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26 nona 1752 r. ¢ ytpa B leTepbypre 6bIM0 AYLWHO, a K cepenvHe OHA CryCTUIMUCH
Tyuun. B aTto Bpems B chuandeckon naboparopum lNetepbyprckomn Akagemmun
npocdeccop IB. PuxmaH npuctynun K akcnepumeHTy. OH goxunaancs rpo3sbl,
YyTOObI MOHabMNOAATh, KaKk OHa NoAEeNCTBYET Ha N306peTeHHOe UM YCTPOUCTBO

Ans namepeHus atmoccepHoro anekTpuyeckoro nonsa. Bmecte ¢ PuxmaHom B

. nabopartopuu Haxoauncs ero apyr-rpasep Akagemuu Hayk. Jlroau, okasaBwimecs

W & “ Ha ynuue B6NM3n nabopatopuu BUAenu, Kak B MeTarsin4eCKUmn CTepXXeHb Ha
N g ”lf.. Kpbiwe nonasna MosiHuA. U ToT Yac OHM ycnbiXanu rpoMKue KpUkKu us
' g f % na6opatopun. Kpmuan rpasep — Ha HeM ropena oaexaa. Yro xe nponsoLno?
| A aw. 7' MeTannuyeckumn ctepXeHb, BbIXOAALWMN Ha KpbILly, Obin COeanHEH C
- AL ~.( < n3meputenbHbIM ycTpouctBoM Puxrtepa. U BOT, Koraa B cTepXXeHb nonana

"4, "4 MoOnHuUSA, OT YyCTPOWNCTBA OTAENUIICA roflyoon cBeTSALMUIACS LWap BENIMHUHOM C
: \' Kynak. OH yaapun ctosiLiero B nosylware ot yctponcrea PuxmaHa npsimo B nob.
N A w Paspanca rpoMkun Tpeck, MOX0XXUK Ha BbicTpen. PuxmaH ynan — oH 6bin your L

MrHoBeHHoO. PackanuBLuasics npoBOokK TPOMCTBa 3ajlena rpaBepa, 3axrna

aHuUnocL cnewmanbHOe onucaHme 3Toro NPUCKOPOHOro NPoucCLLEeCTBUS.
Ero coctaBun M,B, JloMmOHOCOB, KOTOpPbIN Cpa3y e NoceTusn nadoparopuio u
npapo6HO nccnegoBan Ha MecTe nocrneacTeus npoucweawero. Umeercs
rpaBlopa, caenaHHas oyeBuaLem Tparnyeckom cmeptu PuxmaHa. Bece ato
nosBonsieT caenaTtb BbiBOA, YTO PUXxmMaH Obis1 youT uapoBon MonHuen,
BO3HMUKLLUEN cpa3y nocre yaapa JIMHEMHOW MOJTHUM.



LUapOBaﬂ MOJMHMA... Tak u3gaBHa Ha3blBasniM Ha3biBasniu cBeTsLwMecs wapoBuaHbIe o6pasoBaHm|,
BpemMs OT BpemMeHuU HabnoAaa : X or: BONIM3M NOBEPXHOCTMN.

DOIIAKOM N 3€&N

_-GBLL‘-IHBS.MHMH KpaTKOBpeMeHHa LLlapoBasi MonHusA XMBET .qecsmm Mm-ly'r MMHyTbI
MOJIHUS1 CONPOBOXAAETCA POMOM, LApoBasi COBCEM UMM NOYTU GecluyMHa.B NOBeAEHUN LLapoBoW
~“MOJIHUU MHOFO HenpeacKa3yemoro: HeM3BeCTHO Kyla MMEHHO HanpaBUTCA CBETALUMIACSA Lap B

creayiollee MrHOBeHUe, KaK OH NPeKpaTUT CBOe CylluecTBOBaHUe (TUXO Unu co B3pbiBom). LLlapoBas
MONHUSA - AIBNeHue o4eHb cBoeoGpa3Hoe. OgHaKO, HECMOTPA Ha CBOKD 060CO6GNEHHOCTb, HECMOTPA Ha

TO, YTO 3TO AABNIEHME NOKa eLle He OO0 KOHLA MOHATHO U 0ObACHEHO HayKOMU — He CTOUT OTHOCUTLCA K
HeMy KaK K 4eMy-TO CBepXbOopauHapPHOMY, a TeM 6onee, cBepXbecTeCTBEHHOMY. TO fiBfieHue — Ao
KOHLIa He N3y4YeHHOoe, HO OYeHb aKTUBHO U3y4aeMoe.

Ha cerogHsiIlLLHUN OeHb yXe ACHO, YTO LWapoBasi MOJTHUA — NPOCTO O4YeHb KpacuBoe aTtmocdepHoe
SAIBfieHne, NposiBNeHne atMoccepHoOro anekTpmnyecTaa.

Ho wapoBasa monHusa 3apgaet HaMm U MHOXeCTBO 3arafok. [Npu Kakux ycrnoBusix oHa Bo3HuKaeT? Kak en
yhAaeTcs CoOXpaHsATb cBOK ¢hopmy cTtornb Aaonro? Noyemy oHa CBETUTCA U B TO e BpeMsi He usnyvyaet
Tenna? Kakum o6pa3om oHa NpoHMKaeT B 3aKpbiTbie NoMeLweHua? Ha atu n pag apyrmx BornpocoB nNoka
O OTBETa HerT. —
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Apro cobpan cBe,qerrvm 30 cnyqaﬂxﬂaﬂlm
CraTtuctuka HebonbLasa, HO MHOrne yyeHole 19 Beka, Bkrntodyasa KenbBuHa
n ®apagen, ObININ CKNOHHbI CYNTATb, YTO 3TO UM ONTUYECKAA UNJIO3USA,
WU ABNIEHNEe HearneKTpnyeckon npmpoabl. C Tex nop KONM4ecTBo U
g % 4l KxayecTBO COOOLLEHUN BO3POCIIO; cenvyac 3aJOKyMEHTUPOBaHO YXXe OKONo
: 10 TbiCcAAY crny4yaeB HaGnwAeHNA LWapOBOU MOJSTHUM.
,,--,;\\_._.s‘..b \ o BoT HECKONbKO npumepos.
L N «lMocne cunbHOro yaapa rpoma B OTKpPbITYIO ABepb Bnetena 6eno-ronybas
Vi lwapoobpa3Has macca auameTpom 40 cMm 1 Hayana O6bICTPO ABUraTbCA NO
KOMHaTe.OHa nogkKaTtunacb nog tabypet, Ha KOTOpom A cugena. M xots oHa
oKasariacb y MOMX HOT, Tensia f He owyTuna. 3atemMm LwapoBasi MOJIHUA
npUTAHyNacb K 6atapen n ncyesna c pe3kum wuneHnem. OHa onnasuna
y4dyacTtok 6aTtapeu anameTpom 6 MM, ocCTaBUB JIYHKY FNyOMHOU 2 MM.»

~ Houbto nogen pasdbyauna HavyaBliasica rposa. M Tyt npousoLuno
: HeBeposiTHoe. MonHus BLICOKOrOpHOW NanaTku HeoXXnaaHHoO cama cooom
paccTterHynacb, 1 B Hee MeAJIeHHO BMJibif CBETALWMMNCA ronyoon LuapuK.
lNMpocHyBLMecs anbNUHUCTLI OLeNeHenu n He MOrnu NoLweBenuTb Aaxe
nanbuem. LWapuk npokaTuncs no cnanbHOMY MeLIKy OQHOro U3 HUX, U TOT
c 3HaHue. Bapyr lWapUK cTan 6bLICTPO yBenMunBaThCS B
OBpPeMeHHO MeHsisi okpacky. OH cTaHoBUNCA GenbiMm,

XenTbIM, OpaHXeBbIM..., 3aTeM OClienuTeNibHasA BCMNbIWKa 3anosfiHuna
GELEY Y

Bocxoautensam noBe3no. YTPOM U3 pacrnonioXXeHHOW Ha ceare
AnbOpyca XMXKMHbI NPULLK cnacaTesiu U OOHapYyXUIu YeTBepbIX
NOTepABLUMX CO3HaAHME anbNMHUCTOB. Cepbe3HO NocTpanasnu ToNbKo
ABoOe: y AeBYLUKU pacniaBunach 30510Tas Leno4yka Ha wee, a y oqHoro us
MY>K4YMH - OOpyyYanbHoe KonbLo Ha nanbLe.
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‘ . 1xa'nsc;| LWapoBas mo ; o Wwap unu nouty wap. OTKyAz BTCH TaKa

= yCTOHq UBOCTb CbOprL._aTO AOJI’)KHO O3Ha4YaTb Halinyume AOBOﬂbHO CUNbHOTIO

NOBEPXHOCTHOIO HaTAXeHUA Ha rpaHuue, oTaensiroLwen wapoByO MOJIHUIO OT

- 'H CBETUTCH — MHOrAa TYCKIO, a MHOrAa JOCTaTOYHO SAPKO. ApkocTb
IONHMUU CPaBHUBAKOT C APKOCTLIO cBeTa 100-BaTTHOM JNTaMMOYKM.

' BCEro wapoBasi MOJSIHUS UMEEeT XeSTbI, OpaHXXeBblI MU KpacHOBaTbIN
;aHUeM MOJIHUMN BHYTPU HEee MOryT BO3HUKHYTb TeMHbIe obnactu B
no., HUTen. B oTaenbHbIX criy4yasax Ha NOBEPXHOCTUMOSHUMN

@ b A3bIYKM NNaMeHU, U3 Hee BbIOpachl

BalOTCS CHOMbI UCKP.HeKoTopble U3 HUX MMEKT XBOCT — CBETALWMNCA UK 6enbin. lnameTtp
LLapoOBbIX MOSTHUA HAXOAUTCS B AMuana3oHe OT Jone CaHTUMETPOB A0 HEeCKONIbKO MeTpoB. Yalue
BCero BCTpevyarTca MonHua amametpom 15...30 cm.

O6bIYHO WapoBas MONMHUA ABMXKeTCSA 6ecluyMHO. Ho MoXeT usaaBaThb LUMNEHUE UMK XYXOKaHue -

ﬁo KOrga UCKPMUT. :
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- llapoBas monHus MO)KeﬁqBMraTbc;l no B‘éﬁ;_ a npuqynnum

OBWXEeHUM ObHapyXuBaeTcs onpenenieHHble 3aKOHOMepHOCTU. Bo-nepBbiX, BO3HUKHYB rae-To BBepXy, B
_Ty4ax, OHa onyckKaeTcs no6nuxe K NoBepxXHOCTU 3eMnu. Bo-BTopbix, oka3aBLUMCb Yy NOBEPXHOCTH 3eMNu,
~OHa ABUXeTCcs Aanee NoYTN ropu3oHTarbHO, 06bIYHO NOBTOPAA penbecg MecTHocTU. MonHus o6xoaurT,

ornbaeT npoBoAsiLiMe TOK 00bEKTbI U, B YaCTHOCTHU, niogein. MonHusi oOHapyXXuBaeT sIBHOe «KeraHue»

NPOHUKHYTb BHYTPb NomelleHun. Bbi3biBaeT yauBneHne cnocoGHOCTb LWWAPOBOM MOJSTHMU NPOHUKATb B

nomeLleHue CKBO3b eI U OTBEPCTUSA, pa3Mepbl KOTOPbIX MHOIO MeHbLUe CaMOW MOJTHUM.

Tak, MmonHus AnamMeTpom 40 cm moxeT npOVITM CKBO3b OTBepCctTne amamMmeTpomMm BCero B HECKOJ1IbKO
MUJTIJINMETPOB. I'Ipoxonﬂ CKBO3b MaJioe orBepctune, MOJIHUA O4eHb CUJNIbHO p,ecbopMMpyeTcn, ee BewwecTBO
Kak Obl nepennBaeTcsa 4Yepe3 oTBepcTUue. Ewe Gonee yanBuTelsibHa CMNOCOOHOCTb MOJTHUK Nocrne
npoxoxaeHunsa CKBO3b OTBepCTUe BOCCTaHaBNIMBaTb CBOKO LLApPOBYHO (pOpMy.

Xueet waposas MonHua npumepHo ot 10 ¢ 4o 1 MUH. MeHbLue XXUBYT O4YeHb MarneHbKne MOJSTHUU
(avameTpom nopsigka caHTUMETpPa U MeHblLUe) U O4eHb bonbLune (AuameTpoM OKOSo MeTpa n 6onbLue).
ro XXuByT MonHuu gnametpom 10...40 cm. Yawe Bcero (B 55%) monHusa B3pbiBaetTca. B 30%

JIHUSA CNOKOMHO yracaet. ManeHbKue MOsIHUM OObIYH aloT («cropatoT»); 6onbwme
peano4uTaroT» pacnagaTb -




Cromb0,.SHenFM.COBRPKMTCA B WaI0EE! oMLY

'KOTOpbIle OHa C )CTaBnsAeT cn_e csoeroucq% HoBeHus. Bocnonk yVeMCS COOOLUEeHne OOgHOro U3
“Habnwopatenen: «OHa onnaBuna y4actok 6artapen guameTpom 6 MM, ocTaBUB JTYHKY FMyOUHON : ».

3HauunT, MonHusa ucnapuna okono 0,45 r xxene3a. [ina atoro Tpedyerca aHeprusa, paBHasa 4 kK[XK.
_EcTecTBeHHO, 4TO He BCs. (M- HaBepHoe, Aarieko He BCS) IHeprus LWapoBou MOSTHUM Obinia uspacxogoBaHa
Ha ucnapeHme HebGONbLLOro yyactka 6atapeu, TakK, YTO NOsIy4YeHHbIN pe3ynbTaT MOXHO paccmaTpuBaTb
BCEro NWb KaK OLeHKY HMXXHEeWN rpaHnLbl 3HEPruu: 3Ta IHEeprusa oKkasbiBaeTCA He MeHbLUe HECKOMNMbKUX
KUNomKoynemn.

B ogHOM 13 nucem coobwanochb, 4YTO WapoBas MonHUA anameTpom 30 cMm pacLienuna Topyallyro us3
BOAbI AepeBAHHYIO cBalo AanameTpom 30 cMm BAOSIb BOSIOKOH Ha AJIMHHbIE LLENKW.

CnepoBaTtenbHO, 3Heprusi, 3anaceHHasl B LLAPOBOMN MOJSIHUN ANaMETPOM 25 CM, HaxoauTcA B
npeaenax 100k0)K. Takaa oueHKa npeacTaBnAeTcA BNOSIHE NpaBAonoAoOHOU: OHa corfacyeTcs ¢
pe3ynbratamMmm nNosly4eHHbIMN Ha OCHOBaHMMU 6ONbLUOro KonnyecTtsa HabnwaeHUU LWapoOBOMN MOJSTHUN.

B cnoKOMHOM COCTOSAHUU OT mapOBoﬁ MOJTHUMN ncxoaumT HeObIYHO Mano Tenna, a BO BpeMs B3pbiBa
ﬂmancn 3HepruAa MHoraa paspyliaeT Unu onanueaeT NpeaMeThbl, UCnapsieT BoAy.
-—;-; ’
A BO3HVIKaeT B nepvuog I'pO3OBOVI akTuBHocTu. Ho ecTb oTAaelibHble
O nNnoABJIeHUN UJapOBOVI MOJTHUU U B ACHYIO noroay. MoXxHo npeanonoXumTb, YTO OHA

BO3HUKaeT 3a cHeT 3Hepruun OObIYHOM MOJSHUMU, KoTOpasa noaBoAUTCA K Teﬂe(bOHHOMy annapaty unu
po3eTkKe no noAaKnrw4yYeHHbIM K HUM nNpoBo4amMm.




KarAYaETeT. - VoA BNAeTcCar:

HdOT¢ ‘ee HAaoNnwaeHMM ¢ 4YactToTou nosiBJieHUN. CvuiecTrRvVeT rmnorela. ml:nn;unm'
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~ MOTTHUS BO3HMKAET CTOMb e YacTo, Kak U o6blYHaA MonHusA. OGbIYHas MOMHUS APKO BCMbIXMBaeT,
XOpOLUO BUOHA 32 KNITOMETPbI U JaXe AeCATKU KUIIOMETPOB; K TOMY e OHa ONnoBeLlaeT O CBOEM

_BO3HMKHOBEHUM packaTtamu rpoma. YTo e KkacaeTcsl LLapoOBOW MOJIHMU, TO OHA, KOHEYHO, AaneKo He CTOoSb

~3amMeTHa. YTo6bl 06paTUTL BHUMaHMNE Ha CPaBHUTENIbHO HEOOSMbLLUON Wap, ABUKYLMACA NMPaKTUYeCKU
GeclyMHO 1 cBeTALWMNCA KaK 50-aBTTHaA NnaMnoyvka, Heo6xoAMMO CTONKHYTbLCA ¢ HUM «HOC K HOCy».
Kpome Toro, Hago y4ecTb, YTO LUAPOBYIO MOJTHUIO HabnogaloT BONIM3N 3eMHOM NOBEPXHOCTU (Ha BbICOTE
OT MeTpa A0 AEeCATKOB METPOB), TaK YTO OHA NIEerko MOXeT CKPbITbLCA 32 TEMU UITU UHBIMU OO BLEKTaMu.
Mo>XHO NpeanonoXnTb, YTO LLApPOBasi MOJTHUA AENCTBUTENIbHO BO3HMKaeT B MecTe yaapa oO6bIYHOM
mMonHuu. Ho 31O MecTo He YacTo yaaeTcs HabnoaaTb B HenocpeacTBeHHON 6nmn3ocTu. MoxHo
NpeaAnosioKNTb, YTO LLAPOBYHO = ' ;i MOJTHMIO HETPYAHO ONo3HaTb NO ee B3pbiBy. OgHaKo He
BCerga oHa 3akaH4YMBaeT cBoe 'l ecTBOBaHue B3pbiBOM. LLlapoBas MonHus B3pbiBaeTcA B
OonbLUMHCTBE '"'f.}TVI 55% oTHOCATCA K HabGnNAeHUIo, a He K crny4vasam
nosiBneHusi. 3Ha4u | [ yawe MonHus 3aKaHYMBaeT CBOe CyL|eCTBOBaHMWe
CMOKOMUHO, ’

Ly
apoBasi MOMHUA — I | akoe yx penkoe siBneHue. Bce geno B ToM, 4TO.
'HabnioaaTens B COCTOSIHMM 3aMETUTL LB Te WapoBble MonHWKU. KoTopkie nn6o cnyyaitHo BO3HMKAK
BON 0, NnMbo np ; BO BCSIKOM crly4ae, Bpsif Ny KTO 3aMeTUT HeGonbLIOoW
cB PUK Ha PacCTOSIHUU B HECKOMNbKO KUMOMETPOB. STO TONbKO NpeAnonoxeHue, runortesa. B
HacTosilLlee BPEMs He MOXeM ee NoATBEePAUTb, Kak M OTGPOCUTD.




“YCTPOUCTBO LLIAPOBON MOSTHUN:
1 — 06rnacTb HU3KOro AABMEHMS,
3aHATas ANeKTpoHamu;

2 — obnacTb, rge npoucxoaut
MOHM3aLMSA MONEKyN BO3ayxa
3NeKTpoHaMu;

3 — obnacTb BbICOKOroO AaBNEHUS
(okono 100000 atm.), B KOTOpOM
NpoucxoauT pekoMoMHaLms
MONOXWUTENbHO N OTpULLATENBHO
3apsKEHHbIX NOHOB U
obpasyeTcst SKpaHUPYHOLLMIA CITOMN

Mbl (pagunyc debas) n
" M30NAUMK U3 HENTPAIbHbIX
eKyI1 BO34yxa;
. Weﬁampammo,
HaCbILLIEHHOE MOMNOXUTENbHO
3apsSKEHHBbIMN NOHAMMU.

MOXXHO pas,u,enmb Ha OBe rpynnbl %nHy rpﬁlﬁmsbl
COrflaCHO KOTOPbIM LLapoBasd MOSHUS HEMPEPLIBHO MOMyYaeT SHEPIUIO
n3BHe. K gpyrou rpynne OTHOCATCHA rMNoTesbl, COrflacHO KOTOPbIM LLapoBas
MOJTHMSA NOcrie CBOEro BO3HMKHOBEHUA CTAHOBUTCS CaMOCTOSATENTbHO
cywecTByronM 06bekToM. Kakas e 13 runotes npasgonogobHa?
Bo3MOXHbI OTBET Ha 3TOT BOMNPOC AaeT Tak Ha3Barnemas KrnactepHas
rmnoTesa, npeanoxeHHasa B 1974 roagy W.I. CtaxaHoBbIM.

KnacTtep — aTO NONOXUTESNbHbIN UM OTpULAaTENbHLIA UOH,
OKPY>XEHHBbIbI CBOEOOpPa3HOM «LyOOoM» U3 HeUTpasibHbIX MOekyn. Ecnu
MOH OKPY>XEH MOofeKynamun Bofbl, €ro Ha3blBaloT rMapaTUpPOBaHHbLIM.
Mornekyrna Boabl ABNAETCH NONAPHON MOSEKYNOWU: LIEeHTPLI ee
NONOXUTESbHbIX N OTpULATENbHbLIX 3apA40B HE COBMagaloT Apyr C APYroMm.
OHa B cuny ceoen NonsipHOCTU YAepPKMBaeTCcs B6NM3n MOHOB cuiamu
anekTpocTaTtmyeckoro HanpsbkeHusa. CornacHo rmnotese CtaxaHoBa
LiapoBasi MOMHWs1 NpeCTaBMsieT CObOoV caMOCTOSITENBHO CyluecTByiolee

. Terno (6e3 HenpepbIBHOTO NOABOAA 8HEPTMM OT BHELLHWX UCTOYHVIKOB),

ALllee U3 TSXErbIX NOMAOKUTENBHbLIX N OTpULaTENbHbIX MOHOB,
pekoMbuHauuns KOTOPbIX CUITbHO 3aTOpMOXKEeHa BCIeACTBME rmapataumm
noHoB. [laHHaga rmnoTesa BNOfIHE XOPOLUO OObACHAET BCE CBONCTBA
LLIAPOBOW MOJSTHUU, BbISIBIIEHHbIE B pe3ynbraTte MHOMOYUCEHHbIX
HabnoaeHuin. M Bce e 9TO TONbKO rmnoTesa, XoTs U JOBOSbHO
npasaonoaodHas.
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= 2 BCEro LwapoBasi MOJTIHUA 06XoAUT CTOPOHOMU. B oTAenbHbIX cnyvyasax gaxe npAamo¢ ——e
NPUKOCHOBEHME MOJIHUM He NPUYUHANO HUKAKOro Bpeaa; B ApPYyrux crny4vasx Takoe NPMKOCHOBeHUe
~AaBano 0Xoru, XoTsl u 6onesHeHHbIe, HO OTHIOAbL He cMepTenbHbie. CnegoBaTenbHO, TemMnepaTypa Ha

"NOBEpPXHOCTU MOJIHUM HEBbLICOKA - OHa NGO COOTBETCTBYET 0ObIYHOM TemMnepaType, TIM60 HEMHOro
npeBbIWaeT ee (no - BuAMMomMmy, He 6ornee yem Ha 100 K). BHyTpu wwapoBon MonHuM Temnepartypa Bbilue,
YyeM Ha ee NOBEpPXHOCTU, OAHAKO BpAA Nu oHa npeBbiwaeT 300...400°C.

MoxHo yTBepXXaaTb YTO ONAacCHOCTL LWWapoOBOM MOMHUM nNpeyBenu4yeHa . Kak nokasbiBaeT NpakTuka, Kyaa
Oonee onacHa nNMHeMHas MOJTHUA.







