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KocMHYecKHe Hanydedns, HAyupe oOT
BCeX HeOeCHbIX TeJ, OXBaTHBAIOT BCIO
6uocdepy, DPOHHKAKT BCKO €e H BCe

B Hed.
B. H. Bepradckutl

BBEANEHHE

B naume spems, moxkany#, yxe HHKTO He COMHEBaeTCS
B CYIIEeCTBOBAHHUHM KOCMHYECKOro BJHAHHA Ha Ouocdepy, B
YACTHOCTH ‘Ha KHBble opranuaMbl. )KH3Hb — ABJieHHe B Tro-
pasno OGoabuleil CTerMmeHH KOCMHYECKOe, HexXeJiH 3E€MHOE.
O6mnit nyasc ee 3anaeTcs KOCMHUYECKHMMM DHTMaMH, M MH
Ha 3emne d¢akTHuecku »xkuBeM auHaMukoir Kocmoca. Ha-
npuMep, 3KCHepHMEHTaJbHO YCTAHOBJEHO, YTO MHOorHe ¢u-
3HOJIOTHUECKHE IMapaMerpbl KHUBbIX OPraHHU3IMOB H3MEHs -
IOTCSl B COOTBETCTBHU C COJHEUHBIMH M JYHHLIMH UMHKJIaMH.

3 uerblpex HM3BeCTHBIX B HAcToOsflllee BpeMs B MPHUPO-
1€ THIOB B3aHMOIEHCTBHS — CHJABHOTO, CJ1aboro, 3/€KTpo-
MATHHTHOTO H CPABHTAUHOUHOIC — TOJBLKO ABA NOCAEAHHUX
6garofaps AaJbHOAEHCTBHIO MOTYT CJAYXKHTb I€PEHOCYHKA-
MH KOCMHYECKOro BJIHSIHHSI Ha O6uocdepy. OnHako B obuleM
cjlyuae TmPHPOAE HOCHTENsl ynpapjsiomled HHPopMauuu MoO-
KeT ObITb CAMOH pPa3JIHYHOW: 3TO MOryr OniTb 3BYK, HaB-
JIeHHe, TeMmMnepaTypa, 3amnax, paXMOaKTHBHOe H3JyueHue, HX
BCEBO3MOKHbLIE COYETAHHA H T. A.

Bce xuBoe M HeXHBoe Ha 3eMJie CYLIECTBYET B YCJ0O-
BHSIX TOCTOAHHOTO B3aHMOAEHCTBHSI C 3JEKTPOMarundTHbLIMH
M aKYCTHYECKHMH NOJSIMH, B 4aCTHOCTH CO CBETOM H 3BY-
KoM. Pacnpocrpansisicb B MaTepHaJ/JbHOH Cpede, 3JEKTpO-
MaruHTHble H aKyCTHYeCKHe MoJf B3aUMHO TpaHCHOpMHpY-
I0TCA WJIY [ONOJIHAIOT APYr Apyra, NpeAcCTaBJsisd TakKHM 00-
pa3oM eAHHBIH aKYCTO/JEKTPOMArHHTHHH KOHTHHyyM. Ecan
Ha BeHlleCTBO AEHCTBYeT 3JEKTPOMATrUHTHOE MoJie, TO B HeM
006f3aTeJIbHO BO3HUKAIOT OKa3bipalolllie CBOE NEeHCTBHE aKy-
cTHueCKHe koJjeOaHusi, ¥ HaobOpPOT, aKyCTHUECKOe BO3JeH-
CTBHE CO3JaeT 3JEKTPOMArHHTHOe moJjie B Bellecrse. s
KPaTKOCTH 4 NPOCTOTH Mbl 6yAeM rOBOPUTHL 31eCh ML 06
9ME€KTPOMArHHTHOM BO3JEHCTBHH Ha BellleCTBO, MOApa3yMe-
Bas NPH 3TOM H OAHOBpeMEeHHOEe aKyCTHUeCKOe BJIHSIHHE.

Cnektp koneb6aHull 31€KTPOMArHUTHOTO no.st Guocoeph
npeflebHO HIMPOK: OT BEKOBBIX, CE30HHBIX H CYTOUHBIX A0
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PEHTI€HOBCKOTO, Y-AHAINA30HOB H YaCTOT, COOTBETCTBYIOLIHX
MOTOKAM KOCMHYeCKHX HefirpuHO. KaxAbili YacTOTHLIN AHAa-
Na30H 3JIEKTPDOMArHHUTHOrO mojasl HaHbGosee 3((eKTHBHO
BO3€HCTBYET Ha COOTBETCTBYIOLIHH €My CTDYKTYpHHI Yypo-
BeHb OpraHH3aliuu BelecTBa. GH3MKA HMeeT He/0 C MATHLIY
(byHoaMEeHTaIbHHMH YpOBHAMH: [) KBapkd C JIENTOHAMH,
2) HykJonbl; 3) siapa; 4) atomby; 5) Moaexkyaw. Hasg Xu-
BOTO BEILECTBA K HHM MOXKHO noﬁaamb elle nsATh OoJee
BLICOKHX ypoBlie#: 6) MONHMepHO-CTDYKTYpHUIl; 7) KjeTou-
Hulit; 8) opraHHbI; 9) opraHM3MEHHBIH  (CHCTEMHBI); .
10) wventanvHbiit (ayxoBHuii). IlocnenHuii ypoBeHb MOXHO

pacnpoOCTPaHHTb W HA COLHAJIbHLIE, W 3THHYECKHE CHCTe-
MHBl.

EcTecTBeHHO, MOMHO NPHHATb W APYLyi0 KJaCCHHKA-
(IO YpPOBHEeH, HO 3Ta MNpUBJEKAET CBOEH CTPYKTypHOM
HepapxHel, B KOTOpPOH KaXAOMy YPOBHIO OpraHH3auuH Be-
HIeCTBA JIOJDKEH COOTBeTCTBOBATb CBOH AMAana3oH 4acToT
Bo3zelicTayloniero u3naydeuusi. Iloauunisisice omnpeneneHHOMH
3aKOHOMEPHOCTH, OH MOXeT TpaHCHOPMHPOBATLCH KaK B
HH3KO-, TaK M B BLICOKOYACTOTHYI0 006s1aCTb 3JeKTpoMar-
HUTHOrO H3.JyvyeHus. Iro noATBepXKpaercs HabJloneHUeM
MHOrOUHCAeHHbIX 3¢ deKToB NpeobpasoBalus YacTOTH 3J€K-
TPOMAarHHTHOIO HM3JyYeHHs MPH B3AHMOJAEHCTBHH C BellecT-
BOM. TpaHcpopMUpOBaHHHE CHrHaJbl, NMOoA0OHO CHTHANY €
OCHOBHOH YacTOTOHM, TaK¥Xe MOryT OKa3hiBaTb BO3AEHCTBHE
Ha COOTBETCTBYIOWIHH CTPYKTYpHbIH YpPOBEHb BelLeCTBa.

J11060e BHelllHee BO3NeHCTBHe Ha BelleCTBO Oyaer 30-
(eKTHBHBLIM, T. €. BbI30BET 3aMeTHbI# OTKJHK CHCTEMLI NHUIb
NpH COrNaCOBAHHM MapaMeTpoB BO3AEHCTBHA H OTKJMKA,
HE3aBUCHMO OT KOJHYEeCTBA YPOBHEH OpraHH3auM¥ CHCTEMbI.
Ilpu sTom Bech nmoTOK mnepenocuMOH HHpopmaunuu Oyaer
BO3I€HCTBOBATh HA CHCTEMY TO/bKO T€MH CBOHMH (Qparmen-
TaMH, KOTOphie COr/acoBanbl MO MapaMmerpaM C OAHHM H3
JNeCSATH CTPYKTYPHLIX YpOBHEH.

Takum obGpazom, HauGoasilero 3ddexra Bo3neHCTBUS
BHELIHEr0 3J€KTPOMArHHTHOTO CHTHAJa Ha BelleCTBO MOXK-
HO OXHAATb, €CJM COrJACOBAHB XAPAKTEPHCTHKH CHrHaja
H BeUIeCTBa, T. €. eCJH BO3HHKaeT NBJEeHHe pe30HaHca.
FiMenHo npH pe3oHaHCHOM XapakTepe B3aUMOAEHCTBHA YII-
paBasilOlled HHPOPMAUHH C BellleCTBOM BHEllHee yIlpaBJie-
Hue cicreMoli Oyner HaunOo/see 3PPEKTUBHHIM.

Ilo-eunuMOMy, KOCMHUECKOe B/HMSIHHE Ha XKHBLIE 0Opra-
HH3MBI OCYLUECTB/ISIeTCSl uepe3 HEKOTOPYK CHCTEMYy pe3o-
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HAHCHOTO OTKJHKA, QyHKHHH KOTOPOH (Ha CBOHX CTPYKTYD-
HHIX YyPOBHAX) BHNOJHAOT GHOXHMHUECKHe peakKLUHH C yuya-
cTueM OHOJNOTHUECKH BAXMHLIX XHMHUYECKHX 3J/I€MEHTOB.

B oTinyHe OT OOHUHLIX (PH3HYECKHX pE3OHAHCOB Mbl
3AeCb ONpenesHM pe3oHaHC B 0oJiee LIHPOKOM CMbIC/€E, YUH-
TbiBasl BCE€ YPOBHH OpPraHH3allHH HEXHBOTO M KHUBOTO Be-
ulectBa. B obmieM cjyuae 1mon pesoHaHcoM Mbl 6yaeM no-
HHMaTb Takoe fBJIeHHe, KOrJa MNpH BO3AEHCTBHH YylIpasJif-
el HHPOPMAalUHH HA HEKOTODYIO CHCTeMy B NOCJeIHEeH
BO3HHKAET MAKCHMaAbHO BO3MOXHHE oTkauk. [Ipu 3tom
pe3oHaHCHasi WHpoOpMauus, Bo3byxnas OaHH H3 YDOBHEH
Oprativ3alidy BellecTBa, MOXeT MpPHBOAHTL K TioCJenoBa-
TeJbHOMY BO3OYXKAEHHIO M APYrdX ypoOBHeH. IDTOT NpoLece
HOCHT KacKajHbifi Xapaxrep, AOCTHEAsh CaMbiX BbLICOKHX
ypoBHE#H HepapxHuyeCKOH CTPYKTYpPbl YIpaBJEHHs.

KayecTBe MpuMepoB BO3OYXKIAeHHsi (pe30HAaHCOB) Ha
BbICOKMX CTDYKTYPHLIX YPOBHSIX MOXKHO I[IDUBECTH TaKHe
IBJEHUS, KaK KOJLIGKTHUBHHIH 1Jiay feTeli B NeTCKOM cady,
HAUYHHAOUHICA ¢ Mjiauya OAHOro pebGeHKa, HJAM MacCOBBIH
ACHX03 TOJIbi, BHI3BAHHHA, HanpuMep, 3BYKOBHM (cJjoBec-
HHM W TOHalibHbiM) BO3AelcTBHeM opaTopa. Cayyau Mac-
COBOT'O BbiODACHBAHHA KHTOB Ha Geper Takxe MOXHO 00Db-
SICHHTb PE30HAHCOM, BhI3BAHHBIM MMOKA HeM3BeCTHbIM BHeELl-
HHM BO3JeHCTBHEM.

Boob6me «Onojiordueckne» pe3OHaHChi, Ha KOTOphie 06-
paTiJ BHuMaHHe emie A. JI. UnxeBckuii, BecbMa pa3H0006-
pasubl N0 xapakrepy, ¢opme H MacwmTaby nNpOsiBJCHHSA.
K HHM MOXHO OTHecTH Cjefayioulne. Bo-nmepBbix, NMcHXogdH-
3HOJIOTHYECKHe (AylNeBHLIe) pe3OHaHChl: JI060BbL H HEHa-
BHCTb, pa3jpa)KeHHe, YCIIOKOeHHe, JTHCKOMGOPTHOCTb H T. A.
Takue pesonanchl poi3niBaer Ja100ast HHPOpMauUHs, KOCBEH-
HO CcBX3aHHAasi C ITHMH YYBCTBaMH H oulylleHHsMH. Bo-
BTOPHIX, NYXOBHO-HDABCTBEHHLIE pPE3OHAUCH: CAMIIATHA H
aHTHNATHS, HOCTaAbrUsA, nmosBjenHe Haeit H np. K coxaje-
nHio, 06 3THX pe3oHaHcax y HaC NOKa HeT YeTKHX INpex-
CTaBNleHHH. B-TpeTbHX, COLHA/JbHLIE PE30HAHCHI; Maccopbie
becnopsiikH, peBOJIIOUHH, BOHHEL. } HakoHel, 3ITHHYECKHE
pe30HaHChl, ONpeAe/AloNiNe NYTH Pa3BHTHA, pacuBeT H yna-
ROK aI00oro atHoca. OrMerHM, uro 6oabLIOH BKJAAN B H3Y-
ueHHe ITHHUECKHX pe3onaHcoB sHec JI. H. I'yMuaes.

B naHuo#i Opomnope MB pacCMOTpPHM l1peXnae BCero
npocTeiilline H HanboNee XOpOLIO H3yUEHHBbIe pE30HAUCH Ha
ATOMHOM H sinepHoM ypoBHsix. [Ipn stoMm jas Ouosorudye-
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CKHX Cpell ¢ OTHOCHTEJBHO BHICOKHMH 3HAYEHHSIMH JH3JIeK-
TPHYECKOH IPOHHUAEMOCTH H NpPOBOAUMOCTH HauboJbliee
3HaUeHHe HMEIOT MarHHTHbie PEe30HAHCH (3JIEKTPOHHBLIA U
ANEepPHbIR), MOCKOJbKY rayOHHa NPOHUKHOBEHHS 3JeKTpHYe-
CKOro NoJsi B TaKHe cPejhl 3HAYHTEJbHO MeHblle, yeM Mar-
HutHoro, IlosToMy 3TH BHAHM pe30HAHCHHX BO31eHCTBUH
MOXKHO pacCMaTpHBATb KaK BO3MOXHble MeXaHH3Mbl BJIHf-
HUSI 3JIEKTPOMAarHHTHOrO NoJasi Ha OHOJOrHYecKHe CHCTe-
MBI,
Bce tea Ha 3emae (opraHHueCKHe H HEOpPraHHYeCKHe)
COCTOAT H3 XHMHYECKHX 3JIeMEHTOB, IPeACTABJSIOIHX CO-
Go#i cMecu uzortonos. ITocieanne, B CBOKW odUepeib, COCTOAT
U3 aaep u anekTponos. IlostoMy AxepHbit MarHHTHH# peE-
donaHc (JIMP) u 3/eKTpPOHHBI NapaMarHHTHHA pe3oHAaHC
(2T1P) wmoryT 6biTh OCHOBHLIMM MEXaHH3MaMH B3aHMOAEH-
CTBHAl He TOJIbKO 3JIEKTPOMArHHWTHOrO NOJA C BEUIECTBOM,
HO M XHBOrO BelUleCTBA C HEXKHUBHIM.

IIpr paccMOTpeHHH 3NEKTPOMAarHHTHOTO B3aHMOAEHCT-
BHS C BelleCTBOM yepe3 3TH Pe30HaHCh 0ocoBoe 3HaueHHe
nprobperaer BHeLlHee MNOCTOSSHHOE MarHHTHOE [oJe, No-
CKOJIBKY YaCTOTa pe30HaHCa NpAMO MNPONOPILHOHAJBHA €ro
Beqnuune. dast cayuass MarHuTHoro moasst 3eman (0,5 I'c)
pe3onaHcuele yactoTet JIMP Bcex Cymecrsyioliux B NPHPO-
J€ H30TOMOB OTHOCHTENbHO HH3KH (OT JECATKOB A0 ThICAY
repn). PasMepsl HCTOUHHKOB TaKMX CHTHAJOB  JOJIXKHBI
ObiTb TOHCTHHE KOCMHYECKHMH, 4YTOOLI .2(p(eKTHBHO H3JY-
-yath Ha yacroraxXx JIMP B 3eMHOM MarHuTHOM mHoJie.

Yacrore JIIP B MaruuTHOM moJe 3eM/iH NPHMEpPHO HA
TPH MOpPSAKa BhIlE, H MOCKOJBKY C POCTOM YaCTOTH YCH-
JUBAETCS NOrJOUIEHHEe 3JEKTPOMATHUTHHX BOJIH B BelECT-
Be, TO B. pACCMOTPEHHH B3aHMOJAeHCTBHi#l Ha OOJbUIMX pac-
CTOSIHHSIX, 2 TaKXKe B MOTJIOMIAIOLLKX Cpefax 3TOT BHJ pe-
30HAHCOB He mpeAcraB/sieT ocoboro MHrtepeca. ITosromMy MBI
6ymeM paccMaTpPHBAThH 31€Chb B3aHMOJeRCTBHE KOCMHYECKO-
ro 3JIeKTPOMATHATHOrO H3JIY4eHHS C XHMHUECKHMH 3JIeMeH-
TaMH TOJNbKO Ha ocHoBe SIMP, yuHTbiBa® npH 3TOM BiHS-
HHE siipa Ha 2JEKTPOIHYI0 060/0UKy 3a CYET CBEPXTOHKOTO
B3aNMOJENACTBHS 3JEKTPOHHLIX H fACPHBIX CIHHOB.

YenoBeyecTBO Bcerja HHTepecoBaja mpobiaeMa B3aHMO-
ReACTBHSl XUBOTO BemiecTBa ¢ HeXuswM. [lo ApeBHUM mpe-
AaHWSIM, METaJlbl, MUHepaabl, NparoueHHble KaMHH, a4 Tak-
ke MHOCHE pacTeHMusi H KHBOTHble MOTYT OKa3blBaTb MarH-
yeckoe, uejeGHoe aelicTBHe Ha yenaoBeka. Harpumep, Ou-
pI03a H CepAOJHK TNPHHOCAT CYacThbe M yAady, ajMas oxpa-
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HAET OT BParoB, H3YMPYJ, YKpenJasieT 3peHHe H, eCJiH KJACThb
€ro MoA si3blK, TO OH NMPHHOCHT Nap HNPOpPOYECTBa, SAHT2Pb
noMoraetr npu 3a00JeBAHUAX IMHTOBHAHOA ¥eJse3H, JaBaH-
Aa peKOMeHAyeTcst AN yNyulIeHHS 3PEHHA H cJyXa H T. A.

Hcnonb3oBanue TOro WiA¥ HHOTO MarwyeckKoro CpejcTBa
RpeBHHE MarH H uenureau off3aTenbHO CBA3bLIBAaJIH ¢ OI-
peneseHHEIMH HeOeCHBIMHM TeJlaMH — I[JaHETaMH, CQ3Be3-
auaMH. Tax, ceMp ynorpebassuinxcs eme B Jdpesrem Erun-
TE MeTa/I/IoB B HPEACTaBJEHHU aJ NHMHKOB H acTpPOJIONOB
HEepa3pHIBHO CBA3HBAJHKCH C CEMbI0 H3BECTHHIMH HM Hebec-
HHMH TeaaMn: 308010 — Connlie, cepe6po — JIyna, pryTe —
Mepkypuit, megp —  Benepa, Xeneso — Mapc, o080 —
IOnurep, cBunen — CaTypH ANXHMHS BCerna HCnbIThiBaJsa
Ha cefe 3HAUMTEAbHOE BAHAHHE acrpotornn. M B stoft Mu-
CTHUECKOR Ha mepBHIE B3rjsifi CBA3H, BO3MOXKHO, CYIIECTBY-
10T ryb6okHe ¢HIHYECKHe OCHOBAaHHS, OULYTHTb KOTOpbIe
YRaeTCs, €Cann CToATh Ha MJjeYyax TAKHX 'HraHToOB, Kak ¢yH-
AaMeHTaJibubie (PHIHUECKHe TEOPHH MArHHTHLIX pEe30HaH-
COB. o |
B nochepHee Bpems acTPONOrHs B HAllled CTpaHe BbI-
Jia #3 HayYHOro NOANOJAbS H AaKTHBHO pa3BHBaeTCs Mo
MHOTHM HampaBjeHnaM, yraybasas u copeplieHCTBYS APeB-
HHe 3HAaHHA. BoazeficTBHe nJaHeT -#a TeJO0 4YEJOBEKa H3y-
yaeT MeAHUMHCKas acTpoONorHsA, 3ajaya KOTOpPOH -— HaHTH
NJIaHeTy, «BH3HBAIOULYI0» 3a60NeBaHHe, W NPHMEHHTb Ma-
rHYeCKOe CpEeACTBO NPOTHBOMOJIOXKHOrO Xapakrepa. 12k,
HanpuMep, ecau 3abo/epanHe «BH3Bano» MapcoM, cieayert
HCNONb30BATh MHHEPAJ HJH pacTeHHe, «ylpaBasieMbie» Be-
HepoH, B cayuae Gosesnun CarypHa NPHMEHSIOT CpeACTBO,
Haxopsllleecs nox ynpasaenunem Coanna.

CocTosiHHe (M3HUYECKOTO Tesia YeJOBeKa TeCHO B3aHMO-
CBfI3aHO C ero NCHXWKOA. PaccMoTpeHHe pe3CHaHCOB Ha
NCHXHUYECKOM YypOBHe KpaifiHe BaXKio AJs MOHUMaHH] pas-
JHYHBIX TCHXHYeCKHX fBJjieHuH. Binsdnue nuaner na ncu-
XHKy 4eJloBeKa OTpaXaeTCs BO MHOTUX aCTPOJIOTHYECKHX H
MHCTHYEeCKHX Bo3apenHax. [Ipn 3TOM OCHOBHOe mcHxHYecKoe
BausiHne, KpoMe CoJiHLA, ApEBHHE INPHIHCLIBAJH YeThipeM
naaneram-ruranram: lOnurepy, Carypuy, ¥pany m Hen-
TyHy. K coXasjenuio, acTpoHOMHs, (H3HKa M XHMHA elle
HE MPOTAHYJAH PYKY NOMOIH aCTPOJIOTHH, NO3TOMY pa3jaHy-
Hble aCTPOJIOrHUYECKHE NMOHATHA H NOCTpOCHHA € TOUKH 3pe-
HHR HayKH 10 CHX IIOp OCTalOTCs BO MHOIOM NpOTHBOpeYH-
BEIMH H GesfoKasareNbHHMH. OlHAaKO H OHH CTAHOBHATCH
Gosiee MOHATHHIMH M OOGOCHOBAaHHLIMHM [0 Mepe IPOHHKHO-
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BeHHA B TaMHbl KOCMHYECKOrQ BJHAHHA H2 XHMHYECKHe 3Je- -
MeHTH H, CJieoBaTeJIbHO, Ha .moﬁue Belecrsa # CylllecT-
Ba 3eMJH.

HEMHOTIO OB ACTPOJIOTHH

Acrponorus... Ure 3to? Mucruxa? Hayka? Mu ceiiuac
elle OYeHb Magno 3HaeM O Hel. A eC/M YXK rOBOPHUM, TO
HeNpeMeHHO ¢ HpOHHeH. MHor#e 10. ¢HX MNOp MOJAraloT,
YTQ acCTpoNOrHi — 37O yHCTeilIe BOJhLI 1apJIAaTaHCTBO.
A Beas mo XVIII B. acrposiorus cumtajace BecbMa Mory-
LleCTBEHHON HayKo#, Hepa3Ae/JHMPH € acTpOHOMHe!N H Hrpa-
outei 3HAYATENBHYIO POJIb B KHUIHH oGuiecTsa.

B Haume#t crpaHe acTpOJOTHS C _KJEGHMOM JIXKEHayKH,
ONHpaloWeNcss TOJbKO HAa MHUCTHYECKOE MHPOBO33peHUE
ApEBHKX, NOITOe BpeMs OPATajJach B CAyGOKOM MOLNOJbE.
H TosbKO coBCeM HenaBHO Halia npecca (mMoKa TOJBKO
npecca) Kak Gbl OTKpH/Ia AJs cebs actposoruio. Iloasw-
JINCh BCEBO3MOXKHble FOPOCKOMNBI, MPOrHO3H H, KOHEYHO, KakK
B MOGOH oOnacTH AesATeNbHOCTH, MHOrOYHCJeHHBe wWapaa-
TaHbHl OT ACTPOJIOTHH, KOTOpHE JOBOJIBHO YCHNELIHO MOIJIH-
BalOT Mac/ja B OrOHb OPTOLOKCAAbHOH. KpHTHKH acTpoJIOTOn
H aCTpPOJIOTHH.

HeCMOTps Ha JieraJjH3auHio ac'rpo.nomu MOULH LI KpH-
THYeCKHH MNOTOK B ee ajapec He ocaafepaer W B HALIH
axyu, ocobenHo B HayuHok cpepe. Hanmo. ckasartb, yto IR
9TOrO CYLUECTBYIOT Onpene/eHHble OGbEKTHBHBE OCHOBAHHUS.
Bo-nepBLIX, Y aCTPOJIOTHA KaK HAYKH qe'r HHKaKOH TeOpHH.
ECTb TOJbKO MHOFOBEKOBO® OMBIT JAOALH,. KoTOpble C NoO-
MOLUBIO JJIHTe/bHbIX HabhoneHHd OOHAapyIXKHJIH, YTO OIpe-
JeneHHOe nojoXKeHHe naaHer CO/NHEYHOH CHCTEMbl C HEKO-
TOPOH BepPOSITHOCTBIO COOTBETCTBYET TE€M HJH HHbLIM IOBO-
poram B cyAbGax JIOAeH, LHBHAH3AUHR H BoOOILE Yero yro-
Ho. OTcyTrcTBHE TEOPETHYECKQrO OOBICHEHUsT aCTPOJOrHye-
CKHX COOTBETCTBHIl — OCHOBHO# apryMeHT ee NMpOTHBHHKOB.
Bo-BTOpbHIX, BCS aCTPOJIOrHYECKast TEPMHHOJOTHS apxaHyiHa,
OHa NOYTY He H3MEHHJIACh CO BpeMeH ray0oKoH APEeBHOCTH.
EcrecrBetito, apxauuHbii A3blK acTPOJIOTHH pexer Cayx
OpTOJOKCaIbHOMY yuedoMy. CBOUM MHCTHYECKHM 3Byua-
HHEM OH BXOAHT B AHCCOHAHC ¢ OOLIBATEJbCKHM MBILJIE-
HHEM M CTaHJapTHO NMpH3eMJEHHbIM B3IJISAOM Ha YCTpPOH-
CTBO JKH3HH. _

BrnpoueMm, Kk HcCaenoBaHMAM JPEBHHX Mubl B NOCAejHee
BPEMA CTajJH OTHOCUTbCS MEHee CKenTuueckd. Moxer ObITh,
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MOHAJIH, UYTO THCHYEJEeTHHH ONHT UYeJOBEYeCTBa Hero-To
CTOMT. A OTCYTCTBHE TEeOpHH ellle He O3HaYaeT, 4TO BCe
MOJIOKEHHST aCTPOJOTHA HeBepHbl H K- Hell He CieayeTr OT-
HOCHTbCS cepbe3Ho. Kpome Toro, cama acrposorusi mpe-
AOCTABJsieT HaM NpeKpaCHble BO3MOXHOCTH MPaKTUYECKOI
IPOBEPKH €e MOCTPOeHHH, B YaCTHOCTH PAa3/JHYHLIX acTpo-
JIOTHYECKHX IpOrHo30B OyAyMHX SABJEHHH NPHpPOAL H 06-
1ecTsa. _

- HanprMep, unrepecen obmHR acTPOJIOTHYECKHH NPOrHO3
coperckoro acrpoaora M. B. JleBnna, cornacHO KOTOpoOMY
B 1991 r. Haunercst n 3areM Oyzer HapacraTb aKTHBHbIHA
NOJHTHYECKH! B AyXOBHLIH NOAbeEM B Hallled cTpaHe.
IIpaBaa, HesicHO, ueM H KOTJla OH 3aKOHYHTCH, MOCKOJbKY
roan 1993-i u 1998-i — no 3TOMYy MPOrHO3y — KPHTH-
YeCKHe, B 3TH rOAH BeJHKa BEepPOATHOCTb CMelbl nyTeH
JlajbHEHIIero pa3BHTHS CTPaHbI.

BcroMHMM HallyMeBUIHA U NyralomHdi nporHo3 Iisen-
ckux yueHnix I'. Buupemnyca u Il. Takepa. IlpaBna, on He
COBCeM acCTpOJOrHUYeCKHH [0 CBOHM TIPEANOCHIJIKAM, IO-
CKOJIBKY OHH YYHThiBajdH Juiib JBH:Kende CosnBua M cBA-
3aHHOe C HHM Bpamesne 3emau. Ho no crenenn obocuo-
BaHHOCTH 3TOT NPOrHO3 BIOJHE MOXKHO Ha3BaTh acTpPOJO-
rHyeckuM, teM 0oJiee YTO B HeM, Kak H B JI0O60M acTpo.io-
HYECKOM MPOrHO3e, YYUTHIBAETCSH KOCMHYECKOE BJHMSHHE Ha
3emato. ITo pacueram mBeackux yuennix, Cosnue B cBoeM
JBHXX€HHUH TNPOXOAHT HEKHe AaHOMaJjibHble II0J0XKeHHs B
1989—1991 rr.. n B 2169 r. 3tu anoMasplble NpoOXoxKne-
lind, MO0 HX MHEHH10, OYAYT CONpPOBOXAATbCH HEBHIAHHOH
COJTHEUHOH aKTHBHOCTBIO, TMFaHTCKHUMH 3€MJICTPSICEHHSIMH,
MONIHBIMH H3BepIXKEHWAMH BYJKAaHOB, pe3KMMH H3MeHeHHs -
MH KJMMAaTa ¥ JAPYTHMH KAaTacTPOPHUECKUMH SIBACHUIMH,
KOTOpHe MOTYyT NPOROJKaTbcs eule B TeueHHe 40 ner moc-
Je aHOMaJIbHOro mpoxoxnenus. Urto XK, Kak roBOpHTCH, NO-
JHHBEM — YBHIHM. '

OnHako OCTaBHM 3TOT HpPOTHO3 HAa COBECTH AaBTOPOB,
MOCKOJIbKY OGHAapYXHTb H A0Ka3aThb CBS3H (Hampumep,
MeXKJy 3eMJIeTPACEHHAMH M COJIHeYHOH aKTHBHOCTbIO) NMOXa
enle HHKOMY He yRasocbh. CoJsiHeuHbie sBJEHHR NepHOAMY-
Hbi, 2 IEPHOJHYHOCTH 3eMJeTpsaceHnit ne Habmonaercs. Be-
POAITHO, CBSI3b 3€MJIETPACEHHH ¢ KOCMHYeCKHMH (aKTOpaMmu
He caeayer orpaHHuuBaTh ToJbKO CosnueM H Jlyno#i. Ha
CaMOM Jiesle OHA TroOPasiC CJAOMKHEE H TOHbILIE.

Kak e caMH acCTposors onpepensioT acTpoJOTHiO, ee
npeamer u 3apauu? lo onpeaesnenuio H3BECTHOro coBet-
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ckoro acrposiora IL Il I'nobmi, acrponoruss — 310 He
NpOCTO HayKa o B3anMozeficTBun Kocmoca u uesoBeka, HO
H «lejbHasi CHCTeMa MHPOBO33DEHYECKHX 3HaHHil, KoTopas
I2eT B DYKH UY€/JOBE€KAa DealNbHYId BO3MOXHOCTb MO3HATh
camoro ceGs H ONpeJe HTb CBOE MECTO B JKH3HH..» B aToM
onpefeneHull 3HAUEHHE aCTPOJIOTHH, HAa HAUl B3rJsiiA, He-
CKOJIbKO NPEYBE/JHYEHO, OHO MOAHHMAETCA UyThb JH He [0
YPOBHSI «HayKH Hayk» — uuocoduu. JeficTBuTeNnHO, aCT-
poJIorTH 4 (PHJIOCODHR TECHO B3aHMOCBA3aHbLl. HMuoraa aa-
3Ke KaXXeTcs, UTO B aCTPOJOrHH CJHUIKOM MHOro ¢uJoco-
¢un. OnHako acTpoOJOrHg — 3TO BCe XKe He (HIocoOdHS B
4YHCTOM BHJE. Y Hee ecTb cyry6o CBOH, acTposioruyeckue 3a-
A24H, METOAB M Pe3YJbTAaTHI.

MeHee (PHIOCOPCKOM CMEIC/IE pPaccMaTpPHBAET 3Haue-
HHe acTposorud Apyroéi coserckuit actposior C. A. Bpos-
ckHii. OH CYHTaer, YTO MOCKOJIbKY BCE€ XKHBoOE Ha 3emJe Ha-
XOAHTCA B NOJie H3Jy4YeHHs HeGeCHbIX TeJN, TO HayyHylo acT-
poJiornio 6oJiee MPaBHJBHO CJEA0BaI0 OB HA3HBAaTh KOCMO-
G6uonoruet. Ilpn 3TOM OCHOBHBIE 33ja4H aCTpPOJIOTHH CBO-
AATCS K H3YYEHHIO M CONOCTABJEHHIO KOCMHUECKHX PHUTMOB
H OHOpHTMOB ue/jOBeKa. B COBpeMEHHOM acTpOJIOTHH HJIH
KocMobnosiorur C. A. BpoHckuil Bhipesnser AeBaTb caMo-
CTOATE/IbHbIX Pa3aesos.

1. Haraabuas acTpodorusi. 3alaueii ee sBAgETCA CO-
CTaB/eHHe JHYHOTO TOPOCKOTA Ue/J0BeKa, OTPaXxalolero
€ro Xapaktep, cnocoOHOCTH, 3A0pOBbE H T. A.

2. lOanaapHan, WiAu JyHRaHHa#, acTpoJdorus, PaccMmar-
pHBaeT BJHAHHE KOCMHUYECKHX (PAKTOpPOB Ha COOHITHS B Ka-
KOit-1n060 cTpaHe, perHoHe, ropoje.

3. Menpuuunckas actpoaoruds. 3aHHMAeTCH JAHArHOCTH-
KOH, JeueHueM M TNPOPHIAKTHKOH COMATHYECKUX H TICHXH-
yeCKHX 3abo/ieBaHHH, BONMPOCAaMH AHETHl, TMTHEHBl, XHPYP-
THH. ' '

4, Ncuxonornueckas acrpoaordss. B COOTBeTCTBHH C
ICHXOJOTHYECKMMH OCOOeHHOCTSAMH YeJIOBeKa yKas3HBaeT Ha
BepHHH NyTh K YCOEXy, Ha [ICHXOJOTHYECKYID COBMeCTH-
MOCTb /I HECOBMECTHMOCTh NapTHEPOS.

0. XpouobuoJioruieckas acTpOJNOTHS, JaHuMaeTcAa H3y-
qenneM GHOPHTMOB, NMPHCYINHX ¥ HBOH MaTepuH Ha pPa3HHX
YPORHSIX €€ OpraHu3alluH.

. 6. Arpapuas actpoaorust. 3ajadel ee sBJsiercs cocTas-
JieHHe eXXeroAHbiX KaJjeHAapeid AaJ/si pabOTHHKOB CeJbCKO-
ro X03sHCTBa, CafOBOLOB, OTOPOJHHKOB W T. A.

7. MereopoJsordueckas acTposiorud. 3aHuMaercs MNpei-
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CK433HHEM INIOTOAL MO KOCMHYECKHM (aKTOpaM: CONHEUHBLIM
NATHAM, MarHHTHEIM OypsaM, NJIAaHETAPHBIM acMeKTaM H Hp.

8. Xopapnaa acrpoaorusn. PaccmarpuBaeT M aRaNH3HU-
pyeT Tak Ha3hHBaeMyl0 KapTy XOpapa, COCTaBJIEHHYI0O Ha
MOMEHT POXKAEHHS HASH HWJY BONpPOCAa, B MOMEHT COOLITHS
uay obpalleHus ¢ BoNpocoM K actponory. C ee NmOMOIULIO
MOXXHO NPOrHO3HPOBaTh BpeMs M HUCXOH COOLITHH.

9. Kpumunoaoruueckan acrpoaorus. [IpoBoaur sKcmep-
. TH3Y ¥ aHaJin3 NPeCcTyNJeHHI.

BosmoxHo, 3Ta Kjgaccudukauusg HampasJieHHH B acTpo-
JOTHH He COBCEM TOYHAa M He NOJHOCTHIO OTpa)Kaer BO3-
MOXHOCTH aCTPOJIOTHH, TEM He MEHee OHa IOKa3biBaeT, 4To
1aJEKO He BCe B aCTPOJOrHMH ONUPAEeTCs JHIUb HAa MHCTH-
YeCKHe TNpPeACTaBJEHHS RPEBHHX.

JI1060# mpPOrHo3 — cJoxkueilllag HayuyHas 3ajgada. AcT-
pPOJIOTHYeCKHH NpOrHo3 He MNpeACTaB/JsieT B 3TOM OTHOliIe-
HHUH ucKaioyeHuA. [lo naHHBIM INOKTOpAa XHMHYECKHX Hayk
@, K. Besauuko, BepOSITHOCTb ACTPOJOrHY€CKHX IPOTHO30B
cocraBjsier 70%, T. e. acTposoruyeckuifi IpOrHO3 OKa3biBa-
eTca BepHHIM B 70% cayvaeB. Takas Gosabliasi BepOATHOCTD
NMoKa HeAOCTYNMHA HH OAHOMY U3 HAYUYHBIX METOAOB IPOTHO-
3a NPUPOAHLIX fABJAeHuA. ACTPOJIOTHUECKMIl aHaJH3 MOXET
¥ NOXKeH NONOJHATH HAYYHYI0 HupOpMAauuio O MIPOrHO3e
pasauyHEIX SIBJCHHA NPHPOAH H obuiecrBa. OUeBHAHO, HAH-
6ojiee BEpOSITHBIM OblJ1 O6bl KOMIIEKCHBIH NIPOrHO3, YUYHTHI-
BAIOWIUM JaHHBIE, MOCTYNAlOUIHEe K3 BCEBO3MOMKHHIX HCTOY-
HUKOB, BKJIIOYasi H aCTPOJOrulo.

Uro Kacaercs cyry60 acTpOJOTHYECKHX IIPOTHO30B, TO,
HecmoTps Ha 70% -HYI0 BEpOATHOCTb, HX AOCTOBEPHOCTh BCe-
TAKH COMHHTEJbHA N0 YUCTO HAYYHOH NPHYMHE: HEH3BECT-
HO NOKa, HACKOJIbKO CYIHECTBEHHO KOCMHYECKOE BJIUAHHME HA
Hally mJjaHety. 3ajaya HayKH — paspelldTbh 3TOT BOIPOC,
MOCTaBJIEHHBIH CaMOH NPHPOJOH.

A kak xe 6biTb MoKa ¢ actposorneii? Cyurarb ee Liap-
JIaTaHCTBOM, TajaHHeM 0O 3Be3laMm, HPOPOYECTBOM, 4ep-
TOBIWMHOH, oaHuM caoBoM? [lomemnum ¢ npurosopowm. Ilo-
npoGyeM HafiTH HOBhle NMOAXOAB K aHaNH3y KOCMHYECKOrO
BJIHAHUA Ha 4YeJioBeXa u Boolile Ha BCO Ouocdepy B ie-
JoM. bHTh MOXeT, Torsaa acTpoJsiorus craHer ropasao 6Jiu-
XKe K TouyHON Hayke. [IpaBpa, u ropasao ckyunee. Beab
cefiyac-To OHA eNle HA IPaHH € HCKYCCTBOM, HO He «mapa-
HCKYCCTBO» H He «mapa-Hayka», a, Kak cuuraer ®. K. Be-
JIMYKO, CUMOHO3 HAyKH ¥ MCKYCCTBA, KOTOpHIH 3anoJIHAEeT
HULIY MeXAY PeNUrHO3HOH AOrMAaTUKOH Bepbl H HPHYHHHO-
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CJIeCTBEHHLIM [JOrMaTH3MOM HAyKH. .ACTpPOJOTrHA BIHTb-
BaeT BCe NMOIrPAHHYHOE,” OTBEpraeMoe H peJuruel, u Hay-
KOH.

MATHHUTOAKTHUBHbBIE U30TOIIbl B BUOCPEPE

Bee Te1a Ha 3eMmue, BKAwYaA H camy 3eMJ10, COCTOAT
H3 XHMHYECKHX 3JEeMEHTOB. B mnpupope B BHIE ecTeCTBeH-
HOil CMeCH H30TOMOB cymecTByeT 89 3/1€6MeHTOB, KaXAbH U3
KOTOPBLIX BHINOJNHsieT CBOIO dyuxkuuio Ha 3emne. Ilepuonu-
yeckad cucreMa 3ajementoB M. M. Menneneesa — 310 He
C/y4alHO NpHAyMaHHAA KJIacCHUKALHA XUMHMYECKHX 3Jie-
MEHTOB, a4 OTPaXEHHe CJOXKHOH CHCTeMbl (QYHKUHOHHPO-
BaHHs BelIECTBaA.

C TOYKH 3PEHHA KOCMHUYECKOTrQ BJMSIHUA HA Gﬁoccpepy
BCe NMPHPOAMbE XUMHYECKHE SJEMEHTHL MONKHO pasne.ﬂmb
Ha TPH FPYIIHI.

B nepByro rpynny ciaelyeT OTHECTH- 6uonomqecxu BaX-
Hble 3J€MEHTHl («3JIeMeHTol XH3HH»). B opraHusme ueso-
BeKa HacuuTbiBaloT mnopaaka 20 Takux - .3jJeMeHTOB. ITO
«CTPOUTENbHBIH MaTepHas XKHBBIX CHCTEM». BOAOPOJ, yrJe-
POl M KHCIOPOM, 3aTeM BasKHble HOOABKH -— HEMETaJlJIbi:
asor, ¢rop, xaop, 6pom, cepa, docdop, #op u, HaKOHeu,
«METaJjibl XKHU3HH». HATPHUH, MATHHH, KaJUi, KaJbLHi, Map-
ragen, xe.jeio, Melb, LHHK, MOJHOGAEH, KOOaJabT.

Ko BTOpoii rpynne OTHOCSTCA peikde MHKPOJIEMEHThI
(ux okoso 60), Takxke HeoOXONHUMbBIE A HOPMaJbHOI
JKH3HeNEeATE/IbHOCTH OPraHH3MOB.

Tperrlo rpynny COCTaBAAIOT PEIKO3eMEIBHbE U PAAHO-
AKTHBHbIE 3JIeMeHTHl (3a MCK/IOYEHHEM KaJus), KOTOphie
NPAKTHYECKH He COAEpKAaTCAd B OpraHH3Me ue/0BeKa U He
HYXHBl €My, HO WIPAlOT BaXKHYIO POJb -B pery.HpOBaHHH
MHOTHX MPOLIECCOB B 38MHOI KoOpe.

PerysnaTtopHbie (yHKUMH peAKO3E€MEJbHLIX 3JIEMEHTOB,
Ha Haul B3rafj, o6yCNOBJeHB WX OrPOMHBIMH RePHBIMH
ceueHNAMU B3aumoneHcTBHS ¢ HelirpoHamu— 102—10° GapH,
YTO Ha HECKOJIbKO MOPAAKOB Bbllle CEYeHHH 3axBaTa sizep
OOBIYHBIX 2/7€MeHTOB. baarogaps otHOcuTesbHO 60Jee 2¢-
(peKTHBHOMY B3aHMOJEHCTBHIO C TIOTOKAMH KOCMHYECKHX
yacTul {HanpumMe[;, HEHTPHHO) peAKO3EMeJbHLIE 3/1€MEHTLI
(maHTaHOHABI), a TakXKe KagMmuil U 60p MOTYyT y4YacTBOBaTh
B yOpaBjeHMH NpoLecCaMH 3amycka fiAepHbIX peakiuHid B
3eMHOH KOpe, NOAJEpKaHHA ee TeMmepaTypol, Pa3BHTHH
TEKTOHHYECKUX JBH)XKeHHH u 3emuaeTpaceHuii. Hsmenenue
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pacnpeje/edus pPeAKO3eMeJbHbIX 3JEMEHTOB, 60pa M Kan-
MHA B 3eMHOA KOpe MNpu JOObIYe MOJE3HBX HCKONaeMbIX,
Hapyliawoulee -oupeneJeHHbld 6ajJaHC, AOJNMHO NPHBOAHUTH
K PasBUTHIO TEKTOHHYECKHX H CEHCMHYECKMX NpPOLEeCCOB.
Ckon/ieHHs 3THX JEMEHTOB B TOPHHIX MOPOAAX, NMO-BHIH-
MOMY, BBbITNOJHAKOT pPOJib 3AUIHTHHIX 3SKPAHOB, KOTOPHE
npeJoTBpal(al0T HHTEHCHBHOE MNPOTeKaHHe HAAEPHHIX Hpo-
LeCCOB B Kope 3€M/IH, H NMOITOMY MOTYT CJIyKHTh KOCBEH-
HbIMH NPH3HAKAMH MECTOPOXKAECHHH ypaHa W APYrux pa-’
AHOAKTHBHLIX 3JIEMEHTOB, .

BemoMuum Temepb, 4TO JIO0OH XHUMHYECKHMH 3JIEMEHT
npeacraniger co60d CMeCb HM30TONOE — AaTOMOB, OTJiHYa-
IOUMXCH KOJIMYECTBOM HEHTPOHOB B fAApe, HO COBEPIUEHHO
HICHTAYHBIX MO XHMHYeCKUM cBoiicTBaM. Ilourn Bce XHMH-
YeCKHEe 3JeMEeHTnl Ha 3eMJle, 3a HCKJIYEHHEM aproHa, Le-
pUs H TOPHA, UMEKOT B CBOEH eCTECTBEHHOH CMeCH H3OTOIH,
AApa KOTOPHIX XapaKTepPH3YIOTCA HEHYJEBHM CHHHOM H,
CJ1e10BaTe/IbHO, COOCTBEHHbIM NOCTOAHHBIM MArHUTHBIM MO-
mMeHTOM. Takue M30TONBEI MBI GyneM Ha3BHBaTb MarHUTOAaK-
THBHbIMH. [IMeHHO OHH, Ha Hall B3rJARx, 6j1arogaps CBOHUM
MArHUTHHM CBOFICTBAM HIPAIOT Ba’KHYIO poJib B KOCMHYe-
CKOM yIpasaeanu 6uocgepoil.

Cpeaun NpHPORHBIX XHMHMECKHX 3IJIEMEHTOB CYLIECTBYET
21 sJeMeHT, KOTOPbI#i COCTOHT TOJILKO M3 OJHOro cTabuib-
HOrQ0 MAarHHTOAKTHBHOIO H30TONA ¢ HEYETHBIM MAacCCOBBIM
yucjaoM — 100%-Hble MarHHTOAKTHBHBIE H30TONH. K HHM
OTHOCATCS, HanpuMmep, H3 OHOJIOTHUECKH AKTHBHHIX 3J€MEH-
TOB: (PTop, Harpuil, dochop, Mapranen, kobanabt, fion, H3
peaKo3eMeJbHBIX 3JIEMEHTOB: Npa3eoAHM, TepOuH, roJbMUH,
TyJHi, a TakxKe Oepusinil, aJlOMHHHH, 30J10TO, BUCMYT, TO-
puit 1 ap. OTMeTHM, 4TO BCe AOJINOKHUBYUIHE PAaAHOAKTHB-
HBl€ M30TONbl ABJAAIOTCA MArHUTOAKTHBHMBIMH IIPH YETHOM
MacCOBOM YHC/IE.

M3 ocHOoBHBIX OuoaorHyecku BakKHHXx 3JjeMmeHTOB (Na,
Mg, K, Ca) tonsko Na? aenserca 100%-HbiM MarHuTOaK-
THEHHM u3oTonoM. CofepxXaHme MarHMTOoakTHBHOro Mg%

B ecTecTBeHHon cmecu — 10,119%, Ca*® — 0,145%. ¥V ka-
JAHa Bee Tpu usoroma — K3, K py K4 — maruuTOakTHB-
Hble

Kakyio Xe po.ap HrpaloT HaTpuiél, Kaju#, KaJbUHH H
M&rHiufl B (PVHKLHOHHPOBAHUM xKuBoro? MasecTHOo, yTOo HAT-
pHiA B BHAE COJMH — XJIOPHCTOTO HATPHA — OCHOBHOH KOM-
NOHEHT MJIAa3Mbl KPOBH M AHM(ATUUECKOH MKHIKOCTH, B KO-
TOpLHIX MPOTEKAal0T MHOrOYHCJEHHHEe ¢(epMeHTaTHBHLe pe-
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akuuu npouecca meraboausma. [Ipuuem Bce 3TH peakuun
corJlacoBanbl BO BpeMeHH U APOTEKAIOT ¢ 3ajaMHBIMH CKO-
POCTAMH., YuUHMTBIBAA MATHHTOAKTHBHHIe CBofictBa Na®3,
MOXKHO NpeACTaBUTb cebe, 4TO XJIOPHCTHIYI HATpUHA B XKH-
BOM opranusme O6yJer »KeCTKO, 6e3biHepUHOHHO OTKJ/HKATh-
C Ha H3MEHEHHE 3JIEKTPOMATHUTHOro $ona OGuocdeps H
TeM caMbiM ofecHeynBaThb MOCTOAHHbIE (DH3UKO-XHMHUYECKHE
CBO#ICTBA PAaCTBOPA XJIOPHCTOrO HATPHA KAaK <«IOJAS», HA KO-
TOPOM PpAa3bIFPHIBAIOTCA MHOTOYHCJAEHHHIE GHOXHMMHYECKHE
Npouecchl € ydyacTueM KaJjusi, mMarHdd u KaJabuus. [lo-Bu-
AUMOMY, OTKJIHK 3TOr0 «(pH3HKO-XMMHYECKOro MNOJA» J0J-
KeH OblTh CHHXPOHHLIM C H3MEHEHHEM BHELIHEro JEeKTpo-
MArHUTHOrO CHrHaja BO u36e’KaHHe OTKJIOHEHHH OT HOPMEE
CKOpocTeH OHOXMMHYECKHX DEeaKLIHi.

Ponp xanus B XKHMBBIX OpranusMax NpeACTaB/dgeT OCO-
Omit uHTepec. OTMeueHHble HUXe ero OCOOEHHOCTH, HA Halll
B3TJSA, MOTYT B HEKOTOPOH CTeNeHH RONOJHHTH H3BECT-
Hble NpeACTaBJEHHA 00 3TOM 3JIeMEHTE.

[TepBofi 0CO6eHBOCTBHIO HOHOB KaJ/iusi SIBIAETCH BbHICOKOE
COpepXKAHHE HX B KJIETKAX KHUBBIX OPraHH3MOB: IPHMEPHO
B 10 pa3 Goabluiee, yem uOHOB HaTpud. Ilpn stom BHICO-
KaAd KOHLEHTpaLua Kaausd Hab/aonaercd TOJNbKO BO BHYTPH-
KJeTOYHOM HpPOCTPAHCTBE, B TO BPeMs KaK B COCTaBe MeX-
KJETOYHBIX KHAKOCTeHi KOHHeHTpauus ero mourd B 20 pas
nuxe. Hanpumep, B niasMe u CHIBOPOTKE KPOBH KOHUEHT-
pauus Kaaua 4—5 MMOJb/A, a B KPOBAHBIX TeJbLiAX —
95 mmoab/a (anga kaaud 1 Mmonb/n==39 mr/a). |

Bropofi xapakTepHOi## OCOGEHHOCTbIO HMOHOB Ka/jHA fAB-
JS€TCA NOCTOAHCTBO HMX BHYTPHKJETOYHON KOHIEHTpaUHH,
NOALCPKHUBACMOE 32 CHYET AKTHBHOTO mepeHoCa KaJjiusl H3
MEXKKJIETOYHOH XKHAKOCTH. YeTKo ycTaHOBJIEHO, YTO BHYTpH-
KJA€TOYHAsd KOHUGHTPAUHUA HOHOB KalHg B 3aBHCHMOCTH OT
Bo3pacTta opraHusMa cocrapaser 100—150 mmoan/a.

Tperbs m HauOosiee uMHTEepecHAsA OCOBEHHOCTL KaJHA —
ero #3oronHuii cocras: K3?—93,08%, K*—0,01%, K —
6,91%. B oTamune or BCex XHMHYECKHX 3JE€MEHTOB, BCTpe-
YJIOIIUXCsi B XKHBOM OpraHH3Me, CPeAH TpeX MAarHuToak-
THBHBIX U30TONOB KaJlHf COAEPKHUTCA OAHH AOJTOXKHBYIIHH
panHOakTHBHbIA u3oTonm — K% ¢ mepHonoM mojaypacmana
1,26 10° qer.

Kakyio poas B Grocepe mpuposa oTBesa pafiHOAKTHB-
HoMy wusorony? Iloka Her mocTOoBepHOro OTBETA HA 3TOT
BOIIPOC, 'XOTA OH HE MeHee HHTEpPeCeH, 4yeM BONPOC O POJIH
MarHUTOAKTHBHBEIX usoTomoB. Ceilyac MOXHO BbICKa3aTh

14



TOJIbKO caedyioilee npeanoJoxende. (O6ilee coaepiKahnue
Kanaua B TeJie yejoBeKa Maccofi 70 kr (npH KOHUEHTpauuH
100 Mmosn/n) cocraBasger 273 r. M3BecrHo, uto B 1 r ka-
aus (3a cuet K*°) mpoucxozur 32 akra paRHOAaKTHBHOIrO
pacnajga B 1 ¢. CiaeaoBarte/bHO, B UEJOBEYECKOM OPTraHH3Me
€XEeCOKYHIHO NPOHCXOAHT npubausureabno 8—9 Thic. pac-
MafoB, KOTOPble NPOTEKAalOT B OCHOBHOM II0 ABYM KaHa-
JaM — P~-pacmaga n K-zaxBara:

- | . Ca%fetv, (89%)
Ko~ ~ Arf0 4y, (119%)

. YUHTBIBas NOCTOAHCTBO KOHUEHTPALHHM HOHOB KaJud B
KJeTKax Jo60ro npoUCXOXiaeHUs (PacTHTENbHUBIX H XKH-
BOTHBIX), MOXHO NPeANmoJOXHTh, uT0 K*° B 6HOocdepe Bbi-
IOJIHAET pPOJib CBOEOGDA3HOr0 BHYTPEHHEro <«METPOHOMA»,
COracylouiero pAUTMbB OHOXHMHUYECKHX MPOLECCOB HE TOJb-
KO KJeTKH, HO 4 BCEero OpraHusMa B IeJIOM.

O6pasyiournecs npu P—-pacnage KajiHSi «TOpSiUHe» HOHBI
KaJbUus B pesy/ibTaTe THApPATALUH, OTJIHYHOH OT rujpara-
IHH «XOJOAHBIX» MOHOB, NOJINKHB OKa3blBaTh TaKkKe Cyle-
CTBEHHOE BJINfiHMe Ha OO0Iee COrJacOBAHHOE COCTOsiHHE
(romeocras) 6GHOXMMHYECKHMX IPOLECCOB B KJETKeE.

Ho BepHeMca k HameMy OCHOBHOMY BONpOCY, KOTOpLI#
HeMOCPENACTBEHHO CBSI3aH C BO3MOXHOCTBIO BHELIHEro yi-
paB/ieHHsl XUMHUYECKUMH 3JIeMEHTaMH M, CJEAOBaTEJbHO,
OHOXHMHYECKHMH npoueccamMu B OHocdepe: 3aueM mpupoae
HYKHbH MATHHTOAKTHBHBIE H30TONbI ¥ KaK OHA HCMOJIb3yeT
HX fpepHO-QH3HYECKHE CBOHCTBA?

Hro6bt oTBeTHTHh Ha MoaoGHBIe BonmpocH, uacto ObiBaer
BIIOJIHE AOCTATOYHO OOBIYHLIX HAy4yHBIX 3HaHu#fi, HallpUMep
¢u3ukun U xAaMud. Pasymeercd, Ipd 3TOM He AOJKHO HCYe-
3aTh TO YIHBJIEHHe Hepex HeOoOHYHOCTBIO MHpa, KOTOpOe
OTYaCTH M COCTABAAeT APHUTATATENbHYIO CHAy mobOro Ha-
yuHoro uccaenoBauus. OTBetr Ha Ham BOIpoC chenaer 6o-
Jiee NOHATHBIMH HE TOJIBKO KOCMO3e€MHbi€ CBfi3H, HO H Me-
XaHH3M H3BECTHOrO H3JpeBJie MAaruyecKoro AeHCTBHA Ha
YeJIOBEKa HEKOTOPHIX BemecTB (AparoueHHHX KaMHueH, Me-
Taa10B). MBl qomyckaem, 4To AJI MaTE€PHAJIMCTOB HOCJIEN-
HAA (ppa3a 3BYUHT HECKOJIbKO HeoObiuHO. Ho OHa He 10/XK-
Ha BOCNPHHHMATBCA C SBHHM IpepybexnenneM. Bosmox-
HO, RJS1 MHOT'HX MMEHHO HeOOBLIYHOCTh HOBBIX 3HAHMH HeCeT
B cefe oyapoBanue: B Heli eCTb YTO-TO OT IpEJIECTH 3K30-
THKH.

Baarogaps Haiuuuio CIMHA ¥ COOCTBEHHOTO MATHHTHOrO
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MOMEHTa fgApa MArHMTOAKTHBHbIE H30TONH XapPaKTEPH3YIOT-
Csi YEeTKO ONpeJe]IeHHOH pEe30HAHCHOH YacTOoTOH, NpH KO-
TOPOH NPOUCXOAHT DE3OHAHCHOe IOT/NIOLICHHE SHEprHy BO3-
AEeHACTBYIOLLErO NMepeMeRHOro MarHWTHOro NMojisA SApaMH Mar-
HHTOAKTHBHBIX H30TONOB (3ddekrr SIMP).

Baxwuefiuum cBoficreoM AMP sBagerca npsamo npomnop-
[{MOHAJIbHAA 3aBHCHMOCTh PE30HAHCHOH 4YaCTOTH {fpes) oOT
BeJMYHHb BHEIHNHEro MOCTOSHHOrO MarHuTHoro moas (f,),
B KOTOPOM HaxoAATCA siipa MAarHHTOAKTHBHHIX H30TOMOB!

fPBG:YHOr (l)

rie y — THpOMarHHuTHoe oTHoluenne sapa. M3 srtoét mpo-
CTOH 3aBHCHUMOCTH, KAK MBI YBUJHM HHXKeE, CJeAylOT BeChMa
HHTEPECHbIE BHIBOJHL.

[locrosinHOe MAarHMTHOE mnOJie Ha SAPe CKJAJbiBaeTcs
13 BHELUHero InoJjf, B KOTOPOM HaXOJHTCH BCH COBOKYIHOQCTb
agep (reno, o6paseun), U BHYTPEHHEro JOKaJbHOrO NOJA,
CO3JaHHOTO OJuMKAAMIKM OKpYKeHHeM sjpa (COGCTBEHHOH
3JEKTPOHHOH 000JI0uKOit, cocefHUMy HOHamu). B HekoTo-
pHIX ClyyafXx, HalNpuUMep NpH ONpeAeJeHHOH BaJIEHTHOCTH
MOHOB, IIOCJIe/iHee MOXKeT OhTh paBHO Hyq. Ecanm npu
3TOM Ha obpasel HJIH TeJO He HaK/JaJAbiBaeTcd HUKAKOIO
HCKYCCTBEHHO CO3[aHHOro HOJA, TO RApa MaTrHHTOAKTHB-
HbIX H30TONOB Takoro ofpasua OyayT HaxoaMThCHd B Mar-
HUTHOM HoJe 3emJH, HampsxenHoCThio mpumepno 0,5 I'c.
[IpH H3yyeHHH KOCMO3€MHbIX CBA3€H HMEHHO 3Ta CHTya-
LiMA, €CTEeCTBEHHO, NMpeACTaB/ageT HanOoNbIIUH HHTEpeC.

B maruuTHoM nose, paBHoMm 0,9 I'c, yacrorn SAMP ans
BCeX MaArHMTOAKTMBHHIX H30TOMOB Jexar B obaactu or 30
po 2200 'n. CooTBeTcTBYIOUIHE 3THM YacTOTaM AJIHHBI BOJIH
3JIEKTPOMAarHUTHOro nojas B Bakyyme — ot 10 TeiC. g0
140 kM.

Jlio6aga anteHwa (BuOpatop) HaubGosee 3DPEKTHBHO
NpHHUMAaeT (M H3Jydyaer) Ha JJMHE BOJIHB, COH3MEDHMOH
¢ ee pasmepamH. XOpolUO H3BECTHO, YTO 4eM OoJiblie pas-
Mepnl aHTEHHbI, TeM OHa 3d(¢eKTHBHee NMPHHHMAeT M M3Jy-
yaer JJIMHHbIe BOJIHE {HH3KMe yacroThi). [lbe3osnekTpHue-
CKHH pPE30HAHC TaKXe XapaKTepHU3YeTCHd YETKHM COOTBET-
CTBHEM Pa3MEPOB NbE30KPHCTAJNAA U €ro pe3oHaHCHOH yac-
torel. CyuiecTByIOT /M B NPHPOAE TakKHe OrPOMHLIE MO
pasMepaM reHepaTophbl, CNOCOOHHIe 3(PGEKTHBHO H3JyyaTb
Ha aqadHax BosH ot 140 go 10 Teic. kM? Kpome AJHHHBIX
JUHHK 3JeKTponepenay Ha 3emje, TAKHMH reHepaTopaMH
MOoryt ObITb TakXe pasjHYHble KOEMHUeCKHe OOBEKTHl, B
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YaCTHOCTH, IJIAHETH C HX COYTHHKAMM, KOJbLAMH H T. I.

O MmexaHH3MaX reHepalMH MAaHeTaMH HH3KOYaCTOTHOIO
H3JYYeHHA [OKa HHYero He u3pecTHo. MoxHO rosopuTts
JHIIL O HEKOTOPHIX NPeanoJokeHHaAX. OnHH U3 BO3MOXHEIX
MEXaHU3MOB MOXeT ObiThb CBA3AH C MOAYJASALMER NJaHETaMH
KOCMUYECKOTro Hu3ny4YeHHA. Bce maaHeTh NOCTOAHHO Haxo-
AATCA B NOTOKAX KOCMHMYECKOTrO 3JIEKTPOMATHUTHOTO H3JY-
YyeHHs IMUPOKOro AMama3oHa yactor. Ecam naaHera «Xu-
Baf», T. €. B HeApax e€e NMPOHUCXOAAT pa3jHuHbIE IIPOLECCHI,
HanpuMmep, PpaJdHOAKTHBHOro pacnaga, Iup¢epeBUHaALHH
MacC, TEKTOHHYECKHX HJH CeHCMHYECKHX JBHXEHHH, Tpe-
IHHOOOpa30BaHUA U T. A., TO BO3MOXHbI MYJbCALHH Te.a
naadeTul ¢ onpeaenexHot yacroroél. Ilpu s3tom moTok =.ek-
TPOMarHuTHOTO H3Jy4YeHHS, MPOHU3BIBAIOLIEr0 3Ty MJAHETY,
OyneT MOAY.IHPOBATHCA YACTOTOH ITHX IyJibCANHH. ITa Yac-
TOT4 B NpHHUKNE MOXeT GhITh 0G0, HO Haubosee ¢ dex-
THBHO (Pe30HAHCHO) MJIaHeTa NOJIKHA HYJbCHPOBATb C He-
KOTOpO# pe30HaHCHOI uacToTol (fuzx), KOTOpas onpene.eH-
HBIM 06pa30oM CBfi3aHa € XapakTepPHHIMH IeOMETPHYECKHMH
pasmepamu njaanetel. Ecau fuz nomapaer B auanason yac-
TOT SIMP HEKOTOpPHIX XHMHYECKHX 3J€MEHTOB Ha 3eMJe, TO
3/iEKTPOMATHUTHOE H3JyYeHHe OT TOH NJAaHeTH MOXeT pe-
30HAHCHO MOIJIOMIATHCA SINPaMH MAarHHTOAKTHBHBIX H30TO-
MOB ITHX 3J1€MEHTOB.

Hackoabko cyliecTBeHHbiM MoXeT OLiTh BJAHAHHE 3J€K-
TPOMATHHTHOrO H3JY4YeHHS TNJaHeT Ha TPOLECCHl H OODBeK-
Tl Ha 3emJae? IJTO OJHH H3 TJIaBHBIX BOHNPOCOB, HA KOTO-
pbifi TMOKa HET OKOHYATEJIbHOI'O OTBETA. YYHTHIBAs OrpOM-
Hble' pacCTOAHUA MeXay 3eMJieft U NJaHEeTAMH, MOXHO, HE
MYApPCTBYS JYKaBO, NPEANOJNIOXHTb, YTO 9TO BJUAHHE Oyner
npeHe6peKHUMO MaJieIM H. €f0 He CJeayeT NPHHHMATh BO
BirManne. OnHako Takoe TMpeANMoJioOKeHHe CIpaBeAJHBO
TOAbKO € TOYKH 3peHHS IHEPTeTHYECKOro INoAX04d, KOTOpHH
npeanoJsiaraeT BO3SHHUKHOBEHHE OTKJAHKA JMIlIb HPH AOCTa-
TOYHO OOJBLIUOA SHEPrHH BO3AEHCTBUA (uHampumep, OoJibuie
TenJoBoit suepruy k7). B nocaeanune roapl mOABHJCA APY-
roH noaxoa — HHGOPMAUHMOHHLIM, COrJAaCHO KOTOPOMY
JHepreTHYeCKH CJalble CHIHAJBI MOTYT OKAa3blBaTh OLLYyTH-
MOe BJHAHHE HA OOBEKT.

Ecnn uHopMmanuoHHLIE BO3AeHCTBHSL CYILECTBYIOT B
npHpoje, TO BJHAHHME TJAHET HA 3€MHbIE NPOLECCH H 00b-
€KThl MoxeT OBITh 3HAYUMBIM M NpH OOJBLIMX paccrof-
HHAX,

[Hocko.ibKy MarHdTHbie MOMEHTHl Aapa H 3JE€KTPOHHON
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060/IOUKH CBSI3aHL! MeXAy co6oi AHHAMHYECKNM B3aHMO-
IeicTBHeM (CBepPXTOHKOE B3aHMOAEHCTBHE), TO Al0ObIE H3-
MEHEHHs CBOHCTB fjep, Hanmpumep npu JMP, orpaxaiorcs
Ha mapaMeTpax 3JeKTPOHHOH obosoyku, H Haobopor. Cie-
JIOBATENBLHO, YIpaBJaflIlas HiQopMauus Ha ypoBHE fAIep
(gacrorn SIMP) TecHo CBfizsana ¢ uHGopMmanueii Ha ypOB-
He 3JIeKTPOHOB (4TOMOB) H HENpPEPHIBHO TPAHCJAHPYETCHA B
obaacTs yacror IIIP u ontuueckn#t amanaszon. Iloatomy
€CJM MAarHUTOAKTHBHbLIE H30TOMNbLl, PE30HAHCHO B3aHMO1EH-
CTBYIOLLHE ¢ 3JIEKTPOMAarHUTHLIMH NMOJASAMH NJaHEeT, BXOIAT
B coCtaB OMOJIOTHYECKH AKTHBHLIX 3JIEMEHTOB, TO TAaKOE
B3aUMOAEHCTBHE AOJAHO OKAa3biBaTh BJHSAHHE Ha Xox OHo-
XHMHYECKHX peakuMii B OpraHHaMe H, CJA€NOBaTe]bHQ, Ha
ero (pyHKUHOHAJbHOE COCTOAHHE.

Tak B obmux yeprax, 6e3 CJOKHOH MaTEMAaTHKH MOXK-
HO APEeACTABHTb MeXaHH3M BJHAHHA IJAHET Ha XKiHsbie
opranusmel Ha 3emJje. OAHAKO MAarHHTOAKTHBHBIE H30TO-
Ibl COAEpPXAaTCHd HE TOJbKO B OHOJIOTHMYECKH AKTHBHBLIX 3.e€-
meHTax. Bce Tena na 3emae (KuBble M HeXHBble) Noxa-
BEPKEHBl KOCMHYECKOMY BJIHAHHIO Yepe3 SAAEPHbIH MaruuT-
Hbif pe30HAHC H CaMM B3aHMOACHCTBYKOT MeXiy co0oi Mo
3TOMY Xe MeXaHH3MY.

Tenepp cranoBuTc GoJiee NMOHATHOH H yXKe MeHee MH-
CTHYECKOH pOJb MAaruHyeCKuxXx CpencTs, BJHAMIOMIHX Ha Ye-
jgoBeka. CocCroslllHe M3 XHMHUECKHX 3JIEMEHTOB C MAaTHH-
TOAKTHBHBIMH H30TONAMH, MarHyeCkHe BeLleCTBA BLICTYHA-
IOT KaK 2JEKTPOMATrHUTHbIC PETPAHCAATOPH HJIH YCHJIHTEAH
IJIs mepegauyd ynpaeasioiled HH@opmauunxn n3z Kocmoca,
KOTOpas, Kak y:xKe ObljO CKa3aHO BLIE, BOCHPHHHMAETCHA
XHUBBIM OPraHU3MOM HA PAa3HLIX YPOBHAX €r0 OPraHH3alHu.
Kaxnomy ypoBHIO COOTBETCTBYeT CBOM JAuManasoH yacror,
KOTOpbIH, TNOAYHMHAACH ONpeJeaeHII0O 3aKOHOMEDPHOCTH,
TpaucopmMupyerca Kak B HH3KO-, TAK H B BHICOKOYACTOT-
HYI0 00J1aCTh 3/J€KTPOMArHHTHOFO H3JIYYEHHA, BO3AEHCT-
ByS M Ha ApYrHe YPOBHH opranusauuu xesoro. Ilostomy
«MAard4ecKuit peTpaHCAsTOp», HENOCPEACTBEHHO BO3AEHCT-
Byl Ha CBO}M ypOBE€Hb, KOCBEHHO MOXKeT OKa3biBaTb BJIHf-
HHe M HA ApyrHe CTPYKTyPHbi€e YPOBHH, BIJAOTb A0 MCHXH-
YeCKoro.,

KOCMOH3OTOITHbIE CBR3H

HTaK, MArBHTOAKTHBHbIE H30TONBl OHOJOI'MUECKU B&XK-
HbIX XHMHYECKHX 3JIEMCHTOB 6«'131'0,[[,3})5’-[ HX MATHHTHbBIM
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-CBOHCTBAM MOI'YT BBICTYNaTb B Ka4eCTBE€ N aTUYHKOB, BOCHPH-
HHUMAIMUX KOCMHYECKOe 3JIEKTPOMATHHTHOE H3JyYyeHHe MO
mexaHnaMy SIMP B marsHuTHOM mnose 3emyH. B 3TOM Mal
BHAKM HX (PYHRAMEHTAJBHYIO POJib B OCYLIECTBJECHHH KOC-
MO3eMHbIX CBSI3€#i, B ynpaBJieHuH npoueccamH B OHocde-
e.

P ConocraB/ieHne Apes==C/fpes OHOJOTMYECKH AKTHUBHBLIX
3J€MEHTOB C pa3jIHYHbIMK NapaMerpaMu NjaHer (pajuyc,
AKAMETD, OKPYXKHOCTb, pa3Mep opOurnl u Jp.) NOKasaso,
4TO M3 BCeX NapaMeTpoB IJIaHeT TOJIbKO HX PajgHyCH HpH-
G/IH3NTENBHO  COOTBETCTBYIOT Apea OMOJIOrHYECKH BaXHBIX
3JIEMEHTOB.

L1 Toro 4YTOOLI XHMHYECKHE 3jJIeMEHThl Ha 3eMJie BOC-
NPAHAMAJH 3JEKTPOMATIIHTHOE BO3AEHCTBHE HEOECHBIX Tel
no SIMP-mexaHu3my, Heo6X0ONMMO BBLINOJHEHHE ABYX olpe-
AeJEHHBIX yC/oBHi. Bo-nmepBhIX, He6eCHbie Tejla AOJKHBI C
MaKCHUMaJbHOH 3(PEQEKTHBHOCTHIO TE€HEPHPOBATh 3JIEKTpPO-
MAard{uTHoe H3.Jy4Y€HHe C JAJHHOH BOJIHH A, COOTBETCTBY-
Iollleil pa3MepaM reseparopa:

7\.=R=Cf'fnu. (2)

- 31echb fan — 3(PEdEeKTHBHAA HaCTOTA H3JYyYEeHHA MJjaaHe-
Thl, R — ee pajHyc, ¢ — CKOpPOCTb pacHpOCTPAHEHHS 3JIEeK-
TPOMArHUTHLIX BOJIH B BakKyyme. Bo-Brophix, co6CcrBenHas
YaCTOTA H3JYYEHHHA IVIAHeTH fun=C/R pO/MXKHA COOTBETCT-
BoeaTh 4acrore $IMP MarHuTOaKTHBHBIX H30TOIOB B Mar-
HuTHOM mojie 3eman (cMm. (1)), T. e. B HEKOoTOpOM NpHOJIH-
*KEHHH JO0J/IKMO BHIMOJHATHCA PABEHCTBO:

_Ri =~ fpes. (3)

- Takum o6Gpasom, 3Has yactory SIMP kakoro-nu6o mar-
INTOAKTHBHOIO M30TONA B MArHHTHOM moJie 3eMJIH, MOXXHO
HaliTH COOTBETCTBYIOLIEE 3TOMY H30TONYy HebecHoe Teso C
pasMepaMH, YIOBJAECTBOPSAIOHIHMH COOTHOIUenHIo (3).

CoroCTaB/ieHHE PE30HAHCHBIX 4acTOT GHOJIOTHYECKH aK-
THBHBIX - 3JIEMEHTOBR B MArHHTHOM NoJie 3eMJIM ¢ pa3Mepa-
MH HeGecHbIx Tenn CoJiHeyHO! CHCTEMEBI mOKas3aJo, 4To, Kpo-
me CoaHIla, KOTOpOe FeHepHpYeT IIHDOKHH CHEKTP M3ayye-
HHA ¥ BO3AEHCTByeT Ha BCe XHMHYECKHE 3JeMeHTH, TO0Jlb-
ko Mepkypu#t u 1lnyToH uMmeloT pasmephl, NpHGIU3UTENBHO
YAOBIETBOPAIOUINE COOTHOIUEHHIO (3). dTUM nJjaHeram Co-
OTBETCTBYIOT CJENYIOU{HE MAarHHUTOAKTHBHbIE H30TONBI OHO-
JIOTHYECKH BaXHHIX 3/1€MEHTOB, BXOJASINUX B pPEaKHHOHHHE
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UEHTPH O6GHOXMMHYECKMX Mmojaekya: K4 (128 '), Mg?
(135 I'u), Zn% (137 I'n), Mo® (143 I'u), Mo? (146 I'u),
Ca*® (148 I'u). (B cko6Kax naHbi fpes B MarHHTHOM IioJi€
3eman Hy=0,51 I'c). Cob6erBennbie 9acToTH fun Aa9 Mep-
KypHa U [Inyrona pasrel 124 u 131 ' cooTBercTBenHO.

Jpyrue GHOJOrHYECKH AKTHBHbLIE 3JIeMEHTH CBA3aHbI CO
CIIyTHHKaMH IIJIAaHET M MaJlbIMH IJIaHETaMH. 3Jecb CJeXyeT
ofparurs BHHMaHHe Ha BaXHyK H HHTEPECHYI0 ~CBH3b
S33 (169 I'u) — Jlyna (172 I'u), k KOTOpO# MH eule Bep-
HeMCA B AaJjbHeHiueMm.

Kak e fipu MOMOHIM MarHHTOAKTHBHLIX H30TONOB o0ec-
MeYHBAGTCA KOCMHYECKOE YIpaBJjeHHe MPOTeKaHHeM OHOXH-
MHYeCKHX peakuuii? Beab copepxaHue MarHHTOAKTHBHBIX
usoronos, 3a uckiawouenuem [00%-uux, B cocraBe OHOAO-

'MYECKH BAXKHDLIX 3JIeMEHTOB OTHOCHTEJbHO HEBEJIHKO — OT
" CcOTHIX poJefi 10 HeCKOJbKHX mpouenroB. Hampumep, co-
aepxKaHue B ectecTBeHHOB cmecn Ca*® — 0,145%, S3% —
0,76%, Mg?® — 10,119%. Moxer aH CTOAb Majoe COAepiKa-
HHe MATHUTOAKTHBHBIX H30TONOB OKa3bhiBaTh BJHAHHE Ha
Xon 6HOXHMHUYECKHX NPOUECCOB?

Hu oanH ¢epmeHTaTHBHBIA Npouecc B XKHBOM OPraHH3-
Me He nporekaer B orcyrcTBuHe HoHoB Mg, K, Ca. Mmenno
¥X MarHHTOAaKTHBHbIE H30TONHB CBA3aHH ¢ Mepkypuem H
[InyTonom uwepes mexanusm $IMP u, cienoBartesbHO, MOTYT
BOCOPHHHMATh YNpaBjdAlomylo HHpopmauxio ua Kocmoca.:
YuuThiBag HX MaJjoe CoxepKaHHe, OHH, NO-BHAHMOMY, Hr-
paloT poJib NMYCKOBHIX CHCTEM JJ8 HHHHHMPOBAHHA COOT-
BETCTBYIOUIHX (pepMEHTATHBHLIX peaklLui, TeM caMHM obec-
ne4uBas MJaBHOe peryJupoBanue CKOpocTedl OHOXMMHYE-
ckux peaxkuuil. Ecjun O6bl uX comepkaHue ObIO TAKHM MHKe,
Kak y Na®® (100%), to Mbl Hmean Ob 6e3bHEPIHOHHYIO
CHCTEMY OTKJHMKA H CKOPOCTh OHOXHMHUECKHX peakuH#
Morsia 6bl pery.;HpoBaThCA TOJBKO 33 CYET H3MEeHEHHF KOH-
LEBTPALHN HOHOB ITHX 3JIEMEHTOB B IUHPOKOM AHamasoiie.
ITocKoNBKY HX KOHLEHTPALMA B OpraHH3Me NOYTH HE Me-
HAercs, to HauboJsiee BepoATHA HMEHHO HHHIUHDPYIOLLAA
(1 peryaupyioHias) poJib 5THX 3JEMEHTOB.

Cpean MarHHTOAKTHBHBIX H30TONOB JPYrux 3/€MEliTOB
(MHKDO3/IEMEHTOB) CYHIECTBYIOT H3OTOINbI-HMHTATOPLI, HME-
omue yacrory AMP, 6au3kyl0 K yacrore Kakoro-au6o 6#0-
JIOTUYECKH BaXKHOTO 3JIeMEHTa, U UMHTHPYIOHIHE. €0 KOCMO-
H30TONHLIE CBA3SH. DTH H3OTONbI-HMHTATODHl TaKXe MOTYT
B3aHMOAEACTBOBATh C COOTBETCTBYIOLIHMH TIIJ1aHETAMH H,
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O-BHAHMOMY, HIpaloT poJb CcB0eoOpa3HHX KaMepTOHOB
AJS HACTPOHKH «CBOHX» OHOJOTHYECKM AKTHBHLIX 3J€MEH-
roB. Hanpumep, nMuratopom Ca*? (fpea=148 I'l) aBasercs
Hg®! (fpea=145 T'u). JI1060NLITHO, YTO Y @JXHMHKOB PTYThb
BCerja CYHTaJacb MarH4eCKHM BelleCTBOM, CBS3aHHBIM C
MepxypueM, H H3ZaBHa HCMOJb30BAJaCh B Pa3NHYHLIX al-
'XHMHYECKHX onbitaXx. Y3 mectn cTaGHABHBIX H30TONOB pPTY-
TH TONBKO JABa — MarHntoaktusHuie: Hg'"® u Hg?! aapa
KOTODHIX Pa3/NHYalOTCs BCEro JHIlb Ha ABa HeiiTpoHa, Of-
nako yacrorsl SJIMP 3THX H30TONOB CYIECTBEHHO pa3JiHy-

Hbl: fpea (ngg) 392 ru, fpea (ngm)“" 145 rII

C yueroM uMHTauHoHHOW cBa3n Hg u Ca nospasercs
BO3MOXHOCTb OOBACHHTb HEKOTOpPHE HENOHATHLIE SABJIEHH:,
HanpHMep, OMbITH MO CHATHIO HAKHNH B COCyle ¢ BOIOH
NpH BpallleHHH B HeM 6ajJOHUHKA €O PTYTbIO. JTH ONBITH
ObLIH TNpPOBeAEHH HECKONBKO JAeCATHJETHR Hazax, HO 10
CHX MOP He HMMeNH YAOBJETBOPHTEABHOro 00bsicHeHHd. Te-
iepb HX MOXKHO HHTEpHNpEeTHpPOBaThb cJeaylowuM o6pasom.
Ilpn GeckoHTakTHOM B3aHMOJEHCTBHH PTYTH C BOAOH 3a
CYeT HMHTAUKH PTYTbIO HOHOB Catt NPOHCXOAHT CTPYKTY-
pHpOBaHHE COJIBBATHOH OGOJOYKHM, CBOACTBEHHOIl HOHaM
Catt u mpeamcraBasiowleii JOBYWKY aas HuXx. Ilpu stom
pasHosecue Tmponecca Catt=Ca (HCO;3)— cmemaercs B
CTOPOHY pacTBOpPeHHs1 W HabJogaeTcss HCYe3HOBEHHe HaKH-
IH B cocyze.

Xoresocp 6b1 06paTHTHL BHHMaHHE Ha OJHO HENPHATHOE
CBOACTBO PTYTH, TaKiKe BbI3BAHHOE €€ KMHTAalHeid HOHOB
Catt. 310 cBOHCTBO, N0 HallleMy MHEHHIO, NPOAB.IAETCA MOX
AeHCTBHEM J1aMIl JHEBHOTO CBeTa, B KOTOPHIX HCNOAb3YIOTCSA
napol pryTty. Masecrno, yTo Honbl Ca HrpaioT BaXKHYIO pOJb
B flepejaye HEPBHBIX HMNyJbCOB y ues0oBeKa, Ecam Hg?l —
uMaTaTop Ca*’, To BO3jeficTBHe HaNyueHHs PTYTHOH JaM-
mel BO30yxaaer Hownl Ca, 4TO ROJKHO IPHBOAMTh K CO3-
A2HHIO MOMEX B mepeiaue HEPBHHIX HMIYJbCOB V YeJOBe-
Ka M, KaK CJeICTBHe 3TOro, NMOABJEHHIO uckomdopTa, ro-
JNoBubix Goned u mp. K coxajeuuio, ompeleneHHO OTBe-
THTb Ha BOMNPOC, OWIYILAIOT JH JIOAH 53TH CHMIOTOMH B
YCIOBHAX OCBeHleHHSI PTYTHHIMH JaMIaMH, NOKa He.b3f
M3-38 OTCYTCTBHS HaJ€XKHhIX 3KCNePHMEHTAJbHbIX pe3yJb-
TaTOB.

bonee noapobubie LaHHbIe O COOTBETCTBHH MJaHeT H BHO-
JOFHYECKH aKTUBHLIX .3/6MEHTOB, a4 TakKXe HX HMHTaTopax
npeacrasaeHs B Tabnune. KpoMe paccMOTpeHHOIi yiKe HMH-
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TalHH KaJbIlHA PTYThIO, MOXHO OTMETHTb eile, 4TO HMH-
TaropaMH KaJjHs fIBJSIOTCS XDOM, THTaH H cepebpo, HMHUTA-
TOPOM iH0Ja — KpeMHHii u Ip.

Ta6auua

KocMou3oronHble cBa3d naavey Coanednol cHcrembl
c GHONOTHYUECKH AKTHBHLIMM SACMEHTAMH W H3IOTONLI-
umuraropm (H,==0,51 Tc)

Mar#uToaK THBHLIH
?;11;;{,?;2 H30TON GHOJIOrHYECKH “3“0“'“”“}‘,31‘09
¢/un, T10) BaXKHOr0 3/IeMeHTA (Fres, 1)
(ipeav rn)
Seucmusn — Ma- | H! (2197), F¥* (2070)
Jas nJaHera
(2140) .
Liepepa — ma- | C'® (533), Br™d 8 (551, | Al¥ (5673), US! ﬂ578), .
Jas hAaHera 594), Na? (582), Te!2 (577), Er!s! (546)
(525~730) * Mn3 (543), Cu®® (583)
Jyua (172) S (169), CI¥7 (179) Ne2! (174), Lut™® (173)
Os'® (171)
Iayron (131) | Mg* $135), Zn% (137) :
l?dgp}){ypuﬁ Mo 97 (143, 146) ’
124
Tpuron —cnyT- | Ca*® (148), K% (128) Hg! (145)
vk Hentyna Crs3 (125), Tid? 9 (124)
(115—167) * S
Kanaucro —
cayTiHk Onu-
Tepa (124) -
— K® (103) Ag'® (102), Dy'** (102)
$iner — cnyt- | I'?7 (440) Si%? (438)
HUK Catypua ' '
(428)

_—

* TouHoe 3HaveRue fnn (PaaMyca) HEHIBECTHO.

YxazaHHOe B TabJsuie COOTBETCTBHE MeXKIy pe30HaHc-
HOM YaCTOTOH MarHHTOAKTHBHBIX H30TOMOB B MAarHHTHOM 110-
Je 3eMaH H pasmepaMH HeOeCHBIX Tea Ha mepBbHlfl B3rada Ka-
KeTcs YHCTO CayyafiHWM COBNaJeHHeM, He HMEIOLlHM OT-
HOIlEHHs K peasibHbIM KOCMOo3eMHbIM cBfizaM. [lpocaexu-
BaeTCd Ja’ke HEKOTOpas aHaJorHd ¢ acTpPOJIOTHYECKHMH
coorsercTBHAMH. Ho npaxtuka — KpHTepH#A HCTHHH. Pe-
3yJbTATH MHO[OYMCJEHHbLIX HCC/NeNOBaHMi BJHAHHA KOC-
MHUeCKHX ¢axkTopoB HAa OHOCHeEpY, B YaCTHOCTH Ha 4eJIOBe-
Ka, MOATBEpPKAAT mpeanaraeMylo szecb rumnoresy JAMP-
CBSI3M M1aHET H XHMHYECKHX 3JI€MEHTOB.
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Caenyioumiuii npuMmep aBafeTcCs HarAsiAHOH HJAJIOCTDa-
I¥ell TOro, KaK MOXHO HabjlonaeMble 3KCHEPHMEHTAJIbHbIE
pesyJibTaThl HCCJeAOBAHHII BJHAHHS KOCMHYECKHX (PaKTo-
poB Ha yejioBexa OODBACHHTb C TOYKH 3peHus SIMP Guosno-
THYECKH BaXKHHIX XMMHYECKHX 3JE€MEHTOB B 3€MHOM Mar-
HHTHOM TI0JI€.

Xopollo M3BeCTHa CBS3b (PH3HKO-XMMHUECKHX CBOWHCTB
HPOBH M COCTOSSHHA HMMYHHOH CHCTeMH uenoBeka ¢ (asa-
mMu JIyHel. ¥Y10BJeTBOpHTENBHOTO OOBACHEHHS 3TOH CBHA3H
noka Her. B To 3Ke BpeMs naHHbie, NMpHBEAEHHbIe B TabaH-
1le, NOKa3bBaloT, 4yT0 paguyc JlyHu (R=1738 kM) u cob-
crBeHHas yactoTa (fun=172 I'l) cooTBETCTBYIOT pe3oHaHC-
HOH yacToTe MarHHTOAKTHBHOrO H3otona cepbl (S3%) p mar-
HHTHOM moJie 3eMaH {fpea=169 I'nt).

Moxuo su na ocHoBe 3Tofi cBf3y (Jlyna — 833) 06B-
ACHHTh Hal0JloxaeMHe y uejoBeKa JyHHBie¢ PHTMbLI? Takoe
ob6bACHEeHHe CTAHOBHTCH OYEBMIHBLIM, €CJH BCNOMHHTB, YTO
NpaKTHYeCKH BCe MeraboJiHUeCKHE Npoupecch pacHieneHHs
OPraHHYecKHX COexHHeHHHA H uX OHOCHHTe3a B OPraHH3Me —
katabonusM H anaboju3sM — nporékalT ¢ yyacTtHeM HO--
JHPEPMEHTHLIX CHCTEM, B KOTOPbIX Onpenejsiioiyio poJib
Brpaor KopepMmenTn, coaepxaumpe S—H cpasb. [lpn sTOM
peakuxonHas cnocobHocte S—H cBasun Gyzer onpenesdarb
XapaKTep NpPOTEKAaHHs OHOXMMHuYECKHX peaxmui B opra-
HH3Me. KpoMe Toro, cepocomepiKalliHe coeiHHeHHs (Kene-
30CEPHHCTHIE KOMNJIEKCH) MrpaloT BasKHYIO pOJib B mpouec-
cax MepeHoCa 3JeKTPOHa B XXHBOM OpraHH3Me MPH OKHC-
JHTeNbHOM (PoCcPOopUNHPOBAHHH.

ITocxoabKy, KaK MBI MOKa3anH, cepa cesizaHa ¢ JIyHoii,
TO peakHHOHHas CMOCOOHOCTh (PYHKUHOHAJBHHIX TPy, CO-
AepXKaUiHX AaTOMbl CepH, HanpuMep, KodepMeHTOB (HHKJ]
JHMOHHOH KHCJOTH ), HOAH(pEpMEHTHLIX CHCTEM (KJeTouHoe
AHXaHHEe), HOJIXKHa 3aBHCETb OT MapaMeTpoB 3JIEKTpoMar-
HHTHOTO MoJsi JIYHbI, H3MEHAIOHIHXCA B COOTBETCTBHH C €€
¢asamMu. Ira 3aBHCHMOCTb, HO-BHAKMOMY, H NpOosBafercH
B MHOTOYHCJEHHBIX HAO0MOfeHHAX JYHHBIX DHTMOB y pas-
JHYHHX >XHBBIX OPTaHH3MOB.

Yenosexky, HanprMep, CBOACTBEHHbB OGHOPHTMbBI C NEPHO-
naMu 7, 14, 21, 28—30 cyrox. Taxue nepuOAHYHOCTH MPO-
ABJIAIOTCA B IMOIHOHANDHOH, CEKCYAJBHOH H HHTEAIEKTY-
aJIbHOH AKTHBHOCTAX, B MOBTOPSEMOCTH CHOBHIEHHA H NpO-
TEKaHHH Pa3JHYHHX HeBpOJOTHYeCKHX 3alboJsieBaHMfi: HpH-
CTYNOB 3MHJENCHH, MHFPEHH, HEeBPAaCTeHuH, HCTEPHUECKHX
NMPHNAAKOB, ABJEHHHA AJKOTOJLHOrO 3aM0d M Ip.
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JocraTouno HajgeXKHO JyHHBlE DPHTMH HaGA01al0TCA B
IHKJIAX DA3MHOXKEHHA pasJMyHbiX MHKpPOOpraHnamos. He
HCKJIIOYEHO, YTO BO3HHKHOBEHHE 3MHAEMHH, 00yCJAOBAEHHBIX
pPasHYHOH aKTHBHOCTHLIO MHKpO(JOpH!, CBA3aHO lie TOJIBKO
¢ mesiTeabHOCThIO CosHNA, HO H ¢ (pa3aMH H NOJOXKeHHeM
JIYHH B CO3BE3IHIX.

Koneuno, tTakHe o6iiHe 3aKaioUeHHs, KaK BHICKA3aHHbIE
B, caejyeT CTPOHTL, Ha 0osee IUHPOKOM 3KCIEpPHMEH-
TaJbHOM OCHOBAaHHH. XQUeTCH BEepPHThb, UTO NONBJIEHHE €r0 —
zejio Oamxaifimero Gyaywero. Beab yxXe cefilyac BHAHB
MHOTHE KOCMOH30TOMHLIE CBA3Y, KOTOPhIE MOryr ObiTh OT-
BETCTBEHHLI 38 HabjlojaeMmbie KOCMHYECKHE DHTMbLI B GHO-
coepe.

Chenyer OTMETHTb, 4YTO HEKOTOphie OHOJIOrHYECKH aK-
THBHbIE 3J€MEHTH, TaKHe, KaK KHcaopoh, ¢ocdop, keneso,
K06aabT, HE HAXOAAT MOKa AOCTATOYHO TOYHO COOTBETCTBY-
omBx cebe HebecHHIX Tes Ha oOCHOBe pe3donHaHca. OgHako
NpHpOJa — OYeHb paunHOHaJbHasg Xxosfhka. OHa pyKoBOZ-
CTBYeTCH INpPHHLUHMNAMH MAaKCHMaJbHOR 35KOHOMHH M IIpoO-
ctotbl. Hu opuH XuMuuyeckui#i 3JeMeHT- B NpuUPOLE HE MO-
KeT OBITb JHHIHEM B (YHKHHOHHpOBaHHH xHBoro. Caeno-
BATeJbHO, H Yy 3THX NOKa ellle «OeCnaHeTHHIX» 3JieMeHTOB
TaKXe JOJXKHH CyHIeCTBOBAaTb KOCMHYECKHE HCTOYHHKH YIi-
paBnennsi. X TOnbKO HYXKHO OTBHICKATh CpPefH TPOMAaAHOTO
MHOXecTBa HelecHbXx Ten. M stor nouck Oyaer cyltecr-
BEHHO YCKOpeH, e€CJIH er0 NPOBOAMTb C YUYeTOM pe30HaHC-
HHIX YaCTOT MarHHTOAKTHBHBIX H30TOHOB XHMHYECKHX 3Je€-
MEHTOB B reOMarHHTHOM HOJe.

- OUeHHTb pa3Mepbl yNPaBJAOIUEr0 KaKHM-NTHO0 XHMHYe-
CKHM 3J€MeHTOM HeOeCHOro teja MOKHO C NOMOLIbLIO NpO-
cron ¢opmyiibl (3). Ikag 31oro HeoGXOAHMO TOJIBKO 3HATh
yactory SIMP coorsercTByOLEro M30TONA B MAarHHTHOM
noie 3emaH. Tak, Hanpumep, ec/aH Y4yecTb BaXKHeHLIyIO
poab uonop Catt B mepejpaue HEPBHBLIX HMIYJbCOB H TNPHH-
LHN CHMMETPHH, TO MOJKHO CjienaTh MpennoJoKeHHe, 4To
YV KaJabllHA AOMKHZ ObITh BTOpaf ynpapJdollas nyaHera,
6au3kas no pasmepaMm kK Mepkypuio. CornacHo NMpHHUHITY
CUMMETDHH TakoO# nJaHeroii Moxer Obitb [layron, pacno-
JOXKEHHbIH cuMMeTrpHuHO Mepkypuio (puc. 1). Pagnyc
Ilnyroua, ecan ou casszan ¢ Ca*® no JIMP-mexanusmy, no.-
Ked Ouith 2030 kM. JIo HelaBHero BpeMeHH B aCTPOHOMH-
YeCKHX CcnpaBoyHukax paauyc IInyroHa npuHuMaJcs paB-
HbiM 3000 kM, YTO gajieKo He COOTBeTCTByeT uacrote AMP
Ca®®. 9710 mporusopeune HemxasHO OBNO cusito. K Hawewmy
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OosblIOMY YyAOBJAeTBOpeHHIO, B 1989 r. amepukanckué xoc-
MHYeCKHH amnapar «Bosaaxep» Gonee TOYHO H3IMEpPHJ pa-
anyc IlayToHa, KoTopbifi OKasajdcs paBHhiM 2290 xM *, Bra
BeJHYHHA y)Ke 3HauYHTeJNbHO OJHXe K pa3Mmepy, COOTBETCT-
BylouieMy fpes Ca*’, Paszauune B 260 xmM (a B emuHHpax
4acTOTHl BCero 17 I'll) BnosiHe KONYCTHMO NIPH y4yeTe H3Me-
HAIOWETOCSA MATHBTHOTO MOAS 3eMJIH.

[To-BpaHMOMY, MOXKHO OXMAAaThb HOBbIX OTKDHITHH B acT-
POHOMHH M Ha CThIKe €e C XHMHeii, MOCKOJbKY pe30HaHCHafd
YaCTOTa XHMHYECKOTrO 3JeMEeHTa MeHseTCHd NPH H3MeHeHHH
ero BaJIEHTHOro COCTOSIHUS., DbiThb MO:Ker, B GyayuieM BO3-
IIHKHET HOBOE HampapJeHHe B aCTPOHOMHH — XeMOoacTpo-
HOMHS, NIpegMeTOM KOTOpPOH Oyaer H3ydyeHHe HeOGeCHLIX TeJ
¢ yuetoM ux AMP-¢cBs3H ¢ xuMHUeCKHMH 3aeMeHTaMu. Oco-
060e BHHMaHHe OyaylliHe XeMOaCTPOHOMbI JAOJKHBI OyayT
o6paTHTL Ha 5JE€MEHTH C nepeMeHHOH BaJIeHTHOCTbHIO, CHO-
co0Hhle naBaTh NOHOPHO-AKHENTOPHbIE KOMHOJEKCH, Hanpu-
Mep nepexoaHbie MeTaadbl (Keneso, KobaabT H Ap.), Ha
A4pax KOTOPHIX HMMEEeTCA CHJbHOE BHYTPEHHEE MAarHHTHOE
noje (COTHH KHIO3pCTEN).

HM3yuyeHne KOCMOH30TONHHX cBsided HMeeT OOabIlOe 3HA-
yeHue ¢ MEJHLHHCKOH TOYKH 3peHHsA, H60 pacKpHTHE 3THX
cBs3ed Oyaer cnocoO6CTBOBAaTh AOCTHIKEHHIO MAaKCHMAaJbHO-
ro sdexra npu JeyeHUH PA3JIHYHHIX 3a00J€BaHHH uYeno-
Beka. 3aechb He OOOHTIICH 6e3 oObelHMHeHHbLIX YCHJHH Me-
AMKOB, (DH3HUKOB, XHMHKOB, aCTPOHOMOB H, BO3MOXXHO, acTpo-
A0r0B, HOO MeIMLHHCKas acTpoJIorHsi, ocBOOOXKAEHHAas OT
MHCTHYECKOrO NOKpOBa, Morsaa Obl 1aTh HAKOMJNEHHBLIH Be-
KaMH rpoMagHulli (PaKTHYeCKHH Matepuana aas o000CHOBa-
HHA MEXaHH3Ma KOCMOM3OTOIHBLIX CBfI3€H H y4eTa uX B .Je-
yeOHOH NpaKTHKe. YiKe ceiiyac 3TOT aCTpPOJIOTHUECKHH Ma-
TepBaJ NJOAOTBOPHO paboTaer B MOCTPOEHHH HOBOTrO Hayd-
HOro HamnpasJieHHss — OHOPHTMOJIOFHH (HJAH KOcmOOuoJo-
THH), BO3HHKIUEH Ha CThIKe OHOJOTHH, aCTPOHOMHH, aCTpoO-
JOTHH H H3ydalouleii B3aHMOCBA3H OHOJIOTHYECKHX pPHTMOB
XKHBbIX OPraHM3MOB C KOCMHYECKHMH.

3

* Ilo nocnensnm  AaHHEM, paanyc IlnyroHa paBeH npuMmepHo
1150 KM, 4TO NIPHMEpHO COOTBETCTBYET YABOeHHOH 4actore SIMP Ca*i.
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BHOJIOTHYECKH AKTHBHBIE BEILECTBA
KAK BO3MO)XHBIE TPAHCJISTOPD
KOCMHYECKOIO YNPABJEHHS

HctouHuxk 3HaHuR H OPeNCTAaBJEHHA APEBHHX UeJHTeJeH
0 32aKOHOMEPHOCTAX KOCMO3E€MHBIX CBfI3€H A0 CHX IIOp He-
HOCTYMeH HameMy noHuMmaHuio. Hecmorps ma tor rpomap-
HHB o0beM HayuHbix 3HaHHH o0 Kocmoce m 6uocdepe, xo-
TOPLIM MBI CErOJHS pacrnoJsiaraeM, HaM TPYAHO NMOHSATb, YTO
6pin0 HCXOAHOH NpenNoOCHIJIKOH STHX NMpeACTaBACHHA.

Bo MHOrHx apeBHHX MHCTHYECKHX YYeHHAX, B 4aCTHO-
CTH, B kab6ane, KOCMHYECKOe ympaBJeHHEe 4YeJJOBEKOM CBA-
3bIBA€TCA C YeTHIpbMA NJaneTaMu-rHrantaMu: lOnurepom,
CarypuoM, ¥panom H Henrynom. OTkyna npepHHe MoOrau
3HaTh O cymectsoBanun Hentyna, xoropu#i Obla OTKpPHIT
Jawp B cepennHe XIX B.? Moxer OwiTh, 3TO YyIKe O00Jjee
nos3aHAA danbcHPuKauusa? B MeIHUMHCKOA acTPOJIOrHH BCe
METOXbl H CpeiCTBa JieUeHHS H34aBHa OMHPAIOTCH Ha B3aH-
MocBa3H Kocmoca n uyenoBexa. OCHOBHBEIE NOHATHS €€ MPO-
BepeHbl B MHOrOBeKOBOH MPaKTHKe HApOAHOH MeZHLHHB H
B Ka)XOM HOBOM MOKOJIEHHH JIOfe# MOATBEPKAAIOTCHA H
JOMOJIHAIOTCA HOBBIMH naHHbMH. Hakomnen pocrartouno
Gonpwioit ob6veMm OecleHHOH HHPOPMAUHH O CBA3H METOHOB
H CpeICTB JeyeHHs ¢ KocMHueckHMH ¢akropamu. OxHako
coppeMenHas (opHuHaAbHASA) MeOHUHHA N0 HELABHErO Bpe-
MeHH ROJIHOCTBIO Npenebperasia sTo#t uHGOpManHes # Aaxke
cerollHs OHa ¢ OOABILIOH HACTOPOXKEHHOCTLIO OOpauiaeTest
K 3aBUCHMOCTH JieueGHBIX METOHOB H CPEACTB OT KOCMHYE-
CKOTO BJIHAHHA.

Ho Mbl 3Haem, 4YTO 9YeJOBEK — OTKpHTas CHCTEMa H
cyuiecrByer Oaarogapsi NpoueccaMm >HEPreTHYeCKOro H HH-
dopmannonHoro obmMena ¢ okpykaolen cpenoii. C nunle
yeJOBeK MOTpebaseT OeNKH, XKHPH H YILJIEBOAbI — IHEpre-
THYeCKOe <«TONJNHBO», KOTOpOE, Cropasi B OpraHH3Me, obec-
neynBaer ¢GopMupopaHHe (mopdoreses) H noiajpepKHBAEET
roMeocras uejopeka. Kak B ni0008 MaumuHe ¢ 06paTHHIMH
CBA3SMH, B XHBOM CyllecTBe HeoOX0AHMAa COOTBETCTBY-
Iolas CHCTeMa TOMHOH pDeryJHPOBKH CXHIaHHA «TOIJIHBAY».
Dra CHCTeMa [OJKHA YYTKO pearupoBarb Ha H3MEHeHus
BHELIHHX YCJOBHA H OLICTPO aZanTHPOBATLCA K HHM, YTO
OYEBHIHO NpejloJiaraeT HaJHYHe KaHaJOoB HHGOpPMAaLHOH-
Horo o0OmeHa.

H3peCTHO, YTO pPOJb PEryaATOPOB B OPraHH3ME€ BHINOJI-
HAIOT NOJH(epMeHTHbIE CHCTEMBI, B COCTA2B KOTOPbIX BXOAAT
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6HOJIOrHYeCKH BaXKHble XHMHYECKHe 3/JIeMEHTH, MHKpO3Je-
MEHTbl, BHTAMHHbL H JpyrHe O6HOJIOTHYECKH aKTHBHEIE Be-
mectBa. BeposiTHee BCero, 3rtH cocTapasline nonaHdep-
MEHTHBIX CHCTEM BLINIOJHAIOT (PYHKHHH NOCPEIHHKOB MeEXK-
Ay ynpasJjsioliedi KoCMHYecKol HHopMauueii H BCeH >KH3-
HeneATeNbHOCTbIO opransma. OCHOBHAs 3ajaua TakHX [0-
CPEAHHKOB — 3aMOMHHATh, MEPEHOCHTb H TPAHCJAHPOBATH
(Ha apyrHe ypoBHH ympaBjeHHs1) HHQOpManHIO, 1OCTyHa-
IoLly10 H3 BHEIUHEH Cpeibl.

Fosopsi 0 nmepeHoce HHpOpMaUHH B OpPraHH3IMe, He/b3s
YNyCKaTh H3 BHAY TPAHCNODPTHBHIE CPeACTBa, AOCTaBJAIOIHE
KNeTKaM MNHTaTeJbHHE Beliecrsa H Kucaopon. CuHrtaercd,
HanpuMmep, 4TO OCHOBHasA (YHKUH# TeMorjoOHHa — nepe-
HOCHTb KHCJOpPOA K KaetkaM, Ecan 6bl OH BHIONHAM TOJIb-
KO 3Ty pOJb, TO BpeMf ero Xu3HH Ob10 Obl OyeHb 60.b-
wHM. OaHako H3BECTHO, YTO KOMMOHEHTbl KPOBH HMEIKT
onpejesieHHOe H AOCTaTOYHO HeboJablloe BpeMs KH3HH —
HEeCKOJIBKO MecsilleB. IJTO ©O3HauyaeT, uro «oTpaboTaBuide»
HECKOJIbKO MeCSNEB MOJIEKYJb KOMMOHEHTOB KDPOBH BBIBO-
IATCA M3 HIPH, XOTH 9TH MOJAEKYJH N0 CBOHM (PH3HKO-XH-
MHUECKHM XapaKTepuCTHKaM He OTJHYalOTCad OT HOBbIX,
«CBEXHX® MoOJeKya. IIpHuwHa 3TOro, BEpOATHO, 38KJI0YAET-
CA B HeCHOCOOHOCTH «OTpaGoTaBUIHX» MOJIEKYJ HOJHOCThIO
coxpaHaTs H 6e3 HCKaxeHdd nepeaaBaTth HHPOPMaUHI.
KocBeHHBIM HOATBEPIKAEHHEM 3TOMYy 3aKJIOUEHHIO SABJAIOT-
csl HabaloJaeMple COBRaJeHHss Konefanui HMMYHHOH akK-
THBHOCTH KDOBH ¢ PpasJHYHHMH KOCMHYECKHMH pHTMaMH
(myHHBIMH, cosHeunbiMH). CnegoBaTe/bHO, KOMIOHEHTH
KPOBH — reMorjao0HH, JIEHKOUHTH H T. A. SBJASIOTCA He
TONBKO TPAaHCNOPTHHIMH CPEACTBAMH, HO H HrpaloT ropasao
6oJsiee CHOXKHYIO poab B (PYHKIIHOHHPOBAHHH XHBOIrO opra-
HH3MA.

AXTHBHOCTD NOJHQEPMEHTHLIX CHCTEM OINpeaesisieTCs CO-
CTOSIHHeM (QYHKIHOHAJAbHLIX TPYMNI, B KOTOpPblE BXOAAT OHO-
JOTHYECKH BayKHble XHMHYeCKHe saeMeHTH. WX MarHhTOaK-
THBHble H30TONbLI, BOCNPUHHMAA BHEIIHIOW HHGOPMALHIO,
obeCrieUHBaIOT COTJACOBAHHOCTb AEHCTBHH BCE€X 3JIeMEHTOB
¥ (YHKIHOHaJBbHLIX rpynn, 6aarogaps ueMy OCyLLeCTBJSET-
cst meraGoansM. Ilpu paccMorpeHnn nponeccos MeraboJH3-
Ma H ero peryjHpoBaHH OCHOBHO€ BHHMaHHE BCe eule
yAeNsieTcs XHMHH, B3aHMOJEHCTBHIO XHMHUYECKHX COexHHe-
HUA H OpaxkTHYeCKH He YYHTHIBAIOTCS NPHUYHHLI, ONpenensi-
IOEHEe COryiacOBaHHOe AelCTBHE 3THX NpPoLeccoB. To eCThb
aHaJM3 NPHYHHHO-CJAEACTBEHHOH CBA3H CBOAHTCH JHIL K
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H3Y4EHHIO CJNEACTBHSI, B TO BpeMs KaK NPHYHHA OCTAETCH
B TEHH.

[naBHHM B OCMBLICJCHHH JI06BIX SIBJEHH{H XKUBOK mpH-
POAH OCTaeTcsi BONPOC O TPaHH MeXJy XHBLIM H MepT-
BbIM, O TOM «BOJAOpasféne», rae H3 MepTBHIX OpraHUUYeCKHX
MOJIEKYJl QOPMHPYIOTCH CTPYKTYpHI, CHOCOOHbLIE 3a CyeTr HC-
110/Ib30BAHHSA 3HEPTHH NMHIIM obecneuuBaTh ¢$opmHpoBaHHE
JKHBBIX CHCTEM, HX BOCIPOH3BOACTBO M COXpaHeHHe BuAa.

Ho-annnmomy, MeTabonu3M — 3TO He NpocTo GHOXHMH-
YeCKHe npouecchi B XXHBOM OpPrasHiMe, NMOCKOJIbKY NpH yye-
T€ TOJIbKO XUMHYECKOH crmeuH®HKH XKABOA MaTepPHH OCTaer-
¢l HeACHBIM, MOYEMy OJHA M Ta K€ MaTepHs, C OJHHAKO-
BbIMH COCTaBOM H CTPYKTYDHbIMH OOGPa30BaHHsIMH «XKHBA
A0 CMEPTH H MEepTBA MOC/E CMEPTH». Coraacso «6HOCTPYK-
TYPHOB TEOpHH», pa3paboTaHHOH MONbCKHM yuenblM E. Ma-
KOBCKHMM, MOJIEKYJBl XHBOrO BellieCTBAa BXOAAT KaK KOMNO-
HEHTbI B COCTaB OHOCTPYKTYphHI, A€ OHH H3MEHAIOT CBOE
COCTOsIHHe, NpHOGpEeTaloT HOBbie CBOHCTBA H BHINOJHAKOT
6HONoruyeckHe (QyHKIHH, KOTOPbie OHH HE MOTYT BhINOJ-
HAATh, HAXONUACh BHE 3TOH CTPYKTYpHI.

Kusas MaTepHs COCTOHT H3 GHOCTPYKTYPHDPOBAHHOMN
9aCTH M BHYTPHKJIETOYHOro pactsopa (MoJeky.aspHOR ¢op-
MH MaTE€PHH), B KOTOPOM pa3BeépTHBAITCA BCe OHOXHMH-
yeCKHe Mpouecchl, CRBOHCTBeHHuIE »KHBLIM Oprasu3MaM H na-
I0IHe 3HEPruio, HeOGXOAHMYIO ANA TMPEBpALIeHHA MOJEKY.T
B KOMITOHEHTH OHOCTPYKTYPH H NOANEDIKAHHA ee COCTOA-
nusa. Ilpun stoM cama GHOCTpPyKTypa nojpaepXupaer coraa-
COBAHHOCTH OHOXHMH3MA.

Ilo «6HOCTPYKTYPHOII TEOpHHU» OOMEH BellecTB — MeTa-
6O/IH3M — BHpPaxaeT OTHOLIEHHe He MeXKAy BelueCTBaMH,
a MeXay OHOCTPpYKTYpOH W BEHIECTBOM MOJIEKYJSPHOH 4a-
ctu KuBoro. Tak, acCHMHJANHA eCTb I[IpeBpalieHHe MoJje-
KyJ pa3HbiX BEeHIeCTB B KOMMNOHEHTH OHOCTPYKTYpHpOBaH-
HOH MaTepHH H uHTerpaunus ux B Guoctpykrypy. Hesaccu-
MHJSILHS — 3TO BbIAEJIEHHEe KOMIOHEHTOB M3 GHOCTPYKTYpbI
H npeBpalieHde UX B OObIKHOBEHHBIE MOJIEKYJBI. JTH jBa
NPOTHBOINOJI0XKHHX NPOHEcCa H COCTaBJSIOT CYUIECTBO Me-
tabonusma. CjenosartesibHO, MeTab0/MH3M XapakTepeH JIHUIb
IJA°KHBOrO M NMPOHCXOAHMT TOAbKO B KusoMm. [locie cmep-
TH B MepTBOM OHOJOrHYECKOM MartepHalie OBOCTPYKTYDPbi H
COOTBETCTBEHHO MeTa60/iM3Ma He CYyLLeCTBYET.

BrisiBneHne B3aHMOCBSI3H MEDTBOrO H JKHBOrO MO3BOJIH-
J0 6ul paspaforaTh NPHHUHAHAJbHO HOBbie NOAXOAbBl K Me-
TOZAaM H CpeICTBaM JedeHHS uejoBeKa. IJTH B3aHUMOCBA3H
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NPaKRHMUECKH OTPaXKaTCHd B METORAX HApOAHOH MexHIH-
Hbl, KQTODHE, XOTA H He pacnojaral0T HHKakHMH Teope-
THYECKNMH NpPEANOCHIJIKAaMH, 3a4acCTyl0 OKa3HBaIOTCH rO-
pa3o 3pPexTHBHee 0QHUHANLHO NPH3HAHHDIX.

Henokek — CJ0XKHas nojHpe3oHaHCHasi cHcTeMa. ¢Myo-
rorosocHe» 4eJIOBeYeCKOro OpraHHaMa onpenenasiercss GoJib-
MM KOJIMYECTBOM CTPYKTYPHLIX YPOBHEH €ro opraHH3alHH
(oT dH3HUECKHX 7O NCHXHYeCKHX). Pas6anaHcupoBKa 3TOH
MHOTOT'0JIOCHOH# CHCTEMB! NPHBOAHT) K PasJHYHHM Hapylie-
HHSM B opranHaMe. OGparumada pasbanaHCHPOBKAa BHI3HI-
Baet Oone3Hb, HeobparHMas — cMepTb. Mbl moJsiaraeM, 4ro
OCHOBHBIM COJAEpXKaHHeM JI000TO JeueHHA, 3a HCKJKoue-
HHEM, KOHEYHO, XMPYPrHUECKOr0 BMelIaTenbCTBd, ABJAETCH
HaCTPOHKa OpranH3Ma Ha BCeX ero ypOBHsAX, KoTopas obec-
fleyHBaeT COrJacoBaHHOCTb OHOXHMHYECKHX MpO1ECCOB.

Hanbonee nonynsipHibiMH HapOOHLIMH CPE€ACTBaMH Jeye-
HHS SIBAAIOTCH TPaBbl H NPHPOAHbie OHOJIOTHYECKH AaKTHB-
Hble BelleCTBa, TaKHe, KAK JKeHblleHb, MAHTOKPHH, NpOno-
JHC, MyMHAe. B MeHbllie#i CTeneHH MOMyJAPHBI JparoueHHLe
KGMHH H MeTaJjnbi, OJHAKO HX MarHyecxoe paelCTBHE OMNH-
CaHO BO MHOTHX JApeBHHX Tpakrtarax. Uro aeasercs OHoJO-
FHYECKH AeHCTBYIOLLHM HavyaJoOM CpeACTB HapOAHOH MenH-
uAHK? KakoB MeXaHH3M HX neneGHOrO BJAHAHHA Ha YeJo-
Beka? IDTH BONPOCHI N0 CHX NMOP OCTAlOTCA OTKPWTHIMH. Ha
Halll B3rJsk, NpupoaHbie OHOJIOTHUECKH aKTHBHEIE BelIeCT-
Ba ABJAIOTCA MOCpPeAHHKaMH B akTax [pHeMa-nepenauu
KOCMHMUYECKOH YynpaBasfiomled HHPOpPMAlHH H BbLINOJHSAIOT
poJb HaCTPOHIIUKOB opraHusMma. ITo-BHAHMOMY, HMEHHO 3TY
pO.1b HeOOXOAHMO YHUHTHIBATb NPH HCHOJNB30BAHHH JIIOOBIX
TIDHPOAHLIX CPEACTB JIeYeHHH.

H3pecTHO, UTO AAA BCAKON JE€KAapPCTBEHHON TPaBbl €CTh
cpoe Bpems cbopa. OT 3TOrO BpeMeHH 3aBHCHT JieyeOHas
sddexTuBHOCTD TPaB. 3TO 3HAYHT, YTO GHOJIOrHYECKOE Ha-
yajo, OHOJIOrHYeCKAsl aKTHBHOCTbL BELUECTB B TpaBe HeMNo-
CTOSIHHBI, MX CBOHCTBA H3MEHAIOTCA €O BpeMeHeM. B ua-
PONHON MenHiMHE eCTh YeTKHe PEKOMEHIAUHH OTHOCHTEeJb-
HO BpeMeHH c6opa TpaB. MHOrHe M3 HHX CBSI3BLIBAIOT €ro
€ JVHHBIMH UUKJIAMH H MOJOXKEHHEM IJIaHeT.

FoBopsi 0 cornacoBaHun BO3JEHCTBHA H OTKJIHKA, Mbl
yxe oOpallan# BHHMaHHe Ha BCeoOLIHH XapakTep 3aKOHA
corslacoBaHHocTH. Mcxons u3 Hero Bpems cobupaHEA Tpas
JIOJIXKHO COrJlaCOBLIBATHCH C KOCMHYECKHMH (AKTOpaMH, C
110J10KeHUsAMH HeGecHuX Ten. B dapmakosoruu npu Hccae-
JMOBAHHHU JIEKaPCTBeHHbIX CPENCTB OCHOBHOE BHHMaHHe yle-
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asgeTcd (PH3HKO-XHMHUECKOMY aHaJu3y, KOTOpbili e orpa-
XKaeT pas3jIH4Hi MeXIy XHBOH M MepTsod Marepuedr. Co-
rJ1acoBaHHe XKe ¢ KOCMHYeCKHMH (hakTOopaMH NpeAnosaraet
ydyeT KOCMHYECKOro BJHAHHA Ha OHOCTPYKTYpPY, OCHOBHaf
GYHKUHA KOTOPOH — NONAEPKHBATb COIJIaCOBAHHOCTb OHO-
XHMHYECKHX OPOHECCOB B OpraHH3Me.

KpoMe JsekapCTBeHHBIX TpaB, HapOjAHAd MeAWUHHA 3Ha-
eT U APYTHe NPHPOAHLIE BEUECTBa, CBOMCTBA KOTOPHIX Bhi-
3bHIBAIOT, C OAHOH CTOPOHLI, YAHBNEHHE Nepel HX Yynoxei-
CTBEHHOH CHJIOH, C JAPYroi — TMNOJAHOEe OTPHHAHHE HX [IO-
Je3HoCcTH. OJHHM H3 TaKHX NPHPOAHLIX BelULECTB ABJISETCH
MyMHe, H3BeCTHOe ¢ J[peBHEiIIHX BpeMeH KakK 3(Q¢exTHB-
HOe CpelCTBO AAf JIeUeHHH MHOTHX 3aboneBaHuii. B Ha-
pOAHOA MenHIBHEe MYMHE pexoMeHAyercss AJf JieyeHusd
IpakTHUYECKH Bcex OGone3Hed: KOCTHLIX NlepesioMOB, YyLIHGOB,
napaJnya JIMIEBOro Hepna, 3a00JieBaHHA MOYEBOT'O NMy3HIp4,
CepieYyHO-COCYAHCTONH H. IHIXaTeJbHOH CHCTEM, XKeJyAO04HO-
KHUIIEYHOro0 TPaKTa, MEuYeHH, CeJe3eHKH, peBMatH3Ma, Oec-
NJOAHA H T. [.

Hayusnbie ucenefoBanus MyMpe GOATBePAHJIH €ro B.IUA-
HHe Ha JbiXaHHe, MOYEOTAeNeHHe, (PYHKIHIO MHIIEBAPHTE/b-
HOTO TPaKTa, HEPBHYIO H CEpPAEYHO-COCYAUCTYI0O CHCTEMEL.
B nocaexHee BpeMs pPSAOM HCCJAENOBATENEH YCTaHOBJIEHA
TaKXe CHOCOOHOCTL MyMHe [OBLILIATL aAantTatHHOHHbIE
CBOMCTBAa OpPraHH3Ma, CHHMAaTh CTPeCcCOoBbie COCTOSHHA. Oa-
H4KO eCThb H HHbi€ Pe3yJabTaThl, OnpoBepralouiHe jnededHble
ceoficrea MymHe. CaMoe rjaBHOe, 4UTO, HeCMOTpA Ha J0-
CTAaTOMHO HHTEHCHBHLIE HCCNENOBAHHA, X0 CHX MOp HEH3Be-
CTHO OHOJIOTHYECKH aKTHBHOE HayaJjio MyMHe.

Ananus JuTepaTYpHBIX JaHHBIX [IOKasaJ, 4YTO MyMue
npencrasiser coOOH BechMa CB0oe0oOpa3Hyl0 CMeChb MHOro-
YHCJIEHHBIX KJAaCCOB OPraHHYECKHX COeJHHEeHHH H HEeOpraHH-
yeckHX coJiefi. B Mymue o6Hapyxkeno Gonee 60 xuMuueckux
3JIeMEHTOB, B TOM YHCJe HOYTH BCe penkosemesbHble. M3
OPraHHYeCKHX COeXHHEHHH YCTAaHOBJICHO MPUCYTCTBHE XKHD-
HHIX H apOMaTHYeCKHX KapOOHOBLIX KHCJOT, aMHHOKHCJHOT,
¢eHONOB H CNHPTOB, OEH30HHOR M FHNNYpPOBOH KHCJOT, OJIH-
ronenTHans H OeNKOB, MPOH3BOAHBLIX XOJIECTEPHHA, CMOJfA-
HBIX KHCJOT, TJHKOJHAHAOB, OJIMTO- H MOJHCaxapuiosn
H Ip. :
OcTaeTcs OTKPHITHIM TaKXe H BOMNPOC O MPOHCXOXKIEHHH
MyMHe. SICHO TONBKO, UTO 3TO MPOAYKT CJOXKHBIX XHMHYe-
CKHX H OHOXHMHYECKHX MpeBpallleHHA HCXOLHOr0 OpraHH-
YECKOro Chipbsl, HNPOHCXONALIHX B NOBEpXHOCTHOA 4YacCTH
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3eMHOH KOPbi, B 30He THNepreHe3a H, BepPOATHO, cnenudH-
qec;&( reoMariHHTHoiX ocobenHocted. Ilpm arom nauGoaee
3G ¢eKYUsHbBM CYHTAETCH TO MyMue, KOTOPOE NPOLLIO AJH-
Te.ﬂbﬂbg'( NepHOJ «CO3peBAHHA» B eCTeCTBEHHHIX YCJOBHSAX.
Bospact HeKOTOpBIX BHAOB MyMHe COCTaBJIfeT OT HeCsT-
KOB 10 COTEH Jer.

H3BecYHO, YTO OJHO ¥ TO K€ MyMue B pPasHoe BpeMs H
y pasHbix \1l0/leH uHOrAa naeT JeueOHbid 3QdeKT, HHoraa
He Jaer HAKAKoOro 3¢p@dexra, a B HeKOTOPHIX Caydasix Ha-
Omofaercs yiaxe orpHuarensHuifi 3¢pdekr. Ecan MyMmue
NpeacCTaB/JATh KakK <«TPAHCAATOP» YIpaBJsiOlied KOCMHYe-
CKOH HHpopManuu, T0 A 3P(PeKTHBHOro NeyeHHs C ero
[IOMOLIbI0 HEOOXOJHMO YUYHTHIBATbH <«aCTPOJIOTHYECKHe mo-
KasaTe/H» 4eJIOBeKa H TOTOBHTb JIEKapCTBO, a TaKXe HC-
110/Ib30BATh €ro B COOTBETCTBHH C 3THMH IOKa3aTeJsiMH.
3T0 CnpasefJ¥BO, OUEBHAHO, U AJA JAPYTHX HAaPOAHHIX
CpeacTB JIEUEHHH.

B moab3y naHHOro npeamnosoxeHUs TrOBOPHT oOHapy-
XKeHHas HenaBHo 8 HHcTUTyTe (H3HKO-TEXHHYECKHX HPO-
OseM HeoOblYHast CHOCOOGHOCTL pPACTBOPOB MyMHEe OTKJH-
KaTbhCs HAa HU3MEHeHHs OKpyKalolle#. cpebl. YCTaHOBJEHO,
4TO KHCJOTHOCTH (BennmyuHa pH) BopHBIX PacTBOPOB My-
MHe 3aBHCHT OT BpeMeHH, KOrja [IPUrOTaBJHBaeTCs pac-
tTeop. JIlo6onuiTHO, UTO NpH 3TOM HaGJaionaloTcs CHenHdu-
yeckHe H3MeHeHuss pH pacrBopa co BpeMeneM, npHuem xa-
paKTep 3THX BpeMeHHBIX BapHalH¥ 3aBHCHT jaxe OT Bpe-
MEeHH CYTOK PacTBOPEHHSsi MyMHe: HalpHMep, BpeMeHHHIE
HIMeHeHHs] KHCJOTHOCTH pacTBOPOB, TNPHTOTOBJIEHHHIX B
MoAJeHb H B MOJHOYb, OyAyT CyUleCTBEHHO pPa3JIHYHLIMH.

HenpepriBHbie n3Mepenuss pH B TeueHHe HECKOJbKHX
HejeJb NOKa3aJiH, YTO BpeMeHHbie n3MeneHus1 pH pacrsopa
MyMHe TOJYHHSIOTCSA CYTOYHLIM, Heme€JbHHIM H, BHIHMO,
MecsYHbIM puTMaM. Ha 3TH purMH uHOrZa HakJaAbIBaIOT-
cs1 6osiee KpaTKoBpeMeHHbie Bo3MyluleHHsa pH, obycnaosJsen-
Hble, HallpHMep, MpOXoxKaeHHeM rpososoro ¢ppoHTa Han Me-
cToM HaGaronenus. Ckavok pH na 0,6 eanunnn, cBsasaHHbI#
¢ rpo3osbiM ¢poHTOM, Habawpaxacs B TeueHue 10—30 mun,
nocsae 4ero BOCCTAHABJHBAJOChH NepBOHAYAJbHOEe 3HA4YeHHE
pH. ITo-BHauMOMy, CKaykKH TAaKOro Xapakrepa AOJIXKHBI Ha-
ONI0AaTbCS H NPH TEOMarHHTHHIX Bo3MylleHusx. Ecau ra-
KHe BO3MYNIEHHS MNpejllecTBYIOT 3€MJETPSCEHHAM, TO He
HCKJIOYeHa BO3MOXKHOCTB paCHIHPEHHSI Kpyra I[IOHCKOB
NpeJBECTHHKOB TOTO TPO3HOrO SIBJIEHHS NPHPOIHL

ITockoabKy pacTBOpHl MyMHE TaK YYTKO pearupyloT Ha
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H3MeHeHHs B IIpHPOJe, TO OYEBHAHO, YTO HCKYCCTBEOHHOE
BO3IeHCTBHEe TaKXe [AOJXKHO BbI3BIBaTb OTKAHK Lg;me.
Pasymeercsi, HCKycCTBEHHOe BO3JA€HCTBHE He MOXKeT GbiTb
NOJHOCTbIO MOAOOHLIM €CTeCTBEHHOMY, IIOCKOJIbKY TEXHHYe-
CKH TOKa O4YeHb TPYAHO HMHUTHUPOBATH CJIOKHOEe KOCMHYe-
CKOe Bo3fedcTBHe. TeM He Mesee C UeNbIO BHABJIEHHS
OTKJHKa Mymue Oblna MpeAnpuHsiTa NONBITKA HCKyCCTBEH-
HOTO BO3EHCTBHS Ha MyMHe <HEOPraHH3OBAHHBIM» 3J€K-
TPOMArHUTHBIM H3JydYeHHeM. Pe3ynbraThl SKenepHMeHTa
NOKa3aJiH, YTO BO3AEHCTBHe B TeueHHe 40 MHH MOAYyAHPO-
BAHHbIM 3JIEKTPOMAarHuTHRIM H3nyyeHnem CBUY-pnanasona
MoHOCTbI0 0,2 Br/cM? NPUBOZHUT K H3MEHEHHSM BEAHUHHUL
pH na 0,2—0,6 exuHuubl MO CpaBHEHHIO C KOHTPOJILHBIM
pacTBOpOM.

Takum oOpa3oM, MyMmue OTK/IHKAaeTCS KaK Ha INPOXOXK-
JeHHe rpo3osoro ¢poHTa, Tak ¥ Ha HCKYCCTBEHHOE 3J]eK-
TpOMarHutHoe 8o3JedcTBHe. OO6HapyXuTb NOA0OHLE 3¢-
beKTHl B JpYyrHX pacTBOpax — PasJHUHBIX omapax cO-~
Kax — [I0Ka He YAaJioCh.

Yem ke obycaoBsieHn HabJjlopaembie H3IMeHEHHS pH B
BOAHBIX pacTBOpaX MyMHe? Mu jonyckaeM, uTo OIHON .HU3
NpHYHH MOXKeT ObiTb BJAMAHHE MHKPOOPTaHH3MOB, OAHAKO
LeJbii pAX NPOBEPOYHLIX IKCHEPHMEHTOB NO3BOJIHJA HCK/IO-
YHTb BO3MOXKHOE BJIHSIHHE MPOAYKTOB XH3HEAESTeNbHOCTH
Gakrepuii Ha KojebaHHe KHCJOTHOCTH pPacTBOPOB MyMue,

ITockonpky Habnionaembie puTMbel B u3MeHeHHsx pH
HMEIOT CYTOYHBIA ¥ HeXeJbHBIH NEpPHOJH, MOXHO INpeano-
JOXKHTH, YTO 3TH H3MEHeHHS CBf3aHH C KOCMHUYECKHMH
¢akropamu. Ecau 3to Tak, TO Mymue, OU€BH]HO, BHIOJ-
HAeT poJe MOCPeJHHKA B mepejaye ynpasiswomed uHbpop-
manud u3 Kocmoca.

HarasaaubiM npHMepoM RoA06HOrO NOCpPeJHHYECTBa fIB-
afercs (QYHKUHOHHpOBAHUe CBETOCOGMpAIOWIMX [HIMEHTOB
MOJIEKYJ1 KapaTHHOHJOB, KOTOPH€ BOCHDHHHMAIOT yNpasJsi-
IOILYI0 KOCMHUYeCKYI0 HH(popMauuio B 06jaCTH ONTHYECKOTO
cnexkrpa (600—700 nm) B mpouecce ¢orocarresa. Mu no-
JnaraeM, 4to uHbopManuss He moxKerT OHbiTh OrpaHuuYeHa
TOJbKO Y3KHM JHANa30HOM YacTOT, a N0AXHa OuiTh pac-
npejesieya B IIHPOKOM AHANA30HE 3JE€KTPOMAarHUTHLIX BOJH:
OT OYeHb HH3KHX YacTOT (MOJHM repu) A0 YacTOT PEHTreHOB-
CKOTO, Y-H3JIYUYEHHS U TNIOTOKOB HEHTPHHO.

Hraxk, nostopum ellle pa3: KOCMHUYGCKOE BJIHAHHE MOXK-
HO paccmaTpuBaTh KaK yNnpaBAsAlolyl0 HHPOpMaLHIO, Urpa-
IOILYI0 BaXKHYHO poJib B JKH3HH Ouocdepn. Ilpu stoM mpu-
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poANble OHOJNIOTHYECKH AKTHBHbIe BelleCTBA, NO-BHIHMOMY,
BHIMOYHAIOT (YHKUHH NOCPEAHHWKOB B Hepejpaue 3TOH HH-
¢opMaiun noTpedbureno.

ECE}\H He CUHTATbCA C BaXKHOH pOJbIO yNpaBAfIOUIed HH-
(popMaltyi, TO TPYAHO NPEACTaBHTb cebe pasBHTHE Jyue-
Bo# 0oJie3HH, BO3HHKAIOWEH NpH BO3AEHCTBHH DPAAHAKTHB-
HOTO Hu3JayueHHs. Iloriollennas no3a H3nyueHHS NOPsJKa
500 pan cuuraercs JetagbHOll AJA ueqaoBeKa maccolt 70—
100 kr. JHepreTHUECKHH IKBHBAJEHT 3TOM A03BI CTOJMb Mal,
MTO €10 MOXHO Oblio Onl npeHeGpeub, eCjH OBl He JiEeTalb-
HellE Hcxon. JedictsureanHo, 500 paj coOTBETCTBYIOT 3HED-
run B 80—120 xan. Has cpaBHeHH#: Takas 3HEpPrus He-
o0xonumMa AJas HarpeBaHns npumepHo 100 r Boam Becero
Jutis Ha 1 rpaayc. M1 tem He Menee po3a 500 pax mpH-
BOAHT K CMEpTH.

B 10 Xe BpeMsA MB 3HaeM, 4TO OAHH H3 GHOJOrHYECKH
BaXKHBIX 3JIEMEHTOB — KaJju¥H, 6e3 KOTOpPOro He NpoTekaer
HH OJHa (pepMEHTATHBHAA peaklUHss M HapyLIAlOTCHF HOD-
MaJbHbie (QH3HOJOrHYECKHE MPOLECCH, COAEPKHT B CBOEM
cocraBe paaHoakTHBaHl H3oTon K*°. Macca ero s cpennem
yeqoBeke (70 kr) cocrasaser npumepHo 0,03 r. Takoe ko-
angectBo K*° paer 8—9 rtwic. pacnajgos B 1 ¢, T. e. uejo-
BE€K fIB/ISieTCH HCTOYHHKOM DAJHOAKTHBHOrO H3JYUE€HHS, KO-
TOpe NpEeACTaB/JfAeT OAHY M3 TOHAJLHOCTEH ero coOCTBeH-
joro «rojoca». 3a cuer pacnaja cobcreentoro K0 weso-
BeYeCKUH opraHu3M moayuaer no3y npumepuo 0,1 pajza B
rOf, YTO coBmaflaeT C H3BEeCTHBHIMH OLI€HKaMH /03H ecTe-
CTBEHHOro 0oO0Jy4eHus uesoBeKa 32 CYeT KOCMHUYECKOH pa-
AHAaHK ¥ NPUPOAHLIX paiHOAKTHBHHX H30TONOB. U ecan
BHelIHee OOjydenHe 1eo0sA3aTesbHO AJA JKHU3HH yejosexa,
T0 Oe3 cobcTBeHHOro uaayueduss K'® on cyumecrtsosaTb He
moxer. CneposareabHo, nhdopmauus uHbOpMALUK PO3Hb,
Hanyuenre kaausa nHecer B cefe CO3HAATENbHYIO, KH3HETBO-
pALLYI0 HHPOpMalLHIO, a HalpHMep, PaTHOAKTHBHOE H3Jay-
YeHHe HCKYCCTBEHHHIX H30TONOB -— paspywaimyo, rybu-
TeJbHYI0. I'1aBHYyI0 pOJib Hrpaer He 3JHepreTHYecKas MOII-
HOCTb H3JyYeHHsA, a HHPOPMAUUOHHAA CYLIHOCTb HCTOYHHKA
H3Jy4eHHUs,

H3secTHO, 4TO AAs NMpPOTEKaHHs 3aMETHLIX PajHAIHOH-
HBIX TpeBpaUIeHHH B PasAHYHBIX XMMHUECKHX COEeLMHEHHAX
Tpebyl0TCsi NOrJOHIeHHHE 103 B COTHH H JaXe THICAYH
KHJIOpax. IJTO CHOBA HATJAARHO HLJIIOCTPHPYET pasjHude
MEXKAy KHBOH H MepTBOH MaTepueit. B ciyuae XHMHYeCKHX
coeMHeHHH (MepTBBHIX) — BaXHa 3Heprus, a B cJjayuae

33



KHBBIX CTPYKTYp — HHpopMauus. Tak, paaHoaKTUBHOE H3-
JyyeHue B 500 pan, npHBOAsiliee K .€TaAbHOMY HEXOAY,
HeceT B cefe HeKYIO pa3pylIAOWY 0 UHDOPMALHKIO Afda JIO-
0ro KHBOrO OpPraHH3Ma, Bbi3biBast NIPM 3TOM JiHUIb/ HE3Ha-
YUTEJIbHHH (110 CPaBHeHHIO ¢ DaJHALHOHHO NOBpEXIEeHHbI-
MM XHMHYECKHMH COeJHHEHHAMH) DPaLUOH3,

Hrak, sfiBjleHHe OTKJIMKa MyMHe Ha Bo3jeficTBue BHell-
HHX (akropoB roBOPHT O TOM, uro BbIGOp Meroma Jeue-
HUAL C IIpEMeHeHHeM JaI000ro OGHONOrHYeCKH aKTHBHOIO Be-
HIeCTBA ROJIXKEH YYHUTHIBATb COBMNA/€HHE PHTMOB €ro aKTHB-
HOCTH C (HM3HOJNOrHYECKHMH, 3MOLHOHANBHBIMU H [POYHMH
‘OMOpHTMaMH uenoBeka. [Ipakrtuyecku#i sbBoA M3 3TOro 06-
CTOATEJIbCTBA COCTOHT B TOM, YTO KpaHHe BaXHB WHIHU-
BHAyaNbHHHA JION60p .1€KapCTBEHHBIX CPEACTs H BpeMs HX
TMPHMEHeHHUs.

Ilpouecc xusHereATe bHOCTH JI060ro oprauusma oGec-
nmeynsaeTcs AByMsA (aKTOpaMH: 3HEDPrHeH W ynpasasioLlel
HHpopMauHed. IHepreTHKa cssisaHa C nuuledl, ynpapJis-
Iollas HHpoOpMauHsad — C IIHPOKUM CNEKTPOM IOCPERHHKOB:
-OT MAarHHTOAKTUBHHIX H30TONOB OHOJIOTHYECKH BaXKHbIX XH-
MHYECKHX 3/IeMeHTOB [0 CJOMXHbIX OpraHHYeCKHX COelH-
HEHHH B JIeKAPCTBEHHBIX Tpasax H JPYrHX HAPOAHHIX Cpej-
CTBAX.

POJIb NOCTOSAHHOTO MATHUTHOTrO noansg
B IMTPOLHECCAX 3JAEKTPOMATHUTHOIO
B3AUMOILERCTBHUA B BHOCSHEPE

B npupone euje MHOro HEMOHATHOIO H 3araflOuHOro AJA
-cOBpeMeHHOR HaykdH. Hanpumep, Xo cux mop He coBceM
AICHO, KaK H IOYeMy BJHfeT MOCTOSHHOE MATHHUTHOE IoJe
Ha XKUBble OPraHU3Mbl, pACTEHHUSH, BOAY U APYrHE 3JI€MEHTHI
6uoctepnl. TeM He MeHee TakOe BJAHSIHME CylIeCTByeT. ITO
HayuyHbifi ¢akr, NOKa3aHHLIA MHOTOYHCAEHHBIMH 3IKCIEPH-
MEHTaMH. ‘

OpHOH U3 OCHOBHBIX OCOOeHHOCTEH HCCJeJOBAHWA BJHA-
A MarHUTHHX NOJEH Ha pasjudHbie 3JeMeHTH Onocdepnt
‘W TJaBHBIM apryMEHTOM IIPOTHBHHUKOB 3THX HCC/JeNOBaHHH
ABJfercs HesBOCNPOH3BOIMMOCTb pe3ysabratoB. Ha Haw
B3I/, 3TO 3aMeyaTesbHas OCOGEHHOCTb, MOCKOJIbKY OHA
ABJAACTCA CJexcTBHeM AHHaMukH KocMoca ¥ MarHMTHOroO
moas 3eman. IlosToMy Heb3si KaTeropuuecKd OTBEpraTb
HEBOCIIPOH3BOAHUMbIE pPE3Y/bTATLI, €CJAH OHH, KOHEYHO, IO-
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JAy9eHbt IpH CTPOroM coOJI0eHHH BCeX NMPEeAOCTOPOXKHOCTEHR
H TpeboBaHH# HAYKH.

BocnponsBoAHMOCTb pe3yabTaToB HabJaiofeHHss — oC-
HOBHGH METOJOJIOTHYECKHH INPHHUHI OpTOLOKCAJbHOH Hay-
KH, nopoOHbii MPUHLHIY eCcTeCTBEHHOro orbopa B 3BOJIO-
uud. OH ycnewHo paboraer npH HabJXOAeHHH JOCTATOYHO
rpy6bix, siBHBIX 3¢ ¢exkroB. OHAKO B cAyyae HCC/IeIOBAHHUSA
TOHKHX 3¢(PeKTOB pe3yJbTaTbl 4acTO He BOCIPOH3BOAATCH
H NO3TOMY NOAOJIY He NpU3HAlOTCA Haykod. Hecocrosrens-
HOCTb 3TOr'0 NPHHUHIA CTAHOBHTCS ceHyac Bce OoJsee oue-
BUAHOH, oco6eHHO aAnsi OGuosiorHyeckHx obbekrtoB. [Ipu mo-
JYYEHHH HEBOCIIDOU3BOAHMBIX, HO [AOCTOBEPHBIX pe3yJbTa-
TOB B JI060# 00sacTd ecTeCTBO3HAHHUA HeoOXoauMo npose-
AeHHe TUIaTeMbHOTO aHajHv3a BCeX BHEUIHHX ¢aKTOPOB, AeH-
CTRYIOWLHX Ha OODBEKT H H3MepHTeNbHOe YCTpoHCTBO. ToJb-
KO OH MO03BOJiIieT CNAaCTH LEeHHbie HeBOCNPOH3BOJAHMbIE pe-
3yabratel. Ho 370 oueHb c/l0XHas 3afgaya, ¥ pelieHHe ee
HeBO3MOJKHO 0e3 SICHOrO NOHUMAaHUA MNPHPOJAbI KOCMO3eM-
HBIX CBfi3eil ¥ B3aUMONEHACTBHS XKHBOTO BellecTBa C HEXKH-
BbIM. PagyMmeeTcs, He cjgefyer AyMaTb, YTO MeXaHH3M Mar-
HUTHHIX PEe30HAHCOB NPHBOJHUT K TAKOMY NOHHMAaHHIO, OX-
HAKO OH YKa3hbiBaeT Ha OJHH H3 BO3MOXHbBIX NyTeldl NOAXO-
Aa K pelleHHIO 3To# npobaeMul. IlpakTHueckyo nogaepxky
TAKOMY MOAXOAY JaeT aHaJH3 BJHAHHA TNOCTORHHbIX Mar-
HUTHHIX T0o€fl Ha MHOTHe mnpoueccet B Ouocdepe.

[Tockoabky uactora AMP MarnuroakTusHOro wusorona
3aBHCHT OT BEJHYHHBI MOCTOSAHHOrO MAarHHTHOro MoJd, Aed-
cTByIollero Ha sapo (cM. ¢opmyay (1)), To u 3dpdexTus-
HOCTh 3JIEKTPOMArHHTHOrO BO3AEHCTBHS COOCTBEHHOIO H3-
JyyeHUs] NJaHeT Ha XHMHUYeCKHe 3JIeMeHTH (NpH omnpele-
JJeHHO! BAaJIEHTHOCTH HOHOB) OyJeT 3aBHCETh OT BEJHUHWHDLL
mMarHuTHoro nojs 3emaH. [locrenHee, Kak M3BECTHO, MOXKET
3aMeTHO MEHATbCH W BO BPEeMeHH, H B npocrpancrBe. Ha-
IpHMep, HANpPSKEHHOCTb MAHMOJbLHOIO MArHHTHONO NOJfA
3eMJH NMOYTH BJBOe BO3pACTaeT NPH YAAJICHHH OT KBATO-
pa k nmonawcaM. IToaromy npu u3MeHeHHH reorpaduyeckoil
IUYPOTH MOXKeT NPOUCXOAHTb He TOJbKO H3MeHeHHe 3ddex-
THBHOCTH BJIHSIHHSA IUIaHETH Ha COOTBETCTBYIOLIHE XHMHUe-
CKHe 3JIeMEHTH, HO M BooOlle CMeHa ympasasiouero Hebec-
Horo tena. Tak, HanpuMmep, y KaJHA NIPH mepexoje OT HH3-
KHX HIHPOT K BHICOKHM H, CJeOBATE/]bHO, yBEJHYEHUH pe-
30HaHCHOH dYacToThl KY® ochoBHas ynpaBaswollas mnJjaHerta
Mepkypuii MoxkeT ObiTb 3aMeHeHa Ha YYThb MelbLIyl0 IO
pa3mepam — Ilayrou. ¥ kanbnusa, Haobopor, npH cMmelle-
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HHH K I0XKHbBIM HIuporaM [layton 3amensiercs MepkypHem
(cM. Tabnuuy). IlogoGHast nmepepaua ynpapieHHs MOOKeT
TIPOHCXOAMTH B IIpedesax KaXXAOH mnapsl NJaHeT, 'HMe-
jomiux 6au3KHe pasMepsl (cM. pHc. 2).

3aBHCHMOCTbIO PE30HAHCHOH 4aCTOThl OHOJIOrHUYeCKH ak-
‘THBHBIX 3/€MEHTOB OT WHPOTHl MECTHOCTH MOXHO 00bscC-
HHTb MHOTHe 1IOKa He BROJIHe mnoHATHhie ¢denomens. Ha-
NMpUMep, pazjiHuHe TeMIIEpaMeHTOB H HeKOTOpbiX ¢H3HONO-
THYECKHX MapaMeTpoB Y I0XKHBIX H CeBepHBIX Hapoaos, ce-
30HHBIE MHUTpalHd NTHI ¥ pui0 CO 3HAYUTENbHBIM HU3MEHe-
HHeM WHPOTH. CTaHOBHTCA MOHATHLIM H TaKOH (axt, 4TO
MpH pe3Koil CMeHe LUHPOTHI MHOTUM MyTellleCTBEeHHHKAM
rpebyercst 6osee raybokas W AJHTeNbHAS ajanTtaius, yem
npH u3MeHeHud jonarorbl. [Ipm 3rom He Bce reHoTHNH Ha
3emae cnocoOHB! K 3TOH 1IMpPOTHOH agantau#Hd. Hekoropbie
BHAbI XKHBOTHBIX M HAaCeKOMbIX NMOrH6aloT npH 3Ha4YHTEb-
HOM TepeMellleHHH HX C lora Ha cesep HJIH C CeBepa Ha
I0T. -

BpemeHnHbie sapHanHH MAarHUTHOrO MOJAs 3eMJH TakXke
NPHBOAAT K H3IMEHEHHAM Pe3OHAHCHBIX YCJIOBHH H, CJeioBa-
TeJbHO, COCTOSHUA OHOJIOTHYECKHX CHCTeM. YXyAlleHue ca-
MOUYBCTBHS HEKOTODHIX JOjAell B JHH C HeOJaronpHATHOH
reopusryeckofi o6cTaHOBKOH MoKeT ObiTb 00YCJOBJEHO
3HAYMTEJbHHM paccor,1aCosaHHeM KOCMOH3OTOMHLIX CBA3EH
NpH pe3KHX XAOTHYECKHX W3MEHEHHAX TreOMarHuTHOro no-
Jisg, HallpuMep, BO BpeMs MardHuTHHIX Oypb.

CorsacHo H3J10XKEHHLIM Bbillle NpexcTasgeHHAM 3KCTpa-
CeHCOpHbIe CMOCOGHOCTH ueyioBeka ompejeasiiorcs JAMP-
B3aHMOJEACTBHEM XHUMHYECKHX 3/1€ MEHTOB €ro Tesa C sHell-
HHAMH 3JEKTPOMarHHTHHIMU noasiMu. CjaenoBaTebHO, €CJH
yeJioBeK — 3T0 npHpoaHuft HAMP-cnekrpomerp, TO 30-
peKTHBHOCTb 3IKCTPACEHCOPHOrO BOCIHPHUATHA C YYETOM H3-
MeHeHU#l MarHuTHOrO mo.qs 3eM.au Oyxer 3aBHceTb OT reo-
rpadpHYecKuX KOOPAHHAT MECTHOCTH, BPeMEeHH CYTOK, roja
H T. 1.

3aBHCUMOCTb Ppe30HAHCHOH# 4YacTOThi sjAep OHOJOrM-
YeCKH BaXXHEIX XHMHYECKHX 3.J1eMEHTOB OT BHEIUHero mar-
HUTHOrO 1NO0JIA yKa3biBaeT #Ha BO3MOMHOCTb HCNOJb30BaHUSA
NOCTOSIHHBIX MATHHTHBIX MOJ1eH 1.5 peryJHpOBaHHA (PH3HO-
JIOTHYECKOr0 H NMCHXHYECKOro COCTOAHUH 4YesoBeKa. Bo Bcem
MHpe cefiyac HUTEHCUBHO MPOBOIATCHA MHOTOUHCJTEHHBIE IKC-
NepHMEHTbl N0 HCCJACJOBAHHIO BJAHAHHA MAarHHTHOro IM0JiS
Ha pa3JiduHbie Guosoruueckue ob6bexkTol. Hakonnen orpom-
Held (paKkTHYECKHH MaTepHaJ, OIHAKO 3344aCTYy0 MHOTHE
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3KCIepHUMEHTa/IbHbiE NaHHBIE [IPOTHBOPEUHBHI, HE BOCHPO-
H3BOAATCA H HHOTAA naxe OOBABAAIOTCA MCEBAOHAYYHLIMH.

OT4acTy 3TO NMPOHCXOZHT MOTOMY, UTO 3KCNEPHMEHTH
10 H3yYeHHIO BJHAHWUA MarHUTHOrO MOJAs Ha OHOOGBEKTHI
JI0 CHX NOPp HOCAT Cyry0o INpOH3BOJBHBIA Xapakrep, INO-
CKOMbKY BHI6Op nHapaMeTpoB MAarHUTHOTrO NOJIA HE onupaer-
Ccf Ha (PU3HYECKHe ¥ XHMHYeCKHe 3aKOHOMEpDHOCTH, CBA3aH-
Hblé ¢ HHAMBHAYaJbHbHIMH OCOOEHHOCTSMH HCCJEXyeMOro
o6vekTa. HekoToprie M3 3THX 0OcCoGeHHOCTeHl OGYC/OBJ/EHB
lapaMerpaMy MarHMTHHIX pesoHaHcos (IMP, IIIP), ko-
TOpble 3aBHCAT KAaK OT MMKpPOCBOHCTB BellleCTBa, TaK M OT
MaKpOXapaKTepHUCTHK u3yuaeMoro obbekra. B 3TOoM CMHIC-
Je no60# o0beKkT (KHBOH H HEXKHBOH) HMeeT CBOH cobcCT-
BEHHBLIH «roJioc», C MMOMONILIO KOTOPOrO OH OTKJAHKAETCH Ha
BHellHee Bo3pelcTBHe. Kak yXKe MNOAYepKUBAJOCH BbhilUe,
HaHboJiee «3BOHKHIA» OTKAHK OOBEKTa HA BO3NEHCTBHE Mar-
HHTHOro noJisi 0yJer BO3MOXKeH IpH pe3oHaHCHOM 3ddek-
Te, T. €. TIPH CONJMACOBAaHHM NaPpaMeTpOB MATHHTHOrO NoJs
C XapaKTepHCTHKaMH COOCTBEHHOTO <«roJoca» oO6bexra.

J10 06CTOATENBCTBO MOKA TMOYTH He YYHTHIBAETCH INpH
HCCIeAOBAHHAX BJIHAHHA MAarHHTHOro nojss Ha O6HooObek-
TH, YTO, BUAHMO, H O0YC/AOBJIMB2eT NPOTHBOPEYHBOCTh MHO-
ruX 6HOMAarHHUTHBIX pe3y/bTaTOB. TeM He MeHee celfuac yxe
€CTh JOCTATOYHO HajeXHbIe OCHOBaHHA yTBepXAaTb, YTO
npounecchl XH3HeJeATEJbHOCTH OPraHH3MOB CYUIECTBEHHO
3aBHCAT OT BENHUYHHBI BHellIHer0o MarHUTHOTO TOJIA.

He ¢ s1ofi sH 3aBHCHMOCTBIO CBSI3aHBl TaK Has3bisae-
Mble reolaToreHHoie 30HbI, KOTOpbie H3/1aBHa H3BECTHH Kak
BpelHble 1/ 370pPOBbA JloAefl H XKHBOTHBIX?

Cpoeo6pasHofi reomaroreHHofi 30HOH MOXKHO MpEACTaB-
JISITb KOCMHYECKOe MPOCTPAHCTBO, ITOCKOJbKY IeOMarHHTHOE
1oJie CyUIeCTBEHHO H3MEHsieTcss MNpU YAaJeHHH OT 3eMJH.
I'eonarorenHbie 30HB 8 KocMoce Moryr cneuH¢pHuecKuM
o6pa3oM OTpaxaTbCsi Ha CAMOYYBCTBHH KocMoHaBtos. [lo-
BHAHMOMY, OAHHM H3 myTeli MOBHIUEHHS XOMQPOPTHOCTH
OKpyXaloweifi o6CTaHOBKM AJii KOCMOHAaBTOB MOKeT ObITb
CO3/1aHHe Ha KOCMHUYeCKHX Kopabjsix cHCTeM, HMHTHpPY-
IOLHX MATHHTHOE MoJle 3eMJIH He TOJbKO MO HAaNpsiXkKeH-
HOCTH, HO H 110 APDYTHM (PH3HYECKHM napaMeTpam (4acro-
T€, HallpaBJeHHIO, BHAY H (opMe BapHauHi u np.).

C yuyerom 3aBHCHMocTH yacToThl AIMP oT HanpsKeHHO-
CTH MAarHUTHOrO MoJsi CTaHOBHTCA 0oJiee MOHATHHIM H Clie-
uMdpHueckoe AeHCTBHE THNOMarHUTHOTO IPOCTPAHCTBA HA
Ovosornyeckue ob6bexth. IlpH pe3sKOM yMeHbLIEHHH Be.H-
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YHHBl BHEIIHEr0 MarHHTHOTO MOJA B JKHBBIX OpPraHHaMmax, B
YaCTHOCTH, B Ye/lOBeyeCKOM OpraHu3Me NPOHCXOAST pasHo-
o0pasHbie (H3HONOTHYECKHEe M IICHXHYECKHE H3MEHeHHS.
Tak, HaxoXneHHe B KaMepe B COCTOSIHHH riiyGOKO# Maraur-
Ho#t u3osAuuy (1o 10~° OT BesHYMHBI HANDPAIKEHHOCTH 3EM-
HOr0 MAarHMTHOIO NOMf) TPHBOAHT K BAXKHLIM H3MEHEHHAM
B ICHXHKE 4eJIOBEKa: y Hero BO3HHKAlOT HOoBhle, HeOObIUHEIe
o6pasbl, NpHXOJAT HeCTaHAapTHbie HAeH u T. m. Beposr-
HO, Ha 3TOM INIYTH CJeAyeT HCKaTb BO3IMOMKHOCTH Jle4eHHs:
MHOI'MX IICHXHYeCKUX 3aboneBanui. '

Ot Hanpsi)KeHHOCTH BHELIHEro MATHWTHOrG TOJS MOXKeT
3aBHCeTb TaKKe JeyveOHas 3¢pdexkTHBHOCTH Urnopedexrco-
Tepanuy. [lpuuem 3aBucHMOCTb 3Ta, NO-BHAHMOMY, HOJIK-
Ha ObiTh CJOXKHOH H HEOJHO3HAauHOH, NIOCKOJBKY Nepefaua
HEPBHBIX HMNYJbCOB HOHAMH KajabLUS KOHTPO/JAHPYETCS
cpa3y aBymsa nnaHeraMu: Mepkypuem u: IlaytoHoM (cM.
tabauny). - -

HckyccTseHHble MarMHTHBIE TOJISE cefiyac JOCTATOYHO aK-
THBHO HCIIONb3YIOTCA He TOJBKO B HaYYHHIX HCCJeIOBaHHAX,
HO. H B NPAaKTHYECKHX MeTojax JeueHHs. B MexuuuHe BO3-
HHK flaXke ClenHaJbHboit pasgen — MarHarorepanus. Ho u
3nech JgeueOHbll 3¢dexT HecTabuneH, MarHUTHOE IOJe Jie-
YHT He BCeX H He Bcerja. DHTb MoXeT, Bce f1€Ji0. B TOM,
4YTO MAaTCHHTHOe moJie, Kak H Jioboe JjeyebHoe CpeaACTBo,
CleiyeT NPHMEHATb C YyYeTOM pe3OHaHCHOro BO3JefcTBUA
HebeCcHHIX TeJ Ha OHOJIOTHYEeCKH aKTHBHbIE 3JIeMEHTHI.
B 3TOM OTHOWIEHHH MeAHKAaM .OHATb MOryT 3dPeKTHBHO
IOMOYb ACTPOHOMBI H OHOXMMHKH B COi0O3€ C acTpPOJOramu.
Heo6xoauMo TOJbKO OTOGPOCHTHL H3JIHMIUHIOI OPTOAQKCAJb-
HOCTb H KPDHTHYECKH, MO-HAYYHOMY MOAOHUTH K HCIIOJIb30BA-
HHI0O B MAarHUTOTEpPANeBTHYECKOH NPaKTHKe JOCTHXKEHUH
actposorud H OHopuTMOJIOrMH. Begp npu 370M HEe HYXKHO
HUKAKUX MaTepHaJbHBIX 3aTpaT, a rJaBHoe, 4yTe B Jio6oM
CJlyyae BHIMIDBbIBAeT HayKa M uejOBex.

Bor x KakHM HHTEpeCHBIM CJA€ICTBHSIM INDPHUBOAHT IIPO-
CTasi Ha BUJ 3aBHCHMOCTb DPE30OHAHCHOH YaCTOTH MAarHHTO-
AKTHBHOTO H30TONAa OT HANPSMKEHHOCTH MOCTOSTHHOro Mar-
HUTHOro mnoJisi. XOpouio 3HAKOMAas BCAKOMY ¢H3HKY, OHa
JIOJIXKHA CTaThb «CBOEH» H /ISl CNEeNHaJHCTOB MHOTHX APY-
rux obsacte#t. Xouercssi BepPHTh, YTO 3T0 cOamXeHHe He 3a
ropami.
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HEMHOTO O bHOJIOKALHH

Mgl yxe ToBOpHIH O TOM, 4TO /1060 pE30OHAHCHBIH HH-
¢opMayHOHHEIH OOMeH MeXJy HABYMA CHCTEMAMH MOXKeT
OCYMEeCTB/IATbCH uUepe3 MHOrOYpPOBHEBYIO CTPYKTYPHYIO Op-
raHU3allvio CHCTeM C HepapXHed yposHeH OT KBapKo-Jel-
TOHHOTO A0 MeHTaabHoro. HarjasgHeiM npumepom Takoro
oOMeHa fBAAETCA HU3BeCTHbi# MHOrUM 3 deKT OHONOKaLuHH.
SIsneHne GHONOKALHH YeJOBEKOM pa3JIHYHHIX OOBEKTOB
clefyeT paccMaTpHBaTbh KaK YacCTHHH cjaydyalt MHOroypos-
HEBOT0 PEe30HAHCHOr0 B3aWMOJXEHCTBHS €ro C XKUBBIMH M He-

YKUBbIMH 00DbeKTaMH.

| JI1060it OODBEKT HMeeT CBOH «roJioc», T. €. ABJSAETCH HC-
TOUHHKOM H3/JIy4YeHHSI «HEBHAHMOro CBeTa» H «HeC/blliH-
MOro 3BYKa», KOTOpbie BO3HHKAIOT KaK De3yJbTaT B3aHMO-
HeACTBHA - OOBEKTa C aKyCTO3JIEKTPOMArHHTHBIM KOHTHHYY-
MoM Gxocdepni. Takum o6pa3omM BCAKHH o0beKT dopMupyeT
BOKpYyr cebs cBoO#i COOCTBEHHBIH, HEBHAHMBIH W HeECJbIIUH-
Mbih 006pa3 (daHTOM). B 3aBHCHUMOCTH OT pa3sHTHS TeX
HJH HHBIX YYBCTB Ha pasHbIX CTPYKTYPHBIX YPOBHAX 4eJo-
BEeK MOXET OTKJHKATbCH Ha (aHTOMbl JKHUBBIX H HeXHBHIX
o6bexkToB. Ilpn 3TOM OH ROMKEH «HACTPOMTbCA» Ha OOBEKT
NOHCKA, ajalTHPYs COOTBeTCTBYIOUIHM 06pa3oM CBOKIO MHO-
rOypPOBHeBYI0 CEHCOpHYI CTPYKTypy. Has 3ddexkruBHOH
HAacTpOHKH eMy Heo6Xonumo uMMeTh o0pa3 Toro o0beKTa,
KOTOpbifi OH Huler. B KavecrBe mpuMepa TakoH HacTpOHKH
¢ moMoulbio o6pasa MOXKHO TNPHBECTH 3HAKOMOe MHOTHM
rpubuukaM HabJloleHHe: TpyaHee BCero HAaHTH MepBbIH
rpub, a Koraa xorsl Obl oAuH T'PHO JEeXHT B KOp3HHe, IIO-
HCKHM HAYT ropasjo ycneliHee.

ChenoBate/ibHO, 4ejIOBEKAa MOXKHO paCCManHBaTb Kak
LIHPOKOTIONIOCHBI MOJIHPE30OHAHCHBI CIIeKTPOMETp, B KOTO-
pOM CpelH MNPOYMX HA CBOHX YDOBHAAX MOFYyT pabotaTh H
MarHHTHHIe pe3oHaHCH, Hanpumep, HMP OGxosnoruueckH
BaXXHHIX 3JIEMEHTOB B 3¢MHOM MAarHHTHOM MoOJje.

Corexyer OTMeTHTB, UTO HE TOJBKO uesoBeK crocoleH
K Ovonokaunu. MHoOrve XKHBOTHBIe, HAaceKOMbie, NTHUbL H
puibp 06s1aaal0T COCOOHOCTBIO 0e30lIHO0YHO onpeaessTh
pasnHyHble o6bekTol. HanpuMep, HeKOTOpble HaCeKOMble
MOFyT fajKe Ce/JeKTHBHO YyBCTBOBaTh T€ HJH HHLIE XUMH-
yeckHe 3JeMeHTHl. (ITH sBJeHUs NMOApPo6HO H BeCbMa HO-
nyasipuo paccmorpennl s kuure CumakoBa 10. A. «)Kusbie
fnpubopLI»).

Yro xe tawoe Ouosoxkauusa? SBiende OHOJIOKaUHKH
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(paHbIe ee Ha3biBaJW eule JIO30XOJACTBOM, BOJOHCKATE.1b-
CTBOM, pYAO3HATCTBOM, XKe3JOHOCHTE,IbCTBOM, OGHO(H3HYe-
CKHM 3dexToM) H3BECTHO YesoBeYeCTBY C He3anaMATHbIX
BpeMeH. C NOMOULIBIO PA3/IBOEHHOH BETKH HJH JO03B JIOAH
M3llasHa HCKaJM (M WHIYT A0 CHMX NOP) BOAY, KapcTosble
o6pa3oBaHusi, 3aJeXH pynab, HedTb, NMoA3eMHbBIE KOMMYHH-
KaluHH, TpewHHel 4 np. Cefiyac B 6HOJIOKaIlHOHHOM MeTOje
yauie BCero HCHOJib3yeTCs MeTajJiMuecKkas paMka B Qopme
Oykpbr «I'» uan «[I». I'1y6una pacno3HapaHds NOX3eMHBIX
O06BEKTOB € INIOMOLLLI0 T3aKOH DaMKH MOXET AOCTUraTbhb CO-
TéH MeTpoB. Pamka, Haxoaduascd B pykKax ofepatopa,
CBOHM I[OBOPOTOM KakK Obl CHrHaJ H3HpYyeT O NpHO.IHXKEHHU
K HCKOMHM OOBEKTaM.

B nocaexHee BpeMs mpuMeHeHHe ﬁuonoxauuonuoro Me-
TOJAa 3HauuTeabHO pacumpuiocs. Cefivac ¢ MOMOHIbIO paM-
KH 3KCTpaCeHChbl MOTYT H3MepHTb «6uOMmOJe» yesoBeKa, No-
CTaBHTb JUarHo3 safo.eBaHud U T. . B0O3MOXHO, BOKpyT
3TOFO ellle MHOrO HEHAay4YHOro, jaXKe NiapJjaTaHcTBa, OJHA-
KO CaMO siBJeHHe OHOJOKALHH CYyUIeCTByeT AOCTOBEPHO H
ero HeJjb3si HTHOPHPOBATb B COBPEMEHHOW Hayke.

B ofuwem cayuae nop OGuoJsioKamHedl IOHUMAKOT CBOEOOD-
pasHbil ¢moco0 HHAHKAIMH pasJHYHbBIX OODBEeKTOB, HAXOAA-
LIMXCH BHE YYyBCTBEHHOrO BOCHpPHATHA. BaXHeHIuMH CBOM-
CTBaMu OHONMOKAUHH SBJASIOTCA CJAeYIOLIHe: BO-NEePBbIX,
CIOCOOHOCTH K Hell oOHapyKHBaeT JaJieKO He KaXAbld ye-
JIOBEK, BO-BTODbBIX, YYBCTBHUTEJbHOCTH ONEpaTopa K OHOJO-
KanHoHHOMY 3¢ (eKTy HemoCTOsiHHa, OHA 3aBHCHT OT MHO-
FHX BHYTPEHHHX H BHEWHHX ¢pakropos. Buaumo, HMeHHO
3TH CBOHCTBA BH3LIBAJM paHblle H BbLI3BIBAIOT TeNepb Tro-
pfYHe CIOpbl OTHOCHTEJNBHO CaMoOro sABJAeHHA OHOMOKa-
LMY,

ITockonbky He KaXJbi#i uyesoBeK crnocobeH K OHoMOKa-
LMK, TO B APEeBHHe W CpeJHHe BEKa JIO30XOJACTBO YacCTO CBS-
3BIBA/IOCh C JAbSBOJBLCKOHR cuisioft, ¢ cataHofi. [lepsoe mpo-
fIBJIeHHe HayYHOro MOAXOAa K JO30HCKATEJIbCTBY OTHOCHT-
ca Kk XVII B.,, xorna Hemenxkue MoHaxu [. Illlort #
A. Kupxep Bnepsble BHCKa3aJad 3ApABYI0 MBICJb O TOM,
YTO ABHXKEHHE NAJOYKH B pyKax J030X0J4ua CBA3aHO C €ro
Gecco3HaTebHBIMH MBIICYHBIMY aBuXeHuaMu. [lombiTka
cBfzaTh ABjeiine OHosoxkauuu ¢ (H3UKOH Obina cpesaHa B
1693 r. ab6atom BannieMOHOM, KOTOPBIH CTpEMHJCH HOKa-
3aTh, YTO BpailleHHe JIO3H MOXKHO OOBACHHTb SBJCHAAMU
MarHeTH3Ma M 3JIGKTpHYeCTBa.

Bce mocjeaylomue MHOTOYHCJEHHBIE MONBITKH HAyyHOro
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NoAX04a K OHOJIOKAUHH TaK M HE NpPHBEJH K MNOJIOXHTeNb-
HOMY pesyabtaTty. [lo cux mop He ypanocs xors Gu B 06-
INHX uYeprax HaMeTHTb VYIOBJETBOPHTENbHOE OObACHEHHE.
Has moboro ¢usHka (A2 H He TOAbKO HIWKA) AOJKHO
6LiTh YAMBHUTEJNLHO H HENOHATHO, noYemMy B KoHue XX me-
Ka elle ie packpniTa TaiiHa BpalleHHs B PYKax ueJOoBeKa
KaKoH-TO HPOCTOH poOryjabku uad pamku. [laKe Ha camy
ne1ecoo0pa3HOCTh H3YueHHd OHONOKAUMH B Halle BpeMs
NPOJOJIKAIOT CYLIecTBOBATb NPOTHBONOJOMKHLIE B3FJSAHI.
Hexkoropuie cudTaior, YT0 AaJbHEHIIHE HAayyHble HCCJENO-
BaMHsl B 3TOH 00JacTH HelenecooOpa3Hbl, MOCKOJBKY 6HO-
JOKAIHA He MOXeT KOHKYDHPOBATb C Ha/e’KHbHIMH H BeCh-
Ma COBepIIeHHbIMH COBpPeMeHHbLIMH reo(pH3HYECKHMH MeTo-
namd. OAHaKO H3BECTHO, UTO HCTOUHHMKH BOAB MOXKHO HC-
KaTb H Te€M M ApPYrHM METOAOM, HO B OTJiHuUHe OT reodHsu-
YeCKOro Merod OHOJOKaliHH MO3BOJIfET HAaXONHTh HMEHHO
NpYrogHylo ajs nures Boay. Kpome rtoro, Guonoxauus or-
paxaer sBJjeHHe 0ojee IIHPOKOe, YyeM NPOCTOH NOHCK TeX
nnn HHBX obbexktoB. IloaTtomy Hean3s npeHebperath Temu
YHHIKAJAbHBIMH CBOHWCTBAMH 4eJOBEKa, KOTOpPLe NpOSBJAIOT-
ca B apPpexre GHOMOKANHH. '

B HacToflliee .BpeMsl CYLIECTBYeT MHOXXECTBO THIIOTE3,
O0bACHAIOUHX OHOMOKALHIO, B YACTHOCTH pE30HAHCHAs TH-
nortesa, ocHoBaHHass Ha 3ddexre AMP. HMpuesa Bo3moXHOH
ceA3n Guosokaunn ¢ JIMP .6ni1a Bnepenie BbiCKazaHa B
1962 r. ¢panuyscium ¢usHkom HM. Poxkapom. Ou paccyxk-
AaJ cjaefviolHM oO6pasoM: 4eJOBEK MOCTOSIHHO HAaXOMHTCS
B MarH{TIIOM NOJe 3€MJH, BeJAHYHHA KOTOPOTO Ha HpOTH-
JKEHHH CVLIeCTBOBAHHS Ye/0BE4YeCTBA MNOYTH HEH3MEeHHa,
Mpi nanuyuu BHEUIHEro NHEpEMEHNIOro MArHUTHOrO MOAfA B
TeJie YesioBeKa MOXKeT BO3HHKHYTb JIMP, xotopu#t M naer
HMAYJHbC, «3aNMYyCKAOMKHKE» OHOMOKALHOHHYIO peakilHio (No-
BopoT pamkd). Ho nepemMenHoe marnutTHoe mnose Ha 3em.e
CyniecTByeT MOBCIOAY H Bcerja. YeoBeK NOCTOSIHHO HaXo-
AHTCA B YCJOBHSIX €CTECTBEHHOrO 3JEKTPOMAarHutHoro ¢o-
Ha WHPOKOro ‘axanasoda 4vacroT. Iloaromy no.aupesonauc-
Hblii CHEKTDOMETp 4eJiOBEKa, B TOM uyHCje Ha ocHose SIMP.
paboraer HempepbLIBHO H B MOMEHT BXOXK/IEHilst B KOHTAKT C
¢danTOMOM OOBeKTa BO3HHKAET OTKAHK B BHIe OHOJOKALH-
OHHOH peaKi HH.

A kak ke ObiTb ¢ paMxoi? Kak oua tpauchopMHpyeT
OTKJIHK Y€JIOBEKA B CBOHX JBHIKeHHAX? OHHM H3 T1aBHBLIX
NOCTHIKEHUH TIOCJEeAHHX JleT B H3yYeHUH OHOJOKAUHN HAB-
JAETCA NPeAnoJiosKeHHe O TOM, 4TO 00bexKT MOHCKa 1eHCT-
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ByeT. HEe Ha caMy paMKy, a Ha Opranu3M uelOBeKa-omepa-
Topa. PaMKa B pykax oneparopa Hrpaer poJb CTpPeJKH
npubopa (cnexTpoMeTrpa), HHIHKATOpa, TpaHCHOPMHPY-
 IOILETO 3KCTPACEHCOPHBbE OLUYIIEHHA B YyBCTBEHHOE BOC-
IipusiTye.

Kak yejoBek MOXeT BOCHPHHHMAaTb BO3leiicTBHE 06b-
€KTa, Haxoisllerocs BHe 30HbH YYBCTBEHHOTO OULYILEHUA?
Mp nonaraem, yTo OTKJHK OpraHH3Ma Ha BXOXjeHUE B
KOHUTAKT ¢ (aHTOMaAMM pPa3aHUYHBIX OOBLEKTOB NPOHCXOAHT
Ha pasHHX CTPYKTYPHHX YPOBHAX, B TOM YHCJEe Ha aTOM-
HO-MOJIEKYJIApHOM, OHOXHMHYECKOM, (H3HOJIOTHYECKOM H
APYTHX € ydacTHeM OHOJOTHUECKH BaXXHBIX XHMHUYECKHX
saaemenTos. Hanpumep, npun SIMP-psaumopeificTBun 3sn€k-
TPOMAardHTHOrO CHrHajia OT MCKOMOro o0bexTa C MarHHToO-
AKTHBIHIMH H30TONAaMH B OpraHH3Me YeJOBeKa NpPOHCXOXAT
H3MEHEHHS B OHOXHMHYECKHX peakuHsX, 4YT0 NPHBOJHT K
COOTBETCTBYIOMIHM H3MEHeHHAM ero (H3HOJNOTHYECKOro, H
IICHXHYEeCcKOro coctosiHusd. OnbiTHHE OnepaTopel MOTyT OILY-
ILaTh 3TOT OTK/HK OpraHHiMa H 6e3 IOMOILH paMKH.

Josi o6bsiICHeHHs BpallleHHS PaMKH NPUBJEKAIOT HEKOo-
TOpHE NMOHATHA H3 NCHXOJOIHH, HalpHMeD HAEGOMOTOPHEII
aKkT H yCTaHOBKa - (Hacrpofika). MineoMoTOpHHMH Ha3HBAWOT
TaKHe ABHXEHHS, KOTOpHE BHI3HIBAalOTCH Gecco3naTeabHON
peaxuHe#l Ha ORHO JHIL MHCJEHHOE NpejcTasienne o ABH-
XenuH. Ilog HIEOMOTODHBIM aKTOM NOHHMAlOT He TOMBKO
COOCTBEHHO OBHKEHHEe, HO M HAllpsXeHHe MBI H NpocTo
nepeaavyy HepBHHX HMIYJbCOB 3THM MHLIIINAM HPH MHICJEH-
HOM IIPeACTAaBJEHHH O JABHXXeHHH. YCTAaHOBKa B ICHX0JO-
THH — 3TO IOTOBHOCTb Y€JIOBEKA K ONpejAeeHHOH aKTHB-
HOCTH, K pPEaKkuHH Ha CTHMYJ HJH cutyailnio. PHKCHpOBaH-
Hble YCTAaHOBKH MOIYyT OblThb 0ecco3HaTeNbHON CTyNeHblo
peryJasauuy NoBeLeHHUS.

Taxkum o6pasoM, pu3HONOrHUECKHE H MCHXHUECKHe H3-
MEHEeHHs, NpOHCXOoAsAllHe NMOA nefictBHeM HHGPOPMALHOHHO-
ro CHrHaja o0bexTa, HOJCO3HATEJLHO BHI3HIBAIOT Y YejJoBe-
Ka pPa3BHTHE MNPHTOPMOMEHHOrO HAEOMOTOPHOrO aKra co-
ri1acHo BHpa6OTaHHOH (HMKCHPOBaHHOH YCTaHOBKE H IO-
BOpOoT paMkH. Kak BHAHM, B 3TOM (peHOMEHE HET HHUero
MHCTHYECKOro. BajkHO NOHATE TONBKO, Kak pe30HaHCHLIN
OTKJIHK B OpraHH3Me Ha BosjeficTBHe 00GbeKTa crnocobeH
IPEBECTH K ABHXKEHHIO MBILII PYK H COOTBETCTBEHHO K MO-
BOpPOTY PaMKH.

Ilogo6HO TOMY Kak MarmueckHe BelleCTBa, COAepXa-
LHe MarHHTOAKTHBHBie H30TONH, BHCTYHAIOT B POJIH 3JIEK-
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TPOMAarHHTHBIX PeTPAaHCAATOPOB HJH YCHJHTENEH 3]eKTpo-
MarHMTHOrO H3JyuYeHHs OKpYXKAIoWled CpeiH, Tak H NpH
6HONOKAUHNH Kakoro-a1ubo 006bekTa MOKHO NOBHICHTb UYB-
CTBUTEJBHOCTb, HCHO/Nb3YA «YCHJAHTENb» CHrHanOB OT OOb-
€KTa, NMpeicTaBsAWHil co0off BelleCTBEHHH H CTPYKTYp-
Hbiil 00pa3 HCKoMoro oGmexkra. Hanpumep, npH Guosoka-
({HK 30JI0T2 B 3€MHONl KOpe B KayeCTBe <«YCHJHTEeNdA» HC-
NoJb3YIOT KyCOYeK 30JI0Ta, NPH MOHCKe H3YMPYNOB — KpH-
CTaJn H3YMpYJHa.

YuHTHBasE 3aBHCHMOCTH 4actoThl SIMP or BeaHUYHHH
MOCTOAHHOIO MAarHUTHOrO NOJIA, CAeAyeT NMpeAnosioKHTh, UTO
OnonokauHoHHH# 3ddexr, caasannnii ¢ JJMP, 6yner 3aBu-
ceTh OT BeJIHUYMHBI [EOMArHHTHOLO HOAA H ero BapHalHi.
OJHaKO MHOrOYHC/JEHHBle HCC/efoBaHHA OHOJOKALHOHHOIO
ac¢deKTa NMokKa He AT JOCTATOUHHX OCHOBAHHH YCTaHO-
BHTb NPSMYIO CBfI3b M@X1y M3MeHeHHEeM reoMarHHTHOro no-
A3 u O6nonokauuoHHuM 3pdextoM. O KOCBEHHOH CBA3H
MOXKHO CYAHTb HO KaHHBIM Kopu(es OTe4ecTBEHHOH O6HO-
qdokauun H. H. CoueBanHoBa: O6HOMOKAHHOHHBIA 3(Q¢dexT
pa3/inyen B pa3HbIX reorpauyeckKHX TOUKax H HMeer  XO-
pOLIO BbipaMKeHHHe CYTOUHBI H Ce30HHHH pHTMB. [lpH
3TOM COBEpPLUIEHHO HeoO0s3aTe/ibHO CYlEeCTBOBaHHE YETKOH
KOppeNnsuHH MeXAYy BapHallHAMH GHOMOKAUHOHHOro 3ddex-
Ta H TM'€OMAarHHTHOrO MOJsA, MOCKOJbKY Ha OHOJOKAUHOHHH i
3¢ eKT OKashiBaer BJHAHHE MHOXECTBO JIPYrHX BHELIHHX
tdhakTopoB. A ecqu ydecTb eule H BHYTPEHHee COCTOSHHE
yeJOBeKa-oneparopa, TO CTAHOBUTCA MOHATHOH cnabas Boc-
NMPOH3BOAHMOCT OHOJIOKAIHOHHOrO 3(p(PeKTa, PaBHO Kak
{l IPYrHX 3KCTpPaceHCOpHHX aBJeHHi. Tak:xke He OH.IO ycTa-
HOBJIEHO KOppeasuHH OHOJOKAaNHOHHOrO 3¢@gexra ¢ AaH-
HbIMH H3MEHeHHH pacnpocTpaHeHHs 3JEKTPOMAarHHTHOrO H3-
JAYUeHHA B LIMPOKOM [Hama3oHe uacror. Ho H 3xech co-
BeplUIeHHO He 00s3aTebHO MMETh UETKO Bbipa’KeHHHEe KOp-
pendauny. Beab 4yBCTBHUTEIBHOCTh Omeparopa Kaxk IoJupe-
30HAHCHOrO CHeKTPOMeTpa 3aBHCHT He TOJbKO OT MHOXe-
CTBa BHeEMIHHX (PAKTOpPOB, HO H OT HCHXHYECKOro u ¢u3HoO-
JIOFHYeCcKoro ero cocrosHusi. Ilo3roMy 3KCTpaceHCOpHHIE
CiIoCOOHOCTH Ye10BeKa He €CTh BpPOXK/JAEHHble, HeH3MeHHhe
ero Kavecrsa. OHM JOJIXKHbl ONpejedsaTbCcss MECTOM H o0pa-
30M XKH3HH YeJOBeKa, €ro IUTaHHeM, HOBeJeHHEM, COUH-
aNbHBIM OKpYXKeHHEM, BpeMeHeM CyTOK, rojga u T. A.

JaKOHUHTb ITH KpaTKHE pPasMbIULICHHA O OHOJOKAILHH
X0TeJoCh OH ¢ HajexXao#, 4YTO HallH npexcranjedHHs 00
3TOM (peHOMEeHe CMOIVT HHHUIHHPOBATh BHHMaHHE HIHPOKOIO
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Kpyra HCCJAefoBaTe/eil K TeM MNOrpaHH4YHLIM obaacTam #
CTHIKAM HayK, rae cjefyeT HCKAThb OTKPHITHA HOBBLIX fB.1e-
HHH, MO3BOJSIOUIHX Tay0xe NOHATe YHHKaJ/bHbie CBOHCT-
B4, NpHCYLIiie 4e/I0BEYECKOH npHpose.

KOCMHUYECKOE YIIPABJEHHE
MMCHXUKOH HEJIOBEKA

@®H3uyeCKoe COCTOSIHHe 4esioBexa Iayb6oKo B321IMOCBA34-
HO ¢ ero ncuxHkoii. V3pecTHoe BHIpakeHHe «B 370POBOM
TeJe — 310POBHIH AyX» HE COBCEM BePHO OTPaxKaeTr 3Ty 3a-
BucumocTs, HapepHo, Gojiee npaBuibto ObJIO G rOBOPHTD
06 o6paTHMOli B3aHMOCBA3H, MAHHAMHYECKOM paBHOBECHH
(Ryx==Ten0), B KOTOPOM NPHYHHHO-CJEACTBEHHbie CBA3H
HENpepHiBHO OCUHAAHDPYIOT KaK NO BeJHYHHE, Tak U 10, Ha-
npaBieHHIO.

- Ho B 3710ii n1uHamHueckoOil B34aHMOCBSi3H, HO-BHAHMOMY,
IICHXHKA BCe-TaKH HrpaeT BeAyI[yl0 pO.1b MO OTHOILEHHIO K
TeJly, KOTOpas NpOABJAAETCH B 3aKOHOMEPHOH COr/1acOBau-
HOCTH BC€X MHOIOYHCJEHHBIX YPOBHeH OpPraHu3auHH >XHBO-
ro: OT aTOMHO-MOJIEKYJAPHOro 10 MeHTaabHOro. laxke Bo3-
AeHCTBYSl Ha HUJKHHE CTPYKTYpHbie YDOBHH Opranusma,
MOXKHO OKa3blBaTb B/JHSIHHE Ha ero MCHXHYeCKOe COCTOsIHIe.
Ha 3ToM npuHnune, Hanpumep, OCHOBaHO [eHCTBHe 3ana-
XO0B, NCHXOTPONHHX rasoB, HH3KOYaCTOTHHIX (HH(PPa3BYKO-
BbIX) KOJeOaHui H APYrUX (QU3HKO-XHMHUECKHX HOCHTe. el
HHpOpMaLHIL.

IIpHopuTeTr NCHXHKH nepes TeAOM OTPaxXaercs H BO
MHOTHX AacCTpPOJIOTHYECKHX M MHCTHYECKHX MOCTPOEHHSX, B
KOTOPHIX Ba)>XHOe MECTO OTBOAHTCHA BOJ€ YesOBeKa, Cnocob-
HOR yHpaesATh TeaoMm H CyAbOo#. VinTepnperanns ropo-
CKONa 3a34aCTyl0 HAUMHAETCS € aHAJH3a BJAHAHUA ILJIAHET
H co3Be3juil Ha NCHXHYECKOE H IMOLHOHAJbHOE COCTOAHHE
4eJ0BeKa, H TOJbKO NOCJAEe 3TOro paccMarpHBaercs BJHA-
HHE HAa (u3Hueckoe Tejo. B xaGbane — apeBHeN MHCTHYE-
CKOH TpaJHLHH, OCHOBAHHOH Ha BO3MOXKHOCTH BOCXOXIE-
HHA CO3HAHHsI 4YeJOBeKa «K BbiclleMy colo3y ¢ borom», —
NpH3HaBajiacb B3aHMOCBA3b JeCATH 3Manauuii Dora, mpu-
CYUlHMX Kak 4e.10BeKy, Tak H Bcenennoi. Kab6baaucriue-
CKasi CXxeMa YIPaBJCHHA YeJOBEKOM — «JPeBO KH3HH» —
IpeACTaBsfeT HarAsAHYyI0 HJLIIOCTPAUHKIO B3aHMOCBA3H IL14-
HEeT C CO3HaHHeMm uenoBeka (puc. 1).

«YTO HaBepxy, TO H BHH3y», — TOBOPIJH [pPEBHHE €lH-
MEeTCKHE XKpelbl H HHAHACKHe GpaMuHH. ITOT OCHOBHOH
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Sttt
“APEBO MHU3HH™

Puc. 1. Ka66aaiicTHYeckas cxeMa KOCMHYECKOTO YhnpaB.JleHHa YeJiope—
koM (orcyrcTByer Ilayrton)

NPHHUHI CHMMETPHH MIpO34aHusl Obl,1 H OCHOBHLIM METO-
JOJIOTHUECKHM NPHHHHIIOM ZpeBHHX ydyeHuX. Mx mpeacras-
JIEHHS! O B3aHMOCBA3fX ye/oBeka 4 Bcenenuofi Obian ropas-
10 6oJiee YETKHMH H pa3HOCTODOHHHMH, YeM B COBpEMEH-
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” ]C PUCTAM SKUSHU s

‘Puc. 2, CoBpemenHan KabObanHcTHdeckasa cxeMa ¢BA3H mnaHer Co.-
HEeYHOR CHCTeMbl H Yes0OBeKa C

HOM eCTeCTBO3HAaHHH, HECMOTPA Ha ropasgo Goabluii 06b-
€M HalUHX 3HaHHH.

Cefiuac, kKoHeyHo, KabG0aNHCTHYECKHe CXeMbi MNpeACcTaB-
JAIOTCA HaM HaMBHHIMH H HeCoBepLUeHHbIMH, HOO OHH He
YUHTHIBAIOT BCeX H3BeCTHBIX IIJJaHeT H HX OKpYyIKeHHA
(cnyTHHKH, Koabua). Jloruueckn Gosee CcTpoilHOH, Ha Hall
B3rJasj, siBJafeTcA OOGBeMHas (pojekasgpuyeckas) cxema,
-OTpaxkamomasa s3awmojeficrene yejoseka H Conneunoi cu-
cremu (cm. puc. 2). B 3roii cxeMe («KpHCTalje JKH3HHY)
Hamu cefe MecTo BCe H3BeCTHnie MaHeTul CoJHeuHo# cu-
‘CTeMEl, H KpOMe TOro, 3 OOIIHX TeOMeTpHYECKHX coobpa-
JXXeHHi CHMMETpHH B Hell AONyCKAaeTcsi CYNleCTBOBaHHEe He-
M3BECTHOH TMOKa JeCATOH nJjaHeThl (He3anoJHeHHHH Yy3eJ
Ne 5 Ha puc. 2). Kak caexnyer Hu3 3TOH cXxeMH, pa3Mephl
HEH3BECTHOH IJaHeTH J0JKHL OHTh OGAH3KH K pasMmepam
Mapca, a ee opbGuta (WaHM uvacTb OpOMTH) MoOXKer OKLTh
pacrnosioXKeHa MEX[y NepBbIM HNOSICOM acTepOHAOB (MaJibiX
NJaHeT), KOTOPHA H caM NO HEKOTOPHIM IpeANosOXKeHnusaM
TpeacTaBageT co60i OCKOJAKH HeKOrja cyulecTBOBaBlIeH
necaToil mianerh, H opburoit IOnurepa. CooGiuenus 06
OTKPHTHH JecATON ITaHeThl ViKe HeOAHOKPATHO MNOABJIA-
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JHCb Ha CTPaHHUAX HalIHX HAyYHHIX H3AAHHH, HO, HE NoA-
TBepXKJeHHble APYTrHMH aCTPOHOMHUECKHMH HaONIONeHUAMH,.
OHHM TaK H OCTAKTCH M1k JIOOONBLITHHIM ACTPOHOMHUECKHM
Kypbe3oM. |

Mucruyeckuii Xxapaxkrtep acTpoJiOriieckHx H Ka66aau-
CTHYECKHX BO33DeHHH He NO3BOJAN 10 CHX HOP HCHOJAb3O-
BaTh HX B HayuyHHX, B YAaCTHOCTH HCHXOJOTHUYECKHX, HCCJe-
AoBaHuaXx. Peun HueT OTHIOAR He O CHHTE3€ MHCTHKH H
HayKH, a Julip 06 yyeTe B HayuyilOM HOHCKE HEeKOTOphIX
ApeBHHX BO33peHHiH, u306aBJeHHHX OT MHCTHYECKOro HaJje--
Ta. XoTeJoch Obl HaneATbCs, YTO H3INOMEHHAs BHILIE THIIO-
T€3a BJAHSHHSA IJIAHET Ha XHMHUYECKHEe 3JeMEHThl MHpejacTa-
BHT NMCHXOJIOraM HEKOTOpbie OCHOBAHHSA AJISl yueTa B CBOHX
HCCAEAOBAHMAX  acTpPOJOrHYeCKHX H  Kab6aaHCTHYeCKHX
cxeM. A noxka nonpobyeM Ha OCHOBE PE3OHAHCHHIX NMO3HUHH
NPOBEPHTHL NPEeACTABJIEHHA JAPEBHHX O KOCMHYECKOM yHpaB--
JeHHH MCHXHUKOH YenoBexa.

B coBpemeHHOH MeaHIHHE NpPH H3YYEHHH NCHXHYECKOrO-
COCTOAHHA YeJioBEeKa daKTHBHO W C YCHexXOoM HNpHMeHsercH
MeTol, 3HHedanorpaMM — 3anHceli OHOTOKOB TOJIOBHOIO-
MO3ra. BblgesnsiloT HeCKONbKO XapaKTepHHX AHaNa30HOB
4acToT 3MeKTposnuedanorpaMM, COOTBETCTBYIOIIHX onpene--
JIGHHHIM  yyacTKaM Mo3ra. TakHX [Halna30HOB MATh:
§-purm — (0,35—4,2 I'n), O-purMm — (4,6—74 I'n), a-
purM (7,7—13,4 I'u), B-putm — (13,7—30 I'u), y-pur™m —
(31—70 I't), 13 KoTOphIXx HanboJee IPKO BHIpAXKEH (-PHTM.
Jl106onbITHO, YTO 4acTOTa Q-pHTMAa COBNAJaeT C OCHOBHOM
JacTOTOH COOCTBEHHhIX 3JIGKTPOMArHHTHLIX KoJebaHuil B.
ri106anbHOM pe3oHaTope J3eMas — HOHocdepa, KOTopbie-
MOLYT HIPaTh pOJb YHPaBAAWUIMX H HACTPaHBaIOWHX CHUT-
HAaNOB JJIsA reHepatopos a-putMa Mmosra. [lpeanonomxenus
O CBAAI3H G-pHTMa ¢ IJ00aNbHBIMH 3JE€KTPOMArHHTHLIMH KO-
Je6aHusAMH (LIYMAHOBCKHMH pPE30HAHCAMH) yXKe HEOIHO-
KPaTHO BHICKa3nBaJHCh reopusukaMu. Jleno remnepp 3a
MeAHKaMH, KOTOphble COBMECTHHIMH YCHJAHAMH C reopusuka--
MH MOl OBl A0Ka3aTb MJAHM ONPOBEPrHYThb 3Ty CBA3b.

Jlpyrue uacToTHBIe aHaNa3oHBl 3HUeda orpaMMbl, BH--
AHMO, CBA3AHH C HHHIMU YNpPaBJfKIOIIHMH CHTHAJNAMH, XOTH
He HCKJI0OYEHO, UYTO H OHH TakKXe MOryT TPaHCAHPOBATHCSH
yepe3 rjobaibHpie KoaebOaHHA pe3oHaTopa 3eMast — HOHO-
cepa. Pasymeercsd, mpu NoHCKe BO3MOXKHBIX KOppeasiui
¢ COOCTBEHHBLIMH 3JEKTPOMArHHTHHIMH KOJe0aHHAMH MoO3ra
He clefyeT ynyCckarTs H3 BHAY HH OAHOTO BHEUIHEro HCTOY--
HHKa COOTBeTCTBYIOUIHX MO YacTOTe CHrHajaoB. Jas puana-
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30Ha 4acToT 3HHe(asorpaMMbl YesioBeKa TAKOBRIMH MOTYT.
ObITE KOPOTKONEPHOAHBbIe KOJIeOaHHA reoMarHUTHOro noJsd,
aTMOC(EepHKH, O4€Hb HH3KOUACTOTHbIE H3JAYYEHHU MAarHHUTO-
cpepn 3eMan, HPOMBILLJEHHBE 3JEKTPOMAarHHTHBE IOJA H
TIpOYHe. -

IHockonbky BCAKHE yHpaBiasIOUIHE CHIHAJ, OYEBHAMNO, HE
MOXET ObITh HPOCTHIM CTATHCTHYECKHM CHTHAJOM € Heus-
MEHHbLIM CHeKTPOM, TO H 3HUedaIorpaMMma yejOBeKa npel-
crasiader cobolii He 3acThBuUIyIO (poTOorpadHio 3nexTpomar-
HHTHBIX KoJeGaHui MO03ra, a CJAOXKHY0 AHHAMHYECKYyl0 Kap-
THHY. [IMHAMHKY MArHHTHBIX OTKJHKOB TOJIOBHOTO MO3ra
yeJOBEKAa AaeT BO3MOXMHOCTH HCC/eI0BaTb METOA AHHAMH-
4eCKOr'0 MAarHHTHOrO KapTHPOBAaHHS MO3ra, paspaboTan-
ueiii [O. B, I'yasesnim u 3. 3. logukom. MarHuTtHas xap-
Ta MO3ra HENPEepbIBHO <«IbILUHT», «KHBET», T. €. CIEKT-
paJibHHA ¢OCTAaB MAarHHTHOTO OTK.JIHKa MO3ra nperepneBaeTt
NOCTOSIHHBIE H3MEHeHHSs, CBS3aHHbIE HE TOJbKO C MBIC/H-
TEJIBHOH AEATENBHOCTBIO YEJOBEKAa, C ero COCTORHHEM B 3a-
BHCHMOCTH OT BDEMeHH CYTOK, FOFa If T. 4., HO H C BHeW-
HHMH 3JIeKTPOMAaTrHHTHLIMH BO3ACHCTBHAMH.

VIMeHHO 3TH BO3AEHCTBHS MOTYT ABAATHCA TEMH «IIeBH-
AHMBIMH HHTSAMH», KOTOpble, MO MHEHHIO pyccKoro (u.o-
cotda u ncuxonora II. J. YcneHckoro, npHBOASIT B JBHIKE-
HHe cBoeobpa3snyl0 MalUHHYy — 4Yel0BeKa. A NOCKOJIBKY
BHELIHHE BO3JAeHCTBUS HENpepbiBHO MEHJIOTCS, TO H YEJO-
BeKk Bcerga pa3nuuedH. OH He HMeeT OIHOINO NOCTOAHHOTO
H HeuamMeHHOro «HA» waH «3roy. OTHOCHTEJbHOE BHELUIHee
MOCTOAHCTBO uesoBexa OOMaHuHBO H HeecrecTBeHHO. Quo
He OTpa’KaeTt NMOCTOSHHO CYLUIECTBYIOWHX H HElpepbIBHO Me-
HAIOILHXCA B3auMocBsaseil Kocvoca 1 yenoseka.

KakoBbl ke gOaXHb ObiThb renepaTopbl 3THX BO3JEHCT-
BHH, yNpaBJIAIOIIHX PHTMaMH 3JEeKTPOMArHUTHHX KoJeba-
HHR mosra? OueBHpuo, uTo Npu Haubonee 3PPeKTHBHOM
(pe3oHaHCHOM) BO3J1eHCTBHH YacTOTbi YNpPaBASIOUIHX CHI-
HaJIOB [JOJIXKHbI COBHA1aTh C COOCTBEHHHIMH HacTOTaMH KO-
aebaHHi Mo3ra, T. e. BHOBb HeEOOXOAMM pe3oHaHC (corJa-
COBAHHOCTb NapaMeTpoB BO3AEHCTBIA H OTKJIHKA), HO B OT-
AHyHe o1 AMP MarduutoakTHBHLIX H30TONOB 3TOT PE30HAIC
nposiBisieTcs yXe Ha 6o.ee BLICOKOM, NCHXHYECKOM, YpOB-
He.

Ecast HCXO/AHTb M3 3JIEKTPOMArHHTHOH NPHPOALI YNPaB-
JISIIOLLUX CHCHAJIOB, TO COOTBETCTBYIOUIHE BCeMYy /HANA30HY
yactot 3xuedanorpamm (0,30—70 I'u) AJMHB BOJIH TakHX
CUTHAJIOB B BaKyyMe GVAYT COCTaBAATbL THLICAYY W KaMKe COT-
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HH THICAY KHJIOMeTpOoB. KoHKpeTHOe 3HAUe€HHe AJHHH BOJ-
HBl AJid KaX>XJA0ro pHTMa koJebGaHuil MO3ra MOXHO NOJYYHTH
C NOMOIbI0 H3BeCTHOR ¢opMyan: A=c/f, rae A — npaAHHA
BOJIHH, { — 4acToTa, ¢ — CKOPOCTh PACHpPOCTPAHEHHS 3JieK-
TPOMAarHHTHLIX BOJH B BakyyMe, paBHasgd IpPHMEpHO
300 Toic. xM/c.

PannoacrpoHoMHyeckHe Hab/ioneHHA NOKa3blBAIOT, UTO
Jioboe HeGeCHOe TeJO ABASETCS HCTOUHHKOM 3JEeKTpOMar-
HHTHOrO M3JYUYeHHd B IIMpPOxo#l nonoce 4acror. llockosbky
cob6CTBeHHAA JAJIHHA BOJHH HM3JyYeHHs CBsI3aHa ¢ pasMme-
paMH H3ayuamwollero BHOpaTOpa, TO YNpasjsiollHMH HCHXH-
KONl reHepaTOpaMH TaKHX KOJOCCaJbHHX pasMepoB (10 CO-
TeH ThICAY KHJOMETPOB) B IIpHpOJe MOIyT ObITb TOJBKO
MJaHeTH C MX CONYTHHKaMH H KOJIbIlaMH, CO3Be3JHA H pas-
JHYHBIE NJa3MeHHHle oOpasoBanus B Kocmoce. Taxne «re-
HepaTophi» MOryt 3¢@dexTHBHO H3JyuaTh Ha YacToTaXx
3/JeKTPOMAarHHTHEIX KoJe6aHuii Mosra uejoBeKka, pe3oHaHC-
HO BO3JeHCTBOBaTh Ha COOTBETCTBYIOIIHE YYAaCTKH MO3ra
TaKHM 00pa3oM OCYHIECTBJIATH KOCMHYECKOoe yrpasJjeHHe
TMCHXHKOH uesoBeka. MH BHAMM, 4TO 3Jech Habsojgaercs
MOYTH IOJIHAA AaHAJOrHA C PacCMOTPEHHLIM BbillUe BJHA-
HHEM MJaHeT Ha OHOXHMHYeCKHe peakuHH. TOJAbKO BMECTG
yactoTel $IMP MarHuTOaXTHBHBIX H30TONOB C pa3MepamH
J1aHET CPaBHHBAIOTCH HaCTOTH PHTMOB COOCTBEHHBIX 3JIEK-
TPOMArKUTHBHIX KoJeOaHuil yesJ0BeyecKoro Mo3ra.

Kax MH y¥Xe rosopw/au, B ApeBHHX KabG6aJHCTHYECKHX
CXeMax ynpaBJieHHe NCHXHKOH Yeq0BeKa NPHNHCHIBAJOCH B
OCHOBHOM YeTbIpEM IlJiaHeTaM-THraHTaM, pa3Meph (u CcO6-
CTBEHHbBIE YaCTOTH! fnn) KOTOPHIX COOTBETCTBYIOT CJiexy-
IOILHM [AHANa30HaM 4acToT >HueganorpaMmbl YeJoBeKa:

[Onurep (R=71400 &M, [ux=4,2 T'u) — 6-purm.
Catypn (R=60330 kM, fun=49 I'n) — B-purm.
Ypan (R=26000 k¥, fuz= 11,5T1) — a-purm.

Henryn (R=23000 xM,fusn= 13 Tu) — a-purm.

OcHoBHOe NCUXHUECKOE BJIHAHHE APEBHHE NPHIHCHBAIW
CatypHy u ¥YpaHy, pasmepnl KOTOPbIX COOTBETCTBYIOT 4a-
croraM 8- # a-puTMOB KOJebanHuin mo3ra. lHrepecso, 4TO
CatTypH H YpaH BbLIIEJSNIOTCSI TaKXKe BO MHOTHX acTpo.Jo-
THY4eCKHX NOCTPOEHHAX NPH PACCMOTPEIIHH HEKOTOPHIX W3-
M@HEeHHH HCHXHKH YeJOBEKa, HaNpuMep MNPOHCXOAAUHX C
BospacTroM. Buammo, m B MHCTHKe HHOrga yAaercs OTH-
CKaTh pPaLHoONaJibilble 3JIEMEHTH, eC1H HMEeTbh B OCHOBe (yH-
JaMelTajJpHbleé MNpPeACTaBJACHHS O KOCMO3EeMHBLIX CBA3SK.
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Caenys najee, MOXHO MNPeANOJOKHTb, 4TO CJOXKHAA CH-
“CTEMa MHOTOYHCJICHHBIX KOJEL H CHYTHHKOB 3THX ILJaHeT
MOXeT OLITb OTBETCTBEHHA 32 TOHKYIO CTPYKTYpy 3HuedaJio-
rpaMM (CHEKTD HEOCHOBHHIX 4acCTOT), KOTOpas MoKa HHKAaK
'He CBA3HBAaJNAChL C BHEIUHUMHU BO3JeiCTBHAMH. '

BenioMHHM TakXke, YTO BO MHOCHX MHCTHYECKHX Yyue-
HHAX HEKOTOPHIM MATHYECKHM BelleCTBAM NPHIHCHBANACH
'dyfleCHag CNOCOGHOCTb BO3AEUCTBOBAThH HA IMCHXHMKY 4YeJo-
Beka. CorsacHo paccMoTpenHoMy Bhiule $IMP-mexaHusmy
-B3aHMONEHCTBHA C XHMHYECKHMMH 3JieMeHTaMH B Cjydae
yOpasJjeHHsl NCHXHKON [VIABHYIO pOJb, MO-BHAHMOMY, HIpa-
I0T Teé XHMHAYECKAE JIEMEHTH, Y KOTOPbIX pe3OHaHCHLIe Ya-
“CTOTHl MArHHTOAKTHBHBLIX H30TONOB B MarHHTHOM MNoJie 3eM-
JIH JeXar B Jnana3oHe 4acToT HuedasorpaMM deJioBexa.
K TakHM <«NCHXHYECKH AaKTHBHHIM» 3J€MEHTaM OTHOCHATCS
3071010 (fpes=38 I'u), ypan (fpea=39 I'u), HpHumit (nBa
MarHHTOAKTHBHHIX M30TONA € fpes=39 u 41 I'u) w pp. [pu-
‘J€M 30JI0TO, BHAHMO, JOJKHO OhiTh AOCTATOUHO CHJBHHM
«ICHXHYECKH AaKTHBHBLIM» BelleCTBOM, MNOCKOJbKY OHO fiB-
Jigercs  100-npoueiTHHIM  MATHHUTOAKTHBHHIM  H30TONOM
(Au'®’). B ceere CKa3aHHOrO JIOAAM, HCHHTLIBAIOLIHM
YpEe3MepHYI0 CTpacTb K 30JI0TbiM BelllaM, caeaoBajo 6w,
JIDEKAEC 4YeM Hanerb 30J0Toe ykpallenHe (ocobeHHO Oau3-
KO K roJIOBE), BHHMAaTeJbHO U3YYHTH CBOWO 3uuedanorpam-
My H OUEHHTb TOT y4aCTOK CHNeKTpa ee, KOTOPH# COOTBeT-
CTBYeT pEe30HaHCHOH 4acToTe 30/10Ta B HEHCTBYIOWIEM Mar-
HHTHOM TOJIe.

B npejcraBseHHH pApeBHHX AaJXHMHKOB 30/10TO Hepas-
PHBHO cBA3biBanoCh ¢ ConnueM. OZHAKO COIIaCHO pacCCMOT-
PEHHOH MOneaH KOCMOH3O0TONHLIX cBfAsefi ConHLE He HMeeT
~COOTBETCTBYIOILUX Cebe MArHHTOAKTHBIIbIX H30TONOB Ha
3eMje H Bpojae OH He MOJIXKHO OKa3bBaTh BJHAHHE Ha
-6nocdepy. Ho nmeHHo cosnHeuHoe BJAMAHME Ha Inpouecchl
B OHoc(pepe aBagerca HauboJsiee 3aMeTHHM, [lo cymiecrsny,
‘Onoctepa ectb NpsiMoe MNOPOKAEHHE COJIHEYHOro H3nyye-
Huf. Bce M «petd ConHua». U Ham, xoueuHo, npexiae
‘BCEr0 HajA0 NMbITaThCA OOBACHHTL AEHCTBHE COJMEYHOTO H3-
Jly4eHHd. JTOA TeMe MOCBALIEHO AOCTATOYHO GOJbIIOE UHC-
JI0 HayUYHbIX NyO6aHKanHH.

Cefiuac yxe HaMeTHAHCH ONpEJEACHHBIE WOAXOAbL K
O0'bACHEHHIO MeXaHH3Ma B/JHAHUA H3IMEHEHHS COJHeUYHOH
AKTHBHOCTH Ha COOTBETCTBYIOILHE Hpoueccs B OHocdepe H
‘gejioBedeckom opranusMe. OgHH M3 1UHX, HanpuMmep, mpes-
nojaraer H3MeHeHHe CBOficTB Bojbl. LcCaAH yueCTh, Kakylw
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poJib BOJAa HTpaer BO BCEM KHBOM, TO BO3HHKAeT BO3MOX-
HOCTh BIIOJIHE PalMOHANBHOTO OODBSACHEHHS B3aHMOAEHCTBHS
JKHBHIX CYLUECTB ¢ KOCMMWYECKHMH CHJaMH. PaccmorpenHas
31€Ch POJib MarHHTOAKTHBHBIX H30TONOB TAKXe AOCTaTOYHO-
PpyHAAMEHTaJbHA, TO3ITOMY Yy4YeT HX B3aUMOAECHCTBHA C
3JIEKTPOMATHHTHBIME MNOJAMH Onochepnl ele OGoJiee npH-
OnHXaer Hac X pasraake TalH KOCMO3E€MHbLIX CBf3eH.

[To-BHauMOMYy, CBsi3b IpolieccoB B Ouocdepe ¢ cosmey-
HOH aKTHBHOCTbIO, KPOMe HENOCpPeACTBEHHOr0 BJHAHHS H3-
adyuennsi CoJiHLIA, MOXKeT OCYHIeCTBJATLCH TaKXe mnocpen-
CTBOM TpaHCOpMaUHH COJHEYHOH SHEPrHH TJaHeTaMH
Conneynoli cucreMul. [Ipu aToM H3 BCero IUAPOKOro CHEKT-
pa uanyuyenus CosHua niaHera 3¢ GeKTHBHO HOIJOLLaeT
TOJIbKO TY 4YacCThb H3JydYeHHst, KOTOpas cOBHajaeT ¢ ee Col-
CTBeHHOH YacTOTOH, a 3aTeM liepensJyyaer ee B (CoaHey-
Hyl0 cHcteMy. Boamoxken H obGparHH#l mpoiecc, koraga Mmjia-
HeThl BO3JeilicTBylor Ha CoOJHLEe H 3aTeM YyXe MOAYJIHPO-
BaHHOE MAAaHETHHIM BO3JefiCTBHEM COJHEYHOEe H3JiyyeHue
OKasbiBaeT CyYMMapHOe BJHAHHE Ha 3€MJI0, B YaCTHOCTH Ha
NICHXHKY YeJioBeKa.

Bullie Mbl yXXe rOBOPHJIH O TOM, YTO BO3MOXKHAa TpaHC-
(¢opMauHs YacTOTH BO3AEHCTBYIOMEr0 3JIEKTPOMATHHTHOTO:
curgana, B cheaylomiem pasaene 6yayT paccMOTpeHBLI He-
Kotopule 3s¢dekTn NpeobpascBaHHs YacTOTH. Takue yac-
TOTHO-NpeoOpasoBaHHble CHIHaJb, NOAOOHO CHrHajay ¢ oc-
HOBHOH 4acTOTOH, TaKXKe MOTYT OKa3blBaTb BJHSIHHE Ha CO-
OTBETCTBYIOIlHE CTPYKTYpHBi€ YpOBHH OpPTraHH3alLHH XKHBOTO
B€IeCTBA. IJTO 3HAYHT, YTO 3JIEKTPOMArHHTHOEe BO3jaeficT-
Bue CoJsHlla H nJaHeT HAa HCHXHKY YeJiOoBeKa Oyjmer OT-
paxaTrbCsi H Ha JAPYTHX YPOBHAX: HHXe — Ha OHOXHMHYe-
CKHX peaKUHsiX B OpraHH3Me uejioBeKa H ero ¢pH3HOMOrHye-
CKOM COCTOSIHHH, Bbillleé -— Ha COLHAJbHO-NOBEJEHYECKHX
peakunsax B obuiectse,

TPAHCOOPMALLUA YACTOTDI
SNEKTPOMATHHTHOIO H3JYYEHHUA
NMPH B3AAMMOJAENCTBHU C BEWLECTBOM

CooTBeTCTBHEe 4YACTOTHLIX AHANA30HOB 3JEKTPOMArHHT-
HOFO H3JyYeHHA YpPOBHSIM HEPapXWYeCKOH CTDYKTYphl Belye-
CTBA He SBJAETCA XKECTKHM, OAHO3HAYHO 3aKpeNJeHHbIM,
Mu 3HaeM, uro, BO3AeHicTBY Ha OAMH CTPYKTYPHHII ypo-
BE€Hb BeEllECTBA, MOXHO OKa3biBaThb BJHSHHE H Ha JpyrHe
YPOBHH. IJTa BO3MOXIOCTb OO6YyC/OBJEHA YHUBEpPCaJbHON
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<Hoco0HOCTBIO BellecTBa TPailcHoOpMUpPOBATE BO3AEHCTBY-
IOUIHH# 3JIEKTPOMArHHTHMN CHCHAJ B JApyrue 4acTOTHHiE
JHaNasoHbL. |

[Ipeo6pasoBanne 4aCTOTH MEKTPOMATHHTHOIO H3Jjyye-
HUS IIPH B3aHMOJEHCTBHH €ro ¢ BELULEeCTBOM B HacCTOsLiee
BpeMsa ABJSIETCA NPEAMETOM HHTEHCHBHBIX HCCJEAOBAHHH BO
MHOrux obJsactax Haykd. Jdocrarouno Haszsats XOTH Obl
‘CIEKTPOCKOMHUIO, YTOObl INpeacTaBHTb cebe KoaHYyecTBO pa-
60T, MOCBRUIEHHLIX 3TOH npobseMe. AHAJNH3 JAMTEPATYPHBIX
JLaHHBIX MOKa3biBaer, 4To 3¢ ¢eKTh npeobpasoBaHus 4acro-
Thi He OrpaHHYeHbl KaKWM-TO Y3KHM AWama3oHoM, a pac-
NPOCTPaHeHbl NPAKTHYECKH MO BCeH UIKaJe JIeKTpOMAarHHur-
Hbix kKosebanuii. Hanpumep, Bo3neitcTBHe HU3KOH 4aACTOTHI
MOXXET BHI3BATb BBICOKOUACTOTHbIH OTKJHK CHCTEMbl, H HAO-
Oopor. ['s1aBHOe, utoObl Oblja COrAaCcOBAaHHOCTb IdpaMer-
POB BO3AEHCTBHA H OTKJHKA.

D¢pexTn npeobpasoBaHHs 4acTOThi YAOOHO paccMaTpH-
BaTb, HCXOAS H3 00meH cxemul Takoro IpeoGpasoBaHHA:
Bo3geficTBHe (f;) — cpeaa — ortkauk (f2). HauGosbiun#
. HHTepec Jad Hac npejcTaBAslOT Te 3(¢eKTbl, B KOTOPHIX

Habawpaercss OOJbiOH 4YaCTOTHHIH CHOBHT (I-IQT.*’f'- >1).
1

Haue Bcero OTKJIHK Ha Kakoe-i1H60 BO3AeHCTBHE perH-
‘CTPHPYETCS B OUTHYECKOM JguanasoHe uyacror (fo=4--8-
.10 T'u). Bro sBaeHHe HasbiBaeTcs JrOMHHecueHuuei. [lo
onpenenennio C. Y. BaBunosa, JtomuHecueHIUst npeaCTaB-
Jifger coboit H3OLITOUHOE Haj TeMnepaTypHBIM CBETOBOE M3-
JIyueHHe ¢ AJHTeJbHOCTbIO, 3HAYHTE1bHO INIPEBHlIIlAOLeH Te-
PHOX CBETOBbIX Kojebaruii. ITO oOmnpeneseHHe MO3BOJIHJIO
BBIJEJINTh JIIOMHHECHEHLHI0O H3 APYrHX BHI0B HepaBHOBEC-
HOFO H3JyYeHHS H OTAEJHThR ee OT TeMIIEPATYPHOrO H3ay-
yeHus TeJs. Ilo THmy BO30yKaeHHs JAIOMHHECHEHHHIO IIOA-
paspessior Ha (oTo-, PEHTreHo-, 3JEeKTpO-, XeMo-, TPpubdo-
JIIOMHHECLEHIHI0 1 JApyrde BHAb. BaXHo, 4To chnekTp Cae-
YeHHs He 3aBUCHT OT BHAa B030yXneHus. Buaumo, B dop-
MHPOBaHKH CIEKTpa JIOMHHECLEeHInH, PaBHO KaK H J060ro
OTKJHKA, I'MIaBHYIO POJb HrPalT He THIN H Xapakrep BO3-
JNeHCTBUA, a XHMHUECKHH COCT4B W CTPYKTypa BeliecTsa-
npeobpasoBaredis. |

JIHamaszoH 4acTtoT 3JEKTPOMATHUTHBLIX KosaebauHi, Ipe-
.o0pasyembix JIOMHHOGOPAMH B BHAHMBIH CBET, OTPOMEH: OT
NOCTOSHHLIX 3JEKTpHUecKoro u Maruutioro nojen (fi=0)
Jo y-uaayuerus ([1>10% I'y). '
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OcHoBHOE -OTJHUHE 3JEeKTPOJIOMHHECUEHIHH OT HPYrHX
BHAOB 34KJi04aeTcs B cmocobe NMOjBoja HEpPrHH K Belle-
CTBY: He MOCPEACTBOM H3JYUEHHS, a C [OMOILBIO 3JE€KTpPO-
AOB.

BosneiicTBue nepeMeHHbiM 3/EKTPHUECKHM NOJEM IMpH-
BOAHT K 3IEKTPOJIOMHHECHEHTHOMY OTK/JIHKY, #PKOCTb KO-
TOPOTO 3aBHCHT OT 4acTOThl Bo3zeficTaywowero noas. Ilpu-
yeM 3Ta 3aBHCHMOCTb 4YacTO HAaNOMHHAeT pe3OHAHCHYIO ¢
OMUIMM HJIH HECKOJbKHMM MAaKCHMYMaMH, KOTOpbie pasJjny-
Hbl QST 3/1€KTPOIoMUIIOPOPOB pasHOTO COCTABA.

KpoMe saexrpoaromuHeciedund, addexkrs npeobpaso-
BaHHS HH3KOH 4Y4aCTOThl B OUTHYECKYIO HalbJwonatorcs npH
3.1eKTpHUECKOM pas3psae B rasax. CBeyeHue B 3JEeKTpHUE-
CKOM paspsige B rase, CTporo rosops, HeJsib3si OTHECTH HH
K TeNJOBOMY, HH K JIOMHHECUEHTHOMY, IOCKOJbKY ras3o-
paspsaHOf. MjiasMe HEBO3MOXKHO MPHIIMCATL ONpefeieHHOHU
TeMneparypbl (y Hee HX IO KpadHefl mepe AgBe — 3JeK-
TPOHHAsi H -HOHHO-aTOMHaf). TOJbKO HpH MaJjiOiW CTeneHH
HOHH3allUM ra3a B paspsijge €ro CBe4yeHHe MOKHO Ha3BaTb
3JeKTpoaiOMUHecHeHnHed. B npyrux cayyasix storo caeaartb
1e1b3s1, HO AJIA HAacC 3[eCb BaXKHO TO, UTO MNPH 3ITOM HpO-
HCXOAHT npeoOpa3oBaHHe YaCTOTHI.

Kak H npH 3JeKTPOJIOMHHECHEHUHH, 3JIeKTPHUYECKHe
paspsalbl B rasax BO30yXKJAalOTcs HCTOYHHKAMH IOCTOfIH-
HOTO HJAH NEpeMEHHOro HanpsXKeHusd, NOABOAHMOro C [oO-
MOULbIO 3JeKTpOoAOB. BricokoyacroThbie wan CBY anekrpH-
YeCKHe pa3psjbl B rasax MOryT CyLIeCTBOBATb NpH IMOJHOM
OTCYTCTBHH 3JIEKTPOJIOB.

K sddekram npeobpasoanus CBUY B cBer OTHOCHTCSH
s¢pdexr cyupyros Kupauan. Otkpuirbiii 8 1949 r., Ho 10
CHX MOp He HMMEWHHA 3aKOHUEHHOI'O TeopeTHYecKoro oboc-
IIOB&HHA, 3TOT 3(pdexT NPOABAAETCA H B HEOPraHHYECKHUX
BelllecTBax, HO Haubosee MHTEpecel H MepCHeKTHBeH B GHO-
JioTHYeCKux 00beKTax. OH COCTOHUT B NOJYYEHHH 3JEKTpO-
rpadpuyecknx u3obOpaxeHHit Ha (OTONNEHKe, a TaK¥ke B BH-
3yafsbHOM HAOAKAEHHH CBeUYCHHS OODBLEKTOB, MOMEUEHHBIX
B BBICOKOUACTOTHOE 3JIEKTpHUYECKOe IoJe, C031aBaeMoe B
3a30pe KoupeHcatopa. HawnGosnee uyeTkHe H306paXKeHHs
OOBEKTOB MOJYYAKTCA B UMIYJAbBCHOM 3JIEKTPHUECKOM IIOJIE
(£ ~10° BfcM) B nnHama3oHe 4acTOT OT COTEH KHJorepl A0
eJHMHHL, Merarepil.

MexauuaM moJsiyueHHsi H300paxenHil CBS3aH C XOJIOLHOH
3IMHCCHElN 3JIEKTPOHOB, BbipHIBAaeMbiX 3JEKTPHYECKHM MOJeM
¢ noBepxHOCTH OObEKTa, KOTOpas NPHBOAHUT K BO3HHKHOBE-
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HHI0O BEICOKOYAaCTOTHOTO 3JIEKTpHYECKOro pa3psaa (4ro-ro
cpeAHee MeXAYy KOPOHHHIM H HCKPOBbIM) B MPOMEXYTKe
Mexay oObekToM H oOkaajgkoli KonmencaTtopa. Ilpu stom -
¢OTONJIEHKY 3aCBEUYHBAIOT HE TOJbKO 3IJEKTPOHBI, HO HU
‘PEeHTreHOBCKOE, yJbTpadHONETOBOE H BHAHMOE H3JydYeHHS,
KOTOphi€ BMECTe€ C pajHOBOJHAMH pasjHYHOro JAHala3oHa
H HHOpaKpacHHM H3JIYYeHHEM CONPOBOXAAIOT 3JEKTpHYe-
CKHA paspsa. Joka3aHo, YyTO Ha <«BEICOKOYACTOTHHX» ¢o-
TorpapHsax QUKCHPYETCs pacHpefeqeHHe 3JEKTPHYECKHX
noJed Ha NOBEpPXHOCTH HCCJeayeMbIX OOBEKTOB, a TaK Kak
OHO 3aBHCHT He€ TOJIbKO OT koudurypauuu obbeKra, HO H OT
€ro BHYTpPEHHEro COCTOAHHS, TO «BbICOKOUACTOTHasA» ¢oTo-
rpadua Moxer ObiTb XOPOIUHM AHATHOCTHYECKHM HHCTPY-
MEHTOM.

Cneunuduxa nH3obparkeHHss GHOJOIHYeCKHX OOBEKTOB CO-
CTOHT B TOM, 4YTO y XHBHIX 00bekTOB H300paKeHHe, B ya-
CTHOCTH CBeTHUIAfCS KOPOHA, MOXET H3MEHSATbCs, a4 y He-
OpraHH4YecKkHXx OOBEKTOB — HeT. Tak, y CBeXecopBaHHOro
JIHCTA [0 Mepe ero ymsAjaHHsA KOPOHAa yMeHbHIaeTCs, a 3a-
TeM HCYe3aer.

ITIpu BuayauabHOM HaGuaI0QeHuM ~cBersliefics KapTHHbE
00beKTa B BHICOKOYACTOTHOM 3JIeKTpHYECKOM [OJe chneuH-
¢uKa XKHBHX OOBEKTOB NpOABJAETCS MpeXae Bcero B AH-
HAMHYECKOM XapaKrepe CBeueHHs («IJscKe» cBeTa), B TO
BpeMsi KaK Y MepTBhiX O0BEKTOB cBeueHHe craTHuHO. [IpH-
YHHbBI TAKOH pasHOXapaKTepPHOCTH CBEYEHHS MMOKa HEeSCHDI.
HsyueHHe cnekTpasbHBIX XapaKTEPHCTHK BLICOKOYACTOTHOrO
paspsiiHOro CBEYeHUs MOKa3aJo HAaJHuHe B CHEKTPax XH-
BbiX O0OBEKTOB MUKOB CBEUEHHS, KOTODhie H3MEHHAIOTCH BO
BPEMEHH N[O HHTEHCHBHOCTH H CMeUl2l0oTCs MO JJIHHE BOJ-
Hei. B cliekTpax HeopraHH4eCKHX BellleCTB NMOROOHBIX NHKOB
He oOHapyskeno. MHtTepecHO OTMeTHTb, 4TO Ha CBEYEHHE
XHBbIX OOBEKTOB BJIHAET MHOXECTBO YCJOBHH, B TOM YHC-
Je CyTOouHbie pHTMHI 3eMuH. Tax, NpH CpaBHEHUH KpHBOK
CBeueHus JHcTa Tabaka B TeYeHHe CYTOK C KpPHBOH BapHa-
LHH 3JeKTPHYECKOro noJjisg 3eMyaH OOHApyXeHO HX XOpo-
lee COBNAafeHHeE.

Dddexr Kupnuan moxer OGHTh HCINONB30BAH BO MHO-
FHX 00J1acTsAX, HO OCHOBHOE NpPHJIOXKEHHe OH HalleJ B Me-
aauune. Tak, okasanoch, 9TO XapaKTepPHCTHKH KHPJIHAHOB-
CKOro CBEYEHHS MEHSIOTCA NPH 3MOLMOHAJNBHOM BO30YX-
J€HHH 4YeJIOBeKa, Ha BHICOKOYACTOTHLIX ¢oTOorpausax uer-
KO BHAHBI Da3JIHYHA MEXIy 3A0pOBOH H pakKoOBOH TKaHSIMH
H T. A. CymecTByer ranoresa o TOM, 4YTO NOsIBJEHHe BCIbI-
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{lieK CBeTa B BHICOKOYACTOTHOM paspsijie, CTEKAlOIEeM C KH-
BOro 00beKTa, BbiI3BaHO HCHapeHHeM BeulecTBa. TeM caMbiM
OTKPHBAETCA MEepCHEeKTHBA «IIPHKH3HEHHOr0» CHEeKTpaJibHO-
ro XMMHYECKOro aHaJiH3a XKHUBLIX OPraHH3MOB H H3yYeHHe
JUHAMHKH XHMHUeCKoro obMeHa B HHX.

CeeyeHue 6HOJOrHYECKHX O0BbEeKTOB MOXKeT HabJai0xaTh-
Csi ¥ noj JAeHCTBHEM HMNYJbCOB 3JIEKTPHYECKOrO TOKa pas-
JHYHOH aMIVIMTYABl H AJHTEJbHOCTH. Tak, HanpHMep, HepB
JATYUIKH CBeTHTCH NpH BO30YyXAEHHH 3J€KTPHYECKHMH HM-
nyascaMu (15 B, 6 mc). MeprBrie HepBHl H ApyrHe mHpena-
paTh H3 MEpTBBHIX JACyHleK He OOHApyKHBAIOT HHKAKHX
CBETOBHIX peaKUHH.

Pax s¢dextoB npeobpasoBanus ¢ GONbIHM YaCTOTHLIM
CABHFOM CBfA3aH C B3aHMOJEHCTBHEM JIa3€pHOrO HAJYYEHHS
¢ OunosoruvyeckimMu oO6bekraMH. Haubosee 3¢ddexTHsHOE
BO3fieficTBHe HAa OHOOOBEKTH O0Ka3biBaeT HMINYJbCHBIH Kpac-
HblH cBer Jasepa B AHanasoue 630-—650 um. [Ipn stom Mo-
TyT HMETb MeCTO MHOI'OGOTOHHHE NpOHECCH, MpH KOTOPbIX
IHePTHA OTAEJbHHX (OTOHOB KPacHOro CBeTa CKJAAbBAET-
Cci H 006pasyioTcsi BLICOKOIHepreTHYeCKHe YJbTpadHoIeTo-
Bhle GOTOHBL. D10 sBJEeHHe Obl10 OTKpBTO A. . I'ypBHuUeM
fIpH OCBEWeHHH JHCTa KpacHbHIM cBeroM. B naabHeAIIHX
HCCJEJOBAHHAX MOKa3aHo, 4T0 00JyyeHHe OHOJOTHYECKOro
00béKra JgasepHeiM cBetoM ¢ A=1060 mau 530 HM B pe-
3yJibTare ueThipexdOTOHHOrO MHOrJOIIEHHA BTOPOro H3Jy-
YeHHS1 NPHUBORUT K BTOPHYHOMY YJIbTPa(pHONETOBOMY HBJIY-
YeHWio Ha AJuHe BOJMHbLI 2060 HM, KOTOpOe BbIsHiBaeT rutGenb
KJE€TOK NpPH NOIJIOIEHHH ero HyKJeHHOBBIMH KHCJOTaMH.

HecmoTrpsi nHa OypHoe paspHTHe OHOOMH3IHKH, JAaHHLE O
nipeo6pa3oBaHHH YaCTOTHl 3JEKTPOMATHHTHOIO H3JYyUeHHA
6nojorHyeckuMH OOBEKTaMH NOKa HEMHOTOUHCJAEHHEBI, XOTH
3TH 3¢ deKrs B 6H006beKTaX, OYEBHAHO, NOJKHH ObITh euie
fosiee pa3HOOGpasHbl, YeM B HeOpraHHYeCKHX cpenax. Bos-
MOXKHO, 3TO OOBACHAETCH OTCYTCTBHEM LeJeHanpaBJeHHhIX
3KCNEPHMEHTOB Ha OHOJOrHYeCKHX OOGBEKTax, NpoBeJieHHe
KOTOPBIX TO3BOJHMO Obl CYWECTBEHHO HNOBHCHTb YPOBEHb
HAIIHX 3HAHHH O XapaKrepe npoueccop npeobpasoBaHHsA
4acTOTHI B XHBOH IpHpOJE.

Ansi npeoOpa3oBaHHsi yJbTPadHOJETOBOrO H3JyUeHHH
B BHAHMBIH CBeT MOAXOAAT Bce JIOMHHECUHpYHOLUHEe Beule-
cTBa — TBepAble, XKHAKHe H ras3oo0pasHbie, HMEWIL(HEe INO-
rJIOIIEHHEe B COOTBETCTBYlomIel yabTpadHo.1eTOBOk 00J1aCTH
cnextpa. Hampumep, mHHTepecHO Takoe MpeoOpasoBaHHe:
€CJH CMOTpeTb Ha PTYTHYK Jamny yepes UepHOE CTeKJO,

55



TO OKpyKalwomiee NPOCTPAHCTBO KAaXKETCS HANOJHEWHHM ro-
Jy0biM abiMOM. OAHAKO 3TO He AWM, a CBeYeHHe ra3a noj
AeAcTBHEM YAbTpapuOseTOBLIX ayueii. TOUHO TaK Xe cBe-
TATCA Haullx 3yOul U cJierka Koxa H HOrtH. B pryTHHIX AlO-
MHHECUEHTHBIX JaMnax JIOMHHOMODPHI TMO3BOJSIOT TpPAHC-
¢opMHpPOBaATh HeBHAKMOe YJbTpaHONETOBOe H3JyueHHe
pryru (184,9, 253,7 uM) B BHAWMHIH CBerT.

B oranuue or BH3yanH3anud yabTpadHONETOBOrO, PEHT-
F€HOBCKOro M y-H3JAy4YEeHHH AJs BH3yaJn3anuu Oojiee ANHH-
HOBOJIHOBOTO, Y€M BHAHMbIH CBeT, HH(PPAKpaCHOro H3jayue-
HHA HeOOXOAHMO mpeojoJieTh 3anper (ToKca. Dra CiaoXKHad
3anava Obljia pellleHa B NOCJIe]Hee BPeMs B pe3yJbrare HH-
TEHCHBHBIX HCCJA€AOBaHHH JIOMHHECHHPYIOUIHX cHCTeM (Tak
Ha3biBaeMBIX AHTHCTOKCOBEIX), AJisi KOTOPBIX 4acTOTa CBera
MOXeT B HEeCKOJbKO pa3 MNpeBbllaTh YacTOTy BO30yKma-
ouero HRGpaKkpacHOro H3JyyeHHS.

boabuio#t knace 3ddexkros npeobGpasoBaHus YaCTOTH
COCTABJACT reHepauHsi FapMOHHK Ja3€pHOTO H3JyueHHSA,
MpH KOTOpPOH yacTOTH BO3JEHCTBHA H OTKAHKa naubo ofe
JeXXaT B ONTHYeCKOM JaHanaszoHe, JubO0 BO3MOXKHBI CIABHIH
B HH(pPAKpaCHYI0 HJH YyJAbTpaduoieTOBYK 00/1aCTh.

IlepBoe coofileHue O reHepanHH BTOPOd rapMOHHKH
nosiBHJOCh B neyaTn B 1961 r., korna ®pankes ¢ corpyn-
HHKaMH HalJjlopaad npeoOpasoBaHHWe KpacHOro CBeTa py-
6uHOBOro Jasepa ¢ A=694,3 M B yJabTpadHo.1eTOBOE H3-
JyuyeHHe ¢ A=:-347,]1 HM B xBapue ¢ 3h(HeKTHBHOCTBIO Ape-
obpasoBanus n~ 10-10,

3a 25 ner pasBHTHA HaNpaBJIeHHN, CBS3aHHOTO C TeHe-
panHefi ONTHYECKHX TaPMOHHK, B TIPOMbLILIJEHHOCTH HaJa-
KE€HO NPOM3BOACTBO DA3JHUYHBIX THIOB Y[BOUTENEH ONTHYE-
CKHX 4aCTOT Ha KpHcTaJanax (oOblYHO ‘HA3bIBAEMbIX HEJH-
HeHHbLIMH), KOTOpBHI€ MO3BOJISIIOT NpeoOpas3oBLiBaTh BO BTO-
pyio rapmonuky ao 30—90% wmomnoctn HcxonHoro cecero-
BOTO Ny4Ka.

B kauectBe npeo6GpasoBareneit 4aCTOTH NEPCNEKTHBHO
MCNONb30BaHHe Tra3o00pasHbiX CpeA, K HOCTOWHCTBY KOTO-
pbIX OTHOCHTCHA crnocoOHOCTE paboraTh B Oosee IIHPOKOM
CIIEKTpPaJbHOM HHTepBaJe (OT JaJbHero HHPpaxpacHoro
A0 YJbTPAMATKOrO PEHTT€HOBCKOTO H3JIYU€HH$) W NpH 3ua-
YHTETbHO Oo0jiee BLICOKHX [IJIOTHOCTHAX MOUIHOCTH H3Jyye-
HUS J1a3epOB, 4yeM B KOHJAEHCHpoBaHHBIX cpenax. HMcmno.ib-
30Balide PE3OHAHCHBHX M KBAa3HPE30HAHCHBIX HEJHHEHHBIX
NpoueccoB B ras3oobpasHeIX cpejax I103BOJIET JIOBHICHTh
3¢ dexTHBHOCTL Npeobpa3oBaHNs YacCTOTbi B BBLICIIHE Trap-
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MOHHKH. C HoMoIubIO ra3oo6pasHbiX cpes BO3MOXKHO Ipe-
obpasoBaHHe cnabunix HHPpakpaCHLIX H3Jy4eHHH B ONTH-
YyeCKH#, OJUNKHHA yaAbTpadHONETOBBI M YJAbTPAMATKHA
PEHTIreHOBCKHH AdHama3oHbl. B HeKOTOpHX 3KchOepHMeHTAaX
peaNH3YIOTCsl YCJIOBHS AJs FeHepauHH BHICOKHX FapMOHHK,
BNAOTH 10 28-A.

Hennnehubie npoueccsl B rasoo0pasHbix Cpefax MOX-.
HO ROMOJHHTL 3PPekTaMH npeobpa3oBaHuUA "yaCTOTH Jiasep-
HOF@ H3JIyYeHHS C [OMOIUBI0 NJMa3MH, KOTOpas CO3RaeTcs
ofxydeHHeM MOILIHBIMH CBETOBHIMH moToKaMu (po 10—
10" Bt/cM?) TBepAHIX MHIUeHe#i H3 pas/AHYHLIX MaTepHa-
JIOB. 2JIIOMHHHS, MeJH, CTeKJa, NOJHITWIEHA, TBEPAOro BO-
A0pOAa, neﬁ'repnn M Ap.

JlasgpHasi miasmMa ONTHYECKOro npo6os1 rasoB MOXeT
ABASATHCA . HCTOYHHKOM PeHTreHOBCKOro usjyueHus. Dogexk-
THBHOCTb TAKOro npeobpasoBaHHs CBeTa B PEHTreHOBCKOE
H3JyueHHe, HATIpHMEpP, ANA MHIIEHH H3 BHCMyTa MOJKeT 10-
cturath (0% . OcHoBHan 3afaua pa3paGoOTKU JasepHO-NAA3-
MEHHLIX PEHTIeHOBCKHX HCTOUHHKOB COCTOHT B BhIGOpe Be-
eCTB2a MHUICHH H pexuMma ee o6aydenus. To ecTh, mojo-
6paB COOTBETCTBYIOLIHM 00pa3oM Bo3JeHCTBHE H Cpeny,
MOXXHO TOJYYHTb OTKJHK B 3aJaHHOM HHTEpBaJje AJAUH
BOJH PEHTIeHOBCKOTrO aHamasoHa. Tak npu (POKYCHpPOBaHHH
JagepHoro wusgaydyeHHsi ¢ A=0,03 MKM, Tuxa=2 HC, NJIOT-
HOCTbIO nOTOK2 3Heprun 3-10'* Br/em? u pasmepom ¢o-
KaapHoro nATHa 30 MKM Ha MOBEePXHOCTH MJOCKHX MacCCHB-
Hbix MHINeHel u3 Bi m Au pG/H3H NOBEPXHOCTH BO3HHKAAA
NJ1a3sMa, H3AY4YaloUiad MATKoe PEeHTreHOBCKOe H3JyUeHHE C
sHepruefi. oronos 0,1—1,5 k9B (24 10'7 T'y). I'lpu srom
Mpoiecc COMPOBOX/AETCA reHepailHed CHABHBIX (~5 MTl¢)
MarHUTHHX NoJe#l B IJasme.

S¢bdekTHBHOCTL NpeoOpa30BaHHSA Ja3ePHO-MNA3IMEHHOrO
U3NYyUEHHUA B PEHTIEHOBCKOE 3aBHCHT OT BElECTBa MHUIICHH
H BO3paCTaer [0 Mepe YyBeJHYEHHS aTOMHOI'O HOMEpa 3Je-
MEHTa, H3 KOTOpPOro mosayuera niaasma. C HCIO/Jb30BaHHEM
TAXKEJLHIX METaJa0sB B KayecTse MHIUICHH [TOABJAETCH BO3-
MOXXHOCTb CQ3J4aHHS MOLUHHIX, NPAKTHYECKH TOYEYHLIX HC-
TOYHHKOB PEHTTeHOBCKOTQ H3/yyeHHs, YTQ CyauT OoJabuive
NepeneKTUBBl . [JA  PAa3JH4YHBIX OPHJOXKEHHH, uHanpHMep
pEBTreHOBCKO# JHTOTpaduH,

Bo3aMoxXk0 u HesasepHoe BO30yXKAeHue M1a3Mbl € OT-
KJAHKOM B OOTHYECKOM Juana3oHe. Hanpumep, sxcnepnmeH-
TaAbHO YCTAHOBJIEHO, YTO MOJA BO3AeHCTBHEM NOCHIJI3EMbIX
BEePTHKAJbHO BBEPX OT IMOBEPXHOCTH 3eMJH MOIIHbIX pa-
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JOHMAYAbCOB ¢ Hecymed uacroroli 1,35 MIm, nanrean-
HOCTBIO HMIyJabca 0,5 MC H 9acTOTOH CJIeAOBAaHWA HMILY/ib-
cos 50 Ty B F-cnoe HoHoc(epbl (Ha BHCOTaX NpPHMEPHO
200 kM) MOpOHCXOAHT YCUJIEHHE CBEYEHHs K acHOM JIHHHHU
aTOMapHOro Kiciopoia Ha jpinue sonubt 630 nm. Oau ‘w3
MEXaHH3MOB 3TOr0 SBJIEHHS CB3aH C TeM, YTO B MNOJAE
MOLIHOH pajHOBOJIHBI TIeHepHpPYIOTCA MJja3MeHHhie BOJHHI,
KOTOpbLie YCKOpSIOT 3JeKTpoHu. Ilocnennne, B cBow oOue-
peab, BO3OYXXIalOT aTOMHI KHCJIOPOAA Ha YpOBEHb ¢ SHep-
ruel 1,96 3B.

ﬂpyroﬁ sdpdekr, H3peCTHBId KakK 3PdexT r eTMaHIepa,
3aKJII0Y2€TCA B IeHEPAUMH IJEKTPOMArHHTHOTrO H3JyYeHHS
HoHOC(epHEIMH TOKaMH, KOTOpHIEé BO3HHK2IOT NOJ BO3AeH-
CTBHEM Ha HOHOC(hepy MOAYJIHPOBAHHOTO KOPOTKOBOJHOBO-
ro paauoHssydyenus. IlpnunHol MN3MeHeHHs HOHOCHepHBIX
TOKOB H, CJ€A0BaTeJbHO, 3JE€KTPOMArHHTHOTO OTK/IHKA
H0H0c¢epb1 ABJIAIOTCS Kone6aHHs HPOBOAHMOCTH ILIa3Mbl
¢ 4aCTOTOH MOAYJSUHH BO3AeHCTBYIOUIEro pajgHOH3Ayye- -
HHSA.

T'enepanys BTOPOH rapMOHHKH H3JiyueHHUs 3 KUAKOM
KpHCTaJlle B OTCYTCTBHE 3IJIEKTpHYECKOro noJs aH6o He
NpOHCXOAHT, JHO0 00yC/IOB/IEHA My bTHIIONBHBIM MeXaHH3-
MoM. OTMeTHM, 49TO, KpOME TeHepamHH rapMOHHK, B XHJ-
KHX KpHCTaJllaX H3BeCTeH Takxke (OTO3/eKTpHUecKHRA -
dekr, 3akaualoIEHicss B BOSHHKHOBEHHH NMOCTOAHHOH HJH
cnabo Mmensiroumeicas DJC nox nefictBuem cJaaboro cBera
Ha yacrote noryomenHs. HMuoraa ormevascs nemyJseBoit
HUMIOYJbC HaNpsiXeHHs H nocje Bbikjatouehuss cera. C Tou-
KH 3peHHs npeolGpa3oBaHHs 4acTOTH 310T 3hdekT oTIHya-
eTC OT reHepallUH TapMOHHK Jla3epHOro H3JYYeHHS TeM,
YTO B HEeM CABHI YaCTOT NPOHCXOAHT B OOpaTHYIO CTOPO-
HY -— B CTOPOHY pE€3KOro YMEHbINEHHSI 4aCTOThl OTK/IMKA
O CpaBHEHHIO C YaCTOTOR BO3AE€HCTBHA.

Anasornunbie 3dexTH CO CABHTOM YAaCTOTH BHH3 H3Be-
CTHbl H JJsi APYrHX BeulecTs H posjefictsufi. Hanprmep,
ecad Kk Kpucrajuly taHrasnara xaaus (KTaOs) npuioXurb
3JIeKTpHYecKOe Hamnpsi:keHue cBoiie 37 B n oaHOBpeMeHHO
OCBellaTh €ro A0CTATOYHO HHTEHCHBHHIM CBETOM, TO (oTo-
TOK, TEKYLIHH uyepe3 KpHCTa/J, HayHHaeT OCIHJJHPOBATb
Ha Hu3KHX yacrorax (0,001—0,003 I'u). Ilpu arom —acro-
Ta 3THX OCHHJUIALHUH 3aBHCHT OT NapaMerpoB BO3JeHCTBHS:
MPHJIOKEHHOIO HANPSKEHHs H HHTEHCHBHOCTH OCBeILleHHS.
Bo3HHKHOBeHHE OCUHJIALHE O6BICHAETCS Hcxoaa H3 Clie-
U#PHUECKOrO HEMOHOTOHHOIO XapakKTepa TeMRepaTypHLIX
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3aBHCHMOCTE# uyHCIa H TNOABHXHOCTH HOCHTeJIel 3JeKTpH-
YeCKOrQ TOKa B TAHTaJaTe KaJHA. DTH HOCHTEJH BO30OyXpxa-
JAMCh KBaHTAMH Najaloliero ceera ¢ 3sHeprueil, Gonbluef
IUIHpHHH 3anpeuleHyofl 30HW B KpucraJauae. Korma mpHkia-
JbIBAJOCHh HApsXKeHHE, B KPHUCTaJ1e HOoJ JeHACTBHEM CBeTa
BO3HHKAJ TOK, KPHCTAJJ HarpesBaJiCs, MPH 3TOM €r0 3JieK-
TPOIIPOBOIHOCTL pe3Ko najana. B pesy sTaTe TOK yMeHb-
WaJcs, KPHCTA/I OXJIaXJaJICsi H 3JIeKTPONPOBOJHOCTL BOC-
craHaBJuBasack. Jlanee mnpouecc HOBTOpPHJCH, T. €. BO3-
HUKAH HabJawzaeMble OCHMJANANINH (DOTOTOKA.

HurepecHo TakXKe npeobpasoBaHHe YacTOThl BHH3 —
y-E3JyueHHe — pajHMOH3JYyyeHHe —— IPH aTOMHOM B3phIBe.
3specTHO, 4TO MpH aTOMHOM B3phiBe BO3HHKAeT Xapakrep-
HOe pPajJHOHM3JNyYeHHe, KOTOpOoe MOXKHO OOHapyXHUTb Ha pac-
CTOSHHH ThICAY H JECATKOB THICAYU KHJIOMETPOB OT MecTa
B3peiBa. Hmnyabc 3TOro pajnHoOH3JIyuYeHHS TreHepHpyercs
HMAYJbCOM TOKAa KOMINTOHOBCKHX 3JI€KTPOHOB, BbiOHBae-
MBIX H3 MOJIEKYJ BO3JyXa Y-H3jyyeHHeM AaTOMHOIrO B3pHI-
Ba. Tak Kak JAJHTENbHOCTb HMIyJibCa 3.J€KTPOHHOrO TOKA
OpsAKa HECKOJbKHX MHKPOCEKYHJ, TO HM MNOpPOXKjaeTcs
pagHOU3JyYeHie MEeTPOBOro nHanasoHa. Bo3moxuHoCTh no-
sIBJIeHHs OoJjiee NJIHTEJBHOrO pafgHOH3JYYEHHs, Ha KOTOpPYIO
vkazaa O. H. JlefinyHckufl, cBA3aHa C TeMm, YTO KOMIITO-
HOBCKHE 3J/IEKTPOHHI MOT'YT NPHCOEAHHATHCH HE K IOJIOXKH-
TeJbHBIM HOHAM, 2 B OCHOBHOM K HEHTpaJbHLIM MoOJEKynaM
Q,. Bosayx npuobGperaer HMOHHYI HPOBOAHMOCTbL, KOTOpaf
(13-3a2 GOJBILIOH MaccLl HOHOB) COXpaHsieTcd ropasno N0Jb-
e, yeM 3JeKTpoiliasg NpoBOIUMOCTb. MIMeHHO HONHBIH TOK
AaeT KHJIOMETPOBOE pajHOH3JyYeHHe MArHHTOIHNOJbLHOrO
THNAa. JTO H3JdyyeHUe MOXKeT CO3/aBaTh [0S HAUPAIKEH-
HocTbIO mopsjika 2-—3 B/m nHa paccrosnum 60 kM ot Mecra
B3phIBA.

Hrak, paccmorpennbie B 3T0M pasjene 3d¢exTn mnpe-
00pa30BaHHA YACTOTH 3JIEKTPOMATHHTHOTO H3JIy4eHHS MpH
B3aUMOAEHCTBIIH erg ¢ BeLleCTBROM YKa3blBAKWT, BO-NMEPBHIX,
11a BO3MOXKHOCTb OOJBLIOIO CABHUTA YACTOTH B3aHMOJEHCT-
BYIOIEro C BelieCTBOM 3JIEKTPOMATIHUTHOTO H3JydeHHs, BO-
BTOPHIX, Ha 32BHCHMOCTbL BEJHYHHbl YACTOTHOIO CABHra OT
XHMHYECKOr0 COCTaBa H CTPYKTYpH Ipeobpasylolled cpe-
ALl

Mbl 3HaeM Temepb, UTO CBET MOXKET pOMKIAThCA MO
AEHCTBHEM [MOCTOSHHOrO 3JEKTPHUEeCKOro IoJs i pajHo-
BOJIH, CaM cBeT MoxxeT B030yXnaaTb pajHO- H peHTreHOB-
CKO€ H3JyueHHe, PAJHOBOJHLI TeHEPHPYIOTCA TojJ JAeHCT-
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BHEM y-H3JY4YeHHA H T. 1. Mbl 3HaeM TakXe, 4TO HH 01HO
yacToTHOe INpeobpa3oBaHHe He ocyllecTBiasercs Oes yuda-
CTHs BellecTBa, Mnpeobpasylolieii cpeanl ¢ ee Hepapxyye-
CKOH CTPYKTYpOH ypoBHeH oprahusaliud. Yem OGojee CroX-
HO M MHOTOCTYHEHYaTO YCTpoeHa cpeja, TeM OoJee ChaoXK-
HbIM 10J1KeH OnTb CIeKTp npeoOpa3OoBaHHOTO CUrHaja (oT-
kauka). Ilo-eupnmomy, ¢opmMa 3TOro cpekrpa [A0.J1XHA
IMETb TNOJHPE3OHAHCHYIO CTPYKTYpPY, COOTBETCTBYIOULYIO
CTPYKTYpe ypOBHe{i opraHhsanHh BeulecTBa — Inpeobpaso-
BaTE/1.

3anauy 3¢¢peKTHBHOrO BO3ACHCTBHS Ha pas/HuHble Cpe-
ALl cjefyer pewiaTh ¢ yYeTOM MHOTOYPOBHEBOH CTPYKTYpbI
opraundanuu cpenbl. Ilytu pewenus srofi 3apaun moryr
‘ObiTh pasHbiMH: MON00Op XapakTepHCTHK BO3ACHCTBHA, B
NepBy10 ouepenb pe30HaHCHBIX YACTOTHLIX, Ha Hel3MeHse-
MY10 Cpely; HarpapJieHHOe H3MeHEHHe XapaKTePHCTHK cpe-
Abl, MO3BOJAKOIIEe CAejaTb XapakTep BO3AEHCTBHA pe3o0-
HaHCHLIM; COYeTaHHe YKa3aHHLIX NyTeH, T. €. OJHOBpeMEeH-
Hetl TOA00p XapakTepHCTUK BO3AEHCTBHS H CpPEnH.

[Tpo6aema npeoGpa3oBaHHsl UYACTOTHI 3JIEKTPOMATHHT-
HOTO H3JYYeHHs — OjHa H3 Haubojiee AeTaJbHO 3KCMEepH-
MEHTAJbHO HCCAEAOBAHHBIX HayuyHHIX npobnem. 310 TOT
JKCIIEpHMEHTAJbHbIH 0a3uc, Ha KOTOPOM MOXKeT OCHOBbI-
BATbCsl NPEeNNOJIOXKEHHe O THHAMHYECKOM eAMHCTBE CIIeKTPa
3NEKTPOMArHHTHBIX BOJH H BelleCTBAa, O COOTBETCTBHH ON-
peneJieHHbX YAaCTOTHHIX JAHANAa30HOB 3JEKTPOMATHHUTHOTO
H3JyUYEHHS CTPYKTYPHLIM YPOBHSIM OPraHH3aLlHH BelUECTBa.
Oanaxo 310 He O3HAuaer, uTo JaHHas mpobjeMa OKoHua-
TeNbHO pellleHa, XOTSl Obl B 3KCHEPHMEHTAJbHOM IINaHe.
OrHi104b, B Hefl eumle MHOro TAHHCTBEHHOrO H Hepasragaf-
HOTO. YYyeT COr/JaCOBAHHOCTH MapaMeTpPOB BO3AEHCTBHA H
OTKJIHKA CYJHT OOJblIHE BO3MOXHOCTH B HOJYYEHHH HO-
BhIX, BAXKHHIX PE3yJbTATOB B PasjH4yHbIX 00J12CTAX ecTecT-
BO3HAHHA.

Hanpumep, npuMeHHTENbHO K 3KOJOrHH 3HaHHMe Xapak-
Tepa OTKJHKA Cpeibl Ha TO HJH HHOe Bo3jeficTBHE H mpa-
BHJIbHAA €ro HHTepIpeTauHs NO3BOJAT CYAHTb O BPEIHOCTH
BO3JEeHCTBHA HA CpPeAy H HCKaTh NYTH €€ 3alHTH. JTO 0CO-
O6eHHO BaXXHO 1Js OuoJoruyecKHx oO0LEKTOB, NOCKOJbKY J0-
CTOBEpHOE OmfpejeJeHHe BpeAHOCTH BO3NEACTBHA Ha HHX
npeacras/sfier A0 CHX HOp 3HauHTe/bHhie TPYAHOCTH, CBR-
3aHHEIE C HEOMHO3HAYHOCTbIO H BPEeMEHUBIM CABHIOM 6140.:10-
THYE€CKHX NOCJEeNCTBHH BO3AEHCTBHA.
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SAKNOYEHHE

Hrak, ML paccMmoTpenl pe3oHaHCHble B3aHMOIEHCTBUSE
B 6nocepe B OCHOBHOM Ha ABYX CTPYKTYPHBLIX YPOBHAX
OpraHH3alMM BEIECTBA: SACPHOM H MEHTAJbHOM (AyXOB-
noM). Hano ckasatb, 4TO sA€pHBIH YpOBEHb He SBJSETCH
CaMBIM HHXKHHM, (PyHIaMeHTaNbHLIM YpPOBHEM OpraHusa-
uny. Ceiluac u3BecTHH eule gBa OoJiee HH3KHX CTPYKTYp-
HBlX VPOBHS: HYKJ/OHBL 11 KBapKH ¢ JjelToHami. 3TH ypOB-
HM, Ha Haull B3IJs], ellle HeA0CTATOYHO H3yuelibl 1Js1 TOTo
yToOBl OCHOBLIBATHD HA HHMX KOHUENTyaJ/bHLIE NMOaXoabl. Tem
He MeHee B IOCJeJHHe TOibl yXKe MNOSBHJHCH TUIOTE3bl, B
OCHOBE KOTOPLIX JI€XKHT KBapKOJEHNTOHHLII ypOBeHb, Ha-
npuMep MHKpOJenToHHas KoHuenuns A. ©. OxaTtpnHa uJiau.
HefitpuHocdepHas runoresa A. I'. Tlapxomosa. Obe runo-
T3l MNpeANno/jaralT HaaHuve o06JaKoB JeNTOHHOrO rasa
BOKPYI' BCSKOTO BellecTBeHHoro oObeKTa: OT aToMOB 10
nJjaHeT H rajJakTHk. Bo3aMoiKHO, MK y:Ke CTOMM Ha nopore
NOHHMAaHHA KOCMHYECKOro B3auMoJAeHCTBHA ¢ OGHocdepoit
HA caMOM (YHAaMEHTa/JbHOM YpPOBHE.

Oanako cerofHs B HaykKe HaJHLO SIBHAsl JNHUCIPOMOPLHS,
JocTatouHo aKTHBHO PasBMBAlOTCH (U3HKA, XHMHSA H AaxKe
OTAeJibHBIe HanpasJedus Onosorun (K npuMepy, reHHas
HH)KeHepHs), B TO BpPeMs KaK KOCMOIJaHeTapHble aCHeKThl
Onocgepnl, paccMaTpHBaeMble B €CTECTBCHHOHAYYHOM Ilja-
He, 0Ka3aJHCh Ha 3aABOPKAX HayKH.

Ilpn BCcex CcBOMX MJOCTOMHCTBAX KapTHHa MHpa, AaBae-
Masi COBpeMEHHOH HAYKOH, COREPKHUT CYLUeCTBEHHLI HU3BAI,
KOTOPOro HEeT B I1aHBHOM, HO UE€JbHOM MHPOCO3EpLUAHHH
apesHHXx. CoBpeMeHHass kapTuHa MHpa (parmeHrapHa, Te
YaCTH €e, KOTOpble CTPOATCS HAa OCHOBE (HU3HKH, XHMHM,
aCTpOHOMHH, AaJIeKO He BCeraa H He BO BCEM <«CIBLIKYIOTCH»
C MHPOBO33pPEHYECKHMM NO3HLHAMH Onojoruu. IJTOoro pas-
JleJleHHs] HeT B APEeBHMX MHCTHYECKMX Bo33peHusx. He
AOJ/KHO ero ObiTb M B COBpPeMEHHOM eCTeCTBO3HAaHWH, HOO
MHD YeJ0oBeKa, OTOPBAHHLIH OT KOCMHYECKON HepapXxHH, HH-
Koraa He cMo)KeT OHITH 1O3HAH BO BCeX €ro CJ0XKHBIX
B3aMMOCBA3AX C OKpPYXKaloHieid CpeloH.

Beposatno, He cayuyaiino ob6napyxkeddHoe HIMP-cBasu
MexKay HebGeCHbIMH TeJaMH H XHMHUYECKHMH 3JeMeHTaMu:
HMEIOT MEeCTO TOJbKO AJis 3€MHOro MardutHoro noJasd. Ha
ApPYyrof mJaHeTre ¢ HHHIM MAarHHTHbIM MOJeM HMEHHO 3TH
CBA3H He MOryT cyllectBoBatb. Duonornueckue nocaencr-
BHSi TAKOH CHTYauHH HeTPYNHO NpeACKasaTb: MOCTeNeHHOe
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paccor/iacoBaHHe OGHOXHMHYECKHX peakuHil, - QyHKIHOHADb-
Hble HapylleHHs, CMepTh H BooOlIe HeBO3MOXKHOCTh KH3-
HH, nogobnoi 3emuoit. MOXHO CKa3aTb, 4TO 4YyXKas mjiaHe-
‘Ta AJS 3¢MHOrO OpraHu3Ma — 3TO TeonaToreHHasi 30Ha, B
'KOTOpOH HEBO3MOXHO CyHIecTBOBAHHEe 3eMHOH, 6e/1KOBO-HY-
KJIEHHOBOH (OpMbl XXH3HH.

KpomMe paccmMoTpeHHOro 3/€eKTPOMAarHMTHOTO B3auMOgeH-
CTBHs B ynpasJaeHHH 6nocdepoit, MOTYT NpHHHMATh yyacTHe
H JApyrH€ BHAB KOCMHYECKOTO H3JYyYeHHSl, CpeAH KOTOPLIX
HanboJsiee HHTEpECHHB yacTHUb, obaagamowue 60abWONH npo-
HHKawwWeH cnocobuoctoio. M3 Bcex H3BeCTHBIX B HACTOR-
liee BpeMsl 3JEMEHTapHBIX 4acTHLL K TaKHM CJielyeT OTHe-
CTH npexkje BCEro HEHTPHHO, MOTOKH KOTOPLIX INPOHH3LIBA-
I0T HaCKBO3b BCe KOCMHYECKOe NPOCTPAHCTBO. YueT Hekl-
‘TPHHHBIX TIOTOKOB, HECyLMX YNpPaBJfOUYI0 KOCMHYECKYIO
HHpOpMAUHIO, NO3BOJAET HAHTH 10Bbl€ MOAXOAH K pelle-
HHI0 uHeJjoro psga ¢yHaaMeHTtadbHbiX mnpobsem. Hamnpu-
Mep, KakoBa poJb H3oTona K' B xu3HH Ha 3eMJe, 3aueM
TIDHPOJE 3aMENJIHTE/IH HEHTPOHOB B BHAE pacCCessHHLIX IO
3eMHOH KOpe peAKo3eMeJIbHbIX 3JIEMEHTOB, 32 CYeTr yero
ofecrneuyrBaeTcss TeMIepaTypHbLIH M CeHCMHUYECKHH pEXHMH
3eMJqaH, noyeMy INpH PAaZHOAKTHBHOM pacnajge NpPHPOAHBIX
H30TONOB NOYTH BCerza IPHCYTCTBYET KaHaJ 3JIeKTPOHHOIO
3axBara.

Hobapum elie, yto nopaep:KaHue OGHOJOrHUECKOTO paB-
HOBEeCHsI BCeX BHAOB JKMBBIX OpraHH3IMOB Ha .3emJe, H3-
BEpXEHHA BYJIKAHOB H 3eMJIeTpsICEHHA, obecnieueHHe 3KO0N0-
THYECKOr0 PaBHOBECHA M MHOTHE ApPYrHe fIBJEHHS NPHPOLbI
MOXKHO ITIOHATb H OOBACHHTB ¢ TOYKH 3PEHHS PEe30HAHCHOrO
BO3AE€HCTBHA NJaHET HAa MArHHTOAKTHMBHbBIE H30TONBl XHMH-
YECKHX 3JEeMEHTOB. JICHO, HAaCKOJbKO BaXKHO 3HATb H INIOHH-
MaTb 34KOHOMEPHOCTH KOCMHYECKOro BJAMAHHS Ha OHO-
<epy.

«CnacTn fBJEHHE» — 3TO BbipaXKeHHe IIPUNHCLIBACTCH
IlnaroHy H O3HauaeT cor/acoBaHHe TeOpeTHUYECKHX BO33pe-
HHMH ¢ naHHbIMH HabJoneHHH. LA pacCMOTpeHHOH MopeJH
MHOroe B 3TOM HalpaBJeHHH yiKe CaesiaHO, OAHAKO NOJIHOE
COrJjacue, OYEBHIHO, €lle 1aJeKO BIEpeiH.

Ilucarb KHHIy O KOCMHYECKOH CYIELHOCTH BCEro KHBOFO
Ha 3eMJie MOXHO BeYHO, I BCe paBHO MHocJexHAs d¢pa3sa
‘TAKOr0 COYHMHEHHS JOJXKHA 3aKaHYHMBATHCS BOIPOCHTE/b-
HelM 3HAaKoM. OOGBEKTHBHOCTH paiK H HaMm cJeiyeTr CIpo-
‘CHTb, 3aCJYXKHBaeT JX BHHMAHHA IPHBA3KA XHUMHYECKHX
3JIEMEHTOB K MJIaHeTaM HJH 3TO ABHAfA ycJoBHOCTL? [Joxa
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TPYAHO JaTb ONDEAEJeHHBH OTBET Ha 3TOT Bompoc, HOM
HeSICHO ellle, HACKOJbKO 3HAaYHMa Mepa BJMSAHHA IJAHET Hax
npoueccsl B OHocdepe MO CPABHEHHIO C APYTHMH HCTOYHH~
kaMH. OgHako gaxKe eCJH B 5TOH NPHBA3Ke H eCTh KaKafi~
TO YCJOBHOCTb, BC€ paBHO OHA, BHAHMMO, NpHOJAMXKaeT HaC
K «CNaceHHIO ABJICHHA».

PaccMOTpeHHBII MeXaHH3M KOCMHYECKOTO BJHSIHHS Ha&
6vocdepy, ocyHiecTBAAEMOro uepes MArHHTOAKTHBHblE H30«
TONH XMMHYECKHX 3JIEMEHTOB, HE TOJIbKO NO3BOJIf€T I0-HO<*
BOMY B3IJISHYTh HAa MHOTHe KOCMO3eMHbie CBfI3H, maparcH--
X0J10THI0, aCTPOJOrHI0, Marui, HO H cnocobcTByer Oonee
r.7y00KOMY OCO3HaHHIO KOCMHYECKOH 00YC/I0OBJI€HHOCTH XKH3--
HH H BceX [POLECCOB Ha NOBEPXHOCTH H B Hejdpax 3eMJH..
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