KocMo3HepreTuka npupoaHon BoAbl U
npo6sieMbl 3HAO3KOJIOrMN YesioBeKa

B noknage npeactaBnieHbl pe3ynbTaTbl UCCNEA0BaHWI CBOWCTB MPUPOAHOM BOAbI Kak
PyHKUMS PUTMMKM 3HeprumM KocMmoca BbINOAHEHbI Ha nNpoTshkeHun 2003 — 2009 ropos (B
TeYeHUU gHBapsa Mecaua).

Moka3aHo, YTO CBOWCTBA MPUPOAHON BOAblI CUMHXPOHHO WM3MEHSIIOT CBOM (bU3MYecKue
XapPaKTEPUCTMKN C UBMEHEHNEM PUTMOB KOCMUYECKOWN SHEPTUMN.

BrnepBble 3KCNepMMeHTaNbHO NOKa3aHo, YTO CBOMCTBA BOAbl M3MEHSIETCS B COOTBETCTBUM
C NEepUOAMYHOCTLID HaxoXaeHus1 JIyHbl B COOTBETCTBYIOLWMX 3HaKax 3o0auaka. ITW AaHHble C
OHOM CTOPOHbl MOATBEPXAAKOT, YTO COBPEMEHHAs MeAUUMHCKAs acTposorns WMeet
OTHOLLEHME K KOCMO3SHepreTuke BceneHHOM, a C Apyron, 4YTO 3HepreTuyeckume npobnemol
30POBbS YenoBEKA HAaXOAATCS B TECHOW B3aMMOCBSI3N C KOHCTUTYLIMOHHBLIM TUMOM YenioBeka, B
LiesIoM C KOCMOPUTMMKON BceneHHoM.

Yenosek n KocMmoc

B.U.BepHaackuii [1] B Hadane XX Beka 3a/I0XWN OCHOBbl KOCMO3KOSIOTMM Y€NI0BEKaA,
ccopmynmpoBan u passui ydyeHune o buocdepe 3emnun. MIMEHHO Hayano MpoLwwsioro CToneTus
Nnopoauno POXAEHWE HOBOW (DM3NKM - KBAHTOBOM MEXaHMKW, OCHOBOM KOTOPOM SBUIUCH
AyanusM MUKpOOObLEKTOB (YacTuua — BOSIHA, MOME) M MpPUHLUMN HeonpedeneHHoctTn. B aTo
Bpems B./.BepHaackmii no aHanormm C (popMMpPOBaHWEM KBAHTOBOM (DM3NKK, BMEPBblE
onpeaensieT, YTo YenoBeK NpeacTaBnseT cobon KBaHTOBYK CUCTEMY B TOM CMbIC/E, YTO OH Kak
XuBasi cuctema npeacTaBnsieT cobov AyanbHY0 CTPYKTYpYy: (PU3MYeckoe Teno U HepaspbiBHO
CBf3aHa C HMM MnoneBas, BOSIHOBAA CTPYKTypa.

CerogHa Ha @QoHe KaTacTpoduyeckux npobneMm uMBuNM3auMM, KOTOpblE CTaBSAT MOA
COMHEHWUSI CaMO BbDKMBAHME 4enioBeKka Ha nniaHeTe 3eMisl, 4YenioBeK KaKeTcs Bce 6bonblue
OCO3HaeT, 4YTO BCe Mnpoueccbl Ha rMaHeTe 3emns, B NEpBY0 o4yepedb, CyLleCTBOBaHUA
yenoBeKka, Kak 4acTuubl [pupoabl, XUBOW CTPYKTYpbl B LIENIOM B3anMoOCBSi3aHbl B KocMoce u
onpegenseTca TeMuM npoueccamm, KOTOpble B HEM MOCTOSAHHO rnpoucxoadat. CripaBeanveo
cumtan B.N.BepHaackuin, yto «YenoBek — 310 KocMoc B MuHMaTiope», YenoBekoM, Bcemu
npoueccamm Ha 3emne «npaBuT» KocMoc.

MosIBNSIETCA MHOr0 PasfMuHbIX Ny6AMKauuii, B KOTOPbIX OOCY>XAATC pasfinyHble
npobnembl coBpeMeHHOro KocMmyeckoro ectectBo3HaHusl [2-9]. B ocHose ntoboro BANSHUS
KOCMMYeCKMX (hakTopoB, KOTOpble B/MSAIOT HA >XMBblE OpraHu3Mbl, Ha BCE >XMBOE Ha 3eMmie
CBS3aHO, B MepBYyl0 o4yepenb, C BAusHMeM KocMmoca Ha BOAy, BOAHbIE CTPYKTYpbl 3emiu.
MnaHeTa 3eMnsa 3TO eAnHCTBEHHasa nnaHeTa CONMHEYHON CMUCTEMbI, KOTOpasi COAEPXMT B CBOEN
CTpYKTYype Boabl. Boga coctaBnsieT 6onee 2/3 Bcel nnowaan 3emns.

YTO cerogHs M3BEeCTHO Hayke O BiuaHUM KocMoca Ha BOAY, BOAHYKO cpeny 3emnu?
YenoseKy AaBHO M3BECTHbI TakMe SIBNIeHMS Kak NpUAnBbI U OTIMBLI PeK, KOTopble 06yCcnoBeHb!
BUSHMEM JIyHbl Ha BOAHbIE pecypcbl 3emnu. Bo BTopor nonosuHe XX cTOneTUs
dyHAaMeHTanbHble UCCeaoBaHUs MO BAUSIHUIO KOCMUYeCcKux (hakTopoB Ha BOAHble cpeabl
nposen [. MNMukkapam [6]. NccnegosaHms NpoBOANANCE exeaHEBHO, 6e3 BbIXOAHbIX U HE TOJIbKO
B nlabopatopun y4eHoro, HO OAHOBPEMEHHO C MOMOLLbID OAMHAKOBbLIX METOAMK U TOYHOCTLIO
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MCCNefoBaHM B pasnnYHbIX Toukax 3emnu. Mo cywectBy, 3TO 6biM NepBble MacliTabHble
NnonynsauMOHHbIE NCCNIEAOBAHNSA B HayKe.

3a 20 netr uccneaoBaHUM 6bl1 MOSlYYEH OFPOMHbLIM 3KCMEPUMEHTaNbHBLIN MaTepuan,
YHUKanbHble pe3ynbTaTbl. BnepBble 6bI0 MOKa3aHO, YTO CKOPOCTb XMMUYECKMX peakuui B
BOZHOM Cpeae 3aBMCUT OT TOro, MafaeT I Ha BOAHbIE NMPOLECCHI M3/TyYEHNE, KOTOPOE CBSA3aHO
¢ KocMocoM, okpy»katoLLen cpeaon.

B nepByto ouepeab SIBNEHNE TECHO CBSI3aHO C COMTHEYHOM aKTMBHOCTbIO, YTO COrlacyeTcst
¢ pabotamum Ymxesckoro [2].

OcobbI HTEpeC NPeACTaBASIET UCCNIEA0BAHME KOCMOPUTMOIOMMU NPUPOAHON MUTLEBOW
BOAbl, KAaK OCHOBbI CTPYKTYpbl OpraHu3Ma 4esioBeka.

Boaa 3emnn, noBepxXHOCTHas U rybuHHas (Haxoaswascs BHYTpU naHeTbl) NOCTOSAHHO
ncnbiTbiBaeT rnobanbHoe BAMSIHWME 3HepreTudeckoro nons 3emnu, JlyHol, ConHua, cunoBble
(bn3nyeckne) nonsi MNaHeT CONTHEYHOM CUCTEMBI, Pa3/IMYHOMO KOCMUYECKOro M3/TyYEHUS
N3BECTHOM N HEM3BECTHOW NpUPOABbI.

K uncny KocMopuTMOnormyecknx akTopoB BAWSIHUS Ha BoAy cneayeT OTHeCTU (heHOMeH
KpeLleHckon Boabl. C APEBHUX BPEMEH NEpPeaatoTCs 3HaHUS YenoBeka 0 HEOObIYHbIX, LEeNebHbIX
CBOWCTBaxX KpELLEHCKOW BOAbl, OAHAKO (M3MUeckasi NpuuMHa SIBNEHUS OCTAETCS MpPaKTUYECKM
He YCTaHOBIEHHOW.

LienebHbiM CBOMCTBOM KpeLLEHCKON BOAbl MOCBsILEHA KHWra [7], B KOTopon cobpaHo
MHOro bakTOB O TalHax «CBSITOW» BOAbl. B [8] nokasaHO, UYTO «KpelleHcKas» Boda obnagaet
BbIPaXXEHHbIM 3((MEKTOM CTUMYNALMUM XXMU3HEHHOW AKTMBHOCTM OpraHoB WM (PYHKLMOHaNbHbIX
CUCTEM YenoBeKa.

MpobnemMon 0COBEHHOCTEN «KpELLEHCKOW» BOAbl Mbl 3aHMMaemcsi ¢ 2003 r. no 2009 r.
BK/OUMTENBbHO. OCOBEHHOCTb HalMX WCCNEeAOBaHUA COCTOMT B TOM, 4YTO B Havane
akcrepumMeHTa (5 aHBaps 2003 roga) 6binn npeactaeneHbl 25 oanHakoBbix 6yTbiioK (0,5 )
npupoaHon dacoBaHHOW Boabl «OpaaHa» (r. KneB) M HauvHas Cc 9 sHBaps no 23 siHBaps,
KaXkabl A€Hb M3MEPS/IUCb XapaKTEPUCTUKN «HOBOW» OYTbIIKM BOAbI C KOHTPOJIEM M3MEPEHMI
BCEX Mpeaplaywmnx oT 9 uncna npob. Kaxabii rog 3TM Xe UCCneaoBaHns NoBTOPSNCh, BCE TeX
Bog B OyTbinkax. Bce 3T rogbl BoAa MpeKpacHO COXPAHSIETCS B 3aKpbITbiX OyTblnkax.
JKCnepuMeHT byaeT NpoaomMKaTbCs A0 TeX rnop, Noka BoAa He UCMOPTUTCS, HanpuMmep, Ha4yHeT
LBECTW.

OAHOM M3 NPOCTbIX, HO BaXHbIX (PUMKO-XMMUYECKMX XaPaKTEPUCTMK WU3MEPEHWUM BOAbI
6bina BblbpaHa BennuUMHA KMCNOTHO-LENOYHOro paBHoBecust (pH napameTp). Bce nsamepeHus
NpoBOAUINCE C noMmowblo pH MeTpa, ¢dupMbl “Radelkis”, BeHrpusi. TOYHOCTb M3MepeHun pH
coctaBnsna +0.02.

Ha amarpamme, npeactaBneHHom Ha puc. 1 npuBeaeHbl mM3MepeHusi pH ana sHBapst
Mecsiua 2003 roga, Kak abcontoTHble, Tak U OTHOCUMTENBbHO BOAbl OT 9 sHBaps [9]. BuaHo, 4To
3HayeHust pH 0bpa3uoB BoA HEMOHOTOHHO M3MEHSIETCS ANS Pa3/IMYHbLIX AHEN siHBapsi. MepBbin
MaKCMMYM NpuxoamTcs Ha 10-11 sHBapsi, Npupoaa KOTOPOro OCTaeTcsl He sicHoW. [lanee ¢ 13 no
15 aHBapsi HabnogaeTcs BTOPOM MaKCMMyM, KOTOpbIM coBrageT C [lpaBocnaBHbiM HOBbIM
rogoM. Camble Haubonblme wun3MeHeHust HabnogatoTca 19-20 sHBaps, YTO COOTBETCTBYET
deHomeHy KpelueHus.

Mocne npoBeaeHMsl UI3MepPeHNA Bce 06pasLibl BOA OCTaBMEHbI 3aKPbITbLIMU U COXPaHSIIUCh
B TEYEHWM roga NpyM KOMHATHOW TemnepaType M 06blMHOM OCBELEHWM KOMHaTbl. Yepes rop
n3MepeHuss OblIM B TOYHOCTM HOMEpoB 06pa3LoB MOBTOPEHbl W Takke Habnoganacb
HEMOHOTOHHas 3aBMCMMOCTb OT 9 siHBaps, NoAObHOro kak B Hayane. CoxpaHHOCTb 06pa3LoB
(byTbiNOK) BOA OKasanacb YHUKa/bHOM M MO3BOSIMIM HaM MPOBECTU M3MEPEHMSI CBOMCTB BOA
KaXkabl roa B TeYeHuM 3TuX NeT, Bkodas 2009 roa. B atom roay nABa obpasua Boabl 3a
09.01.2003 r. NnpoBenn N3MepPEeHNs exxeaHEBHO B TEYEHUN BCEro Moyroans.
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MpoBEAEHHbIN aHann3 Ppe3yNbTaTOB  WMCCNeAOBaHWMM  MO3BOMM  HaM  YCTaHOBUTb
3aKOHOMEPHOCTb, KOTOPYIO 3aBeOMO TpyAHO 6bIf10 NpeackasaTh.

H puc.1 3HakamMu oTMedeHbl: da3bl JlyHbl 1 3HakK 3oaMaka, KoTopble npoxoauT JlyHa B
COOTBETCTBMW C AaHHbIMU NIYHHOro KaneHaaps. Bce 3Tu rogbl aHanorMyHas 3akOHOMEpPHOCTb
cobntogaeTcs.
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Puc. 1.

Ha puc. 2 npuBeaeHbl 3HadyeHus pH obpas3uoB Boa Ansi nepsoKr MosoBuHbI 2009 roaa,
CrpynnuMpoBaHHble MO 3HakaM 3oauaka. [losyyeHbl, Ha Haw B3rns4, BecbMa JHOOOMbITHbIE
pe3ynbTaThl, KOTOpble ele HeobxoaAMMO O6bACHUTbL HACKO/IbKO MOXHO 3TW AAHHble CYMTaTb
AOKa3aTeNlbHbIMKM B TOW 4acCTW, YTO CBOMCTBa MPUMPOAHOM BOAbl AENCTBUTENBHO YYBCTBYHOT
KOCMOPUTMMKY MIaHeTbl 3eM/1sl B COOTBETCTBUMN C AaHHLIMWU aCTPOJSIOrnN.

OaHako npeacTaBneHHble [aHHble SBNSOTCA 6a30BbIMM  AN1s1 BbiIBOAA O TOM, 4TO
COBpPEMEHHbIE MPO6NEMbI NPOSIBNEHNS 3KONTOMMYECKMX YCNOBUMA Cpeabl Ha 3HA03KO/I0rMYECKOM
COCTOSIHUM YenoBeKa MO-pa3HOMY AO/MKHbI NPOSBAATLCA B 3aBUCMMOCTU OT UHAMBUAYANbHbIX
0COBEHHOCTEM OpraHuM3Ma YesioBeka, €ero KOHCTUTYLUMOHHOrO TuMa WM OT KOCMOPUTMUKM
BceneHHoM 1, B 4aCTHOCTW, OT JTYHHbIX PUTMOB CNyTHMKA 3eMIN.

HanomHuM, 4To BO BceneHHow BCce MOAYMHEHO PasnMYHbLIM pUTMaM, BCe MPOLIECCHl Ha
3emre Takxke HecyT Ha cebe 0TrneyvaTok 3Toro.

YenoBek, Kak >XMBOM KOMMOHEHT [pvpoabl, MOMHOCTLIO Pa3BMBAETCS 3a YC/I0BUSIMU
KocMopuTMuKkKn. Tonbko B rapmMoHun Yenoseka, [lpupoabl, KocMoca MOXHO HaaeAaTbCcsa Ha
3KONI0rnyeckoe 03aoposneHve MNpupoabl, No CyLecTBYy, Ha COXPaHEHWNE XXU3HWN Ha 3emre.
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