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BynkaHbl Kamyartkum
n CesepHbix Kypun
onacHbl 19 aBMaumm

Tyuu nenna, obpasyLmecs npu n3-
BEPXEHUY BYJIKAHA, NMOAHUMAIOTCS Ha
BbLICOTY r10/1eTa COBPEMEHHbIX CaMo-
71eTOB 1 MPEACTaB/siOT CepPbe3HYI0
0MacHoOCTb A1 BO3AYLIHbIX Kopab-
nevi. Poccuvickne ByJIKaHOJI0MM v reo-
XUMUKU MCCIeA0Baan CoCTaB rensia
26 BYJIKAHOB W BbISICHW/IN, Kakue u3
HUX HamboJsiee onacHkl A5 camosie-
TOB.

CerogHs B mupe okono 700 akTMBHbIX
BYJIKAHOB, U3 KOTOpPbIX B cpeaHem 55-60
n3BepralTca kaxabii rog. B BocbMu—
0ecsaATn crydasx 3Tu n3BepxeHus obpa-
3YIOT Ty4M nenna, KoTopble NOAHUMAIOT-
CSl Ha BbLICOTY MoJieTa COBPEMEHHbIX ca-
MOeToB. DTN Ty4yn HecyT B cebe orpom-
HOe KOJINYeCTBO YacTul, KOTopble nona-
[Al0T Ha pasorpeTble nonaTtkn TypOuH ca-
MoseTa, NNaBaTcs, HaNUNaKlT U OCTaHaB-
nnBaloT TypOUHbI.

[o HepaBHUX nop aTa npobnema Obina
1n3y4yeHa nnoxo. Y4yeHble 3HaNu, 4TO BYyN-
KaHM4yeckoe CTEKJI0 MaBUTCS NPU O4eHb
BblcokoW Temnepatype, 1100—-1200°C, un
nonaranu, 4To u nenen Beaet cebs Tak
Xe. A TemnepaTtypa pas3orpetbix NoBep-
XHOCTen TypOWH B camofieTax, kak npa-
B0, HUXE, MO3TOMY OMACHOCTU CO CTO-
POHbI BY/JIKAHOB He npuaaBann ocoboro
3Ha4YeHus.

OpHako OCHOBATENIbHO MCCNefoBaTh
3Ty nNpobnemy BCe-Taku NPULIIOCHL NOC-
ne npoucllecTeus, cnydmelierocs 11 net
Ha3ad. Bo Bpems n3BepxeHus BynkaHa Pu-
nayt (Anacka, CLUA) 15 pekabpsa 1989 r.
«BbouHr-747», neteswunn n3 Amcrteppa-
Ma ¢ 289 naccaxupamu Ha GopTy, No-
nan B obnako nenna, B pe3ynbTtate 4Yero
Yy HEero ocTaHOBWINCb BCE 4YeTblipe OBU-
ratens. K cyacTblo, aKunax cymen ye-
pe3 8 MUHYT BHOBb 3anyCTuUTb ABurate-
1, 1 camoneT Bnaronosy4yHo NPU3emMn-
csa B AHkopawxe (CLUA). PaccnepoBaHune
YCTaHOBWIIO, YTO ABUraTENM 3arioxin ye-
pe3 MWHYTYy nocne TOoro, kak camoneTt
BOLLUEN B Ty4y nensa nioTHOCTbIO 2 r/cm®,
roe npeobnaganv 4yactuubl pa3mMepom
10-100 mkm. N xoTs TemnepaTypa pa-
30rpeTbiXx MOBEPXHOCTEN TypOWH Obina
930°C, yacTuubl nenna pacnnaBuinCh,
obnenunu nonaTtku 1 3acTonopunm Typ-
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VinopmHayka &

6uHy. (Kctatu, gBurate-
JIN BOEHHbIX CAMONETOB
CLLUA npucnoco6neHsbl
K CoAepXaHuio Mblan B
Bosayxe 0,05 r/cm®, a
rpaxpaaHckne BO3AYLL-
Hble Cyda NMLWEHbl Ta-
KOW 3aLLmThl.) DTOT Cny-
Yyar NnoacTerHyn uccne-
LOBaHUS YYEHbIX B pa3-
NNYHBLIX nabopaTopuax
MMpa, BKIOYas pOCCUii-
cKkue.

Yuenble n3 NHCcTuTy-
Ta BYNKAHMYECKON reo-
NIOTUM N TEOXMMUN
ABO PAH (Metponas-
nosck-Kamuyarckuin) un
MHcTuTyTa reonorumn m
reoxpoHonorun nokemo6pus PAH (CaHkT-
MeTepbypr) B nocnegHue rogbl uccne-
LOBanu rnenen pas3finyHbiX BYJIKAHOB U
OUEHUNN CTEMEHb MX OMACHOCTWU And
aBnaunmn. O6beKTaMn nccnefoBaHns cra-
nm 26 obpasuoB nenna BynkaHoB Kam-
yatkm n CesepHbix Kypun, a Takxe Ansic-
KN 1 ANeyTCKMX OCTPOBOB. Y4YeHble Orn-
penensnn 9NeMeEHTHbIA COCTaB 4YacTul,
nenna, nx pasmepsbl, CBONCTBA, XxapakTep
1M TemMnepaTtypy MiaBAEeHUS N CMEKaHUS.
B wnccnepoBaHuu Obinv 3a4enCTBOBAHbI
Takve HOBEWLWME METOAbl, KakK peHTre-
HOMNYOPECUEHTHBIN N HEMTPOHHO-AKTU-
BaUMOHHbIN aHann3bl. Pe3ynbtartbl uccne-
LOBaHUIA HECKONbKO MEHSII0T npencTaBs-
JIEHUS YYEHbIX O MOBEAEHUM YacTuL, nen-
na, KOTopoe, Kak BbIICHUIOCb, 3aBUCUT
npexnae Bcero oT Mx pasmepos.

OkasblBaeTCcs, MeJikne 4acTuLbl ByJiKa-
HMYECKOro nenna HayuMHalT CaMnaTbecs
yxe npu temnepatypax Ha 500° mMeHb-
e, YeM nnaBUTCHA BYKAHUYECKOE CTEK-
1no. MNMpryem 4em MeHbLUe YacTuubl nen-
na (10-30 mkm), Tem npu 6onee HU3KUX
TeMnepatypax OHW NNaBATCS U ChekalT-
cs. He nmocnepHiolo ponb 34eCb urpaiwoT
3/IEMEHTHBIN COCTaB YacTuy, n agcopobu-
pPOBaHHbIE Ha WX MOBEPXHOCTU NeTyyune
BellecTBa.

$ICHO, 4YTO ONs Kaxaoro ByJkaHa Yac-
TULbI Menna pasnnyalTcs 1 No COCTaBy,
1N no pasmepy. na asvauun Hambonee
onacHbl Te BYJIKaHbl, KOTOPble BbiOpachI-
BAlOT Nnenen, COCTOALLMA N3 MENKMX Yac-
Tuu. Beob TOHKOAMCNEPCHBIA Nenen Mo-
XeT nogHMMaTbcsl Ha OOJbLUYK BbLICOTY
1N NepemMeLLaTbCs Ha 6onblune paccTos-
HUSA OT LLeHTpa 1u3BepxeHua. M aTto Tant

[OBOWHYIO ONAacHOCTb AJ1% caMosieToB. Bo-
nepsBbiX, 4emMm ganblie obnako oT ByJika-
Ha, TeM Oonblue BEPOATHOCTb TOro, 41O
nUNoT He pacnosHa'eT ero n npumeT 3a
06bl4HOE, foXaeBoe. Bo-BTOpbIX, TOHKME

MblIEBbIE YaCTULbI, KaK NoKasanu pesylb-
TaTbl 3TOr0 UCCNEA0BAHNUSA, CAUNAIOTCH U
yacTMyHO nnaeaTcs yxe npu 670-800°,
a aTa Temneparypa o4eHb 6113Kka K TeM-
nepatype paboyeli NoBEpXHOCTM nona-
TOK TypOWH B OBUratensx camMosieToB.
Ona «TY-154» n «MJ1-86» oHa cocTaBns-
eT 650-700°, a ona camonetoB «bownHr»
n «MakgoHenn-lyrnac» — 1094°.

Ha ocHoBaHMM MONy4YEHHbIX pedynbTa-
TOB y4€eHble AenatoT BbIBOA, YTO AJS aBua-
UMM Hanbonee onacHbl Te BYJKaHbI, KO-
Topble AalT nernen ¢ MakCumalbHbIM
copepxaHnemM menkux (10-30 mkm) yac-
Tny. K HAM oTHOCATCS BynkaHbl Kamuart-
kn n CeBepHbix Kypun: Be3bIMSAHHbIN,
Kapbimckuin, 36eko, Mopensiii, Knioyes-
cknii. Obnaka nenna OT 3TUX BYJIKAHOB
Hago 06xoauTb CTOPOHONU. Ho yx ecnu
camosieT Bce-Taku nonan B Takoe obna-
KO, TO PUCK KaTacTpOodbl MOXHO CUbHO
YMEHbLNTb, €CNIN Ha TO BpPeMs, noka
camMoneT HaxoguTca B Tyde nenna, ne-
peBecTu OBuUraTenu B OPYron pexum
paboTbl, 4TOObI CUILHO MOHU3UTb UX TEM-
nepatypy. lNpun pocTtaTto4yHO OBbICTPOM
oxnaxaeHun paboyein NOBEPXHOCTU Typ-
OVH Hanumnwas Ha HUX «pyballka» 13 pac-
niaBfE€HHbIX U CIUMALWMUXCS YaCcTuL, MOXEeT
oTBannTbCa. IMeHHO Tak n 6bino B chny-
yae ¢ «bovHrom-747», 6narogaps Yemy
CMycTa HEKOTOPOE BPEMS yAasloCh BHOBb
3anycTuTb OCTAHOBMBLUMECS OBUratTenun
camonerTa.



3emMneTpsaceHms
CryyaloTCs
B MONIHONYHME

CoTpyaHukn oTaesna KOCMUYeCKux
uany4eHuni HUW spepHon ¢usvkun
Mry wm. M.B.JlomoHocoBa (pyko-
BoagnTesnb — npogeccop lNaHaciok
Muxaunn Wiropesuyd) ob6Hapyxuau,
4TO BO BPEMS HOBOJIYHUM U MOJIHO-
JIYHUVI B CENCMUYECKU aKTUBHbIX
parioHax pe3Ko yBe/INYNBaEeTCs UH-
TEHCUBHOCTb HEVTPOHHOIO U3Jy4ye-
HUs oT noBepxHoctu 3emau. [lo
MHEHWIO Y4eHbIX, B MOSIBIEHNN HEl-
TPOHHBbIX BCIM/1E€CKOB MOBUHHbI MPU-
JINBHbIE CWJIbl, KOTOPbLIE, B CBOK
oyepenb, AEVICTBYIOT Kak CryCKO-
BOVI MEXaHW3M 3eMJIETPSICEeHUN.
YyeHbie nonaratoT, 4YTO HEUTPOHHbIE
BCI/IECKN MOXHO MCM0/Ib30BaTh B
Ka4ecTBe npenBeCTHUKOB 3eMJie-
TPSICEHNI.

YyeHble M3Mepann OHEBHblE U HOYHbIE
HEeNTPOHHbIE NOTOKM Ha lNMamwupe, B pan-
oHe [IxepuHo, Ha BbicoTe 1100 M Hap
YPOBHEM MOPS, U BbISCHUAN, YTO BCNeC-
KW HEWTPOHHOro manydeHus obnagawT
BA0OABOK MEpPMOaNYHOCTbIO B 12 Yyacos.
OTOT dakT noaTBEpPAUS CBA3b HENTPOH-
HbIX BCMJECKOB C MPOXOXOEHVNEM B 3EM-
HOW KOpEe MaKCUMaNbHbIX MPUANBHBIX
BOJIH. Bo Bpemsa HOBONYHUI U MOMHONY-
Hui, korga ConHue, JlyHa n 3emnsa Ha-
XOOSATCS HA OAHOW JINHUW, CyMMapHoe
rpaBuTauMoOHHOE BO3AENCTBME Ha 3eM-
N0 MakcumanbHo. B pesynbTate pen-
CTBMS MPWMBHbBIX CUN 3eMHas Kopa ae-
dopmMupyeTcs, NOABAAIOTCH TPELLUHBI,
yepes KOTOpble BbICBOOOXAAKTCA pas-
NINYHBbIE aTOMHbIE U SAEPHbIE HacTULbl 1
pagnoakTMBHbIE rasbl — M30TOMbl Pago-
Ha. Pacnap n30TonoB B MOBEPXHOCTHOM
cnoe 3emnn n atmocdepe nNpovMs3BOAUT
OrpOMHOE KONM4ecTBO anbda-yvactuy, —
NPOMEXYTOYHOrO MPOAYKTa Mexay pagmo-
aKTUBHbIMW ra3aMm 1 HEeMTpoHamu. Yye-
Hble M3Mepunu NoToku anbda-yacTul, B
pasHbIX palioHax Mamupa n obHapyxunu,
4YTO OHW YBENMYUBAIOTCH OTHOCUTENbHO
CpefHero no 3eMHOM MOBEPXHOCTU B Ae-
catkn pa3d. COOTBETCTBEHHO BO CTOJIbKO
X€e pa3 yBennymBaeTCcs U KONMYEeCTBO
HENTPOHOB.

CoTtpyaHukm HUINAD nayumnun katanor
3emneTpscennin 3a 1964-1992 rr. v Bbl-
SICHUN, YTO BONbLUMHCTBO KPYMHbIX 3€EM-
netpsaceHnn B panoHe TuUxOOKeaHCKOro
CeNCMMYecKoro Kofbla TakXe HaymHa-
JINCb B IHW HOBOJTYHUS U MOJIHONYHUS U

He 0osiee Yem ABYMS-TPEMS AHAMU paHb-
we nnu nosxe. Nockonbky UMEHHO B 3Tn
OHN B CEMCMOAaKTUBHbIX palioHax Habno-
[AlTCA BCMNNECKN HEMTPOHHOIO M3nyye-
HUS, B OECATKM pa3 npesblwalowme do-
HOBbIE MOTOKW, Y4EHbIE NPEOSIOXUIN UC-
MoNb30BaTb UX A9 KPATKOCPOYHbIX MPO-
rHO30B 3EMETPACEHUN.

«Hawwn wnccnepoBaHmga no3BONAIT yT-
BEPXAATb, YTO HEWNTPOHHbIE BCMJIECKU U
MOBbILLIEHNE CENCMOAKTUBHOCTN — siBNE-
HUS OAHOWM NPUPOAbl, CBA3AHHbIE C AOel-
CTBMEM MPUIMBHBIX CUM, — MOAYEPKHYI
OAMH 13 aBTOPOB pPaboThl, CTapLUNiA Ha-
YYHbIA COTPYAHUK OTAENa KOCMUYECKUX
nanyyeHnin Bonoanyes H.H. — HecmoTt-
pPsi Ha TO YTO METOZA KPaTKOCPO4YHOrO Npo-
rHo3a 3eMJIeTPSICEeHMN Ha OCHOBE peru-
cTpaunum HEWTPOHHBbIX BCMJIECKOB eLllLe
TONbKO pas3pabaTbiBaeTCsd, Mbl CYMTAEM
€ro O4YeHb MEPCMEKTUMBHLIM, K TOMY Xe
OH He noTpebyeT MpakTUYeCKn HUKaKMX
OOMNOSHUTENbHbBIX 3aTpart».

[oBOpALLaa npodka

Poccuvickne komnaHuu «Poccu-
Tpact» n «AATOM» npuaymann v
caenaay ropopsuyro npoobky, Ko-
TOpasi MPON3HOCUT PAasyingHble TO-
CTbl BCSIKWV pas, Koraa Bbl OTKPbI-
BaeTe OyTbl/KY.

«'oBopsLwasa npobka» BHeLU-
HE HUYEM He OT/IM4yaeTcs oT
CTaHOAPTHOM BUHTOBOW, HO

BHYTPU 3TOro anto-
MVHWEBOrO KosMnay-
Ka BCTPOEHA repme-
TUYHas NaacTMacco-
Bas kancyna, Hauum-
HEHHAd MUKPO3NeK-
TpoHukon. bnaropa-
psi 3BYKOBOMY 4uny
ropopswas npobka
MOXEeT NMPON3HOCUTb
KOPOTKME TOCThI, Ha-
npumep «3a Kpaco-
Ty!», B cOnpoBOXae-
HUM MY3bIKU.

Mpobka HauymHaeT
paboTaTtb, Koraa Bbl
ee OTkpy4yuBaeTe.
Ecnu nocne aToro
OHa NeXuT Ha CTone,
TO Kaxngble 5-7 Mu-
HYT Bbl ByneTe Chbl-
waTtb o4YepenHomn
TOCT U3 ee penepTy-
apa (Heckonbko ge-
CATKOB TOCTOB).
Ecnu xe npobky
BEPHYTb Ha CBOE MECTO, TO eCTb 3aBUH-
TUTb Ha ropne OyTbiIkKM, TO OoHa Oyaet
MonyaTb A0 Tex Mop, Noka ee BHOBb He
OTBMHTAT. A ecnun Bapyr OyTblIKy HE A0-
nNUAKN, 4TO, BNPOYEM, MaNIOBEPOSATHO, TO
C 3aBMHYEHHOI NPOOKO €e MOXHO CMno-
KOWMHO MOCTaBUTb B XONOAUIIBHUK — OHa
OyneT Mofiya XaaTb CBOEro yaca AocTa-
TOYHO [0NrO.

Pecypc npobku paccymTaH Ha HECKOJIb-
KO YaCOB HEMNPEPbLIBHOrO rOBOPEHUS, NOC-
Nle Yero ee, yBbl, NPUAETCS BbIOPOCUTD.
Xopowwo u To, 4TO roBopsLaa npobka He
TepsieT ronoca M NpuU MUHYCOBbLIX TEM-
nepatypax, nNoaToMy oHa 6yaeT pasro-
BapuBaTb M MNOA €/IKON Ha CHery.

Mpobky n3o06pen AMpeKTop KOMMaHUn
«ArTom» IMutpun BayecnaBosuyd XypuH,
a KOMNEeKTUB WHXEHEPOB MPOBEST HeoO-
xoanumble HWOKP 1 noprotoBky npowns-
Boactea. K cnoBy cka3aTb, KOMMaHUSA
«ANTOM» 3aHMMaeTcs pa3paboTkon u
NPON3BOACTBOM WHHOBALMOHHbLIX U3ae-
nvn, a poccunckaa duHaHcoBas komna-
Hua «Poccu-TpacT» cneumannampy-
eTCq Ha BEHYYPHOM dUHaH-
CUpOBaHUN, Mapke-
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TVHIe U KOMMepLMann3aumm BblICOKOTEX-
HOJIOTUYHbBIX NPOekTOoB. PaszpaboTymku
yXe MONyYunIM HEeCKOJIbKO MaTeHTOB Ha
roBOPSiLLYO MPOOKY, MAES N KOHCTPYKLUNS
KOTOPOV MPU3HaHblI MPUHLMUNNANBHO HO-
BbIMU.

MockBa cTouT
Ha CBUHLE 1 Meaun

YueHbie n3 WHcTutyTa reorpapum
PAH caoenann xuMu4eckuvi aHaamn3
rpyHTa n3 KynbTypHoro caosi Moc-
kBbl XV-XVIII BB. n 06Hapyxuu, 410
B HEKOTOPbLIX MecTax coAepxaHue
CBUHLA 1 MEAW MPEBbILLIAET HOPMY
rnopovi B coTHu pas. llony4aercs,
4TO 104 HaMy HaxoAUTCS MOLLHBbI
WCTOYHUK 3arpsiBHEHNS], CO3AaHHbIV
HawmmMy rnpegKkamm-mMoCKBUYamu.

Apxeonorn pasHo paboTaloT Ha Teppu-
Topun MOCKBbI, criacas MCTOpUYeckne
NamMsaTHUKKN, KOTOPbIM FPO3UT paspylle-
HMe n3-3a cTpouTenbcTea. «Hac npurna-
cunu, 4tobbl caoenatb reoxXumMmyeckuin
aHanu3 rpyHTa npm packonkax Ha Cpe-
TeHke 1 Ha TBepckom OynbBape, — pac-
ckasbiBaeT A.J1.AnekcaHgpoBCKU 3 NH-
ctutyTa reorpadun PAH. — VimeHHO TOr-
[a Mbl BMEPBbIE CTOJIKHY/IMCb C aHOMallb-
HO BbICOKMM COJEPXaHMEM TaXeNblX Me-
TannoB B KynbTypHOM cnoe Mocksbl XV—
XVIII BB.».

YuyeHble pewmnnu caenatb XMMUYeCKuin
aHann3 rpyHTa n3 TPEXMETPOBOro KyJlb-
TypHOro cnos XV-XVIII BB. BO ABOpe AoMa
16 no Teepckomy 6ynbBapy. Okasanocs,
4YTO B BTOM MECTe KOHLLEeHTpauus CBUH-
ua pocturaet 1300 mr Ha kr rpyHTa! Ang
CpaBHEHUS: cpefHee COAepPXaHNE CBUH-
ua B no4yse — 13 Mr/kr, a B HaWmx nog-

30/IMCTbIX MOYBax, Ha KOTOPbIX Npounspa-
CTaloT MOAMOCKOBHbIE Jleca M Ha KOTO-
pbIX, COOCTBEHHO, MOKOUTCS KYNbTYPHbIN
cnor MockBbl, cogepXXaHne CBMHLA gaxe
MEHbLLE CPEOHEro.

Ho Gonblue BCero yanuBun y4yeHblX He-
6onbloi 06beKT BO ABOpPe Aoma 16, nop,
Ha3BaHMEM «peTupaja» (Bpoae TyaneTa
npu ycaabbe), B KOTOPOM COBCEM TO-
HEHbKWIA CNoW rpyHTa copgepxan 60sb-
we 3000 mr/kr cBuHua. Takoe konuye-
CTBO MeTassa He MOrjio nonacTtb B 3eM-
N0 eCTEeCTBEHHbIM NMyTeéM — TOJIbKO B pe-
3ynbTaTe AeaTenbHOCTU YenoBeka. eno
B TOM, YTO paHblle CBUHEL, BXOAUN B CO-
CTaB Kpacok, NekapCcTB, KOCMeTuKnN. N3-
BECTHbl MHOTNEe «yOUNCTBEHHbIE» TEXHO-
IOV C NPUMEHEHNEM MbllbsKa (Bbloen-
Ka KOX, W3roTOBNEHUE MblLbAKOBbIX
OpoH3, NUTbe Apobu) U mMeam (oHa BXO-
Ouna B coCcTaB kpacok). Bcem atum 3a-
HMMaNNCb B MHOIMOYNCIIEHHbIX PEMECSIEH-
HbIX MACTEePCKUX, PACMOJIOXEHHbIX B LeH-
Tpe MoCKBbI.

BoT n Ha TBepckom OynbBape kpome
CBUHLA 00pasubl rpyHTa copepxanu
MHOr0O Mblllbsika U Meaun. Ha rnybuHe 2-
1,5 M KOHLEHTpaLUsa Mbillbska COCTaBU-
na 6onee 50 Mr/kr npu HopMe 2 Mr/Kr,
Megn — oT 500 go 1000 mr/kr npu Hop-
me 30 mr/kr. bonbwe Bcero mMeTtansios
cocpepnoTtodeHo B cnosax XVII-XIX BB.,
0[HaKO MX HaKOMJEHNE HavyaNoCb yXe B
XV Beke.

B 1998 roay apxeonor H.A.KpeHke 13
NHcTuTyTa apxeonorum PAH packanbiBan
nBop ctaporo 3gaHus MY n obHapyxun
Ha rnybuHe OBYX METPOB cliedbl Npou3a-
BOACTBA ME[HbIX MOHET, Tak Ha3blBae-
Mbln PomaHoB gBop. EMy yganocb BOC-
CTaQHOBUTb BCE LMKIbl 9TOro gena: oT
NPOBOJIOKN A0 YekaHkM MOHeT. Cnon Ha
YPOBHE MOMELEHNS, TOe U3roTOBASANN
MOHETbI, MOLHOCTbIO npumMepHo 0,5 M,
npeactaBnseTr coboi BUTBLIA KUpNUY,
NPONUTaHHbBIA N3BECTbIO,
Ha KOTOpOM pa3bpocaHo
MHOXECTBO Me O HblX
npeameTtoB. KoHueHTpa-
uMs Mean B BEPXHUX Yac-
Tax cnos — 1500 mr/kr.
Hn HuXxe, HU BbllLE TaKo-
ro OrpoMHOro Konumye-
cTBa Menu HeT. 3HayuT,
MeTannmyeckoe 3arpss-
HEeHMe MOXEeT fiexaTb Ha
CBOEM MECTE CTONEeTUAMM
1 He paccacbiBaTbCs, Kak
cyMTann no4YBOBEQnbI.
OObIYHbIN MOCKOBCKUI
FPYHT, HaCblWEHHbIN
CTPOUTENBLHOM N3BECTHIO,
CO302eT LLENIoYHYI0 cpe-
oy, Murpaums meTannos B
KOTOPOW HEBO3MOXHAa.

KcTaTtun, B HaWKMX poaHbIX MOAMOCKOBHbIX
nopsonax cpepga kucnas, nodTomMy Mme-
Tannbl 04eHb ObLICTPO BbIMbIBAOTCH U3
NnoyBbl U OHa Bcerga 6egHa MUKPO3ane-
MeHTaMu.

B npepenax LOpesBHero ropoga, Capo-
BOro KoJibLla, NMo4YBOBeAbl 0OcnenoBanu
okonio 20 apxeonornyeckmux OObLEKTOB: B
nonosuHe n3 Hux rpyHT XV-XVIII BB. CO-
LEPXUT NOBBILLEHHOE KONMYECTBO MeTar-
JI0B, B YeTblpex 0ObekTax MX KOHLEHTpa-
LS HEBEPOSTHO BbICOKA. Y4uTbIBas, 4TO
cenyac B LeHTpe MOoCKBbI MOBCEMECTHO
MOET CTPOUTENBCTBO U «3KOJIOFMYECKN HE-
YUCTbIN» KYSIbTYPHBIN COJ NOCTOAHHO Hec-
MOKOSAT, HA MOBEPXHOCTb BbIXOAUT MHOIO
3arpsasHeHunii. «Mbl 6panu ons cpaBHEHUS
COBPEMEHHbIN rPpyHT Ha CagoBOM KOMbLE,
roe camoe OXuBIeHHoe ABukeHune. KoH-
LleHTpaums CBMHLIA B HEM ropasfo Huxe,
yem TpucTta net Hasag, Bcero 105 mr/kr, —
nosicHsieT A.J1.AnexcaHapoBsckuii. — MNony-
YyaeTcs, YTO MNoA, HaMU HaxOAUTCH MOLL-
HbI MCTOYHUK 3arpsisHeHns ropopa, Cco-
30aHHbIA pyKaMy Hallmx NpeaKoB-MOCK-
BMYel». Y4YeHble CUYMTaKT, YTO XOPOLUO
Ob110 6bl MCNONIL30BaTh 9TU CBEAEHMS B
npakTukKe ropoackoro crpontenscTea. OHm
yXe pacnonaratoT Heo6XoAUMbIMUN AaHHbI-
MW, KOTOpblE MO3BONAT COCTaBUTb KapThl
3arpsA8HEHHOCTN rOPOACKOro rpyHTa U
coenatb Heobxoaumble pekoMeHaaunun
ONS NPOBEeAEHNs PasfiNyHbIX 3eMISHbIX
paboT B ropoge.

[loyemy B EBpone
HET OepPeBAHHbIX
3ab0poB

JlokanibHble 3HEepreTudyeckue Kpu-
3UChbl, CBSI3aHHbIE C HEXBATKOW TOI-
nmBa, cornposoxaanan Espony u
Poccuio Ha npoTsxeHun BCew nc-
Topun. VIX npuynHa — CTPEeMUTE b
HOE YHUYTOXEHWe 1ecoB, ApeBe-
CvHa KOTOpbIX MHOrne Beka Obina
enBa /i He eAUHCTBEHHbIM UCTOY-
HUKOM 3Hepruv Ass rMpOMbILLIEeH-
HOCTU u ObITOBbLIX HyXA. J1.[.BOH-
AapeB, coTpyaHuk [eorpapuye-
ckoro ¢akynbtera My um. M.B.Jlo-
MOHOCOBa, wuccrieayetr rnpobaemy
JI0KaJIbHbIX 9HEPreTUYECKUX KPU3u-
coB B EBpone n Poccun B VII-XVIII
BB. Y Cr1ocobbl UX MPEOLAOSIEHUS.

Poccusi n cerogHsa octaetcs camoli 60-
raTon necamMmu CTpaHOW, XOTa neca 3T
ocHoOBaTenbHO nopegenn. Ho cutyaums
B EBpone kypa xyxe. Heckonbko BekOB
Hazapn ee TeppuTopus Oblna rycto no-
KpblTa fIecaMun, OT KOTOPbIX CErogHs no-



YTU HMYErO HE OCTanoCb. TakoOB Pe3y/b-
TaT KOHLEHTPaLUN HaCeneHns, NpoMbiLL -
JIEHHOCTW ¥ HEpPa3yMHOro Mcnosb3oBa-
HUS NPUPOLHbLIX PECYPCOB.

OcHoBHas macca cpybneHHOro neca B
npoLnble Beka yxoauna B TOMKWU TakmMx
9HEProemMkmx Npou3BOACTB, Kak rOpHoe
0eno, MetTannyprus, ConeBapeHme 1 npo-
M3BOACTBO MOTalla, a Takxke Ha CTpou-
TENbCTBO M OTOMNEHne fOMOB. Pacuget
ropHoro gena B CpepnHelr EBpone npu-
xoamTtca Ha X—XVII Beka. B 1525 r. Tonb-
KO Ha HemeLKux pyaHukax paboTanu oko-
no 100 Teicsa4 yenoBek, elle AeCATKN Tbl-
CS14 BbXMranu OPEeBECHbIA yrofib 1 nna-
Bunn metann. MNMpu gobblie MeESHOW nnn
Xenes3Hom pyabl TOrga MCnonb3oBanu
CTapPUHHBIN Cnoco6 «MoXOor», N3BECTHbIN
elle B CTpaHax aHTnyHoro CpeamsemHo-
Mopbs. KpenocTb KaMHSA npeogonesanu
OrHeM, KOTOPbIV 3acTaBnsn NOpPoay Tpec-
KaTtbcs n paspywartbcs. B XVI Beke B 'ep-
MaHUU ONs nonyvyeHus 1 TOHHbI Xenesa
TpaTuan okono 6 TOHH APEBECHOrO yris,
KOTOPbIV NpeanoynTanu genate n3 oyka.
A 0poB A5 ero BbIXuUraHus Tpebosasochb
B nATb pa3 6onble — 30 TOHH. PacueTsl
nokasbiBaloT, 4To B XVI Beke neca Bepx-
Hero [Ndanbua exerogHo CoKpallanncb
Kak MuHuMmym Ha 140 kB. kM. B utore
LPEBECHbIN Yyroflb NPUX0ANIOCH 3aBO3UTb
n3paneka, u 9To PacCTosiHUE C KaXAbIM
roooOM yBenuynBanoChb, AOpoOXann Ton-
IMBO M pacxonbl Ha ero goctaeky. B pe-
3ynbtate Kk 1550 r. MNdanby, ncneitan oc-
TPbIA SHEPreTUYEeCKUN KPU3NC, PYAHUKK
1 3aBOAbl Ha4anu 3akpbiBaTb.

B paHHeM cpeaHeBekoBbe B LieHTpanb-
HO EBpONe MOXHO OblI0 HEOrPaHUYEH-
HO MOJIb30BaTbCA JIECOM, Kak BOAOW M3
pekn. Ho, B oTnn4me oT BOAbl, KPYrOBO-
poTa fieca B NPUPOLE HET, 9TOT pecypc
BO300OHOBNAETCS MenneHHo. [MoaTtomy
HaunHasa ¢ 1532 r. 6e3 ocoboro paspe-
LWEeHNSa Henb3s 6bIno pyoutb ay6 n Oyk,

Ha KONbS ANS BblpallMBaHUSA XMENs MOX-
HO ObII0 UCMOMb30BATbL TOJILKO OJIbXY,
nBy nnu cocHy. C 1593 r. BmecTo aepe-
BAHHbIX 3aO60OpPOB Hayanu ycTpamBaTtb
XVBbIE N3ropoaun.

OKOHOMUSA APEBECUHbI MPUHMUMAnNa no-
POl aKCcTpaBaraHTHble Gopmbl. MNpycckui
koponb ®puapux Il oTMEHUN CTapUHHbIN
oOblyali ykpawartb Xxunuwa Ha Tpouuy
MosnoabiMn 6epeskamMn, a aBCTPUNCKNIA
mmnepatop Nocud Il npegnucan xopo-
HUTb MOKOMHWKOB HE B AEPEBSAHHbLIX NPO-
0ax, a 3aBePHYTbIMU B YEPHbI CaBaH.

B AHrnun BbipyOKy 1ECOB A0/roe Bpe-
M$S caepxuBana KoposieBckas MOHOMO-
IS HAa HUX KaK Ha OXOTHWYbM Yroabsl.
Mocne nukBMaaLMM KOPONEBCKON MOHO-
nonun (1263-1265 rr.) neca nopegenu
HACTOJMIbKO, 4TO MPMULUAOCL MMMNOPTUPO-
BaTb CcTpoeBoi nec u3 PuHngHoumn. K
KoHUy XVI Beka B AHrnvm npu Oxenmce |
(1603-1625 rr.) wytnnu: ecnu 6bl Nypa
okasancsa B LLloTnaHamm, TO OH HE CMor
Obl HATN OepeBo, 4TOObl MOBECUTLCS.

K 1550-1700 rr. oTHOCMTCSA NepBbI
AHTNIMNCKNIA BHepreTnyecknin kpuaunc. OH
Obl1 CBA3aH CO 3HAYUTENbHBIM UCTPED-
JNIEHWEM NlecoB paan CTPOUTENbCTBA U
OPOBSHOIro OTOMMEHUS, MOCKOMbKY Hace-
nexue 6bicTpo pocno. B 1530 r. B AHr-
nmn n Yanbce npoxueano 3 MJH. 4eno-
BeKk, a kK 1690 r. BaBoe GonbLue.

B 1700-1750 rr. c ocTpbiM 9HEpreTu-
4EeCKUM KPU3NCOM CTOJIKHYIaCb aHM M-
ckas MeTannyprus, norpebnsswas or-
POMHOE KONMYECTBO ApPEeBECUHbI. pun-
LWNOCb HE TONbKO MpekpaTuTb CTPOu-
TENbCTBO HOBbIX YYryHHbIX 3aBOAOB, HO
1 3aKPbITb 3HAYMTENbHYIO YaCTb AENCTBY-
owmx. Xeneso ctanu 3akynatb B LlBe-
umn n B Poccun.

Ha ¢oHe 3anagHonm Esponbl Poccuga
BCerga Bbirngaena kak ctpaHa ¢ orpom-
HbIMU NeCHbIMU pecypcamun. Ho n 3gechb
cnyyanuchb NokanbHble 3HepreTudeckme

KPU3WNChl, CBA3AHHbLIE C OJINTENbHOW 9KC-
nnyataumeii neca. ctpebneHve necos B
EBponenckon Poccum B XVIII Beke wno
HEeBepoATHbIMM Temnamu — 6onee 2000
KB. KM B roa! B cepegunHe XVIIl Beka nm-
nepatpuua Enusaseta leTpoBHa Bone-
BbIM pelleHneM npenoTepatuna HaaBu-
rapwuincsa Ha MockBy un [1oAMOCKOBbE
3HepreTMyecknii kpusuc, rae neca bGoinm
yXe OCHOBaTeNlbHO MNOBbLIPYOAEHbI AN
HYXJA pas3MelleHHbIX TaM NPOU3BOACTB.
Mocne o6cyxaeHns aToro Bonpoca B Ce-
HaTte 11 masa 1747 roga umnepaTtpuua
nognucana ykas, B KOTOPOM roOBOPUIOCh:
«B necax kparnHas Hyxaa COCTOUT, U rof-
HOro nMo4yTM mMano ocrtaetcsd... CHecTun
XenesHble, N XpycTalbHble, U CTEKOJIbHbIE
3aBogbl, otcToawme oT MockBbl B 200
BepcTax». WcknioyeHne 6bino cpenaHo
TONbKO Ana TynbCKOro «kene3Horo 3aBo-
na». BMHOKYpeHHbIM 3aBofaM paspelue-
HO ObINI0O OCTaTbCs, HO C TEM YCJIOBUEM,
4YTO OHM ByayT NOTPebnaTe TONAMBO, 3a-
roTOBIEHHOE 3a Mnpefenamu 3TOW 30HbI.
[ecaTtbio rogamm no3xe aHanornyHble no-
CTaHOBNEHUS OblNV MPUHATLI OTHOCUTENb-
Ho MeTepOypra. Toraa xe 6bIN 3anpeLeH
«OTMYCK 32 MOpPE BCAKOro Necy».

Ho poBonbHO ckopo npu Ekatepune |
(1762-1796 rr.) aTn pelweHns cTanu Ha-
pywartb. B 1782 r. Bnagenbuam necos
ObIN10 faHO NPaBo pacnopsXaTbCsa UMUK MO
CBOEMY yCMOTpeHuto. 3a nocnegylouime
8 net 6bIIN COBEPLUEHHO BbIPYOEHbI 3a-
noBegHblIE B NMETPOBCKME BPEMEHA Kopa-
6enbHble neca MNoBoOKbSA, NPeAHA3HAYEeH-
Hble ToNIbkO Ans dnoTa. YpoH Obin CTONb
O4YeBUAEH, 4TO cpasy nocne cmepTn Exa-
TepuHbl Il B 1796 r. npu Maene | 6biin
BBE[EHbl OrpaHMyYeHns Ha aKcryaTauunio
JNIECOB U yupexaeH JIecHo fenapTaMeHT,
KOTOpbIA, B YUCNe MPOYero, 3aHumasncs
neconocagkamu.

Ha npumepe neca BMAHO, 4TO mUcHep-
naHve NpUpoaHbIX PECYPCOB NPOMCXOONT
CTPEMUTESIBHO M3-32 HEMNPEPLIBHOIO PO-
CTa HaceneHus n ero notpebHocTeln B
9HEeprum n maTepuanax. IHepreTnieckunii
KPU3WNC, CBA3aHHbI C HEXBATKOW Neca, B
EBpone n LeHnTpansHon Poccum yganoce
npeoponeTb TONbKO Gnaromapsi nepexo-
oy B XVIlIl Beke Ha HOBOe TOMMIMBO, Ka-
MeHHbI yronb. MpaBga, cxuraHue yrns
NOBJIEKNO 3a COOOV Cepbe3dHbIe AKOA0rnN-
yeckme npobnembl, Takme Kak 3arpsisHe-
Hue aTtmocdepsbl, KUCNOTHbIE A0XAW, HO
3TO TemMa yXe Apyroro unccneamoBaHus.
McTopusa yunt, 4To Npu 3HEpreTuyecknx
Kpu3ncax BHUMaHwe npaBuUTENEn O0nX-
HO ObITb COCPEAOTOYEHO HA 3KOHOMWUM
pPECYpCOB, UX PaLMOHANIbBHOM MCMOJb30-
BaHUN 1N NOMCKE HOBbIX NCTOYHMKOB 3HEp-
rmn, BeOpb yrofb, HedTb 1 ra3 TOXe CKO-
pO 3akoH4aTCH.
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Hawn
npecc-
KOHpepeHuum

KopoBbe
OeLLeHCTBO

24 gHBapsi B LleHT-
pasibHOM OMe Xyp-
HanucTa npowna
oyepeaHas rnpecc-
KOHpepeHuuns, opra-
HW30BaHHasi areHT-
ctBoM «UHPopm-
Hayka», kotopoe
6bls10 co3gaHo 60-
slee roga Hasag npy - =
Haliem xypHane. Tema — 3abone-
BaHne KopoB OeLleHCTBOM (rybya-
TOVi BHUeganonaTner) v nepegadya
ero 4esi0BeKky 4epe3 Msco OO0JbHbIX
XWBOTHbIX. B rnipecc-koHpepeHuun
npuHsam yyactme O.M.BonbnuvHa,
JOKTOP XUMUYECKUX Hayk n3 UHCTu-
TyTa OMOOPraHN4eckor XUMUU WM.
M.M.LLlemsikuHa, C.C.Pbi6akoB, A0OK-
TOp OMOSIOrN4ecknx Hayk, 3aBefyio-
i nabopartopueri 0cobo 0rnacHbIX
nHoekumi Bo BHUW 3aiumtel XnBoT-
HbiX n H.M.KpaBuyk, rnaBHbIVi rocy-
AapCTBEHHbIVI BETEePUHAPHbIN NHC-
nekTop Poccun. BoT 410 OHM paccka-
3anm pPoccuiickum u 3apyB6exHbiM
XKYpHanmcTam.

BnepBble MaccoBoe 3aboneBaHne KOPoB
OeleHCTBOM OOHapyXxunu B cepeanHe
BOCbMUAECATBIX roAoB B Benukobputa-
HUW. BonbHblE KOPOBLI HE OPUEHTUPOBA-
NINCb B NPOCTPAHCTBE, Y HUX HapyLlanacb
KOOpAMHAUNS OBUXEHUS, N BCKOPE OHMU
ymupanu. lNpu BCKpPbITUM 0Ka3anochb, YTO
MO3I NOrnBLLMX XNUBOTHBIX OblST MOXOX Ha
rybky, noatomy 6051e3Hb 1 HasBanu ryo-
yaton aHuedanonaTtmeit. MNMuk 3abonesa-
Hus npuwenca Ha 1992 roa. Mo MHeHuo
crneumManMcToB, NpuyYMHa 3aboneBaHuUs
Oblna B TOM, 4TO KOPOB KOPMWUAN MYKOW,
MN3roTOBIEHHOM M3 Tyll OBEL,, KOTOpble
cTpaganu 0one3Hblo Mo Ha3BaHUEM
«cKpenn».

B 1995 rogy ot rybuyaTtoi aHuedano-
naTuM Havann ymmpaTtb loan — K HacTo-
ALEeMy BPEMEHU CKOH4Yanoch 86 YenoBek.
OpHako BO3MOXEH pe3kuii pocT 3abone-
BaHWUS cpenu niogen, ynoTpebnsaBlunx
MsSICO «OelleHbIX KOpoB» ellle A0 BBeae-
HUS NpodunakTniecknx Mmep. Nockonbky
MHKYOaLMOHHbIA nepuon 6onesHn anut-
cs 6onee 10 neT, MaccoByl0 CMEPTHOCTb
OT 9TOro Heayra cnepyet oxuaatb kK 2009
rogy, a NPOASINTLCS AaNUAEMUSA MOXET [0
2030 ropa.
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Y10 KacaeTcsa Poccun, TO y HacC oo cux
nop He 3aPUKCUPOBAHO HU OOHOrO Chy-
yas rybuyartoi sHuedanonaTum HU y KO-
poB, HWU y noaen. YTobbl orpagnuTb Xu-
Tenen Hawew cTpaHbl, PenepanscHas Be-
TepuHapHasa cnyxb6a P® BBena oyeHb
CTpOrne Mepbl BETEPMHAPHOIO KOHTPOJSIS.
3anpeleH BBO3 B CTpaHy MsiCa U KOH-
cepBoB 13 BenukobputaHuu, LLsenuapun,
Hebnaronony4Heix panoHos PpaHumnn, Np-
naHgum n FepmaHum. 3anpelieH BBO3
KOCTHOW MYKW XXNBOTHOIO NMPOUCXOXAEHMS
M3 BCEX €eBPOMNenckmx cTpaH. BeepneHbl
TakXke CTPOroCTU C BBO30OM XWBbIX Mie-
MEHHbIX >XVNBOTHbIX.

OpHako B CBA3WM C TeM, YTO C SAHBap4
2001 ropga BeTepuHapHas cnyxba nuwe-
Ha dUHaAHCMPOBaHUS, NPUXOANTCS Haae-
ATbCA Ha A0OPOCOBECTHOCTb BETEpUHa-
POB N TaMOXEHHUKOB, MPOBEPSAOLLMX
NOAJIMHHOCTb JOKYMEHTOB Ha BBO3UMOE
B Poccuio Msico, 1 Ha BbICOKUI YPOBEHb
KapaHTUHHbIX MEep U OMarHOCTUYECKMX
CUCTEM B 3anafHbiXx CTpaHax, roe Bce-
pbe3 6oplTCH C 3TON BONE3HbIO.

Mo MHEHUIO BeTEpPUHAPOB, KOPOBbE
O€eleHCTBO NS Halel CTpaHbl He akTy-
anbHO: M3-3a OTCTANOCTN CENbCKOro X0-
34MCTBA Y HAaC HNUKOrAa He KOPMUIIN XN-
BOTHbIX KOMOUMKOpMamMu ¢ gobaBkamu
MYyKM M3 OBEL,, MO3TOMY OHW HEe MOrnam
3apasunTbCs, pasBe 4TO kopoBa Obina
npvBe3eHa 13 aHrNNCKOro NieMeHHoro
cTaga. Bce XMBOTHbIE-«<MMMUIPaHTbI», a
TakXke Mx NOTOMCTBO B3ATbl NOA CTPOrni
KOHTpONb. Poccuiickme KOpoBbl CTpaaa-
10T OPYrMMn, He MeHee onacHbiMn 60-
Ne3HaMn, Hanpumep 6pyLenne3om unm
cnbupckon a3Boi. Ha nx npepotspatle-
HME W HanpaBfieHbl OCHOBHbIE yCWUINUS
HalWnx BeTEePMHAPOB.

MoapobHylo cTaTbldo O KOPOBbeM Oe-
LIEHCTBE 4YMTanTE B CNEnylLEM HOMEe-
pe XypHana «XuMus 1 Xn3Hb».

Mn.dunnnnosa

MeHaeneesckuii
KOHKYpPC

zaekabpe rnpoLusioro roga 3a-
BEPLLUNIICS 04epeaHOM, OANHHaALaTbIA
no cyety, MeHaeneeBCckuii KOHKYpPC
Hay4yHo-uccnenoBaTebCkux pabort
CTYAEHTOB-XUMUWKOB, KOTOPbIV MPOBO-
A48T Accoumaumst no XmuMm4eckomy o6-
pasoBaHuio u XUMUYECKNi pakyabTeT
MrY um. M.B.J/lomoHocoBa. Ha KOH-
Kypc noctynuno 86 pabotr u3 11 ro-
poaoB Poccun. PelLeH3eHTbl, npocMoT-
pesiuve pabotbl, oTobpanu 27 aAns
y4acTusi B O4YHOM Type, rae KaxXblvi
KOHKYPCaHT [0oJxeH Obln caenatb age-
CATUMUHYTHBIN [0KNaA M OTBETUTb Ha
BOMPOCHI XKOPU.

Brtopovi roaq noapsa nepBoe MecTo
Ha KOHKYpCe 3aHsiJl CTYAEHT ¢aky/ib-
TeTa ecTecTBeHHbIX Hayk HosBocubup-
CKOro rocynapCcTBeHHOro yHuBepcuTe-
Ta Wnbs Kynpos (kctatu, «Xumus u
XN3Hb» — ero JIobumbIvi XypHasn). Ero
pabota Obisia MOCBSLIE€HAa CUHTE3y
KOMTI1/1eKCOoB naJsiiaavs C BaJnHOM,
KOTOpPbIE MOryT HawuTy NMPUMEHEHuE B
MOJIEKYTIIPHOV nHXeHepuun. [lepBoe
MECTO Takxe 3aHsis1 EBreHni MupoHoB,
CTYAEHT BbiCLIero XxvMm4yeckoro KoJi-
neaxa PAH, KkOoTopbivi 3aHUMAaeTcsl Nc-
cnenoBaHueM GUOIOrNYeCck aKTUBHbIX
coeanHeHwui. Bce octasibHble y4acTHU-
KU [10J1y4UIIN ANISIOMbI MEPBOU, BTOPOM
W TpeTber CTerneHn C¢ COOTBETCTBYIO-
LMW JE€HEXHBIMU MPEMUSIMU U rpa-
MOTbI Yy4aCTHUKOB KOHKYypcCa.

Kak v B npexHue rofkbl, Xwopy BO3-
rnasnsn akagemuvk PAH KO.A.30510710B
CO CcBOMM BGECCMEHHbIM 3aMecTuTe-
51eM, rnpogpeccopom XumMm4eckoro ga-
kynbtera MY wm. M.B.JlomoHocoBa
10.A.YcTbiHIOKOM. XKIopy OTMETU/I0, H4TO
C KaxabIM rofjoM ypoBeHb paboT KOH-
KypCaHTOB CTaHOBUTCS BbiLIe, a Mory-
JIIPHOCTb KOHKYpCa pacrTer.




Bbinyck noarotoeunu Jl.BuktopoBa, E.3bikoBa,

T.Muuyruna, N.Pununnoea

OcTtaetcss fo6aBuTb, YTO KOHKYPC
npoxoauna rnpu uHaHCOBOW NoAAEPX-
ke HK «KOKOC», 3A0 «MocpeakTtuB»,
OraeneHns o0LLe N TEXHUHECKOM Xu-
mum PAH. HoBbIM CrIOHCOPOM KOHKYP-
ca cTtano «bopo NnaTeHTHOro rnoBepeH-
Horo W.J1.CtosiyeHko» (B cBoE€ Bpems
N.J1.CTosi4eHko Obln CTYAEHTOM, acru-
PaHTOM M caMbiM MOJIOAbIM KaHAWAA-
TOM Hayk Xumeaka). U.J1. CTosiHeHKo yu-
peaunn ocobyro npemuio «3a HecTaH-

Hoevim cnoncopom
Koukypca cmaao «bropo
NAmMeHmHo20 NoGePeHH020
H.JI.Cmosauenko».
Ha ¢pomo — npogpeccop
I. B.Jlucuurun (caeea)

u U.JI.Cmosuenxo

Kiopu, kak ecezda,
60321a6451
axademux PAH
10.4.3040moe

3amecmumeans
npedcedameasn xcropu,
npogeccop
Xumuuecrkoeo
dakyisvmema MI'Y
um. M.B./lomonocosa
10.4.Yemoinok

J1apTHOE PELLIEHNE HAYYHOU 38Aa49m». 31OV
rpemun 6bia yaoctToeH Unbs Kyrpos.

B atom rogy coctoutcs 12-ii MeHge-
JI€EBCKUV KOHKYPC, KOTOPbIN 3aBEPLLNT-
cs1 MeHaeneeBCcKou KOHPepeHLne CTy-
AeHTOoB-xumukoB B [ywmHo (11-15 ge-
kabpsi 2001 r.).

Ycnosusi koHKypca 6yayt ony6sau-
KoBaHbl Ha cepBepe «chemnet»
Xumunyeckoro ¢akynbtera Mry

(http://www.chem.msu.su).

Ilo6edumeanwv Konkypca u aaypeam
npemuu «3a HecmaHoapmuoe peuleHue
HayuHoul 3adauu» Havsa Kynpoe —
cmydenm Hoeocubupckozo
2ycydapcmeennoz2o yHugepcuniema

Ilo6edumeanwv Koukypca —
Eeeenuit Muponos, cmydenm
Boicumezo xumuueckoeo xoanednca PAH
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NapannenbHas

npupoaa

«...OTO CAYyYnnoch... B Ty Aajekyo rnopy,
koraa Py4Hble XKUBOTHbIE

6611 XKnBoTHbiMu Aukumu. Cobaka 6bina
avkas, mn Jlowans 6bi1a Avkas,

n Koposa 6bina aukasi, n OBua 6bi1a
avkasi, u CBuHbS Oblna Avkas — v BCe
OHU ObIN ANKUE-NPEeANKNEe U ANKO
6nyxganu no Mokpbim u ukum Jlecam».
Te, KTO 4ntan ckasku KunauHra, 3HarorT,
470 ObIIO AasiblUe.

Cobaka cobna3Hunach BKYCHOW KOCTOY-
kovi, a KoHb n KopoBa ceHomM,

n cTanm oHu cayxute Jllogam. Ho a1o
ckaska, a Ha caMoMm nene

Bce 6bl/I0 ropa3ao CJIOXHEE.

Avikue TBapn U3 QUKOro neca

Ckopee Bcero, ogomMallHMBaHME Ha4a-
nocb 10—12 TbicaY neT TOMy Halag.
PaHblie Bcex, He no3aHee VII—VI Teica-
YyeneTuii 4o Halien apbl, 6L ogoMalLl-
HEeHbl OCHOBHblEe BUAbl CEJIbCKOXO3AM-
CTBEHHbIX XNBOTHbIX — KO3bl, OBL|bl, KO-
POBLI, CBMHbM, a Takxke cobaku. Yepes
HECKOJIbKO ThICSAYENETUN K HUM MNPUCO-
eanHunuce apyropOeii Bepbntoa, ocen
M nowapnp, 3aTemM nambl, KOWKK, KPOMn-
KM N ceBepHble oNieHn. Y 3emnenenus
TOXe CTaX He MaﬂeHbKVIVI; ropox, Ha-
npumep, BosaensiBatoT okono 20 Teicay
net. Ceiyac, nocne MHOrOBEKOBOTO
nepepbiBa, ogomallHMBaHue obpeno
BTOPOE AbIXxaHWe: K pykam npubupatoT
NOCEN 1 NYLUHbIX 3BEPEN.

Ho dwkas KopoBa TONbKO B CKa3ke
Morna npunTu M B3GTb CEHO U3 PYK.
[Avknii 3Bepb HE NO3BOJIUT YENTOBEKY HU
noAoOuTb ero, HKU oceanatb. 3Beps MOX-
HO MPUPYYUTb, HO C €ro OeTbMu Bce
npuaeTcs HadnHaTb cHadvana. Moatomy
XXNBOTHbIX OOOMAaLLUHMNBAKT HE TPEeHWU-
POBKOMN WAN APECCUPOBKONM, a OONTUM
0oTO0POM HaMMEHEE arpecCuBHbIX —
BeAb NoBeAeHNe HacneacTBeHHO obyc-
NIOBNIEHO.

ﬂKVI, KOTOpPbLIX ogoMallHUIN elle B
L0OVNCTOPUYECKME BPEMEHA, yTpaTuiu
arpeccuBHOCTb CBOWX OVKUX NPEaKoB,
HO Ha YenoBeKa pearmpyloT O4eHb HEPB-
HO M paxe nacTUCb MepecTakwT B €ro
NPUCYTCTBUKM, NO3TOMY NacTyxu cTapa-
I0TCS AepXaTbCs noganblue OT cTaga.
A BOT NbBbl K NI0ASM ropas3no Nossib-
Hee: B [peBHeM Erunte u Accmpum mnx

Kanaonoat 61monormyeckmnx Hayk

H.J1.Pe3HuK

y>Xe ncnonb3oBasin B BOWHAaxX n angd 0xo-
Tbl Ha AMKKnX 6bikoB. CO BPEMEHEM NbBbI
oguyann, n BTOPUYHO 3a HUX B3AUCH
Tonbko B XX Beke. Cekyac B umpkax
cMmeHunnocb yxe 20—30 nokoneHui
NbBOB, POXAEHHbIX B HEBOJIE (& B TaKUX
YCIIOBUSIX Pa3MHOXAIOTCS TONbKO CaMble
YCTON4YMBBLIE K CTPECCaM XMBOTHLIE), U
3TOr0 Cpoka oKal3anoCb A0CTAaTOYHO,
4TOObl Y FPO3HbIX XULLHMKOB MNOSBUINCH
nepBble NPU3HaKkM OJOMalLHUBAHWS.

Cawmblii apknii o6pasel, nogobHOro
oTbopa — KJIEeTOYHOE MyLIHOE 3BEPO-
BOACTBO. KneTku Ha 3Bepodepmax Tec-
Hble, KaKk pa3 Takoro pasmepa, 4YToObl
3Bepto Obl1 obecrneyeH HeobXxoaMMblii
MWUHUMYM ABUXEHUN, HO MNPU 9TOM 4e-
noBek MOr BblTalwnTb 1UCY, CO6OJ'I91 nnnm
HOpKY 13 noboro yronka. B Ttakux yc-
noBuax cpasy BUAHO, KTO m3beraet
NoAeN, a KTO HET, NO3TOMY Nerko Bec-
T oTOop no noBeneHuto. Copokanet-
HAS cenekuusl NPUHOCUT MNoAbl, U Ha
3Bepodepmax nosiensieTcs Bce 6onblue
CMOKOWMHBIX, NEFKO AaloWmXCs B PYyKU
3BEpEN.

Ho yamButenbHoe aeno — otbop Xu-
BOTHbIX MO OAHOMY NPU3HAKy 4acTo CO-
npoBoOXaaeTcad U3MeHeHneM MHOTux.
Tomy ecTb HECKOJIbKO NpuyunH. Bo-nep-
BbIX, MOBEAEHME KOHTPONMPYIOT TUMo-
Tanamyc n runodus, Tak 4To, Begs oT-
6op no onpeneneHHOMy Tuny nosene-
HUS, cenekumoHep oTbupaeTt ocobein ¢
HacneacTBEHHO M3MeHeHHOW paboToi
3TUX OTAEenoB mo3ra. Ho runoous u run-
notanamyc OTBeYalT M 3a pa3MHOXe-
HVe, 1N 3a MHOrmMe gpyrvie rnpoLecchl B
opraHmame. Mo3TOMYy y XMBOTHbIX C
«HY>XHbIM» MOBEAEHUEM WHOI FOpPMO-
HasbHbIA CTATYC U HEPBHAdA perynsauus.
OHUM He pasMHOXalTCs CTPOro B onpe-
[eNneHHoe BpeMs rofa, kak ux aMkme po-
ON4n, a NPUHOCHT HECKObKO NMOMETOB B
rof (kypbl Ha depmax BooOLLle HecyTcs
NMOCTOSIHHO). Y 3MOPMOHOB MeKonuTaro-
LNX HEPBHbIE KETKM U KNETKW, onpeae-
NaloWmMe oKpacKy LWEPCTHN, pasBMBalOTCS
M3 OOHOWN TKaHW, NO3TOMY M3MEHEHUE
HEePBHOW OEeATeNIbHOCTU MPUBOOUT K U3-
MEHEHWNIO OKpPaCKW. TaK, Yy OoAOMallUHEeH-
HbIX CepebpUCTO-YEePHbIX JIMC NOSIBUNCH
Oenble METKM Ha rpyan 1 XBOCTE.

Bo-BTOpLIX, B Npupoae oTbop «cne-
OUT» 32 HEM3MEHHOCTbIO HEOBXOANMBIX

TEXHOJIOrMa n NnPUPOJA

Mopoas! k03: a — opeH6Gyprckas
nyxoBasi; 6 — pycckas 6enas
MOJIOYHasl; B — COBETCKasi WepCcTHas

npusHakoB. B HeBone otbop maeT no
O4YeHb HEMHOIrMM npuaHakam; ocTalb-
Hble, ANa cenekunoHepoB 6e3pasnuny-
Hble, CO BPEMEHEM BCE Yallle OTKJIOHSA-
I0TCH OT HOPMbl — KaK rOBOPAT reHeTu-
Ku, «pasbantbiBaloTCA». Y OOMaLUHUX
XMWBOTHbLIX HEOOPAa3BUTbl HEKOTOPLIE
opraHbl U TKaHW, yTpaTuBLUME CBOE 3Ha-
yeHne (KOXHble MOKPOBbI, YLIHaa MyC-
KynaTypa); NoKpOBUTENbCTBEHHAA OK-
packa Toxe 6oJblle He BaxHa, U 3Bepu
oT/IMYaloTCa pasHoobpasnemM pacLBe-

11

«XUMUs 1 xn3Hb», 2001, Ne 2, www.aha.ru/"hj



TOK. (JomalHaa Kowka wuan nowanb
MOXEeT ObITb 6€n0li C KPYNHbIMU acUM-
METPUYHBIMU MATHAMWU, UX OUKWE pof-
CTBEHHUKU — HUKOraa.)

MGTODI/II/I KanycCTtbl U KO3bl

OTkyna B npupoae 6epyTcs HOBblE NPU-
3HaKN? ,D,I/IKI/Ie BUAbl TadT UX non no-
KPOBOM OUKOCTW. MyTaHTbI, Y KOTOpPbIX
3TW MPU3HAKN NPOSBISIOTCSA, HE MOXO-
XU Ha Opyrnux n oObIYHO UMEKT MEHb-
lle LWaHCOB OCTaBUTb MOTOMCTBO, MO-
3TOMY UX He ObiBaeT MHoro. Ho ecnu
NIOAVN He [anyT MYTaHTY MCYEe3HYTb, a
HaYHYT pas3MHoXaTb, 06pPa3HO roBopS,
MOTSAHYT 32 KOHYMK HUTWU, OHWU MOTYT pas-
MOTaTb BeCb knybok — u OyayT nopa-
XeHbl 60raTCTBOM BO3MOXHOCTEN.

Mpenok G0NbLWMHCTBA COBPEMEHHbIX
COPTOB KanycCThbl, KanycTa necHasd, nMme-
€T BbICOKUI cTebenb, NOKPbITbIA KPyn-
HbIMU NUCTbAMMK. JIMCcTOBas kamnycTa
oowna v go Hawux gHen. MNMpaega, cen-
yac ee BblpalLMBalOT TONIbKO Ha KOPM
CKOTY, a 8 Thicsi4 NeT Hasapn oHa Oblna
NMULLIEBLIM pacTeHnem, 1 nam otbupa-
nn camble ypoxamnHble ¢popmbl. B pe-
3yNnbTate OHW MONYYUNU pacTeHus, y
KOTOPbIX KPYMHbIE U MSCUCTbIE NINCTbS
NAOTHO NpunerawT APYr K Apyry, obpa-
3yq KO4YaH (Ko4YaHHas kanycta U caBOW-
ckasl kanycTta ¢ 6onee pbiXbiM Ko4ya-
HOM); pacTeHus ¢ BETBALWMMCS cTebnem
M KPYMHBIMW JIMCTOBBLIMM MOYKaMM, KO-
TOpble He pas3BMBAlOTCH, a OCTaloTCs
ManeHbKMMMK KoYaH4mkamn (6proccenb-
ckas KanycTa); pacTeHus ¢ paspocLUn-
MUCS couBeTUAMM (UBETHAs KanycTa)
WU TONCTbIM KNYOHEBUOHLIM CTEONEM
(konbpabu).
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Ho 60nbWIMHCTBO AOMALLUHUX pacTe-
HUIA N XMBOTHbIX BO3HUKIO HE MPOCTO B
pesynbTaTe oTbopa: Ux Npeaku rmbpua-
HOro npoucxoxaeHusa. OpesHenwee
KynbTypHOEe pacTeHue, duHmkosas
rnasibMa — pesyJsibTaTt CKpeLwmBaHnug OBYyX
OVKOPaCTyLWmMX BUAOB, GUHMKA NECHO-
ro n GuHUKa OTKNOHEHHOro. Avkasa nu-
cToBas cBekna — rmbpua HEeCKONbKUX
BMOOB poaa ceekna. CnvBa — nomMechb
anbl4n N TepHa, cagoBad BULLHA — rmob-
pwua, BULIHW CTEMHOM W YyepewHu. Ou-
KOl OpIOKBbI TOXE HEe CYLLEeCTBYET, ee
Hanbonee BEPOATHbIE POOMTENN — Ka-
nycta oropofHasi u kanycrta nonesas;
BO BCSIKOM Clly4ae, Npu UCKYCCTBEHHOM
FI/I6pI/I,£I,I/I3&LI,VII/I 3TUX BNOOB Nnony4yaeTcd
MMEHHO OplokBa.

Mpenkn COBPEMEHHbIX KO3 MPOU30LL-
N OT CKPEeLUMBAHUSA TPEX BUAOB AUKUX
K03noB, 6€30apoBOro, €BPOnenckoro 1
BuHTOpororo. O npoucxoxaeHnn coba-
KW y4eHble CrnopaT OO0 CUX nop u CKNo-
HAIOTCS K MbIC/IM, YTO UX Npeakamu Obinuv
HECKONbKO BMAOB BONKOB. J1l0oON rOTOBbI
cneuyvanbHO noayyatb gaxe 6ecnnonHble
rmépuabl, ecnu oHv o6nafalT LLEHHbI-
MU cBOMCTBamu. Bce 3HalOT 0 mynax —
noTomkax ocna v nowagu. No paboynm
KayecTBaM MyJibl MPEBOCXOOAT
oboux cBoux poauTtenein. B
3aBMCMMOCTU OT TOrO, K KaKnum
nopogam npuHagnexart poam-
TeNnM, Mynbl NONYy4alTCA BblOY-
Hble UNW YNpskHble, a B [1peBs-
Hel [peunn Ha mynax gaxe
naxanu.

Tak 4yenoBek CO34aET UCKYC-
CTBEHHYIO MPUPOAY, 4TOObI 06-
pecTn He3aBMCUMOCTb OT Mpu-
poapl HacTosILLENn. DTOW Lenu
OH [10 CUX NOP He J0CTur, 3aTo
nonan B 3aBUCMMOCTb K CBO€e-
My OETULLLY.

BbonbHas axoHgponnasuen
(PpparmeHT KapTUHbI
Aunero Benackeca
«MeHunHbI»)

un baccer-xayHa

(ecnn cobaka BcTaHeT

Ha 3agHue nanbl,

OHM OKaxyTCsl

oAHOro pocra)

Kanycra:

a — kosnbpabu;

6 — yBeTHas;

B — Oploccenbckas;
r — 6enokavyaHHas;
A — caBo#ickasi

CkoBaHHbIe
OOHOW uenblo

Celyac no4T HEBO3MOXHO BOOOPasnTb
YyenoBeka, XMBYLLEro TONbKO OXOTOW ”
cobupatensctsoM. [MTOMMMO TOro 4TO
3aHATME 3TO XJIONOTHOE, a PE3YNbTaT HE
rapaHTMpOBaH, MHOTME NPUBbIYHBIE HAM
pacTEHUs N XUBOTHble COBCEM He
BCTpeyalTca B npupoge. Hurpe Her
OMKOro oBca, npoca unmn Kykypyssl. Het
MOJIOK@ Y MOJIOYHbIX MPOAYKTOB, HUKTO
HE BO3UT TdAXenble rpy3bl, He Ha KOro
BCKOYUTb BepxoM. Cobakm Ha OXOTe He
nomoratot, KoT 06 HOrM He TpeTca. [axe
Pob6uH3oH Kpy3o Tak He Xu.
PasBeneHve OOMALUHUX XUBOTHBLIX U
KYNbTYPHbIX pacTeHuii — cnocob cylie-
CTBOBaHMA 4enoBeyecTBa Kak BuAaA.
WNHorpa oHo onpegenseT cyabOy Lenbix
HaponoB. Tak OblNO C CEBEPHbIM One-
HeM. YuyeHble npepnonarakwT, YTO ero
OOMaLLUHUIN NPEAKU HbIHELIHUX 9BEH-
KOB 1 9BeHOB. OHun Aaepxann mMalJieHb-
KMe cTafja ONieHen, MCNonb3ys UX Kak
TPaAHCNOPTHOE CPEeACTBO M 3anacHOMn
MCTOYHMK MSCa Ha Ciyyan Heyaa4HOW
0x0Tbl. Bnarogaps AOMaLLIHUM ONEHsM
9BEHKM KOrga-To paccenunvcb no BCeW




TEXHOJIOrns U NPUPOLA

TaexHon EBpasuun, ot CasH o Bonoko-
namcka. OneHeBoACTBO MepeHumanu u
apyrve Hapogbl. MNpumepHo 400—500
NeT Ha3aj KOMW U HEHLbl YXe aepxanu
GonbluMe cTaga, KOTOpble BO MHOMMX
panoHax TyHAPbl MOMHOCTbIO BbITECHU-
M ONKUX oneHen. B pesdynbTate Hapo-
Obl, XNBLUNE OXOTOW Ha ONEHEN (tokarun-
pbl, NamMyTbl, 3CKMMOCHI, Kamyaganbl ”
HEeKoTOpble ApYyrue), NoHYTU MOJSIHOCTLIO
BbIMEP/N, YUENEB NNLb B YCTbsAX KPYyM-
HbIX pek, 6oraTbix pbl®O, UK Ha MOpC-
KoM nobepexbe. B TyHape octanuceh
TONbKO oneHeBoabl. OHN HE MOTYT XUTb
ocenno, NOCKONbKY BbIHY>XAEHbI KO4eBaTb
BCNen 3a CBOMMW CTagamMu, KOTOpble
nacyTcsl Ha NPUPOAHbIX NacTouLax.

3aBMCMMOCTb YenoBeka OT AOMALLHUX
XWBOTHBIX N KYJIbTYPHbIX PACTEHUI Be-
nMKa, HO N CeNbCKOXO3ANCTBEHHbIE
BUAbl HE MOTYT CyLLeCTBOBaTbL caMu No
cebe. OueHb MHOrMe JoMallHNE XUBOT-
Hble U pacTeHUs HE CMOCOBHbI Pa3MHO-
xartbca 6e3 yyacTua yenoseka. Hanpu-
Mep, ANKUIA MaK pa3MHOXaeTcs ceme-
HaMu; CO3PEB, OHWU BbICLINAIOTCHA Yepes
oTBeEPCTUA B Kopoboukax. YTob6bl He
TepATb ypoxal, NioAn BbIBENW copTa
KYNbTYPHOrO Maka, KOTOPbI/ Takux OT-
BEPCTUMN HE MUMEET, HO U pa3MHOXaTb-
CA CaMOCTOSATENIbHO HE MOXET. He Mo-
XeT U cCopToBas Kykypy3a: y Hee 3epHa
HEe BbILLIENYLINBAOTCHA U3 NOYaTKOB.

B ecTecTBeHHbIX YCNOBUAX NTULbI OT-
KnagpiBaloT auu, He Oonblue, YeM CMO-
ryT BbiCMAETb. [lo3TOMy npu co3paHnn
ANLEHOCKMX NOPOL N0V BbIBOAAT MTULL,
JINWEHHbIX WHCTUHKTA HACUXWUBAHUS.
[Oukne rycu n uecapkm obpasytoT no-
CTOSIHHbIE Napbl, NHOTAA Ha BCIO XU3Hb,
a NTUueBoAbl UX OT 3TOro cTapaTesibHO
0oTy4aloT, NMOTOMY YTO MOHOIraMus HEBbI-
rogHa ons cenbckoro xossarctea. Kypsbl,
KOTOpble Ha BOJNE XWUIN HEBONbLUMMU
cTagamu C nNeTyxom BO rnaBe, Ha NTu-
uedabpukax 1 NOHATMS HE UMEIOT O Ta-
KOM nopsgke. Y gomMallHen NTUUbl Ha-
pyLUEHbI MPUPOOHbLIE CTEPEOTUMNbI NOBE-
LEeHUsl, N B AMKNX YCIOBUSAX OHU yXe He
BOCCTAHOBSITCS.

Co3paHre CyllecTB, HECMOCOOHbIX K
CaMOCTOSATENbHOW XW3HU, €Lle MOXHO
onpaBpaTtb 3KOHOMWYECKOW Heobxoau-
MOCTbIO, HO 4YE/I0BEK NOPON NAOAUT yPO-
[OB pagu ypoactea. MHorve nopogabl

XUBOTHbIX — akTn4ec-
KN vHBanupbl. Y 4eno-
Beka ecTb TaXenas Ha-
cneacTBeHHas 60n1e3Hb,
axoHpgponnasunga. Ee
NnPU3HaKn — KpynHas
wmuwkKoBaTas rososa,
HU3KWUIA pocT (He Bonee
120 cm) n3-3a Toro, 4To
YKOPOYEHbI BEPXHME U
HUXHME KOHEYHOCTW,
npuyem KOCTU PyK 1 HOT
nepopMunpoBaHbl U
YTOJILLEHDI, @ TaKXe He-
BPOJIOTMYECKNE OCIOX-
HeHus. Ho cocTpapaHme
K OONIbHbIM NIOAAM He
nomMmellano cenekumo-
Hepam BbIBECTU NoOpoay
cobak ¢ axoHgponiasu-
el — bacceT-xayHa,.

M cpean ntuy ecTtb
nopoAbl C OTKIIOHEHUS -
MW, Hanpumep ronyou-
TypMmaHbl. OHU nMetoT
0ObIKHOBEHME KYBbIP-
KaTbCs B noneTe, 3a Ty
0C0BEHHOCTb UX N aep-
xaTt. Ho y TypmaHoB
KOPOTKMIA K/OB, Takom
KOPOTKUIM, 4YTO OHU HE
MOryT CaMu BblKapMu-
BaTb NMTEHLOB, U NOAN
Ons 9TOoro cneunansHo
pasBoaaTt ronyben
MSACHbIX NopoA,. OHM TONCTbIE, TAXENbIE,
NleTalT Naoxo, BPS4 X BbIKUBYT, Mpe-
[OCTaBfIEHHbIE camu cebe, 3aTo C Ko~
BaMW Yy HUX BCE B MOPSAKE.

mepuHOCca

Mb! ¢ TOG0W OAHONM KPOBM

NTak, B Te4eHNEe HEeCKONbKMX Thicayene-
TWIA YenoBek BblIOUpan 13 NpUpoabl Bce
camMoe LLeHHOE 1 Ha OCHOBE CBOEWN O0-
Obl4yM CcO34an LEsblii MUP, HACENIEHHbIN
npu4yaaMBbIMn cylwiectsamn. Ho papo-
BaTbCHA 0COH0 HEYEMY: HENIOBEK MOKOPWUJI
BEPLUNHY, C KOTOPOW HENb3s CNe3Tb.

B aovkon npupoae X1BOTHbIE UK pa-
CTEHMS OAHOro BMaa WAvM NOonynauum
BHELLHE NMOYTW OOANHAKOBbI; 3TO Pe3ysb-
TaT UX NPUCNOCOBNEHNS K OKPYXaloLwen
cpefe 1 OCHOBHOE YC/IOBUE BbIXXKMBAHMS.

B Hawewn cTpaHe
Bepb6nogoB pa3BoasT
Ha WepCcTb U MSICO.
Kanmbiykas nopopga
Jlyquie Ka3axckom —
Bep6noabl KpynHee

u wepctn 6osbLie.

C o4HOro KasMbILKOro
Bepb6Gnoga nony4amT
10—-13 kr wepcTn, Kak
C ceBepoka3axcKoro

OpHako MOCTOSIHCTBO BUAA KaXyLLEecs:
ecnn U3MeHseTca cpena, BUA ToXe n3-
MeHseTCcsd. 9TO BO3MOXHO MOTOMY, 4YTO
npu BHeWwHeM ogHooOpasun gukue
XWBOTHbIE U pacTeHUs pa3HoobpasHbl
reHeTunyeckun. NopgasnsatoLlee 60NbLNH-
CTBO MX MMEIT NO ABEe KOMUU Kaxaoro
reda: ot mMambl 1 OT nanbl. OOuH reH
M3 Kaxaown napbl noytn Bcerpa oOyneTt
«ANKUM>» — OH KOOMPYET BHELIHUM Npu-
3HaK, TUNUYHbIN Ons cBoero Bmuaa. Bro-
pas konus MoxeT obycnosnneaTb ApYy-
rov BapuaHT Npu3Haka, HanpuMmep He
ONWHHbIE pora, a KOpoTkue, He rnajg-
KNne NNCTbs, a onyleHHble. ATOT reH
cebq He NpoaABNAeT, €Cnn HaXoAUTCH B
nape ¢ «auknum» reHoMm. Ho ecnu BcTpe-
TATCA OBa U3MEHEHHbIX reHa, ux obna-
natenb Oyget oTAMyaTbCsl OT CBOMX OU-
KX COpoamnyen.
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B npupone ata «6enas BopoHa», CKO-
pee BCero, norMbHeT, HO YeNOBEK MOXET
nooxBatTuUTb HOBbIV NMPU3HaK n ero 3ak-
penntb. OT yHMKaNbHOro aksemnaspa
nosy4aloT NOTOMCTBO, KOTOpPOEe 3aTem
CKpEeLWMBaAOT C poauTenemM UM Mexay
coboii. lNocne HecKoNbKUX TakUX CKpe-
LWMBAHUA MOXHO MOJYYUTb rPynmny OcCo-
Oeli C HyXHbIM cCO4YeTaHMeM reHoB. Tak
BO3HMKAET HOBas MOPOAa XNUBOTHOIO U
COPT pacTeHus.

3a pgonrve rogbl LeneHanpaBieHHOro
0TOOpa BbICOKOMOPOAHbIE XUBOTHLIE U pa-
CTEHNS NPOSIBUIN BCE CBOW CKPbITbIE MpPU-
3HaKM, HO MPU 3TOM CTanu FEHETUYECKMU
OOHOPOAHbIMU. TO3TOMY, B OTAMYME OT
LVKOro Bnaa, N3MEHUTb COBPEMEHHYIO NO-
poay, Hanpumep M3 MSACHOW KOPOBbI MO-
NYy4UTb MOJI0OYHYIO, HEeJ1b34, KaKk HEBO3MOX-
HO BTOPOW pa3s MpOsiBUTb YXe MNPOsiBIIEH-
HbI HeraTue. C 04HO CTOPOHbI, HEN3MEH-
HOCTb MOpOoA yooOHa Ans aBToMaTu3npo-
BAHHOIO CENIbCKOro X035MCTBa — BCE XU-
BOTHble OAMHAKOBbLI. C ApPYrof CTOPOHBI,
3TO MJIOXO, NOTOMY HYTO Nopodbl HE MOTyT
Janblle pasBMBaTbCs W pearnposaTb Ha
M3MEHEHNS OKPYXaloLWEN cpeabl.

Xopowo W3BECTHO, 4TO AJUTENbHOE
OGNM3KOPOACTBEHHOE CKpELLMBaHWE BeOet

K BbIPOXEHMIO, MOCKOJSIbKY 0cBOOOXAa-
€T OT NoKpoBa ANKOCTUN HEe TOJIbKO UHTEe-
pecyioLLme YenoBeka reHbl, HO U HEKOTO-
pble apyrue, Hecylime 6onesHn. Ho ectb
1 opyrve, MeHee U3BECTHbIE NPOBNEMBI.

CoBpeMeHHble KOPOBbI HE MOFYT pas-
MHOXaTbCs 6e3 MoMOoLLM 4YenoBeka.
OkasbliBaeTcs, A1 HOPMasbHOro Teye-
HUS OepeMeHHOCTU HeobXoAMMO, YTO-
Obl 0cobbIi knacc T-NMMM@OUUTOB KO-
pPOBbLI-MaTEPN pacrno3Han 4YyXepoaHble
aHTUreHbl OMNJI0AOTBOPEHHON AnLeKkneT-
KW, NoJly4eHHble OT OTua. Ecnu aToro He
npoucxoauTt, aMOPUOH HE MOXeT Mpu-
KPenuTbCs K niaueHTe 1 noaTomMy norun-
OaeT. Ho nmopoaHble KOPOBbI U OblkM —
6113KNe PoACTBEHHUKN, N 'Y HAX cOoBMNa-
[Al0T TKaHEBbIE aHTUTeHbl. T-nnMdoun-
Tbl KOPOBbI HE Pacro3HatoT Oblyblo chep-
MY KaK YyXEepOAHbIn 3N1IeMEHT N He
BbipabaTbiBaloT dpakTopbl pocTta. C aTomn
0epnon yyeHble crnpaBUINCh: OOCTaTOY-
HO BKOJIOTb KOPOBE BHYTPUMbILLEYHO
[Ba MUMOHA CNEePMMEB B MEPBbIE CYT-
KN nocne ocemeHeHusa, 4tobbl T-num-
doumnTbl Ha4Yanu BbipabaTbiBaTb aHTUTE-
na. Ho oTctoga noHATHO, Y4TO NMopogHoe
XMBOTHOBOACTBO MOXET elle npenog-
HEeCTU CIopPMNpPU3bI.

3umocrTorikne sikyTckune
siowann n KOpoBbl
A00bIBAIOT KOPM
un3-noa cHera nogo6Ho
ceBepHbIM OJIEHSIM

Kpokogun, nanpa
M MOXHaTas KOpOBKa

OnntenbHas cenekums He TONbKO Mpu-
BOAUT K FEHETMYEeCcKOMy 0AHOo00pasuio
nopoa, oHa obegHseT pas3HoobOpa3sune
Oukor npupoapl. MHorne Buapl He Bbl-
0EPXMNBAOT KOHKYPEHLUN CO CBOUMM
oaooMallHEeHHbIMW MOTOMKaMn N 4yenoBe-
KOM. Mbl yXxe ynoMmunHannm AuKmnx un ao-
MalUHUX OfieHeln. Boimepnu tapnaHbl —
npeakn nowagen. nknx ocnos BO BCEM
MMPE OCTaNoCb HECKOJIbKO OEeCHATKOB,
OMKNX 6apaHOB 4enoBeK OTTEeCHU Ha
BbICOKOIropbe, a BO MHOIrnmx mMectax un
BOBCEe McTpebun. BmecTte ¢ BbiMepLIN-
MW BUOAMWN YXOOAT B HEOLITUE UX FEHBI,
COXPaHaeTCs Wb Ta 4acTb, KOTOPYIO
rnoaxsaTuan OAOMALUHEHHbIE MOTOMKW.
Tak cenekumsa pacyieHseT BENMKYI Peky
reHeTM4yeckoro pasHoobpasua Ha Men-
KMe MOTOKM, MHOIME M3 KOTOPbIX YXO-
OAT B Necok.

Mbl 1 camMu TEPSIEM YHUKasbHbIE NPU-
3HaKM OPEeBHMX MNopoa, Takux, Hanpu-
Mep, Kak fkyTckas fowajka U KopoBa.
Nx AJaHHble He CTOJ1b BnevyaTndrwmn, Kak
Yy COBPEMEHHbIX 3aBOACKMX MOpon, HO
OHW HE3aMEeHWMbl B CYpOBOM Kumarte

Mwup, npuaymaHHbIii Hamw

ero oXxupgaeTt 4yenoseue-

CTBO OT CENbCKOro XO-

3qaincTea? YaaHua 60nb-
WKNHCTBA OObIYHO BbipaxatT
daHTacTbl. XMBOTHOBOOYECKYIO
depmy Oyayuwero «Bonra-Ean-
Hopor» onucann A. n b. Ctpy-
raukve B nosecTu «[longexsb,
XXIl Bek». «MNog ropsynm HeboMm
yepes rycTyl, B POCT 4yenose-
Ka, COYHYIO TpaBy yxoasuien 3a
rOPU3OHT LUEPEHION MEASIEHHO
OBUrafiMCb UCMOIMHCKME NATHN-
cTtole Tywun. UlepeHra Bbepa-
nacb B MSrKyl0 3efleHb paBHU-
Hbl, YepHasa ObIMALLascs 3emns
6e3 eOnHON TpaBMHKM OCTaBa-
nacb 3a Heto». Ctago nosHoc-
Tbl0O @BTOHOMHO — €ro FOHSIOT
knbepbl. Knbepbl xe caxaioT
HOBYIO TpaBKy, KOTOpas Bblpac-
TaeT BCEro 3a cyTku. Torga cra-
[0 Pa3BOpPaYNBAIOT U FOHAT 00-
paTHo. Takmm o6Gpasom, nacT-
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Ouwe n ctago He 3aBUCAT OT
oKpyXalLllern cpenbl: cuctema
3amMkHyTa. [lonblITaemcs Bblune-
HUTb U3 9TOr0 OMNMUCAHUSA Xapak-
TEPHbIE YepTbl UCKYCCTBEHHOM
npupoabl U MOCMOTPUM, Ha-
CKONbKO NpakTuke yaanocb npu-
61mM3nTbCa K naeany.

Jlioon nbiTaloTCA M30MPOBaTh
peanbHble XMBOTHOBOAYECKUNE
KOMMEKChI, pbib03aBoabl U NTU-
uedepmMbl C UCKYCCTBEHHbLIM
MUKPOKIMMATOM OT OKpYyXato-
wen cpeabl. Ho 310 He Bcerga
yOaeTcs: KopM npuxoguTcs 3a-
BO3UTb M3BHE, C BONM NMPOHMUKA-
10T MUKPOObI U BMPYCbI, @ UHOT-
na, HaobopoT, 3Bepu Oeryt u3
knetok. (B 70-e roabl co 3BepO-
depmbl Noa, AcTpaxaHbto coexa-
I aMEepPUKaHCKME HOPKU, U C Tex
nop B genbte Bonru nossuncs
HOBbIA XULWHKK.) Ha nong v B
cajbl 3aneTalT HacekoMble-
ONbINUTENN; BETEP MOXET npu-

HEeCTU MblNbLy C LBETKa, pacTy-
wero 3a 4-5 kKM, n CBecTu Ha
HEeT BCIO CenekuuoHHyl pabo-
Ty. A ewe KynbTypHble pacTe-
HUS CTpadalT OT COPHAKOB W
BpeanTenen.

Ewe onHa xapakTepHas yep-
Ta MaeanbHOro CefibCKOro Xo-
39incTBa — MacwTabHOCTbL U 04
HopoaHoCTb. Celtyac Ha pepmax
nepxaTt no HEeckKosbKy ThiCcaY
KOPOB, psAbl KNETOK C Kypamu
TEPSAIOTCS 32 FOPU3OHTOM, MONS
3aHMMAlOT OrPOMHbIE MAOLAAN.
9710 yoobHO, TEXHMKE eCTb rae
pa3BepHyTbCca. Ho 6onbliuve
yroobs CunbHee cTpagakwT oT
BpeauTenen n 6onesHen. B npu-
poAe napasnT He CXUpPaeT BCe
cbenobHble ANS HErO pacTeHus,
M MOTOMY, YTO BbIHYXAEH Tpa-
TUTb BPEMS Ha UX MOWUCKMK, W”
NnoTOMY, 4TO PSAAOM MOryT ObiTb
aopyrune pacteHus, KoTopble Bbl-
nensioT rybutenbHble onsa napa-

3uTa BewecTsa. Yenosek casu-
HY/ NMPUPOLHOE paBHOBeCue W
npefocTasun Bpeantenam bec-
KpanHee none [eATENIbHOCTU.
Mo Tem Xxe npuynHam anuaemMum
cpean ckoTa MMEKT BCEEBPO-
Nenckni pasmax.
MHaycTpnanusaums cenbcko-
ro xos3siicTBa onpegensgeTr Ha-
npasfieHns, B KOTOpbIX paboTa-
10T cenekunoHepsol. Mpu co3pa-
HUW NOPOAbl MW copTa 4eno-
Bek obpaliaeT BHMMaHUE He
TOJIbKO Ha NNOAOBUTOCTb, MACK-
CTOCTb, YPOXaWMHOCTb WA YHU-
KanbHble NUTaTeNbHble CBONCTBA
(HanpumMep, MH9Cc0, KOTOpoe
MOXHO €CTb CbIPblM), HO U Ha
YyCTONYMBOCTb K BPEOUTENAM.
MonbITkn N36aBUTLCS OT BPEeau-
Tenen reHetTnyeckMmm metopa-
MU MHoroob6ellaloLlmn, ogHako
3TO HanpasJfieHne 4peBato HO-
BbIMU NpobnemamMu (CM. CTaTblo
O TPaAHCreHHbIX pacTeHUsx B



AkyTnM: CNOCOBHbI BbIAEPXNBATL 3UMbI
no —60°C, aTtaku rHyca netoMm u CKyf-
Hoe kopmneHune. o cTaTb KOpoBaM n
AKYTCKME nowaan, KpyrnHble 1 Kocma-
Tble. nnHa mnx WwepcTtn 3UMON A0CTU-
raeT 8 cMm. Ha akyTCckmx nowwagsax He
TONbKO €304T, Y HUX OT/INYHbIE MSACHbIE
KayecTBa U MOJIOYHAS NPOOYKTUBHOCTb.

O6patnTe BHUMaHWe — Ha PUCYHKe
KOpOBa, HO ee BbiIMEHU He BuaHo! BTa-
HYTOE M NOKPbITOE LLIEePCTbi0, OHO HaEX-
HO 3aLUMLLEHO OT OOMOPOXEHUS U YKY-
COB MoLukapbl. KOHEYHO, Takyld KOpPOBY
HEBO3MOXHO NMPUCNocoduTb K MalLNHHO-
My goeHuto. Mopoay cTanu «ynyywartb»,
cKpeLmBas ¢ 9IMTHbIM CKOTOM. B akCT-
pemanbHbIx ycnosusax KpanHero Cesepa
FVI6pVID,bI BCe paBHO HE CMOIJIN NPOABUTb
BCE BO3MOXHOCTW MOPOAbl, a YHUKasb-
Hbl€ TeHbl YCTOMYMBOCTM K HeBnaronpu-
ATHBIM dakTopam Mbl MOYTU NMOTEPSNN:
MECTHbI CKOT B {AKyTMW cocTaBnseT
Tonbko 0,3% Bcero noronosbs. Cenvac
XXMBOTHOBOAbI ONMOMHUINCH N NPpUHUMaA-
10T Mepbl: co3aat0T BaHK CnepMbl SKyTC-
KMx ObIKOB M MNaHUPYIOT pas3BefeHune
YNCTOMOPOAHBIX SIKYTCKMX nollanen.

Ho unHorpa opomaluHMBaHWe OKas3bl-
BaeTCs Jydlum crnocobom crnaceHus
ncyezarwnwmx OUKnMx BMOOB. KapaTenb—
Hble Mepbl 1 NPU3bIBbl HE yOMBaTb CO-
6onen nnn kpokoamnoe GeccusibHbl 0C-
TaHOBUTb OPaKOHLEPOB, €CNN UX TPYA
wenpo onnaydvBaeTca. EQMHCTBEHHLIN
BbIXO04 — cAenatb UX NpomMbiCesT HEBbI-
rogHbiM. Takmm obpa3om, y mcyesato-
wero Bupa ropasno Gonblle WaHCOoB
yueneTb, eciin OH NpencTaBNiseT KOM-
MepYEeCKYI0 LEHHOCTb: ero nocraparoT-
C4 3aTaluTb B MCKYCCTBEHHYIO MPUpo-

OY, U NPOMBbILJIEHHO LLEHHbIA MOTOMOK
1n36aBuUT OT rMbenn OMKoro npenka.

B 3anoBegHukax He xBaTaeT MecTa
ONa BCEX, W y4YeHble co34alT KOJNek-
LU cemMaH n cnepmMbl, KoNNekKunoHHbIe
cTaja npu cneunanmampoBaHHbIX Hayy-
HbIX y4YpexneHusx, nbliTaloTcsa pecTaB-
pupoBaTtb ncyesawlime Buabl: 3y6pos,
TypoB. HekoTopble BMAbl BbIMMPAIOT HE
13-3a OeATeNbHOCTM YenoBeka, a B Xoae
ABOJTIOUNN, HO ISHTY3MACTbl HE XOTAT UX
noTepsaTb U TAHYT NPOTUB TedeHus. Mpu-
Mep Takux ycunuii — naHga. dtm mea-
Beau nutailoTcs 6aMOyKoM, MuLLEN, co-
BEPLUEHHO He MOoAXOAsALEen ANna UX Ku-
LieyHnKa, pa3MHOXalTCa peako, BblKop-
MWUTb MOTYT TOJIbKO OAHOr0 AETEHbIa,
BTOPOro OpocaloT; Onjog0TBOPEHMe ons
camuoB — npobnema. Bupg ¢ Takoih 6uo-
niormen — sBHbI KaHOWAaT Ha BbiIMUpa-
HWe, HO NadaM OH HpPaBWUTCHA, NMO3TOMY
ONg naHh, opraHuayloT 3anoBenHUKN,
0onnoJ0TBOPSIIOT UX UCKYCCTBEHHO, Bbl-
XaXunBatoT OPOLLUEHHbIX MeaBexarT.

K coxaneHuto, onsa coxpaHeHus uc-
yesawuwmx BUOOB 4acTo NpuxoauTcs
npuberaTtb K POACTBEHHOMY CKpeLLMBa-
HUIO, O HeJgocTaTkax KOTOPOro Mbl yXe
ropopunu. Takue XMBOTHblE HEe MOryT
XUTb B OWKWX YCNOBUSX, A2 U YC/IOBUIA
3TUX 4acTO yXe HeT. 3TO My3eliHble
BUAbI, XNBbIE PE3EPBYapPbl PEAKNX FEHOB.
Kor,u,a n 3a4emM OHU I'IOHa,D,OﬁﬂTCﬂ — He-
M3BECTHO, HO YeNI0OBEK HaYMHaET NpuBbI-
KaTb K MbIC/IX, YTO 34€Cb HEeNb3s PyKO-
BOACTBOBATbLCHA CUIOMWUHYTHOW BbIFrOAOMN.
Ha co3pmaHune reHoB 1 FreHHbIX KOMMek-
COB NoHagobunucek Beka, U pasbpachl-
BaTbCA VMW — HENPOCTUTENbHOEe pac-
TOYMTENLCTBO.

B cywHoCTn, geneHve npupoabl Ha
ONKYIDO N NCKYCCTBEHHYIO — YCJIOBHO.
HbIHELWHWI aHFMUNCKNIA Nen3ax BO3HUK
B pes3yfibTaTe 4esl0BEYeCKOW AesdTenb-
HOCTW: noan cBOAMNK neca, 0CBOOOX-
nas mecta ans nactovu. OgHako UMeH-
HO MONSA W nyra aHraMyaHe cuYmMTaloT
«Krnaccu4yecknm» naHawadTomMm CBOEN
POOMHBLI 1 NpuaaralT OFPOMHbIE YyCU-
nna ons ero COxXpaHeHud, exXerogHo
YHUYTOXAsi COTHU NMPOPOCTKOB COCHbI.

PaHo nnm nosaHo 4to-To Nogo6Hoe nNpo-
n3ongeT Besne: 4yenosek 3abepeTca B
camble TNyxme yrojkm m OCHOBaTeNlbHO
X OKyNnbTypuT. OOQHAKO y4YeHble yXe
CeroHs nbitaloTcs 06paTUTh BCASATb UH-
OyCcTprann3auuio CenbCKoro X03sncTea,
Tak 4To, MOXeT OblTb, U PYKOTBOPHAas
npupoaa crtaHeT uHol. KopoBbl 1 NTu-
ubl 6yayT rynaTb Ha nacTouwiax, a He
TOMUTbLCA B OYLLHbIX MOMELLEHUSX, MONS,
6narogaps npaBuibHOMY CEBOOBGOPOTY
WM YyMENIOMY COYEeTaHuo KynbTyp Oy-
ayT 6osblle noxoauTb Ha nyra. HacTty-
NnUT paBHOBecue Mexay PyyHbIMU 1
Oduknumun TBapsmun, n BO3HUKHET eanHas
npupoaa, Kotopyto 6ynet KOHTPOINpPO-
BaTb YEJIOBEK.

TEXHOJIOrMa U NnPUPOAA

«XMmumn 1 xunsHu» Ne 7 3a 2000
rog). Mpupoay npuxoamnTcsa npu-
cnocabnmeatb U K TEXHONOMM-
yecknm npoueccam. ITo B nep-
BYIO O4epefpb CTaHOapTmM3auns.
Onsa mawuvHHON yoopkM ypoxas
HeobxoauMo, 4TOObl NAOAbI, Ha-
npuMep NOMUAOPbLI, co3peBann
OJHOBPEMEHHO M ObINM JOCTa-
TOYHO MPOYHbIMU. A MaALUMHHOE
[LOEeHNe BO3MOXHO TOJIbKO B
TOM cCiny4ae, ecnm y BCeX KO-
POB BbIMS U COCKWM OOHOrO pas-
Mepa 1 onpeneneHHon Gopmsbl.
ABTOMaTM3aunsA, CKYYEHHOCTb,
n3onaumns oT NPUPoabl Bbi3biBa-
10T Y XMBOTHbIX CTPecchl. YT1o-
Obl NPEOnONETL UX, B CIOXHbIE
nepunoabl XM3HU XNBOTHbIX (Ha-
yano anueknagku, OTHATUE OT
BbIMEHW, ONUTENbHAA NepPeBO3-
Ka) UM JatoT afanToreHbl — ne-
pPeMONOoTble KOPHU 3NeyTepo-
KOKKa WNN XeHblueHs. Ho 3To-
ro HefoCTaToO4YHO, U Cenekumno-

Hepbl celtvac obpalaloT ocoboe
BHUMaHME Ha CTPECCOyCTONYn-
BOCTb XMBOTHbIX. CoaepxaHune
copTa nnam nopoapl AOKHO 06-
XoouTbCca aeweBo. [NoaTomy ce-
NeKuMoHepbl cTapalTcsd nosy-
YaTb CKOpoOcCnenble Nopoabl, KO-
TOpble CbefalT MeHbLUE KOpMa,
npuyem pewwesoro. Ha daHtac-
Tuyeckol ¢pepme Byayuiero kKo-
pPOBblI €4AT CBEXYlo TpaBy, HO
0JHO OOCTOATENLCTBO POAHUT UX
C HaWWUMW COBPEMEHHMULAMMU,
B3paLLEHHbIMW Ha KOMOUKOPME.
N Te n gpyrne epsaTt nuuy, us-
Ha4YyasbHO UM HE CBOMCTBEHHYIO.
(B npupone KOpoBbl He BbloEp-
rmBaloT TpaBy MNOJA Camblii KO-
PEHb — POT Y HUX HEe Tak yCTpPO-
eH. Tam, roe npownm KOpOBbI,
ele MOXHO nacTu KO3 1 oBeL,.)
YT106bl XMBOTHbIE MOTIN NUTATb-
cs TakK, kKak yoobHO 4enoBeky,
TakxXe NoHazobunucb ycunusa
cenekunoHeposB.

TpaBa manonutatenbHa, No-
3TOMY Ha BOJle TpaBOsgHble
nacytca 4yacamu. Koposa u B
HeBOJle JenaeT TO Xe camoe,
HO KOHb HE MOXET BCE BpPeMSs
€CTb, MHA4Ye 3a4eM OH HYXeH?
Y1006bl paboyas CKOTUHA UMe-
na BpeMsl TPYAUTbCS U Npu
3ToM Oblna cbiTa, €e npu-
LWNocb KOpmMuUTb Bonee kano-
puinHon nuwein — oscom. Co
BPEMEHEM MOSBUAUCH U che-
umanbHble KOPMOBbIE KYJNbTy-
pbl: NOLEpPHa, KNeBep, KOPMO-
Bas cBekna. Ho korpga XuBOT-
HOBOACTBO MPUHUMAET UHAY-
cTpuanbHbIi pa3dmax, obecne-
YUTb BCEX KOPOB W CBUHEWN
HaTypaibHbIM MPOAYKTOM YyXe
He nonydaetcs. lpuwnocs
n3obpectn kombukopma: nu-
TaTefNbHble CMecu, B COCTaB
KOTOPbIX BKJIKOYEHbI Kanopuii-
Hble OTXOAbl APYrMX Mpous-
BOACTB — MSCOKOCTHAs Myka,

pbiOHAs Myka, NOACOJIHEYHbIN
XMbIX, FpeyuLLHas nysra.
YT100bI XMBOTHOE POCNIO 340-
POBbLIM U TONCTbIM, OHO J0JIKHO
KywaTtb ¢ annetutom. Kopma
coabpuBaloT BKYCOBbLIMU M apo-
MaTuyeckumn nobaBkaMu, Takm-
MW, KaKk BAHUNNH, MSATQ, CEHHOMN
HacTOl, OTXO0A4bl HEKOTOPLIX
dpyKTOB, OBOLWEN M Kakao, a
Takxke apomMaTM4yeckmmm macna-
MW (aHMCOBOeE, anesibCUHOBOE,
KOpu4YHOEe, NlaBpOBOE, JIMMOH-
HOe, NyKOBOE, MaHOapUHOBOE,
mMaTHoe). [o6aBnaT BUTaAMU-
Hbl, OPOXKW U MUHEpasbHble
CONMU; KOPMOBOE 3EpHO rpaHy-
NNPYIOT, pacniiowmBaT, nNpo-
pawuBalT, noaxapueawT, n3-
MenbyalT A0 OnpefeneHHOro
pa3smepa... B obuiem, kKopoBbs
N NMOPOCAYbSA KyNMHapUsa no
CNOXHOCTW, @ MHOTAa U MO CTO-
MMOCTU, He yCTynatoT dpaHLy3-
CKOW NNN KUTANCKOW KyXHE.
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HOBOCTU Ha
Science

-

«MapeHue»
aproHa

L.Khriachtchev et al.,
«Nature», 2000, v.406, p.874

Kak usBectHo, anemeHThl VI
rpyImbl Tadbaubl MeHaeaeena
XUMHWYECKA MHEPTHBI, U KBaH-
TOBasi XUMHUSI OOBSICHUIA, TTO-
yeMmy 210 Tak. Ho B 1933 1.
OJIVH U3 €€ OCHOBOITOJIOXKHU-
koB JI.I[ToauHr, cTojeTue co
IHST POKICHUST KOTOPOTO OT-
MeuatoT 28 dpeBpasisi, BbIcKa3an
MBICJIb, YTO ITOCKOJIBKY y 0oJiee
TSDKEJIBIX MHEPTHBIX I'a30B (Kce-
HOHA U KPUIITOHA) BaJICHTHBIC
9JIEKTPOHBI 9KPAaHUPOBAHbI OT
sipa BHYTPEHHUMU DJIEKTPOH-
HBIMU O0OJIOUKAMM U, 3HAYMT,
WX CBSI3b C SIAPOM HECKOJBKO
ocJjiabjieHa, TO MOXHO IOTIbI-
TaThCS TMOJYYUTh MOJIEKYJIBI,
cojiepKalue aToMbI 3TUX 3J1e-
MEHTOB.

B 60-e ronpr H.Baptier 06-
HapyXWI, YTO CUITbHBIN OKWC-
surens PtF, ciocoGeH noHusu-
POBaTh MOJIEKYJIbI KMCJIOPO/IA C
obpa3oBaHUEM CTaOMJIbLHOMU
conn (0,)*(PtF)~. Ho Bens
SHEpPrusi MOHU3alUKM y aToMa
KCEHOHa, TO eCTh Mepa eTro He-
JKeJIAaHWSI BCTYTIAaTh B PEaKIIuIo,
YyTh MEHBIIE, YeM Y KUCIIOPO-
na. Ilostomy baptier, npose-
IS aHAJIOTMYHBII OKCTIEPUMEHT
C 9TUM MHEPTHBIM Ta30M, BITEP-
BBI€ ITOJTYYMJI HEUTPAJTbHOE CO-
elMHEeHNEe KCEeHOHa, IMOo3/JHee
JIPYTUEe XMMUKU — KPUTITOHA 1
panoHa. PacueTsl moxasanu,
YTO MOJIEKYJIBI, COAEepXKaIIre
aproH, TOXe BO3MOXKHBI.

M BoT Tenepb B YHUBEpCU-
TeTe XeJbCUHKU CUHTE3UPO-
Basiu HArF, yto nonreepnuia
vHdpakpacHasi CIeKTPOCKO-
must. Takue coemMHEHMST BO3-
HUKaJIU, KOraa TBEPAyl0 MaT-
PUILy C OCaXICHHBIMM Ha Heit
Aru HF npu T = 7,5 K ocse-
A BaKyyMHBIM YJIbTpadu-
os1eToM (TpY HarpeBaHUU OHU
pacnanatorcsa Ha Ar u HF).
IMonaraior, 4To pa3paboTaH-
HBIIl METOIl TIO3BOJIUT YKPO-
TUTh W TIOCJIEIHUE 1Ba, MOKa
ele «MCTUHHO OJarOpOIHbBIX»
raza — HEOH U TeJIuid, TO €CTh
noayuuts HNeF u HHeF.

Kcratu, B I'eTTuHreHe Ha-
onronanu oopazoBaHUE MoOJie-
kynsipHoro renusi (‘He,). Tak
KaK 2HEpTHsS CBSA3U B TaKOM
numepe B 5-107 pa3 MeHbIIe,
4eM B MoJiekyJie H,, To B 06b14-
HBIX YCJIOBUSIX OH CYIIECTBO-
BaTbh HE MOXET — €ro pa3pyllia-
10T (DOTOHBI JAake MUKPOBOJI-
HOBOTO nuana3oHa. Hemenkue
HCCJIeI0BATENIN MPOTYCKaIN
yepe3d IM(PPakIMOHHYIO pe-
IETKY IyY0K aTOMOB TeJIusI,
oxJaxaeHHbIX 10 4,5 K, mpu
3TOM OKOJI0 5% W3 HUX Crlapy-
Banuch, popmupya ‘He, (um
COOTBETCTBOBAJI CBOIA MUK TUD-
PaKIIMOHHOW KapTUHBI). Yaa-
JIOCB OTIPENIENTUTh Pa3Mep AUMe-
pa, KOTOPBIN, KaK U OXUIAIH,
0Kazajicsl OYEHb OOJIbIIUM —
5,2 BM («Phys.Rev. Lett.», 2000,
V.85, p.2284).

OpraHuyeckas
3N1eKTPOHMKA

J.H.Schon et al., «Nature»,
2000, v.4006, p.702

B npouuiom roay ¢dbusuku u
XUMUKHU ObUIM oTMeueHbl Ho-
OeJIEBCKUMU IPEMUSMHU 3a pa-
OOTBHI IO MOJTYITPOBOIHUKAM 1
3JIEKTPOITPOBOISIIIUM TTOJTH -
MepaM (CM. B HaIlleM XXypHaJie
«HoBocTu HayKu» SHBapCKOTO
HoMepa). MHOTO MHTEPECHOTO
BO3HUKAeT ceiiyac Kak Obl Ha
CTBHIKE 9THUX HaIlpaBJICHU — B
00J1acTU OpraHUYeCcKOM dJIeK-
TPOHMKM.

B bennoBckux adboparopu-
ax dupmer «Lucent Techno-
logies» 3y4asu MpoCThIe MO~
HUKJINICCKUEC COCTUHEHUST —
aHTpalleH, TeTpalleH, MeHTa-
11eH. B HOpMaJTbHBIX yCIOBUSIX
MOJICKYJIIPHBIE KPUCTAJUIBI U3
HUX — OUBJICKTPUKH, HO BOJIM-
31 aOCOJIIOTHOTO HYJs ([IJist
aHTpalleHa TOYKa Iepexoja
HauBbiciiasg — 4K) nmpu uH-
KEKTUPOBAHUU B HUX DJIEKT-
POHOB OHU CTAaHOBSTCS CBEPX-
npoBonHuKamu. Ecnu Ha Ta-
KOW KpMUCTaJUl HaHEeCTU JBa
OCHOBHBIX 2JIEKTPOJIa, 3aTeM
MOKPBITh BCIO MMOBEPXHOCTH
U30JIUPYIOLLEN TIJIEHKOW U3
OKCHJA AJUIIOMUHUS, a HA HEH
pa3sMeCTUTh yNPaBISTIONIAN
3JIEKTPO/I, TO TIOJTYYUTCS MOJe-

TOHKOM ITOBEPXHOCTHOM CJIO€
CBEPXIPOBOJHUKA, TO €CTh
BO3HMKAET IBYMEPHBII 3JIEKT-
POHHBIN ra3, B KOTOPOM YyXe
HaO01aa KBAaHTOBBIN 3¢-
dext Xonna («HoBoctu Ha-
yku», 1999, Ne 1).

ITonoGHbIE MccaenoBaHUS
IMO3BOJISIT JIy4llle MOHSITh BCE
ellle 3araloyHyI0 CBEPXIPO-
BOAMMOCTb U, OBITh MOXET,
TPUBEIYT K CO3IaHNIO OPTaHM-
YECKHUX BBICOKOTEMIIEPATyPHBIX
CBEPXIIPOBOIHUKOB — eIlle B
60-¢ rompr ¥Y.JIurta B CILIA u
B.JI.T'unzoypr 8 CCCP npu-
1IUTH K BBIBOJTY, YTO TEOPETHUEC-
KU OHU He 3anperieHsb («Hoo-
cTu HayKu», 1997, Ne §—9).

KcraTu, B aTuX Xe y1adbopa-
TOPHUSIX Ha TOM Xe TeTpalleHe
coznanu aasep. Kpucrann us
HETO TIOMEIIaJIA MEXITY IByMsI
MOJIEBBIMU TPAH3UCTOPAMU U
3epKajiaMu pe3oHaropa. OnuH u3
TPaH3UCTOPOB MHXKEKTUPOBAT B
HETO 3JIEKTPOHBI, APYroil —
JIBIPKU, 1 B XO€ UX PEKOMOM-
HaIUY U3JTydacs XKeJaTo-3eJ1e-
HbII cBeT. OXMOAIOT, 4TO Jia-
3ephl ¢ pabouuM TeJIOM U3
OpPraHMKHU OXBaTAT LIMPOKUI
WHTEpBaJl BOJH (OT MHppa-
KpacHOTO /10 yJabTpadpuoaeTo-
BOTO) U OyIyT 3HAYUTEIBHO
JeleBae MoJaynpoBOIHUKO-
BBIX («Science», 2000, v.289,
p.599).

A KaHaJICKWe CITeIMaIuCThI
pa3paboTaiy HEOOBIYHBI Me-
Ton GOPMUPOBAHUST HA KPEM-
HMEBOI MOBEPXHOCTU OJHO-
MEPHBIX CTPYKTYP U3 MOJIEKYT
crupona (C.H,). Crnavana mo-
BEPXHOCTb 00padaThIBAIU B Ba-
KyyMe aTOMapHbIM BOIOPOJIOM,
U 3TU aTOMBI CBSI3BIBAJINCH C
Heil. 3aTeM UTJIoi CKaHUPYIO-
IeTO TYHHEJIBHOTO MUKPOCKO-
T1a yIaJISUTA OIMH U3 TaKUX aTO-
MOB, 1 Ha 3TO MECTO CaInJIach
MoJieKyna ctuposia. OnHoBpe-
MEHHO OHa BBITAJKMBaJa CO-
CEeIHUI aTOM BOIOPOAA, KOTO-
pbIit OTPBIBAJICS U CBOOOXIAT
MECTO JIJIS CJIEAYIOIIETO MOHO-
Mepa, — BO3HUKaJIa CaMOIIO/I-
Iep>XUBaIIasIca peakius, B
xone koropoit us C.H, dop-
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MU POBAJTUCH JIMHEHHBIE TIETH (C
MaKCUMAaJIbHOM JUTMHOM 13 HM).
TakuM criocoboM MOXHO OyaeT
13 OpraHMYecKuX OJIOKOB Je-
JIaTh COEMMHUTETBHBIE IIPOBOIA
B HaHocxeMax (R. Wolkow et al.,
«Nature», 2000, v.496, p.48).

Myt vopa
B OpraHusme

U.H.Tazebay et al., «Nature
Medicine», 2000, v.6, p.871

I[IuToBUIHASs XKeJie3a BbIpada-
THIBAeT COMEPXKAIIKNE MO TOP-
MOHBI (X Ha3bIBAIOT TUPEOM/I-
HBIMM), KOTOPBIE PETYJIUPYIOT
MHOTHE TPOLIECChl B pa3HbIX
opraHax, pocT U (popMHpoOBa-
Hue opranmusma. llluToBuaka
M3BJIEKAeT MO M3 KPOBU, a B
Hee OH MOCTyMNaeT C MUILEeH.
M3BeCTHBI MATOJOTUN BTOM
xene3bl — bazenosa 6o0Jie3Hb
(TIpu HeXBaTKe M0Ja), SHICMU -
yeckuii 300 (OImyXoJib Ha 11ee),
pak. BeisicHwIM, 4TO MO IIpo-
HUKAeT B KJIETKM XeJe3bl C
romortnbio 6enka NIS, crmyxa-
1LIero TpaHCMEMOpaHHBIM Iie-
PECHOCUMKOM HaTpus (MIPOTUB
rpajMeHTa ero KOHIIEHTpa-
1IN ); OTHOBPEMEHHO 3TOT K€
0eJIOK B TOM K€ HampaBJeHUU
(CUMMOPT) MEPEHOCUT U UOI.

C 50-x romoB sl Mccaeno-
BaHUS IMUTOBUIKU UCIIOJIb3Y-
0T paalOaKTUBHbBIE MU30TOIbI
nojia — Bellb C OMOXMMUYEC-
KOI TOYKM 3PE€HMSI OHU HE OT-
JINYAIOTCS OT OOBIYHBIX, HO 3a
pacrnpeaeleHueM MeYeHBIX
aTOMOB MOXHO HaOJIIomaTh ¢
MOMOIIIbIO paguomeTpa. Takue
M30TOTBI PUMEHSIOT TaKXkKe
I JTUKBUIALMU PaKOBBIX
OMyXOJIeH XeJie3bl U UX MeTa-
crazoB. K HecuacThlo, 3Ta C1io-
COOHOCTD IIUTOBUAKH TTOTJIO-
1IATh MOJ IeJaeT ee ySI3BUMOI
MPH 3aTPSIBHEHUU PATUOHYK-
JUOAMU UOoJa OKpYXarolen
cpenbl. Tak, 6osee 800 nerei
3a00JIeJIM PAKOM ITUTOBUIKHU
nocie YepHoObLISI — paano-
akTUBHBINA Mon-131 momnan B
IMOYBY, 3aTEM B TpaBy, 3aTEM B
IMOEIaBIINX €¢ KOPOB M C UX
MOJIOKOM — B OPTaHU3M JIETEN.

Ho xak non mpoHKK B KOpO-
BbE MOJIOKO? YK€ JaBHO U3Be-
CTHO, YTO MOJIOYHAas Keje3a
TOXe MOXET aKTHBHO Hakar-
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JINBATh 3TOT MUKPOJIEMEHT —
Be/Ib IPY/IHO peOEHOK MoTyJya-
eT HeOoOXOAMMBIN €My MO C
MoJIOKOM Matepu. Tenepb ame-
pUKaHCKUE HCCIeI0BaTEIN
BBISICHUJIM, YTO KJIETKU MO-
JIOYHOM 3KeJe3bl MCITOJb3YIOT
JUIs 3TOTO TOT Ke Oeyiok NIS,
MpUYEM €TO CUHTE3 TaM UICT B
nepuoa 6epeMeHHOCTH U cpa-
3y mocye poaoB. [lo u mocie
9TOr0 OHUM MO HE 3axXBaTblBa-
0T, HO OKa3aJIoCh, YTO HAYM-
HaloT CHOBa €ro moTpeodJsiTh
IPY 3JIOKAYECTBEHHOM IIepe-
poxaeHuu — B 87% ciydaeB
paka MOJIOUHOM KeJIe3bl Y ye-
JIOBEKA B HUX 3KCIIPECCUpyeT-
cd reH 6eaka NIS.

3HA4YUT, paanMoakKTUBHBIMI
MO MOKHO MCITOJTh30BaTh JUTS
JNIMaTHOCTUKHW paKa MOJOYHOM
JKEJIEe3bl, HO TIPUMEHSITh €TO
st 0OpbOBI C HUM, BUAUMO,
HEJIb3d, IMMOCKOJBKY MOTped-
JISITh HyKJIUIBI OyeT B TIEPBYIO
odepeIb IMUTOBUIKA, YTO MPH-
BEIET K ee paspyiieHuo. Ho B
JIIOOOM ClTydae JeTalbHOe TT0-
HUMaHWE MyTEeH U IpeBpallie-
HUI Moxa, ocoOEHHOCTEe! pa-
o6othl 6enka NIS BaxHo mist
JICYeHUS HapylIIeHUIl KakK B
IIATOBUIHOM, TaK U B MOJIOU-
HOW >KeJiese.

Buouunoi
B AeACTBUU

OnHOI M3 TJIaBHBIX TPYIHO-
CTeil B JICUEHUU paKa OCTaeTCst
MHOTroo0Opa3ue BHUIIOB 3JI0Ka-
YECTBEHHBIX OIYXOJIeil, WHIM-
BUIIyaJTbHbIE OCOOEHHOCTHU MO~
BeIeHUS TMEePEePOIUBIIUXCS
KJIETOK Yy KaXXI0To OOJIBHOTO.
Ho B mocieaHue roabl ¢ moMo-
mpio ynnos JITHK («<HoBoctn
Hayku», 1997, Ne 6) B 31O,
Kaszajaoch Obl, 0€3HaIeXXHO 3a-
MyTaHHOU TpobJyiemMe, MmocTe-
IIEHHO HayaJu HaBOAUTH ITO-
psnok. Tak, yxe co3naH «JIum-
dounrm», OXBaTHIBAKOIIUI
18 000 reHOB, KOTOpBIE B TOI
WJIA UHOM CTETIeHU aKTUBHEI B
HOPMAaJIbHBIX W/WUJ1 PAKOBBIX
JuMdOLUTaX, — OH TTO3BOJISI-
eT KJIacCu(UUUPOBaTh Pa3HO-
BUIHOCTU JUM®DOM. 3aTeMm,
OIpeIe/INB Ha YUTIe OCOOEHHO-
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CTU TE€YEHMSI OOJIE3HM Y Kax-
JIOTO TAllMeHTa, MOXHO OyneT
MPUMEHSITh HAMJIYUYLIUE IS
HUX METOIBI TePaTuu.

IToxka oTaenbHBIE TPYMIbI
HCClieToBaTeNIeid, NCIOIb3ys
COOCTBEHHbIE AJITOPUTMBI, TI0-
CBOEMY IUIaBAaIOT B TOM MOpeE
MH(bOPMAIIUH, YTO AAI0T YUTIBI,
HO TeIepb OHM PEIIIA 00be-
JUHUTbH YCUIMSI U BbIpabOTaTh
00IIMe TTOIXOIbI U CTAaHIAPTHI
(YCTIeIIHO 3aBePIICHHBIN MTPO-
eKkT «['eHOM YejioBeKa» J10Ka-
3aJ1 TIPEUMYILECTBA TAKOW KO-
orepanun). Ectb Hajexaa, 4To
YUl TPUBEAYT K KauyeCTBEH-
HOMY CKauKy B 3TOil objacTu
MEIULIMHBI, — KaK cKazajl I1-
pexrop HaumoHanpHOTO MH-
cruryta paka CLHA JI.Crayr,
«B OaMKaime TpU-4eThIpe
roja yueOHUKH MO OHKOJIOTUH
OyayT MOJHOCTBIO Teperuca-
HbI» («Science», 2000, v.289,
p.1670).

IlapanienbHo ¢ yunmamu
JAHK Havyano OypHO pa3Bu-
BaThCS M IPYroe Mmoxoxee Ha-
MpaBJieHUEe — YUITbI OEITKOB.
Benr He rennl, He PHK, a
WMEHHO OeJIKU OTBETCTBEHHBI
3a MeTaboJau3M, MO3TOMY,
YTOOBI MOHSITh XKU3Hb KJIETOK,
HEOOXOIMMO 3aHUMAThCSI HE-
MOCPeJCTBEHHO UMHU (a pas-
JIMYHBIX OCJIKOB Y YeI0BeKa
NeCITKU Thicsiy). Maes mero-
Ia TIpocTa — Ha TUIACTUHBI
CaHTUMETPOBbBIX pPa3MEPOB Ha-
HOCSAT MHOXECTBO OCJIKOBBIX
Mpo0 U cpa3y Bcex UX MpPOBe-
pPSIOT Ha HaJIW4YHUe KaKOTO-TO
MHTEPECYIOIIEro MCCieaoBaTe-
JIEW CBOMCTBA, a BBISIBJICHHBIX
MEePCIEeKTUBHBIX KaHIUIATOB
3aTeM MCCIICAYIOT OoJiee IeTalb-
Ho. Ho Ha 3TOM InyTH BO3HUK-
JIO CEpPhEe3HOE TPETSITCTBUE —
MHOTHe OeJIKM MPY UX MPUBSI3-
K€ K TTOBEPXHOCTH M3MEHSIOT
CBOIO KOH(pOpMALIUIO U TEPSTIOT
aKTUBHOCTb. YTOOBI Tpeoo-
JIETh €ro, CHeUMaTIuCThl U3
MMBbB PAH non pykoBoncTBoM
akagemuka A.Jl.Mupzabeko-
Ba BMECTE C aMEPUKAHCKUMU
KoJijieraMu U3 AproHHCKOM
HallMOHAJbHOM JabopaTopuu
HeAaBHO pa3padoTajy YUIl, T
0eKM-TIpOOBI TMMOMEIIAaloT B
MAJICHbKME SYEUKHU C rejieM, a
T€ 3aKperuIsIIOT Ha TIJIaCTUHE.

Teneps B 'apBapae pazBuimn
npyroii monxoa. [ToBepxHOCTh
TUTACTUHBI TaM TOKPBLUIUA CJI0-

€M U3 OBIYBETO CHIBOPOTOYHO-
ro aJjb0yMuHa, TO €CTh NMpuaa-
JIX e¥i KaK Obl IPY>KeCTBEHHBII
IpyTUM OesiKaM TUAPOGUIb-
HbII XxapakTep. 3aTeM ¢ oMo~
b0 poOOTa, KOTOPBIN yXe
npumeHsicd Ha yunax JHK,
cTaJu HaHOCUTh Ha Hee Mpo-
6b1. PoOOT Makaer, Kak repo B
YyepHUJIa, CBOI 30HI-UTIY B
pacTBOp OMpesesieHHOro 6en-
Ka ¥ HAHOCHT KaruTio 00beMOM
1 HJ, coaepxallyo MUUIMap-
IIBI KOTIMI MpOTerHA, Ha YUIT;
1ocJjie TPOMBIBKM U MPOCYIIKHU
30H/1a MPOLIECC MTOBTOPSIETCS C
npyrum OenkoM. [lajgee HaHe-
CEHHbIE Ha ITOBEPXHOCTD OEJTKI
XUMUYECKU TPUBSI3bIBAIU K
He, UIST 4ero TIPOBOIUIIN pe-
AKLIMIO MEX/Ty IU3UHAMU, TPU-
CYTCTBYIOLLIUMMU B COCTaBe OeJi-
KOB-TIPOO U B aJIbOyMUHE (Tak
KaK JIM3UHBI YaCTO BCTPEUAIOT-
csl B OEJIKOBBIX LIETISIX, TO BCE-
I71a BOBHUKAET HEKOTOPOE YC-
Jlo cBs3eit). B pesynbrate Ha
mactuHe pazmectuau 10 000
pa3HbIX OEJIKOBBIX POO.

Yurbl, Kak «popMma cylie-
CTBOBaHMUSI OEJIKOBBIX TEJ», OT-
KPBIBAIOT MOWCTUHE Oe3rpa-
HUYHBIE BO3MOXHOCTH — OHU
MIPUTOMHBI IUJIST BBISIBICHUS
0eJIKOB, KOTOPhIE B3aUMOJIEH-
CTBYIOT C OIpPENEJIEHHBIM JIU-
TaHIOM WJIA IPYTUM OeJIKOM (B
YaCTHOCTH, C (DePMEHTOM WU
AHTUTEJIOM); HAXOXIEHMS pe-
LIETITOPOB K KaKOW-TO CHT-
HaJIbHOW MOJIEKYJIE, TOPMOHY;
BBIOOpA JIeKapCTBa, He Taroliie-
rO OTpUIIATEbHBIX TTOOOYHBIX
a¢pdekToB... Bce a3T0 MHOTO-
KPaTHO YCKOPUT OMOMEIMITNH-
ckue ucciuenoBanust (G.Mac-
Beath, S.Schreiber, «Science»,
2000, v.289, p.1760).

MoxHO cKa3aTbh, YTO coue-
TaHe KOMOMHATOPHO XUMUU
(cm. ctatbio «OT TeHOMa 10
YyeJIoBeKa» B «XMMUM U XKU3-
H1», 2000, Ne 7), u301IpeHHBIX
METOI0B OMOTEXHOJOTUM U
OMOYMITOB pean3yeT B M3yUe-
HUU KMBOTO MPUHLIMUIT «U YUC-
JIOM ¥ yMeHbeM». [1paBaa, oHO
JeaeT ero MeHee pOMaHTHY-
HBIM, a, KaK 3aMeTUJ B CBOE
BpeMsl «JI11000MYyap» KHS3b
B.®.OnoeBckuii, «B HaIll BEK
HayKa JOJKHa ObITh MO3THU-
YECKOI0».

Iloozomoeua
JI. Bepxoeckuii
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Ckonbko
B Kanne

BrepBble 0 KMCNOTHBIX SOXAAX 3aroBoO-
punu B 1852 rogy. Yenosek ¢ opuru-
HanbHOW aHrnunickon damunmen Cmur,
npoxueaewnii B MaH4yectepe, cobpan
B poTorpadumyeckyto KIoBeTy 40XAEBYIO
BOOYy W no4yemy-To fobGaBun Tygoa pa-
cTBOp conu BGapus. Boga ctana MyTHOW.
[Mockonbky 3TO M3BECTHAs Ka4yeCTBEH-
Hasg peakums Ha cynbdar-noH (SO,*),
TO CTano NOHATHO, 4YTO B AOXAEBOW Kan-
ne ecTb cepHas kucnota. lpaena, 3a-
nonro oo Cmuta, B 1696 roay, P.Boinb
TOXe 0BHaPYXMI KUCIYI0 peakuuio OOX-
[EeBOW BOAbBl, HO Tak M He onpegenun,
noyemMy 3To npovcxoguT. Noatomy, non-
roe Bpems nonaranu, 4to B Kanenbkax
noxas npocTo pacteopaetca CO, v 06-
pasdyeTca cnabas yronbHas KucnoTa
(Mpy TOM coZepXaHun Yriaekucnoro
rasa, KOTopoe xapakTepHO Ans aTMo-
cdepbl, pH pomkeH 6bITb 0kONo 5,6).
Korpa CMunT 0GHaApyXun CepHYI0 KuUC-
NI0TY, eMy He cpasy MOBEpUNIU, U MHO-
rme 6pocunnckL NepenpoBepsiTe ero pe-
3ynbTaT. Okazanocb, 4T0, NOMUMO Cep-
HOWM, B LOXAEBOW Kanje ecTb ele u
a30THas KMcnoTa, NOTOM HalAn Mypa-
BbUHYI0, @ BMOCNEACTBMM — LLLABENIEBYIO
N YKCYCHYIO.
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Moyemy xe MMeHHo B cepeaunHe XIX
BeKa yaanocb OOHApPYXUTb Lenblii Ha-
60p KUCNOT B A0XAEBbLIX Kanjasx, npu-
4yeM camMmbiMM MNPOCTbIMU cnocobamn?
[leno B TOM, 4TO 9T0 ObINIO Ha4yano Tex-
HONIOTMYECKON N WUHAYCTPUanbHOW pe-
BOJIIOLLMN: B AHIINN MNOSBUANCH NEPBbIE
MacTepckue u npepnpuaTtus, 3apabo-
Tanu Tonku, roe B 60MbLLOM KONMYECTBE
CXuranu yronb. A cxuraHue nioboro nc-
Konaemoro TonjaueBa, TBEPOOro uUnu
XWAKOro, JAaeT HE TOJIbKO YrneKuchblii
(CO,), HO 1 cepHucThIA ras (SO,). CHa-
yana gymanu, 4To MexaHu3am o6paso-
BaHWSA CEPHON KUCNOTbl NPEeneNibHO
npocT — 3TO 0Obl4HOE pacTBOPEHUE
CEPHUCTOro rasa B JOXAEBOW Kanne, Ho,
KaK Mbl YBUAMM Aanblue, 3TOT MEXaHU3M
oKaszascs 3Ha4YMTENbHO cnoxHee. MNMoHa-
yany yyeHble gaxe obGpanoBannCb KUC-
JNIOTHBIM O0XAOSM, BeOb Kaxaoe obnako
NMPUHOCUIIO Ha MONS He TONbKO BRary
09 MoYBbl, HO U ynobpeHne — cepy u
a3o0T. Ho pagocTb Oblfla HEAONroi.
Bckope cTtano acHo, 4To Bpeaa OT Kuc-
JIOTHbIX JoXxael 6onblie, YeM MoJib3bl.
W 31O He Tonbko 3akucneHue noys. Ecnn
pacrnonoXuTb HENPUATHOCTU, CBSA3aH-
Hble C KMCNOTHbIMU A0XASMU, MO Mepe

ybbIBaHUS UX BPEOHOCTU, TO MOJy4UTCS
Takonm psa:

1) CHMXEHME ypOoXKaiHOCTU OCHOBHBbIX
CENbCKOXO3ANCTBEHHbIX KYIbTyp (nwe-
HULbI, PXW, KYKYPY3bl U T.4.), NOCKONb-
Ky B 3aKMC/IEHHbIX Mo4YBax rnMbHeT mno-
yBeHHas 61oTa. Tonbko HEKOTOPbIE pa-
CTeHnda (Kpanvsa, LWaBsesb, BMHOrpaa)
MOGAT KMCNYIO NoyBy. 3alMTUTb MOYBY
OT KUCNOTHbIX AOXAEN O4YeHb TPYOHO,
XOTS 3TO MbITAOTCSA cAenaTb, BHOCA B
Hee M3BeCTHsK. Ho macwTab npupoa-
HbIX 9BJIEHNI U YENOBEYECKNX OENCTBUN
HECOMNOCTaBMMblI.

2) 'mbenb necoB. M3-3a KMCNOTHbIX
noxneln nepeBbs TEPAIOT UMMYHUTET,
3a6os5eBaloT pas3HbiIMU BGONE3HAMU, Yy
HUX CHMXaeTcs GOTOCMHTE3, U OHU NO-
rnbatot. CerogHsa nopaxeHa 3Ha4nUTENb-
Has YacTb necoB EBponbl, a B CLUA un
KaHape maclwitabbl 6enctaua ewte 60nb-
we. Takne neca BbIFMGAAT Kak nocne
noxapa: rofible CTBOJIbl U HU OJHOro
nuctoyka. KapTuHa, Hago npusHaTtbes,
cTpaluHas.

3) Tmbenb 3akpbITbIX BOAOEMOB
(03ep). OT KMCNOTHbLIX AoXaen nornda-
eT BoaHas 6uoTta. He octaetcs HU pbIO,
HU YINTOK, HU 4epBaKOB. lNpoucxoant




T3C

3TO MOCTENEHHO, N MeXaHu3M 34ecb
TakoB: MO, AENCTBUEM KNCNOTbI PacTBO-
pPATCHA aNloMOCUAMKATHBIE MOPOAbI
(Tam, roe oHu ecTb), a alOMUHUIA TOK-
cuyeH. M'mbenb BCEWN XMBHOCTU YYeHble
HabnoaloT UMEHHO Npu TakoM pH, npu
KOTOPOM KOHUEeHTpauuna antoMUHUA B
BOAOEME [OCTUraeT neTanbHOM [03bl.
B npownblie roabl nornénn yxe Tbicaum
03ep B CLWIA, KaHape v LBeuunn (npas-
[a, eCcTb Hagexzaa, 4To Ha 3TOM Mpo-
LLeCC 3aKOHYUTCSH).

4) Koppo3us n paspyLieHne n3BecTko-
BbIX, KAMEHHbIX 30aHUNA, METa/UINYECKMNX
KPbIL 1 pa3Hbix cCoOopyxeHui. B XIX Beke
B EBpOne nmeHHo no aTor npuymHe cTa-
N1 NOKPbIBaTb KPbILLM YEpPEnuLEen — OHa
Cnyxuna ropasgo gosblue.

Ona poxpeson Kanau
HY)XHa COJib WM MblJb

WTak, goxnpesBas Kanns COAepXWUT Le-
NblA HABOP KUCMOT, a Takke MOHbl aM-
MOHMS, Xenesa, HaTpus, Kanbuus, map-
raHua, marHus. Ytobbl NOHATb, KakK CO-
GupaeTcsa Takol XMmMuyeckuin OykeT,
Haao0 BCMNOMHUTb, kak obpa3yetcs 006-
nako. Boobue Hebo 3eMnm NoCTOAHHO
fosiee 4eM HanonoBKHY 3akpbITO obna-
Kamu. Bce OHM XMBYT NMPMMEpPHO 4vac,
notom 85% ob6nakoB paccachkliBaeTcs, a
oCTajibHble BbiNaLaloT B BUAOE O0XAS.
Ecnn o6bnako nonagaeTt B 30HY C MEHb-
e BNaxHOCTbiO MM OGosiee BbICOKOW
TemMnepaTypon, TO HMKAKOro O0XAOS He
oyneT: kannu ucnapstca U obnako, Te-
nepb yxe rasosoe, 6yneT ABUratbcs
nanblie. Tak, ucnapssacb M KOHOEHCU-
pyscb cHoBa, o06nako MOXeT nepeme-
aTbCs Ha O4YeHb BoNbLUNE PACCTOSHUS,
no 2000 km. MNoatomy obnako, poaue-
Lieecs B OHOW CTpaHe, MOXET BbiNacTb
KWCNOTHBbIM OOXAEM B OPYron, KoTopasa
0OCTaTO4YHO gajneka OT MecTa 3arpss-
HeHusi. OTO 1 Ha3bIBAETCH TPaAHCrpaHuy-
HbIM MepeHocoM: obnako obpasyeTcs
roe-HMbynp B FepmaHuun, a BbinagaeT
Ha LWeeunio unn [aHuio, o6pasyetcs B
CLUA, a o3epa rnbHyTt B KaHage...

Ho BepHemcs Kk TomMy, kak obpasyeT-
ca obnako (ocHoBHas 4acTb 006s1akoB

pacrnonoxeHa B Tponocdepe, Ha BbICO-
Te 1—5 km). Mapbl BOAbLI NOAHUMAIOTCSA
BBEpX, B 06nacTb Bce 060nee HU3KUX
TemnepaTtyp (Temnepartypa C BbICOTOW
yMmeHbluaeTcs 6°C Ha KunomeTp), U no-
Hayany HeHaCbIWEHHbI BOOSHONM nap
HaBepxy CTAHOBUTCS HacCbIlWEeHHbIM. B
3TOM COCTOSIHUW OH OONXEH CKOHOEH-
cuUpoBaTbCs, TO €CTb MPEeBPaTUTbCH B
Kansal, HO 3TOr0 HE MPOUCXOAWUT, MO-
CKOJIbKY Kanfie HyXeH LEeHTP KOHOeHca-
unn. Hag noBepxHOCTbIO OKeaHa, Tam,
roe 6onblie Bcero n obpasyetcs obna-
KOB, LLEHTpPaMu KoHAeHcauuu cryxat
kpuctannukn conn (NaCl). OHn nosis-
NFI0TCA M3-3a TOro, YTo BeTep noaxea-
TbiIBA€T C MOBEPXHOCTM OKeaHa Kanau
MOPCKOW BOAbl, BbICYLUMBAET UX, N 00-
pasoBaBLUMECS KPUCTANIVKN CONMM NOA-
HUMaIOTCH BBEPX. A CONb — rnapodunb-
HOe CcoeanHeHue, Ha KOTOPOM OXOTHO
ocepaeT BOAa, TO €CTb KOHOEHCUPYET-
csa. Kanenbka ObICTPO pacTeT u 4yepes
NATb MUHYT yXXe gocTturaet pasmepa 10
MWKPOH. OTO YCTON4YMBBLIA pasmMep Cy-
LeCTBOBAHUSA BOAAHOM Kanan, U UMeH-
HO B 9TOM COCTOSIHUWN OHa XWMBET OKOJ0
yaca. Tak NpoMcxoguT Haj, OKeaHoM, B
MOPCKOW, UM Tak HadbiBaemMon OHO-
BON, aTmocdepe.

A ecnu obnaka o6pa3syloTcs Han WH-
OycTpuanbHOl 30HOM, To kanna obpa-
3yeTcsa Takxe, TONbKO LEeHTPaMM KOH-
JeHcaumm cnyxaT Apyrme aspo30JibHble
4acTUYKM, HaNpUMep okCcuapbl Xenesa un
MapraHua. Mx BbibpacbiBalOT B BO34YyX
MPOMbILLUNIEHHbIE NPEANPUATUS, Hanpu-
Mep TensoBble dNeKTPoCcTaHuum, pado-
Talowme Ha yrne unm masdyte. B Tonke
XenesoopraHn4yeckne n MapraHewuopra-
HUYecKne coeanHeHuns, KoTopble coaep-
Xanucb B yrne wunu HedTun, croparT 1
BblieTaloT B aTMocdepy B BUAE Npoka-
JIEHHBIX, MOJIHOCTBIO 0BE3BOXEHHbIX OK-
cnpoB. Takme npoKaneHHble OKCUAbI
ToXe rmapodUbHbLI U MO3TOMY ClyXaTt
LeHTpaMn KoHOeHcauum ans obnadHbIxX
Kanenb. BoT noyemy B goXae HaxoaaT
MOHbI Xenesa M mapraHua, npuyemMm B
[0CTaTOYHO OOMbLIMX KOHUEHTPALMAX
(no 10™* monb/n n 10°® monb/n cooT-
BETCTBEHHO). A €elle — WMOHbI Kanbuus,

TEXHOJIOrNA U NPUPOOA

MarHus, aMmmoHus. C aMMOHUEM MOHAT-
HO: pacTBopseTcd aTMOCHEPHbIN aMMU-
ak, n TeM ObICTpee, YeM Kucnee Kanss
(amMuak npu 9TOM npeBpawaeTcsa B
NH,"), a kanbumnii, Marini, KpemHmin —
4aCTMYKM NbIIN OTHACTM NPUPOOHOro, a
0T4aCTN aHTPOMOreHHOro NPoOuCxXoxXxae-
HUSA (Hanpumep, BbIOPOCHI LLEMEHTHbIX
3aBOAOB).

XUMMYECKUn peakTtop
B KaXao0n Kanne

Ecnn pacnonoxmTb KUCNOTbl MO Mepe
YMEHbLUEHNS UX COAEPXAHUSA B OOXAE-
BOW Karnne, TO Mbl MOJIy4MM TakoWn psaf:
cepHas, a3oTHada, MypaBbuHa4d, LaBe-
neBas M ykCycHas. VX KOHUEHTpauumn
OT/INYalOTCS MPUMEPHO B AECATb pa3s
npwn nepexone oT OAHOM KUCNOTbI K APY-
ron. bonbwe BCero B A0XAEBOW Kansne
cepHon kucnotbl. OTKyga Xe oHa Tam
GepeTcs, ecnu, Kak Mbl YNOMSHYNU
BbllLe, 3TO He MPOCTOE pacTBOPEHUE
cepHucToro rasa?

Hag noBepxHOCTbIO OKkeaHa, B GOHO-
BOM aTMocdepe, peanmadyioTca Lesblx
Tpn MexaHn3ma. OCHOBHOW MEXaHU3M,
no KOTOPOMY Haf okeaHOM obpa3syeTcs
cepHas KucnoTa, 3aKk/l4aeTcsa B OKUC-
JIEHUN CEPHUCTON KUCNOTbl NEPEKNCHIO
Boaopoaa. CepHucTtas kucnorta nonyda-
etca n3 SO,, a OH B CBOIO O4epelb 13
anmvetuncyneduaa (CH,),S, kotopblii
BblaenqaeTca npu Xm3aHenedaTelbHOCTU
opraHnamoB. [lepekncu Bogopoaa Hapg,
OKeaHOM TOXEe XBaTaeT, MOCKOJIbKYy OHa
rnoslydaeTcs nNpu oKMCNeHnn metaHa (OoH
noaHumaeTcs n3 60510T U PUCOBLIX MO-
ner, a NOTOM paBHOMEPHO pacnpene-
nsetcs no Bcen atmocdepe). CepHuc-
TblA Ta3 M MEpPekMcb PacTBOPSIOTCS B
Kanne, 1 B pesynbTaTe NpoucxoauT cne-
aywoulee:

80, + H,0, , - H"+ HSO, "
H,0,+HSO, + H" -~ H,0+S0O* + 2 H*

OTO aBTOKaTaNMTUYECKUIA npouecc,
Tak Kak nns ero nporekaHus HyxxeH H™,
KOTOPbIA MOJly4yaeTcs B 9TOW Xe peak-
umu.

Ho cepHasa kucnota mMoxeT 06paso-
BbiBaTbCA W B ras3oBon ¢ase. B aTon
peakunm y4acTByeT rfiaBHbI YUCTUJIb-
WuK atmocgepbl, CBOOOAHbLIA rMApO-
kcun —OH (ero B aTtmocdepe npumep-
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Ho 108 wTyk/cm®, n obpasyeTcs oH 6Gna-
rogaps 030HYy (CM. «XMMMUIO N XU3Hb»,
2000, Ne7): )

SO, + OH - SO,0H

SO,0H + O,arm - HO, + SO,

SO, +H,0, , - H,S0, ras

[a30Bble MOJIEKYNbI COEOAUNHSAIOTCH, WU
06pasylnTcs MUKPOKaNenbKn KOHLLEHT-
PVPOBAHHOWM CEPHOI KMCNOThl. JTa Ka-
nenbka MOXeT CTaTb LEHTPOM KOHOEH-
cauum, cnnutbcsa ¢ ob6navyHon kannen nnm
npopearnpoBaTtb C aMMWAKoOM U AaTb
KWCNbIA CEPHOKWUCABIA aMMOHWUN
(NH,HSO,), KOTOPbI TOXE MOXET ObiTb
LLEHTPOM KOHAEHCcaAUUN.

Ho cepHasl kmcnota MOXeT nonyyaTb-
csl elle 1 TpeTbMMm crnocobom — B pa-
CTBOpE, HO ONATb Xe ¢ nomouibto OH-
pagukana:

S0O,+ H,0 - H,S0, -~ H" + HSO,_"

OH + HSO,” - H,0 + SO, (uoH-pa-
AuKan), KOTOpbI cpasy NPpUCoeanHsAEeT-
Cs K Kcnopoay,

SQ37+ 02 - Sosi .

SO, + HSO,” - HSO,  + SO,

Peakumns uenHas, Tak kak obpasyercs
pagukan SO,”, KOTOPbLIA MOXeT CHOBa
pearmpoBaTb C KNCNOPOAOM, U T.A4. [1pas-
na, OJIHHOW uenu He noJlydaeTcs, no-
CKOJIbKY KOHLEHTPALMs CEPHUCTOM KUC-
JIOTbl B Karje Haj, okeaHoM HebosbLuast.

Momumo SO, B MOpcKoW kanne pa-
cTBopsieTca n dopmanbaerma, KoTopbli
Nnosy4aeTcs Mociie OKUCNEHUS MeTaHa
B aTmMocdepe. ObpasyeTcs rmapaTnpo-
BaHHag dopma dopmanbaernga; ero
KOHUEHTpauna B Kanne gaxe Bblille, 4em
CEPHUCTON KNCNOTbI, U OH TOXE pearun-
pyeT ¢ OH-pagukanom. B pesynbTaTe
psga peakumini nonyyaeTcs MypaBbuHas
kncnota HCOOH. Okucngasace, oHa naet
wasenesyto. OgHako, HECMOTPS Ha BECb
3TOT OyKeT peakuuii, KNCIOTHOCTb 00-
NlakoB MOPCKOM aTMocdepbl HebonbLLas
(pH penoko onyckaetcsa Huxe 5).

A 4TO Xe MpoucxoauT Haz MPOMbILL-
JNIeHHbIMU panioHamn? Bo-nepBbix, Tam
HamHoro 6onbiie SO,. Ecnv Hap nosepx-
HOCTbIO OKeaHa, B ¢pOHOBOW aTmocde-
pe, ero KonMyecTBa M3MepsIIOTC A0N4-
Mun ppb (ppb — u4ucno monekyn Ha
MUNAapn Monekyn Bosayxa), To B MH-
OycTpuanbHbIX palrioHax coaepxaHue
S0, moxet gocturate 100 ppb n paxe
Gonblie, TO ecTb B Thicayn pa3 60sib-
e, 4eM Hap okeaHoM. Ho camoe He-
NPUSATHOE TO, YTO HaA UHAYCTPUASbHbI-
MW parioHamu paboTaeT COBCEM Apy-
roi MexaHuamMm ob6pa3oBaHUa CepHOU
KUCNOTbI, KOTOPbI/A Mano 3aBUCUT OT
copepxaHua OH-pagukana. Mbl yxe
roBOPWAN, 4TO B Kamagx OOXASA Haxo-
OAT TakXke MOHbI Xenesa n mapradua. U
BOT 0OKa3asocCb (COrnacHo nocnegHum
paboTaM y4yeHbIX, 3aHMMAIOLLNXCSH XUMM-
en atmocodepsbl), 4TO HaA, NPOMbILLEH-
HbIMW panoHaMKn NMPOTEKAET HEe TOJbKO
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LLEeNHOM MPOLECC OKMUCNEHUS CEPHUC-
TOW KUCNOTbl B CEPHYIO, HO N KaTanu-
Tnyeckun. To eCTb MOHbLI Xenesa pa-
60TalT KaTtannM3aTopoM OKUCNEHUS
cyneduta, a Mn ewe n MHOrokpaTHo
yckopsieT 3ToT npouecc. MNpuyem aTtu
KaTann3aTopbl HACTONbKO aKTUBHbI, YTO
ponb OH-paavkana ctaHOBMTCS Mano-
3HA4YNMOM: .

[FeOH]** + HSO, - Fe** + H,0 + SO,

SO,  + 0O, - SO/

SO, + Fe? + H,0 — [FeOH]** +HSO,"

HSO,” + HSO,” + H* - 280, + 3H"*

SO, B CBOIO O4epenpb Ha4vHAET uen-
HYIO peakumio: )

SO,” + HSO,” -~ H SO, + SO,

SQsi+ 02 - Sosi .

SO, + HSO,” -~ HSO, + SO,

HSO,” — aHWoH HaACepHON KUCNOTbI
(kncnoTtbl Kapo).

Monyyaetca co4yeTaHue kaTanuTuye-
CKOrO W LLeMHOro npoLeccoB — LEnHo-
KaTanuTnyeckas peakuus. M ecnu Hag
OKeaHOM OKMUCIIEHME MPOUCXOAUT B OC-
HOBHOM pgHewm, korpa OH-papgukanos
MHOro, TO Haj 3arpsi3HEHHbIMW pario-
HaMW KaTanuTUYECKOE OKUCIIEHNE Cep-
HUCTOro rada uaeT C TOW Xe CKOpPOC-
ThiO U OHEM U HOYbIO.

O6naka, koTOpble 06pa3yloTCs B UH-
oycTpuanbHOW atmocdepe, MOryTt
mmeTtb pH=3. Kctatn, noyemy pH pox-
0EeBOW kanau ToNnbko 3, a He 2 U He 17
PacTBOPMMOCTb pasHbiXx BELLECTB B
BOJE CBfi3aHa C TeM, pearmpyloT OHU C
BOLOW unn HeT. Hanpumep, H,0, npo-
CTO pPacTBOPSETCH B Kanjne, He npeTtep-
nesas nameHeHun. A Bot SO, pacTso-
pseTca v npespauwaetca B H,S0O,, Ko-
Topas auccouumpyet Ha H* n HSO,™. A
Tak kak BELLEeCTBO NEepexoauT B Apyrue
xmmMmunyeckne ¢Gopmbl, ero pacTeopu-
MOCTb Pe3k0o BO3pacTaeT (pacTBopu-
MOCTb aMMmaka TOXe pe3ko Bo3pacTa-
€T, NoTomy 4TO OH nepexoant B NH,").
MoHATHO, 4TO YeM Bonblue KOHLEHTpa-
LM MOHOB BOAOPOAA B BOAE, TEM MEHb-
we OyneT pacteopATbes SO,, Tak Kak
paBHOBECUe guccounaumm n pacteope-
HUs OyneT CABWMHYTO BNEBO. TO eCTb
kanns obpasosanach, Habpana SO,
KoTOopbI copepxutca B Buge HSO,,
Havyanacb xMMuyeckas peakuus, pH ctan
yMeHblwaTbCs, ¥ pacTBopumMocTb SO,
cTana nagatb. [onyyaeTcs, 4to aTa pe-
akuns — caMOTOPMO3SLLLIAACS: OHa Ha-
YNHAETCH C OOHOW CKOPOCTbID U MAOET
NOTOM BCE Me[JIEHHEee U Me[JeHHee.
MoaToMy 3a 0AMH Yac, TO eCcTb 3a BCHO
CBOIO XW3Hb, Kanns ycrneraeT CHU3UTb
cBon pH Tonbko oo 3.

C a30THOW KMCNOTON, KOTOPYIO Haxo-
OAT B AOXAE, BCE ropasfo npoue, Tak
Kak oHa o6pasyeTcs B pe3dynbTaTe Npo-
CTOro pactesopeHusi. B atmocdepe ectb
npakTnyeckn Bce okmcnbl asota: NO,

NO,, N,O,, 13 KOTOpbIX 1 MoNy4aloTCs
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a3oTHaa M a3oTucTas KUCNOTbl. A30T-
Hble OKMCNbl NonagakT B atMocdepy B
peaynbTate CXuraHug yrng, HedTu,
rasa, masyTta u 6eH3uHa B OBuratensx
BHYTPEHHErO CropaHus.

Kak 0opoTbcs ¢ Kucnotom
B atmocdepe

[JaBHO yXe fCHO, 4TO €C/IN Mbl HE XO-
TUM NorybuTb oKpyXaloLyto cpeny, To
Hago 6opoTbcs ¢ BhiOpocamu SO,.
Kaxabin rog B atMocdepy nonagaet
okono 100 mnH. TOoHH SO,, npuyem
TONbKO TPETb MPUXOAUTCH Ha A0S0
npupodbl (7—8 MAH. TOHH/rog — wu3
BY/JIKAHOB; 6 MIIH. TOHH/rog — 13 ce-
poBoaopOaa, NpoaykTa FHUEHWUs opra-
Hunyeckmx macc; 15—-30 MNH. TOHH/rog, —
M3 gumetuncynbdupa), a ocrtanbHble
[Be TpeTun — 3T0 BbIGPOCHI MeTannyp-
TMYEeCKNX NpeanpuaTnii n, paboTtarLmx
Ha yrne n magyTte, TennosNeKTPOCTaH-
L.

C BbibpocamMu OeNCTBUTENbHO Hauva-
1 6OPOThCS B Pa3BUTbIX MHAYCTPUASb-
HbIX CTpaHax. [na 3TOro anekTpocTaH-
LMK ocHawaloT ckpybbepamu: npexne
yeMm BbIOpOCUTb ra3 B atmocdepy, B
ckpybbepe ero opolalT LLEe0YHOMN
BOOOW, COAEPXALLEN NOHbI Xenesa, 4To-
Obl NMPONCXOANNO YXe WM3BECTHOE HaMm
Katanutuyeckoe okmcneHue. lMpaeaa,
TakuMe yCTaHOBKM AOCTATOYHO AOPOrn —
CTOMMOCTb 3HEPTNN HA 3NEKTPOCTAHLM-
94X, OCHALWEHHbIX TaKUMWN O4YUCTUTENAMMU,
Bo3pocna Ha 30%. lMoatomy B Poccuu,
Kntae n B cTpaHax TpeTbero mupa
cKkpyb6b6epHble YCTAHOBKK MokKa He npu-
MEHSIOT.

Boo0bue, ana Poccun maclutabbl 3T0-
ro 6en,cmvm Bcerga 6bIJ'IVI He CTOJib
BEJINKN, BO BCSKOM Cllyyae, OO HenaB-
HEero BpemMeHu. Bo-nepBbix, y Hac or-
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poOMHas TeppuTopus, BO-BTOPbLIX, HA
Oylly HaceneHus Mbl MPOV3BOAUM FO-
pa3fno MeHblue aHepruun, dyem CLUA,
AHrAna vnu FepmaHug, n B-TPETbUX,
OOJBLUIMHCTBO HALUMX 3NEKTPOCTaHUuni
paboTano Ha rase, a ra3 He COOEPXUT
coeguHeHun cepbl. Ho BCkope cuTya-
LM MOXET M3MEHUTLCS KOPEHHbLIM 00-
pasom. MockonbKy NpoaaBaTb ra3 4ypes-
Bbl4alHO BbIFOAHO, a3NpoM pewmnn He
TpaTUTb €ro 3ps 1M NepeBecTn Tenno-
Bble CTaHuum Poccum € rasa Ha yronb.
Brnpoyem, paHO nan no3gHO 3TO BCe
paBHO npuwnock Obl coenaTb, Tak Kak
npu COBPEMEHHOM pacxofe 3anacos
rasa xBatuT Bcero Ha 60 neT, a yrnga Ha
600. Kazanocb Obl, 3aTess nepeBecTn
BCE CTaHUMW Ha yrofib 1 MasyT He TakK
yX 1 npocta — BeAb o6opynoBaHue
npucnocobNeHo MMeHHO nop ras. Ho
BCMOMHWAN, YTO B CBOE BPEMS Y4EHbIl
N.A.XvHT pa3paboTan Ae3nHTErpaLmoH-
HbIi U O4YEHb OKOHOMMYHbLIA METOn
npob6neHusa. YyeHoro nocagunm, a Mme-
To4 ocTancda. Bot m cobupatoTca no
3TOMy MeTony ApoOuTb yrosib U C BO-
OSHOM NyNbnon NpsAMOo NO TeEM Xe raso-
BbIM Tpyb6am nopaeatb B ropenky. Ko-
HEYHO, TeNNOTBOPHAs CNOCOOHOCTL Oy-
OEeT Huxe, HO 3aTo Gonblwnx nepege-
nok He notpebyeTcd. N BoT Torga o
KMCNOTHbIX Aoxaax B Poccun npuaetca
3agymaTbCs BCepbed, BeAb nepep rna-
3amu npumep Kutasi, B KOTOPOM Yyxe
MHOrga CTaHOBMUTCS TPYAHO AblaTh.

EcTb ewe oguH cnoco® 6opbObI C
BbIGPOCaMKM CEPHMUCTOrO rasa: ycoBep-
LIEHCTBOBATb CTOSALLME HA KaXO0W 3anek-
TPOCTaHUMM 3NeKTpocTaTn4eckne punbt-
pbl, KOTOPbIE YNaBANBAIOT Mblfib U3 BbIO-
pocoB. OTO, KOHEYHO, TOXe CTOUT ae-
HEr, HO 3HAYUTENbHO MEHbLUNX, YEM
CTPOUTENBLCTBO CKPYyOOEPHOWN yCTAHOB-
ku. CTaHumm 6yanyT BbiGpacbiBaTb MEHb-
e nblnv, coaepxallen okcuabl Xene-
3a M MapraHua, a 3HayuT, npouecc
OKUCNEHWNS B Kanfe NonaeT MeajieHHee,
1 [oxab He ByneT Tak 3akncnatecs. Ho
paHO WM no3gHo ckpybbepHble ycTa-
HOBKW BCE paBHO NpuAeTcs CcTpouTb. U
340ecb ecTb Hebonbllas Hagexpaa Ha
nomMouLb cocepenn. BcnomHnte npo
TpaHCrpaHW4yHbIlA NEPEHOC, U BaM CTa-
HET SICHO, 4TO NpobseMa 3TO BOBCE HE
OOHOW CTpaHbl.

Tpu Konnaka

CS Halwla naaHeTa HaxoAMTCsa non TPeMs aspOo30JibHbIMM Kona-
kamu. MNepBbili Konak — 3To 06s1iaka, PacnosoXeHbIe Ha BbICO-
Te 1-5 KM, O XMMUYECKOM COCTaBE KOTOPbIX pacCka3biBaeT 3Ta
cTaTbs.

Ho ecnu mbl nogHumemcsa Ha BbicoTy 10—15 kM, K rpaHuue
Tponocdepbl, TO TaM PacnoNOXeEH BTOPOM KOAMNaK, UM Tak Ha-
3blBAEMbI MHBEPCUOHHLIA C/ON. HYacTuykn aspol3onen asura-
I0OTCS CHU3Y BBEPX — OT BbICOKMX TeMnepaTyp K HU3KMM, a Ha
rpaHuue Tponocdepbl TemnepaTtypa AOCTUraeT CBOEro MWUHU-
MyMa M CHOBA Ha4yMHaAET MOBbIWATLCA. YaCTn4kn, NOAHABLUNCH
[0 3TOro YpPOBHS, OCTaHaBNMBAKOTCH, HakanamMBawTcs U obpa-
3YlOT MHBEPCUOHHLIN Cnon. Ero xmmmnyeckmnn coctaB [oCTaToOM-
HO pa3HOObOpa3eH: Si0,, okcnabl METANOB, MUKPOYACTHLLbI CaXN.
KOHUEeHTpaumsa 4acTuL, CYLLECTBEHHO HUXE, YEM B obnakax, no-
3TOMY [1a30M Mbl 3TOT CJ/IOM HE BUOUM.

Ecnu nogHaTbCcs ewe Bbiwe (13-26 kM), TO Mbl nonagem B
TPEeTUi aspo30JbHbIN Konnak, unn cnon tOHre. Pasmep vactul,

B 9TOM CJI0O€ O4Y€eHb
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Haa 3emen
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man, 0,1-0,3 muk-
POH, M KOHLEHTpa-
una Hebonblaa —
HECKOJIbKO 4acTul, B
1cmé. CocTouT 3TOT
c/ion n3 cynbdaTtoB
pasnnyHbIX MeTan-
JIOB U KOHLLEHTPU-
pPOBaHHOW CepHOM
kucnotbl (0o 70%
Bec). JTo arpec-
CUBHOE COMEepXWu-
Moe — pe3ynbTaTr

Cnovi KOHra

WHBEPCUOHHBIN Cr104

0eAaTesibHOCTN BYJI-
KaHOB, a MeXaH1U3M
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o6pa3oBaHNA KUC-
NNOThbl 30€eCb TOT Xe,
4TO U B ra3oBomn
daze. KucnotHbin
CNO cyuLecTBOBas

O6naka
>
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BCEraa, Ho OTKPbIIN
ero Tonbko B 1960

Ig N,wt/cm?
. »

1 10 roabl. Mpy MOLIHbIX
M3BEPXEHUAX BYII-
KaHOB, ByJIKaHUYeC-

KW nenen u rassbl,

N — yncno aspo30JibHbIX YacTuL
B KyOU4€CKOM CaHTUMETPE

conepxawme SO,
npo6buBaloT Tponochepy, CEPHUCTLIN ra3 He ycneeaeT npopea-
rupoBaTb ¢ OH—pagukanom, n 3TOT NPOLLECC MPOUCXOAUT B CTpa-
Tocdepe. Cno KOHre nrpaet o4eHb BaXHyl0 posb. MNocne mouy-
HbIX BYJIKAHNYECKNX N3BEPXKEHUI YMCO YaCTUL, B HEM YBENNYN-
BAEeTCs B pasbl, a BO3BPALLEHME K HOPMaNbHOMY COCTOSIHUIO 3a-
HUMaeT MHOrMe MecsiLpl U gaxe rogbl. A MOCKOJIbKY 3TOT CJIOM
[aeT BECOMbI BKJIaZ B pacCesiHMe COJIHEYHOW 3Hepruu, To cTa-
HOBUTCHA MOHATHO, no4emy rnocsie MOLUHbIX VISBep)KeHVIVI cpea-
HA9 TemnepaTtypa 3eMnn ymeHbliaetca Ha 1-2°C. Hanpumep, B
1815 romy ruraHTCKkOe M3BEpPXEHME BynkaHa Tambopa B NHOO-
HE3Mn NPUBENO K TOMY, 4TO 1816 roa BOLLEN B UCTOPUIO KakK «rOf,
06e3 neta» — B OTAENbHbIX paoHax EBponbl n CeBepHon Amepu-
KN NeTHAa Temneparypa HeogHokpaTHo nagana go —20° C. lNo-
rména noyTy TPeTbs YacTb ypoxas. Ho naxe Ha nopsnok 6onee
cnabble nssepxeHns (An-Yuyon B Mekcuke B 1982 rony) nena-
10T MOroAy Hernpeackasyemom.
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CTb B ApKTMKe yHMKaﬂbeIl;I apxunenar rnog Ha3BaHnem Hosas 3emns.

1 NPaeaa
O HEeNn Xe

Ero noy4tn Teicsi4EKMIOMETPOBAsI Ayra ycTpemuiachb BAObL MepuanaHa
k CesepHomy nontocy. 3ananHelie 6epera Hosoui 3emnn ombiBatoTcs bapeHuesBbiM
MOpeM, a BOCTOYHbIe — Kapckum. V1 BCs OHa, BMecTe ¢ OCTPOBOM Baviray,
npeactasaseT cobovi npoaokeHne Ypaabckoro xpebra, 3aHumasi norpaHu4Hoe
nosnoxeHne mexay Espornoii v Asueri. Yepes Becb apxunenar npoxoamt
BoZOpasfenbHblli xpebeT, cABUHYTbIN K ero 3anagHomy, 6apeHLeBoMopckomy, bepery.
bnarogapsi crapaHusiM HenoOPOCOBECTHbIX XYPHa/INCTOB, HUKOrAa He roceLjaBLunX
apxunenar, cnasa y HoBoi 3eman HbiH4Ye aypHas. W s xoten Obl noAenNTbCS
C yutatensiMu Tem, YTO MHe yAasiochb y3HaTb 3a MsiTb 9KCNEANLMNOHHbLIX CE30HOB,
KOTOpble 51 MPOBEJ Ha OCTPOBax B Ka4ecTBe y4yacTHuKa MOPCKOV apKTu4eckos
komMmnnekcHou akcneauumn (MAK3) Unctutyta Hacneans Munkynstypsl PO v PAH

Kycoukun uctopum

[nqa esponenueB HoBytlo 3emto OTKPbI-
nn B 1594 roay ronnaHackue mopenna-
BaTenn, BeAoMble 3HaMeHUTbIM Bunne-
MoM BapeHuem. lMbiTasgsCb NPONOXUTb
MopCKoW NyTb 13 EBponbl B Knutar, oHn
npeanpuHanu B koHue XVI Beka Tpu ak-
cneanummn, MapLlipyTbl KOTOPbIX MPOX0-
ounn BOoonb 6eperoB, OMbIBAEMbIX BO-
namn CeepHoro JlegoBuTtoro okeaHa.
Ha cka3o4Ho 6orathii BocTok eBponeit-
Lbl TaK 1 HE nonanun, 3aTo A0OCTUTNIN He-
3HaKOMbIX 3eMeflb, rae 6bi1o nsobunme
MOPCKOro 3Beps, pbibbl U NTULbI. [po-
MbILASNN 30eCb MOHEMHOTY NIULWb pyC-
ckne nomopsbl ga HeHupl. MM-To HoBas
3emna 6blna XOpoLo N3BECTHA U PaHb-
we. 3a 6oraTble gapbl 3Banv ee Nomo-
pbl nackoBo — Matka, MaTouka.
MHOro BekOB [1B2 OrPOMHbIX OCTPO-
Ba Hoow 3emnu, IOxHbIN 1 CeBepHbIiA,
pasfefieHHble y3kuM nponmeom Martou-
knH LLap, npuBnekann BHUMaHuWe ny-
TelWweCTBEHHNKOB, uUccnenoBaTenen,
npombiCNOBUKOB-3BepoboeB. Ho no
BTOPON MOJSIOBUHBLI XIX CTONETUS OHU
ocTaBanMcb HeobuTaemMbiMU. Jlnib B
1870-x ropax 34ecb MOSBUINCL He-
GonblUMe HEHeLKMe CTAHOBULLA; FOCY-
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[AapCTBO peLunno, 4YTo 9TU yAaNieHHbIe
OT UMBUAM3ALUN 3EMIU HYXHO «3ac-
Ton6uth» 3a Poccuein, n nepecenuno
clofia HeHueB M3 ApxaHrenbCkKOm ry-
OepHUN. N XOT9 XU3Hb Ha OCTPOBAX
Oblfla CypoOBOM, MHOIMe MNOCENEHLbI
NMOCTENEHHO NMPUBLIKNIN cynTaTh HoBYylO
3emnio cBOUM poaHbiM AOMOM. OHu

3emMne

Kanaoupat
ONONOrMYecKnx Hayk

H.B.Bexos

OpaHckne ocTposa *
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MpoMbICNIOBbIE MYHKTbI

IIpomsicaosoe xo3aiicmeo
Hoeoii 3emau ¢ 1930-x 2odax
Kaiipot

|
|
J HAa4 nmu4yvem
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bazape
i Opanckux

i ocmpoeoe

3aroTaBnMBann cano, XuUp U LWKYpbl,
cobupanu aiua un raradnii nyx, noBu-
nn pbiby, cObiBas NPOMLICIIOBYIO MPO-
OYKUMIO Ha MaTepuk.

Takonm NOpsSLOK BELLEN COXpaHancs
B MOYTU HEU3MEHHOM BMAOE NMPUMEPHO
TpW YeTBEPTU Beka, HO OblSl Pe3Ko Ha-
pyweH B 1954 ropy, koraa Ha Hoeol



3emne Havyanocb co3paHue oTeve-
CTBEHHOr0 MCMbITaTENIbHOrO MOMUroHa
09 aTOMHOro opyxusa. Bce HeMHoro-
YMCNIEHHOE HaceneHue apxunenara,
okono 450 yenoBek, BbIBE3NM Ha Ma-
Tepuk 1 Ha ocTpos Banray. B ctonuuy
HoBoin 3emnu — nocenok benyuwba
l'yba — npuwnu BoeHHble. OHM MocCT-
pounn Ha 3anagHom nobepexbe KOx-
Horo n CeBepHOro OCTPOBOB CUCTEMY
McnblTaTeNbHbIX MAOWAA0K, Habnwaa-
TeNbHbIX MYHKTOB, AOPOTr U APYrux
0O6bEKTOB, HEOOXOOAUMbIX A5 MpoBe-
LEeHVs B3PbIBOB 1 U3YYEHUS UX Nocnen-
cTBUIA. PernoH cpasdy xe cpenancs
CeKpeTHbIM 06BEKTOM, 30HON, Kyaa
Bbe3[ rpaxaaHckum nuuam 6bin 3an-
pewieH. YTo Tam genanocb M 4to CTa-
10 C YHUKanbHOM npuponon Hoson
3emnun, octaBanoCb TalHOWN.

A pas Tak, TO cTann poxaaTbCs Crny-
XW, oouH yxacHee pgpyroro. OcobeH-
HOro Hakana o6cTtaHoBka BOKpyr HoBoli
3emnn pocturna Ha pybexe 1980-x un
1990-x ropoB. azeTbl 1 XypHanbl 3a-
NecTpenn 3aronoBkamu: «YKpaaeHHbIN
apxunenar», «<OTpaboTaHHbIE ropbl, OT-
paBneHHble OyxTbi», «B npuuene BMK»,
«Obny4yeHHble cyabObl» 1 T.0. Mexnay-
HapoaHoe coobuiectBo, GREENPEACE
n akonorn 3abunu Tpesory. Hoeyio
3emnio CTanu cumTaTh rNaBHbIM UCTOY-
HMKOM PaAMOaKTUBHOIO 3arpsi3HeHUs
CEBEpPHOro nonyLiapus, a HeraTUBHbIE
M3MEHEHUS, MPOUCXOAALLME B MPUPOL-
HbIX cucTeMax 3anagHon ApKTuku, Te-
nepb HanNpsMyio CBA3bIBaNN C NOoCnes-
CTBUAMUN UCMbITAHUN. A Mexay Tem
HUKTO M3 NOAEN, KTO BOJIbHO WU He-
BOJIbHO HarHeTtan 0OCTAHOBKY W cesn
NaHuKy, Ha CamMOM [ene TONKOM Huye-
ro He 3Han — Befb OHW HUKOrga He
ObiBann Ha Hosoln 3emne. A Te, KTO
Tam cnyxun u pabortan, npaBay cka-
3aTb He Mornu: ux pabota 6Gblna cek-
peTHOoN.

Moe 3HakOMCTBO
¢ Hoesow 3emnein

B nepBbili pad nonacTtb Ha HoByto 3em-
N0 MHe nocyacTameunock B 1994 ropay.
K aTtomy BpemeHu g yxe 6onee 20 net
3aHUMasncsa n3y4eHmnem NpupPoaHbIX 3KO-

Ilo6epexcve
3aauea Meaxuil

cuctem CeBepa, no6biBan Ha Konbckom
nonyocTtpose u benom mope, B Marno-
3eMenbCkon n bonbluesemMenbCckom TyH-
npax, Ha lMonapHom Ypane, YykoTke u
KomaHpopckux ocTtpoBax. [lonacte Ha
HoByto 3emMnto MHe, eCTECTBEHHO, OYEHb
xoTenocb. Ho mHTepec mHTepecom, a
HEKOTOPYIO TPEBOry WCMbITbIBAN: BeAb
13 ras3eTHblX NyOGnvkauuMii 1 Tenenepe-
a4y 4 3Has, 4YTO TaM Obl1 U ocTaeTcs
MCMblTaTeNbHbIA MOMINTOH.

M BOT NETOM Ha 9KCNEeONLNOHHOM CYa-
He 13 MypMaHcka Mbl MOCETUIN He-
CKONbKO To4ek Ha nobepexne CeBepHO-
ro n OxHoro octposos Hosoi 3emnn.
YpoBeHb paamaLmm U3Mepsiiv NoBCOAY;
[03MMETPUCTOB Y HAc ObINO ABA — OAUH
C NonuroHa, a gpyrom n3 Mocksbl, He-
3aBUCUMbIN 3KkcnepT. HO He 3Tu cBe-
OEeHUsl MHTepecoBann y4aCTHMKOB 9KC-
neaMuum B NepBylo ovepedb. Mbl co-
Oupann konnekumn 6eCcno3BOHOYHbIX
XMBOTHBIX BO BHYTPEHHMX BOJOEMAX ap-
xunenara u repbapuini BbICLUMX pacTe-
HUIA, NOBUMM TPbI3YHOB, M3y4yanu reo-
MOPDONOrno CyLLM N NPUOPEXHON Ya-
cTn Mopsl. HTepecoBanuck Takxe NaH-
awadTHbiMM ocobeHHocTaMU HoBoM
3emnun, ctapanucb HaMTU NAMATHUKU
MCTOPUMN OCBOEHUS apxunenara.

B nocnepywouwme rogbl 9 nobbiBan Ha
HoBoi 3emne eule yeTbipe pasa. Mol
noceTuanm MecTa, CBSI3aHHble C nyTe-
wecTtBnamMmun Bunnema bapeHua, pario-
Hbl NMpPEeXHelr MNPOMbICIOBON OeATelb-
HOCTU, OpPOLLUEHHbIE HblHE MONAPHbIE
CTaHUMN N €ONHCTBEHHbIA Ha apxune-
nare >xwunon nocenok benyubs yba.
B 1996 rony BmecTe ¢ konneramm u
BOEHHOCYXaLVMW NOUFOHA MHe Mo-
CYaCTNUBUNOCH MPUHATbL yyacTue B
nepsomM GecnpuMEpPHOM, MOYTU ThICS-
4eKMIOMETPOBOM, NOXOLE Ha BE3EX0-
nax no KOXXHOMY OCTPOBY, KOTOPbIA Mbl
nepeceknn ABaXApl.

3a nNaTb Ce30HOB MOJEBbIX PABOT Ha
OCTpOBax § MOMYy4YMs MOJSIHOE MpPeacTaB-
JNleHne 0 TOM, 4YTO Xe 3TO Takoe — Ho-
Bas 3emna. A Kpome TOro, B mepumon,
Kkorga wna obpaboTka MOMeBbIX MaTte-
pvanoB, MHE MPULLNOCb BHUMATENbHO
NpoYnNTaTh COTHU HAy4HbIX U NyGAMLMC-
TUYECKMX CTaTel, ra3eTHbIX U XypHasb-
HbIX 3aMETOK HauYMHas C CepeayrHbl NPo-

TEXHOJIOrNA U NPUPOAA

wnoro Beka v oo koHua 1930-x ronos.
M nocTeneHHO cTana BbIPUCOBLIBATLCSA
00beKTMBHAA KapTuHaA, MHOrga HEeoXu-
JaHHaga Jaxe 019 MeHs camMoro.

Mpupopa Hosou 3emnun

OKOono 4YeTBEPTU COBPEMEHHON MoLLa-
an Hoeoli 3emMnn NokpbITO NnegHuKamMmu.
OHun nexaT B OCHOBHOM Ha CeBepHOM
ocTpoBe. Kak un Ypan, ropHble xpe0bThbl
HoBol 3emnn He O4YeHb BbICOKME (HE
6onee 1547 MeTpOB Haf, yPOBHEM MOPS),
Oa 1 CNoXeHbl OHW TeMn Xe ApeBHUMU
nopogamu: rpaHuTamu, amabaszamm, om-
opuTamu, KBapuuTamu, cCrlaHuamu, na-
BECTHAKAMU M NecYaHUKamu.

EcTtecTBeHHasa nctopusa apxmnenara
HeoTaennuma oT rnobanbHbIX reosiorn-
YECKUX N KNMMaTMYECKMX NMPOLLECCOB,
MPONCXOANBLUMX B CEBEPHOM NoJyLla-
pUM Ha NPOTSAXEHUN MOCNEOHNX COTEH
Toicay neT. CoBpeMeHHbIN penbed oc-
TpoBOB chopmMMpoBaNCTd B nepuoabl
HeJaBHUX onepeHeHun, korga u Ho-
Bas 3emns, 1 Bce ApkTuyeckoe nobde-
pexbe MaTepuka Ha Lenble Tbicsye-
neTns okasbiBanuCb Mo CNOeM fnbaa
TONLWMNHOW B HECKOJIbKO COTEH METPOB.
OTn onepeHeHns nepemexanucb no-
TEeNJeHnaMn Knumarta, Mope TO HacTy-
rnano Ha OCTpoBa, TO BHOBb OTCTyna-
10 OT HUX.

[Mpouecchbl, NPOUCXOANBLUME B pai-
OHe Hoeown 3emnun B Ty anoxy, Npogon-
XalTcs 1 celtyac: bepera apxunenara
NOAHNUMAIOTCH N MEHSIOT CBOU O4Yep-
TaHUg, MPUYEM MO FE0IOTNYECKUM
MEpKaM CKOPOCTb WX MOOHATUSA AO-
BOJIbHO BbiCOKa. KnumaT TOXe MeHs-
etcqa. B nocnegHue HECKONbKO cTOne-
TUIA NegHUKN cTanu TasTb akTUBHEE, U
NOCTENeHHO OTCTYNUAN B ryOb CyLIW.

PazHoob6pa3eH u Gorat pacTuUTesb-
HbIi MOKPOB apxunenara. ToAbKO LBET-
KOBbIX 34ecb HangeHo 6onee 240 Bu-
[0oB. A Befb eCcTb ele MxX1 U nuwan-
HUKNM — Ha Hosoi 3emne pacTeTt no
HECKOJIbKY COTEH BMAOB U TEX, U ApY-
rux. BcTpevatoTcs gaxe rpubbl.

Ho camoe uHTepecHoe — 3TO Bce-
Taku XMBOTHbIN Mup Hoeonm 3emnn. Bo
MHOrOM OH MPOCTO yHuWKaneH. Begb
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Ilepsoe noceaenue
na Hoeoii 3emae —
. cmanoguuje
Maavte Kapmaxyant

Toaranouvt ompasxcarom
Hanaoenue

Oenozo meoseos,

1597 e.

MMEHHO Ha HoBon 3emne pacnonoxe-
Hbl CaMble KPYMNHble B CEBEPHOM MOJy-
Liapum KOJIOHMM MOPCKUX BOAOMaBa-
owmx nTuy. KonnyecTtso kanp n yaek-
MOEBOK, FHe3[ALNXCA Ha OTBECHbIX
ckanax, UCYUCNSAETCH COTHAMMU ThiCAY.
Ha ocTtpoBax obutaeT nonynauus Au-
KO0 CEBEpHOro OfeHsl, BblAeneHHOro
B 0COObIli, HOBO3EMeNbCKNUI NoaBUA-
n3on4ar.

B Bopax, ombiBalOWMX apxunenar,
COXpaHWICcs MOPX, 34eCb MHOMO TiO-
neHein. la n dayHa pbld6 npeacrTaBns-
€T HEeCOMHEHHbI uHTepec Oas crneun-
annucTtoB. HoBas 3emna — camblii ce-
BEPHbIN N caMbll KpynHbIi B EBpone
OCTPOBHOI y4acTOK eCTeCTBEHHOro
apeana rofbua, LEHHON NPOMbIC/IOBOM
pbIObI, KOTOPYIO MHOrOA Ha3biBaKOT MO-
NEpHbIM nococem. Ero Hepectunuuwa
[0oXoOsT ax Ao 76 napannenu, Ao wn-
poTbl 3anuea Pycckasa aBaHb Ha Ce-
BEPHOM OCTpPOBE.

HoBo3emenbckue NPOMbICIbI

BoratcTBOo 1, rnaBHoe, HeobblyaHoe
pa3Hoobpasuve dayHbl coenano Koraa-
To HoByio 3emnio naniobeHHbIM OXOT-
HNYbE-MPOMBIC/IOBBIM PANOHOM HE TOJb-
KO AN MOMOPOB, HO W ONS Xutenemn
Bcein CesepHoii EBponbl. bonee natu-
COT neT 34ecb 6unn KMTOB, KallanoToB,
Oenbix MeaBenen, TIoneHel, MOpXen.
OneHb, necey, 1 nNTUua ToXe ObiNn
ob6bekTamMu OXoTbl.
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3umosve 3xcnedunuu

o i ~ B. Bapenua
=iy 6 Jleoanou Tasanu

[o Hauyana XIX Beka 3Beps Oo06bIBa-
N B 9TUX Kpasx MpemmMyLiLecTBEHHO
pycckue, HO CO BPEMEHEM XenaloLmx
MOOXOTUTLCHA Ha Aaneknx CeBepHbIX
OCTpOBax CTaHOBWJIOCb Bce Oosblue.
Ecnu B XVI B. n3 Konbckoro 3annea Ha
npombicibl K HoBor 3emne yxoamno no
30 cypnos B roa, 1o B XVl B. nx yncno
pocturano nHoii pas yxe 300 u 60-
nee. bes nobblun He BO3BPALLANOCh HU
OOHO CYAHO: Ha Kaxaoro apTenblinka
npuxogmunocek go 120 ToneHen n no
COTHE Mopxen. ExerogHo Ha ocTpo-
Bax HoBoln 3emnn goObiBan HECKOJb-
KO pgecatkoB 6enbix mensenen. Ynosbl
rosbla Toxe OblN CONUAHBIMU, U3bI-
mMann ero ToHHamu. A ¢ 1830-x no
1860-e roagbl 3TK ynoBbl AOCTUIAN U
BOBCE HEBEPOSATHbIX pa3MepoB: Ha
MaTepuk BbiBO3unu 6onee 80 TOHH
LLEeHHOWN pbiObl 32 CE30H.

OXOTHMYbE-NPOMbIC/IOBLIE PECYPCHI
apxunenara UCnbITbiBasn 3HAYNTESbHbIE
Harpysku, cTasBlUve Oas Npupoabl BOB-
ce HenocunbHbIMK, korga B 1860-e roabl
clofa MPOHMKIM HOopBeXLUbl. 3anagHble
Gepera Hosoin 3emnn 3a ce3oH noce-
wann 0o 90 HopBeXCKMX LWXYH, a B Kap-
ckoe Mope mnpoHukano ao 60 knutoboii-
HbIX CyO0B. TOJIbKO M3 OAHOro Hebosb-
Loro ropogka Ha cesepe Hopserum Nam-
mepdecTta B 1870 roay BbIlWAO Kk HoBOM
3emne 62 cygHa ¢ obuieli YACNeHHoC-
Tbto KomaHpg, 480 yenosek. M Takoe no-
NioxeHne gen coxpaHsnacb 6onee 50
net. daxe B 20-e rogpl XX B. BO BpeEMS

3Bep0o0OOIiHbIX KaMMnaHWii B paiioHe oc-
TpoBoB ckannueanucb no 100 n 6onee
CynoB, nMpuyem OOJIbLUIMHCTBO U3 HUX
OblNM MHOCTPAHHBLIMN.

Lanekne n HebesonacHble nyTelle-
ctBus kK Hoson 3emne mn B Kapckoe
MOp€e He MPOCTO OKynaJinCb — OHU
naBanu KonoccanbHyl npubbiib. B
Havane XIX ctonetusa komaHga ogHOro
HOPBEXCKOro cyaHa morna aobbiTe A0
TbiCA4M MOpXer 3a 12 4acoB OXOThbl.
Kaxpas wxyHa, BO3BpalaBllascs K
Geperam Hopseruun, nmena Ha 60pTy
OKOJIO COTHW YBUTbIX MOpPXen, He-
CKOJIbKO [OEeCSATKOB LUKyp Oenbix Mepn-
Begen. Yto xe kacaetca 604YEK C Xu-
POM 1 LUKYP MOPCKOro 3Bepst — Tione-
HEN, Hepnbl, MOPCKOro 3anua, To TyT
cyeT wen Ha Thicaun. KutoB-HapBanos
3abuBanu gecaTkamu, 3BepuHoe caso
BbIBO3UMAN AecaTkaMu TOHH. C NTuYb-
1nx 6a3zapoB nabiMann 4o 3 MUIIMOHOB
Auy, B rOA4, a Neryamwmin raradymm nyx
BbIBO3UNKM ¢ HoBOW 3emMnu coTHAMU
kunorpammoB. Kpome TOro, otnasnm-
BaNn mMeaBexaT U MONoAbIX MOPXEN,
KOTOPbIX XMBbIMWU OocTaBnsnm B Hop-
Beruto. Takme o6beMbI MpoMbicia Oblnn
HeconocTaBUMbl C TEM, YTO MO O0-
ObITb 3aecb 30—40 HeHL.EeB-OXOTHUKOB,
obocHoBaBLIMXCA Ha Hoson 3emne.

Tonbko B 1930-x rogax Poccun yapa-
JIOCb MpeKkpaTuTb HalecTBMEe WHOCT-
paHLueB B CBOW TeppuTopuanbHble
BoAabl. Ho akocuctemam Hoso 3emnum
3TO noHavany ocoboro obneryeHms He
NMPUHECIO: UX NPOA0IKaNM 3KCnayaTn-
poBaTb euwe Gonee 20 net. B 1930-
1950-x rogax Hawmn OXOTHUKK OTCTpe-
NMBanM Ha OCTpoBax A0 MOJYMWUINO-
Ha MTUL, 32 OXOTHUYUI CE30H, cobu-
panu 0KoSIo MosiyTopa TOHH raraybero
nyxa, oa n cbop auL, ocTaBascs npu-
MEpPHO Ha TOM Xe YpPOBHE, 4TO U B
1920-e roabl. He ocobeHHO cokpaTusi-
Ccsl 1 NMPoMbICen MOPCKOro 3Beps: Tio-



JIeHsl, Hepnbl, MOPCKOro 3aiua, Mop-
xa, 6enyxu. ApTenblnkm n paboTHU-
KM MONSIPHbIX CTaHUWI coaBanv B 3a-
rOTKOHTOPbLI A0 3 ThICAY LLIKYP eXerog-
HO. A ewe — 10-40 T xupa, 10-50 1
coneHoro ronbua, 20-70 T — Tpeckuy;
NPOMBILLNANM Necua, oTCTpenmeanu no
25-50 6enbix megsenen n No oaHON—
OBe COTHU oneHen. benbix mepBexart
OoTNaBAMBaNu Ans UMPKOB U 300CaA0B.

Bce Teuert, BCce nameHsetcs

Ha nepsbint B3rngg npupoaa Hosoin 3em-
JI1 ocTanachb TOl Xe, YTO U CTONeTus Ha-
3a/; NEeOHUKN U CHEXHUKMN, XPYCTaslbHO-
npo3payHble pyybn U pekn. KopoTkum
apKTUYECKMM JIETOM TYHAPA, KakK U npex-
[, NOKPbIBAETCHA APKMM KOBPOM KaMHe-
NNOMOK, CUHIKOXWN, KOJTOKOJIbYNKOB, NOTU-
KOB M npumyn. Ha ntuybmx 6asapax —
rOMOH M KPWUKM MOEBOK, BYPromMuUCTPOB
M Karnp. B Tuxmx 3anmBax BblHbIpUBAOT
13 BOAbl NOOOMNBITHLIE HEPIbI.

TOYHO Takylo Xe MANIIMYECKYID Kap-
TVHY Habogany 30echb NyTelwecTBeHHN-
KM NpoLwnbiXx BEKOB. HO nepBoe Bnevar-
JIEHME He COBCEM BepHO. Ha camom pene
NepeMeH xBaTaeT, N MHOIME N3 HUX CBS-
3aHbl, YBbl, C OEATENILHOCTLIO YEN0OBEKA.

Tak, MOCKOBCKMI FNSLMOON, AOKTOP
reorpaduyecknx Hayk B.C.KopsakuH
YCTaAHOBWJ, YTO 3a nocnegHue crtone-
TS pa3mepbl MOKPOBHOMO ONIEAEHEHUS
Ha HoBoli 3emne 3aMeTHO cokpaTu-
nuce. BoT Tonbko ogmH npumep. B
1594 ropy askcnegmumsa Bunnema ba-
peHua oTkpbina bonbwon JlegaHon
Mbic. 3a BbICTyn 6epera, BbloaloWmMii-
CS1 HA HECKOJIbKO METPOB B MOpE, Npun-
HANWN 93blK NegHuka, Cnon3wnin Ha
Boay. Cenyac OT HEro yXe HUYero He
ocTanochb, ga U cam neaHuk oTcTynun
B rnybb cywin. OCHOBHYIO MPUYUHY UC-
cnepoBaTeslb BUOMT B Pe3KOM rnobasb-
HOM MOTEMNJIEHNM KIMMaTa N yBenmye-

HUN «NAapPHUKOBOro addekTa», CBA3AH-
HOMO C NPOrPEeCCUPYIOLLM aHTPOMOreH-
HbIM BO34ENCTBMEM. BnaxHocTb BO3Ay-
xa B ApPKTUKE CHWXAETCs, a 9TO NPUBO-
OUT K TOMY, 4YTO cHera Ha HoBoi 3em-
Ne BbiNafaeT MEHbLLUE, YEM PaHblLUe, U,
cnenoBaTeNibHO, MOKPOBHbLIE NEOHUKN
TaloT ObICTpee, YEM HapacTaloT.
Bonblon yuepb HaHec YenoBek oc-
TPOBHbLIM MOMNYNAAUMAM NTUL, U MIEKO-
nutaowmx. NepBon XepTBON apKTU-
yecknx 3BepoboeB cTan Mopx. ViMeH-
HO pagu LLeHHEeNLEero Mop>XoBOro Kiibl-
Ka — «pblObero 3yba» (OH CNyYXWJ Cbl-
pbeM 015 KOCTOPE3HbIX paboT), LUKyp
M cana v xoaunu nomopsbl Ha Hosyio
3emnto. Mop>XOBLIV NPOMbICEN cymTan-
csl y HUMX ocobo noyeTHbIM. B 3anag-
HON APKTWUKE OH MOYTWU MOBCEMECTHO
cowen Ha HeT K koHuy XVIII — Havany
XIX BB., a B nepBoOn nososuHe XX CTO-
NeTusl elle COXpaHsBLUMECS OCTaTKu
HOBO3EMENLCKOW MONynaunmM mMopxa
efBa He Jobunn OTeYEeCTBEHHbIE 3BE-
po6ou. OHM mncrnonb3oBanu CynoBoOM
NpPOMbICEN, OAWH M3 CaMbIX BapBapc-
KX cnoco6oB A006bI4M MOPCKOro 3Be-
ps. N3 pyxeln cTpensanu He TOonbkO B
XWBOTHbIX, PACMNONOXMBLUMXCSH Ha Oe-
pery, HO 1 B TEX, KOTOpbIE NnaBann B
BOAE WIN OTAbIXanu Ha nbauHax. Ha
OOpT cydHa ynaBanoCb MOAHATH MpU
aTom Tonbko 40-60 % 3Bepeli, ocTanb-
Hble NPOCTO TOHyAU. Jlnwb B 40-X ro-
[ax, Koraa MopxX CTan «LWTY4YHbIM» 3BE-
peM, ero noOblvy NpU3HaNM HepeHTa-
OenbHOWM 1 HaKOHEL, NpeKpaTuIn.
BTopon xepTtBon ctan roney. K
1870-m rogam ero ynoBbl pe3ko yna-
nm, a cama pbiba namenbyana. d10 n
HEYAWUBUTENBHO: MHOrO NeT rofbua
NOBUNN, NeperopaxuBasl yCTbeBblE
Y4aCTKM OOHUX U TEX Xe pek CrJoLl-
HbIM 3260poM unun ceTamu. MNMpu Takom
cnoco6e 1oBa MOXHO W3bIMaTb MOYTU
100% npoxonHoi pbibbl. OCTPOBHbIE

Oxoma na mopceil
Ha Opanckux
ocmpoeax, 1594 e.

nonynauun, obutarlwme B
APKTUYECKUX YCNOBUAX, rae
kopmoBas 6as3a GepgHa, a
TEMIMbl POCTA U PA3MHOXEHNSA
HU3KWN, He ycrnesanu ObICTPO
BOCCTAHaBNMBATLCA U TEM
camMblM MOKPbIBaTb YyObijb.
OO6bIYHBIMKU CTaNM cUTyauuu,
KOrga nocrie yoaqyHoro ans pbibakoB
Ce30Ha YJI0Bbl PE3KO CHMXANIUCh Ha 2—
3 rona, a koe-rae aobbiya pbibbl U BOB-
Cce npuoCcTaHaBnMBanach.

3a ronbuom B 1920-1930-x romax
HacTan yepepn 6enoro meaBefs, nec-
La, ceBepHoro onexs. NocnegHun no-
cTpagan 6onblie Bcex: B KoHue XIX
Beka MOronoBbe OJIEHbEr0 CTaga Ha-
cuntbiBano 20 Thicsy ocobeir, a K nsa-
TngecatbelM rogam XX cTtoneTtusd no
npoctopam 900-KnnoOMeTpPOBOro apxm-
nenara 6pPoAMIN BCEro HECKOJIbKO Ae-
CATKOB XMBOTHbIX. HOBO3emMenbckue
OXOTHUKM 3a6UNN TPEBOrYy CMLLIKOM
nosaHo. B 1928 roay oHn obpaTtunucek
K OpraHam BflacTu ¢ npocbOoil 3anpe-
TUTb 320011 ONeHeN Ha NATb NeT, u Ta-
Kas Mepa OelcTBUTENbHO Oblna BBe-
[eHa Ha Bceun TeppuTopuu apxunena-
ra. Ho Hn 3a naTb, HM 3a OecaTb NneT
nonynauuns OfIeEHs He BOCCTAHOBUACH,
a XUWBOTHbIE, KOTOPbIX MPUBO3UIN C
Konbckoro nonyoctpoBa U OCTpoOBa
Konryes, Ha HoBoli 3emne He npuxu-
nncb. B oTnmMyme OT MECTHbIX OJIEHEN,
HOBOCE/bl 0KA3a/IMCh U3HEXEHHBIMU 1
rménn 3umon ot 6eckopmMuLbl.

K cepeaonHe—koHuy XX crtonetud
YMEHbLUMMACh YNCEHHOCTb TEX BUAOB
NTYL, KOTOPbIX paHee A06bIBaNM Ha OCT-
poBax B MPOMBbILLMIEHHbIX MacliTadax. U
BMHOBATbl B 9TOM HE TOJIbKO OXOTHUKM.
Bce 3T NTuLbl — aKTUBHbIE MUTPAHTbI U
yNeTalT Ha 3MMOBKY B KOxHyio EBpony,
CpeansemHomopbe 1 Ha ceBep AdpuKK.
Ha Hmx ckasanacb OeATenbHOCTb Yeno-
BEKa B MeCTax 3MMOBOK W Ha MyTsX Npo-
neTa: yxyalmnace cpega obutaHus, cta-
N0 MeHblUue kopMa. W BOT YMCNEHHOCTb
TOJICTOKJIIOBOW Kalpbl CHU3MNACh B NATb
pas gaxe Ha camblx 61arononyyHbIX NTu-
ybMx Gazapax, a koe-rae oHa ynana v B
ngectu pa3. Cokpartunacb YMCIEHHOCTb
rar 0ObIKHOBEHHOW, YEPHOWN Kasapku U
6enonoboro rycs.
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BoeHHble —
9TO He Bceraa mnjaoxo

BoTt yxe 6Gonblwe 40 neTt Ha ocTpoBax
HoBoin 3emnu, KpoMe BOEHHbIX, HUKOIO
HeT. VIHTepecHO, Kak Xe 3TO oTpa3su-
N0Cb Ha npupoae apxunenara?

MepBoe, 4TO OBpocaeTcsa B rnasa, —
Ha OCTpoBax Mano necua. 9TO XOPO-
Lo, U BOT NOYEMY.

B 80-x rogax XIX Beka pycckuit nu-
catenb 1 nytewecTtBeHHuk K.[.Hocu-
noB, HabnogaBLWWIA OCEHHNE U 3UMHNE
MUrpaLnn XMBOTHbLIX, ONUCbIBas, Kak
necupbl «"noteknn" B okTabpe mecsaue
1887 ropa no 3anagHomy 6epery Ho-
BOM 3emMnu, No HanpaB/IEHUID K CeBe-
py. MepeceneHne ux nNpoaonxanochb
NBE HeOenu; B 9T0 BPEMS ThICAYU UX
"npoTteknn”, No4YTM He OCTaHaBIMBa-
S1ICb, BCE B OJHY U Ty X€ CTOPOHY, AHEM
M Oaxe Ho4yblo». OTOT McchnegoBaTesb
oTMeTun Ha Hoso 3emne n cBoeob-
pa3Hble pekopabl MNI0A0BUTOCTM Mec-
ua: 15-17 u paxe 20 OeTeHbliwEN.
K.H.Hocnnoe 06bsaCHAN CTONb HEBEPO-
ATHblE pa3mepbl npunioga obunvem
Kopma.

[eno B TOM, 4TO B palioHax NIeTHero
MpoMbICNia OXOTHUKMU COTHAMMK Opoca-
nn Tywm 6enyx, ¢ KOTOpbIX OHWU coapa-
NN WKYPbI U XUpP. 30eCb-TO U cKanam-

BaMCb necubl — Bedb noan dakTu-
yeckn obecneymBanm UM «uU CTON, WU
nom». XMBOTHbIE XWX B 3aMep3LUnxX
Tylwax: OHW BbIrpbI3ann MOPOXEHOE
Msico Benyx v genanu B Hem Hopbl. Kak
B TakMX YCNOBUSAX He OblTb CTONb daH-
TacTU4eCckon NNOAOBUTOCTU, MYCTb
naxe u nokanbHon?

C npekpatieHnem 38ep0obOHbIX NPO-
MbICNTOB M30bITOK MULLM 3aKOHYUIICS.
Mecuam NPUXOANTCS XUTb TOSIbKO TEM,
4TO maeT npupoaa. Tenepb OHU BbIHYX-
[EeHbl pbiCKaTb MOBCIOAY B MoMckax na-
nanu: noadupatT BbIOPOLLIEHHYKD Ha
Oeper pbiOy, ynaBLIMX CO CKan U pas-
OMBLUMXCHA NTEHUOB, BOPYIOT Ahua U3
rHesn v NoBAT NeMMuHros. M BOT nec-
uoBas nonynauma Ha Hoson 3emne
npuilina HakoHel, B CBOE eCTEeCTBEeH-
HOe, HopMasbHOe cocTosiHue. 3Oechb,

Packonku ocmamkos
3umoevs Cageol
Jlowxuna ¢ ycmoe
pexu Casunoii,

1996 a.

Yuacmuuxu MAK?D-96
Ha movice Bumneeckozo
¢ 602amviM y.1060M 20.1bU06

Moparcosoe aexncouue
Ha Opanckux ocmposax, 1998 e.

Kak U B ApYyrux parioHax ApKTuku, ob-
pasoBanca oepuunT NULKM, 4YTO 9BNGA-
eTcs, CTPOro roBops, NPUPOAHON OCO-
OEHHOCTbIO BCEN0 CEBEPHOr0 pervoxa.
OTOT eCTeCTBEHHbI PaKTOp pe3ko or-
paHnyun pasMmep NoToMmcTea 1, Cnepo-
BaTE€NbHO, YMC/IEHHOCTb MECL,0BOro
HaceneHus.

BoeHHbI pexum 6naronpusTHO no-
BV HA COCTOSIHME MNOMNyNAUUiA MHO-
rMX MPOMBbIC/IOBbIX XMUBOTHbIX. Ha nep-
BbI B3rNs4 9TO KaXETCs napagokcarnb-
HbiM: Begb 75% Tepputopun Cywm u
aKBaTOpPUM BOKPYr OCTPOBOB BXOASAT B
COCTaB UCNbITATENBHOIO NoanroHa. Ho
nocfie CpaBHEHUS COBPEMEHHbIX OaH-
HbiXx ¢ MaTepuanamm 1870-1930-x ro-
[0B, KOTOPbIE 5 MOYEPNHYN U3 nutepa-
TYPHbIX N apPXMBHbIX UCTOYHNKOB, Y MEHS
HE OCTasloCb COMHEHMU B TOM, 4TO Cel-
yac nonynaumMn aTtnaHTUYeckKoro rofb-
ua, atnaHTMyeckoro mMopxa, 6enoro
MeLBeAs N HOBO3EMENIbCKOIO CEBEPHO-
ro ONleHsl HaxomaTcs B Gnaronosly4HoMm
COCTOSIHUMN. DTUX XNBOTHbIX TEMNEPb TaK-
Xe MHoro, kak n 200 net Haszag.

Yxe kK koHuy 1970-x roooB YMCNEH-
HOCTb CEBEPHOrO OJIEHS Ha apxunena-
re ygenmymnace oo 10 Tbicay ocobel,
N OanbHENWNNn PoCT ero norosoBbs
npononxaetca. B 1994 rogy mMbl MHO-
ro pas Habnwpanm He TONbKO OAMHOY-
HbIX XMBOTHbIX, HO W TPYMMbl N3 TPEX—
NaTy ONEHEen, KOTopble nepennbiBanu



C OJHOro OCTPOBa Ha APYroi 4yepes
nponue MatoukuH Wap. OAMHOYHbIX
XMBOTHbIX Mbl PEFUCTPMPOBANN BNIOTh
0o mbica XenaHud, a Boobuwe-To cTa-
[a, HacuyMTblBaloLWMe OT NATU 40 TPUA-
uatu ronoe, ctanu Ha Hosoi 3emne
OObIYHBbIM SABJIEHNEM.

B 1996 roay, BO Bpemsl nyTeLlecTBus
Ha Be34exonax, Mbl MOCeTUNM ny4yime
npombicnoBble pekn Kapckoro nobepe-
Xbs HoBoli 3emnn — peku CaBuHy u
ABpoCKMOBa, a TakXke HEeCKONIbKO pe-
yyllek nomMenbye. 30ecCb B HalM CETU
nonagancs rosneu, secom o 1,5-2 «kr.
Bonee Toro, Ham goBenock Habnw4aTh
KapTWHbI, O4YEHb HaMoOMMWHaBLIME Te,
KOTOpblE YyBUAVLIbL pa3Be 4To Ha Yy-
KoTke, Kamuatke nnn Ansacke: meaBe-
OV NOBUNU NAYWMX HA HEPECT PbIOUH.
Pa3Huua Oblna TONbKO B TOM, YTO Ha
HoBol1 3emne BMeCTo N0COCeNn — ronb-
Uubl, @ NOBAT UX He Oypble, a 6enble
MeaBean. Hawe npucyTtcTBue KX He
ocobeHHO cmyllano: nodutenn nona-
KOMUTbLCS BKYCHOW pPbIGKOM C MKPOU
[axe BbITaCKMBANM HallM CETU N yro-
WaamMcb NPSMO M3 HUX.

B 1998 romy, noGbiBaB Ha ceBepe
apxunenara, Mbl HawaM HECKONbKO
MOPXOBbIX NEX0OULL, BKIOYAa U TO, HTO
OTKpbIIM B KOHUe XVI Beka ronnaHac-
kne mopennasatenu. B 1594 roay BbI-
caguBLWINCL Ha ogHOM M3 OpaHCKux
OCTpOBOB, eBponerubl Hacuntann 200
XMBOTHbIX, KOTOPbIE Nexanu Ha npu-
OpEeXHbIX KaMHAX UNX NnaBann Ha MeJ-
KoBoabe y Bepera. Kak v ronnanaupl,
Mbl MOCETUIM 3TN OCTPOBA B aBrycTe.
M BoT 400 neT cnycTs Hawa akcneam-
umMsa obHapyxmna MoOpXen Ha TOM Xe
ocTtpoBe. Ho camoe nopasutenbHoe,
4TO UX 3aechk 6bI0 198, TO ecTb Npak-
TUYECKN CTOJNIbKO Xe, CKOJIbKO U YeTbl-
pe cTonetns Hasang!

B BapeHueBoM Mope, y 3anagHoro
Oepera apxunenara, Mbl BCTpe4yanu
3TUX XMBOTHbLIX B 3anuBax MBaHoBa,
MHocTpaHueBa, AHHbl, Menkoro. A Ha
Oepery 3annea Pycckas NaBaHb, B Oyx-
Te MukuToBa, Hawnn gaxe Hebonblloe
nexoéuuie, yCTPOEHHOE MOpPXaMW Ha
rasieYHMKoOBOM nasxe, cpeam OpoLUeH-
HOW 34eCb BOEHHOW TEXHUKMU.

Jlosywka na 6eao20 medeeosn
Ha Kapckom nobepeiicve
FOxcnozo0 ocmposa, 1996 ..

A rpe xe paguauusa?

OpHako ynTtaTtenen, HaBepHoe, Bonblue
BCEro MHTEPECYET BOMPOC: @ YTO Xe pa-
avaumns v nocnencTBus S4epHbIX B3Pbl-
BOB? Takue mMaTtepuanbl, coObpaHHble B
pesynbTaTe MHOroneTHel paboTbl Ha
apxunenare, y Hac ToXe MMeloTcs.

Kak yxe rosopuiiocb B CaMOM Hava-
e, YPOBEHb pagvaumn Mbl U3MepsSun
B KaXAOW TOuke, roe npoBOAUAU UC-
cnenoBaHusa. AHann3vpoBanu MNouYBY,
repb6apHbie cO6opbl, NPOOLI BOAbI 1 BOA-
HbIX OPraHM3MOB, BbIOPOLLUEHHbIE HA
Oeper mopckue Bogopocnu. He obo-
LAY BHUMAHNEM HU OepeBSHHbIE dpar-
MEHTbI NMPEAMETOB MPOMbIC/IOBOrO XO-
391CTBA, HU NMOCTPONKN, HU Oaxe ap-
Xe0N0rmMyeckne Haxonkm nu3 packorok.
CamMoe rnaBHOE, YTO Mbl YCTAHOBUIIN:
YPOBEHb pagnaumm B OGONbLUIMHCTBE
Toyek LleHTpanbHOro nonuroHa P® un
3a ero npegenamu HUXe, YeM B UHbIX
parioHax MOCKBbI.

Yutatenb MOXET He NOBEPUTL. «A Kak
Xe NOCneacTBUSA HECKONbKUX AECATKOB
B3PbIBOB, B TOM 4uC/le BO3QYLUHOrO,
caMoro MOLLHOro B MUpe, KOTOPbIA
npoussenn Ha Hoeon 3emne B 1961
rogy?» — CAPOCUT OH. Mbl 1 caMu He-
[oymeBanu no 3TOMy MOBOAY.

Cutyaumua nposcHunacb He cpasy.
[oTOBS K Me4yatnm o4epeHOM TOM TPy-
noe MAKQ, a9 no3HakoMuNCca C yxe
MOYTEHHbLIM YENIOBEKOM, MOJIKOBHUKOM
3anaca B.A.TumodeeBbiM, 0gHUM U3
NepBbIX UCMbITATENEN OTEYECTBEHHOIO
aToOMHOro opyxunsa Ha Hoson 3emne. U3
€ero pacckasa 9 y3Han, 4to, paboTtas B
1994 rogy Ha 6epery rybol MuTtiowmn-
Xa, Mbl HAaXOOWNINCb B KakUX-HUOYyOb
10-15 kmnomeTpax OoT TOro MecTa, Haf,
KOTOpPbIM B30pBanu «cynepbomby» B
atMmocdepe. YOMBAEHUIO MOEMY He
OblNO Npenena: Mbl HE 3aMETUNU HU-
KakMX U3MEHEHUI B NMPUPOAHbLIX KOM-
nnekcax — Te Xe MNpo3payHble pyybW,
Te Xe BWUAbl PACTEHUN U MHOXECTBO
nTul. HO 4yyTb NO3Xe 9 NO3HAKOMUNCH
C KHUromn, roe ony6amkoBaHbl BOCMOMU-
HaHusa C.M.KynukoBa, 0gHOro n3 yyac-
THUKOB WCMbITAHUIA TeX NeT, a Takke C
3amMeTKamMu APYrmx yY4eHbIX-aTOMLLMKOB.

TEXHOJIOrNa U NPUPOOA

Oka3sbIBaeTCs, BOEHHbIE CNeumanmcTbl 1
METEOopPOSIorn Tak paccyuTanm Bpems
«Y», 4yTO BCE MPOAYKTbl B3PbIBA «YLUN»
B aTMocodepy. JlokanbHOro BbinageHus
ocagkoB Ha Hoeon 3emne He Obino.

Euwie B 60-x rogax ucnbitaHUs nepe-
HeCnn nopa, 3emMiio, B 3KCnepumeHTasb-
Hble LWaxTbl, @ NOTOM WU COBCEM Mpe-
Kpatunu. Ho kaxnabli ron, paboTHUKK
rnosiuroHa no eauHblM MeToamkam 00-
cnenylwT TeppuUtopumn, 3aTPOHYTble
npexHumu ucnbiTaHnamm. O6beKThl
3TOr0 MOHUTOPUHIra — BCE KJ/OYEBbIE
KOMMOHEHTbI 9KOCUCTEM: pbiba, NTULA,
ONleHU, MOX, TPaBAHUCTbLIN MOKPOB,
rnoysa, Boga un T. A. Matepuanbl uc-
cnepoBaHuUi NyGnanKyOTCS B OTKPbLITOM
neyaTtu.

Mocenok benywbs MNyba, UEHTP HO-
BO3EMEeNIbCKOr0 UCMbITaTeNIbHOro Nomn-
roHa, aTto TunuyHblA ana Cesepa no-
Cenok: AByX-, TpPex- U MATUITaXHble
nooma (61104HbIE M KMPAWYHBIE), Mara-
3UWHbI, WKona, 60NbHULA, NONUKIUHU-
Ka, noyta. 34ecb XUBYT clyxauine
LleHTpanbHOro nonnroHa — C CeMbs-
MU U OeTbMU. B mMecTHOM poaaome
MOSIBNISIIOTCS Ha CBET BCE HOBbIE XUTe-
nn nocenka. Jliogu, KOTopble 3HAKOT O
pagmauun Boobuie n Ha Hosoii 3emne
B 4aCTHOCTM Gonblue nobdoro M3 Hac,
He 604TCHa nyckaTb 34ecb rnybokue
KOPHW. He nyywunin nn 9TO OTBET Ha
BOMPOC O pagmaummn?

KOHe4HO, eCcTb 3aKpbITble TOYKM, Kyaa
1 ceilyac [oCTyn orpaHuydeH gaxe ons
BOEHHOCHYXallux. DTO npexne BCero
HebONbLIOM MO Naowaan pamoH rybbl
YepHoln Ha KOxHOM ocTpoBe, rae Obin
npon3BeneH eanHCTBEHHbI Ha HoBom
3emMne HaABOAHbIV B3pbIB. Bbicokuii
YPOBEHb paguaumm COXpaHseTcs Tam
[0 CuX nop, 1 3a 9TUM pPaioHOM BeayT
TWaTeNbHbIA KOHTPONb, PErynspHo
oueHMBas Lenbli KOMMNEeKC napamet-
poB. Ho 3TO BCe-Takm 4acTHOCTb.

OyeHb Hapelcb, YTO MHe yaanochb
pa3BeaTb x0T Obl 4acTb MUEPOB, OK-
pyxatowmx Hoeyto 3emnio, 1 4TO OHa
ctana 6nmxe W MOHATHEE YuTaTensam
«XUMNUN N XKN3HWU>.
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BecHovi npoLunoro roga s HexaaHHO-HeragaHHoO
roJ1y4U NMPUrnalleHne rnoceTUTb CaBHbIN
rosnaHackuii ropog AMcrepaam, B 3HaMeHUTOM
YHUBEPCUTETE KOTOPOIro B KOHLIE OKTSOPS AOJIXHA
Obls1a COCTOSATbCS MATasl ABYXrOANYHas
mexayHapoaHas koHpepeHumns «ObLyecTsa
Hay4HbIX nccaegoBaHuii» (Society for Scientific
Exploration — SSE), nocssiLieHHas
HeopToaokcanbHou Hayke (Unorthodox Science) —
ee rpoLIoMy, HacTosLemy v byayLiemy.

Mnoabi 34paBoro ckenTtmuuama

..Mocne rurantckoro asponopta Ckunon (54 Tep-
MuMHanal), oT KOTOPOro HeEMNPEPbLIBHO OTbE3XANN N K
KOTOPOMY HEMPEPBLIBHO MOABLE3XANMN MaLUVHbI C NPU-
NeTaBWUMU N yNeTaBWUMK naccaxmpamm, cam Am-
cTepaamM nopasui MeHsl MOYTU MOJIHbIM OTCYTCTBU-
eM [BUXYLLEerocs aBTOoTpaHcnopTa: nojasnsiolee
OONbLUMHCTBO MallUH ObINO NPUNAapKOBaHO B nepe-
yiKkax, a no LeHTpasbHbIM yanLam, no cneumanbHbiM
[OPOXKaM, JIMXO M HENPEpPbIBHO 3BEHHA, HOCUIUCH,
Bpoae Obl He obpallas BHUMAHUS HA CTONb Xe LlyC-
Tpble TpamBau, 6ecyMcneHHble BenocCuneanucTbl —
BMIOTb A0 6abynek n genynek BecbMa NMOYTEHHOro
BO3pacTa.

Y4yacTHUKOB KOHdEpeHUUn perncrtpmpoBann Ha
BTOPOM 3Taxe kade, pacnonoxXeHHOro psaom C ro-
CTUHULEN, BNM3 yHMBEpCcUTEeTa, 3aHMMAIOLLEro Le-
Nbli KBapTan. Ha nepBom aTaxe, 3aHATOM amMmCcTep-
[0aMCKO MONoAexblo, — Ton4yes, WyM, ram, AbiM
KOPOMBIC/IOM, Jaxe CTpalwHO BOWTU. Ha BTOpON
3Tax, B OaHKETHbIA 3af, BeAET HEMNpuBbIYHASA ANS
pOCCUsAHMHA KpyTas NeCTHULA C Y3EHbKMMW CTYMNEeHb-
KaMu, Ha KOTOpbIX efle yMelaeTcs Hora, U NnofHu-
MaelllbCs HaBepX YyTb JIN Ha YeTBepeHbkax. Henpu-
BbIYHOW A1 poccusiHMHA Oblna 1 HedpopmasnbHasa 00-
cTaHoBka B GaHKeTHOM 3ase, rge npoucxoauna pe-
rmcTpauns, — OTMETUBLUNCHL Y MUMbIX AEBYLLEK U MO-
Ny4ynB MHPOPMaLMOHHbIE MaTepuanbl, NpubbiBLIME
TYT X€ YyCaXMBalUCb 3@ CTOJIMKAMW CO CTakaHamu
nuea (UM pIoMKaMmn 4ero nokpenye) n 3HaKOMUINCh
Apyr ¢ Apyrom.

CTONb Xe HENpUBBLIYHO HEMPUHYXOEHHOM (HO CO-
BEPLIEHHO Tpe3Boli) Gbina o6cTaHOBKA M BO BPeEMSs
KoHdepeHunn, B paboTe KOTOPOI NPUHMMANO yyac-
Tne okono 100 yyeHbix n3 HupoepnaHoos, FrepmaHuu,
Anrnun, CLUA, Kanagpl, dnoHunun, Poccum mn Kntasa
(FoHkoHr), coenaBlwmx okono 30 coobLleHuii o pe-
3ynbTaTtax CBOMX HEOPTOLOKCAJIbHbIX NCCIeN0BaHUNA.
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B.E.XXBupo6nuc

OkasbiBaeTcsl, Npu AMCTEPLAMCKOM
YHUBepcuTeTe cyuiectryeT «O6LWECTBO
ckenTukoB» (The Skeptical Society), une-
Hbl KOTOPOro, BECbMa YBaXaeMbl€ N KBa-
NMOULMPOBAHHbIE YYeHble, TLATENbHO
CnepsT 3a TEM, HTO NPOUCXOAUT 3a pam-
KamMu TPaanLUMOHHOMK, OPTOAOKCAasbHOMN
Haykn. OTHOCSCb JOCTATOYHO KPUTUYEC-
KN KO BCEM HeoObl4HbIM COOOLLEHUSAM,
roNfiaHACKME CKEMTUKU TEM HEe MeHee
MCMNOBEAYIOT NMPUHLMMN HAy4YHOro niopa-
nuama. Cmbicn 9TON [esdATeNbHOCTU Oo-
CTaTO4YHO MPOCT W MparmMaTuyeH: pasBe
MOXHO 6e3anennaumMoHHO YTBEpPXAaTb,
4YTO B HAyKe yXe HEBO3MOXHO OTKPbITb
HMYEro npuHuunuanbHO HoBOro? Benb
TOYHO Tak Xe Kal3anoCb He TOJIbkO BO
BpemeHa HbloToHa, HO 1 B KoHLEe XIX Beka,
HakaHyHe OTKPbITUS KBAHTOBOW MEXaHu-
KU N TEOPUN OTHOCUTENBHOCTU.

BoT ang Toro, 4To6bl C BOAOV HE BbIM-
necHyTb 1 pebeHka, SSE perynsipHo,
Kaxzable ABa roga, NPOBOAUT MeXAyHa-
poaHble KoHpepeHuun n napaet B CLUA
exekBapTanbHbIA XypHan, «Journal of
Scientific Exploration», rnaBHbIin peaak-
TOp KOTOpOro, noktop bepHappn Xanuw,
Bo3rnasnget KanndopHUNCKNIA MHCTU-
TYT GU3NKM 1N acTPoPU3nKN.

LleHTp AMmcTtepgama:

34echb Mo y3KUM ysnoykam
XoAAT TOANbl Hapoja, e3asT
TpamBau, aBTOOYCHI,
Besiocuneabl, HO aBToOMoOuei
noyTu He BUAHO

Benocunen — He pOCKOLUb,
a cpencTBO nepesBuUXEeHUs

PEMOPTAX

3aragoyHbin apPekT
Kazumupa

[MonyynB BECHOW MO 3/IEKTPOHHOW MO-
yTe nepsByl MHPOpPMaUUIO O Nporpam-
Me KOoHdepeHunn SSE, meHa Gonee
BCEr0 3auMHTPUroBasno TO, YTO OHa AON-
XHa Oblna OTKPbIBATLCH A0KIALOM HU-
nepnaHgckoro ¢ounsuka Kasummupa (3ato
He nm4, a damunma — H.B.G. Casimir)
«O npupope Bakyyma», OTKPbIBLUEFO
YOMBUTENbHBIN 3P dEKT, Ha3BaHHbIN €ro
VIMEHEM.

Kasnmup npepnckasan cBon adpdekT
B KOHLe 40-X, korga ewie Tonbko Hava-
Nla co34aBaTbCH KBAHTOBAs 3JIEKTPOLAN-
HamMmuka, U KBaHTOBag Teopus nNons —
TO eCTb KBaHTOBas Teopust GrU3n4yecko-
ro Bakyyma. OKCNEepUMEHTanbHO ad-
dekT Kasnmumpa o6HapyXunm nuib 0KO-
5o 20 net cnycTda. O HEM Ha cnyxy 3Ha-
0T BCE Cepbe3Hble 0TeyeCTBEHHbIE Pu-
3UKN-TEOPETUKN, HO HAWTU TOYHbIE
CCbINIKM Ha opurnHanbHble paboTel Ka-
3uMuMpa 1 ero nocnenosatenein MHe He
yAanocb — roBOPSAT, YTO OHM €CTb B
OJHOM 13 cbopHMKoB «KBaHTOBas TeO-
pus Nons B UCKPUBNEHHOM MNPOCTPaH-
CTBE-BPEMEHMN» MOCKOBCKOIro n3gartersb-
ctBa «Mup» cepeaunHbl 80-x, koraa ro-
HEHWS Ha WHAKOMBbICIME (B TOM 4uMcChe 1
Hay4yHOe) HeCKoJIbko ocnabnn. Ho go cux
nop HW B OOHOM HaweMm y4yebHuke du-
3UKM WX CMIPaBOYHMKE Aaxe YyNnoMuHa-
HUs 006 aToM addekTe HeT. Co3aaBanochb
BrneyaTneHve, 6yato Kaaummp — Bblay-
MaHHbIN MEepPCOHax, BPOAE POCCUN-
ckoro nutepatopa Koabmbl [pyTkoBa
nnu dppaHLy3ckoro maremaTtuka Hukons
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Bypb6akun, a ero apdekT npeacrasnaeT
cob60i cBOe0Opa3Hylo Hay4YHYD MUCTU-
durkaumio.

W BOpyr BbigcHaeTcs, 4To Kasummnp —
peanbHas NNYHOCTL!

YBbI, HE OXNB NPUMEPHO nosroga oo
naTton KoHgpepeHumn SSE, B mae npo-
wnoro roga, Kasumunp ckoHyancs, n o6
ero apdekTe pacckasan A-p Xanw.
OkasbiBaeTcs, addpekt Kazmmupa —
noka 4To eAMHCTBEHHbII AOCTOBEPHbIN
dakT, Korga He3pMbI, HO BE3AECYLUNIA
dun3nyeckunii Bakyym nposisnsiet cedsa B
MaKpOCKOMNYECKOM SBIEHUU.

CornacHo opTOAOKCaNibHOW Hayke,
peanbHOe CyLlecTBOBaHME UINYECKO-
ro BakyymMa MOXHO OOHapyXuTb NULb B
BUPTYasibHbIX ABJIEHUAX MUKpOMUpA —
Hanpumep, NOA06HbIX TYHHENMPOBAHMIO,
Korga npu renneBbix TeMnepaTypax ya-
CTUUbI Kak Obl HNOTKYAa BepyT SHepPruio,
HEOOXOAUMYI0 UM AN NMPeonofieHns
noTeHUManbHbix 6apbepos. Ho npu aTom
3aKOH COXpaHeHUs1 He HapyllaeTcsl, Tak
Kak 4acTuLbl TNLWb Ha HEYNOBMMOE (TOY-
Hee, HEM3MEePMMOE) MrHOBEHbE Kak Obl
B3aiMbl 6epyT aHepruo y Grusnyeckoro
BakyyMma W, NpeonosieB NpensaTcTene (Ha-
npumep, BakyyMHbI MPOMEXYTOK B TYH-
HEJIbHOM MUKPOCKOME), TYT Xe OTAalT
ee obpaTHo. M po cux nop cuuTaetcs,
4YTO MCNONb30BaTb 3Ty TEOPETUYECKM
6eCckoHe4YHO BOoJIbLLYKD SHEepPruo B nones-
HbIX LLeNsiX HEBO3MOXHO: €€ Henb3s 3a-
cTaBuUTb paboTaTb NOA0OHO, CKaxem,
3Heprun atoma.

A BOT addekT Kagnmumpa 3aknioyaeT-
Cf B TOM, 4YTO HyneBble (TO €CTb Npu-
paBHMBaAeEMble K HYJ0) GaykTyauum
3Heprum Gr3nyYeckoro Bakyyma crnocob-
Hbl MOPOXAAaTb HMKAK HE NPEAYCMOTPEH-
Hbl€ TPAANLMNOHHON GU3UKON MaKPOCKO-
nUyeckme B3aMMOLENCTBUSA, BbIHYXAa-
lowme NpUTArMBaTbCs APYr K Apyry nse
ONM3KO PaCMNONOXEHHbIE MeAHble nna-
CTUHKWN. Hynesble GnykTyaunm anekTpo-
MarHMUTHOro nons Gu3n4yeckoro Bakyy-
Ma npeacTaBnsaT coOon «Benblit Lym»,
TO €CTb B UX CMEKTPEe BCE 4aCTOTbl — OT
Hyns 00 BGECKOHEYHOCTU — COBEpPLUEH-
HO pPaBHOMPaBHbI, HECYT PaBHYI0 SHEP-
rmio. Ho Mexany mMmegHbiMy naacCTuHKa-
MU COEKTP HyneBbIX PpAyKTyauuin mcka-
XaeTcsd, U B HEM OCTalTCs NULb BOJ-
Hbl, OJIMHbl KOTOPbIX MEHbLUE LUIMPUHBI
3a3opa Mexay nnacTuHkamu. B pesynb-
TaTe BO3HMKAET CWJla BHELLIHEro AaBse-
HWA, BblHY>XAawowWwaa naaCcTUHK1 nputa-
rmBaTbCs APYr K APyry gaxe npu oObly-
HOWM TemnepaTtype.

OpnHako ecnu ABa Tena npuTArMBaioT-
C APYr K Opyry C Kakon-T1o namepwu-
MOV CUMol, TO OHWU CNocoOHbI COBEp-
watb 1 BrofiHe peanbHyto pabdoTy. Ko-
HEeYHO, 4TOoObl pPas3BeECTU MAACTUHKMU
BPO3b, NPUAOETCHA 3aTpaTuTb Ty Xe ca-
MYIO SHEPrui0 — 3aKOH ee COXpaHeHus
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He 003BONINTENBHO HapyLwwaTtb gaxe eu-
3n4yeckomMy Bakyymy. Ho addekt Kasn-
Mupa npepctaBnser coboil He BUPTY-
aNibHbIM, @ BMOJIHE peasibHbi NPOLECC,
Korga Gusnyecknii Bakyym npepgocTas-
NseT HaM 3Hepruio Ha nboe, CKob
yrogHo 6osblloe (a He Ha HeM3MepMMOo
Manoe) Bpems, U noaToMy 3TON 3Hep-
rmen MOXHO, B MPUHLMNE, BOCMNOSb30-
BaTbCs MO COGCTBEHHOMY YCMOTPEHMIO.

To ecTb co3paeTcs BnedvatTneHune, oyan-
TO MMEHHO He [0 KOHUA U3YYEHHbIMU
cBoricTBamMn GpU3NYECKOro Bakyyma wu
0Cc0OEHHOCTAMU ero B3anMoaencTBus ¢
BELWecTBOM (B 4aCTHOCTW, Aaxe C Be-
WEeCTBOM rOJIOBHOrO Mo3ral!) MOXHO
0OBACHUTL MPUYNHY HEKOTOPBLIX ABME-
HUN, KaXYLLNXCS 3aragoyHbiMn, HEB3U-
pas Ha MHOXECTBO 9KCMNEPUMEHTOB,
BMOJIHE KOPPEKTHO BbINOJIHEHHbIX 3a ABa
nocnegoHnX OecatuneTund. ﬂ,OCTaTO‘-IHO
HaNMOMHUTb O 3HAMEHUTLIX U Bpoae Obl
YCMELHbIX ONbITax MO MbICIEHHOMY yn-
paBneHuto cny4vyarHbiMKU Npoueccamm
(Me4yTa nocetuTenen kasmHo!) u coob-
LEeHNsIX 0 iKoBbl yCrNewHOM OCYLLeCcTB-
NIEHUN «XONOJHOro» SAEPHOro CUHTE3a
(koTopbI, 0gHaKO, 0COB0 CKEMTUYECKN
HaACTPOEHHbIE YyYeHble 00 CUX Nop a3-
BUTENbHO Ha3biBalOT He cold fusion, a
confusion).

To eCTb ecnn B HEKOTOPbIX Cly4yaax
dn3n4ecknin Bakyym AOENCTBUTENBbHO
MOXET CNY>XUTb UCTOYHMKOM CBOOOAHOW
3Heprun, o 4em n ropoput adpdekT Ka-
31MKMpPa, TO NPUHUMANANbLHbLIA 3anpeT Ha
MHOIrme TanHCTBeHHbIe aBJIEHUdA Npupo-

Obl NPNOETCA CHATb. B Hayke BCe, 4TO
He 3anpeLeHo, paspeLleHo.

deHomeH
npodeccopa LWHonga

C CumoHOM 3OnbeBuyem LWHonem —
OOHUM N3 Yy4aCTHUKOB amMCTepLaMCKOMn
TYCOBKW, npodeccopom kadenpbl 6mo-
dun3unkn pusnyeckoro dpakynoteta Moc-
KOBCKOIro yHnBepcuTeTa 1 3aBeaylomnm
nabopartopuein B NywmMHCKOM NHCTUTY-
Te TEOPETUYECKOW N SKCNEPUMEHTasb-
Hon Buodunsnkm PAH — a9 3HakoMm no-
YT YEeTBEPTb BEKA U HE COMHEBAIOCH B
€ro BblCOYanLIen Hay4yHON kBanuduka-
uMn 1 abConoTHOM YecTHOCTU. Pesynb-
TaTbl €r0 UCCNenoBaHM HE pas, XoTd
cHayana un ¢ 6onblWwKnM Tpyaom, nybnu-
KOBaNIMCb KAk B OTEYECTBEHHOW, Tak U B
3apybexHon Hay4yHOoW npecce. Yoenuna
3TMM paboTam BHUMaHWE N «XuMusa u
Xun3Hb>» (1990, Ne 6; 1991, Ne 3).

Bce Hayanocb C TOro, 4To B Havane
50-x WHonb, TOrga ewe MONOLOW Ha-
YUHbIV COTPYAHUK Buonornyeckoro da-
kynbteta MIY, obpaTtun BHUMaHWE Ha
YOUBUTENbHBIN dakT: B OpraHmamax
OBYX XWUBbIX MOAOMNbBITHLIX KPOJMKOB, TO
€CTb in VvivOo, 0OHOBPEMEHHO M3mepse-
Mble€ CKOPOCTU BMOXMMUYECKNX NpOoLEeC-
COB MMenun Bpoae 6bl CnyyYanHblii xapak-
Tep, HO OblIM OYEHb CXOXUMU. ONbIThI
C M30MPOBaHHbIMN hepMeHTamMu, Ko-
TOpble M yNpaBAalT OGUOXUMUYECKUMMN
peakunamu, gann TOT Xe pesynbTart:



AmMcTepaamM ucnewpeH CeTbio KpacUBerLLINX
KaHanoB, 6epera KOTOPbIX COeANHEHbI MeXAay
co6o/i BeJIMKUM MHOXECTBOM MOCTOB

Kage «Cmokn» psgom ¢ namsaTHukom Pemb6paHATy.
3pecb u mnag n cTap KypsT HapKOTUKH,
HO He NbIOT HU4ero, KPpome PpPyKTOBbIX COKOB

CKOpPOCTU HEPMEHTATUBHBIX peakuuii in
Vitro (TO ecTb «B CTeKk/e») N3MEHANNUCH
NOYTU CUHXPOHHO [aXxe He TOJIbKO B
pPasHbIX 4aCTAX OQHOMO N TOrO Xe peak-
LIMOHHOro cocyaa, HO M B pacTBopax,
yOaneHHblX Apyr OT Apyra Ha 3HayYnTesNb-
Hble PacCTOSHMUS.

97107 deHomeH CMMOH OnbeBMY Ha-
3Ban makpodbnykTyaumamMm, nepelen K
M3YYEHUIO KMHETUKN MPOCThIX XUMUYEC-
KMX peakumin, obHapyXun ToT Xe camblii
addeKkT n, HakoHel, 3anHTEpecoBascs
pagnoakTVUBHLIMU NpoLECCaMU, KOTOPbIE
cynTanncb BOOOLLE COBEPLLEHHO Clyyaii-
HbiMM. HO Okasanocb, 4TO gaxe Kone-
GaHNs CKOpOCTEel pacnaja paanoakTus-
HbIX M30TOMOB HE MOAYMHSAIOTCHA 3aKOHaM
K/1laCCMYeckon mMaTemMaTMyeckon cratu-
ctukn. bonee Toro, LLHonb oBGHapyxun
0OCTOBEPHYIO CBS3b HAbGNOAAEMbIX UM
MakpodNyKTyaLumnn (a YMCNo OTAENbHbIX
HabNOEHUI ceryac yxe nepesanuno 3a
MHOIrMe MWIIMOHBI!) C NpoueccamMmu, Npo-
MCXOAALWMMN B KOCMOCE.

JKenawowme MOryt y3HaTb O nocnea-
HUX akcnepumeHTax npodeccopa LLHo-

Jlyna-napk B LleHTpe HOYHOro
AmMmcTtepaama. U kak 31O Xutenun
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N1, O KOTOpPbIX OH pacckasbiBan B AM-
cTepaame, a Takke 06 MX BO3MOX-
HOW TeopeTMYeCcKOol MHTepnpeTauuu,
npoynTae, Hanpumep, ctaTtbu, ony6-
NINKOBaHHbIE B «Poccuiickom xmmunyec-
KOM xypHane» (1997, 1. 41, Ne 3; 1999,
T. 43, Ne 2). OTn pesynbTaTbl MOXHO
0OBbSACHUTL CYLLLECTBOBAHMEM HA MakpO-
CKOMMYeckoMm ypoBHe adpdekTa, noaob-
HOrO TYHHENMPOBaHWIO, HO Habnopae-
MOrO Npwn 06bIYHBIX, @ HE TEIMEBBIX TEM-
nepaTtypax. To €CTb YeM-TO MOXOXEro
Ha addekT Kasummpa.

XBOCTaTble 3KCTPACEHChI

MMeHa HEeKOTOpbIX APYrnx y4aCTHUKOB
KOHdepeHuMn B AMcTepaame 6biiv MHe
TOXE XOPOLUO 3HAKOMbI, XOTS [0 KOH-
depeHunmn SSE a aTux niogen He Buaen
1N OHW Ka3alnCb MHE CTOJIb X€ JlereH-
DapHbIMK, Kak n Kasumup. Tak, 0Kono
20 neT Hasap aHrnuyaHuH Pynept Len-
npelik onybnukoBan B XypHane «New
Scientist» (1981, 1. 90, c. 766) runote-

Mpogeccop LLHOMB
caywaer...

cocenHUXx 4OMOB YYTb JIN

He [0 MoJiyHo4YN Tepnar 6e3yMHbIii
rpoxoT aTTpPpakuWOHOB N OTYasIHHbIA
BU3I UXx noceTruresneun?

(@)

PEMOPTAX

3y, COrfiacHO KOTOPOW €CNU Y OOHOWN rpyn-
bl 1Ta60PaATOPHbIX XMBOTHbIX BbipaboTaTb
HEKWIA YCNOBHbIA pednekc, To B t0OOM
APpYyroMm MecTe 3eMHOro wapa gpyrad
Takas Xe rpynna Tex Xe CamblX XUBOT-
HbIX, HAXOASALMXCA B MOMHOW M30MAUMn
OT NepBoM, cnocobHa BeipaboTaTb TOT Xe
camblil pednekc ropa3no ObICTpee, Yem
006b14HO. Ho cHavana Lengpelik nposen
9KCMEePUMEHT C MOMOLLBIO TeNleBUOEHMS
Ha noasax, nonyyun Bpoae Obl oOHane-
XvBalolme pesynbTaTel U onybnukosan
MX B TOM Xe camMoM XypHane («New
Scientist», 1983, 1. 100, c. 279).
Bkpartue cytb akcnepumenTa LWena-
pelika 3akni4yanacb B CliefylOLeM.
Bblnn N3roToBneHbl ABa PUCYHKa, KOTO-
pble cHavyana kasanucb 3putenio Gec-
nopsAAOYHbIM COYETAHUEM YEPHbIX U
Genbix NATEH; TOJIbKO C BOMbLWIMM TPY-
[OOM MOXHO OblI0 AorafaThCsl, 4TO Ha
OJHOM N3 HUX M300paxeHa XeHLMHA B
wane, a Ha Apyrom — ycaTbli MyX4n-
Ha B wanke. OAMH 13 3TUX 3arago4HbIX
PUCYHKOB TenekomnaHua «Thames» ae-
MOHCTpMpOBaNa B Hayane OAHOU n3
nepepay, a ero pasrazky gasana B KOH-
Le; BTOPOM PUCYHOK CY>XW KOHTPONEM,
N ero HUKTO U3 Tenesputenen (BKo-
4yasa 1 y4acTHMKOB Nepenayun) He BUAEN.
OTy nepepayy CMOTPENO OKONIO ABYX
MWNNMOHOB @HIMYaH, @ MNOMOLLHUKMK
LLlenopelika nokasbiBann oba pucyHka
Kak 0o, Tak 1 nocne Tenenepenayun xu-
TensaM AHrInK, KOHTUHEeHTanbHOM EBpoO-
nbl, a Takke lOxHon n CeepHoit Ame-
pukn (BCero 6bl1I0 OMPOLLIEHO OKOMO
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OBYX TbICSY YENOBEK), KOTOPbIE HE MOr-
M BUAETb NporpamMmy TenekoMnaHuun
«Thames». loacynTaB 4YMCNO BEPHbIX
OTBETOB, OHW OOGHAPYXWNU, YTO nocne
Tenenepegayun 04N 4OCTOBEPHO 4alle
CTann yragpiBaTb CMbIC/T MMEHHO TOro
pUCyHKa, KOTOPbI BUAENW ABa MUIIU-
OHa aHraM4yaH, TO0 eCTb 4YTO UX KOJIeK-
TUBHOE CO3HaHMEe Kak Obl MOBAMANO Ha
co3HaHue ppyrux nogen. O pesynbra-
Tax 9TOro HeoObIHHOro 3KCMEpPUMEHTa
Obina onybnvkoBaHa HebosbLLas 3aMeT-
Ka 1 B «XuMum n xm3Hm» (1984, Ne 8).

M BOT 9 BMXY 3TOro eue Moi0[oro
(Begb npowno yxe okono 20 net!) u
CMMMAaTUYHOro, COBEPLUEHHO HOpPMalb-
HOro YyenoBeka Ha TpubyHe AMcTepaam-
ckoro yHuBepcuteTta. OkasbiBaeTc],
LLlengperik nepectan 3aHMMaTbCs Noab-
MK, a obpaTun BHUMaHWEe Ha dakT, Xo-
pPOLIO M3BECTHbIN BCEM X0O39€eBaM [0-
MaLUHUX XMBOTHbIX. I MHE, B TOM 4uC-
ne: 0OCTaTOYHO MOEN XEHe TOMbKO Mo-
OONTN K NoAbe3ny, kak Hall KOT yCcaxu-
BAETCH Yy ABEPU U HAYMHAET MAYUUTb.

JokasbiBas cNOCOOHOCTb >XMBOTHbIX
4yyBCTBOBaTb HaMepEHUHA UX XO34E€B,
LWenaperik nokadan Ha KOHdepeHumn
SSE o4eHb 9P dEeKTHbIN A0oKyMeHTaNb-
HbllA KUHOGUNBM, rae 6biNo HArNSAHO 1
O4YeHb ybeamnTenbHO BUOHO HEe TONbKO
TO, YTO cobayku LuapanaT ABepU, BCTaB
Ha 3agHue nanbl, cpasy Xe nocne Toro,
Kak nx niobrumas «Mama» HanpaBnseTcs
OOoMOM Ha MawunHe. Wengpeink nokasan
1N 3KCMEPUMEHT, KOrAa roBopsaLwmin no-
nyrav yragpiBasn CMbICIT KapTUHOK, KO-
TOpble ero xo3sarka gocraBana M3 3a-
nevyaTtaHHblX KOHBEPTOB M pas3rnsabisa-
na B cocegHen komHare!

CTaTUCTMYECKN pe3ynbTaTbl 9TUX IK-
CNEepUMEHTOB BMOJIHE AOCTOBEPHbBI (OHU
Obln ony6AMKOBaHblI B MPOLUIOM rogy
B XypHane SSE (1. 14, Ne 2). Ho cka-
3aTb «BEpPIO» Kak-TO 4A3blK HEe noBopa-
4YynBaeTcH...

AoknanesiBaer Pynept LUengpeiik

JlekapcTtBo no UHTepHeTty?

B 1991 roay penaktop aMmepukaHCKoro
xypHana «The Annals of Improbable
Research» (To ecTb cobpaHusa pesysb-
TaToB HenpaepononobHbIX nccnenosa-
HWI) Mapk AbpaxamC BMecCTe C rpyn-
nou y4yeHblx FapBapACKOro yHUBEPCU-
TeTa y4ypeamn npemuto, KOTopyio MOX-
HO Ha3BaTb aHTUHoOeneBcko — Ig
Nobel Prise (urpa cnoB — no-aHrammnc-
Kn nobel 3HaunT «GnaropopgHbIi», a
ignobel — «HeGnaropopfgHbIii»). OTON
npemMun 6bia ABaxAbl YAOCTOEH dpaH-
uy3ckuihi 6moxmmuk XXak BeHBeHUCT
(cyosa no ¢pamumnmun, 9BHO UTaNbSHCKO-
ro NPOUCXOXAEHNS), OANH U3 y4aCTHU-
KOB KOHdpepeHuun SSE.

O ero pabote, 3a KOTOPY OH MOJy-
4Yun NepBylO «aHTMHOGENEBCKylo» npe-
MWIO, 1 Mcan B CEHTAOPbLCKOM HOMepe
«XuMmun 1 xm3Hn» B 1988 roay no ro-
ps4Mm cnegam ctatbu, ony6anKOBaHHOM
B TOM Xe€ roay B NPEeCTMXHOM aHrnuinc-
KOM Hay4yHOM xypHane «Nature» (1.333,
Ne 6176) n Bbi3BaBLUEN MHOrO Lyma B
Hay4yHoM coobuiecTtBe. CTaTbst Ha3blBa-
nacb Tak: «JerpaHynaumsa 4enoBevyeckmx
6a30¢unoB, Bbi3biBaeMas o4eHb pa3baB-
JNIEHHBIMW AHTUCBLIBOPOTKaMW MNPOTUB
IgE». To ecTb uMmyHornobynuHa E, ot-
yero HaseaHue lg Nobel Prise npnobpe-
TaeT 0cob0 M3aeBaTenbCKNn NOATEKCT.

Ecnn He BmaBaTbCcs B NogpobBHOCTM
3TON JaBHULWHEN paboTbl, TO ee CyTb
3akJioyanacb B TOM, YTO @HTUCbLIBOPOT-
KU C HEM3MEPUMO Manon (NpakTuyecku
HYNeBOWN, rOMeonaTn4yeckom) KOHLEHT-
pauven OerCTBYIOLLLErO Havyana, To eCcTb
OyKkBasIbHO YMCTOW BOAbI, OKa3biBaN Ha
6azodpunbl, 0aHN N3 BGeNbIX KNETOK KPO-
BU, TO Xe caMoe JeNCTBUE, 4TO 1 0ObIY-
Hble PaCTBOPbI, UCMOJIb3YEMbIE B MEAN-
UnHe Ona OuarHocTuku 3aboneBaHui

Xak beHBeHNCT — ABaxAbl
naypear «aHTUHOOeJs1eBCKOU»
npemun

VMMYHHOW cucTeMbl Yyenoseka. A B AM-
cTepaame beHBeHUCT pacckasan o CBO-
eli HoBoW paboTe, 3a KOTOPYI0 HeAaBHO
MoNy4nn BTOPYID «aHTUHOOENEeBCKY»
npemMuio.

BooOuie roBopsl, MeHs C CamMOro Ha-
Yyana nopasunso TO, 4TO NOYTU BCe y4acT-
HUKM KOHDEPEHUMM YyBCTBOBaNN cebs
COBEPLUEHHO PACKOBAHHO: KTO-TO BbIC-
Tynan B NuAXake v npwu rancTtyke, KTo-
TO B CBUTEpPE, YBaXaEMbIi HUAEPNAHA-
ckmin npodeccop Geran B KPOCCOBKAXx.
A O4VH WBe[, CUAEBLUNIA B NEPBOM psaay
ayaAnTOPUN, KaK-TO CHSAN OOTUHKU U,
OTAblXada, ONaXeHHO LWeBEeNuU rofibimMu
nanbuamMu. Joknagunku wytuan, ayam-
TOopusa xoxoTtana... B poccunckmx Hayu-
HbIX COBPAHUSAX CO CTOMb HEMPUHYXIOEH-
HOM OBGCTAHOBKOW 1 MOYTUM HE CTaNKu-
BaJICH, €CNM He CYMTaTb KaKux-nmbo
3aropoHbIX Bble3[HbIX KOHGpEepeHUnn,
NPOBOAMMbBIX B Y3KOM KPYyry Ha noHe
npupoOAbI.

BeHBeHMUCT npousBen Ha MeHs Bne-
yaTneHue 6necTaLLEr0 opaTopa, o4apo-
BaTEJIbHONr0 MYyX4UHbI, 3aBOPOXUBLLETO
(vnn, ecnun yrogHo, 3arMnHOTU3NPOBAB-
ero) cnywartenen: emy, B otamyme oT
Opyrux 0oknag4ymkoB, He OblO 3a4aHOo
HW OOHOr0 CEepbe3HOro KPUTUYECKOro
BOMpoca, XoTd MHOrme ero yrteepxae-
HUSA OblKn Kpa|7|He COMHUTENbHbLIMW.
Moatomy npo cebs 9 ero HasBan rpa-
dom Kanmoctpo. KTo oH Takon B Oemn-
CTBUTENbHOCTU — CEpPbE3HbIN Yy4YeHbll
WA aBaHTIOPUCT?

[encTBnTENbHO, Kak MOXHO OTHO-
CUTbCA K ero goknany «OT namaTtn BOAbl



YyacTtHukn koHdepeHunn
B KOPOTKOM nepepbiBe
Mexay Aoknagamm:

Yawie4dka Kperikoro KO¢e ocBexaert

K undpoBoi Bruonorum», B KOTOPOM aB-
Top yTBEpPXAan, 6yaTo uenebHblie CBON-
CTBa BELLECTB MOXHO nepepaBatb No
npoBoJam, a B KOHEYHOM CHeTe Jaxe
no NHTtepHeTy? Begb B nocneaHue rogpl
BEHBEHUCT N ero COTPYyAHUKN 3aHuUMa-
JINCb TEM, YTO NPOOUPKK C BELLECTBOM-
neKkapcTBOM MomMewann B cofieHoun,
NOAKJIIOYEHHBIA KO BXOA4Y YCUIUTENSN
HM3KOM 4acToThbl, @ K BbIXody TOro xe
caMoro ycunutena nogkmnw4vann cone-
HOMA, B KOTOPbIN nomewian npodupkn
¢ Ouonornyeckumm TecT-obbekTamm —
HenTpodunamm 4enoBeveckom kposu. U
okasasiocb, 4TO OGuonormyeckass akTuB-
HOCTb Bpoae Obl AENCTBUTENLHO nepe-
[iasanach rno nposogam! Bo Bcskom cny-
yae, pes3ynbTaTbl 3TUX 3KCNEPMMEHTOB,
onybnunkoBaHHble B XypHane «Medical
Hypotheses» (2000, 1. 54, c. 33-39),
CTaTUCTUYECKN BrMOJIHE LOCTOBEPHbI.
Ho MOXHO N BEpUTb CTaTUCTUKE, KO-
TOpad, NoO M3BECTHOMY BbICKa3blIBaAHUIO
Mapka TBeHa, xyxe gaxe camon 60/b-
won mxn? He 3Haio u cyamTb He Oe-

pYCb...

Heckonbko 4yacos cB0o60abI

Tpu OHA 9 BHMMATENbHO chaywan AoK-
najpl y4aCTHMKOB aMCTePAaMCKOM KOH-
depeHunn. OgHN N3 HUX NPOU3BENN Ha
MEHS CEepbe3HOoe BnevyaTtneHne, Bpoae
pacckasa goktopa Xaiwa 06 adpdpekTe
Kasumupa n npodeccopa LHonsa o6
OTKPbLITOM UM deHOMeHe MakpodNyKTy-
aunn. Jpyrue BbI3Bann TAXKNE COMHe-

HUS, Bpoae coobueHnin LLlengpelika n
BbenBeHucTa. Tak He cnepgyeT nu Npo-
CTO 3anpeTuTb BCK 3Ty, NO-Hallemy
Ha3blBaeMylo, JIXeHayky, He pasbupa-
SICb HM B YMHaXx, HMU B 3BaHUAX U HE 00-
pawias BHMMaHUS Aaxe Ha camylo AOC-
TOBEPHYK CTaTUCTUKY?

MoHaTb uenb koHdepeHuun SSE «q
CMOr INWb HaKaHyHE OTbe3na AOMOW,
KOrga Ham Janu HECKOJIbKO YacoB CBO-
004HOr0 BPEMEHM — TaK CcKasaTb, Ha
pasrpabneHve ropopga. He 3ps, Bugu-
Mo, MeTp Mepsbit Tak nobun Fonnax-
auvo 1 ee ctonuuy AMctepaam, noTomy
4YTO 3TO, KaKk MHEe MoKa3anoCb, CaMmbli
BOJIbHbIA FOPOA B MUPE.

[leno He TONbKO B Benocunegucrax,
HOCSALMXCHA Kak yropenble Mno yauuam
AmcTepaama, HO U B TOM, 4YTO 31€eCb
paspeLleHo MHOroe U3 Toro, 4To 3anpe-
LEeHO B Opyrux cTpaHax, OCOOEeHHO B
Poccuun. o 3HAMEHUTON ynuubl «Kpac-
HbIX doHaper» 9 Tak u He pobpanca —
He 3HaJ, rae oHa HaxoamMTcs, Aa U Xe-
naHma ocoboro He 6bio. Ho okono na-
MaATHMKa PemOpaHaTy yBuaen Tak Hasbl-
Baembln Coffeeshop, 6ap Smokey, 4TO
MOXHO MEPEBECTM Ha PYCCKUI Kak «Ky-
PWIbHS», rOe BMECTO BbIMMBKW NOAAIOT. ..
curapeTbl C MapuxyaHoi, 3a KOTopble B
HaweM POAHOM OTe4YecTBe (M gaxe B
CLLA) moxHO 3arpemeTb nog, ¢paHdapsl.
CnpaBenMBOCTM pagu 3amedy, 4To Ha
ynnuax AmctepgamMa s He BCTPETUS He
TOJIbKO HW OOHOrO MbSHOrO, HO U HU 04~
HOro OOKypMBLUErocs, a MNonuLencknx
Bunagen TOJIbKO No3gHMM BOCKPECHbIM
BEYEepOM, KOrga Hapog rynsia no ropo-
Oy, YKpaweHHOMY UBETHbIMU OTrHAMMU
nonoOHO HOBOrOAHEN enke.

M nocnenHee, 6bITb MOXET, CKOpona-
nuTenbHoe HabnogeHne. B AmcTtepna-
Me npakTuyecku Bcs obcnyra — npo-

nasubl, odnunaHTel B kade n pectopa-
Hax, MNOpPTbe B rOCTMHMLAX — BbIXOALbI
n3 lOro-BocTo4yHOM A3um BCex LBETOB
M OTTEHKOB KOXMW. HO Kak MEeCTHbIE XMU-
Tenu, Tak U1 MHOTOYMUCIIEHHbBIE TYPUCTHI
13 pasHbIX CTPaH, OTHOCATCHA K HUM CO-
BEPLUEHHO TOJNIEPAHTHO. TOYHO Tak Xe
CMNOKOMHO OTHOCATCH W ronanaHackue
bU3NKN K HEOPTOAOKCANBHBIM NCCNEA0-
BaHWSAM, C KOTOPbIMM Yy HAC akTUBHO
6oponuck B 70-e roabl U Tenepb Ha4yn-
HalT 60POThLCH BHOBb.

Jlapymk OTKpbIBAETCS NPOCTO: Y «HUX»
3TK paboTbl PUHAHCUPYIOTCH HEe rocy-
[AapCTBOM, a 4YacTHbiMu dupmamun. U
KOMY Kakoe AeNio, Ha Kakume uccneno-
BaHWS TPATAT CBOU COOCTBEHHbLIE OEHb-
rv, ckaxem, komnaHum «lWenn» nnun
«Jlokxmpg», ynnatuswune Hanormn? [llpo-
CTO Y «HUX» HE MPUHATO 3arnagbisatb B
YYXXOMN KapMaH...

HepasHo, yxxe B Mockse, 9 ycnblwan rno
pagmo, 4To B Hnaepnaxoax 3akoHogaTesb-
HO paspelleHa 9BTaHa3usi — 6Ge3bones-
HEHHOE YMEepLUBEHNE HEVN3NEUYMMO BOSIb-
HbIX C UX cornacus, 3a 4to B CLUA 6bin
OCYXAEH Ha JONrMA (YyTb NN HE MOXWU3-
HEHHbIN) CPOK «Bpay-youinua» MeBOPKSH.
A Halwun Meaukn BOOOLLE OTKa3bIBAOTCH
BCepbe3 0bcyxaaTb 3Ty nNpobnemy, Cchbl-
nasicb Ha knaTey vnnokpara.

9 He CTOpOHHWMK cBOOOAHOI npoaa-
XU Jaxe Nerkux HapkoTMKOB (HWKoraa
Mx He npoboean n npoboBaTb He Xe-
nal) 1 He 3Halo, Kak crnefyet OTHOCUTb-
Ca K 3BTaHasuu (KOTOPYID MOXHO MO-
npo6oBaTb NULIb pa3 B XMU3HKU). Ho 4To
KacaeTCs Hayku, TO Tenepb abCONOTHO
ybexaeH B TOM, YTO BCSAKWE MHEHMUS
HYXHbl M BCSIKWE MHEHUS BaXHbl. Beab
KTO 3HAET, ObITb MOXET, 3TN MHEHUS He
TONbKO AaayT B OyAyLEeM LIEHHbIE Npak-
TUYeckne pesynbtatbl (Ha 4TO U pac-
cunTbiBalOT Ooratble CMOHCOPLI), HO U
no3eonat chopmumpoBatb B XXI Beke
Hekoe ocob6oe MMPOBO33peHne, N03BO-
naoLllee NPUMNPUTL 6e3ayLHy Gusn-
Ky C OyXOTBOPEHHOW XMBOW NPUPOJON.
N B 3TOM CMbICne LEeATENbHOCTb CKern-
TMKOB AMCTEPAAMCKOro yHMBEpCUTETA
KaXeTCsi MHe BEeCbMa MOJIE3HOMN.
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Bbll'[yCK MOoArOTOBUJIN

C Komapos,
M.JInTBUHOB,

B ETTCLER
E.CyToukas,
O.TenbnyxoBckas

CTPBIA 3€JICHBIA XPEH
Bacabu, MOMYJSPHBIN
B SlmoHuU, O4YeHb TO-
ne3eH g 3010poBbs. Ero
MOHO HCITOJb30BaTh IJIsI
0OpPBHOBI ¢ PAKOBBIMU OTTYXO-
JSIMM, OH TIpefoTBpalmiaer
oOpa3oBaHue TPOMOOB U TO-
MOTaeT CpaXaThbCsl C ACTMOM.
ToscTeie MsIcUCTBIE CTeOIN
3TOr0 MHOTOJIETHETO pacre-
HUSI SITIOHIIBI TIepeMaibIBAIOT
B OJIelIHO-3€JIEHYIO MacTy U
€JIAT C ChIPOIi phIOOIT — CyIIIN.
Takas mpumnpaBa He TOJIbKO
npugaeTt 601y BKYC, HO U
YHUUTOXAET B HEM MUKPOOOB.
HenasHo yuyeHble oOHapy-
SKWJIY e11le OJTHO 3aMevaTesib-
HOE CBOWCTBO Bacabu: OH I0-
NABJISIET pa3BUTHUE OaKTepuUii-
CTPENTOKOKKOB, KOTOpbIE
BBI3BIBAIOT Kapuec. O6 atom
Ha MeXayHapoaHOM XUMMU-
YeCKOM KOHTpecce O0IIecTB
TuxookeaHckoro OacceiiHa B
T'oHonyy pacckasan X.Macy-
na, nupektop Jlabopatopuu
WUCCJEOBAHUS U PAa3BUTUS
MaTepuagoB MpPU SATTOHCKOM
¢upme «OraBa u Ko (areHt-
ctBo «EurekAlert!»).
LleneOHbBIE CBOICTBA ATIOH-
CKOMY XpEeHY MpUIAT paz-
Hble BemlecTBa. [loueTHOE
MECTO Cpeoud HUX 3aHMMAIoT
M30TUOIMAHATHI, KOTOPHIE
OTBEYAIOT 32 €T0 OCTPHIii BKYC
u pe3kuit 3amax. OnHaKo He
CTOUT AyMaTh, YTO 3TU CO-
€IVUHEHUsI — YTO-TO IK30TH-
yeckoe. VX oTHBIM-TI0JTHO 1
B HallleM XpeHe, U B TOpUYU-
11e, 1 B HEKOTOPBIX APYTUX
pacTeHHUsIX ceMeucTBa Kpec-
TouBeTHBIX. Hemapom emre
OJIHO Ha3BaHUE M30THOIIUA-
HATOB — FOPUYMYHBbIE Maca.

%

yeHble U3 BaitHoBCcKoOIA

mkonel ipu 'ocynmap-

CTBEHHOM YHUBEPCU-
TeTe MeAMIMHBI B JleTpoiiTe
JTOKA3bIBAIOT, YTO MperapaThl
LIMHKA MTOMOTAIOT BbUICUUTh-
csl OT HacMopkKa. B ux skcre-
pUMeHTax 25 1oOpPOBOIbIIEB
B M€PBbIE CYTKHU TMOCJIe Haya-
Jla HACMOpPKa CTaJly MOJIyyaTh
TabJIETKU C alleTaTOM LIMHKa
(mo3a cocrtaBuia 80 MI B
IIEHb); Ha OO0 23 IpYTUX
CMOPKAIOIIMXCS TO0CTaJUCh
obMaHku-1anebo. Bo Bce
TabJIeTKU NO0ABISIN MSATY,
YTOOBI OCJIA0UThH BKYC ITUH-
KOBOI1 conu. JlekapcTBo npu-
HUMAaJIU KaXJable IBa-TPU
yaca B TCYCHUE YEThIPEX WU
nsaTy qHeit. Kak monoxeHo B
TaKMUX IKCTEPUMEHTAX, HU
BpavyaMm, HU OOJIbHBIM HE TO-
BOPUJIU, KTO UTO TIHJI.

Y nmanueHToB, MOJIy4yaB-
HIMX IIMHK, HACMOPK MpakK-
TUYECKU 3aKOHUMJICA 32 MSTh
JIHEeH, y J1oaei U3 Apyrou
TPYIIBl OH PacTSHYJCS B
Cpe/IHEM Ha BOCEMb CYTOK. Py-
KoBoauTeab padbotsl I1.HaH-
Jipacekap rOBOPUT, YTO Tep-
BbI€ 3aMETHO MEHBIIIE KaIlLIsi-
JIU U CMOPKAJUCh, YeM BTO-
pbie. HekoTopoe coMmHeHUe
OCTaeTCsl OTHOCUTENBHO TOTO,
NEACTBUTENILHO JIV TIAIIUEHThI
HE 3HaJIM, YTO OHU TIPUHKMMA-
JIM: Y COJIel 1IMHKA OYeHb He-
TMPUSATHBIA BKYC, KOTOPBIA HE
yIQJIOCh TIOJTHOCTBIO BOCITPO-
n3BecTu B ruiane6o. Ilpasna,
BPSIL JIV TIALIMEHTHI ObLTM 3HA-
KOMBI CO BKYCOM alleTaTa IuH-
Ka ¥ TOHSUIM, YTO UM JaBajin
JIEKapCTBO (areHTCTBO «Scien-
ce Service Inc.»).

Kak uunk nomoraer 60-
pOThCSI C HACMOPKOM, TIOKa
He u3BecTHO. YaHapacekap
CUMTAET, YTO ITO BEILECTBO
nonasisier GopMupoBaHuUe
IIUTOKUHOB — OEJIKOB, yya-
CTBYIOIIMX B UMMYHHOM OT-
BeTe. Bo3aMoXxHO, B Tex uc-
CJIeIOBaHUSX, B KOTOPBIX HE
YIAJIOCh BBISIBUTB 0JIATOTBOP-
HYIO POJIb IIMHKA TPU TPO-
CTyle, MalMeHTHl MoTydaln
NIOCTaTOYHOE KOJUUYECTBO
9TOT0 MUKpOBJIeMeHTa U 6e3
TabJETOK — C MHUIIEH.

e

ONUTENN, KOTOpbIE

CJIMIIIKOM YX OyKBaJIb-

HO BBITIOJHSIOT TIPU-
3bIB «CMOTpPETh B 00a», ro-
pasgo omacHee Ha Jopore,
4YeM Te, KTO 3TOTO MPUHIIUIIA
He npuaepxuBaercs. K tako-
My BbiBoAy npuniiu . Puran
u3 YHusepcuteta Mopk B
Toponro (Kanana) u P. I'pait
n3 gabopaTopuu aBTOMO-
O6unbHON KommnaHuu «Hwuc-
can» (Maccauycerc, CIIIA).

ITpoBeneHHBIE TECTHI IO-
Kazajiu, 4yTO yXe uepes MSTh
MUHYT OBICTPO#l €31bl IO
MPSMOMY U TIYCTOMY ILIOCCE
BOAUTENb, HATIPSKEHHO TSI~
JSIIUI TOJBKO BIIEpesl, yTpa-
YUBAeT YYBCTBO PeajibHOCTH.
DTO CBSI3aHO C TEM, YTO MO3T
OBICTPO MPUBHIKAET K MOHO-
TOHHOMY JIBVKEHMIO, U BOC-
TIPUSITUE PACCTOSIHUIA U TIPO-
MEXYTKOB BPEMEHU MCKaxa-
ercs. [lepeBbsl 1 JoMa MOCTO-
SIHHO TIPOHOCSITCS MUMO Ma-
IIUHBI, HE TpeOys] HUKaKUX
NECTBUM, UX YepeoOBaHUE
YCHITIIIET ONUTENBbHOCTH
cunsiuiero 3a pyjaem. Ctoib
K€ 3aBOpaxkuBaeT ero u oOe-
Jas pasfeuTesibHas MmoJjio-
ca. Ecim modep crnyctst Ko-
pOTKO€ BpeM$s BBIHAET Ha
3arpykeHHYI0 Tpaccy, OH
MOXET CJIMIIIKOM IO3IHO Ha-
yaTh MaHEBP U 3a/1€Th APYTYIO
MamuHy. [Togo6Hoe 3Ha4YM-
TEJbHO PEXe MPOUCXOAUT C
TEMH, KTO BBIHYXIEH «KpY-
TUTBCS» Ha 1IOCCE C Hampsi-
SKEHHBIM JIBUXKECHUEM.

OpnHo u3 cpeacTB 60pbObI C
9TOM HEMPUATHOCTBIO Puran u
I'pait BUAST B co3maHum crie-
LMAJIbHBIX TPUOOPHBIX JTOCOK,
KOTOpBIE BPEMsI OT BPEMEHU
OTBJIeKaJIM Obl BHUMaHUE BO-
JTUTEJIs, TIPUCTAIBHO CMOTPSI-
1IEro TOJIbKO Briepes («Journal
of Experimental Psychology:
Human Perception and Per-
formance», 2000, 1.26, ¢.1721).



04YeMy CTYAEHTHI KOJI-
JIeXKel OTBOAST (pusu-
YECKUM YTIPAKHEHUSIM
3HAYUTEJIBHO OOJIbIIIE BpEeMe-
HU, YeM CTYJACHTKU, U MOoYe-
My, OKOHYUB KOJUIEIX, OHU
oxyazeBawT K cnopty? Ha
9TOT BOIPOC MOTMbITANACh OT-
BETUTh B CBOEM MCCIEA0Ba-
nun JI.C.Yamnec u3 YHusep-
cutete mrtata Oraiio (CIIA).
Bort x uemy oHa mpuiia.

My:k4urHbI 00JIbIlIE HYKAA-
I0TCS B TMOJJICPXKE TOBApU-
meit. OHM HAUMHAIOT TPeHU -
poBaThbCsl, MoApaxasi Apy3b-
aM. B komnaHuum 1sra K ¢pus-
KYJIbTYpe YCUJIMBAETCS, U MO-
JIOfIbIE JIIOAM TIPEATIOUUTAIOT
MMEHHO KOJUIEKTUBHbBIE Tpe-
HUPOBKHU. [To oKOHYaHNM KO-
JieKa MHOTHE APYKECKUE CBSI-
3U pacrnafaoTcs U CIOPT Mepe-
CTaeT MPUBJIEKATb.

Y XeHIIWH pellarmllyo
pOJb B XM3HU OKa3bIBaeT
noaaepxka cembu. Korma ne-
BYIIKU TOCTYIMAalOT B KOJ-
JIEIX, OHU, KaK MPaBUJIo, Mo~
KHJAIOT CeMbIO U mepedupa-
I0TCS B YHUBEPCUTETCKUI rO-
poioK. DTO He pacrioyiaraet
UX K 3aHSTUSM CITIOPTOM.

Takue BbIBOABI OBLIU ClE-
JIaHBbI TIocjie ornpoca 937 cry-
JIEHTOB YHUBEpPCUTETA ILITaTa
Oraifo, 0oTOOpaHHBIX CITyJaii-
HBbIM 06pa3oM. 39% IoHoIei
OTBETWJIM, UTO OTBOIAT (hU3HU-
YEeCKUM YIPAXKHEHUSIM TPU
ITHS B HEIEJTIO, TIPUYEM TPEHU -
pytotcst Ha 20 MUHYT OOJIbIIIe,
yeM nosironia Hazan. Cpenu ne-
BYIIIEK TOJIBKO 26% peryasipHO
3aHMMaroTcs crioptom. IToxo-
K€ TaHHbIE TIOJTYYEHBI U B 00-
LIEHAIMOHAIBHBIX OIMpocax,
TOBOPUT JIPYTOii PyKOBOIUTE b
nccnenoBanus, 1. bakBopr.

W Bce xe 3a mocienHee
BpeMs MPOU3OILINA HEKOTO-
pbie u3meHeHus. B 50-e ronmr
Ha JIeBYLIEK-CITOPTCMEHOK
CMOTpEIN ¢ NpeayoexXaeH -
€M, a ceifuac — BIIOJIHE CITO-
KoiiHO. B Gynyiiem, HaneoT-
cs McCleIoBaTes v, OTHOIIIE-
HUE K CIIOPTY Y MYXYUH U
JKEHIIMH U BOBCE BBIPOBHSI-
ercs («Journal of Preventive
Medicine»).

ecsSITOTO SIHBaps B
mrate MaccauyceTtc
(CILIA) Ha BTOpOM THE

>KU3HU W3/I0X TEJIEHOK TUKOTO

Obika raypa. Ero mosisiieHus Ha

CBET XIaJIM MHOTHE: YUEHBIE,

JIIOOUTENIN U 3AIUTHUKY K-

BOTHBIX, XYPHAJUCTBI, IIUPO-

Kasi 0011IeCTBEHHOCTh. Brep-

Bble B MICTOPUU XXKMBOTHOE OJI-

HOTO BUJIA POJIMJIOCH OT KMBOT-

HOTO IPYTOTO BUIIa — OOBIYHOM

JIOMaNIHE# KOPOBBI.

Brinatomerocs ycriexa ao-
OUJIMCH YYEHBIE U3 OUOTEXHO-
JIOTUYEeCKOM KOMITaHUM «Ad-
vanced Cell Technology Inc.»
(«Hogseituime kieToyHble TEX-
HoJioTuM»). 7151 coxpaHeHUs
raypa, peaIKoro XX MBOTHOTO U3
necoB Munoctana u FOro-Bo-
CTOYHOI A3MU, yUYeHBIE pe-
LU TTPUOETHYTh K KJIOHU-
pOBaHMUIO.

OO611as cxeMa ornbiTa Obl1a
SICHA: YAQJIIUTh U3 SAHLEKIeT-
KU KOPOBBI SIIPO U BBECTU B
HEeTo SIIpO M3 KJIETKU raypa,
6J1aro YMCcJI0 XpOMOCOM B HUX
coBmaaaer. Ho u3 xakoii?
Benp 0HO TOJIKHO conepKaTh
BeCh HEOOXOMUMBIH /IS pa3-
BUTHUSI TEHETUYECKUI MaTe-
puain. Ilocne coreHn Heymad-
HBIX TIOTIBITOK OCTAaHOBWJINCH
Ha siipe U3 KJIeTKU Koxu. M3
XUMEPHON SMLIEKIETKU pas-
BUJICS 9MOpPUOH, a KOpoBa
Beccu BeiHOCHIIA €TO U POAM-
J1a. Pa3BuTue mioma mpoxonu-
JIO HOpMaJIbHO, OHAKO TeJie-
HOK MOTUO OT NU3EHTEPUU.
Y4yeHble CUUTAIOT, YTO ITO
npousonuio ciayvyaitHo. OHM
MOTYEPKUBAIOT, YTO HOBOPOX-
NIEHHBIN rayp — He TUOpHUMI:
BCE €r0 XPOMOCOMBI B3SIThI OT
raypa. Ha KopoBbM MUTOXOH-
JIPUM , TOCTABIIMECS raypeH-
Ky, OMos10TH penIim He oopa-
1aTh BHUMAaHMSI.

KioHupoBaHue BbI3bIBACT
Maccy CropoB, OJTHAKO criace-
HUE MCYe3aIuX ¢ 3eMIn
SKUBOTHBIX HE JOJKHO CTOJIK-
HYTBCSI C 3TUYECKUMU TIPO-
GJieMaMu, KOTOpble BO3HUKA-
10T B Apyrux objactsax («Na-
ture», January 5, 2001).

nabopatopuu CaH-
nua (MUHUCTEPCTBO
sHepretuku CIIIA) co-
3M1aI0T pOOOTOB, KOTOPHIE CMO-
TYT HAXO/IUTh CTIPSITAHHBIE TN -
BepCaHTaMU UCTOYHUKU XU-
MMYECKOTO WJIM 0aKTepUOJI0-
TMYECKOTO 3apakeHUsI.

B MUpHOIi X13HU 3Ta TeX-
HOJIOTHUSI TOXKE MPUTOAUTCS.
Hanpumep, 115t moucka jbixk-
HUKOB, TOTPEOEHHBIX MO/ JIa-
BuHOU. CyTh €e B TOM, UTO
craiika MaJeHbKUX POOOTOB,
CHaOXEHHBIX IepeaTINKaMu
U CUCTeMOM 1100abHOrO Mo-
3UIIMOHUPOBAHUS (TOUHOTO
ornpejaeIeHns] KOOPAUHAT C
MOMOIIBIO CITyTHHMKA), 00cIe-
IyeT y4acTOK MeCTHOCTH. Pe-
3yJIbTAThl TOMCKA OHU CO00-
AT HE HA LIEHTPAJbHbBIA
npoueccop, a Apyr apyry.
Kaxnapiii MUKpopoOOT uMeeT
MOJIHYIO MH(OpPMAIIUIO O pac-
TMOJIOKEHUU COocelieil U pe-
3yJIbTaTax ux paboThl U MOXET
ONTHMU3UPOBATh HaIlpaBJie-
HUE CBOETO JABUXECHUS.

[Mpomnas 3umMa B ropax
CIA 6bina Tsixenoit: 23 na-
BUHBI YHECIU XK13HU 33 yeo-
Bek. CrienmanaucTsl onpooo-
BaJIM HOBYIO TeXHUKY. Po6o-
Thl HAXOJWJIM YeJIOBeKa B ye-
ThIpE pasa ObICTpee, YeM JIIOAU
wiu cobaku. Enie nydiiie oHu
roxasaiu ceds1, Koraa rmouc-
KaM MelIad CKaJbl, 1Ie€PEBbs
WA 0c000 TTyOOKHUIA CHeT.

Co3IaHHBI aJTOPUTM TO-
JIIUTCSI HE TOJBKO sl po0o-
ToB. JItoAM TOXE MOTYT HC-
KaTb JIbDKHKUKA C paguorepe-
JATYMKOM, 3aChITTAHHOTO Jia-
BuHO#. Criacarenu obcieny-
10T TOBEPXHOCTh, OPUEHTUPY-
sick Ha curHai. Eciu oHu Bo-
OpYXaTcsl KOMITbIOTepaMu, TO
CMOTYT TPUMEHUTh TOT XK€ Ca-
MBIl anroputm. OH OymeT
MOJACKAa3bIBaTh, Kyjaa JIydlle
BCEIro JBUTAThCS, YTOOBI ObI-
CTpee BBIUTH K 3aChIITAaHHOMY
yesroBeKy (www.sandia.gov).

a5

aK yTBepKIaeT IIpel-

cenatenb bpuraHcko-

T'O COBETa MHXKEHEPOB,
ceituac B CoenuneHHom Ko-
pOJIEBCTBE TPYIAMUTCS Ooliee
YeTBePTU MUJIJIMOHA KBaJIU-
(buuMpoBaHHBIX MHXKEHEPOB.
N3 HuX mo crenunaabHOCTU
paboraet ToabKO 47%, OC-
TaJbHbIE CBSI3aHBI C CAMbIMU
Pa3sHOOOpPa3HBIMU CEKTOPAMU
sKoHOMUKH. [1o MHeHHIO
npenceaaTelsist COBeTa J10KTO-
pa PooGepra Xaynes (Ms Juliet
Upton, Engineering Council,
JUpton@engc.org.uk), Tak
MoJIyJyaeTcss MOTOMY, YTO B
HBIHEITHUX YCJIOBMSIX MHXKE-
HepHOe 00pa3oBaHUE OTKPHI-
BaeT MyTh K CAMOMY IIMPOKO-
My Habopy BO3MOXHOCTEH.
MHoXecTBO KOMITaHU 1 0CO3-
HAaJIO, YTO IIOHMMAaHHE TEXHO-
JIOTMM HapsAAy C TeXHUIe-
CKMM aHaJM30M YAauyHO J10-
MMOJIHIET aHalu3 (pUHAHCO-
BBIN.

Kak mokasayo uccienona-
Hue, mpoBeaeHHoe Hammo-
HaJbHBIM UHCTUTYTOM 2KO-
HOMUKHW U COLMATbHBIX MC-
cienoBaHuii (BennkoGpura-
HUs), KBaJTU(UIMPOBAHHBIC
yUeHbIe ¥ MHXEHEPBI BIIOJIHE
HETJIOXO yCTpauBaroOTCH B
ku3HU. OHU UMEIOT OOJIBIINE
MperMyIlecTBa Nepe ApyTru-
MM CTIeLIaJIMCTaAMU, OCOOCH-
HO B KOMITAaHUSX, KOTOPEIE
CBSI3aHBI C BICOKMMMU TEXHO-
JIorussMU. B HBIHEHIHUX yC-
JIOBUSIX PYKOBOIUTEIIM TOJIK-
HBI HE TOJILKO TMPEICTABIISTh,
KaK HaJo YINpaBisiTh, HO U
IMOHMMATh TEXHUYECKHE ac-
MeKTHl NMPOU3BOICTBA WU
toprosau. Ilomyyaercs, 4TO
WHXKEHEPHl MOBHIIIAIOT MPU-
OBbLIBHOCTH KOMITAHUM U IIPO-
M3BOIUTEIBHOCTb BCEU KO-
HOMUK.

I[Ipumep KoMIaHuii, m0-
OMBILIMXCS ycriexa, MOATBep-
KIAeT TOT (pakT, YTO COTPYI-
HUKH JTOJIXKHEI ITOCTOSTHHO
YUUTBCS UEMY-TO HOBOMY. A
KTO, KaK He MHXXEHep, JTydlle
BCEX CIIOCOOEH 3TO HOBOE
BOCIPUHSTDH?

«XUMuUsa 1 xnaHb», 2001, Ne 2, www.aha.ru/"hj



KomMmnblioTepHas
reHoOMMKa:

B NMNOUCKaX

TCHOB

CseTnaHa AnekcaHppoBHa BOPUH-
CKA4, kanonaat 6G1Uonormyecknx Hayk,
Hay4YHbI cOTpyaHUK WMHcTUTyTa 06-
e reHetukn. ObnacTb UHTEPECOB —
reHoMuKa, 9BOJIIOLUS.

Mwuxaunn Cepreesud FEJIbAH/, ook-
TOp OGMONOrMYeckMx Hayk, cTapLiui
Hay4HbIA COTPYAHUK [0CyAapCTBEHHO-
ro Hay4HO-uUCCleLoBaTesibCKOro MH-
CTUTYTA FEHETUKM N CeNekumm npo-
MbILLSTEHHBIX MUKPOOTraHU3MOB.

AHppein AnekcaHpposud MUPOHOB,
KaHompat Gu3nkKo-mMaTeMaTU4eckmnx
Hayk, 3aBepdyolnin nabopaTtopuen B
[ocynapCTBEHHOM Hay4HO-UCCeno-
BaTENIbCKOM MHCTUTYTE FEHETUKU U Ce-
NeKuMM MPOMBbILAEHHBIX MUKpOOra-
HU3MOB.

Cenyac M.C.lenbdang n A.A.Mu-
POHOB — PYKOBOAMUTENN POCCUNCKOro
OTOENEeHNs aMepukaHCKon dupMmbl
«MHTerpenTtug AxunHomukc». Obnactb
NX VHTEepecoB — OGuomHdopmaTuka,
YKOMMbIOTEPHAsA FEHOMMKA, BbIYUCN-
TeJSibHble MeTOAbl.

CHOBHOW OOBLEKT COBPEMEH-
HOM B6LONOrMN — reHbl U MO-
nekynbel. bnonoru neiTatTcs
npeacTaBnTb, Kak OHW paboTaloT B Le-
oM opraHu3me. B pesynbTate nosisu-
lacb HOBas Hayka — reHomuka, 06bekT
KOTOPOW — COBOKYMHOCTb BCEWN Hacnen-
CTBEHHOM MHGOpPMaLUM opraHmama, 1o
ecTb ero reHom. PaboTa reHoB onpege-
naeT, kakme OeNnku CUHTE3UpYyloTCs B
KneTke, a OT pa3HooOpa3nsa 1 aKTUBHO-
CTV BENKOB 3aBUCAT MOJIEKYNISIPHbIE MPO-
Lecchbl, o6ecneunBaioLLme nogaepxaHme
XN3HU. Ewle ogHO HOBOE HampaBneHue
Buonornn, NnpoTeomuka (0T CnoBa «nNpo-
TeUH» — BeNoK), N3y4yaeT MOoJsHbIN Habop
06enkoB opraHn3ma.

Taba.1
Bbaxmepuaavnvie npomomopuot. Hyxaeomudnste nocaedosaneibHocmu 6vipagHeHbl

N0 KOHCep8amueHvIM, maao uzmensaouumcsa ywacmxam. C nauboavueii
eepossmuocmuio 3mu yuacmku cooepycam «cao8a» TTGACA (na paccmosanuu 35
HyKaeomuodoe neped moukoi nauasa cunmesza MPHK) u TATAAT (na paccmosnuu 10
HyKaeomudos). Peaavrvie npomomopot mo2ym omauuamocs 00HOU-08yMs OyKeamu,
Ho coxpansitom o6wyio cmpykmypy. beaxu, cunmesupyrowue PHK, pacnoznatom 3mu

C.A.bopuHckasa, M.C.fenbdpanp, A.A.MupoHos

YueHble, paboTarwLume Haz npoekToMm «[eHoMm 4Yenoseka», cobmparoT-
cs HaUTW W onucaTtb BCE YEJIOBEYEeCKMEe reHbl v perysiitTopHbie 3Jie-
MEHTbl, UX HOPMaJsbHble U AepEKTHbIe BapuaHThl, Paclin@poBaTh
CTPYKTYpPy (nocnenoBatesibHOCTb HYKIe0TU4O0B, HaINndne BCTaBOK-UH-
TPOHOB), y3HaTb PAaCMOJIOKEHNE FEHOB B XPOMOCOMax, MX rnpoayKTbl
N KOHTPOJIMPYEMbBIE VMU TMPU3HAKW OopraHnama. [ns pelueHus 3Tnx
3agad rnpUMeHs T MartemMaTn4eckmne MetTonbl 1 KOMIbIoTepsbl, 6e3 ko-
TOPbIX nccsiieqoBaHusa reHoma 661711 6bI HEBO3MOXHbI

Mo npenBapuTenbHbIM OLEHKaM, B re-
HOME YyenoBeka COAepPXMTCcs okono 60 —
80 TbiCAY reHoB. BONbLUIMHCTBO U3 HUX
«MonunT». MOCTOAHHO B KNeTkax paboTa-
0T reHbl, KoaMpyloLme annapart cMHTesa
PHK n 6enkoB, a Takke reHbol pepmMeH-
TOB, HYXHbIX OJ9 CUHTE3a W MOYUHKMK
OHK, ona obecnedyeHus KNneTku aHep-
rmen u BeulecTBaMm — HesaMeHUMbIMU
KOMMOHEHTaMN ee «[0MallHEero Xo3sm-
cTBa». Y Yyenoeeka Takume reHbl COCTaB-
NA0T NPUMEPHO OAHY NATYIO OT 0bLle-
ro Ux KoJn4ecTsa.

HekoTopble reHbl akTUBHbI TONIbKO Ha
onpefenieHHbIX aTanax pa3BuTmUS opra-
HM3Ma; OHW, HaNpPUMepP, KOAMPYKT dM-
OpuoHanbHble 6enku unm obecnevmnsa-

Oykeocowemanus, ecau OHU HAXO0AMCA HA <«NPAGUALHOM» PACCMOAHUU Opy2 Om Opyza

Hazpanuie 3a 35 HyKJIeOTUIOB 3a 10 HyKI€0THIOB Hayaso cuareza MPHK
reHa JI0 CTapTa JI0 CTapTa
recA AAAACACTTGATA CTGTA TGAGCATACAGIATAAT TGC TTCAACAGAAACAT
lexA TTTATGGITCCAA AATCG CCTTTTGCTGTATATACT CAC AGCATAACTG
uwrB TATTTATGGTGATG AACTG TTTTTTTTATCCAGTATAAT TTG TTGGCATAATTAA
leu GITGACATCCGT TTTTGTATCCAGAACTC TAA AAGCATATCGCATT
tyrT AACACTTTACA GCGGC GCGTCATTTGAATGAT GCG CCCGCTT
tufB TTTTTTAGTTGCAT GAACT CGCATGTCTCCAAGAAT GCG CGCRCTTGA
rmnAB TCCTCITGTCA GGCCG GAATAACTCCOATAAT GCG CCACRACTG
rmDEX CAGGGG TGACT CTGAA AGAGGAAAGCGTAATAT ACG CCACCTC
str TATTTCITGACACCTTT TCGGCATCGCCTAAAAT TCG GG3TCC
? PR GTATGACT ATTTT ACCTCTGGCGGTATAAT GGT TGATG
«WIcanbHBIDY | | l |

POMOTOP TTGACA 169 HykIeoTHIIOB TATAAT 59 nykn. AIG



BuonHpopmaTnka — Hayka o npeobpa3oBaHUN MHPOPMaLNU B XUBbIX CUCTEMAX.
BaxxHenwnii ee pasgen — nsy4yeHmne nHpopmaunun, 3arnnmcaHHOu B MOJIeKyax
HYKJIEUHOBbIX KUCJIOT, TO €CTb B reHOMe KJIETOK U OpraHn3mMoB.
OHa He uMeeT OTHOLUeHUsI K pa3mMaxuBaHUIiO pykamu Hapg 60JIbHbIM 4eJIOBEeKOM,
MaHUNynsynsM ¢ pamMkKkaMu U NMpyTbsiMU, SICHOBULAEHbIO U TeJsienaTvuu.

IOT NakTayuio. Ectb 1 Takune, KOTopble
BKJTIOYAIOTCS NMLLb B HEMHOIOYMCNEHHbIX
KneTkax. Tak, maekonuTalLwme Bocnpm-
HMMaIOT 3anaxm C MOMOLLBbI YYBCTBU-
TeNbHbIX KNEeTOK — OOOHSATENIbHbIX pe-
LLenTopoB. Ha nx noBepxHOCTN HaxoaaT-
cs1 6eNKoBble MOEKY/bl, KOTOPbLIE YnaB-
nvBaloT neTyyme BewecTsa. Becero Ham-
LEHO OKOJIO ThICAYN FEHOB, KOOMPYIOLLNX
noaoOHble 6enKoBble MONEKYIbl; B KaX-
0o KneTke-peuentope paboTaeT ToJb-
KO OOAVNH reH n3 3TON ThICAYMN.

Takum obpasom, B nobON kneTke B
KaXAbIh MOMEHT «3BY4UT» CBOW akKOpA,
reHoB, onpegensis cnekTp cuHTeanpye-
MbIX Ha Hux PHK, a aTm monekynbl, B
CBOIO o4epenb, 3analoT Habop 6enkos
1 cBOMCTBA KneTkn. Habop akTUBHBbIX re-
HOB pas3fu4yaeTcd B 3aBUCUMOCTU OT
TMna TKaHW, Nepuoga pas3BuUTUS opra-
HM3Ma, BHELIHUX WA BHYTPEHHUX CUT-
HasnoB.

[Mepepn reHoM HaxoaATCcs NPOMOTOPbl —
crneunanbHble PerynaTopHble nocneno-
BaTE/IbHOCTWN; OHW BKJIOHAIOT U BbIKJIO-

YaloT paboTy reHoB, Korga knetka nony-
yaeT onpepeneHHble curHanbel. Knetka
NPEKPACHO «MOHUMAEeT», KOraa 1 Kakon
y4yacTOK reHeTM4ecKoro tekcTta Hano
CuMTbIBaTb, 4YTOObI peanu3oBaTb 3anu-
CaHHYl0 B HEM MHDOPMALMIO.

Bonee nBaauaTu net Hasag, Gbina pac-
wundpoBaHa CTPYKTypa PErynsaToOpHbIX
yyacTtkoB B AHK Gaktepuin (tabn. 1). C
Tex Nnop y4eHbIM yOanocb MHOroe no-
HATb B paboTe reHoB. CTanu HaMHOro
COBepLUEeHHee METOAbl CEKBEHMPOBAHMS
OHK, To ecTb onpegeneHns nocnenosa-
TenbHOCTU (OT aHIMIMIACKOro sequence —
nocnenoBaTesibHOCTb) HYKIeOoTMOO0B B
Hel. OTO NMpUBENIO K TOMY, 4TO 06bEM
JaHHbIX O reHomax pacTeT HeBoobpa-
31UMO ObICTPO, U B HUX YK€ HEBO3MOX-
HO pa3obpaTbCcsad 0e3 KOMMbIOTEPHbIX
TexHonorui. Cenvac nccnepyoT yxe He
oTaoenbHbole dparmenTsl OHK, a uenbie
reHoMbl BakTepuii, APOXXKEN, HepBs He-
MaTobl, Myxu Apo3oduisl, apabuaon-
cuca — COpPHOro pacTeHus, POACTBEH-
HOrO ropyuue.

OMOPUOH Myxu

XpomMmocombi
Myxu

2
Xpomocombi HJ%-2

MbiLlin HOX-1 - —

HCOx-3

HOX-4———

SMOpPHNOH MbILLIN

B3pocnass mbiwib

1

MNPOBJIEMbl U METOAbl HAYKH

KoHe4yHOo e, 6onblue BCEro Xo4eTcs
M3y4nTb FMEHOM YenoBeka: BbIBUTb BCE
reHbl N YCTAHOBUTbL UX DYHKLUW N B3auU-
MOAENCTBUS B HOPME U MPU HapyLLEHN-
ax, npuBoasAmMx K 6onesHsam. MNonHoc-
TbO TEHOM YenoBeKa O0J1KeH 6bITb npo-
yntaH K 2003 rogy. OTO 0O3HAYaeT, 4TO
OynOeT onpeaeneHa nocnenoBaTeslbHOCTb
BCEX 3 MUANMApAOB HYKNEOTUOOB, U3
KOTOPbIX COCTOUT reHoM 4enoBeka. lMpu
3TOM 4nUcno OLIJI/I60K He OO0J/IKHO MpeEBbl-
cutb 300 000 (He Gonee 1 owmbKK Ha
10 000 HykneotmmoB). CoobLLeHMS O
pacwndpoBke reHoma 4YesioBeka yxe
NOSIBUNINCbL BECHOW MpOLWIOro roaa,
O[lHaKO Nnoka He BCE MPOYUTaHHbIE yya-
CTKM COEeAMHEHbl B MOCe0BaTeNbHOC-
TN, COOTBETCTBYIOLLME XPOMOCOMaM, 1
TOYHOCTb MPOYTEHUS B AECHATb pas3
MEHbLLE, YEM HYXHO.

Cam no cebe HyKNeoTUAHbIA TEKCT —
TONbKO VICXO,EI,HbIVI MaTepwuan and aalb-
HEeWLwero aHanm3a un BbIABEHUA B HEM
reHoB. [opa3no BaxHee MOHATb, Korga
M Kakme dparmMeHTbl 3TOro Tekcta ne-
penucbiBaloTca B Habop mMonekyn PHK,
Kakme 6enku npu 3TOM CUHTE3UPYIOT-
C4, Kak B pe3ynbTaTe MeHAlTCH CTPYK-
Typa N QyHKUMS KNETKW.

OTKpPbITUS TEHOMUKM HE TOJIbKO MOMO-
raloT NoHaTb dyHOAMEHTANbHbIE 3aK0-
Hbl XMW3HW, HO M MPUHOCHAT 3aMETHYIO
npakTuyeckyto nonb3dy. @apmaueBTu-
yeckmne KomMnaHmm BKNagbiBakOT OrpoM-
Hble CpeacTBa B reHOMHbIE UCCneaoBa-
HUS, N He 3pd. eHoMuKa yxe MHoroe
hana meguumHe, o4HAKO 3TO NULb Ha-
yano. ®peHcuc KonnnHa, Bo3rnaensaio-
LN aMepuKaHCKy NporpaMmmy nccne-
[OBaHNIA YeNIOBEYECKOro reHoma, npeg-
cKkasblBaeT, 4To 4yepeld 40 net neyeHue
caMbIX pasfnnyHbIX Hepoyros OyneT oc-
HOBAHO Ha MCMONb30BAHUN CUHTETUYEC-
KX FeHHbIX NPOAYKTOB (MCKYCCTBEHHbIX
reHOB, aHTUCMbICNOBLIX PHK ©n, moxeTt
ObITb, APYIUX), KOTOPbIE OYAYT NUBMEHSATb
paboTy 3ab0NeBLINX KJIETOK N OpraHoB
B HY)XHOM HamnpasfiEHUU.

Cx00cmeo 2enos, ynpaeaswouwux opmuposanuem
ocu meaa, y Myxu u moluiu.

OO0unaxo6vIM UEEMOM OMMEHEeHbL 2eHbl

u wacmu meaa, KOMopwvle OHU KOHMPOAUPYIOM
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2

IIpomomop ueaoseueckozo 2ena, KoOupyuiezo 6ea10K-nepeHoCHUK CeponoHuna.
Bempeuaromes déa éapuanma npomomopa — 0dun codepycum 14 xonuii nosmopa pazmepom
2122 nyxaeomuoa, opyzoi codepycum 16 xonuii maxozo noemopa (0ée 0onoanumenvHole
nokaszanvt céepxy om nocaedosameavhocmu). Haauvue 06yx donoanumeavnvix noemopos

ycuaueaem pabomy 2ena. Imo usmeHeHue npose6asienics 6 pabonie HepPEHOU CUCHIEMbL

u npueodum K NnO6blUeHHOU CKAOHHOCMU K ompuuameabHbIM IMOUUAM U MPEBGOHCHOCMU

TCTCCCGCCTGGCGTTGCCGCTCTGAATGCCAGCACCTAACCCCTAATG BINERHOCTCCCAGCATCCCTBETCAACCTCCCAGCAACTCGTACCCCTCCTAGGAT(

HykneoTtugbl cyeTt nio6aT

B TeueHme cTa neT M3y4eHWE FEHOB
OblI0 OCHOBAHO Ha 3KCMEepUMEHTax in
Vivo (Ha XWBbIX opraHudmax) u in vitro
(B npobupke). Mossusmecsa B 60-x
rogax KOMMbiOTepbl ObIMN NULLbL BCMO-
MoraTtesnbHbIM CPeacTBOM Ans 06paboT-
KN 1 xpaHeHus paHHbIXx. C koHua 80-x
rogoB Havyanocb co3paHne 6a3 AaHHbIX,
B KOTOPbIX XpaHUTCA MHPopmaumsa o
nocnenoBaTeNbHOCTAX HYKNeoTUAOB B
OHK n PHK nn1 ammnHokncnot B 6enkax.
KomnbloTepHblli aHanmM3 aTux 0as aaH-
HbIX MPEBPATUIICS B CAMOCTOATENbHYIO
obnactb Hayku — BGronHdbopmaTuKy.
MccneposaHusa in silico, TO eCTb B KOM-
nbloTEPE, yXe npuBenu K pacumdpoBke
MHOIMX «CJIOB» FEHETUYECKOro TekcTa —
KOMaHg, 3anncaHHbix B HK 1 ynpasnsito-
LLMX XKU3HbIO KNneTku. [na Takon pacwumd-
POBKM UCMONBL3YKOT CcrneunanbHo paspa-
OoTaHHble MporpamMmbl, KOTOPbLIMA MOX-
HO, HanNpumep, NPOBECTN CTATUCTUYECKNI

aHanmM3 pacnpeneneHns HykneoTuaoB B
OHK. HanomMHuMm, 4TO B reHETUYECKOM an-
daBuTe BCEro 4eTbipe OYKBbI-HYKIEOTU-
pa: A (apeHuH), T (TuMuH), I (ryaHuH) 1
Ll (umtosmH). Jliobutenn nopcyeta OGykB
BbISICHUIN, CKOJIbKO MOAPSA MOXET UATU
OykB A, nnm kak 4acTo I' BCTpeyaeTcs noc-
ne U, B AHK 6aktepuii unn yenoseka. B
«OCMbICNIEHHbIX», TO €CTb KOOWPYIOLWMX,
yyactkax [AHK 3Tn coyetaHma nogymHs-
I0TCA OnpefeneHHbLIM npasunam, Toraa
KakK B MPOMEXYTKaxX MeXay reHamu, Tam,
roe Huyero cywectseHHoro B IHK He 3a-
MMCcaHo, 4acToTa COYETAHUN HYKNEOTNO0B
6nmM3ka K Crnyy4anHom.

OTO Noxoxe Ha npasufia rpammaTtu-
KW, KOTOPbIE Mbl y4unun B wwkone: «Xun-,
wn — nuwn yepes u». B cnosax pyc-
CKOro s3blka OykBa «bl» MOCNE «XK» HE
BCTpeyaeTca (pa3Be 4TO B TeTpansx
0BOEYHUKOB). Tak Xe 1 B KOAUPYIOLLNX
yyacTkax HyKIeOoTUOHbIX TEKCTOB HEKO-
TOpble COYEeTaHUS HYKeoTUO0B NpakTu-
Yecku He BCTpevaloTcs, a pacnpegene-

TTT 22 deHunanaHuH
TTL, 16 deHunanaHuH
TTA 14 JenunH
TTr 13 JlenuunH
TUT 10 CepwuH
TUL, 9 CepuH
TUA 8 CepuH
TUI 9 CepuH
TAT 16 TuposuH
TAL, 12 TwposuH
TAA 2 Crton-kKomoH
TAT 0.3 Cton-koaoH
TTT 5 UwnctenH
TrL, 6 UwnctenH
TrA 1 Cron-koaoH
Trr 14 TpuntodaH
uTT 11 JNenuyunH
UTL 11 JlenuuH
LTA 4 JlenuuH
utr 50 NenuunH
LT 7 TponuH
LU 5 TMponuH
LILLA 9 TlponuH
LULUr 22 MNponuH
LIAT 13 TucTtnavH
LUAL, 10 TwvctuauH
LUAA 15 TnytamuH
LAl 29 TnytamuH
LUFT 21 ApruHuH
Ure, 21 ApruHuH
LIFA 4  ApruHuH
urr 6 ApruHuH

ATT 30 U3onehuunH
ATL, 24 N3oneiuunH

ATA 6 WsonenuunH
ATl 27 MeTuOoHUH
AUT 10 TpeoHuH
ALLL 23 TpeoHuH
ALA 8 TpeoHuH
AL 14 TpeoHuH
AAT 19 AcnaparuH

AAL, 22 AcnaparuH
AAA 35 JInswmH
AAT 12 JInsuH
Al'T 9 CepuH
Al'LL 16 CepuH
ATA 3 ApruHuH
AT 2 ApruHuH

T 19 BanuH
Ty 15 Banun
['TA 11 BanuH
rmr 25 BanuH

rUT 16 AnaHuH
ruy, 25 AnaHuH
FUA 21 AnaHuH
rur 32 AnaHuH

FAT 32 AcnaparnHoBas K-Ta
AL, 19 AcnaparuHoBas K-Ta
FAA 39 'nytamuHoBas k-Ta
FAr 18 mytamuHoBas k-Ta
rT 25 'uunH
rry, 28 muuuH
TA 9 MunumH
rrr 11 TnuumH
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HME OPYrux COYETaHWU CUNbHO OTNn4Ya-
eTcs OT CcnyyanHoro. OTO BMAHO Mpu
nogcyete pacnpeneneHus TPUnaeTos,
KOOMPYIOLWMNX aMUHOKUCAOTbI, B FEHax
n3n6seHHOro o6bekTa reHeTuKoB —
KUweyvyHom nanoyku (tabn. 2). Y kuwey-
HOWM nasoykn, Kak Uy ApYyrnx opraHuna-
MOB, BCTpeyatoTcsa 64 Tpunneta. Tpu n3
Hux — TAA, TAl n TTA — He KoaupytoT
aMWUHOKWCNOTHI, @ AaloT CUrHan gowen-
WM 0o HMX pubocomam, 4To nopa 3a-
KaH4YMBaTb CUHTE3 Oenka (ero ocTaHoB-
Ka HasblBaeTCa TepMuHaLlmen).

OmHYy n Ty Xe nocnenoBaTesibHOCTb
OHK MOXHO npouutaTb Tpems cnoco-
6aMu, ecnu Kaxablii pa3 caBuratb Ha-
4yano CYMTbIBAHUSA HA OOMH HYKIEeoTua,.
Cnocob 4YTeHMs Ha3blBAaeTCH pamMkoi
CuMTbIBaHMSA (Kak 6yATO Mbl coenann B
Oymare OKHO pasmMepom B Tpu GYKBbl 1
CYNTBLIBAEM TONbKO TE€, KOTOPbIE B HEM
BUAHbI, MPUYEM B CNEQYIOLNIA pa3 OKHO
nokasbiBaeT Tpu cneaywowme OyKBbl).
OO6bIY4HO AN KOAUPOBAHUS aMWUHOKUC-
NIOTHOW nocnepoBaTenbHoCTU Genka
MCMONb3yeTCH TOSIbKO O4HA pamKa Cyu-
TblBaHWS, OBE Apyrve CMbIC/IOBON WH-
dopmaymm He HecyT. NMOHATHO, 4TO Tep-
MWHMPYIOLLME TPUMETHI HE BCTPEYaloT-
CS BHYTPM reHa B KOAUPYIOLWEN pamke
CYUTbIBAHUS (B OPYrMX paMkax OHU MO-
rytT BCTpeYaTbCs, HO HUKOMY TaM He
MEeLLaT — OHW HEe YMTalTCs, ecnnm Mo-
NekynspHas MalnHa He cobbeTcs).

PacnpeneneHne kogupyowmx Tpunne-
TOB BHYTPW reHa pasnuyHo. Tpunnet LTI
BCTpeYaeTCsd Ha NOpPSAOK Yalle, 4Yem
Tpunnet LUTA, xota o6a OHW KOOUPYIOT
OJHY N Ty XX€ aMUHOKNCNOTY — NIENLVH.
B MeXreHHbIXx NpoOMeXyTkax Takme pas-
NNYMsa 4acToT He HabnaalTes.

Takne noacyeTobl, Ha3blBaeMble CTaTn-
CTMYECKMMU MEeTO4aMKN aHanm3a Hykne-
OTUAHbIX MOCNEeA0BaTENbHOCTEN, MO3BO-
NFI0T HE TOIbKO OT/INYaTb KOAMpPYoLLme
0enoK y4acTku OT HEKOANPYIOLWMX, HO U
pacrnosHaBaTb y4aCTKM reHomMma ¢ onpe-

Taba. 2

Tpunaemmuotii K00:

wacmoma eécmpeuaemMocmu Ko0oH0G

6 2eHOMe KUWEeHHOU NA104KU.

Ykaszana cpeonss wacmoma écmpevaemocmu
0anHo20 KOOOHA HA MbICAYY KOOOHOG



heNeHHbIMK cBoncTBamu. Hanpumep, y
OakTepuin BONbLUNHCTBO OONIE3HETBOP-
HbIX F€HOB HaxoguTCa B TaK HasblBae-
MbIX «OCTPOBKax MaToOreHHOCTU». ITu
y4acTKM OTAIM4AKTCS MO YacToTe BCTpe-
yaemoctn A-T u -l nap HykneoTnaos
OT OCTaJIbHOrO reHoma.

Fme uckatb reHbi?

Y BakTepuit BbISBUTb FreHbl OTHOCUTEb-
HO nerko. Bo-nepBbiX, OHU 3aHMMAalOT
okono 80 — 90% 6akTepuanbHOro reHo-
Ma, Tak 4TO BEPOATHOCTb NOMNacTb B reH
ropa3no Gonblie, YeM MPOMaxXHYTbCS.
Bo-BTOpbIX, GakTepunanbHble FeHbl, KO-
onpylowme 6enkn, He NMpepbiBalOTCA
BCTaBKaMu, Tak 4TO €CNM y4eHOMy yja-
JIOCb HaWTX B CM/OLLHON Lenoyke OykB
Hayano reHa, oH OyJeT yMTaTb €ro, Kak u
KneTka, Tpunnetamy 0O CcamMoro KoHua,
NMoKa He HaTKHeTCd Ha CTOMN-KOAOOH. Ha
[ene nerye nckartb reHbl HE OT Havana, a
OT KOHLA — OTCYMTbIBATb TPUMMETHLI Ha-
3a/, OT TeEpMUHMpPYIOLLEro kogoHa. Cpea-
HUIA pa3mep BakTeprasibHOro reHa — OKO-
N0 ThICA4YM HYKJ1IeOTUAO0B.

[eHbl BbICWWX OPraHM3mMoB, B TOM
yucne n 4YyenoBeka, MckaTb HAMHOro
TpyoHee. Y yenoBeka Ha yyacTku, KO-
avpyowmne 6enkn, NPUXoLNTCS TONbKO
5% Bcero reHoma. U 6enok-kogupyto-
e y4acTtkm maytT He Cnnollb, KakK y
OakTepwuii, a NpepbIBalOTCS BCTABOYHbI-
MW NOCNefoBaTeNlbHOCTAMU — WHTPO-
HamMu, KOTOpble NOCNe CUHTE3a MaTpPuy-
Hon PHK n3 Hee Bbipe3atoTcd. [eH Mo-
XKeT coaep>XaTb A0 HEeCKOJIbKUX OeCAT-
KOB KOAUpyloLWwmnx pparmMeHToB — 3K30-
HOB, 4YepeaylLwmxca ¢ nHTpoHamu. K
TOMY Xe B pa3HbIX KineTkax MOryT uc-
Nosb30BaTbCA Pas3fiNyHble COo4YeTaHus
9K30HOB OJHOr0 M TOrO Xe reHa.

Ha ocHOBe CTaTMcTMyYeckoro aHanusa
MOXHO C OMpeaesieHHON O0NEN BEPOSAT-
HOCTW YCTQHOBWUTb, K KakOMy y4acTKy
reHoma OTHOCMKTCS uccnegyemolin dpar-
MEHT. 3TO MOXHO CPaBHUTb C MPOCMOT-
poOM Tenesm3opa: ycChblllae CnoBa «B
oT/In4Me OoT 0ObIYHOIO cpeancTtea» Unn
«JeuweBne TONbKO JapoM», Bbl cpasy
rnorvMeTe, 4TO nonanu Ha pekNaMHbIn
ponunK, MOTOMY YTO B APYrux nepenayax
3TU CNOBOCOYETAHUSA NOYTU HE BCTpeya-

TGCAGCCCCCCCAGCATCTCUBETACCCCCAGCATCCCCCC

TCCTGCATCCCCCATTATCCCCUCCACCCCTCGCGGCATCCCURIACCCCCCAGCATCCCTGCACCCCCCAGCATCC

10TCH. Tak n onpeneneHHble co4yeTaHus
HYKJTIEOTMO0B YKa3bIBaIOT HA TO, YTO aHa-
NN3NPYEMBIA KYCOK FEHETUYECKOro Tek-
CTa OTHOCUTCHA K MHTPOHY UJIN K 3K30HY,
KoavpytowemMy 6enok. 'paHuubl MHTPO-
HOB 1 9K30HOB 00603HaveHbl B [IHK cne-
LuManbHbIM COYETaHMEM HYKIEeOTUAOB.
Be3 komnbloTepHbIX BronHdopmaum-
OHHbIX TEXHONOMMN Pa3BUTUE FEHOMHbIX
nccnegoBaHnin 6bi10 Obl HEBO3MOXHO.
KoMnbloTEePHbIN NMOUCK TeHOB OCOOEH-
HO BaXeH Oas UcclefoBaHUs reHoma
yenoBeka, Tak Kak MeToAbl Kflaccumyec-
KOW reHeTukn He Bcerna npuMeHuMbl B
9TOM chny4ae: 4enoBek, B OoTan4me OT
MyX Op030pus, He MOXeT ObiTb 0Obek-
TOM WCKYCCTBEHHOIro MyTareHesa wunm
OPYrnX FreHEeTUYEeCKNX 3KCMEPUMEHTOB.
OpHako pesynbTaTbl 3KCNEPUMEHTOB,
NOCTaBNIEHHbIX HA XWBOTHbIX, MOryT
ObITb npuMeHnMbl 1 Ona 4enoBe4dyecko-
ro reHoma. Hanbonee BaxHble y4acTku
reHoMa OTHOCUTENIbHO MaJslo U3SMEHSIOT-
Cca B npouecce 3BONOUUN, N NX PYHK-
LN, YCTAQHOBJIEHHbIE B 9KCNEPUMEHTAX
Ha MyXax, OKa3blBaOTCA TakKUMU Xe Uy
Mbllen, 1 y Yyenoseka (puc. 1).
KoMnMblOTEPHbIN aHanNn3 reHeTUYEeCKmx
TEKCTOB pa3sHblX OpraHn3mMoB MO3BOJIA-
€T BblABUTb TakMe CXOOHble y4acCTKu.
MepneHHee BCEro MEHSIOTCH OTPE3KMU,
Koampylouime 6enkn, Beab nepemMeHbl B
HUX MOTYT NMPUBECTN K rMOenn opraHuns-
Ma. B Hanbonee BaxHbIx Benkax HeEKo-
TOpble dparMeHTbl COXPaHAINCb HEU3-
MEHHbLIMW Ha MPOTHXEHUN MUNNNAPAOB
NeT 3BoNOLMN — OT BakTepuin Ao veno-
BeKa. 910 naetT BOBMOXHOCTb HaxoouTb
rEHbl MPY CPaBHEHUM FTEHOMOB OTAAIEH-
HO POACTBEHHbLIX BMOOB. TakMMm aHanm-
30M 3aHMMaeTCs CpaBHUTENbHAS reHo-
Muka. Ee mMeToabl MCNOMb3yloT, YTOObI
BbIIBUTb POACTBO OTAE/IbHbIX FEHOB U
OpraHn3moB, YCTaHOBUTb MPOUCXOXAOe-
HVE BUOOB 1 6Onee KPymnHbIX TakCOHOB.
Mpn CpaBHEHUN HYKNEOTUOHbLIX TeK-
CTOB 4yenoBeka 1 Apo30dunbl BbIABUTb
reHbl Nerko, Tak Kak y HEepOACTBEHHbIX
opraHnamoB 0OoJfiee 3amMeTHa pasHuua
MeXay KOAMPYKLWUMN (MEOSIEHHO Me-
HALWWMAUCHA) N MeXIreHHbIMU (ObICTPO
MEHSALWNMNCA) y4acTkaMn. Ho HekoTo-
pble 4enoBevyeCkne reHol COBCEM He
NMOXOXW Ha MYLLVHbIE, U BbISBUTb UX NP
TakOM CpaBHEHUN He yaaeTcs. Y Hawen

MNPOBJIEMbl U METOAbl HAYKH

CAGCCCTTCCAGCATCCCGC...

oonee 6M3KON POACTBEHHULLbI, MbILLIN,
NMOYTN TaKoOW Xe Habop reHoB Kak u y
yenoseka. «PasrngagbiBasi» (C NMOMOLLBbIO
KOMMbIOTEPA) €€ FrEHOM, MOXHO BbISBUTb
reHbl, CXOAHbIE N0 GYHKLUUM C HALIMMWN
n otcytcTBylowme y aposodbunbl. Oa-
HakKoO ecqm CXoACTBO B HEKOOAMPYHOLMX
06nacTsax COXpaHaeTCs, Npu BbIIBIEHUN
reHOB CPaBHMUTESNIbHLIMM METOAAMU BO3-
HUKaT TPYOHOCTM. Tak 4To BbIGMpATh
OpraHu3m Ans CpaBHEHMS HafLo B 3a-
BUCUMOCTU OT KOHerTHOI7I 3a0a4yn.

A BOT y LUMMMNAH3E FEHbl U MEXIEH-
Hble MPOMEXYTKM MOYTU Takne Xe, Kak
y 4enoBeka, — OHW OTNMYAKTCHA OT Ha-
LUINX B CPEeAHEM OOHUM HYK1IEOTUAOM U3
cta. MNoaToMy coBnageHwuii CAULLKOM
MHOr0, Tak 4TO CpaBHEHME reHoMa Ye-
noeeka ¢ 00e3bsiHbUM HENb3S UCMOJb-
30BaTh A9 BbiABAEHUSA reHoB. OgHako
€CIV TeHbl YXXe M3BECTHbI, Ha pasnnyms
MexXay HUMU CTOUT 06paTUTb BHUMaHME.
Ckopee BCero, MMeHHO TaK MOXHO Bbl-
SIBUTb FEHbl, KOTOPbIE AenaloT Hac NI0Lb-
MU. HaiTy nx no3BOMNT NPOEKT «[[eHOM
wmMnaH3e», HavaTblh B FepmaHun (0
HEM pacckasblBaeT XypHan «Science»).

Cenyac M3BECTHO HECKOJSIbKO OT/MYUMA
yenioBeka OT wWmMMnaH3e U npo4ynx 066-
3bsH. N OBYX pasfMyaloLLMXCs y4acT-
KOB YHKLIMSA N3BECTHA, )1 OCTasIbHbIX —
HeT. Pa3nnunsa mexzay reHoMamu 4yenoBe-
Ka 1 LUMMMNaH3e CBs3aHbl CO crneunannsa-
umert Kaxaoro suaa.

Ecnn mbl, cpaBHMBas Yenoseka ¢ obe-
3bSiHAMU, BbIICHUM, KakKUe MMEHHO F'eHbl
M3MEHUNNCL B MPOLLECCE aHTPOMOreHe-
3a, Mbl y3HaeM, KakMe U3 HUX genawoTt
Hac NPAMOXOASLMMKM, YMHbIMU, FOBO-
pAWMMM N Tak ganee.

CpaBHI/ITeJ'IbHaFI reHoMuka no3BondeT
MO M3BECTHbIM (DYHKLUMSAM FEHOB MYXMU
WM YepBs HemaToabl NpeackasbiBaTb
GYHKUNM TeHOB YenoBeka. A BbISIBIEH-
Hble Y YenoBeka reHbl, paboTa KOTOPbIX
HapyLleHa npu Tex UM UHbIX 3abone-
BaHUSAX, MOTyT OblTb N3Yy4Y€EHbI HA XMBOT-
HbIX. Hanpumep, y 4yenoBeka HangeHbl
reHbl, MyTauum B KOTOPbIX NMPUBOOAT K
6one3Hn Anburenimepa — OOHOW K3
dopm cTapyeckoro cnaboymus. Okasa-
NOoCb, YTO MN3y4aTb ,El,el7|CTBVIe o9Tux re-
HOB 1 MCKaTb CNOCOObLI EYEHNA MOXHO
B 9KCMepUMeHTax Ha Myxax. MyTtauum B
reHax Myxu MnpuBOAAT K U3MEHEHUsSIM B
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MYLLUMHbIX MO3rax, O4eHb CXO4HbIM C TEMU
MOJEKYNSPHBIMU HAPYLLEHUSMW, KOTOPbIE
NPONCXOAAT B MO3ry NauMeHToB ¢ 6ones-
Hblo AnbureriMepa. Y cnaboyMHbIX Myx
HapyLlaeTcsl cnocobHOCTb K 3arnoMuHa-
HU0. BepeTtcs mMoucK reHoB y MyX, CBs-
3aHHbIX C HapyweHnaMn namdaTtun, n npe-
napaToB, CMOCOOHbIX 3aMeannTb pPas3Bu-
TMe BONE3HN — cHayana y mMyx, a noToMm,
OynemM HagesaTbes, Uy Noaen.

BaxxHble ons MeauunHbl U MPOMBbILLIEH-
HOCTW pe3ynbTaThbl gann nccnegoBaHnda
LlenblXx reHoMoB OakTepuin. Yxe nosiHo-
CTblO npoyuTaHbl reHombl 200 — 300
GakTepuii. Cpeaun HUX, KPOME yXe yno-
MWHaBLLENCS KULWIEYHON Manoyku, BO3-
OyaAnTEeNY coumanbHO 3HAYUMBbIX UHDEK-
umn — TyGepkynesa, cudpunuca, Tuda,
ractputa, HEKOTOpble MPOMbILLIEHHO
BaxHble OakTepun. MNpakTuyeckn Bce
reHbl B M3y4YeHHbIX BGakTepuanbHbIX re-
HOMaX BbISIBJIEHbI, A/11 MHOIMX U3BECT-
Hbl GYHKLMN BENKOBOro NpoaykTa.

3Has nocnenoBaTeibHOCTb HYKNeOoTu-
[OB BCEero reHoma 6akTepum, MOXHO
YCTaHOBUTb MOJIHbIA Habop 6enkoB, KO-
TOpble OHa cuHTe3upyeT. o nonHomy
Habopy 6enKkoB, eCNN N3BECTHbI UX DYH-
KLMN, MOXHO PEKOHCTPYMPOBATb peak-
umm metabonmama (obmMeHa BelecTB)
OakTepun. nsa aTon obnactn nccnepo-
BaHW, OQHOW N3 BaXHEWLIMX B nU3yye-
HUW TEeHOMOB, MpUAyManu Ha3BaHue
«MeTabosNloMuKa».

AHannM3 nosiHoM nocnenoBaTelbHOCTH
HYKNEeOTMAO0B reHomMa MukobakTepum —
BO30OyamTens Tybepkynesa — nokasarn,
YTO Y HEE MPOTEKAKT XU3HEHHO BaXHbIE
ONs Hee peakuuu, KOTOPbIX HET Y 4eno-
Beka 1 BakTepuil, NpeacTaBNSOLMX eC-
TECTBEHHYIO MUKpodnopy. 3Has ysa3Bu-
Moe MecTo BakTepun, MOXHO nogobpaTtb
M NeKapcTBO, OENCTBYIOLLEE TOJIbKO Ha
Hero. 9To obellaeT NnepeBopoT B HOpb-
6e C 97Ol UHDEKUMEN, YHOCALLEN MUN-
JNINOHbI YENOBEYECKUX XN3HEN.

NMepcnekTuBbl
6uonHdpopmaTnkmn

OKCcnepuMeHTanbHbIA MOUCK OOHOro
reHa 3aHMMaeT Hedenn n Mmecsubl pa-
60Tbl Lenol nabopaTtopun. Komnblotep-
Hble MEeTOAbl MO3BONAIOT CAENATb 3TO 3a
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CYUTaHHbIE MUHYTbI, €CNN onpegeneHa
nocnenoBaTeNbHOCTb HYKNEOTUAOB
opraHmama M ecnu ecTb xXopoluve an-
roputMel noucka. Co3gaHnem Takux
anropuTMOB 1 3aHUMaKTCs BUonHdopP-
MaTukn. PasnunyHble nporpamMmMbl nC-
nonb3ylT AJiS noucka reHoB, noucka
perynatopHbix curHanos B AHK, npepn-
cKadaHusl CTPYKTYpbl U dyHKUMA Benka,
ero nokanuMsauum B KNeTke, Ana pe-
KOHCTPYKUMM MeTabonmama. PekoHCT-
pyKunst MeTabonmyeckmx peakumii, npo-
MCXOOSLWLNX B Pa3dHbIX KeTKax U TKaHaXx,
OynoeTt ogHUM M3 CNepcTBuid paclung-
POBKWN reHeTnyeckon mHdbopmaumn ye-
noseka.

3ameTum, 4TO Ha npouweawen B Ka-
Hage netom 2000 ropga oyepenHoOm Mex-
OyHapoaHom kKoHdepeHuun «[eHOM Ye-
NI0OBEKa» U3 YETbIPEX BMOTEXHONMOIMYEC-
KMX KOMMNaHWA, MOMECTUBLLMX HA JOCKe
0ObABNEHUI NpurnaweHns Ha pabdoTy,
TPW ULLLYT pyKOBOAUTENEN 0TAeNnoB buo-
nHdpopmatukn. OTBevass Ha noTpebd-
HOCTb B creuuanmcTax aToro npoduns,
pan KaHaACKUX rpynn o6beanHuica m
npepnaraeT Xxenawwmm nocewaTb
nnaTtHble HefesNbHble LKOMbl MO BUOUH-
dopmaTurke, y4aCTHUKM KOTOPbIX CMO-
ryT MoayyYnuTb OUNAOM «Creumanucra-
OunonHdopmaTnKa».

Hapno oTMeTuTb, 4TO poccuinckas 6mo-
MHPopmMaTnKa He OTCTaEeT, a 3a4acTylo
1 onepexaeT MUPOBYI. Tak, MMEHHO
POCCUNCKME Y4YEeHbIE MPEOSOXUAN UC-
nosb30BaTb OJHOBPEMEHHO HECKOJbKO
pasHbIX B3aUMOMNOALEPXKMBAIOLLMX aNro-
pUTMOB aHanmM3a nocnenoBaTenbHOC-
Ten. Kaxpas n3 cyuwecTBylOWMX Npo-
rpaMm no oTAenbHOCTU owmnbaeTcs Ao-
CTaTo4HO YacTo. Ho ecnn ncnonb3oBaTtb
HECKOJIbKO Takmx «cnabbix» Nporpamm
OJHOBPEMEHHO, TO TaM, rae ux npea-
cka3aHus COBMafalT, — TaM UCTMHA.
Hanpumep, yenoBeuyeckune reHbl ynaet-
CA Henmaoxo npeackasblBatb, eCnn o4-
HOBPEMEHHO CMOTPETh Ha CTaTUCTMYEC-
KO€e pacnpeneneHne HykneoTnaoB, Cur-
Habl Ha rpaHULAax UHTPOHOB U 3K30-
HOB 1 4aCTOTY MCMONb30BAHNSA KOLOHOB.

ﬂ,ﬂﬂ OLEeHKN ycnewHOCTn pa3BUTuUd
OaHHOoWM 06nacTn Hayky B TOW WUAW UHOWA
CTpaHe MOXHO MCMNONb30BaTb KPUTEPUIA
PonTtbepra: yem Gosblle KpacuBbIX Oe-
BYLLEK HA KOHDEPEHLUUM, TEM YCMELUHEE

B 2000 rony

pasBuBaeTcs Hayka. W npowepwas
3TMM netom B HoBocubupcke kKoHdpe-
peHuus no 6uomnHdopmMaTMKe COOTBET-
cTBOBana 3TOMY KpUTEpU0 B ropasno
OonblUe cTeneHn, 4em KkaHaackas. Ectb
1 gpyrmue nokadarenun. B HaunoHanbHoOM
LeHTpe 6uonHdOopMaTUKM, CaMOM Kpyr-
HOM aMepUKaAHCKOM LEHTPE KOMIbIO-
TEPHbIX FEHOMHbIX MUccnemoBaHuii, 6o-
nee 20% COTPYAHWMKOB — HallX cooTe-
YeCTBEHHUKN. FTEHOMHbIE NCCNEA0BaAHUS
B Poccum pasBmBaloTCs, HECMOTPS Ha
BCe TPYOHOCTW, C KOTOPbLIMU CTasnkuea-
eTcsa Hayka B Hawel ctpaHe. W Poccum
OHU HEOOXOAMMbI TakK Xe, Kak 1 opyrum
cTpaHam.

JllobGas 6uonoruyeckas cuctema cTpe-
MUTCS K nogfepXaHuto cTabuibHOCTH
CBOEro cyuiectBoBaHusa. [axe pactu-
TenbHOE Co0obLEeCcTBO perynmpyeT BHYT-
peHHne ycnoBug — B HEM W Temnepa-
Typa BO34yxa OT/IMYaeTcsa OT OKpyXato-
LWen, N OCBELLEHHOCTb MOMEHbLUE, U
BeTep He Tak CUJIbHO AyeT, U BNaXHOCTb
Bo3ayxa MHas. Co Bcex BWUAOB ecTe-
CTBEHHbI 0TOOpP cobupaeT CypoBYiO
[aHb, YHNYTOXasa HocuTenen Hebnaron-
PUSTHBIX MyTaLWiA, — 3TO Nnarta 3a npu-
crnocob6neHHoCTb Buaa B Lenom. K ynyy-
LIEeHWIO nopoabl Noan CTPEeMUNUCb BO
BCe BpemeHa. B gpesHen Cnapte xu-
NbIX MNafeHuUeB copachiBann co CKanbl.
B 30-x rogax B CLLUA c ToW e uenbio
OKOJIO CTa ThicAY 4enoBek ObINO noa-
BEPrHyTO NPUHYAUTENBHOW CTepunnaa-
UMW — C TOYKM 3PEHUSA reHeTukn bec-
CMbIC/IEHHOI, Tak Kak NoaobHble Mepbl
HE CHWXaloT 4aCTOTbl NMPOABNEHUA Ha-
CNneAcTBEHHbIX 3ab0neBaHMin B cneay-
IowemM nokoneHnn. Ha nopore TpeTbe-
ro ThiCAYEeNeTUs 4YesloBe4ecTBO CTpe-
MWUTCS 3annaTuTb 3a 6narononyyme no-
MeHblle — B34Tb MNOoA4 KOHTPOJb 006-
CTBEHHbIE TEHETUYECKME MPOLECCHI U
BHOCUTb B HUX KOPPEKTUBbLI HE LEHOW
XWU3HU HOcUTenelr HebnaronpusaTHbIX
MyTauuii, a NoanpasBnsas reHeTu4yeckne
TeKCTbl N0 COOCTBEHHOMY pPa3yMeEHWIo,
C Y4€TOM 3HaHWUII O reHoMe 4YenoBeka.
1 6e3 KOMNbIOTEPHOM FrEHOMUKN B 3TOM
nene He o60ONTUCH.



[o6poBOsbLHAN
nuxopagKa e

CTPAHULIbI NICTOPUN

TOT MOMEHT, Korga s no-

3HaKoOMUNACS co 3HaMeH-

CKUM, OH CNYXWN Hayasb-
HMKOM OTAeneHuss ocobo onacHbIX
nHdekumin B caHanunaemcnyxbe Tu-
XxookeaHckoro ¢nota. Cnyxba aTa
Haxogunacb BO BrnaguBocToke.
Ciopa Bnagnmup 3HameHckuin npu-
exan nocne Toro, kak B 1953 roay
OKOH4YMN BOEHHO-MeauLMHCKYI0
akagemuio B JIeHuHrpage v, npon-
Os crneunannsaumio, ctan Bpavyom-
6aKkTepruonorom.

CoTpyaHUKM OTOENEHNS AOJIKHbI
OblNN HanaxmeaTb NPOPUNAKTUKY
MHOEKUMOHHbIX 3a6oneBaHuii u 6o-
pPOTbCS C UX BCMbILIKAMK, a Kpome
TOro — mnady4yatb 6monoruto Bo3oby-
outenein ocobo onacHbiX MHOEK-
unii. HYyma n MHorue gpyrue 3apas-
Hble 6ones3Hn, Kak U3BECTHO, Mo-
CTOSIHHO NOAAEepPXMBalOTCS B HEKO-
TOPbIX MPUPOAHbLIX MOMNYAALUAX
rpbi3yHOB, a MHoOrga nepekuabiBa-
I0TCA 1 Ha nogen. HyxHO ydyecTb
elle, 4To 970 ObIU roAbl «X0n0n4-
HOW BOWHbI» U BOEHHbIE CYUTaANN,
4YTO «BEPOSATHbIA MPOTUBHUK» MOXET
npuMeHnTb Buonormyeckoe opy-
xue. HyXHO Oblno ymeTb B none-

BbIX YCNOBUSAX ObICTPO ONpeaennTb,
KakKUMN UMEHHO MUkpoBamMu arpec-
COp MNONbITANCS BbIBECTU U3 CTPOSA
Hawwn BolcCKa.
Ceoeln nabopatopun, obopyno-
BaHHOW Ana Takux paboT, y ¢pnoTta
" Torga He 6bino, 1 Bnagumunp Anex-
ﬁ

CceeBMY Hawen npuioT BO Bnagm-
BOCTOKCKOMW MOPTOBOW MPOTUBO-
YyyMHOI nabopartopuun, roe BMecTe
C rpaxgaHCKMmu Bpavyamu may4van
OTJIOBJIEHHbIX B MOPTY IPbI3yHOB U1
BblAENSN U3 HUX BO36yauTenein 60-
nesHen.

BoeHHbIVi Bpay
Bnaanmup AnekceeBud 3HaMeHCKuU

B LIECTUAECATbIE oAbl MPOCAABUTICS TEM, em BpemeHem Ha dbroTe
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pnoxopguna oo 39,5° n gepxanacb He-
CKOJNIbKO AHen. Y 6GonbluMHCTBA nauu-
E€HTOB Ha KOXe MosBNSAach Chilb, CUMb-
HO 60oNEeNn MbllLUbl U cyxoxunusa. OguH
4yenoBek ymep.

B TOomM e rogy Oblin BbISBAEHbI U
Opyrve KpyrHble BCMbILWKMA 3TOro 3a6o-
neBaHus. MpurnaweHHble Ha KOHCYJb-
Tauuvio rpaxnaHckme Bpain HE COMHe-
Ba/INCb, YTO UMEIOT [EN0 CO cKapnaTtu-
HOI, NOgOOHON TON, YTO B CBOE BPEMS
Oblna onucaHa aHrnCKUMM Bpadyamu.
B cBA3u ¢ 4pesBblyaliHbiM COObITUEM B
[Mprmopbe Nprexana koMnceus, B cocTa-
Be KOTOpOW Haxoamnca npogeccop Bo-
E€HHO-MeanumHckor akagemumn MN.A.Anu-
coB. lNocne obcnenoBaHns 60JIbHLIX OH
3aaBun: «MeHs YacTo pyranum, 4to 9 nio-
XOW KNNMHUUMCT. MoxeT ObiTb, 9 owmnba-
l0Cb, HO 3TO, 6€3yCNOBHO, HE cKapnaTu-
Ha». MecTHble Bpayn [.M.ComoB U
M.10.8anmoBep cornacunanck ¢ HUM, ©
OHW peLwwnnu gatb 601e3HN YCIIOBHOE Ha-
3BaHME «OaNbHEBOCTOYHAA CKapnaTuHO-
noaobHas nuxopaaka». Bpaun Bcnom-
HUW TakXe, YTO NoA0OHbIE cnyyan 3a-
0oneBaHus BcTpeyanucb B Npumopbe
1 paHblle, HO TOorga ero He CMOrau
OMNO3HaThb.

HoByto 60/1€3Hb BHECAW B MEOULINH-
CKYIO Knaccudukaumio Ha OCHOBaHWUMU
ANNAEMUONOIrNYECKMX U KIIMHUYECKUX
HabnogeHnn. Ctano CHO, YTO NNXOpPaa-
KY pacrnpoCTpaHsnn rpbi3yHbl, KOTOPbIE
NPOHUKaNM Ha ckiagbl MPOAYKTOB U B
ctonoBble. [o-BungMmMomy, Ni0AsSM OHa
nepenasanacb ¢ nuuiein. 3To0 NO3BONS-
/10 MPUHATL Mepbl, YTOObI NpeaoTBpa-
TUTb O4YepeHble BCMbIWKW, O4HaKOo O
MoSIHOM nobeabl Hag O0NE3HbID HYXHO
OblNI0 BbLISBUTL ee B0o30yautens. B 1o
BPEMSI Bpayn yBNeKanmucb HeaaBHO 00-
HaPY>XEHHbIMW KMLLEYHLIMU BUPYyCaMu, 1
npogeccop BoeHHO-MeauuUnHCKOM aka-
nemun BJl.LLypa-Bypa npegnonoxun,
4YTO BHOBb OMuMcaHHOe 3abosieBaHne —
3TO Kakasf-To BUpycHas uHpekuus. C
HUM COrfacmnocb MeAULMHCKOE Ha-
4anbCTBO BJ0Ta, NOCJIE YErO CMOPUTHL C
ABTOPUTETHbBIM MHEHWEM CTaNlo O4YeHb
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TpyOHo. HecMoTpa Ha TO 4TO BUPYCHI
HaWTN He yaaBasioCb, reHepasnbHasa nn-
HUSA MOUCKOB Oblna ykasaHa. Brnipoyewm,
BO30yauTens uckanum n cpean 6aktepuii,
1 Takxe 6e3ycneLlHo.

TO Bpemsa 9 paboTan

BOJIbHOHAEMHbIM 300-

JIOrOM B MOAYUHEHUN Y

3HaAMEHCKOro u pery-

NFPHO AOCTaBAAN eMy ANiS UccnenoBa-

HUI rPbIBYHOB M3 o4YaroB 3aboseBaHUs,

Tak 4YTo BCH ero paboTa mpoTekana Ha

Moux rnaszax. C Hamu paboTtanu elie

OAuH Bpay, AHatonmin KoHCTaHTUHOBWY

BuliHskoB, ABe nabopaHTKu 1 npena-
partop.

Bnaanmup AnekceeBuy, HECOMHEHHO,
OblN BblAAOWMUMCH, HEODbLIYHBIM YEno-
BEKOM. 3anoMHUIOCh, Kak OH 0OpaTu-
CSl K HaM MOCJie Ha8HA4YeHUs Ha O0JX-
HOCTb HayalbHUKa OTAeneHuns: «Pebs-
Ta, JaBaiTe 3aHMMaTbCs Haykoi. Cny-
XeOHble gena nns HayanbCTBa — MOS
bonayka. A O6yny 3a Bac oTAyBaTbCH».
Paboyasa o6cTaHoBKa nof Havyanom Bo-
noav 6bina yomeuTenbHon. Ha cosella-
HUSX Mbl HE BbICNYLLMBANIM yKasaHus, a
obcyxpanu Hawy paboTy. MNMnaHnposa-
1N ee camMu, YTO cO34aBasio oulyLle-
HME MOJIHOW CcBOOOAbI.

Bonoga kakum-To obpasom ycnesasi
BbINOJIHATL CNy>XeOHble 0093aHHOCTU,
paboTaTb B 6aKTEPMONOrN4eCKon nabo-
paTtopun, nocewlatb 60JIbHbIX B FOCMNU-
Tane. JHa eMy He XBaTano, U NO3TOMY
OH NoBUN AeXypuTb Mo YacTu, a UHOT-
na u 6e3 gexypcTtBa ocTaBasica Ha
HOYb, YTOObI NEPecesaTb KyNbTypPbl MUK-
po6oB 13 pocdatHoro 6ydepHoro pa-
CTBOpA Ha XWOKWE NuTaTesibHble cpe-
Obl B npobupkax, Ha Yauwku Metpu un
«KOCSKN» C arap-arapom.

Bo Bpemsi 06eaeHHOro nepepbiBa Mbl
4aCTEHbKO FOBOPWUIIN O Pa3HbIX XUTEN-
CKMX Ooenax, Bpoge KynaHus B Mope no
yTpam 3umolii. Bonoge ogHaxabl Noco-
BETOBa/IM 00TUPATLCSA XON04HOM BOAOW
0N JIe4eHMs Mo4oCTPOM MHEBMOHUN.

HauyaB ¢ 06TupaHuin, OH yBJIEKCS MOp-
xeBaHueM. lMoyTn Bcerga Hawa 6on-
TOBHS mepexoauna B pas3roBOpbl O
nene. OgHagxbl Mbl 06CyXAanu npe-
KpacHyto kHury AHape Mopya 06 Anek-
caHgpe ®PnemMuHre, OTKPbIBLUEM MEHU-
uMnavH, n Bonoas sameTun Toraa, vto
METOAbl KTAaCCUYECKO MUKPOOMOOrn
€lle He mcyepnananm CBOU BO3MOXHOC-
Tn. 9TO OH Aokasas NPMMEPOM CBOEW
vccnenoBaTesibCkolri paboThl.

epHeMcs, 0AHaKo, K ckap-

NaTUHOMNOA00HOW NNXO-

panke. B kakon-To mepe

3HamMeHCKOMYy MOBES3JO.
EMy NMOCTOSIHHO MPUXOAMSIOCH U3y4aTb
0akTepuun, KOTOpble MEPEHOCATCS TPbl-
3yHaMu 1 MOXOXM Ha 4YymHble. Cpeau
HUX 4aCTO BCTpeyalTcsa 6aLnnbl NceB-
notybepkynesa. 3HaMeHCKUIA gaxe
pa3paboTan JIOMUHECLLEHTHbI MEeTOZ,
pPas3nuUyeHns 3TUX N YYMHbIX MUKPOOOB.
MceBOoTyb6epKyne30M NHTEPECOBANNCH
pPaboTHUKM MPOTUBOYYMHON CNyXObl
CCCP, a Hekaga [.H.JleHckaa B 1946
roay naxe ycnewHo 3awmTunia guccep-
Tauuio, rae B COrnacum C KOHUenumnen
T.4.JlbiceHKo goka3sbiBana, 4To NceBno-
TyOepKynesHbli MUKPOO ecTb dopma
YYMHOFO. MuUKpOObLI 3TU HACTOJIbKO
O/N3KKN, YTO ANS AEMOHCTpauuu CTy-
OEeHTaM OENCTBUS YyMbl HA BHYTPEH-
HUEe opraHbl MOAOMbITHbIX MOPCKUX
CBUHOK 3apaxaloT He 4yMON, a MeHee
onacHbIM nceenotybepkynesom. OgHa-
KO 3TOT MUKPOO BOBCE He 6e300uaeH:
B MWPOBON MEAULMHCKON nutepaTtype
K TOMY BPEMEHW Oblnn OMNMCaHbl Cly-
yau, Korga ero BbIOAENanM n3 TPynos
nogen, normdwmnx ot aToro 3abone-
BaHUS.

HeoXxunnoaHHO 0OGHapPyXWUIMcb HOBbIE
GaKTbl, MMEIOLME OTHOLUEHUE K Oeny.
B wecTtupecaTble rogbl, Koraga 3HamMeH-
CKWUA cTaNl HavyalbHUKOM OTAENeHUs
0C000 OMnacCHbIX UHMEKLMA NPOTUBO-
aNnaoemMmnyYeckoro oTpsaa TuxookeaH-
ckoro ¢norta, Cpeanu MaTtpoCoB BECHOWN



yacTo HabnoganMcb 3abonesaHus, No-
X0XMue Ha anneHauumt. Bonogs obpa-
TUN BHUMaHMeE, 4YTO napanniefisHo poc-
JI0 1 Yncno 3abosieBaHUi ckapiaTUHO-
noao6HOM nNuxopaakon, a Horaa CUM-
NTOMbl MNPOSABASNINCE Y OAHOrO U TOrO
Xe 60JsIbHOro. MoaTomMy OH peLunn Tuia-
TEeNbHO UCCNeafoBaTh COAEPXNMOE yaa-
JIEHHbIX anneHaMKCoB. Ha cTaHaapTHbIX
cpepax cpenatb 3TO HE MOJly4yanochk,
ofAHako Bonoae noBesno: kak pas Tor-
na 3a pybexom lMNetepcoH n Kyk onu-
Cajin HOBbI CNOCOO BblAENEHUS MaTo-
FEeHHbIX MMKPOOOB 13 COAEPXKMMOTO K-
LeyHuka. Bocnonb3oBaBlnch UM, 3Ha-
MEHCKNIA CMOT BbIOENNTb U3 anneHankK-
COB B0O30ynuTens nceBnoTybepkynesa
rPbI3YHOB.

Bonoze yaanoch nokasaTtb, YTO MNCEB-
00TyOepKynesHblli MuUkpob BblaenseT-
cs1 0T 60MbHbIX AaJIbHEBOCTOYHOM CKap-
NaTMHONOA0OHOW Nuxopankon. TpyaoHO
ObIJI0 TONbKO YOEAUTb APYrux crneuuna-
JINCTOB B TOM, YTO 9TO U €CTb €e BO3-
OyOouTenb, YTO OH HE ClyYyarHO nonan
B OuomaTtepuanbl 6onbHOro. CraThio,
nocnaHHyto B «BOeHHO-meauumnHckni
XypHan», pegakuus octaBuia 6e3 oT-
BeTa, n Bonogs, Heponro gymas, oT-
npasun B LIK KINCC npocbby oobutbca
OT pefakumm 06bACHEeHWI, NoYeMy OT-
Kasanu B nybnukaumun. NMucemo cpabo-
Tano: CTaTblo HameyaTann C ykasaHu-
€M CcpoKa MOCTYMieHus, 4ero 06bl4YHO
XypHan He genan. OKpbIJIEHHbIN ycne-
xoMm, Bonogs noexan B JleHuHrpapn c
PYKOMUCbIO KaHOMAATCKON auccepTta-
UMM 0 ckapnaTMHONoA00OHON nuxopan-
Ke, 4ToObl Moka3aTb CBOW MaTepuasbl
B BoeHHO-meguuuHckon akagemun. Y
Hero OblNM TakXke AaHHble Mo ycrnell-
HOMY Ne4yeHuto 6OobHbIX NTeBOMULLETUN-
HOM — KOCBEHHOe ykasaHue Ha HakTe-
puanbHyio npupoay 3abonesaHus. YBbl,
NMPUBEPXEHLbI BUPYCHON TEOpUM okKa-
3a/l1 eMy XOJIOAHbLIA MPUEM.

Hy>XHO ObINO CoenaTtb 4TO-TO 3KCTPa-
opaviHapHoe, 1 Bonopsa 3apasun cebs
NPpUBE3EHHON B JleHMHrpan KynbTypown
6one3HeTBOpHOro Mukpoba. lNepBbie

OBe [003bl BO30yaMTeENs nceBOooTybep-
Kyfie3a OH MPUHAN C MHTepBanom B 36
yacoB, 4TOOblI NPeoAoNeTb 3allUTHbIE
cunbl opraHusama. OgHako 3apaxeHuve
He HacTynasno, U Yepes3 YeTBepOo CYTOK
Bonoas npornotun Tpetbio Oo3y, 60-
Jiee BUPYNEHTHYI0, MPUrOTOBJIEHHYIO HE
Ha MSACO-NEenTOHHOM arape, a Ha ¢oc-
datHom Oydepe. Ha aToT pas Bce npo-
W0 yoayHo. Yepes wecTtb 4YacoB Bo-
N0As MOYYBCTBOBAJl 03HOO, rOSIOBHYIO
60J1b, TOLWHOTY, Xap. Torga oH oTnpa-
BWJICS B KJMHUKY MHMEKLMOHHbIX 60-
ne3Hen BOEHHO-MeaAMLMHCKON akane-
Mun. OOBSACHUB CHayana HavalbHUKY
6akTepuonoruyeckoin nabopartopuu,
KaKk oTéupatb Matepuasbl Ha nccneno-
BaHVE W NPOBOAUTbL aHaNU3bl, 3HaMeH-
CKUIA nowen K HavyanbHUKY KAUHUKL U
060 BCeM emy pacckaszall.

YXXe Ha BTOpOV AeHb Mocne Hadvana
3aboneBaHna B BbIOENEHUAX yOanoCh
HaMTU NCceBAOTYOEPKYE3HbIX MUKPO-
6oB. Bonoga pobuncs, 4tobbl €ro He
NIeYnnn, Noka He NMPOoSIBUTCS XapakTep-
Hasa KapTuHa, NOSTOMy 3aboneBaHue y
HEero npoTekano TUNUYHO. TemnepaTy-
pa noBbllanack ABaxnabl, MHOrga Ao
39,2°; BbiCcbiNana chbifb, A3bIK pacnyx u
cTan MaauHOBbLIM, 60fibHOW Gpeaun u
MNCMblTbIBANl CUNIbHENLLINE TOJIOBHbIE
6onun. NMpodeccop AnMcoB NoaTBEPANI,
4YTO HabOaNn 9T NPU3HAKN BO BPEMS
BCMbILUEK CKapflaTMHOMNOA40OHOW Nnxo-
pagku. Takum obpasom, Bonope yna-
JIOCb MOATBEPAMTb MOCJEOHUA MYHKT
3HameHuTOM Tpmaabl Koxa — Tpex He-
06X04MMbIX YCNOBUIA, NPU KOTOPLIX Bbl-
[eNeHHOoro Bo30yauTenss MOXHO CYU-
TaTb MPUYMHON GONE3HU.

B knnHuke BOEHHO-MeauLMHCKON
akagemun Bonoasa nponexan 0KoJio
mMecsua. lNocne BbINUCKN BbICOKME YMHbI
n3 nhaBHoOro BOEHHO-MeagnLMHCKOro
ynpaeneHns MuHuctepctesa 0O60POHbLI
Bbl3BanM ero B MockBy 1 ganu Haro-
HAN 3a HApYLLUEHWE OVUCLUNMIINHBI. TO Xe
camoe MnoBTOpuJiocb BO BnaguBocTo-
ke. OgHako nepn 6bln cnomaH. He npu-
L0Cb FOgaMu XaaTb, YTO HEMOBOPOT-

nMBas MeguvLMHa NoBEPHET OT BUPYCOB
K BaKTEPUAM N HANOET HACTOSLLYIO NPU-
4ynHy 6onesHn. Bce aTto Bpemsa nioaun
npoaomkanu 6bl 6onetb... Mo gpyr,
npenopasatenb kadenpb 6uonornu
BMA WN.C.XyasikoB, ogHOKalwHUK Bono-
Ou, MOMOr eMy 3aLLMTUTb AUCCepPTaLMIo
He KakK KaHAMOATCKYlo, a Kak AOKTOop-
CKYI0.

Mognoptunu Tpnymd 4Hepecyyp xBa-
nebHble cTatbn oduuepa LieHTpanbHO-
ro BOEHHO-MEAMULMHCKOrO ynpaBieHns
)Kopbl AHTUMNMHA B «KOMCOMONLCKOM
npaesge», roe paborana ero XxeHa, a
Takke B «OroHbke» un «Hayke m xus-
HU». BOEHHblE LOKYMEHTaNUCTbl CHANU
dunbmM 06 OTKPLITUN — «MUNNNOHBI NOA,
KOHTpOJIEM». Takas 3ano3gaBLuas «pek-
nama» Bbl3Basa PEBHOCTb W FHEB MPO-
TUBOYYMHOI cnyX0bl. OfHa ee coTpya-
Huua, mockBuyka I.B.HOweHko, Hanu-
cana nMcbMO C ONPOBEPXEHNEM OTKPbI-
TVS B BbICLUYIO aTTECTALMOHHYIO KOMUC-
cuo, HO 1 Tam Bonoae yaanock ¢ 6nec-
KOM 3allnTUTb CBOIKO NPaBOTY.

K coxaneHuto, 3ateM Hayajlucb OC-
JIOXHEHUS. PaboTy Hy>XHO Oblno pac-
LNPATb, 0OHAKO PYKOBOACTBO Meau-
LIMHCKONM cnyX6bl ¢pnota HEB3N06UI0
BbICKOYKY, KOTOPbIA oKasancs ymHee
HavyanbcTBa. [pnWNocs NPONTU Yepes
rocnvranb, KOMUCECOBATLCS U YT B OT-
cTaBKy. Bnagumup AnekceeBuy yexan
B KueB, roe po camowm cmeptu B 1997
rony pa6otan B UHCTUTYTEe yCOBEPLUEH-
CTBOBaHUA Bpa4en.

O4yeHb Xanb, 4TO OTKPbITLIA NPWU yya-
cTum 3HaMeHcKoro Bo3byautenb 60-
JIE3HN HEe HOCUT ero umeHu. MHe ka-
XeTcs, 4To Ob10 Obl CNpaBeaMBO UMe-
HoBaTb ero He Yersinia pseudotuber-
culosis, a Yersinia Znamensky.
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arnoxasnbHbivi Tpya JapBuHa,

HaabiBaBLuniics «l[lpouncxoxaeHue
Z0B yTEM €CTECTBEHHOIo 0TOOPa».
oT0oT TPYA — a TOque,dpmv Jap-
BUHa — AaJjl OTBETbl HA KOPEHHbLIE BOI-
pockl 61OsI0rnv, B TOM YMUCJIE U Ha TO,

nodyemy mopdgosiorus, Gu3nonorus v
noseAeHne opraHNM3MoB COOTBETCTBY-
10T YCNI0BUSIM X 0OUTaHMS.

BoT TyT-TO, AEpxa B yme caMoe rnoc-
negHee (npo mopgonornio, Guanono-
ruo v noBefeHne), Haao ckalatb, YTO
y4eHve [lapBuHa nMmeet camoe rpsi-
MO€ OTHOLUeHUE n K meguunHe. Beab
mennunHa — KOMIIJIeKC HaykK, n3ydaro-
LMX YyesioBeka He ToJIbko 60JIbHOro, a
U 340pPOBOro, — cyujecrtBa, fno Cytu
cBoeli, 61Mo0rM4eckoro, 3aBMCUMOro
OT rpupoabl M 04HOBPEMEHHO $BJIs0-
werocs ee 4actbto. [loaTomy, ecav o
mMeanuuHe, OT AapBUHU3MA TYT HUKY-
Aa He AeTbCs.

XypoxHuk M.3naTkoBckuin

PA3MbILUNEHNA

FomeocTas u naronorudq

WTak, opraHn3amMbl HEPA3PbLIBHO CBSA3aHbI
C BHELIHEeN cpenon, OHWM MOCTOSIHHO UC-
NbITbIBAOT €€ OFPOMHOE BNIUSIHME, @ TOY-
Hee — paBneHue. M B TO xe Bpems BCS-
KU OpraHn3M BMOJIHE AaBTOHOMEH, Tak
ckasaTb, AMUCKpeTeH. 3Ta aBTOHOMUS
pnocTturaetcs 6narofapsi romeoctasy —
NOCTOSIHCTBY BHYTPEHHEN cpenbl opra-
Hnama. Ceil npuHumn ewe B XIX Beke
npososrnacun ¢gpaxHuy3 Knoa bepHap, a
B 1929 ronoy ob6ocHoBan amepukaHckui
dunanonor Yontep KeHHOH. Peyb 0 TOM,
4yTo B NOOOM OpraHM3mMe aBTOMaTU4YEC-
K1, HA OCHOBE camoperynauuu, nogaep-
XUWBaAOTCH TemnepaTtypa, AaBleHne Kpo-
BW, KUCNIOTHO-LLENOYHOE paBHOBECUE U
Lpyrne napameTpbl OCHOBHbIX XW3He-
obecneymBaroLmx OYHKUNIA.

BaxHo oTMeTuTb cneaytowlee. MocTosH-
CTBO BHYTPEHHEW Cpeabl OpraHn3ama — 370
BOBCE HE COBOKYMHOCTb HEMOABUXHbIX
KOHCTaHT; nokasaTenu romeocrtasa, BO-
MepBbIX, MMEIT HEKOTOPbLIN NPT (HOP-
My peakumu), a BO-BTOPbIX, HAXOASATCS B
LOMHaMMYeCKOM PaBHOBECHOM COCTOSIHUMN
c konebGaHMsS MM NapamMeTpoB BHELUHEN
cpenpbl. CoBCTBEHHO, MMEHHO 3TV ABa
dakTopa 1 onpenensT camy BO3MOX-
HOCTb Hallero 6ofiee UM MeHee ycneLl-
HOrO CyLLeCTBOBaHUS BO BHELLHEN cpe-
ne — crnocoBHOCTb MPOTMBOCTOSATL €,
[OCTAaTOYHO AN HAc arpecCuBHON, M
CTPEMUTLCS K PABHOBECUIO C HEIO.

MTak, BO3OENCTBUS BHELWIHEN cpenbl
CABVIHYT TY WUIN UHYIO KOHCTAHTY C MepT-
BOW TOYKM, OLHAKO PEryNATOPHbIE Mexa-
HM3MbI, BblpaboTaHHblE OpraHn3mMamu B
X0[4e 9BOMIOLMM N eCTECTBEHHOIO 0T6O-
pa, BOCCTaHaBAMBAIOT MOCTOSIHCTBO WX
BHYTPEHHel cpenbl. B obwem Buge ato
1N Ha3blBAETCH CaMOperynsymen.

Bepnyuiaa ponb B 3TOM camoperynaumnmn
NPUHaANEXMT Tak Ha3biBaeMOn oO6paTHON
cBa3n. Teopusi obpaTHoi CBS3M 00a3a-
Ha cBoei pa3paboTKoli Hallemy cooTe-
yecTBeHHUKY akagemuky [1.K.AHOXUHY.
CyTb aTOM TEOPUN YAMBUTENBHO NPOCTA,
HO 0O Hee — CyTM — BeAb CnegoBano
nokonatbcsa! Bcem 6ObINO M3BECTHO, 4TO
Takoe pednektopHas gyra. [oBops npe-
LEeNbHO CXeMATUYHO, 3TO: adpdepeHTHOoe
HEpPBHOE BOJIOKHO (MPOBOAHMK, BOCMPU-
HMMaOLWMWA UMMYNbC Yepe3 peLenTop),
HEPBHbIN LEHTP (aHanusatop) u adpde-
PEHTHOE BOJIOKHO, MO KOTOPOMY M3 LEH-
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Tpa oThaeTcs nNpukas WUCMONHUTESIbHOMY
opraHy (Hanpumep, Mbiwue). Kak Bugm-
Te, knaccuyeckoe npencrasneHne o pedp-
JIEKTOPHOW Ayre — 9TO npencTasieHne o
Hel kak O TpexuneHe: appekTop — aHa-
nnzatop — adbodektop. Tak BoT, I.K.A-
HOXWH AOMNOSIHUN ee, Oyry, 4YeTBepTbiM
3BeHOM — oOpaTtHon addepeHTaume.
OTa nocnegHas coBepluaeT, MOXeT ObiTb,
camMoe rnaBHOe C TOYKU 3PEHUs BbIXU-
BaHUWS: CUTHANIM3NPYET LEHTPY O pPe3yib-
TaTax COBEpPLIEHHOro AencTBMS B OTBET
Ha Kakon-nMbo BHELIHWIA (MU BHYTPEH-
HUIM) pasgpaxutens. Cornacutecb, 6e3
3TOro — Hukak. Begb ong akoHomMun cBo-
nx LencTBuin (To ecTb Boibopa Hanbonee
npaBubHOro, Hanbonee LEeNCTBEHHOrO
peleHuns) LeHTp 0693aH 3HaTb O Pe3ysib-
TaTe HefaBHO OTAAHHOro UM npukasa. U
€CNK1 YTO-TO He TakK, NoAKOPPEeKTUPOBaTb
ero.

He HanomuHaeT nu Bam 3TO TEOPUIO
nHdopmaumn? KoHeyHo. Ho MbI-TO nme-
€M [eflo C XWBbIMW opraHnamamu, n B
HMX oOpaTHas CBA3b — KakK MEXaHu3m
cyry60o npmucnocobuTeNbHbIA — BO3HUK HA
3ape pasBUTUS OPraHMYeckon XWU3Hu, a
[anee okasancsa 3akpenjeH B XOA4€e 3BO-
nounm, nbo Hec KONoCcCallbHYyK BbIrogy
ONS BbIXWBaAHUS.

Hy, a 4to xe otbop? Ceil MexaHu3m,
BOUCTUHY «Tynow» MO CBOEWN CyTW, CBO-
ONTCS K TOMY, 4TOObl 0OTOpakoBaTb UMEH-
HO NMaToONOrnio (CKaxem TOYHee, ecnun C
O1ONOrNYecKmx NO3NLMIA: TO, YTO He Crno-
cobcTBYET NPMUCNOCOBNEHHOCTU 0CcoOMm
nnu, wupe, nonynauun). BoT npumepsl:
NnoBblILLEHNE apTepunasibHOro AaBneHns a0
220/160 MM pTyTHOro cton6a wnm ero
cHmxeHne go 40/15 mm, a paBHO — no-
BblLLIEHNE TemnepaTypbl Tena oo 42° nnm
noHmXxeHne 0o 32 CTaBUT OpPraHu3Mm ye-
JIOBEKA Ha rpaHb BbXMBaHMUA. [anblue,
eCnu He NpeanpuHATb YTO-TO 3KCTPEH-
Hoe, unn — nnn. Ho npepnpuHaTb MOX-
HO CerofHs, a CToneTus Hasag — YBbl,
nopobHoe, Kak NpaBuio, He yAaBaloCh.
BoT ecTecTBeHHbIn 0TOOP N 3TMMUHNPO-
BaJl OPraHnU3Mbl, NBMEHEHUS B KOTOPbIX,
TaKk ckasaTb, HE BMUCLIBAINCb B HOPMY
peakumn. To eCTb OH YCTpaHAN KparnHue
BapunaHTbl UBMEHYNBOCTU, UMEHHO Te, KO-
TOpble CHUXanu NPUcnocoBNeHHOCTb.
KcTtatn, nopobHoe NpoMCcxXoamT 1 cerof-
He, " He TOJNIbKO
Ha YypOBHE NPUBEOEHHbIX MPUMEPOB
(8TO Anga Tex, KTO HaMBHO nonaraeT, 4YTo
B Halle, WNOKO LMBUIN3OBAHHOE BpeEMS
€CTEeCTBEHHbIN OTOOpP yTpaTun CBOIO
cuny).

WTtak, Bce no JapeuHy. N Hawe ¢ Bamun
300POBbE NN HE30POBbLE TOXE. A KCTa-
TN, U TO, 4YTO HE3J0POBbE B MOCNELHION
TPeTb XN3HW YeNl0OBEKA CTAHOBUTCS Npes-
MEeTOM €ero rfnaBHoOli 3ab0Thl: BeAb Npu-
poAe Mbl, yXe penpoayuMpoBaBLUNECS U
KOe-Kak foBeaLme o0 yma CBOUX MOTOM-
KOB, MO CYTW, YXe HE HYXHbl; BOT U Ha-
KannmBalTCs M3MEHEHUS, pacluaTbiBalo-
Lne Haw romeocTas, — cTano ObiTb, CHU-
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XaeTcsd NpUCnocobNeHHOCTb; cTano
ObITb, «Mopa, MOW Opyr, nopa».

Ho nocnepHuini naccax — 310 U3 00-
nacTu rpycTHonm Hatypdunocoduu, a Te-
nepb BEPHEMCS K MPEMETY HaLLEro pac-
CMOTpPEHUS.

Ewe oBa npuHUMNMANbHENLLNX MOMEH-
Ta, MMMO KOTOPbIX HENb3s MPONTU, ro-
BOPS O TOM, 4YTO ObIIO BbipabGOTaHO B
xone asonwoumn, — 310 anddepeHuma-
UMs KNeToKk 1 ux ganbHenlas crneuuva-
nm3auma (a 3aTem, NOHATHO, U creuna-
nmsaums MopdONormYeckmnx CTPyKTyp).
CobcTBEHHO, Gnarogaps 3TOMY Mbl U
obnagaemM pasnnyHbIMU TKaHAMW 1 opra-
HamMu, 4TO MOBbIWAET YCTOWYUBOCTb
C/IOXHOr0 opraHmMama K BO3[eiCTBUSM
BHeLWHen cpenbl. 1 paBHO ¢ aTum, npu
BO3HUKHOBEHUM B CREeuVanm3npoBaHHbIX
oTAeNax Kakmx-To CEPbE3HbIX HAPYLUEHUI
B HUX MOXET BO3HUKHYTb cneuudpunyec-
Kas UMEHHO ONs AaHHOW TKaHW U KOH-
KpeTHoro opraHa natosnorus. Hepapom B
MeguunHe Tak 1 knaccudouumpyioT 3abo-
neBaHus: Hanpumep, 60/1e3HN NoYek, Co-
€OVIHUTENbHOW TKaHW, LEHTPanbHOMN He-
PBHOW CUCTEMBbI.

OpHako cueumanuMsaums npucyuia He
TONIbKO TKaHAM U opraHam. B xone aBo-
NIoUMM 0KasanocCb 3aKpPenjeHo Takoe,
KpaliHe HeobOXO0LMMOE ANS BbIXMBaHUS,
aBNeHne, kak cneumanmaaums psaa GyH-
KUMn opraHmama. B nepByto oyepenb 9T0
Kacaetcs GyHKUMM 60pbObI C NaToNorn-
4eCKMMW BO3AENCTBUSMM BHELUHEN Cpe-
Obl. 3agava TyT npocTta: obecnevynTb co-
NPOTMBASEMOCTb OPraHM3mMa 3TUM arpec-
CMBHbIM Bo3aelicTBuaM. Ckaxem, orpa-
HNYUTL (NOKanu3oBaTb) pacnpocTpaHe-
HMe Mukpoba — BO3OyaMTENS MHPEKLM-
OHHOro 3abonesaHus, a 3aTem obe3Bpe-
OUTb UM YHUUTOXMUTb €ro.

OT1a cneunanbHaa GYHKUMA — COMpo-
TUBNSAEMOCTb MHGEKUMAM — B OpraHu3-
Me obecrneymBaeTcs LENOW CUCTEMOW,
KOMMOHEHTbI KOTOPOW Takxe crneuuanu-
3MPOBaHbI, TO €CTb Kaxabli OTBeYaeT 3a
cBoe. Hanpumep, numdaTtnyeckne yanbl.
9710 — cBOeobpa3Hblie GUIbTPbI; OHK 3a-
nepxuBaloT Bo30yautenen GonesHen,
nokanunaytoT oyar. [lanee — o6e3Bpexu-
BaHMe arpeccopa. TyT B Oeno BcTynaeT
cneuvanbHbI OTPAa NenkoumToB — da-
roumThl. MIx 3apgava — nornowaTtb Bo306y-
outenen (B npuHuune nobble MHOPOL-
Hue Tena) n nepesapusaTtb ux. Hy n, ko-
HEYHO, MaBHbIA, CAMbli MOLLHbIV 3aLLNT-
HUK, CTOSILLMIA Ha CTpaxe Hawero 340-
pOBbSi, — 3TO UMMYHHAs cuUCTema opra-
HM3ma. OHa TOXe MHOrOKOMMOHEHTHA,
3TO pas, a Aga — 970 TO, 4YTO BCE Mexa-
HM3Mbl 6opbObLI C NHpEKUner B opraHna-
Me CKOOpPAVHMPOBaHbI, TO €CTb AENCTBY-
10T coobLa, HO Kax/blii BbINOMHAET CBOE
0eno 1 B CBOE BPEMS.

Ecnu Hawm knetku — 3T0 Hekne Oyk-
Bbl, TO CNOorM — 3TO0 GYHKUMOHANbHbIE
3/1IeMEHTbI, BKJlOYaloUMe yxe rpynnsb
KNneTok, 6amxanmne K HUM KPOBEHOCHbIE
1N numdaTnyeckne Cocyabl, a Takxe He-

pBbl. BOT B Taknx yHKUNOHANbHbIX 31€e-
MEHTax M NOKann3ylTCs areHTbl-HapyLIn-
Tenun romeocTasa. JIokanMsylTcs u 3atemM
HelTpanuayloTcs. Hy a B cnydae rubenn
GYHKUMOHANBHOTO 3NeMeHTa B OpraHus-
M€ BKJIO4aloTCA ApYrve 3/1EeMEHTbl Un
cnepyouwme, 6onee MOLUIHbIE, 3BEHbS B
nepapxmyeckon CUCTEME KOHTPONS 3a
300POBbEM (TOYHEE — FOMEOCTA30M).

MnbotuHa oTbopa

YT100bl B npouecce BuAoo6paszoBaHus
BbIXWTb 4YEeMYy-TO HOBOMY, €My HeobXxo-
oMo ObiNo M3HayaNlbHO pacrnonaraTb
rnaBHbIM: MOTEHUMUEN COMpPOTUBNATLCS
NMOCTOSIHHOM MMIbOTUHE 0T6opa — MHpEK-
umaM. BOT nosTomMy 9BONIOLMOHHbBIE 3a-
KOHOMEPHOCTN 0COOEHHO AEMOHCTPATMB-
HO NPOSABNAOTCSA NPU NHDEKLMOHHOM (na-
pasnTapHoOl) NaTtonornm, Bbli3biBAEMOWN
BUpycamu, baktepusamu, rppubkamu, on-
HOKJ1IETOYHbIMK npocTenwmnmn. OTcloaa
SICHO, 4TO Npob6nemMy B3aMMOOTHOLLEHUIA
MakpoopraHmama ¢ MMPOM MUKPOOOB
Nnones3Ho aHanuampoBaTtb, AepXa B yme
VIMEHHO Teopwuto [lapBuHa, U C 3TUX NO-
31ULUNIA TOBOPUTL 00 M3MEHYNBOCTU BO3-
oyoutenenn NHPeEKUNOHHbIX BGonesHen,
aNMaeMmnonornum, a rnaBHoe — O MpPUH-
umnax nevyeHuns n npodunakTmke aTux 3a-
6oneBaHuin.

Kak n3eectHo, B 1908 roaoy Hemeukuin
6aktepuonor Maynb dpnux ctan Hobe-
NeBCKMM naypeatoM (COBMECTHO C
N.M.Me4yH1KOBbIM) 3a Tpyabl MO UMMY-
HOMOrnM, a TOYHee, 3a packpbiTUe mMexa-
HW3MOB ryMoOpasibHOro (6eCKNETOYHOrO)
MMMYHUTETA. Tak BOT, MMEHHO Jpnux
chopMynmpoBan nepByld XMMUYECKYIO
MHTEpNpeTaunio UMMYHOJIOTNYECKUX pe-
akunii — Tak HasbiBaeMylo «Teoputo 60-
KOBbIX Uenen». KopoTko roBops, B KNeT-
Kax, no Apnuxy, nmetotca ocobble yyac-
TKW — peuenTopsbl, pearvpyiowme ¢ BO3-
oyoutenamun 6onesHen — TouyHee, C TOK-
CMHaMW, KOTOpblE OHU BbIOENSAIOT, — pe-
arvpyloT 1 3anyckalT OUOXMMUYECKUi
npouecc, HanpaeJieHHbIA Ha TO, YTOObI
npenoTBpaTnUTb NPOHUKHOBEHUE B KIET-
KV BpegHble 4519 HOPMasibHOW XU3Hene-
ATeNbHOCTU BellecTBa. B cBoei Hobe-
JIEBCKOM peyn Ipnumx nogvyepkHyn: «Ha-
3pena HoBas 3ajaya NPOHUKHYTb B TOH-
YA XUMU3M KJIETOYHOM XN3HU, OO
3TO MOMOXET HEe TONbKO MCTUHHOMY MO-
HMMaHWIO XMU3HEHHbIX MPOLEeCCOB, HO U
Oynet crnocobCcTBOBaATH paLMOHaNbHOMY
npuMeHeHnio nekapcTte». U He cny4ain-
HO, YTO BMNOCNEACTBUN MMEHHO Opanx —
nepBbIn B UCTOPUU MeAULMHbI — MOM0-
XU HaYyano ueneHanpasiieHHOMY CUHTE-
3y XMMUOTepaneBTUYEeCKMX npenapaTos,
VIMEHHO TeX, KOTOPbIE YHUYTOXAlOT BO3-
Oyoutenen NMHOEKLMOHHbBIX MPOLLECCOB.
[MoaToMy nepBbIi XMMUOTEPANEBT — 3TO
Opnux, UMeHHo oH. NBo kTOo, Bbl Aymae-
Te, n3obpen (Nocne MHOrONETHUX YCU-
NNIA, KCTaTn) NEPBbIA BOUCTUHY addek-



TUBHbI NPOTUBOCUDUINTUYECKUIA Npena-
pat «606» — canbBapcaH?

Ho npepnonoxum, Tak uamM mMHade, a
BO30YyAUTENM BCE-TakM NPEOLONENN UM-
MyHHble Bapbepbl MakpoopraHuama. Pas-
BMBaeTca MHOEKUMOHHOe 3abosieBaHue.
Ero adppekTmBHOE neveHmne, Kak Mbl JaB-
HO 3Haem, CTano BO3MOXHbIM Gnaropa-
P UMEHHO XMMNOTEPANEeBTUYECKMM Npe-
napataMm — CUHTETUYECKUM (Hanpumep,
cynbdaHnnaMmmnaam) n Tem, KoTopble no-
JlyHaloT U3 HU3LWKNX PAaCTEHUN — NnecHe-
BbIX FPUOOB (3TO AHTUBUOTUKM).

OpHako HaM M3BECTHO U TO, 4TO Bnec-
TAWMNA NPOTUBOMUKPOOHLIN 9P EKT Xn-
MuoTepaneBTUYECKUX NpenapatoB CO
BpEMeHeM BeCbMa 3aMETHO CHU3WUICS U
BMOJIHE ONpaBaaHHasa andopus, oxsaTus-
lwas Bpayen, CMeHnnacb ropbknumM paso-
yapoBaHuneMm. leyanbHO, Aa, HO BCe 3a-
KOHOMepHO. Ecnu He 3abbiBaTth 0 [ap-
BWUHE ONSATb XeE.

A [eno B TOM, 4TO MMEHHO B Pe3yfb-
TaTte NOBCEMECTHOrO NPUMEHEHUS CYJib-
daHnnamngos 1, rnaBHoe, aHTMONOTNKOB
(TO OVWb aHTUMHDEKLUNOHHOW XMMUOTE-
panuu) BO3HUK HOBbLIN 3Tan B 9BOJOLUN
BO30yauTenen nHdekumnii. BosHuk n pes-
Ko yckopuncs. Hy, MoxeT OblTb, HEe Ha
TOM YpPOBHE, Kak B aHeKaoTe, 4To Tapa-
KaHbl cTanu ncnonb3oBatb OOT B Kadye-
CTBE BUTAMMHA, HO TaK WU MHa4ye, a Xu-
MuOTepaneBTMyeckne npenapartbl NoCay-
XUAN MOLLHBIM CTUMYNIOM A5 paclumpe-
HWS 9BOJIIOLIMOHHOIO PasHoobpasnsa Muk-
pPOOHbIX BMAOB. [MOHATHO, CUNbHEWNLLIME B
HOBOW CUTyauMn BbIXMBaIM, N MUKPOOU-
onoram npuxogunoce (npuxogmtcsa!) co-
34aBaTb HOBble Pa3HOBUOHOCTU aHTUOW-
OTUKOB, 4TOObI ycnewHo 60poTbCs C BU-
pycamn n 6akTepusiMu, HallenwmnmMm Ho-
Bble 00XOAHbIE NMYTN 419 NPOSIBNIEHNS CBO-
€N arpeccuBHOCTM.

Bepna B TOM, 4TO TyT HE CTOJIbKO MUK-
poObl «MyApbl», CKOJIbKO BWHOBATbI Mbl
camu (Mbl — 3TO y4eHble 1 Bpauym). K
COXaJIeHMI0, HEPeOKO JiekapcTBa Ha3Ha-
Yyanuce B GMONOrMYeckn He 0BOCHOBAH-
HbIX, IBHO 3aHMXEHHbIX [03ax WM 3a4ac-
TYlO MO HEBEPHbIM MNoOkadaHuaMm. YTo Ao
nocnepHero, To CEroaHs 3T0 SNemMeHTap-
HO SICHO: @HTUOMOTUKN — OHU ECNN YX
He rMNbOTUHA, TaK MOJIOTOK, U MNONb30-
BaTbCH VMU HAOO NULb B KPAMHUX Chy-
yasax, Korga, Kak roBOPUTCH, WHOrO Bbl-
X0[a HeT, 0JHaKko Takas uaeonorns —
NPUMEHATb TONBbKO B KpamHocTu! — cra-
na NOHATHA NPaKTUKYIOLWLEN MeanumnHe
CNULWIKOM NO3JHO. Bnpoyem, B aTOM no-
BMHHbI HE TONIbKO Bpayn, HO W Hacene-
HVe, Nonb30BaBLUeecs (M nonb3yloliee-
CcH) 9TMMKW npenapatamMu B nopsgke ca-
MoneyeHuns. A Mmukpobam, kak okasanoch,
TONbKO TOrO U HYXHO. Beab xumuotepa-
neBTUYECKNE CPeAcTBa, BbiCTynas aas
BO30yauTenein Kak MyTareHHblin daktop,
OoKasalncb akTMBHbIM (AKTOPOM UX ec-
TecTBeHHoro otbopa!

Knaccuyecknin npumep nobenbl MuK-
poboB Haj Hamu (Oyaem Bce-Taku Hage-

ATbCHA, HEOKOHYATENIbHOW) — 3TO 9BOJIIO-
umsa ctadunnokokka, Bo30yaUTeNnss rHOM-
HbIX M APYrMX NATONOrMYEeCKMX Mpouec-
coB. Celn napa3unT okasasncs, U yxe O4eHb
CKOPO, OAHWM 13 Hanbonee yCTONYMBbIX
K MEHUUWNNMHY, NepBOMYy M3 aHTMOWNO-
TUKOB. M nmpuymHa ero ycTtonymBOoCTU B
TOM, 4TO Gnarogaps mMyTaumm oH o63a-
Bencs GpepMeHTOM, paspylialwmm ne-
HULMNINH. ECTECTBEHHO, HUYEro He OcC-
TaBanoCb, Kak Ha3BaTb 3TOT (QEPMEHT
MEeHNLUNANIMHA30N.

MopbiTOXMM. HepaumoHanbHas XMMmno-
Tepanus He TOJNIbKO CHWXaeT WAn BOBCE
CBOOUT Ha HET 3PPEKTUBHOCTb JIe4EHUNS
MHDEKUMOHHbIX 60ne3Hen, Ho 1 BooOLLe
yXyAlwaeT anuaemMmyeckyto o6CTaHOBKY B
pernoHe (B CTpaHe, Ha MnaHeTe) u3-3a
pacnpocTpaHeHnUs BO BHELWIHENW cpene
YCTONYMBBIX K XMMUonpenapaTam Bo306y-
outenen. 3To, NOMMMO NPOYEro, NPMBO-
OUT K pa3BuTUIO Bpoae Obl HE Tak yX U
MeLlaloLWNX XNTb, HO BCE-TakM MOCTOSH-
HO [O0CaXOaloLWmMX XPOHUYECKUX UHPEK-
LMWOHHbIX MPOLLECCOB — Hanpumep, B
Xenyao4yHO-KUWEYHOM TpakTe (amcbak-
TEepuno3s), B AblXxaTeIbHON cucTeme (Xpo-
Hu4yeckuii B6poHxmT). Kazanocb Obl, He
CTpaLlHO, a MexXay TeM 3TO CoKpallaeT
XU3Hb.

SBOMIIOLMSA U MUPHOE
cocyLiecTBOBaHue

Bnpoyem, BCe He Tak Mpa4yHO, MOBEpPb-
Te, nbo rnaBHoOe, 4ero Mbl TyT BMECTE C
MuUkpobamu JOOBUAMCL 3a MHOMME ThiCcs-
yeneTns COBMECTHOro npebbiBaHUS Ha
Halwen nnaHeTe, — TakK 3TO, KakK HU KPy-
TV, HenTpanuteT (Guonorus, oHa n 4ye-
noBekosiorMm nopckaska; crnacubo Jap-
BUHY ONATb Xe). NycTb Bpems oT Bpeme-
HW 9TOT HENTPANUTET BOOPYXKEHHbIN, Of-
Hako OblBaeT Aaxe M TakK, 4TO Makpo- U
MWKPOOPraHM3Mbl MONIE3HbI APYr OPYry.
Ha ato ob6cTosATen-cTBO 06paTna BHUMA-
Hue euwe UN.N.MeyHunkoB. Kak nN3BECTHO,
OH COBETOBAJ He ToNbko Bepeyb oTAENb-
HbIX NpeacTaBuTeneit MMkpodnopbl, 06u-
TalWmMX B HalWMX OpraHnamax, HO paxe
KYIbTUBUPOBATb X — HANpPUMepP, MOJIOY-
HOKMCble GakTepuu.

[encTBUTEeNbHO, U3BECTHA POSb HEKO-
TOPbIX KULIEYHbIX MMKPOOOB B CUHTE3E
BUTaMWHOB rpynnbl B, nx yyactne B 6en-
KOBOM ¥ X0NnecTepnHoBoM obmeHe. Kpo-
Me TOro, KuLeyHble MUKPOObLI NoMoraioT

PA3MbILUNEHNA

3awmuwaTte Hac U ot Bo3byauTenen ot-
nenbHbix 6onesHen. Tak, KNCNIOMOJOYHbIE
DOakTepum 1 KuLeYyHas nanoyka Bbloens-
10T BellecTBa, ryoutenbHble Ois BO30y-
outenen xonepsbl, 6GplowHoro Tuda, ou-
3eHTepun. ITOT aHTaroHU3Mm mexay ne-
pPEeyYnCNeHHbIMY MUKPOOPraHn3MaMm ToXe
BblpaboTanca B xoae 3BOMOUMU U ecTe-
cTBeHHOro otbopa. Begb BO3OYyanTenun
KNLWEYHbIX MHDEKUUIA N NONEe3Hble AN
Hac MWUKPOOblI 3aHUMAIOT B KULLEYHUKE
OOHY N Ty Xe 9KOJIOTMYeCKYylo Hully, —
€CTEeCTBEHHO, TaM NPOUCXOAUNT KOHKYPEH-
UMs 3a XU3HEeHHble Onara.

JOBONBHO MMPHO COCYLLECTBYIOT C
HaMu Tak Ha3blBaeMbl€ YC/IOBHO NaToreH-
Hble MUKPOObLI. BOT 4TO ckasan no atomy
nosoay, u He 6e3 OMopa, M3BECTHbIN
Bupyconor K.9ugptoc: «Jllobo napasuT,
CNULIKOM Nerko n ycepaHo uctpebnsio-
LW XepTBy, NnwaeT CBOE MOTOMCTBO
MCTOYHMKA cyllecTBOBaHus. Takmum obpa-
30M, B MpoLuecce 3Boounun Hanbonee
yOauMBbIMU 0Ka3blBAOTCA TE, KOTOPbIE
HAHOCST He C/INLLKOM CWUJIbHbIN Bpepn, CBO-
MM xo3sieBaM... Mexay HamMu MOXeT yC-
TaHOBUTLCS Takoe paBHOBECKE, YTO 3a-
MEeTHble CUMMTOMbI 3aboneBaHns OTCyT-
CTBYIOT U CyLLECTBOBaHWE napasuTa oc-
TaBasiocb Obl HE3aMEYEHHbIM, ecnu Obl
He Hasonnueoe noOOMNbITCTBO Hay4HbIX
pPaBOTHMKOB»>.

MpaBga, Npu onpeneneHHbIX YCnoBuax
3TV MUKPOOPraHnM3Mbl NPOSBASAIOT CBON
arpeccuBHbIf (C TOYKM 3PEHUS X0391HA)
HpaB. lMonobHoe HabnwpaeTcs, Hanpu-
Mep, NPU CHUXEHUN UMMYyHUTEeTa, Npu
nedvunTte B opraHM3amMe BUTaMUHOB A 1
C, 6enkoBom peduumnte, npu rpunne. A
OblBaeT 1 Takoe: ka3anocb Obl, BMOJIHE
6e300uagHaa ons Hac, gaxe nonesHas
KMLeYyHas nanoyka, nornagas u3 mecTa
CBOEro nocTosiHHOro obwuTaHus, 3aBoe-
BAHHOrO B X04€ 9BONMOUMN — KULLIEYHU-
Ka, — B XEJ4YHbI/ My3biPb, BbI3bIBAET €ro
BOCMNaseHne, a B Xenyake — MuLLEBOe
oTpaBfieHune.

Ewe HeMHOro papBMHM3Mma

MoxeT nn 9BONUMOHHOE yyeHne [ap-
BWHA CNYXWUTb HEKMM MOACNOPbEM, a TO
n 6ronornyeckuMm o60CHOBaHMEM paLu-
OHaJIbHOrO NleyeHns 6onesHen?
KnuHuyeckas npakTvka cBuaeTtersib-
CTBYET O TOM, 4TO, HanNnpMMep, HoOpManu-
30BaTb (MOHU3UTL) apTepwanbHOe [aB-
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JNIeHVE NpU FTMNEPTOHUN (U HE OOHOKpAT-
HO, a CTOWMKO, TO €CTb HaA0/r0), CHU3UTb
YCUJNEHHYIO DYHKLMIO XENE3 BHYTPEHHEN
cekpeuuun, npekpaTuTb pa3dMHOXEHue
KJTIETOK 3/I0KA4YECTBEHHOM OMyX0n — BCE
3TO cOenatb 3HAYUTENBHO TPyOHEE, YeM
3aHUMATbCHA MPSAMO MPOTMBOMOJIOXHbLIM:
aKTMBM3NpoOBaTb GYHKUUU OpraHn3ma,
KOrga OHW CHUXeHbl. [ovyemy?

OTO 0ObACHAETCS TeM, YTO Helpory-
MopasibHas CUctema — OCHOBHOW pery-
NaTop roMeocTtasa — QYHKUVMOHUPYET B
AHTArOHNCTUYECKOM pPEXUME: B AaHHbIN
MOMEHT OHa nNMbo CcTumMynupyet, Nndo
TOPMO3UT aKTUMBHOCTb TKaHeln, OpraHoB
1N CUcTeM opraHusamMa. Takon aHTaroHuc-
TUYECKMIA NPUHUMN Perynsaunm, BO3HUK-
WM B XO4€ 3BONOLMKM, OKa3ancs CTOMb
3 GEKTUBHbIM, YTO pacnpoCTpaHuICcsa B
XMBOW MPUPOAE B KAYECTBE YHUBEPCASb-
HOro perynatopa. 9TO MOHATHO: MMeS
NoAo6GHbIN perynaTtop, npolie U Hagex-
Hel nopaepXxuBaTb FOMeocTa3 B PaBHO-
BECHOM cocToaHun. OgHako...

Ecnn ycuneHHoe pa3MHOXEeHne KneTok
npu pereHepauumn (B pesynbtate gedek-
Ta TKaHW) UK NOBbILLEHME apTepuanbHO-
ro JaBfieHUs Npu CTPECCE He npekpalla-
I0TCS MOcne Toro, kak HaaoOHOCTb B 9TUX
LENCTBUSX OTNana, T0 U3 MoJIE3HbIX OHU
npespaLlaTca BO BpenHble, naTonoru-
yeckue. lMonesHbl XXe OHM No npupoae
CBOEW NOTOMY, 4TO akTMBU3aLms OUOCUH-
TETUYECKMX MPOLLECCOB B OTBET Ha BO3-
nernictBue HebnaronpuaTHbIX (GakTopoB
MoBbILIAET COMNPOTUBNSEMOCTb OpPraHu3-
Ma. OTO ToXe CTasfio Korga-To 3BOJOUM-
OHHbIM NPUOBPETEHNEM, U OPraHU3Mbl, HE
obnagaswune nogoOHOW CrNOCOOHOCTLIO,
0T6pakoBbIBANINCL €CTEeCTBEHHbIM OTOO-
pom. Ho BOT mpoucxoaut metamopdosa:
3BOJIOLUMNOHHOE NpuobpeTeHne HauymHaeT
BpeanTb. Ckaxem, npu XpPOHUYECKOM,
CTOMKOM CTPECCE WM HEKOM M3Ha4aslb-
HOM reHeTU4YeCKOM HapyLLUEHUN BO3HMKA-
€T CTOolKas Xe apTepuanbHas rmnepTeH-
3us. 9TO — yXe NaTonorus, KOTopyto Haao
neuntb. OgHako npu BbibOpe nekapcTs U
XWBHEHHbIX pekomMeHaaumin pns 605bHO-
ro Bpayy BaXHO y4uTbiBaTb OTMEYEHHYIO
BbILLE 3aKOHOMEPHOCTb perynauum (noye-
MYy BO3HWKAET MOBbILLEHHAA aKTUBHOCTb
OUNOCUHTETMHECKNX MPOLLECCOB B KJIEeTKax
1N TKaHAX) N N3bICKMBATb afeKBaTHblE Me-
TOObl BAVSIHUSA HA (PYHKUUW, aKTUBHOCTb
KOTOPbIX HaAo CHU3UTb. B obuwem, TyT
TpebyeTcss ecnim yX He 3TUOJIorM4yeckoe
(B noeane — reHHOTEpPaANeBTUYECKOE), TO
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naTtoreHeTM4Yeckoe neyeHne — KMMEHHO
Takoe, KOTOpoe BO3AeNcTByeT COOCTBEH-
HO Ha MexaHM3M pa3BUTUS 3abosieBaHUS.
JINwb 1 TONbKO CUMMTOMATUYECKUM fe-
yeHnem (CkaxeMm, CHUXEHWEM [aBfieHus
3a CYeT paclUMpeHuUss COCYLOB) TYyT yxe
He obolipellbes.

A BOOGLLE CUMNTOMbI BONIE3HN — BELLb
XOTb ManonpuaTtHasa (ans 60nbHOro), HO
nHTepecHast. OHM Beab TOXe MPOAYKThI
3BOJIIOLMN N eCTecTBEHHOro oTbopa. ITo
— cTaH4apTHble, CTEPEOTUMHbIE PeakLmn
opraHmama, KoTopble BO3HMKAOT KakK 3a-
KOHOMEPHbIN OTBET HA pasnuyHble — U
BMOJIHE OnpeaeneHHble — pasgpaxuTe-
nu. Ctano ObITb, MMeT npucnocobu-
TenbHbIA xapakTep. OaHako — He 3aby-
0EM rnaBHoe! — BPEMEHHbIN.

Takne cuMNTOMbI, Kak, ckaxem, 00sb
WAW TOWHOTA, CUrHANN3MpyoT 0 Hebna-
ronosyynn B OpraHvMamMe; pBOTa, MOHOC
(Npu oTpaBneHnn) 1 Kalenb CrnocoocTBy-
10T yAaNeHuto 13 opraHnama BpemHbIX
dakTopOoB; MOBLIWEHHas Temnepartypa
Tena aktuemanpyet obmMeH BewecTB U
ycunmueaeT KpoBooOpalleHne, 4To Heob-
X0AMMO AN Mobunusauum cun B 60pb-
Oe, HanpumMep, ¢ BOCNANUTENbHbIMK 3a-
6oneBaHUAMN.

BoT noaTtomMy, HasHayas nevyeHue, K
cuMmntoMmam 0GonesHel cnenyeT OTHO-
CUTbCS B PasHbIX Clyvyasx no-pasHoMmy.
CkaxeM, Haubonee 4yacTbli CUMMNTOM —
60onb. KOHEYHO, MpU CUIbHbBIX TpaBMmax,
Korga y nocTpanaBlUIero 4esioBeka Mo-
XeT BO3HWKHYTb OONEBOW LWOK, HaAo
CPOYHO npoBOAUTL 0bGe3bonueaHue. To
Xe W npu pasBuTUN UHGapkTa Mrokap-
[a, PaBHO Kak U NPUCTYMNe CTEHOKapAuK:
60/b HEOOXOAMMO CHUMATb, U Kak MOX-
HO cKopee, MOCKOJ/IbKY MNPU 9TUX COCTOS-
HMAX OHa — OAHO M3 3BEHbEB MaToreHe-
3a. A BOT npu 6011 B XMBOTE, 0COOEHHO
0oCTpoW, BpayebHaa TakTuka yxe gpyras.
TyT, BO-NepBbIX, NOJIHasA HACTOPOXEH-
HOCTb, @ BO-BTOPbIX, O0Jlb HE CHUMAaTb
[0 TOr0 MOMEHTA, Moka He YCTaHOBJIEH
OVarHo3 unan He MNPUHATO pelleHne o6
onepaTuMBHOM BMeLlaTenbcTee. MNovyemy?
A noTtomy, 4TO ecnu, Hanpumep, Bpay
«CKOPOW MOMOLLM» MPU Tak Ha3blBaEMOM
OCTPOM XMBOTE MEPBbLIM OEJ/IOM CHUMET
60nb, TO 3TUM OH CMaXxeT KJNHUYECKYIo
KapTuHy. bonbHOMYy cTano nerye, 6onu
Nno4yTu yXe HEeT, BO BPEMS OCMOTpa 4ye-
pe3 HekoTopoe Bpems 60neBoin peakumm
npyv MNPOLLYMNbIBAHUN XMBOTA HE BO3HU-
KaeT. YTo npukaxeTe OOKTOPY AenaTtb,
Kakoe npuHumaTtb peweHne? OTnyckaTb
OONbHOro (MNK yXe «340POBOro») A0-
Moin? A Bedb ocTpas 60nb B XMBOTE, Kak
npaBuno, CBUAETENbCTBYET O Pa3BUTUMU
Kakoro-To rpO3HOro npouecca: Bocnasne-
HUA (Hanpumep, anneHauumTa), KPoBO-
TeYeHUsl, BHeMaTo4YHon GepeMeHHOCTH,
npucTyna no4yeyHokaMeHHOW MM mMoye-
KaMeHHOM 60Ne3Hn 1 Apyrux nNatonorun-
YEeCKUX COCTOSIHWUIA, TPebyloWmnX MPUHS-
TUS CPOYHbIX Mep, 3a4acTylo onepaTuB-
HbIX. BOT nMoaTomy TakTuka rpamoTHOro

Bpaya «CKOpOoW» B MOJOOHbIX cnydyasax —
nobbicTpee OOCTaBUTb YenoBeka B CTa-
uMoHap, a no nyTu Tyda 3aHumaTbCsa —
4yTO X fgenaTtb! — Tepanuen nNuwb CNo-
BecHol. N Hukakoro ob6esdonneaHus, He-
CMOTPS Ha CTOHbI UK KPUKKN 6onbHOrOo!

Elle HeckonbkO nMpuMepoB pa3yMHOro
OTHOLLEHNS K CUMMTOMaM, NCXOAst U3 3BO-
JIIOUMOHHBIX NPeacTaBneHnn. Yxe yrnoms-
HYTble HamMu Bbllle pBOTa U Kawenb. Mpu
OTpaBfeHnax (MULWEBOM, ankKOrOJIbHOM,
NeKapCTBEHHOM, TOKCUYECKOM) PBOTY
HaJo He npekpaliaTb, @ HA0OOPOT — CTU-
MYMpoBaThb, YTOObI C PBOTHLIMWU Macca-
MW yOoanuTb U3 Xenyaka BPeOHble Belle-
ctBa. Kpome TOro, Hago MOMHUTb, YTO B
3TUX 3KCTPEMAbHbIX CIy4asax >Xenyaok
npuHUMaeT Ha ceba GYyHUMIO BbiOENNTENb-
HOro opraHa, 4Tobbl MOMOYb NMOYKaM, Bbl-
0enss B CBoe COOEPXMMOe Yeped KpoBe-
HOCHbIE COCYAbl OTPABMSIOLWME OPraHn3m
BelecTBa. To xe n ¢ kawnem. Ecnn oH
HEe yrpoxaeT BO3HUKHOBEHMIO KPOBOTEYE-
HUS U3 nerkux (a OGbiBaeT U Takoe, 0CO-
GEHHO Npu OTKPbLITON dopme Tybepkyne-
3a), ToO 6OPOTLCA C HUM He crnenyeT: Beab
Gnarogaps emy NMpouCXoOuT BblaeneHue
MOKPOTbI, 4TO O4YULLAET AblXxaTenbHble
nyTu.

MefnmkaMeHTO3HOEe CHUXeHMe MOBbI-
LWEeHHOW TemnepaTypbl Tena, 0CoBeHHO
pe3koe, ocnabnaet paboTy cepaua,
BMJIOTb 0 €r0 OCTAHOBKU, 1 06 3TOM cne-
ayeT noMHuTb. [pyroe Oeno — npu Tak
Ha3bIBAEMOM IMMEPTEPMUYECKOM CUHAPO-
Me, Korga HapywaTcs QyHKUUKM LeHTpa
perynaumm TemnepaTypbl (3TO COCTOSIHME
onacHO OCOOEHHO Yy MalleHbKUX AeTein).
TyT Heob6xoAMMO MPUHUMATbL CPOYHbIE
Mepbl, 4TOObl CHU3UTb WU HOPManM30-
BaTb TEMMeparypy.

Hy n 4to Xe cnepmyeTr nu3 BCero aToro?
OpraHnam — WTyKa TOHKasi, HAYEro JNLL-
HEro nnm 3psILLHOro B HEM HET Mo TOW Nnpu-
4ynMHe, YTO BCe ero getann u GyHKUMnU oT-
TaunBanUCb B XOLE 3BOJIOLMU N NPOLLIN
MCMblTaHNE eCTECTBEHHbIM OTOOPOM, Xe-
CTKMM, 6e3xanocTHeiM. W elle: Hago no-
MHWTb, YTO Hall OpraHn3m — BOBCE He
3acTbiBLIAsA, KOHCepBaTUBHaAs cuUcTeMa
(Ha ypoBHe BMaa); oHa NpoAao0sIKalT 3BO-
NOLMOHMPOBATb 1 NO-NPEXHEMY MNoaBeEP-
XeHa penictBuaM oTbopa. MoaTomy m
BbiOpaHHaa kKorga-To TakTuka nevyeHus,
nyCcTb rpaMoTHas, pauuoHanbHasa, MOXET
yepes3 HEeKOTOpOoe BPeEMS 0Ka3aTbCs YyXe
HEe CTONb 9P DEKTUBHON, a HE UCKIIoYe-
HO, U BPELHON.

BoT, ncxons n3 atoro, Hennoxo 6bi10
Obl BBECTM A5 ByayLimx OOKTOPOB OCO-
Obli NpeamMeT B By3e — 93BOJIIOLMOHHYIO
MeauunHy.



Mud)opmHayKa @

3apsgka HacbIWaeT
KPOBb MOI04bIMU
spuTpoUuTamMm

ECTb MHOro rnpuyuH, rno KOTopbiM 3a-
HSTUSI CMIOPTOM YJTyyLLIaloT CamMoyyB-
cTBue. B yactHocTu, pusmnyeckue yn-
paxHeHus aenarT KpoBb bonee Te-
Ky4evi, Tak kak oboraLyaloT ee MoJo-
AbIMY 3pUTPOLMTaAMU, — K TAKOMY Bbl-
BOAY NPULLIN SPOC/IaBCKNE YYeHbIe.

YT106bl KPOBb BHINOJIHSAIA CBOUM MHOMOYMC-
JIeHHble YHKUMKM, OHA O0JIKHA Tedb. Yeno-
Beyeckoe Teno HykBaslibHO MPOHU3AHO KPO-
BEHOCHbIMM COCyAaMu, KOTopble AOCTUraloT
caMbIX OTAANIeHHbIX YronkoB. 3a CHabxeHue
OpraHoB 1 TKaHeWl KUCNOpOAOM OTBevaloT
cneumanbHble KNeTkM KpoBU — 3PUTPOLU-
Tbl. OTO UM MPUXOAUTCA NPOGMPaTLCS MO
MesnbyallMM U30rHYTbIM COCyAMKaMm, MHO-
rMe U3 KOTOpbIX TaK y3ku, YTO KNEeTKN C TPy-
[OM MPOTUCKMBAIOTCSH CKBO3b HUX. Y4eHble
flpocnaBckoro rocy4apCTBEHHOrO nejaroru-
yeckoro yHusepcuteta um. K.A.YwWnHckoro
YCTaHOBW/N, YTO CBONCTBA 3PUTPOLNTOB 3a-
BMCST OT MX BO3pacTa: YeM MOJIOXKE KNEeTKM,
TeM Gonblueil Teky4yecTblo OHU obnapatoT.
MOXHO /1M MOCTOSIHHO MOAMNUTbLIBATL KPOBb
MonoapiMu aputpoumtammn? MoxHo, cunta-
0T SiPOCNIAaBCKME Y4YEHbIE, €CNN PEerynspHo
BbIMOHATL PUBMYECKMNE YMNPAKHEHUS.

OpuUTPOLUNTbI — CaMble MHOTOYUCIIEHHbIE
KNEeTKM KPOBU, B OOHOM MWUIIINAINTPE UX OKO-
710 NATY MUNIMAPA0B. DPUTPOLMTLI 06pasy-
I0TCS B KPACHOM KOCTHOM MO3re W XMBYT
100-120 gHein. Crtapble kneTku nornbaioT u
3aMEHSII0TCA HOBbIMU; KaxAble CYTK/ OOHOB-
naetcs npumepHo 0,8% ux ymcna.

Ecnun kpoBb pasorHatb Ha LeHTpudyre, To
3PUTPOLUTBLI PACCNOATCA: MONOAbIE BbILLE,
cTapble HUXe. fipocnaBckue yyeHble pasge-
JIUNN 3PUTPOLUTBI YESTOBEYECKO KPOBU U
onpenenunn ceoicTea aTux knetok. Okasa-
NI0Cb, YTO MONIOAbIE KNeTK Gonee nnacTuy-
Hbl, YeM cTapble, OHU nerko aedopmMupyioT-
cs, MpoxoAs Mo Kanuanapam, a 3aTem BOC-
CTaHaBnMBaloT npexHiolo dopmy. OyeBnpa-
HO, NMpWU cTapeHun membpaHa 3pUTPOLUTOB
TepsieT anacTUyHbIe CBOINCTBA, a caMu KieT-
KW — nnactu4yHocTb. Kpome Toro, monogple
KNeTkn B OBa pasa pexe, 4emM cTapble, 00-
pasytoT arperatbl, TO €CTb CAUNAOTCS ApYr
C Apyrom. EcTecTBEHHO, KOMOYKY KNeTok
TSXenee NPOTUCHYTBCS B Y3KYIO LLEeNb.

BsI3KOCTb KPOBW 3aBUCUT HE TONbKO OT
BO3pacTa KJIeTOK, HO 1 OT COCTOSIHUS 300-
pOBbs YenoBeKka. YyeHble nccnenosanv Tpu
rpynnbl: 300POBbIX MYX4YMH, HE MONyYaBLINX
PEerynsipHbIX MbILLEYHbIX HArpy3ok; MyX4uH
C MOBbILWEHHBIM apTepuanbHbIM AaBleH-
em (npumepHo 180 Ha 110) n monoabix
CnopTCMeHOoB. Paanuyus mexay ctapbiMu 1

H.Pe3nuk, B.AptamoHoBa

MOMOAbIMY 3pPUTPOLMUTAMUN MPOSIBNISSINCL BO
BCEX WCCNENOBaHHbIX rpynnax, HoO camMbIMu
TeKy4YMMU1 oKasanmcb MoSIoaple KNeTkn CnopT-
CMEHOB; Y HUX CTapble 3pUTPOLMTLI Cauna-
10TCa Ha 28% pexe, 4eM y NPOCTO 3[40POBbIX
nopen. Xyxe Bcero o6CcTouT Aeno y runep-
TOHWKOB: JaXe MoJiodble 3pUTPOLUTBI Y HUX
TEKyT NJoxo, He roBops yxe o ctapbix. Opra-
Hbl Taknx G6ONbHBIX HE BCEraa nosayyaioT focC-
TaTO4YHO KMcCnopogja.

EcTb Heckonbko cnoco6oB pas3orHatb
KpoBb. OAVH 13 HUX — 3apsaka. Pusnyec-
Kne ynpaxHeHusi cTuMynupytloT obpasosa-
HWE 3PUTPOLMTOB C OMTUMaNbHbIMU CBOW-
CTBaMu, KOTOpbIE COXPaAHSIOTCH C BO3pac-
ToM. Tem, KTO npepnoyvMTaeT HeTpaguum-
OHHble crnocobbl 0340POBJIEHUS, MOXHO
nocoBeToBaTb [03MPOBAHHOE OXNaXAeHne
(Hanpumep, npopybb) unu npebbiBaHne B
aTMocdepe C NMOHMXEHHBIM COAEepXaHuem
Kmcnopona. 970 Toxe BbI3OBET NPUSIMB MO-
NOoAbIX 3PUTPOLIUTOB.

PoxneHwve
nnasmorepanum

YueHnbie n3 lletposaBoacka co3aanu
ropTaTUBHBLIN UCTOYHUK HU3KOTEMIIe-
partypHou rniaa3msl. «XO0J04HYHO 1a3-
My» MOXHO 3(pGHEKTUBHO UCMO/Ib30-
Bartb A1 06e33apaxnBaHus paH BMe-
CTO aHTUOUOTUKOB.

Hwn gna koro He cekpeT, 4To 6opbba, KOTO-
pylo BeaoyT mMeauku ¢ 60ne3HeTBOPHbIMU
MWUKPOOPraHn3mamu, MaeT ¢ NepeMeHHbIM
ycnexom. PaHblie nnm nosxe daktepuun
npucnocabnmeatoTca K Nt0OOMY aHTUOMO-
TUKY, N Y4EHbIM NPUXOANTCH CHOBA U CHO-
Ba nomartb ronoBy, naobpertas npenapar,
CMOCOOHbIN YHUYTOXUTb UX. ECTb, KOHeu-
HO, N pagukKanbHble CPeacTBa BPOAE BbICO-
KOTemnepaTypHoi 06paboTKN UK XECTKOro
PEHTFEHOBCKOIo U3JTy4EHUS, HO ANS OE3UH-
deKkUNN paH X He MPUMEHULLb.

Tem 6Gonee yamBUTENbHO MOXET Moka-
3aTbCa MOEs UCMNoSb30BaTh AN 3TOW uenn
nnasmy. Mnaama — 3TO YaCTUYHO WU MON-
HOCTbIO MOHW30BaHHbIM ra3. MHorve cumta-
IOT, YTO OHa MOXET CYLLECTBOBATb NULLb rae-
70 Ha CoNHue Oa B MOLLHbIX 3KCNEPUMEH-
TanbHbIX YCTAHOBKAX, BHYTPU KOTOPLIX 3apsi-
XEHHbIE YaCTULbl YAEPXNBAIOTCS TONbKO Ona-
rogapst CUIbHbIM MarHUTHbIM MONSM. A MeX-
[y TEM reHepaTopsbl niasmbl, MNIa3MOTPOHbI,
y>X€ NMPOYHO BOLLN B NMOBCEAHEBHYIO XM3Hb,
HanNpuUMep NIOMUHECLEHTHbIE namnbl. [1nas-
MOTPOHbI MHOM KOHCTPYKLUUU MPUMEHSIOT B
XUPYPrumv: NOTOK 3apSXKEHHbIX YaCTUL, C TEM-
nepatypon 5000—-7000° nerko paccekaeT Tka-
HW, OCTaBNAS CTEPUSIbHbIN pa3pes.

Ho npubop, co3paHHbli B lNeTpo3aBoa-
CKOM roCy[apCTBEHHOM YHMBEPCUTETE, OT-
KpblBaeT nepen MeauLMHON COBEPLUEHHO
MHble BO3MOXHOCTU. MMKPONNaaMoTpoOH —
3TO NOpTaTUBHOE YCTPONCTBO, paboTaloLlee
NPV KOMHATHbIX YCNIOBUSX OT 0ObIYHOWM CeTn
HanpsxeHnem 220 BonbT. C ero noMoLLblo
13 0ObIYHOW BOAblI MOJy4alOT «XOJIOLHYIO
nnasmy», TeMrnepaTtypy KOTOpoi MOXHO pe-
rynuposaTtb B guanaszoHe oT 40 po 80°.
[MnasmMeHHbIn NOTOK, FEHepUpyeMbln Npu-
60pOM, COOEPXUT 3NEeKTPOHbI, NOHbI, BO3-
OyX[eHHble aTOMbl BOAOPOAA U KUCNOPO-
ha, a Takxe BO30YyXAEHHble MOJIeKybl
BOAbl. MOLLHOCTb NOTOKA, @ 3HAYUT, U €ro
COCTaB MOXHO perynupoBaTb. [1nasma uH-
TEHCUBHO M3Ny4yaeT 3NeKTPOMarHUTHbIE
BOJIHbI B YyNbTPadrOoneToBOM, BUAMMOM, UH-
dpakpacHoOM, CyOMUNITUMETPOBOM N MUJI-
NIMMETPOBOM [Mana3oHax.

KoMnoHeHTbl, cocTaBnsowme nnasmy,
MOryT 611aroTBOPHO BUATL HA XUBbIE KNEeT-
KU, 4TO U [gokasanu yvyeHble. B ogHOM 13
nepBbIX OMbITOB OHW UCCNEA0BaNu, Kak Blu-
seT nna3Ma Ha B3BECb KyNbTypbl O4HOW 13
6aKkTepuin, NaTtoreHHoro cTaduioKoKKa.
[Mnasmy HanpaBnsnM Ha MOBEPXHOCTb pa-
CTBOpa, coAaepxallero KynbTypy, U 4yepe3
50 cekyHp Ha rnybuHe OO0 ABYX CaHTUMET-
poB MUKPOObLI norndanu.

Cnepylowme onbITel NPOBOAUAN HA KPO-
nMKax C A3BEHHbIM KepaTuTtoMm — 3abone-
BaHMEM rnasa, KOTOpOe BbI3blBA€T TOT ca-
MbI NATOreHHbIN cTadunokokk. PeadynbTa-
Tol 0OHagexunu uccnefoBatenen: nocne
TOro Kak rfiasa kponuka obpaboTann «xo-
nogHOM Nnasmoi», 6one3Hb Nnepectana pas-
BUBATbLCS. Y 300POBbIX KOHTPOJIbHbIX XXMBOT-
HbIX NoA00Has 06paboTka Bbl3biBana, nNpas-
[a, HEKOTOPbIE U3MEHEHUS B TKaHaX rnasa,
HO OHW OblNN OYEeHb HEBENUKWU U MOJIHOC-
ThbiO MCYE3NN B TEYEHME TPeEX AHEN.

HakoHew, nccnepgoBatenn n Bpaym Counun
BO3MOXHbIM MPUMEHUTL NPUBOP B KIUHUKE
npu nedyeHnn Taxenoro cnydas GnerMoHsbl
(rHOMHOro BOCNaneHnsa) Beka, pa3Butne Ko-
TOPOW He yaaBaNioCb OCTAHOBUTL Tpaguum-
OHHbIMW cpeacTBamMu. BonbHOMY rpo3unu
Cepbe3Hble OC/IOXHEHWS, ero COCTOSIHME OC-
TaBanocb TsXenbiM. Ho korga nopaxeHHble
TKaHn obpaboTanu «XONOLHON MNNa3mMoi»,
npouecc npekpartuncs. bonee Toro, oTmep-
LiMe TKaHW Havanu BGbICTPO paccackiBaThCs,
1 MPOLLeCC pereHepaumy nowen 3HavynTenb-
HO BbICTPEE, YeM MOXHO OblI0 OXMAATh.

KoHeuHo, 6akTepuumngHoe OeNCTBME «XO-
NOOHONM nna3mbl» elle NPeacTouT U3Yy4nuTb
B JgeTanax. BaxHo nokasaTtb, 4TO OHa He
noBpexaaeT reHeTU4Yeckuii annapar KNeTok,
XOTs1 0COObIX OCHOBAHWUI A5 ONaceHuin Ta-
KOro poga B o6wemM-To HeT. U ecnu mcnbl-
TaHua npubopa NpPonayT yCcnewHo, MUKPO-
nna3MoTPOHbl MOMYT CTaTb HE3aMEHUMbIMUN
npnbopamMn He TONbKO B KPYMHbIX CTaLMO-
Hapax, HO M B OObIYHbIX MOJUKIMHUKAX.
CTOST OHUM He Tak yX J0pOoro gaxe cenyac,
Korga O MacCOBOM MPOW3BOACTBE MUKPO-
nna3MoOTPOHOB MOXHO TOJIbKO MeyTaTb: UX
ueHa He npesblwaer 100 ponnapos, unu
3000 pyb6nein.
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XynoxHuk E.CTtaHukoBa

N.A.JleeHCOH

€NKM — OCHOBHOW MaTtepuman, M3 KOTOPOro MOCTPOEHbl TKaHu
XUBOTHbIX. Kaxabli opraHn3m MMeeT COOCTBEHHbIN Habop 6en-
KOB, Pa3fiMyHbI/i B PasHblX OpraHax. Hanpumep, B BONOKHAX MbILLL,
npucyTCTBYeT 610K MUO3UH (OT rpey. myos — MbIliLa), OTCclo4a U
Ha3BaHWe OONE3HU «MUO3UT» — BOCMAJIEHWE MbilLl,. Bonockl, HOrtu,
CYXOXWUINS, LLIEPCTb XMUBOTHbIX U MEPbS MTUL, COCTOAT B OCHOBHOM U3
Ka kepatuHa (OT rpey. keratos — por). QpuUTpouuTbl cogepxaTt
OK rnobuH, ot nat. globulus — wapuk (3TOoT 6GENOK — OCHOBHas
b MOJIEKYJIbI remMornobuHa), 3epHa MnuweHuusl — 6enok rnnaguH
rpey. glia — knei) n 1.40. K 6enkaMm OTHOCATCS MHOFOYUCEHHbIE
EPMEHThI (Hanpumep, NULLEeBaAPUTESIbHbLIE), MHOFME FOPMOHbI (Hanpu-
€p, WHCYINH).

Benlok — 3T0 NOAUMEP, MOCTPOEHHbI N3 aMUHOKUCIIOT, TOYHee, 13
DCTATKOB: KOrAa ABE aMUHOKUCIOThI CLUMBAIOTCS, BbIAENSIETCS O4HA
2KyJla BOAbl, TaK Xe NPOUCXOAUT NPUCOEONHEHNE TPETLEN MOMe-
n 1.4. Monekyna 6enka MOXeT cofepXaTb OT HECKOJIbKUX Ae-
OB OCTaTKOB aMWHOKMUCAOT (Hanpumep, B UHCYANHE nx 51) oo He-
ONbKUX MUINOHOB. Pekopp mpuvHagnexuT 6enky TUTUHY (apyroe
a3BaHMe — KOHHeKTWMH). OH coaepxXxuTcs B Mblwuax, obecneyvBas
(coBmecTHO ¢ apyrumm 6enkamm) ux anacTUYHOCTb. TUTUH NPEACcTaB-
naet cobor uenoyky n3 26 926 aMMHOKMCNOTHBLIX OCTATKOB, @ €ro
MosiekynsipHas macca paBHa 2 993 000 manbTOHOB. Tak Ha3biBAOT
efunHuLy maccbl 6uoxumukn. OHa coBMafaeT C YriepoaHOM enuHu-
Len, a Ha3BaHa B YECTb aHIMMUNCKOro xmmmka xoHa JanbToHa, KOTO-
pbin B Hayane XVIIlI Beka BnepBble NPEAIOXMNI N3MEPSATb MaCChl aTo-
MOB B OTHOCUTENbHbIX eguHuuax. Ecnn monekyny TUTUHA BbITAHYTb,
ee anvHa npesbicuT 1 MKM — 0OBbEKTbI Takoro pasmepa (npaega, 60-
Jlee «TOJNCTblEe») YX€e BUAHbI B ONTUYECKUIA MUKPOCKONM.

Bce 6enky nocTpoeHbl M3 OFrpaHMYEeHHOro ymMcia aMuHokucnoT. A3
Hux 20 BCTpeYalTCa OYEeHb YacTOo, MOYTU B Kaxaom Oenke, 10 — 3Ha-
YNTENBHO peXe, N eLle HECKOJIbKO OeCATKOB — COBCEM penko. Cyuue-
CTBYIOT MUJIIMOHbI Pa3/INyHbIX GENKOB, U OTAMYAIOTCA OHW TEM, B Ka-
KOM KOJINYECTBE U B KAKOM MOpsiaKe COeAMHEHbl B HUX APYr C APYroM

aMUHOKMCAOTHI.

CTtpoeHne kaxporo 6enka 3akoavpoBaHO nonmmepmHneKynoﬁ
HacneactBeHHocTn — JAHK (0e30KCUpUOOHYKIEMHOBOM KUCNOThHI). B
otnnyme ot B6enkos, monekynbl OHK nmocTpoeHbl M3 ocTaTkoB 6onee




)

LUKOJIbHbIA KNYB

CJTOXHbIX (I'IO CpaBHEHN C aMI/IHOKVICJ'IOTaMI/I) opraHn4yecknx coegu-
HEHUIM — HYKIeoTnaoB (OT nat. nucleus — a9apo, Tak kak JHK cogep-
XUTCS B KNeTo4HOM aape). KogmpoBka Toro unu nHoro 6enka ocyuie-
CTBNSIETCS ONpenesneHHoN NoCnenoBaTelbHOCTbIO HykneoTnaos B JHK.
Korpa B opraHu3me CUHTE3MPYETCs KOHKPETHbIN 6enok, nponcxoaut
cuntbiBaHne koga OHK v nocnepyiouwiee coegnHeHue opyr ¢ Opyrom
HYXXHOr0 4Yucna MOMEKysl aMWUHOKUCIOT B ONpeAeneHHOM nocneposa-
TENbHOCTH.

CKONbKO PasfnyHbIX HYKNeoTUAOB HEOOXOAMMO MMETb B MOJEKysne
OHK, 4To6bl MOXHO ObINO 3akoaMpoBaTb Noboi 6enok? ITy YNCTO Ma-
TemaTuyeckyio npobaemMy NpULLNOChL pellaTtb NPUPOAE B XO4Ee 9BOJIO-
umm. OB03HAYMM pasdHble HYKEeOTUAbl MPONUCHBIMKU ByKBaMM PYCCKOro
andasuTa, a pasHbie aMUHOKMUCNOTbl — umudpamu. MNpocTenwee (HO He
camMO€e 3KOHOMMWYHOE) peLleHre 3a[ayvu — MMEeTb CTONbKO HYKNeoTu-
[0B, CKONMbKO CYLLECTBYET Pas3NnyHbIX aMUHOKUCIOT. MNpy 39TOM HykJ1eo-
Tnay A 6ynet cooTBeTCcTBOBaTb 6enok 1, Hykneotuay b — 6enok 2 un
T.0. Bcero notpebyetcs 30 pasHbIXx HYKNEOTUAOB, TO €CTb NMOYTU BCE
OykBbl andasuTa.

MOXHO KOAMPOBaTb aMUHOKMCNOTbHI COYETAHMEM ABYX HYKN€OTUOO0B.
Torpa notpebyeTcss HAMHOrO MeEHbLUE pa3HbiX HYKNeOoTUOOB — BCEro
LwecTb (MpoBepbTe 3TO camn). Ho npupoaa noctynuna ewe 6onee 3Ko-
HOMHO: B Monekynax OHK 06bl4HO MMeeTCcsl BCEro Yetblpe (pexe —
NATb) TUNOB HYKNeoTMAoB. O4EeBUAHO, B 3TOM Cilyyae C NMOMOLLbIO Of4-
HOOYKBEHHOIO KOAa MOXHO Oblno Obl CTPOUTL BGEenku, cocTosLLIne BCce-
ro u3 4 pasHbix aMUHOKMCNOT. MNMonpobyeM OBYXOYKBEHHbI Kog, 13 4
HykneoTupos — A, b, B, I':

Kon, AA Ab AB Al BA Bb6 BB Bl BABEBBTATBE B I'T
Benok 1 2 383 4 5 6 7 8 9 10 11121314 15

NTak, nByXxOYKBEHHbIM KOOAOM MOXHO 3awwndpoBatb nuwb 15 pas-
NNYHBIX aMUHOKUCNOT. A MOXHO N1 MUCMOMb30BaTb OLHOBPEMEHHO U
O[HO-, N ABYXOYKBEHHbI koA, 3akoampoBaB 6enku ¢ Homepamu 16,
17, 18 n 19 oanMHOYHbIMK HykneoTungamun A, b, B n I'? YBbl, HeT. Beab
TOrAa BO3HMKHET MyTaHuua; Hanpumep, NociefoBaTeNlbHOCTb HYKJIEO-
TmpoB AB-TA-BB-BA-AB... MOXHO OyaeT npouynMTaTb MO-pa3HOMY, Tak
4YTO BMECTO OOHOro HyXHOro 6enka OyaoyT CUHTE3MpoBaTbCca 6Genku
3-12-6-9-1... 16-18-12-6-9-16-17... 1 MHOXECTBO OpPYruX.

A BOT TpexbykBeHHOro koaa 6osiee 4emM AOCTaTOYHO; Tak, TOJIbKO CJOB,
HauyMHawmxca ¢ A, okasbiBaetca 16:

Kona, AAA AABE AAB AAT ABA ABE ABB ABI
Benok 1 2 38 4 5 6 7 8

Kon, ABA ABBE ABB ABI' ATA AT'G AIB AI'T
Berok 9 10 11 12 13 14 15 16

CTonbko xe 6yneT cnoB, HauynHatowmxes ¢ b, B u I, a Bcero — 64. Tak
4YTO TPEexXOYKBEHHbIX CNOB-KOAOB OKa3blBAETCH AOCTATOYHO U 4YTOObLI 3a-
KOAMpoBaTh NOOYID aMUHOKMCOTY, U 4TOObI ykasaTb, C KAKOro MecTa B
monekyne OHK Heob6xoaMMo HavyaTb YTeHUe 1 Korga ero 3akoH4nTb. M3-
ObITOYHOCTb MHbOPMaUUKM Aana BOSMOXHOCTb OOHY U Ty X€ aMUHOKWUC-
0Ty KOOVpPOBaTb HECKONIbBKUMWU CROBAMW: NENUUH U CEPUH — LUECTbIO,
Ba/IMH, NPOSINH, TPEOHWH, anaHuH U FUUWH — YeTblpbMSA U T.A4. ITO
MOBbILLAET HAAEXHOCTb CYUTbIBAHMUS MHPOPMaLMN, Tak Kak B psaae chy-
yaeB ornevyaTkyn B reHeTU4eckom Koae (MyTaumm) NpoCTO OCTaHyTCS He-
3aMeYeHHbIMU 1N BYAET CUHTE3NPOBATLCS MOJSIHOLEHHbI BEnok.

3aa4u
COPOCOBCKMX

onumMnuan
"0 XWMMW,

lMpeanaraem BawemMy BHUMAaHUIO He-
CKOJIbKO M3 3afad 1o XuMuiu TPeTberi
Copocosckoti onumnuaabl. OHU B3STbl N3
pasHbIX TYPOB, MO3TOMY UMEIT Pa3HYI0
CJIOXHOCTb.

Ycnosuqa

3apava 1. B ogHOM 13 y4eBHUKOB XUMUYECKMEe
CBOIACTBA COMe onucaHbl cregyowmm obpasom:
«1. Conu pearvpytoT ¢ MeTannamu... Peakumm npo-
TekalT B BOAHbIX pacTBopax... 2. Conu pearupy-
10T C kucnotamu... MNpu NpoBeneHUn 3TUX peak-
LMiA 0ObIYHO BEPYT CYXYHO COJNb U AENCTBYIOT KOH-
LLeHTPUPOBaHHOW kucnoton... 3. Conu pearuvpy-
10T CO Leno4yamun B BOOHbIX pacTBopax... 4. Conn
pearnpytoT ¢ conamu. Peakuymn npoTekaloT B pa-
CTBOpax».

MpuBeauTe No aBa NpuUMepa, ONPOBEPraoLLMX
KaX[0e U3 3TUX YTBEPXAEHWNIA.

3apaua 2. B ogHoli pykonucuy 6bi10 HanncaHo:
«Bce kMcnoTbl OensaTcsa Ha O4HO-, OBYX- U TPex-
OCHOBHbIE MO YMUCNy COAEPXALMXCH B HUX aTo-
MOB BOOOPOAA».

MpueeanTte 5 KA4eCTBEHHO Pa3MYHbIX MNPU-
MEpPOB KUCNIOT, CoAepxXalux aToMbl BOA0OPOAA,
HO He nornagalux rnoa 3To onpeneneHue.

3apaua 3. M3 okHa «<Xwuryner» Ha 00604YUHY
[0oporn BoanTeNnb BbIOBPOCU NYCTYO antoMUHK-
eBytlo OaHKy u3-nop «lencu». MNpon3BoaCcTBO
anoMuHua TpedyeT 3aTpaT aHepruun. MNMpeactasb-
Te cebe, YTO BOOUTENb He BbIOpocun GaHKy, a
chan ee Ha nepepaboTky; CIKOHOMIIEHHYIO SHEp-
rmio emy otaanu B Buae 6ecnnatHoro 6eH3nHa.
Kakoe paccTosHue CMOXEeT npoexaTb ero aBTo-
MOOUNb Ha 9TOM OGeH3UHe, eCnu U3BECTHO crie-
aywoulee:

— macca bankn — 15,0 r;

— TennoTa ob6pa3oBaHMs oKcuaa antoMUHUS
(pyna) — 1676 kdx:-moneb;

— KO3 DOULMEHT NCNONL30BAHUS 3NEKTpUYec-
KO QHEeprum npu nNonayyeHur antoMUHUSA N3 OK-
cuaa ¢ y4eToM noarotoBku cblpbsd — 45%;

— KO9DODULUMEHT MCNONb30OBAHUSA JHEPTUU
TOMAMBA ANS MOJIYyYEHUS SNEKTPOIHEPTUU Ha
TennoBol anekTpoctaHunm — 35%;

— npu cropaHun 1 n 6eH3nHa BblOoenseTcs
aHeprua 34 000 k[x;

— pacxon 6eH3nHa aBTOMOOMNEM — 6 N Ha
100 km.
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3apaua 4. C pecatoro Beka Ha Pycu
Hayanm cTpouTb GenokamMeHHbIe COopy-
XeHusa. B kayecTBe CTPOUTENBHOIO Ma-
Tepuana ucnonb3oBanm N3BECTHSAK, CO-
CTOSWNIA B OCHOBHOM M3 kapboHaTta
kanbumsa. OgHako kapboHaT Kanbuus
pa3mblBaeTCHd OOXAEBbIMU U TanbiMn
BOLAMMU.

a) Hannwwnte ypaBHeHne peakumun, npu-
BOASLLEN K Pa3MbIBAHNIO N3BECTHSKA.

0) Kaknumn Bogamm — 00XaesbiMu nnu
TanblMU — U3BECTHAK pPa3MblBaeTcsa B
OonbLUelr CTeneHn u novemy?

B) Yto aenanu ctpoutenn B Xlll Beke,
4yToObl NPEAOTBPATUTL Pa3MbiBaHue Ge-
JIOKAMEHHbIX COOPYXEHU (npuBeguTe
HE TOJIbKO XMMMYECcKkmne cnocobbl)?

r) Kakve daktopbl ycunmeatT pa3mbl-
BaHMe OenoKaMEHHbIX COOPYXEHU B
HacTosuiee Bpema?

n) Kakme xummnyeckume cnocobbl 3aLum-
Tbl OE/TOKaMEHHbIX apPXUTEKTYPHbIX MNa-
MATHUKOB MCMOJNb3YIOTCHA B HACTOsILLEE
BpeMS (M KOTOPbIE U3 HUX HE Obln 13-
BecTHbl B XlII Beke)?

e) Kakme HblHe cylLeCTBylOLWME Ha
TeppuTopun Poccum GenokamMeHHble
NamMAaTHUKN apXUTEKTYPbI Bbl 3HAETe U B
KaKux ropoaax OHW HaxoaaTca?

3apaua 5. Kakne peakumm n npu Kakmx
YCNOBUSX MOTYT MPOUCXOOUTb MEXAY:

a) MeTanM4eckMM MarHMem W HUT-
patom megu (I1);

6) cynbdupgom xenesa (ll) n cepHom
KNCNOTON;

B) rMApoOKCUAOM Kanus nu 6pomMom?

Hanuwmnte ypaBHEHUS BCEX BO3MOX-
HbIX, MO BALUEMY MHEHWIO, peakuuii ong
KaXa0M napbl BEWECTB. YKaxXuTe ycno-
BUS NPOBEAEHUS KaXA0N 13 peakuun.

3apaua 6. [letann COBPEMEHHbIX aekK-
TPOHHbIX YCTPOWCTB MOHTUPYIOT Ha ne-
YyaTHbIX Nfartax — naacTuHax 13 nnacT-
Macchbl, NMOKPbITbIX TOKOMPOBOASALLMMN
LopoxkamMu n3 megHon ¢onbru. Ong
MOMYYEHUS HYXHbIX COEOMHEHWNI N30bl-
TOYHYIO MeOHYI0 GOonbry «BblTPaBIMBa-
I0T» — PacTBOPSIOT B CNeunanbHbiX pa-
cTBOpax. B gomawHux ycnosusax pagmo-
nobUTENN MUCMONL3YIOT AN pacTBoOpe-
HUS Meau:

a) pactBop xnopupa xeneaa (ll);

©) pacTBOp MeAHOro Kyrnopoca C no-
BapEHHOW CONbIO0 (B MONIbHOM OTHOLUE-
HUK npumepHo 1: 3). Oba pacTBopa pe-
arnpyloT ¢ Meablo MeaneHHo 1 6e3 Bbl-
[eneHns rasos.

1) HanuwwnTte ypaBHEHUS peakuui,
Gnarogapsi KOTOpbIM Medb MNepexoauT
B PacTBOP B 3TUX ABYX Cly4yasx.

2) N3BecTHO, 4TO oTpaboTaHHbIN pa-
CTBOp B MEPBOM Clly4ae MOXHO CHOBa
coenatb pabouum, ecnu fob6aBuTb K
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HEeMYy pacTBOPbI CONAHOW KUCOThI 1 Ne-
pokcuaa Bogopoada. Hanuwmnre ypasHe-
HUE NPOUCXOAALLEN peakunu.

3apauva 7. CnpaBeanmBo nn yTBepxae-
Hue: «[pu nponyckaHuM MOCTOAHHOIO
3/1EKTPUYECKOr0 TOKa BOJa pasnaraet-
cs Ha kucnopopn v Bogopon»? lMpuse-
OMTe No ABa npuMepa peakumnin anekT-
ponn3a B BOAHbIX pacTBOpax, Npu KOTO-
pbix He Oy[eT BbIAENATLCS: @) BOAOPOA,
©) KMCNopoa, B) HM OAVH N3 3TUX ra3oB.

3apaua 8. B ogHOM 13 pykonucen aBe-
TOpbl YTBEPXAANN, YTO «XMMWUKU BMEC-
TO BbIPAXEHUS «BeLeCTBO FOpUT» UC-
NONb3YIOT BbIPAXEHNE «BELLECTBO OKMC-
ngetcs»... MNpoaykTbl, nonyyakwouwmecs
npu peakuumn BeLecTa ¢ KUCI0POAOM,
Ha3blBAOTCH OKCUAAMU».

1) OB6bscCHUTE pasnuyne Mexnay Tep-
MWHaMUN «FOpPEeHne» N «OKUCIEHUE».
[MpuBeante nBa npumMmepa peakuun, B
KOTOPbIX FOPEHNE N OKUCIIEHNE OOHOrO
1 TOro Xe BeLlecTBa NpuUBOAMUT K pas-
HbIM MPOAYKTaM.

2) Mpueeante NaTb NPUMEPOB peak-
LN pas3nnyHbIX BELLECTB C KUCNOPO-
OOM, B KOTOpbIX nnbo He obpasyeTcs
okcuaoB BooOLe, nMbo, MOMMMO OKCU-
na, obpasyloTcsa n gpyrve BellecTBa.

PewieHusa

3apaua 1.

1a) B pacTtBOpax conu pearumpytoT
TONbKO C 6Osiee akTMBHbBIMU MeTanna-
Mu; peakumsa CaCl (pacTtBop) + Zn He
npoucxoaut. Ecnu metann pearnpyet ¢
BOOOW, TO B peakuuio ¢ conbio OymeTt
BCTynaTb 00pasyoLlascs Wenoyb:

Ca + 2H,0 = Ca(OH),! + H,,

CuCl, + Ca(OH), = CaCl, + Cu(OH),! .

OnHOBPEMEHHO MpoTekaeT peakuus:

Ca + CuCl, = Cu + CaCl,.

16) Conn MoryT pearvpoBaTb C Me-
Tannamu He TOJIbKO B pacTBOpax, HO U
B pacnnaBax, ecnn obpasywmincsa me-
Tann 6onee netTy4y, YEM UCXOAHbIN:

2NaCl (pacnnas) + Ca = CaCl, + 2Nat.

2a) Teepabli cynbdaTt HaTpUs pacTBo-
pPAeTCs B KOHLEHTPUPOBAHHOW CONSHOM
KMcnoTe, He 06pasys Npu 3TOM CEepHOM
KUCNOTHI.

26) Conu mMoryT pearmpoBaTtb C pas-
GaBfieHHbIMM KMCOTaMu, Hanpumep:
CaCO, + 2HCI = CaCl, + CO,” + H,0.

3a) Peakums npoucxoamT TONbKO B
TOM c/nyyae, ecnu BbinagaeT 0canok unm
Bbloensetca rad. PactBop KCIl He pea-
rupyet ¢ pacteopom NaOH.

36) Conn mMoOryTt pearmpoBaTb CO
enovyamm He TONbKO B pacTBoOpe; Ha-
npumep, TBEpPAbI rMAPOKCUA Kanus
npu pacTupaHum ¢ TBEPALIM XJIOPU-
OOM aMMOHUS BbloenseT razoobpas-
HbIli aMMMaK:

KOH + NH,CI = KCI + H,0O + NH_1.

4a) Peakums mexay congmm npouc-
XOAUT TONbKO B TOM Ciyyae, eClin Bbl-
nagaeTt 0CafoK WM BblAeNseTcs ras.
PactBop KCI He pearupyeT ¢ pacTBO-
pom Ba(NO,),.

46) Peakumn MOryT nNpoOUCXOAUTb He
TOJIbKO B pacTBOPE, HO U B pacrniase:

BaCl,x + Na,SO,x = BaSO,i + 2NaClx),
a Takxe B TBepAoW ¢ase npu Harpesa-
HUN:

KClrs) + CrC|3(TB) = K[CrC|4](TB).

3apaua 2

JaHHOe onpepeneHue cnpaBenivBoO
TOJIbKO MpPWU NepBOHAYallbHOM 3HAKOM-
cTBe C I'IpOCTeI‘/JILIJVIMVI MUHepanbHbIMUA
kucnotamu: HCI, H,S, H,80O,. ina 6o-
JIe€ CNOXHbIX KNCNOT NOA OCHOBHOCTbIO
NMOHUMAIOT YMCNO aTOMOB BOAOPOJAA,
CNOCOOGHbIX B BOAHbIX PACTBOPAXx OTLLEn-
NATbCS B BUAE NPOTOHOB (C 06pa3osa-
HMEM MOHOB FMAPOKCOHUS) N BCTyNaTtb
B peakuuio HelTpanuMsauuu ¢ pacTBO-
pamMu OCHOBaHUI. YMCcno Takmx KMCnoT-
HbIX aTOMOB BOAOPOAA MOXET He CO-
BNagatb C OOLLMM YMCIIOM aTOMOB BO-
fopoja B Monekyne Kncnotol. Tak, doc-
¢dopuctaa kncnota H,PO, ABYXOCHOBHA
n paet cosnb K,HPO,, HO He naet cosu
K,PO,. ®ocdhopHoBatucrtaa kucnora
HaPO2 OOHOOCHOBHa, a OpraHnyeckue
KUCNOTbl 00LWen dopMy bl CXHyCOOH,
Hanpumep mypasbuHaa HCO,H, ykcyc-
Haa H,C,0, (CH,COOH), creapuHoBas
C,,H,,COOH n 6ensoiHas C.H.,COOH —
BCE OOHOOCHOBHbI.

Kpome Toro, cyw,ecTBylOT KUCNOTbI C
OCHOBHOCTbIO 6Gonblue 3, Hanpumep
nopHasa kucnota H.JIO, n Tennyposas
HsTeO,.

3apaua 3

Ona nonyyeHusa 2 monb (54 r) Al no pe-
akumn ALO, = 2Al + 1,50, Hapgo 3aTpa-
™mTb 1676 kX, Torga Ha 15 r Al no-
TpebyeTtca 1676[{(15/54) = 465,6 kIx.
YuntbiBaem KMp: 465,6/(0,4500,35) =
= 2956 kOx. O6bem bGeH3uHa: 1 n x
x (2956/34000) = 0,0869 n. Ecnn 6 n
poctatoyHo ana 100 km, nonydaem:
100 kmI[{0,0869/6,00) = 1,45 km.

OteeT: 1,45 km.

3apaua 4
a) MI3BeCTHSK pa3mMbIBaeTCs Mo peakuum
CaCO, + H,0 + CO, = Ca(HCQ,) ,.



0) W3BecTHAK Gonblue pasmMbiBalOT
Tanble BOAbl, MOCKOJIbKY OHU 6onee xo-
nofHble n nydwe pacteopsioT CO,,.

B) Ctpoutenu Xlll Beka genann Kpbl-
WX C LWWMPOKMMK cBecamu, 4Tobbl Boga
He nonagana Ha CTeHbl; 061LLOBbLIBANN
CTEHbl MEHee PacTBOPUMbIM B YrieKnUC-
note gonomutom (CaCO, MgCO,); ne-
nanu runppounsonaunio dyHpameHTa
(rnuHa).

r) PaambiBaHne M3BECTHSIKA B Hawe
BPEMS YCUNMBAETCHA M3-3a2 KUCIOTHbIX
noxnen (pactesopbl H,S0O, n HNO,).

n) YT1o6bl 3aWNTUTL BenokamMeHHble
CTEHbI apPXUTEKTYPHbIX NAMATHUKOB, UX
nokpbiBalT GTOPCUINKATOM MarHus,
KOTOpPbI 06pasyeT ¢ NBBECTHAKOM He-
pacTBOpuMble coeanHeHus (Cm. «Xu-
MUSA 1 Xn3Hb» Ne 3 1 Ne 10 3a 1997
roa):

MgSiF, + 2CaCO, = MgF, + 2CaF, +
+ SiO, + 2CO0,,.

e) Codwuinckuin cobop (XI B., HoBro-
poa), xpam MokpoBa Ha Hepnu n 6aw-
Ha Borontobckoro asopua (Xl B., Bo-
rono6os), AMUTPOBCKNIA 1 YCNEHCKNIA
cobopbl (XIl B., Bnagnmup), cTeHbl
Mckosckoro kpemnsa (XI-XIV BB.), Yc-
neHckuii cobop MOCKOBCKOrO Kpemns
(XV B.), HoBOgBuMHCKasa kpenoctb (XVII-
XVIII BB., ApxaHrenbck) n gp.

3apaya 5

a) Mg + Cu(NO,), = Mg(NO,) , +
Cu (B pacTtBope);

9Mg + Cu(NO,) , = 6MgO + Mg,N, + Cu
(nooxuraHne cmecu 0e3BOAHbLIX Be-
LLLECTB).

6) FeS + H,SO, (pasbassn.) = FeSO, +
+ H,S;

2FeS + 10H,SO, (koHu., t°).=
= Fe, (SO,), + 9SO, + 10H,0.

B) 2KOH + Br, = KBr + KBrO + H,0
(npn 0-20°C);

6KOH + 3Br, = KBrO, + 5KBr + 3H,0
(npn 70-100°C).

3apaua 6

1) MoH Fe 3" — poOCTATOYHO CUJbHbIN
OKUCNNTENb:

Cu + 2FeCl, = CuCl, + 2FeCl,.

Bo BTOpOM cnyyae B M30bITKE MOHOB
Cl o6pasyeTcsa pacTBOPUMbIA KOMMNEKC
OD,HOBaﬂeHTHOVI meaoun, n Torga oKMcnn-
Tenem ctaHoBuTCs MOH Cu?':

Cu + Cu? + 4ClI" = 2[CuCl,]~

2) PereHepauua pacTtBopa:
2FeCl, + H,0, + 2HCI = 2FeCl, + 2H,0.

LUKOJIbHbIA KNYB

3apaua 7

Yuctaa Boga npakTMYeCcKM He MpPOBO-
OUT 9NEKTPUYECKUIA TOK U, CnepoBaTesb-
HO, He MOXeT ObITb MoABeprHyTa anek-
Tponngdy. B pactBopax coner, ocHOBa-
HWUW N KNCNOT UMEIDTCH MOHbI, KOTOPbIE
obecrneymBaloT 3JIEKTPONPOBOAHOCTb.
MoHbl B pacTBOpax OKPYXEHbl NMonsp-
HbIMW MOJIEKY/laMu BOAbl U B 3aBUCU-
MOCTM OT 3apsga MoHa nepemeLlarT-
CSl B pacTBOPE B CTOPOHY MOJIOXUTENb-
HO AN oTpunuaTesibHO 3apAXeHHbIX
anekTponoB. Kacasacb MOBEPXHOCTU
3NEKTPOAOB, MOHbI N MONEKYIbI BOAbI
TepsalT (Ha aHoze) unm npuobpeTaioT
(Ha kaToae) aneKkTPOHbl, 06pasys nNpo-
AOYKTbl 9N1eKTpoan3a.

a) Booopog Bbigensercsa Ha KaTone B
Tex cnyyasx, korga 9iekTpOoHbl Npuo6-
peTalTca MOJiekynaMn BOAbI:

2H,0 + 2" = H, + 20H".

Ecnu anekTpoHbl npuobpeTaeT MOH
MeTanna, TO BOAOPOJ He BblOoenser-
C4A.

Cu?* + 2e” = Cu vnn Fe®*" + e = Fe?".

[Mpumepbl peakumin SNeKTpoan3a BoA-
HbIX PacTBOPOB 6e3 BbigeneHns H,:

2CuSO, + 2H,0 = 2Cu + 2H,SO, + O,,

2FeCl, = 2FeCl, + Cl,.

0) Ha aHone BbloensaeTcs Kucnopoa,
€CNIN 3NIEKTPOHbI TEPSAIOTCH MoJiekyna-
MW BOAbl, TMAPATUPYIOWMMN aHMNOHbI.
OTO MHOrocTyrneH4yaThlii NpoLecc, CyM-
MapHOe ypaBHEHME KOTOPOro mmeet
BUAO;:

2H,0 - 4e” = 0O, + 4H".

Ecnn Ha aHope TepseT 3NeKTPOHbI
3N1EMEHT, BXOAALMA B COCTaB aHMOHA
(TO ecTb oKMCngeTCcs aHWOH), TO Npwu
3NeKTPOoNn3e BOAHOro pacTteopa KNCcno-
po4 He BbloendeTcqa:

Na, SO, + H,0 = H, + Na,SO,

2Kl + 2H,0 = H, + 2KOH + |,

B) Ha anektponax He OyayT BblOENsATb-
CSl HW BOOOPOA, HWU KMCNOPOA, eCnn Ha
HUX BOCCTaHaB/IMBAOTCA U OKNCNIAKOTCA
MOHbI, a HE MOJIeKyJibl BOAbI:

CuCl, = Cu + ClI,

la3bl He OyayT BLIAENATLCH U B TOM
cinydae, KOorga npouecc anekTponusa
NPOBOASAT C OKUCASAKLWMMCS («pacTBO-

(i)

PUMbIM») aHOZ0M, U3rOTOBJIEHHbLIM, Ha-

npumMep, n3 Megu:
aHOOHbIN Npouecc:
KaTOAHbIN NPoLLEeCC:

Cu - 2e” = Cu?".
Cu?" + 2e = Cu.

3apaua 8

1) TepMUH «OKMUCNEeHUEe» — XUMUye-
CKWIA, OH OMNNCbIBAET MPOLECCHI, CONpPO-
BOXJAIOLMECS NOTEPEN 3NEKTPOHOB aTo-
MamMu 3/IEMEHTOB, BXOASLMX B COCTaB
COEOVHEHNS WM MPOCTOro BELLECTBA.
TepMuH «ropeHne» — ckopee ObITOBOW,
obuxogHblin. Mop ropeHvem 06bIYHO
noHMMalT BypHO MpoTekallme peak-
UMM OKMCNEHUS, COMPOBOXAAKLLNECS
BblaeneHneM 60nbLWOro KonMyecTBa
TEnNoTbl 1, Kak Npasuno, NOSBIAEHNEM
nnameHu.

FopeHne cepoBogopona B U30bITKe
KMcnopoga npmBoauMT K 06pasoBaHuIo
BOAbl 1 okcmpa cepbl (1V):

2H,S + 30, = 280, + 2H,0.

OkucneHune TOro xe H,S B BOAHOM
pacTBOpPE KMCNOPOAOM UM PacTBOPOM
nepmaHraHaTa Kanus npuBoguT K 06-
pasoBaHUIO cepbl:

2H,S + 30, = S + 2H,0.

FopeHne yrneBooopoaoB B M30bITKE
KMcnopoga npuBoauT K 06pa3oBaHui0
YrneKncnoro rasa n BOAbl:

C,H, + 30, = 2CO, + 2H,0.

[Mpw ppyrux ycnosuax oKMCneHme atu-
JleHa MOXEeT [aTb COBEPLUEHHO Apyrue
BellecTBa:

2C,H, + O, = 2CH,CHO (B BOAHOM
pacTtBope conu nannagus),

3C,H, + 2KMnO, + 4H,0 =
= 3HOCH,CH,OH + 2MnO, + 2KOH.

2) Mpumepbl peakunii, Npu KOTOPbIX
He obpasyeTca OKCUOOB:

2NaNO, + O, = 2NaNQ,,

4Fe(OH), + O, + 2H,0 = 4Fe(OH),,

2C,H,CHO + O, = 2C,H,COOH.

Mpumepbl peakyuii, B KOTOPbIX, MO-
MWMO OKCKAOB, 06pasylTca u apyrve
coeauHeHns:

HgS + O, = Hg + SO (oGxwur),

2CH,CH,CH,CH, + 50, = 4CH,COOH +
+ 2H,0 (B mpucytcteun MnO,).
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YecTHas cepa
U HeYncrtaa cuna

Cepa — HeOObIYHbIVI XUMUYECKUI 31eMeHT. Ewe Ha 3ape

unsBuian3aunn oHa BsolLlsia B MMd)bI n CBSLEeHHble O6pﬂ,ﬂbl.

Ha BnuxHem BocToke, a ro3xe B xpuctuaHckou EBporne ee
cynTany BeLeCTBOM [PencriogHen; 3anax ropsiliesn cepbl ctasa rnpu3Hakom

AbsiBoaa. XynoxecTBeHHas nutepartypa AOHecsa 97O MpeacTaBieHne

A0 Hawmx aHen. bynrakosckuii BonaHa He coOBCeM paccTtasicsi CO CBOen

JIETYYEN METKOMV. B HEXOPOLLUEN MATUAECSTON KBapTUpe, rae ero rnocetuaa

Mapraputa, naxno cepovi. Ee 3anax ncrodaam B 3HameHutom HUNHYABO

BO/ILLEOHUK MepanH v npputsl.

Bnipo4em, anemeHT Ne 16 — 310 He To/Ibko mucTuka. OH y4acTBOBaJ

B MNMPUPOAHbIX Karakinamax v OUOXMUYECKNX ripouyeccax, ero nay4aszan

XUMUKUN N MeTaslJiyprv, 1ncriosib3oBasin Bpaiv, caOBHUKU, TKa4u,

CYKHOBAJIbl, LUJSINHUKW. B Halem Beke cepHasi kucaota crana ogHUM

U3 r71aBHbIX BELLECTB XUMUYECKOM MPOMBbILLJIEHHOCTU. HeKOTOpre

crocobsbl NIPUMEeHeHns cepbl YNCTbl, r'YMaHHblI 1 6ﬂaFOpO,£(HbI,

Apyrue HeBOJIbHO HarloMUHAKT O AbSIBOJIE Y HEYUCTOU cuiie.

MopTtpeT

Y710 Xe 0COOEHHOro B 9TOM LIECTHaA-
LaTOM 9JIeMEeHTe, MOYeMy ero yrnomu-
HalOT B COYMHEHUAX MUCTUKOB, XyO0Xe-
CTBEHHbIX MPOM3BEAEHUAX U Aaxe B
Bnonun?

OT4acTn 3TO CBA3AHO C pacnpocTpa-
HEHMEM cepbl B Npupoae, otT4actu — ¢
ee xummyeckumm csorictBamu. Cepbl
O4YeHb MHOro B 3emMHon kope — 0,05%
no Becy. Koe-roe B CpeansemMHoOMO-
pbe n Ha BanxHem BocTtoke ee non-
HbIM-MOJIHO B MOYBE B CaMOPOLHOM
Bnae. Xumuk n metannypr XVI Beka
Feopr Arpukona nucan, 4To B TaKux
MecCTax «TpaBbl Yax/bl, 6€4Hbl COKaMu,
a BETBU M NUCTBA OEPEBLEB UMEIOT
OKpacky TYCKJyi0, Fpsi3Hyl0, TEMHOBa-
TYl0O BMEeCTO ONnecTsuwero 3eseHoro
uBeta». Cepa Tam 00bIYHO 06pa30BbI-
Bafiacb Npu BOCCTAHOBJIEHUM Cynbda-
TOB GaktepusgMu. OcoBEHHO MHOro
XENTOoro kamHs 6b110 Ha Cuunnun, Tam
ero no6bIBalOT C APEBHOCTM A0 HaLUUX
OHel. Mpumecn 6UTyMOB, KapBOoHaTOB,
cynbdaToB, MMWUHbLI MHOrAa Npuaasanu
eMy HeoOblyHble LBeTa, BMAOTb [0
KpacHoro, 6yporo u 4epHoro.

B6n13n oT BynKaHOB BCTpeYaloTCs
XEeNnTble HaTeku, KOPKU U KpUcTanibl
cepbl. ONEeMeHT BbipbiBaNCca U3 Heap B
BUOE CepoBOAOPOAa, MPU OKUCIEHUN
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KOTOPOro Bblaensanca B cBOOOAHOM
Buae. Xutenn CpeanseMHOMOpPbS 4a-
CTO Habnoaann n3BepxXeHns ATHbl, Be-
3yBusi, Ctpom6onu, CaHTOpuHaA U, Ha-
KOHeL,, BynbkaHo, gaBliero Ha3saHue
BCEM CBOMM cobpaTbam. [MoaToMy 1 o
4YUCTOW cepe OHW Umenu npegcrasne-
HMe. A B CNOKOWMHOE BPeMsa Hepdaneko
OT BYJIKAHOB MOA3EMHbIE radbl Npoca-
YMBAIOTCH CKBO3b TPELLUMWHbI, KOTOPbIE
Ha3blBalOT pymMaponaMmm — KypubLLn-
Kamu (0T natuHckoro «fuma» — ObiMm,
KypuTb). Cpeoun ¢pymapon BCTpevaT-
Cca N Takme, B UCNAPEHUSAX KOTOPbIX
npeobnagaetT CEPHUCTbIN ras —
conbdatapbl. Obutaten ANEHHUH U
BbankaH, Manoi A3nn n bnmxHero Bo-
CTOKa XOpowo 3Hann 06 yaywnBbIX
ncnapeHusax, KoTopble Ucxoannu us
3EeM/IN B HEKOTOPbIX MecTax. Mx Mox-
HO ObIN0 HabngaTb, Hanpumep, B6NK-
3n OoT Heanonqa, roe pacnosioXeHbl
dnerpenckne nons — HarpomMoxaeHume
BasioB, TpewwmH, nposanoB. BpemeHa-
MU UX 3acTunalT AblIM U CEPHUCTHLIN
raz. Cyntanocb, 4TO TaM ONUMMUN-
ckne 60oru cpaxanucb C ruraHTamu.
Cepa Takxe 4acTo BXOAMT B COCTaB
HedTH, acdanbTa, GUTYMaA, KOTOPbLIX
OblNO MHOro Ha bnuxHem BocToke.
Mpu ropeHnn aTUX BELLECTB pPacrpo-
CTpaHsANCcsa xapakTepHblii 3anax, rno Ko-

TopomMy 6e30WnBOYHO y3HaBann cepy.
KctaTtu, BONpekn pacxoXemMy MHEHUIO,
naxHeT He cama cepa, a ee coefuHe-
HUS: CEPHUCTLIN ra3, CepoBOLOPOA U
MepkanTaHbl, 3HAMEHUTbIE CBOUM 3/10-
BOHMeM. OaHaKo BO BNaXHOM BO34yxe
M3MeNbYeHHasa cepa OKMUCNSeTcs 1 npe-
BpallaeTcs B CEPHUCTLIN ras. IMeHHO
ero nMenu B BMAy, KOrga roBopuan o
3anaxe cepbl.

BuHOBHUMLA HecyacTui

B vcTtopun OoTHOLWEHWIA cepbl U Noaen
6bIJ1VI TEeMHble CTPaHWULLbI. Bbl,ﬂ,eﬂﬂﬂCb n3
BYJIKAHOB U BYJIKAHNYECKUX TPELWUNH,
OKUCb Cepbl UMW CEepPOBOAOPOA, Clyya-
NnocChb, ry6|/|m/| TbICAYM HECcYaCTHbIX. ITO
npon3owno ¢ gpeBHEPUMCKUM YyHEHbIM
MnuHuem Ctapwiunm, norubunm npm m3s-
BepxeHun BesdyBus, 1 CO MHOXECTBOM
OPYyrnx noaen.

Ewe OGonblie Bpega nNpuHocunn ee
nPUMECK: NOPTUAN MeTaflbl, CHMXas
MX NMPOYHOCTb. N MOTOMY C APEBHOCTHU
M OO0 Hawwx OHEeN ogHa 13 3ajad me-
Tannyproe — n3baBuTb pydy OT 3TUX
npumecen. ng aToro ee npokanmea-
10T Ha Bo3ayxe. Cepa npu 3TOM OKMUC-
n9eTcsd 4O TOro Xe& CEepHUCTOro rasa,
a OKMCb MeTajna MOXHO 3aTeM BOC-
CTAQHOBUTD.



MeTannyprus B OpeBHOCTM Bbina Ok-
pyXeHa TanHon. N nosxe, B cpegHue
Beka, Ky3Heubl OblinM 0COBbIMU NOAb-
MW, UX CYUTanIM 4eM-TO BpOAE Konay-
HOB. A B Hayane Hallewn 3pbl U3 NOonbl-
TOK YCOBEPLUEHCTBOBATbL METas bl BO3-
HUKna anxmmusa. MHorune cynbdugbl
onecTaT, kak metannsl. Cpean HUX nu-
puT, UK xenesHoli kondenaH (FeS,),
XanbkKOo3WH, Uin MefHbln 6neck (Cus,),
XanbKONUpPUT, UNU MeaHbIi KonvyeaaH
(CuFeS,). lectb 3 cemn meTansios,
M3BECTHbIX APEBHUM, BCTpPeYalTCcs B
BMAEe CynbdunaoB. BO3MOXHO, anxnmMukn
cyuTanM 37U pyabl HECOBEPLUEHHbIMU
MeTannamMmn, y KOTopbiX eCTb OHO TUMNWY-
HOe KayecTBO — BGNeck 1 HeT Opyroro —
KOBKOCTU. OAHAKO M3 HUX MOXHO Oblno
MoNy4nTb HACTOSALLUME METasbl TEM Cro-
coboM, 0 KOTOPOM CKa3aHo Bbille, — 00-
XWUIroOM N BOCCTaAHOBNEHMEM. MoCKonbKy
npyv npokannmBaHUK Ha BO3OYXe N3 HUX
BbIOENANCA CEePHUCTBIN ras, anxXmuMuku
MO NOCYUTaTb Cepy COCTaBHOW Yac-
Tbio NtoboM pyabl 1 noboro mertanna,
naxe 3onoTa. Tak OHW, BEPOSATHO, U cae-
nann. Cepoil Ha3Bann ropitoyee Hayano
MeTannoB, BeAb Npu obXure oHa BbIro-
pana. [lpyroii coCTaBHOM 4acTbiO, OTBE-
YalolLen 3a KOBKOCTb, MOCHUTaNN PTyThb.

MepBble xpuctnaHe unazberann a3bi-
4Yeckol MyApoCTM M OTHOCUJIUCH K an-

M.CepoB

xumukam BpaxaebHo. OHu BronHe
MO NPUNUCaTb HEAOCTYMHbIE UM
3HAHUSA NPOUCKAM HEYUCTOWN CUIbI.
[Mo3xe LepkoBb Npumupunacb C an-
XUMUWEN, KaK paHblle OHa MPUMUpU-
nacb ¢ 6orarctBoM. OpgHako Mo3xe,
Ha NOBOpPOTe OT peogannsma K Kanm-
Tannamy, OTHOLLEHUSA BHOBb UCMOPTU-
NNCb. HanyraHHble WHKBU3NLMEN
noaun, B TOM Yncne n 06pasoBaHHbIE,
onNaTb Hayanu cyYnTaTb ANXUMUIO MO-
[03PUTENBHBLIM, KONAOBCKUM 3aHATU-
€M, U He yOMBUTENbHO, YTO OHU CBS-
3blBaNN €ro C NPouckamun AbsBona.
K coxaneHuio, co3HaTtenbHOe uUC-
Nnonb30BaHNE Cepbl MPUHECIIO HE MEHb-
we Oen, 4eM ee cnyyamHoe y4acTue B
moackmx genax. CamMbiMU YepHbIMU
CNOBAaMM MOXHO MOMSIHYTb YE€pPHbIl
nopox. OH noaxeaTun actadeTy «rpe-
4YeCKOro OrHg» — He ONMMMUIACKOro, a
60eBoro. MunnnoHbl youTbix NOAEN,
paspyLLeHHble KPENOCTU 1 rOpoaa, Ka-
TacTpOdbl HA MOPOXOBbLIX 3aBOAAX, MO-
paboLLeHe TEXHNYECKN OTCTasbIX Ha-
pOAOB U, MeXay npoyum, nctpebne-
HME MHOTMMX BUOOB XMBOTHbIX — BOT
CYeT, KOTOPbIi MOXHO NPenbABUTL €ro
nonb3oBartensM. Yem He ObSBONIbCKOE
CHapobbe? VMIMEHHO Tak 1 Ha3biBanu ero
B EBpone, kak TONbkO OH TaMm MOSBUII-
cs. Y10, 04HAaKo, He Mellano Hapawm-
BaTb MPOM3BOACTBO YEPHOro NMOpoOXa.
Ha cueTy unpmuta XepTB MeHbLLE, HO
ero npumeHeHne B XX Beke B Kaye-
cTBe 60OEBOro OTPABMSIOLLErO BeELLEe-
CTBa YXacHyno 06LEeCTBEHHOCTb €B-
ponenckmx cTtpaH. OTO COeAUHEHME,
noxoxee Mo 3anaxy Ha ropyuvuy (n3-
3a 9TOro ero HasblBalu eLle ropyuny-
HbIM ra3om), BMEPBbIE BbIMYCTUAN Ha
Bpara repmaHckme Bowcka. 12 wuions
1917 ropa y 6enbruiickoro ropoga Mnp
obnaka a40BUTOro ra3a Hakpbliv aHr-
no-opaHuysckue yactu. Mor nu noay-
MaTb akageMumk 3eNUHCKWIA, OTKPbIB-
wuin B 1886 rooy AMxnopanaTuicyib-
duna, 4TO CMHTE3MPOBAHHOE UM COeaun-
HEHVE MONYYUT HA3BAHUE <«UTMPUT» U
CTaHEeT MPUYUHOM rnMbenn unn yBeynn
40 TbiCcAY nogen Tonbko B [Mepsoi
MWPOBOW BOMHE? YTO MWINOHBLI CHa-
psOooB C 3TUMM BeLLECTBOM COpPOCAT B
Bantuinickoe mope mnu OoTnpaBaAT Ha

SJIEMEHT Ne...

cknagbl, roe oHuM 6yayT MOCTEMNEeHHO
paspyliaTbCs, yrpoxas HOBbIMU KaTa-
cTpodpammn?

He Kk TakmMm CTpallHbIM, HO BCE Xe
HEMPUATHBLIM NOCNEACTBUAM MPUBOAN-
10 CXuUraHme cepbl BMECTe C Moses-
HbIMW MCKOonaeMbiMKn. Korga Havyanachb
NPOMBILLNIEHHAsA PEBOJIIOLMS U KoYera-
pbl MPUHANUCL KOPMUTb YrJIEM HEeHa-
CbITHbIE TOMKW, OKUCb CEpPbl BMECTE C
ObiIMoM yneTana B Tpyby. K Tem xe
nocneacTBUSIM NPUBOAUIIO U CXUraHMe
HedTH, n nobblya camMon cepbl, Korga
ee BblBapuBanu u3 nopoabl. I Tonbko
HECKO/bKO AECATUNETUN Ha3an, yYeHble
BbIICHWU/N, YTO CEPHUCTbLIN ra3 He Nnpo-
CTO MOPTUT BO3AOYyX, HO U MNpeBpaLia-
€TCs B KMCJIOTHble A0XAU, KOTOpble
ryoaTt pactenus. MNpn aToM 0COBEHHO
cTpanalT XBOMHbIE feca.

B TeMHbIx genax Obinv 3aMeyeHbl He
TOJIbKO Cama cepa U ee OBYOKMCb, HO
1 CepoBOAOPOA. OTOT ra3d BbloenseT-
CcS U3 TpeLwnH B6IM3KM BYNKaHOB U 06-
pasyeTcs Npu rHUEHUU OPraHUYEeCKMX
0CTaTKOB, KOTOpble Bcerga copepxar
cepy. N xota oH Hemano noTpyauncs
B XMMUYeCKNx naboparopusx, rae npo-
BOAMIN KAYECTBEHHbI aHanM3 meTan-
JIOB U UX COJNIEei, 3/10BOHNE U 100BU-
TOCTb CO34aJIn eMy BeCbMa LYPHYIO
penyTaumio.

Euile ogHO nposiBNneHne cepbl MOXET
3aHATb XOTb U CKPOMHOE, HO MHTEepec-
HOE MEeCTO B 3TOM cnucke. Begbmbl,
KONAYHbI U NPOYNE TPYXEHUKN Marmm,
CNy4yaeTCsl, CXUratoT BOMOCHI Bpara nim
3akasyuka. Mpu aTom obpasyeTrcsa cep-
HUCTbIN ras, Begb B BOJIOCAX MOJEKY-
nbl 6enka kKepaTMHa CKpPenJieHbl aTo-
Mamu Ccepbl.

Ha cTtpaxe 4nucToTbl

He cTtouT cBS3biBaTb Cepy C npoaenka-
MW HeuncTol cunbl. CornacHo bubnuu,
cam l[ocnogb ncnonb3oBan ee Ang Ha-
Ka3aHus rpelHnkKoB Ha 3emne, B Como-
mMe u omoppe, n nog 3emnen, B aay.
HasepHoe, noatomy B Xl — XVII Bekax
B Opensauwein obssosoMm EBpone Heuuc-
Tyl CUY CBA3aNn C 3anaxom cepbl. OTOT
3NIEMEHT CTan TOW camMol MEeTKOW, KO-
Topon Bor wenbmy metun.
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1
Ilapa-amunobensolinas xucioma u cysvghanuiamu-
Obl: @) napa-amunobeH30UHAs KUCAOMA;

0) cyavpanuramudot — obwas hopmyaa;

8) cmpenmouuo; 2) cyavhadumesun

Jliogm Toxe ¢ He3anamMaTHbIX BDEMEH
NPUMEHANN CEPY NPUMEPHO OJ15 TEX Xe
uenen. Oaonccein, nctpeduUB HEHABUCT-
HbIX couckaTenen pyku [lleHenonsl,
YHUYTOXan camMblil UX AyX, cxXuras
cepy. Cepoli okypuBanuM xpambl A3bl-
YeCckune Xpeubl BO BPEMS LEePEMOHUIA.
MoxeT 6bITb, OHV AoragbiBasncCh, H4To
TakuM CrnocoBOM MOXHO MpekpaTUTb
pacnpocTpaHeHne 3apasHbix 6ones-
Heln? HaBepHoe, 1 9Ta npoueaypa Chir-
pana CBOIO POSib B MPUMANCBIBAHUN HE-
YNCTONM cune 3anaxa cepbl, BeOb A4
NMEPBbIX XPUCTUAH A3bIYECKME XPELb
Obinn cnyramu absisona. Kak 6bl To HK
Oblno, Tako crnocob pe3nHbekumn
6naronosydyHo OoXxun o Hadana XX
Beka. Bpauu, npaBga, otmevanu, 4TO
OH nomoraeT He nNpu Nodon NHGekunm,
3aTo BecbMa yamobeH, a uHorga (npu
YHUYTOXEHUN XONIEPHbIX BUOPMOHOB Ha
NOBEPXHOCTN NPEAMETOB) BMOJSIHE Ha-
OEeXeH.

B meguumHe cepa Hawna MHOXeCTBO
Opyrux npyumMmeHeHnin. Ee yacto ncnonb-
30Banun B BUAE Ma3u MNP KOXHbIX 3a-
boneBaHusax. ABuueHHa B «KaHOHe
MeOMUMNHBI» NPUBOOUT PELENTbl HE Me-
Hee OBYX OECSATKOB NekapcTB, B COCTaB
KOTOpPbIX BXOOMUT cepa. PTyTHbIM 3duno-
NoM (4epHbIM CynbGUAOM PTYTU) N KN-
HOBApbIO (KpacHbIM CynbdUAOM PTYyTU)
apabckne Meauku nevnnn KoxHele 60-
nesHu, a cynbdatom Meam M UMHKa —
rnasHble. lMapauenbc cymTan, 4to nm-
xopagka M Yyyma npomcxopaTt OT U3-
OblTka B opraHmame cepsbl. [paBga, oH
NOHMMAnN Mo, Hel He 9NEeMEHT, a He-
Koe Mudunyeckoe Havano: pas OHO
ObINI0O B Npupoae (MakpOKOCME), OHO
DOJIKHO ObINO BXOAUTL B COCTaB Yesno-
Beka (MmKpokocma).

B pepmatonoruu npenapatbl Cepbl
[0 CUX MOp BbINUCLIBAOT AAS NeYeHus
4eCOTKM U rPpuUOKOBbLIX 3aboneBaHUA.
«[1pn B3aMMOOENCTBUUN CEPbI C opra-
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Hexomopuote necmuuuoo:: ?OOH
a) 2,4,5,4'-mempaxaopoughenuicysvhon — npenapam npomue HC — NH2
pacmumenvHoA0HbIX Kaewell (axapuuud); 6) epouuuodst cyavhoxcudor — |
npouseo0Hvle MUOKApOGAmMunossvlx Kuciom (obwasn opmyaa); CH,
8) uncexmuuuo Kapbogoc (Ma/tamuou); 2) uncexkmuuuo xaopogoc |
CH,
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CHzCOOCZH5 Tﬂymamuou COOH

HMYEeCKMMM BelecTBaMn obpasyloTcs
cynbduabl 1 NeHTaTMOHOBAs KMUCNOTA,
oKasblBawoLe NpoTUBOMUKPOOHOE U
npoTnmeBonapa3nTapHoe AencTBuE»,—
nUWeT no 3TOMy MOBOAY aBTOPUTET-
HbI cnpaBo4HMK MawkoBsckoro. KcTa-
TN, UMEHHO CEpHYI0 Ma3b Bapwuna B
KacTploNibke Begbma 'enna B HEXOPO-
Len KBapTMpe — 9TON Ma3blo OHa Nne-
yuna 6onbHOe koneHo BonaHnpa.

ATOMBI Cepbl BXOOAT B COCTAB OrpPoOM-
HOrO KOJIM4YecTBa CEPOOPraHUyYeCKnx
JIEKAPCTBEHHbBIX COEAMHEHN, Nepeync-
INTb KOTOPble HEBO3MOXHO. Camble
3HaMeHUTbIe cpeaun HMX — cynbdaHun-
aMugHble npenapaTbl. 9TO NPOU3BOA-
Hble amuga CynbdaHUNIOBON KUCNOThI:
Hopcynbdason, crpentouma, cynbda-
ONME3NH, cynbdaanMeToKCcuH, dTana-
3on, atazon m gpyrue (puc. 1) OHnm
MOXOXM MO CTPOEHMIO HA Napa-amMnHO-
OeH30lHYI0 KMUCNOTY, U3 KOTOpPOI B
KneTkax MHOrMx MMKpPOOpPraHnM3moB 06-
pasyeTcd BUTaMuH — donmesas Kuc-
nota. CynbdaHnnammbl CBA3bIBAIOTCS
C OOHUM N3 HEPMEHTOB U MHIMOUPY-
I0OT €ro, TO eCTb He AalT GepMeHTy
3axBaTbiBaTb M3 LMTOMNA3Mbl napa-
aMWHOBEH30MHYI0 KNCNOTY U CUHTE3N-
poBaTb ¢donuesyto. B pesynbrate Ta-
K1ne MUKpoopraHmambl rubHyT. MNopnob-
Hble MpenapaTtbl NPUMEHSIOT U B BeTe-
puHapuun.

Cepa nomoraeT 60poTbCH C HAaCEKO-
MbIMU, Knewammn n 6ones3HsaMmn pacTte-
HWI, KOTOPbIE BbI3bIBAET BCE Ta XE «HEe-
4YncTb»: GakTepun u rpubel. MonoTyto
1 KONMNMOUOHYI Cepy, N3BECTKOBO-CEP-
HbIi OTBAp A0Nroe BpPeMs UCMOJb30-
Banu ons 3aluTbl pacTeHuii oT rpub-
HbIXx 3a6oneBaHuin: MYYHUCTOW POCHI,
rHunen, napwu, NaTHUCTOCTN. He 6bino
3abblTO 1 ApPEBHEE OKYPUBAHME.

HoBble opraHunyeckme npenapartbl
(pnc. 2) NOYTU BBITECHUNN 3TU Cpen-
ctBa. Cpean TMONOB, OPraHUYECKUX

cynbdunaos, Cynb@OHOB, TMOLMAHATOB,
M30TMOLMAHATOB N UX MPOU3BOAHbIX,
TakxXe NPOU3BOAHbIX TMO- U AUTUOKAP-
6aMUHOBLIX KUCNOT NnonagaeTcs Hema-
N0 COeAVHEHUN, KOTOPbIMU MOXHO
YHUYTOXATb PACTEHUSA-COPHAKN, BKIIIO-
yas BOAOPOC/M, NaTOreHHble rpubbI 1
GaKkTepun, HACEKOMbIX, KNELen 1 rpbi-
3yHOB. Ewe coBceM HepaBHO Obinu
noNynapHbl U Takne nectuumabl, Kak
npon3BogHble TMOGOCHOPHONM 1 ANTUO-
docdopHoii kucnot (Metadoc, kapbo-
doc n ppyrue), Kkpbicua, kapbaTuoH,
retepodoc. B ocHOBHOM 3Tu coegu-
HEHUS MHIMOUPYIOT BaxXHble ON1S XW3-
HW depMeHTbI. [pn 3TOM OHUK n3bupa-
TeNbHO TOKCWUYHbI, TO €CTb OOHU Opra-
HM3Mbl yOuBaloT Gonee 3bdEKTUBHO,
yem gpyrue. Bpsag nu takoe npumeHe-
HMEe cepbl MOXHO cuyMTaTh 6e3ycnoB-
HbIM 6n1arom, yX O4YeHb 4acTo MecTu-
umgamMmum nonb30oBanaMCb Kak nonano,
HaHocs 6Gosbwon yuwepb npupone u
noaaMm.

CoeamnHeHVaMN cepbl KOHCEPBUPO-
BanM naoAbl U OBOLM, 3almwiann ot
obpacTaHus cyaa u oT rHUEHUs pbibo-
noBHble ceTu. NopoLWKOM cepbl HENT-
panu3yloT NponnTylo pTyTh. HakoHeu,
cepa nomoraeT HaBOAUTb YUCTOTY B
CaMOM TMpPSIMOM CMbICnEe: cynbdaTHasa
rpynna BXOAWUT B COCTaB MOJIEKY/T CUH-
TETUYECKNX MOIOLMX CPEACTB.

BHyTtpeHHun OMOH

B Hawem opraHm3ame TOXe eCTb He-
CKOJIbKO COeAMHEHMI cepbl, NpeaHasHa-
YEeHHbIX 0114 3allnThbl. I'Ipe>|<,u,e BCero —
ONna HenTpanusaumm arpeccuBHbIX CO-
eOuHeHMN, KoTopble obpasylTcs npu
OKMCNeHnn opraHnM4eckmnx BeLLEeCTB.
OOHO M3 Takux COeauHEHUn-arpecco-
poB — nepekucb Bogoposa. OHa Mo-
XEeT npespawaTb reMornobuH B OKUC-
NIEHHbIK  MeTreMornobuH, Hecnocob-
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Hbli MEPEHOCUTb KMUCNOPOA, a Takxe
paspywate MemMOpaHbl 3pPUTPOLMTOB U
opyrmx knetok. lHoraa na-3a atoro pas-
BMBAETCS aHemus.

nyTatnoH (puc. 3) — nentug n3 Tpex
AMWHOKUCNOT, KOTOPbIA y4aCcTBYET B
06e3BpexXnBaHNN Nepekncy BOAOPOAA.
depmeHT rnyTaTMoHnepokcmaasa pas-
naraet ee B TakOl peakuuu:

2GSH+H,0, - GHHG+2H,0.

Mpn aTom rayratmoH obpaTtumo
OKNCNAeTCsds U BOCCTaHaBNMBaeETCH.
OTOT TpunenTua, Takxke 3awumuiaet oT
OKUCNEHMNS CcoAepxallime cepy akTuB-
Hble rpynnbl GEpPMEHTOB.

ELle nHTepecHee MeTannoTMOHENHbl —
HeOonblne OGenku, Nony4ymBLUME CBOE
Ha3BaHME B 4ECTb Cepbl (MO-rpevyecku
«TUOH») N METaNOB. Y MIEKONUTAIOLLNX
B VX COCTaB BXOAMT 0KOJI0 60 amuHO-
KWUCIOT; TPEeTb U3 HUX — coaepXaliuni
cepy unctenH. B 1957 rogy Gunoxummm-
Kn Maprowwnc n Bannu Bblgenunu 13
noyek nOWAaM KOMMIEKC METannoTu-
OHENHOB 1 KaAMUa U ONuUcanu yamBu-
TenbHble 6enkn. K ToMy BpeMEHN TOK-
cuKonorn cobpann Ha KagMuin BHYLIN-
TeNnbHOE AOChbe, B KOTOPOM, OAHAKO, HE

Ooun u3 memaaromuoneunos. Amomot
Memania NOKa3amnsvl 3eAeHblM 4eemom,

Koghepmenm A

4

a amombsl cepvl — JHceamobim
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xBaTano cBedeHulr o ero cyabbe B
opraHmsame. OTKpbITME NOPOANNO K
METaNNOTUOHENHAM OFPOMHbIN MHTE-
pec, He yTuxalLwmni no cen aeHb. Yue-
Hble YCTAHOBUM, YTO 9TU BENKM OYEHb
3O PEKTUBHO CBA3bLIBAIOT MOHbI HE
TONbKO KagMWUS, HO N OAPYIrUX TAXKENbIX
MeTannoB (Meau, UMHKa, pTyTU, CBUH-
ua, cepebpa un gpyrux), KOTopble cen-
yac nyrawT f4en He MEHbLIE, YEM B
Oblnble BpeMeHa HeuucTas cuna. B
METaNIOTUOHENHAX Cepa N NOH TaXe-
noro metanna obpasylT knactep —
rpo3ab aToMoB, OObEeAVHEHHBIX MEX-
ay coboli CNOXHOM CUCTEMOW CBA3en
(pnc.4). bnaropapsd Takom CTpPyKType
ogHa monekyna 6enka cBA3blBaeT A0
CEMWN MOHOB TSXENbIX METanioB, Npu-
yeM Tak 3dPEKTUBHO, HTO CBOOOAHbLIX
MOHOB B KJIETKE NpakTUYeCkn He ocTta-
eTcs.

911K 6enku 061a8aT CNOCOBHOCTbLIO
K WHOYKUWW: KOrga Hago, OpraHmsm
pes3Ko yBenM4MBaeT UX MPOU3BOACTBO.
OT0O NpoucxoauT, Hanpumep, ecnu B
OpraHM3m HavymHaeT MoCcTynaTb CAWL-
KOM MHOIr0O MOHOB TSXENbIX METassioB.
B 1n306bITOYHOM KONMMYECTBE 3TO AA4bl, U
OpraHn3m CTPEMUTCS UX CBA3aTb U TEM
cambiM obe3onacuTb cebs.

Ho camoe MHTepecHoe, 4TO UHAOYK-
Unsa MeTannoTMOHENHOB NPOUCXOONT B
OTBET N Ha Apyrve CTpeccopbl: OTpaB-
NleHne ankorosiemM v ApyrumMm opraHu-
4ecknMKn pacTBopuUTeENnaMn, obnyyeHmne
ynbTpad®noNeToM N NPoHUKaoLLen
pagnaunen, BeefeHne agpeHanuHa,
oxnaxneHve, neperpes M Tak panee.
Ecnn po6aBnTb K 3TOMY, 4TO MeTa-
NOTUOHEWHbI U1 NoaobHbIe UM Denkun
€CTb Y BCEX XWMBbIX CYLW,ECTB, Aaxe Yy
OakTepuin, 1 4To 9TM Oenku BecbMa
KOHCepBaTMBHbI (TO €CTb BAN3KK Mo
CTPYKType y Bcex dOpM Xn3HK), cta-
HOBUTCS ICHO: OHW BbINOJIHAKOT B Opra-
HU3ME Kakme-TO OYEHb BaXHble 3aja-
4n. BO3MOXHO, rnaBHasa U3 HUX — HEN-
TpanM3aunsa NOHOB TAXENbIX METaoB,
KOTOpble MPUCYTCTBOBaAM B Npupone

3a40/r0 A0 MNOSIBNEHUS MPOMBbILLNEH-
HOCTU M camoro 4yenoseka. OpgHako,
CKOpee BCEero, pojib MeTanJIoTUOHEN-
HOB 9TUM He mcyepnbiBaeTcd. Hasep-
HO€, OHU perynupyloT oOMeH MUKPO-
3NEeMEHTOB (Meaun, uuHka, kobanbta u
apyrux). MocKosbKy MUKPO3JIEMEHTHI
y4acCTBYIOT B BaXHEMLINX KNETOYHbIX
peakuunsax, MOHATHO MOYEMY B 3KCTpe-
MaJjlbHbIX YCNOBUSX UX OOMEH nepe-
cTpamBaeTcsa. M perynupytoT ero yna-
KOBaHHble B OeNku atoMbl CEpbl.

HakoHeu, cepa BXxoguT B COCTaB U3-
BECTHOrO BCEM Omoxmmukam kKodep-
MeHTa A — OOHOro M3 KJIKYEBbIX CO-
eanHeHnn B obmeHe 6enkoB, XUPOB n
yrneBonoB. VIMEHHO OH CBA3biBAaET
paHHMe aTanbl OKUCIEHUS 3TUX Be-
WeCcTB U no3gHue, oO0beaVHEHHbIE B
unkn Kpebca. B xonoe aTux npeBpalle-
HUI 3anacaeTcs 60bluas YaCcTb 3HEp-
rmu, copgepxawerca B nuwe. U no-
CKOJIbKY SHEPIrus HyXHa ansg 60pbObl €
no0ObIMU BpeaHbIMU BO3AENCTBUSMMU,
Oyaob TO BMPYCbl, GakTepun mnu aabl,
KOdpepMeHT A MOXHO CYMTaTb BaXHbIM
OopLOM 32 300POBbE OPraHn3Ma 1 ero
BHYTPEHHIOIO YUCTOTY.

Cepa BXxOOUT B COCTaB MHOXeCTBA CO-
€ANHEHWNI BHYTPU HAc 1 cHapyxu. Cpe-
OV HUX eCTb a4bl U NPOTUBOALNA, Be-
uecTBa arpeccuBHble N 3alUTHbIE,
conpuyacTHble YUCTOTE U CBA3aHHbIE
C HeuymctoTamu. VX n3dyyarT MHOro
CTONETUI, YTOObLI NCNONB30BATh VX NN
OOpPOTLCHA C HUMMU.

M B TO Xe BpeMda cepa BefeT BMoJ-
He mudunyeckoe cylectsoBaHue. Kor-
[a-TO ee cyuTanm opyamem kKapbl Ang
rPELIHNKOB, METKOW HEYUCTOM CUIbl,
MUCTUYECKUM Hayvanom meTannos. B
HaWwWmM OHWU CBeLeHUd O A40BUTOCTU
necTuuMaoB, coaepxalimx cepy, u3s
Haykn nepekoyeBbIBAIOT B MUDbLI NH-
aycTtpuansHon anoxu. Wctopusa npo-
JoxkaeTcs.
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] O npupoge

M60 o cywHocTn Bbiclwel HebBec 1 6oroB cobupatch
9 paccyxpatb ons 1ebs 1 Bellein 0ObACHAID Havana,
BCE n3 KoTopbix TBOPUT, YMHOXaeT, nuTaeT npupona
M Ha koTopble BCE nocne rmbenn BHOBb pas3naraert.
WX, 06BbACHAS UX CYyTb, MaTepuein Mbl Ha3biBaem

W ons Beuwlelt poooBbiMM TenaMu ob6bl4HO, a Takxe
Mx cemeHamn Belleli Mbl 30BEM U CYMTAEM Tenamu
Mbl n3HavanbHbIMK, NGO HaYyaroOM BCEro OHU ChyXar.

Bbicnywain 10, 4TO CKaxy, U Tbl CaM, HECOMHEHHO MpPU3HaeLlb,
YT0 CyLLeCcTBYIOT TeNna, KOTOPbIX Mbl BUAETb HE MOXEM.
BeTep, BO-NepBbIX, MOPE HEMCTOBO BOJHbI BUYyeT,

Pywut rpomagbl cynoB m HeGeCHble Tydn PasHOCUT,

Mnn xe, Myacb Mo NOASIM, CTPEMUTENBHBIM KPYXUTCS BUXPEM,
MoLHble BanuT CTBOMbI, HEMPUCTYMHbBIE TOPHbIE BbICU,

Jlec HM3Bepras, TpACeT NOPLIBUCTO: Tak, HaneTas,

BeTep, 6ecHysiCb, peBET U NMPOHOCUTCS C POKOTOM FPO3HbIM.
Ctano OblTb, BETPbl — Tena, HO TOJIbKO HE3PUMbIE HaMMU.
Mope 1 3emnio oHW B3abIMatOT, HEOECHbIE Ty4n

BypHO KpyTAT M BNEKYT BHE3AMHO MOOHABLUMMCS BUXPEM;

M He nHaye TekyT oHU, BCE npepn coboi nosepras,

Kak n Boga, no npupofe CBOel X0Tb U MArkasi, M4MTCs
MouwHon BHE3aNHO PEKON, KOTOPYIO, B3AYBLUMCHL OT JINBHEWN,
[MONHAT, C BbICOKMX BEPLUNH HM3BEPrasicb B Hee, BogoNanbl,
Jleca 06110MKM HeCs! 1 CTBOJIbI YBEKAs LEPEBLEB.

Kpenkune paxe MOCTbl YyCTOSAATb MOJ BHE3aMHbIM HANoOpPOMm
Bopn HecnocobHbl: ¢ Takol HeoOy3aaHHOW Cunol HeceTcs
JInBHEM B3MYLLEHHbI MOTOK, yAapss B YCTOM U CBaW.
[anee, 3anaxy Mbl 060HAEM Pa3NINYHOIrO POAa,

X0Tb U HE BUAMM COBCEM, Kak B HO3APW OHU MPOHMKAIOT.
Takxe nanawen xapbl UIn X0no4a HaMm He NPpUMeTUTb
3peHbeM CBOUM HMKOrAa, Aa U 3BYK YBUAATb HEBO3MOXHO.
Ho aT10 BCe obnagaeT, 0AHAKO, TENECHOM NPUPOaONA,

Ecnn cnoco6HO OHO MPUBOAUTbL HalIM YyBCTBA B [ABUXEHbE:
Benp oca3atb, kak 1 ObITb OCA3AEMbIM, TENO JINLLIb MOXET.
W, HakoHel, Ha MopckoM Gepery, pa3dbuBatoLeM BOJIHbI,
MnaTbe CbIpeeT BCeraa, a Ha COJIHLE BUCS, OHO COXHET;
BupeTtb, ogHako, HeENb3s, Kak Bnara Ha HeM ocenaeT,

[la n He BMAHO TOro, Kak OHa Mcye3aeT OT 3HO4.

3HauuT, opobuTca Boga Ha Takme Mesbyailline HacTu,

YTO HEQOCTYMHbI OHW COBEPLUEHHO ANS Hallero rnasa.

Tak 1 KONbLO M3HYTPU, YTO AONATOe BPEMS Ha ManbLie
Hocutcs, us rogy B rog CTAHOBUTCS TOHbLUE U TOHbLLE;
Kannsa 3a kannen ponbut, ynagas, ckany; UCKPUBMEHHbIN
Mnyra xenesHbli COLHNK HE3AMETHO CTUPAETCH B MOYBE;

M MOCTOBYIO [OPOr, MOLLEHHYIO KAMHAMW, BUAUM

CTepToi Horamu TONMbl; U NPaBble PYKW y CTaTyi
BpoH30BbLIX BO311€e BOPOT rOPOLACKMX MOCTEMEHHO XyOeloT

OT npyvnagaHna K HAM MPOXoAsiLlero MMMO Haponaa,

Ham o4eBMAHO, 4TO Bellb OT CTMPaHbS CTAHOBUTCS MEHbLUE,
Ho oToeneHue Ten, U3 Hee KaXabli MUT yXOAALLMX,

Hawwum rnaszam ycMOTpeTb 3anpeTtunia npupoaa PeBHUBO.

M B 3aknoyeHbe: TOro, 4TO U OHW NPUAAINT, U Npupoaa
Mano-nomany k Beliam, 3acTaBnas pacTu NOCTEMEHHO,

Ham He yBMAEeTb HMKaK U Npu BCEN U3O0LLPEHHOCTN 3PEHbS.
Takxe B Bellax, 4TO XMPETb HAYMHAIOT OT CTAPOCTU APAXION,



YTO ELWLE MOXHO MOYUTATb O JIYKPELUMU:
JNykpeuwnin. O npupopne Bellenn. MNoama
n kommeHTapumn. M.: U3pn-so AH CCCP, 1947.

NoceB A.®. Jlykpeunin. B kH.: AHTUYHasa nuTepaTypa.
M., 1963.

TPAKTATDI

Kak n B NMPUMOPCKNX KaMHAX, N3beaeHHbIX eaKOo COJiblo,

Tbl HE YCMOTPULLbL TOr0, YTO U3 HUX KaxAblh MUr yObiBaeT.
Tak npu NocpeacTBe HEBUOMMbIX TEN ynpaBnseT npupoaa.
Ho He 3anonHEeHO BCe BEWECTBOM U HE OEPXUTCSH TECHO
CnnoYeHHbIM C pa3HbIX CTOPOH: B Bellax nyctoTa Cyl,ecTByeT.
3HaTb 310 OyaeT Tebe None3Ho Mo MHOTUM MPUYMHAM

M He ponycTuT Tebsa 3abnyxnatbca B 6eCnnoaHbiX UCKAHBbAX,
CywHocTb BceneHHoW no3HaTb, HE fJaBas CIOBaM MOMM BEpbI.
BoT noyemy HECOMHEHHA HaNMYHOCTb MYCTOro NMPOCTPaHCTBA:
Bes nycToThbl HMKyAa BellaM HEBO3MOXHO Obl BOBCE
[Buratbcsa ObiNo; BeAb TO, HYTO SABASETCS NPU3HAKOM Tena:
[MpoTnBoaenCTBOBATL U HE MyCKaTb — MNPENATCTBUEM BEYHbLIM
Bbino 6 Bewam, 1 HUYTO Obl TOrAa He MO0 NPOABUIaTLCS,
MN60 HM4YTO, OTCTYNMUB, HE fano Gbl HaYana ABMXEHbIO.

M HakoHeL, noYyemMy Mbl BUOMM, 4TO MHOTME BELLN

Becom Taxene gpyrux, no 06bemMy HUCKONbKO HE MEHbLUNX?
Benb, Konb B kKNyOKe LIEPCTAHOM COAEPXUTCS CTONIbKO Xe Tena,
CKONbKO M B CINTKE CBUHLLA, TO Y BECUTb OH CTOJIbKO XE OOJIXKEH,
M60 BCE KHU3Y OaBUTb ABNSETCS NPU3HAKOM Tena,
Hao6opoT: nycToTa no npupoae CBoeli HeBecoma.

Tak 4TO, KONMb 4TO-HMOYAb Nlerye Apyroro TOro Xe pasmMepa,
Bonble B ce6e NyCcTOThbl 3akn4aeT OHO O4eBUOHO.

Lanblwe, Tena unb Bewen npeacTaBnaioT codboto Havyana,

Mnn oHM COCTONAT M3 CTEYEHbS 4acTuL, N3HaAYaSbHbIX.

OTK Hayana BeLlen HMUYEeMy He MOoA CUIly PaspyLlUnTb:
MnOTHOCTLIO TENa CBOEN OHW BCE HaKOHel, nobexaatoT.
MpaBpa, npeactaBuTb cebe 3aTPyAHUTENBHO TO, YTO BO3MOXHO
YT10-HMOYOAb B MUpe HalnTu ¢ 6e3yC/I0BHOIO MOTHOCTbIO Tena:
[axe CkBO3b CTEHblI AOMOB MPOHUKAIT HEOECHbLIE MOJHbLN,
Kak ronoca mnu Kpuk; OroHb packansieT eneso,

Ckanbl TpeuwiaT, paccbinascb B KyCKM OT CBMPENOro xapa,
3010TO KPEenocTb CBOK TEPSET, B Mblsly pacniaBnssiChb,
XKXnokum ctaHoBUTCA nepn, nobexaeHHOM nnaMmeHemM meau,
CkBO3b cepebpo 1 Tenno 1 NPOH3UTENbHbIA XON0A4, MPOXOAaT.
To 1 ppyroe Bceraa Mbl YyBCTBYEM, B3SBLUN, KakK AOJIKHO,
Yawy pykoto, Korga oHa MofHUTCHA BNaro pOCUCTOMN.
Buanmo, HeT HMyero, Takum o6pasom, MAOTHOMO B MUPE.

Ho konb 1 pasym, a C HAM 1 NPUPOAA BELLEN MPUHYXAAIOT
ﬂ,yMaTb MnHa4vye, TO0 34eCb Mbl B HEMHOITUX CTUXaxX UCTOJIKYEM,
YTO CyLLECTBYIOT TakmMe Tena, 4TO U MAOTHbI N BEYHbI:

OTO — Bellelr CeMeHa 1 Hayana B YYEHUN HaLLEM,

To, N3 4ero noJsiy4ynsica BeCb MUP, CYLLECTBYIOWMIA HbIHE.

OTu Tena HU OT BHELUHUX TONYKOB pasnaratbCa He MOryT,

Hu, n3HyTpn 4em-Hnbyab NopaxeHHble, BPO3b pacnagaTbCs,
Hn OT BO3aenCTBUSA CUJbl MHOM YHUYTOXUTBLCS BOBCE,

Kak 1 Ha aT0 Tebe ykal3asn yXe HECKOJIbKO paHblle.

Bes nycToThbl BeAb HMYTO, O4EBUOHO, Pa3bUTLCH HE MOXET
Mnn xe cnomneHHbiM ObiTb, UK HaABOE OblTb PACCEYEHHbIM,
Nnu xe Bnary BGupaTtb, a paBHO U MPOH3UTESbHbIA X004,
Mnn nanawmn OroHb, OT Yero paspyLlaiTCs BELM.

Tak 4TO 4yem Gonee Bewwm B cebe NyCcTOThl 3aK/O4aloT,

Tem 1 cKkopen 3TO BCE A0 KOHLUA YHUHTOXMUTb UX MOXET.

Ecnu X HavanbHble NAOTHbI Tena, eciy HeT NyCTOThl B HUX,
Kak s ydnn, TO AOJIKHbl OHN BE4YHbIMU 6bITb HENpeMeHHOo.
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Teopuss BaNeHTHOCTM,

Ky P
CHMILEET XTTMT

Mpodeccop
I0.®dunankos

ooy B 62-M nnm 63-Mm, npuas B pegakumio «YKpauHCKOro

XUMNYECKOro XypHana», 4TOObI OCTABUTL PYKOMNCb CTaTbM,
A yBuaen CUOEBLUEro TaM B OAMHOYECTBE OTBETCTBEHHOro pe-
OaKTopa, akagemuka YKpaumHckor akagemuun AHatonus Kupun-
nosunya Babko — 0OHOro U3 CaMbiX BUOHBIX @HANTUTUKOB CTPAHbI.
OH Haxoawncsl B COCTOSIHUK, NPeACTaBnsaBLLEM COBOI0 COXHbIN
KOKTENb U3 3a4yMYMBOCTU, Pas3apaxeHns, HeOOYMEHUS 1N pac-
TEPAHHOCTW. A nonoxun Ha cTon cekpeTapsa penakumnm CtaTbio U
BO3HaMEPWICH yXOOMTb, HO akagemMnuk MeHs OCTaHOBWI.

— lMpoynTante! — NPOTAHYN OH MHE JINCTKMU.

91 B39 HepsawnmBble CTpPaHuWLUbl, HaneyaTaHHble Ha Kakom-
TO OPEBHEN MalUMHKe, 1 MOCMOTPEen Ha 3aronoBok. Ctartbs
Ha3blBaJjlaCb NMPUMEPHO Tak: «HoBag Teopua CTpoeHunda mate-
pun». ABTOpP — yuYuTENb TPyAa OOHOW N3 KNEBCKMX LWKO. [eno
NOHATHOE. HncnpoBsepraTesnv OCHOB YNOPHO NPECNeayoT UH-
CTUTYTbl U pefakumMn npoekTaMu BEYHbIX ABuUratenen n cxe-
Mamu CTpoeHus BcenernHon. MoxaB nnevamu, S B3rNSHYA Ha
AHaTonnga Kupunnosuya, He noHMMasi, 4eMm MOrfo ero o3a-
AavynTb TBOpeHme o4yepeaHoro JOMOPOLEeHHOro reHnsd.

— lMpounTtante! — ewe pa3 NPOCUTENBHO-HACTOMNYMBO MO-
BTOPWJI pefakTop.

MpoyuTan. ABTOp yTBEpPXAan, 4TO UM OAOMNOAJIMHHO yCTa-
HOBNIEHO: aTOMbl XMMWYECKUX 3JIEMEHTOB B HEWTPasbHOM
COCTOSIHUWM MpPencTaBnsAiOT COO0 ManeHbKUe XecTkue
LHapuKn. BCTyI'Ia‘r'I B XnMmnyeckme peakunmn, OHM HaAYMUHaIOT
obTecbiBaTh Apyr Apyra, npnobperas YMcno rpaHemn, pas-
HOe BaNeHTHOCTU anemeHTa. OQHOBANEHTHLIM BOAOPOAY,
HaTpuio 1 PTOPY yunuTenb Tpyaa, ObHaApPyXMBaAs XOPOLUYIO
daHTasuo, npunucan Gopmy neHTol Mebuyca.

3aKOHYMB YTEHME, 9 BbIPA3MUTENBHO yKasan Ha KOP3WHY Ang
Oymar, CTOsIBLUYIO MOANE PefakTopCKoro crona.

— B kop3uHy? — BHe3anHO BO36yAWICS OTBETCTBEHHbIN
penaktop. — Torga nouyvTanTe BOT 3T0! — OH NPOTAHYN MHe
nBe 6ymMaxku.

Ha nepBon 13 Hux nog Tutynom «Cekpetapuar LK KMNCC.
KaHuenspus» 6bl10 HauepTaHoO NpuMepHo Takoe: «B LIK K1Y,
oTAen arutaummn v nponaradgsl. Hanpaensem Bam ctatbio nmsa-
pek «HoBas Teopus CTPOEHUS MaTepumn» 1 NpeanaraemM pewwnTb
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Uin
Pa3roBop o Hekpacoge

BOMPOC O LenecoodbpasHocTM ee nybnMkaumm Ha CTpaHuLax
KaKoro-nmbo 13 pecnybnmnkaHCKMX Nepuognyecknx N3gaHunine.

Ha BTopon 6ymare nog tutynom «UK KMY. Otoen Hayku»
3Hauyunock: «OTBETCTBEHHOMY PeAaKTopy «YKPaAMHCKOro Xu-
MWUYECKOro xypHana» akagemuky A.K.babko. Otoen Hayku LIK
KMY cumntaeTt uenecoobpasHbiM onybnnKoBaTb NpunaraemMyio
cTaTbio B BalleM XypHane, cHabaMB ee Mo YCMOTPEHUIO pe-
Jakumn npumevyaHnem «B nopsgoke AMCKycCum».

— Yro, y atoro tuna TAM pyka?

AHaTonui Knpunnosuy noxan naevamu.

— A ecnim UM pasbsCHUTbL? — CKYLOYMHO MPEeAsioXun .

— NIM?! — ropecTHO yCMEeXHyICS akageMuk ¢ MHTOHaUMEN,
KOTOpasa TaHyfna Ha N9Tb JIET CO CTPOron MU30Nsunen.

— Ho Beapb XypHan cTaHeT MOCMELLMLLLEM, ECIN Takoe Ha-
neyararb!

AHaTonnn Knpmnnosmu4 COKPYLUEHHO KayHY ronoBoOM B CTO-
POHY COMPOBOXAABLUMX CTaTbi0 AMPEKTUB.

— A Bbl C aBTOpOM GecepnoBann? — nosobonbLITCTBOBAN .

— Bbeceposan. OH cneayoLWmMii OMyc rOTOBUT, O TOM YTO BKYC
COeAVHEHU 3aBUCUT OT CTEMEHU 3a0CTPEHHOCTU FPAHEN.

— MoxeT, 9 nonpoByio C HAM MOroBOPUTL? — NPEONOXMNI
1 CBOW YCNyrv B 3TOW LyrLBaHroBOW CUTyaLUun.

— He nomoxeT... — 3aTpaBfieHHO NPOU3HEC aKkaAeMUK.

— MomoxeT! — camoHaaesHHO 3aBepu s, peLunB nNpo cebs,
YTO HE POOVICS eLle yYnTenb TPyAa, C KOTOPbIM HeNb3s OblI0
Obl CTONIKOBATLCS C MOMOLLbIO OYTbIIKW.

— MonpobyiTte, — pan paspelwerHne AHatonuin Knpunno-
BUY, B/IOXMB B COrjlace MakCMMyM CKercuca.

Ha cnepyowmin neHb 9 noexan B O4HY U3 OKPAUHHbLIX LLKOJ
Knesa n, pasbickaB yunTens, cpasdy noHs1, 4TO MOS MUCCUS
obpeyeHa Ha nposan. NoTomy 4TO yBUAEN Nepen cobolo ye-
JIoBEKa C rnasamu ynbTpamMmapuHOBON ronybusHbl, B KOTOPbIX
CBETUJINCb HEYKPOTUMbI NOPbLIB K MO3HAHMIO MUpa U BEpPA B
BO3MOXHOCTb 3TOro no3HaHus. CTano MOHATHO, YTO TakKoW
rpyObli MHCTPYMEHT, Kak OyThifika, B JAaHHOM Clly4ae He npo-
CTO HEeyMeCcTeH — ockopbuTteneH.

JokasbiBaTb NogobHbIM daHaTrkam abcypaHOCTb UX MOCTPO-
€eHunli 6e3HafexHoO — 3TO, BNpo4yeM, Oblo ICHO elle A0 BCTpe-
4n ¢ HucnposepratenemMm. OcTaBanoCb O4HO: UrpaTb C HOBa-
TOPOM Ha €ro nofie B ero e urpy.

— CraTbs Bawa 0O4eHb MHTEpecHa! — 3asBua 9 HUCNPO-
Bepratenio ¢ ybexaeHHOCTbIO, KoTopas A0JKHA Oblna CHATb
nobble Nogo3peHns moero cobecegHnka B noaBoxe. — Ha-
CTONbKO MHTEPECHad, YTO Mbl OOKHbI CAenaTh BCE, YTOObI
Balle OTKPbITME CTano aoctosiHnemM PoauHbl. U ee roppoc-
Tbto. HaBcerpa. Bbl, KOHEYHO, yXXe HanpaBuau 3as8BKYy Ha OT-
KpbiTe B KomMuTeT no genam m3obpeTeHuii n oTKPbITUA?

— H-H-HeT... — OTBETUA yunTeNb Tpyaa. — A 3a4em?

— Kak — 3auem?! — Bonpocun €, BNOXMB B BOCKINLAHNE
Kak MOXHO 6onblle ucnyra. — Beab ecnu 310 HaneyaTaioT, a
y Bac He 6ynet auniomMa 06 OTKPbITUM, TO aMepuKaHLbl 3TO
B NATb MUHYT NpucBoaT cebe. N Bce ynaeT K HUM.

— Y10 Xe penatb? — BCMOJIOWWIICS YYUTEND.

— He-mep-neHHo 3abepuTte CTaTbio M3 XypHana M MocChbl-
nante B Mocksy, B KomuteT! — pewmtenbHO NoOpekoMeHao-



B Ka3€éHHOM AOMéE @

NCTOPUS COBPEMEHHOCTH

Bas 4, CNMXmMBas MOEro KiveHTa Apyrum nHctaHumsam. — Kor-
[a nonyynTe AUMIOM, TO HEMEJIEHHO K HaM, HanevaTtaem cei-
yac xe. B gpyroi xypHan He oTaaBanTe. M 3anoMHuUTE: noka
He nonydyute gunjiom, HUKOMY HU CnoBa — LUMMOHOB-TO CKOJ1b-
KO, CaMun MOHUMaETe.

— Cnacunbo! — nNpOHUKHOBEHHO MobGnarogapwuna y4ymTenb
MeHd, Nyay. — KoHe4yHo, 3TO npaBunbHO. A ckaxuTe, OeHer
MHe 3a OTKpbITME AaayT?

— [lagyT, — C rOTOBHOCTbIO NMOCynn s, GbICTPO Tepss yBa-
XeHue K caMopoKy.

— YX 04YEHb OHM MHE HYXHbl! — CTpacTHO 3aBepun cobe-
cefHuK. — Torga s CMOry HakoHel, MOCTPOUTb MUKPOCKON.

— A 3a4em ero cTpouTb? — yAMBUACS f. — 3a Te AEeHbrU,
Kakue BaM OTBaNSAT 32 OTKPbITUE, Bbl CMOXETe KYnnTb Nt0060i4
MUKPOCKOT.

— J1toB0IN? — CHUCXOANTENbHO YNbIOHYNICS y4UTElb MOEMY
HEBEXeCTBY. — HeT ele Takoro MMKpPOCKONMa, B KOTOPbIA MOX-
HO paccMOTpPeTb aToMbl. A § Takoih NOCTPOto 06s3aTenbHO! —
3aBepun oH MeHs. — [la, KCTaTn, — CNoXBaTUIICA HOBATOP. —
A KakoW 13 aTOMOB Jier4ye BCero pacCMoOTPeTb B MUKPOCKON?

— YpaH, KOHEYHO, a eLle nyylwe nNayTOHMM, — NOCOBETOBAN
9 1 yganuncs.

BepHyBLUMCb B pegakumio ¢ 6naroii BECTbIO M 3aCTaB TaM Ha
3TOT pa3 TONbKO OTBETCTBEHHOro cekpetapst Casenua VMcaako-
Bnya Cnueaka, 9 coobLMN eMy O CBOEW BUKTOPUM, KOTOPYIO
Mbl TYT Xe OTMETUN Hen3pacxoaoBaHHOW ByTbiikoin. U cme-
anucek. Ham 6bi0 Beceno.

Ho He 3ps, Ox He 3psa M3naraeT Ha 3anpenesbHblX HoTax
nesew, 'pagckuin, 4TO HUYTO B 3TOW XU3HW He npoxoanT 6ec-
cnenHo.

Yepes roa-nontopa, Kkoraa s yxe 3abbin 06 310N nctopun,
nocumTaB ee 3abaBHON, He Oonee, Houvblo (!) paspanca Tene-
GOHHbI 3BOHOK. ['onoc, B KOTOpoM MeTanna 6bi1o 6onblue,
4yemM B JOMHe, COOOLWWM, YTO rOBOPAT U3 pecnybinkKaHCKOro
KomuTeTa rocynapcteeHHon 6e3onacHoctu. N KomuteTty kpan-
He HYXHO, 4Tobbl 1 celvac, UMEHHO ceiyac, B NOJIOBUHE Tpe-
Tbero HOYM, K HUM MoXasoBan, U YTO MallMHa 3a MHOI yxXe
Bblexana.

BpemeHa 6binn, KoHe4yHo, He Te, 4yTo neTt 30 Hasag. Ho ot
3TOWN KOHTOPbI HUKTO HUKOFAa HMYero xopowero He xaan. No-
3TOMY S CTan 04eBaTbCsl, Pas3MbILLIAS, CNeayeT M MHe npu-
XBaTUTb C COOOI 3yOHYIO LLLETKY U BenbuLlko. M3BMHeHUs npu-
exaBllero mMaliopa 3a TO, YTO MeHsi OecrnokosT B Takoe He-
YPOYHOE Bpems, Mano ycrnokounu, nbo n3 cammsgarta BCe Mbl
3HanM 06 OTTEHKax M nogonsiekax rabucTckoro nonuteca.

Mo NpmnbBbLITUM B XOPOLIO 3HAKOMOE KMEBNISHAM 3[aHue Ha
ynuue Bnaanmmpckoi s 6bi1 BBEAEH B CKYYHYIO KOMHATY, rae
BOCCe[an 4enoBek B MAPTUKYISPHOM MnaTbe, NO340pPOBaB-
LWNIACS CO MHOI BeCbMa MpoxyiafHo, 4ToObl HEe ckasaTb XO-
nogHo. Crano 3g6ko.

B TArocTHOM MONYaHUM NPOLLNO MUHYT NSATb, KOrga ABEpPb
OTBOPWNAChb N B KOMHATY BOLUAM OBOE: KOHBOMP WU HEKTO AEp-
XaBLUWN PYKN 3a CAWHOM, B KOTOPOM $ MpuU3Han cospaTtens
HOBOrO Y4YeHWs O CTPOEHUW MaTepuu. A HeAOYMEHHO ycCTa-
BUJICA HaA Hero.

— Bbl BcTpeyanuch korga-Hnudyab ¢ 3TUM 4YenoBEKOM? —
CO 3HAKOMbIMM MO PEBOJNOUMOHHBIM dUbMaM MOOYNAUM-
AMM OCBELOMWUJICA Y MEHS X039UH KabuHeTa.

9 noaoTeBepawn, 4TO Oa, BCTpeyancs.

— A Tbl 3TOr0 YenoBeKa 3Haelllb? — nokasas Ha MeHsl rabucT.

Yyutenb Tpyna yTBEPAUTENBHO KUBHYI.

— Torpa HazoBuTe ero pammnuio! — NpenioxXnn A3epXm-
HeL, yunTeno.

HosaTtop, NoHaTHO, pamuamn moen He 3Han. He 3Han, ec-
TECTBEHHO, €ro pPekBM3UTOB W §, TaK Kak, KOHEYHO, ycnen
no3abbiTb Gamunmio, 3Havallytocs B CTaTbe U COMPOBOAU-
TenbHbIX K Hell Gymarax.

9 oxuaan, 4To X034uH ceiyac ctaHeT o6iM4YaTh Hac B 3a-
nupaTenbCTBe, HO OH OPOCKN KOHBOMPY:

— YBeante! — 1, TONbKO Korga 3a yymtenem 3aTBopuiach
OBepb, Npeasoxmn MHe cectb. — OTKyaa Bbl 3HaeTe 06 ypa-
HE 1 3TOM, KaK €ro... NJyTOHUN? — OropoLLN MEHS Ha4vaslb-
HUK CTPaHHOBATbIM — HAa30BEM 3TO TaK — BOMPOCOM.

9 nomonyan, He 3Has, 4TO OTBETUTD.

— OTO0 C Bawel nogayn OH XOOun Mo KMEBCKUM Hay4YHbIM
YYPEXAEHMSM, MbITASACh BbIICHUTbL, pabOTaloT M OHM CO CTpa-
TernyeckmMmm martepuanammn?

A C BO3MOXHOW KpPaTKOCTbO Onucan YEKUCTY UCTOPUIO
Hallero 3HaKoOMCTBa M CO3HaNCH, YTO AeCTBUTENIbHO B KOH-
LLe HaWero pasrosopa, COCTOSABLIErocs BeCbMa AaBHO, yNno-
MUHan o6 ypaHe 1 MAYTOHUN.

— BOT MMEHHO 3TO MEHS U MHTEPECYEeT, OTKyaa BaM CTano
M3BECTHO 00 ypaHe M NAyTOHUU! — 0O6bACHUN rpaxaaHuH Ha-
YanbHUK NPUYUHY N0BGONBLITCTBA K MOe ocobe.

— W3 KHUXEK...

— KHmxek?! — HacTopoxuncsa rabuct. — Kakux aT10 ewe
KHUXek? W kak oHM K Bam nonann?

TyT yXe HacTana o4yepefb ANBUTbLCS MHE.

— Takux KHUXEK MHOro, a Kak OHW KO MHe nonanu, u He
YAOMHIO.

— A Tex, KTO BaM ux nepepnan, Toxe 3abbinun?

970 KadKMaHCTBO Ha4yano MeHs pasgpaxaTb, U, XOT9 B 9TOM
KOHTOpE AaBaTb BOJIIO 9MOUMSM Bpoae Obl HE CTOWNO, 9 OC-
BEAOMMUJICA pasapaxeHHo:

— Bbl MOXeTe NosCHUTbL, 4TO BaM Hago?

— HAM, — MHOro3HauymMTenbHO BbIAENW HaYallbHUK MECTO-
nmerHne, — HAM Hapgo 3HaTb, KakMM 0Opa3oM NPOCOYUNIUCHE B
HaceneHve ceefeHns 06 ypaHe M 3TOM... Kak ero, niayToHuu.

— CBepeHus 00 ypaHe U NAyTOHUWM, — ckadan 9 C MOHAT-
HbIM obBner4yeHMem, — MOrIM NPOCOYNTLCSA B HaceneHue, Ha-
npumep, 4yepes y4ebHuk Hekpacosa.

— Hekpa-a-acoBa? — ¢ pafgoCTHbIM CapKa3MOM MPOTAHY
rpaxaaHuH HavyanbHUK. — Hekpa-a-acoBa? A MNyLkuH 06 3ToOM
HMYyero He nucan?

M po obueHna ¢ yekuctamum s npegnonaran, 4to B 3TOM
BegomcTee cnaat He CokpaTtbl M He CnnHo3bl. Ho pagocTu
OTTOro, 41O rMnoTe3a noareepannacb, He OLYTU....

MeHs cnopo oTBe3nM gomMon 1 npmBe3nn obpatHo ¢ «Kyp-
com obuwen xumnn» b.B.Hekpacosa napanua 1954 ropa. Mop,
OOUTENbHLIM OKOM YeKMCTa 9 Hanucan 0ObSCHEHME O TOM,
410 00 ypaHe K NNYyTOHMWU S y3HaNn U3 3TOro y4ebHuWKa, a
MMEHHO M3 TekcTa Ha cTpaHuuax 588-599. Mocne yero 6bin
OTNYLLEH.

Cynbba HoBaTopa-camMmopoka MHe HEM3BECTHA, HO XO4eTCs
aoymatb, 4TO ero He nocagunu. 9 pacckasbiBasa 3Ty UCTOPUIO
Opy3baM. HekoTopble 13 HUX cmesannce. MNocnegHuMmn nn?..
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opora wJia To BBepX, TO BHMU3, BMNpaso 1 BJIEBO, MNJIaBHO

crnyckanacb B U3yMPyOHO-3€J/IEHbIE UTPYLLEYHbIE A0-

JINHKM, @ NOTOM BHOBb B3MblBana BBEPX, MpUXMMa-
ACb K 6ECnIOAHbIM CKalaM M HEXHO ormbas no Tanmm Kax-
oyl n3 Hux. bybensa po cux nop TpPeBOXUNM NMOcnencTBus
BYEpALLHEN BbIMMBKW, NMO3TOMY OH OYeHb BAUTENLHO Cneaus
3a BblkpyTacaMmy AOPOXHOro MOSI0THA, HO BCE Xe Haxoaun
BO3MOXHOCTb OrnaabiBaTb OKPECTHOCTU. <<HeT, — B NCKPEH-
HEM MOXMENIbHOM MOPbLIBE AyMan OH, — B KaXAOW cTpaHe
€CTb CBOS cOOCTBEHHAs LLIBeNLapus, n HAYYTb HE XYXE Opu-
rmHana».

M3penka popora pasgsamBanacb 3MEWHbIM $13bIKOM, OT-
npaBfgg Kyfa-to B CTOPOHY pPaBHOLLEHHbIE MO KayecTBy Mo-
KPbITUS OTPOCTKW, HO OCHOBHOW MNyTb Obl/l YETKO pas3MeyeH,
n bybenb ¢ Hero He cBopaumsann.

OH exan yxe Uenblil eHb, N YTOMJIEHNE NOCTENEHHO AaBa-
no cebsa 3HaTb. Kakylo-To pa3Buiiky OH, BUAMMO, NMPOCMOTPEN
VAN Npocnan B CEKYHAHOM CHe, MOTOMY YTO BAPYr OOHAPYXM
cnpaea Ha obouynHe Tabnuuky: «MBA, 2 km». Bblpyranca u
Haxan Ha TopmMo3. HyxHO OblnO pasBopayvMBaTbCs U exaTb
obpaTtHo. Ho rnagkocTbio acdanbTa gopora Tak u npuabiBana
npoaokaTe OABUXEHME, NMPUONNXancsa Beyep, CONHUE YyXe
BMCENO Haj, caMbiMy BepLUMHaAMKN AepeBbeB, U Bybenb pewwmnn
HEe NPOTUBUTLCA. «['mBa TaKk Fmsa, — pewunn, nocblUiagd MallnHy
Bnepen, — He BCE N1 PaBHO, FAe HOoYeBaTb!»

Jopora coBeplimna nnaBHbln NOBOPOT, M OH YBUAEN XEH-
wuHy. OHa Wwna B TOM Xe HanpaBneHuu, Nogon ee LWnMpokoro
JIErKOro MnaTbs BUJCH BOKPYr KPEnkux 3aropenbix UKp, n3-
penka npuoTkpbiBas kpa 6en0CHEXHOW HUXHeln 10ku. By-
6enb cb6aBun xon4, U ONYCTUST CTEKIO.

— [lpowy npouwieHns, — ranaHTHO NPOU3HEC OH. — { eny
n3ganeka n vy Houner. B 'vBe ecTb roctuHmua?

3aropenoe nuuo n 6enble 3y6bl. OHM GNecHynn B NpuBET-
nMBOW ynbibke... JleT TpuauaTte Unmn Y4yTb OOJbLLIE — CaMbIiA
npekKpacHsbli, C TOYkM 3peHus bybens, BO3pacCT XEHLUMHbI.

— Y Hac ecTb AOM ANS Npuesxunx, — oTeetmna oHa. — OH
noyTK BCerga nycton, HO rOCTSM Mbl pagbl.

— He mory nn 9 Bac nogeestn? — npennoxun bybens.

OHa oTBeTuna KOPOTKUM KMBKOM W yCenacb pPSaoM, akky-
pPaTHO YNOXMB Ha KONEHSIX CKNaAKW NnaTtbs.

— Bam noBesno, — ckasana. — 3aBTpa B 'mBe npasgHuk.

— 3ameyvaTenbHO! — B340OXHYN OH. — HO 3aBTpa MHE HyX-
HO exaTb Aganblle, MEHS XAOyT gena.

— Y Hac npasgHuk 0COBEHHLIN, Bbl 00593aTENbHO O0XKHbI
NOCMOTPETb.

HexuTpble nepeBeHckrne pagoctn bybens coBEpLUEHHO He
npuBnekanu, OAHaKo, He >Xenas BO3paxaTb, OH OTAenasncs
4eM-TO HeonpenenieHHbIM. Mpyu HEeKOTOpOM BOOOGpPaxeHun
3TOT 3BYK MOXHO OblIO CHECTb 3a COrnacue.

epeBeHbka (M1 ManeHbKMn ropoaoK?), Kak OH U OXN-

Jan, okasanacb YMCTEHbKOW W akkypaTHoil. Cumna-

TUYHbIE AOMUKM 32 HEBBLICOKMMUW Orpagamu, sipkue
YXOXEHHble kKnymObl. [naBHaa ynuua, no KOTOPoi OHM Bbexa-
N B NOCENoK, ynupanacb B HEBbLICOKU XOM C OKPYrion
BEPLUMHOW, MNOKPbLITON TpaBoOW. Ha mManeHbkoW LeHTpanbHOM
naowaan, 3a CTonKamm OTKPbITOro kade, HECKONbKO CTa-
PUKOB HETOPOMANBO MOTArMBaNU MMBO.

— BoT 3mecb, — nokasana cnytHuua bybens Ha oByxaTax-
HbIl OM KPacHOro kmpnuya. — 9 Bac npoBoxy. — W meno-
LONYHO no3Bana, Nponas CKBO3b CTEK/ISHHbIE OBEepu B MNpO-
CTopHbIN xonn: — OBaausa, OBaana! Y Hac rocTtu!

Paspanuce warn, n3-3a gsepun 3a CTOMKOWN BbILEN TONCTSAK
CO CBET/IbIMU rna3amMm Ha KpPyriomM, yCMeELIMBOM JnLE.

— Ax-xa! — BOCTOpPXeHHO Bckpu4yan oH. — [ocTtu! OT10 Xe
3ameuaTenbHo! Kak xe AaBHO y Hac He Obio roctei! OueHb
pan, oyeHb! FocnoanH?..
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XypoxHuk .F'oHwapoB

Bbopuc
PyneHko

CBeT/bIN
npasgHuK
pPacnATUS

— bybenb, — oTpekomMeHpoBancsa bybenb. — WHcnekTop
Bybenb. Monuuelickoe ynpasneHne Hamapuca. Hagetoch, s
He O0CTaBuJ1 BaM JIULWHNX XnonoT?

— Hwu B k0en mepe, — 3aBepun TONACTAK. — Jlydiasa KomHaTa K
BaLUMM ycnyram. YMECTHO I CNPOCUTbL: YTO NMPUBENO Bac K Ham?

— Bnonne, — kuBHyn bybenb. — YMecCTHoO... VcknounTtenb-
HO >XenaHue HaliT! KPoB AN Houfera. YTPOM s JOMXKEH exaTb
nanbuie.

— YTpom? — OBagus BcnnecHyn pykamm. — Ho 3aBTpa xe
y Hac npasgHuk! Jlua, Heyxenn Tbl He ckasana?

— OHa ckasana, — 3aBepun bybenb. — Ho k coxaneHuto, 1
He cMory 3agepxaTtbcs. MeHs xayT gena.

— Ho Bbl 06513aTENLHO A0J/IXXHBLI NOCMOTPETL! DTO Hall ca-
MbIl FNIAaBHbIV NMPas3gHUK B rody.

— CBOW rnaBHbI Npa3gHUK B 3TOM rofy s yXe OTMeTun, —
nobpoaylwHo ycmexHyncsa bybenb. — CBON AeHb POXAEHUS.
Bcero nuweb BYepa, HO, NOBEPbTE, BOCMOMUHAHNEM 00 3TOM
npasgHuke 9 00 CUX NOpP MNOJSIOH A0 KPaeB.

— Kakylo xe undpy npoxmToro Bel 0TMe4Yann? — cnpocu-
na Jlna. — Ecnu, KOHEYHO, MO BOMPOC HE MOKaXeTCcsd Bam
HECKPOMHbIM.

— OTHioab! 9 He XEHLMHA U HE MOAUTUK, TYT HET MecTa
TarHe. Byepa MHe MCNonHMNoOCbL Tpuauatb Tpu roga.

— Tpuauatb Tpu! — B 0oOMH ronoc Bckpuyanu OBagusa u
Jlnga. — 3T0 NPOCTO NopasuTenbHO!

— Y710 Xe Bac Tak nopasnsio? — Heckonbko cMmyTuncs bybens.

— O, Hunyero, Hnyero! — N OBagus caenan ycrnokaumeato-
wmin xect. — MNpocToe coBnageHne. Ho Torpa Bbl TeM 60-
nee npocto 06s3aHbl OCTaTbCs MOCMOTPETb Hall npasf-
HUK.

— MocToiite, — BOpyr coobpasun Bybenb, — 3aBTpa Xe
natHuual

— MaTtHnua! — opgHoBpemeHHo noateepaunn Jina n Osa-
onsa. — MImeHHo Tak!



— OgpHako... — bybenb xoTen O6bINO 3adaTb CNeayLMA
BOMPOC, HO MaxHyn pykon. — F'ge moa KomHaTta?

— Jlnq, peTtka, nposoan rocnogmHa! — ToncTtak 6Gpocun en
KoY, 1 Jlna ero noBko nowvmana.

By6enb OBMHYNCS 3a HEW K NeCTHULE Ha BTOPOWN 3Tax, HO
OCTaHOBMUJICS N CMPOCUI:

— KcTatu, rocnoanH Osagusa! He 3aeaxan nv B Ball ropo-
LOK NMPUMEPHO rof, Hadan, Hekui rocnognH Kpakcuk?

— Kak Bbl ckazann? — OBagus HeMenseHHO M3BJeK N3-
NnoA KOHTOPKW TONCTbIA TOM. — Kpakcuk? Cenyac mbl rng-
HeM... — HekoTopoe BpeMs OH NnUcTan CTpaHuubl, 4TO-TO Bop-
Mo4a cebe nopn Hoc. — YBbI, HeT! — JInLo ToNCTAKa Bblpaxa-
no rnyboyvaiiliee coxaneHue. — FOCNOANH C TakKUM UMEHEM
TYT HMKOrOa He ocTaHaBnuBanca. FocTu ObIBaOT Yy HAc Tak
penko, Tak penko...

OH WYMHO 3axJIONHYNT KHUTY M OTMpPaBuSl ee Ha NpexHee
MecTto. U TyT, yxe BOOronHky bybenio, OBaama oObsBun:

— lNocnoguH Bybens! Mimeto 4eCcTb NpUrnacuTb Bac Noyxu-
HaTb 3a cyeT 3aBeAeHus. Xaewm Bac Yepes nonyaca kK ctony!

epes nonyaca OHW BTPOEM CULENN 32 HAKPbITbIM CTO-

NOM. YXWH okasancsa no-AepeBeHCKN He3aTennuBbIM,

HO 0OWAbHLIM U BKYCHbIM. CBMHasi oTOMBHas pasme-
pOM C NafoLLKy BenukaHa, XapeHbln kapTtodenb n ropa ca-
nata n3 ceexux osoulein. OBagusa To U Aeno nogamean u3
rMUHSHOMO KYBLUMHA B cTakaH bybens Teprnkoe Monoaoe BUHO.
OHo BO30OYyXaano anneTuT, Ha CMEeHY KOTOPOMY MOCTENEeHHO
NPUXOANNO COCTOSAHME BNaroCTHOro MoKos.

— Ckaxute, rocnognH OBagus, — HakoHeu, cnpocun by-
6enb, KOBbIPSAS BO PTY 3yOOYMCTKOM, — MOYEMY Bbl CNpaBs-
eTe NpasaHnK UMeHHo B NAaTHULY? Cornacutechk, 3TO HECKOJb-
KO... HE MO-XPUCTUAHCKMU.

— Hu B Koem cnyvae He cornatlycb! — ropsvo BOCKMKHYN
TOT. — [pasgHuK pacnaTus O0SKHO CnpaBnsTb UMEHHO B

®DAHTACTUKA

NATHULY, U HU B KaKOW OPYroi aeHb!

— Kak Bbl ckazanu? MpasgHuk... 3, pacnsatua? — Bybenb
NoNepxXHyNnca 1 eaBsa He npornoTun 3yb6o4nmcTky. — Ho Takon
npasgHMK MHE HEW3BECTEH.

— EctecTtBeHHO! — U TYyT Ha nuuax OBagus u Jlum oamHako-
BO 00603HAYMINCL FOPAOCTb U BEX/NMBOE MPEBOCXOACTBO. —
Mpa3gHuK pacnaTus cnpaBnsemM TONbKO Mbl!

— Ho... — VN cnepom ckBO3b pacrnaxHyTble OKHa B 3an BOP-
BasiCA LWYM, KOTOpbI 1 npepBan bybensa Ha nonycnose.

[MocepeanHe ynuubl ABuranacb tonna nwogen. Bnepean
[ecaToK MYX4YUH HECNN Ha Mnyievax rpoOMafHbIi KPecT 13 cee-
XecTpyraHbix 6pycbeB. Cnenom 6exann mManbyulikv, a no
BCEMY FroOpoaKy Bo30yxaeHHO nasnu cobaku. CTpaHHas npo-
LLeccuns MrUHOBana roCTUHULY, U BHOBb CTasio TUXO.

OwenomneHHbit By6ens NoaHaN cTakaH 1 caenan npunmy-
HbIA TNOTOK.

— Celiyac Mbl BaM BCe pacckaxem. — JInsg Marko nosioxu-
na najoHb Ha ero pyky. — lpocTo Bbl HE 3HaeTe TOro, 4To
yXe 04eHb JABHO CTano M3BECTHO HalUMM Mpagenam.

M cpasy Bctynun OBagus.

— B 4em cmbicn pacnaTtusl, Kak Bbl AymaeTe? — Crnpocu
OH. U cTan oxupatb OoTBETA C HETEPMNEHWEM — TaK, CIIOBHO
yxe Obln yBepeH, 4to Bybenb HenpeMeHHo ownbetca. —
3ayem OH cpenan 3710?

— Bo nckynneHune noAacKMx rpexoB, — OCTOPOXHO OTBETUJI
By6enb. — OH nNpuHAN Hawu rpexu Ha cebs.

— BoT n HenpaBunbHo! — OBagusa 1 Jlua 3anunucb Bece-
nbIM CMexoM. — Bce Tak roBopsT yxe [OBE ThICAYM NET, HO
TOJIbKO HalM Aenbl AO3HANNCh A0 UCTUHBI.

— Kakoit nctunHel? — bybenb 4yBcTBOBaN cebs COBEpPLLEH-
HO COUTBLIM C TOJIKY.

— He Hawwm, He Hawwu rpexu nbitanca OH MCKynuTb COO-
CTBEHHOW XepTBOW, a CBOM, CBOU! — TOPXECTBEHHO OOb-
asun OBagus.
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— OTO0 B KakOoM cMbIcne?

M TyT HEFPOMKO 1 MArko 3arosopuna Jins:

— 3eMneTpsceHns, HABOOHEHWS, U3BEPXKEHWS BYJIKAHOB, 3Mu-
nemun... Heyxenn Bbl gymaete, 4To Bce 3Tu Geabl 0OpyLunBa-
I0TCA Ha popn, NMIOACKOW B HakadaHuve 3a Hekve npocTynkn? U
HeyXenn Bbl CUMTaeTe, YTO BEJSIMKOE CYLLECTBO CMOCOOGHO Ha
MecTb? U pasBe Bcaveckux 6en ctano MeHblue nocne Ero xep-
TBbI? Pa3Be 30ecb eCTb MECTO XOTb KaKOW-TO JIOrvke?

— He noHumato, — yxe Tyno ckasan bybensb.

— Bce HamHOro npouwe n nevanbHen, — CHOBa BMeLLANCA
OBaauns. — 3TU yXacHble KaTakn3Mbl — pPe3ynbTaT Cepbes-
HbIX TEXHUNYECKUNX OLIJVI6OK npoekKTa.

— Kakoro npoekta? — byb6ento notpeboBanocb HeMeasieH-
HO caenaTtb ele OAuH r0TOK BUHA.

OBagms COTBOPUI LUMPOKMIA NNaBHbIA XECT, CIIOBHO MOMbI-
Tancsa 3aknio4nTb B 00bATMS BECb MUP.

— BoT 9T0ro, — BOCK/MKHYN OH, — npoekTa CoTBOpeHus!
Ero — Ero! — owmnbok. OH 6bln Tak HEBpexXeH, Tak HeBpexeH —
M Ha CTaaun NPOEKTUPOBAHUS, N BOMOLEHNS 334yMaHHOro.
A 1CnpaBUTb 3TU OWNOKM OKa3anocChb yXXe HEBO3MOXHO.

— A 4TO Xe Torga ckasdaTb O 4YenoBeke? — NpoAoKua
Jlna. — PasBe BO3MOXHO OblfIo NpuaymaTb HeYTo Bonee He-
coBeplueHHoe? 3nobHoe, xecTokoe, Be3XanocTHOe cylie-
CTBO, C HacnaxaeHuem uctpebnsaoulee cedbe nomodHbIX. U
3T0, UMeHHO 3To OH Ha3Ban BEHL,OM CBOEro TBOpeHus?

— OpHako Bbl... — Bybenb nepesoaun B3rngg ¢ Oagus Ha
Jlnio n Bce-Takm nogo3peBan, YTo emMy NpPOCTO MOPOYaT rosioBy.

— [Da-pa! — Jlna neroHbko xonHyna no ctony nagowkon. — OH
YBUOEN 3TO U YXKACHYJCS — YXXaCHYJICH, CKOJIb Cepbe3Hbl Ero npo-
cyeTbl. [MoatoMy OH 1 He cMor ocTaBuUTb Bce 6e3 nocneacTsuii.
Benb B HeEM caMOM HET TeX U3BSHOB, YTO 3a/IOKEHbI B YESIOBEKE.
Bot OH 1 nowen Ha kpecT. 310 6bina Ero Benvkasg nckynutenb-
Has xepTBa. HO K coxaneHuio, II0AN ONATb HUHErO HEe MOHSIN.

— MNoHumato, — kuBHyn Bybenb. — W BBMAY M3NOXEHHO-
ro... 4 XoTen ckasaTb, B CBeTe BbILLEYNOMAHYTOro... — TyT OH
3acTtaBun cebsa Ha cekyHOy OCTaHOBUTbCA. — B obuiem, no-
3TOMY Bbl €XErogHo oTMe4yaeTe 3T0... M-M, COObITME.

— He coBcem Tak, — ckasan Oagusa. — He oTmeuaem, a
npoAoIKaEM.

— B kakom cmbicne? — B KOTOPbIN yXe pa3 npousHec bybens.

— 3aBTpa 6ygeT pacnatve. HacTosiuiee pacnatune, — yToy-
Huna Jlna. — Ytpom OH npuaeT, 4ToObl B30WTU Ha kpecT. OH
JenaeTt 37O KaxAbli rof,.

— beaymue kakoe-to! — Bybenb BHE3anHO paccepauncs:
Tenepb OH Obln aBCONIOTHO YBEPEH, YTO €ro NONpPoCTy Aypa-
yat. — Y10 3a vyuwsb!

— 3aBTpa Bbl camu Bce yBuante, — obuaencsa OBagusa. —
OH npongeT BOT N0 9TOM camMol ynuue, MUMO MOEWN rocTu-
HULbI, NPAMUKOM Ha XOJIM, KOTOPbIA Mbl MO OaBHEN Tpaau-
Unn Ha3biBaem JIbiCOM ropoi.

— Pas3Be ¢ Tex nop 4To-HUOYAb W3MEHMUSIOCb B JIy4lLYIO
CTOpPOHY? — cHoBa 3aroBopuna Jlna. — Pexe cny4atoTcs
katacTpodbl? MeHble rMbHeT HEeBWHHbLIX noaen? A camu
noan pasee ctanu nydwe? OHM yxe He ybuBaloT opyr opy-
ra B 6eckoHe4Hblx BoMHax? HanpoTtue! CBOMCTBO OOMNYLLEH-
HbiIX MIM OWNBOK TaKOBO, YTO MOJIOXKEHME TOMbKO YXYAllaeT-
csl. BuHa Ero u npexnae 6bina Benuvka, a Tenepb crtana 6e3s-
MepHa. OH NMOHMMaeT 3TO, HO He B cuiax 4To-NnMbo M3me-
HUTB!

— He B cunax! — 3akpuyan bybenb. — Kak Takoe MOXeT
ObITb, 4TO OH He B cunax?! KTo 970 nonbiTanca nu3aMepuTtb npe-
nensl Ero cunbl?! Y He Bbl nn?

— Bbl npaBbl, Bbl COBEPLUEHHO MNpaBbl, — YyCMnokanBaoLle
cornacunca Osagua. — KoHe4yHo, OH MoxeT B ntoboii MO-
MEHT 3aBEPLUMTbL SKCMEPUMEHT, BEPHYB BCE, Kak rOBOPUTCH,
B HY/NEBYIO CTagmio. Takom NocTynok Obin Obl BMNOSIHE MOHSA-
TeH ong Hac, Ero HenonHoueHHbIX co3gaHuii. Ho Tonbko He
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ona Hero camoro! HamepeHHoe 310 1 OH — abConOTHO He-
COBMECTUMbI!

— Hy, xopowo. — Bybenb yxe AaBHO OLlyLlan ycTanocTb
OT 3TOro 6e3ymMHOro crnopa. — Torga CKaxuTe Ha MUSIOCTb,
noyemy OH aBNsSieTca MMEHHO kK Bam? He B Mepycanum, B
KOHLLE KOHLOB, @ B Ballly MapLUMBYIO AepPEBEHbKY?

— Hawa pepeBeHbka BOBCe He MaplumBas, — OOUXKEHHO
Hagyna ryobl Jing, Ho OBagua noyemy-To obpamosancs.

— 970 06BACHUTL Nierye Bcero! — BOCKAMKHYJ OH. — Tob-
KO Mbl OOHN — O4HM BO BCEM rPOMagHOM MUpPe — NMpaBuib-
HO MOHANWM CyTb npoucwepwero. Tonbko Mbl! M Emy aT0
CTano M3BecTHo, NoTomy 4To OH 3HaeT Bce. BoT nouemy OH
NPUXoanT MMEHHO K HaMm yXxe no4Tu ABe Toicaum net. Kax-
nbln roa!

[onoBa y bybensa wna Kpyrom, n NPUYMHOA TOMY Obino
BOBCE HE MOSOA0E BUHO.

— He mory Ha3BaTtb cebsi UICTMHHO BEPYIOLMM, HO TO, YTO Bbl
roOBOPUTE, 3BYYUT MPOCTO KOLLLYHCTBEHHO, — MOAOLITOXWIT OH.

— KouwyHcTBEHHO? — OBaauna v Jlna cMOTpenn Ha Hero
youeneHHo. — OTkyna Takoli BeiBoa? Boece HeT! AGcontoT-
Hasl peanbHOCTb. 3aBTpa Bbl BCE YBUAUTE CaMu.

— 3aBTpa, 3aBTpa, TOJIbKO HE CerogHs, — Tyno npobyOHuN
By6enb.

KaxeTcs, OBanns BEpPHO MOHS, B KAKOM OH COCTOSIHUMW.

— JIna! — ckadan oH. — Haw roctb yToMunacs oT pasroBo-
poB. [loBonbHO, B caMoM pene. KaxeTcs, Npuwno Bpems
YroCTUTh ero Hawum GUPMEeHHbIM HanuTkoMm. [MpuHecu-ka
ctoga OyTbioyky «Paickoro caga».

MpowenecTtes 0bkamu, Jina ybexana v TyT Xe nosiBunachb
BHOBb C My3aTOW, NOKPbLITON Mblbio OYThINKOA TEMHOIO CTEK-
na. MNMpecekasa cnabble npotecTbl Bybena, OBaans HaNoOMHUN
ero 60kan rycto pyobrHOBOWM XUAKOCTbIO.

— BbinenTte, rocnoanH bybenb. 3To nyywee, 4TO cylle-
CTBYET B HalLlEM HECOBEPLUEHHOM MUpE.

By6Genio coBCEM yXe He XOTEeNOoCb NUTb. TeM HE MEHEE OH
3acTtaBun cebs NMOKOPHO NpuUrybuTb PIOMKY, MOTOM caenan
OCTOPOXHbIN T10TOK, 32 HUM LPYron, TPeTU...

— MoTpsacaiwouwe! — npobopmoTan oH. — BoT TyT, noxanyi,
1 TOTOB C BaMW COrnacuTbCs.

[elicTBne BMHA 0Ka3anoCb NOYTU MITHOBEHHbIM, CTPAHHbIM,
HO, HECOMHEHHO, NPUATHbLIM. By6enb No4yBCTBOBA NIEFKOCTb
BO BCEM Tejle U BECENyI0 CHOCTb MbIcNel. Bce Bokpyr ok-
pacunock B pO30Bble TOHA, OH MOHSJ, YTO HE BCTPeYas npex-
ne cobecegHnkoB munei, yem OBagusa u Jlus.

— [nynoctn BCe 3TO, FynoCTU, — HEFPOMKO MPOU3HEC OH,
M cnoBa 3TW, NOXaNyi, OTHOCUIUCL YXE HE K NpeaMeTy nx
O6ecenbl, a K COOCTBEHHbIM MOMbLITKAM CMOPUTh.

— KcTaTtun, rocnoanH bybenb, kTo 3TOT Kpakcuk, o KOTO-
pOM Bbl crpawmBann? — ycnbilwan oH ronoc Osagun.

— Kpakcuk? Oa HukTo. Kakoi-To KOMMepCaHT cpenHen
pykn. lF'og Hasag ywen n3d goMa ga Tak U He BepHyncsa. Ha-
BepHoe, cbexan kK NnbOBHMUE C AeHbramu naptHepa. Ero
XeHa [0 cux nop TpebyeT, YTOObl Mbl €ro Hawu... Bbl He
noseonuTe ewe 6okan 3TOro 4YyaecHoro Hanutka?

Nns oBowna crton n HanonHwuna 6okan Bybens. CknoHuB-
LINCb, OHA HA MFHOBEHME KOCHYJNlaCb €ro njedva ynpyrom rpy-
Oblo. DTO NPUKOCHOBEHME NEPEBENIO EMO MbIC/IM B UHYIO MJI0C-
kocTb. OH caenan rnoToK 1 NonbITanCcs NackoBO NMOrnaguTb ee
nanblbl, HO ABUXEHNE OTYEro-TO MOJIy4MSIOCb HETOYHBIM. KO-
poue, Bybenb npomaxHyncs 1 eaBa He NoTepsis paBHOBECKE.

— YepT BO3bMU! — C BUHOBATON ynbiOKOI ckasdan oH. Mup
BOKPYI HEro yXe KpPYXW/Cs C NIierkum 3BOHOM, nuua cobe-
CEeOHNKOB ynnbiBanu Kyaa-To [aNeko, CTEHbl MOMELLEHUS
BHE3anHoO pas3aBUHYINCH, U1 CAMO OHO CAENanoCb OrPOMHbLIM
00 6EeCKOHEYHOCTH.

A notom Bybenb 3acHy”n, 3acHyn C pPagoCTHOM ynbiOKOM Ha
nnue. Ho Npomn3oLwwno 3To, KaxeTcs, yXe B ero KoOMHaTte.



nBepb noctyyanu, n bybenb npocHyncs.
— 9! — ycnblwan oH ronoc Jlun. — FocnoguH by-
Oenb! Mopa BcTaBaTb. Mbl ono3gaem Ha npasgHuk!

— Mpa3agHuK, — COHHO NpobopmoTan oH. — Kakor npa3gHuk?

M TyT BCNOMHUA BCe BYepaLLHue pa3roBopsl. bpen kakon-To!

— 9 cenyac, — OTKJIMKHY/ICA OH, BCKakmBasi C MOCTENN.
MIMeHHO «BCKakmnBasi»: YyBCTBOBas OH cebs Ha peakocTb 60/-
po. BuepawHue mononoe BMHO n «Panckuin cag» He ocTaBu-
JIN B HEM HUKaKUX HEMPUATHBLIX OLLYLLEHUNA.

MpuBecTn ceba B MOpPSAOOK M CNyCTUTLCA K X03sieBaM Oblno
LS HErO AENOM HECKOJbKUX MUHYT. Ha cTone yxe cTtosn nerkun
3aBTpak. Jlng, ogetas B Apko-anoe nnatbe, CUAena Ha crtyne y
[IBEPU N HETEPNENMBO NOCTYyKMBasNa HOCKOM TydenbKu Mo nosny.

— MoxeTe He ToponuTbCs, rocnoauH bybenb, — ycnokoun
nosiBUBLLUNIACSA n3-3a cTtoikm OBaans. OH Toxe Obln o6nayeH
B HEYTO Mpas3fgHUYHOE, KPYMHOKEeTHaToe, ¢ OENOCHEXHbIM
NnaaTo4ykom, TOpYaBLIMM U3 HAarpyaHoro kapmaHa. — Moxerte
He ToponuTbCca, — noBTOpUA. — OH elle He npuwen.

— Mocnywariite, rocnoanH OBaans, — Hadan Bybenb, Haa-
KycbiBas 6ytepbpon, — BYepa Mbl NMPOBENV NPEKPaCHbLIN Be-
yep. MHe o4eHb NOHpPaBWCS Ball MArkur tomop. Ho Heyxe-
NN Bbl AymMaeTe, 4TO 9 BCEpbES...

— OH npet! — BCKpUKHYna Jlnga, na Tak rpOMKO U C Takum
BO30OyXxaeHnem, 4to bybenb He y3Han ee ronoca n enpa He
nonepxHynca. — Bot OH, BOT!

A 3aTeM — BCE €elle C rpumMacomn CKykn n HegoBOIbCTBA —
By6enb noBepHyncs k agepu. M BeipoHnn 6ytepbpon U3 oHe-
MEBLLEN PYKU.

By6enb yBuaen Ero. B 6enoM 1 ANMHHOM OAESHUM, OKPYXEH-
Hbli cnabbiM, HO ICHO pas3NUYUMbIM MepuaHuemM, OH Lwen no-
cpeauv ynuupl, nevyanbHO CKIOHMB FOSIOBY Ha rpyab. HeT, BoBCe
He B ofesiHuM 1 mMepuaHmim 6bino geno: bybens, AaBHO yXe He
Masibymka, He MOr BBECTU B 3a0nyXAeHWe faxe camblii U30LL-
PeHHbIN Mackapag. [leno B ToM, 4To bybenb NoHsM, OLyTn Kax-
L0 CBOEWN KNEeTOYKOM, Kaxkaonm xunkon: aTto — OH, OencTeun-
TenbHo OH. U HMKaknx ookasaTenbCTB Oonblie He TpeboBanoCh.

— A-a!l — xpunno v TMxO BblAABUA OH, MOAHMMANAChb CO CTyna.

Bcnen 3a Hum, B oTaaneHunu, WNo BCE HAaCeNeHne ropogka —
OT Manoro 4O CTaporo, — pas3ofeToe B NpasgHWyHble Hapsabl.
[oe-To B 3aQHUX psaax vrpan ManeHbkuii OpkecTp — B Mepy
TOPXECTBEHHO, HO B TO e Bpems Beceno. Bmecte ¢ Jlnen n
Oapyeii Bybenb Bbilen Ha ynuuy 1 Bauiaca B Tonny. Horu ero
noarndannch, cepaue OT4asiHHO KOMOTUIOCEL O pebpa. Mopoxa-
He BOKPYr HEr0 MeperoBapyBaInCh, CTapasiCb NOYTUTENBHO MO-
HUXaTb rosioc. bybenb HEBONIbHO MPUCHYLLIANCS.

— CerogHa OH ono3gan Ha uenbiX ABE MUHYTbl, — yTBEp-
anna noxunas XeHuwmHa coceake cnpasa. — { cneumanbHO
npoBepsna rno yacam.

— TBoOM yacbl Nopa BbiOpacbiBaTb, — NPEHEOPEXNTENbHO
oTo3Banachb Ta.

— 91 coBCeM HefaBHO OTAaBana Ux B NOYMHKY! — ockopbu-
nacb nepsasi. — Kak Tbl MOXELLb Tak roBOPUTb!

— MeHs HauYMHaeT TOLWHUTbL, KOraa OoHa BKIKYAET almK, —
Xanosancs nNpuaTento MyxduHa cnesa. — OHa CMOTPUT 3TuU
aypaukue cepuansl, noapsag n 6e3 nepepbiBa, BCe 40 OOHO-
ro, Tbl NpeacTasnsews!..

— [o6aBunTb KanenbKy ykcyca, — ybexaan KTo-To c3agu. —
CoBcem YYTb-4yTb, HA KOH4YMKE JTOXXEeYKN, HO BKYC MocCJie 3TOoro
CTAHOBUTCS COBEPLUEHHO BOJILIEOHbIM...

«boxe momn! O yem oHu rosopaT!» — bybenio caenanockb
CTpaLLHO.

Mexnay Tem npoueccuss npubnuamnack kK xonmy. OH Bce
Tak xe wen snepegun, OH yxe nogHMMancs no cknoHy, n by-
O6enb BUOEN, YYBCTBOBA, C KakMM TPyaoM gaeTtcsa Emy kax-
OblA cnegyowmni war.

— Y10 nponcxoant? — B naHuke npounsHec bybenb. U no-
BTOPUN rpomMye: — Y10 30€eCb NponcxoamnT?

— Tuwe! Tnwe! — 3awentann emy. — Kak moxHo! — N co
BCEX CTOPOH Ha HEro yCTPEMUINCL YKOPUSHEHHbIE B3rNsbl.

Tonna nowna MeaneHHen, a NOTOM OCTaHoBUIaCb U 3a-
Tuxna. CnuHbel nogen 3aropaxmsann ot bybena npouncxons-
ee Ha XOJIMe, HO OH YChbllWan MEPHbIN CTYK MOJSIOTKOB W
TUXNIA, NPOTSXHBIA CTOH, MCMNOJIHEHHbI CTpagaHus.

— Mopoxante! — 0TYaAHHO KPUKHYN OH, MbITasiCb NPOTOJI-
KHyTbCS Bnepen. — MocTtonTte! Y10 Bbl Aenaete?!

YbM-TO PyKM CXBATWUSIM €ro C ABYX CTOPOH, yAepXuBas Ha
mecTe. OH oTnuxmeasncy, otbmuBanca U30 BCEX CWJ, HO Hap,
XONIMOM, Hap, TOJNMOWN yXe BO3HECCH KPEeCT.

— 0-0-0! — ckazana Tonna B €4MHOM BOCTOPXXEHHOM MOPbIBE.

OpKecTp CNaXeHHO rpsiHyn MEeNoAMI0 Ha ABE 4YeTBepTu.
Byxan 6apabaH, Becesio nNo3BaHMBanuM MeaHble Tapenku. Bece
CTann MNOTUXOHbKY MPUTOMNTbLIBATE W MPUXIOMNbIBaTb B TakT
My3blke. Bybenb Bopyr NOYyBCTBOBAs, YTO €ro BEXINBO, HO
HENPEeK/IOHHO noaTankuealoT Bnepen. Jliogn paccrynanucb
nepen HUM, NMornaabiBas Ha Hero ¢ KakMM-TO CTPaHHbIM, CO-
YyBCTBEHHbIM MHTEpPECOM. BOT OH okasancs yxe y camoro
NOAHOXbS KpecTa, HO Tak W He CMOr 3acTaBuTb cebs noa-
HATb rofoBy. B3rnag ero 3aTtpaBfieHHO Lapwua BOKPYr, Moka
HE HaTOJIKHY/NCH elle Ha OAMH KPEeCT, NexXaBLMA Ha 3emre
NpPsIMO Nepes HUM.

— Y10 BbI 3aaymann?! — c yxacom BOCKIMKHyNn by6enb. B
MFHOBEHHOM 03apEeHUN OH BAPYr MOCTUI BCE TO, YTO OO/IKHO
ceriyac Npon3onTu.

— Haw npa3gHuK noyYTn HUKOrga He noJjlydaeTcs Tak, kKak
TOMY ClefyeT, — TMXO MOoXasioBasica OKa3aBLUMNCHA PSaoM
OBaaunsa. — Mbl coBeplleHHO He BGepexem obbl4an Halumx
oTuUOB. BCcem n3BeCTHO, 4TO Ha CaMOM AEeNe OO0MXHbl CTOATb
TP KpecTa — TOMbKO TOrAa CBSALLEHHbIA PUTyan MOXHO CYM-
TaTb MOJIHOCTbIO 32BEPLUEHHBIM. HO K COXaneHuto, Halln BO3-
MOXHOCTM Tak CKpOoMHbI! B npolnom rogy y Hac 6bin F'ectac —
rocrnoguH Kpakcumk npekpacHO MCMOMHWI ero pPosib, — HO He
Obin0 Oucmaca. A cerogHs y Hac 6ynet ucmac — Mbl Ha Bac
Tak Hageemcsl, 4oporon rocnoanH bybernb, — HO, yBbl, MPUOET-
cs oboiiTnch 6e3 MNecTaca.

KpecTt apomaTHO max CBEeXecTpyraHowm gpeBecuHon. [1o
MCKaXEeHHOMY CMEPTHbIM yxxacom nuuy bybensa ctpymncsa nor,
KOTOpbIN JIng npomakmBana akkypaTHbIMU M HEXHbIMU Kaca-
HUAMUK GaTUCTOBOro nnatoyka. OpkecTp urpan BCe rpomMye 1
rpomye, a BCKOpe 3BYKW My3blkM CAENANNCh U BOBCE Orfy-
WnNTEeNbHBIMK, KOoraa kpect bybens HakoHeu, BCTan psaom C
nepBbIM, YyTb Ka4yHyNACS W 3aMep HenoABuxHo. barpoBas
neneHa HanfblBana co BCEX CTOPOH, U MOCNEAHEE, YTO YBU-
nen byb6enb, 6binn Ero rnasa. Barnag Ero Obin HanosiHeH
COCTpajaHueM, y4acTuem, NOALEPXKKOM, HO OOHOBPEMEHHO
McTOYan Takoe YyBCTBO BUHbI U Takylo ne4vanb, 4To Teno by-
6ensa cBeNio Cyaoporor OoT HEBLIHOCUMOWM XanoCTu.

OH 06M3HYN CYXMM S13bIKOM LepLlaBble ryobl.

— Otnyckato Tebe rpexu TBou, — npowenTtan bybens. dep-
HYJICA Ha rBO3AsX M Xpunno 3akpuyan: — OTnyckato-to-y!..

[laneko BHM3y Ha Mnowaanm OpKecTp urpan nonbky. Tpe-
wanu netapapbl, nNiesanncb UCKPaMn LWYTUXN, HaL FrOPOAKOM
B3BUJIUCb Pa3HOLBETHbIE OrHWU MPa3gHUYHOro deriepBepka.
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K Bonpocy
0 MEXaHU3max
romeonaTtum

M3 NUCEM B PEQAKLIUIO

B nocnegHue rofapl OXMBUACH WMHTEPEC K roMmeonatum: no-
ABUNNCH CMEeLnann3vpoBaHHble KaOWHETbI, MOMUKIVHUKN,
MHOXEeCTBO npenapaTtoB. Ho B TO e BpeMs cneumdurka romeona-
TUK, 3aKIOHAKOLWAACA B NMPUMEHEHUN OYEHb ManbiX 003, a TO U
BOBCE «HemMaTepwuasbHbix» 003, MO-NPexXHeMy 03ajadvMBaeT y4ye-
HbIX 1 Bpayen n Bbi3biBaeT HepoBepure. N Hepeako ycnewHoe npu-
MEHEHNE TOMEeOoNnaTuM CBA3bIBAIOT CO Cly4YaliHbIMU COBMAAEHUSMMU
nnu ncuxotepanueit. Kazanocb 6bl, NOMOraeT IekapcTBO, U cnasa
Bory. OgHako addekTuBHOE NpumMeHeHue nboin Tepannuu BO3-
MOXHO NU1Lb NPY TOYHOM 3HAHUN MEXaHM3MOB, 06ECneYnBaloLLNX
TepaneBTnyecknin addexT.

CerogHss deHoMeH OMONOrMYeckoin akTUBHOCTU eOUHMYHbBIX MO-
nekyn uccnenyiot 6ModuUankn, XMMNKM U 6ronorn (CM. «XuMunto n
Xn3Hb», 2000, Ne 1). Mpu 3TOM OHWM cTankmpaloTCcs C NPoBIEMON,
KOTOpPYI0 O0CO3HaBan ewe MaHemMaH, OCHOBOMOMOXHMK FrOMEoNaTuu.
Oeno B TOM, 4TO nMpu Tak Ha3blBAEMOM MOTEHLMPOBAHUM, KOrpa
romeonaTtnyeckme npenapaTbl rOTOBAT METOOAOM nocnefoBaTtesib-
HbIX pa3BefeHui, HacTynaeT MNpenes, 3a KOTOpbIM AalbHenee
YMEHbLLEHME KOHLEHTpauumn BeLLECTBa TepseT CcMbic. KonnyecTso
MOJIEKy/1 BELLECTBA, C KOTOPbIMW MMeEET AeN0 NPoBM30p, onpeae-
naetcs ymucnom Asorazpo (rpy6o 10%4), noatomy nocne onpeae-
NIEHHOr0 KONMMYecTBa pas3BefeHuit (Hanpumep, 24 pa3BefeHus B
cooTHoweHun 1:10) B pacTBOpe yXe He OCTaeTCsl MONeKysl Toro
BeLLEeCTBa, KOTOpoe pacTeopsAoT. OgHaKo B roMeonatum 4acTo uUc-
Nnonb3ylOT NpenapaTtbl, NOfiy4aeMble U3 MHUMbIX PACcTBOPOB, Mpun
ewe 6osblieM pa3BefeHMn. DTO Tak Ha3blBaEMble BbICOKME FrOMe-
onatuyeckme noteHumn. NpeacrasneHns NaHemaHa O TOM, YTO UH-
TEHCUBHOE MEXaHMYeCKoe NepemMeLLBaHne pacTBopa Unv AnuTenb-
HOe pacTMpaHue MOPOLUKOB (HEeNpeMeHHOoe YCNnoBue MNOTEeHUMpPO-
BaHWS) BbICBOOOXAAET «KWU3HEHHYIO CUy» NEKapCTB, YXe He MO-
XEeT YAOBNETBOPUTL HbIHELUHUX BPAYel U yYEHbIX.

CerogHsl Hambonee nonynspHas runoTesda, obbsicHaOWas de-
HOMEH B1OMOrMYECKON aKTMBHOCTM FOMEONATUYECKUX NpPenapaToB
N HU3KOKOHLLEHTPUPOBAHHbLIX PAaCTBOPOB, CBA3aHA C M3MEHEHUEM
CTPYKTYPHbIX CBONCTB BOAbl, KOTOPYIO 4alle BCEero Mcrnofb3yloT B
KayecTBe pacTtesopuTens. [lonaratoT, 4TO pacTBOPSEMOE BELLECTBO
OTpaxaeTcsl Ha CTPYKType BOAbl B BUAE HEKUX OTne4vaTkoB. AHano-

KHUTH

M0 MOXHO MPOBECTM C rmapaTHbiMU ob6osioykamu, obpasyoLm-
MUCS BOKPYr MOHOB. OAHAKO CIOXHOCTWM BO3HMKAIOT MPWU MOMbITKE
06BACHUTL CTAbWUIBHOCTb TakMX OTMEYaTKOB B MHMMbIX PacTBO-
pax, Kkorga cammx MOHOB (MK MONEKyN) TaMm yxe HeT. MNoatomy 1
npeanaraiw B3rfsHyTb HAa NPo6GaeMy eLle C 0OAHOM CTOPOHBI.

[erncTeylowas papmMakoneHas cTaTbs B OTHOLUEHWUW AUCTUIINN-
pPOBaHHOI BOAbI, UCMONb3YEMOW B KAYECTBE PACTBOPUTENS MPU ro-
MeonaTnyeckoM MOTEHUMPOBAHUM, OOMyCKaeT Hanudme B Hel A0
0,001% HeunpeHTUOUUMPYEMBIX NpUMecein. HecmMoTps Ha TO 4TO
NPUMeCeNn CyWEeCTBEHHO (Ha 5 NOPSAKOB MO MaccCe) MEHbLUE OC-
HOBHOrO BeLLeCTBa, BOAbl, aDCONIOTHOE KOMNYECTBO MONEKYST 3TUX
npuMecen — BenM4ymMHa acTpoHomMuyeckn 6onbluas. Noatomy Bnon-
He BEPOSITHO, YTO U3 KX YuUcna HaNAyTCs Takume, KOTopble 0OHapy-
XaT XMMu4yeckoe CpoACTBO K A06aBAsSeMOMy Mpu MOTeHUMpoBa-
HUW BELLECTBY M BCTYMAT BO B3aMMOAEWNCTBME C HUM C obpa3oBa-
HMEM HOBbIX XMMUYECKUX COeAVHEHWn. Takum 06pa3oM, yMeHb-
LEHMe KOHLIEHTpauumn pasBoAMMOro BellecTsa nNpu NoTeHuupoBsa-
HUN — He eOWHCTBEHHbIA M3 BO3MOXHbIX MpoueccoB. B pacTtsope
€CTb YCNOBUS A UBMEHEHUS XMMUYECKOro cocTaBa npumecei, a
OTHOCUTENbLHO 60blIOEe abCOMOTHOE YMUCAO MONEeKyn 3TUX npu-
Mecen n ux pasHoobpasvie obycnoBnnBaeT BEPOSATHOCTb TOr0O, YTO
3TN U3MEHEHUS OEeCTBUTENIbHO MPOUCXOOAT.

Ecnu npuBeneHHble pacCyXaeHus BEPHbI, TO B PACCMOTPEHHOW
paHee cuTyauumu, Korga OOCTUraeTcsl HyneBasi KOHLEHTpauus Be-
LLLeCTBa, MOJIyYEHHbI B pe3ynbTaTe NOTEHUMPOBAHUS PACTBOP YXe
HEe WAEHTMYEH ONCTUINMPOBAHHOW BOAE, MCMOJIb3yeMON Mpu ero
npurotoBneHun. OTAMYMS B MOJIEKYNISIPHOM COCTaBe NPUMeECEel aTux
pacTBOPOB CMOCOOHbLI 06ecrneYnTb XMMUYEeckoe B3anMOOEencTBMe
Mexay Humun. MNoaToMmy panbHeliee pasBefeHne MOXHO WHTep-
npeTnpoBaTh Kak MpPoOLLEeCcC XMMUYECKOro B3aMMOAENCTBUS Npume-
Ceill MOTEHLMPOBAHHOIO pacTBopa C NpMMecsiMun fo6aBasgemMon npu
3TOM HOBOW MOpUMW AUCTUNNMPOBaHHOW BoAbl. CnepoBaTensHO,
YNOMSIHyTas Bbllle KOHCTaHTa ABOrazpo yXe He JIMMUTUPYET Co-
XpaHEeHNEe MaTepuasbHOro Hayana B MHUMbIX pacTBOpax v nosyya-
€eMbIX Ha UX OCHOBE romeonatunyeckux npenaparax.

KocBeHHO 3Ty runoteldy noateepxaaeTt ToT dakT, YTo romeona-
Thyeckme npenapartbl, MPUrOTOBMEHHbIE HA Pa3/INYHON BOAE, MO-
ryT CUNbHO Pas3nnyaTbCs MO akTUBHOCTW.

MN3N0XEHHBIN MexaHU3M ydyacTus npumecern B GopMupoBaHmmn
3¢ PeKkToB romeonaTMHeCcKnx NpenapaTos He cnenyeT cymTaTb asb-
TepHaTMBOW CyLLECTBYIOWMM nogxopam. lonaraio, 4To NnpumMecu ¢
MN3MEHEHHBIM XMMUYECKMM COCTaBOM LienecoobpasHo paccMaTpu-
BaTb KakK MOJIEKYNSPHYIO KOMMOHEHTY aKTMBHOCTW roMeonatunyec-
KMX NpenapaToB 3a npefeniaMn HyneBblX KOHLEHTPaLMA NCXOOHbIX
BELLECTB.

Bpay A.Mopo3o0B,
MockBa

CoBpemeHHoe
eCTeCTBO3HAHME

C.X.KapneHko. KoHuenumsi co-
BPEMEHHOI0 €CTECTBO3HAHMUSI.

M.: Beicwias wkona, 2000, 334 c.

Knura C.X.KapneHnko, npodeccopa,
[LOKTOpa TEXHUYECKMX HayK, naypeata
[ocynapcTeeHHoi npemun PD B 06-
NacTn Hayky U TEXHUKN — O NPUPOAE,
0 ee QyHOAMEHTaNbHbIX 3aKOHax, O
BaXHENLUNX [OCTUXKEHUSX €CTECTBO-
3HaHWS, COCTaBNSIOWMX OCHOBY CO-
BPEMEHHbIX HayKOEMKUX TEXHONOMUIA.

Y noboro yenoseka elle B caMoMm
paHHeM BO3pacTe BO3HMKaeT No6o-
NbITCTBO — €CTECTBEHHOE CTPEMIIEHNE
no3HaTb okpyxatwowmii mup. «Jllobo-
NbITCTBO CPOAHO YENOBEKY U NpOCBe-
LLEHHOMY, W OMKOMY», — CrpaBenin-
BO nogmetun Hukona KapamsuH. C
BO3PAacTOM HEOCO3HaHHOe CTpeme-
HVe No3HaBaTh NepepacraeT B CO3Ha-
TENbHOE XeNnaHue NOoHATb 3aKOHbI NpY-
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pofbl, e KOHLUEHTPUPOBAHHbIN OMbIT,
4yT0BblI MCMONL30BATbL €ro W NpeaBu-
[leTb BO3MOXHblE NMOCNELCTBUS CBOUX
nencteuin. EcTecTBo3HaHune 3artparu-
BaeT LWMPOKUIA CMNEKTP BOMPOCOB O
MHOTOYMCNEHHBIX Y MHOFOCTOPOHHMX
NPOSIBAEHUSAX CBOWCTB 0OBEKTOB NpU-
pofbl, KOTOPYIO MOXHO paccmaTtpu-
BaTb Kak eauHoe Lenoe. U 3peck He
ob6oiTnch 6e3 Takux dyHaaMeHTasb-
HbIX MOHATUIA, KaK MaTepws, MPOCTPaH-
CTBO 1 BpeMsi, 1,06PO U1 3710, 3aKOH 1
cnpaeennuMBocTb U T.n. Bce ato oT-
paxaeT 0ObEKTUBHYIO peasnbHOCTb He
TONLKO NPMPOSbI, HO 1 coumyma. K co-
XaneHuio, yLeaLnii BEK OCTaBNSIET He-
Mano nNpuMepoB TOro, kak 3abBeHue
dyHOaMeHTaNbHbIX UCTUH HAHOCKIIO 1
HaHOCWT HEBOCMOJNIHUMBIN yLep6 npu-
poae, X1BOMY MUpY, Aa 1N CamoMy Ye-
JIOBEKY.

Mo oueHkamM NaneoHToNoroB, 3a Bce
BPEMS 3BOIOLMMN XM3HU HA 3emne ye-
penoit npownu okono 500 MAH. Xu-
BbIX OpraHn3moB. Cenvac ux Hacuu-
TbIBAETCSA NPUMEPHO 2 MJIH. TOMbKO B

pesynbTate BbIpyOKM NECOB CymMmap-
Hble NoTepu COCTaBnsAlT 4-6 ThicaYy
BMIOB B rof. 9T0 NpubAnsnTensHo B
10 Tbicsiy pa3 Gonblue ecTeCTBEHHOM
CKOPOCTU MX BbIMMPaHUS [O MosiBie-
HUa yenoseka. KucnoTHble poxau,
npuaHaky rnobanbHOro noTenneHus,
BbI3BaHHbIE NAPHWKOBLIM 3D dEKTOM,
1, KaK CneacTeme, pocT ypoBHs Mu-
pOBOro okeaHa — BCE 3TO B 3Hauu-
TENbHO Mepe pe3ynbTaT akTUBHOIO
BMELLATENbCTBA YeNloBeka B MPUPOAY,
npuyem BMeLLaTenscTBa 6€30rnsaHo-
ro, 6e3rpaMoTHOro, BO MHOrOM Bbl-
3BaHHOr0 HeBepHoOl cTpaternein o6-
pasosaHus. Beap cerogHsa obLiecTso,
no CylecTBy, MOCTaBMIO Ha MOTOK
NPOV3BOACTBO CNELMANNCTOB Y3KOro
npoduna, UMeKLnX OrpaHUYeHHbIN
Kpyrosop. AnddepeHumaumsa n cne-
umnanmaaums, spone Obl OUKTYEMble
JIOFMKOW Hay4YHOro npouecca, B Aen-
CTBUTENBHOCTM MOPOXAAIT MHOrune
3KONOrnyeckne n couuanbHble Npo-
6nembl. BoT noyemy ceronHs Haspe-
na HeobXx0AMMOCTb KapAmHanbHO ne-

PECMOTPETb BCIO CUCTEMY 3HaHWIA O
MUpe, Yenoseke 1 obLecTse. Pa3pos-
HEHHble 3HaHUS Tenepb HeobxoaMMOo
CIOXWTb B €AMHYI0 KAPTUHY. 3TU DyH-
[NaMeHTanbHble NpeacTaBneHns o
MUpe, O ero eAMHCTBE, O HEPa3pbIB-
HOW CBSI3W €ro C 4es0BEKOM [0NX-
Hbl CTaTb OCHOBOI no6oro 06paso-
BaHUA — €CTECTBEHHO-HAy4HOro,
TEXHUYECKOro, rymaHuTapHoro. Ye-
nosek, obnagatoLmii Xota Obl 06LWN-
MU 1 B TO X€ BPEMSI KOHLLENTYyasbHbl-
MU €CTECTBEHHO-HAy4YHbIMWU 3HAHUS-
My, OyaeT aeicTBoBaThb Tak, YTOObI
pesynbTaTt ero AencTeuiA Bcerga co-
yeTancs ¢ 6epexHbIM OTHOLLUEHUEM K
npupoae U C ee CoXpaHeHMem He
TONbKO NS HbIHELUHEro, HO 1 Ans rpsi-
aywmx nokonenuii. Knura C.X.KapneH-
KO — TOT CaMmblii y4eOHWK, KOTOPbINA No-
MOXET OCBOUTb KOHLEMNTyasbHble BO-
npoCbl COBPEMEHHOIO eCTeCTBO3Ha-
HUS.

JOKTOp XUMuyecknx Hayk
A.A.TMonoe
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Ectb 1m 0Oor? SAnXAM BIREN

JKCKJIIO3UBHbLIN areHT Strem Chemicals (USA) B Poccun

MocTaBkM MMMNOPTHbLIX PEaKTUBOB MO 3aKa3am M CO cknapa
CoGCcTBEHHOE NPOM3BOACTEO PEaKTUBOB
B NaGopaToOpHbIX YCOBUSAX M peakTopax

MOC": MeTtannouetsl Ti, Zr, Hf, Mg, Sr, Ba, V, Nb,
Ta, Mn, Fe, Co, Ni n naHTaHoumoB,
MOCTUKOBbIE LIEHbI, ankuiMeTanbl
(BkoYast OyTUAAUTWIA U peakTyBbl PrHbSI-
pa), NPOW3BOAHbIE OUNMBAIONIMETaHA

dochop-0OC™: | Tpuankun- n TprapunpoceuHsbi,
MOHO- 1 ANankunxnopdoceuHsbl,
ondennnxnopdochuH, andeHnndochuH

Jlnranapl AnupknoneHTagmeH, NeHTaMeTuaLMKIONeH-
ona MOC™: TaWeH, OunuBanounmMeTaH

PacteopuTenu':| AnmeTokenaTaH, Tetparuapodypa,
rekcaHbl, au-H-0yTunoBbI adup

*anBEHGHHbIe npumMepbl He orpaHn4nBaroT CrnCcOK KiaccoB v coeanHeHnn
A Takxe Karaan3atopbl v ONTUYEeCKU aKTUBHbIe
Karanu3atopsbl, X0pUAbl PEAKO3EMETIbHbIX METasioB,
¢1Op-0OC, ankun- v apuaranoreHuabl, ruapuabl MeTaaios
(BKtO4asi INTUAGIIIOMUHUATAPUA),
pPeakTvBbl 3JIEKTPOHHOM YUCTOTBI,
neryamne coeguHenus ansgs MOCVD&CVD n mHoroe apyroe.

Ten.: (8312) 753-772; dakc: (8312) 750-799;
e-mail: dalch@kis.ru, www.dalchem.nnov.ru
000 «JAnXUM», 603000, HuxHuii HoBropog,

A/A 634
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HpopmHayka

AreHTCTBO Hay4yHbiX HOBOCTEH

CamMbiin KOPOTKMA NYTb

U UHBECTULIMAM

AreHTCTBO POCCUMNCKUX HAY4YHbIX HOBOCTEWM,
CO34aHHOE Mpu XypHane «XnmMus mn Xn3Hb — XXI Bek»
nontopa roga Hasag, npegnaraeT UHCTUTYTaMm,
Hay4YHbIM LLeHTpam 1 nabopatopuam
NHPOPMALMOHHOE OBCNYXNBAHME.

Ecnu Bbl xO0TUTE, 4TOOLI O pe3dynbTartax BalUUX UCCAeaoBaHUN
y3Hann B Poccum n 3a pybexom,

TO Ny4lle BCero caenartb 3710
Cc nomouwbio «MHPopMHaykm».

Hawwn npodeccrnoHanbHble KOPPECNOHOEHTHI
N penakTopbl MOArOTOBAT MOHATHLIA MHTEPECHbLIA TEKCT
O BallEM MccnegoBaHuM, NOcCNe 4Yero oH OyaeT pasocnaH
BO BCe LeHTpanbHble CMW Poccun.

[Mocne nepeBoga Ha AHIMNMUMACKUN A3bIK
3TO COOOLLEHME MOABUTCA B MHPOPMALMOHHbIX areHTCTBaXx,
obcnyxumBaroLwmx 3apyodexHsie CMIA.
«MHpopMHayka» — 3TO caMbll KOPOTKUIN NYTb
K MPU3HAHUIO U MHBECTULUSM.

3BoHMTE: 267-54-18
Muwinte: textmaster@informnauka.ru
CmoTtpute: www.informnauka.ru
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3a0biTOE UMSA
TUpaHHo3aBpa

AMepUKaHCKUE MaJICOHTOJIOTY HAIIJIM KOCTU TWHO3aBpa,
KOTOpbI€, BO3MOXHO, 3aCTaBsIT NMEPEUMEHOBATh BCEM M3-
BecTHoro Tyrannosaurus rex B HE CTOJIb 0J1ar03BY4YHOTO
Manospondylus gigas.

B 1892 rony DnBapa Ipunkep Kom Hamen B FOxHo#
JaxoTe OOHY KOCTb XXMBOTHOT'O, KOTOpPO€ OH Ha3Bal
Manospondylus gigas. OmnpeneanTs Mo ¢AMHCTBCHHON
KOCTH, KaKoe 3TO XMBOTHOE, HE yAajJoCh, O3TOMY 00
OTKpBITUU TTOUYTHU 3a0bLIK. B 1902 roay I'enpu OcOopH
Hales 0oJiee Wiu MeHee LieJblii CKeJIeT TUTaHTCKOM siilie-
puIbl 1 Ha3Bas ee Tyrannosaurus rex. DTO UMsI TTPUKU -
JIOCh.

OnHako crycTs mouytu croaetue, jetom 2000 rona, yue-
Hble u3 MHCTUTYTA reosornyeckux uccienoBanuii (biask-
Xunnc, CIIIA), konast B ToM xe paitone KOxxHoit Jlako-
THI, HAIIUTM HEMaJI0O KOCTel TMpaHHO3aBpa — pebpa, ue-
JIIOCTU U YacTU 4yepena. Bo3HUKIIO pe30HHOE MPearnoo-
JKEHHE, YTO 3TU KOCTH IMPUHAIJIeKaT TOMY K€ XHUBOTHO-
MY, UTO 1 KOCTb, HaiineHHast Konmom (MH@GOpMallMOHHBIN
kaHan Discovery). Ecamu aTa rumnore3a moaTBEpAUTCS U
Kon okaxeTcst mepBOOTKpbIBaTEIEM, TO B COOTBETCTBUU
C IpaBWJIAMM 300J0TMYECKONM HOMEHKJIATYPhl TUPAHHO-
3aBpy NPUAETCSI CMEHUTh UMSI Ha MaHocnoauitoc. [1ogo6-
Hasi UICTOPUS yKe MMeJIa MEeCTO: TI0CJIE TOTO KaK BBISICHU -
JIOCh, UTO JiBa KOMIUIEKTa KOCTEe MPUHAIIeXaT OTHOMY
1 TOMY Xe XXUBOTHOMY, OpOHTO3aBphI MMPEBPATUINCH B
arnaTo3aBpoB.

Tyt, npaBna, ectb HeOoJblIOe pasznuune. HazpaHus
«arnarto3aBp» M «0POHTO3aBpP» MAJCOHTOJIOTH UCITOJb30-
BaJy MOBOJIbHO yacTo. Ciayyail ¢ MAaHOCTIOHAMUIIOCOM U
TUPAHHO3aBPOM — Jpyroe Aejo. Ha mpoTsxkeHun Beka
TepBOe MMS €CIIM M OBIJIO M3BECTHO, TO BeChMa Y3KOMY
KPYTy CIEIMAJIUCTOB. DTO MOXET MOCIYXUTh BECKUM
OCHOBaHUEM [Ji1 MeXayHapoaHO! KOMUCCUM IO 300-
JIOTUYECKOUN HOMEHKJIAType, KOTopasi MpUHUMaeT OKOH-
yaTeJbHOE pellieHre 0 HAaNMEHOBAHUSIX, OCTABUTh TUPaH-
HO3aBpy €ro uMsl.

H.MapkunHa
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MuwyT, yTO...

...BCcero 3a oguH XX BeK 4eJIOBEYECTBO
M3pacXoa0BajIo MOYTH BeCh 3amac Hed-
T, chopMUpOBaABIIMIicS Ha 3eMiie 3a
COTHU MUJUIMOHOB JieT («BecTHuk Jlanb-
HeBocTouHoro otaeineHus PAH», 2000,
Ne 5, c.6)...

...TIPOLIECCHI KPUCTAJUTU3ALINY U TUTABJIE-
HUSI BEeILleCTBA COMPOBOXKAAIOTCS U3NTyUe-
HUEM aKycTrueckux BoiH («MHxeHep-
HO-(du3ndecknit KxypHams», 2000, Ne 6,
c.1289)...

...0MOMOJIEKYJIBI in VivOo CITOCOOHBI Ha-
KaruimBaTh TPUTUM, TaK KaK OH UMEET
TEHIEHUHMIO 3aMellaTh B HUX aTOMBI BO-
nopona («Paguaumonnas 6uonorust u
pannoskoiorus», 2000, Ne 5, ¢.498)...

...B TIOCJIEHUE TOIbI OOHAPYXWIH, YTO
MHOTHME HESHIOKPUHHBIE KJIETKH MOTYT
CHHTE3MPOBaTh TOPMOHBI («BroyieTeHb
SKCIEPUMEHTAIBHOM GUOIOTUM Y MEIH -
muHb», 2000, Ne 11, ¢.483)...

...B CIIIA mouTu Bech 10ObIBaEMblii Mar-
HU BBIICISIOT U3 MOPCKOM BOIBI («XU-
Muyeckas TexHosorus», 2000, Ne 10,
c.2)...

...B ommxkaitmue 10—15 et npeacTout
pacu@poBaTh IEPBUYHBIE ¥ IIPOCTPAH-
CTBEHHBIE CTPYKTYPhI BCeX OEJIKOB UeI0-
BeyecKoro opraHusma («BecTHmk
PODU», 2000, Ne 3, ¢.38)...

...BO3MOXHBI CUTyallMu, KOrJAa BUIU-
MOCTb 00BEKTA YJyUIlIaeTcsl IO Mepe ero
MOrpyXeHUsi B MyTHYI0 Boay («OnTuka
atMocdepbl U okeaHa», 2000, Ne 10,
c.908)...

...IIPOBEIEHHBII HEJABHO aHAJIU3 CHO-
BUIECHWI IMOKa3aJl, 4YTO CeKCyalbHast
TeMa, Borpeku Ppeiigy, MPUCYTCTBYET
TOJIBKO B 13,5% cayuaeB («JIutepatyp-
Hast raseta», 6—12 Hos0pst 2000 r.)...

...HbIHE TIOATBEPXICHBI OTKPBITHSI HE
MeHee 32 IJIaHeT Y IPYIUX 3BE3JI, TO €CTh
spa yHUKaIbHOCTH COJTHEYHOM CUCTEMBI
3aKOHYMIACH («ACTPOHOMMUYECKUIA BEC-
THHUK», 2000, Ne 6, c.541)...

...pPTYTh TIpYW OTIPENEeIEHHBIX YCIOBUIX
MOXET CTUMYJIUPOBATh Pa3MHOXEHUE
OaxkTepuii («Jloknaasl AKageMUu HayK»,
2000, T1.374, ¢.359)...




MuwyT, yTO...

...Ha 1 sauBaps 1999 r. B Poccuu Hacum-
ThiBasIM 18 819 000 JerkoBBIX aBTOMOOM -
seit, u3 Hux 13 729 000 oreyecTBEHHOTO
npou3BoacTBa, 4 262 000 — mHOCTpaH-
Horo, 829 000 — ctpan CHI («Mwup Hed-
TenpoaykTon», 2000, Ne 4, c.2)...

...5000 u3BECTHBIX BUJOB BUPYCOB CO-
CTaBJISIIOT NI 4% OT OLICHUBAEMOTO UX
o6mrero ynciaa 130 000, a 4760 uzsect-
HBIX BUIOB OakTepuil — 12% ot 06111ero
yuciaa 40 000 («Becthnuxk PAMH», 2000,
Ne 11, ¢.7)...

...CTpEeCCHI, IepeHECEHHBIe MaTePhIO BO
BpeMsi OEpEeMEHHOCTH, YacTO CIyXaT
MPUYUHAMU HEBPO30B, 3aMEIJICHHOTO
YMCTBEHHOTO Pa3BUTHS, aJJepruil u
Npyrux natosjoruii y pedenka («Ilcuxo-
JIOTUYECKU XypHaa», 2000, No 6,
c.51)...

...iepecakeHHbIe B MO3T aMbuOUii HEPB-
HbIe KJIETKU Ap0o30duibl nuddepeHIn-
pYIOTCS TaM, COXpaHsSs 3adaHHBIE
X T€HOTUIIOM MOP(OIOTUYECKHUE OCO-
o6ennoctu («I'eHetmka», 2000, No 11,
c.1437)...

...BBIIBUHYTA TUTIOTE3a, YTO (GU3UIECKOE
NpPOCTPAHCTBO (DpaKkTalbHO U UMEET
NPOOHYI0 Pa3MepPHOCTh, PABHYIO TPU-
MmepHO 3,1 («Tennodusnka BbICOKUX
temmepatyp», 2000, Ne 5, c.841)...

...TIpY SIPKUX BCITBIIIKAX CBETA Y YeJIOBEKa
BO3MOXKHBI TPU 3alIMTHBIC pEaKIIUU —
MUTATEJIbHBIA pedIIeKC, IIOBOPOT TOJIOBbI
C 3aKpbIBAHMEM JIMIA PYKAMU M CYXEHUE
3pavyKOB, KOTOPBIE ITPOMCXOIAT COOTBET-
crBeHHo 3a 0,15; 0,5 u 1,5 ¢ («Ontnuec-
KUii xypHair», 2000, Ne 9, c.4)...

...€CJIV paHbIIe B MOCKOBCKHUX BYy3ax
OKOJIO YeTBEPTH CTYIACHTOB ObLIIU MOCK-
BUYAMU, a OCTaJIbHbIE — WHOTOPOIHU-
MU, TO ceiiuac KapThUHa B TOUHOCTHU 00-
patHas («Bysosckue Bectu», 2000,
OKTS0DB, C.6)...

...KaK IoKa3aau OMpocCkl, Oojee Mojo-
BMHBI HAllUX HAayYHBIX paOOTHUKOB
ObLIM OBl YIOBJIETBOPEHBI, €CIM OBl UX
CEeTOJHSIIHION 3apIuiaTy MOBBICUJIN B
2—5 pas, 34% — ecnu 6B B 6—9 pa3 u
13% — B necathb u 6osee pa3 («BecTHuk
PAH», 2000, Ne 11, ¢.967)...
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OCTOpPOXHO, NUPCUHT!

KOPOTKME 3AMETKMU

[MupcuHT — TIpoKaabIBaHUE Teja, TaK Xe, KaK U TaTyUPOB-
Ka, U3BECTEH C He3anmaMsTHBIX BpeMeH. Y IPEeBHUX eTUIITSIH
IIPOKOJIOTHIN ITyITOK CBUACTEIBCTBOBAJ O IIPUHAIICKHOCTHU
K 3HAaTHOM (B TOM 4YMCJIE KOPOJIEBCKOI1) ceMbe. Pumckue
LICHTYPMOHBI HOCHJIM KOJIbIIA B COCKaX KaK 3HAaK MYyXeCTBa
u xpabpocTtu. Kpome TOTO, 3TN KOJIbIIA TMOAIECPKUBAIA UX
KopoTtkue mramu. O4eHb pacipocTpaHeH ObLUI MUPCUHT (B

PaBHOM CTeNEHM UM MYXCKOM, U KEHCKU1) B

CeKCyaJiIbHOM

cdepe. B Halle BpeMsi, BO3pOAUBILKCH KaK JIE€MEHT aTpU-
OyTHKM He(OpMaIbHBIX COIIUAIBHBIX TPYIIIT — MTaHKOB, PO-
KepoB, OaiikepoB, MpeAcTaBUTee aHAeTpayHIa U CEKC-
MEHBIIIMHCTB, MTUPCUHT BCE Yallle CIIYKUT IIPOCTO JJIsT YKpa-
IIeHUs W MpUBJIeUYeHNsS BHUMaHUS. [IpoKanabiBaTh MOXHO
MpaKTUYECKU JI00YI0 BBIITYKJIOCTD TeJla, HO MoJajbliie OT BeH

" apTepuii. DTO MOUYKHU, XPSIIH yiileil, OpoBu,

HO3IpH, HO-

coBas meperopojika, ryobl, sa3blK, COCKU, MyNOK, TeHUTaAIUMU
u T.1. CeromHst HanOOJIBIICH TTOMYASIPHOCTHIO CPEAU IEBY-
LIeK, TOMUMO MUPCUHTA ylIeil, K KOTOPOMY TaBHO MPUBBIK-
JIW, TIOJIB3YETCS MPOKAJBIBAHKE ITYITKA U HOCA.

Bo ®paHuuuy naxe Havyaly KaMIIaHUIO IO OLIEHKE MeIu-
IUHCKUX PUCKOB, CBSI3aHHBIX C ITUPOKUM paCIIPOCTpaHe-
HueM nupcuHra. ITomuMo HeMasabix MHMEKIIMOHHBIX OMac-
HOCTeI BO3pacTacT PUCK BUPYCHOTO 3apakeHUS TeITaTUTOM
B u C, CII oM, Tak KaK y 3TUX BUPYCOB AOJTUI UHKYOa-
HuoHHbIN niepuoa. [Tpodeccruonanam, neaa0IMM MUPCUHT,
MmpeArnucaHa TiaTeJabHash CTepUIN3aliisl MHCTPYMEHTOB.

AHTIMIICKME MeIUKHU, CO CBOE CTOPOHBI, CUJILHO 00ec-
MMOKOEHBI POCTOM OCJIOKHEHUI, CBSI3aHHBIX C pacIlpocTpa-
HEHWEM JIOKHOTO TMPCHHTA Y feTeit. leTsIM, KOHeUHO, HUK-
TO TIYTIKU HE MPOKaJbIBaeT: YKPAIIeHUS ¢ IPKUMU KaMyIll-
KaMH JepKaTcs TP IMTOMOIIH IBYX MAaTHUTHKOB. MarHuTHI,
JIIOCTAaTOYHO MOIIHbIE, YTOOBI MPUTSITUBATHCSI Yepe3 KOXY,
JTaIOT WJITIO3UI0 HACTOSIIETO TMPCUHTA... Bpauu ckopoii me-
nuaTtpudeckoii momouu B lleddunae mocie ynaaieHus mar-
HUTOB KOHCTATUPOBAJIX IO HUMU HEKPO3 TKaHel (TpuHAaI-

11aTh CJIy4aeB 3a TpU JHs!).

Hpyrast omacHOCTh — CJIy4ailHOE MpPOTJaThbIBAaHUE 3TUX
yKpameHuii («Sciences et avenir», 2000, okTsi6pp). [Tomas B
KEJYIOUHO-KUIIEUHBIN TPaKT, MAarHUTHI MOTYT ITPUTSIHYTh-
cs APYT K IpYyTy yepe3 CTEHKM OPTaHOB M BbI3BaTb UX He-

IPpOXOANMOCTD.

O.PbIiHOoNMHA
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J.M.POLLIMHOMU, Capatos: JIun3s: 04k06 «c ymonueHu-
em» U320MOBALIOM U3 cmekaa 0coboll MapKu, ¢ Opyum no-
Kazamenem npeaoMAeHUs, SMO U N036041em deaamsv Ooaee
MOHKOe CMEKA0 C meMU Jdce OUONMPUIMU.

B.H.CAPAH, Mocksa: Koeda ebt Hape3aeme ayk, eaasa
6am wunalom He QuUMOHUUOIbL, KOmMopble YOUBAIOM MUKDPO-
008, a aghupnble macaa, camu xee PUMOHUUObL, XOMS U Ae-
myuue, He NAXHYM,; CHUMAEMCS, YO GUMOHUUO08 OoabULe
6ce20 6 0OHUE NYKOBUUDbL, 4 8 KPACHbIX COPMAX AYKA UX 001b-
we, uem 6 Oenvix; ¢ «edyuecmbior» cooepiucanue PUMoOHYU-
006 He C8A3aHO.

I1.4.KYJIbBABE, Cankrt-IletepOypr: K konuy eapan-
muiinoeo cpoka yeemmuvie pomonnenxu meparom 00 20%
uyecmeumenbHoCmu 0ace npu XpaHeHuu 6 XoA00UuabHUKe.

E.B.KYITPUAHOBY, bnaroseuienck: llpenapamol au-
MOHHUKA NPOMUBONOKA3AHbL NPU 2UNEPMOHUU U CMEeHOKAp -
duu; ecmv 0aHHble, Mo 6 nepgvie 3—4 OHs Kypca neuenus
HeCKOAbKO Hapyuiaemcs moyHas KOOpOUHAUUs 08UNCeHU,
MaK 4mo mMoeym yxyouumucs, Hanpumep, CHOPMuHble pe-
3yAbMmamol.

O.A.TYCEBOW, Mocksa: Jucme: 6ymazu, oceeujerHbvie
MeOQUUUHCKOU K8apyuegoll AamMnoil, Mo2Ym ceemumocs, ecau
6 bymaey dobaenen onmuueckuii ombeausamens, 045 300-
D085l dma Gymaza He OnAcHa.

J1.I0O.ABUJIOBOW, Psasaub: Hu acnupun, nu casuyuno-
8YH0 KUCAOMY He UCNOAb3YIOM KAK KOHCePEaHm 6 NUUeeoll
NpoMbIUACHHOCMU, meM 0oaee Imo HedonyCmumo 6 0omMaul-
HeM X0351icmee; 803MONCHO, 8bl UMeAl 6 6UOY COPOUHOBYIO
Kucaomy — oHa OeilcmeumenbHo 001adaem KOHCEpeUpy-
WUMU CEOUCMEAMU U NPAKMUYecKu Oe3gpeua.

H.P.TOJIYBKWHY, CeikTeiBKap: «bponzosyr» kpacky
PEKOMeHOYIom pazeo0ums HAMYpaibHoli oaughoil; npu uc-
Nn0Ab308AHUU CUHMeMUUeCKOU 0AUghbl pe3yasbmam Oydem
Xyonce.

C.B.KY3bMUHOMU, Tomck: Bsicmpopacmeopumstii ca-
xap-pagunad — 3mo 00paboOMaHHbLil NAPOM U CNPeccoO8aH-
HbLI caxap-necok; ecau neped npeccoganuem 0ob6agums He-
MHO20 CaXapHoeo cupona, noayuamcs 6oaee meepovie Kyc-
KU; a «caxapuvle 20108bl», U3 KOMOPbLIX 2ycapvl 6apuau
ACHCEHKY, — IMO AUMOLL caxap: NecoK ¢ CUponom nepead 3a-
CMbl8AHUEM elye U YeHmpUu@yeupyom.
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O[, CIOBOM «yM» B 3aroJIOBKE noppa-
3yMEBAETCs YMC as nesTeNbHOCTb,
N faxe eqATeNIbHOCTb, a ee
NpPOV3BOAUTENBHOCTb, a — 3arparta cun u
SHEpPruM Ha 3Ty OEeATEeNbHO M3BECTHQ, YTO OA-
HUM OHa JaeTcsl NIerko, a Aaf 3ynbTaTe OrPOMHbIX
yeunuit. Kntalickue gaoch! y O MEepBbIX Aer
KO BE T MO Jate po OPbIM MOXHO
MOYb CO b YCUNNS Hal b b, Ka
31’0 en NMDW NAJIN

OHv

0 3/

O

JI0B3 epornng «BaHL HE
Typa, a «4aH yoLBeTaHue, ycnex, n3obm
npuxon BaHb YaHa o6ecrneymBaeT pacuBET KyJbTyp
€CTb 1 Apyrue, COKPOBEHHbIE, 3HaYEHUS nepornudo
BECTHble Jaocam: « cobpaHHoe cems, «4a
bIM 3anucam, TO eCTb ' acTpc

UM 1N acTpon

nTae KyMUpHu BaHb YaHna ctpoaT yx%onbme 1
COT NneT. A feHb ero poxaeHusa otmeyaioT 3 despa
JIYHHO-COJIHEYHOMY KaneHpaplo. 9TO COOTE
deBpans rpuroprMaHcKoro KaneHaaps B
nax n 16 mapta B 2003 roay. N300
MPVBET/IMBLIM Y MYAPbIM, HACTO BEPXON

Nmesa nopyyeHune MOBO
K1 He6a_— pyKkoBOAU 6011

= =



YM 1 cynb0a,
NN
BaHb HaH — 3alUUTHUK YYEHbIX

HekoTopoe npesncTaBsieHne o TOM, KaK AaocChl
paccYnTbIBalOT PUTMbI JTIO[EH, MOXHO COCTaBUTh,
npoyntaB kuury A.H.BopobbeBa «TpaanLNOHHbI
KUTaricKuii KaneHpapb, Kak OCHOBa (aHLUyh» nan
M.M.BoraunxuHa «@®aHLWyi: 6a30Bas Teopus u rp.

M.M.BoraumxuH
PALOCTU XU3HU

y. TpyoHOCTb 34ECb B TOM,

OTHW NEeT CyulecTBYyeT He-

NoBaTeNbHO, €CTb

0 HamPaBAEHUU ITUX

1T ! UTY 9 N B CTaB-

ns en cTpaHe cuc-

PbI-BOAbI), OAHAKO

0 eCM NPULEPXKN-

OOHOW LWKOJbI, TO ycnex
puaer.

N lag cuctema MoMOLLY,

OCHOBaHa Ha ToM, 4To BaHb YaH

= TPUT Ha NIOAEN C Pa3HbIX CTOPOH B

MMOCTM OT roga poxaeHus. Ans

AuBLLMXCS B XX Beke Bepem nocnes-

- HIOI0 UMdPY roga poxaeHUs 1 onpene-

ms .

-

B nsgemMm HanpaBneHue: 1 — cesep, 2 —
- CEeBepo-BOCTOK, 3 — BOCTOK, 4 — 1oro-
- - u BOCTOK, 5 — tor, 6 unn 8 — toro-3anag,
epo-3anag. B
NOMeCTUT
VIXXHBIW LW .

LCHorper. X crenyer i ueiTpa. o
MeleHnsa. Cnenyet yTOYH
KNTaNCKOMY COJZIHEYHOM 10

roa HauymHaeTcsa 4—5 deBpans, Tak 4To
pPOAMBLUMMCS paHee Hado CMOTPEeTb
npenbayLwmn rog,.

YTo 3mechb cpabaTbiBaeT? He noxoxe
1N 3TO Ha CTapbll CTYAEHYECKUA Me-

|
- . . TOA: MOJIOXUTb Y4EeOHMK MOA MOAYLUKY
ATOB CKa3aHO, 4To «CcTBOMbI | 1 |l 1 CNOKOMHO crnaTtb nepepn aKk3amMeHOM?
BbIGOpPOYHO. Of C NaloT BETBU 6 1 7 3HAHUEM». Moxoxe. BaHb YaH, kak 1 gpyrue mo6-

‘B cyap6e ecTb BaHb Yaw, To  Pble [yxu, CocoGeH npespawars 6eay
: X4nHA Mya- B PandoCTb, W, €CTECTBEHHO, OH MOMO-

ylla y Hux raeT Ha dk3ameHax. MoxHo 3apaHee

TaMu He CB4A- CMNPOCUTb Y HEero, Kakyk Mnoayyuilb

3al0TCS». ECNM ero B cyab0e HeT, To  OUEHKY, & MOXHO 00paTuTbCs 3a NOMO-

He bGepa: Tpeﬁyech NPUNOXNTb b0 K 2XKOATb, KOrAd NOSABUTCA OTBET HA

HEMHOro yCunuii U 3aTpatbl HA ym-  MyYalolinii BOMPOC — B rojioBe, a 70 1

CTBEHHYIO [EeATENbHO cokpaTtaTca B BUAE HAAMUCU Ha CTeHe.
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s¢ SKCTIOLIEHTP

11-2 mexayHapoaHas

Opranmaarop: 3AD «3kcnouaHTp.

Oprumansian nognepxea:
MK CTEQCTED NPOMBLLNEHHOCTH, HAYKH
W TEXHONOMMA Py,

& MAHWCTERCTED AKOHOMHYSCEKD S DEIBWTHA
W Toprogne g
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