo», y4eHble NPo-
aHanu3upoBanu noTpebneHne aHeprum
Pa3nnyHbBIMKM OpPraHn3MamMm: camblii Kpyn-
HbIA U3 HUX — CJNIOH, CaMbl MEJNKUIA - MUK-
popraHuam Francisella tularensis, pa3Hu-
ua B pasmepax mexay Hummn - 20 nopag-
KoB, To ecTb 10%°. Bcero 6biin npoaHanun-
3npoBaHbl AaHHble no 3006 Bnaam pacrte-
HWIA, XUBOTHBIX 1 MUKPOOPraHM3MOB.

Cambin HU3kniM nokasatens — 0,3-0,8
BaTT Ha KWUJOrpamMMm — xapakTepeH Ang
nepesbeB, 6onee Bbicokuin — 1,2-8,8 — ons
aBTOTPOMHbIX N FreTEPOTPOPHbLIX OpPraHn3-
MOB, OT GakTepuin A0 MJEKONUTAIOLLNX.
PasHnua B NoTpebneHnun 3Heprum Xmebl-
MW OpraHuamamMm Ha 3emne JOXOAMT [0
30 pas. YanBnTensHO, HACKOJIbKO OHa Mana
Nno CpaBHEHUIO C Pa3bpPOCOM JIMHEMHbIX
pa3mepoB. Ecnu nepecumtath notpebne-
HVe SHeprmm He Ha obLLyI0 Maccy, a Ha
Maccy asoTa (B ApeBeCcuHe a3oTa mano, B
MeTaboIMYECKN aKTUBHbIX YaCTAX OEepPeBb-
€B — MHOr0), pasnuyne 6yaeT u Toro MeHb-
we — B 13 pas!

Onupasicb Ha MNOJMyYEHHbIE AAHHbIE, Cre-
LMannCTbl BbIABUIAIOT KOHLEMNUMIO TaK Ha-
3bIBAEMOro MeTabosiM4eckoro onTMMyma.
CyLecTByeT, CHMTAIOT OHU, ONTUMASbHbIN
nokasaresib NOTPeBNEHNS S3HEPTM OPraHn3-
Mamu, NpubAnXKeHne K KOTOPOMyY OAEeT 3BO-
NIIOLMOHHBbIE NpenMyLLecTBa B 6opbbe 3a
cyliecTBoBaHue. MosToMy napameTpbl Mo-
TPEONEHVSI SHEPTMN HE CMLLIKOM pasnuya-
I0TCS1 Y Pa3HbIX IPYMnM XMBbIX OPraHN3MOB.

AHTPOMNOJIOIrUA

Xapakrep
Nno OTrnevyaTkam
nanbLeB

YueHbie n3 MockoBckoro rocyaap-
CTBEHHOIr0 TEXHUYECKOro YHUBEpPCU-
Teta nmeHn H.9.baymaHa BbiSBUIN
UHTEPECHYIO 3aKOHOMEPHOCTb: MEX-

Ay rCUxXos0rnyeckmm ocobeHHOCTSI-
MU JIMYHOCTY YesioBeka W narnuviisip-
HbIMY y30pamMu Ha ero JafjoHsIX eCTb
ycTon4ymBas cBsi3b! 310 no3BosisieT
00bEKTUBHO CYAUTb O HEKOTOPbIX
CrOCOBHOCTSIX M HAKITOHHOCTSIX 4eJ0-
Beka, 4TO0 OCOOEHHO BaxHO, Harpu-
mep, npu Bbibope npogeccun nam
npmueme Ha pabory.

YyeHble N3 BCEMMPHO MU3BECTHON BaymaH-
k1 paspabotann npubopbl Ans onpenene-
HUS MCUXOJIOMMYECKMX OCODEHHOCTEN Ye-
noeeka. B ocHoBe nooxoga — He Tpaguum-
OHHOE TecTupoBaHuWe uHamsuayyma (OT-
BETbTE Ha BOMPOCHI, HAPUCYNTE KAPTUHKY
W npodyee), a uccnepoBaHne ero gepma-
TornMdUYECKMX NapameTpoB, NPOLLE roBo-
ps, NanMINapHbIX Yy30POB HA KOHYMKax
nanbLeEB 1 NafoHax. Takon nogxon, pea-
JIN30BAHHBINA C MOMOLLbIO KOMMbIOTEPHbIX
TEXHOJIOTNIA, NO3BONSIET YACTIEHHO OLIEHUTb
0COOEHHOCTU rpebeLLKOBON KOXN U TakuMm
o6pa3om mnccnenosaTb NCUXODU3NHECKNIA
cTaTyc yenoseka. XOTS U TPAAULMOHHbIX
NCUXONOrMYECKNX METOLOB HOBbIA MOAXOL,
He OTMeHSsIeT. VIMEHHO B COBOKYMHOCTU OHU
Nno3BossAlOT 6onee 06LEKTUBHO pa3obpaTb-
CcSl B JINYHOCTU TECTUPYEMOTO.

[nsa Havana aBTOpbl cobpanu u obpabo-
TaJN OrPOMHBIA MAaCCVB OaHHbIX, KOTOPbIE
MOXHO pasfennTb Ha [Ba OCHOBHbIX 6510-
ka. OOuH — 3TO0 0COBEHHOCTU nanunnsap-
HbIX Y30POB UCMbITYEMbIX: Kakol Tun y3opa
006pa3zylioT NMMHUN — 3aBUTOK, NETIO UK
Oyry, Kak OPMEHTMPOBaH y30p, rae pacno-
NIOXeH 1 Tak ganee. Jpyron — ncuxodu-
314ecKre nokasaTenn UCMbITYEMbIX, BbisiB-
JIEHHblE TPAAMLMOHHBIMU MeToaamn. Pasy-
MeeTcs, A 3TOro aBTopaM MNpuULLIOCh
pa3paboTaTb COOTBETCTBYIOLLEE MPO-
rpamMmHoe obecrnedyeHune, BeOb «BPYYHYO»
C TakOW rpaHaMoO3HOW 3agayven He cnpa-
BUTLCS.

TyT-TO 1 BbIACHWNOCH, YTO MEXAY 3TUMMU
OBYMS1, ka3anocb Obl, COBEPLUEHHO He3a-
BMCUMbIMM CBOMCTBAMM YesioBeKa — OTrne-
yaTkamu ero nasbLeB M ero Xe Mncuxono-
rMYecKMMM OCOBEHHOCTAMUN — €CTb SIBHbIE
N BeCbMa yCTOM4MBblIE CBA3U. Ckaxem,
€Cnn 4enoBek — nuaep, TO Yy Hero ofHu
napameTpbl gepmatornmduyieckoro @eHo-
TMna (Tun, opMeHTauua un nokannlauus
y30pa, rpebHEeBON CYET), eC/iM OH KOMMY-
HvkabeneH — gpyrue, eCnm CKIIOHEH K KOH-
dbnukTam — TpeTbn. N Takmx nannnaspHbIx
NPU3HAKOB PasfINyHbIX NCUXOPUINYECKMX
0COBEHHOCTEN A0BONBHO MHOrO. Mpn 3TOM
BEPOSATHOCTb MPaBWJIbHOrO ONpeaeneHns
nokasartenen NcMxopmu3nonornyeckoro
cTatyca O4YeHb Benuka, NMopon OHa A0CTU-
raet 80-90%.

MprBnekaTenbHOCTb MeTOoAa, 0COOEHHO
npv noabope kagpos Ans paboTbl B 9KCT-

pemanbHbIX YCNIOBUSIX, 04EBUAHA. Beap BO
BpEMS CTPeCCa Wn NOBbLILLEHHON Harpy3a-
KM 4EnoBeK, KOTOPOMY MPUXOOAUTCS Npu-
HMMaTb BaXHOE peELLEeHne, Kak npasuno,
pearvpyeT B COOTBETCTBUN C FEHOTUMOM,
OTBEYAIOLWMM 32 Hacnegyemble NPU3Haku
1N BO3MOXHOCTU apantaumn. Ckaxem, B
CPaBHUTENIBHO CMOKOWMHOW CuUTyaummn ye-
noBek, 00y4YeHHbI NPaBUIbLHOMY NOBEAE-
HWIO C OEeTCTBa, BMOJIHE HaOEeXeH, KOM-
MyHuKabeneH n He GOUTCH OTBETCTBEH-
HOCTU. HO B OMAcHOCTW OH MOXET, 4TO
Ha3blBaeTCs, nokasaTb CBOE WUCTUHHOE
ML, OKa3aTbCsl HEBPACTEHMKOM U TpPy-
coM. C opyroi CTOPOHI, NpremM Ha pabo-
Ty caMm no cebe 3acTaBnsgeT 4enoBeka
BOJIHOBATbCH, M €ro peakuun MOoryTt oT-
nnyaTbCs OT TEX, YTO OH nokasan Obl
paboTbl B OObIYHbIX YCNOBUSIX, B TOM YUC-
e N B XyALYI0 CTOPOHY. Tak 4TO UCMNOMb-
30BaHWe kKomnnekca aepmarornnduyec-
KWUX MCCNefoBaHUn MOXeT ObiTb ropas3no
HazexHee O0Obl4HbIX MCUXONOrMYeCcKmx
TECTOB — OHU MPUBHOCAT 3N1EMEHT 0ObEK-
TUBHOCTW.

Mexnay npoyum, nposeas obwMpHoe
nccnenoBaHve cpean CTYOEHTOB, aBTO-
pbl BBIACHWUIN, YTO MHTENNEKTyaNibHble
0COBEHHOCTU 4enoBeKa TOXE MOXHO C
BbICOKOW CTEMNeHbIO BEPOATHOCTU onpeae-
IUTb MO KOMIMJEKCY ero gepmMaTtornndu-
yeckux napameTpos. Hanpumep, MOXHO
cKasdaTb, KTO U3 CTYOEHTOB — MOTEHLMN-
aNbHbIA BbICOKOKJIACCHBIN UHXEHEP-Pas-
paboTyMK, a y KOro ay4ywe noayyntcsa
npakTuyeckas pabora.

KOHEYHO, HOBbIN METOA, — 3TO HE UCTU-
Ha B NOCNeAHen NHCTaHUMW, N aBTOPbI XO-
poOLO 3TO MOHUMAlOT. MOXHO roBOpUTb
TONIbKO O GonblUE UM MeHbLUEen Bepo-
ATHOCTW TOrO, YTO TECTUPYEMBbI 0b6nana-
€T onpepeneHHbIMM nokasarensamMu ncu-
xoduamnonormyeckoro crartyca. Begb
BMOJIHE MOXET CNYy4MTbCS, H4TO YEeNOBeK,
HanpuMmep, poauscsa yBepeHHblM B cebe
nMaepoMm, n 3T0 COOTBETCTBYET y3opam
€ero nanuispHbIX NMHUIA, a BOCNUTaHWe
coenano ero 3anyraHHblM NOAYNHEHHbBIM.
Moatomy, pa3ymeeTcsi, pekoMeHzaumm,
BblJaHHbIE C MOMOLLBIO HOBOIO MOAX0Aa,
HE WCK/I0YaT, a AOMOJIHAIOT OOblYHbIE
MeTOAbI MCUXOI0rM4EeCKOro TECTUPOBAHNS
1N TECTUPOBAHUS PU3NONOTNHECKNX peak-
unin. Ho pemmng,au,mm 3TU YpEe3BblYaAN-
HO BaXKHbI*/ &7 7
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B oga — OCHOBa Xu3Hu. Ha
3emre oHa CyLeCcTBYET B Ye-
Tbipex popmMax — XWUAKOWN, CBEPXKPU-
Tnyeckon (B rnybuHe Kopbl), razoob-
pasHo n TBEPAOW, NMocnenHasa Xxe
npeacTaBfieHa eAUHCTBEHHOM pasHo-
BWUOHOCTbIO — rekcaroHasibHbIM JIbA0M
lh (nogpobHee 0 pa3HOBUAHOCTAX Nbaa
CM. «XUMUIO U XWU3Hb», 2007, 1 2).
MoxeT 6bITb, rAe-TO BbICOKO B aTMOC-
depe BCTpeyaeTcsa M elle Kakas-Hu-
Oyab pPas3HOBMAHOCTL NbAa, HO 3Kcne-
pPUMEHTaNbHO 3TO He aokasaHo. OgHa-
KO ecnu ynanutbcs OoT 3eMnu, To oka-
XEeTCsl, 4TO B KOCMOCE JIbflOB HECKOJIb-
Ko 6onble. Kak cnepyet n3 guarpam-
Mbl $Ga30BOro paBHOBECUS TBepOoOn
BOAblI, HA MOBEPXHOCTU Pa3JINYHbIX
06bekToB CONMHEYHOW CUCTEMbl Haps-
Oy C rekcaroHasjibHbiM NbAOM [O0JXHbI
OblTb N 06 Pa3HOBUAHOCTM aMOPdHO-
ro nbga (BbICOKOM U HU3KOW MIOTHOC-
™), n Kybnyecknin nen, n, MoXxeT BbITb,
ewe kakon-Hnbyab. O4eBMAHO, 4YTO
MHOroo6pasune nbAoOB MOPOXOAEeT Or-
poMHOe 4ncno GopM U PasHOBMOHOC-
Tell TBepaoOW Boabl, TeM Gonee 4YTO Ha
3emne o4nH NLWb rekcaroHanbHbIn e,
dOpMMPYET CTONb pasdHble CTPYKTYPbI,
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D) MWIc

KaK y30pbl Ha CTeKJie, CHEXMHKU U Tn-
raHTckue ancoeprmu. OgHako MOXHO N,
Oynyun Ha 3emne, y3HaTb, C KakUMu fie-
OSIHBIMW y30paMu CTONKHYTCS ByayLime
ncenenoBaTenn KOCMUYECKMUX MPOCTO-
poB? [la, ecnu BOOPYXUTbCS TEOpUeEN
M NPaBWIbHO CMNJjlaHMPOBaTb 3KCMepu-
MEHT, Kak 3To cpenan bpyHo Ockpwu-
6aHo, acnmpaHT AHagany3ckoro MHCTU-
TyTa Hayk 0 3emne nog 4YyTkKMM PyKO-
BOACTBOM CBOMWX HAy4HbIX HACTABHUKOB
lOnnana KaptpainTta un UrHacmo Can-
Onaca.

M3yyeHnio mopdonormum TOHKNX nne-
HOK MaTepuanoBenbl MNOCBATUNN He
OJVH YeNoBEKO-4ac U Aaxe 4enoBeko-
rop, NOCKOJIbky UMEHHO YMEHMe AenaTb
3TN NNEHKM rNagkuMn n He oTcnauea-
IOLLMMNCS OT NOAJSIOXKN NIEXUT B OCHO-
BE MOJIyYEHUS MOKPbLITUIN N U3roTOBJE-
HUA MUKPOCXeM. Pe3ynbTaTtoM MHOro-
NeTHUX B6AeHUn 3a OKYNSAPOM MUKPO-
ckona cTana guarpamma, oTpaxatoLias
3aBUCMMOCTb Mopdonornm oT Temne-
paTtypbl NOASOXKN U 3HEPrMXM aTOMOB
WM MOJIEKYT HanNbIISEMOrO BELLLECTBA.
Bcero 66110 06HapyXeHO TpU OCHOB-
HbIX Tuna mopdonorun. Mo mepe yse-
NINYEeHMa TemMnepaTypbl NOANOXKA OHU

C.AHodenec

pacnpenensTcs Tak: nopuctas CTpyk-
Typa U3 OTOENIbHO CTOALWMX Ha CBOUX
BEpLUMHAX KOHYCOB, MJIOTHAsA CTPYKTY-
pa 13 nepBUYHbIX 3epeH U nnoTHas
NnjeHka N3 pPeKkpucTann3oBaHHbIX 3e-
peH. Tpu He CNANLIKOM BbICOKUX TeM-
nepaTtypax NoafioXKM, ropas3fgo MeHb-
e NosIOBMHbI TEMMEPATYPbI NiaBAeHUs
HanbINieMoro BellecTsa, Mexay obna-
CTAMU CTPYKTYp 1 1 2 HaxoauTtca 06-
LIMpPHaAs NPoMexyTodYHas obnacTb, roe
yoaeTcs HanTtu 6osblioe pa3Hoobpa-
31e CTPyKTyp. TyT U LBETHasa KanycTa,
1 rybka, n Cnunyku, 1, Kak 3T0 HWU yau-
BUTENbHO, MNOTHbIE NNEeHkU. BoT atn
CTPYKTYPbl UICNAHCKME YYEHble U peLln-
nn cpenatb U3 nbaa, pasymMHO npen-
MONOXMB: XOTS BOOA WU CUJIbHO OTNnYa-
eTcs OT MeTajlNloB UAM OKCUAOO0B, 3TO
He 3Ha4yuT, YTO A9 Hee He MucaHbl
3aKOHbl, OTKPbITbIE HA APYruX Belle-
cTBax. Tak OHO M MOJy4YUNoCh.
okcnepumMeHT bpyHo 3ckpubaHo cTa-
BWJ1 C NOMOLLbIO PACTPOBOIr0 MUKPOCKO-
na, KOTopblii NPUMEHSIOT NMPU Uccne-
LOBaHMAX OKpyXatoulen cpenbl. B oT1-
nnymne oT 0O6bIYHOrO0 MMUKPOCKONA, B Ka-
Mepe KOTOPOro Bakyym [OOJIXEH ObiTb
Bceraa, 3ToT MUKPOCKON NO3BONSET 3a-
NONIHATL KaMepy BOASHLIM MapoM UK
KakKuM-Hnbyab Opyrum ra3om C gaBfe-
Huem go 4 kfMa. K npegMmeTHOMY CTO-



JINKY MUKPOCKONa NoABenn XUOKun re-
N4, 4TOOBI OXNaxaaTh NOMELLEHHYO Ha
Hero Noasioxky, U1 MUKpockon Obin ro-
TOB K 9KCNepuMeHTy. «CHayana mbl co-
34aBanm B kKamepe Heobxoaumbln ans
paboTbl MMKpPOCKONa Bakyym C AaBre-
Huem 10 Ma v oxnaxpgann nomelleH-
HYIO Ha CTONMK MOoAnoXKy Ao pabouen
Temnepatypbl. B Hawy 3apayy He BXO-
ONNO nU3yvyeHue BAUSHUSA maTepuana
NOANOXKM HAa MOPGONOrmio nieHok
nbAa, O4HaKO Mbl MCMNONb30BANN He-
CKOJIbKO pasHbIX NoAJSIOXeK, a MMEHHO
NoOJSINPOBaHHbLIE NNACTUHKM OPOHS3bI, Yyr-

3
Iyoxa us amopguozo avoa
HU3KOI naomuocmu.

1
Cmpykmypa muna y8emuoil Kamnycmiol.

Mmacumaobax.

Buono, umo ona noemopsem ce6s Ha paznvix

SKCNEPUMEHT

Ilaiomnasa naenka amop¢uoeo avoa noay4aemcs, ecau no6ovICUmMbd SHEPeuUr0 MoaexKya 60001,

nepopna, Meau, nnatuHel U TMTaHa. Hu-
Kakoro BAUSIHUS 3TUX MaTepuasioB Mbl
1 B caMOM gene He 3ameTunu. ns Bbl-
palmBaHUs NEHKN Nbaa Mbl Nepeko-
yanu MUKPOCKOM B PEXUM HU3KOro Ba-
Kyyma, npu KOTOPOM B KamMepy MOXHO
OblN0 BNpbICKMBATb BOASHOW nap. Ons
pacnbiNeHns Mbl NPUMEHaNn nnbo 4n-
CTyl0 OeMUHEpPaNN3oBaHHYO BOAY,
nnbo yepes Hee NpenBapuUTeNbHO NPo-
nyckanu renuii, 4Tobbl B kamepe Obin
elle oOuvH ras, a gaBjeHuve napa CHu-
3unock. Jlen ocaxgancs Ha XOJI0AHYIO
nogs0XKy, U Mbl CHOBa NMEpPeExoaunu B
peXnM BbICOKOr0 Bakyyma M u3ydanmu
CTPYKTYpPY. A nocne Kaxaoro akcnepu-
MeHTa MoANIoXKY Harpesanu, nepg uc-
napssca v nap ynetyyYmBancs u3 Muk-
pockona» — Tak onucbiBaeT bpyHo 3c-
KpubaHoO 1 ero Konnern cBo Metoau-
Ky B cTaTbe, KoTopas 6biia ony6anko-
BaHa B «The Astrophysical Journal»,
2008, 1. 687, c. 1406.

B pesynbtate y4eHblM yaanocb no-
NIY4UTb MHOFO UHTEPECHbLIX CTPYKTYP.
PaccmoTpum mnx no nopsgky.

Kak roBapuBan oanH 13 repoes pac-
cka3oB O.eHpu, 0OBbACHAS LLUKONbHUKAM
CYLLHOCTb TPETbEro 3akoHa TepMOaAnHa-
MWKW, HENb3s UrpaTb, KOrga O4eHb XO-

nopHo. CoOTBETCTBEHHO KOraa B Kame-
pe MuKpockona ObI10 0Y4EeHb XONOOHO,
a 3Heprvsa MonekyJs BOASHOro napa Toxe
Oblna HA3KOM, TO ecTb KOorga BoAy C re-
nmem npu paeneHnn 1 MNa pacnbinanu
Ha MOANOXKY, OXfaxAeHHyl fo 6K, n
nenanun aTo ObICTPO, B TeyeHue 6 ce-
KYHJ, 3@ KOTOpble HW MJeHKa Nbaa, HU
noasioxka He ycrneBanu HarpetbCs —
nosyyanacb CTPYKTypa, noxoxas Ha
LIBETHYIO KamnycTy: OTAe/bHble KOJIOHHBbI,
pasfeneHHble NycTbiMU NMPOMEXYTKaMun
(dpoTo 1). KONOHHBLI 3TN nMeT Gopmy
obpaTHOro KoHyca, TO ecTb pacLumpsi-
I0TCSA MO Mepe yaaneHust OT NOBEepPXHOo-
cTu. CunTtaeTcs, 4TO NPU HU3KOW 3HEpP-
MU MOJIEKYJl HQHOCUMOrO BeLLecTBa, a
OHa B 3TUX ONblTax onpeaenseTcs nas-
JNleHneM, MOJIEKY/bl HE yCMeBalOT nepe-
MeL,aTbCs N0 BO3HUKLIEMY TBEPOOMY
Teny v 3aHuMaTtb Hambonee BbIrOAHbIE
MecTa. MNoaToMy 06pasyoTcs KnacTepsbl
camoro pasHoro maclitaba. Ysenuuye-
HMe pasneHus BoasiHoro napa (133 Ma
6e3 renuvsa) NoBbILIAET NOABMXKHOCTb MO-
JleKyn, U KnacTepbl CraaxuealoTcsa: No-
JlyHaeTcs CTPyKTypa B BMAE CrJIOLIHOMN
daceTyaToi nneHkn, KotTopas Mectamu
oTcTaeT oT noanoxku (doto 2). Kak n
NMOJSIOXEHO MO guarpaMMe COCTOSIHUS,
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3TOT Neg, — aMopdHbI 1 BbICOKOW NA0T-
HOCTW. Bo BCsikom criyyae, korga ero Ha-
rpesanu, To npu temnepatype 30 K gas-
JIeHNne BOASIHOro napa B KaMepe MUK-
pockona pesko pocno. ITO MOXeT 03-
HayaTb, YTO B NIeASHOI NeHKe, Kak non-
XHO OblTb NpPX 3TOIN Temnepartype, cly-
ynnocb pa30BOE NpeBpalleHne U Nep
BbICOKOW MJOTHOCTU MpeBpaTuics B
CBOIO HU3KOMJIOTHYIO Pa3HOBUOHOCTb.
Mo MHeHuio aBTOpOB PaboThl, NOAOOHbLIE
nensiHble CTPYKTYPbl OOJIXHbI Habno-
[aTbCs B OTAANEHHbIX paioHax ConHey-
HOWM cucTeMmsbl, roe-HMbyab B obnake
OopTa, 13 KOTOPOro NPennonoXuTenb-
HO K Ham npuaeTalT KOMeTbl. TaMm no-
BEPXHOCTb KOCMWYECKUX OOBLEKTOB HU-
Korga He HarpeaeTtcs Bbiwe 30 K.
Korpa Bogy npwu gaBneHmm 10 Ma pac-
NbINSAN B TEYEHNE HECKONbKO BGonbLuero
BpeEMEHU, a nmeHHo 83 ¢, mopdonorus
«KaryCTHOM» MNEHKN U3MeHUNacb — Mo-
flysunack nepsiHas rybka, To eCTb MOHO-
JINTHOE BELLLECTBO CO MHOXECTBOM OTKPbI-
Tbix Nop (doto 3). MpuunHa nx obpasosa-
HUS1 MPYMeEPHO NoHATHa. CHavana, noka
nJjieHKa eLle TOHKasi, NMoJly4yaeTcst CTPyK-
Typa Tvna uBeTHOW kanycTbl. MocTeneH-
HO, MO Mepe MPUCOEAVNHEHWUS] HOBbIX MO-
NeKyn BOAbl, MJEHKA HArpeBaeTCs Kak n3-
3a BbleNIeHNs Tak HAa3blBAEMOU CKPbITOM
TENOTbl KpUCTaIN3aLmMm, Tak U 3a CYET
MOrNOLLEHNSA KMHETUYECKOW 3HEPrUN MO-
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Hazpes npueodum k
NOsA6ACHUI0O HA 6epUlUHe
CcMoabuxos ycos u3
KpUCmaaiu4eckozo avoa

nekyn. HarpeBwwch, negsHole KnacTepsl
noJiy4atoT BO3MOXHOCTb NepenTn k bonee
3HEepreTMYeckn BbIFOAHOMY COCTOSIHUIO:
JydLLIE CAMMHYTBLCA Y YMEHbLUNTbL CyMMap-
HYIO nnowanb NOBEPXHOCTU U COOTBET-
CTBEHHO CBSI3aHHYIO C HEeli MOBEPXHOCT-
Hyl0 aHepruio. MneHka npu 3TOM Harpe-
nacb npegnonoxutensHo ao 80 K. Kcra-
TN, NOJO6HLIA nNepexon, kK rybke Habno-
[aeTcs 1 Npu HanbIIEHUN MeTannmyec-
KUX MJIEHOK.

OT «KanycTHOW» CTPYKTYPbl MOXHO
OBUraTbCs U B OPYroM HanpaBiieHUu:
yBenn4nBas MJoTHOCTb MOTOKA MoJie-
Kyn Bogbl. B aToM cnyyae, a MMeHHO
npu HanblieHUM BOAblI C renMem nog,
nasneHnem 133 la B TeyeHue He-
CKOJIbKUX MUHYT, NOSy4aeTcs CTPYKTY-
pa, noxoxas Ha BbICTPOEHHbIE CMNuY-
KW, oHa Xxe cTtonbyatas CTpPyKTypa
(doTo 4). 3ameuaTenbHOE Ka4yecTBO

200x|

o ) R —. L1 V) 1111 e—

3TUX CTONOWKOB B TOM, YTO Y HUX U
rofsioBka, M Teno pasbuTbl HA CErmMeH-
Tbl, OHN MOX0XW Ha XMBbIX CYLLECTB —
30aknx neasiHblx 4epBsakoB. Moao6HbI
«NOTPENaHHbIN WepPCTAHON KOBEP»
Habntopan B 1987 rony AO.Jlaydep ¢
Konneramu, Korga BblpawimMBan MnjeH-
kn nbga npun 20—100 K («Physical
Review» B, 1987, 1. 36, c. 9219).

JlornyHo nNpepnonoXuTb, 4TO U ryb-
yaTtble, U cTtonbyaTble CTPYKTYpbl MO-
SABNAIOTCH HA KOCMUYECKMX oObekTax
C TemMnepaTtypon MOBEPXHOCTU B WH-
Tepeane 30—130 K, roe cywecTtByeT
amMop®HbIA e HU3KOW MIOTHOCTMU.
Takne ycnosusa HabnwoaawTcs B nNosice
Konepa n Ha X0NoAHbIX NensiHbIX
CMAYTHWKAX MNaHeT-rMraHToB.

Ewe 60onblUe yBENNYMBASA JABNEHNE, TO
ecTb pacnbiiss nap npu 133 Ma 6e3 go-
6aBoK renns B TedyeHne 18 mMuHyT, yoaet-
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Cs1 NONy4YUTb CTONBYaTYI0 CTPYKTYPY C OT-
YeTAMBO BbIPaXEHHbIMN dpakTanbHbIMU
obpasoBaHus MK Ha BepLunHe (poTo 5).
Harpes nognoxku Boiwe 220 K npuen K
MHTepecHOMY 3addekTy: Ha BEPLUMHE
CTONBMKOB BLIPOCAN YCbl, OrpaHka KoTO-
pbIX HE OCTaBNS€T COMHEHUS B TOM, YTO
370 KpucTannmnydeckun neq (poto 6). MNo-
0OOHbIE CTPYKTYpPbl CNeayeT UckaTb B
Konbuax CatypHa M Ha MOBEPXHOCTU He-
KOTOpbIX, 0COB0 ropsYMX NeasHbIX CAyT-
HWKOB W MNaHeT.

Mocne obHapyxeHnsa ycoB cTano no-
HATHO, 4TO CNY4UTCS NPU AanbHENLIEM
yBENIMYEHUN TemnepaTypbl NOANOXKN:

7

slelq

(=]
=

essure

Mag | Det | Pressure
45 PM|30.0 kV|5.5 mm|150x| ETD

6ynet ob6pa3oBbiBAaTLCA KpUcTanau-
YECKUI rekcaroHasbHbli fieg B Buae
KaKnx-nmbo BETBUCTbIX CTPYKTYpP, BEOb
BCEM M3BECTHA ero cnocoBHOCTb MNO-
poxnaTb CHEXUHKN. CTPYKTYpbl, NONy-
YMBLUMECH MPU ANUTENbHOM, B Teye-
HMe 18 MUHYT, pacnbileHn napa nog
HU3kM pasneHnem 10 Ma noaTBepaun-
nm 3T oxupanusa (doto 7). O6paso-
BaHUS pPaCKUOUCTbIX OEPEBLEB BMEC-
TO NJIEHKN CBA3AHO CO CNIOXHbIMW Ten-
NIOBbIMU MOTOKaMW B KamMepe MWUKPO-
ckona. MNMopnoxka B onbiTax 6Gbina
OYeHb XOJIOOHOWM, NMo4YTU abCONIOTHLIN
HoMb. CTeHKM KaMepbl — Tenjee Ha

sz Kpucmanaiuieckoz2o
Ab0a MONCHO eblpawiueams
HacmoAauwue caovl

SKCMNEPUMEHT

300 rpagycoB. O4eBUAOHO, 4YTO OT HUX
K pacTywmm KpucTaniam naeTt noTok
Tenna. A cam KpucTtann no Mepe CBO-
ero pocrta Bce ¢ 60nbWNM TPYAOM Ne-
penaet 3TO Tenno, a Takxe Tenno oT
$as30BOro npeBpaleHns Ha Noasox-
Ky. Bce BMecTe n nopoxaaeT Takue vy-
[ecHble cajbl U3 KPUCTaNINYeCKoro
nbpa. NMpuyem 911 UBSLLHbIE CTPYKTY-
pbl nony4yatoTca 6€3 BCAKUX 3aroBOPOB,
HaroBOPOB M MPOYMUX MArn4yeckux npu-
€MOB, KOTOPbIMU HEe CTOJIb AABHO CTa-
NN XBacTaTb HeKOTOpble NobuTenn
CBEPXbECTECTBEHHbIX CBOWNCTB BOAbI.

Mopanb xe M3 aToro pacckasa co-
BCEM [Apyras, U ee O4YeHb XOPOLUO
chopMynmpoBan oAuH U3 COaBTOPOB
paboTbl — lOnmnaH KapTpaiT, BbicTynas
¢ coobueHmnemM 06 onbiTax ¢ XOJO4HbIM
NbAOM Ha npolweawen B Hosb6pe 2008
roga KoHdepeHUnn no Nbay B KOCMO-
ce, opraHu3oBaHHoOW EBponelickum
doHaoM Hayku. A ckasan OH npumep-
HO clefylouLee: NOJIyYEHHbIE HaMU
CTPYKTYpPbl MOPOM 4Ype3Bbl4aliHO MOXO-
XM Ha XuBble 06beKThI. [o3TOMY KOr-
ha uccnepoBaTtenu Kocmoca yBUasT
He4YTo NnoaobHoe B HANAEHHbIX UMUK 00-
pasuax, MM He cnefnyeT cpasy Xe Co-
6upaTb Npecc-KoHpepeHUmnio N 00bAB-
NATb O HAX04Ke MHOMMAHETHOM XU3HW.
K obbvektam Hapo GyneT O4YeHb Tuia-
TenbHO npucmoTpeTbes. C apyroli cTo-
POHbI, KTO 3HAET, HE CNYXWUT 1N CXO4-
CTBO C TEM X€ YEepBAKOM HAMEKOM Ha
TO, YTO XW3Hb 3apogunacb Ha Nopob-
HbIX lesHbIX CTPYKTypax M B Nocneg-
CTBUM coXpaHuia namsaTb 06 NCXOOHbIX
dopmax CBOEro cyuiectBoBaHUNA?

BoT Takom nony4ymncsa y ucnaHCckux
Yy4Y€HbIX HOBOrogHWI Noaapok nobute-
NISM MOPasMbILWAATbL O NMPOUCXOXAEHUN
XW3HWN, YNCNO KOTOPbIX, HECMOTPS Ha
BCEOOLWMNIA CKENTULN3M, OTHIOAb HE
YMEHbLLAETCH, 4TO HE MOXET He pano-
BaTb COTPYAHWKOB Hay4YHO-MOMYNSPHbLIX
XXYPHAanoB.
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Uon vinu non?

[es 3Tol cTaTby NosiBMNACk nocrne nydénMkauumn B pas-
nene «Mepenucka» oteeTa A.Bacunbesy 13 3eneHoropcka: «Cum-
BOJ1 MOAA, Kak ykazaHOo B XMMU4Yeckon aHumknoneaun n bCO —
OT nartuHckoro lodium, a J, BnaMmo, nepnognyeckn nosiBnseTcs
KakK MpOM3BOAHOE OT PYCCKOrO «MOa».

OpHako Takoli OTBET caM Bbi3blBaeT Borpockl. Mopn 6bin oT-
KpbIT ToNbko B XIX Beke, y OPEBHUX PUMISH 3TOr0 CnoBa He
ObINI0, TaK YTO OYEBUAHO, YTO JIATUHCKOE Ha3BaHWe NpuaymMaHo
XUMUKaMU, N He Tak AaBHo. KcTtaTtw, npaBunbHOE HanucaHwe
39TOro 3NnemMeHTa Ha natbiHu He lodium, a lodum. MNpuyem nucatb
3TO CJIOBO XMMWKW MOMIM Kak C «i», Tak U C «j»! Tak, B «Kypce
o6uweli xumunmn» b.B.Hekpacosa (M.: Focxumusgat, 1962) unta-
eMm: «JlaTmHckoe HasdsaHve Jodum, XMmuyeckuin 3Hak J». MNpu-
4YeM B TekcTe, B Tabnuuax n B xmMmmnyeckmx Gopmynax B 3TOM
y4ebHu1Ke MCMONb3yeTCs CUMBOM 3NeMeHTa J, HO OOHOBPEMEH-
HO BE3J€ HANNCaHO TONIbKO «MO», «MOaANabl» U T.4. (HO He «iAoa»,
«ognapl»...).

Janee, «nepnogunyeckn nosinsowasaca J» (04eBUAHO, peyb
MOET O CMMBOJIE 3NIEMEHTA B NEPUOAMYECKUX Tabnunuax) HUKak
He MOXeT OblTb «MPOM3BOAHOM OT PYCCKOro Mo4», a b OT
cnoea «ioa»! He roBops yxe 0 TOM, 4TO CMMBOJIbI XMMNYECKNX
3/1IEMEHTOB HMKOrAa He MPOM3BOAWIIMCH OT PYCCKUX Ha3BaHWI
3/IEMEHTOB, a TOJIbKO OT FPEYECKUX U NATUHCKUX KOPHEA — KTO
Obl 1 B Kakoi Obl CTpaHe 3TW Ha3BaHWA HU NpuUaymbiBan. Takosa
Tpaguums.

Y710 roBOpAT cnoBapw PYycCKOro s3blka? B 4eTbipexToOMHOM
akapgemuyeckom «Cnosape pycckoro f3blka» (M.: Pycckuii a3blK,
1981) — Tonbko «og». OgHAKO MOXHO BCTPETUTb 00a Hanuca-
HWS: Moa, 1 oA, NPUYEM Yalle BCEro Ha nepBoe MEeCTO CTaBAT
«op», Hanpumep, B CnoBape MHOCTpaHHbIX cnoB (M.: Pycckuii
a3blk, 1983). B CoBeTckom aHUuKnoneguyeckom crosape (1983)
untaem: «Moa, cm. Mog», To xe n B HOBOM SHUMKNONEaNYECKOM
cnosape (2006). B coBpemMeHHbIX Tabnuuax 31emMeHTOB U B XU-
Munyeckmnx dopmynax Mbl BCTpedaem Tonbko |. MNoyvemy Tak npo-
mexoonT? UM kak npaBusibHO?

B xMmunyeckux TekcTtax MPUHSATO Mmucatb 3TO CIOBO 4epes
«N-BOCbMEPUYHOE», TO €CTb «MoL». A BOT B MEANUMHCKUX U
XYO0XECTBEHHbIX TEKCTAx MPUHATO NMcaTb 3TO CNOBO C «U-
KpaTknm»: nog. NMosicHMM 3a04HO, YTO TEPMUH «M-BOCbMEPUY-
HO€» MPOUCXOAUT OT UMGPOBOro 3HaYeHUs 8 aToi OykBbl B
CTapoM CnaBsiHCKOM andaBuTe, Kak U rpeyeckoint BykBbl «uTa»
(«aTa») — 3, OT KOTOPOM M NPOM3OLLA KUPWUIIIMYECKAA «U»
(6ykBa «b6» HE UMena B KMPUIIULLE YNCIOBOIO COOTBETCTBMS).
CooTBeTCTBEHHO aecsaTasd 6yksa ctaporo andasuta i Ha3dbiBa-
Nacb «M-OEeCATepPUYHbIM», TaK KakK MMena 4YMCcloBOE COOTBET-
ctBue 10, kak n rpeyeckas «iota» — M.

Mpexnae BCero BbISICHMM, OTKyAa MNPOM30LLIO Ha3BaHWE «MOL»
1 kTO ero npuayman. OkasbiBaeTcs, OTKPbI1 3TOT 3/IEMEHT OAWH
XMMWK, @ Ha3BaHve eMy Aan Apyroi, 4To GbiBano, KCTaTu, He Tak
YX penko. HecTb OTKpbITUS noga npuHagnexunt ¢paHuydy bep-
Hapy KypTtya (Bernard Courtois). OH poauncs B OuxoHe B 1777
rogy. C petcrtBa paboTan Ha CenUTPOBapeHHOM 3aBone, npu-
HagnexasLwem ero otuy. [Motom 6k NnogmacTepbeM y dapma-
ueBta. B 1799 rogy, nocne y4ebbl B [MOANTEXHNHECKON LUKONE,
Obin Npu3BaH B apMuio, paboTtan dapmaLeBTOM B BOEHHbIX FOC-
nutansax. B 1801 rogy KypTtya BepHyncsa B MNonntexHU4eckyio
LIKOY, 4TOObI CTaTb aCCUCTEHTOM W3BECTHOMO XnMuKa Jlyn XKaka

58

Tenapa, Oyayliero akagemuka u npesugeHTa Mapuxckon aka-
OEeMUN Hayk.

Mocne cmeptn otua Kyptya BepHyncsa B AuxoH. [ns npous-
BOACTBA COJIEN HATpUS M Kanus Ha CBoem Tenepb 3asoge Kyp-
Tya Mcnonb3oBan 301y M3 BypbiXx MOPCKMX Bogopochnen. LLlenok,
MONyYeHHbIN NPy BbiBapKe 30Jbl, BbiMapuBain B MeOHbIX KOTNax.
[na ocaxpeHus npumecein B pacTBop O00aBNSIN CEPHYIO KUC-
noty. MNpu aTom Menp noggepranacb KOPpPo3uu, 4ero He Obino
npu Bapke 4nCTbIX conen. KypTya 3aHsacs NoMCKOM BeLLecTBa,
pasbepatowero Mmegb, 1 B 1811 rogy OTKPbIA HOBbIA 3NEMEHT.
He nmess BO3MOXHOCTU M3y4uTb ero 6onee getanbHo, KypTtya
obpaTtuncs K Apyrum xmmukam. LLnpokyilo n3BecTHOCTb ero oT-
KpbITUE MOMY4YMIO NULLL CMyCcTS ABa roga, koraa 9 Hosopa 1813
roga o HeM cpaenan goknag ¢gpaHuy3ckmin xummk Hukona Kne-
MaH. B HeMm, B YacTHOCTW, roBopunock: KypTya obHapyxwus, 4to
«MaTO4YHbIM PAcCOon 30/bl MOPCKUX BOOOPOCNEN COAEPXUT AO-
BOJIbHO 00JbLLIOE KOMMYECTBO BECbMa CTPAHHOIO WU MHTEPECHO-
ro BewecTea. MI3Bneyb ero o4eHb nerko... BewecTBo, Bbinas-
Lee B BUAE YEPHOro NnopoLuka nocne npubasneHns CEpHOM KnC-
NI0Tbl, BbIOENSETCS MoA AercTBMeM Tenna, obpasys nap Benmko-
nenHoro GroNeToBOro LBETa; 3TOT Map KOHAEHCUMPYeTCs B an-
JIOHXe N NpueMHuKe B BUOE KPUCTA/IMYECKMX MACTUHOK C Sp-
KM 611eckom».

Mocnepywowme aHanmM3bl Nokasanu, 4TO CNAaBfieHHas 3ona
MOPCKMX BOAOpOCNen MoxeT cogepxatb 0o 1% Nal. MNMpwu yna-
pVBaHUM pPacTBOpPa NPOUCXOAMT KOHLEHTPMPOBAHUE HE TOJIbKO
CONEN, HO U CEPHOWN KUCMOTbI, KOTOpas MpPOSIBASIET OKUCANTENb-
Hble cBoiictea: 2Nal + 2H,S0, = |, + Na SO, + SO, + 2H,0.

3aBog B [luxxoHe BCKOpe npulien B ynagok u3-3a BBO3a BO
®paHumio nHaminckon cenutpbl. Torga KypTya pewmn 3aHATbCS
nobbivent noga. Mpenapatbl 3TOF0 dNeMeHTa CTann LWMPOKO UC-
Nnosib30BaTbCs AN NleYeHns 6ONe3HU WMTOBUAHOWN Xenesbl —
300a. 3a MeaMUMHCKOE UCMOoNb30BaHME CBOEro OTKpbiTus Kyp-
Tya B 1831 rogy nony4nn 6onbLuyio Harpagy — 6000 ¢dpaHkos. A
9 Hosi6psa 1913 roany, cnycTs PoOBHO CTO NeT nocsne nybéanyHoro
coobLieHnss 06 OTKPbITUKN, B JMXKOHE COCTOSiNaCh TOPXECTBEH-
Has LEePEMOHMS, U Ha OOMe, B KOTOpoM poawuncs Kyptya, 6bina
yKpensieHa namsitHas Tabnuyka, a 4epes rog, ero MMeHem Obina
Ha3BaHa ynmua B JmxoHe. NepBOOTKpbIBaTENb MOAa (OH ymMep B
1838 roay) He onybnnkoBan 3a CBOIO XW3Hb HU OAHOW Hay4HOW
cTaTbm.

KnemaH coenan cBoe coO06LIEHME NULWb NOCEe TOro, Kak Ho-
BOE BeLLeCcTBO noapobHo uccneposan XXosed Jlyn en-Jltoccak,
KOTOpPbIA YCTAHOBWU 3IEMEHTAPHYIO NPUPOAY MOoAa, a Takxe
CUHTE3MPOBaNl MHOIME €ro NPOn3BOAHbIE, B TOM YAC/E MOOOBO-
nopoaHyto kucnoty Hl, noanyto kucnoty HIO,, noaHbIn aHrvapua,
1,0, xnopua nona ICl n apyrve.

lein-Jlloccak He TONbKO NOAPOOHO NU3Y4nsT HOBbI DNIEMEHT, HO
1 gan emy HasaHue. OH NMpou3Ben ero OT FPevyeckrx KOpPHeNn
«punanka» n «BUXy, Kaxycb», Nno-rpedeckm EelbNg — upeta epu-
ankn, eunoneToBbii. MNo-dpaHLy3CKn CNOBO NUCanochb (M cenyac
nuwertcs) iode. A kak B Apyrux a3blkax?

B Poccun oo pedopmbl opdorpadum 1918 ropga npobnem ¢
HanmMcaHnem He ObIIO: MO Npasuiam, Nepeg rnacHbIMU (a Takxke
B OKOHYaHUSIX Mepen «i») nucanacb TONAbKO i: 1akoBb, i€3yuThl,
ioab, itonb, XuMuyeckin n 1. a. COOTBETCTBEHHO U CUMBOJIOM
anemMeHTa cnyxwuna byksa |. Otcioga, kCcTatu, cnegyeT, 4T0 MOA-



Hble cenyac «CTapble» HaOANUCWU B HAa3BaHWSX, BUTPMHAX, HA Bbl-
Beckax M T.n. Tuna «Pycckuii xonoab», «Xpamb Xpicta» U MHO-
XECTBO APYrnx HanucaHbl ¢ rpyobiMu owmnbkamn. [Mocne pe-
dopmMbl opdorpadumn 1 ynpasaHeHnst psaa 6yks HEKOTOPbLIE BOM-
pPOCbl OCTaNNCb HE YyperynupoBaHHbiMK. Bo BCAkOM cnyyae, B
n3gaHHor B 1924 ropy kHure B.Mepua «O4epk nctopun passu-
TN OCHOBHbIX BO33PEHUIA XMMWUU» HAMMCaHO «MO4», «MOAUObI».
Takoe xe npasonucaHne B «Kypce HeopraHn4eckom xummumn» I.Pe-
Mn n3paHnsa 1963 ropga. Ho, B oTanume ot yyebHumka Hekpacosa,
CcMMBON anemMeHTa |, a He J.

MocmoTpyM, 4TO B Apyrux ga3bikax. B aHrnuiickom HasBaHue
aneMeHTa NULIETCS HECKOJSIbKO MHaye, 4yem BO (PpaHLy3CKOM:
iodine 1 Npon3HoCUTCH «aiioyauH» — C KPaTKUM WK O0NTUM «U»
B nocnegHem cnore. B ncnaHckom CyLlecTByeT ABa HanuvcaHus:
iodo B XMMMNYECKMX TEKCTax U yodo — B OCTaslbHbIX. TO €CTb Non-
Hasa aHanorms ¢ pycckum a3bikom! (Mo Tpaamumm, natuHckas i
TPaHCINTEPUPYETCH B PYCCKOM A3blKE KaK «U», a j — Kak «ii».) B
MOPTYrasibCKOM, Kak 1 B UCNAHCKOM, i0do. Mo-ntanbsaHCKN Hanm-
caHve aHanornyHo gpaHuyackomy: iodio. OgHako B Pyccko-He-
Meukom cnoeape M.A.LsunnuHra, cogepxawem okono 150 Tbi-
ca4 cnoB (M.: Pycckuin a3bik, 1997), 9T0 CNOBO HaNMcaHO Yepes
«KU» (HeM. «not») — Jod! B HemeLko-pycckom cnoBape TOro xe
n3pgatenbctea (1998) Takke ymtaem: Jod (xmm. 3Hak J) rioa. To
Xe HabngaemM 1 B Apyrux f3blkax repMaHCKOoN rpynmbl, a Takke
B A13blkax, Ha KOTOpble 3HAYNTENbHOE BAMSHWE OKa3anin repmaH-
ckme a3blkn. Hanpumep, B ronnaHackomMm — jood (B XMMWYECKMX
TekcTax jodium), B MCnaHaCKOM jop, B AATCKOM, LUBEACKOM, HOP-
BEXCKOM — jod; Tak e 3TO CNOBO MULIETCS B MOSIbCKOM, cepbe-
KOXopBaTckoM (jod u joa), BEHrepckoMm, yewckom (jyd) v ap. a3bl-
Kax. BbykBa j npucyTCTByeT B Ha3BaHWW 3TOr0 BeLLECTBa B fa-
ThiLCKkOM (jods), acToHCckOoM (jood), nuToBCKOM (jodas).

Tak, MOXeT OblTb, UMEHHO B HEMELKOM f3blke crieayeT UckaTb
NMPOUCXOXAEHNE Hallero «noa» u cumeona J? 3Ty runortesy
MOXHO MPOBEPUTb MO Nepuoanyeckmm Tabnvuam 37eMeHTOB,
M3OaHHbIX B pasHble rofbl B pasHbix CTpaHax, 6naro noabopky
13 27 Tabnuu, ¢ koMMeHTapusamin onybnmkosan B 1992 roay kpyn-
HEMLWMIN 0TEeYECTBEHHbIN UcTopuk xumun [.H.TpudoHoB. Bo Bcex
AHINOA3bIYHbIX N3AAHUNAX, KaK U CNeAOoBano 0Xnaatb, CTOUT CUM-
Bon |. CumBon J Mbl BCTpeEYaeM B «JIECTHUYHOM» Tabnuue patc-
koro ¢uamkoxmmuka Onmnyca TomceHa (1895), HanucaHHOM Ha
HEMELIKOM 513bIKE; B «aCTEPOUNOHOM» Tabnnue YeLckoro XMmMmKa
Borycnaea bpayHepa (1902); B npoobpase COBPEMEHHOMN OJINH-
HoM dopMbl Tabnmubl WBENLAPCKOro xmMmnka Anbdpena BepHe-
pa (1905); B Tabnuue weeackoro dusmka MoxaHHeca PoBepTa
Pupbepra (1906), B KOTOpOW BrepBble NMPOCTaB/EHbI NOPSAAKO-
Bble HOMepa 3/1IeMeHTOB; B Tabnmue HeMeukoro Xummka dmuns
Bayapa (1911), npeanoXMBLLErO TEPMUHBI «TMAaBHAsS» U «MN0BOY-
Has» MOArpynnbl; a Takke B Tabnuuax poamelierocs B Monblue,
HO paboTaBlwero Toraa B NepmaHmm Kasnmunpa dasHca (1915),
HemMmeukoro ¢uanka Pyponbda Banbtepa JlapneHbypra (1920),
3HaMeHuToro garckoro ¢dusmka Hunbca bopa (1921), Hemeuko-
ro xmmmuka Puxappa MoraHHa CBuHHe (1926), HEMELKOro XmMMm-
ka Kapna Manepa (1927). To ecTb BO BCEX 3TUX «HEMELIKOSA3bIY-
HbIX» Tabnmuax CTOUMT cMMBOA J, TOraa Kak B Tabnvuax aHrnm-
CKUX, aMepUKaHCKUX, PPaHLy3CKNX XMMUKOB — cumBon |. 3Ha-
4YUT, BMOJIHE BEPOSITHO, YTO M CUMBON J, N CNOBO «iHo4» MOSIBU-
JINCb Yy HAc MNoA BAUSIHWEM HEMEeLKOro s3blka. Tem 6onee 41O

PACCJIEAOBAHUE

FepmaHus B Te4yeHne OJNTENbLHOro BpeMeHu Obina 3akoHopa-
TenbHULEN B 0611acTu XMMnn 1 nuguposana no Yncny Hobenes-
CKUX MPEMUN MO XUMUK (CM. «XUMUIO K XM3Hb», 2008, 1 5).
OTOT BbIBOA noaTreepxaaeT u «KpaTtkmin aTMMONOrnyeckuii cno-
Bapb pycckoro a3bika» H.M.LLaHckoro, B.B.MBaHoBa 1 T.B.LLaH-
ckon (M.: Mpoceewerne, 1971): «Moa. 3ammcTe. B XIX B. 13
dpaHL,. 93. Yepe3 HeM. NOCPeACTBO». HeyamBuTeNnbHO, 4TO npe-
Ba/IMPOBaHNE «HEMELIKOM XUMUU» OTPa3uIocb N Ha XuMun ¢ap-
MaLeBTMYECKOol. B TeyeHne onmTenbHOro nepvopa Hemeukme
dapmaueBTNHeckne KoHLEpHbl «Bayer», «Merck» cHaGxanu ne-
KapcTBaMn BeCb MuUp. MHorme pycckme Bpayu, Kak U XUMUKW,
yuunmcb B FepmaHumn. M «BbiBE3NN» OTTYAA U «MOAHYO HACTON-
Ky», N «A000(POpPM», U CUMBOJ 3TOrO 3fieMeHTa J.

MosiBNeHne B COBPEMEHHOM HEMELKOM $i3blke BCE OOJbLUErD
4yncna aHrMMUM3MoB MPUBOAUT K TOMY, YTO «UCTUHHO HEMeEL-
kmnin» Jod HauymHaeT ycTynaTb MecTo cnoBy lod. Tak, B u3gaHHom
B 1989 roay B Jleninuure KHUre no mcrtopmn xumum «ABC
Geschichte der Chemie» Ha TpagMUWOHHOE HanMcaHwe 3Toro
C/ioBa NO-HEMELKM cnegyeT oTcbiika: «Jod. > lod». TpyaHo cka-
3aTb, MNOSIBUTCS JIN CO BPEMEHEM Takas TEHOEHUMS N B PYCCKOM
A3bIKe.

B 3aknioueHne — mHeHne dwunonora Hatanen KOgmHon, peka-
Ha ¢akynbTeTa Pycckoro f3blka U nutepatypbl Bnagnmupckoro
rocynapCTBEHHOrO NeaarorMyeckoro yHuBepcuteTa, AOKTopa
durnonornyeckux Hayk: «Y3akoHeHHoe «[paBunamu opdorpadpumn»
HanMcaHve cnoBa «ho4» 4Yepe3 COYeTaHme «o» NPOTUBOPEYUT
pycckon rpaduyeckoii HopMme, T.K. 3By4aHue «iogd» Tpedosano
Obl HanucaHus « O», Kak U B crnoBe « Jika». bykBa « », co6-
CTBEHHO, 1 npuaymaHa Obina ans Toro, 4Tobbl NPEOAONETL HE-
€CTECTBEHHOCTb COYETaHUs «Oo» Ha NUcbMe». VIMEHHO Takoe
HanucaHue Mbl HaxoaMm B OGefopycCcKoM si3blke: [ A, | A3iCThl,
padopm. Kctatu, cnosa «nof» n « A» NO-PyCCKU AOSKHbI HYn-
TaTbCs NPaKTUYeCkU oguHaKoBo. Ho Bpsig, v B pyCCKOM S3bike B
o603puMom ByayllemM BeEpPX BO3bMET TEHAEHLMSI 3aMeHbl Hanu-
caHusa «04» Ha «MoL4» U TeM 6onee — Ha « O»!

A BOoT otBeT Cnyx6bl pycckoro si3blka MHCTUTYTa pycckoro
a3blka PAH u komnaHum «Cnosapu.py» (http://www.slovari.ru/
default.aspx?p=1221) Ha Bonpoc nonb3oBartens: «CkaxuTe, no-
Xanymcrta, Kak npaBuibHO MPOU3HOCATCS COBA MOH, WOHHBLIA?
HekoTopble MPOU3HOCAT UX C NepBbiM 3BYKOM [ ]». OTBET Obln
Takon: «[pomn3HoLlEHNEe CnoBa MOH COrnacHO AaHHbIM HOpMa-
TUBHbIX CIOBapeit SIBNSeTCS BapuaTMBHBLIM: MOXHO MPOU3HOCUTL
€ro C Ha4asibHbIM 3BYKOM [j], © TOraa CnoBO 4YMTaETCH Kak [[H], a
MOXHO — B COOTBETCTBUM C HanucaHvem [noH]. Cowwnemcsa Ha
BCEM N3BECTHbIA TOMKOBLIM CNOBapb pycckoro a3bika C.U.Oxe-
roea u H.10.LLIBeaosoit. Mogo6HbIX yka3aHUi OTHOCUTENLHO Npu-
narateflbHoro u Opyrux Npou3BOAHbLIX HE OAETCH, U3 Yero MoX-
HO chenaTb BbIBOA, YTO 34EChb MPOM3HOLLEHWE COBMagaeT C uC-
XOOHBIM CIOBOM».

B cBA3K ¢ 3TMM MHTepecHo 610 6bl NocnpalmBaTth Npodec-
CMOHAJIbHbIX XMMWKOB, KakK OHW MPOU3HOCHAT HE TOJIbKO CI0BO
«104», HO N «MOH», — €CTb JIN Takme, KOTOpble rOBOPAT « H»?

N.A.JleeHCOH
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HAHOTEXHOJ10rMn

HaHo4yacTuubl
cepebpa
TOPMO3AT
POCT ONyXONH . 34,

CotpyaHukn VIHCTUTyTa 3nektpodu-
3uku n anekTpoaHepretvkn PAH non
pykoBoacTBoM akagemuka .. Pyt-
6epra BriepBbie 0OHaPYXWn, 4TO Ha-
HoyYacTuubl okcuaa cepebpa TopMo-
39T pocT onyxonu. [lepsBbie 3kcne-
PUMEHTbI MOCTaBJIEHbI HA KPbICax.
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B nocnepHue rogbl OHKONOMM YCUNEHHO U
Hebe3yCcneLwHo UCCneayloT BO3MOXHOCTb
NPUMEHEHNS HAHOYaCTUL, HaAHOTPYOOK,
HaHOKancysa 1 HaHOMPOBOAHMKOB NS ne-
YEeHUs 3/10Ka4YeCTBEHHbIX onyxonen. Ha-
AeXAbl POCCUNCKNX nccnegoBaTenemn Ces-
3aHbl C HAHOYaCTULAMN N MOHaMn cepeb-
pa, koTopble 061a8a0T LMTOTOKCUYECKON
aKTMBHOCTbIO M aHTUMWUKPOOHLIMU CBOIA-
cTBamu. B3Becb HaHouyacTuy cepebpa
MOXHO MONy4uUThb, NMOrpyxas B BOAy Ce-
pebpsiHble 31eKTPoAbl U Nponyckas TOK
20-1500 A c nanpsixeHnem 60 kB. [Ona
ncecnefoBaHns NPOTUBOOMYXONEBOW ak-
TUBHOCTW y4€Hble BbiOpanu B3BECH C Mak-
CYManbHOM [0NeN HaHO4YacTUL, MeHbLUe
100 HM. Takyto B3BECb MONYy4aoT NPU ANNn-
TenbHocTn umnyneca Toka 10 mc. OanH
MUANUANUTP B3BECU coaepxan 4 MKr Ha-
HoYacTuu,

lMpoTmMBOONyx0neBbIn apdeKT BOAHON
oucnepcun Yactul, cepebpa mnccnenosa-
NN Ha camuax 6enbix KpbIC, KOTOPbIM B
NOAKOXHYIO KNeTyaTky npasoro 6eapa Bee-
1N CYCNEH3MI0 KNeToK NMM@OoCcapkoMbl.
Cpasy nocne nepecagku Onyxonen exen-
HEBHO [Ba pa3a B CYTKM KpbiCam BBOAWUIU
yepes KaTeTep B SIPEMHYIO BEHY B3BECb
HaHo4acTuy, cepebpa B GU3N0NorMyeckom
pacTBOpe, @ KOHTPOJIbHbIM XMBOTHbIM —
NpPocTO GM3NONOrNM4ecKknii pacTeop.

B KOHTpOnbHOM rpynne cpegHuin pasmep
OnyxoNn HEYKJTIOHHO yBenu4yueancs. Ha ge-
CATbIN OEHb ee guameTp cocTtasnan 4,4 cm,
a Yy XMBOTHbIX, MNOJly4aBLUMX HAHOYACTULLbI
cepebpa — Tonbko 3,1 cM. Y ABYX XMBOT-
HbIX OMbITHOW FPYMMbl OMNyXOJlb JaXxe CTa-
na ymeHbliartbcs. Mon BnusHuem cepeb-
pa B ONyxonum nNpoucxogat Amctpoduyec-
K€ N3MEHEHMS N YMEHbLUAETCH Konuye-
CTBO knetok. OgHako NPOAOMKUTENBHOCTb
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XW3HU XUBOTHbIX B 06enx rpynnax Obina
NPUMEPHO OANHAKOBOW.

B OHK 300poBbIX KNETOK NPUCYTCTBYET
HEKOTOpOe KonuyecTtBo cepebpa, B AHK
KNEeTOK 3/10Ka4eCTBEHHOM onyxonn ceped-
pa MeHbLue. 10 MHEHMIO NMUTEPCKMX YHEHBIX,
ONNTENbHOE BBEAEHME B3BECU HAHOYACTULL
cepebpa BOCCTaHABAMBAET PUINOSIOrNYEC-
KYIO KOHLIEHTPALMIO 3TOro Metanna u «crta-
6unuampyet» cTpykTypy OHK B onyxoneBbix
Knetkax. Bnpoyem, ponb Yactuy, cepebpa B
noaasneHnn pocta onyxonu Tpebyet aasb-
Henwero ndydyeHns. Ho yy4eHble HapelTcs,
4TO 3TN UCCNEAOBAHUS CTaHYT OCHOBOW OJisl
paspaboTky NPUHLMNUANIBHO HOBbLIX BbICO-
KO3 DEKTMBHBIX NPEnapaToB C MUHUMASIb-
HbIM NOBGOYHLIM AECTBMEM AN NevyeHus]
3/10Ka4ECTBEHHBIX HOBOOOPA30BAHUI Y XXN-
BOTHbIX M YenoBeka.

Xumuq

Ctekno-xameneoH
C MIHOBEHHbIM
OTKJINKOM

YuyeHble n3 UHcTutyTa npobraem xu-
mudeckor ¢puankn PAH (YepHoro-
noBka, MockoBckasi obnacts) npen-
JIOXWIIN 1104X04, KOTOPbIV M03BOJISI-
eT YNYHLUINTb Ka4€CTBO MOIMMEPHbIX
CTeKos1-xaMesneoHoB. Peub uger o
4pe3BblYaiHO BaXHOM CBOWCTBE
3TUX CTEKOJI — CrOCOBHOCTU ObICT-
PO MEHSITb OKPAacky B 3aBUCUMOCTU
OT SPKOCTU OcBeLyeHus. Paboty xu-
MukoB noanepxan Poccurickuii
poHA PyHAaMeHTabHbIX Nccaeno-
BaHui (grachov@icp.ac.ru).

3aTreMHeHHble Ha CBETY W Npo3payHbie B
TEMHOTE CTekna-xamMesieOHbl N3BECTHbI
0AaBHO. VIX NCNONb3YIOT B O4Kax-Xxamesneo-
Hax, U3 HUX AenawT CTekna B aBToMobu-
nax U paxe okHa (MpaBaa, BeCbMa Hepae-
wesble). MpuHuMn nx AencTemMs OCHOBaH
Ha gaBneHun dotoxpommsma. CyTb ero B
TOM, 4TO HEKOTOpbIE BelecTsa nNpu obay-
4yeHnM 0BpPaTMMO M3MEHSIIOTCS 1 NPU 3TOM
MEHSIIOT OKpacKy — Toxe obpatumo. Tako-
ro TMna CoeauHeHWs 1 BBOAAT B COCTaB
cTekna, 4tobbl Ha CBETY OHO TEMHENO,
npuobpeTas KOPUYHEBbIN, CEPbI Unn opy-
rov uBeT, a B TEHW, HaNpPOTUB, CTaHOBMU-
NI0OCb NPaKkTU4eckn npodpayHeiM. Bpems
«OTK/IMKa» CTEKON Ha U3MEHEHNe YCNOoBUi

OCBELLEHHOCTUN A0JIKHO OblTb Kak MOXHO
MeHblUe, B nageane — OGAU3KUM K HYJIO.
PaboTta xumMnkoB n3 YepHoOronoeku, BO3-
MOXHO, NpUbAn3nT Hac K ngeany. Bo Bcs-
KOM Cny4yae, BpeMs «0TKInKa» X NoanMmep-
HbIX CTEKOJ1 N3MEpPSIETCSH CekyHaamu — 3To
0O4YeHb ObICTpO.

Kak e y4eHble 4oOUANCh Takoro pekop-
noHoro peaynbTtaTta? lNMpennoXeHHbIn UMu
MEeTOo4 BecbMa OCTpoyMeH. EcTtb ¢doTo-
XPOMHbIE CcoeauHeHns — 0ObeMHbIE opra-
HMYeckmne MOoJeKysbl, KOTOpble nog, Aen-
CTBMEM CBEeTa M3MEHSIOT KOHdOpMaLIO.
O6pa3HO roBops, Takas Mosekyna noxo-
Xa Ha 6abouky: ecnu oHa crnoxuna Kpbl-
Nbsi — €e He BMAHO (CTEKNO Npo3payvHoe),
ecnn pacnpaBuna Ha COJSHbIWKe — 6aunc-
TaeT BO BCen kpace (CTekno TemHoe). Ho
ecnn 6aboyka nonageT B nayTuHy, pac-
npaBUTb KPblSibsi el ByaeT TPyaHO — Kak
TPYyOHO MibITh B cupone. C Takon xe npo-
6nemoin ctankmBaetcss pOTOXPOMHOE CO-
e[IHEHWNE B XXECTKOW MaTpuLe opraHmyec-
KOro cTekna — nNpuxoamTcsl NpeoaoneBaTb
CONPOTUBNEHME OJINHHBIX MANIONOABUXHbBIX
MOJIEKY/1, U Ha 3TO YXOAUT Bpems. 3Ha4uT,
Hago co3paTb Gabouke-POTOXPOMY Takme
obnactu, roe oHa morna 6bl ¢ Gonbluel
NIerkocTbio MaxaTb KpblibaMu. U Ttakue
0a3MCbl y4eHble co3aasnu, BKIOYMB B MaT-
pviLy 06bIYHOMO OprcTeksia MUKPOCKOMNW-
yeckmne obnactn u3 gpyroro, 6onee rmb-
KOro nonvmepa.

CospgaBasi NofMMepbl-BKIIIOYEHS!, aBTOPbI
nepenpoboBann pasnyHble BApuaHTbl — OT
HaHokanesnb U3 CPaBHUTENbHO KOPOTKUX
JINHENHBIX NMOSIMMEPOB A0 €OMHUYHbIX MO-
JIeKyNn CBepXxpa3BeTBAEHHOr0 CTPOEHUS.
Kpome TOro, xmmukam npuLuiocb paspa-
6aTblBaTb METO/bI CUHTE3a TaKMX NONNUMEp-
HbIX KOMMO3UTOB 1 3aTEM M3y4aTb CBOMCTBA
MOSy4YEeHHbIX KOMMO3UTHbIX MaTpuu,. Bbisc-
HWJIOCb TaKXe, YTO U METOS, BKNtoYeHUs do-
TOXPOMHbIX COEAMHEHUI (B OAHHOM Cly4ae
3TO GbINM CAMPONUPAHbI) MOXET BNIMSATL HA
3P DEKTMBHOCTb POTOXUMUNYECKUX PEAKLNIA
— B 0bLLEeM, paboTy yyeHble Npoaenanm or-
POMHY!IO.

MpaBpa, oeTanbHbI COCTAB MOJYYEHHbIX
CTEKON C 04aramMmu BbICOKOM MOJIEKYJISIPHOMN
NOABUXHOCTU, PABHO Kak U MeToabl UX
CUHTE3a, aBTOPbI NMoKa He NyBNKYT — 3TO
obnacTb Hoy-xay. Ho cambIMyn MHTEPECHbI-
MW pesynbTatamu aBTOPblI C Konneramu
yXe noaenunmcb — pacckasanim O HUX Ha
1obunenHoM agaauaTom cumnosnyme B Ty-
ance «CoBpeMeHHasa xumunyeckas duau-



ka». Konnern oueHunn npenctaBieHHble
AaHHble O4€Hb BbICOKO. A PAO0BbIM NOTPE-
OMTENAM OCTaeTCs HafesdATbCs, YTO 3Ta
noka ewe ¢yHaameHTanbHas pabora 06-
peTeT MpakTM4yeckoe BOMOLEHVNE — B
YOOOHbIX, NIerknx N HeJoPOrnx cTeknax-xa-
MeneoHax C MoYTY MrHOBEHHOW peakuueit
Ha n3MeHeHne ApKOCTU OCBeLLeHUS.

dn3noniornd
OCTOPOXHO, Xup!

XKvpoBasi TkaHb — aKTUBHbIVI 9HAOK-
PUHHbIVG opraH. pu n36bITOY4HOM
Bece pa3Mepbl ero yBesmunBaroTCs,
OH YCWJIEHHO QYHKUMOHUPYET, cTa-
HOBSICb MPUYNHOV MHOrMx 3abosieBa-
HuK. Pe3ynbTatbl MOCAe4HUX HAY-
HbIX MCciefoBaHuii B aToi obriactu
o0606Lmna npogeccop A.B.BapaHo-
Ba u3 Poccuiickoro ueHTpa meau-
umHckov reHetukn PAMH (Mocksa)
n YHuBepcuteta [xopaxa Mavico-
Ha (CLUA) (abaranov@gmu.edu).

Y B3pOCNOro 4enoBeka XMpoBasi TKaHb CO-
CTOUT B OCHOBHOM W3 MOAKOXHOIO 1 BUC-
LuepanbHOro (Haxoasuerocs B OGPIOLIHOM
nonoctun) xupa. Ee o6bem 3aBUCUT He
Tonbko OT obpasa XWM3HW, OH mpegonpe-
[eNneH reHeTn4eckn. MI3BeCTHO HeCKONbKo
COTEH FEHOB, TaK WM MHA4Ye CBSI3AHHbIX C
XWPOBbLIM HakonneHnem. MHorve mn3 Hux
KOHTpOnMpyloT obmeH BellecTB. O6bem
BMCLEPANbHOro Xunpa B OonblUein cTene-
HW 33BUCUT OT FEHETUKN.

['NaBHbIE KNETKU XMPOBOW TKaHW — aau-
nounTbl. MNMpu OXupeHun Bo3pacTaeT uUx
ob6beM, a Nopoli N KoNM4ecTBo. Aamnoum-
Tbl — HE NPOCTO BMECTWUJIULLE XUPOBbIX
ny3blpbkoB. OHW CUHTE3MPYIOT FOPMOHbI,
C KOTOPbIMU CMELMANNCTbI CBA3bIBAIOT Pas-
BUTUE MeTabonnyeckoro cMHApoma, To
€CTb OXMPEHMUS, YCTONYMBOCTN K MHCYNMU-
HY, MOBbLILIEHHOr0 apTepuanbLHOro aasne-
HUS, HapylweHus nMnuaHoro obmeHa. OH,
B CBOIO 04epenb, CNOCOOCTBYET Pa3BUTUIO
BTOPUYHBIX OCNIOXHEHWNA - CEPAEYHO-CO-
cyomcTbix 3aboneBaHuii, amabeta BTOPO-
ro TMna, HeaskoroJibHOro XMPOBOro nepe-
POXOEHNS NEYEHW.

MHTepecHO, 4TO caMblii N3BECTHbLIN FOp-
MOH XWPOBOW TKaHW — aAWMNOKUHETUH —
nNpeaoTBpaLLAET pa3BUTUE aTepOoCcKepo-
3a, YCTOMYMBOCTU K MHCYJIMHY U 06LLMX
BOCMNanuTENbHbIX NpoueccoB. Ho y noaen,
cTpajalowmx M30bITOYHLIM BECOM, €ro
npon3BoanTCA Mano. A 4eM MeHbLLEe ero
B OpraHm3me, TeM BeposiTHEe PUCK MeTa-
6onuyeckoro cuHgpoma. Ewe oguH rop-
MOH, NenTuH, perynupyet notpebnexHve
nuwy. Y niogen ¢ oXXupeHnem ero conep-

>XaHne MNoBbILEHO, MO3TOMY OH BHOCUT OM-
peneneHHblil Bkiag B pasBuUTME rmnepto-
HUN U NHCYNUH-PE3NCTEHTHOCTU. Bbenok
PE3UCTUH, BEPOSITHO, CTUMYNMPYeT obLuee
BOCnaneHne, cnocobCcTByeT MNOSBAEHUIO
cepAeyHo-cocyamncTbix 3aboneBaHunin. Yue-
HbIX MHTEPECYIOT eLle ABa ropMoHa - BUC-
daTtuH 1 anenvH. Pabota npogonxaetcs,
HO SICHO, 4TO MPU Ype3MepHbIX 3anacax
XWPOBOW TKaHW BO3PaCTaeT ee CeKpeTop-
Has AesATenbHOCTb.

MoMnmo agunouunToB, B HEN €CTb U ApY-
rme TUMbl KNETOK, Hanpumep, MOHOLMUTLI U
Makpodaru. HYem 60sblue 06bEM XMPOBOWA
TKaHW, TEM BbilLe COAEepXaHne B Hel Mak-
podaros, KOTOpble B NPUCYTCTBUM aamno-
LMTOB BbIAENSOT CUrHasbI BOcnaneHus. Bot
noYyemMy COCTOSIHWE XPOHWYECKOro BOCMa-
JIEHUS1 XapakTepHO OJ1 CTPAAAIOLLMX OXWN-
peHunem.

PasymeeTcs, 3ab0oTa 0 BHelWIHEM Buae -
JINYHOE OEeno Kaxaoro, Ho NocneacTems U3-
ObITOYHOrO Beca ropasfo cepbesHee, 4em
[0 CuX Mop noJjiarann crneumanucThbl.

BMOXUMUA

narHo3 no cnwoHe
N 3yOHOMY KaMHIO

lMpenpacnosoxeHHOCTb YyesioBeka K
kapuecy, naponoHTo3y u anabeTty
MOXHO BbISIBUTb, €CJIN BHUMATEJIbHO
n3yuyntb coctaB 3y6HOro KamHsi v
CJIIOHbI NnauneHTa, BbISCHUJIN Yy4EeHble
13 OMCKOro rocyfapCTBeHHOIro yHu-
Bepcuteta um. P.M.[JocToeBckoro
(LudaB2005@mail.ru).

CotpyaHukn OMCKOro rocynapcTtBeHHOro
YHMBEpPCUTETA MPOBOASAT NIOOOMbLITHLIE 3K-
cnepuMeHTbl. OHM BblpalMBailoT B cTaka-
He 3yOHble KaMHW — HA HACTOSALMX, yaa-
JIEHHbIX MO PasHbIM NpUYMHaM, 3ybax 1 Ha
MCKYCCTBEHHbIX. Llenb — y3HaTb, kak chno-
Ha BAWSIET HA UX CTPYKTYPY M cocTaB. ITO
No3BOJIIET HAWTU CBA3b MEXIY CBOWCTBA-
MW C/IOHbI U 3yOHOr0 KamHsi W... COCTOSI-
HVeM 300pOBbS YesioBeka. Takon meTon, am-
arHOCTUKM Nopoi 6onee TOYEH.

Mano KTo 3HaeT, 4TO TBEPAbIN HaNeT Xen-
TOBATO-CEeporo ugeta, 0ObIMHO Ha Luenkax
3y60B 1 Mexay 3ybamu — 3TO Menbyaii-
Line KpucTanibl MMHepana rmapokcunana-
TnTa. Mo XMMMYeckomMy COCTaBy OH O4YE€Hb
61130K MUHEepanbHOW COCTaBASIOLEN KO-
CTeld, HO eCniv B KOCTSIX U 3yBax OH HYXEH,
TO Ha NOBEepxHOCTM 3y6oB — cybcTaHums
COBEPLLEHHO JINLLHAS.

HapacTtaeT 3y6HOI1 kaMeHb B OCHOBHOM
B MECTax CKOMNEHUS MArkoro 3y6HOro Ha-
fieTa, NOCTENEHHO MPOMUTLIBAsCb KOMMO-
HEHTaMW CHIOHbI, CPeaAn KOTOPbIX eCTb U

(@)

HeobxoavMble Ans 06pa3oBaHUs MUHEPaA-
na conu, cogepxawme kanbuun n ¢doc-
¢dop. CtomaTonorn pekoMmeHayoT 3y6Hol
KaMeHb yaansaTb, 4abbl He NMPOBOLMPOBATb
Kapuec. KaHampaT XMMMUYECKUX Hayk
O.lonoBaHOBa W ee KOJIErn YBEPEHbI:
BPEAHbI M HE3CTETUYHBIA MUHEPanbHbIA
HapPOCT MOXHO M HY>XHO NCNONb30BaTb A5
OMAarHOCTMKN HEeKOTOpPbIX 3aboneBaHui,
Hanpumep anabeTta, U Oas BbISBAEHUS
npenpacnonoXeHHOCTU K Kapuecy n na-
POLOHTO3Y.

YyeHble BeayT paboTy B HECKOJIbKUX Ha-
npaBneHnaX: MOAENNPYIOT COCTaB CIIOHBI,
1ncnonb3yss BOoAHble pacTBOpbl 6enkos,
AMWHOKNCIOT, Pas3nnNYyHbIX OPraHNYeCcKmx
1N HeopraHuM4yeckux coner, nuay4yas, kak
B/ISIET KOHLIEHTPaUMs KOMMOHEHTOB pa-
CTBOpa Ha COCTaB W CTPYKTypy 3yO6HOro
KaMH$l, TO eCTb CUHTE3UNPYIOT rMOPOKCU-
nanatuT B yCnoBusaX, NPUOAMXKEHHbIX K
6uonornyeckon cpene, aHanM3npyoT
CTPYKTYPY M COCTaB MOJSIy4EHHOr0 MUHEe-
pana.

Oka3anocb, 4TO HEKOTOPbIE BELLECTBA,
B YaCTHOCTM, BENIOK MOJIOKa KasewH, 3a-
MeanalT pocT 3yOHOro kamHsi. noko3aa,
HanpoTuB, ycKopsieT o6pa3oBaHMe MUHE-
panbHOro HaneTa, NoBbILLAET CTENEHb ero
KPUCTANNMYHOCTK, Aenas npoyHee. U3
3TOro He cnepyet, 4TO ANna NpodunakTn-

0 ., KW HaOo oepxartb BO
} pPTYy KYyCOK cChbipa,
nyylle perynsipHo u
TLWATENBbHO YNCTUTb
3ybbl. Ho ropasno
MHTEpeCHee Jpyroe.

XumMunku BmecTe
CO cTomatosioramu
1 TepaneBTaMun M3ydanu COCTaB COHbI U
KaMHsl, coCTosiHMe 3yHOB y MauVeHToB,
cTpagaowmx anadbetom. Okasanocb, He-
Lyr N3MeHSIeT CIIOHY, YTO, B CBOK O4e-
penb, YCKOPSIET POCT OTIOXEHWUA TMAPO-
Kcunanatuta Ha NoBepPxXHOCTN 3y6OB, BNM-
feT Ha MX COCTaB, MPOBOLMPYET Kapuec
1N naponoHTo3. CnenoBaTtefibHO, NOyymB
[aHHble O CIIIOHE 1 3yOHOM KaMHe, MOX-
HO MONbITaTbCA AMArHOCTMPOBATbL 3TU Na-
Tonoruum.

MpoBeneHHble HabNOAeHNS NoATBEP-
OVUAN NPaBUNbHOCTbL NMPEANoNOXeHUs —
anarHos «amabet», NOCTaBNEHHbIA Mo
pe3ynbTatam aHanu3a CioHbl U 3yOHOro
KaMHsi, coBnasi ¢ MHeHneM Bpayeii B 94
cnyyasx 13 100. CKNOHHOCTb K Kapuecy m
NnaponoHTO3y TOXe AMarHoCTUpoBanu
o4yeHb TOYHO. PaboTa ewe He 3aBeplue-
Ha, HO AICHO, YTO Y MEeAMKOB MOSABUIICS
BeCcbMa 9P DEKTUBHbIA N COBEPLUEHHO
6€3060/1€3HEHHbII METO, PaHHEN AnarHo-
CTUkn pgunabera.
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TpyoouucT

N3 3acTeKosbs

BHULUD F NNHXKOTAY




MapuHa AcuHckas

CTeHa cTosna CTONbKO Xe, CKOMbKO CTOST 3aMOK. A CKOJIbKO
CTO4/71 3aMOK, TOYHO HWUKTO He 3Hall. Ho HaBepHaKa O4YeHb
AONro: yeewaHHble nopTpetamMn npexHUx xo3desB ranepeu
ObINN TaKUM OAVHHBIMKU U 3anyTaHHLIMKU, YTO MOrOBapuUBasX,
O6yAaTO B HMX MOXHO HaBcerna 3abnyamTbes.

CambIM 6an3kmm apyrom KpucTuHel 6bina cepornasas KykyLu-
ka, YTO Xuia B PE3HOM OOMUKE HapL Yacamu ¢ HGnecTawmm
MasATHUKOM, BUCEBLUMMMK Ha TOJICTON KaMeHHOW cTeHe. [e-
BOYKA C HETEPNEHMEM oXmnaana Kaxzaoro nosBieHUs NTULb.
Kykywika He nogBoamna — OHa BbIrsabiBana M3-3a KpoxoT-
HOW OBEpPLbl KaXAblil 4ac M HENPEMEHHO KyKoBasa.

Kpome kykywku, y KpuctuHbl 6bina cobCcTBEHHAs KOMHATa
C BbICOKMMMW Y3KMMU OKHamu 6e3 nopTbep, KPyriblii akBapu-
yM 6e3 pblb0K, HApAOHbIV OLIENHNK 6e3 LeHKa, KPeNKUe CHbl
6e3 cHoBUAEHWUI 1 Bonbluas cembst 63 Mambl. A elle — Kpyr-
nonuuas Hadwowka Jlynsa, cnyxaHka-poBecHMUa XaHHa u
LNUHHbIE BYCbl U3 NMEePenuBYaToOro Xemuyra.

Bycbl eli nogapunn Ha BOCbMOI A€Hb POXIEHMS.

— OT0 yKpalweHne a1 NPenoaHeC CBOE NOKOWHOW Cynpy-
re B A€Hb Hallel cBaabbbl, — pasrnaronbcTeoBan otew, Kpu-
CTVHbI 32 WECTbIM KYOKOM BWMHA, U ABE COTHWU rOCTel NoYTu-
TENbHO BHMManU X035MHYy 3amka. — XXemuyr npuveesnu m3
3aMOPCKMX CTPaH, a HWTb, HA KOTOPYIDO OH HaHW3aH, Takas
Kpernkas, 4To ee NPOCTO HEBO3MOXHO MopBaTh!

lFocTn BypHO 3aannoamMpoBanu, Korga MoJIofoNn, KpacuBbli
X039UH 3amka, NPeaMeT BO3AbIXaHUI BCEX NPUCYTCTBYIOLLNX
0aM, He rnsas NoBeCK OPOroe ykpalleHne 4O4EpU Ha LWelo.

BmecTe ¢ 6ycamu nana nogapun ein xeHuxa, TpuHagUaTuneT-
Hero Pynonbda. Hu xeHux, H1 6ycbl KpUCTUHE HEe HPaBUNUCH.
JKeHrx — NOTOMY YTO HECKNIaAHbIA, U ryObl Y HErO CNIOHSIBLIE U
NNKWE: 3TO AEBOYKA Y3HANA, KOrAa Nog rpo3HbIM B3rNISIA0M CBO-
ero aapwowkn Pyoonbd HEXOTS nouenoBan pPyky HOBOMCMEYEH-
HOI HeBecTe. bycbl — MOTOMY YTO HUTb, HA KOTOPYIO HAHWU3aHbI
XEMYYXWHbI, 1 BNPSAMb HE PBETCS, AaXe NoA THKECTblO BUCS-
LLLEEro Ha Hel B3POCOro Yenoseka. A BOT ecau Bbl pBanach, Tor-
na 'y KpuctuHel no-npexHemy 6biia 6l Mmama.

K coxaneHnuto, neBoyka He UMena BO3MOXHOCTU N36aBUTb-
CS HU OT BYC, HM OT XeHuxa, HECMOTPSl HA BCE CBOE Xxena-
Hue. M 3T0 Ka3anocb el yXxacHo HecnpaeegnBbiM. He Tak
YX U MHOTO Y HEee XenaHuih Ha caMoM-TO gene: 4Tobbl Obinu
LLLEeHOK, pblOKK, LUBETHbIe CHbl U MaMa. Euie oHa MeuTana
BbINYCTUTb M3 PE3HOr0 AOMKKA Cepornasyio ntmuky — Kpuc-
TUHa Nobuna CBOI0 NOAPYXKY, HO eli OT4Yero-To Ka3anochk,
YTO KYKYLUK@ HECYACTHa B KPACMBOM XWMLLE HaZL Yyacamu.

Tenepb BOT €t eLe XOTENOCh, YTOOLI ncyesnu un bycol,
XeHux. Hy, Bycbl, NONOXMM, OHa MOXET crnpsaTaTb Kyga-Hu-
6yab. C Pynonbdom cnoxHee — ero B TEMHOM CYHOYKE He
3anpewsb. M nany He OTrOBOPULLbL; B CBOW B3POC/IbIE BOCEMb
net KpuctuHa xopolio noHumMana, 4to A04Yb X03gMHa 3amka
— 3TO He NPOCTO CNoBa, 3TO NOYTW YTO AOMKHOCTL. K moax-
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HOCTMK BCEerga npunaraeTtcs macca oba3aHHOCTe. A K pgoye-
pu X039MHa 3aMka — MYyX.

HaHiowka Jlyusa kak morna crapanach yrewuTts Kpuctu-
Hy, KOrfa Ta BepHyfnacb Nocne nNpa3fHUYHOro nmpa B Y4ecTb
CBOEr0 AHS POXAEHWUS 1 NOMOJBKMU:

— Hwyero, pgetoyka, Hu4yero. TBOEN mame UCNOAHWUAOCH
BCErO0 YeTblpe roga, korga ee cropopuam ¢ Tsoum nanoin. W,
BUAMLLb, BCE Y HUX ObINO XOPOLO.

KpucTtuHa e He noeepuna:

— Ecnu y mambl ¢ nanoit 66110 BCe XOPOLLO, TOraa noYyemy
Xe Mama...

HsHiowka npunoxmna K rnasam nnartok.

— OIl4, novyeHbka, Henerko aTo — OblTb XO3ANKON Takoro
3amka, NoHUMaelwb? — NnpobopmoTana oHa 1, BCXJIMMHYB Ha-
nocnenok, Bbiluia U3 KOMHaTbI.

KpucTuHa noHumana. TOnbkO HSIHIOLWIKA HE COBCEM MpaBa.
Tsxeno 6biTb He X0351KOW 3aMKka — TSXeno ObiTb XEHOW XO0-
39MHa 3amka. [leBo4yka MHOro pas BuAena, kak otew, noc-
Jle 4acTbIX MMPOB M BaNOB ryNsin ¢ PO30BOLEKMMMN KpacaBu-
LamMu no CaMblM TEMHbIM, CaMbiM 3anyTaHHbIM W Janekum
Kopugopam 3amka, a Mama B Kackage KpPyXeB M POCChINu
[paroueHHbIX KaMHEn ocTaBanacb BO rnaee CTona, no npa-
BYIO PYKY OT MYCTYIOLLEro Kpecna Myxa, Npoaomkas Kak Hu B
yemM He ObIBaNO UrpaTb Pojb XO35WKW... [LONXKHOCTb XEHb
X035IMHa 3aMKa TOXe nogpasymeBana mMaccy 0093aHHOCTEN.

BOT MHTEpeCHO, kakoBbl 06S3aHHOCTU MyXa A0YEPU XO38-
nHa 3amka? KpuctnHa npencrasuna cebe, kak 0TAaeT pac-
nopsixenve Pyponbdy:

— MpuHecu mHe weHka! MokopmMu pbibok! BeikMHb 3TW NPO-
TUBHbIE XEMYYyXHble Oycbl! A NOTOM MAn 1 cnpsiybCcs rae-
HUBYab, 4TOOLI 9 Tebs Hukoraa 6onblie He Buaena!

LeBouyka ynblbHynacb CBOMM MbICNSIM. B 3T0 Bpems 13 pes-
HOro AOMWKa nokasanacb ee cepornasasi noapyxka.

— Ky-ky,—rpycTHO coobwmna oHa 1 NpoaoIxXuna:

— Ky-Ky, Ky-Ky, Ky-Ky.

— Tbl Tak cuutaews?—cnpocuna KpncrtuHa y ntnyku.

— Ky-Ky, — Cepbe3HO0 KMBHYNA KyKyLLUKa U CKpPbIlacb B CBO-
eM LOMUKE.

[a, 06 3TOM feBouyka Kak-To He nogymana. 3HauuT, Koraa
nx ¢ Pynonb®om NOXEHHAT, TO UMEHHO OH CTAHET XO39MHOM
3amka. A oHa — ero xeHoWn. Kak mama...

KpucTuHa cxBaTmna TONCTOHOryto TabypeTky, noarawmna
K Y3KOMY OKHY W BbIFISHYNna Hapyxy. Y BOPOT rPOMKO CKpu-
nean NoAbEMHbIE Lenn — B 3aMKe HaCTynuAa 4yac pasBoOgHbIX
MOCTOB. 32 aMeTMCTOBLIMU rOpaMn HETOPOMANBO YyKNaabiBa-
JIOCb cnaTtb Crnenoe, kak BULIHSA, conHue. OgnyaBlinii napk,
KOJIbLLOM OKPYXaBLUWIA 3aMOK, Y>Xe NOrpy3unics B CUPEHEBLIN
Kucenb cymepek. Hag npuxasLUencs K ropu3oHTy AepeBeHb-
KON MOAHUMANNCb TOHKUE CTPYAKW AbIMa.

KpuctuHa nonbiTanacbk npeactaBuTb cebe, Kak BbIrnagut
fepeBHs. JTO BbIXOAWNO Y Hee € TpyaoM. Ho BCe paBHO nyy-

63

®OAHTACTUKA

11, www.hij.ru

«XUMUSA N XN3Hb», 2008,



e, 4em nonbiTKN HapnucoBaTb B 5006pa>|<eva|, 4YTO MOXeT
HaxoanTbCA 3a FOPU3OHTOM. ﬂ,eBqua HUKOrga He 6biBana 3a
npeaenamu napka — He morna nobbiBatb, Aaxe ecnu 6ol 3a-
xoTena. MoToMy 4TO napk Obil OroOpOXeH HEBUAMMOW CTek-
JIAHHON CTEHON, 3a KOTOPOM BO BCE CTOPOHbI PACKUHYNOChb
MaHsiwee 3aCTekosbe.

C camoro paHHero getctBa KpuctuHa nonarana, 4to TOT,
KTO NOCTPOWUSI 3aMOK CO CTEHOMI, Obln BoNweOHUKOM. NHave
KaKk 00bSICHUTL HEOOblYHbIE CBOWCTBA CTEKNIAHHOW nperpa-
nbl? CTeHa He nmponyckana Hapyxy HWKOro, KTo COCTOS1 B
POLCTBE C X03si€eBaMu 3amka. Tex, KTO Ha Hux pabortan, —
Toxe. Bce npoyne MoraM nponTu CKBO3b HEE COBEPLUEHHO
CMOKOWMHO, NpaBaa, TONbKO B OJHOM-EAMHCTBEHHOM MECTE,
KOTOPOE OKPECTUAN «CTEKSAHHON OBEPbIO», XOTH, KOHEYHO,
HMKAKON pBepu Tam He 6bino. [la U HUKTO He NO3BONSN UM
NPOXOAUTb CKBO3b Hee GEecnpensTCTBEHHO: Y CTEK/ISAHHOM
OBEPW OEHb M HOYb Kapaynuna cTpaxa, U B 3aMKOBble Bna-
OEHUS 1 U3 HUX NPOMYCKanu TOJIbKO MO CneLmaNbHbIM pas-
peLLeHNaM.

[leBouka YacTeHbko yberana u3 3amka v nogonry rynsna Baosb
HEBUOMMOW CTEK/SHHOWN CTeHbl, rnaaena Ha HeboNbLIOW Kyco-
yek 3acTekonbsl, Habnoaas 3a 6GPOAMBLUMMU B OKPECTHOCTSX
nacTyxamu 1 oxoTHukamu. OHa 3aBmMaoBana aTuM ioasM — MuUp
3acTekonbs Kasancs e YyoecHbIM MECTOM, rae Kaxablili MOXET
NONTK KyAa YrogHO M KOraa YrofiHo, FAe He HYXHbl akBapuyMsl,
NOTOMY 4YTO €CTb 03€Pa, B KOTOPbIX NAABAIOT PbIOKK, @ ronocuc-
Tble Cepornasble KyKyLIKW XWUBYT B NECAX.

— Korpa nogpacrelub, Toraa noMeLlb BCE BbIrOAbl HALLErO
NOMOXEHNs,, — TOPOMNANBO OTMAXHYNCA OT Hee OTel, KOraa o4-
HaXJbl OHa 3aroBopufa C HAM Ha 3Ty Temy... BOT CTpaHHO: yem
cTapuwe ctaHoBunacb KpnctuHa, TeM MeHbLUEe BPEMEHM OCTa-
BaNOCh y OTLA 4519 Hee. B ero okpyXeHuv nosiBUANCH OTHASHHO
MONOAEHBKME AEBULBI, XOTS B YEPHON LueBenope—cepebpuc-
Tble BOJIOCHI.

KpuctuHa pocna v 13 roga B rof TEPNEANBO Xzana, yTo
BOT-BOT pasrafaeT TaliHy 3amKka, yBUAMT Te Camble Bbiroabl,
0 KOTOPbIX APYXHO TBEPAMAN €€ POACTBEHHWMKW. HO Bpems
W0, a AeBoYKa NO-NPEXHEMY He NOHMMana, NoYyemy Tak
CMOKOVHbI obuTaTeny 3amka M NoYemMy CTONIbKO MOCTOPOH-
HUX JlloAen CTPEMMUTCS NonacTb K HUM, 4TOObLI JOBPOBOSLHO
3aKN04nUTL cebsa B 9Ty CTEKNSHHYIO TIOPbMY. Heyxenu nx He
yrHeTaeT oHO0Opa3Has Xun3Hb B 3aMKHYTOM NPOCTpaHCTBE?
Heyxenun coscem He xo4eTcs nobbiBaTh 3a nNpegenaMmm npo-
3payHoi cTeHbl? Heyxenn HU Kanenbkn He NoOOMbLITHO?

Camoi KpuctuHe, Hanpumep, 66110 04eHb noboneiTHo. Oco-
GEeHHO nocne Toro, kak B TPMHAAUATL NIET OHA BMEPBLIE BCTPE-
TUNACh C CaMblM HACTOSILLIMM YENTIOBEKOM 13 3aCTEKONbS.

B TOT AeHb Jovka X03iMHA 3amMka CUAEeNa Ha LUMPOKOM
NOLOKOHHMKE B OanbHOW 3ane, KyTasicb B NAOTHbIE MOPTbeE-
pbl. Ha MpamMopHOM noJsly noA POCKOLWHOW XPYCTanbHON Nio-
CTPON Opemano 4yepHoe GpopTennaHo, B BbICOKMX MOTOMKAX
NpATannCb CNy4ariHO 3arnsiHyBLIME cloga nyyu conHua. Kpu-
CTMHa npuxanacb N6OM K OKOHHOMY CTeK/y W cnegunia 3a
KPYXUBLUEN HaL 3aMKOM MTULENR.

W TyT B fanbHem yray 3anbl nocabiwancs wym. Jesouka pas-
[OBVIHYNa NOPTbEPbI U YBUAENA, Kak U3 Xepna NpOCTOPHOro Ka-
MVHA BbINI€3 HEBLICOKMI MYX4MHA HEOMPEOENEHHOr0 BO3pacTa
C nepenaykaHHbIM IMLLOM, B FPSI3HO-YEPHOM KOTENKE, NOTEPTOM
YEPHOM CIOPTYKE, C AJIMHHOW LLETKON MO MbILLKON.

— Bbl kTO? — ¢ nto60ONLITCTBOM yCTaBUIACh HA HE3HAKOM-
ua KpuctumHa.
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— Tpyb0o4MCT,—OTBETUA OH, BbITALLMI U3 KAMUHHON TPYObI
NIeCEHKY, NMOBECWU €€ 4Yepe3 MJIevyo N BEXMBO MPUMNOLHSN
KoTenok. — A Bac kak 30ByT?

— On! — OT youBneHus nesoyka packpbina pot. B 3amke
ee 3Hanu abCoNoTHO BCE — Ha TO OHa M A0Yka X0359MHa.

— Bbl He 3HaeTe, k10 9?7 — yTo4HUNa KpnucTtunHa Ha BCAaKkuia
cnyyvai.

— YBaxaemas 6apblllHS, — ynblOHYNCa B OTBET TPYOOUUCT,
— MpOLLY NPOLLEHNS, S NPULLIEN B 3aMOK CEerogHs yTpom U
eLle HM C KEM He ycnen no3HakomuTbesd. Ho Gyay cyactnue
MCNpaBuTb 3Ty OMJIOWHOCTb. Tak Kak Bac Benuyatb?

— KpI/ICTVIHa, — MallWHaNbHO OTBETUNa AeBOo4YKa, Aymasa o
cBOEM.— Bbl 4TO — 13 3acTekonbsa?

— MpocTute, oTkyna?

— W3 3acTekonbs.

— Hukorpa He cnblwan, — npuaHancs TpyodoumcT. — A 4To
310?

— Caautecb. — KpuctuHa nogsuHynacb, oceoboxaas me-
CTO HOBOMY 3HakomMoMy. — 9 pacckaxy Bam. Ho, 4yyp, no-
TOM—Bbl MHe. O 3acTekonbe.

...TpybounucT caenan 1o, C YeM He cnpaenanoch Boobpa-
xeHune KpnctuHbl. OH OTOABMHYA FOPU3OHT, KOTOPLIN A0 3TOr0
3aKkaH4MBancsa Ajs Hee eaBa BUAMMONM AepeBeHbKO. lNepen,
rnasamMmm OeBOYKW NOABNANINCb CTAPWHHbIE ropoda, ropHbie
peKu, WyMHbIE NOPTLI U NAPYCHbIE kKopabnu, CMeno nepece-
kaowume beckpaiHne mopsa. OHa yBuaena nogen, KOTopble
Xnnn B CKa304YHOM U npekpacHOM OrpoOMHOM MUpPE U faxe
He nofo3peBanu, kakMuMm 6OraTcTBOM BRafetoT.

PasBepHyBLlIascs nepen Hew kapTuHa nocenuna B Kpuc-
TUHE OoT4yasHHOe XenaHue cTtatb Tpybouuctom. OHa OyaeT
nyTewecTBoBaTb M3 goma B AOM, U3 ropopa B ropoa. OHa
6yOeT YACTUTb KaMUHbI U Kaxabll AeHb BCTPeYaTbCs C HO-
BbIMU AtoabMu. BoT 310 Obina 6bl Xu3Hb!.. KpucTtuHa crapa-
nlaCb He OTPaBNATb cebe yOOBOJIbCTBME, HE AyMaATb O TOM,
4TO ee MeyTa HecObITOYHA.

A yepes gBa yaca oHa mpoBoamna TpyboumcTa K CTEKNsH-
HOWM OBEPU W, MPUXABLIMCb HOCOM K MPO3pPadvHON CTeHe, C
rpyctolo Habnogana, kak 3a NOBOPOTOM AOPOrM ucyesdaet
HeBbICOKas durypa B 4HepHOM KOTENKE.

— ®u! — ckpuBmMna HOCKK ee ABOIOPOJHAs TeTs, Korga napy
NeT cnycTa Ha kakom-To nupy KpuctuHa cnyvailtHo obmon-
BUIaCb, 4TO x0Tena Obl X0Tb pa3ok NobbIBaTh B 3aCTEKOSbE.
— Y Hac 3aecb 3amevatenbHblil Mup. OcobeHHbIin. BoraThiii.
PockowHbii. Ana n3bpaHHeix. 3avem Tebe 3actekonbe? C
MEHS1 BOT AOBOJIbHO U TOrO, 4TO § 3HAI0 O CEPOCTU 1 y6Oro-
cTn. CMOTPETb HA 3TO Y MEHS HET HUKAKOrO XEeNaHus.

— Ho noyemy xe Tbl Tak yBEPEHA, YTO TaM TONbKO CEPOCTb
n yborocTtb? — yamemnacb KpuctnHa. — HaBepHsika Tam ecTb
KpacvBble MECTA U O4YEHb MHTEPECHBLIE NIOON.

— K10 Tebe 310 ckasan? Bce noam, KOTOpble XOTb YTO-TO
coboi npeacTaBnsAT, HaxoadTCcs 34ech, — 6Gesanennsaum-
OHHO OTpesana HapsifHas, HagylweHHas TeTa. — OcTanbHble
MEHSI He MHTepecytoT. W BoobLWE — Thbl Xe NpekpacHo 3Ha-
elb, YTO elle HU ofHOMY obuTaTeNio 3amMKa He yaaBasiocb
BbIOpaTbcs 3a cTeHy. [a un 3ayem? 3aechb nydwe Bcero!

— Hy oTKkypa Tbl 3Haellb, 4TO 3[eCb NlyyLle BCEro, ecau Tol
60/bllE HMYEro Ha cBeTe He Buaena?

Tetq cmepuna KpuctuHy CTporum B3rnsgoM, C TPECKOM
CNoXwuna y30pHbIA BEEP U PELUMTENBHO coobLwmna:

— CoBeTyl0 BbIBPOCUTL 3Ty YEMNyXy U3 CBOEW XOPOLLIEHBKOM
ronoBku. MOCMOTPETL Ha 3aCTEKONbE — HY 3TO HAJO Xe Ta-



koe Bblaymatb? Tebe CKOpO WwecTHapuaTth neT, ceaabba Ha
HOCY, @ Tbl PasMmbllLIfSELb O KaKON-TO epyHae.

KpuctuHa Haxmypunacb — 0 cBagbbe oHa npegnouymTana
He aymatb. [BaguatunetHuin Pygonbd 3a npowenwme rogbl
B Ny4WYIO CTOPOHY He n3MeHuncsi. Bce Takoit xe Hecknag-
HbIli, BCE TaKne Xe CIIoHsBbIE Ty6bl, KOTOPLIMU OH BSNO MpU-
knafblBancs K ee pyke nog rpo3HbIM B3rnsaoM asaowkm. OH
Jaxe cTan xyxe: 3a4em-To 063aBencst KOPOTKUM XJIbICTUKOM,
HauMHan rayno XMxukaTb M 3aukaTbCsi Nocnie BTOPOro kybka
BMHA, a elle Hepeako Talwmn MPUrAsSHYBLUUXCSA eMy Clyxa-
HOYeK nop, 6avMxanwyo NecTHuLY.

— XaHHa, Kak Tbl AyMaelb, S MOTY HE BbIXOAMTb 32 HEro
3amyx? — He pas cnpawwueana KpucTtuHa.

CnyxaHka TMXOHbKO B3Ablxana W npstana rnasa, genas
HU3KNIN peBepaHc. Ee KpacHOpPEeYMBOMY MOAYAHUIO Meyasb-
HO BTOpW/a cepornasas KykyLika.

BoT ecnu 6bl y6exatb 13 3amka! byab y Hee X0Tb Maneit-
Lias BO3MOXHOCTb, KpucTnHa Obl TOTYAC ywna — He pasay-
MblBas U He ornapabiBasic. Ho cTteknsHHas cTeHa Gbina Ha-
[eXHa, [eBylwka He pa3 UCNbITbiBaNa Ha HEl cuniy CBOUX
KyNa4ykoB M KPenocTb BaNsBLUMXCS HA 3emJie KaMHel. B KOH-
Lie KOHLOB OHa BblHYXJeHa bbina npudHatbcs cebe, 4ToO, BU-
OMMO, YATU U3 3aMKa MOXHO TONIbKO OAHUM crnocobom. Tem,
KOTOpPbLIM KOrAa-To ywna ee Mama.

Ha pepeBbsix pacnyckanucb HexHble GnegHble NUCTbS, Ce-
pornasasi NoOApyXka xaHApuna 1 BCE yYalle He KykoBana, a
kawnana. KpuctuHa ¢ TPeBOrow npuciywmeanacb K xpun-
NOMY rON0CY NTUYKKU U, FI945 HA KPOXOTHbIE IMCTUKKM, C TOC-
KOW Aymana O TOM, 4YTO, KOra OHU MOXENTEIOT, K OHKHOCTM
«[04b X035IMHA 3aMKa» y Hee A06aBUTCHA «xeHa Oyayuiero
X039MHa 3amKa».

Boobule-To, noka xue ee otel, Pynonbd He cTaHeT x031-
nHoM. Ho ecnu napy net Hasag KpuctuHa He cOMHeBanach,
4yTO OTey OyneT ynpaBnaTb 3aMKOM €Lle OYEeHb OONro, TO
Tenepb yxe He 6Gbina Tak yBepeHa. OTew He paccTaBancsa C
KyOKOM, 1 BMECTO CTaliku XEMaHHbIX AaM 32 HAM XO4uUN BU-
Houepnuin. Hekorga Becenbii U KPacKBbIA MyX4nHa 06PIO3r
M NOTEMHEN, a rnasa, B KOTOPbIX MPEXAe ropen OroHb, cTa-
nn 6e3pasnnyHo-3epKasibHbIMU.

Yem 6nuxe Kk cBaabbe, TeM TPEBOXHEE CTAHOBMIOCH Y
OEeByLKN Ha ayuwe. B kpoHax pepeBbeB MOSBUINCH PeAKue
XenTble NNCTbS, HAHOWKa Jlyn3a cnerna B ropsyke, a XaHHa
1 BOBCE KyAa-To ucyesdna. Pygonb®d, paHblue egsa 3amMmeyaB-
wnii KpucTuHy, Tenepb NpoBOXan ee IMNKUM, Kak 1 ero ryosl,
B3rNsiA0oM. HecknagHolii XEeHUX NOUrpbIBan CBOMM KOPOTKUM
XbICTUKOM, OOBOJIBHO YXMbIASNICA U CMOTpen Ha KpucTuHy
Kak-TO MO-X035IMCKK. B Takne MOMEHTbI OEBYLUKA HEMPOU3-
BOJIbHO MPOBOAMNIA PYKOW MO ropny: e kasanocb, 6yato B
LIEKD BMMBAKOTCS MEPNaMyTPOBLIE XEMUYXMHbI BYC Ha HWUTH,
KOTOPYIO HEBO3MOXHO MOPBATb...

Korpa po cBapbbbl OCTanoCh BCEro ABE HEAENM, cepornasas
KyKyLLKa TUXO Cropefia OT My4/BLUEN €€ NOoCnegHue Mecsiubl
4yaxoTku. [leBylika NoaTalLmna ToNCTOHOrYI0 TabypeTky K LOMM-
Ky CBOEW NOAPYXKM U, OCTOPOXHO NPUOTKPLIB ABEPLYY, 3arnsHy-
na BHyTPb. ManeHbkas NTMyka nevasbHO CMOTpeNia Ha Hee 3ac-
ThIBLUMMUW CepbIMM BycuHKaMmn. KpucTUHA OCTOPOXHO Hakpbiia
€e MArkMM nnaTkoM, a NOTOM JONro nnakana nog Yacamu ¢ oc-
TaHOBVBLUMMCS MASTHUKOM W Xanena, 4To Tak U He cMorna no-
[apuTb CBOEN MoApyxke cBoboay.

3aT0 Ha cnepylwmin aeHb M3 OkHa GanbHOM 3anbl KpucTu-
Ha yBUAena HeBbLICOKYIO GUrypy B HEPHOM KOTENKE CO CKnaa-
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HOWM NeCTHULEN 4Yepes3 MnNeyo, U y HeEe B Ayle OTYero-to
BCMbIXHYNa Hagexpaa. Yymasblii TpyboumcT cTosn BO ABOpPE
3aMKa, 3agpaB rosioBy, U pasrnsabiBan BepxHMe ataxu. YBu-
[EeB OEBYLUKY, OH MPOCUSA U OTCaNOTOBaN el AJIMHHON LWeT-
KO B ryCTON 4epHOW caxe.

C Tpyboi 60oNbLWIOr0 KamMuHa OH CrNpaBuUNCs 3a KaKUX-TO
TpMALATh MUHYT, @ MOTOM A0 CaMOro 4aca pas3BOAHbIX MOC-
TOB cugen psaom ¢ KpuctmHom Ha MOLOKOHHMKE.

BbiITb MOXeET, B npowbin pa3 KpuctrHa cnblwana u sugena
TONIbKO TO, YTO XOTena ChbllaTb U BUAETL. A ObiTb MOXET, OHa
npocTo noe3pocnena. Ho B 3TOT pas AeByllka 3ameTuna, 4to
TPYOOUMCT ropasfo CTapLie ee oTua: Nof NOTEPThIM KOTENKOM
CKPbIBAIOTCS NenebHble BOIOCHI, @ PYKKU, CXMMAIOLME ASMHHYIO
LLIETKY, Y310BaTble, CyXMe U B TEMHbIX MATHbILLIKAX.

[a v nctopun TpyboumcTa Tenepb He NOXOAMM Ha CKasky.
BecuBeTHbIM rIyxoBaThbIM FOIOCOM OH HETOPOMAMBO PaCcCKadbl-
Bas O MOPTOBbLIX MOBMPYLLKAX Y CTPAHCTBYIOLLMX AULEAESX, O
KPOBOMPOANTHBLIX BOWHAX M XECTOKUX BOCCTAHWSX, O MYAPbIX
npaBuTENsX U GeccTpallHbiX Mopsikax-nepBonpoxoauax, o nam-
LLEMEPHBIX CBSILLLEHHMKAX U XUTPbIX KOMMUBOSIKEPAX, O FONOAE U
JIMLLEHMSIX, O 3acyxaX M HAaBOAHEHWsIX, O MoAAepxke u Gnaro-
POACTBE, O XaAHOCTW U NOAJIOCTH, O deiepBepkax u Gasapax,
xpamax u TpyLiobax. B obem, o xun3Hu 3actekonbs. aneko He
BCErza KpacmBom 1 6eCneyHol, 4acTo CypOBOI U HeCNpaBeLIn-
BOW. Ho 3aT0—HacTosLwen.

Kak He xoTena KpuctuHa B aTOT pa3 otnyckarts Tpyboumncral

— OcTaHbesa B 3aMke, noxanyictal — nonpocuna oHa.

— HeTt, — nokayan ronoeoi TpybouncT. — 9 noka etle He
Tak cTap, 4ToObl 0OCeCTb HAa OAHOM MecTe. [la u 4YecTHO Tebe
ckasaTtb, ecnv 6 9 u pewmn 6pocuTb CBOE A€o, TO BbiOpan
Obl yron nonyyuwe, 4em 310T 3amMOK. CAULWKOM yX OH... — TyT
TpyboumncT 3amsancs, 6e3ycnelHo neitTascb nonobpaTb Noj-
XOAsiLLee CNoBO.

— A Tbl npeacTaBb cebe, KAKOBO MHE 34eCb, — BHE3AMHO
BexnmnHyna KpuctuHa, — 9 HM4ero He mory, 1 Bce Tak nno-
xo! HaHlowka 6oneeT, XaHHa Kyga-To mponana, OTel, NbeT,
Mambl HeTy. M paxe kykywka ymepna.

Cenon Tpy6OYMCT OCTOPOXHO MOrnagua PacCTPOEHHYIO
[EeBYLLUKY MO rosioBe.

— 9 6yny Tebs HaselwlaTb, — noobewan oH. — lonpem,
nNpoBOAN MEHS.

Yepes yeTBepTb yaca KpucTuHa rpycTHO cmoTpena, kak
CTPaXHWK MPUCTaNbHO U3yyan AOKYMEHTbl TpybouucTa, 1 B
Jyle y Hee CTaHOBWJIOCb MyCTO.

lonoc TpybouncTa BbiBEN ee U3 neyasbHOW 3aayMYnBOCTY:

— KpucTtuHa, ckaxu MHe, NoYemMy Tbl XOYELUb YATW?

[Jesyuwika cobpanacb 6bi10 CHOBa MOBTOPUTL MPO BOJbHYIO
HSIHIOLLKY, MbSIHOrO OTLA, NPONABLUYD CAYXaHKY, HEHABUCTHYIO
cBaabby 1 MEPTBYIO KYKYLLKY. HO BMECTO 9TOro NpoCcTo ckasana:

— MHe 34ecb 0o4eHb MoxXo. A U3MEHUTb 4YTo-n1Mbo He B
Moux cunax. NoToMy 9 1 Xo4y OT BCEro aToro ybexarb.
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Tpy6ouuncT B3sn Gymary, KOTOPYIO BEPHY EMY CTPaXHWK, 3a-
CYHYN B KAPMaH rpPsi3HO-YEPHOrO CIOPTYKA M TAMHCTBEHHBIM LUE-
noToMm, 6yaTo nosepss KpMCTMHE CTPALUHbIA CEKPET, COOBLLMA:

— Ecnun ckBO3b CTEHY He MPOITK, TO HAZO WAW Pa3pyWnTb
ee, Unu NpopybuTb B Heil ABepb. TONbKO Ans 3TOro TpedyeTcs
MHOrO cun.

— 9 He MOry nponTW CKBO3b 3Ty CTEHY, MOTOMY 4TO 1 B
POLCTBE C XO39MHOM 3aMKa, — XanobHo npoTaHyna Kpuctu-
Ha 1 CO 3/10CTbI0 CTYKHYNa KyNaykoMm No CTeKIy.

Tpybo4yncT NOCMOTPEN Ha AEBYLUKY, MONPaBUA Ha Mievye
NeCeHKy, NOTOM KMBHY/ Ha NPOLLAHBE W LIArHyn 4epes CTek-
NSHHYI0 ABEPb, €4Ba CAbIWHO NpobypyaBs:

— Paspywatb CTeHbl, KOTOpPbLIE Mbl CTpOUM cebe camu,
CNOXHEE BCEro.

[o ceanbbbl 0cTaBanach BCEro Hepens, Koraa HeOXnaaHHo Ha-
Lnack nponasLlas Gonblie Mecsaua Haszaf XaHHa. PaHo noyTpy
KpucTuHa 6poamna Boonb CTeHbI, pa3rnisabiBas npockinatoLLee-
Cs none, 1 pa3mbiLLISNa Haf NPOLANbHbLIMK CloBamu Tpyboum-
CTa, KaK BAPYr ycnblllana nnay, Takoi ropbkuid, 4To BCe COO-
CTBEHHblEe Befibl BMUT MOKa3anChb el MENOYLIO.

Pa3gBuHyB Tsxenole BeTBU AepeBbeB, KpuctuHa yenaoena
XanHy. CnyxaHka u3o BCEX CUA KONOTUAA Kynakamu no pas-
HOAYLIHON NPO3PAYHOI CTEHE U BIKPUKMBANA CKBO3b MCTOLU-
HbIA N2y OTYasiHHbIE MPOKASATbS.

— XaHHa, XaHHOoYKa, 4TO Takoe? YT0 Cnyymnocb? — KuHy-
nacb K Heit KpuctumHa.

CnyxaHka 3atpaBfieHHO 06epHynachb.

— Otnyctute meHs! Hy, noxanyiicTta, otnyctute!

«[a ecnu 66l 9 Morna», — rpycTHo noaymana KpuctuHa.
OHa obHsina cnyxaHky u nosena ee K 3aMky. Tam oTbickana
TEMHBIA 3aKyTOK HEAANEKO OT KyxHW, Hanomna XaHHy BOLOW,
[oxJanacb, noka OHa HEMHOro yCnokouTCs, U ctana 0oCTo-
POXHO BbICMpaLIMBaTb, YTO X€ NPOM30LSIO.

[nasa cnyxaHku HeMeANEeHHO HaMOMHUAWCH 3/bIMU Cle3amMu.

— Y meHs 6ynet pebeHok.

— Tak 3T0 Xe... 3-3... 340POBO? — HEYBEPEHHO NPOU3HEC-
na KpuctnHa.— A xT0 oten?

— Pypnonb®, — C HEHABUCTLIO BbIMOHYNA XaHHa.

N3 TEMHOTBI NOKa3aiCs PbKUA NAPHULLKA C YTPIOMbIM Bbl-
paxeHnem nuua n BCTan psgom CO CIYXaHKOMN.

— Tbl kTO? — obpaTunach kK Hemy Kpuctuna. MapHuuika ein
Obl1 CMYTHO 3HaKoM. KaxeTcs, OfMH U3 KOHIOXOB.

TOT NOAHAN HA LEBYLUKY XMYpPbIA B3rAAA,.

— 9H, — oTBeTUN OH. — 9 ee Opar.

— A rge xe Tbl Nponagana nocnegHuii Mecay? — BCMOM-
Huna KpucTtuxa.

CnyxaHka BCXAUMNHyNa.

— B cBuHapHuke. Pygonb® MeHsa Tyga oTnpasui, Korga
y3Han 0 ToM, 410 9... M ewwe ckasan, 4To ecnum x0Tb pa3 MeHs
YBUOWT, TO NPUKAXET BbICEYb.

KpucTuHa cxsatunacb 3a ronoy. bpoBu AHa xuwHO co-
LWANCb HA NEPEHOCKULE, POT CXANICs B XECTKYIO NIUHUIO, pPe3-
KO 0603HaYNNNCh CKYIbI.

— 9 ybbio Pygonbda, — enpa ChbIWHO, NOYTU NpPo cebs
ckasan oH u gobasun: — A notom yiiay.

— Hy BoT uT0, XaHHa, — pacnopsaunacbk KpuctuHa. — Hemepn-
NEeHHO nepebupalics Ko MHe, a ¢ Pygonbdom s pa3bepycb cama.

CnyxaHka TMxo 3annakana.

— Y70 OH cebe noseonsieT! — Bo3myuwanacek KpuctmHa. —
9 pewaio, roe 66iITb MOUM cnyram. Jla KTo OH Tako? B KOH-
Lle KOHLOB, 9 [04Yb X03dKHa 3amka!
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— A OH CkOpO BYyOET BALLIMM MYXEM, — rOpbKO B340XHYNa
XaHHa.

KpuctuHa noHukna. [a, ckopo OH CTaHeT ee myxem. U
XO35IMHOM 3aMKa.

Teno Pyponbda Hawnm nopg KPenocTHOW CTEHOW y Camoro
pBa. 310 6bINO 3a ABa AHA 00 cBaabbbl. Ha nuue xeHuxa
3aCTbifI0 BblpaXeHMe JeTCKOro HepoymeHus u obupel, a B
pyke Obln 3axaTt X/bICTUK.

KpucTtuHa HaoTpes oTkasanacb obnayatbca B Tpayp.

— 9 He cobupaloCb EMOHCTPMPOBATL GanbLUNBYO CKOPOb, —
HabpaBwmMCb xpabpocTn, 3asBuna oHa OTUy. OTeKLWiA XO35SUH
3amMka NpPOTPEe3BEN OT HEOXMAAHHOCTU, U B €r0 PaBHOAYLLHO-
3epKanbHbIX rnasax NpPoMeNibkHyno yauenexue. Kaxetcs, oH
BrEpPBbLIE 3aMETWS1, YTO ero A04Yb BbIPOCHa.

Bckope oTbickanvchb CBUAETENN, KOTOPLIE BUAENN, KaK KaKOii-
TO PbIKMIA ManbYmMLLIKA-KOHIOX CTOKHYI XeHuxa KpUCTUHLI C Kpe-
MOCTHOM CTeHbl. OTpsabl CTPaxu ABaXAbl Npoyecany Becb 3a-
MOK, OT NMOABANIOB [0 YePAAKOB, U TPUXAbI — OAMyanbiii Napk
BOKPYI KPEMNOCTHOI CTeHbl. Youliuy Pynonbda He Hawwnm. Bmec-
T€ C KOHIOXOM nponasna n XaHHa.

Korpga ctano fCHO, 4TO 9TMX ABOMX HET, 3aMOK U BCE €ero
obutatenu 6yaTo BeIMapany 9Ha ¢ XaHHOW M3 CBOEW nams-
Tn. CNOBHO M He OblfI0 HUKOrAa KOHKOXa U ero CecTpbl.

KpucTtnHa BCnoMuHana cypoBO CABMHYTble BPOBU Ha yr-
PIOMOM NMLE MOJIOAEHBbKOrO MAapPHULLKM U edBa ClbilIHbIE
cnoga: « yobio Pynonbda, a notom yinay». Heyxenu n BnpsiMb
ywen? W 3abpan ¢ coboin XaHHy? Kak oH aTo caenan?

Mpowno 4yTh Gonblie roga. Xo3suH 3aMKa OKOHYATeNbHO
3abpocun rocTen, NUpbl, TYPHUPLI, AaM U He paccTaBancs ¢
Kybkom. Co BpeMEHEM U Yensab, U MHOrOYMCNIEHHbIE 0bUTa-
TeNn cTanu Bce yale obpalaTbCs MO NOBOAY TEKYLIMX Aen
K ero BoceMHaguaTtuneTHen pgovyepu. KpuctuHa noHavany He
X0Tena UMETb HMKAKOrO OTHOLIEHWUS K YNPABAEHUIO HEHABU-
CTHbIM 3aMKOM. [OTOM yxacHO 60snacb, 4TO MPUHUMAET
HenpasuibHblE peleHns. Ho B KOHLE KOHLO0B BTSHynacb. U
B OOMH NPEKPACHbIA AeHb NOHANA, 4TO, GOPManbHO HE Nonay-
YMB OOMKHOCTU XO35IMKM 3aMKa, Ha Oene el yxe crana.

Otey enBa v 3ameyan NPoONCXoaMBLLIME MNEPEMEHbI — OH
6yATO C rONOBOI NOrpPy3nNCa B HEUCCAKAEMbIA BUHHBIA Ky-
60k. OgHaKo 3TO HE MOMELUAN0 eMy OTbICKAaTb CBOEN J04YEPU
elle 0gHoro xeHuxa. [la takoro, 4to Pynonbd psoom ¢ HAM
Kasasic CamMblM HACTOSILLMM BOMLWEOHLIM NPUHLEM.

l'yctas 6610 cTapwe oTua KpUCTUHBI Ha Lenbix AecsaTb NeT.
JIbiCbIli MyX4mnHA YacTo 06AU3bIBan TOHKME rybbl, €ro rnasa
MacnsHUCTO nobneckMBanu Hag TONCTbIMU LLEKAMU, U Ha
NEBOW PYKE Yy HEro Obif0 WeCTb NanbLEB.

— Heyxenwu Tbl HE MOT HAWTW HUKOrO MONyYle? — B yxace
obpaTtunacbk KpuctmHa K OTuy.

— Y HEro o4eHb BLICOKOE MOMOXEHNE, — TONbKO 1 Npobop-
MoTas OH B OTBET M NMOMaHun kK cebe BUHOYEPNUS.

MpvBbIYKa G6ECNPEKOCNOBHO MOAYUHATLCS PELUEHUAM XO-
391Ha 3aMka 6oposiack B AEBYLUKE C BO3MYLLEHWNEM.

— Hy, uto Tebe ewe? — ocBegoOMUICS OTEL, OTOPBABLUNCH
oT Kyb6ka. — Maon, rotoBbCs kK cBaabbe.

KpuctuHa 6pocunack k cebe B komHaty, B3obpanach Ha Taby-
PETKY 1 AONr0 Nnakana, NPUXaBLUMCh LLEKON K JOMUKY, U3 KOTO-
POro yxe JaBHO He pPa3faBanoCb 3HAKOMOE «Ky-ky». [locne no-
6exana K CTEKNIIHHON CTEHE 1 3aMONIOTWUA NO HEW Kynakamu:

— Boinyctn menqa! Hy noxanyicra, BeinycTtu!

loTom OHa 06ECCMNEHHO OMYCTMAACh Ha 3eMAI0 U LOAr0



cupena, npuxaswncb N6OM K XO0NogHOMY cTekny. Fopbkue
MbICI OKPYXWAW €e CTael ronogHbiX BOMKOB. [laBHO yxe
nopa CMUPUTLCS C TEM, YTO OHA HMKOrAA He BLIALET 3a Npo-
3payHyto cteHy. CMUPUTBCH — W HAYYUTbCS XUTb 30ECh.

Kasanocb, npowna Be4YHOCTb, noka KpucTuHa HenoaBux-
HO cuiena y CTEKNSIHHOW CTEHbI, MPOLWascb ¢ 3aCTEKONLEM,
B KOTOPOM €l Tak U He JoBenocb NobuiBaTh. Korga gesyuika
HakoHeL, BCTana u eule pa3 obsena B3rnsa40M aMeTUCTOBbIE
ropbl, NOAE M XMYLLYIOCS K FOPU3OHTY AEPEBYLUKY, NieYn ee
6blI pacnpasneHbl, a rofioBa BbICOKO NOAHATa. YTo-TO U3-
MEHUJIOCb B €€ NNLLE — CNOBHO BMECTE C MeyTaMu 0 3acTe-
KOMbE OHa pacnpowianacb C Kakon-TO 4acTULEN MSArKOCTH,
KpacoTbl U HAaUBHOCTW.

Yxe TemHeno, korga KpuctuHa, nnoTHo cxas rybbl u cTuc-
HYB KyJlayku Tak CUbHO, YTO NoGenenn KOCTAWKN NanbLes,
Hanpasunacb Ha nouckn otua. OHa Hawna ero B chajbHbIX
NoKOsSIX — TOT HEBGPEXHO pasBajuiCs Ha MSArKOM AMBaHE M
npuknaabiBancs kK ntobumomy kyoky. Koraa-To kpacveoe nuuo
0TLa PacnbiNoCh, LWEKW HE3L0POBO ONYXAWN, NOL HANUTLIMU
KPOBbIO r1asamMu NosiBUANCH MELLIKM.

— Y107 — OYPKHYN OH, NOJHSB Ha [04Yb PABHOAYLIHO-3ep-
KanbHbIA B3rnsaq,.

Mop noxeykow BAPYr OTYAsAHHO 3acocasno, nasbupl pykK 3a-
NefeHenn n oHemenu, a cepaue 3abunocb C TOW Xe CUION,
C Kakoi aeByLllka KOJIoTU/a No CTeKNISHHON cTeHe. Kpuctu-
Ha Ha CeKyHAy KpPenko CTMCHyna 3ybbl, YTOObLI XOTb Kak-TO
VHSITb APOXb, @ NOTOM 3asiBuUna:

— 9 He By 3a NycTaea.

— [Ja k710 Tebs crnpalumBaeT? — XPIOKHY/ B OTBET OTel, —
9 xo3auH 3amka. Kak 9 ckasan, Tak u bynert.

— Tbl X035IMH TONbKO Haf, CBOUMMU Kybkamu 1 6yTbinkamu, A
B 3aMKe X03qliKa yXe LaBHO f. M Tbl He 3aCTaBullb MEHS
BbIXOAUTb 3aMyX, — oTBeTMna KpuctuHa u, nonmas Taxe-
Nblil B3rAsi4 otua, NPULLYypuaacb U PeLunMTENbHO B3AepHyna
noaboponok. A Korga TOT ONyCTUN rnas3a, Pe3ko NOBEPHY-
nacb 1 BbiWwna.

X035MH 3aMka CMOTPEN J04Yepw BChen u yx 6bino cobpancs
NOAHATLCS, 4TOBbLI 4OrHaTL e 1 NOCTaBUTb HA MECTO, HO BMEC-
TO 3TOr0 NOTEPSIHHO MaxHYN PYKOWA U1 NPUAOXUACS K KyOKy.

Korpa k 3amky nogbexan kopTex lyctaea, KpuctnHa pac-
nopsiamnacb 06bABUTL Yac Pa3BOAHLIX MOCTOB.

— Ho Beab cenyac nongeHb, — YAMBUACS HaYanbHNUK Kapa-
yna. Betpetunca B3rnsaom ¢ KpucTtuHOM, a NOTOM, CIOBHO
pasrngages y4To-TO, ONYCTWUNA rnasa u otpanopTtosan: — byger
NCNOMHEHO!

N Taxenole Lenu rpomMko 3ackpunenu, NogHMMasi HaBec-
HOM MOCT Hag0 PBOM.

lycTaB ocTancsa Ha NPOTUMBOMNOAOXHON CTOPOHE. OH NoTps-
can nyxnbiMK Kynakamu u Kpyuyan, 4To Tak 3TOro He OCTaBuT.
Torpa KpucTuHa BbiWa Ha KPENOCTHYKD CTEHY M KPUKHyna
CBOEMY HECOCTOSIBLUEMYCS XEHUXY:

— Ybupaiics BOCBOSICU, MOKa § HE CKOMaHAoBana cTpaxe
npoBOANTbL TEOS.

Bonbwe MNyctaB He nosBasncs...

KpucTtuHa pasorHana Tonny rocTen, nepecrtana faBatb
eXefHeBHble Oanbl U HaHSNa XOPOLWero AoKTopa — CleanTb
3a 3[0pOBbEM OTUA. B GanbHOI 3ane Ha BepxHeM aTaxe,
rae nof XpyctanbHOW NOCTPOA OAMHOKO rpyctuno dopre-
nMaHo, a KamuH B yray xgan Tpybouncra, oHa pacnopsgu-
nacb coopyautb 6GuBAMOTEKY M BbiNUCaNa MHOXECTBO KHUT.
Ewe HOBas xo3daika pasocnana roHu0B B pa3Hbie ropoaa,
npurnawas B 3amok NMuenees, NyTelwecTBEHHUKOB U 3BE3-
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poyetoB. OHa poctana Co fHa MblbHOrO CYHAYKA XEMYYX-
Hble Bycbl 1 Bbibpocuna ux B rnybokuii poB, 3asena cebe
LeHKa n pbl60K B akBapuyme u ctana BuaoeTb UBETHbI€ CHbI.

A BOT HOBYIO KYKYLUKY OHa 3aBOAWTbL He cTana.

Tenepb kK CTEKNSHHOM CTEHE AeByLlKa xoamuna penko. Mpo-
3payHas nperpaga no-npexHemy Oblla Ha MecTe, OTLAeNss
3aMOK OT MaHsLero 3acTekonbsi, Ho KpucTtuHa 6onblie He
rpyctuna — Beab Bce 3acTekosibe ObIN0 YXe Y Hee B 3aMKe.

KpuctrHa 6bina Tak 3aHsTa x10mnoTamu, 4To e4ga He nponycTuna
nosieneHne B 3amke Tpyboumcta. 3a npollesllee ¢ NOCNeaHero
BU3UTA BPEMS €0 BONOCHI COBCEM MOGENENM 1 SIBHO NoybaBm-
N0Cb CWIT: C TPYOOI KamMnHa, KOTOPYIO B NMPOLLBIA Pa3 OH BbIYKC-
TWA 32 nonyaca, B 9TOT pa3 NOHAZ0OWNCS NOYTU BECH AEHb.

— OcraBarica y Hac, — npegnoxuna emy Kpuctuna.

Tpy6o4ncT MonyYa CMOTpen Ha Hee, rAe-TO B Camon rny-
OuHe ero 6ecLBeTHbIX rna3 npsaTanack ynbioka.

— 91 NOMHIO, Tbl FOBOPWI, YTO JiyyLle Bbl OCen B APYroMm mec-
Te. Ho 34eCb 04eHb MHOrO€e M3MEHWNOCh, Tebe NOHPaBUTCS.

— Bwuxy, Tbl BCe-Taku npopybuna B CTEHE CBOIO [BEPbL B
3acTekosbe,—HaKOHEeL, KUBHYN CTapeHbkuin TpybouncT. — 4
OCTaHYChb.

..Hepes age Hepenn KpuctuHa cobpana Bcex obutate-
nev 3aMKa B OrpoOMHoON 6anbHOW 3ane, BbiBeNna 3a pyky Tpy-
604ncTa U K OFPOMHOMY YAMBIIEHMIO MPUCYTCTBYIOWMUX U Ca-
MOro Tpyboumcrta obbsiBuna:

— OH 6ygeT ynpaendatb Hawmm 3amMkoM. — OHa ycnbllwana
HeLOYMEHHbI ponoT, obBena B3rNgAOM BbiCOKME CTEHbI
3anbl, NOCMOTPEeNa B OKHO HAa aMeTUCTOBbIE Fopbl, None u
[lepeByLLKY Ha FOPM30OHTE, MOTOM YAbIBHYNacb M 3aKOHYK-
na:—Ha BpemMs MOero oTCyTCTBUS.

KpuctuHa BepHynack B CBOIO KOMHATY, NOATALLMNA K HYacam C
GnecTawmMM MasTHUKOM TabBypeTky, OTKpbina ABEpLy PEe3HOro
[OMMKa 1 JocTana OTTyAa HEMOABMXKHYIO KYKyLKy. 3ateM 00-
naynnach B YEPHbIA CIOPTYK M NOTEPTLIA KOTENOK, NEPEKMHYna
Yyepes Nneyvo CKNAZHYI0 NECEHKY, 3axana Mo MbIUKOW AJINH-
HYIO LLETKY, OCTOPOXHO B3Sifa B PyKYy CEpOrnasyto nogpyxky un
PELUNTENBHBIM LUIAroM HamnpaBunach K CTEKNSIHHOW CTEHE.

Dongs 0o Hee, KpuctuHa octaHoBunacb. OBepHYBLUMCS,
O6pocuna B3rnsm Ha BbICOKWIA KaMeHHbIA 3aMOK. 3aTeM ocC-
TOPOXHO packpbiia NafoHb, YTO-TO NACKOBO LUenHyna Kpo-
XOTHOI NTWYKe U BbICOKO noabpocuna ee.

Kykylika pacnpasuna Kpblibs 1 noneTena Hapg LUMPOKUM
nonem, OCTaBNsfd NO3aAM KaMeHHbI 3aMOK B KONbLEe OAM-
yaBLero napka. Ceepxy ei 6bina XOpoLo BUAHA ManeHbKas
durypka B 4epHOM KOTeJIKe, C JIECEHKOW Ha njedye U ONUH-
HO LWeTKOl nog Mbllukoin. durypka warana no M3BUIUCTON
Tpone B CTOPOHY MPUXABLUENCS K FOPU3OHTY AEPEBEHBKU.
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Mouyemy rpeukuii opex Tak HasbiBaeTca? Jlioan pacnpoboBanu rpeukuii opex He MeHee 8 Thicady neT
Haszan. PognHa ero He peumnsa, a CpepHsis A3us, oTKyda OH WU pacnpoCTpaHUICS Mo APYrUM HOXHbIM
Kpasm. B Meconotamun HangeHbl Tabnnykym ¢ Tekctamu, rae ckasaHo, YTO rpeLkue opexm pocnn B cajax
BaBunoHa. Bblno 31O pacTteHne M3BECTHO W APEBHMM rpekam, KOTOpble Ha3Banu ero xenynem 0Ooros, u
pumMmngHam. Poc OH 1 B pUMCKOIM NpPOBUHUMW Banaxmn, HelHewHen PymbiHuK. peyeckne n Banaxckue Top-
roBubl NPMBO3MAN opex Ha Pycb, OTkyaa v Npousown ero pycckne Ha3BaHUs — BOJIOLUCKUIA OpPex W rpew-
Knii opex. lNocnegHee Ha3BaHWE CyLWECTBYET MO CEN AEHb.

Kak u korpga umctutb opexu? HYT1oObl CbeCTb OpeX, Ero cHavyana HYXXHO OYUCTUTb. [pPeLKuin opex ynakoBaH
6onee yem HagexHo. CHapyxu nnoTHasa 3eneHas ob6onoyka, non Hel TBepaas U ToncTas ckopsyna, a Sapo
BHYTPW pa3geneHo TOHKuMU neperopogkamu. Opexn npopatoT 6e3 HapyxXHoOn 060n04YkM, HO MHOrMe npea-
MoYMTalT CO CKOPJIYNOWN He CBA3bIBATbCS, MOKynas OYMLLEHHbIE Oopexu. Tak MOXHO OblTb YBEPEHHbLIM, 4TO
HEe nnaTuwb 3a NycTble NNB0 rHunble opexn. OQHAKO HA 3TOM BCE MPEMMYLLECTBA OYULLEHHbLIX OPEXOB

98P0 rpeukoro opexa CoAepXnUT OrPOMHOE KONMYECTBO MOME3HbIX BELLECTB, KOTOPbIE pPaspyLlalnTcs nog,
nencTenemM ceeta un kucnopoga. NoaTtoMy kak TONbKO Oopexu OocTalTcs 6e3 CKopnynbl, HA4MHAETCH NpPo-
uecc ux nuwesoro obecueHmBaHua. Kpome TOro, HEM3BECTHO, Yepe3 Kakme Pyku MpOLUAM OYULLEHHbIE
opexuv, rge u CKOJIbKO OHW nexanu, npexae 4em nonanv Ha npunaBok. [03ToMy Mokynatb Opexu Hago B
CKOPJIyNe 1 Tak Xe MX XpaHuTb. ECnv rpeukue opexu nexann CAMWKOM A0S0, BbICOXAN U CTann ropbkuMu,
MM MOXHO BEpHYTb MEepBOHA4YasbHbIA BKYC, MOJOXMB Ha 5—6 OHel B cnerka coneHyio Bony. Bopa yepes
CKOPAyNy NPOHWKHET B 400 Oopexa M BOCCTAHOBUT €ro KOHCUCTEHLMIO U BKYC.

Anga Tex, KOMy He xBaTaeT CUN PacKONOTb IFPELKUA OpeX, CenekLMOoHepbl BbIBENN Opexu C TOHKOM CKOp-
nynon. MIx MOXHO AaBuTb, CXaB MOMApHO B Kynake. HO Npu O4MCTKE MOXET BO3HUKHYTb €Lle OfHa CIOX-
HOCTb — AP0 HE BCerga ierko OTAEeNUTb OT TOHKUX BHYTPEHHWUX neperoponok. B CpenHelr A3um appa ¢
060s104KamMM CMELLMBAIOT C MYKOW M Cnerka nogxxapusaloT Ha CKOBOPOAE, a 3aTeEM OCTOPOXHO pasMmHaloT
pykamu. O60N0YKN NErko OTXOAMAT.

Yem nonesHa opexoBasi ckopayna? Jliogu, nokynaiolme OYULLEHHbIE OPeXu, nuwakT cebs MHOrux no-
Ne3HbIX CBONCTB OPEXOBOWN CKOPAYMbl U neperopofok. OpexoBble NEPeropoakn CoaepXxar MapraHew, U UUHK,
obnagalolme caxapoCHUXALWMM OEeNCTBUEM, MO, KYMapuHbl U AyOunbHble BelwecTBa. [103TOMY BOAOHbIN
HacCTOW M3 Meperopoaok opexa HasHayalT npu guabete, 3aboneBaHNsax LMTOBUMAOHOWN Xenesbl, rmnepTo-
HUK, aTtepockiiepose.
A3BY WAN paHy, MOMOXEeT el ObicTpee 3aTAHYTbCA. A NpPY Xenyfo4HOM KPOBOTEYEHUU U KanenbHOM Heaep-
XaHMM MOYN PEKOMEHOYETCA MPUHATb BHYTPb OOHY YaMHYI0 NOXKY Takoro nopoLuka.

KakoBbl uenebHble cBOMCTBa rpeukoro opexa? KoHe4YHO, Aapa opexa TOXe O4eHb NosesHbl. LlenebHblie
CBOWCTBA rpeLkMx OpexoB BO MHOIFOM OMNPEeAensioTcs TEM, YTO B UX aApax comepxutcs 58—77% BbiCOKO-
KayeCTBEHHOro Macna, 60ratoro HeHacbILLEHHbIMU XUPHBIMW KUCIOTAMW: IMHONEBOWN, JIMHONEHOBOW N One-
MHOBOW. 3TN KUCNOTblI CHUXAIOT COAEPXAHUE «MJIOXOr0» XONEeCTEPUHA B KPOBU U CNOCOOCTBYIOT JIEHEHUIO
aTtepockneposa, vwemuyeckon 6onesHn cepaua v Apyrux CepaedvHo-CoCyaMCThbiX 3abonesaHunii, a Takxe
6onesHer nevyeHn. bonblioe KONMYECTBO Macna M KNeT4yaTku CTUMYNUPYIOT paboTy KULIEYHUKa, NO3TOMY
rpeLkne opexun nosnesHbl Npu 3anopax.

dapa rpeukmx opexoB 60ratel MUKPO- U MakpO3NEMEHTAMU: Xene3oM, Meablo, KOOaNbTOM, LIUHKOM U
nopom. NoaTomy OHM, Kak MU ckopfiyna, nosedHbl nNpu xenesoneduULUNTHOW aHeEMUN, caxapHoOM auadbeTte wn
60NEe3HAX WNTOBUAHON Xene3bl. Meab NpenoxpaHseT KOXY XEHLMH OT NOSIBIEHUA TpeLwmMH BO Bpems bGe-
PEMEHHOCTN N B NOCNEPOAOBON nepuof. M3-3a BbICOKOro cogepxaHus dpocdopa n kanbumsa sapa opexa
nonegHol 6epeMEHHBIM U ManeHbKUM AeTaM ans npodunaktukm paxmta. Pocdop nokasaH v Npu yCuneH-
HOM 'yMCTBEHHOI AeATeNbHOCTU. A elle B sApax FPeLKMx OPexoB MHOIMO MarHusi, KoTopblihi obnagaeTt cocy-
[0paclMpSIOWNM 1 MOYErOHHLIM CBOMCTBaMM, a TakkXe MHOr0 Kanus, CMOCOOHOro BbIBOAMTb HATPUA 13

Menknin nopoLwwoK 13 pacTONYEHHON CKOPAYMbl Opexa, MOCbIMNaHHbIA Ha MOKHYLLYIO

opraHu3ma 1 yBennymMBaTb MOYEOTAENEHME, NMO3TOMY rpeLkne opexu pe-
KOMEHAOBAaHbI NaumMeHTamMm C CepaevyHO-COCYyANUCTON HefOoCTaTOYHOCTbIO,
HapyweHnem yHKUMM NOYEK N CONEBOro obmeHa.

[peukve opexu cogepxaT NeunTuH, KOTOpPbIA ynyduwaet paboTy mo3ra u
T CepAeYyHO-COCYANCTON CUCTEMBI, akKTUBU3MPYET NaMsATb, aHANINTUYECKOE
: MblLLNeHMe, NMoMOoraeT KOHUEHTPUPOBaTb BHUMaHWE U CrnocobCTBYeT yy-
wemy ycsoeHutio sButamumHoB A, D, E n K, a Takxe NpenaTCTBYET Npexaes-
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pemeHHOMY cTapeHuto mo3ra. Kpome Toro, B 3penbix sapax 6onee 20 cBOOOAHbLIX HE3AMEHUMbIX _
aMVHOKMCNOT, eCTb TaM KapoTuH 1 ButamuHel B, B,, C, PP. ButamuHbl rpynnel B cnoco6cTBytOT P “‘H
pPas3noXeHuo NUPOBUHOINPAAHON KUCNOTbI, KOTOpasi HakanjanuBaeTcs B MbllWLAx U Bbl3biBaeT ycTd- .

nocTb. A elle opexun comgepxart adupHoe mMacno, AyousbHble BELWECTBA N OYEHb LLEHHOE BELLECTB
— 0rNoH, ybueaowme MHOrux 6aktepuini U naToreHHole rpnbkn. Fpeukne opexun Nnosie3Ho XeBaTb
ona npodunakTukn nNpocTyabl.

Boobue-10 uenebHbiM felicTBMem obnagaloT BCE YaCcTU OPEXOBOr0 AepeBa: NUCTbSA, kopa 1
LpeBECUHA, a Takxke He3penble opexu n nx obonoykm. Ho ecnu npmBOoaMTbL BCE peLenTbl U nepe- HEMNPOCTBIE OTBEThI
YMCNATb BCE HEAYrW, NPy KOTOPbIX NOKasaH rpeLkuii opex, CTaTbs NPeBpaTUTLCs B KOHCMEKT Me- BTSSR e T
OVUMHCKOro CnpaBOYHUKA.

MHoro nu B rpeukux opexax Kanopuin? PacckasbiBas O NUTATENbHOCTU FPELKMX OPEXOB, UX 4acTo
CpaBHMBAIOT C pasHbIMU NpoaykTamu. Hanprmep, sS4po rpeukoro opexa npeBoCXoamT MO KanopuinHOCTH
xneb B Tpu, kapTodenb — B CEMb, a8 MOJIOKO — B OAUHHAALATb pa3d. dHepreTnyeckas LEHHOCTb Y Hero
MOYTW Ha YeTBepTb Bbille, YeM Yy Lwokonaga. CTo rpaMMOB rPeLKUX OpexoB comepxat okono 700 kano-
puiA, a NOCKOJbKY Ero MAoAbl MAeanbHO COYETaloT BELLECTBA, HEOOXOAMMbIE YEIOBEHECKOMY OpraHu3my,
TO 400 r OpexoB yAOBNETBOPSIOT CYTOUHYIO NOTPEBGHOCTL YenoBeka B eae. B KpbiMy opexu, pactepTsie ¢
BOOOW, ynoTpebnsanu Ans BblKapMAMBaHWUSA MIALEHLEB, MOTEPSBLUMX MaTb WUAW OTHATLIX OT rpyau. A
.B.MuyypuH HasbiBan rpeukme opexu xnebom Oyayuiero.

Bcerpa nu nonesHbl rpeukme opexmu? XoTs rpeLknue opexu YpesBblHaHO MOJIE3HbI U
nuTaTenbHbl, NX YPE3MEPHOE ynoTpebneHne MoXeT NpuUHecTn Bpen. «peukoe mMacno»
ObICTPO OKMCNSEeTCA U npuobpeTaeT OCTPbI BAXYLNIA BKyc. MNMpu HeymepeHHOM no-
e[laHNN OPEXOB BO PTY M HA MUHOANMHAX MOXET BO3HMKHYTb BocnaneHue. Ytobbl aTo-
ro He CNy4ymnocb, NOC/IE OPEXOBOW Tpane3bl MOJE3HO NPOMNOJIoCKaTb POT BOAOW vn
CbeCTb KakOW-HMOYAb KUCHbIA PPYKT. A elle cnegyeT NOMHUTb, YTO SApa rPELKOro
opexa 6oratbl 6€KOM U MO3TOMY MOFYT Bbi3BaTb Y JIIOAEN C MOBLILLEHHOW YyBCTBU-
TENbHOCTbIO annepruyeckne peakuuun. He cnepyet 3abbiBaTb MU O MACASIHUCTOCTU
rpeLKnx opexoB — 4TOObl YAOBNETBOPUTb CYTOYHYIO MOTPEOHOCTb YenoBeka B XW-
pax, AOCTaTOYHO CbecTb ABaAuaThb WTYK, a nepebopwuBlIni HaecT cebe M3paa-
HYIO Tanuio.

Fopgutcsa nu B nuwiy opexoBoe macno? Macno rpeukoro opexa no Coaep>XaHuio
HEHACBILLEHHbIX XUPHbIX KACAOT CTOWUT BbilWE MHOMMX pacTuTenbHbix mMacen. lNMoc-

Jle ero YyeTblpexHedeNbHOro ynoTpebneHns ypoBeHb X0NecTepmHa B KPOBU HOpMa-
NN3yeTCs 1N He MOBbILLAETCH B TEYEHME HECKOJIbKMX nocneaylwmx mecsaues. Matb
B3POC/IbIX OPEXOBbIX AEPEBLEB MOryT AaTb CTONbLKO Macna, CKOMbKO Lenbli rekrap
noACOJIHEYHMKA, HO, YBbl, OHO JIEFrKO MOPTUTCH, NMO3TOMY MPOAAETCH B MaNEHbKUX
OyTblIOYKaAX.

Ha opexoBOM macne roToBsiT canartbl, a B JIe4eOHbIX LLeIiX ero npocTo rnoTalT NoXs
kamu. Macno rpeukoro opexa yny4ywiaetr o6MeH BeLlecTB, NoMoraeTt npu 3aboneBaHusx
neyeHW N MOYEK MU CHUXAET HEPBO3HOCTb. Kpome TOro, opexoBoe mMacnio — xopoluee
cnabutenbHoe. YNoTpebnsaioT Macno U HapyXHO — AN CMa3blBaHUS 0XOroB M He3aXu-
BalOLWMX PaH, a Takke B KOCMETMYECKMX LLensx.

Ceityac mMacno rpeLkoro opexa MUCrnosb3yloT A1 NPOU3BOACTBA KOCMETUYECKUX npena-
paToB M Mbla, B 3NOXy Xe Bo3poxaeHnsa MHOrne XyOoXHWUKW FOTOBWJIM HA HEM KPACKW.
C yeM coueTaloTcs rpeukme opexm? Kaxercs, HET Takoro nNpPoAykTa, C KOTOPbIM He
coyeTtasnca Obl rpeuknin opex. Ero MapuHyloT, BapsaT U3 Hero BapeHbe, [0OaBNSIOT B ©
canatbl, MM NPUNPaBASiOT OBOLUHbIE U MSICHble 6/04a, CMELUMBAIOT C CyXxOodpyKTamm,
CblpoM U BpblH30M. M3paBHa uUeHATCsS Ha KaBkase rpy3vHCKUE Yypuxenbl — Kon6acl\|/<l"|>l,
npeacTasnsiowme cobol yBapeHHble B BMHOMPAAHOM COKE OpPEexoBble aapa. ITOT Npo-
LYKT XOPOLO COXPaHSETCA U OTJIMYHO BOCCTaHaBnMBaeT 604pOCTb, HEAAPOM UM N3OaB-
Ha cHabXxann KkaBKka3CKMX BOMHOB, a TeNepb OH BXOAUT B pauMOH KOCMOHaBTOB U CNOPT-
CMeHOB. MHorve peuenTtbl PEKOMEHAYIOT CoYeTaTb FPELKME Opexu C MeaoM (Tpu opexa
Ha OOHY CTONOBYIO NOXKY).

Mouemy rpeukue opexum ropyar? [peLkne opexm CTaHOBATCH FOPbKUMWU NpU Hemnpa-

BUNbHOM XpaHeHun. Ecnu opexn BnaxHble, B sapa nepexonsat AyounbHble B?H.I,ECTBa "3

BHYTPEHHUX NEeperopofok. A Xupbl, KOTOPbIMK Tak GoraTbl Opexu, Nerko oKuc-

NSAI0TCA NoA OENCTBMEM BO3ayxa (MPOropkalpT), NO3TOMY BO3HUKAET ropeyb. o

CBexuin opex, BbIPOCLUMIA Ha COJHbILWKE U B CyXOCTW, BCerga cnagok. L&#
i
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KOPOTKME 3AMETKMW

NaTtn BTOpbIM — TPpyAHee

[Mouemy rycu netar kauHoM? Jla MOTOMY, YTO BOXAaK CTau, Kak
CaMBblii CUNBHBIN WM OTBETCTBEHHBIN, B 00IIeM, JTUIEpP, pacce-
KaeT BO3AYIIHYIO TBEPAb U TaKMM 00pPa3oM IOMOTaeT APYTUM
TPAaTUTh MEHBIIIE CHJI Ha ToyieT. Tem ke 2(hdeKToM MOab3yIT-
csl OETYHBI WU BEJIOCHUITETUCTHI, KOTOPbIE HOPOBSAT CIKOHO-
MWUTH CUJIBI Ha TIPEOJOJIEHUM COTIPOTUBIIEHUS BO3/AyXa JJISI TOC-
nenHero peiBka. Kazamoch ObI, 3TO He3bIONIeMass UCTUHA, TTOM-
TBEpXJIEeHHAs] MHOTOYMCIEHHBIMU pacueTaMy adpo- W TUIPO-
nuHamukoB. OnHako, Kak roBapuBai eme Meducrtodenb Tok-
topy @aycry: «Teopusi, Moif Apyr, cyxa, HO 3eJieHEeT XU3HU
npeBo». Bo Bcsakowm ciyuae, CTyNeHTY-4eTBEPOKYPCHUKY W3
Kopuennckoro yuusepcurera (CIIA) Jleiidy Puctpody yma-
JIOCh TOCTAaBUTh TAaKOW IKCTEPUMEHT, KOTOPHIM MPSIMO TIPOTH-
BOPEUYUT M OYEBUIHOMY, U TEOPETUUECKOMY 3HAHUIO, O YeM OH
M pacckasan B cBoeit ctarbe («Physical Review Letters», 2008,
T. 101, 1 194502).

J71s1 mpoBeneHNsT IKCIIEPUMEHTa OH cOOpal XUTPYI0 YCTAHOB-
Ky, TJIaBHAsI 9acCTh KOTOPOU — TIJIEHKA M3 MBUIBHOW BOJBI, He-
YTO BPOJIe CTEHKU TMTAHTCKOTO MBUTRHOTO TY3bIps. [lIeHKy Ha-
TSHYJIW Ha JBe TMapajuielibHbIe JIECKU W TMMOCTOSTHHO OOHOBIISIIN
3a cUeT cTekallleil cBepXy BOAbI. [pyroit BaXHOU HeTasibio
ObUTM TOHEHBKWE NIWHHBIE pe3nHOuYKu-diarun. Vx mpukpemnu-
JIM K TPOBOJIOYKAM U TIOMECTUJIM B MBUIBHYIO THIEHKY TaK, 4TO
MMPOBOJIOYKY TOPYATU MEPIEHANKYISIPHO ee MmoBepxHocTu. Ha
IPYTUX KOHIIAX TIPOBOJIOYEK MPUKPENMUIN MaJeHbKUE 3epPKalb-
na. Korma duaru tpembixaauch u3-3a ABUXEHUS BOIBI, 3€p-
Kajblla pacKauyWBajJWCh U aMIUIUTYyIa WX IBWXKEHUSI CBUIETENb-
CTBOBajla O cuje, ¢ KOTOpoi Boma aelictBoBana Ha dmar. Kpo-
M€ TOTO, C IMOMOIIBIO ONMTUUYECKOU MHTepdhepoMeTpuun GUKCU-
poBanu ABUXEHUE XUIKOCTU BOKPYT TpeTelrymux (iaros.

AHanu3 BceX 3TUX JAaHHBIX MOKa3al, 4To ecau (iaru pacmo-
JIOXXEHBI cpa3y APYT 3a APYromM, TO Harpy3ka Ha TMepBBIM oKa-
3bIBAETCSI 3HAYUTEIHHO MEHBIIE, YeM Ha BTOPOU, Y KOTOPOTO
aMIUTUTYyna OMEeHWN U COOTBETCTBEHHO CUJIA JaBIEHUS BOIBI
Obiu Oousibiie. Eciu Xe ¢aru pazHocuynd Ha OoJibliiee pac-
crosiaue, 3pdext npomagan. «Hu Teopusi, HU KOMIBIOTEPHOE
MOJleTUPOBaHUE HE TO3BOJSIM 3aMON03PUTH CYIIECTBOBAHME
TAaKoTO SIBJICHUSI, — yTBepXHaeT cTyneHT. — Ha 3Tom mpumepe
s ybenuics, CKOJb BaXeH MPSIMOUM 3KCIMEPUMEHT U K KaKUM
YOIVUBUTENbHBIM, TPOTUBOPEYAIINM BCSIKOW MHTYWIINU PE3YJIb-
TaTaM OH CIIOCOOEH TIPUBECTU».

A.MoTbl5€B
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MuwyT,4yTO.

...Hay4yHas OOILIeCTBEHHOCTh yAMUBJIEHA
TeMm, uTo HobeneBckas mpemusi 3a muccie-
noBaHusi BUY He Obl1a mpucyxaeHa Po-
6epty lanno, yauBiaeHHe BBIpa3uJ B TOM
yucae u JIlok MoHTaHbe, MOTYYUBUINN ITY
npemuio («Science», 2008, 1.322, = 5899,
c.174—175)...

...ouepelHasl eBporeiickas dKCneauuusl Ha

Mapc, Bo3aMoxXxHO, Oyzmet nepeHeceHa ¢ 2013

Ha 2016 ron, a mepepacxon B 6omkeTe NASA

MpY CO3MaHUU OYEPEIHOro ammapara s

uccienoBanusi Mapca CTaBUT MOJA COMHEHUE

Bce Oymymme muccuu («Nature», 2008, T.455,
7215, c.840—841)...

...TI0 OlIeHKaM YYeHbIX, B Omxkaiiime 50 et
HU OIMH KOCMUYECKUII OOBEKT HE IPeaCTaB-
JIIeT OMAacCHOCTH ISt 3eMJTA, OTHAKO €CTh He-
0oJIbIIAst BEPOSITHOCTh CTOJIKHOBEHMS C JABY-
Ms 00BbeKTaMHU, 200-MeTpOBBIM "
40-metpoBbiM («HccrenoBanue 3emnu u3
Kocmoca», 2008, = 5, ¢.83—94)...

...OMUCaHbl YCIOBUSI BOBHUKHOBEHUS ypa-
raHoB U Tall(YHOB, OOBSICHEHO, MOYEMY
TPOMUYECKHUE LIMKIOHBI BO3ZHUKAIOT JUIIb
B TOM cllyyae, ecjiu TeMmIiepaTypa MmoBepx-
HOCTHBIX Bon mpeBbiiaet 26°C («M3Bec-
tusas PAH. ®usuka atMocdephsl 1 OKeaHa»,
2008, 1.44, 15, ¢.579—590)...

...ypaHOBOE MECTOpOXIeHUe AHTEH B
IOro-Boctounom 3abaiikanbe MOXHO pac-
CMaTpUBaTh KakK MPUPOAHBINM aHAJOr Xpa-
HWJINIA OTPabOTaBILEeTO SAEPHOTO TOTLIM-
Ba («['eomorust pyaiHBIX MECTOPOXIECHUI»,
2008, 1.50, 71 5, ¢.387—413)...

...B yHUBepcutetre MinuHolica Hayuuauch
neaTh MPOBOASAIIME CXEMBbl Ha 3JIaCTUY-
HOI OCHOBE, KOTOpbIE, BO3MOXHO, HalIyT
npuMeHeHue B Helipoxupyprum («Physics
today», 2008, 1.61, 1 10, c.18—19)...

...y 4eJIoBeKa CyILIEeCTBYET TPETUI TUI OIU3-
HEI0OBOCTH, IOMUMO MOHO- U JIU3UTOTHOM,
— TIOJIyTOpa3UroTHasi, KOTopas IoJjyyaeT-
csl, B YaCTHOCTH, TIPU OTIJIOJOTBOPEHUU
SULEKJIEeTKU ABYMS CIEepMaTO30uIaMu
(«[Mpupoma», 2008, © 10, c.3—15)...

...MYTallu{ B Ie€HE PELENTOpa JUIIONPOTENHOB
HU3KO# IJIOTHOCTH MOTYT OBITh MapKepaMu
IPEIPACIIOIOXEHHOCTH K MOBBILIEHHOMY CO-
NEePXAHUIO XojecTeprHa B KpoBu («[eHeTu-
xa, 2008, T.44, 1 10, c.1374—1378)...




MuwyT,yToO...

...0eTa-aMuUJOUIHbIE TIENTUIbI, BbI3bIBAIO-
mue 00yie3Hb AJbIreiiMepa, TIpencTaBis-
I0T cO00if MPOMYKTHI paCUIETIIEHUS] TPaHC-
MeMOpaHHOTO TriIuKompoTeuma APP
(«Ycnexu COBpPEMEHHOW OHMOJIOTUU»,
2008, 1.128, 1 5, c.467—480)...

...B MypaBeliHMKax oburtaoT 33 BUma pa-
KOBMHHBIX aMe0 («300JIOTUUYECKUU XKyp-
Hamx», 2008, 1.87, 7 10, ¢.1168—1179)...

...TIOATOMJIEHNE MOYB B TOpoaax, HaIlpHU-
Mep M3-3a aBapuil KaHaJIW3alluKU WU BO-
NOMPOBOJA, MOXHO OMpPEeAessATh METOAOM
BEpPTUKAJIBHOTO 3JIEKTPUUYECKOTO 30HIU-
poOBaHUsI, He Aejasi pa3pe3oB U CKBaXUH
(«I[MouBoBemenue», 2008, 7 10, c.1198—
1204)...

...JmmaiHuk Hypogymnia physodes ak-
TUBHO TIOTJIONIAET TPUTUI B aTMOChepHOit
BJlare U BBOJUT €ro B OpPTaHUYECKHUE CO-
ennHeHUsT B 10 pa3 ObICTpee, YeM COCYIM-
CThIe PacTeHMSsI, TOITOMY €TI0 MOXHO HC-
MOJIb30BaTh TUTST MUATHOCTUKU
3arpsizHeHUs TputheM («PagmanvonHas
ouonorusi. Pagnoskomorusi», 2008, 1.48,
5, c.611—615)...

...BIIEPBbIE TIPOBEIEHO AKTUBHOE CeiCMU-
YyecKOoe 30HIMPOBAHUE TPSI3EBBIX BYJKa-
HOB, YCTaHOBJIEHA CBSI3b MEXAY BO3IEH-
CTBUEM U MWHTEHCUBHOCTBIO TIpsi3e-
nposBieHu («BynkaHosorus u ceiicMo-
norusi», 2008, 11 5, ¢.69—77)...

...CPaBHMBasl CTATUCTMYECKHUE TAHHBIC TTO
pa3HBIM CTpaHaM, ypOBEeHb 00pa3oBaHUs
B Poccum MOXHO Ha3BaTh €BPOIEHCKUM,
YyPOBEHb NMPECTYMHOCTH, B YACTHOCTHU
yOMICTB — JaTMHOAMEpU- KAaHCKUM,
NPONOJXKUTENbHOCTh XU3HU U Jpyrue
rmoKa3aTeJu, CBSI3aHHbIE C YeJOBEYECKUM
noTeHuuaioM, — appukanckumu («M3-
Bectusi PAH. Cepus reorpacdpuueckas»,
2008, 15, ¢.34—50)...

...B Poccuu no 80% 3abosieBLINX 3aHUMA-
I0TCSl camosieueHreM U Tojibko 20% obGpa-
mamTcsI K Oo(GUIMAaJIbHOM MEIUIIUHE
(«Mounexynsgpaas meaguuuHa», 2008, 11 3,
c.15=21)...

...CO3/laHa HaBUTALMOHHAs CHUCTEMa IS
aBTOMOOWMJISI, TPUHIIUTT NEHCTBUSI KOTO-
poil 3aMMCTBOBaH y MO3ra KpbIChl («New
Scientist», 2008, 1.200, 1 2676, c.23)...

brbin Takoit Hapox — Hatyduiilbl. Kuam oHU Ha TEPPUTOPUH,
KOTOpasi TpocTupanach ot AeJbThl Huna no HeiHewmHel Cupuu,
U CTPOMJIM TIPOYHBIE, MPOCTOPHBIC AOMa U3 KaMHs. boiee msT-
HaALIATU ThICSAY JIET Ha3aja, Koraa, cKaxeM, 1o bpsHckoii obia-
cTu euie 6poauaun craga MaMoHTOB! CuuTtaercs, 4To HaTybUii-
I bI 6le'll/l NEPBbIMU CTPOUTEIAMU, XOTA U HE 3HAJIU CECIBCKOIO
X03s1iicTBa, 00XOASICh OXOTOM, COOPOM IJIOJOB U CEMSIH TOTO Xe
JUKOTO STYMEHsI, KOTOPBbII B Te JaBHUE BpeMeHa M300MJIbHO POC
B crenax oyayuiero Erunta, Uspaunsg u Cupuu. EctecTBeHHO,
B UX IMOCEJICHUSIX OblJa CI0XHas collMajibHas CTPYKTypa, KOTO-
pasi He Morja o0OMTHUCh 0e3 CIyXUTeleill KaKoro-HuOyab KyJb-
Ta. Ho 4TO XapakTepHo, Cled0B TaKMUX CIyXHUTeJIei A0 CHX MOp
00HapyXUTh He yaaBaJioch. [To3TOMy pagocTh M3pauIbCKUX ap-
X€0JIOTOB M3 uepycaauMckoro EBpeiickoro yHuBepcuTeTa, pac-
KOMaBIIMX HEMOBPEXIEHHYIO MOTMJIY HAaTyhOUUCKON IIaMaHKHU
(kak OHUM ee Ha3Baju), OblJa OecrnpeleibHa, U OHU MOCTEIIUIN
NoJeJIUThCs €10 ¢ obmecTBeHHOCThIO («Proceedings of the
National Academy of Sciences», 3 Hos16pst 2008 rona).

[Tpu XMU3HU 1IamMaHKa OblJa 3alMOMMHAIONIENCS JUYHOCTHIO.
I/I3-3a TpaBMbl CIIMHBI Y HEC UMECJIUCH l'lpOGJ'leMbl C nmepeaBrXKE-
HHUEM: OHa XOIMJIa, B CYIIHOCTH, Ha OIHOI HOre, a BTOPYIO IMOMI-
BoJlakuBaja. B 3arpoOHbI MUDP ¢ Heil OTIpaBUJIM Marudyeckue
NpUHAIIEXHOCTH, B TOM YHKCJIe Ta3 Jieomapaa, XBOCT KOPOBHI,
KpPBIJIO 30JI0TOr0 OpJia, yepena KyHull. Ha yseBoe miedo 1ramaH-
KU ToJioXuau jgany Benps. CaMblil yIMBUTEIbHBIN 00BEKT —
OTHEJIbHO Jiexallas Iiejass CTYIHSI KaKoTo-TO 4eJloBeKa, KOTO-
pBIli ObLT ropasmgo Oojblle MaMaHKU. BTopoil ke cTynmHuU He
ob10. KTO 3HaeT, MOXeT ObITh, HA CAMOM Jejie apXeoJIoTh Ha-
HIJIW CHYXHUTECJIbBHUIY HE IaMaHUYCCKOIO KyJbTa, a KaKoro-
HUOYIb NPYroro, HampuMep HbIHE MPAKTUYECKHU 3a0BITOTO KyJb-
Ta €NIMHOHOXMUS. ..

ComieMeHHUKH HEIJI0XO IMOBECEIMINCh BO BpeMs TPU3HBI —
CBhEJIU IATBACCAT Yepenax, MaHIMpU KOTOPLIX IMOJIOKMUIMU B MO-
TIy. A caMO TeJio 3aBaJlMJId OTPOMHBIMU KaMHSIMH, OCOOEHHO
NoCTapaBIIMCh NPUAABUTH UMW TOJIOBY, MOSICHUIY U PyKU. Bu-
JUMO, CUJIBHO OOSIIMCh OHU 3TY CIYXUTEJIbHUIlY KYyJbTa, OMa-
cajquch, Kak Obl OHa He BOCKpecia.

C.Anodenec
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OTKWUE 3AMETKM

Moruna Bba6bl firn

12, www.hij.ru

«XnUMUA N Xn3Hb», 2008,



C.II.MAPKEJIOBY, Cesacmonoas: Apesecuyrw cmonry
noayuarom nupoausom (cyxoil nepecoHkoi) dpegecunvi;
MmexHoA0_UA CMONOKYpeHUs uzgecmua Ha Pycu kax mu-
Humym ¢ XII eeka.

I0.M.ITPOKOITYYKY, Mockea: O3on 6 o30namopax
noayuarom npu muxom (KOpoHHOM) pazpsde medxncoy
INEKMPOOaAMU; MONCHO AU UCNOAB30EAMb UMEIOWULCS Y
84C 030HAMOP 6 HCUAOM NOMeuwjeHUuU, 00ANHCHO OblMb YKa-
3GHO 8 UHCMPYKUUU.

J.H.TAJINIUYIWUHOW, Kanck: Iyancemmus, ona xce
«podcoecmeeHcKas 36e30a», ¢ MOYKU 3peHus 60MaHuKu
— Mmonouail kpacueeiiwuii (Euphorbia pulcherrima); Ho,
Xoms MOA0YAU U 3HAMEHUMbl CEOUMU eOKUMU COKAMU,
CAYXU 0 CMPAWHOU A008UMOCU NYAHCEMMUU CUABHO
npeyeeauueHbul.

A.C.HUKOJIAEBY, Cankm-Ilemepbype: Buvl cosep-
WEeHHO Npaevl, KAOHUPOBAHUE MblUU U3 KAEMKU 3aMO-
DOJICEHHOU 0CO0U HeAb3sl HA36AMb «BOCKpeuleHuem», 6e0b
cyujecmeoganue KAOHA HUKAK He NOBAUSN0 HA NAAHEE-
HYI0 cYObOYy 3aMOPONCEHHOU; KOMMEHMUPOB8AmMy 3MOm
HCYPHANUCMCKUI AN Mbl He NAGHUPYEM, MAK KAK HAulu
yumamenu 6 IMOM He HYICOAOMCs, HO 8 KONUAKY Kypb-
€308 NOAONCUNU.

E.B.YEUUHOW, Kpacnospck: Coenacno Dmumonoeu-
yeckomy carosapio Dacmepa, 3apbas (uzapbas, sepbas,
3epboh) — mKauv ¢ 30A0MOU UAU cepebPAHOU HUMDbIO,
nap4a; cA060 3aUMCME08AHO U3 MIOPKCKO20.

I''KPYIMEHKO, nucoemo uz Hnmepnema: Cnacubo
00abUIOe, KOHEUHO Jce NPAGUAbHO NUCAMb <«KAHMUNE-
6ep», a He «Kanmuaugep», 6oable He NOEMOPUMCH.

BCEM YUTATEJAM: Ecau vt npucwviraeme Ham
denveu 3a apxug «XuMuu U HCUSHU» Nepeeodom vepes
Coepbank, noxcaryiicma, ykasvlealime 6 K6UMAHUUU
aopec, Ha KOMOPbLU 6AM HYICHO NPUCAAMb ADXUE, a4 He
Mecmo nponucKu.

EBI'EHUMN, sonpoc us Humepnema, u dp.: Mvi He neua-
maem noeecmeil, a ne4amaem, 60-nepevix, MoAbKO pac-
cKa3bl, A 860-6MOPbIX, MOALKO QUHANUCMOE HAUIE20 KOH-
Kypca Ha zhurnal.lib.ru; ouepeonoil KOHKYpc MOAbKO 4MO
3akonuuacs, caedyrnwuii 6ydem ocenvro 2009 eoda.
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A 4YTO NPOn30oaeT ¢ noboBbio B Oyayuiem? CTaHeT nn oHa

nHoi? Ou4eBMAHO, Aa, ecnv NPOAOJIXATCHA T€ NEePEMEHbI, KOTOpPbIE Ha-
YanMcCb B Halle BpeMms.

Hanpumep, TO, YTO XEHLLUMHA 1 My>X4MHA AOMKHbLI BCTyNaTh B OpayHblii
COl03, XenaTeslbHO Ha BCIO XW3Hb, a8 BCE OCTasibHble JIIOOOBHLIE CBA3W,
MSIFKO FOBOPSI, HE MOYTEHHbI — 3TO ObINIO 3aNMCaHO B CBALLEHHbIX KHUrax
M B 3aKOHax, 3TO BEKaMu OUKTOBaN 34paBbii CMbich. Kak xe mnHaye, B
KOHLIe KOHLoB?! Ho npuwen XX Bek, 1 0ka3anochk, 4TO MHAYe O4YEHb Jaxe
MOXHO. MopanbHble 1 3aKkoHoAaTeNbHble HOPMbI ObLIM HanpaBneHbl Ha
3alMTY XEHLUMHBI, OCTaBLLENCs ¢ pebeHkoM nocrne Houm noben. Ho ce-
rogHa HoYb NIo6BKU He 00A3aTEeNbHO A0SKHA NPUBECTU K POXAEHUIO pe-
6eHka, 1 gaxe €cnn 3TO CIYYUTCS, HU XEHLUMHA, HU pebeHok 6e3 Myx-
YMHbI HE MOrUOHYT... Hy, MO KpaWHei mepe, 9TO BEPHO OJ1s1 HEKOTOPO
YaCTM HaCEeNeHUs LMBUIN30BAHHbIX CTPaH.

Pe3ynbTat Gbl1 MFHOBEHHBLIM (MO Mepkam 3sosoummn). Buonorusa ye-
NIoBEKA HE M3MEHUNACb, U HE MOrfa U3MEHUTbCS — BCEro-TO 3a He-
CKOJIbKO MOKOMEHWU. A NpeacTaBneHns 0 cemMbe U Bpake CTanm UHLIMU.
B Lenom HUKTO He OTPULIAET, 4TO CEMENHBIN CO3 — AEeN0 XOpoLLUee, HO
O4YeHb MHOrve npeanoYnTatoT, 4ToObl 3TO Xopollee Oeno B3s Ha cebs




KTO-HMOYAb Apyroi. Hukoro He Liokupyer,
€CIN YeJI0BEK Pa3BoanTCS, BCTyNaeT BO BTO-
poit 6pak — a BCMOMHUWTE, Kak pearnposanu
Haww 6abyLikun, ecnn NogobHOe NpukIoya-
JIOCb C KEM-TO M3 MOKONIEHUSI HALLMX POau-
Tenen! BOoT OO0 Kakor CTENeHU U3MEHWUn
CeKcyaslbHOe MOoBEeAEHNE HALLEro BUAA XEH-
ckasl SMaHcunauus U NpoTMBO3ayaToYHbIE
cpencTea. YTo X, Ha TO Mbl 1 Nl0AW pasyM-
Hble, YTOObI HE XJaTb MUIOCTEN OT 3BOJIO-
Lu1n, a NpMcnocabnmeBaTtbCsl K MEHSIOLLMMCS
YCNOBUSIM 32 CYET 0Oy4eHUs.

A oTtciopga cnenyet, 4TO OanbHenee n3-
MEHEHWE YCII0BUIA MOBEYET 3a CoOO0I 1 Aasnb-
Herwmne nepemexsbl. [pexae Bcero — Cctu-
paHue rpaHuL, mexay nokoneHnammn. OToasu-
HETCH HaCTyrMJIeHe CTapoCTW, Te YNeHbl ce-
MbW, KOTOPbIM BEK Ha3ap, Haa/lexano HsH-
YUTb BHYKOB M TUXO-MUPHO FPETLCS Ha COSl-
HblWKe, 3aliMyTcst 00yCTPOICTBOM CBOEl
JIMYHOM XM3HW. 3aTO NPOAOIKUTCS 000C06-
NeHVe HOBOV BO3PACTHOWM KaTeropun, TMHEN-

KEPOB — YXe He AETU, ellle He B3POCIble,
elle He 3apabaTbiBAlOT HA XMU3Hb, HO YXe
MHTEpecytloTca cekcom. M HaobopoT, nioan
6eccrnopHO B3pOCble MOMYT 3a4epXaTbCs
B KaTeropun «CTYOEHTOB», «yHaLLMXCH», NPO-
CTO MOTOMY, Y4TO COBPEMEHHbI MUP CIOXEH
M YYUTBCS NPUXOOUTCS Oonblue. A TO U BCIO
XWU3Hb NepeyymBaTbCs, N0 NPUYNHE CTPEMMU-
TENMbHOW MOAEPHU3AUMN TEXHUKM K codTa.

Bce 310 BegeT K pacLuaTtbiBaHMIO MPUBbLIY-
HbIX CEMENHbIX OTHOLLEHW. HoBblE NoKone-
HUA O6yayT npuaaBaTb MeHblUe 3Ha4yeHUs
MOHATUSAM «OTel», «b6abylika», «aemyLuka».
Boo6aBok B COBPEMEHHbII MUP NPULLIA
HOBble, HEBOOOpa3uMble elle ABaaLaTh et
Has3ag OTHOLIeHUs — Opyxba n GnmpT Ye-
pe3 VIHTepHET 1 Apyrve CpeacTsa 3nekTPOoH-
HOro 0OLLEeHUs, HanpuMep NOCpPencTBOM
CMC. Takue cBSi3M 4aCTO Ha3bIBAIOT Cyppo-
ratoM, 3amMeHOWN OTHOLUEHUA C peasbHbIMU
JIOAbMU, CIINLLIKOM CNTIOXHbIX U He Bceraa be-
300651a4HbIX. HO HAcKObKO Cepbe3HbIM MO-

XeT ObITb UHTEPHET-DNNPT, N HE TONLKO ONst
NoJApPOCTKOB, HETPYOHO 3aMETUTb MO HOBO-
CTAM KPUMUHAIIBHOM XPOHUKMW. ..
3HaynT M 3TO, H4TO 3MOLMOHaNbHas
XW3Hb HalLMX NPaBHYKOB cTaHeT 6enHee?
MoxeT 6bITb, Aa, HO, BO3MOXHO, OHa MpPO-
CTO CTaHeT Apyroi. Pa3mbiBaHue rpaHuy,
CEeMbW NPUBEAET M K TOMY, H4TO B CEMEWNHYIO
Aa4eliky nerdye 6yOeT NPUHATb NMOCTOPOHHE-
ro — Oyb 3TO HOBbIVi MyXX MO Mambl, U
apyr moero pebeHka (He 0b6s3aTenbHO 6ol
dpena, Npocto apyr!), uam KTo-To, KTO Xu-
BET Ha APYrOM KOHTMHEHTE, HO BAn30K Ham
no ayxy. Tak 1 BaXxHO OTCYTCTBUE OOLLMX
reHoB Mau wWwramna B nacnopte? Mopasno
BaXHee TO, YTO JIIOAAM Pa3yMHbIM CBOM-
CTBEHHO cobMpaTbCcs BMECTe, 00beanHATb-
CSl C TaKMMM Xe, Kak OHU. «HexopoLuo ObiTh
4yesioBeky 0fHOMY» — 3TOrO HE OTMEHUT
HUKakas 9BOJIIOLUS.
E.KoTtnna

Xypoxuuk WU.OneitHukos

12, www.

«XMUa 1 XusHb», 2008,
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