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Mponor
Jlerkme — 3TO XUM3Hb

Jlerkue — TauMHCTBEHHBIM U Ja’ke MUCTHUYecKUil opraH. OHU
Hallla CBSI3b C aTMOCepol, OpraH, U3BJIeKaIOLINI JKU3HEH-
HYIO CHTy, 6€3 KOTOPOIi Hallle CyL[eCTBOBAHHE HEBO3MOXKHO.
Mer 3HaeM 06 9TOM cuie cOTHU JieT. Ha uBpure cioBo ruach
OyKBAJIbHO O3HAYAET «IbIXaHME», HO TAKKE U «OyX SKUSHU».
B xnaure Mosa npyr npopoka Ennyii 3asBngert: «lyx boxxwuit co-
3[1aJ1 MeHs, U AblXxaHue Bcepepskurerns nano MHe sKU3Hb» (MoB.
33:4)!. Dra ke KOHLIeNLUS BbipaskeHa U B HoBom 3aBerte, rae
artoctos1 MoanH rosopurt, uto Mucyc oyHys1 Ha CBOMX YYE€HHKOB,
4To6bl OHU nipuHsin dyxa Cesitoro (Moann. 20:22)2.

B Bu6uu >KUBOTBOPSILIAS CHJTA bIXAHUS! YCTAHABIUBAETCS
B CaMOM HaydaJe: CeObMOM CTUX BTOPOM I7TIaBbl KHUTM bBeITHs
rnacut: «M cosman locrions Bor yenoBeka M3 Ipaxa 3eMHOTO,
Y BIYHYJI B JIMLIE €r0O JbIXaHHe JXU3HH, U CTaJl YeJIOBEK AyIIeI0
skuBoio» (BeIT. 2:7)3. B IIpeBHeM Erunrte Takke IpU3HABAIU
BR)KHOCTB IBIXaHUS, U I0KAa3aTeIbCTBA 3TOMY MBI BUIUM CEro-
IIHS Ha MHOTHX JIPEBHUX CTaTysIX — Y HUX OTJIOMaHBI TOJIBKO
HOCBI, HO B LI€JIOM OHU OCTQJINCh HETPOHYTBIMM. Takoe ypo-
IOBaHMe ObIJIO He CIy4YaiHOCTBIO, a IpeIHAMEPEHHbIM el
CTBHEM TPYIII 3aBOEBATENIEH, LIEBI0 KOTOPBIX OBUIO OTHSATH
>KM3Hb, B JaHHOM CJIydae AbIXaHHeE JXU3HH, Y 3TUX CUMBOJIOB
Yy>KOH KYJIBTYpBI®.
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Ho B mpeBHOCTH O cue JIeTKUX 3HAJIX He TOJIBKO B 3aIlajf-
HOM Mupe. Bynnuam v nHIyr3M ObUTH OCHOBAHbI Ha TIOHUMaHHH
B/IMSIHUA [ObIXxaHUs. COIVIaCHO 3TUM AMCLUIIIMHAM, U3yYeHue
IbIXaHUS U OBJIaJieHre UM OBbUIO eJMHCTBEHHBIM IIPU3HAHHBIM
criocobom noctuub HUpBaHbl. Tut Hart XaH, BbeTHaMcKuit Oya-
IVIHCKUI MOHAX, XOPOLIO 0000IIAET 3Ty IPEBHIOK (PHUITOCODUIO
B CBOEM KHMre, HarmmMcaHHoH B 1975 r., «Uyno oco3HaHHOCTU»
(The Miracle of Mindfulness): «[IpixaHrHe — 3TO MOCTHUK, CO-
eVHSIOLINI KU3Hb U CO3HAHUE U CBSI3YIOLLINH TeJI0 U MBICIIN»’.

BHuMMaHMe K OBIXaHUIO B BOCTOYHBIX PEIUIUAX — 3TO
He 4YTO-TO M3 IPOIUIOTO; AbIXaHWE IPOJOJIKAET UIPaTh LIEeH-
TPaJIbHYIO POJIb B MX YYEHHUAX U ceromHsa. Ha XuHau npixaHue
HasbIBaeTcst prana (mpana). [1ogo6GHO 3amafHbBIM TOHATHSIIM
ruach (pyx) u Csroit [lyX, 9To He IIPOCTO CJIOBO, O3HAYAIOIIee
«BO34yX», HO IPU3HAHME ObIXaHUS BBICIIEH >KU3HEHHON CUJIOHN.
DTO 3HaHMe BO3BpAILlAeTCsl Ha 3araj yepe3 Takue AUCLUILIMHEL,
KaK Hora ¥ OCO3HaHHOCTb, a TaK’Ke uepe3 TeXHUKH, HallpaBJieH-
Hble Ha Pa3BUTHE BBIHOCIMBOCTH U [aske OIM30CTH. DTH ITpaK-
THUKU NTOKa3bIBAIOT, UTO Pa3yM U cepAle CIeOyIOT 3a JIETKHUMH,
a He Ha06OpPOT.

Ha npotspkennu Bcelt MCTOpUM LMBWIM3ALUY NTPHPAaBHU-
BQJIM [IbIXaHHUE K JyLle, UCIIONb3ysl OOUH TEPMUH AJst 0603Ha-
4yeHust ¥ Toro U apyroro. B Ipesuem Erumnre ato 65U10 ka; y 3y-
nycoB umoya; B JIpeBHeid I'penuu pneuma; B MHOyU3MeE prand.
B 1653 r. B cBoux nmekuugax 1o aHaromuu (Lectures on the
Whole of Anatomy) Yunbsim [apBeit, 3HaMeHHUTBII OPUTaHCKHI
¢dusuonor XVII B., BBIPasusl MPOCTYIO, HO ITYOOKYIO MBICIIb:
«’Ku3Hb 1 IpIXaHHe JOIOHSAIOT APYT Apyra. Bce skuBoe Oplmmr,
a BCe, YTO [BILIUT, — XKUBET».

Jlerkue — 3TO OpraH, KOTOPOMY TIPUXOAUTCS BBIITOHSITH HEBe-
POSITHBIN 0ObEM PabOTHI CYyTKU HATIPOJIET, EHDb 3a JHEM. YUu-
TBIBasI, YTO CPELHSIST YaCTOTA [IbIXaHUSI COCTaBysieT 14 BIOXOB
B MUHYTY, K&KIbIi B cpenHeM 1o 500 MUITUINTPOB, JIETKHE
CpeIHeCTaTUCTUYECKOTO B3POCIOTO YeIOBeKa MepeKadrBaIOT
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420 51 Bo3zyxa Kaxkplit yac. CyMMapHBIN CyTOYHBIH 06beM co-
craBnigeT npumepHo 10080 1 — orpoMHOe KOIMYECTBO rasa,
HOTpebIIEMOTO KaskKABIM YeJIOBEKOM Ha Harteii ruianere. Tem
He MeHee IIPY OTCYTCTBUH JIETOYHBIX 3a00/IEBAaHUI MBI JKUBEM,
He 3aMeuyast 9Ty paboTy, U OHA He TpeOyeT OT HaC CO3HATEIIb-
HBIX YCUJIUH.

ITo curnany ot mMo3sra auadparma OIycKaeTcsi, MTHOBEHHO
paciupds nerkue. Tak B OpraHM3M 3aTSATHUBAETCS ObIXaHHE
SKM3HHU, 2 B HEM COZEPKaTCsd MUJITUOHBI MOJIEKYJI KHCJIO-
pona. Jlerkue 6e3 3aiep>KKU MepesaloT KUCIOPOL 3PUTPOLIM-
TaM (KpacHble KPOBSIHBIE TeJIblIa), KOTOPBIE IPU CONEHCTBUM
cepala AOCTaB/SIOT 3TU MOJIEKY/Ibl )KM3HHU KJIETKaM TOJIOB-
HOTO MO3T4, MBIIIILI, IOYeK U JPYTUX OpraHoB. B nponomskeHue
LIMK/Ia yIJIEKUCTIBIN ra3, BbIpabaThiBaeMblil IIPU MOTPeOIeHNH
KHCIOPOZa HAIIMMHM TKaHSIMH, YHOCHTCSI TI0 BEHaM OOpaTHO
B JIETKHe, a 3aTeM M3TOHSeTCSl U3 HUX B aTMOCdepy B MOMEHT
pacciabnenust auadparMbl. DTO IPeKpPaCHbIif KPyTroOBOPOT I10-
BTOPHOT'O MCITO/Ib30BaHMsI U IIepepabOoTKY, Ha3BaHHBII COOTBET-
CTBYIOLIIE — KPOBOOOpaIlleH e, I7Ie LIEHTPAIbHBIM JIEMEHTOM
ABJISIIOTCS JIETKME — OCb, CBA3YIOLIAS TeJIO C BHEIIIHUM MHPOM.

To, 94TO KUCIOPOM, KU3Hb U JIETKUE BO3HUKJIM B HallleM
MHpe JOBOJIBHO OBICTPO APYT 32 APYrOM, He CIIydaitHo. TOIBKO
MMesl KUCJIOPOJI X CPEJICTBA €T0 M3BJICUEHMS, MOXKHO Jie/IaTh BCe
OCTaJIbHOE — AyMarTh, ABUIAThCS, €CTh, TOBOPUThH U JIIOOUTS.
JKusHb U gpIXaHWe — CMHOHHMMBEL. [IpyMeuaTenbHO, YTO Hallle
TOSIBJIEHHE HA CBET U3 yTPOObI MaTepH CUMTAETCSI YCIIELIHbIM,
KOIZla MBI [IeJIa€M MePBbI CAMOCTOSTE/IbHBIM BIIOX, a U3 )KU3HU
MBI YXOIUM C IOCTIEAHUM BBIIOXOM.

Pasymeercs, ObIIIMM He TONBKO MBI, JIbIXaHHe — 3TO MeXa-
HH3M OCBOEHHS >KU3HEHHOMH cUbl Ha Bcel 3emre. [pnmuar Bce
OPraHU3MBI, YCTPOEHHBIE CJIOKHEE MUKPOCKOIMMYECKUX aHA3PO-
60B, BKIIIOYast BCEX PBIO U KUBOTHBIX, & TAK)KE BCE PACTEHUSI.
VI3BeCTHO, 4TO pacTeHHUs ITPOMU3BOMST KUCI0poa barogapst ¢o-
TOCHHTE3y, HO OHHM TaK’Ke MOCTOSHHO ABIIIAT, OGHOBPEMEHHO
¢ $OTOCHHTE30M MOTPeOIIsAS KUCIOPOL, IJIST YAOBIETBOPEHUS
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CBOMX JHEPreTHYeCKUX MoTpebHOCTeil. Bece MBI Mcmonb3yem
9TOT OOLIMIT pecypc, Has3bIBaeMblil aTMOCGhepOii.

EcTb 4TO-TO ynUBUTENIBHOE B CaMOM CTPYKType Haulei
IbIXaTeabHOM cucTeMbl. OHa HauMHAETCSl C TpaXeu, eIUHOMN
IIMPOKOI TPYOKH, B KOTOPYIO IIOIafaeT BO3IYyX, IIPOHIs Je-
pe3 por uau Hoc. Tpaxest paszensieTcss Ha OPOHXH MIPaBOTO
Y JIEBOTO JIETKUX, IIPH 3TOM JbIXaTeJbHble IIyTH IIPOAOJIKAIOT
PasBETBIATHCS HA TPYOOUKH BCE MEHBIIETO U MEHBIIIETO pas-
Mepa, a B KOHIIe UX, I'TyOOKO B HAIIMX JIETKUX, HAXOASTCS I10-
XO’XKMe Ha BUHOTPaJIMHbI CKOIIJIEH!s], Ha3bIBa€MBble aJIbBEOJIH,
IZle ¥ MIPOMCXOAUT razoobmeH. LleIMKOM BCst Ta CTPYKTypa
HallOMMHA€eT JEePeBO, CTBOJ U IOCTENIEHHO YTOHYAIOUIHeCs
BETBU KOTOPOTO 3aKaHUYMBAIOTCS JIUCTbSIMM, B KOTOPBIX IIPO-
ucxonut razoobmeH. [Ipupona n3061IyeT npuMepaMy Takoi
KOH(MUTYpalluK: OTBETBJIEHUSI MOJHUM, CXOISIINECS B elu-
HBII KaHa [JITaBHOTO pas3psia, pa3BeTB/ISIOIIMICSI BHOBb IIPH
IPUOIMKEHUH K 3eMJI€; IPUTOKU PEKU, C/IMBAIOLINECS B OLHO
IJITaBHOE PYCJIO; CaMO YeJIOBEUECKOE TEJIO, Pa3BETBIIAIONIEeC
OT KOpIlyca Ha PYKU M HOTH, 3aKaHYMBAIOLIWECs MaJbLiaMU.
B cBoeil cTpyKType /IerKMe MCIIO/Nb3YIOT HEYTO YHUBEpCaslb-
HOE, MaKCMMaJIbHO IIOIVIONAsl JKM3HEHHYIO CHUITY, OKPY>Karo-
LIyIO BCEX Hac.

Hayka HaunHaeT cepbe3HO MCCIeI0BaTh TO, UYTO YeIOBeYe-
CTBO 3HAJIO HA NPOTSKEHUM BEKOB, — TEJIO MOXXHO MCLIEJIATh
npixaHueM. Kasxnaplif ron my6GIuKyIOTCst BCe HOBBlE M HOBBIE
CTaThy O LiesIeGHOM crite IbIxaHusl. BeUH poseMoHCTpUpo-
BaHBI IIPM3HAKH Y/Iy4IlIeHHs Y TIAIIUEHTOB C aCTMOM, XpoH1Ye-
CKOM OOCTPYKTHBHOM GOJIE3HBIO JIETKUX, XPOHHYECKOM 6OJIBIO,
Iernpeccueil 1 gaske pakoM. HaydHble mokasaTesbCTBa Hadalu
TIOCTYTIaTh U C 60sIee IIIy6OKOro YPOBHS, C YPOBHS HalleH KPOBU
Y Ja’ke TeHOB. B KpoBH y TeX, KTO 3aHMMAeTCsl OblXaTe/IbHOM
TMMHACTHKOM, ropa3no HUIKe KOHLIEHTpauusi OeKoB, CBHU-
IeTebCTBYIOIUX O BOCIAJIEHUH, OCOOEHHO IIPU OIIpeeseH-
HBIX BHIAX Harpy3ok. Takyke ObIIO IIOKa3aHO, YTO MOOM/IN3a-
1L[Ms1 CUJIBI IbIXaHUS BKJIIOYAET TPOTUBOBOCIIAUTE/ILHBIE TEHBDI
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Y BBIK/IIOYAET NIPOBOCHAJINUTE/IbHBIE, B TOM YHCJIe T€HBI, Pery-
JIMPYIOIHE SHEPTreTHYECKUI MeTaboIn3M, CEKPELMIo HHCY-
nMHA ¥ gaxke Ty dactb Hawed JJHK, koropaa orsedaer 3a nor-
rosietue’. B oTHOLIEHNH ClIeAyIOIIMX MOKOJIEHUH Te U3 Hac,
KTO CErONHS 3aHUMAETCS ObIXaTeJIbHOM TMMHACTUKOM, BIIOIHE
MOTYT 3aBTpa IeperaTb CBOUM MOTOMKaM 60jiee yCTOMUUBBIE
K GOJIE3HSIM TeHBL.

B jlerkux, MOMHMO HX POJH B IpoduIakTHKe 3ab0seBa-
HUI, TaKKe eCTb HEeUYTO, UMeOlllee BayKHelIllee 3HaUeHNe OIS
HAIIIero CyIIeCTBOBaHMsI U Oymyiiero BeuKUBaHUsA. C TOUKM
3peHus 3BOMIOLMHU JIETKME — Hallla caMas MojoJas CTPYK-
Typa, pPa3BUBINASACS, KOTZA HAILM IIPeJKM BBHILLIM M3 OKeaHa,
okono 400 MJIH 7IeT Ha3al, ropasfo MO3Xe, YeM pPa3BUJIMCh
cepile U Apyrde opraHel. [IoMHMO TOro YTO OHHU SIBISIIOTCS
LIEHTPaJIbHBIM OPTaHOM KaK IIPU POKIEHUH, TaK U IIPU CMEPTH,
OHM TaKXXe SIBJISIOTCS OPTaHOM, O KOTOPOM MbI JOJIKHBI ITO-
3a60TUTLCS B OyaylieM, eCid COOMpaeMcsi KOJIOHU3UPOBATh
APYyTUE IVIaHEThI WX OAa’XKe€ BbBDKUTDH Ha 3TOU C ee paaruKaJIbHO
MEHAIOIIMMCS KJIMMATOM U IIOCTOSIHHOM YIPO30H peCcrupaTop-
HBIX aToreHoB. Kak u APyTMMU OpraHaMHy, JIETKMMU YIIpaB-
nsieT MO3r 6e3 yJ4acTusi CO3HaHHs], HO, B OT/IMYHE OT APYTUX
OpPraHOB, MbI CITIOCOOHBI KOHTPOJIMPOBATH JIETKUE CO3HATENBHO,
€CJIM TIOXKEJIAeM.

braromaps 3TOMy 371€MeHTy KOHTPOJS JIETKME B HACTOS-
11ee BpeMs CAeIaauch LEHTPOM BHUMAaHUS, BaXKHBIM IS 310-
pOBbsI M IIporpecca obIiecTBa B LjeJIOM. MBI JKMBEM B 310Xy
KOJIOCCA/IbHBIX IIepeMeH, Koraa 3a nocaegnue 100 neT TexHo-
JIOTMM M MeJMLMHA ITPUBHEC/IM B Hallly KU3Hb HECJIbIXaHHbIE
noctikeHusl. CpenHsst IPONOJIKUTEIbHOCTD JKU3HU Ye/I0BEKa
HeJaBHO YABOUJIACh, KOJIMUECTBO /Iofel Ha 3eMJie YTPOUJIOCh.
Tem He MeHee HalllM eCTeCTBEHHbIE YyBCTBA OECIIOKOMCTBA
" HENOBEPUA, ITPEXKIE ITIOMOraBIINE€ HAM BbDKHBATh, KOrJd Mbl
CTaJIKUBAIMCh C COBEPLIEHHO UHBIMU yTPO3aMH, 4eM cerydac,
HUKYyOda HE NEJIUCh. Ecnu MBI He XOTUM HNCYE3HYThb KaK BU[
HJIM YHUYTOXXHUTHL HaIly IUIAHETY, HaM IIPpUAETCH HAYIYUTHCA
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Goblile TOBEPSITh APYT OPYTy U GOblle COTPyAHHUYATH. Jler-
KM€ — 3TO OpraH, KOTOPBI MOXXeT IIOMOYb HaM COBEPLIUTb
9TOT Iepexof.

HCCMOTpH Ha TO 4YTO JIeTKHUe — 3TO MOLLIHbIﬁ opraH, CEeroAgHs
Ha HUX IMTPaKTUYECKU HE o6paLua10T BHUMAaHHA U OHU HAXOOATCA
oz eie 6osbleit yrpo3oil. Cepzlie 3aHS/IO LIEHTPAIBHOE Me-
CTO B IIECHSIX U JIMTEpPaType KakK BOIUIOLIEHNEe HAIMX 3MOILHIA
Y CTpacTeit. Mo3r MoYrTaIoT KaK BMECTHUJINIIE HAIITUX MBIC/IEH
Y >KeJIaHUH, €r0 CJIOKHBIM yCTPOMCTBOM BOCXUILIAIOTCS, U 6na-
rofapst eMy Halll BUI CMOT IPOLBETaThb. 3a KOXKeil 3a60TIMBO
YXa)XHMBalOT, 3TO OTPakeHHe Halllel KpacOThl B IOHOM BO3pacTe
U MyIpOCTH B cTapocTd. Hallla penpoaykTyBHas cucTeMa Ja-
pYyeT HaM MarHeTH3M ceKca U 4yno poxxaeHus. O Jerkux Hauu-
HaeT 3a[yMbIBAThCSI OOBIYHO TOJIBKO TOT, KOMY TPYIHO ABIIIATE.

CraTucTriKa, CBULETENbCTBYIOIIAs O PeHeOPEKEHNHU JIer-
KUMH B MeZIMIIMHCKOM MHpe, HeyMonrmMa. Kaskablit roz ot paka
JIETKUX yMUpaeT OOJIblile JIFOZEH, YeM OT paka Ipyau, MOmKe-
JIyZOYHOM >KeJie3bl U TOJICTOM KHUIIKHU (C/Ieayrouue TP JIUAU-
pYIOLIMe IIPUYUHBI CMEPTU OT paKa) gmechie 83Amblx, U TeM
He MeHee Hal[MOHAaIbHbIe HHCTUTYTHI 3apaBooxpaHenus (HM3)
Y Ipyrye roCyqapCTBEHHbIE YYPEXKAECHUS BbIIESIOT IIPUMEPHO
BIIOJIOBUHY MeHbIIIE CPEeICTB Ha PUHAHCUPOBaHUEe GOPHOBI C pa-
KOM JIETKHX, YeM Ha 60pb0y ¢ pakom rpyau®°.

Meskzay TeM MHOTHE 3a60/1eBaHMsI JIETKUX UMEIOT KaTaCTpO-
¢uaeckuii KIMHUYecKUH ucxor. Mnynonatnueckuil 1eroYHbIi
¢ubpos (UJIdD) — ato 3aboneBaHUE JIETKUX, [P KOTOPOM
B HUX 0OpasyeTcs pyOLIOBast TKaHb. BOIBIIMHCTBO MOAEN HU-
KOIZla O HEM He CJIBIIIAJIH, OOHAKO OHO eXXerofHo Iopa’kaeT
30000 mauueHTOB, MPUMEPHO CTOJBKO X€, CKOJIBKO U Pak
nreiiku MaTku. MccmenoBanus o MJI® duHaHCHPYIOTCS TIOXO,
U [I0 HACTOSILIIETO BPEMEHU He ObIIO JOCTOBEPHO ITOKA3aHO, UTO
KaKOM-TUO0 JIEKAPCTBEHHBII MPenapaT CiocOOeH 3HAYUTETHHO
NIPOIUIUTH KU3HD JIIOAEHN, CTPAJAIOIHUX 3TUM 3a00IEBaHUEM.
KoadpduumenT BekuBaeMocTH, paBHbIi 50%, — 3TO y>KacHO,
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¥ GOJIbIIAst YACTh MTALMEHTOB YMHUPAIOT B T€YEHHE TIPUMEPHO
YyeThIpex JIeT MOcCye MOCTAaHOBKHU AMarHosa'’. Drto xyxke, 4yem
IU1s1 GOJIBLIMHCTBA PAKOBBIX 3a00JIeBaHMI. 32 UCKIIOUEHHEM,
KOHEYHO, paKa JIETKHX, ellle OHOTO HeOOLIeHNBaeMoro 3abo-
7ieBaHMsl, JIeYeHUe W UCC/IeJOBaHNUS KOTOPOTrO TaKKe HeJoCTa-
TOYHO (PUHAHCUPYIOTCS.

B crivcok npyrux 6osesHei, Ha KOTOpPbIE TaKKe 00palaoT
MaJIoO BHUIMAaHWUsI, BXOISIT XPOHUYECKast OOCTPYKTUBHAsI OOTIE€3Hb
nerkux (XOBJT), MHraasLMOHHBIE TPABMBI M acTMa. V3-3a npen-
yOe>KIeHUI MHOTHE JIETOYHbIe 3a00/IEBaHHUST OCTAIOTCST CTUIMa-
TU3UPOBaHHBIMU. Hanboree 04eBUAHBIM SIBIISIETCSI ACCOLIMA-
LU C KyPeHHeM — OCHOBHBIM IIPUYMHHBIM (PaKTOPOM KakK
paka nerkux, Tak 1 XOBJI. Mbl 1eMOHU3UPOBAIU HE TOIBKO
TabaK, HO M KypWIbLIMKOB. CyIeCcTBYeT TakyKe sIBHO HENpo-
SIBJISIEMOE, HO arpecCBHOE IpenybeskIeHHe B OTHOLLIEHHUH JI0-
Iei, CTpaflaloLINX acTMOM, — 3ab0sIeBaHKeM, KOTOPOE JIOKHO
YBSI3BIBAIOT C OGeIHBIMU FOPOACKMMH KBAapTaJTaMH U SKU3HBIO
B rps3u. TyOepkyne3om uHpuimposaHo 6onee 1,5 mupn ve-
JIOBEK B MHpe, IIPUMEpPHO 4eTBepTh BCEIO HaceJIeHUs 3eMIIH,
HO OH «IIO30PHO» aCCOLUUPYETCsT ¢ 6e3TOMHOCTBIO . 3abore-
BaHUs JIETKUX B LI€JIOM HeCIIpaBeIJIMBO KJIaCCU(ULIMPYIOTCS
KaK Ipsi3Hble GOJIE3HH, a CTpaJaIole MU — KaK HeJOCTOM-
Hble Halllero BHUMaHus. VIrHopupyeMmsble, HenodHUHAHCHPYye-
Mble U 3a0bIThle: TAKOBAa MeULIMHCKAsT UCTOPHsI 3200 IeBaHHU
JIeTKUX.

Takoe mpeHeOpekeHHE HMeET Cepbe3Hble ITOCTIENCTBHSL.
3aboseBaHUsI OPTraHOB [IBIXaHMS, K KOTOPBIM OTHOCSITCS
actma u XOBJI, BXoAsT B TPOMKY BeAyLIUX NPUYUH CMEPTHU
kak B CIIIA, tak u Bo Bcem Mupe. Cpenu IpUYHUH CMEPTHU
B AMepI/IKe OTH JIETOYHBbIE 3a6oneBaH1/151 TPAOUITMOHHO HIIN
3a CepIevYHbIMU 3a00JIEBaHUSIMH, PAKOM U COCYIOMCTBIMH 3a-
60JIeBaHUSIMHU TOJIOBHOTO MO3Tra; OLHAKO, IO AaHHBIM LleH-
TPOB IO KOHTPOMO U npodunaktuke 3aboneBanmii (LIK3),
¢ 1980 mo 2014 r. yncio cepaeyHbIx 3a00E€BaHUI COKPATHU-
nock Ha 59%, nHCypTOB — Ha 58%, a CMEPTHOCTB OT paka —
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Ha 24%, B TO BpeMsl KaK KOJIMYECTBO XPOHUUECKUX 3ab0seBa-
HUH HIDKHUX JbIXaTeIbHbBIX Iy Tel yBemuuriock Ha 40%!2. Eme
6osee TpeBOKHBI LKMppPHI 3a mepuos ¢ 1965 mo 1998 ., B Te-
4yeHHe KoToporo cmeptHocTb oT XOBJI Bo3pociia 4yoBUILHO,
Ha 163%, ¥ 3TO IIPUTOM UTO OOILAsT CMEPTHOCTD OT BCEX ITPHU-
YMH COKpaTuiach Ha 7%'. B 2008 r. pecnipaTopHble 3a60-
JIEBaHMS BIIEPBBIE ITOTECHUIN MHCY/IBT, CTAaB TpeThbel NpHUYH-
HoM cMepTu B CoenuHenHsIx IllTaTtax, ¥ ¢ TeX MOpP COXPAHSIOT
3a cobOo¥t 3TO MECTO.

DTHUM CTaTUCTUYECKHUM AAaHHBIM O B3PBIBHOM XapakTepe
pacrmpoCTpaHeHusl JIETOYHBIX 3a60/IeBaHMiA, KaKUMH OBl 3710-
BEIIVMU OHU HU ObUIH, ObUIM OBl pasibl BO MHOTHUX IPYTHX
cTpaHax. PecimpatopHble MH(EKUNHN SIBISIOTCS OCHOBHOM
MIPUYMHON CMEPTH B CTpaHax ¢ HU3KHUM YPOBHEM [OXOAa, Ilie
MJIaIeHIIbl ¥ IeTH B BO3pacTe O ISITH JIeT COCTaBJISIIOT He-
IPOIOPLIMOHAIBHO GOJIBILYIO OO 4 MIH cMepTei B rog' 1.
Bo BceMm Mupe 3 MiIpz, 4esloBeK CTpafaloT OT 3arpsi3HEHUS BO3-
Jlyxa B TIOMEIIeHUX U Ha YJIHLe TOKCYHBIMU BellleCTBaMHU, YTO
B COBOKYITHOCTH CTAaHOBUTCS IPUYMHON § MIIH IIpe>XXIeBpeMeH-
HBIX cCMepTed Kaxxaelil ron. Bo Bcem mupe 91% moneil >kuByt
B MeCTax, IZie Ka4ecTBO BO3/yXa He COOTBETCTBYeT CTaHAapTaM
BcemupHOI opraHn3anuu 3apaBooxpaHeHus'®. Bce atu craTu-
CTUYeCKHe JaHHble YKa3bIBaIOT Ha CePbe3HbIN MeKIyHapOIHBII
KPU3HUC B 0OJIACTH 34PABOOXPAHEHMSL.

He moxoske, 4To6bI 1erouHble 3a60I€BaHMsT LUK HA CIIaf,
KaK He MIyT Ha CI1af IyTarolle BBICOKHE YPOBHU KYPEHHS U YXyI-
IIeHWe KadecTBa BO3.yxXd, BEI3BAHHOE M3MEHEHHeM KJIMMara
U 3arps3HEHUEM OKpysKarwollel cpensl. Erte 60mee TpeBOKUT
TO, YTO B TIOC/IEIHEE BPEMSI B IIPECCE TIOSABIISETCSI BCe OOIbILE
COODLIEHNI O KPUBKUCHBIX CUTYALIMSIX, YTPOKAIOIINX IbIXaHUIO
Y JIETKUM, — OT CMEePTOHOCHBIX JIECHBIX ITO3KapoB B Kamdop-
HUM, AMa30HUHU U ABCTPAJIMU O CTPAHHOTO PeCUPATOPHOIO
3a00J1eBaHMsl, BbI3BIBAEMOTO BEUITMHIOM, U, Pa3yMeercsl, O
ONyCTOLIMTENBHON BCIBIIKY KOpoHaBupyca B 2020 r., ocTaHO-
BHBILIEH MHUPOBYIO SKOHOMUKY 1 YHECIIEH JXU3HHU COTEH ThICSTY
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monen*. DTH KatacTpodbl MOKA3BIBAIOT, YTO MBI HEIOCTATOYHO
Cephe3HO OTHOCHUMCS K ITOTEHIIMAIBHBIM yIPO3aM BO3.yXY, KO-
TOPBIM MBI JBIIIHM.

B OTBeT Ha 3TH CJIOKHbIE ITPOGIEMBI HEKOTOPbIE U306pe-
TaTe€/JIbHbIE Bpa4dH, YUE€HbIE U IMPABO3AIIUTHUKU N30 BCEX CUJII
CTPEMSITCSI HAMTH CIIOCOObI He OIyCTHUTh Pa3BUTHSI JIETOYHBIX
3a00JIeBaHMI U CIIOCOOBI JIEUUTDh UX. MBI y)Ke CTONIBKO 3HaeM
O TeHeTHKe, OMOJIOTMU ¥ MeULIMHE, YTO ceifuac camoe IOA-
XOJsIIlee BpeMsl HAXOMUThLCSI Ha MepeIHeM Kpae 9TOM GOpbObI
WIH, €C/TH YK TaK BBILUIO, OBITh MALMEHTOM C 3a60/IeBaHIEM
NerKux. PacckasaHHble B 9TOM KHUIe UCTOPMH WIIIIOCTPUPYIOT
VHUKaJIbHOCTb TEKYILETO MOMEHTA, TIOKA3bIBasi, KAKOA Iy Th MbI
yKe TIPOLIM K TIOHMMAHUIO JIETKUX, a TAaKJKe yKasblBasi IyTh
K CBeTIOMY Oyayiuemy.

Ha MOMEHT Iy6IUKalMK PYCCKOSISBIYHOTO U3IAHUSI Mbl MOYKEM TOBOPUTH
0 MWIIMOHAX yMepmux (6,9 MuH, 1o naHHsIM BO3 nHa 2023 1.). — ITpum.
Hayu. ped.
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Maeal
Kuncnopopn, a NnoTOM »XM3Hb

Vicropust Hatleit OTPeGHOCTH B AbIXaHUH HavasIaCh MUJUTHOHBI
et Haszaz. [TocKo/IbKy GMOIOrHYecKasi JKU3Hb KaXKIOTO YeJIo-
BeKa BKJIIOYAeT 3ayaTve, BHYTPUYTPOOHBI IIEPHO, & TaKKe
MOJIOAOCTD, 3PEJIOCTb M CTAPOCTh, TO K€ CaMOe MOYKHO CKa3aTh
u 0 camoii 3emrte. [10m0GHO TOMY, Kak MJIaieHeLl, IPUXOISIIHIA
B 3TOT MHMP, MOXXET >XUTb U Pa3BUBATbCS, TONIBLKO KOIJIa OCBOUT
IbIXaHHE, PacLBeT Ha 3eMJIe HavasICsl, TONbKO KOIZa BO3HUKJIO
roo6ue IObIXaHUS U JKU3Hb Hadasla UCIIOIb30BaTh KUCIOPOLI.

3emuIs He BCerza MMesa KHCIOpoJ B CBOel aTmocdepe.
Ta3bl, comepKalyecs: B IepBoii atMocdepe, GbUTH 6bI TOKCHYHBI
115t GOJIBIIIMHCTBA M3 HbIHE JKUBYIIHX BULOB. HO mosiBUBILIMIACS
KHMCJIOPOJ, paAyKaJlbHO U3MEHWI MUPp. M 4TO yauBUTENBHO,
TONBKO B 1970-X IT. MBI y3Ha/IM, KaK KMC/IOPO, BIIEPBBIE OKY-
Tajl Hallly TUIaHeTYy.

BcenenHas1, a MMEHHO BCS MaTepHsl, KOTOPYIO MbI BUIVM Iepe.
cob6oit B (hopMe 3Be3[, IUIAHET U BCETO OCTAILHOTO, YTO COLEP-
SKUTCS B HAO/IONAEMOM IIPOCTPAHCTBE, KaK MOJIaraioT, BO3HUKIIA
okoso 14 mupn net Hasand. ITpakTuuecku HaBepHsSIKa B OIHO
MTHOBeHHe ITocsie BobIoro B3ppiBa BCA MPOLUIAS U HACTOAIIAS
maTtepus BceseHHOI BOpBasach B IIPOCTPAHCTBO U 3aIlOJIHUJIA
KocMoc. [TocTreneHHO OTaenpHble YacTu BeeneHHOM pacipsamnch
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Y OXJI&KIAIVCh, TIPY 3TOM BCIIBIIIKH CBEPXHOBBIX IIOPOKIAIH
pa3Hble COJIHEYHBIE CUCTEMBI, @ OCTAIOLINECS IIOCTIe B3PLIBOB
ra3oBble TyMaHHOCTH KOHJIEHCUPOBAINCh B TBEPAYIO MaTepuIo’.

Haiua co6crBenHast ConmHeuHast cucrema chopMHUpOBaIach
oKkos10 4,5 mipa et Ha3an. Hamm coceqHue MiaHeTel, O CyTH,
IIPENCTAaBIISIOT COOOM KaMeHHUCThIe MacChl, HO 3eMJIsl pasu-
TeJIbHO OTIMYaercsl. Ha cHHUMKe, clie/laHHOM U3 KOCMOCA, OHA
OIlpaBAbIBaeT CBOe Ha3BaHue «[oybast rlaHeTa» — IPOXIA-
HOe, 6e3MSITEXXHOE COYeTaHHE BOJ ITIyOOKUX CMHHUX OKEaHOB
U BUXpel 6eocHeskHOM atMocdepbl. OHAa Pe3KO KOHTPACTHU-
PYeT C CypoBOCTBbIO cocenHero Mapca, KpacHoii niianeTsl, Ui
Hareil cobcTBeHHOM JIyHbI, 6108 1 GeCIIOHOI.

Ho nipu o6pazoBannu 3eMiu Ha Heil He ObUIO IPEKPACHBIX
OKEaHOB, POCKOIIHBIX 3€JIeHBIX ITei3a’Keil 1 KOMIIPOMIUCCOB
9BOJIIOLIMY, JKU3HU U CMEPTU. B Teuenne nepsrix 4 mMipn et
CYLLIECTBOBAHUsI, Korga 3eMitro 6pocasio To B JKap, TO B XOJIOL,
ee armocgepa IpencTasisiia co60i TOKCHYHYIO CMeCh a30Ta
Y YIJIEKUC/IOTo Tras3a. M B mepBele 2 MIIpH JIeT B ee aTMocdepe
He OBUTO aGCOMIOTHO HUKAKOTO KUCIOPOZA.

Kucnopoz tak BaskeH, IIOTOMY YTO CIIOCOOeH 3 deKTHBHO
TeHepUpOBaTh 9HePruoo. OpraHM3Mbl MOJYyYalOT IHEPIHUIO
M3 MOJIEKYJI, Ha3bIBaeMBbIX afneHo3uHTpudocdar (ATD), ko-
TOpble 0OPa3yIOTCsl B pe3y/IbTaTe KJIETOYHOro AblxaHus. bes
KHCJIOpOJia KJIETKU BCe PaBHO MOTYT IIPOU3BOIUTH B IIpOLIecce
aHa®POOHOTO OKHC/IEHHSI BCETO JIMIIb JKATKUE IBE €IUHUILIbI
AT® 13 Ka>kI0H MOJIeKYJIBI caxapa. OTO OueHb Hea(pPeKTUBHO
IO CPaBHEHUIO C KUCTIOPOAHBIM MeTaboIM3MOM, Griaronapst Ko-
TOPOMY KJIETKHA MOTYT IIPOU3BOIUTL 36 enuHuL AT® 13 Kax-
Ioit MonekyJbl caxapa. O6ranast STUMH JOMOTHUTEIbHBIMU
eIMHUL[AMY HEPIUH, OPTaHU3MbI CITIOCOOHBI BBIpAcTaTh 60-
Jlee KPyIHBbIMH, OeraTsb ObICTpee U IphIraTh Bhllre. be3 Kucio-
porma €eIMHCTBEHHBIMU ITOABU>KHBIMHU >KMBBIMU OpPTraHU3MaMU
ObIIM ObI aHA9POOBI, KPOLIEYHbIE CYLIECTBA, HE BBIIEPIKHBA-
IOL[Mie HUKAKON KOHKYPEHLUH C IIOTPeOUTENSIMU KUCTIOPOLa
B HallleM MHUpe.
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TakuM 06pa3oM, B TEUEHUE MEPBBIX HECKOIBKUX MHUJUTHAP-
IIOB JIET CYLECTBOBaHMsI 3eM/IM Ha Hell He ObIIO HU PacTEeHMUI,
HU JKUBOTHBIX. OKeaHb! TOSIBUIMCh Ha 3eMile BCKOpe ITOCTIe ee
06pa3oBaHus, KOIJa [IaHEeTa OXJIaXKAAIach U BOASHbBIE TAPhI
B aTMoc(epe KOHIEHCUPOBAINUCh, HO €AUHCTBEHHOM JKU3HBIO,
KOTOpast MOTIJ/Ia B HUX O6I/ITaTb, 6]3[]'II/I MaJIEHbKHE OOHOKJIETOY-
Hble aHadPOOHBIE MUKPOOPraHU3MBL. 3aTeM, OKOJIO 2,5 MIIpA
7IeT Hazaz, aTMocdepa Hauasia IOCTENIeHHO HAIOTHAThCST KMCIIO-
ponom. IToTpe6oBaIOCh MHOTO BPEMEHH Ha TO, YTOObI IO KOH-
LIEHTpaLMsI OOCTUITIA 3HAYMMOTO YPOBHSI, HO HaKOHELl OKOJIO
MWIIMApAa JIeT Ha3a/ ITOITIOTUTE M KUCIOpoa Ha 3eMIle, B OC-
HOBHOM OT/IOXKEHHUSI KeJjle3a B CKaJIbHBIX [TOPOJax, OKa3asIHCh
HachIeHb! UM. [loce 3TOro KUCIOpos Havyasa HaKaruTUBaThCsI
B aTMocdepe 1 OKeaHaX. DTOT [IEPEIOMHBII MOMEHT, Ha3BaH-
HBIN KUCJIOPOIHOM KaTacTpodoii, popcrupoBai B3pbIBHOE pas-
BUTHE KU3HU — O0KOs10 600 MJTH JIeT Ha3a IIOSIBUIMCh MOPCKUE
pacTeHus, a MoszaHee ryOKU, MOJUIIOCKH, PbIObI ¥, HAKOHELL, Ha-
3eMHbIe pacTeHUS U pa3BUTbIe POPMBI KU3HU .

Opnnako monroe BpeMst He ObIIIO OTBETA Ha OHMH BOIIPOC:
OTKY/a B3SI/ICS BECh 3TOT KUCI0pox? HaBepHoe, A7st TOTO 4TOObI
COBEpILEHHO HOBBIN ra3 npeobpasoBa IUIAHETy TaKUM YHU-
KaJbHBIM O00Pa3oM, HOJIKHO ObUIO MPOU3OUTH HEYTO Mac-
mwrrabHoe. VIcToprst O TOM, KaK Mbl HAYa/Ii [IOHUMATh, OTKYIA
B3SUICSI KMCJIOPOX U KaK OH U3MEHWJI MUP, — 3TO HEOOBIKHO-
BEHHast UICTOPUSI 00 YIIOPHOM TPy/ie, BHUMATEIbHBIX HAOIIOE-
HUSIX U yaade (KOMOMHALIMS, KOTOPasi, BEPOSITHO, IPUMEHUMA
KO MHOTHM Hay4HBIM OTKPBITHSIM, & MOXKET U K OOJIBLINHCTBY).
DTO TakKe UCTOPHUsI, KOTOpasi IIPOCTO HE OYEHb XOPOLIO H3-
BECTHA, & IOJKHA OBITh.

I>xoH Yorepbepu poc B monuHe peku 'yason B mrate Hbio-
MopK, HO /1eTO OH MPOBOAM/ B MPUOPEKHOM roponKe Bes-
¢mut Ha nonyoctpose Kein-Koxn B mrrare Maccauycerc. Tam
B Hauaste 1960-x rr. Yorepbepu 6poausI o ImpocTopam AKOH, 06-
PasyoIINX IPOTSIKEHHBIE IVISDKU, M CMOTPes Ha U3yMpyIHbIe
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Yrnekucnbiii ras Kucnopopn

4,6 4 3 2 1 HacTtosuiee Bpems
BPEM4A (B Munnnappax net)

KuncnopopgHasi kKaTacTpoda: nctopms o6pasoBaHMs aTMOCHEPHbIX ra3oB

BozbI ATIaHTUKU. TOMSICh Ha 6epery, OH CTal BHIXOJUTh B OKeaH
Ha CBO€M TOHOYHOM MapyCHOM sXTe Kiaacca «/IaliTHUHI». OKpy-
SKEHHBIH COJIEHBIM OKEaHOM, Ha fIXTe, CKOJIb3IleH ITO0 B3AbIMa-
IOLIMMCST BostHaM y ronyoctpoBa Keiin-Kox, oH 6bu1 nieperton-
HeH OLIyIIeHHeM uyna’.

[TepBbIM 3TAIIOM aKaIEeMHUYECKOM TOATOTOBKU YoTepbepu
OblT BEpMOHTCKMI YHUBEPCUTET, TI€ OH 3aL[UTUI AUCCEPTA-
1o 1o 3oosoruu B 1965 r. ITo okoHUYaHUU yqe6b1 €ro BbI-
6op cy3uicst O BCero ABYX BapuaHTOB. B Okeanorpaduye-
CKOM MHCTUTyTe B Bync-Xone, Maccaudycetc, Bcero B 40 MuIsax
OT ero jieTHero foma B Bemndure Ha Keiin-Kone, tpeboBaincs
yccenoBarenb. A eciy Obl OH He OCTajICsl B HayKe, €ro SKOall
BOMHCKMI NMPHU3LIB U BO3MOXKHAsI KOMaHAMUPOBKA BO BheTHaM.
HeynusurensHo, uro Yorepbepu Bbibpan Bync-Xon. OH mpo-
BEJI TaM YeThIpe TOfa, U3ydast HUTpUHULMpPYOLIre 6aKTePUH,
MaJIEHbKHE OPTaHU3MBI, KOTOpBIE IIEPEBAPUBAIOT a30TCOAEpKa-
LIMe BelllecTBa. BriocsencTBuM OH MOCTYNNI B acMpaHTypy Ka-
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MQOPHUICKOTO YHUBEpCUTETA B bepKin 1 MpoBes HECKOJIBKO
net B [Napuske. OH BepHyscst B OkeaHorpadudecKuit UHCTUTYT
B Bync-Xone B 1975 u 6osblile He TIOKUIAI ero. B Bync-Xone
Yotepbepu OTKpBLT, Kak 3eMJIst IPeBPATH/IACh U3 IITaHETHI Oe3
KUCJIOPOZA, HAaCceJIeHHON TOJIBKO MUKPOCKOIWYECKUMH Opra-
HU3MaMH, B IUIAHETY C KMCIOPOIOM, M300HIIyIOIIYIO KHU3HBIO
BCEBO3MOSKHBIX Pa3MepOB*.

Bo Bpemst acripanTypbl B Bepkiin Yorepbepu yBiexcs 1iua-
HOOAKTEPUSMU, MUKPOOPTaHU3MAMH, TIPO KOTOPbIE OBUIO M3-
BECTHO, YTO OHM OOHTAIOT B IIPECHOH Boze. DTH OpraHMU3MBl,
KOTOPBIX Yallle Ha3bIBAIOT CHHE3eJIEHBIMH BOLOPOCISIMH, 00-
JIAAIOT CBOMCTBaMH, GOJIblile TOXOXKUMU Ha CBOWCTBA pacre-
HUM, YeM Ha CBONCTBA HGakTepuil. [JTaBHbIM M3 3TUX HEOOBIUYHBIX
CBOMCTB SIBJISIETCSI CIIOCOOHOCTD UCIIOb30BaTh (POTOCHHTE3 —
MpeBpallaTh YIVIEKUCIBIN a3 U BOLY B KUCIOPOL U YITIEBOIEL.
Ho B 1970-x IT. I/I1aBHBIM O6p330M CUYUTAIOCh, UTO ITMaHOOAK-
TepUM 3aCeJISIIOT JIMLIb HeOOJIbIINe TPECHOBOAHbIE BOJOEMBI
Y He UIPaioT OOJIBLION POJIH B IIPOLIeCCe IIPOM3BOCTBA KHCIIO-
pona Ha 3emite. MIx 06Cyskaanu TOIBKO B Y3KOM aKaJeMHUyYe-
CKOM KPYTY, @ B OCHOBHBIX y4eOHHKAX 10 OKeaHOrpa(uH O HUX
BOOOII[E HE YITOMHUHATIOCh.

[Tocrie 3aIMThI JOKTOPCKOM AxccepTaunu YorepoepH yCrpo-
W/ICS Ha paboTy Hay4YHBIM COTPYAHHKOM B OKeaHoOrpaduuecKuit
UHCTHUTYT. B TO BpeMst OCHOBHOIA 3a/1a4yeit B 3TOM 061aCTH ObIIO
M3yJeHre OKeaHNYeCKUX OaKTepHii, O KOTOPBIX MaJIO YTO OBIIO
n3BecTHO. [ToneBast paboTa 6bl1a OOBIYHOM YaCTBIO MCCIIEN0BA-
HUH, U B aBrycre 1977 r. YorepbepH OTIPaBH/ICS Ha HAy4YHO-
nccrnenoBaresbckoM cyaHe Atlantis II B ApaBuiickoe Mope — pe-
TMOH oKeaHa Mexxay Mnnueil u CaynoBckoit ApaBrel, U3BECTHBII
OUYeHb BBICOKHUM COZEpP>KaHHeM HEOPTraHMYeCKUX IHUTaTeIbHbIX
BEILeCTB U OOraTelii MOPCKMMH OOUTATeNIsIMU. 3agadeil ero
IPyIIIBI ObUT aHAIM3 ITPOO U3 OKeaHa C UCIIOIb30BaHHEM HOBOIA
TEXHOJIOTHH: SMWIIOMHHECLIEHTHOM MUKPOCKOIUH. C IIOMOLIBIO
STOH HOBOM METOIWKH IUIAHHMPOBAJIOCh ONpPENeIUTh THUIIOBbIE
YPOBHHM COIEPIKaHMsI U3BECTHBIX OaKTEPHI B OKEaHe.
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[TpyHLUIBl 3MUIIOMUHECLIEHTHOM MUKPOCKOIUU IIPO-
crble. K mpobe Bombl 106aBsIOTCS (DIIOOPECLIEHTHBIE METKH,
cocrosiye u3 crpoutensHbix 610k0B JHK. Dt MeTku mpu-
KPEIUISIIOTCSE K COOTBETCTBYIOMM yactsam JHK 6akrepwit, kak
(dparMeHTHl Nasa, MoaXonsde Apyr K aApyry. [Tom Mukpo-
CKOITOM, TIpH OOJIyYeHNH CHHUM CBETOM, O1aronapsi IpUKpert-
JIEHHBIM METKaM 3TH OaKTepUH HaYMHAIOT (PII0OPECLNPOBATh
3e/eHbIM LBeTOM. Ecmu mopxozsiuiye 6akTepyuu OTCYTCTBYIOT,
METKH He OyIyT aKTUBUPOBAHBI M B MHUKPOCKOII HUYEro He Oy-
JeT BUOHO.

[Mpeskne yem nobasuth MeTku JJHK K mpobam Bozel uz Apa-
BUIiCKOro Mopsi, YoTepbepH czenan To, YeMy ydar Ha BCEX 3a-
HSITHSIX 10 €CTECTBO3HAHUIO, U 9TO — OOsI3aTeIbHBIN JTAIl IIPU
MOOOM DKCIIEPUMEHTE, Ha JTI0OOM YPOBHE HAYKH, OT OIBITOB
B KJIacCe CpelHEeH IIKOJIBI 0 1abOpaTOPHBIX MCCIIeLO0BaHUI,
3a KOTopble natoT HobeieBCKyIo MpeMHI0: OH YCTaHOBUII CTPO-
Mt KOHTPOJIb, YTOOBI FAPAaHTHPOBATH JOCTOBEPHOCTD Pe3yIIbTa-
TOB. Yu€HbIe 3HAIOT, YTO KOHTPOJIbHBIE TPYIIIIBI — OCHOBA BCEX
OTKpbITHI. YTOOB! HAITH YTO-TO aHOMA/IbHOE, HY>KHO YMETh
BUJIETb U JOKA3bIBaTh CYLIECTBOBAHUE TOTO, YTO CUMTAETCSI HOP-
MasibHBIM. [ToaTOMY, Mepen TeM Kak no6asinsath metku THK,
Yorepbepu mpoaHaTM3UPOBa 0Opasel] BOAbI U3 APaBUIICKOTO
MOPsI [TOZ; HOBBIM 3ITHIFOMUHECLIEHTHBIM MUKPOCKOIIOM, YTOOBI
HMMeTb UCXOOHBIE JaHHbIE NI CPaBHEHUS.

Yorepbepu IpeaIIoNoKU, YTO HEe YBUANUT HUYETO HEOOBbIY-
HOTO B Boxe ApPaBUICKOrO MoOpsi, HO 6b1 mopaskeH. CHHUIA
CBET 3MUIIOMUHECLIEHTHOTO MUKPOCKOIIA ITPOILIesI CKBO3b BOAY,
Y B OKyJISIpe BCIIBIXHYJIO SIPKO-OpaH’keBoe (PIIoopeclieHTHOe
cBeueHue. YorepOepy paHblile U3ydasl LMAHOOAKTEPUH U IIO-
HSUI, YTO OTOT OPAH’KEBBI CBeT ObUI eCTeCTBEHHOM droopec-
LeHInel PUKOIPUTPUHA, (DOTOCUHTETUYECKOTO NMUTMEHTA,
KOTOPBII COBMECTHO C XJIOPO(UIUIOM 3aITyCKaeT BaXKHEHIIYIo
peakLHIO pacraia IByOKHCH yITIepoa Ha KUC/IOPOZ, U YITIepO,
JleJIaloNIyIo BO3MOXXHOM JXM3Hb Ha Hallleli miaHete. Ilpexxne
HUKOMY He OBUIO M3BECTHO, YTO LIMAaHOOAKTEPHU MOTYT Cyllle-
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CTBOBATh B IyOOKOBOAHBIX COJIEHBIX BOOEMaX, IIOITOMY OTO
6bL1a KOJIOCCA/IbHAST HAXOMKA.

OTKpBITHE CYLIECTBOBAHUSI LINAHOOAKTEPHIi B APaBHIICKOM
Mope 6bIIO TOIBKO HaYaioM, HO YoTepOepH 3Hall, UTo, AJIst TOTO
YTOOBI ETAIBHO U3yUYUTh MOPCKUE [IHAHOOAKTEPHH, EMY ITPU-
AE€TCA BbIpalllBaTb 6aKTepI/Ia]IbeIe KYJIbTYPHbI. OH neITanCca
B TeUeHHe HECKOJbKUX MECSLEB, BCIKUN pas3 MCIONb3Ysl HO-
BYIO CpeZly U pa3Hble [TUTaTe/IbHbIE BELECTBA, YTOOBI JOOUTHCS
perutikanuy paHobakTepuii. Ho BCIKME pa3 ImpOMCXORUIIO
OIIHO U TO XK€ — B TE€YEHME CYTOK BCe KJIETKH morubamu. bes
KyJIbTHBUPOBAHUS U3y4YaTh MOPCKHE LIUAHOOAKTEPHUN OBUIO ObI
HEBO3MOKHO. YT0OBI HOOUTHCS ycrexa, YoTepOepH MpHUILIOCh
BEPHYTHCS K 6A30BOIM OGHOIOTHUHU OKPYIKAIOILEH CPebI.

OKeaHMUYECKUE U MIPECHOBOAHBIE OPraHU3MBbI BELYT CeOsI
COBEPILEHHO MO-padHOMy. OOBIYHO MBI yMaeM, YTO OKEaH-
CKMe€ CyIleCTBA BBIHOC/IMBBI U XOPOLIO IPUCIIOCabIMBAIOTCS,
a OKeaH — CypOBO€ M AUKOe MeCTO. [IpeCHOBOIHBIE BOLOEMBI,
HA000POT, KAKYTCSI CIIOKOMHBIMU U UIAW/UTHIECKUMH, TAM HET
aKyJ1, CKaTOB U CMepTeNIbHbIX Meny3. TakoBa uenoBedecKast
Toyka 3penusi. C TOUKM 3peHust GaKTepHii — BCe HA0OOPOT.

Cpensl OOUTaHUSI IPECHOBOLHBIX U MOPCKUX OakTepuit
Pa3UTEIBHO OTIMYAIOTCSL. BO BHYTPEHHUX MPECHOBOIHBIX BO-
IoeMax TEMIIEPATypa, a TAK)KE KOJMMYECTBO IHUTATENIBHBIX Be-
IIECTB U MUHEPAJIOB MOTYT CHUIIBHO Konebathcsi. Kpome Toro,
JIETOM Y 3UMOH B IIPECHOBOAHOM Cpenie CO34aI0TCI OYEHb pas3-
HbIE YCJIOBUSI JKU3HH, U B 3aBUCHMOCTH OT CE30HA TaM YacToO
OOUTAIOT OYEHb pa3Hble BUABL [10 CPaBHEHUIO C 3TUMH BOIO-
eMaMu OOCTaHOBKA B OKeaHe UCKIIOYUTENBHO cTabubHa. [Te-
peraznbl TeMIepaTyp HAMHOTO MEHbIIE, YeM BO BHYTPEHHHUX
BOZIOEMAX, & COCTaB ITUTATEe/IbHBIX BELIECTB B MUKPOOKpPYKe-
HUU ropasno 6osee IMOCTOSIHHBIA. BakTepuu, mpouBseTaroLye
B IIPECHOBOJHOI Cpefie, — TO, UTO Y4YeHbIe-OKEaHOIOTH Ha3bl-
BAIOT «dBTPOQbI», — ITO OPraHU3MBbI, CTIOCOOHBIE JKUTh B YCIIO-
BHAX I/I306I/IHI/IH IMUTATE/IbHbIX BEIECTB U ITPU CUJIBHBIX KOHe6a—
HUSIX TeMIIepaTypsl. [I71st MOPCKHX GaKTEPHUH, «OTUTOTPO(OB»,
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TpebyroTcst 6071ee HU3KKE YPOBHU OCHOBHBIX [TUTATETBHBIX Be-
mecTB. Tak 4TO, XOTS HaM 3TO Ka’KeTCs KOHTPUHTYUTHBHBIM,
MOpcKHe GakTepun Gojiee 4yBCTBUTENIBHBI, OOee YsI3BUMBI,
4YeM HX IIPeCHOBOAHBIE POAUYH.

B Tom GecriokoitHoM ropy Yorepbepu Hadas 3TO TOHUMATh.
OH TIIaTeIbHO OTMBIBAJI BCE KOJIOBI /TSI KY/IBTYP U IIPOOUPKH,
clenst 3a TeM, YTOObI B HUX He OCTaBaOCh JaXkKe MHKPOCKO-
MHUYECKOTO KOJIMYeCTBa KaJIbLMsI MM MHOTO BellecTBa. 3aTeM
OH KaJIMOPOBaJI MUTATENBHYIO CPeAy, YTOOBI OHA TOYHO COOT-
BETCTBOBaJIa TEM HAaHOKOJMYECTBaM IIUTaTeIbHBIX BEILIECTB,
KOTOpBbI€ OH M3Meps/ B OKeaHCKOH Bozge. Hakonen, uepes ron
KPOIMOTIMBON paboThl, U K pamoctu YorepbepH, 1iuaHobaKTe-
pHH M3 OKeaHa BIIepBble HAdaIM PacTH 3a NpefesiaMy CBOeH
€CTeCTBEHHOI cpezibl oburanust. OTKpbiTHe Buza Synechococcus
0HIINATIBHO COCTOSIIOCh.

Ocramuch creayroLye BOPOChl: CKOIBKO 3TUX GaKTepHii
M KaKoBa MX cpena oburanusi? C JajabHero KOHILA JepeBsHHOM
npuctanu B Bync-Xone Yorepbepu Habpan B HECKOIBKO 6a-
HOK COJIEHOU BOJBI, HEMHOTO MYTHOM, HO B OCTaJIbHOM HHUYE€M
He npuMeuarenpHoi. OH momecTrn obpasel] 1of SIHIIOMU-
HECLIEHTHBIH MUKPOCKOIT U YBUET U300U/IE IMAHOOAKTEPHIA.

B crienyromye necsiTh 1eT HabIo#acst B3phIBHOM POCT KO-
JIMYECTBA UCC/IEOBAHMI LraHoOakTepui. [I0OUTH B KaKIOM
YroJIke OKeaHa Ha 3emiie OBUIM BBISIBJIEHBI COTHU Pa3INIHBIX
BUIOB. Tenepp MBI 3HaeM, YTO CHMHe3eJIeHble BOLOPOC/IN Ha-
censiIoT 060 BOLOEM C TeMIepaTypoii Beiwe 5 °C, 0ObIYHO
BO BHYIIMTE/IbHBIX KOJINYECTBaX, HACTOJIIBKO BHYLINTE/IBHBIX,
uto YoTepOepu HA3bIBAET UX «3TH 3BEPIOLLKHY.

CeronHst cUUTaeTCsA, YTO KUCIOPOAOM B Halleil atmocdepe
MBI 00sI3aHbI IJIABHBIM 00Pa30M LIMAHOOAKTEPHUSIM, TaK Kak
YKC/IEHHOCTh UX OTPOMHA, a Cpefa OOUTaHMs pa3HOOOpasHa.
OHM BBIIEJISIIOT €T0 B X0ze POTOCHHTe3a — IPOLecca, UCIIOIb-
3yeMOro pacTeHHsIMH, BOLOPOC/ISIMU U LIUaHOOAKTEPHUSIMU LTSI
IpeBpalleHus OITIONIAeMOrO MU COJTHEYHOTO CBeTa B Hep-
ruro. [lepBUYHONM MOJIEKYTION, y/IaBIMBAIOLIEH COTHEYHBIH CBET,
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SIBJISIETCST XJIOPO(UIIL, MOJIEKYJIa, KOTOPAst UCIIO/Ib3YeT SHEPTHIO
(OTOHOB CBeTa ISl peaKkLUUH B3aMMOLEHUCTBUS YIIEKHCIIOTO
rasa ¥ BOIbl C 06pa3oBaHMEM ITIIOKO3bl U KHCIOpoza. B xoxe
9TOM peakLyy (GOTOCHHTE3a TAK)KE BBIIEISIETCS] SHEPIHsI, KOTO-
past moMoraet LIaHOOAKTEPHSIM IIPe0OPa30BbIBATD YITIEKHC/IbINA
ra3 u3 atMocdepsl B IUTATEIbHBIH yIIepo, KOTOPBI CHavaa
noTpe6IsIeTCsl HU3IIMMU POPMaMU JKU3HH, a 3aTeM Iepea-
€TCSI TI0 MUILEBOM LieNoYKe. DTOT IPOLIECC AeIaeT LHaHOOaK-
TEPUU UCTOYHHUKOM GOJIBLION [OTU IPOU3BOAUMbIX TIUTATEb-
HbIX BeIleCTB Ha Halueil rraHete. OHU Tak>Ke OTBETCTBEHHBI
3a GOJIBLIYIO YacTh He(TH, IPHUPOAHOTO rasa U yIis Ha 3eMrie,
IIOTOMY YTO BCE OHM 0OPa30BAIMCh U3 OTIOKEHUH (MEpPTBBIX
LIMaHOOAKTepHIt), CKAIUIMBABILUMXCS HA [HE OKeaHa B TeYeHHe
MHUIMOHOB JieT. ['pymnma nraHo6akTepuii U IpaBa siBIIsSIETCS
CaMbIM MHOTOYMC/IEHHBIM BUIOM Ha 3eMile ¥ OZHUM U3 BaXK-
HENLIMX IJIsT KU3HU.

MBI CKJIOHHBI aCCOLIMMPOBATH IpoLiecc GOTOCHHTESA C pa-
CTEHUAMHY, HO IMOYTH HaBE€pPHAKA IIE€PBBIMH €ro Ha4YaJIu UC-
I1I0JIb30BaTh HI/IaHO6aKTepI/IH. C‘-II/ITaeTCH, 4YTO MUJIIJIMOHBI
JIeT Has3ax MpenKy LMaHOOAKTepHil CIUINCh ¢ Bosee KpyIl-
HBIMU KJIETKAMH B [IPOLIeCCe, HA3BIBAEMOM 3HIOCUMOHO30M,
9BOJIIOLIMOHMPOBAIM U IIPEBPATHUIINCH B COAEPIKALIME XJIO-
poduIT XIOpONIacThl, 61arofapst KOTOPEIM OoJiee KPYIIHbIE
KJIETKHA CMOTI/IM OCYILECTBJISITh (hOTOCHHTE3. Briociencteum
9TH KJIETKH, COZE€P3KALIHe XIOPOIIACTH, OObe JUHUINCE JPYT
C IPYTOM M CTa/IY IIpeLLIeCTBEHHNKaMHU COBPEMEHHBIX pacTe-
HUI U BOOOPOCIIEN.

HecMoTpst Ha BeCb Halll TEXHUYECKUM ITPOTPecC, Mbl MO-
JKEM TOJIBKO BOCXMILIATHCS TEM, KaK LIMAaHOOAKTEPUH, a 3aTeM
Y pacTeHHst OBJIaie/ I POTOCHHTE30M. JIIOIM PaHO ITOHSUIH, KaK
CXKUTaThb yI7iepon, HO MbI O CUX ITOPp HE MOXKEM IIPOMN3BOAUTDH
€ro CaMOCTOSATENBHO M3 YIJIEKUC/IONO rasa u cBera. Ecim 6b1
(bOTOCHHTE3 MOKHO OBITIO CMOLETMPOBATh UCKYCCTBEHHO, 9TO
cTazno 6Bl 30JI0THIM KIIOYOM K PEILEHHIO HAIIMX dHEPreThye-
CKHMX TPOOJIEM; 3TO TaK)Ke peInnio Obl mpobieMy rrobab-
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HOTO ITOTEIUIEHHsI, TO3BOJIMB BBIBECTH YIVIEKHUC/IBIA ra3 U3 aT-
Mocdepsl.

Terneps, OIISABIBAsICh Ha3a, MbI 3HAE€M, YTO B3PBIBHOE pas-
BUTHE KI3HU B KeMOPUICKHIA rtepriof, okomo 500 MIH et Ha-
3a]l, B 3HAUHUTEJIbHOM CTETIEHH ITOJX/IECTHYJIO MOBBIIIEHHE KOH-
LIEHTPaLMH KUCIOpoa B aTMocdepe, KOTOPbI IPOU3BOIMIM
1aHoOakTepun®. be3 9THX MaeHbKHX CYIIECTB He ObIIO Obl
ceifuac HY BBICIIMX JKUBOTHBIX (POPM SKHU3HH, HU OOJIBIIMHCTBA
PacTUTENIBHBIX OPM SKU3HH.

Haiu sierkue pasBUINCh, YTOOBI UCIIOIb30BATh KUCTIOPOX
1 9Q(PEKTUBHO YIIPABIATh HALIMMH MeTabOIMIECKUMH PeaK-
LMIMU. MBI a9pOOHBIe CyLIeCTBa, ¥ €CIIHU JIETKHe — Halll CAaMBbI
BaKHBII OpraH, TO KHUCIOPOZ — CaMblif BasKHbIf Ta3 B aTMO-
chepe. AHaOPOOHBIE OPraHM3MBbI CYLIECTBYIOT, HO MX Pa3BUTHE
cIep>KUBaeTcst Heda(pPeKTUBHBIM METOLOM IIPOM3BOACTBA SHEP-
ruu. C KHUCJIOPOZOM OTKPBUIMCH BO3MOXKHOCTU Mupa. [loutn
Ka>KI0e SKUBOe CYILeCTBO Ha 3eMJIe 3aBHCHUT OT TOTO MJIK HHOTO
criocoba n3BIeYeHust KUCIopoza, a [xkon Yorepbepu u apyrue,
3aHMMABIINeCS] OKeaHMYECKUMU OaKTepHsIMH, IIOMOITIM HaM
TIOHSTh, OTKY/A B35UIaCh BCSI 3Ta JKU3Hb.

Brnaromapsi mosiBlIeHMIO HOBOTO Tra3a B aTMocdepe 3eMH, Io-
cnegure 500 M7H €T CylLIecTBOBaHMS Halllel IIaHETHI pa-
JVKaJIbHO OTJMYAIOTCA OT NepBhIX 4 mipa. Ilepsriit nmepuon
6BUT OTMEYEH OTCYTCTBHEM SKH3HH, BTOPOIl — ee U300MIHEM.
MoMeHT nosiBNIeHUsT KUC/IOpoa U JKM3HM He ciaydaeH. Kucio-
PO — 3TO JKU3HEHHAsI CHJI, UCTOYHHK OeCKOHEYHBIX BO3MOXK-
HOCTEHN >KU3HU.

Bmecre c moBbllIeHHEM COZEP>KaHUSI KUCIOPOAa, IMPOU3-
BOZIMMOTO LIMAHOOAKTEPUSIMHU, TIPUMEPHO B 3TO K€ BpeMs Ha-
JaJla pacLiBeTaTb pacTUTe/IbHast )KU3Hb. CHayajia OHa BO3HUK/IA
B OKeaHe, a 3aTeM HeOTBPAaTHUMO 3TH pPacTUTe/IbHbIe (POPMBI
IPpOHUKJIN Ha BBI>K>KEeHHbIN OpaH)KeBI)II‘/'I MacCCUB CylIH, rae
B TO BpeMsi He ObIIO COBEpPLIEHHO HUYEro, Kpome ckai. CHa-
Yajia CKajbl KOJJOHU3UPOBA/IM HEBBICOKME MXH, 3aT€M IIOCTe-



