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IIpeducnosue

eCKOJIBKO JIeT Ha3aj COMHEYHLIM 3MMHUM

YTPOM fl IOAHHMAJICA HA MAIIMHE Ha FOPKY,

Ha KOTOPOM pacnonoxeH kourepk Cearoro

HoanHa, 4ToObl MOUTPATh C ANMEKTPOHAMU.
He3azonro A0 TOro A MO3HAKOMHICA C NPe3UAEHTOM
3TOr0 yueBHOro 3aBefieHHA, PACIONOKEHHOTO B IIpeX-
ropbsix Canta-®e. IIpH3HAThCA, 5 OLLT IOpaXKeH, y3HAB,
YTO CTYZIEHTOB F'yMaHUTaPHBIX (aKyJbTETOB TYT YIUIIH,
KaK [OBTOPUTH 3HAMEHUTHIH 3KCTIEPUMEHT, IPOoBefieH-
HbI B 1909 rogy PobeproM MuiivkeHOM, B KOTO-
POM eMy YAAJIOCh U30JIHPOBaTh M K3MEPHUTH DJIEKTPOH,
a TaKXe I0Ka3aTh, YTC OH ABIAETCH NMEepeHOCYHUKOM
ANEKTPUYECTBA.

DTOT KONNMEeMX, KaK U aHaJOTMYHBIM KOLIeLK B
AHHarmosuce, cTpouT obydeHHe Ha OCHOBe Kjaccuyec-
KO mporpaMMbl — u3ydeHHe QM3NKM HAYUHAETCS C
VI Beka 70 H.3., ¢ TpyAOR $Mn0coPOB-AOCOKPATHUKOB.
Hmenno toraa ®anec MuneTckyil 3a0K1U/ NePBBIH
KameHb B Teopuio Benuxoro O6beAviHeHUs, 3asBUB:

| Hpeducnosue 9



“Bcé coTBOpPEHO 13 BOZAbL”. ByAb OH XMB cerosns, HaBep-
HAKa paboTtas Gbl HaZ Teopuel CynepeTpyH.

Qanec Takxe OTMETHA, YTO IOPOAA, HA3bIBAEMAA
MarHeTHMT, — Ta, YTO HAXoOAT B MarHe3uu, — HeBH-
JMMO¥# CUIIOF MPUTATHBAET METAJUILL, a €C/IH KyCOYeK
AHTapA, KOTOPbIH APeBHUE TPEKH HAa3bIBAJIH 37€KmMpo-
HoM, 060 YTO-HMOYAL TOTEpeTh, TO OH IpuoGpeTaer
YyZleCHOE CBOMCTBO: HAuMHAeT NMpPUTATMBATL K cefe
MEJIKYX0 COJIOMYy Y YellyHKM 3epHa. Ilpoiizer eme
Gosnee ABYX THICAY JIeT, # Bpay Koponess! EnuzaseTsi I
no uMeHn YunbsMm [unbepT 3aMeTuT, YTO, eC/y 1e-
KOM NOTEpPeThb CTEKJIO, OHO “HAafHTApUTCA”, TO eCThb
Hasnektpusyercad (TMnbepT okasancs mepBBIM, KTO
MCIIONB30BAN STOT TEPMHUH), U Gosee TOro — Apyrue
MaTepHUa’bl TOXE MOXHO “OXUBHTL” NMOACOHBIM 00pa-
3om! Tpenue, paccyxzan I'mnbepr, HarpeBaer HeKylwo
COZePXAIYIOCA B TeNax XHAKOCTh, KOTOpas HauyM-
HaeT UCTOuATh NMUNKMIA, ra3o06pa3Hklii 3apan. Ppan-
uysckuit ¢usuk Hlapne Ppancya ze Cucrepre Qiode
nowes eme Aanbume. OH 06HAPYXWN, YTO HATEPTHIH
AHTapb OTTAJIKMBAeT Te NPeAMETHl, KOTOpble HaTepToe
CTeKJIO MPUTATHBAET, H CAeAa BHIBOA: 3NeKTPUYECTBO
ObIBaeT ABYX BHJAOB — “CMOJIAHOE” M “CTEKOJIbHOE".
Ozxnako TONLKO MHINVIKeHY YAaa0Cch HalUTH pasyMHoOe
00bACHEHHE BCeM STHM ABJIEHNAM.

dusiyeckas nabopaTopus KOWiemKa pacronaranach
B 1JOKOJIe OKPYKEHHOTO COCHaMH ABYX3TaXXHOrO A0Ma

B CTHUIE TEPPUTOPHIL. 3aHATUW He ObLI10, Xamo3n 65U

1 MeKCHKaHCKH# CTHIIb, ZUIA KOTOPOTQ XapakTepHa CTHH3ALNA 104
TIMHOGHTHEIE 30aHNS M HEBBLICOKAA ITAXHOCTD., (ITpum. nep.)
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ONyIieHbl, 1 B NMOMEMeHNH Lapua mojyMpak. B npo-
THBONOJIOKHOM KOHLE ayZuTopHyt AupexkTop nabo-
paropuu Xaxc $oH Bpuser coOupan Ha ZiepeBAHHOM
naBOPaTOPHOM CTOJIe SKCIEePHMEHTANbHYIO YCTRHOBKY.
B xosemxe CymecTByer TPAzMLKs, COMIACHO KOTOPO#
CTYZIeHTb! M IPeNoAaBaTeNny JOJDKHEI 06paiaThCa APyT
K APYTY, MCTIOMb3Ys BEKIMBOE “MUcTEp”, — MUCTED GOH
Bpu3sen, mucrep JKOHCOH, ~ MO3TOMY Aa)<e Pa3roBopbl
B KOPHMZIOpe 110 CTUJIIO HATIOMMHAIOT KOJIOHKY CBETCKHX
HOBOCTEi! B pecriekTabesbHoi “Hbro-Mopk TaiMc”.

Hpes sxcriepmenTa MUWUIHKEHA, TOACHAI MUCTED
¢$on BpuseH, 3aKN04aeTCA B CIEAYIOMEM: MCTIONL3YA
NyIbBEPH3aTOP NS KYXOB, BIPHICKUBATD MeJIbYaitiye
KarneJbKy MacJia B POCTPAHCTBO MeXy ABYMs1 MeTasl-
MMYEeCKUMM MIaCTHHAMK, OflHa M3 KOTOPBIX 3apsDKeHa
“CMONIAHBIM” 3IEKTPUYECTBOM, @ BTOpPasg — “CTeKO/b~
HEIM™. HekoTOphle KanenbKy, HaTHPaeMble BO3LYXOM
TaK )Ke, Kak HaTupan AHTapb Panec, 3NEKTPH3IYIOTCA.
MeHnq HanpsXeHHe Ha [I1aCTHHAX, MOXHO 3aCTaBUTD
KanenbKyd MOAHKWMAThCA, ONYCKaThCA MM 3aBUCATDb
B OIpeIe/IeHHOM IOJIOKEHHWH.

ITo Macce Kammi ¥ HATIDAKEHHIO, HeOGXOMMMOMY
A7A TOTO, YTOOHI NIpeyNpeAuTs ee NajieHue, JIerko pac-
CYUTaTh ee 3apazd. IIpoBels W3MepeHMa Ha A0OCTaTO4-
HOM KOMWYEeCTBE Kamnejb, MOXHO ONpeZeluTh, BeneT
nu ceba 3apAx KaK XHUAKOCTb, HAKAIUIMBAACh B TI0O0M
KOJIM9EeCTBe, UM OH JUCKPeTeH, KaK MeJIodb B KaPMaHe.
Ecnu nocneznsee yreepikaeHue CpaBeAnyBo, TO CAMBIH
MaJleHbKUil 3apsan ¥ OyfeT 57eMeHTApHOM efuHuuei
3NEKTPUYECTBA, T.e. 3aPAZOM 3/1eKTPOHa.

Korza skcnepumeHTanbHas yCTaHOBKa Oklma co-
6paHa, Hayancs caM 3KcnepuMeHT. TTocsie HECKOMbKUX
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npoOHLIX myckoB MycTep GoH BpuseH npurnacun MeHs
NIOCMOTpeTh Ha NpoHcxoadllee. 3arisTHYB B KaMepy
Yyepe3 yBeJMUHTENbHOE OINTHYECKOe YCTPOMCTEO,
NoX0OXee Ha MaJIeHbKMil TeJIeCKON, A YBHAZen Karuiu,
ITpH 3a7Heil noAicBeTKe OHHU CUSAIY, KK CO3Be3/ie MU
Aaxe ranakTuka. Cam MWUIHKeH ONMCHLIBaN 3Ty Kap-
THY Tak: “Kanns kasanach 3Be3zoi-0pruManTom”.

Hayka B XXI Beke npeBpaTvnack B HHAyCTpHIO. OT-
KPbITHA, O KOTOPBIX TO H JIeJIO NIMIYT ra3eTsl, — pac-
muPppoBKa reHoMa, ZI0Ka3aTEJbCTBO CYLIECTBOBAHHUA
TON-KBAPKOB, OTKPbITHE HOBOM INAHETH! [0 aHAM3Y
xone6GaHuii faneKoii 3Be3bl, — CTOAT MUUIMOHBI 10N~
napos. OHH NOPOXAAIOT TepabakiTel HHPOPMaLUH, INA
M3yYeHUs KOTOPBIX HeOGXOAWMEI CyNepPKOMIBIOTEPHL,
npeBpaTHBIIMecs B GpaGpHKH 10 MPOMSBOACTBY pac-
4eTOB M M3/YYalomNe CTONBKO TeNJIOBOM SHEPTHH, UTO
INA MX OXJaXZeHuA TpeGyloTCs yCTaHOBKH, mOTpe6-
NAIolIMe He MeHbllle 3/IeKTPHYeCcTBa, YeM HeGosbmme
ropofia. DKCNepHMEHTHI NMPOBOAATCA HCCIIeoBaTeNb-
CKMMM Ipyninamu, No CBOMM pa3MepaM He yCTyTialomue
KOPTIOpaLMAM.

OnHako coBCeM He[aBHO caMble MOTpsAcCAloniHe
Hay4HbIe OTKPBLITHA JAENaNviCh YYeHbIMH B OUHOYKY.
Benmxue 5KCIepHMEHTHI, CYIIECTBEHHO PacliupABIMe
rpaHuibl IO3HAHHOTO, CTABMJINCH OJHMM WM ZIByMS
y4eHHIMH Ha NabGOpaTOpHOM crone. Pacuersi, eciu
B HUX BO3HHMKA/a HEOOXOAMMOCTD, AENANIHCH HA JIUCTE
GymMary, a mo3fHee — C MOMOILBIO orapudMuyecKoi
JIMHEHKH.

DTH 3KCUEPHUMEHTHl 3aMyMbIBAIMCh W INPOBO-
AWIUCh € TakoN Oe3ynpeyHOH 371eTaHTHOCTBIO, YTO
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3aCIYXKMBAIOT, YTOOB! KX Ha3biBaNH KPacuBLIMH. TIpu-
YeM KPacHBBIMHM B KJIacCH9€CKOM NOHHMAHWM 3TOrO
C/IOBA — JIOTMYECKast MPOCTOTa 0GOPYAOBaHMA HADARY
€ JIOTUYeCKOM NMPOCTOTOM aHaNNu3a KaXyTcs CTONb Ke
Ge3ympeyHbIMM W €CTeCTBEHHBIMH, CKO/Mb M JIHHMH
ApeBHerpeyeckod craryn. OHU He OCTaBIAIOT MeCTa
COMHEHHSIM W HEeOAHO3HAYHOCTH, PacmMpsad M yrayb-
A HAIOM 3HaHWUA O Npupozie. ByAyyH NOMynsapu3aTo-
POM HayKH, s BOCXMINAKOCh TAKUMH yMO3PUTELHBIMH
MOCTPOEHHAMH, KaK KBAHTOBasA MeXaHMKa M obmas
TeOpHs OTHOCHTENLHOCTH, KOTOpble CTPEMATCA OTpa-
3HTb PEaNbHOCTb C MOMOWBIO HECKOMbKHX M3SIIHBIX
yparHenuiA. YToObI NOHATH, HACKONBKO aOCTPAKTHBIMH
CTaJIM 3TH MCCIIEROBAHNA, AOCTATOYHO YIIOMAHYTh TeO-
PHIO CYTIEPCTPYH, YTBEPKAQIOWIYIO, YTO MaTepus H3Ha-
Ya/TbHO TeHEePHPYeTCA MaTeMaTHYeCKMMH CHUMNIMETaMH,
KONIe6IOMMHUCA B ECATUMEPHOM NPOCTPAHCTBE. DTO
notpAcaeT BooOpaxKeHue, HO NIPH ITOM U 3aNyThiBaeT
06BINHOrO 4eOBeKa, a HACTONBKO, YTO BO3HMKAeT
OCTpOE XeJlaHue BEPHYTHCS K IePBOOCHOBAM.

Xypuan Physics World (“Mup ¢u3uxu”) ofiHaxabl
NpoBeJ ONPOC CBOMX YUTaTesIei, CIPOCUB UX, KaKue
9KCNIEPUMERTEl OHUW CYMTAIOT CAMBIMM KDAaCHBLIMH.
[To pesynbTaTaM OmMpoca OBUIM Ha3BaHbl JECATH Jy4-
LIHX KCIIePUMEHTOB, KOTOPBIE, KaK ¥ IPeANoNaranoch,
oTHOcATCA K obnacty ¢uzuku. Ho a4 mopymai, a yro,
€Cny pacKUHyTh CeTH mupe? M Toraa nosABUICA MOK
COBCTBEHHBIH CTMCOK.

[1epBLEIM J€IOM HY)XHO OBLIO ONpeRenuTshCs, ¢ ye-
ro xHadare. C Paneca, Harvpawero AHTapb, 4To0bI
TNIOJIy4uTh CTATHYECKOe 371eKTpUYecTBO? Ho 3/1ech Her
TOM 37IeTaHTHOCTH, KOTOpPasA MeHs BOCXHIAeT: HHYero

| Apeducnosue | I3



HeJIb3A1 PeryIUpOBaTh, HET HUKaKOH cucTeMnl — Panec
He NbITANCA MOHATh, KaKhe Marepuanbl, IPH KakKuX
YCNOBUAX MOTYT 3apsKaThbcad TaKUM obpasom. Bens,
KaK yA1a/10ch Ioka3ats [uabepry, 3To CBOHCTBO AHTAPA
BOBCE He YHMKa/JbHO. DKCIIepUMeHTalbHas HayKa ABHO
Hauanach He ¢ Paneca.

Moxer, crout Hadatk ¢ IIudaropa, euie ORHOTO
JOOCOKpATHKA, KOTOPHI OOHAapyXHJ, 4TO 3By4aHHe
MY3BIKaILHOM CTPYHEI ITOAYMHAETCA CTPOTHM MaTema-
THYECKUM MpOonopuMAM? Ecnu BeA CTpyHa AaeT HOTY
20, TO TPH YeTBEePTH CTPYHBI OyAyT 3BydaTh Kak ¢a,
a e TpeT¥ — Kak Cosib. ECI CHOBA B3ATb IIOJIOBUHY
CTPYHBI, TO OHA 3a3BYYHUT KaK HOTa [0, HO Gojiee BhICO-
KO# okTaBbl. Bce Bemy cyTth uncna, 3agsun [udarop,
NPEeANOKUB, TEM C(aMbIM, €ule OAHY Teopuio Benu-
KOro obneauHeHus. TyT Obl eMy OCTaHOBHTHCA, HO OH
B CBOUX PacCyXeHUAX TNOMIeN Aaibile K CKa3al, YyTo
OFOHB COCTOMT M3 24 NPAMOYTONAbHBIX TPEYTOJAbHMKOB,
a BOAA — U3 CTa ABaAUAaTH. TaK IKCIEPHMEHT YCTYIIHI
MEeCTO MUCTHIM3MY.

MOXHO pPacCMOTPETh KaHAMAATypy Apxumena. He
OYeHb JOCTOBEpHBIH PACCKA3 O TOM, KaK OH BBICKOUMN
M3 BaHHLI C KPUKOM “DBpHKal”, KOTAA eMy OTKpbLUICHA
33aKOH, MONYYMBIIMHA €ro MM#A, MPeyMeHbIIaeT 3HA4YM-
MOCTb 3TOro OTKpbITHA. Ero tpaxtar “O njiasamoommx
TeNax” CYMTAETCS HIEZEBPOM MaTeMaTHYeCKOro Mhiul-
JieHMd, 4 He TOAbKO NOTOMY, 4YTO 3HAMCHHTOMY I'PEKY
yaanocs CcHOPMyIHpOBAaTH HbiHE BCEM M3BECTHbLIA
3aKOH (Ha BCAKOE Teno, IOIPYKeHHOe B JXHAKOCTD,
MEWCTBYeT BLITANKUBAIOMAsl CHJA, HaNpasieHHas
BBEpX M paBHas BeCy BhITECHEHHOH UM XHUAKOCTH). OH
TaK)Xe PacCUMTA, KaK KOHUIeCKU 0O'BeKT, Ha3biBae-
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Mbli napabosonaoM, ByAeT IaBaTh NPy NOTPYXKEHUH
B BOAY. (AlicOepry MOXHO IPHONHKEHHO pacCMaTpH-
BaTh Kak napabonouasl, H BeAyT OHM ce0s NpHMepHO
TaK, KaK NpeAcKasbisak ApxvuMen.)

CBOMM aBTOPHTETOM, OAIHAKO, OH 00A3aH YMEHHIO
MBIC/IUTE, 3 HE SKCTIEPHMEHTY. 910 ellle OAIUH BeANKUH
TeopeTHK. S XKe Xx0uy HaiTH Te peakHe caydaH, KOTAa,
KCTIONB3yA TOAPYUHLIH MaTepHan, MOGONLITCTBYIO-
IHas Ayma yMyzApsieTca 3aiaTh Bonpoc BeenenHoH 1 He
yCMoKauBaeTcs, NI0Ka HE MOJAYYHT OTBeTa. B Hieane
Aaxe caMu NPHOOPHI, ¢ MOMOILBIO KOTOPLIX HIIETCS
3TOT OTBeT, JOJDKHBI OTNHYATBCA KPacOTOH — Nomu-
POBaHHOE JlepeBo, OPOH3A, CHAOMMIL YePHBI 360HUT.
Ho eme Gonplee 3HaeHBe MMeeT KpacoTa CXeMbl Kc-
TIEPMMEHTA ¥ €T0 UCIIOJIHEHH s, YHCTOTa JIMHHH Yenose-
4eCKOH MBICIH.

ITo sToM npHuMHe MHe TNPUAETCH OCTABUTL ApEB-
HIOI0 I'peluio u nepeMecTUThCA cpasy B XVII Bek,
KOIZIa YeIOBEK MO UMeHH Tamwiedi cHOPMYTHPOBA
dyHnamenTanbHLIH 3aK0H ABKeHUA. OT 3TOro MyHKTa
A I0C/IEZI0BAJ AA/IbIIle, [IePHOANYECKU lesias OCTAHOBKU
Ha CTaBHOM [IyTH HaykH, [10Ka HAKOHeLl He BCTPETHIICA
¢ MWIMKEHOM M ero KpOXOTHBIMH 3Be35aMH.

He wuckmovedo, yto y uuTaTeneil Moeit KHUTH
MOXET CJIOXHUThCA CBOM CIUCOK. MOW zpyr, Bo3paxas
MHE, CIPOCHJT: “A CTOMT /I HasblBaTh kHUry “HecArs
CaMBIX KpPaCUBBLIX 3JKCNEPHMEHTOB”?” Moxer, OH
¥ npaB. Ho MHe kaxeTcs, YTO U B 0TOOpE 3KCIIEPUMEH-
TOB, U B TOM, YTO MHe 3aXOTeNO0Ch paccka3aTh O HUX,
€CTh YTO-TO OT CIy4as, a YT0-TO — OT UCKYCCTBA. DTO
KHMIa HEe O BeJMKUX OTKDBITMAX, HE O CYacTIMBOH
CIy4aiHOCTH, KOTOpas nomoria lajunero pasmiageTs
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JBikenve cnyTHUKOB IOnuTepa, a Yapnnay HapBuny
BBIOpaTH /15 cBOMX HabmoneHuit 396/1MKoB, — B 3THX
HCTOPHAX HET CO3HATENLHOH, YHPaBAAeMON MONLITKY
33a/1aTh BOMPOC ¥ NOJAYYHUTh OTBET. MOIO KHHTY TaKxe
HeJb3sl PaCCMAaTpPUBATh KaK COOPHMK KpAaTKMX Hayd-
HbIX GHorpadMii, KOTOPHIX H TAK CYMIECTBYET BEMMKOE
MHOXeCTBO. HekoTopble XH3HEOIUCaHUs, HalpUMep
AnTtyaHa JIopaHa JlaBya3be U Anb6GepTa MaiikesbCoHa,
TNIpUBNEK/IN MeHs CBOei HeoOsiyHOCThI. O Tammnee
1 HeloToHe 1 6e3 MeHR paccKa3aHo MHOTO. f cTapaics
BLIZEJIATb CaMoe [JIaBHOE M TaK, YTOOH! IKCIIEPHMEHT,
a He 3KCMEPHMEHTATOP CTAHOBMJICA repoeM Moeit
KHUTH,

XKenasg cOKpaTUTb 006bEM KHWIM [0 Pa3yMHOTO
MMHMMYyM4d, A pelyN He TPATUTL MHOTO YE€PHIUA Ha TO,
yTO6BI KaXKAOMY OTAATh JOJKHOE, TeM 6ojee 4TO 1A
HCTOPHKA 3TO NpeACTaBAAET HENpOCTYIO 3a/avy. YIu-
BUTeIbHOE OTKpBITHE JIKeiiMca JDKoyns, Kacaiomeecs
3HEPrMH M TeIUIOTHI, NpexBuAenoch eme PoGeprom
MaitepoM, 0iHaKO TOJLKO JIKOYIMIO AAIOCE HOCTABHTh
BEJIMKOJIeNH bl 3KcnepuMeHT. [To3TOMy MHe XoYeTcs
NpOUMTHPOBATh JopAa KenbBUHA, KOTODBIH OZHAKABI
cKazan: “Bompoc 0 JMYHOM MPHOpHUTeTe, KakuM Obl
BaXHBIM OH HM Ka34JICA HEKOTOPBIM Y4eHbIM, TepseT
BCsAIKOe 3HavyeHWe Ha (OHe 3aXBAThHIBAIOILEil MepCIeK-
THBBI — [IPOHUKHYTL B TaliHbl TIPHPOABL".



Inasal
Tamanen
IIpasda o deusieruu

Tanuneo Fanunei
Hopmpem patomw Ommasuo Jeonu

HuyTo He BHI3BIBAET TAKON HENPUASHH ¥ Pa3dpakeHUs, KaK JIoau,
HACTaMBalollie Ha CBOEM DAaBeHCTBE ¢ APYIMMY YYeHLIMH B Onpe-
neneHHON OGNACTH M NPUHMMAIOMHE KIK HOMKHOE HEeKOTOpble
BBIBOABL, KOTOPBIE CO BPEMEHEM JIETKO H IIPOCTO OfIPOBePraioTcs’,

Tanuneo TANUAENA. Becedst u Mamemamunecxiie Joxaamens-
Cmea, Kacarouuecs 08yx Ho8uIX OMpacnet HayKku

orza BH 6pocaeTe KaMeHb, JIOBUTe MAY MK
npbiraeTe AOCTATOYHO SHEPTHYHO, HYTOOMI
B3ATb Oapbep, MO3XeYOK, NpeACTaBIA0-
mui coGoi JpeBHIO, GeCcCO3HATENbHYIO
4aCcTh MO3ra, eCTeCTBEHHbIM 00pa30oM OLlyllaeT Ha
cebe peiicTBue QYHAAMEHTANILHBEIX 3aKOHOB JBUXKe-

I 3TH CI0Ba NPUHAANEKAT repolo kuury Lamuneo Tasnnes no uMeny
CanbBuaTH, B YCTa KOTOPOFO Y4EeHBII BAOXKII CBOM HAeH ¥ MBICITH.
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HH1s. Cuna paBHa Macce, yMHOXKEHHOH Ha yCKOpeHHMe.
Beakoe feiCTBHE BbI3BLIBAET PaBHOE eMy MpPOTHBO-
zevcreue. Ho dpusuyeckas CyIHOCTBb 3TOTO CKPBITa OT
Honee HOBOTO, FONIOBHOTO MO3Ta, G1arosaps KOTOPOMY
MBI MBICIUM M 0CO3HaeM ce6s. MOXHO nphiraTh ¢ rpa-
IIMO3HOCTBIO KOUIKH, HO NIPY ITOM He MMeTh HUKAKOTO
MOHATHH O TPABUTALMH.

B IV Bexke R0 H.3. ApUCTOTeNb CAENaT MEepPBYIO
aMOMIMO3HYI0 HOMBITKY CHOPMYAMPOBATH 3aKOHEI
Jskenns. IIpeamer mnazaer NpPONOPIMOHANBHO
CBOEMY Becy — 4eM TsiKeJiee KaMeHb, TeM GBICTpee OH
JMOCTUraeT MOBEPXHOCTH 3eMAM. [IA Apyrux BHAOB
JBIKeHMsA (ToJKaHMe KHMIYM HAa MOBEPXHOCTH CTOJa,
JABHKEeHYe TUIYTa MO MOJMI0) CHAY HYXHO IPWIaraTb
nocrosHHo. Yem Gosbie npunaraeMas cuia, TeM Obic-
Tpee ABUraeTcA npeAMer. Kak TONbKO mepecTaens ero
TOJIKaTh, OH TYT JK€ OCTaHABIMBAETCA.

XOTs 370 3BY4HT Ha NIEPBLI B3MIAL Pa3yMHO U KaXeT-
CAA O4EBH/HBIM, HO, 110 CYTH, TaKOe YTBEPXKAEHHE JI0XKHO.

YTO CTdHET ¢ KHWUIOH, €CIH ee MONOXKHUTh Ha el
M JIETOHBKO TONKHYTh? OHa OyZer ABUraThCsA eme
KaKoe-TO BpeMs M T0CJie TOro, KaK CHJIa Ha Hee nepe-
crana feicteoBaTh. (Korza ApMCTOTENA CHpOCUIHM,
1oYeMy CTpena JIeTMT, PacCTaBIMCh C TETUBOH, OH
OTBETHJI, YTO OHA JIETUT, NOATANKHBaEMast BO3AYXOM.)
Tenepb MbI 3HaeM, 4TO Bce, yeMy CooOLaeTcs ABH-
XeHue, MPOAOIKAeT BUraThCs JI0 TeX MOp, MoKa eMy
Ha MyTH He BCTPeTHTCA 4TO-HUOYAb APYroe WM MOKa
ero He OCTaHOBHT TpeHue. Kpome TOro, ecny ¢ oaHON
BBICOTBI OPOCUTH KUZIOTPAMMOBYIO M TATHKHIOIPaM-
MOBYIO THDH, TO OHH, Kak nokasan [anunedt, npusem-
NATCA ONHOBPEMEHHO.
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HeT HMYEro YAMBMTENBHOTO B TOM, YTO 3TOT
BEJMIMKUH HHCIpOBepraresb APUCTOTeNA, BOCIETHIN
B nbece Beproiasra Bpexra, onepe ®umna I'macca
¥ non-rpynnoi Indigo girls, okasanca HucCpoBep-
ratesnieM camoro ce6s. Bpsaa nH, roBOpAT HCTOPHUKH,
Tasmuneit Gpocan rupu ¢ ITu3anckod “namaromeit”
6amuyn. He BepAT OHU M B HCTOPUIO C MaATHHKOM,
OyaTo Tanunes OCEHUNO, YTO MAATHUKM COBEPUIAIOT
Konebauus, paBHbIe O BPEMEHH, Koria OH Habmio-
Aan 3a KoleGaHMAMM INOTOJOYHOTO CBETWIBHHKA
B Ilm3anckoM cobope, u3MepsAs ero ABHXKEHHE IO
6uenmIo cBOero cepaua.

IIpn THIaTeILHOM PacCMOTPEHHMM €ro ClaBa Kak
KocMonora Toxe Mepkuer. Ja, Famuieit 6s01 caMbiM
KpPacHOpPEYMBBLIM CTOPOHHHKOM TIelMOLeHTPHYeCKOH
cucreMbl KomepHuka, a ero “J/luanor o AByX riaBHe-
IIMX CHCTeMaX MHpa” — Nepebiit BriAawomuiics o6pas-
YUK HayYHO-TIOHY/IIPHOH JIMTEpaTyphl, OLHAKO B HEM
OTCYTCTBOBA/ZIO TO, YTO 0OKAa3aJ0Ch COBEPIEHHO oOYe-
BUAHBIM I1a Kerjiepa: nnaHeThl ABMXYTCA NO 3A1UN-
cam. Tanmiei cauTai, YTo OpOUTHI AOKHE TIPEACTAB-
aa1s coboit coBepLIeHHbIA Kpyr. B 3TOM OH cnefioan
3a ApHCTOTeNeM, KOTOPbIH 3B, YTO eCJIH Ha 3eme
(B NOZTYHHOM MHpe) ABIXEHHE TODKHO MMeTh Hayasno
H KOHell, TO ZBMXeHHe Ha Hebecax 00sa3aHo ObITh Kpy-
FOBLIM.

Ecny momycTuTh, 9TO 3Ta WAed BepHAa U He MpPOTH-
BOPEYMT TOMY, YTO MPOUCXOIMT Ha Hebe, TO OTCIOA
caenyeT, YTo IJIAHETH! O/KHBI ABUTATLCA He NPOCTO
MO KpyraM, HO 10 KpyraM BHYTPR KpyroB. Mbl Ipuxo-
A¥M K TeM )Ke CTapbIM J0OpLIM 3MHLUMKIAM, KOTOpble
TaK YTSKENTUIH reOLeHTpHIecKylo cucteMy ITtonemes.
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Ho camoe Gonblice pa3ouyapoBaHue Hac JKAET, KOTAa
Mbl y3HaeM, 9TO €ro pacKasHUE Nepes KaTonndeCKon
MHKBU3HIHEH He OLIIO, KaK IIACUT JlereH/ia, HeMCKpeH-
HUM M OH HHKOTZa He mpousHocwn “Eppur si muove”
(“U Bce-Taku oHa BepruTCAl”). OH He ObLN MydeHH-
KOM. Y3HaB O CBOEM NTOPaXXeHUH, OH IIPOCTO YAANMICA
B ApYyeTpH 3AIM3BIBaThL PaHbI.

ITo-HacTosuieMy BenKuM lamnes caenana pabora,
KOTOPYIO OH BLINIOJIHMA 33aI0/r0 A0 TOro, KaK y Hero
BO3HHKJIM npoGemMbl ¢ BatukaHoM. Torga oH usyyan
ZIBYOKEHHE He OTPOMHBIX 3Be3/| M IUIAHET, 4 OOBIYHBIX,
3eMHBIX NPEAMETOB, KOTODOE OKas3anoCh HaMHOro
3arajfioyHei, 4eM 3T0 MoXHO cebe npeacraeuts. U TyT
HaM COBepIeHHO He BaKHO, NMpoBoAwa /MM Tamunei
CBOH OTIbITH! HA [TM3aHCKO¥ GalliHe Wi HeT.

DTOT 3KCIEPUMEHT OH H3JIOXKHI B APYTOM CBOEM
wenespe — “Becesibl ¥ MareMaTnyecKue J0KasaTellb-
CTBA, KACAIOLUECH IRYX HORLIX OTPacael HayKu”, KOTo-
phle HamMcan B MOCIeARM rof cchuiku. Kak u fonee
paHHAs ero pabora, sTM “Beceabl” NpeACTaBAAIOT
co6oli pa3roBOp TPEX 3HATHBIX HTANILAHCKUX TPAXAAH,
CanbBuaty, Carpeao v CHMMIJIMYHO, KOTOpblE XOTAT
TMIOHSATD, KaK YCTPOEH MMp.

CannBuaTH — 370, IO CyTH, caM Ianuneii. C camoro
Hayana obmiedt Gecespl OH yTBEPXKAAET, YTO MyLIEUHOE
ANPO BeCOM 100 QyHTOB U MYLIKETHASA My BeCOM OfHH
GYHT ZOCTUTHYT 3eMJIM IOYTH OAHOBPEMEHHO, eC/I MX
cOpPOCHTL B OAKH U TOT X€ MOMEHT C OZHOM U TO¥H Xe
BbIcOTHL IIpaBRa, B 3KCHepHUMeHTe Gonee THKeNbiit
TipesMeT onepexan Gonee Jerkuil “Ha TOAMMHY JBYX
nansuep”, #Ho CanbeMati OOBACHAN 3TO AeHCTBHEM
Apyrux (axTopoB, KOTOpble WCKaXAKT Pe3yabLTaThl,
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HaIlpUMep COTPOTHBJIeHeM BO3AyXa. [/1aBHbIM 61110
TO, 4TO 002 NpeAMeTa ABHTAIMChL “NOYTH B YHHUCOH”.
Korzna nymeyHoe aipo JOCTUIIO YPOBHS 3€MJIM, MyLl-
KeTHad IMynA Npollyia He OAHY COTYIO PACCTOSHUA WIH
OfIMH JIOKOTb, KaK MOT ObI NOZCKA3aTh 3APABLIH CMBICIL
Ilox AByMA “nasbuaMu” He CKpoellb 9 JIOKTeH, Ba
KOTOPBbIX HacTauBan ApHCTOTENb, ONHUCHIBag 10A06-
Hbte onkiThl. Ho ecyin o6pamars BHUMaHHE Ha TaKylo
KPOXOTHYIO OrpPelIHOCTD, TO H 3HAYMTeNBHO H0/bILyI0
OmHOKy APHCTOTeNSA TOXKeE 3aMONYaTh He yAacTcA. [lpn
BCEX PABHLIX YCIOBUAX CKOPOCTh, € KAKOM TeJO Mazaer
Ha 3eMJTI0, He 3aBHCHUT OT ero Beca.

Tpyanee oTBeTHTE Ha BONPOC, YTO € TEAOM MPOUC-
XOOWT C Hayana najieHus A0 TOFO MOMEHTA, KOrdd OHO
KOCHY0Ch 3eMH. O6IeH3BECTHO, YTO OHO YCKOPAETCA.
Ho Kak 310 npoHcxoauT? YCKOPAETCA JIH TeJIO € CAMOro
Havajia WM NpOUCXOAUT MHOTO MaIeHbKUX YCKODeHHH
10 Mepe ABUXeHusa?

He umesa panug-¢oTorpaduu ¥ 371€KTPOHHRBIX AaT-
YUKOB [Nl XPOHOMeTpaxa Mafaiolero Teja, MOXHO
ML TpefaBaThca paccykZieHuAM. Tamniero HyxeH
OBbLI aHaTOrWYHBIA SKCIIEPUMEHT, HO ¢ MeHbIIEH CKOpO-
CThIO MafleHns1, KOTopas no3soaana 6u1 Aenate HabMO-
nenwsi. Hy, HanpuMep, MIAPHK, KOTOPLIM KaTHTCA MO
[NIaZIKO HAKJIOHHOW 10CKOCTH. TO, 4TO CIIpaBeIuBo
IUIst ABFDKEHWST TIPK HeGONBIIOM HaKJIOHe, ByzeT cnpa-
BEeUTUBBHIM M TIPU HOMBIIOM, M TIPU CAMOM MaKCHMab-
HOM, T.e. ipK nafesud. OH Hawes Cnocod MpaBUNIBHO
3a1aTh BOIIPOC.

Cnyyunocs 9T0, HaBepHoe, B 1604 rony. Yepes
TPHAUATL JIET OH, a TO4Hee, CanbBHATH, TaK ONHUCAJ
JKCTIePUMEHT:
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Bepen depesantiyio Gonéaniy unu 6pyc OnuHoi 12 A0x-
metl, 8 JOKOMb WUPUHOU U MOTUMUHOU 8 MPU NANbYQ.
TIpopesces 6 HeM Hcenol wupunoy uyms Bonee 001020
nansya. Cdenas amy Kanasxy O4eHb NpAMou, poe-
HOU U OMNONUPOBAHHOU U BbICMENUS €€ NEPzaMeH-
MOM, moxce RACKUM U OMNOLUPOBAHHBIM HACMONLKO,
HACKONBKO SO BOIMONCHO, HAMHEM KAmams no Heil
meepobil, 20Kl U O4EHb Kpy2nsll uap.

®nopeHTHIACKMA JIOKOTh paBeH JBaALATH AIOMMAaM,
NO3TOMY MOXHO NPEACTABUTbD, KaK lanunel npunaxu-
BaJI IO OTIpeZe/NeHHbIM YITIOM IIeCTHMETPOBYIO JOCKY
IMKPHUHON ABaAUATb ST CAHTHMETPOB.

Yemanoeus 0ocky HAKNOHHO NymeMm NOOHAMUR
00H020 ee KOHYA Ha 064 NOKMA HAG Opyzum ee KOH-
YOM, Mbl NYCKANY WAPUK, KaK A YHCe 2080DUR, N0
wenoly, omme4as, kax Gydem onucano omoenvro,
apems, Heobxodumoe wapuxy ons cnycka. Mot noe-
MOPANYU IMOM IKCNEPUMEHIM HECKONBKO PA3, 4mobbt
UIMEPUMb BDEMA C MOUHOCMbIO, HE Xyme OOHOU
decamoil cepdeunozo pumma.

YcoBepIueHCTBOBAB METOAMKY, pacckasbiBan CanbBH-
aT, yAAJIOCh U3MEDHTH BpeMsl, HeoOXOAUMOe LIapHKY,
yT06bI MPEO/IONETh OfHY YETBEPTYIO MYTH, IBE TPETH,
4 3aTeM TPU YeTBEPTH NyTH. JKCIEPUMEHTLI TIOBTODA-
JIUCh MPH pasHbIX YIJIAX HAKIOHA AOCKH, U BCero G6uio
NpOBeZIeHO 100 U3MEPEHWH, IIPH 3TOM HCTNIOMB30BaN0Ch
npocToe YCTPOWCTBO NIOR HAa3BaHKEM BOAAHbIE Yachi,
KOTOPbI€ TIOXOKH Ha IecOYHble, TOALKO BMECTO Necka
B HHUX BOZa.
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H305PAXXEHUE SKCITEPUMEHTA C HAKIOHHOW NAOCKOCTLIO.
CKATHIBAIOIMNGS WAPYK 3ACTABNISIET KONOKONbYUKY 3BEHETh
Puc. Baucon Kenm

Mut 6asnu Gonouiod cocyo ¢ 8000U u ycmanasunu ezo
Ha HexomopoM eo3gutueruu. K Onuugy amozo cocyoa
6oira - npunasua mpybrka HeGomvuwiozo Juamempa,
Yepe3 KOMOPYIO NpOmMeKAna mOHKAS CMmpyiKa
800v1. B meuenue xax0o20 cnycka goda cobupanace
8 CIEKIAHHDIU KYGUIUN, KAK 3a 8peMA npeodonerus
8cez0 enoba, max u npoxoda omoensHsIx Hacmeu
nymu. Cobpannas nocne Xaxcdoz0 CKAMLIBAHUA
800a 3amem 836EMUBANACH HA OYEHD MOYHBIX BECAX.
Pasnuya 6 eece u coommnoulenue 8o Jasamu Ham
Pa3HUYY U COONMHOWENUE BDEMEHY, NPULEM C MAKOU
MOUHOCMbI0, MO, HECMOMPS HA MHOZ0KPAMHOE
nosmopenue Oelicmsus, 3aMEMHO0 PACXONCOEHUSA
pe3ybmamos He Habmodanoce.

Bec Bompt OLIT 3KBMBATEHTOM TIIPOAOKUTEIIBHOCTH

Bpemenu. leAnanbHO! XOTs He UCKIIOYEHO, YTO HEKOTO-
phie coBpeMeHHbIe HCTOPMKK HayKY TaK ¥ He CYUTAIOT.
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K npumepy, Anekcauap Koupe', yntag Tpems Croe-
TUAMH N03XKe, B 1953 rOAY, 3TH HaNHMcaHHbIe Fannnteem
CJIOBA, C TPYAOM CAEPXUBAJI pasfipaxkeHue:

Bpon308bii wapux, Kamauwuica no “2nadxomy u
omnonupogantomy” Oepessnromy xcenoty! Cocyd
¢ 8000u, umeroufuti Hebonswoe omeepcmue, 4epes
Komopoe ewimexana 600a u Komopyio cobupanu
8 HeOONbUIOL KyeuuH AN nOCRedyouiezo 636ewusa-
HUS, UBMEPAL MAKUM 06PA30M BpeMst CKAMBIBARUR
wapuxa... Tym yensii HaBOp UCMOHHUKO8 OWIUOOK
u nemounocmei! Coeepuienro 04esuoHo — 3Kcnepu-
Mmenmut Tanunes abcomomno Gecnonesnst.

Koiipe nozo3pesajl, 4To SKCIEPHMMEHTEI 3TH Boobe He
MPOBOZMINCH ¥ 4T0 laywieil IMUIb IPEACTaBNA, KakK
CKaThIBaeTCA LIApHK, VICIOAb3YA 3TOT MPHMEp B TneAa-
TOTHYeCKUX LeJIAX KaK WINIOCTPALHIO 32K0HA PU3HKH,
KOTOpbi OH COOPMYNUPOBaN MaTeMaTH4yeckH, NpH-
MeHAA CTapOMOZHBIN METOJ paccyXzeHHil. Kazanocs,
Tanwnes OHATb YRAIOCh Pa3BEHYATh.

Onnaxko asazuarh jeT crnycta Crunmad JIpedk,
OZMH M3 BeAYIIMX CIeLUaIUCTOB 10 HayYHBIM TPyAaM
Tanunes, U3y4as cTapHHHBIE MAHYCKpHnThl B ILleH-
TpaJbHOA HAaUMOHaNbHON Oubauoreke @nopeHumy,
oBHapyXMJ CPEIM HUX HECKOJBKO paHee He MyOJIMKO-
BABIIMXCA CTPAHUYEK C BaTIUCAMM camoro [anues.

Tanuneil He yMen paccTaBaThCA HU CO CBOUMHM
BeI[aMH, HU C 3aNMCAMHE, ¥ KOTAa B KOoHIle XX Beka ero

1 Kotipe Anexcandp (1892-1964) — ¢paHuy3ckuit y4eHbIl pycckoro
npoucxoxaeHus, ¢nnocod, ucropux Hayku u dunocodekod
MBIC/TH, 2BTOP MHOXeCTBa TPYAOB.
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CTPAHMUA M3 AHEBHUKOB FANUNEA

3aNMCHBle KHWXKHM ObUTH OMy6IMKOBaHbI, PeAaKTOD
KHUI'M AHTOHKO DaBapo peius1 ONyCTUTh HECKONBKO
CTpaHHYeK, KOTOpHIe eMy moKasanuck He 6onee 4eM
4ePHOBUKAMH KaKUX-TO BBIYUCIEHHH W JMarpamu,
He MMEIOIMUX HUKAKOTO cMblcia. HenoHsTHLIE JMC-
TOYKHU JIeXXaNU OTAENLHO, U ObLI0 HeAcHO, korza la-
AWIEH CAeNasl 3TH 3alMCH ¥ Hajl YeM OH B TO BpeMsd
paboTai.

ZlpeVik B TO BpeMs TPYAWJICA Hal HOBBIM aHIJIMN-
CKMM niepeBOAOM “Becefl ¥ MaTeMaTHYECKHX HOKasa-
TENbCTB, KAaCalOWMXCA [BYX HOBBLIX OTPACiIeil HayKu™.
B Hayane 1972 roga OH Tpu Mecaua rnposen o Pno-
PEHLUH, U3y4as 160 CTPaHUIl 72-T0 TOMa apXxuBa lanu-
nes, CpaBHUBAsA BOAAHBIE 3HAKU M MOYEDK, MBITASACH
Pa3snoXUTh CTPAHMLbI B HYXXHOM nopszaxe. CaMbiMA
PaHHMMH OKA3aJUCh CTPAHUUBI C Pe3y/ibTaTaMK 3KCre-
PHMeHTa 1604 roga. Fanunen Toraa xxun 8 Haaye.
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ITo 3™M o6peiBKaM JlpeiiK BOCCTRHOBUN IKCTEPH-
MeHT, NPOBE/IEHHbIN CTONeTUs Ha3ax, U mpyu Hebomb-
KX ZONYIMEHUAX MbI TeNePb MOXeM cebe NpeACTaBUTh
xof, Muicneit Tanunea. OH oTHycKan apuK HA CAMOM
BepXy HAKJIOHHOM NIOCKOCTH ¥ 3aMeYaJt, YTO NoHadany
INAPUK IIPOXOAUT paccTosAHue B 33 Touky (Tammnei
VICTIONB30BaJ JMHEMKY, PasAeneHHyl0 Ha 60 paBHBIX
OTPe3KOB, ¥ PaCCTOAHME MEXAY TOUKAMH, 110 MHEHMIO
Dpeiika, 10/KHO OBUIO PABHATHCA MPUMEPHO ORHOMY
MHTHMeTPY). Koraa npoxoAuIo onpesiefieHHOe Bpems,
HIAPUK PAa3rOHANCA Y IPEOROIeBAJl PACCTOAHKE B 130 TO-
4eK, 4 B KOHIle TpeTbero UHTepsana — 298 To4eK. 3aTeM
526, 824, 1192, 1620 U T.11., BCe ObICTpee M BpicTpee. Do
GbITM faHHBIE pealbHOTO JKCnepuMenTa. aa nocaea-
Hero OTpe3Ka, Ha KOTOPOM 1IapHK JIBUraacs ¢ MaKCH-
MaJbHOM ckopocThio, Tanuneii cHayana Hamucan 2123
TOYKH, HO TOTOM 3a4ePKHY/ ¥ UCTIPaBJI YUCIIO Ha 2104.
K HeKOTOpbIM U3 CBOMX 4MceNl OH 06aBnAxN 3HAK NAloC
WM MUHYC, KOTODBIH, CO BCEH OUEBMAHOCTHIO, MOKa-
3bIBall, KOTAa Pe3ynbTaThl 6bUTH HECKOMBKO BbILLE WIH
HIDXe MPUBEAEHHOTO YMCIa.

Hcnonb3oBannbie UM eSWHULIBI BpeMeHH 3Ha4eHNA
He HMelOT. MBI MOXXeM MX Ha3BaThb, HANPUMeD, THKAMHU.
TnaBHoe — TO, YTO Bce MHTEpBaAbl ObUIM OMHAKO-
BBIMH:

I 2 3 4 5 6 7 8  Tuku (Bpemsa)
33 130 298 526 824 1192 1620 2104 Ilpo¥inentHoe
paccrosHne

TToHayany HUKaKO#H 3aKOHOMEPHOCTH TYT He BUAHO.
C KaXAbIM THKOM IIapHK MpeozosieBan Bce Gonbliee
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PaCcCTOARNe, HO N0 KaKOMy npasuny? lanwieil nayan
WIpaTh YHCAaMH. MoxeT ObITh, CKOPOCTb YBEIHYMBA-
A1ach N0 3aKOHy apuMeTHIeCKOoH MPOrpeccHi U CTOUT
BLIMHMCATH PAA HeYeTHbIX YHcen: 1, §, 9, 13,17, 21..» Ha
BTOPOM THKe MIApUK OyAeT ABUraThCA B MATH pa3 BbICT-
pee, 4eM Ha IepBOM, ITPEOI0IeBast § X 33 U 165 TOYeEK.
Yucno cnvmkoM 6OIbIIOE, HO MOXKET JIeXaTh B Mpeje-
JIaX TOTPelIHOCTH 3KCNepHMeHTa. PaccTosHue, npe-
Ofj0JIeBaeMoe 3a TpeTHil THK, GyAer yxke B ZIeBATH pa3
Gonnuie: 33 x 9 = 297 Touek. [TonHOe coBnazenue! 3a
YeTBepThIil THK MAPHK NPOHAET 13 X 33 = 429. Caum-
KOM Majio... JIpedK BUZeN, KaK Ha CTPaHHIe MaHYCK-
punta lanuneit 3a4epKyBaeT 414cia M HAYWHALT BHIYUC-
JIEHUA CHOBA.

3a nepsbi THK INapUK TNPeoAOJieBaeT 33 TOYKH,
3aTeM I130. A 4YrO, eCAM 3TH YHCNZ NOAENHTL?
130 : 33 = 3,9. PacCroAHHe YBEAHYUNOCL NOYTH
B YeTblpe paza. 3a TPeTHM THK paccTosHHe YBeaudu-
70Ch MOYTH B ZIEBATh Pa3 MO OTHOLIEHHIO K MepBOHA-
yansHOMY: 298/33. Toraa nonyvaercs psaa 15,9; 25,0;
36,1; 49.,I; 63,8. OH OKPYITIMJI YKCJIA M 3aIHCaN KX,
MCIIONb3ysl APYTHE YEPHNNIA 1 Iepo, B CTONGeN: 4, 9, 16,
25, 36, 49, 64.

OH Hamen xmo4: ¢ HeOONbUIOH TNOrpemHOCThIO
MOXHO ObINIO yTBEPXKAATh, YTO INPOMHJIEHHOE PAacCTo-
fHME YBEJIMYMBAJOCh NPONOPLMOHANBHO KBaApaTty
BpeMeHN. ECIM JI0CKOCTD YAIMHUATL, TO MOXKHO C yBe-
PEHHOCTBIO PacCYMTaTh, YTC A CNEAYIOUIEr0 THKA
ko3 dunnent Oyzer paseH 81 (9°), a HOTOM fnocie-
AYIOT 100, 121, 144, 169 U T.A.

B 3TuX pacyerax paccTOsHUME CyMMMpyeTcd: 3a
YeThipeé TUKa MIAPUK NPOWAET paccTodHyvie B 16 pas
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Oonbie, 4eM OH Mpoe] K KOHLY nepBoro TMka. Ho
KaKOe PacCTOSHIe IPOXOAWT MAPUK 32 KAXKBIHA OTAEIh-
HBI¥ OTPe30K BPEMEHH ¥ HACKONBKO PACCTOAHME MEXAY
TPeTbMM M YETBEPTEIM THKOM OyzeT Gonblie paccros-
HUSA, POHZIEHHOTO MEXy BTOPHIM M TPETBHM THKOM?
OTBeT MOXHO HAWTH, UCTONL3YA apudMeTHIECKHe
METOZIbL. '

CBOHCTBO KBaZpaTOB TaKOBO, YTO OHW PpaBHA-
IOTCA CyMMe TMPEeALIeCTBYIONMX MM HEYeTHBIX YHCe:
4=1+39=1+3+5,16=1+3+5+7 H33aKkoHa
KBaZjpaTa BPEMEHW CJeAyeT, YTO PacCTOAHHE MEeXAY
THKaMH JIOJDKHO YBEJIMYMBATBCA KaK MpPOrpecchs
HedeTHHIX yncesn. anHnie [anieo noKaspiBaloT, KAk
3TO POVICXOUT.

X 2 3 4 5... Tuku (Bpems)
33 130 298 526 824 Toukun
(cyMmapHoe
paccrosmne)
130-33 298-130 526-298 824-526 Touxkn
97 168 228 298 (paccrosnue,
npoiinexnHoe 3a
OAUH OTPe30K
BpeMeHM)
07:33 168:33  228:33  298:33  OrHOWieHwe
2,9 5.1 6,9 9,0  pacCTosHU#

OT THKa K THKY IIapyK NpPeoaonesaeT CHayansa Tpy
NepBbIX PACCTOAHMA, TMOTOM NATb NMEPBBIX DPACCTOSN-
HH, MOTOM — AeBATb. ITo cyTH, laanneit Mor B3ATH
NPOTPECCHIO HEYETHLIX YMCel M NOJMYyYUThH OTHOIle-
HHe, paBHOe KBazpary BpeMerH. Ho kax 651 OH K 3TOMY
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BBIBOAY HH NpHUIne], pe3ylLTaToM ero Mccraef0BaHUn
CTaJG OTKPhITHE HOBOrO QYyHAAMEHTAJBLHOrO 3aKOHA.
YeM Kpyye HaKJIOHHasA, TeM ObIcTpee OyzieT ABMraThHCA
HIApUK, NPHAEPIKUBAACH TEM He MeHee OJHOTO U TOro
e 3aKOHa, KOTOPEIH, BepPOATHO, ZOMKeH COBMOAaThCA
A2XKe TOIAA, KOTKA HaKJOH AOCTHIHET 90°, T.e. IIapHK
HAYHeT NajlaTh BHU3 N0 NPAMOK.

Ipu ApyroM KpaiHeM Cy4ae, KOraa yroji HakJIoHa
paBeH Hy/I0, YCKOPEHHA ABWXEHUS He MpOU3OMAET.
Kak TONMEKO mIapyK, CKAaThIBAIOMMIACA MO HAKJIOHHOK'
IJIOCKOCTH, IOCTUFHET TUIOCKOCTH CTONa, OH Byner ABU-
raThCsl PABHOMEDHO CKOJIb YIOAHO AOJTO, €CNU Mjoc-
KOCTh 6yzieT 6eckoHeYHOI, a TPEHHE OTCYTCTBOBaThL. Ho
4TO MPOM30iZeT, KOTAA IIAPHK AJOCTUTHET Kpas CTona
M HayHeT naziath? Tanuseil 1aeT OTBET HA 3TOT BONPOC
B KHUre “Becesibl ¥ MaTeMaTU4ecKHe A0Ka3aTeNbCTBa,
KaCalolMecs AByX HOBBIX OTPac/Iel HayKH”: He yckops-
I0Ieec TOPH3OHTAIbHOE JBHXEHUE H YCKOpAIOmeecs
BHHU3 BEPTHKANBHOE ABIKEHHE OOLEAMHAIOTCA H RAIOT
TPAEKTOPHIO, HMeloulyto ¢popmy napabossl.

IToka HenmoHATHO, Kak I'anueio yAanoch Tak TOYHO
M3MEDHTb OTPE3KH BPEMEHH HPOAOKUTENILHOCTBIO
MeHee I cekyHAbl. MIcnosnb3ys TOpIIOK Anist LiBETOB
M BOZsHbBIE 4achl, CTYAEHT-BBIMycKHUK KopHeabckoro
yHusepcutera Tomac B. Cerrn myckan GunbApAHbie
1Iapb! N0 HaKJIOHHOW COCHOBOM JIOCKe M CyMeJ JJOKa-
3aTh CHPaselyIMBOCTb 3aKOHA KBaJpaTa BpPEMEHH.
OaHako OH, Kak M JIpeiik, COMHeBasCA B TOM, YTO IpPH
NIONIHOM HeBeZleHWH MOXHO ObUI0 OOHApyXKHTb 3TY
3aBHCUMOCTD C MOMOIIBIO TAKOTO IPUMUTHBHOIO MHC-
TPYMeHTapuA. [Ipe#ik mocuutan, 4ro Meton lames
GbU1 G0JIee COBEPLICHHBIM ¥ YAMBUTEALHEIM,
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OH noHs1, uTo Tanumero 6bi10 He 0BA3aTENBHO
CYMTATh BpEMA TaK, KaK 3TO JeaeTcs CerofiHs, T.e.
B CEKyHAAX, II0JIyCeKYHAAX WK B JOOBIX APYrUX yno6-
HBIX Ui Hero eaMHunax. HyxHo Obl10 ML pasze-
JIUTh BpeMs Ha paBHbIe OTPe3KH, a 3TO — TaNaHT, Npy-
cynuit mo6oMy XOpoleMy My3bIKaHTY.

“Iupwxep OpKecTpa B3MaxaMH JUPHXepCKOH
TManoYKH OTMepAeT BpeMs € IOCTATOYHO BHICOKOM TOY-
HOCTHIO B Te4eHHe NPOROIXHTENLHOrO Mepuoza, He
AyMas TIpH 3TOM HM O CEeKYH/IaX, HK 0 JIPYTUX CTaHAapT-
HbIX efvHuLax, — nucan Jpeik. — OH 3apaer onpe-
DeNeHHYIO [IepUOAHYHOCTD, MOAYHHAACH BHYTPEHHEMY
PUTMY, IpHYeM MOXET AeNHUTh UHTEPBAJbl HALBOE He
OAMH pa3 ¢ TOYHOCTHIO, 3aBUAHON AnA moboro mexa-
HUYecKOro MHCTpyMeHTa”. Tak Xe NOCTynaioT ¥ My3bl-
KaHTHl, ¥ Aaxe caymwarend. “Ecv yAapHUK MO3BONMT
cebe BCTYNUTL B OPKECTPE € ONO3aHHEM BCET0 Ha HEKO-
TODYIO AOMIO CEKYHAY, CKaXkeM, Ha 1/64 My3BIKATbHOTO
pasMepa, TO 3TO 3aMeTAT MHOTHWE, ¥ He TOABKO AUPU-
xep”.

“TloaToMy, — paccyxnaan llpeik, — Tamwie# Tak
¥ NOCTYNIaN: Npexze 9eM NyCTUThL MAPHK 110 HaKNIOH-
HO#l TIIOCKOCTH, OH MOT 32RaBaTb PHTM, UCIONHAA
NPOCTYI0 MeNOAMI0”. JpelK HMCIoNib30Ban B 3KCIEpH-
Mexre TMMH “Briepezi, XpHCTOBO BOMHCTBO!” C TEMIIOM
NpUMEPHO JBa YAapa B ceKyHAy. OTNyCcTHB WapUK Ha
CaMOM BepXy HAKJIOHHOH IIOCKOCTH, OH MeJIOM OTMe-
4asn [I00XKeH’e IapyKa PY KaX/IOM yaape.

Jpeiiky, Kak, HaBepHOe, ¥ Tanuneto, B nepeblif pa3
He YAAIOCh OTMEPUTh PAcCTOSHMA, HO BIIOCAEACTBHH
OH JIeJIaJl 3TO C TOYHOCTBIO NPUMEPHO ZI0 TIONYCeKyHAbI,
OTMeYas, YTO pacCTOsHHWe, MPOHAEHHOE 32 ONMHAKO-
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TIanEen TANUAEO

Bble OTPe3KM BpeMeHH, YBeMTHMYUBAeTCA M 4TO LIAPHK
KaTUTCA BHU3, YCKOPAACh, 10 ONpeze/leHHOMY 3aKOHY.

Tenepb HYXHO OBUIO Ha KaXAOH CAeAaHHOH MeJIOM
OTMeTKe IPUKPENKTh KYCOK CTPYHLI, HANozo6ue nepe-
ZBIKHBIX IAZIOB Ha IIOTHE, Ha KOTopo# [anuneit mo6un
TIONTPaTh B CBOOOAHOE BpeMd. JIpeiik Ans 3TOi Lelu
HCNONL30BaN pe3UHOBYIO JieHTy. Pa3 3a pa3oM cka-
ThiBasA WapHK, Jlpefik MpUCAYIIMBAACA K TOMY, KOTAAQ
TOT yZapfeT O CTPYHaM, H MeHs NOA0XeHHe CTPYH
TakuM 00pa3oM, 4TOObl PUTM yAapoB Obin OAWHA-
KOB, KaK Yy METPOHOMA, M B TaKT HameBaeMOMy Mapiuy.
Korza y Hero BCe MONYy4YHMAOCH, TOJNIOXEHHA CTPYH
TOYHO MOKa3bIBalK, KaKOe PAcCTOSHME YAanoCh mpe-
OfioNeTh MapHKy 3a KaKABIH oTpe30K BpeMeHu. Tenepb
OCTaJIOCh TONLKO M3MEPWTH IMPOHAEHHOE PacCTOSHHE
OOBIYHON NTHHEHKOH.

JipediK cuWTan, 4To Moche TOro, Kak Tamnern yaa-
JI0Ch YCTAHOBHTD 3aKOH, IPYTHM OH IIOKa3bIBAJ yXe He
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CaM SKCIIEPHMEHT, a €r0 YIPOUIeHHbIN BapHaHT, 3apa-
Hee pa3MeTHB MyTh L1ApUKA Ha OTPe3KH 1, 4, 9, 16, 25,
49, 64 v UCTIONBL3YA BOAAHBIE Yackl AN oOecneyenns
xpoHoMeTpaxa. Ho 310 6bina yxxe 1eMOHCTpaLu, a He
9KCIIEPUMEHT.

[Toyemy TammMneit He Hamucan O CBOEM NepBOHa-
yansHOM Metoze? JlpeHk nospoaun cebe mnpeamo-
noxurth, 4to Fanuneo mpocro 6oAncs moxasarbcs
cMemHBIM: “flaxce B Te JHH Helb3R ObIIO 3aABHTDH, HE
NpOCNbIB IIYNLOM, YTO Thi OTKPHI 3aKOH, HaneBas
TIeCeHKY B TO BpeMsl, KOIZa MapHK KaTHJICS N0 HaKJIOH-
HO#M IUIOCKOCTH, TIPUYeM CMpaBeAIMBOCTb 3aKOHA yAa-
JIOCh NOATBEPANTD AOBOABHO TOYHO . CerofHs, CycTs
Gonee TPexcoT eT co AHA cMepTH Fanues, NoceTUTENH
My3es ucTopuM HaykM Bo ®IOpeHIHH MOTYT YBUAETh
BBICOXIIMH Najell, KOTOPBIH MOAHMMA IUAPHK KaXKAbIH
pas, KOrAa TOT JOCTUTa KOHIA HAKJIOHHOM IVIOCKOCTH
¥ BO3Bpamiaji ero B UCXOAHOE NOJIOKEHHe JyIA Cieny-
I0IIero cnycka. DTOT nasel, 3y0, NATHIH NOACHUYHBIA
NO3BOHOK M eme /Ba Najblid COXPAHHU OJMH M3 NO-
KJIOHHMKOB lanuies, KOTRa TelO BEJIMKOrO MTajlb-
AHIA 3KCTYMUPOBANM — 4epes CTO JleT Mocje 3aX0po-
HeHus, — Aa0bl epeHecTH Ha Gonee MOYETHOE MECTO.
XpaHAmMACA NOTOMKaMHM KaK MOLUK CBATOTO B pake,
STOT MUTMHHBLA TOHKUI Nael| yKashBaeT BBepX — Tak,
CTIOBHO TIpHMaHuBaeT K cebe Hebo...



I'nasa 2

Yuneam l'apseit
Taurnet cepoya

Yunwsam FAPBEN
Hopmpem pabomu Bunnema 6an Bemmens

Ta, 4TO OCTANOCh CKA3ATE O KONMUECTBE M NCTOYHWKE KPOBH, KOTO-
pas Teyer TakMM 06Pa3OM, OTHOCHTCA K BellaM CTO/Nb HOBbIM
¥ HECITLIXaHHBIM, UTO 5 He TONbKO 60I0CH HaHecTn ceGe BPel, BbI3BaB
HEHABHCTh OTACALHBIX JIUL , HO W COAPOTAIOCH OTTOTO, YTO BCE YeN0-
BEYECTBO MOXET NMPEeBPaTHTLCA B MOErO Bpara — HacTONMbKO MpH-
BbIMKA M 06bIYall CTanH Hameil BTOPOH HaTypoi. ORHaxAb Noce-
AHHaA AOKTPUHA NyCcTHAA rNyGOKHe KOPHH M 3aBOEBaNa yBaXeHue
B ofulecTBe, HOO CTapble BO33PEHHA BCEIA OKA3LIBAKOT CHALHOE
BIuaHue Ha mioneii. Ho xkpe6uit Gpouien, 1 MHe OCTaeTCH TOILKO
BEPUTH B CBOIO MOGOBL K HCTHHE W GCNPHCTPACTHOCTL NPOCBEmeH-
HBIX YMOB.

Yunesam TAPBEH. Jeuwwenie cepoya u Kposu y Huaommsix

apoAibllll KYPHIIBI, JIeXKalliuii B KOHTeliHepe C
TEIUIOW BOJO¥, KaXeTc KPOXOTHBIM o6nau-
koM. CKOpyna akKypaTHO CHATA, M BUJIHO, KaK
BHYTPH ObeTcsi MUHHATIOPHOE CepAKEe — Kpac-
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Has TOYeYKa C KaXAbIM COKpalleHHeM TO UCYe3aerT, TO
nosasnserca BHOBb. Korpa-ro, B 1628 rogy, J1OHAOHC-
KU Bpay no uMeHH YunbsaMm Iapee#t onucan aTy kap-
THHY TaK: “Mexny BUAUMBIM M HEBUIVMBIM, MEXAY
ObiTHEM U HEOHITHEM, eC/IM TaK MOXHO BbIPasUTLCSA,
OHO CBOUM OHeHreM 00BABNACT O Havase XU3HU".

Bo3MoxHO, HUKTO W HHKOTAA Ao Tapses He Hccie-
ZI0BAJI CTOJIbKO BCEBO3MOXHBIX Cepael] — cepAna cobax,
CBUHeH, nArymek, xab, 3meil, puib, YIHTOK M Kpa-
60B. Y HeKOTOPhIX KPeBeTOK, OBKUTAIONIMX B OKeaHe U
B BOZax pekyt TeM3bl, Tes10 aBCOMOTHO NPO3PAYHO, U
Tapseii co cBOMMHM Apy3bsAMH Habmogan 3a paboToit
cepAua — “c710BHO Yepe3 OKOHHOe cTekn0”. IHoraa ox
BBEIHMMaJ cepAue ¥ Habmozxan, Kak 3aMeAnsioTcs ero
COKpalleHHa O TeX IOp, NOKAa pyKa He MOYYBCTBYET
TIOCAEIHKM YAaD.

Or nabmiozenus x Habmozneuuio Tapseit yGex-
ZANCA, YTO BeJuKMH IaneH, 3HAMEHMTbIN Bpay IMa-
IKATOPOB U PUMCKMX ¥MnepaTopos, Obli He nipaB. Bo
I Beke Canen nucan, 4YTO B OpraHusMe 1Ba BUAA KPOBH,
ANA KaXM0i M3 KOTOPLIX €CThb CBOS COCYAMCTas CHC-
TeMa. BereraTMBHas XKMAKOCTb, KOTOpas sSBJAETCA
AMUKCHPOM NHTAHMAA ¥ POCTA, TPOU3BOAUTCA B NIeYeHH
¥ KYPCHPYET ITO TeJly C TOMOILbIO CeTKH CHHEBATHIX BEH.
B TO Xe BpeMs APKO-KPacHas KU3HEHHAas XHUAKOCTh
HUPKYNHPYET 1O APYTOH CHCTEMe, B KOTOPYIO BXOAUT
cepAlle K apTepyH; OHa NPUBOAMT B IBHXKEHHE MBILILIbI
n nobyxnaaer xpmwxenre. (B Mo3re 4acTh 3TOM XKK3-
HEHHOM XUAKOCTH npeobpasyercs B 3GUP, KOTOpLIH
TeYeT NO HepBaMm.) Bce XHIAKOCTH HAChilEHbl HeBM-
RUMO¥ MHEeBMO#M — A[YXaMH, KOTOpbIE € KAXALIM B30~
XOM MOCTYIIAIOT B OPraHW3M Yepe3 JIeTKHe, 3 TOTOM
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ROCTHralOT CepAlla dyepe3 TONCTYIO TPyOKy, Ha3biBae-
MYIO JIeTOYHOM BeHON. CNyCTA ThICAYY YeThipecTa jeT
HMEHHO 3TOMY MPOAOJIKANM YYUTh HA MeWLMHCKHX
daxynbTerax B yHuBepcuTerax EBponn Gyaymux Bpa-
qei. :

Tapseii Hayan NOCTHraTh HayKH, BEpoATHO, B Kem-
Opuzxe, Koraa B 1593 TOAY NOCTYMIN B KO/eZk ToH-
BHUIA U Kag B BO3pacTe mecTHaauaTH JieT. JIoKkTop
MbxoH Kaid, B 9eCTh KOTOPOro KOJLIEK NONYIHI CBOE
Ha3BaHue, 6bUT APHIM CTOPOHHHKOM Tasena, a motoMy
LOrOBOpHACA, 4YTOOBI B aHATOMHMYECKMH TeaTp KOM-
Nefka eXeroiHO AOCTABIAIH AN KCCeYeHHA U H3yde-
HUs aHaTOMHH TeNa ABYX Ka3HEHHBIX MPEeCTYNHHKOB.
TIoMHMO H3yyeHHA PUTOPHKM, KJIACCHYECKHX HAYK M
dunocopun lapeeil 3HAKOMWICA € a3aMH aHATOMWH.
He ncknoyeHo, 9TO 3TOT NPEAMET ero 3aUHTepecoBalt
ocobo. M3 Kembpuaxa oH ornpasuics 8 [TafiyaHcKuii
YHHBEPCUTET, KOTOPHIA CYMTANcA TOTAR CaMo# npe-
CTHXHOH MeAWLMHCKOM Kos0# B EBpore.

Tlogn 3amuToit BeHeumraHcKoi pecnybanKY yHHBED-
CHTET MOT YyBCTBOBATh cebf B onpese/IeHHON CTeNeHH
He3aBHUCHUMBIM OT NANCKHX AorM. Ko BpeMeHH npu6bI-
us Tapses TaM npenogasan l'anuneil u 3HaAMEHUTBIA
Weponnm Dalpuumii — BHIAAIOIINICA eBpONeNcKuit
aHatoM. Kaxzasiit roz, B okTs6pe, B leHs cBATOrO JIyku
(MOCKOJIBKY TPyMbl B XOMOAHYIO TOTOAY COXPAHAIOTCH
ROTblE) JIeKUMM MO MeZMUKHe HAYMHAMACh C TOp-
XeCTBEHHO! Mecchl, MOCJe KOTOPOH CTYAeHTHl pacca-
XMBaJHKCh MO APYcaM aHaTOMHYECKOro Teatpa, YToOs!
HabmiozaTh 3a TeM, Kak QabpHuMil ¥ ero acCUCTEHTHI
O CKanbMeNAMHU B PyKaxX HauvHany 60NMbIIoe MyTelec-
TBHE 10 BHYTPEHHUM OpraHaM uesoBeka.
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IMony4us B 1602 rosy A0KTOPCKYIO CTeneHb, Fapseit
BO3BpaTUics B JIOHAOH, I7ie JXeHUNCA Ha fovepH JlaH-
cenora BpayHa, xoposesckoro Bpaya. Ioayuus Jomxk-
HocTh B GonbHune CeaToro Bapdonomes, crapeiimeis
B IrOpOAe, OH HayaJ BpadeBaTb. Cpeny ero maiyeHToB
6111 Ppancrc BakoH, Kopons AkoB I 4 ero npeeMHUK
Kapn L

Xota l'apBe BbITIAAEN TIIEAYLIHBIM, €70 ropAlMe
TeMHEIe F/1a3a ¥ BOJOCH L{BeTa BOPOHOTO KpPbLJa Ipo-
M3BOAWIN Ha JIOZeN CUbHOe BreyaT/eHue. AHIIMMAC-
kuit AuTepaTop JxoH OOpK ONMCHIBAN €70 KaK BAYM-
4yuBYlO0, HO Xonepuyeckylo Harypy (“Inazs Ha Hero,
Henb3A ObUIO He CKA3aTh, YTO YeN0BeK — BCEro JNHIlb
NpOKA3MHMBLIA NaBUaH”) ¥ MOAMeYall, YTO TOT HUKOIZa
He paccTaBajica ¢ KiHxanoM. Takosa 6buta Moza, py-
3naBancA OGpH, HO “3TOT AOKTOP HE CTeCHANCA oOHA-
XaTh KMHXKaJ NpH KaXA0M YE0OHOM Ciydae”.

VM TapBes 6bl1 CTOML Xe OCTP, KAK W €ro CKajb-
nens. Yl npu cBonx 06xo0zax B D0MLHHLE, ¥ NPH YTEHUH
JIeKIMi Haj, TPymoM BO Bpaye6HOM Kosnemxke, OH He
yHyCcKal HH OfHOH 0COOEHHOCTH Ye/ioBeYecKoil aHaTo-
muK. Ecnii BHYTpeHHUH opraH He COBNaZaJ C TEM, YTO
npeAnuckiBan kaHoH T'aneHa, Tapseil AMNAOMaTHYHO
3aMeyal, 4To, BepOATHO, CO BpemeH TaneHa yenoseve-
CKOe TeN0 yCmeno HM3MEeHUThCS. B y3KOM Kpyry oOH
6biBas ropasno 6osee OTKPOBEHHBIM.

Hayap cBOM HCCeROBAaHMSA C NPOCTEHIINX CYIeCTB,
OH MpKLeJ B U3yMJIEHNe: cepAilia y HUX ObIoTCA TaK Obic-
TPO, YTO 3TH ABHXEHWA NPaKTUYECKH Hepas3MuinMbl!
OH 3HaJ, YTO CyllieCTByeT ABa CEPAEYHBIX JBHIKEHMS!
CHCTONIA, KOFAA CepAlie CKUMAeTcs, ¥ AMAcToNa, Koraa
OHO pacmmpserca. Ho xorza Tapseit cran vabmogats
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AHATOMMYECKW TEATP PABPHIIUA
Cxemamuveckoe uzobpaxenue no pucynxy ®. Tomasunu. 1654 200

IPOHECC in vivo, OH MOHAJ, YTO Ha IIa3 9TH ABA ABHXKe-
HUA Pa3NIHYUTh HEBO3MOXHO.

Hbo 8 He M0z npaeunvHo nownauany onpedenums,

Kxozoa npoucxodum cucmona, a xozda — duacmona;
max xe He MOz 3 NOHAMYb, K020a U 2de npoucxodum
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pacuuperue u cxcamue, no npuuure 6onsulod “ac-
momul JBUNCEHUS, KOMOPOE Y MHOZUX IHUBOMHBIX
npoucxodum 6 MzHOBeHUe OKa, CO CKopocmblo bnec-
Hysuield MORHUU, NOIMOMY R GOCHDUHUMGH) KaK
cucmony mo 00Ho deuxcerue, mo dpyzoe, npu mMoM
¢ duacmonou npoucxodum mo e camoe. Bdpye éce
MEHAEMCA MeCmamy, u co3daemcs éne4amiexue,
umo Osuxcenus nepexodsm 00HO 6 dpyzoe u cma-
Hosamcs nepasauvumsl. Ilosmomy mou pasym npe-
Guisaem @ Gonvuiom cmamenuu, ubo s cam e Mozy
Npuimu Hu K KAKOMy 661600y U He 3HAI0, MONCHO Y
gepums dpyeum. Bom u Audperi Jlaspenmuyc npu-
3HABANCA 8 MOM, MO ONA He2o OBUIEHUA cepoya
HACMONEKO HEOGBACHUMBL, HACKONBKO HEOOBACHUMS!
oy Ons Apucmomens npunugsi u omauesi Espuna.

JlaBpeHTHyC ~— Bpay, KUBHIMA B 310Xy PeHeccaHca, a
Espun — npoxnus Mexay I'peuyeii 1 ocrpoBoM Esbeeit,
rae NPHINBHI H OTANBBI MPOMUCXORHIIN CEMb Pa3 B eHb.
CymiecTByeT mpexaHHe, MOBECTBylolliee O TOM, 4TO,
OT4aABIIKCL OOBACHUTL CHe ABNEHHe, ApPUCTOTENb
JTONKJICA B 3TOM CaMOM NPONIMBeE,

TapBeii e, 4yTOOKI MOHATH NPUINBLI H OTAMBbI
cepAua, pemMI, YTO HyXHO Habmogatb MX Npu
MeHbUIKNX CKOPOCTAX — TaK, kKak nocrynua Fanwied
¢ yckopAomuMca mapukoM. Cepalia X010AHOKPOB-
HBIX JXMBOTHRIX — amubuii, pr6, penTuaui — nos-
BOJAIOT cebe paGoTaTs MeHee MHTeHCHBHO. OfHaKO
3TH ZOBONBHO NPOCTHIE CepAHa, BO3MOXHO, pabo-
TAIOT 110 TeM JXe TIPUHIMNAM, YTO U CepALla MIEKOIH-
TAIOMKX U 4enoBeka. [locTeneHHo, OT OAHOrO 3KCHe-
PHMEHTA K ApYroMmy, [apBeii yCIOXKHSAA CBOH ONBITHI.
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O 10BONBHO OBICTPO OOGHAPYXWJ, YTO JaXe B Tel-
TOKPOBHBIX XMBOTHBIX MeTab0113M 3aMeTHO 3aMef-
nAeTcs B TOCHEIHME MTHOBEHMA TMepesi CMepThio,
KOTAa opraHusM ocnabiieH, u cepAle HECYACTHOTO
CyllecTBa HaYMHaeT OMTLCA BCe pexe M pexe, Moka
HaKOHel| )HBOTHOE He MCIYCTHT AYX, WIH TNIHEBMY,
HJMA TO, YTO ellle 338 MTHOBEHMeE J10 3TOTO MOAAePKU-
BaJIO B HEM XH3Hb.

CWiIbHO OTIMYAACh MO CBOMM 33fladaM U QYHKUMAM,
AIBe CUCTeMBI LMPKYIAUNM, 110 T'aneHy, CXOAATCA B cep-
Aue, B MUJIMMeTpe Apyr oT Apyra. “Tonybas Kposb”,
nepeHoCUMas BepxHeH ¥ HMXHeH MONLIMH BeHaMW,
NOCTOAHHO BHIpabaTHIBAETCA B MeYeHH M MPOKavMBa-
eTCA Yepes Npasble KeNyAouKy cepAla. B neBoi vacth,
OTHeNAeMOi TOJCTOM CTeHKOM, KOTOpas Ha3bIBaeTCA
centyM (“neperoponka”), Te4eT KpacHas apTepuaib-
Hasg KpoBb. COCYZIbl TakKXe BeAyT B Jierkue, KOTopbie
CIIYXKAT ANA OXNKACHUA KPOBH W NMEPEHOCA NHEBMEI,
T.e. BO3/(yXa, B cepzile. IMeHHO 371eCk MHeBMa 0XKWB-
NfeT BEHO3HYIO KpOBb, He3HaYUTe/NbHasf YacTb KOTO-
POit C NOMOMIBIO HEBHUAMMLIX NOpP MPOHMKAET uyepes
CEeNTYM B apTepuaibHble IPOTOKH.

Yacte 3TOM CXeMBI YyXe MNOABEpranach COMHe-
nuo. Gnamanacknit Bpay AHApeii Besanuii B Tpyze
“O cTpoeHnnm yesoBeveckoro Tena” (De corpore humani
Jfabrica), BnepBrie onybIMKOBaHHOM B 1543 Fogy (B
TOM CaMOM rozy, kKoraa 6ui1a o6HapoKoOBaHA reHo-
neHTpu4eckaa Teopus KomepHuka), OTpMlan BO3-
MOXHOCTb NPOHUKHOBEHHA KPOBH Yepe3 CepheyuHyio
neperopoaAky. Kax oH ee HU pa3risafibiBal, HUKAKUX,
Raxke CaMBbIX MaJIHBKHUX, OP HAiTH He cMor. OH OKa-
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3aJICS NIPaB B OJHOM, HO AONYCTH OHIMOKY B PYTOM.
CerozHsa Mbl 3HaeM, YTO TKAaHH Tela MMEIOT MHOXec-
TBO MHKPOCKONHMYeCKUX OTBepcTHid. TOYKy B 3TOM
Bonpoce nocrasi Fapseii: OB BCKPLIA cepAle ObIKa U,
HaJ1MB BOAY B [IPABYIO 4acTb, 0GHAPYKUII, YTO B JIEBYIO
4acTh HHYETO He IPOAMOCh.

CroporHHKky T'ajleHa TaKxe Y4uid, 4TO JBa TUIA
KpOBH — BEHO3HaA M apTepuasibHas — ABMXKYTCA 10
THILY IPUNUBOB, BiePe/ ¥ Ha3ak, BHYTPU CBOUX CHCTEM.
Cocyasl, oXuBAAeMble XU3HEHHBIM JYXOM, OZHOBpe-
MEHHO PacIMPAKOTCA, BCachlBasd KPOBb. IIpy X cOKpa-
UieHUH KpPOBb BLIOpACHIBAETCA B 0OPaTHYIO CTODOHY.
TakuM o0pa3om, cepile, CKUMAACh M PacIUpPAACH,
paboraer, KaK Mexy, 1 3aCTaBAET KPOBb ABUraThCA.

OnHaKo 3TO MPOTHBOPEYUIIO TOMY, YTO Habmoxan
Tapeeii. Korza cepaue OKHMaeTC BO BpeMsA CHCTOJIH-
4eCKOI'o JTala LWKJa, OHO, KaK pyKa, OKHMAIOmAACs
B Ky/IaK, CTAHOBUTCA On1eAHee, (I0BHO KPOBb BbIAABNIH-
BaeTcs U3 Hero, [IpH pacnmpeHu BO BPeMs AUACTOLI
OHO CHOBA CTAHOBHTCA KPaCHBIM, C/IOBHO KPOBb BHOBb
npwixBaer K Hemy. Bonee Toro, xoraa I'apsei npuka-
cazncd ManblUeM K apTepHH, OH YyBCTBOBaJ, KaK OHa
pacMpAeTCA B TOT MOMEHT, KOT/[a CepALie CKUMANoCh,
IToxoxe, 4TO CepALEe MPUBOAKIIO B ABHKEHUE BCIO CUC-
Temy. ¥ TaneHa Bce Brazeno Hao6opor. Ha camom
Aene KPOBL NPHBOAWIACH B ABHIKEHHE CKAaTHeM, a He
pacmupenneM cepiedHOH Mblbl. Eciu nepepesarth
apTepHIO XHUBOTO MIEKOIIHTAIOMIEr0, TG KPOBL HAYHET
0OWIbHO BLUIMBATHCA, “CNIOBHO BHITANKMBAeMas M3
npuna”.

Ecnu cepane npencTasaser coboil Hacoc, paccyx-
Aan Tapsei, TO MOXHO ITOHATH IPHHIUI ero paboTal.
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YENOBEYECKOE CEPALE B PA3PE3E
H3 “Anamomuu” Tenpu Ipes. 1918 200

AHaTOMBI YK€ 3HaJIH, UTO CepaLe pas3fieIeHo Ha YeThipe
xaMephl. Ceepxy GbLIH 1€BOE 1 TPaBOe YIIKH MpeAcep-
ZUA, HUKe HaXOAKMHCD JIeBblit B NpaBblf XKeyNOoIKH.
OnHaxAw! BO BpeMs BCKPLITHA TapBeil Haxan naasueM
Ha JIeBbli XenyAoyeK. OH paciMpunca U HanoMHUICA
KPOBLIO, & YIIKO HaA HUM COKPaTHAOCh. MrHOBeHHe
CIOYCTA XKeNyAOYeK CaMOIPOM3BONLHO COKPATHIICA,
BBITOJIKHYB KPOBb U3 KaMephl B aprepHy. To ke camoe
TIPOM30ILTIO ¥ € NPaBOM YacTeio cepaua. M Tyt lanen
omubancsA, MOCKOAbKY KpPOBb HNpOKAaYMBanach He
CTipaBa Hajuepo, a CBEPXY BHU3: “DTH ABa ABUKEHUA ~
OZHO XeNynodKa, a IPYroe — yiika — [POUCXORAT o-
cnefosaTensHO, — nUcan Tapeei, — HO TakuM obpa-
30M, YTO MeXAy HUMHU COXPaHAETCR OfpeAesieHHasn
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rapMOHMA, UM PUTM, IPHYEM B KOX/IbIH MOMEHT Bpe-
MeHM 06GHAPY)KHBAeTCs TONBKO OfIHO JIBIDKenvie”.

OH cpaBHHBaN ABYDKEHHE CepAna C ABHIKEHHEM
craHka: “OfHo KOJMeco nepefiaeT ABHXKEHHE APYToMYy
KOJlecy, HO MPHU 3TOM Kaxkercd, YTO BCe Kojeca Bpa-
HIAIOTCA OAHOBpPEMEHHO”. OH 3HaJ, YTO HEKOTOphIe U3
ero yurareneit 6yayT ockopOreHbl TAKMM MeXaHUCTH-
4eCKUM OMHUCAHMEM, Yer0 eMy MeHbIIe BCero X0TeN0Ch.
“IlpuziaeT nu CepAle YCKOpeHHe KPOBH, JIOKAIbHO
coobiasn eMy ABMXKEHHEe W pacipefenss ee 10 Tely,
wiH fo6asnsier eil 4TO-To elle, HATIPHMEP, TEIVIO, AyX,
COBEpILEHCTBO, — 3TO BONPOC GyAyLIero, KOTophlii 01~
JKeH pemaThes Ha Apyroi nouse”. OH NOA03peBall, 4To
B TeJIe NPOUCXOAAT He TONbKO pHaHuecKue mpoLiecchl
M YTO CepAle ABAAETCA “CONHIEM MHMKPOKOCMOCA™,
a KpOBb — JQyXOBHOH CyOCTaHIMEH, “HHCTPYMEHTOM
HeGec”. OfHAKO BCe 3TO OTHIOAL He 03HAYaJNO, YTO ABH-
JKeHHe CepAua Heslb3fA U3yyaTh.

IIpuBoANMBle 3716Ch LHTATHI B3STHI U3 PEKPacHoi
pa6otnl “O ABMXEHHM CepAlia ¥ KPOBM Y )KHBOTHAIX".
Heb6onbmasn KHIOKEIKa, onybAMKOBaHHasA B 1628 rony
HoCTIe ABYX AeCATHWIETHI UCCTIeIOBaHHH, HeCMOTPA Ha
HEKOTOPbI€ MOBTOPBL, 0 CHX TIOp NMpeAcTaBseT coboi
JIOCTOMROe yreHHe. C YIOPCTBOM NPOKYPOpPA, BLICTY-
naiomero Ha cyae, I'apseii pa3 3a pasoM npeacTas-
JISN CBOM HEOHPOBEPXMMBIE JOKA3aTelbLCTBA. DTOro
ZI0OKTOpa Jierko NPeACTaBUTh B 3ane cyfa obpamato-
HIEMCA K IPHCDKHBIM.

CHayana oH mpeAjiaraeT ayAMTOPHH PaccMOTpeThb
apTepuanbHylo cucTeMy. 3 ero 3xKCnepyMeHTos cie-
AyeT, 4TO nesas 4acTh cepAua MNpeAHa3HayeHa I
TPOKAYMBaHUA KPOBHM 10 apTepHsAM, KOTOpbIe AOCTaB-
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JFI0T e€e K KoHeuHocTaM. Kpome Toro, scHo, 4TO,
B OTIMYME OT NPUNUBOB, JBHXXEHHE KDOBH MpPOUC-
XOZUT TOJIBKO B OJHOM HANPaBJIeHUH: MEXAY JeBbiM
KENYNOUKOM U a0pTOH CYLEeCTBYIOT KJIanaHkbl, KOTO-
pble He [AIOT KPOBM JBMIaThCA B MPOTHBOMONOXHOM
HalpaBleHHH. .

PaccMOTpUM BeHO3HYIO cHcTeMy. JlaBHO ObiIO
M3BECTHO, YTO BeHBHI B PyKax M HOrax CHaGxeHbl
CBOMMHM COOCTBEHHBIMM XnamaHamu. DTu ostiola
(“mBepupl”) OGHapyXHN ellle MafyaHCKUR yuuTenb
Tapges, Bbinaiommuiics avarom Pabpuumit, HO OH
CYHTAJI, YTO OHM CIYKAT [/ 3aMel/leHUA JBMKEeHUs
KPOBM, TpefoTBpamaoniero “saxaebuipanue”. Fapeei
BBOZMJ JUIMHHEIN 30HZ B COCYZ M MLITAJCA NPOTONK-
HYTb €r0 B HalpaBJIeHUM OT CepAlla, OAHAKO YTO-TO
COTIPOTUBAANOCH STOMY JBHXKEHMe. 3aTO B NPOTH-
BOIOJIOXKHOM HanpaBJeHHH 30HA ABHrancs Gecmpe-
nATcTBeHHo. OKa3ajoch, YTO BeHbI — 3TO YIHUbI C
OAHOCTOPOHHMM JBWXEeHHEM. ApTepHaibHaA KpPOBb
ABHranach OT CEpALA K OPraHaMm, TOIZla Kak BeHO3Has
KPOBb — OT OPraHoB K CepaLy.

Haxone1l paccMOTPHM, KaK BeHO3HaA KPOBb MOXeT
nonanare U3 NPHHUMAIONIEH ee NpaBo# YacTH cepALa
B JieBylo. [apBeii yxe ycTaHOBHUA, YTO Yepe3 nepero-
POAIKY TOKa KpoBu Her. OCTaeTcs TOMBKO OJMH BO3-
MOJKHEIH TIyTb — JIETOYHas apTepHs, COeAHHAIOLIAsA
npaBblii JKenyxodek ¢ Jerkumu. IIo aTroMmy cocyay He
BO3JIyX ONYCKaeTcs BHU3, a KPOBb NOJHUMAETCA BBEPX.
PaccesnHasa onpeneneHHbIM 006pasoM no ry6koo6-
PA3HbIM JIErOYHEIM TKaHAM JKHAKOCTE BHIXOAMT Yepes3
JIErOYHYIO BeHy, KOTOpas BeZeT K JIEBOMY CepieYHOMY
yuiky. Tenepb HanmpamMBaeTcs TONBKO OZMH BHIBOZ:
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TpaBasi CTOPOHA CEpAuAa NMpPOKaYMBaeT KPOBb uepe3
JIerKye, a Jiesas 4acTh — yepes Teno.

HyxHo cKa3aTh, 4To 4 A0 lapBes 3Ta MLICAL [10Ce-
I[aJia CcBeT/ble ToNOBbl. BekoM paHbile HCHAHCKHH
Teosor U Bpay Murenb CepseT paccyX/aj o JIeTOYHOH
LVMPKy/IAAUMH B PeJIMFHO3HOM TpakTare: “Kak mo Bose
Tocriona or BO3AyXa KpacHeeT KPOBb, TaK ke XpHCToC
nobyxaaer Oyx cuars”. (Ero anaromuueckve apry-
MEHTbI ABJIANUCH YAaCTbIO HaNazoK Ha Tpowily, H3-3a
4ero, B KOHUE KOHLOB, MPOTECTAHTH! COXIJIM €r0 Ha
kocrpe.) TIpogomxkas a1y TeMy, Peambx Konombo,
accuCTeHT Be3anus, orMeyan, YTO BO3BpallalOMIAACA
M3 JIETKUX XKHUAKOCTb OblNa APKO-KPaCHOM, U3 Yero oH
JIeNIazi BLIBOJK, YTO “OKHUBJIEHUE” SKUAKOCTH TIPOHCXOANT
B JIETKHX, @ He B cepAune. Ho Ha riaBHbI BONPOC Nipy-
IINOCh OTBEYaThb Bce-Taku I'apBero: ec/iv npaBas 4acTb
cepAlla MpOKaYMBAeT KPOBb Yepes Jierkue, KOTOpas
3areM MOCTYNAeT B JIEBYIO 4acCTb, U €CJIM JieBas YacThb
HafpaenseT KPOBb B apTepHH, TO YTO TOTAA TPOMC-
XORHMT C apTepUaNbHON KPOBBIO, KOTAa OHa AOCTHTaeT
CBOET0 HAa3HA4YeHHS, U OTKYAA NMOCTOSAHHO NpubhLIBaeT
BEHO3HAsA KPOBb?

Y croponHuKos Fanexa 6611 oTBET: 06a THNA KPOBH
TIOCTOSAHHO CO3/IaI0TCA B pe3y/bTaTe MOrNOMEeH A MHIA
M PaCXOAYIOTCA Ha POCT ¥ [ABMXeHHA Tena. Fapsei
pellnn Npou3BecTH pacyersl. B npouecce aHaromuye-
CKMX MCCIeAOBAHMM OH OOHADYXHJ, YTO JIeBbIH JKeny-
ZI0YEeK MOXKeT BMeLIaTb He MeéHee 50 I'paMMOB KPOBH,
NUIlb YacTh KOTOPOM — CKaXeM, 15 FPpaMMOB, — 11po-~
Kayusaerca 3a KOKAbIA yaap cepaua. IloatoMy 3a oy
THICAYY CepAeYHELIX yZapoB (Ulf cpenHero 4enoBeka
3TO COCTABAAET OKOJ0 I5 MUHYT) cepAue I0/KHO IIpo-
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KayaTb I5 JIMTPOB MJIH B HECKOJLKO pa3 GoMbilie, yem
obmee KONUYECTBO KpOBH B opranusme. Ecim GpaThb
BeC KDPOBHM, TO CepAue AODKHO IepekauuBaTh Gosee
TOHHBI KPOBH 33 CYTKH. A I/IA 3TOTO HYXXHO MHOTO €CThb
¥ MHOT'O ZIBHTThCA.

[loaTomy pozmnach cOBepLIEHHO HOBasA TMROTE3a:
KOIZla KpOBb, TPOKaYMBaeMas JIEBOH YacTbIO CepAaua,
AOCTHIAeT CaMOro KOHLA apTepuii, OHa NOAXBAaTHIBA-
eTCsl BeHaMH ¥ BO3BpalllaeTcs B cepaue. ApyrumMu cio-
BaMH, KPOBb B OpraHHU3Me LMPKYJIHpYeT.

B noaTsepxaeHMe CBOMX CJIOB OH IPHMBEJT NpeKpac-
HBIR npuMep.

Ecnu ecxpeims scugyro amer, mo moxcro 6ydem yeu-
demb, Kax ee cepdye MeONEHHO U HEMKO RyAbCUpyem
bonee uaca, dsuzasnce, KaK 4epes, — m.e. COKPAU4A-
ACo 8 npodonsHoM HaANpaenenuu (NOCKONLKY y Hezo
suimaHymas opma) u npudaeas dguxcerue codep-
wcumomy. Bo epema cucmonet oHo Gnedneem, a 8o
BpeMA QUACIMONbI CIAHOBUMCA MEMHO-KPACHHIM.

Hcnonp3ya 3aXuM MM OONBINOH M yKa3aTelbHbIHA
nanblbl, MepexXMeM FAaBHYIO BeHy, WM vena cava,
Tepen caMbIM cepaneM. O6beM nocne nperpagsr Gbic-
TPO JIMIIAETCA KPOBY, a cepaue OneaHeeT v yMeHblIa-
€TCA B pa3Mepax, €ro PUTM 3aMeansAeTcid HACTOJBKO,
4TO KaxeTca “GyATO OHO BOT-BOT ymper™. Pa3oxkmure
BEHY, ¥ CepALe CHOBA HATIOIHHUTCA KPOBBIO U BepHeTcH
K XH3HH.

3aTeM nepexMUTe WIH NepeBXUTe IMaBHYO apTe-
pHIO TaM, T/ie OHa BLIXOZHUT U3 CepAua. Brlmie npensrc-
TBMSl MPOCTPAHCTBO HAYHeT “HeoOLIYHO pa3byxaTh
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¥ NpHOGpPeTaTh TeMHO-KPACHBLIA WM Aaxe GarpoBLii
OTTEHOK. B KOHIle KOHLOB, OHO HACTONMBKO Mepenoi-
HHTCA KPOBbIO, YTO MOABWTCA BNeEYaTieHue, YTO OHO
CKOpO 3afioxHerca”. M B 3TOM Chyyae IIPH CHATHU mpe-
rpajibl CepALe BOCCTAHABIMBAET HOPMANbHYIO pabory.

Jleno 3aKpsiTO, KaK 3T0 M JAOMKHO GOm0 CiIy-
YHTBCA.

Teneps Aipyrue, BOOPYKeHHEIe MUKPOCKOTIOM, AOJ-
XHbI TIOKA3aTh, YTO KPOXOTHbIE KaNMIAPHI B Ye/oBe-
YeCKOM TeJle COeMHSAIOT apTepyH M BeHbl Mexy co60i,
M ONpesie/IuTh Polib OCMOTHYECKOro mpoiiecca, KOTo-
pHlit NO3BOISIET KPOBH NpPEOOJeTh STOT BOAOPA3AeN.
Mo kpaiinei Mepe, apBeit npesocTaBUI BCeM COMHe-
BAIOHIHMCS BO3MOXXHOCTD CAMHM YOeAUTHCA B IPaBoTe
cBoei Teopuu. IINOTHO MepeBAXHTe BEPXHIOW 4acTb
pyku. Beille NOBA3KH, B TOH 4acTH PyKH, KOTopas
HafpaBjleHa K cepAuy, apTepusa Haayerca. Huxe, no
HaIIpaBJIeHHIO K KHCTH, pasbyxaHHs He NpPOHCXORHT.
B TO Xe BpeMs KPOBb B BEHaX HUXe NMOBA3KH, CTONK-
HYBIIWCh C NPENATCTBHEM, NIPHBEAET K HaNPsDKeHHIO
BEH, @ BeHbI BbIILIE NOBA3KK CTAHYT MATKUMU. Crnerxa
ocnabrTe NOBA3KY, 4TOOB! OHa 6/10KMpOBaNa TONLKO
BeHbl, HO He apTePHH, U Bbl TYT JK€ [IOYyBCTBYeTe NpH-
JIVIB KPOBM B HIDKHEH H4aCTH PyKU.

TeMm He MeHee eMy MOYTH HUKTO He Bepun. [laxe
MHOTHE TOALI COYCTS eMy BCE TaK )Ke NPUXONUNOCH
OTCTaNBaTh CBOIO TEOPHIO OT HAMAZOK “KJIeBETHHKOB,
¢urnapos u mucax”. ITo ero cobcTBeHHOMY NPU3HAHMIO,
OHW TPaBHJIM €r0, KaK 37ible cobaKH, U yTemano auulb
TO, YTO “OHM He KYCAJINCh, He MOIJIH 3aPa3UTh CBOUMH
HaCMeNIKaMH U He 110 UX co6aubuM 3y6am ObLIH KOCTH
¥ MACO HCTHHBI .
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Fig. 4

COCYALI HA PYKE YENOBEKA
U3 mpyda Iapaes “Heuncenue cepdya u Kpoeu y Husomuoix”
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B 1642 roay, Korza B AHIIIMH paspaswiach rpax-
JAHCKas BoiiHa, MapBeil M3-32 BCeX ero CBA3EH € KOPO-
JIeBCKMM JJOMOM OKa3ascs Cpefid Mpourpasiinx. JloM
ero 6uin pasrpabnen, a 3HaUNTeNbHAA JaCTh HAYYHBIX
TPYAOB — yHHYTOXEHa. B oT/iMY#He OT CBOEro Koposs
OH TIePeKHA 3Ty CMyTYy M yMep Yepe3 NATHAAUATh JIeT
BIIOJIHE COCTOATeNbHLIM 4YenoBekoM. Kak Bmocuesi-
CTBHHM BCIOMHHAN ero Apyr O6pH, OH YacTo MOBTOPAN:
“Hn 0aHO HecyacTbe B XM3HM He CPaBHUTCA C NOTepeH
Moux 6Gymar, KOTopble MHe He BEDHYTb HH 3a Kakue
JeHbru”.



Inaea 3
Hcaaxk Hel0TOH

Ymo maxoe yeem

Hcaak Hbi0TOH
Hopmpem paGomw I'oddpu Herrepa, 1689 200

IlpaBaa B ToM, yTo EcTecTBO3HAHME CAMIDKOM HOATO OCTaBaNOCh
noneM gearenbHOcTH Moara v BooGpaxenusn: eMy yxe AaBHO nopa
BePHYTLCA K npoctore M yGeantennrocru HabmozeHuii Toro, 9ro
MaTepHANbHO ¥ OYeBHAHO.

POBEPT I'YK. Muxpozpadus

pu noaxoze k rpobHune Mcaaka HeloToHa
Helb3f He 3a/ilePKaTh B3TAAM HA JMHMAX
OTPOMHOrO NPOCTPAaHCTBA CBOAYATOrO Mpa-
MODHOTO NOTOJIKA ¥ Ha MACCUBHBIX OTIOpAX,
KOTODbIE He JAIOT 3TOMY NOTONKY NOMYMHUTBLCA 3aKO0-
HaM TAroTesus. TakoH e TAXKEN0H KOKeTCA U TUIIKHA,
HapyllaeMasi TOJbKO 3XOM BaLUMX WIAroB, KOrAa BHI
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“ANNETOPUYECKNI TAMATHHK CoPY UCAAKY HbIOTORY"
Xyd. fimosannu Bammucma Mummony
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NIOJTHUMAETeCh 110 JIECTHUIIE K YPHE C [PaXOM BEJMKOT0
y4€eHOro.

Tonbko Temepr BBl 3aMeTHTe NydY cBeTa. Bxozs
yepe3 KPOXOTHOE OTBEPCTHE NPUMEDPHO B LIECTH MeT-
pax OT ypOBHA N0Ja, OH NOX YI7OM NONaAaeT Ha 3ep-
Kajl0, BMOHTHPOBaHHOE B JIeKODHPOBAHHYIO CTOMKY,
¥ OTpaxaeTcd OT Hero. 3aTeM Jyd HepecexaeT mome-
1eHNe, MPOXOJMT Yepe3 MPU3My H pacrafaeTcs Ha no-
CIIeI0BATENLHOCTD L{BETHBIX JIYYeil, XOpOIO H3BeCT-
HBIX B IPHPOJE: KPACHBINA, OPaHXKeBbiH, KeThIM, 3ee-
HbIH, rony6o#, CHHMIA U PUONETOBBIMH.

DTOT NMaHTEOH CyMecTBYeT TOJABKO Ha KapTHHE
“Anneropuyeckuii namaTHUK capy Mcaaky HeioToHy”
KHCTH BEHeIIUaHCKOT'0 XyA0KHUKA /HxoBaHHN BaTTHCTa
IutToHu. [Ton0THO GBIIO HANMKMCAHO B 1729 roAy Cpasy
nocne cMeptd HeloroHa. (Ha camom nene BenMxmit
yuYeHbli MOXOpoHeH B JIOHIOHE, B BeCTMHHCTEPCKOM
ab6arcree.) IMamaTHuk HBIOTOHY — BecbMa HeOXH-
AaHHas Tema ans ITurTonu, Gosee H3BECTHOrO CBOMMHU
KOMIIO3HIMAMH Ha PelIMrHo3Hbie H MHQPONOTHYECKHE
TeMbl (“CeaToe cemeiicTso”, “IIppHeceHHe B XeprTay
ITonukcensl”). Ho 3Ta ero xapruHa HeoOnluHa emie
M IO APYTOM MpUYHHE.

HuioToH npexzie Bcero npocnaswics (kax u Jiei6-
HUL) Onarogapa OTKpHTHIO AudepeHIHaaLHOro
M MHTErpanbHOro HCYNCHeHHs (MeToZ MPOU3BOAHEIX),
KOTOpOe TNOMOIJIO C/IelaTh TO, YTO He CyMeN CAeNaTh
Tanunei, a UMEHHO: MOKa3aTh, KakKuM obpa3oM ycko-
paerca OOBEeKT 32 KaxAbld M3 OeCKOHeYHO ManbIxX
OTpe3KOB BpeMeRH. B cBoeMm BhifjaiomeMca TpyAe
“IlpuHimns MateMatnku” (Principia Mathematica) on
omuca IBHKeHne HeGecHbIX cdep H oKa3a, YTo OfHA
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M Ta e CWIa TPaBUTALMHU 3aCTAB/sAET NafaTh A610K0
M yAepxusaer nnadersl Bokpyr Coinxna. Ho Ha kap-
THHe JIUTTOHHM 0TAaBanock AOMKHOe HBIOTOHY He Kak
TeOPeTHKY, OTKphIBaIOIIeMy HOBbIe 3aKOHbI Ha GyMmare,
a KaK BeJTMKOMY 3KCTIePUMEHTATOopYy.

B 1665 roay, xorza HblOTOH TONBKO 3aKOHYKN
TpunuTu-xomwreax B Kem6pumxe, paspasunacs Benu-
Kas 4yyMma, 3acTaBuBIIAas Niofeil Oexars Kyaa I7nasa
TIAAAT U3 OonbIMX ropooB. OKa3aBIMCh HA POIM-
Tenbckoii gpepme B Byncropne, HMcaak Bce ¢soe BpeMs
OT/aBaJl 3aHATHAM MaTEeMaTHKO! H TeopHel JBHXe-
HHSA, a TaKKe PasMbIMNEHUAM Haj TIPHPOAOH LBeTa
¥ CBeTa.

IInaTon ¥ OTAENBLHBIE NOCOKPATUKU BEPHIH B TO,
YTO NMyYKH CBETA, M3JydaeMsule FNa3aMH; MOTYT OCBe-
TUTH BeCb MUP. ApHCTOTeNb, OTBEPraBINHMA 3Ty HACIO,
y4uJ1, 970 [[B€Ta — 3TO CMeCh TeMHOTHI ¥ cBeTa. Xen-
THIM, HanpuMep, 6n30K K GenoMy, a CHHMN — 3TO
nouTH YepHbIi. Ko Bpemenn Hpi0TOHA ¥ y4eHBIX BO3-
HMKno Gojiee riybokoe NOHMMaHWe NpPUPOABI 1BETa,
a HaTypounocodr! pa3BHBaNK BNOTHE TOYHYIO HAYKY —
OITHKY.

Ve GLUIO M3BECTHO, YTO, KOTA CBET MOMafiaer Ha
3epKano, yroj nafeHda paBeH yriay oTpaxenna. Koraa
CBET MPOXOZMUT Yepe3 MPO3PAYHYIO CPeAy KU CHOBA OKa-
3BIBAETCA B BO3AYXE, €ro JNy4 Aubo oTKIOHAETCSH, MHGO
npenoMasiercd. MMeHHO NO3TOMy, KOFAa 4e/0BeK
CTYNIaeT B BOAY, K&XKETCA, YTO ero HOI'M KTO-TO C/IerKa
N0I0MaJl. BeTMunHy npenioMIeHUsA MOXHO PacCuUTaTh,
MCIONb3ys Cnocob, KOTOpHI B TO BpeMA ObI1 U3Bec-
TeH Kax 3akoH CHenna. M3y4as paayry, bpaHuy3ckui
dunocod u ecrecrsoucnriTaTens PeHe dekapt Habm0-
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Aayn 3a I'MTaHTCKOW Kamleld — CTexIsAHHOH cdepoil,
3aMOTHEHHOM BOZIOM, CTapasAch MOHATH, KaKk MEHAIOTCH
1BeTa BHYTPH ee. [IpUMEpPHO Tak ke IL[BET MEHsSeTcH,
eI CMOTPETh Ha MPeAMeTHI CKBO3b MbUIBHbIE TTY3bIPH,
OCKONKM CNIOABI, PHIOBIO Yemylo W KoJeGmoumecs
B CONTHEYHOM CBeTe KPblibAd Hacekomoro. B 1637 roay
B 3Cce NOA HaspaHueM “Jluontpuka” Jlekapr nbiTancs
Aathk 06BbACHeHVe TPOUCXOXKAEHHUIO [IBETA, CYHTAA, UTO
OH BO3HHMKAeT OT BpamleHHs Kamenek adupa, — 4yeMm
6bICTpee BpallleHHe, TeM KpacHee CBeT.

OnBako HaBepHAKA NPOUCXOXKAEHHUA LBETOB He
3HaN HUKTO. IoNy4anoch, 4TO YMCTHIA Oeabiil CBeT

HEBONbIIOE HATHHWIIKO BENOSI NIAECERH.
Bua noa MUKPOCKOTIOM
Puc. u3 xnuzu P. I'yxa “Muxpozpacpus”
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CTaHOBWJICA OKPamIeHHBIM [IPH CTOJIKHOBEHUM C Bewe-
CTBOM — IIPH OTPA)KEHHH OT LBETHOTO NpeaMeTa 1ubo
TIPH MPOXOXJIEHUH Yepe3 OKPALIEHHYIO XXHIAKOCTh HIH
crexno. IlpexpcraButeny ciexywomero nocne Meka-
pTa NOKOJIEHHsA Y4YeHBIX, TPH CBETHJa eBpOMeHCcKoH
Hayku — Xpucrnas [oiirerc, Po6epr Boiinb u PoGepr
I'yk, — mpogo/mkany BHIAABUraTh BCe HOBbiE TEODHH.
Hukro u3 HUX He cnbixan 06 Hcaake HelotoHe — Ha
TO He ObUIO HHMKakuX mpH4uH. M no mpasje rosops,
Tyky Boobme syqme Opim0 6b1 HHKOTAA He CABIMIATH
3TO VM.

TToxoxwu#t Ha cyTynoro Tponns [yk 6ui1 HacTonbKO
H3BECTeH CBOMMH /IEraHTHBIMH OTILITaMH, YTO YAOCTO-
MJICA YeCTH CTaTh NePBhiM KypPaToPOM 3KCIIEPHMEHTOB
B JIOHZIOHCKOM KOpOneBCcKOM obmiecTse, 06pa3oBaHue
KOTOPOTC 03HAMEHOBAJIO HAYaJI0 HaYYHO! PeBOJIOLIMH.
Byayuu oaHMM M3 nepBbiX HCCIEAOBaTeNed MMKpO-
mupa, I'yk nenan TouHennve 3apUCOBKM YBIJIEHHONO:
BOIUb ¥ 0yi0Xa, yBeJIW4eHHBIE 10 Pa3MEpOB MOHCTpaA,
IeceHb, KOTOpasA Ka3anach YyAeCHHIMM IBETaMM M3
TPONUYECKOr0 BJIAXHOTO Jleca, — BCE ITO M MHOroe
Ipyroe CTajo HWIUIIOCTPalMsAMM B €ro 3HaMeHWTOH
KHure “Mukporpa¢ua”. Msyyas non yBeJIHUYHTENb-
HBIM CTEKJIOM KYCOK IpoOKM, OH mccnefoBai nabu-
PUHTBI IyCTOT, BIepBble HA3BaB UX KIeTKaMH. Byayun
BBINAIOMMMCS U3006peTaTeneM, OH CO3AaJ BO3AYIHHBIA
Hacoc ¥ noMor Boitmo copmynuposaTh obparHylo
3dBUCHMOCTb MeXay 060'beMOM H JaBJieHreM rasa. Tax
noABuICA 3aKOH Bo#ns. CymecTsyeT Takxe M 3aKOH,
HocAmuM ero, I'yka, uMsA. DTOT 3aKOH O4YeHbL TOYHO
OIMCHLIBAET MPUPOAY YIIPYTOCTH: TBEPAOE TeNO Aedop-
MMpYeTCc TPONOPLMOHANLHO IPU/IaraeMoON K HeMy
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cune. Cam T'yk HasbiBan ero “ceiiinosssttuv”, ¥ro pac-
wn¢poBIBaiock Kak “Ut tensio sic vis” (kakoBo pac-
TAXEHHUE, TAKOBa B cuna). (ITobsl yreepanTs 3a coboit
[IPHOPUTET U TIPEAYNpPeANTh KpPaxy HHTENeKTyalb-
HOMH cOGCTBEHHOCTH, OH f1IePBOHAYANIBHO ONYOIMKOBA
pe3ynbTaThl CBOMX HCCIENOBAHUN B BHZAE JIATUHCKOH
aHarpaMMBl.)

Tyk Obln yBepeH, YTO €My YZaloch pasrajaTh
3arajiKy 1BeTa ¥ CBeTa. beablit — OCHOBHOM, a OCTab-
Hble uUBeTa — 3T0 abeppauuu: “CHHMA — 3TO BO3-
JledCTBHE HA CeT4aTKy I/1a3a KOCOTo, paccesHHOro
MMIIy/IbCa CBETa, KOTOPbI Ha4yMHAeTCs CO CBOeH cja-
Geiimeit 4acTH W 3aBeplliaeTcd CHILHeimwei”. Kpac-
HbI{ ¥ CHHUH MOXXHO CMeIaTh U, pa3baBus, NoayJaTh
pas/inyHble cMenlaHHble LBeTta. ¥ loiiredca u Boins
6BUTH CBOM COBCTBEHHbIE TEOPHH, KOTOPBIE, K COXae:
HHIO, B OCHOBaHUMH MMeJIH BCe TO JKe 0ObsACHeHH e 1iBeTa
KaK OKpaIIeHHOro CBETA.

Hauyas ¢ Hyns, HeIOTOH TIIaTenbHO NPOAHATM3HPOBAJ
Ha0mozeHNnA, caeNalsbie 10 Hero, ¥ 06aBun k o6ieii
KapTHHe HeKoTOphie cobcTBeHHEle. Kycoyek 30710TOM
$oNbrH, TOHKHH HACTONBKO, YTO KaXKETCs MOYTH Ipo-
3payHbIM, OTPaXkaeT >kenThid crer. Ho eciu pasmec-
THTb €ro MEeXZy “BamlUM [V1a30M M CBEYOH”, OTMeqas
HeloToH, TO mpoxonsani Yepe3 QoaALry CBeT CTaHO-
BUTCA CHHHM. Eciii B3ATb ApeBecHHy NOA Ha3BaHHEM
lignum nephriticum, xoTOpYIO anTeKkapu NMPOAAIOT Kak
JIEKapCTBO OT IleYeHH, pa3pe3arh ee Ha TOHKHe Ijac-
THHbHI M HACTOATH B BOZKe, TO “HACTOM (HOMelleHHBIR
B Npo3payHblii Guam) OTpaxaeT CHMHME NyYd M Npo-
IIyCKaeT XeaThie”. To e CIpaBefuInBo U B OTHOMIEHHH
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HEKOTOPHIX MJOCKMX CTEKOJ: “..OHH KAXYTCA O/HOTO
IBeTa, KOIZia Ha HUX TJAAMIIL CBEpPXy, H COBCEM Jpy-
roro lBeTa, KOria MsANmb ckBo3b HUX". Ho 310 abep-
pauuu. “B nenoM Xe, Tesla, KOTOpBIe KaXYyTCA Tiasy
ONHOTO 1IBeTa, TAKOTO JXe LBeTa ¥ OCTAIOTCA B MOGOM
NOJIOXEHHN".

BLIHYXACHHbIA H3-3a YyMbi BECTH JXU3Hb 3aTBOD-
HMKAa, OH M3yyan MHD CJIOBHO cjiemnell, KOTOpPbIiA
HeOXMAAHHO mpo3pen. Ecam pacrepers B mOpo-
UWIOK MJIM HaCTPOraTh TeMHble WM NOAYNPO3payHbie
BellleCTBa, TO OHM CTAHOBATCA CBeTiee, NMOCKOJIbKY
TaKoe H3MeJLYeHHE CO3AaeT “MHOXKeCTBO OTPaXaio-
IIMX TOBEPXHOCTEH”, KOTOPBIE O 3TOTO HE CYMiecTBO-
panu. Y1 Hao6opoT, BemecTBa, CMOYEHHLIE B BOJle, CTa-
HOBATCA TeMHee, “H00 BoAa 3anoHAET OTpaxalomue
CBET NophI”.

OH Taxxe MOUrphHIBaJ C IVIOCKUMHU CTEKJILIUIKAMYY,
YCTaHAB/AMBAA IIOCKONApANIeNbHYI0 MNACTHHY, @ Ha
Hee — C/IerKa H30THYTYIO BhINYKIy1o NUH3y. Hanpaenss
Nyd CBeTa Ha TIOBEPXHOCTH, OH HabAIoAa, KaK nepenun-
BAlOTCA LBETHEIE KPYTH, Ha3BaHHbIE KoibuamMu Hero-
TOHA. “B 3aBUCYMOCTH OT IJIOTHOCTH KOHTAKTa MEXAY
CTeKJIaMH KOJIbHA CTAHOBMWJIMCH TO WIKpE, TO yxke™. Ecu
TaKoe YCTPOKHCTBO NOMECTHTH B TeMHOI KOMHaTe TI0x
CHHMIA J1y4, M3/y49aeMbI NMPH3MOH, MOXKHO BHIETb

JBE NUH3B!, YCTAHOBNEHHBIE TAK,
YTOBHI BhIIM BUAHBI XONbUA HBIOTOHA
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yepefyiOulyecs TeMHbie W CBeTabie Kpyru. Kpachbii
JIy4 flaBaj TaKylo e KapTHUHKY.

K Tomy Bpemenu I'yk yxe onucan ABjaeHUe HHTep-
depeHuun B xHure “Mukporpadus’, HO HblTOHY
yAanoch HAMHOTO Ty6Ke POHUKHYTD B 3TO ABJIEHUE
M cAenaTh TaK, 4TOOBI OHO ACCOLMUPOBANIOCH C €To
HMEHEM.

OnTuyeckue ONbITH NPEBPaTWINMCL B HACTOAIYIO
ero cTpactb. OH CTajJl 3KCMEPUMEHTHPOBATh AaXe
€ COGCTBEHHBIMY I1a3aMu: OPal NAIOYKY C TYNBIM KOH-
IIOM, KOTODYIO Ha3biBaJ “IIIMIBLKON”, M BAaB/IUBaJ e
“MeXy I71a30M ¥ KOCThIO, KaK MOXHO Omixe K 6oko-
BOM 4acTu rnasa”. HaxaTue W NOTHpaHHe F/a3HOTO
A6/10Ka TAKUM “HHCTDYMEHTOM” MPHUBOJMIO K TOMY,
4TO OH HAYMHAJ BUAETb “HECKONBLKO OeNblX, TeMHBIX
M LBEeTHbIX Kpyros”. Koraa OH MOBTOPHUI CBOR 3KCIIe-
PHMEHT Ha CBETY, TOYTH 3aKPHIB IMa3a, TO “NOABUAACH
6onplllas, MPOKas, TEMHas ¢ CHHAM OTAHBOM NOJNOca”
C MEeHBIUMM [10 pa3MepaM CBeT/bIM NATHOM oCpeiuHe.
TIpu Honee CHILHOM HaXAaTHM BHYTPH 3TOI'0 CBETAOrO
NATHA BO3HUKAN MaJieHbKUI CHHMH Kpyxkok. IIpoBeae-
HHe IKCTIePHMEHTA B TeMHOTE AABajo Apyrue pesyib-
TaThl: “NOABAANCA KPYT KDaCHOBATOTO 1IBETA”, a BHYTPH
Hero — TeMHO-CHHMM KpyT.

WHorza, HaXXMMas Ha pa3/indHbie MeCTa B 061aCTH
I/1a3HOH BMaZMHBI, OH NOJNy4as 6Gosee TOHKOe paspe-
HIeHHe — BuJe LeJbld PAX KOHIEHTPUYECKUX LBeT-
HbIX KOJIel|, TpYYeM LBETa WX — OT HEHTpa Hapyxy —
pacnpeaensanuch TaK: 3eJleHbld, CHHHH, MypIypHBIH,
TeMHO-TIYPNYPHLIA, CHHMHA, 3e/IeHbii, JXenThblid, Kpac-
HbIH, KaK IUTaMs, XeTbIiA, 3e/IeHbld, CHHMA, IMPOKHiA
NypnypHbLIH, TeMHBIA. T4 HA CONHIIE AU ero oTpa-
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xeHue, HpI0TOH OTMETJI, 4TO OHO KPAaCHOTO IBETA,
KOTZa e OH “BXOAMJ B TEMHYIO KOMHATY, TO COJIHLE
CTaHOBHUJIOCh CHHUM”,

Ot Qu3nKH OH He3aMeTHO Mepelles K aHATOMHUH.
Kak eMy yAanoch y3HaTh M3 KHHT, B KaX/IOM rnasy
BH3ya/ibHBle BUOPALUBK MPOXOAAT Yepe3 ONTUYecKue
HepBbl, peAcTaBAsAiomue cobof OrpoMHOe MHOXeEC-
TBO TOHKHMX Tpy6O4Yek, a MOTOM JAOCTHralOT MO3ra.
Hccexas TKaHM BOKpYT raa3 — caaea 6ory, He CBOMX,
a I71a3 pa3sTHYHbIX KUBOTHBIX, — OH NBITANCA NOHATD
MexaHu3M (OpPMHpOBaHMA H306paXKeHHss B TINasy
M MpUpOAY BeulecTBa, ¢ NOMOMBIO KOTOPOro 3TO
ocymectsaserca. “Bopa caumxom rpyba Aia Takoro
OeNNKAaTHOro zena”, — 3aKmodun y4desbil. TyT oH
Mor 6b! NpHUHATD Teopwio l'asieHa 1 ero CTOPOHHUKOB,
KOTOpBIe CYHTANM, YTO N0 HEPBHOM CHCTEME JIeTaloT
“KUBOTHEIE AyXH~, HO HBIOTOH HanmpoYh OTBEPr ee,
TI0CTaBUB C/IeAYIOWMi IKCHEPHMEHT: “...X0OTA A ¥ NpH-
BA34J1 KyCOYeK ONTKHYECKOTO HepBa ¢ OJJHOH CTOPOHBI
M CTaJl HarpeBaTh ero nocpefuHe, yrobsr ybemurnes,
He 3aABHT JM O cefe, HampuMep, B BUAE My3bIpb-
KOB XOTh KaKaf-HHOyZb CYMHOCTbL C ZPYroro KOHUa,
HUYEero 1nopoGHOro MHe Habmozarh He yRamock —
BBIACMUNOCh JIMIIL HEMHOrO BJard M CepAleBHHa
3TOro HepBa”.

Ecnp 6b1 Bce 3aKOHYMIOCH JUIIbL 0XKHAAHHEM TOTO,
4YTO “ZyXH 3pEHUA”, NY3LIPACEH, MOABATCA HA KOHYMKe
3pUTeNLHOM Konbouky, To HeioToH GBI Tak 1 ocTancs
eme ogHuM rexueM XVII peka, KOTOPOMY OKa3ajoch
He MO CHJIaM pasrajarth 3arajxy csera. Ho B pasrap
VICCNIEA0BAHUI ero 3aMHTePecoBano CTPaHHOe moBese-
HHE NpU3M.
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DKCNEPUMEHTH HLIOTOHA CO CBOMM COBCTBEHHEIM TJIA30M
Cmpanuya u3 ezo dneenuxa

IIposeaure Ha nycTe 4YepHOH OyMmaru JIMHMIO,
KoTOpas Gbi1a GBI JO NOJIOBMHB! CHHEH, a OCTa/IbHAS
4acTb — TeMHO-KpacHo#. Ilpu3Ma czenaer Tak, 4TO
B MECTe M3MeHEHUs LIBETa IMHNUA OTKJIOHHUTCS OT Nep-
BOHA4apHOrO HanpaeyieHud. To Xe caMoe NpOMCXo-
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AUT ¢ CMHeil ¥ KPacHOM HUTAMH: OHM CMEILAIoTCA Ha
onpefiesieHHoe PaccTOAHME ApyT OT Apyra. Ho nouemy
CTeK/I0 TaK No-PasHOMY OTHOCHTCA K Pa3IMuHbLIM LiBe-
Tam?

OnHaXzbl, MOYYyBCTBOBaB 0coboe 0GONBITCTBO,
OH BHIpe3asn HeGONMBUIOE OTBepCTHE, AMAMETPOM YeT-
BepThb NII0MMA, B OKOHHOM Kanio3u. HlocraBuB nmpuaMy
Ha NyTH Y3KOTO CONHEYHOro My4Ka, OH Ha MPOTHBONO-
TOXHOM CTeHe 3aTeMHeHHOH KOMHAThI NOAYYW/ BecCh
CONHEYHBIH CTIEKTP.

“IToHayany 310 GbUIO MPUATHBIM pa3BiedYeHUEM —
paccMaTpuBaTh SADKHE, XWBBIe LBeTa”, — MHCan OH.
Cunve OTTeHKH, Orepdes, mepexOfWiIN B 3eJeHble,
3aTeM JKeNThIE IEPeXOAWIN B OpaHKeBbie M KpacHble.
Ho 60ree BaXHBIM GbU1 He 3HAKOMBIi CNEKTp, @ €ro
$opma. OHa bbina He Kpyrmoid, Kak OTBEPCTHE B KATIO3H
VN COTIHEYHBIA IMCK, a MPOAO/rOBATOM: TPMHAALATE
C 4YeTBEPTHIO MIOWMOB B JNMHY M [BA M IIATH BOCh-

EX, 4
HEPTEX, CAENAHHLK Hb10TOHOM M M305PAXKAIOLINI ETO
ExperiMeNTUM CRUCIS
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MBIX A0HMa B mnpuHy. Takagq “gucnponopuus 6su1a
HACTO/IBKO KCTPAaBaraHTHOH, uTo B030yAu/ia BO MHe
Ianexo He oObIYHOE JHOBOMBITCTBO M OCTPOE XKeJlaHHe
NOHATL PUYUHY .

YT0-TO 3aCTaBAANO LBETA PACHIPENENATHCA UMEHHO
TakuM o6pa3oM. HbIOTOH COMHeBaCA B MCKyCCTBEH-
HOM NOABJNIEHUH 3TOrO ABJIEHUsA, OH He BEPUJI, YTO 3TO
BCEro JIUILb COBOKYNHOE AeHCTBHE CyYaliHbIX IPULIMH.
Ho # TaKylo BO3MOXHOCTh Hejib3si GBUIO MONHOCTHIO
UCKII0YaTh. OH CTaj MEHATDH NMOJI0XKeHKe NIPH3MBI TaK,
4T0OBI CBET MPOXOMII Yepe3 CTEKNIO Pa3HOil TOMIHHAI,
[POZAE/AbIBAl B IITOPKE OTBEPCTUA Pa3iMYHOrO pas-
Mepa, BEIHOCHJ NIPU3MY 3a TIpefieNihi KOMHAThI, YTOObi
CBET MpOLUEJI CHAaYasia yepes Hee, a IOTOM Yepe3 OTBep-
ctve B mTopke. Ho pe3ynbraTr OCTasancs npexHuM:
LiBETa BO BCeX ITHX CIyYasX pacmpefeslich OfuHa-
KOBO.

Pacienus cBeT Ha 11BeTa ¢ NOMOMLIO OAHOM NPU3-
MBI, OH 06HAPYXMJI, YTO UX MOXHO COEAMHHUTH C IOMO-
I[bI0 BTOPO# mpu3Mbl. Bropas npusma paspyiiana To,
YTO 7Ieialla NepBas, U MOC/e Hee Ha CTeHe OCTaBanca
NUIb GeCLBETHRIM KPYXOK CBeTd. 3HAYMT, 3TO He MpH-
3Mbl OKpalIMBAaJM CBET — LBETa HAXOAWIMCH BHYTPH
CaMOro CBETOBOIO Ny4kal

MMeHHO MHOXECTBO TaKMX 3KCIePHMEHTOB M103-
BOJIMIM €My CAeNaTh YAUBUTENbHbIA BbIBOA. K TOoMy
BPEMeHH, KOT/1a OH ObLI FOTOB K APOBEJIEHUIO TOTO, YTO
oH Ha3Ban Experimentum Crucis (no3auMcTBOBaB 3TOT
TepMuH y I'yka), OH, CKOpee Bcero, yxe 3HaJ, uTo oOHa-
pyxut. Ho 3T0O He ZO/DXKHO OTBAEKATh HAC OT CYTH 3KC-
nepuMenTa. Kak U npexze, Ny4oK cBeTa M3 OKHa MpO-
XO/(MN Yepe3 NpU3MY U MepeceKas KOMHATY, HO B 3TOM
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cy4ae UBETOBOH CHEKTP Molafan Ha JEepeBSHHYIO
naHe’nb. B ogHoM KoHIe naHeny Hel0TOH npocsepaun
OTBepCTHE U, TlepeMelias COOTBETCTBYIOIMM 06pa3oM
NpU3MY, CyMeNl HO O4epen NPONycKaTh Yepe3 OTBEpC-
“THe B TAHEeJIM JIy4H TONBLKO ofHOro 1BeTa. ITocae 3roro
OHY MOTAjiaNy Ha BTOPYI MPHU3MY M TOJBKO NOTOM
HanpaBIANMACh Ha CTEHY.

To, 4TO OH yBUZEN B TOT J€Hb, NOMHOCTHIO MOMe-
HAJIO BCe TOT/[AIlHMe IPeAiCTaBeHus o ceeTe. HaunHasnA
C KPaCHOM YacTH CNIeKTPa ¥ NEPEXO/s K CUHEeH, KA bIH
IBeT OTKJOH:ANCA Bee Gonbmie u Gonbvme — 3ddexr,
KOTODBHi eMy HOACKa3any UBETHbIE HUTH: CHHHE JIyYH
HCIIBITHIBAIOT GoJibllee NMpeNOMJEHHE, YeM KpacHble.
3T0 00BLACHANO MPOAOArOBAaTOCTb CriekTpa. Ecau GOb
BCE 1]BeTA OTKJIOHAIMCH OAWHAKOBO, TO CHEKTP 6bln
6u1 KpyrneiM naTHoM. Ho cBet, kak cka3an HblOTOH,
“COCTOUT U3 Jydeil, NpeOMIAIONMXCA N0-Pa3HOMY”.

ITpenomneHue, unu pedppakuus, no3sonuno Hewo-
TORY NOHATbH, YTO TAKOE LBET: Ny4 CBeTa, CnocoBHbIA
NPEeNOMIATLCA COBEpIIeHHO 0CO6BIM criocoboM. “Omu-
HaKOBbie I[BETAa XAPAKTEPU3YIOTCA OAMHAKOBOH ped-
pakuueit”, — nucai oH. LseT — 310 CNIOCOGHOCTH Ipe-
JIOMJIATLCA,

Ho Ha aTOM BCe He 3akaHuuBanocb. Kak HbioToH
HM CTapancsd, Nocjie BLIIETIEHHS HU OZMH M3 1IBETOB
yKe He MeHICA. “ S npenoMsI ero ¢ TOMOIIBIO PH3M
H OTpakaj TeJldMH, KOTOphIe ITPY AHEBHOM CBETE UMEIOT
ApYrod 1BeT; A NPONYCKan ero yepe3 CJIOK BO3AYXa,
HaXOAMBILEroCcs Mexay ABYMS NJIACTUHKaMU CTEKa,
TIPOITYCKas 4epe3 [iBeTHBIE CPEAL! M YEPE3 CPeabl, Noj-
CBEYEHHBIE JIyYaMW JpYroro LBeTa; pasHbIMH CTOCO-
©aMH OCTaHaBJIMBAJ STOT Jy4, HO HY Pa3y MHe He yza-
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JIOCh ¥I3BMEeHHTDb ero LiBeT. MOXHO Obi0 caenath ero
fonee WaM MeHee HACBHIUIEHHBIM WM NyTeM NOTepH
MHOKeCTBa Jy4eil 3aCTaBHTh CTaTh GNEKALIM HIN TEM-
HbIM, HO IIPH 3TOM OH HUKOIZIa He MEHAJ CBOIO CYTh”.

Ecnn nyd4 coctoan Gonee yeM M3 OZHOTO LBeTa —
OpaHXXeBO-)KeJITbIH, )XeNTO-3eIeHbIH, — TO ero MOXHO
OBUI0 PA3NOXUTh C IOMOMBIO IPH3MBI Ha OTAe/NbHbIE
1IBeTa; PaHO WM IO3AHO, HO BCE PaBHO AOCTUTaeTCH
TOYKa, KOTZla CBEeT pasnaraercs MOJHOCTBIO Ha CBOU
OCHOBHbIE KOMIIOHEHTEL. “LIBeT He siBseTCA onpexene-
HUeM CBeTa, NONYYE€HHOr0 NOCPeacTBOM NpenoMAeHKA
WK OTpakeHHs eCTeCTBEHHBIMM TeaMH, a NpescTas-
nseT cob60# M3HAYANbHYIO, CYWHOCTRYIO, XapaKTepuc-
THKY".

VimenHO Oenblif LBET ABIACTCA CMEIIAHHBIM, OH
TIpencTaBisieT co00i JMIIL COYeTaHHe BCeX LBETOB,
“reTepOreHHYI0 CMeChb pDa3/IMYHO NpelOMIAIOMUXCA
nydeii”. ConHle, cHAs Hajl MUDOM, He IPUHOCHUT Kpac-
Hoe A61I0Ky M 3eseHoe Aucty. 1610ko U mucT npuobpe-
TAlOT LIBET U3 COHEYHOTO CBETa.

JekapT TOXe BepHJI, YTO IBET ABJIAETCHA He CBOW-
CTBOM TpeAMEeTa, a CBUAETENbCTBOM TOTO, YTO CBO¥-
CTBa BAUAIOT Ha cBeT. Tenepb HbloTOH y3HaN, noyeMmy
3TO HOPOMCXOAMT. MHMP MHOrOKpacoyeH, MOTOMY 4YTO
COCTOMT M3 Te, “KOTOpbie OTPaKaloT OAMH THII CBETa
3HaYnUTeNbHO GONbIe, yeM Apyrue”.

B Hayane ceHTAOPA 1666 roga noutH sech JIOHAOH ObIN
paspylueH BelHKHUM noxapoM. OroHb 3a0HO YHUYTO-
KM ¥ BCEX KPBIC, YTO NO3BOJIMIIO CIIPaBUTHCA € YYMOH.
OT710})K4B B CTOPOHY Hay4HbIe McCe0BaHUA, PobepT
T'yk momoran Kpucrodepy PeHy nepecrpavsars ropoa.
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HbIOTOH Xe, MOKUHYB Byncropn, otnpasuica B Kem-
OpWIK, IZie NONYYW! NOYETHYIO MAaTeMaTH4ecKyio
Kadenpy 1 CTajl IMTATh JIEKLMH O LiBeTe H cBeTe. ITo3xe
OH, M300peTs 3epKaNbHLIA TelecKoN JUIMHON IWeCThb
II0HMOB, KOTOpBIN ObLn MomHee 06LIYHOTO Tesleckona,
MpPEeBBLIMAIOIIErO €ro 0o pasMepaM B AeCATHL pas, Mpo-
W3BeJl CHABLHOE BreYaTAeHue Ha 4ieHoB Koponesc-
KOTO Hay4yHOro obmecTsa, a B 1672 rofly, yepe3 wecTb
JIET NOCJie NPOBE/ICHHA 3HAMEHUTHIX IKCNePUMEHTOB,
onybaukosan B “@unocodcknx TpyAax” Koponerc-
Koro obmecrsa crarslo “HoBasd Teopus, 06bACHAIOMas
CBET K HiBeTa”.

Tyk otHecca k 3TOMy C OONBIIOH pPEBHOCTBIO
Y TOMBITANCA AUCKpeAuTHpoBaTh HEIOTOHA, B pe3ynb-
TATE Yero MeXay ydJenbiMu BO3HMKNA BpaXxJa, He npe-
KpamaBmasaca 10 KOHLA UX XXHU3HU. T'yK 3asBW, 4TO OH
camM, eme 0 HbIOTOHA, MOCTABHII 3TH SKCIIEPHMEHTLI
¥ YTO NMONYyYeHHbie Pe3yALTaTbl JIETKO OOBACHAIOTCA
ero cobersentoi Teopuei. (ITosHee OH GyaeT HacTau-
BaTh Ha TOM, 4TO “OcHOBB” HbIOTOHA He YTO HHOE, KaK
NJIaruat ero TpyzAoB.)

Apyrue ydenble, BKMO4as TioHreHca, OTIpaBUIIN
B)KYPHaJ CBOM BO3paXKeHHA, Ha KoTopble HbioTOH 1160
e obpaman BHIMaHus, THOO OTBeYas BecbMa Tpe3pu-
TeJbHO. Be3xasocTHOe OTHOLIEeHNE K HOBBIM MZesM He
ABJIAETCA YeM-TO 0COOeHHbIM B HAyYHOM MUpE, OfHAKO
HeloTOH nocuuran cebsi ockop6aeHHbIM. OcobOeHHO
ero ZOHMMasia TPYNNa aHITMMACKHUX He3yUTOB, KOTO-
pBié HaCTauBajH Ha TOM, YTO He MOTYT BOCIIPOH3BECTH
ero Experimentum crucis v 4yTo BRITATHBAHHE CHEKTPA
ABNSAETCA Pe3yALTaTOM fABNEHUA, HA3BaHHOIO HMM
“sapkuM obnakoM”. Tpasis npozomkanack 10 1678 roza,
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koraa HplOTOH OT OTHAsHMA MOJHOCTBIO OTOLIEJ OT
0fIecTBEHHBIX fIe/1 M CTan BeCTH COBEPHICHHO yeau-
HEHHYIO XH3Hb. BbIJIO eMy TOTZa BCEro TPUAUATS NATH
JIET OT POAY, ¥ BIIEPeAy ero XAaM He MeHee BeTUKUe
CBEpIIeHHS.



Inasa 4
AHtyaH JlopaH JlaBya3be

ProzucmoH u KUCIopoo

AHTYAH JIOPAH JIABYA3BE

Tonbko NpeAcCTaBbTe, YTO ITO SHAYUT — TMOHATH, YTO AACT AUCTY €ro
UBET U YTO 3aCTaBIReT IIAMA FOpeTh!

KApra JIxEPACCH, POANBLA XO0®®MAH. Kucnopod®

IOHAXAbl OCEHHMUM IHEM 1772 rO/la apukaHe,
nporynuBaBIlHecs Hexaneko or Jlyepa, B
cany UudanThl, Brons HabepexHoil CeHbl,
MOI/IM BUJETb CTpaHHOe, HAaNOMMHAaBiIee

MOCKYIO MOABOAY COOPYXEHHE B BUAE JEPEBAHHOM
n71aTgopMbI Ha ilecTH Konecax. Ha Helt 6bUM ycTaHOB-
MeHsl OrpOMHble cTexna. Jise caMule Gonbume JIMH3EL
¥IMeBIIKE B pafuyce BoceMb (yToB, BbUIM CKpeIIeHbl
BMeCTe TaK, YTOOBI U3 HUX NONYYHNOCh YBEAUUNTENb-

I Oty I0Ba B Mbece NPOUSHOCHT Mapun-AHHa JlaByasbe.
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Hoe cTexsio, cobupaBiliee COMHEYHbIE JIyYd M Hampas-
nABINee MX HAa BTOPYIO IHH3Y, MOMeHbINe, & 3aTeM Ha
IOBEPXHOCTD CT0/a. Ha nnardopme croany 3aHAThIe
B SKCIIEpHMeHTe yueHble B NapHKaX W YepHBIX 0YKax,
a MX acCHCTeHThbI CHOBaIM, KaK MaTpocsl no mnanyGe,
HaCTpauBas BCe 3TO CJI0KHOE COOPYXKeHHe Ha COJHIe,
HeTpeprIBHO iepka MAbIBywlee Nno HeGOCKIOHY cBe-
THJIO “NIOZK NpHIIENIOM”.

Cpemu mozied, XOTOphie BOCTIONb3OBANNCL ITOH
YCTaHOBKOM — “yCKOpHTeJIeM 3jeMeHTapHbIX dac-
tan” XVIII Beka, — Own Anrtyan Jlopar JlaByasbe.
Ero Torna 3aHMMaJio, YTO NPOMCXOANT IIPH CKUIaHNH
anMmasa.

JaBHO GBLT0 U3BECTHO, YTO ANMMA3bl FOPAT,  MECT-
Hble 10Benups! nonpocuny Ppanuysckyio aKageMHIo
HayK MCCIeI0BaTh, HEe TAHTCA A B 3TOM KaKo#i-HUOyabL
pucx. Camoro JIaByasbe MHTEpeCcOBas HECKONLKO HHOM
BOMIPOC: XUMMYeCKasA CYymHOCThL ropexuda. Bea mpe-
NeCTb “HODKMTAIOLIEr0 CTeKIa” 3aKAi0Yanach B TOM,
4TO OHO, QOKYCHPYS COHeYHbIe IYYH B TOYKE, HaXO/A-
meicsa BHYTPU KOHTeHHepa, Harpesaio Bce, YTO B 3Ty
TOYKY MOXHO GbUIO NOMECTHT. JIbIM M3 COCYAa MOXHO
610 HaIpaBUTh MO TPYOKe B COCYX C BOAOH, OCaAHTb
coZiepXamuecst B HeM 4acCTHIIbI, 3aTeM BBINIAPHTh BORY
M NIPOAHATU3UPOBATL OCTATOK.

K coxanenuio, 3KCHepUMEHT He yaaica: oOT
HHTEHCHBHOTO HarpeBa CTeKIO MOCTOAHHO JioMNa-
nock. Opuaxko Jlapyasbe He OTYaHBANCA — Y HEro
6binu u fpyrue wae. OH npenanoxun AkaaeMuy HayK
NpOrpaMMy 1o M3y4eHUIO “BO3AyXa, COZepXKallerocs
B BellecTBe”, ¥ TOro, Kak OH, 3TOT BO3AYX, CBSA3aH
C mpoueccamMy rOpeRMa.
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HbIOTOHY yZanoch HanpaBUTE Pa3BUTHE QH3MKHU
MO NPaBMALHOMY IIYTH, 3aTO B XHMKH B Te BpeMeHa
nena oOCTOSIK M3 PYK BOH IJIOXO — OHa ele Gnuia
NIEHHUIeH aNXMMHHM. “XHa, pacTBOPEHHAaR B XOPOLIO
nehnerMeHTUPDOBAHHOM JyXe CENMMTphI, zacT Oec-
LBETHBIA pacTBop, — nucal HeloToH. — Ho ecnn ee
NOMECTHTL B IOOPOTHOE KYNOPOCHOE Macjio M BCTDsA-
XHBaTh, TIOKa OHA PAacTBOPAETCA, TO CMeCh CHa4Yana
CTaHeT XenTod, a 3ateM TeMHO-xpacHo#t”. Ha ctpa-
HULAX 3TOHM “KyNIMHApHO# KHUIH™ HHMYero He roBo-
punoch HY 06 H3MepeHHAX, HU O KonrudecTsax. “Ecu
ZyX CONM NIOMeCTUTh B CBEXYIO MO4Y, To 00a pacTeopa
JIETKO M CIIOKOMHO CMEIIATCA, — OTMeYal OH, — HO
€C/I¥ TOT )K€ PACTBOD KallHyThb Ha BBHIIAPEHHYIO MOYY,
TO NOCAEAYET WIKIIEHHE ¥ BCKUNAHWe U NIeTyYHe ¥ KUC-
Jipie COMM Yepe3 KaKoe-TO BpeMs KOaryJupyioT B Tpe-
Tb€ BENIeCTBO, HallOMUHAOMee NO CBoed Npupozae
HamaThipb. A eciH oTBap W3 PHANOK Pa3BeCTH, pac-
TBOPHB B HeOOJIbIIOM KOJHYeCTBe CBEXeil MOYH, TO
HECKOJILKO Kanenk GpepMeHTHPOBAHHOK MOYH 0GpeTyT
APKO-3eJleHbli LBeT .

Becema panexo OT coBpeMeHHOH Hayku. B anxu-
MMM, faxe B 3anKCEX camoro HeloToHa, MHOrOe Hano-
MHHaeT Maruio. B oHOM M3 CBOHUX JHEBHMKOB OH A00-
POCOBECTHO Tiepellican HecKoNbKo ab3aleB U3 KHUTH
anxumuka xopaxa Crapxu, KOTOPBI caM ce6s Ha3bl-
Ban Punanerom.

OrpriBok HayuHaercs Tak: “B [CarypHe] ckpsiTa
GeccmeprHaa ayma”. ITon CaTypHOM OOBIYHO TOHH-
Mancsi CBHHell, NOCKOMbKY KaXZAbIM 3NeMEHT acco-
LMHPOBAJICA ¢ Kakoi-HUOyAp mnanetoit. Ho B paH-
HOM cJlyyae MMeJCA B BHAY cepeOpPHMCTBIN MeTasl,
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M3BECTHBIA KaK cyphMa. “BeccMepTHblif AyX” — 3TO
ra3, KOTOPHIA MCITYCKaeT PyAd NPH CHJALHOM Harpese.
“K Carypry y3aMH ni0684 npuesA3aH Mapc (310 o3Ha-
4ajo0, 4T0 K CypbMe A06aBaANoCh Kene30), KOTOphii
caM B cefe MOXMUPAET BEJIMKYIO CHILY, Yeil AyX AenuT
Teno CaTypHa, ¥ u3 060MX BMECTe WCTeKaeT uyAec-
Has ApKasA BOZA, B KOTOpYIo caputcsa CoJNHLe, BHICBO-
60xaaa ceoit cser”. Conmlle — 5TO 305070, KoTopoe
B ZaHHOM Cltyjae MOrpyXeHO B PTYTh, 4aCTO Ha3bi-
BaeMyl0 amansramol. “Benepa, camaa fipkas 3Be3pa,
HaxozuTca B 06bATHAX [Mapca)”. Benepoit Hasbisanu
Me/lb, KOTOpPYIO Ha 3TOM 3Tane Ro6GaBNAIOT B CMeCh.
Ceil MeTannypruyeckdil pelent, BeposiTHee BCero,
ABJIAETCA ONUCAHWEM pPaHHHX 3TaNoB NONyYeHUA
“¢unocodckoro xaMHA", K KOTOPOMY CTPEMHIINCD BCe
QTXVMHKH, TOCKONBKY CYHTANAOCh, YTO C €ro MoMo-
HILI0 MOXHO He6naropoAHbie 1EMeHTHI NPeBpaTUThb
B 30JI0TO.

JlaByasre M €ro COBPEMEHHMKH CyMeJl¥ MOHTH
Zanbile 3THX MHCTMYECKHX 3aKIMHAHME, ORHAKO
XHMHKH Zla)Ke B TO BpEMH ellie BepPH/IH B anXUMUecKHe
TIpE/CTaBNEHHSA O TOM, 4YTO NIOBeJieHHe BeIeCTB onpe-
AeNnAeTcA TPeMA HadalaMM: PTYThIO (KOTOpas paziku-
aeT), CONbI0 (KOTopas Crymiaer) u Cepoil (kotopaa
Zenaer BellecTBO TOpIOYMM). “CepHUCTBIN AyX™, TaKxKe
Ha3sniBaeMklit terra pingua (“XupHas™ WIK “MacAHMC-
Tafg” 3eMJIfA), 3aHHMaJl YMEI OYeHb MHOTMX. B Hauane
XVIII sexa nemenxuid xumuk Feopr Dpucr [lTans cran
HasbiBaTh ero ¢norucronoM (or rpeu. phlog — ortHo-
CAWMICA K OrHIO).

CuMranock, 4YT0 NpeAMETH TOPAT NOTOMY, 4TO
B HHUX MHoOro ¢norucrona. ITo mMepe Toro Kak npen-
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MeThbI NIOTMIOIAIOTCA OFHEM, OHH BRIIENIAIOT 3TY TOpIo-
4ylo0 cy6CTaHuMIO B BO3AyX. Ecau mopkeds Kycodek
llepeBa, TO OH NlepecTaHeT ropeTh, OCTABUB MOCTe cebs
BCEro MMMb KYYKy Me€NNd, TONbKO KOTAd HM3pacxo-
AyeT BeChb CBOH ¢nOrUcToH. II03TOMY CYMTANOCh, YTO
AepeBO COCTOMT M3 mensa U GprorucroHa. AHANOruy-
HbLIM 06pa3oM Mocsie TPOKANKMBAHHA, T.e. CHIBHOTO
Harpesa, MeTajia ocTaercs Demass Xpynkas cybcrau-
UMA, U3BECTHAA KaK oKanuHa. Crano Obith, MeTann
COCTOMT M3 GNOTMCTOHA ¥ OKaNMHBL. TIpoLecc pxagne-
HUA — 3TO MeIJIeHHOEe TopeHHKe, HanoZobue AbIXaHus,
T.e. peaku{H, BO3HMKAIOMHMe TOTAd, KOFAa IOrUCTOH
BbIfIeNAeTCs B BO3AYX.

PaccMaTtpuBancs ¥ obparHeid npouecc. Cuura-
JI0Ch, YTO OKAJNHMHA HANIOMHHAJIA AOOBITYIO M3 3eMIH
PYAy, KOoTOpas 3aTeM 06naropaxxusanach, MOABepra-
ACh B0CCMAHOBAEHUIO, NN “BO3POXKAEHHUIO”, MyTEM
HarpeBa pfiAOM C JpeBecHbIM yrieMm. JIpeBecHsIN
yroabp ucnyckaa QIOTHCTOH, KOTOPHIHM coyeTancs
C OKanuHOM, |TOOH BOCCTAHOBUTH OrecTAmMMIA
MeTas.

CaMo mo cebe MCONBL30BaHME CMIIOTETHYECKOH
cyGCTaHLuMM, KOTOPYIO HENb3A M3MEPHUTb, HO MOXHO
TpeAnonaraTh, He COAEPKUT B cebe HUYEro IUIOXOTO.
B Hame BpeMs KOCMOJIOTH TOXe ONEPHPYIOT IOHATHEM
TeMHafd MaTepua”, KOTOpas JAOMKHA CYLeCTBOBATD,
YTOObI MANaKTUKH NPY BpaLleHUH He Pa3/leTaNuch Ha
KYCKH 1107 IeACTBUEM LEHTPOOEKHOM CHJIbI, ¥ YTO 33
paciuMpeHreM BCeneHHOM CTOMT aHTMrpaBHTALMOH-
HasA “TeMHasA SHEPTHA .

C noMonkio GIOTHCTOHA yyeHbie MOTTIM JIOTHYHO
00BACHUTL TOPeHUE, IIPOKATUBAHME, BOCCTAHOBJIEHHE

“
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¥ Zlaxe AbIXaHHe. XMIMHA HEOXHAAHHO CTAHOBMJIAChH
OCMBICTIEHHOM.

Tem He MeHee 3TO He pemano Bcex mpobiem: oka-
JIMHA, OCTaBaBIUASCA TOCJe IPOKANUBAHUA, BeCHNA
Gonbure, yeM Mcxoauniii meramn. Kak Morno nony-
YUTHCA, YTO [OCJIe BBIXOZAA (IOTHCTOHA K3 BEIecTBa
OHO CTaHOBWIOCH Taxenee? Kak u “TeMHad 3Heprua”
YeTBEPTh THICAYENETHA CNYCTs, QIOrMCTOH, MO CJI0BaM
¢panuysckoro ¢unocopa Konpopce, “npusoamnca
B ABHXXEHHE CHJIAMH, TPOTHBONONOXKHBIMH II0 Hanpas-
JIHUIO cuie TAKeCTH . YToOkl 3Ta MBICIL BHITAZENA
TO3THYHEH, OFMH XHUMHK 3afBMJ, 4TO (JIOTHCTOH
“OKpLIAAET 3eMHBIE MOMIEKYAL",

JlaByasse, KaK M y4eHbIe TOTO BPEMHH, Obi yBepeH
B TOM, YTO Q)JIOTHCTOH — OAHA U3 OCHOBHBIX COCTaBJSA-
1omux BenecTsa. Ho K Hayany skcnepHMEHTOB ¢ anMa-
3aM¥ OH CTaJl 3aAYMBIBATLCA: @ MOXKET JI HEYTQ BECHTD
MeHb1Ie HyJIA?

Cocya “NIENUKAH"
Pucynox Axcona Ppenva us xnueu “Hexycemeo a03zonxu”
Jlondou, 1651 200
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Maprug-AHHA IILEPETT ITONB3E
Asmop nopmpema Heuzsecmen

Ero maTb yMepsa, Kora oH ObL1 ellle MaJBYMIIKOM,
OCTaBMB €My HACJIe[CTBO, KOTOPOTO XBaTHJIO, 4TOOBI
BCTYNHUTE B NPHOLIUIbHOE TPEANPUSTHE IO/ Ha3BaHHEM
“T'naBHbIN OTKYN”. PpaHIy3cKOe IPABUTENLCTBO 3aKII0-
4ano ¢ 3THM KOHCOPUMYMOM HYaCTHBIX JIMI| ZIOTOBOP
Ha c60p HaNOroB, OT KOTOPKIX TAKHe OTKYMIIMKH, KaK
JlaByaspe, HMENH ONPENENIeHHYI0 A0/, DTa AeATellb-
HOCTh [OCTOAHHO OTBAEKAJIA er0 OT MCCIeJ0BaHMIA, 3aTO
ZaBaja J0Xof, NO3BOMMBIIMIA eMy 4epe3 HeKOTOpoe
BpEMS CTaTh BJlaJeNbIeM OAHOM M3 Jy4mmx naboparo-
puii B EBpone. Cpev tepBbIX IKCIIEPUMEHTOB 1769 rozia
ObIN 3KCTEPUMEHT, ¢ MOMOUIbI KoToporo JlaByasbe
pemMn npoBeputh ObITOBaBIIee TOTAA MpeACTaBleHHe
0 TOM, YTO BOJIY MOXXHO NPeBPaTHTh B 3eMIIIO.
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JlokasarenbcTBa ObUIM JHOCTATOYHO yOemwTeNnb-
HBIMM: BOZA, MCTapAsACh Ha CKOBOPOZE, OCTaBJfeT
TBepALI ocTaTok. Ho JIaBya3be pentusn JOKONATLCA A0
CaMOM CyTH, UCNIOJb3YA COCYA Ui BOSTOHKH, M3BECT-
Hbli Kak “menukan”. MiMes GOIbLIYIO KPYIIYIO EMKOCTb
B OCHOBaHUM ¥ HeBGOJbIIYIO BEPXHIOK KaMepy, COCYR
6bUT OCHAlEH BYMA 3arHyThIMU TPYOKaMu (HeMHOTO
HANOMMHABIIMMY KJIOB NeJMKaHa), 10 KOTOPbIM Iap
CHOBAa BO3Bpamajcsd BHU3. /11 aNXMMHKOB NeJUKaH
CHMBOJIM3UPOBAJl XXEPTBEHHYI) KpOBb XpUCTa, N03-
TOMY CYMTAJIOCh, YTO COCYR “NeNvKan” o6nagaeT cuioi
npeoGpaxenus. Bosee Toro, BoAa, KOTOpas Kumejia B
“nenvkaHe”, HempepbiBHO OBl MCMapaAnack M KOHJEH-
CHpOBaNach, TaKk YTO HMKAKOE BEWeCTBO — TBEPACe,
KHUZKOE VJIH Ta3000pa3Hoe — He CMOITIO GbI TIOKMHYTh
CHCTEMY.

IleperoHAas YKMCTYIO BOAY B TedeHHe CTa MHEH,
JlaByasbe OGHApyXun, YTO OCAAOK AEHCTBUTENBHO
cyulectsyer. Ho OH porapancs, oTkyga Tor Gepercs.
B3BecHB NMyCTO# “NeNHUKaH”, OH 0OpPaTWI BHUMaHKe Ha
TO, YTO COCYA CTan jierye. BLICYIIUB U B3BeCHUB OCAZOK,
JlaByasbe ysufien, 9YTO BeC 0Ca/lka JOCTATOYHO TOYHO
COOTBETCTBYET YMEHBILIEHHIO Beca COCyAa, U 3ToT (akr
HATOJIKHYN €ro Ha MBICIL O TOM, YTO HMCTOYHMKOM
0Cazxa CTauo CTeKIO COCyAa.

Hsa ropa cuycrs, B 1771 ropy, JlaByasbe ucnon-
HUJIOCh ABafilaTh BOCEMb JieT. B TOM Xe TOAy OH
xenunca. Ero n3bpannuueit crana Mapusa-Anua Ilbe-
perr Tlone3e, TpHHAANATHIETHAA AOYL elle OXHOro
OTKYNmi¥Ka. (9Ta AOCTATOYHO MUJIOBHJHAA AEBYIIKA
K TOMY BpeMeHd ObDNa IIOMONBJEHR, H ee BTOPOMY
[IOTEeHUMaNLHOMY XeHuXy Oblno naTeAecar.) Mapuwu-
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AHHe TaK NOHPaBUJINCL Hay4HEBIE 3aHATHA MYXa, YTO
OHa OBICTPO OCBOMNIA XMMHMIO M NIOMOTaja YeM MOrIJIa:
nenana 3amucH, NEpPeBOAMNA AHITUICKYI0 HayYHYIO
nuTeparTypy Ha ¢paHUy3CKWA M BBINONHANA CJIOX-
HeflIMe YepTeXxy SKCIePUMEHTa, KOTOPAIN OKa3ancs
HaCTONMBKO 3/EraHTeH, YTO eMy, Kak ¢uaocopckomy
KaMHIO, CYyxZeHO Oblio npeofpasoBaTe WIXMMUIO
B XMMHIO.

XHUMHKH TOrO TNIOKOJIEHHSA, K KOTOPOMY TIIpUHAZAIEKAN
JlaByasbe, yxe 3HaJNH, YTO, KaK 3TO YAANOCH chopmy-
AKpOBaTh aHrMW4aHuHy [Dxosedy Ipucrim, “Bo3ayx
ObiBaeT HeCKOMbKUX BMAOB". Medutuyeckuit (“3no0-
BOHHBIA” WM “3aTXJBIA") BO3AYX 3aCTaBiseT MNaaMA
racHyThb, a Mbillb B HeM moru6aer ot yaywss. Takoii
BO3AYX J€NaéT MYTHOW M3BECTKOBYIO BoAy (rHUApo-
OKHCb Kanblua), 00pa3ysa Gesiblii 0cafok (yraekuciasn
conb KaneuuA). OAHAKO PacTeHMA XOpOLIO YYBCTBO-
BaJIM cebA B 3TOM BO3yXe U Yepe3 HeKOTOpoe BpeMA
CHOBA /IE/Ia/IA €r0 MPUrOAHLIM JUIA IbIXaHUA.

Eme onuH yaymarouuii ras 06pa3oBbIBaJICA, KOTAA
CBeya ropesia Kakoe-To BpeMs B 3aKpHITOM COCyZe.
DTOT ra3 He OCaXAaN H3BECTKOBYIO BOAY, H, MOCKOJIbKY
COBepIIeHHO O4eBHUAHO OBIN CBA3aH C MpOLIECCOM
FOpeHHs, ero CTajM Ha3blBaTh (PIOTHCTOHHBIM BO3AY-
XOM, UM a30TOM (OT IpeyecKoro “6e3XKH3HeHHbINH”).
CaMbIM TaWHCTBEHHBIM ObIT JeTy4Yuil ras, BbLAENAB-
LINKHCA, KOTAA JKele3Hble OTHIKY PacTBOPAIUCH B pas-
BeleHHOM CepHOH kucmore. OH ObUT HACTOJILKO rOpIO-
YK¥M, YTO MOJYYWN Ha3BaHHMe “TOpIOYEro BO3Ayxa .
Ecnu 3TMM BO3AYXOM HaAyTh IUAP, TO OH NMOFHUMETCH
BBICOKO Haz 3eMIei.
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CXUTAHKE OKCUIA CBUHLIA B CTEKJIAHHOM COCYAE
. C MOMOIUBIO YBEAUYMUTEJBHOIO CTEKNA
Pucynox Mapuu-Annu Jlagyasve

Bo3Hukan Bonpoc, ABNAIOTCA X HOBbIE BUALI BO3-
AyXa XMMHYECKUMU 3IeMEHTaMH MM, KaK TpeAnona-
ran Ilpuctay, MmonuduKaunusaMu “o6bIYHOTO™ BO3AYyXa,
TOJIy4aeMoro myTeM Z00aBfeHHs MMM H3BJAEYEHUA
¢norucrTona?

C TpyaoM chepxuBas CKeNTUUM3M, JlaByasbe mo-
BTODHJI HEeKOTOPkIE KCIIEPUMEHTH! CBOMX Koner. OH
AOATBEPM, UTO CXKUraHue pocdopa ¢ Uensio nonyye-
s PocPOPHOI KMCTIOTHI UM CKUTAHHE CEPBI C LETbIO
MOMYYeHHs CepHOM KMCIOTHI MPHBOAUT K MOAY4eHUIO
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BELeCTB, BeC KOTOPbIX NPEBLIIAET BEC UCIIONbL3OBaH-
HEIX BeWIeCTB, T.e. KaK W NpPU NPOKANVBAHMU MeTas-
aos. Ho nodeMy NPOMCXOAUT YKA3aHHOE M3MeHEHHe?
EMy moxa3sanoch, YyTO OH HAlle]l OTBET Ha 3TOT BO-
npoc. Vicnonb3ys ysenuunuTeIbHOE CTEKIO AJis Harpesa
0710Ba, 3aK/IIOYEHHOTO B TePMETHYHBIA CTEKJAHHLIA
cOCyZi, OH OOHapyXWJ, 9TO M 20 ONbITA, W NOCTE BCA
YCTaHOBKA BeCUJa OfMHAKOBO. Me/UleHHO OTKphIBas
COCyZ, OH CrbIlIaj, KaK C IIYMOM BO3AYX BpPLIBaNCA
BHYTpb, IOCNIE Yero Bec BHOBbL yBenHuuBanca. Moxer
OBITh, NpenMeTbl TOPAT He NMOTOMY, YTO HCIYCKAIOT
(GOTMCTOH, a IOTOMY, YTO NOIACIIAKOT KAKYI0-TO YaCTh
BO3AyXar

Eciy 3T0 TaK, TO BOCCTAHOB/IEHHe, T.€. NeperiaBKa
PYALI B YHCTHIH MeTal, BeAeT K BBICBOGOXAEHHIO BO3-

-nyxa. OH OTMEpHJ ompefeJeHHOe KOJHYeCTBO OKa-
JIUHBI CBUHIA, KOTOPas Ha3bIBACTCA “I7IET”, U NIOMeC-
THN ee HAa HeDOMbLIOE BO3BHILIEHHE B COCY/le C BOXOH
PAZOM C KYCOYKOM JipeBecHOro yris. Hakpeis Bce 310
CTEKJIAHHLIM KOJIOKOJIOM, OH CTajl HarpesBaTh OKaJWHY
€ TIOMOUIBIO YBENMUMTENBHOTO cTekna. Ilo BhiTecHse-
MO¥ BOZI€ OH MOT ROraziaThCs O BhIZENEHNH ra3a. AKKy-
patHo co0paB BHIZIEAHUBIINACA ras, OH 0GHapyXWJ1, 4TO
OT 3TOr0 ra3a racHeT IJ1aMsA U MPOUCXOJUT OCaxAeHHe
M3BECTKOBOH Bozbl. IToxoxe, YTo “3aTX/BIA” BO3AYX
ObIT MPOAYKTOM BOCCTaHOBJIEHHS, HO OTPAHMYHBAIOCE
7ML AeN0 TOJBKO 3TUM?

OKa3anock, 4TO OTBET NOKOHACA B KPacHOBATOR
cyOcTaHUMM, KOTOpas HasblBanach mercurius calci-
natus, AAW OKaJlMHA PTYTH, H KOTOPYIO NPOAaBalx
NapuKCKUe anTexkapH Kak JIeKapcTBO OT cudunmca
1o nere 18 u Gonee TUBPOB 32 YHUMIO, T.e. 1000 A0~

76 | IxoPaic AKOHCOH |



AapoB, eCNY NepeBOAUThL Ha CerofHAmMHEHe HeHH.
BcAkue 3KCIepHMEHTH! ¢ 3TUM BElecTBOM ObUIH He
MEHEe 3IKCTPABATaHTHLIMM, 4YeM IKCTepUMeHTbl CO
CkuranveM anMasoB. Kak m mobyio apyryio oxa-
AUHY, ee MOXHO ObL10 MONyyaTh, NPOKANMBAK UHC-
TBIH MeTalN Ha CUJBHOM NiaaMeHd. OfHAKO NpH
KanbHeWIieM Harpese NOJY4YeHHOEe BeIeCTBO CHOBA
[IpeBpamanoch B pTyTh. JpyrUMH CIOBAMH, mercu-
rius calcinatus MOXHO ObIIO BOCCTAaHABAMBAThH laXe
Ge3 HCcTIONBL30BaHUA ZpeBecHoro ymia. Ho 4yto Toraa
ABAAJIOCH MCTOYHMKOM dnoructoHa? B 1774 roay
JlaBya3sne U HeCKOZBLKO ero Koyier u3 Ppannysckon
aKajleMMY HayK NOATBEPAMJIM, YTO OKAJNHHY PTYTH
IeHCTBUTEbHO MOXHO BOCCTAHOBHTL “6e3 I0MoaHU-
TeNbHBIX BEelecTB" ¢ MoTepedl MpUMepHO OAHON ZABe-
HaJLaToi Beca.

IIpucTny ToXe MPOBOAUN 3KCHEPHMEHTEI C 3THM
BEIeCTBOM, HarpeBas ero ¢ MOMOIIBI0 YBeJHYM-
TEJILHOTO CTeKJa U cobupas BbiziensgeMbie raspl. “4ro
MeHA MOPA3UN0 HACTONBKO, YTO JJaXe He XBaTaeT CJIOB
NS BbIPAXKEHHUA OOYABIUMX MeHSA YyBCTB, — MHCAj
OH MO3/{Heée, — TaK 3TO TO, YTO CBEYa ropeia B 3TOM
BO3AyXe NOBONBHO CUIBHEIM InameHeM.. 1 He cMor
HalTH 0ObACHeHHe ceMy ABJEHMIO”. BBIACHHB, YTO
nabopatopHas MblIb XOPOWIO YYBCTBOBana cebA
B BONMIMEOHOM rase, OH pemM/ MOALINATH MM CaM.
“MHe moxa3anoch, YTO NOCKE 51 KAKOe-TC BpeMs omy-
1ia HeoObLIKHOBEHHYIO JIETKOCTb U CBOOOAY B IPyaM.
KTo 6b1 MOT NPeANOJIOKUTE, YTO STOT YHUCTHIH BO3AYX
CO BPEMEHEM CTaHeT MOAHBLIM IIPEAMETOM POCKOIIH.
A 1I0Ka TONBKO ZiBeé MBIMIM M A CaM WUMENH YAOBO/b-
CTBUE BJILIXATh €ro”.
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Lo BLSAR ARSI RANRIIRA LEPYS )
. . R

HACPEB PTYTH B KOJIGE, BUINONHEHHOK B ®OPME “®NAMKRHIO™
Pucynox Mapuu-Annot Magyasse

I'a3, B XOTOpOM XOPOILUO ALIIUTCA H JIETKO npo-
NCXOZMT ropeHue, IIpucTIM pemwnn Ha3Barh “obec-
¢IOrHCTOHEHHBIM™, T.€. BO3AYXOM B €ro CaMOM YHC-
TOM BHze. OH G He OMHOK B TAKMX PacCyXAeHHAX.
B Ilsenun anrexapn, xoroporo 3sanv Kapa Buib-
reneM Illeene, ToXe M3y4yan CBOMCTBA “OTHEHHOrO
BO3/(yxa”.

K aromy Bpemenu JIaByasee yxe HaspiBan ras,
BLIE/IABIMICA TIPH BOCCTAHOBNEHHN mercurius calci-
natus, “4pe3BLIYaiHO NOJAE3HBIM ANA AbIXaHUA”, WK
“XuBbIM” BO3AyXoM. Kak M TIpHCTIH, OH CYMTal, YTO
3TOT ra3 npexcTapniAeT cob6oii BO3LYX B ero NepBo3zan-
HO# dopme. OfiHaKo TyT JIaByasbe CTONKHYJNCA C OAHOH
TpyAHOCThIO. KOrza OH MNbiTaNca BOCCTAHOBHUTL OKa-
JIMHY PTYTH C HCIIONb30BAHHEM APeBeCHOro yrns, T.e.
CTapbiM, IPOBEPEHHBIM CIOCOGOM, BLIZIEAANCA TOT Xe
ras, 4To M IpPY BOCCTAHOBJEHWM II€Ta, — OH racui
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IIaMA CBEYM M OCAXZAaJ M3BECTKORYIO BORY. Tlouemy
np¥ BOCCTAHOBNEHUM OKaNMuHbl pTYyTH Oe3 npesec-
HOT'O YTJIS BBIAENANCA “XUBOM” BO3AYX, 4 TIPH HCIOMb-
30BaHHM APEBECHOTO YT/IS BO3HMKAN YAYIIAIONLHH
“3aTX/IBIN” BO3AYX?

ITposACHUTD Bce MOXHO ObUTIO TOMBKO OfHUM CHO-
coboM. JIaBya3ne B3suUI C HONIKH COCYH, KOTODHIHA Hasbl-
BaJjCH MI0cKkoM KonGoit. HixHsAs 4acTh ero Gbuia Xpyr-
71014, a BLICOKOE rop/ibimKo JIaByashe Harpen 1 M30THy
TaK, YTO OHO CHaYana BLIru6anoch KHU3Y, a 3aTeM CHOBa
BBEPX.

Ecnu B ero akcnepuMeHTe 1769 roza COCyZR Haro-
MHHaJ NIeNIMKaHa, TO HBIHEMHWA 6bin noxox Ha ¢ua-
MUHTO, JIaBya3be HaAWUJ YeThipe YHINM YHCTOW PTYTH
B KPYITYIO HIDKHIOIO Kamepy cocyna (o6o3Hayena Oyx-
Boi A Ha pucyHke). Cocyn GpuT YCTaHOBNEH Ha Nedu
TaK, 4TODLI €ro ropABIIKO OKa3ajoCh B OTKPHITHIA
€MKOCTH, TaK)Xe 3aN0JIHeHHOMN PTYThIO, a 3aTeM NOAHU-
MaJIoCh B CTEKJISHHBINH KOJIOKO/. DT YaCTb YCTAHOBKH
WCNIONb30BANach JUIA ONpefeNleHUs KONuyecTsa BO3-
Ayxa, KOTOpeIi Gyzer morpe6/ieH BO BpeMs 3KCnepH-
meHTa. OT™MeTHB OyMaxHO! nonockoit yposenb (LL),
OH pa3xer nedb U Z0OBEJ PTYTh B KaMepe A IIOYTH A0
KHUIIEHUA.

MOXHO c4dTaTh, YTO B IEPBBIA JieHb He Npo-
M3011/10 HIdero ocobenHoro. HeGombioe K0MHYECTBO
PTYTH MCIAPHAOCE M OCEJIO HA CTEHKAaX TJIOCKOH KOTIOBL.
OGpa3oBaBmuecs MapHKH OBUIH JOCTaTOYHO TAKEIbI
And TOro, yroObl BHOBL CTeus BHW3. Ho Ha BrOpoit
AieHb HA TOBEPXHOCTH PTYTH CTalnu OOpa30BLIBATHCA
KpacHble TOYKM — OKajMHa. B TeyeHHe HeCKONbKHX
MOC/AeAYIOIMX AHEeH KpacHasA KOPOYKa yBeinyMBanach
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B pa3Mepax, NoKa He AOCTHINIA MakCHMMaibHbIX. Ha
JIBEHa/iUAThIA Aelb JIaBya3he OCTAaHOBHJ 3KCIIEPUMEHT
H cfienal HeKOTOpbie H3MEePEHHA.

Ha TOT MOMEHT pPTYTh B CTEKJIAHHOM KOJIOKOJE
AIpeBrIliana HadaabHbIA YPOBEHb HAa TO KONMYECTBa
BO37lyXa, KOTOPbIK ObiN M3pacxofoBaH Ha obpaso-
BaHHE OKANMHEL. YYTA U3MEHEHUA B TeMueparype
H JaBleHUM BHYTpH naboparopum, JlaByasne pac-
CYMTaN, YTD KOJNWYECTBO BO3/yXa YMeHLINWIOChH
NPHUMEPHO HAa OJHY WIECTYIO ero NMepBOHAYaJbHOro
obbemMa, T.e. ¢ 820 A0 700 KyOHUECKMX CaHTHMeT-
pos. Kpome Toro, noMensanacek npupoza rasza. Korga
BHYTPb €MKOCTH,' Flie COiepXascsA OCTaBWIMiACA BO3-
AyX, NOMECTHK MBIIIb, OHA CPa3y CTaAA 3aAbIXaThCH,
a “TIIoMeIeHHas B 3TOT BO3AYX CBeYa TYT XKe Ioracaa,
KaK bynro ee cyHyau B BoAy . HO IOCKONBLKY ras
He BLI3BAJI OCeflaHMA B M3BECTKOBOW BOjAE, TO €ro,
CKOpee, MOXKHO OBLIO OTHECTH K a30Ty, HeXelH K
“3aTXJIOMY BO3AyXy~.

Ho 4r0 pTyTs NOMYyYHNA H3 BO3AYXA NPU FOPEHNUH?
CHSB KpacHBI# Hajer, 00pa30BaBWINICA HA MeTale,
JlaBya3be cTa; HarpesaTh €ro B peTopTe A0 Tex Mop,
NOKa OH CHOBa He CTaJ PTYThIO, BLIJEIUB IIPH 3TOM
OT 100 A0 150 KyOHYecKHX CAaHTHMeTpPOB ra3a — NpH-
MEpHO CTONLKO Xe, CKOJbKO DTYTh NMOIJIOTHJA TIPH
NpoKaaMBaHWH. BHeceHHasd B STOT ras cBeya “npe-
KpacHO ropena”, a ApeBecHbIH Yroab He Tjes, a “cBe-
THACA TaKHM APKVIM CBETOM, YTO €r0 C TPYAOM BBIHO-
CHIM INa3a”.

D10 OB MOBOPOTHBIM MOMEHT. Cropasi, pryThb
nomiomana “XHBOH” BO3AYX M3 aTMocdephl, OCTaB-
A asom. BoccraHossieHYe PTYTH BHOBb NMPHBOZWNO
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K BHIAENEHNIO “XuBOro” posgyxa. Tak Jlasyasve yna-
N0Ch Pa3fie/IMTh [Ba OCHOBHBIX KOMIIOHEHTAa aTMo-
cdepHoro Bo3zyxa.

Jnsi BEPHOCTH OH CMeIlan BOCeMb YacTeH “XKUBOro”
BO3/lyXa M CODOK JIB€ 4aCTH 430ma W NOKa3al, 4To
NOJYYMBIIKiicA ra3s o6nafiaeT BCeMH XapaKTEPHCTH-
KaM{ O0OBIYHOTO BO3AyXad. AHanus U cuHTes: “B sToM
KpoeTcsi camoe yOenuTeNbHoe A0Ka3aTeNbCTBO M3 TEX,
YTO AOCTYOHH B XWMHH: pa3narasach, BO3/AyX BHOBb
coefaHAeTCA”.

B 1777 rony Jlaya3sbe AONOXKHI pe3y/bTaThl CBOMX
HCCIeROBaHU 4neHaM Akanemuu Hayk. Pnorucron
OKa3anca BLIyMKOH. [opeHHe H MpoKainBaHHue Mpo-
MCXOAMJIM TOTAA, KOr/ia BEllecTBO MOTNONiaNno “XXuBoi”
BO3AYX, KOTOPHH OH HAa3BaJI KUCJIOPOZOM M3-3a POJIH
B 0Opa3osanun KHCNOT. (Oxy No-rpeyeckH 03Ha4aeT
“ocTpeiii”.) ITornoimeHne KHCAOPOAa H3 BO3KyXa NpH-
BOZIUT K TOMY, YTO B HEM OCTAeTCA TONbKO HEelPHrox-
HbBIA ANA IbIXaHKS a30T.

Yro KacaeTcs rasa, KOTOPbIA Ha3blBaIH “3aTXIbIM”
BO3KYXOM, TO OH 0Opa3soBHIBAJICA TOTAA, KOIZa Bhiie-
NAeMbId OPH BOCCTAHOBJIEHWH KUCTOPOA COeNUHAJCA
€ 4eM-TO B ZIpEBECHOM YIN€, H ONY4al10Ch TO, YTO MBI
CerofiHst Ha3bIBaeM ABYOKUCHIO YIIIEpoOza.

Tox 3a rofoM koteru JlaByasbe, ocobeHHo [TpucTau,
BOpDYAJM NO NOBOAY TOTO, YTO TOT AKOOLI MPUCBOM
cefe MEPBEHCTRO B SKCNIEPUMEHTAX, KOTOPLIE OHH TOXeE
ocymwectsuad. [IpucTau oznaxabl oTobeaan B oMe
cynpyros JIaBya3be U pacckasai MM 0 CBOEM JIMIIEHHOM
¢norucrona Bosayxe, a mBeackvit antekapp Ieene
ornpasun JIaByasbe MMCbMO € PaCCKa30M O CBOMX OIbI-

| Tnasa 4. Axmyan Jlopan Jlasyasee | 81



tax. Ho IIpu BceM npu 3TOM ORM NPOJOJDKANIH yMaTh,
YTO KMCAIOPOZ — 3TO BO3AYX, IMUIEHHEIH (IOrHCTOHA.

B nbece “Kucnopon”, nmpeMbepa KOTOpOH COCTO-
sinack B 2001 TOAy, ABa XUMMKa, Kapn Jxepaccn
u Poanva Xodpdman, npuayManu CioXeT, B KOTOPOM
MBEACKHH KOPONb MPHINACKA 3THX TPOMX Y4eHBIX
8 CTOKronbM, 9TOOLI peminTh BOMPOC O TOM, KOTO H3
HHMX CYMTaTh MEPBOOTKpPhLIBaTeNeM KHCIOpoxa. Illeene
6bi1 NepBbIM, KTO BBIAENMA ras3, a [IpHCTAH nepBLIM
ony6nuxoBan pabory, B KOTOpOH TOBOPHJIOCE O €ro
CylieCTBOBaHMM, HO TONbKO JIaByasse NOHAN TO, UTO
KM YAQJI0Ch OTKPHITD.

OH sarasuyn HamHOro mybxe u chopmynupo-
Ban 3aKOH COXPaHeHMA Macchl. B pesynbrate XuMu-
YecKOil peaklUUH BEmEeCTBO — B AHHOM CJlydyae ropa-
mas pTyTh M BO3AyX — MeHseT popMy. Ho Macca npu
3TOM He CO3AaeTcAd M He ucye3aeT. CKOJNLKO BellecTs
BCTYIaeT B PeaKUyio, CTOABKO 3Xe A0MKHO NOMYYUTLCA
Ha BbIxofie. Kak cka3san 6ul cGopmuk Hanoros, HanaHc
ZOJDKeH B NOOOM ClTyyae CXOIUTHCA.

B 1794 roay, Bo BpeMA pPeBOMIOIMOHHOTO TEppopa,
Jlasya3be ¥ oTel MapuM-AHHBI BMeCTe ¢ APYruMH
OTKyNuMKaMH ObUIM TNPU3HAHBEI “BpParaMu Hapoaa”.
Hix Ha Tenere npBesnyd Ha miuomazas Pesonouuu, rae
yxKe GbUIK COOpYXeHb! AepeBsiHHbIE MOIMOCTKH, BHJ
KOTOPHIX Ziaxke B IETANAX HaNMOMHMHAN TY IJIaTHOpMY,
Ha KoTopoii JIaBya3sbe CXuran anMassl. TONbKO BMECTO
OTPOMHBIX JIHH3 CTOSNIO APYTOe ZIOCTHXKeHHe paHIys-
CKO# TeXHUKH — IMABOTHHA.

B uHTEpHeTe HEJABHO IPOCKOYWIO COOOUIEHHE
0 TOM, YTO BO BpeM: KasHM JIaByasbe ycmen ocyuiect-
BUTh CBOM NMOCAEAHMIA ONMKT. JIeNo B TOM, 4TO I'HJbO-
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THHOM B0 DpaHIMHK CTanM MO/b30BATHLCSA, NOTOMY YTO
ROCYKTANH, OyATO 910 CaMas r'yMaHHasA GpopMa KasHu, —
OHa IPHHOCHT MIHOBEHHYIO H 6e360/1e3HeHRY10 CMepTb.
Y Bor y JlaByasbe NMOsBWICA ClyyaH Y3HATb, TaK Jik
3T0. B TOT MOMEHT, KOTia Ne38He TMAbOTHHBI KOCHY-
JIOCh €ro illed, OH CTa)i MOPraTh IJia3aMy M JieNa 370
CTOJBLKO, CKOJILKO CMOT. B ToJINe HaXOANNCA aCCHCTEHT,
KOTOpLIH ROIDKeH OBUI COCYMTaTh, CKOMBKO pa3 eMy
yAacTcsa MOprayThb. He HCKIO4eHo, 4To pacckas 3ToT —
BBIZYMKa, HO BrIOJIHe B Ayxe JIaByaspe.



I'nasa 5

JIyvpxu l'anbBanu
XKusommnoe anexmpuvecmso

JIyB7KY TANBBAHK

W60 oueHs nerko 06MaHyTRCA B ONEITaX W AYMAaTh, MTO Thi YBHAEN
M OTKPBUI TO, YTO XOTe YBUAETH ¥ OTKPEITh.

HOyvinxu Tanesanu, Tpaxmam o cunax anexmpudecmsa
NPU MEIUEHHOM COXPalyeHuu

cepenune XVIII Beka, KOrzia 3leKTpUYECTBO
610 MOZHOW TeMOH, B OIMH NPeKpacHbIH
feHb Hexnd yueHbNi-moOutenn npeacran
nepes KoponeBckuM Hay4HbIM 06IIeCTBOM
B JIOHAOHe, Zabbl CAenaTh AOKNAJ O TOM, YTO CETOAHS
MOXHO Obin0 Obl Ha3BaTh 3aKOHOM CHMMepa: pasHo-
L{BeTHbIe HOCKY TNPUTArMBAIOTCA, 4 OJHOLBETHBIE —
OTTanKuBawTCA. Yrobpl HOramM 3MMOI OblNO Temno,
LOK/IaZ4YHK, IPaBUTENbCTBEHHBII YMHOBHUK, KOTOPOTO
3sanu PoGept CHMMep, Hocu JBe Napbl HOCKOB. YTPOM
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OH HazieBan Genble MieNKOBbIE IOBEPX YEPHOl epCTs-
HOM Mapwl, a BE4epOM MEHAT MX MecTaMH. Bo Bpems
NepeoAeBaHKsA HOCKOB IEPCTh M IIeNK MOTPecKUBaIN
H HMCKPUIHCH, a CuMMEp, NONYYMBIUMA INPO3BULIE
Boconoruit Gunocod, cuxen B Xpecsie U AUBIICA TIPO-
HCXOASAIMIEMY.

“Korna npu BBINOJTHEHMM 3TOTO OMbITA JBa 4ep-
HBIX 4YyJIKa HAXOZMJIMCh B OHOH pyKe, a isa 6esbix —
B APYrod, — coobman oH, — f CTAHOBMJICA CBHZeETE-
7ieM IOBOMBHO JII0GONBITHOTO ZeHCTBa: Yy/IKY OAHOTO
IBeTa OTTAIKMBAIMCh, a TPOTHUBONONOKHOIO — IIPH-
TATUBANKCh, TIPH 3TOM OHM NPHXOAWIH B CHIIBHYIO
aXMTALMIO, YTO, MPU3HATHCA, MeHA BechbMa 3a0aB-
IAno”,

BTo ObIN MUK POMAHTMYECKON 3pbl B M3yUeHHH
3/1eKTPUYECTBa, KOIAA ydeHble o6CyXamy, ABnAercs
JI 3NIEKTPUYECTBO NIAPAMY, XHAKOCTBIO WIH, KaK Npe-
noxun BenmxamuH OpaHKNMH, “KPOXOTHBIMMA $acTH-
aMu”. KpyTinch Kojieca reHepaTopoB CTaTHYeCKOTo
anexkTpuyecrtBa (Gonbmme KpyrAmuecs AUCKM HIH
cdepbl, KOTOpLIe HATHPANKCH AL TIONy9eHUA 3apaza),
yyeHble-TIOyMeHb! (OHM HasbiBanu ceba  “anexTpH-
KaMu") TiepezaBaJM 3apsAbl MO HenoyKe CTOABIIMX,
B3AIBIUMCL 32 pyKH, mofied. DPdeKTHO BHIINAACIH
Y /IBa APYTHX OMBITA: YeI0BeKa B KpPecae NOABEMIHBATH
¢ TIOMONIBIO IIeNKOBLIX KaHAaTOB (4T0GBI OH He Obin
3a3eMJieH), ¥ BOKDYT €r0 TOJIGBbI NOABAANACL CBETA-
INasics aypa — CIOBHO HUMO Haz TOA0BOM CBATOTO; U3
YHCJia 3pUTeNiel BHIOMpasN MOJOAYIO AEBYIIKY, 3aps-
XKaNM ee DNIEKTPHYECTBOM, M OHA, He/lys CBOEro Kapa-
nepa, nepenasana eMy 3apsaa. To 6b1, HECOMHEHHO,
He3a6LIBaeMBIi noLenyii.
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Hocky CUMMEPA
H3 mpaxmama Xana-Aumyana Honne
*Ilucoma o6 anexmpusecmee”. 1767 200

ITpr Bceil cpoeil 3demepHOCTH, 3MEKTPUYECTBO
OBUI0 KOCTATOYHO MaTePUAbHLIM, YTOGHI €10 MOXHO
610 XpaHUTL B konbe. Ecnd konby M3HYTpU M CHa-
PYXM BHICTEJIMTL MeTannudeckoit donsroit U nopco-
eIHHUTh X TPOTHUBOMOMNOXHEIM TOMIOCAM 3JIeKTPO-
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AT

MamMHA XVIII BEKA, TEHEPHPYIOUIAA CTATUMECKOE
BNEKTPUYMECTBO. IBE IEUAEHCKME BAHKH
Pucynox Bendwcamurna Ppanxauna. 1750 200

CTaTMYECKOTO reHepaTopa, Ha OfHOM CTOpOHe KONGHI
GyneT cobupaThbcs MONOXKUTENbHBIA 3apaj, a Ha Apy-
FOii — OTPHLATENbHEIA, NpUYeM 3apsaa Oyzer coxpa-
HATHCA elle AOJFO NOC/KEe OTCOeAMHEHHsA NpOBOAOB.
A ecnM MPUKOCHYTHCA K 06eUM CTOPOHaM 3TOrO MpH-

| TnaBa 5. Jyudwcu Tanveany | 87



MMTHBHOIO KOHZEHCAaTOpa, Ha3BaHHOTO JeHAeHCKOi
6aHKOH, MOXXHO OBLIO NMOJYYUTh YAAP TOKOM, CPaBHU-
MBIt € YAApOM YTPA.

YyeHble He CTECHANUCH CMELIMBATEL IMIOUPUYECKHE
bakThl ¢ HeyeMHOHN aHTa3zued U BCepbe3 FOBOPUIH
0 MOJIHHH, TIOCJe yapa KOTOPOH HHBAMM/Ibl HAYHHAKOT
XOJIUTh, @ pacTeHuss — pactu OvicTpee. Jxo3ed IIpu-
CT/IM, MPEATIONOXUB, YTO 3MEKTPUYECTBO BO3HHKAET
B Mo3re, 00pa3yach U3 (IOTHCTOHA, MOIeN Aajblle
¥ BBICKA3aJl WA O TOM, YTO fraromaps snexkTpuye-
CTBY MPUXOAAT B ABIDKEHHE MBIIIIILI, DACL{BEYEH XBOCT
HOMyTaA, “UCXOAUT CHAHNE OT HEKOTOPBIX XHMBOTHBIX™
BO BpeMs UX HOYHOI OXOTHI U AaXe OT HEKOTOPBIX
Noneid “onpeesieHHOTO TeMIlepaMeHTa B HEKOTOPBIX
4pe3BbIYaHbIX CUTyaluaAX .

COKPAUIEHME MbIHIL], BBI3LIBAEMOE MOJTHUEWN
U3 mpyda Tnnveanu “De Viribus Electricitatis in Motu Musculari
Commentarius” (“O cunax arexmpuuecmsa
npu MytutedHoM deusenuu’”)
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Beiin ¥ Te, KTO mpennonaran HanMuude “HepBHO-
3NEKTPHYECKOM” JKUAKOCTH, KOTOPAsA BO3HHUKAET B TE/e
B pesynbrate TpenMsa. Takas uaes noTpsacaza yMBL
Tonbko npexncraBbTe ce6e: HePBBI U KOCTH, KaK HOCKH
CumMMepa, TPYTCA O MBIIIB], MPOU3BOAA XKU3HEHHYIO
CUTY, T.€. 3MeKTPHYECTBO.

OnHaxzel anpenbCKUM BedyepoM 1780 roia, HeMHO-
ruM Gonee 4eTBepTH BeKa MOCe OTKPHITHA, CAeNaH-
Horo CummepoM, Jlyuzku TanpBaHH, MOUTEHHLIH npo-
deccop aHaTOMMH, MOAHACA MO Teppace HA KpbILIy
nananuo 3amMO0HY, CTOSBLIETO HEAAJIEKO OT ero AoMa
B Bononse. B ero pykax GbuiM MOTOK NPOBOJNIOKH
Y HOXKH JATYIIKH, IpeNapupOBaHHOM, Kak nmpodeccop
MOGUN roBOPUTH, “OOLIMHBIM CHOCOG0OM”, T.e. HOXKH
3TH GBUIM OTCEYeHBI OT CIIMHHOI'O Mo3ra Y Obii1 BUJeH
BBLICTYMAIOWMI HAPYXy CeAaIMIHbIA (vwim Gexpen-
HLIX) Heps. :

Ha 1ore cofupanuch Tyuu, Ho TanbBaHH, HUYEro
He 3aMevas, pa3NoXWUN Ha croje 00e3rnaBNeHHYIO
JATYOIKY ¥ MPHCOERMHHJ ee K NMPOBOJIOKe, Ha KOTO-
poiil pasBemuBanoch Genbe. Bckope paspasunachk
rpo3a, v l'anpBaHu C yBAeYeHHEM CMOTpeJ, KaK IpH
KaX[0M MONHWM COKPAIIAJMCh MBIHIIBL AATyIeYbei
JIANKM, CJI0BHO MpeAynpexzias O NpeAcTofileM pac-
KaTe rpomMa.

TaneBaHA MHOTO JleT A06UBaNCA B cBoeit sabopa-
TOPUMH TAKUX Pe3yJIbTaTOB, BO30OYKas HePBEI IATYHKH
3/IEKTPUYECTBOM, NOJNYY4aeMbIM C IOMOUIBIO reHepa-
TOpa WM B BHJle pa3psaza JeiAeHcKo# Ganku. Dkcne-
PMIMEHT, IPOBeJIeHHbI Ha Kpbille najanuo 3aMboHu,
ybemuTeNbHO IIOKAa3an, YTO “eCTeCTBEHHOe” 3JIeKT-
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CTATHYECKOE BAEKTPUMECTBO ¥ HOXKH JIATYIUKK
H3 mpyda Tanveanu “De Viribus Electricitatis in Motu Musculari
Commentarius” (“O cunax anexmpusecmsa
npU MtleHHOM OBUNEHUU )

pUYECTBO NMPHBOAKT K TakoH ke (H3UONOrUYECKOit
peaxuuy, UTo ¥ “UcKyccTenHoe”. Kakum 6b1 anexTpu-
4eCTBO HH ObINO, YTBepXAaN YYeHbIH, OHO 3aCTaBAAET
MEILILBI IBHUTAThCA.

OzxHako ObIN HeKUit SKCTIePUMeEHT, KOTOpEIi Tanb-
BdHHU HUKAK He MOT 00BACHNTb. HeCKONBLKO JIeT Ha3ax
ONMH U3 €ro MOMOLIHWKOB CAy4YaHHO NPHUKOCHYJ/CA
CKaJIbIie/ieM K OTKPLITOMY HepBY JATYIIKH KaK pas
B TOT MOMEHT, KOT4a BTOPOi IIOMOIHUK, paboTaBmmii
PAZOM C reHepaToOpOM, NONYYHJ 3EKTPUYECKYI0 KCKDY.
Mexny reHepaTopoM M DaCCe4eHHBIM )XMBOTHBIM
HUKAaKUX NPOBOAOB He Obln0, HO MBIMIBI JATYIIKH
COKDATHIINCE TaK CHIIBHO, YTO CO37a0Ch BNIEYaTIIEHUE,
410 Ux cBeno. C Toro MoMeHTa I'anbBaHK He mepecTa-
BaJI M3yYaTh 3TO ABNEHHE.
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OH yXe 3HaJ, YTO COKpallieHK e MBILILb! TIPOU30LII0
He OT pa3fpaXkeHus HepBa NMPUKOCHOBEHHEM CKailb-
nens. Y6enuBIuCh, YTO reHepaTop He paboraet, oH
HaJlaB/IMBAN HAa HePB MeTAIAMYecKHM JeasueM. He3a-
BHCHMO OT'€r0 YCWJIHSA, MBILILA OCTAaBaNaCh HENOABUXK~
Ho#t. He GBbLI0 HUKAaKMX COMHEHMHl B TOM, YTO IIpUYH-
HOM JBHXEHVUA MBIMbE GbI7I0 3MEKTPHYEeCTBO.

Jpyrie 3KCIePUMEHTHI MOKA3AIM, YTO JKeNe3HbIN
LWIMHAD, Ha KOTOPHIM NOZAETCA MCKpa, 3acTaBisgeT
MBIHIBl COKPAWATLCA, TOFAA KaK CTeKIAHHLIN CTep-
’eHb 3TOro He Aenaer. MHoraa, oAHako, 6biBanu cny-
4au, YTO MBIILLI HE PEarHpOBAH 1 Ha METaTMYECKUI
cKanbnens. [anbsanu GHICTPO MOHAN, YTO ITO TPOUCXO-
JIAT, KOTAia OH IEPXKUT MHCTPYMEHT 32 KOCTAHYIO PY4KY,
He Kacaach 3aKnenok u nezpus. fonyyanocek, yro caM
3KCIIEPUMEHTATOP ABMSAICA YaCThiO IPOHUCXOASMILIEro BO
BpeMA 3KCTIepUMeRTa. YTo6B! NPOBEPHTD 3TY THNIOTE3Y,
OH MOMECTHJ Ha CTOJIe MeTa/UTHIeCKHid LMAHHAP TaK,
4TOOB! TOT KAacancA JAryaybero HepBa, M KpyTaHys
reHepatop. Jlanka exana 6e3 ABHKEHHUA.

Ilar 3a marom OH yAaaAa U3 DKCNEPHUMEHTa BCe
nepeMenHble. Korza oH noacoesvHaAn K Mbiie He
UMMUAHAD, a ANMHHYIO NPOBOJNIOKY, TO UCKPA, BO3HNKAB-
mas Ha yAaNeHWH, 3acTasisaia MbIIOIy COKpamiaThCA.
CviTyauma cTana OpOsCHATHCA. YYeHbIe YKe 3HalH,
4TO 3/eKTPHYECTBO MOXET OKa3biBaTh OMNpeneieHHOe
BO37leiiCTBYe Ha HEKOTOPOM paccTOAHMHU. Bomock! Ha
3aTHUIKE Ye0BeKa NOAHUMANKCh, eC/TY PAZIOM YAapsna
MONHMA. BpauieHue resepaTropa CO34aBajio B BO3ZAyXe
HEKOTOPOE HaNpshkeHUe, KOTOPOE Ha3bIBAaNOCh “3MeK-
Tpudeckoit armocdepoit”. U ckanbmens, U TOT, KTO
ZepXaj ero B pyKax, MpeAcTaBasany cobo# onpeneneH-
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HOrO pO/Ia aHTEHHY — FPOMOOTBOJ, PaspsKaBUIMIACA
Yepes NATYLIKy.

Ho Fanesasy He MCKAIOYAN, YTO MOIJIO MPOMCXO-
ANTb ¥ vTo-HAOYAL Gonee crpaHHoe. EcAM nArymwka
NPOCTO peardpoBana Ha HCKYCCTBEHHOE 3JeKTpHue-
CTBO, MEpeAaBaeMoe 10 BO3AYXY, TO MHTEHCHMBHOCTh
COKpalleHNH OMKHA OblMa 3aBHCETh OT PACCTOSHHA
Mexay Hed ¥ MCKpoH. IIpukpenus MeTamiMyecKHH
KPIOYOK K CIIMHHOMY MO3I'y JIATYIIKH, & CaM KPIOYOK —
K OTpe3Ky NpOBOJIOKM, lanbBaHM mpogenan sKcrepu-
MEHT HeCKOJIbKO pas3, MEeHsAsA 3TO paccrosiHue. B ogHOM
3KCHEPUMEHTe JIATYIIKA HaXOAWNach B 50 MeTpPax OT
reHepatopa. OfHako peakuua MBIUUH ObUIA, Kak
0BBIYHO, peakoli fake B TeX C/yyasiX, KOraa JATYIIKY
NOMEIANN B 3alUTHHIA OJIOBAHHBIA IWIMHIP WM
U30POBaNM B BaKyyMHOM KaMepe. MeHAs ycnoBUSA
onuITOB, FanbpBaHW NpUIIEN K BbIBOAY, YTO 3/EKTpU-
4ecTBO, NPOM3BOAUMOE MALIHOM, He GBI DPHIHMHOM
coxpamieHnss Mpimibi. OHO JIMIIB ABASAAOCH CBOErO
poAa “3amycKalomiM MeXaHH3MOM”, BO36yxmaBmimm
“ecTeCTBEHHOE 3NEKTPUYECTBO”, KOTOPOE TEeKRO [0
HEpBaM JIATYIIKH.

TanbBaHM XOpOIIO 3HaM, KaK JIErKO 3KCNepyMeHTa-
TOPY OAYPa4UTh Ce6s1 M YBHZIETH TO, YTO O4eHb XOYETCS
yBUeTh. OH OCTOPOXHO CY)XHBaJl KPyrM BOKPYT CBOeit
RoObry. B KoHIte ceHTADDA, T.€. Yepe3 HeCKOMbKO MecCs-
LieB MOCJIe 3KCHepyuMeHTa B nanauno 3am6oHm, OH B3
HECKOJILKO TpenapypoOBaHHBLIX JACYMIEK M pa3BeCcHi
HX C NOMOIIbLIO MEeTa//IMYeCKHX KPIOYKOB Ha Xenes-
Hoii 6anke Gankona. Ha aTOT pa3 HY rpo3bl, HU UCKpS-
IIEro reHepaTopa He OO, HO JIATYINAYbM MBIILIbE BCE
PaBHO COKpAlauCh.
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ITo ero MHEHHMIO, NEKTPHYECTBO HE MOIJIO BO3HM-
KaTb BHYTpH MeTajia. OfUH NPOBOAHHK, B KayecTBe
KOTOPOFO BHICTYTaNH KPIOYOK M xenesHas Oajka, He
MOT XpaHWUTEh 3apaA. i co3AaHMA NOTeHIMANA HYKHO
6b1710 aKKYPaTHO Pa3BECTH OTPHIIATeILHBIN 1 NOI0KH-
TENbHBIA NOMIOCH, KaK B JelifieHckoit 6aHke. TpyaHee
ObLIO OTKa3aThCA 0T MBICAH, YTO aTMocdepHoe Jjiek-
TPUYECTBO KaKHM-TO 0Opa30M NPOHUKIIO B )XHBOTHOE
M HAKONWJIOCH B HEM, BHICBODOXZAAACH B TOT MOMEHT,
KOTZIa KPIOYOK Kacanca xenesHoiH 6anku. Hebo B ToT
HeHb OBUIO fACHOE, HO [anbBaHM BCe PAaBHO pemIMI
OTMECTH TAKYIO BOMOXKHOCTb.

OnHOM PYKOH OH NOAHAN JATYIIKY, OCTaBABINYIOCH
Ha KpIOUKe, H CTaJI OTIYCKaTh ee Tak, YTobhl narymayba
nanka KoCHynach cepeGpaHod mKatTynxu. Jlepxa Apy-
rOH pyKo# Kyco4eKk MeTayula, OH KOCHYJCH MM TOH Xe
6necTAmer NOBEPXHOCTH, ¥ Y HEro BO3HWKJIA ANEeKTPH-
YyecKas Lienb, 3aCTaBUBIIAA JIATYIIKY NPBIrHYTh. To Xe
caMO€ NPON30ULIO0, KOIZA OH JiepiKa JATYIIKY 32 TyNO-
BUIUE TaK, YTO KPIOYWOK YU OZHA Jlanka KacaJuch MJoc-
KOFO MPOBOAHMKA. “B TOT MOMEHT, KOIZa JIaNKa KOCHY-
71ach MOBEPXHOCTH, BCe HOXHbIE MBIILIIBI COKPATHIIKCD,
M JArymKa npunoaxanack”. ITpU KaXAOM NPHKOCHO-
BEHHH JIANKY K TOBEPXHOCTH €€ MbIIILLI COKPAIaNnCh
W COKpallaZuCh, W NATYIIKAa NOANpBIrMBaja pas 3a
Pa30M ZIO TeX MOop, [I0Ka ee IHEPruaA He UCCAKNA. Passe
MOXeT 3TO ObITh YeM-HUGYAL HHEIM, KpOMe XXMBOTHOTO
JNEKTPUYECTBA?

B 1791 roay lanbBauy ony6IMKOBaJ CBOM HAXOAKH
B TpyAe nop HassauueMm “De Viribus Electricitatis in
Motu Musculari Commentarius® ("O cunax 3nekTpu-
9ecTBa NPY MbINIEYHOM JBHIKEHHH "), BLICKa3aB Npej-

| TnaBa 5. JIyudxcu Innvaanu 93



L

NOJIOXKEHMe, YTO MBIIULA JIATYIKY BefeT cebsa Tak e,
Kak nefieHckas 6aHKa, XpaHd M BbIZeNAA ONpeseseH-
HOe OpraHuvecKoe 3/eKTpudecTBo. THaTeNbHO 3anK-
CaB CBOM HKCIIEPUMEHTE! ¥ POAHANTU3UPOBAB Pe3ynb-
TaThl, OH NO3BONUN ceGe NMOPa3MBILLIATE. B mopsx,
ZyMaj OH, H3/HIEK 3JeKTPUIeCTBAa MOXET NPUBOAUTE
K DecnoxowcTBy, NPUINBAM KPOBY, 4 B KPalHUX npo-
ABNEHMAX — K 3IMIENTHYECKAM NpUNankaM. Belitas
3a mpefiesibl CBOe# 061acTH KOMMETEHIHH, OH BbICKa-
3aj1 NpeAnoNoXeHHe, YTO MONHUU U 3eMJIeTPACEHUA
MOryT uMeTh o0ulyio npupozy. “OfHako IpeAnono-
sxeHMa He MoryT ObiTh GecnipeaensHul!” FIHOrAa emy
XOTeNOCh BLIACHUTb, YYACTBYET JIH 3/1eKTPUYECTRBO
BO BCEX OCTaNbHBIX QYHKIMAX OpraHy3Mma, Harpu-
Mep B KpoBoObpalleHHH U BHYTPEHHeH cexpeluy, HO,
obeman oH, “06 3TOM Mbl HaNHIIEM, KaK TOALKO NOsA-
BUTCA TaKas BO3MOXHOCTb, B PyrOM KOMMEHTapHH,
Korza y Hac Oyzet HeMHOTO Gonbme cBobogHoro Bpe-
MEHH".

INonavany Aneccaiapo BonbTa, 01MH 13 CaMbIX BbIAAI0-
WM XCA eBpOolieHCKHX PU3HKOB, KOrAa-nubo aygapmmx
3NEKTpNYecTBO, Obi2t MOTpACeH OTKpbiTHeM [anpBaHK.
OH 3asBWI, YTO 3TH SKCTIEPHMEHTH! CAeNIaH )KMBOTHOE
3MEKTPUYECTBO “OYeBMAHOH HCTHHON . A mocie 3Toro
HPHHSUICA BeXJINBO U MOC/eI0BaTe/IbHO Pa3BeHYHBATD
€ro TEOpHIO.

B3iB B KayecTBe MOAOMBITHOTO HENHMKOM BCIO
JIATYILIKY, OH MBbITAJICA KACAThCA CTIUHBI AATYILKH KyCOY-
KOM MeTaJlia, a Aok — MOHeTO!H WM KAIOYOM. 3aTeM,
CBOIS BMeCTe METa//IHYeCKHil 371eKTPoJ U MOHeTy JI0
TeX NOp, HOKa He BO3HMKAJa 3NeKTpUYeckas Ayra, OH
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B pesysbTare MOAYYaJi TO Xe caMoe — “Te JKe KOHBY/Ib-
CHH, CITa3MBbl ¥ CYAOpPOTU”, 0 KOTOPHIX coobman Ians-
BaHd. HO 3TO MPOMCXORMIIO IVIIL B TOM CJIy4ae, Koraa
WCIIO/Ib30BAJUCH {BA PAsHBIX METanna.

TanbBaHy, cOOOMAs 0 CBOMX IKCHEPUMEHTAX, OTME-
yaJl, 4T0 “OMMeTaniMyeckas Ryra”, BEPOATHO, NIPUBO-
EVNA K YCHJICHMIO MbillleYHBIX COKPALIeHWH, OJHAKO
pacuenma 37oT $akT Kak yBOAAmME B CTOPOHY OT
pewenus npobnemsl. Ilonavany u Bonwra 651 cKiO-
HEeH CYMTAaTh, YTO ONpefie/ieHHOe COYeTaHHe METAOB
KaKUM-TO 06Pa30M YCHIIMBAET TOK COGCTBEHHOTO 3MIeK-
TPUYECTBa AATYUIKH B TOT MOMEHT, KO/ Lienb 3aMbl-
kaetcs. Ho noToM OH penIni BccaenoBaTth 3T0 ABJeHHe
Oonee BHUMATENbHO.

OGHaXHB CeNATUILHBIA HEPB, OH NPHCOAUHUI K
HeMy 7Ba HeGONMbIIMX MeTA/IMYeCKUX 3aKHUMa, NOX0-
KHX Ha XOMYTKH, OCTaBMB MeXZy HUMHM He(ObImoi
3a30p. OAMH XOMYTOK Obinl ClenaH M3 ON0Ba, a BTO-
po#t — u3 cepebpa. B MOMEHT 3aMbIKaHUA LEMH — KOTAA
006a XOMyTKa CBOAMNHMCH BMECTE MM COEAUHSAIIUCH
KYCKOM TPOBONOKM — MBIIULI KOHEYHOCTH COKpa-
maunck. To e NPOUCXOIMIO C NApoi ONOBO~/ATYHb.
Bo/bTa HAYHHAM BEPUTH, YTO NPOBOLAMAA AYTa — 3TO
He TOJILKO HEKOTOPOe COefUHeHYe, paspsiKaloliee WK
Baxke YCKOpAIIee XHMBOTHOE 37ieKTpuyecTo. OHA
MOXeT cama ABNATLCA MCTOYHMKOM 3Hepruu. Koraa
NIAFyIIaYbA JIanKa AepraeTca, 0Ha QYHKUMOHKPYET KaK
CTpeNiKa O4YeHb YYTKOTO M3MEpHTEeNnbHOro mpubopa,
OTMeYas MPHUCYTCTBME HOBOTO ABJEHMA — GUMeran-
JAMYECKOro 3neKTpuvecTsa. “Teopus T'aJbBaHU M €ro
OOBLACHEHHs... N0 CyTH CBOEH JIAUIEHH OCHOBaHWM, —
nucan Bonbra OAHOMY U3 CBOMX KOJUIET, — Y UMEeTCA
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YTO 3TOT 3KCIIEPUMEHT HUYEro He 10Ka3all, MOCKONbKY
YTZIEPOZ TOXeE SABAAELTCH NPOBOAHNKOM.

Toraa apyro# CTOpPOHHUK lanbBaHM TNPOAEMOHC-
TPHPOBAJI, YTO MOXET CO3JaTh raAbBaHU4eCKYIO peak-
IHIO, TIPOCTO NPHKOCHYBIIMCE K MBIIIE AATYIIKA
OZIHO# PYKOH, a K OTce4eHHOMY Hepsy — apyroi. “IIpu
KOKAOM MOEM MPHKOCHOBEHHM JIATYIUKA B3/iparnsana,
MOANPHIrKBaNa, CIOBHO CTapanach OT MeHs yOexars”.
BhiBoj HanpammMBaicA cam coboil: “..MeTaibl He
CO3JIAIOT INEKTPHIECKOro JBHKEeHHA... B HUX HeT Taii-
HbIX, BOMMIeOHbIX CBOHCTB”.

B cBoem camMoM yOemuTenbHOM onuiTe IaabBaHM
HOJIHOCTRIO MCKJTIOYMJT BCe BHelIHHE NPOBOAHUKH H C
00/LIIMM M3AMECTBOM Pa3sMeCTHII JIATYIIKY TaK, 4YTo
ee CeflUTMIHbIA HepB HaNpAMYIO Kacajcs MbILLIbI,
NIPUBONMBINEH B ABKOKEHHE NANKy NATYIIKH. JIanka Ty
e fiepHynachk. OTKyzia B 3TOM CAy4ae MOTAO B3AThCA
3/IeKTPUYECTBO, €CITH He 3 CaMOro XHMBOTHOTO?

YBepeHHbIH B CBoeil npasoTe, l'albBaHH BHICMER
BonbTy ¢ MOMOIIBI0 ero e cobcTBeHHBIX cnoB: “Ho
eC/M Kesio 06CTOMT UMEHHO TaK, eC/H 3NeKTPHYECTBO
HAXOJHUTCA B CAMOM XHBOTHOM, 2 He ABNAETCA 061LnM
CBOMCTBOM BelIHEH cpe/ibl, TO YTO TOIAAd OCTAETCH OT
Teopu# CUHbOpA BonbTel?”

Hpuuinock BonsTe MSMEHNTH CBOH TeOPHH. K aTOMY
BPEMEHH OH Y)X€ HauMHaJ NOAYyMbIBAaTb O TOM, 4YTO,
BO3MOXHO, MBI, HEPB, PYKU 3KCNEPHMEHTATOpa
M [aXe CaMa JIATYIIKA ABIAAIOTCA C1abbIMU IPOBOXHMU-
KaM{ BTOpOTO poza. TIoAHOCHNICA K HepB K MBIILe,

-cepebpy wim naryuu, 3dexr GbUT OAMH M TOT Xe:
HeCX0XKve MPOBOXHHKM NPOHU3BOZAT TO, YTO OH Ha3Bas
KOHTAKTHBIM 3/IEKTPUYECTBOM.,
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SNEKTPUYECKAR BATAPEA BONbTH
Pucynox uz mpaxmama A. Bonsmu “06 anexmpuecmae...”. 1800 200

B Gonee paHHMX OmNbITax I'asbBaHU NMPOBORHMKHK
NepBOro pofia — MeTaJUIYecKue CKajbilelH, 1aTyHHbIe
KpPIOYKH, cepeOpAHbie WIKATY/AKH, KPHINIKH — ObutH
OTAe/IeHbl BIAXHBIMH NMPOBOJAHMKAMM BTOPOTO POAA,
T.€. JArylKoi. C TaKMM Xe YCIIeXoM OH MOT MCHOJb-
30BaTh MOKDBI KAPTOH MY, KaK NPOAEMOHCTPUPOBan
Bonkra, yenopeyeckuit s3plk. ITonoxure cepebpaARyIO
MOHETY CBEPXYy M MEAHYIO CHU3Y H, TM3HYB, BbI MOXKETE
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OIYTHTb IPHBKYC 3JIEKTPUYECTBA. DKCHEPHUMEHTHI
C Of¥HAKOBRIM METAJUIOM TOXe HaluM CBOoe O6msc-
HeHue. OfIMH NPOBOAHMK MEPROTo posia 06pa3oBbIBA
JyTy MeXZy JAByMS NPOBOAHMKAaMH BTODOTO poaa —
HepPBOM M MBIMILEH. B KOHIle KOHIIOB, MOXHO CO3/1aTh
ZIYTY 43 ABYX aMOPPHBIX HPOBOAHUKOB BTOPOTO pofia —
pyxo# u narymxoil. He Baxwo, xakumu 6Gynyr npo-
BOZIHMKH — eCTeCTBeHHBIMH MJIM HCKYCCTRBeHHBIMY, —
[JIaBHOE, YTOOB! OHU ObUIY HECXOKHUMH.

CeropHsi Mbl 3HaeM, YTO Npagbl OblIM 006a y4YeHBIX
M KaOXIOMY yAIOCh [I0Ka3aTh CBOIO IPaBOTY C IOMO-
IBIO 3/IETaHTHBIX ONLITOB.

HauneM ¢ BoarTel. B3aB HECKOJIBKO AECATKOB AHC-
KOB — 4aCTh M3 HHUX M3 MeH, a APyTHe — W3 IIUHKA, —
OH, Yepenlyss MeTaJUIbl, CIOKHI BCe IUCKU CTONOVKOM,
pa3fensis UX KAPTOHHbIMM WaibaMu, CMOYEHHBIMH
B coneHol Boze. IIpy AOCTaTOYHOM BbICOTe CTONOMKA
OH TpPU INPUKOCHOBEHWM TIONYyYaNl JIerKUH 3JIeKTpH-
qyeckUl yaap. MoxHo OBUIO HCIIONB30BaTh cepelpo
M OJI0BO WAM 3aMeHATh KaPTOH MalleHbKMMH 4Yaley-
KaMH € COJIEHOM BOZOH, COTMHEHHBIMM MeXy coGok
GHUMeTaINYeCKUMH INEKTPOSAMH.

Tak oH U306pen snexTpuueckylo 6atapeo. B HasBa-
HUU CTaThH, ONyOIMKOBaHHOM B 1800 rogy, yxe Gpina
chOpMYAUPOBaHA CYThb €ro OTKphITHA: “O6 3nexTpu-
yecTBe, BO3OYM¥IAaeMOM NPOCTHIM KOHTaKTOM MpOBO-
IAMMX BelIecTB pasinyHoro poza”. Jlarynika Ianb-
BaHM OKAa3bIBalach NPOCTO BAAKHEIM pasnenuTesneM B
“3nexTpudeckoi Garapeiike”.

Ho He Tyr-TO ObBUIO. 3aBeplUalomHi ONbIT I'ab-
BaHM Obl71 He MeHee 3/eraHTHbIM. OH NpenapupoBa
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QUEPEAYI0 CBOIO JSATYIIKY “OOBIYHBIM criocoGoM” —
TaK, 4TO y Hee OLiN BhIfeNeH KaK/ALIH OCHOBHOW Heps
nanky. B npeAbIAyIHUX CBOMX 3KCNEPUMEHTaX OH 1pu-
Kacascs HepBOM HeNOCPEACTBEHHO K Mbliute. Ha aroT
pa3, UCMonb3yd HeGONBLIIYI0 CTEKAAHHYIO TNAMOYKY,
OH COGAWHUN OZMH HepB ¢ APYTHM, T.e. 06pa3oBanuch
ZBa OZWHAKOBLIX NIPOBOAHKKA, HO Pe3yabTaT Obla TOT
’e: MEIUILA COKPATHU/IACh, Yero He MOTJIO NPOM30iTH,
ecii bl BTOPOii HePB MPOCTO pa3fipamancs Kyco4ykoM
CTexna.

“Kaxy1o Tenepb Hy)XHO IPH3BaTh HEOAMHAKOBOCTD,
4T0Gbl OOBACHUTH MBINIEYHblE COKPAIUEHHS, — BO-
npomwan oH, — W60 KOHTAKT CO3NAETCA TOABKO MEXAY
HepsaMu?” OH HacTauBan Ha TOM, 4T0 3 dekr BO3HA-
KaeT TONBKO HOTOMY, YTO “B CAMOM XXMBOTHOM UMeeTcH
DJIEKTPUYECKas LIeMb”. '

W vy ogHOMY U3 3THX ABOMX yYeHbIX HE NPUXO/HuNa
B IOJIOBY MBICJIb, YTO MX ONBITHI NPOCTO ACHONHANNA
ApYT Apyra ¥ XO[MIN OHU KpPyTIaM# BOKDYT OZHOM H TOH
Ke ucTuHBL IIpUpOAHOE, MCKYCCTBEHHOE, XMBOTHOE
37IeKTPUYECTBO ABNAETCA NpPEXZIe BCETO 3/IeKTpHYec-
TBOM. BO/IbTa HE MOT MOHATH, YTO HaboZaeMoe UM
“KOHTAKTHOE™ 3MEKTPHYECTBO OBIIO NHIIbL XUMMYeEC-
KO peakmueli (eMy caMoMy Ka3anoch, 4TO ero Gata-
pest Gb1Ia UCTOYHMKOM BEYHOTO JBH)XEHHUA), TOTAA KaK
TanbBaHM HacTauBaJ Ha TOM, YTO €T0 HHONOrHYECKOe
3/IEKTPUYECTBO ABIAETCA YeM-TO COBEPIIEHHO HHBIM.

ITpoinyT rofibl, Ipexne 4YeM PU3HONOTH AeTalbHO
pasfepyrcs B TOM, 9TO yzanoch Habmo#aTh paso-
anueieMyca Ha Bonbry lanbBany B ONBITax C AACym-
KaMH: TTOYeMy B OpraHM3Me KaxJasd MUKPOCKOIM4e-
CKaf KJeTKa [AeHCTBYeT KaK KPOXOTHasA 3J1eKTpu-
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geckad Oarapeiika, ee MemOpaHbl (QYHKIMOHANLHO
HAaMOMMHAIOT KapPTOHHbIE TPOKJIAAKY, a 3apsHKEHHbIe
HOHBI BHIMOMHAIOT PONIb HUHKOBHIX ¥ MEAHBIX MOHET.
B pesyntTarte BO3HUKIO NOHMMaHUe NOJIOXKHTENLHOTO
¥ OTPHLATENBLHOTO, 4 TAK)XKe 3/eKTPOABHXKYyMIe#H CHIIBI
N0/ Ha3BaHWeM HanpspKkeHHe. Koraa Mulia npuxopUT
B ABHXEHUE WM Najiel] YyBCTBYeT OBEPXHOCTh KaAMH,
IO HepBHON CHCTeMe MpOTeKaeT JIeKTPUUECKHil TOK.
BDdemepHas “XM3HeHHas CuMa” oTcyTcTByer. JKU3HDL —
3ITO BCEro MMILD EKTPOXUMHUS.



I'nasa 6
Maiikn @apaneit

Inybunnoe

Mapixn ®ArAnENR

Bosixuit pas, HabmoRan BCIBILIKA MONTHHI K CTBIIIA PACKATHI IPOMa,
A BCNOMMHANA, KaK Jo6wn o rpody. Hukoraa e 3a6yny, kak 9acamu
CTOAT OH ¥ OKHA, JNICOYACh APKUMH BCrionoxamu. i Mbl MODIY IMb
NpeAnoaararTh, KAaKHMH H1aroPOAHLIMU MbICJIAMM MOHWIACH TOTAA
ero ronoea — WHOrAAa 310 Obiny pasMblluLTeHHsa O Bore, a vHoraa
0 TeX 3aKOHaX, KoTopbie OH co3gan, AabL! yIPaRIATL MHPOM.

MAPTAPET PENA, nmremannuya Maixna Papades
(& nuceme om 22 anpensn 1867 2.)

Hcxpa — 3710 ocnenureNnbHas 3Be3fa, BO3HHKAIOWIAs NpM paspaje
Garapen BonbTbl, M3BeCTHAaA BCEM KaK CaMbIif HpeKpacHblit cBer,
KOTOPBIH TOAbKO MOXKET CO3AATh YeNI0BeK.

MARAKN QAPALEN, DKCnepumMenmansHole HcCRe008aHIUA
anexmpunecmea

ce 3Hanu, 4yTo AfRa JlaBneiic — fanexo He
noaapok. Moub nodra BaifipoHa poaunack
BecbMa HEYPaBHOBEIIEHHOM, U €e MaTh, CTa-
pasch HCTIPaBUTE XapakTep pebeHKa, yopHO
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npuByBaza ei mo60Bb Kk MaTeMatuke. OIHAKO HEMb3s
CKa3arh, YTO N€YEHNE YAANOCh — ORHAXABI AKa NOMbI-
Tanach 6exaTh U3 IOMa ¢ OfHKUM U3 CBOMX yuuTeNeil.
Ee moiiMany, yKpOTHAM U BRIAAIH 3aMyX 3a GoraToro
apHCTOKPara, KOTODOMY OHA IIPEANOoYNa KOMOAHHIO
yueHbIX. Cpenu ee nounrareneit O U usobperarenb
Yapap3 B366umk. OH HasniBal ee “BosleGHHLEH

uKcen”, HO OHa XoTesla, YTOObl ee HA3bIBAMU “Cyxe-
HOM Hayku”. Ee BOCXuItany Bce HOBbIE HAYYHbIE HEH:

bpeHonorus, MecMepyusM, “HCYHCIEHME HEpBHOHN

cucteMel”. B 1844 romy, Korma eii 6mU10 ABaALaTh

BOCEMb, OH4 BCTYNMJAA B BecbMa (PUBONBHYIO nepe-
[UCKY ¢ BelHYaHIMMM aHINMHCKHM 3KCNEepHMeHTaTo-
pom Mariknom ®apazeeM, CTpeMACh CTAaTb €ro My30H

u “deeit”.

A 6ydy npexpacHoiM npusudeHuem, KpacouHsIM u
KPACHOPEHUBHIM, — MO NEPEOMY MEOEMY HCENAHUIO.
Ho cetivac 2 xouy Goime muxotl cepenuxQi nmuxol
padom ¢ mobou, KOMopyo mosl HEIAMEMHO YHUldb
momy, kax nosnams meba u nomous mebe. A ¢ ydo-
80ORLCMEUEM nepedam 6 Mmeou_pYKy (8o gonued-
HYH0 NanQuKy, u MOXceuls CoO8EPULamp ¢ Hel ace, 4mo
noxcenaeuts.

Ilo ocropoxseM orBeraM Papanes TpyaHo ckasatb,
KaK OH OTHOCHJICS K ee M3006MIYIoMUM NMOAYepKHBa-
HUAMU M3TAAHKAM. EMy GBLIO MATBAECAT TPHU, OH ObiN
JKEeHAThIM, JOOPONOPAZIOYHELIM XPUCTHAHUHOM, TOBKO
NpUXOAAWWM B ce6Gs oT GonesHH, KOTOPYIO CErofHA
Ha3BanM Obl HEPBHBIM cpbiBOM. OH yXKe ycmes coBep-
IIMTh I7IaBHbIE U3 CBOUX OIMbITOB, CBA3AB EKTpHYeEC-
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JIEnn AnA JIABNENC

TBO ¥ MarHeTusM. MoxeT ObiTh, UIMEHHO JIeCTh AZB
3aCTaBW/IA €T0 CMIeNaThb elle OAUH mar BIepen U aie-
FaHTHO NMPOJIEMOHCTPUPOBATh, YTO 371eKTPOMArHeTH3M
CaMBIM TeCHBIM 00Pa30M CBA3aH CO CBETOM.

OHH NPOUCXOIMIA U3 aBCOMOTHO PA3HBIX MHPOB.
OH — CcbIH Ky3HelUa U y4eHWK NepenneTyuka, ybe-
RMBUIANA BEJIMKONO AHIMIMICKOro yueHoro Tlemdpu
J12BU COenaTh €r0 CBOMM CeKpeTapeM M aCCHCTEHTOM.
Tlonauany ®apazeit npocro 6win cayroil [13su, nyre-
IeCTBOBAN C HUM 1o EBpome M, KCTaTH, BCTpeYaacs
¢ TAKUMH JIOAbMU, Kak BonbTa 4 Anzipe Mapu Amnep.
[No3xe, mocTynue Ha CIyxby B 1oHROHCKMH Kopones-
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CKMH WHCTHMTYT, OH He PHYIIaJcA HUKAKOH 4epPHOBOW
paboTsl, ecu TONLKO OHa Obina CBA3aHa C HAYKOIL
3aHMMAanCcA aHAJMM30M MMHH 1A Bemxsyznckoro ¢ap-
doposoro 3aBozia, HCCNEAOBAHKUEM TIOpPOXa A Bect-
HIHACKON KOMNAHWM M M3y4YeHMeM IpPOMLHIUICHHEBIX
NpOLECCOoB Ha AWTEHHbIX 3aBoAax Yannca. Korna emy
OBII0 CTOMBKO e, CKOMLKO MCMOJIHHAOCH ero I0HOM
KOppecnoHJieHTKe, CTPaxoBasg KOMOAHMA NOTPOCHUAA
€ro COCTaBUTh OTYET O rOPIOYECTH KHTOBOTO KHPa,
a bpHTanckoe AZMHpanTeiCcTBO CIIPaBAANIOCh ¥ HEro
0 Jy4mux cnoco6ax panenns msca. IIipuMepHo B TO Xe
BpeMs, T.e. B KOHUe 20-x rofos XIX Beka, [Iasu pac-
CKa3aJl eMy O NOTPACAICHIMX IKCEPHUMERTAX JaTCKOTO
yuenoro Xanca Kpucraana 3pcrena.

Dpcres M3TOTOBUN 3neKTpudeckyio BGarapeio, Ha-
IIO/IHMB ABAZIATE COCY/IOB pa3BefeHHOH KHMCAOTOH
M COEAUHUB UX NOCIAEAOBATENBHO KYCO4YKaMH MeRH M
LMHKa. 3aTEM OH COSAMHMI OAVH NOJIOC YCTaHOBKH
¢ JUIMHHOM TIPOBOJIOKOH, KOTOPYIO YCTAaHOBUN HaR
KOMIIACOM NapanieNbHO KOMIacHOW crTpenke. B ToT
MOMEHT, KOTZA OH MOZCOSAUHANI BTOPOiA KoHell K Hara-
pee, cTpenka KoMiiaca fopopaumsanach Ha 3anazl. Koraa
OPOBOJIOKA NOMEIaNach 107 KOMIIACOM, CTpesKa
HaYMHAaja TIOKA3kIBATH HA BOCTOK.

Hasu u Papazneii, He o4YeHbL-TO ZOBepsAA Aarda-
HUHY, NOCTICIUN OBTOPATE ero oubiThl. [IpyMepHO
B TO e BpeMA paboraBmuii B Ilapuke Amnep noka-
3aJ, 4TO /{BA NapajyuleibHBIX NPOBOJ/Ia, 0 KOTOPhLIM
Te4YeT TOK B OJHOM HanpapjeHUH, NMPUTATHUBAIOTCA
APYF K APYTrY, KaK MarHMThL. [Ipn NPOTHBONOAGMKHLIX
HAMpaBNeHHWAX TOKA NPOBOJOYKM OTTANKHBAIOTCA
ZApyr ot Apyra.
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JKCNEPUMEHT BPCTEAA
Pucynox us xnuzu M, Dapades “Cunvi sewgecmea”. 1868 200

Taxas oyeBMAHAA CBA3b MEXAY 3JIEKTPHUYECTBOM
¥ MarHeTM3MoM 6b11a I0BOJIBHO HEOXUAAHHOM, YIuB-
JIAN0 TO, YTO CUJla MOIJIa ZeACTBOBATL 110 OKPYXXHOCTH,
a He no npaMo# nuHMH. (OOWH y4YeHBIX Ha3Baa 3TO
“BpAIAIOINMCSA SNEKTPUYECTBOM .) B HLIOTOHOBCKOM
MeXaHHuKe HU4ero He mpezsemanc nmopobroro. Papa-
Zel0 yRanoch NMOKa3aTbh, YTO, HCHOAL3YA HECTIOXHYIO |
YCTaHOBKY, COCTOALIYIO M3 PTYTH M IPOOKH, MOXHO
3aCTaBUTD HA3NIEKTPU3OBAHHYIO TPOBOJIOKY BPaLIaThCs
BOKDYT MarHMTa MM MarHMT — BOKPYI Has3/AeKTpH-
30BaHHOIM NMpPOBONMOKKH. OH H3006pen 3neKTPUYECKuil
MOTOP. Ecnu M3 NpoBONOKKM (MlefaTh PpaMKy W NPHCO-
eIMHUTD ee K GaTapee, TO OHa CTRHOBUTCA cabBIM Mar-
nuToM. Ecn m30orHyTh DpoBOIOKY B dopMe cnupanu,
MarHWTHas CHJa YBEJINYMBAETCA, KOHLEHTPHUPYACH
B lIeHTpe 0OMOTKH.

HeckonbKO 9/MeraHTHbIX 3SKCIIEPHMEHTOB BbIJBH-
uynu Gapapes B nuzephl eBponefickoii Hayku. U Ty,
K COXaJeHMIO, eMy MNpUIIIOCh Ha BpeMs NPEKpaTHUTh
CBOM MCCNIEI0BAHMA ~— OH BBIHYXZEH Dbl 3aHUMATbCA
TeM, YTO OT Hero norpeGoBana MPOMBILLIEHHAS PEBO-
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MOUMA, U Ha eCATH 1T MOTPY3UNCA B IPOU3BOACTBO
CTany, Meiu ¥ cTexrna. B nucbMe AMIiepy OH XajloBacs,
4T “MHOIO BPEMEHM YXOIMT, K COXaJeHHUIO, Ha TTOBCeN-
HEBHbIE JIef1a”, @ He Ha SKCTIEPHMEHTEI, KOTOpHIe OH TaK
nioGun. Ho OH Bce paBHO HaXOAWJ BPeMs Ha HeoObIy-
HBIe MCCJIEJI0BaHMA —~ M3Y4aJ BOMHUCTBIA PHUCYHOK,
WY, KaK OH ero Hassan, “Mypaniku”, BO3HHKaIOLlKe,
KOTZIa TOHKMH CJI0# TNOpOLIKA WIM IIecKa pacrpefe-
JIAETCA 10 NMOBEPXHOCTH MeTalNuyeckod IUIAaCTHHEI,
KOTOpas BUOPMpYeT OT NPHKACAIOUIErocsA K Hell CKpH-
MMYHOTO CMBbIYKA. Pa3MellleHHas PAROM c Hell BTOpas
TaKas MIaCTHHA C TOPOIIKOM OyneT BUOPHpOBaTh aHa-
NOTMYEbIM 06pa3oM. OH Takxke IKCTIePHMEHTHPOBA
CKUAKOCTAMM. “Korzia pTyTh Ha OIOBAHHOH IJIACTUHKE
BUODHDYeT B CONHEYHOM CBeTe, OTPAKEHHLIA CBET
OYeHb Kpacus, — cOOOIIAK OH B CBOEM OTYeETe, YeM-TO
HanoMuHas Heioroxa. — YepHuia u Bofia, BUBpHpYIO-
Hmye B COTHEYHOM CBeTe, TOXe BhIIMAAAT HeOOLIYatHO

f

TIPOBONOKA, BPAILAIOIASCS BOKPYT MATHHTA
Pucynox u3 onesnuxa Papades
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kpacuso”. Ho TOMBKO B 1831 TOXy €My yAanoch BHOBb
BEPHYTbCA K CBOMM 3KCIIeDHMEHTaM ¢ OOMOTKaMu
u GatapesMu.

K TOMy BpeMeHH aHIMMHCKUH eCTeCTBOUCIIBLITA-
Tenb YwibAM CTepZxXeH y)Xe HaMaTbIBal HeU30JIMpO-
BAHHYIO NPOBONOKY Ha NOKPHITLIA NAKOM XXexe3Hbli
CepeyYHUK, cO34aBas TakuM 00pa3oM 3eKTPOMArHuT,
ROCTATOYHO MOIUIHBIA A TOro, 4ToBb! yAepXuBaTh
rpy3 BecoM Gonbiie ero cobcrBenHoro. Mcnonb3ys
IIPOBOJIOKY C U30MNALMeN, aMepiKaHey Jhxo3ed Tenpu
CO37a7 2JIEKTPOMArHUT, YAIePXXMBABLIMK IDy3 BeCOM
Gonee ToHHB!. OnHaXAbL eroM Dapazgeid pemwn mpo-
BEpPUTh, YTO NPOHU3OHAET, €CJIN PAAOM NTOMECTUTD ABe
paMKy. OH NONPOCKI MacTepckylo npu KoponeBckoM
WHCTUTYTe M3TOTOBHTL KOJILUEBYIO JKe/IE3HYI0 paMKy
TONINHMHON 2 CAHTHMETPAa ¥ DPaAMyCcOM 15 CAHTHMeT-
pos. C 0ZHOM CTOPOHBI OH HaAMOTAaJl 22 MeTpa MeAHOH
NPOBOJOKH, H30JMPOBaHHOM GeyeBoit ¥ cuTLEeM. DTO
OH Ha3Ban 06MOTKOM A. C Apyroi CTOPOHbI KONbL2 OH
HaMOTaJl NPUMEPHO 18 METPOB NPOBOJAOKH M HA3Ban
3T0 06MOTKO# B.

OGMOTKM 5TH He UMeNU KOHTAKTOB, OHAKO, KOrAa
OH NpUKacajcs MPOBOAAMU NepBOH 0OMOTKH K IOJIO-
caM OaTapeM, rajabBaHOMETp, NOACOEXUHEHHBIH KO
BTOpOit 0OMOTKe, HauMHan ZepraThes, Konebarsea u
TONbKO Yepe3 Kakoe-TO BpeMs YCHOKauBajcd B Mep-
BOHAYa7AbHOM TOJNIOXEHUH. Jymas, BepOATHO, O BO3-
HUKHOBEHMU BOJIH B €T0 aKyCTUYeCKUX IKCIIEPYMEHTaX,
OH TIOHAaYany NpeACTaBAAN BCe Tak, YTO “BONHA dJIeK-
TPHYeCTBA”, BO3HUKIUAA B I1epBOit OOMOTKe, NpoHas
TI0 KOMbILy, MOI7Ia IOPOAUTE TOK BO BTOPOit 0GMOTKe.
B pesynbTaTe OH OOHAPYXHJ 37M€KTPOMArHUTHYIO
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KATYIIKA MHAYKTHBHOCTH
Pucynox u3 dnesnuxa Papades

MHIYKIMIO ¥ pacnaxHyl OKHO B COBEPDIEHHO HHOM
MHP.

Nepemermenye Gpycka MarHWTa BHepea M Ha3aj
BHYTPH MOJION PaMKW TOXe IPHBOZMIO K obpa3oBa-
HUIO 2IEKTPUYECKOTO TOKA B MPOBONOKE. BPCTen npe-
06pa30BBIBAJ 5NEKTPUYECTBO B MAarHeTH3M, a Tenepb
dapazeii npeobpa3osan MarHeTUsM B 371€KTPHYECTBO,
€03/]aB HeKoe Nofiobye AMHAMO-MAaWMHEL, T.e. MeXa-
HUYeCKyIO IPOTHBONOIOKHOCTb MOTOPA, KOTOPbIN OH
n306pen 3a AeCATh JET A0 3TOro. “BHIXOZHT, 3a BCeM
TeM, YTO CYIIECTBYET B MUP€, HeMPEMEHHO CKPLIBaeTCA
HeuTo [MyGHHHOE, MOTaeHHOe”, — KaK BIOCIEACTBAM
BbIpasuTces DitHmTedH. M 3aza4a yyeHoro — u3sjedb
3TO Ha NOBEPXHOCT.

Yem Gonbme Papazgeit pasMeiunan, TeM Gombie
eMy OTKpPbIBaioch. OH 3aMeTHJ, 9TO CO BpeMeHeM MeJ-
Hbie IEKTPOALI B ero d/eKTpudeckux Harapesx nocre-
TNeHHO NOKPBIBAKOTCSA OKHMCHIO IMHKA, 8 HUHKOBbIE JIeK-
TPOAB! — Mefblo. [TepeTexaHHe MeXTPUIECTBa MEXAY
ABYMS TIOMIOCaMM GaTaped, BEPOATHO, COMpPOBOXKJA-
BOCh ABMXEHHEM aTOMOB. BTO AeN1a/10 BO3MOXHBIM He
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TONBKO HOBBHI MHOrOOOEIAlomUil POMBHIUIEHHBIN
NpoLece — MOKPHITHE METAIOB MeAbIO WM cepebpoM,
HO M ApyTHe, ropasno Oosiee CIOXHbLIe TeXHOJOTHHL.
BaTapea OKa3plBasace TEM THUIJIEM, B KOTOPOM OAHa
SHEepruf, XMMHUYecKas, [TpeBpalianack B Apyryio, sfek-
TPHUYeCKyI0. BTOT Npolecc AeicTBOBaN U B 06paTHOM
HanpasneHud. Koraa ABe NMONOXHTENbHO U OTpHUiA-
TeJIbHO 3apsUKeHHbIe MTPOBOJIOYKU MOTPYXANUCh B NOZ-
COJIeHHEIH PacTBOP, TO Ha OAHOM U3 HUX HAKAILTHBAJICS
BOZIOPOZ, 4 Ha APYroM — KUCAODPOA. DNEKTPUYECTBO
AOPOXAAN0 XHMHYECKHe peaxkuud, a XHMHYeCKHe
PeaKLUH MTOPOKAAIN 371eKTPHYECTBO.

Ilo Bce# EBpone yueHble CTalKMBaAuCh C ITHMU
3aragkamu. MoxeT 6bITh, BOZa COCTOMT U3 BOZOPOXA
M kucnopoaa? M, Kak npeanonarai OfMH HeMeLKUH
y4eHbli, BOZA ABAAETCA NEPBOOCHOBOW, U KMCJIOPOZ
BO3HMKAeT IIpH B3aUMOAEHCTBUM C MOMOXHTEIbHBIM
NEKTPUYECTBOM, a8 BOZOPOA — € OTPHLATENbHBIM?
BDTOT YYeHbIit JaXe MBITAJICA BO3POAUTL TeopHio ¢ro-
ructoHa. Ho uMenno ®apazeio yanoch NOKOHYUTh
¢ cuM 3abayxaenneM. B 30-e rogsl XIX cToneTUs ox
Pa3 3a Pa30M OIIbITHBIM ITyTEM [IOKa3bIBaJ B3aHMOCBA3b
MEXNy 3/IeKTPHYeCTBOM, MarHeTH3MOM M XUMHeil.
U papyr 3a HECKOALKO JIeT 10 TOro, KaK B €ro KU3Hb
HAaCTOMYMBO MOCTYYanach Azia Jlasnelc, OH oxagen
K CBOMM 3aHATHAM.

dapreit nonroe Bpemst XanoBancA Ha npobremsl
C MaMATbIO, @ TIOTOM TOI'PY3HIICA B MPayHYIO Jenpec-
CHIO, He MOT KOHILIEHTPUPOBATh CBOE BHUMaHUe, Xano-
BaJCA Ha 4aCTOe FOJI0OBOKpYXenue. He HCKAIOUEHO, YTO
nprYKHa ObIJIa B €70 YMCTBEHHOM [1ePEyTOMIIEHHY MU
MeZIeHHOM OTPABJIeHUY BCEMH XMMHKATaMH, KOTOpEIe
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NepPHOANYECKY NONIAZaNM Ha ero KoxXy. ITo coseTy Bpava
OH CTaJ OTKa3blBaThCA OT BBLICTYIUIEHHH M HAy4HbIX
uccnepoBanuii. ITouTn Bce BpeMst OH MMCan WIH Npo-
BOAMN B pasmblimienmsx. Eme Gosee 0H yaanuacs or
Jofeit nocne pa3puisa ¢ LlepKoBbi0 — BEPOATHO, U3-3a
KaKMX-TO CNOPOB CEKTAHTCKOTC XapaxTepa. VIMeHHO
B 3TOT MOMEHT B €ro XM3HU NMOABUNACH U3LICKAHHAN
necTb U3 ycr Anbl JlaBsielic, KOTOpas NMOAeHCTBOBaNA
Ha Hero CTOJMb CHALHO, YTO OH MOHSUT: Z/IA Hero ecTh
TO/ILKO OZIMH BbIXOX ~ 000PBATH BCE OTHOIIEHMSA C HEH,
“He nosepraiiTe MeHa 8 0OTYassHHUE CBOUMMU NpHUTIalIeHU~
AIMU, ~ YMOJAN OH ee. — S He CMeI0 ¥ He MOTY ABUTHCA
U, B TO Xe BpeMs, Y MeHA HET CHJI OTKAa3aThb BaM”.

Moxer, Gyner CIMIKOM GOMBIION HATHKKON
yTBEPXJaTh, YTO 0OlieHue ¢ “Cy)KeHO# Hayku" CTano
HOBOPOTHO! TOYKOM B ero cyAbbe, HO TeM He MeHee
KMEHHO B 3T0 BpeMs K Papajeio BHOBbL BO3BPAINAIOTCA
canbl, OH Npuxoaur B NAGOPaTOPUIO, YTOOLI HaiiTH
OTBET Ha BOMPOC, KOTOPHI My4MJ €ro MHOTHE TOABI.
¥Yxke GbLIO COBEPIIEHHO SCHO, YTO MaTHeTH3M M 3/1eKT-
PHMeECTBO TeCHO B3aMMOCBA3aHbl. Ho HeT /1u Takoii xe
CBA3Y M@XJY MEKTPHYECTBOM 1 CBETOM?

Bymyuu HayYHBIM KOHCYNTLTAHTOM “TpUHHUTH-XayC”,
OpraHu3aiuM, YIpPeXAeHHO B 1514 roay ykasoM len-
puxa VIII, “nabnr ynopAfoYnTh NPOBOAKY CYAOB MO
BOZHBIM NOTOKaM KoponescTsa”, Papazgeit Obin 3aHAT
YCOBEpUIEHCTBOBAHMEM MaclAHON JaMmnel ApraHja,
KOTOpasi MCNONbL30Banach Ha MasKax no BceMy noGe-
pexblo AHMIMM U Yanbca. B koHie asrycra 1845 roga
OH 3a)keTr OAMH N3 MaAKOB B CBOEH 1aGopaToOpUM U mpH-
FOTOBMJICA K SKCTIEPUMEHTY, cTaBlieMy CaMbiM KpacH-
BLIM B €r0 Hay4HOH kapbepe.

112 | Asxkorak AMOHCOH |



Ceer, pacnpoCTpanasck, konebnercs B AByX nep-
NEeHAUKYNAPHBIX HaNPABNERUAX NOA NPAMbIMY YTAAMK
K BeKTOpy AsWxeHuda. Ho, 0TpasuMBmHUCH OT IIOCKOH
NOBEPXHOCTH MM NpOiAsa vepe3 obnajatomuii onpe-
ZeJIeHHBIMH CBOMCTBaMM KPHCTaJ/LA, HalpuMep TypMa-
JMH, CBET CTAHOBUTCS MONAPHU3OBAHHEIM, TO eCThb BCe
ero koneOaHus NPOMCXOAAT B OAHOM HaNpaBAeHHM.

Ecnu mocMoTpeTh Ha TakoM Jyd 9epe3 BTOPOH
NIONIAPU3YIOLINI KPUCTaL1, BPalias ero BOKPYT OCH Ha
360°, T0 H306paxeHHe ayda OyeT NepHOAMYECKH TeM-
HeTb ¥ CBET/NETh B 3aBUCHMOCTH OT TOFO, KaK CHHXPO-
HU3UPYIOTCA QUIBTPBL.

Bonpoc, Ha KOTOPEI# Tereps XOTeNn HAHTH OTBET
dapageit, CBOAMICA K TOMY, MOXET JiH JIEKTPHYECKHI
TOK TIOBEPHYTDH CBETOBOM MYy4YOK, 3aCTABHB BPALATLCA
ero IOCKOCTh KoeGaHuit. 3aMONHUB ANVHHYIO BAHHY
cn1abonpoBORAIMMUM PACcTBOPOM, OH NOMECTH Iuia-
TUHOBBIE 2EKTPOALI B NMPOTHBONONOKHBIX KOHUAX
€MKOCTH U ITOACOeIMHII MX K /1eKTpHiecKoii 6arapee,
coCTOANIeH U3 NATH Fa1bBaHUUECKHX J/IeMEeHTOB. YcTa-
HOBKa 6bL1a CX0Xa C TOMH, B KOTOPOU BOAY pa3naraior
Ha COCTaBAAIONHE ee ra3bl MM MOKPBIBAIOT MEAbIO
JIOXKKY. 3aTeM OH BKJIOYMJ AaMIly Apranja ¥ Mnocra-
BUJl Ha MYTH CBETOBOrO MyyKa IVIOCKYIO CTEKMAHHYIO
HOBEPXHOCTb, 4TO0bI MOMYYHTb OTPaXKEHHBIH MOA-
pU30BaHHBIA My4ok. [Tocjie 3TOr0 OH MPOMYCTHA €ro
Yepe3 pacTBOp B BaHHe, a 3aTeM NPOBEPH MOAAPH3a-
1MI0, NONB3YSCh NPUCTIOcOBNEHNeM, U3BECTHLIM Kak
npu3ma Huxona.

Onnako Huyero He npowusonuio. Hampasnenue
xonebaHuil He aMeHunoch. Papazieii cTan MOBTOPATH
SKCIEePHYMEHT IPU NOCTOAHHBIX TOKAX, MPH IepeMexa-
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TOAAPU3ALUS CBETA IIPH OTPAXXEHNY U IPOXOXJIEHUY HEPE3
MONgPHUIVIOIINA KPUCTANN

IOIIMXCSA TOKAX, [IPU TOKaX, MPOXOAALIUX Yepe3 pasand-
Hble pacTBOpPhl, HO CKO/b-HKOYAb 3aMeTHOro 3¢dekTa
OTMeYeHO He Obu10. OH C(Tan HaNpaBNATH CBETOBOM
MOTOK He IePIEHAUKYIAPHO, a MApaUeNibHO 3MeKT-
PHUYECKOMY TOKY, ORHAKO CMeIleHHs MONsApU3aLry He
NPOMCXOAWIO ¥ B 3TOM cydae. [Togymas, 4To ero HaTa-
pen HepocTaToyHo MomHble, ®Papageit npomomkmn
BKCIIEPUMEHTBI C TEHEPATOPOM CTATHYECKOIO 3/IEKTPH-
4ecTBa, 3apAKaf CTEKIAHHYIO TUIaCTHHY U TIPOTyCKasA
My4OK cBeTa CKBO3b Hee B Pa3HbIX HanpasieHusx. Ho
¥ 3TO HY K Y€MY He TIPHBENIO.
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ONBIT C NONAPUIALUMEN. KBAIIPATHAS CTEKNAHHAS NNIACTUHKA
(CNEBA) MOMEMIAETC MEXAY MPOTHBOMOMOXHLIMH 110710~
CAMY (CEBEPHBIM W I0XKHLIM) BREKTPOMATHUTA. [IV4OK nions-
PU30OBAHHOTO CBETA, NPOXORAMEIO YEPE3 CTEKNO, BPAIAETCH
BNEKTPOMATHUTHBIM TIOIEM
Pucynox u3 dneanuxa Papades

U Tonbko TOraa OH pemua o0paTMTHCS K MarHe-
tu3My. Hafinsa y ceba B 1abopaTopuH TAXeNbli KYCOK
ONTHYECKOT0 CTEK/IA N/I0MAABI0 MPUMePHO ABeHAZLATh
KBaZpAaTHLIX CAHTHMETPOB M TOALIMHON 4yTh Gonee
CAHTUMETpPa, OH NOMECTW! ero pPAAOM C MONIOCaMu
MOIIHOTO 3/1eKTPOMAarHuTa. JlaMiy M noAsApU3yIomyo
TIOBEPXHOCTE OH PACHONOXHA TaK, YTO TOPH3OHTANb-
Hble CBeTOBbIE BOJIHBI POXOAM/IM BAOJD cTekna. Disias
yepe3 npusMy HuKkos, OH Bpama ee 0 Tex 1op, NoKa
JIy4 He Ucye3ast. 3aTeM OH BKIIIOYas ToK. Uzobpaxkenune
NNaMeHy HeOXHUAHHO NOABMANOCH BHOBb. OH BBIKJIIO-
yaJi MArHWT, W IJIaMs CHOBa MCYe3ao. MarsurHoe
1O/ 3aCTaBNAO0 NYYOK CBeTa IIOBEPHYTLCA!

Bca npeabigymas pabora Papazes no uccnenosa-
HUIO DJIEKTPUYECTBa M MarHeTsMa mpubnikanach K
Ky/IbMUHALMU. PaziocTs OT MOJYYeHHbIX Pe3Y/bTaTOB

| Tnasa 6. Maiixn Papadei | II5



3acTaBUIA ero NPOROKHTL IKCIIEPUMEHTBI C YABOEH-
HOM oM. “Ceiyac y MeHs HeT 1 MHHYTHI HM Ha 4TO
MHOE, KpoMe paboThI, — MNCal OH OJHOMY M3 KOJIer. —
Msue yaanocs 06HapyXHUTh NPAMYIO CBA3b MEXAy Mar-
HeTH3MOM H CBETOM, 2 3HAYUT, MEX/Y SNIeKTPHIECTBOM
¥ CBETOM, M 3TO OTKpbIBaeT CTOJb WIHMPOKOE U MHOTO-
ofemaroliee nojxe AeATENBHOCTH, YTO MHE XOYETCH
NepBOMY Ha HETro B3TNAHYTh.... Y MEHA ACHCTBUTENILHO
HeT BpeMeHM 06 3TOM PaccKa3biBaThb, i HA € KeM He
BCTPEYaOCh U BCELENO 3aHAT TONBKO paboToit”.

Kax ynanocs nonsate Papanero, HanpasiaeHHe Mar-
HUTHOIO NMONA MMeeT orpoMHoe 3HayveHue. Korzga on
HIOMeIlaN CeBepHLIH IONI0C MarHUTA C ORHON CTOPOHBI
CTEeKNa, a I0XKHBIIt — C APYroro, HAYEro He MPOUCXO-
auno. Huuero He NpoOMCXOAUNO U B TOM CIydae, KOraa
OAMHAKOBBIE IIOJIOCA OKAa3bIBAMMCH ¢ 06erx CTOPOH
CTEKJIA WM KOIZa OAMHAKOBBIE NONIOCA OKAa3biBa-
JIUCh ¢ OAIHOM CTOPOHHI OT crekna. “Ho, — 3anucan oH
B cBOeM iHeBHUKe (Kak ARa JlaBnieHc, oH oT BO36yxze-
HWA NOZYEPKHY 3TO CINOBO TPH pa3a), — KOrAa MpoTH-
BOMONOXHBIE NIONIOCA MATHUTA OKa3bIBAIOTCA € OHOM
CTOPOHBI, OHK 8030etiCMEyOm Ha NOAAPUIOEAHHYI JIYH,
¥, TakuM 00pa3oM, ZIOKAa3aHO, YTO MArHWTHasA CUna
Y CBET B3aMMOCBA3aHbI".

OH nopTBepAN, YTO MOIWHbIH NMOCTOAHHBLIM Mar-
HUT TaKkxe crocoGeH Bpamiath /yd, a BMECTO CTeKsa
MOXXHO MCHONB30BaTh ¥ HHbI€ NPO3payHbie Marepu-
ansl. Onuu BeayT cefa Ayyie, Yem ApPYrie, Ho B AI060M
cly4ae CTeleHb BpaulleHHs] 3aBHCENAa OT BEJMYHHEI
MAarHuTHOro nons. Ipy M3MEHeHNH NOAAPHOCTH 1o
Ha NPOTHBONONOKHYIO Iy4 TOXE MEHAeT HanpaBieH e
nosopoTa. Yitak, GbIJIM NOCTaBNeHbI BCe TOUKU HaA “i”:
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3JIeKTPHYECTBO CBA3aHO C MATHETU3MOM, @ MarHeTH3M
CO CBETOM.

ToxedMcy Maxcsenny OCTanoch TO/NBKO depes
ZIBaALaTh JIeT NOKAa3aTh B CBOMX 3HAMEHHMTHIX ypaB-
HEHMAX, YTO CBET UMeEeT 3/IeKTPOMAarHMTHYIO IPUPOAY.
He ocranaenuBasch Ha gocturaytoM, Papazeit nomen
Zanbule X NPUHAJCA 3a CO3AaHHe eAUHOM TeOpHU, 00b-
eMHSAIoNIe W TPaBUTAUMIO C MATHETU3MOM, — CTPEM-
JIeHHe, KOTOpOe C TeX NOp He OCTaBiAiA0 HYU ero, HU
DiHImTeRHa, HX MHOHX ZPYTHX ydeHsix. “BCE BTO —
MO MEYTA, — 3amMcan OH B CBOEM JIHEBHUKe. —
Her Takux yyznec, KOTOpble He CMOTYT CTaTh MCTHHOM,
€CJIM TOIbKO OHY He IPOTUBOPEYaT 3aKOHAM NPUPOABI,
a NyYUIMM J0Ka3aTeNbLCTBOM HeNpOTHBOpEYHs SABAA-
€TCs 3KCNEPHUMEHT .

Bcé 370 BpeMA A/]a He BHIXOZ{IA Y HETO U3 TOJIOBBL
“Buaniub, 4TO TEI CO MHOM TBOpUIIS, — nvica et ®apa-
Ziedl B 1051 rofly, T.e. uepe3 wIecThb JIeT [I0Cje TOro, KaKk
yMonaz ee 3a6bITh O HeM. — Thl FOBOPHILL — MUILH, ¥
A MHLY, X KaK Xalb, YTO Y MeHS HeT HM CUJI, HU BO3-
MOXHOCTH OTZOXHYTb, 4T0Ob! O3BOANTE cefe 1 MHO-
roe apyroe”. B crenyioueM roay Afa yMepia OT paka
meNKM MaTKU. BBIIO e TOrAa BCero TpUALATh LIECTb.
Dapareit nepexxun ee Ha NATHAALATD JIET.



I'nasay

Ixenmc xoyib
Ymo maxoe paboma

JxEAMC TIPECKOTT JKOVIE

Bbl HEMaZO YAMBHTECH, Y3HAB, YTO A0 HeZaBHere BpemeHM ObTO-
BaJI0 MHeHUe, GYATO XUZHEHHYIO CHAY MOXHO Pa3pYLIHTh LETHKOM
1 HaBcerza. Tak, HaNpUMep, CYUTANOCH, YTO €CXIU TPY3 NajaeT Ha
3eMJII0, TO €ro KU3HeHHas CHJIA TIONHOCTBLIO MCYe3aeT, a TpyA, mo-
TpadeHHELIA Ha MOAHATHE TPY3a HA BLICOTY, € XOTODPOit OH ymas, OKa-
3bIBAETCA A6CONIOTHO GecnonesnbiM.

TxenmMc AKovab. Mansecmepexas aexuyus, 1847 00

bl He 3HaeM, 0 4eM JyMajioch YWibAMY
ToMcOHy B TOT 06GnaYHBIA aBryCTOBC-
KMt JIeHb 1847 roga, KOrza OH MeuIKoM
ornpasuncs us lllamya B Cen->Kepse, HO
He UCKJTIOYEHO, YTO €T0 MBICH GbUIH 3aHATH PUZNKOH.
Tomcon 6B BYHAEPKHH/IOM U EPBYIO CBOIO HAy4YHYIO
paboTy onyGnukosai, korza eMy 6b110 Bcero mect-
Haanate. Cpa3sy nocne okonvanna KemOpumxa B Bo3-
pacTe ABaAUATH ABYX JIET OH NOAYYHJ JOMXKHOCTL PO~
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deccopa ectecTBeHHOH (HIOCOPUM B YHHBEpCUTETE
I'na3ro, u Teneps, 0 UCTEYEHUH IO, My TELIECTBOBAN
no PpaHuy3ckuM ANbNaM B Hafiexzae MOKOPUTb MoH-
61aH. TOMCOH HAYMHAJ BePUTb, YTO BCE CHILI IPUPOZABI
IOMKHBL OBITh B3AHMOCBA3AHE! (OH GBI “ONNOJOTRO-
per orHeM Dapagen”), 1 BronHe MOr 06AyMBIBATL 3TY
Hzeo, mpeononesas nepesan Konb-aso-BoHoM, rae
CpeZi BOCXORUTeNeH ¥ YBUAEN 3HaKOMOe nnuo JDkeii-
Mca JIxoys.

IxXoynb oTMewan MeAoBbIH Mecal (ero XeHa,
HECKOJIbKO TOOTCTaB, COBEpHIANA BOCXOXJIEHME Ha
tenere). Kax norom ecnomusan Tomcos, y Ihkoyns 6bin
OTPOMHBIH TEPMOMETP, KOTOPHIM OH H3MepsAl TeMIe-
paTypy BoAb BozionazoB. Ecnu Jxoyab ObuT NpaB, TO
BOAA BHM3Y BOZOMana AO/KHA OBITH YyTh Teliee, YeM
BBEPXY, M 3TO 03Ha4aJIo, YTO AOMHHUpYyIOWAasA B Gpu3m-
4eCKOM coOOlIecTBe TOrO BpeMeHU TEOPUS TemnsioThl,
KoTopyio TomcoH cynTan Haubosee 3arafoyHoW M3
BCEX CUJI IPKPOZABI, ObUIa HeBepHOI. OH ZOTOBOPHICA
BCTpeTHThCA ¢ JIKOyneM yepe3 Heckonbko zHed y Kac-
kag-ne-Canavin (BepoATHO, HX HHTEpecoBas BOAONAZ
AprieHa3 BbICOTOH 370 METPOB), ¥ KOTOPOrO pasHula
B TeMIlepaType BOALI BBEPXY M BHH3Y AOJDKHA ObLIa
COCTABNATH, KaK mojiaran JIKoyns, NOATOPa rpayca no
Qapenreiity. OfHAKO NMPOBECTA TOYHbIE H3MEPEHHA,
BcniomuAan ToMcoH, noMelau obuibHble 6pbIsry. He
TIOJIy4YVB HUKAKMX IaHHBIX, MyXYMHB! TTOULTA KaXbIH
CBOEH JI0pPOTOM.

MoxeT ObIThb, 3Ta UCTOPHA M KAXETCA CIUILKOM
Ha/lyMaHHOH, HO ¢akT ocraercsi pakToM — JIXKOyIb
1 Tomcon, Oynymuil nopa KesibsuH, AefiCTBUTENbHO
BCTPEYaNHCh B ropax. B nucbMe K OTLY, HaNMYCaHHOM
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yepe3 HecKOAbKO nHed B npHioTe I'pan-CeH-BepHap,
Tomcon moapo6HO pacckasan o6 aToMm cobbiTuH, He
YIIOMSIHYB JIMIIb O HaNHyuu TepMoMerpa. Ho namars —
Belllb HeHafleXXHad, Mo3ToMy TOMCOH, K TOMy BpeMeHH
CTaBIIMHA OHUM U3 BLIIAIOIUXCA YYeHbIX EBpOMNBI, MOT
HEMHOrO HanyTaTb ¥ NOBEAATb O TOM, YTO NPOMCXO-
IUN0 paHee.

Hx nyTtu Bnepsbie NepecekyMch Ha HAYYHON KOH-
¢deperun B Okcdopae, 3a ABa MecAua 0 3Hame-
HUTOH BCTpeuM B ropax. IIpHBBIKIIMHA K TOMY, YTO
OT ero MJieil NOCTOAHHO OTMAaXUBaOTCA, IDKOYIb,
TANaHTMBbIN CaMOYYKa U3 IPOMBILLIEHHOTO ropoaa
Manyecrepa, o6pasoBancs, Koria Mojozioii 4eioBex
N0 ¥Menu TOMCOH BCTal Y cAeslay HeCKONbKO 3aMe-
YaHuH DO CymlecTsy ero AoKAaja. PoOkuit M cre-
CHHTeNbHbIH, JXKOYNb ObL1 Aaneko He CaMbiM Nyd-
MM JIEKTOPOM, NIO3TOMY, KOIZla OH MOHAM, YTO €ro
XOTb KTO-TO CAyHiaJ, paZIoCTH ero He Obu10 npenena.
B cBoux pocnoMuHaHUAX TOMCOH HacTaHuBajl Ha TOM,
YTO BO BpeM4 3acefiaHus OH C MecTa He BCTaBaJl, a Bce
BOTPOCH! 3afian yxe nocne. Bo3MOXHO, Ha 3TOT pa3
naMATL Nopasena JHKOysA, HO CIIeAyeT 3aMeTUTD, YTO
3KCIEePUMERT, O KOTOPOM OH PaccKa3biBaj, NPOCTO He
MOT He IPOK3BECTY BNEYATACHUA HA BHUMATEABHbLIX
cnymareneu.

JlaByasbe yzanoch ocnabuts XBaTKy Muduueckoro
$norucToHa, HO He3aRONro 40 CBOEH CMEpTH OH yCTen
BBECTH HOBOE MOHATHE: TEIIOpPOX. Tak OH Haspan
HEBUAMMYIO CyOCTaHIMIO, CBOErO POAA “HEyBOBMMBIN
dmrona”, KOTOPHI, MO ero MHEHHIO, bl HOCUTENEM
Tena. Bce ropAdee CYUTANOCh HAIIONHEHHLIM TeIIO-
POZIOM, ¥ TOCKOJIbKY TeMIOPOA HMeN TeHAEHLHMIO K pac-
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HIMPEHHIO, TO OH COBEPLIEHHO eCTeCTBeHHBIM 06pa3oM
NepeMelance TYA4, rae ero He 6bu10. Berasbre Kovepry
B OTOHb, 1 TEIUIOPOZ OYZeT MeAJIeHHO OJHMMATHCA 110
PYyUKe KOYepry, 1 B KaKoil-To MOMEHT BbI IIOYYBCTBYeTe,
Kak OHa HarpeBaeTrcd. Tena pacIIMpSIOTCA NPU Harpe-
BaHWY, TOCKOJIBKY MX HaYMHAET 3aNOHATh TEIUIOPOA.
Tesna HarpeBaloTCa NPYU CKATHU, TOTOMY 4TO TENJIOPOZ,
HaxoAAmwuMica BHYTPH HX, KOHLEHTPUPYyeTCs, a IpH
paspexeHuy Tela OCThIBAIOT, TIOTOMY UTO TEILIOPOA U3
HUX BBIXOJHT.

B napoBo#l MaillMHe TEMAOPOJ MOXHO 3aCTaBUTh
paboTaTh, KaK BoAy — B BOAAHOM MeJbHuULE. BbicBo-
BoxzAasch U3 KyCKOB POPAMIETO YIVIA, TEIZIOPOA Ilepe-
TeKaeT B KOTeJ, HarpeBaeT BOAY M BBIXOAUT BMeCTe
¢ TapoM, MPUBOAAMMM B ABHKEHHe NopireHs. Ilpu
3aBepIlieHHY LIMKAA MMEHHO 3TO KOJIMYecTBO TeIio-
pofa BLIOpackIBaeTCA B BO3AYX BMECTE C OTXOAAMMU
razamu. Kak BelecTso, TeIJIOPOA HeNb3s HU CO3ZaTh,
HH pa3pylmTh. Koanyecrso Temiopoza Bo Beenennoi
KOHEYHO, U OH MOCTOAHHO TiePEMENIaeTCsA H3 OJHOro
MeCTa B ipyroe.

Bot noaromy TOMCOH Tak 3amHTepecoBasncs AoKia-
nom xoyns — Befib TOT Opajica JOKa3aTh, YTO TEIVIO
MOXHO CO3[aBaTh COBEPIIeHHO Mpou3sonbHo! Ha npu-
eMe BTOT e fieHb B Gubnuoreke Pagknnudda — snerant-
HOH KymonooGpa3Hoil NpHCTpoiike XK okCOHOPACKOM
Bopneiickoit GuGnuoTeke — OHU OGCYAUNY 3HAYEHME
cAenanHoro coobmenus. “S yBepeH, 4yro JXoyan BO
MHOT'OM He NPaB, — HECKONBKO AHel cycTa nucan Tom-
COH CBOEMY OTHY, — HO, KQXKeTCA, eMy yAaoch oOHa-
PYXUTb HEKOTOPbIe QaKThI Ype3BLIYAWHOM BAKHOCTH .
A 49yTb MO3Xe B MUCbME K CBOEMY HOBOOGPETEHHOMY
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apyry Jkoynb yTBepKAan: ¢ IOMOMbIO KaHaTa, BeApa
M XOPOLIIEro TepMOMeTPa MOXKHO I0Ka3arh, UTO Harpes
OCYIIeCTBAAET [Iaxe Nafalomas Boza.

Jokoynb OblL Aaneko He MEPBBIM YYeHBIM, FOTOBBIM
OCTOPUTH YTBepXKZeHHe, OYATO Temno — 3T0 HeBUAU-
MEIA QIIIONA, U TYT B HAIllEM MOBECTBOBAHHH JOIKHO
noABUTLCA UMA Jlapyasbe, UM, eCIK OBITb OYeHb TOY-
HBIM, ero sAoBbl Mapuu-AHHbBI. OH& KaKoe-TO BpeMs
oTcHeNa B TOPbMe, HO 0C/Ie NafeHns Pobecnbepa eit
YAANOCh He TOJMBbKO MONYYHTh CBOOOZAY, HO M BEPHYTh
cebe vMeHMe MyXa, B KOTOPOM TYT e BO3HMK BeJiH-
KOCBETCKHI CaJIOH, rie ObIBaNu ny4inye yMbl EBponbl.
Cpenu ee rocreii okasanca u BeHmxamuH ToMCOH,
npHexaBlIMi U3 AMEDHKH, — eMy MNpHIUIOCh NOoce
nopaxkeHns peBomoliMy Gexarh B JIOHAOH, OCTaBUB
Ha poAMHe XeHy u Z04b. CO BpeMeHeM OH NOCeTUACs
B BaBapum, rae 3amony4dun Tutyn rpada Pymdopaa,
a Tocjie TOro Xax B 180I rofy BCTpeTwica ¢ Mapueii-
AHHOM, 3axoTe/ 3anoAyduTs M ee. OHa Obina Muna,
n06pa M YMHa, U, KaK OH IMCaJ, He TONBKO CaMa ABJIA~
sace “6GoablMM mmocoM” (4TO, BEPOATHO, O3HAYANO0
NBIIIHOCTb ee GOPM), HO “U MIMeNa HeMaJIeHbKOe NpH-
JlaHoe”.

CaM-To Tpad, HaZAMEHHBI ¥ CBOEHPABHELIH rocio-
ZuH, Obl1 ZaneKo He NOAAPOK (KCTAaTH, 3aMeTHM, 4YTO
¥ TiepBas ero xeHa Obl1a GoraTo¥ BAOBYILKOi), ONHAKO
ZOCTATOMHO yMeH, YyToObl MOHATh — TYTh K Cepauy
Mapur-AHHH JIEXUT TOJIBKO Yepes ee pasyM. OH pas-
BJIeKaJ1 ee PacCKa3aMH O CBOMX HAYUHBIX IOCTHXEHUAX,
B OCHOBHOM CBA3AHHLIX C U3y4YeHHeM TernoThl. Cpeau
ero n3obperennii 6p1m neys Pymopaa, Ternoe H1X-
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Hee Genbe, kodeBapka, HO, yTo Gonee BaKHO, UMEHHO
OH NepBbIM MOCTAaBUJT FKCIIePUMEHT, FOABEPriInii COM-
HEHMIO TEOPHIO TeNIopofa.

PaGoras na 6asapckyio apmuio, Pymdopa xak-1o
3aMeTHJI, KaKoe OrpoMHOe KOJIMYeCTBO TenJia Bbije-
JAeTCA NPU CBEPAEHHM CTBOJNOB JIATYHHBIX TNYIIEK.
o BceoBmeMy MHEHMIO, IPH CBEpJIEHNH BHICBOGOX-
AiaJicA TEeNAOPOJ, A0 3TOFO 3aKAIOYEHHBIH B MeTalle,
HO PyMdopa B 3ToM ycoMHHIICA. OH NOrpy3un NyIKy
B BOZY ¥ BIPAT B CBEPJIO ABYX JowWwajied. Boaa cTana
HarpeBsaThbCs, M 4epe3 fiBa C MOJAOBMHOM Yaca OHa
yXe Kulena, HarpetTas “TONLKO CHJION nowWwaay, a He
OTHEM, CBETOM, FOPEHHEM MJIM XMMHUYECKHM pasno-
KeHueM",

“TpynaHO ONHKCaTh, KaK YAUBMUIUCE W NOPa3sHIIHCDh
3pMTENH, Ha I71a3aX KOTOPHIX yAanoch HarpeTh Takoe
BonbIIOe KOIMYECTBO XOMOAHOH BOAKI, IIPH 3TOM OHA
He NPOCTO Harpenack, a 3aKuIena, u 310 6e3 BCAKOTO
orHa”, — coobman oH B Koponeeckoe HayuHoe oGme-
¢TBO. OH A2XXe He COMHEBAICA, YTO MOXET Harpesarh
BOZY RO TeX NOP, noka OYAYT TpyAuTheA Nomaau. Ecnu
OBl CymecTBOBaNa TaKaA Bemjb, KaK TEIUIOPOA, TO
B MylIKe ero A0/KHO ObLIO COpepXaTbcs HeorpaHH-
YEHHOE KOJIUYeCTBO.

HApyrye ToXe CKAOHAINCH K TaKOMY e BLIBOAY:
TEeINoTa HeMarepyuasibHa, OHAa CBOErQ poja vis viva
(“XM3HeHHas CuNa™), WIN ABHXKeHHe, — “O4eHb BbICT-
poe U cupHOe Bo30yXAeHne OTAeNBHBIX YacTel Tena”,
KaK Bblpasunca PoGepr I'yk. Ilseiimapckwit Mare-
MaTUK Jlaruun BepHynmu Npeioxkua CYATaTh Ten-
NIOTY pe3yabTaToM BHOpaLMM HEBUMMEBIX MaZleHbKHUX
yacTull BemiecTa. Ho 3Ta Teopus He BCTpeTHiIa MOA-
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AEPXKKH, a 3KCTIepHMeHT PymMdopaa 6bU1 HeAOCTaTOXHO
TO4YeH, 4ToObl OKasaTh CymIECTBEHHOE BAMAHME Ha
'Hay4HOe coobmecTBo.

Tlocne veThipex et yxaxuanus Pymbopay yaa-
N0Ch yrOBOPUTH MapHio-AHHY CTaThk €ro XeHOH, ¥ OH
nepeexan B ee AOM. OmHako ator Gpax mpommnics
”enonro. Pymdopn, pewns, 4to cynpyra eMy yhensier
CAMIIKOM MajO0 BHMMAHMSA, CTaJ OTKAa3blBaTh €€ roc-
TAM, 4 OHA B OTMECTKY IOJIHa ropsavei, M306M10BaB-
miei TemnopoAoM Bogo#H ero mobuMelie possl. Hako-
Hell, MapHa-AHHa 3aIUJIaTuia eMy 300 HAH 400 ThiCAY
dpankos, YTOOB TONHLKO OH MCUE3 U3 €€ KU3HM.

B nepsrie pecstunerns XIX Beka, koraa Bce Mo NpH-
mepy dapasies NbITANMCHL Pa3raaTh MHOTOYNCEHHbIE
TaHHbl 3JIEKTPUYECTBA, MPUPOAA TEIUIOTHI — TaKOii
OOBIYHOM, MOXXHO CKA3aTh, IIOBCEIHEBHON M BMeCTe
€ TeM MOTY4Yei — OCcTaBanack Her3BecTHOH. Teniora He
XOTej1a BBIIABaTh CBOUX ceKpeToB. Kakum-r1o o6pasom,
NPOXO/IA Yepe3 NapoByi0 MAKHY, 3Ta TAUKCTBEHHAA
HEBHINMKAa MOI/Ia — B OYKB@JILHOM CMBICJIE 3TOTO
cioBa! — pBurath 3emmio. IIpuBoziMMEle B ABIDKEHHME
NapoM HAcoChl BEIKaYMBAIH TOHHBI BOZABI M3 LITOJNEH,
Resass JOCTYNHEIMM HOBbIe YroJbHbie 3ajIeXH, 6naro-
Zaps KOTOPHIM KPYTHAUCH KOJEca IOKOMOTHBOB, $ab-
PYK ¥ MenbHHUL. [Tapossie yomath Z0OLIBAMY OTPOM-
HO€ KONMYECTBO XKeJe3HOM pyabl, HeoOXomuMoil ais
NPONU3BOACTBA HOBBIX MHCTDYMEHTOB M TEXHHUUYECKUX
ycrpoiicrs. TIpy HanKyuM Takoro MOIIHOIO M IOBCE-
MECTHOT'O HCTOYHMKA HEPTUH, KaK BOAa, IPHBOAHMBIE
B JIBHKEHHE BOZIOH NpeAnpyUATHA CHa4ala BO3HUKAIH
Ha ceBepe AHITIMM, a FIOTOM CTaJIM pPacpOCTPaHATLCA
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TTAPOBASR MALUMHA, CO3BAHHAS B KOHUE XVIII BEKA
JIKEAMCOM YATTOM

Ha 10T, e ganmuadT O6b1 HaMHOro poeHee, B Man-
qecrepe, rze B 1818 rofy poawica xoynb, apoBble
MallMHBl UCMONB30BANMCH BOBCIO, HEHIAKHO ABIMS
H Bpanlas xoneca. IIpuHuun paboThl 3TUX yCTPOHCTB
GBI XOPOILIO MOHATEH: Map BBICOKOTO AABJEHNS PUBO-
JUT B IBYDKEHUE NOPLIeHb, KOTOPHIH BpauiaeT Koneco,
HO HUKTO He 3HaJl, KaKHe 3aKOHEI IPUPOZIb! TIO3BOAIOT
3TO Je1aTh. 11pou301N0 TaK, KaK eciu 611 MHOTO JieT
CHYCTSA KTO-TO NONBITAACA OB MeTOAOM NP6 1 ommboK
CO31aTh aTOMHBII PeaxkTop, He pa3bHpance B Gpu3nKe.
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Koneco, nPHBOAMMOE B ABUXKEHUE BOAOK

BbLIO IOHATHO, KaK paboraeT BOASHAA MEJIbHALIA.
Boza 65ICTPO TeyeT Ha IONACTH KOseca, NajlaeT BHU3,
U Janblile yXe JBHXETCA € MEHBIEH CKOPOCTBIO.
HexoTopas 4acThb ee “XH3HEHHOH CHIIbI” paCXOAYyeTcs
Ha MOBOPOT Kojleca. YeMm Gonbile pasHALA MeXAY
CKOPOCTbIO BOAB! HA BXOJle U BRIXOAe, TeM Gonbuas
4acThb JHEpPruy najapoues BoAb! NCMOIb3YeTCA B MPO-
ecce.

MHorve nHXeHepnl, HanpuMep ¢panuys Jlasap
KapHo, cTpeMusich NoBbicHTh 3¢ dekTBHOCTS BOAA-
Horo npusoza. B 1824 rony ero cwmin Casmu, Ha3BaH-
HbIW TaK B YeCTh NIePCUACKOTO N03Ta, BbIIBUHY UALIO,
COTJIACHO KOTOPO#H JIONIaCTH BOASHOTO Kojieca M mapo-
Baf MallkiHa paGoTaloT O OAHOMY NPUHLIMITY, TONBKO
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BO BTOPOM CJiy4yae BMECTO INaJIeHUA BOABI HCIONb3Y-
eTcd “Tenniosoe” NajieHue — Tepenaz MeXAY rOpAYUM
# xonogHbIM. OH nanonmi; CBOIO TEOPHIO B TpakTare
NnoA HaspaHWeM “PaccykpeHMs O JBMXYLIEH criie
OTHsA", KOTOpEIH B CBOE BpeMs CTal M3BECTEH JIMIb
HeGONBIOMY XKONMYeCTBY ¢menpanuctos. Ilap sxoauT
B MAlIWHY € OYeHb BBICOKOM TeMIlIepaTypoi, a mMOKU-
HaeT ee CO 3HAUNTELHO MeHbineH. YeM Gonbme pas-
HUIA TeMeparyp, TeM Oonbie paboTHl MOXeT CoBep-
IIMTh Nap, HO B NpefeNax TOro, YTO MO3BOJIAET €My
¢usnka. MoXHO paccMOTpeTb 3TOT UMK M B o6par-
HOM IOpsAZAKe: COBEpUIaTs paGoTy, 3aKayuBas nap Ha
fonee BLICOKUI ypOBEHD (Ha 3TOM mpuHune paboraer
COBPEMEHHBIN XONOAWIRHUK, YePraromMi HEPIUIO U3
NEKTPUYECKON PO3ETKH). -

C ananusa Kapeo Hauyamoce To, 4To KenbeuH
BMIOCNEACTBUY HA30B€T TepMOZMHAMMKOH, OJHAKO
caM Kapuo mpofgomkan cyararhk, YTO Temaora — 3TO
BEIeCTBO 10| HA3BAHWEM TeNJI0pOJ, KOTOPbIH, Tak
Ke KaK BOJa, NafIaloIasn Ha JIONACTU Kosleca, He MOXeT
OBITH HY CO37aH, HU YHHITOXeH. JIO0ynb, OYAy4H mox-
POCTKOM, BEPOATHO, Y3HAI 3TO BCE OT CBOEIO YYUTENA
HxoHa JlanbToHA — ellle OZIHOTO XUTeNd Manyecrepa,
YbHU 3KCIIEPUMEHTRI TI03BOJTHIM 3alI0KHTh OCHOBBI CO-
BpeMEHHOro aroMHOTO ydenusa. Oreu IDxoyas, npeyc-
TNeBaKOUVi NUBOBAP, OPTAHN30Ba 1 CBOMX ChIHOBEH
4aCTHbIE YPOKH XUMHUH. U BOT, yBAEKUINCH HAYYHEIMU
onbiTamu, JKOYIb TO BHI MalbyMIIEK 3NEKTPUYecT-
BOM, MCMONb3ysA NefiieHckue GaHKW, TO TMyCKaa 3JieK-
TPUYECKUH 3apsAj Yepe3 XPOMYI0 Jomanb ¥ HeBOYKY-
CAY)XaHKY, KOTOpast KaKk-TO ITOJy4MIa TAKOK yAap, YTo
norepana cosHanue. Koraa eMy WCIONHWIOCH ZEBAT-
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Ha/IATh, OH YK€ YTO-TO COOPYXKAN U3 KaTymeK | Mar-
HHUTOB B HajieXJe C034aTh 3/IEKTPOMOTOP, KOTOPBIil
OyzieT MoMIHee NapoBOil MAlIMHLI ¥ AeleBie B IKCIY-
aTaluu.

Hnda nutanua ycrpoicrBa [Xoyap HCIOAB30-
BaJ d/eKTpuieckue 6aTtaped, B KOTOPHIX [iBa 3/€K-
TPOAa — LMHKOBHIH W MeAHBIA — TOTPYkKaNUCh
B pa3baBJIeHHYIO CEPHYIO KHCIOTY. B Takoit GaTapee
KHCJIOTa pearnpyer ¢ IMHKOM, BLICBOOOXAA d/EK-
TPOHLL. Eciy K NpOTHMBOMONOXHLIM NMONIOCaM NOJ-
KMIOYUTH MOTOD, TO Yepe3 Hero moreyeT TOK, KOTO-
puiM GyzieT HaMarHAYHBaTb 06MOTKHM M 3aCTaBIATH
MOTOP BPAMaThCA.

Ouenp 6bICTPO JIXOY/b 3aMETH, YTO CUMA JIeK-
TPOMAarHMTA BO3PacTaeT Kak KBAZApPaT CHUABI TOKA.
YaBous KonaudecTso Garapeii, MOXXHO BYETBEpO yBe-
AWYATL MOWMHOCTb. CaMa BEPOATHOCTL TOrO, YTO
3TO COOTHOLIEHHEe CTpAaBeIMBO U AAs 3NeKTPOMO-
TOpa, 3By4aja TOrZa TaK JKe 3aMaH4YMBO, KaK B 80-€
roZb! MPOIUJIOTO CTONETHS BO3MOXKHOCTh XOMOAHOTO
TepMosAza. “BpAA JIM CTOMT COMHEBATLCA, YTO €K~
TPOMAarHeTsM B KOHEYHOM c4eTe 3aMEHHMT Map Kax
UCTOYHUK JBWXKeHUA MaliWH, — 3aasua JXoynb
C JHTY3HA3MOM [BAajUATHJIETHEro IOHOWH, ellie He
3HAaKOMOTO € TPYAHOCTAMH OmiTHA. — CTOMMOCTB
3KCIJyaTalliy 31eKTPOMOTOPa MOXHO YMEHbIIATh 20
HeckoHeyHoCcTH”. ECU He CYUTATh HeGOMbIIUX TPYA-
HOCTe#H, HanpuMep, CONPOTHB/eHNe BO3AyXa M Ipe-
OZONIeHHe TpeHUs, CYUTAN OH, “HEeT HWUYero Takoro,
YTO MOFA0 6Bl NOMEWATh FOCTHIHYTh OPOMHEIX CKO-
pocTell BpameHHa U B pe3ynbTaTe — OFPOMHBIX MOII-
HOCTei”.
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OnHaxo B peanbHOCTH BCe 0OCTOANO He TaK MPOCTO.
MomHocTs nepBoro Motopa JIxoyns Obia ZOCTaToOY-
HOW JMIIb A7 TOro, YTOOb! C TPYAOM 3aCTABHTh Bpa-
marecd porop. [Dkoyib nepempo6oBan MHOXECTBO
BapHaHTOB 0OMOTOK M GaTapeii, HAMaThIBal Pa3ivy-
Hble THIIBI IPOBOJIOKH Ha PasHble CepAeYHMKH, U, 4eM
Gonbme oH MpoGoBan, TeM GoJblue CONPOTHBSNACH
eMy npupoza. C pocToM TOKa, NOZABaeMOro Ha MOTOP,
pocna Temnepatypa obmorok. Ilo cytu, Ixoyab oGHa-
DYXXWJI, YTO Harpes TOXe yBeNWYUBAETCA NMPOMOPLHO-
HaJbHO KBaApaTy BeNW4MHBl TOKa. IIpu yABOEHMM
KonuyecTBa Garapeil HarpeB TNpPOMCXOZUT B YeThipe
paza cunbHee. Kazanoch, pemenue He GyAeT HaizeHo
HuKorza. ITpasna xe 3axn0yanack B TOM, YTO CUCTeMa
He criocofHa 0T/aBaTh 60abile SHEPTUH, YeM NOoNy4aer
camMa. MOXXHO JIMIIb OAUH BH 3HePruy npeobpa3oBats
B Ipyroii.

K 1841 rony 3to yxe Obio noHATHO. Jlyyinme
NapoBLle MamMHBE! B MHpe MOIMIM yCBamsaThb AOCTA-
TOYHO “XU3HEHHOH ciibl” U3 ¢yHTa yrna, 4robsl no-
HATD I'Py3 BECOM NOJITOPa MMJUTHOHA QYHTOB Ha OZMH
¢yt Ban 3emieil uau rpys BecoM oanH ¢yHT Ha non-
TOpa MWUTHOHA QYTOB Haz 3emseil. [IpyruM# C10BaMH,
dyuT yras npoussonun 208 ThicAY Kr X M paboTeL. JIyu-
muit, paboTasmii oT Gatapeu, anekrpomorop Ixoyas
MOT M3BJeYb BCEro JHIlb OLHY MATYIO OT ITOro KOau-
4ecTBa M3 QyHTa LIMHKA, a WHHK CTOMA B 60~70 pa3
Gonsue, yeM yronb. “CpaBHeHMe HaCTONLKO YAPYy4aio-
uiee, — xanosaaca JKOyab, — YTO 5 HAYHHAIO TEPATH
BEpPY B TO, YTO /IEKTPOMAarHeTH3M XOTh KOraa-Hubyab
CTaRET WCTOYHUKOM MOIIHOCTH, NpPHBIEKATEAbHbIM
€ TOYKH 3peHUs IKOHOMHUKH .
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DNEKTPHYECKUH MOTOP XOYNA
Pucyrnox uz ezo "Hayunwx sanucox”™

CerofiHs, KOHEYHO, 3/NEKTPOMOTOPLI, KOTOpbLie
[IUTAIOTCA OT JIeKTPHYECKHX CeTel, IaBHO M NOBCIOAY
BHITECHWIN napoBble MamuHbel. Ho Bce paBHO MCTOY-
HUKOM X 3HepTHH ABJfieTCA NpeoGpa3oBaHHbIA nap.
Jns Toro urobLl 10BECTH BOAY A0 KUNEHHA, Ha /EeKT-
POCTAHLMU CKATAETCH YTONb WIM Ta3 WIK NPOUCXOAUT
pacnajg ypaxa B peakTope, 3aTeM nap HaunHaeT ABITaTh
TYpOUHBI, KOTOpBIE, R CBOIO O4Yepeas, IPUBOAAT B ABH-
JKeHHe AMHaAMO-MAUIMHbI, TIPOU3BOAANIME eKTpUuye-
CTBO.

Ins 4enoBeka, HeMOCPeACTBEHHO 3aHATOTO M3TO-
TOBNEHHEM MOTOpPOB, HArpeB BcerAa IpPeACTaBAN
coboil mpobneMy, HO TOMBKO JKOYMO CTajaa IIOCTe-
TIEHHO OTKDLIBATLCA MCTHHA: MEXJY TemIoM M pabo-
TOW cywectsyer GyHnaMeHTanbHad CBA3b. Ecny mpo-
BOJIOKOH 3aMKHYTb T0JII0Ch] HaTapen, oHa Tax ObICTPO
HarpeBaercs, YT0 HaYMHAET ABIMUTBLCH ee M30MALUA.
Ho ecnu B 1ienb BCTaBHTB 31€KTPOMOTOD, TO TIPOBO-
JI0Ka He Neperpepaercd, NOCKOAbKY 32 CYeT TeIIOThI
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ocymecraserca pa6ora moropa. To ke camoe mpouc-
XOZWT, KOrja 6arapes MCNONB3YETCA MR AEKTPOAU3A
BOABI —~ pa3zie/ieHUs1 ee Ha BOZOPOA M KMCIOPOR — WK
TIpY AHOAWPOBAHHM JIOXKKH.

MosxeT ObITh, TeINOPOX BbITeKaeT M3 Oarapeu
BMeCTe C /IeKTPHYECTBOM, OAHAKO Gatapes NIpH 3TOM
He CTaHOBMTCA XOJOAHee — ellle OfHO ZIOKA3aTeslb-
CTBO TOTO, YTO TEMJIOTA He NPUCYTCTBYET W3HAYANBHO,
a BO3HMKaeT B pe3yabTaTe Kakoro-nubo mporecca.
B 1843 roxy JixoyAb Hayal NPOBEPATD 3TY THIIOTe3y.

OH pemun NOMECTUTb KATYIIKY € XKeNe3HbiM cep-
NeYHUKOM BHYTPM W3ONHPOBAHHON CTEKNAHHOH TpY6-
KH, HallOTHEHHOW BOAOM, W BPalIaTh €€ W3OTHYTOi
PY4KoOii. Bronb TpyOKH OH YCTaHOBMA ABA 3NEKTPOMAT-
HHT4, CHATHIX C €r0 3/7eKTPOMOTOPOB. B pesynnrate
noayJnics reHeparop. [IpoBoga xaTymKku 651UIH TOACO-
€/IMHEHBI K rajIbBAHOMeETPY, H3MepAIoIeMy BeTHIUHY
noJy4aeMoro Toxa. (Yto6bl npoBoia pH BpaeHHH He
CKPY4MBaJIHCh, OH IPHUAYMaJl KOHTAKT, COCTOABUIMIH U3
ABYX MOMYKPYIJIbIX KaHABOK, 3aNO/MHEHHBIX PTYTHIO.)
JOKOYNb OnpefesIsy TeMIeparypy BOAbI, NOTOM Kpy-
THJI PYYKY B TedeHHe 15 MUHYT, a 33TeM CHOBA M3Mepsa
TEMIEPaTypy BOABL.

BDTO KOCTATOYHO CHOXHLIN OMNBIT, MOCKOABKY TIpU-
XORUTCA NPUHUMATh BO BHUMaHUe Takue GaKkTOpHl, Kak
oxnaxzaomuii 3¢gdexr po3gyxa u KoneGaHus Temue-
PaTyphI B noMeleHuH. HyXHO 6510 YiecTh U TO, 4TO
TOK, BO30yXzaeMblii nIpy BpallleHUM PyukH, ObUI He
TOCTOSIHHBIM, @ NynbcUpyouM. JDKoynb Hcnpo6o-
BAJ ONIeKTPOMArHUTHI Pa3MIHOM MOIIHOCTH, a TAKKe
Pa3HOe KOJHMYECTBO ra/lbBaHHYECKHX BJIEMEHTOB H,
TOJILKO BCe repernpoboeas, HO3BONUA cebe yBepUTLCH
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TEHEPATOP J[KOYIIA. DIEKTPOMATHUTH HA PHCYHKE

HE N30BPAXEHB
Pucynox u3 “Hayunoix 3anucox” Axcoyas

B TOM, YTO BOZIa HarpeBsaeTcs OT BpauieHus. Bonee Toro,
COTIOCTABMB NIOKA3aHUA TAIbBAHOMETPA H TEPMOMETPA,
OH YyBUZe]l 3HAKOMYI0 3aKOHOMEPHOCTB: YABOEHHE
BEJIMYMHBI TOKA BeJIO K MOBLIMIEHHWIO Harpesa B 4eThipe
pasa.

O6MoTKa KaTywku He Obula coenuHeHa ¢ bara-
peeil, MO3TOMY TeIUIOPOAY OpaThCs OBLUIO HEOTKYAaA.
EQUHCTBEHHO BO3MOXHBIM HCTOYHHUKOM HarpeBa Oblna
pabora, KOTOpyI0 nipozensiBain [HKoyb, Bpamas pydKy.
Kax # B 3KCIepiMeHTe C NyMKOH, NPOBefeHHOM PyM-
¢dopaoM, BpamarTenbHoe ABHXKeHUE IpeoGpasOBhLIBA-
JI0Ch B AIBYDKEHHWE MHOro poia — He3aMeTHble BUOpa-
KM, KOTOPhIe HAly aiblibl OIYilAT KaK Temo.

JOKOYZb 3HaN, YTO [ IepeyOexIeHHsA CKeNTHKOB
MONy4eHHbIX pe3ynbTaToB Mano. Heobxoammo eme
TOYHO ONpeZNeNuTh, Kakoe KOJHIecTBO paboThl coBep-
IEeHO 1A MOMYYeHHs COOTBETCTBYIOWErO KOIUYECTBA
Teria. OH MepecTPOMN CBOH NePBOHAYaNbHBIA NPH-
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6op, o6MoTaB AByMA INIMHHBIMH KycKaMu GeueBbl Ba
PYYKH TaK, YTO O{HH OTpe30k OGeveBKu O HaKpyveH
B OZHY CTOPOHY, 2 BTOPO# — B Apyry0. Kaxani# KoHel
HeyeBr! 65U IPOZET Yepe3 MKKUB ¥ MPUKPeIJIeH K Yame
BeCOB, Ha KOTOPO# Haxoawica rpy3. [To Mepe nageHus
rpysa Karymka 6yAeT BpamlaTsCA ¥ reHepUpOoBaTh SJieK-
TPHUYECTBO U TEILIO.

Ucnpobosas pasnuyHbIe Beca, Najiasmue ¢ pa3Hoii
BLICOTBI (4TOGHI Mazienne GBUIO HOCTATOYHO HONTHM,
OH Ja)ke BLIKOMAJI ZBE SIMBI B CBOEM CaZly), OH IpHILUeJ
K BbIBOAY, uTO 838-OyHTOBasA Macca, ROAHATAA Ha GyT
Haj 3eMJieH, CO37aeT MeXaHWYecKoe yCWiue, HAOCTa-
TOYHOE ZJIA TOTO, YT0ObI HArpeTh QYHT BO/bI HA ONVH
rpagyc Papenreitra. [Io3TOMy TeMmepaTypa Ha Bep-
IIYHe ¥ BHW3Y BOAONaza BbicoToi 838 ¢yroB (okono
255 M) — TIPUMEpHO TaKyl0 BbICOTY MMEeT BOZOMAx
koponsa Basapaa VIII g laitane — Gymer oTmyarthea
NOYTH Ha OJMH IPajyc, BHU3Y OHa GyJieT Temee.

B asrycre 1843 roga oH M3NOXWI NONyYeHHbIE
pesy/nbTaTsl Ha HaydyHoW KOHQEpeHUMH B HpAaHA-
ckoM ropozie Kopke, HO, Kak OH o3ZiHee roBOPHIL, “3Ta
TEMA He CTajia NpeAMeToM Bceobuiero BHUMaHHuA”. He
VICKJIIOYEHO, YTO 0OIMe PasnyuvHbIX SBAeHHH — JJeK-
TPHYeCTBO, MaTHETH3M, TEIUIOTa, IBYKeHNe — He M03-
BOJIMJIM CAYILIATENsIM BHUKHYTD B CyTh AOKNAAA. Jxo-
yo Bce eule TPeOOBAICA peIAIONMA 3KCIEPUMEHT,
cnoco6Hbl# yOeants mo6oro, HO MpH 3TOM npoc'ron
Gonee a/1eraHTHbIH 1 GoJee YeTKUH.

K cBoeii okcpopackoi Berpeue 1847 rona ¢ ToMcoHOM

H)KOYJIB yXe O6J1311811 TaKAM AOKA3ATENILCTBOM. Hacry-
NaJI B€YEP, U €ro nNonpocuny CejaTh JeKUKHIO MOKOo-
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BECA ¥ WIKWBK, APUBOAALIME B ABVIKEHUE BAJI TEHEPATOPA
Pucynox us “Hayunuix sanucox” Jlxoyra

pode. I3 MaHuecTepa OH mpuBe3 ¢ co00it yCTaHOBKY,
KOTOPYIO ¥ [TOMECTHJI HA CTOJIE B ayAUTOPHH. D10 BBLI
MEIHbIN COCYJ, M3HYTPU NOKPBITHINA 0JI0BOM. Kpbifiixa
Taxxe OblNa ONOBAHHONW. B OTBepcTHE mOCpenvHe
KDHIIIKY BXOZMJI BaJl IATYHHOTO rpe6GHOro koneca. Bo
BTOpOE OTBEPCTHE BCTABMAICA TEPMOMETP.

JIxoynb OOBLACHWI, KaK OH HaNOMHAN COCYA BOAOH
¥l IpMAeNbIBa Becd, Gedeny M HIKUBEI U1 TOTO, YTOOBI
Kojieco Bpamaaoch. C BHYTPeHHeH CTODOHBI cOCy/a
HanpaBNsiomye JOTACTH NpENATCTBOBANH CBOOOA-
HOMY BPalIeHHIO BOABI, yBenudMBas TpeHue. ITomec-
TUB HAa KOXKAYIO 4ailly Ipy3 BecoM 29 ¢yHTOB (13 KT),
OH TIOAHAJ €ro Ha BBICOTY 5,25 ¢yra (1,6 M) 4 N03BO-
MU eMy yNacTh BHU3. 3aTeM OH CHOBa HaMoTan GeueBy
¥l [IOBTOpHO cOpocun rpy3 BeM3. Tak Npogomxanoch
ABAALATH pa3. 3T0 GHUI0 PABHOCHILHO TOMY, YTO I'py3
BeCOM 58 pynToB (26,3 Kr) OblN COPOIIEH C BLICOTHI
105 ¢yToB (32 M). Bech 3KCIepHMEHT OH mpozesan
neBATh pa3, OGHAPYXMB B MTOTe, YTO BOAA HArpenach
NPHMEPHO Ha 0,668°.
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Fiy 4

YCOBEPIIEHCTBOBAHHAS CXEMA BKCNEPMMEHTA JDxovyns
Pucynox u3 “Hayunwix aanucox” Jxcoyna

OH noHMMaJ, YTO 4YacCTh CUAbI MAAAIOIEro rpysa
PacxXonyeTcA Ha Ipeo/ioNieHHe TPEHUA MeX Y IKUBAMK
¥ CTPYHOH. YTOGBI OTIpeneNnTh, Kakas UMeHHO 4acTh
CHJIbl PacXOAYeTcs Ha 3TO, OH B3 BAAMK TAKOI'O Xe
IWaMeTpa, YTO ¥ WMNUHAENb, ¥, 0OOMOTaB BOKDYT HeEro
GeueBKy, noxsecus ¢ 06enx cTopoH mo rpyay. ITocre-
neHHo 706aBaAa HeGoMNbiIKe Beca ¢ OAHOM CTOPOHEI,
oH oOHapyxwuna, YTo TpefyeTcd NPUMEpHO 7,2 YHLUH
(npuMepHO 200 T), YTOOBI HAPYMMTb pPaBHOBeCUeE
¥ 3aCTaBHTb BAJIMK WeBeILHYTHCA.

Yur4 3T0T M Apyrue (GakTOpEl, OH YTOYHHA CBOU
TNpeAbIAyIife V3MEPEHU: UTaK, YTOOh! HarpeTh OMH
$yHT BOABI Ha OAMH rpaayc, Tpebyerca 108 “KMO-
rpaMM-MeTpoB”. PaHbille OH CYMTaj, 4TO A1 3TOro
Heo6XoMMOo 106,7, a OIMH FPajyC PasHMLbI B TeMIIe-
paType HMeeT NOTeHUHaJ, HeOOXOAMMBIIA ZUIs IOAbeMa
106,7 KT Ha OIUH MeTP, U HAfl0 TOJNBKO TIOHATD, KaK
3TOT PPafyC UCII0Nb30BAT.

B ToT pas, uyToObl He 3aTyMaHMBAaTb OCHOBHOM
CMBIC/I, B 3KCNepUMeHTe He MCNoNb30BATUCh HHU
06MOTKH, HM TraJbBaHHYeCKHe IJIEMEHTHI; TeMmIo U
paboTa He TONBLKO 0Ka3aMCh B3AHMOCBA3aHHLIMH, HO
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H, TIO CyTH, OFHHM M TEM Xe: ABa Pa3HLIX crocoba npe-
o6pa3oBaHHA “yCHIMA”", WIH “KU3HEHHOM CHJIBI”, HIIH,
KaK MbI Teriepb FOBOPUM, 3HEPTHM, B JBIXKeHHe. Bhi-
XOAUT, pabora — 3TO pe3yNbTaT NMPUIOXKEHUA CHUJIH,
CMemalomen TeNo Ha onpeleseHHOe pacCTOsHYe.
Hanpumep, nomaze, TAHyWas NOBO3KY. DTO CTPYKTY-
pMpOBaHHAA 3HEPIH, MOCTaBNeHHad Ha cyx0y yeno-
Beky. TensioTa xe, Ha06OPOT, — HeNPOU3BOANTENbHARA
pabora, HeHanpaBjileHHasd, HeCTPYKTYpHpOBaHHad —
IHEPIUf, pacceMBaeMas B pesynbTaTe HeynopaaoyeH-
HBIX MHKDOCKOIHYECKuX BHOpauuii. ITo mepe pa3su-
TUA ATOMUCTUYECKOM TEODHHM 3TO [pefcTasieHHe
obpeTano AONONHUTENLHYID KOHKPETHKY: TemnoTa —
3T0 BUOpauus aTOMOB.

Takas <¢opMynupoeka Obina HCKMOYHTENLHO
UHTEPEeCHOW M JIETKO BOCMPHHMUMAEMOW: NpPH NOA-
HATUM Beca ¢ 3eMiH JIXKOyJb pacxXofpyeT 3Hepruio,
a Korga rpys najaer BHM3, OH BO3BpalliaeT NONy-
YEHHYIO paHee 3Hepruio. ECIH 3Ty 3Hepruio BNpAYDL
B reHeparop, To pa6oTy MOXHO npeoGpa3oBaTh
B 3JIEKTPHYECKYIO 3HEpruio, KOoTopasa OyzeT NMpHBO-
JUTH B ZIBHXKEHUE MOTODHI, Ka4aTh BOAY B pe3epByap,
a BBITEKAasA OTTyAA, BOJA B CBOIO o4epexab Oyaer Bpa-
I{aTh BOASAHOE KOJIeCO, KOTOpOe MOXHO HCIOAb30-
BaTh JJIA 3aBO/Ia TUFAHTCKOM 4acOBOH npyKuHBI. Ho
Ha KaXZOM 3Tale 3TOi CXeMbl 4aCTh 3HeprHu Oyzer
TepATLCA B BHAE Tenaa. A ecnu rpys GyzeT mazarh,
He NPOU3BOJA NIPH 3TOM HUKAKOW MONe3HON paboThl,
TO, KpOMe Harpeea 3eMjH B MeCTe NMaZieHHUs U BO3-
AyXa B pe3yabrare TPeHus 00 Hero najgaooero rpysa,
HHMYero He npou3oity. IloaToMy HeobxoaMMO coxpa-
HATD He TEIUIOPOJ, a JHEPTrHIO.
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IIpysnas, yro JXO0yIb COBepIIMA OTKpbITHE, ToM-
COH TYT Xe 3ayMaJcs O TOM, YTO M3 Hero cieayer.

Hrak, x0Ts Tenno He vucyesaeT U3 BeeneHHoi, oHO
TIOCTENEHHO YMEHBINAeTCs, OCKOMBbKY Ipollecc nepe- .
TeKaHMsl OT FOPAYEro K XONOAHOMY, M HUKOrAa Hao6o-
poOT, — CBOEro poja myTh “6e3BO3BpPaTHBIX HOTEPhL .
MOXHO NpeANONOKUTb, PASMBIAAT OH, YTO MUD
KOrZa-T0 ObL1 OYeHb rOpAY M C TEX MOpP MOCTOAHHO
OCTBIBAET: “..KAKOM-TO KOHEUHBIM NEPUOZ BpeMeHU
TOMY Ha3aZ ¥ yepe3 KaKOW-TO KOHeYHBIH NepHoz Bpe-
MeHH B OyaymeM 3emia Gbu1a 1 GyieT HenpuroaHa A
o6uraHus yenoseka”.

HylHe ACHO, 4TO 3TO CNPaBeAMMBO U B OTHOWIEHUH
Beelt BeenenHoi. OHa Havanack ¢ Bonbiworo B3peisa
M C TeX Mop nocreneHHo “crionsaer BHU3”. U Bce 310
OTKPLLIOCH NOTOMY, YTO KOMY-TO 3aXOTeNIOCh INOHSATh,

KaK yCTpO€eHa nnaposasi MailllHa!



I'nasa 8
Anbbept Abpaxam

MavikenbCoH
3ameparnvie 60 Bcenenrnou

ANBBEPT ABPAXAM MAMKENBCOH

B KocMOCe OTCYTCTBYIOT NpPUMETBI, MOCKO/BKY Kaxaas ofnacrs
NIPOCTPaHCTBA HUYEM He OT/MYAeTCs OT APYroil, a MoTOMy HeNb3A
TOYHO CKA3aTh, FAe MbY HaxoauMca. [1o cyTH, Mb! nnviseM B Gesma-
TEXXHOM MOPE M He MOXEM ONPeIesIHT, CBOM KYPC HU NO 3Be3naM, HH
710 KOMTIAcY, HU [0 3ByKaM, HY N0 HalPaBJAeHHIO BETPa, HH 11O NpH-~
NUBY; MbI Jaxe He 3HAeM, B KAKOM HanpaeleHny nabiseM. Her y Hac
 JI0Ta, KOTOPBI# Mbl 661 6pocHn 3a 6OPT, YTOBE! y3HATH, KAKOBa
Hallla CKOPOCTh; Mb! CHOCOBHDLI YL PACCUMTATL Hallie CMetleHue
10 OTHOMIEHWIO K COCEAHMM TesaM, Jd TOJAbKO ¥ HaC HeT HHKa-
KOFO MPE/ICTABACHMA O TOM, KaK 3TH TeNa NepeMellialoTea B Npo-
CTPaHCTBE.

JXEAMC KNEPK MAKCBERN. Mamepus u dsuxcenue

Jis OTBITHOTO Mopsika Anb6epra A6paxama
MajikenbCOHa KaprHHAa, HapUCOBAaHHad
MaxkcaennoM, 6s11a 61 HACTOAILMM KOlIMa-
poM — zapefidoBarh Ge3BeTpeHHOH HOYbIO,
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He BUAA 3Be3Z, II0 KOTOPhIM MOXHO OTpEnenuTh,
IZe Thl HaXOAMMIbCA.. MalKenbCOH H3y4an QU3MKY,
Oynyus MONOABIM 4YeNOBEKOM, BO BpeMsA CIyXObl
B BOeHHOM ¢nore CIIA, a Tounee, B BoeHHO-MOpCKOi
aKazeMHU B AHHAIONKCE, a TAKXe B OKeaHe, 0CBauBas
WTypMaHckoe feno. Brl somxubl 3a6eiTe 0 Komep-
HUKe M AyMaTh Kak Iltonemeit. Brl M Bam xopabnb
HaXoHATCA B ueHTpe BceneHHOM, a 3Be3Zbl Bpawa-
10TcA BOKpYT Bac. IIpu onpeneneHuM MeCTONMONOXe-
HHA BaM HeoOXOZMMO Y4YMTHIBaThb CKOPOCTH BalIero
CyZHa, a TaKXe CUMy W HampaBJieHHe seTpa. HecMoTps
Ha PacTepAHHOCTh ¥ HEYBepeHHOCTb, HaBepHSAKa IIpH-
CyuiHe MOJIOZOMY KypCaHTy, MaiKenbCOH YeTKO 3Ha,
4TO ero Kopabnb Bceraa B BU3Mpe HeGeCHOTo OKa, T.e.
Ha COOTBETCTRYKOUleH mupore u goarore. IIpu crpan-
CTBUAX BO BeeneHHoM B fIpuHLuIE BCe ZOMKHO o6cTo-
AT TaK Xe. JJomkeH OblTh KaKOKH-TO CTaHAAPT, YTO-TO
TIOCTOSHHOE, 110 OTHOLIEHHMIO K YeMy MOXHO NPOU3BO-
AT M3MEPEHHA.

ITo Kpaiinei Mepe, OH Ha 310 Hageancs. B 1885 ro-
Ay MaiikenbCOH B TeYeHHe HeKOTOPOTO BPeMEHH CaM
HAxoauacA B GOMbIOK HeONpeAeneHHOCTH 1 MPOXU-
BaJl B HbIO-HOPKCKOH rocTuHuue “Hopmanausa™ nop
HabmozienveM onbITHOro ncuxvartpa. Ilo cioBam
cocnyXuBLa Dasapaa Mopiu, y MajikenscoHa “6bina
cnabas ronoBka” — OH TO HEOXMZAHHO BO3Gyxaancs,
TO BHazian B yHbIHHE. JKeHa NMbITanach MOMECTUTh ero
B TNCUXHaTPUYecKylo JiedeBHHMIly, HO Bpau B KOHUe
KOHIIOB Pelnj, YTO HMYEro CTPAmlHOTrO HeT, — Malu-
eHT BCero JIMINb OT/AMYaeTcA NOBbIMIeHHOH BrevaTiu-
TeABHOCTHIO, M Ha HETO JIerKO MO/IeCTBOBATh CBETOM,
IIBETOM M BH/IOM TOTO, KaK CONIHeYHbIe JIydH UTPatoT Ha
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KpPBUIBIIIKAX HaceKOMbIX. MopaAk MaiikenbcoH Mey-
Tan 0 UBETOMYy3bIKe: MCIIONHMTENh CHIMT 33 KJaBHa-
TYpPOH Y HaXXMMaeT 3pUMble HOTHI {BETOBOIO CIeKTpa,
M TOTHA POXJAIOTCA aKKOPZALI ¥ apiekuo, “nepesaro-
mye Bce GaHTa3U|, HACTPOEHUA Y 3MOLMH desoBedec-
KOr'0 CO3HaHusA".

B nos6pe 1885 rosa, 0cTaBasACh elie B ICHXUYECKY
OUeHb HeyCTOWYMBOM COCTOAHMM, MalkenbcoH cran
FOTOBUTHCA K BO3BPAIIEHMIO B CBOK J1aB0OPaTODHIO
B KeifcoBCkOi nikone NpUKIABLIX Hayk B Kiusnerze,
OZHAKO BCKOPe OH Y3HaJI, YTO MECTO €ro YKe 3aHATO
M OH MOXeT pacCYUThLIBATh TOJILKO Ha YaCTUYHOR XKajIo-
BaHbe. TeM He MeHee OH BEPHY/ICA AOMOH H IOCENUICA
B 3a7iHeil KOMHaTe ZIoMa, rie, 10 npasje, He 04eHb-TO
65171 XenaHeH. Temepb UM B1aJIeNI0 XKeJlaHHe NPOBeCTH
CBO# caMbli rPaHNO3HBIA SKCIEPUMEHT — € TOMOLIbIO
ny4eH CBeTa U3MEPHTL CKOPOCTb ABKIKEHUA 3eMAH Mo
OTHOILIEHHIO K 3Be3LaM.

B cBoeM Tpyae “Becensl M maTeMaTHyecKue JIOKa-
3aTenbCTBA, KacalomMecs ABYX HOBBIX OTpacnielt
Hayku” Tanunedl NpeAnoXus, KaK MOXHO MpoBe-
PHTh, ABAACTCA MM CBET MIHOBEHHBIM HAH Xe OH
JABUXETCA C KOHEYHOM CKOpPOCThIO. CTOA HOYLIO Ha
BepIIKMHE XOJNMa, SKCIIepHMeHTAaTOp AOJKeH Hampa-
BUTb APKUH CBET B CTOPOHY YAa/leHHOro X0jiMa, Ha
KOTOPOM HaXOAMTCS €ro MOMOIUHMK, OXMAAIOWNH
CHI'Hala ¥ TOTOBBIH OTBETUTb AHAJOTMYHBLIM CHr-
HaiOM, KaK TOALKO YBUANT CBeT. IIpH OTCYTCTBHH
3aMeTHOM 3aflepXKKH MeXAy CHUrHaJlaMH MOXHO
3aKJI0YUTh, YTO “eCTH CBET He MTHOBEHEH, TO CKO-
POCTb €ro O4YeHb BbICOKA™.
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IIpaBaa, HA 3eMiie TPYAHO HAUTH XOJMBI, yAaJeH-
HBle JIPYF OT APYra Ha paccToAHNe, HeODXOAUMOE i
3roro onsiTa. B 70-e roast XVII Beka narckmii actpo-
HoM Osie Pémep Hamen cnocob MpousBecTH U3Mepe-
HUA, UCIIONb3yA MacmTabbl Beeld CONHEYHOM CUCTEMBL.
Hanpagnasa csoél Teneckon Ha IOnurep B ompefne-
NeHHOe BpeMs roAa, OH OOHapyXXun, YTO ero CaMbli
6nm3kuii cniyTHUK M0 B KaKOX-TO MOMEHT 3aMeZiAeT
CBO€ ABMXeHHe 1o opOure. PéMep pemwn, 4To 3TO
NPOMCXOJUT NOTOMY, yto IOMnuUTep U erc AyHHI B 3TOT
MOMEHT HaXOAATCA Aajbile 0T 3eMNH B CBET OT HUX
JAOXOAMT 3a Gornee WPOAOMKHTENbHOEe BpeMs. YuTs
BCE, UTO Ha TO BpeMs ObIJIO M3BECTHO O PACCTOSHUAX

E

CXEMA PEMEPA, M30BPAXAIOIIAS SATMEHUE IONUTEPOM (B) Ero
cnyTHUKA Ho (DC), HABTIOAAEMOE U3 PA3NIMYHBIX TOYEK 3EM-
HO OPEUTH (3EMJIA BPAILIAETCA BOKPYT COMHLA)
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MEeXJy NMaHeTaMy, OH Ha OCHOBaHWM CBOMX HaOmio-
AEHUM npHiues K BHIBOZY, YTO CBET pacrpoCTpaHA-
eTCs CO CKOPOCTHIO NOPAAKA 225 THICAY KMJIOMETPOB
B CEKYHZY.

ITo TeM BpeMeHaM HeBepOATHO cMenias uaes. 1 Ke-
nep, u Jlekapr ObI/IM yBepeHsl, 9TO CBET ABWKETCs ¢ Gec-
KOHe4Ho 607bmol cxopocTsio. OfHAKO yTBepkIeHHe
Pémepa s zaano CBoero NOATBEPKAEHNA TIOUTH NONIBEKA,
KOIZa aHTIMACKUi acTpoHoMm JkendMc Bpaaan oTkpbLn
ABJIEHMe, TONy4YHBlIEe Ha3BaHue abeppauyu 3Be3f-
Horo csera. HaGmiozas 3a TamMMoii JIpakoua, oH oGHa-
PyXui, 4To 3Ta 3Be3fia OyXHaeT, CMeNasACh X 10Ty
B IlepHOZ C CeHTAOPA MO MapT, a 3aTeM CHOBa BO3-
BPamlasach K cesepy. OTBEprays MHOrO BapUaHTOB, OH
HaKOHel Haien oObiAcHeHe 3TOMy GeHOMEHY: K TOMY
MOMEHTY, KOT/Ia CBET OT 3Be37bI ROCTHUTaeT ero, bpaiy,
Tejleckona, 3eMIist MEHAET CBOE MONOXKEHUe, ACTPOHOM
ROJKeH BecTH cebs ¢ TeNnecKonoM nofioGHO OXOTHHKY,
uenAueMycsa ¢ ynpexaeHuem B yTky. Ha ocHose naH-
HBIX, HOAYYeHHBIX Bpafy, yaanoch, onpesenuThb, 410
CBET JBHXKETCS CO CKOPOCTBIO 204,5 ThICAYH KHAOMET-
POB B CEKYHJIY.

B 1849 rony ¢panny3ckmii Bpay Apmad Vinmonur
JIyn ®u3o npoussen Gonee C0XKHbBIe M3MEPEHNA, BOC-
NOAL30BABIIKCH YCOBEPIIEHCTBOBAHHON nieel Faam-
nesi ¢ Murarompmy GoHapamu. Vi3 moma, Haxozsme-
rocsi B 3amagHoM npuropoge ITapika, oH HanpaBun
Jy4 CBeTa Ha 3epKano, yCTaHOBJICHHOe Ha BepIlHHe
MoumMapTpa 1 oTpaxaroliee TIpUIIeALIHii 1yy B o6par-
HOM HarnpasneHHH. Ha nyT ay4a ycTaHOBMIH OBICTPO
Bpamaromeecst 3ybuaroe kosneco, Ha KoTopoM Obino
720 aKKypaTHO BhIpe3aHHbIX 3y0ioB. CKOpPOCTb Bpa-
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DKCNEPMMEHT ®U30. CBET NPONYCKAETCA MEXAY 3YBLAMU
BBICTPO BPAIAIOWErOCS 3YBYATOTO KOJIECA M NORAETCS HA
3EPKANO (M), KOTOPOE BHOBb HATIPABNISET ETO YEPE3 KOJIECO

IeHUA CAeNaNH TaKOH, YTOOHI MoAaBaeMblit U OTpa-
’KeHHBIW CBET NONA/aNH B 3330P B OKPYIXKHOCTH Koneca
1 Ha oKynsape. P30 cBeT Kasajacs “cserdlieica TOY-
Ko# HanonoGue 3Be3fbl”. YckopeHHe WM 3aMendie-
HHe BpalleHUA Kojieca MPHUBOAMAHM GBI K TOMY, 4TO
KpyI7joe nATHO CBeTa Mcyesno. ITo anuHe myTH cBera
1 cKOpoCTH BpameHna Pu3o paccuuTan, 94To CKOPOCTh
CBeTa /I0/kHa ObITh paBHA 315,4 THICAYH KHJIOMETPOB
B CEKYHAY.

TprHanuars JeT CIycTa ero KOHKypeHT JleoH ®yko
YCOBEPIIEHCTBOBAJ IKCIIEPUMEHT, 3aMEHUB 3yOyaTKy
BPALIAIOMIMMCA 3€PKAIOM, YCTAHOB/IEHHBIM ITOZ Ompe-
JesleHHBIM y10M. ITOCKONBKY 3epKaio Bpalaercs, To

i

ps]
f —
£

/
s

OKCNEPUMEHT PYKO. CBET U3 UCTOYHMKA (S) OTPAXKAETCSH BPA-
WAIOHMMCS 3EPKANOM (R), 3ATEM NPOXONNT YEPE3 AUH3Y (L)
U MOTIAIAET HA BTOPOE 3EPKANO (M). K MOMEHTY BO3BPAILE-
HWS [IYYKA CBETA NEPBOE 3EPKAJIO ITOBOPAYMBAETCS, BHI3bIBAA

HEBOJIbLIOE OTKJIOHEHHE NYYKA
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NafalomMil ¥ OTPaXeHHBIN CBET HEeCKONbKO CMellja-
I0TCA Ha ero nosepxHocTH. K3MepuB 3T0 HeGonbimoe
CMelleHne, yAaJ10Ch PaCCYUTATh, YTO CBET IBHXKETCA CO
CKOPOCTBIO 297,7 KM/C.

Toxoxe, 49ro MaiiKkeJbCOH BCe 3TO M3Yy4YHA
B BoeHHO-MOpCKO# akazeMun AHHAIOAHUCA, Iae OH
okazanca B 1869 roay, MpoAenaB BecbMa CJIOKHBIH
myTb. OH OBl CTapIEMM CbIHOM MOJbCKUX HMMHIPaH-
TOB, KOTOpbI€ CHavana ocenu B Kanudopuum, rae ero
OTell OTKPLUI MaHY(aKTYPHYIO JIaBKY B larepe 30710T0-
uckaTeneil. 3areM “cepebpAHas JMXOpamka” yBaAeKkna
ux B Hesany. TaM, 3aKOHYMB CPeZHIOI0 MIKOJY, AJNb-
Gepr pemmn mocTymaTh B BoeHHO-MOpCKyio akazge-
mMu0. He nonyyus noMomy B MOCTYNAEHUH OT KOH-
rpeccMeHa CBOEro HITaTa, OH OTTMPABHICA M0e310M
B BanmnrToH u yrosopun npesugieita CIJA Vaucca
I'panra BMemaTbcs. B 1874 rogy Maiikenabcon yxe
TUIBIN KYpCAHTOM Ha 60PTY aMepHKaHCKOrO BOEHHOTO
Kopabaa “Bopuectep”, a BCKOpe npemnofiaBan PU3HKy
¥ xuMui0 B AHHanonuce. IMeHHO TaM OH BCTpeTHN
Mapraper XeMmuHys#, iieMaHHMIy oduuepa, KOTo-
pBIii Obln HayaNnbHHKOM Kadenpbl (U3HKH, W LOYb
MarsaTa ¢ Yoan-crpur. OHH NOXEHUNCh B 1877 rofy,
a rof CNyCTA, IIOJY4YMB OT TeCTA ABE THICAYM JoNNa-
poB, MaiiKeJIbCOH CTaJi FOTOBUTHCS K CBOEMY IePBOMY
60BbIIOMY 3KCIEPYMEHTY.

B omnbite ®yko 1o U3MepeHUIO CKOPOCTH CBeTa
OTKJIOHEHME NMyyka Ha BpallajoleMcs 3epKale CocTa-
BUJIO MEHee OJHOTO MHIIMMETpa, T.6. PacCTOsAHUe,
KOTOpOe BBUIO OYeHb TPYAHO M3MepHTh. Mailikenscon
3HaJ, 4YTO eCJIM MyThb CBETOBOIQ MyuYKa MHOTOKPATHO
yanuHuTh (Y Pyko ceeT npoberasn Bcero ZBagiaTh MeT-
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POB), TO BpeMsl €T0 paclpoCTpPaHeHHs ToXe BO3pac-

T. OTpaKeHHbIi Ny4OK JAOCTHTHET 3epKaja No3kHee,
OTKNOHEHHUE CTaHeT Honblle, H CKOPOCTb CBETa MOXHO
OyaeT U3MepUTh ¢ 6OJbILeH TOYHOCTBIO.

OH HavaJ C TOTO, YTO YCTaHOBMJI ZBa 3epKaja —
O/(HO BpaM{aloleecs H OAHO CTAHOHAPHOE, pa3Hecs
MX Ha 600 MeTpOB IO cesepHOi HabGepexxHOM Kam-
nyca. UtoObl TOYHO M3MEPHTb PACCTOAHHE MEXAy
3epKanaMH, OH MCNOAb30BaA PYAETKy, TPajyHpo-
BaHHYIO 110 3TaNOHY ApAa. [IPOTARYB NeHTy pyAeTku
BAOJb MHPCA X BHIPOBHAB ee CBHHIOBBIMM THPAMH,
a takxke 00eCmeyHB ee PaBHOMEPHOe HATmXEHHe,
OH Cenal HECKONMLKO 3aMepoB. BBeAd MONpaBKu
Ha TemsIoBOe paculdpeHHe M CxaTve, MaikeabCOH
OMpeZeNn, 9T paccTOAHMe MeXAy 3epKajaMM
paBHO 605,4 MeTpa.

Takasi TOYHOCTb Hy)kHa Obuna Besze. Jlna onpene-
JIHHA TI0JIOKEHUA CTAllMOHAPHOTO 3epKana, KoTopoe
AOMKHO OBUIO OTPAKaThb CBETOBOM Jiyd HAa ANMHHOI
ero TPaeKTOpPUW, OH B35/ TEJNIeCKON U reoNe3u4ecKuii
npubop, W3BeCTHBIH Kak Teofonur. Jina onpexene-
HHA CKOPOCTH BPAalAIomerocs 3epkana OH HCNOAb30-
BaJl 3/IeKTPUYECKUHA KaMepTOH, KOTOPHIH TWATEIbHO
HacTpoun No stanoHy. Hebonkioe cranbHOE 3€pKajio
KPENuIoch K OHOMY M3 JIEMEHTOB BHJIKM KaMepTOHa.
OHO J0/XHO GBIO OTPAXKATh BpAMIAIOMEeCH YCTPOMC-
TBO. Koraa wacrora Bubpauuu coBnaiana co CKoOpo-
CTbIO BpaLleHus, crpobockonuyeckoe HM3obpaxeHve
3aMHpano.

Hcnonb3ys naposyio BO3AYXOAYBKY I Bpalle-
HHUA 3epKaja CO CKOpOCTLIO 256 060pOTOB B CEKYHIY
W HanpaBMB JYepe3 JIMH3Y COIHEYHBIHA CBET, OH Ofpere-
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MU, 9TO, NPOKASA BeCh NYTh, CONHEYHbIA JIy9 OTKJIO-
HUJICA HA 133 MIWITMMETPa, T.€. “IIONTH B 200 pa360blile,
yeM yaanock usmeputh Pyko”. Tlocne onpexeneHHbIX
BBIYUCREHNH yAanock OOGHAPYXHTb, YTO CKOPOCTb
CBETa PaBHA 299 940 KM/C, T.e. HECKONIbKO BhIIlle, YeM
NIPUHATAA CErOAHS CKOPOCThb CBETa B 299 792,8 KM/C.
(YueHble HaCTONBKO yBeDeHb! B MPABUILHOCTH CBOMX
PACYETOB, UTO HbIHE U3MEPSAIOT AJIMHY MeTpa, BCTOJb-
3y CKOpOCTh CBETa, a He Ha0GOPOT.)

“TIoxoxe, 4TO Hay4yHOe COOOLIECTBO AMepHKH
CKOPO YKPaCHT CBOMM NPHCYTCTBHEM HOBBIA BRIZAIO-
LMIACA YYeHbIR”, — NHcaa rasera “Huio-Fopk raitmc”,
TIpeACKasbiBas, 4TO CKOPOCTh cBeTa GyAeT M3MepeHa “c
TaKOH e TOUYHOCThIO, C KAKOH HM3MepAeTca CKOpOCTh
06BIKHOBEHHOTO apPTUIIEPUIACKOTO CHapAzaa”.

IToxa MaiikenbCOH 3aABAAN o cebe ¢ nomouibo cobe-
TBEHHOTO CBETOBOTO CNIMAOMETPA, Y4eHbIe MOCHHTANM,
YTO OKOHYATeNbHO PElIUNU BOMPOC O TOM, ABAAETCH
NY CBET MOTOKOM YacTull wiM BoJH. HuloTOHY cBer
NpeACTaBAANCH B BUAe “IIIOOYIAPHBIX Ten”, C MOMO-
HBIO KOTOPBIX OH XOTeN 0OBACHUTS iaxe pedpaKkuMIio.
Bxoma B mpusMy, a 3aTeM BHOBbL PacIpOCTPaHAAChH
B BO3/IyXe, YaCTHLIbI Pa3HOTO IBeTa OyAYT NMO-pa3sHOMY
BpaILaThCA, KaK “TEHHUCHBIA MAY NOCTIe 3aKPy4eHHOM
NOZA4H PaKeTKON” .

TpyaHee 6110 pa306paThCs C ABNEHMEM, TIONYYHB-
1M HasBaHHWe Konel HbioTOHA, — MATHA, COCTOALIECTO
U3 CBET/IbIX ¥ TEMHBIX KOJIeIl, KOTODbIe BOSHHKAIOT MTpU
HPIKUMaHKM APYT K APYTY Clierka M30rHyTO! BbINYKAOH
JUH3B M MIOCKONAPAIAeABHON INACTHUHBL. IIBITaACH
XOTb KaK-TO OOBACHUTH 3TO ABneHHe, HBI0TOH cuuran,
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4TO I[BETA ONpefeNsioTcd YacTHHAMH CBETa, fperepme-
BAIOIMMH “JIETKOE OTPaKeHHe 1 TPAHCMHUCCHIO”.

Zlo 1801 rofa HUKTO HE MOT MPeANTOXKUTE JysIuei
Teopud, noka Tomac YOHT (B cBOEM 3HAMEHUTOM 3KC-
TiepUMeHTe C NBYMS OTBEPCTHAMM) He II0Ka3an, Kak
JiBa HAJIOXKEHHBIX OZMH HA APYrOM Iy4Ka cBera UHTep-
dbepupytor, o6pasyda onMHAKOBbIE HHTEP(EPEHIIVOH-
Hble KapTUHKH. IOHT nocyuTasn, YTo 3TOT GaKkT MOXKHO
06BACHUTDL TONLKO BONHOBOW NMPHpOZAOH cBeTa. Bonee
CBET/IBIE TTONIOCE! 06PA3YIOTCA TaM, The HaslararoTcs Asa
MaKCHMyMa BOJIHBI, @ TEMHBIE — TaM, I7le MaKCUMyMbi
He cosnagaior. ITocie pgia APYTHX HOATBEPAUBIIMX
3T (QaKThl FIKCIIEPUMEHTOB BONHOBAs Teopua obpena
He3pb1eMocTh. Jles1o 6b110 32 MaNLIM: IOHATD, OTKYAA
GepyTCA 3TH BOJHBIL.

V1 Torza BO3SHUKIIO NpEANONiOXEeHWe O HaNu4uu
elle OAHOM Hey/JIOBMMOCTH, MNOAydMBIleid Ha3BaHue
“CBETOHOCHBIN 3GHp” 1 npeacTaBasAomel coboH HeqTo
HeonucyeMoe, HO 3anosHstomee co6oi Bce, Aaxe npo-
CTPaHCTBO MEXAY aToMaMH. ByAy4uu mourty mycTOTOM,
TaMHCTBEHHBbIT 3GHp, KaK nonaram, coobman ceery
BHOpaUMH ¥ COOCOGCTBOBAA €0 PaCIpOCTPAHEHHIO.

KAPTHHKA MHTEPO®EPEHUIMY, NONYYEHHAS ToMACOM IOHTOM
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Ecnn paccMarpusarb adup 6onee dyHpaMeHTansHO,
TO B HEM YCMaTPUBAIOCH CBOErO POZia JNEKapCTBO OT
HOYHOTO KOIIMapa, OXWAABIIETO CTpaHHMKA BO Bce-
JIEHHO. JIBHrasch B KOCMHYeCKOM HPOCTPAHCTBE, MBI
He MOJXXET ONIPeAeNUTh CBOE MTOIOXKEHHe UIH CKOPOCTh
ABHXEHUA TI0 OTHOLIEHMIO K COCEAHMM 3Be3faM, Hoc-
KOJIbKY 3Be3/IbI TOXe HaxoaaTcs B ABWKenny. OfHako,
ecny MBI BBOAMM 3dup, Bcé MOXKHO H3MEPKTH IO OTHO-
HIEHUIO K HEMY.

B 1880 rony, nocne npexpacHOro 3KCNEPUMEHTa B AH-
Hamonuce, MaiikeibCOH AONYYH TOAMYHBINA OTNYCK HA
dnore ana yuye6s! B EBpone. OTNPaBHUBIIKCH C CEMbel
B ITapymx, rae MaprapeT Korga-To OKOHYMWIA WIKONY,
OH MOZAeNUNCA C GPAHIY3CKUMHM YIEHIMY CBOMMY Ia-
HaMHU 110 U3MEPEHHIO CKODOCTH ABHXKEHHA 3€MJIH OTHO-
curenpHO 3dupa. Eciiv oH n1pas, roBOpHA MaiiKenbCoH,
TO JIy4 CBET4, NMOCNaHHLIN B HANpaBleHHU ABUXEHUA
3emau Bokpyr ConHua, 6yzer 3aMeiAThCa SPHPHBIM
BeTPOM. JI0Ka3aB 3T0, JIErKO U3MEPHTh CKOPOCTh CBeTa,
ABUXKYILETOCA MapajielbHO ¢ HAlpaBieHVEM ABUKe-
HUA 3eMJIH Y TIPOTHBONONOKHOIO €My, a IIOTOM CpaB-
HUTb pe3ynbTaTel. HO TYT BO3HMKaNa mpobneMa. YTobnl
3apUKCHPOBaTh OTKIOHEHHe CBETA, KaXABIH My4oK
ARoKeH Obl1 OTPAXKaThCA 3ePKAIOM, KaK B 3KCIEPH-
MeHTe, MPOBeAeHHOM B AHuanonuce. Jliobas pasHuia
B CKOPOCTH JABHM)XEHHSA Ny4YKa B OAHY CTOpOHY Oyner
KOMIEHCHPOBATLCA NPU ABMIKEHHHU Hy4Ka B 0OPaTHYIO
CTOPOHY NocjIe oTpaxenus. (Ha 1naBaHue 0o Te4eHuro
PeKH, a 3aTeM NPOTHB TeYeHUA YHAET CTONBKO e Bpe-
MEHH, CKOMbKO H Ha IUIaBaHue TNMPOTHB Te4eHUs PeKH,
a MOTOM 110 TeYeHHIO.)
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Ho 4T0, ecny ABa MCTOYHHKA CBETa NMOCTaBUThL
NOZ MPAMBIM YITIOM ZPYT K APYFY — OAMH B Hampas-
JieHHy OpbuTHI 3eMJIM, a BTOPO — CTPOroc nepreH-
IukynapHo? Temepb, Kak BhIpaswica MaiikenbcoH,
“onuH MIOBeL OyZleT NPeosI0IeBaTh PeKy BBEPX M BHU3
N0 TeYeHHWIO, a APYro# NpOIUILIBET TO Xe paccTof-
HHE CHayasa K MPOTHUBONONOXHOMY bepery, a moToM
Hazax”. Bropoil mioBen OyZeT Bceraa MOKa3LIBAThH
ayyiiee BPeMS, “ecaiu mONbLKO 8 peke ecmo meyenue”,
a B CJIy4ae CO CBETOM — €CHM CyllecTByeT 3QUpHBIH
BeTep.

Tlepeexar B TOM Xxe rozy B bepnun, MaiikenbcoH
npuctynun K cbopke cBoeil ycTaHOBKW. CrrenaHHasi
BpyuHYIO ONTHKA Obisa AOPOTOM, HO C TOMOMNIBIO KOJI-
7Ier HA POJMHE eMy YAANOCh NOMYYUTh TPaHT OT AJek-
canzepa Benna.

B ero skcnepuMeHTe cBeT 0T GOHapA A0JKeH ObL
HANpAaBNATECA HAa YACTUYHO NOKPHITOE aManbramMoi
3epKaio, KOTOpOe pacIieltiT Ny4oK Ha ABa “KapaH-
Aapia” CBeTa, HApasJeHHBIX MOA NPAMBIM YIJIOM ADYT
K Apyry. Ipoiias vepe3 TmatensHo obpaborannsie
JIATYHHbIe KPOHIITEHHBI JJTMHON ONMH METP Ka)KABIH,
OHH OTPa3sTCca OT 3€PKal U BMeCTe BEPHYTLCA Ha3zajl.
Ecnu CKOpPOCTb Iy4KOB OyAeT OTAMYATBCA, TO OHH
pazoiifyrca no gase ¥ MaKCUMyMBbI MX BOJIH He COB-
nagyT.

B pesynerate monyuurca 3dexr uHTepdepeH-
11K HanoxoGue TOro, KOTOphIH 6bin onvcad TomMacoM
OnroM: yepesa TeMHbIX ¥ CBET/IbIX 0J10C. Ecymm nosep-
HYTb YCTAaHOBKY Ha IeBAHOCTO I'PaZ(yCcOB N0 OTHOMEHHUIO
K “2¢upHOMN peke”, TO NOJOCkI HOXBAHYTCA. YUNTHIBas
CKOPOCTb ABMIKeHMs 3eMJM IO OTHONIEHHIO K 3Qupy,
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a Taxke AJIMHY BONHbLI, MailkenbCOH MpeAcKasbisai,
4TO CMellleHue OyfeT PaBHO OZHOM AECATONH MIMPHHBI
MHTepePeHITHONHOH ITONOCHL, IPUYEM OH ObiN yBepeH,
YTO 3TO PacCTOAHHME CMOXET U3MepHTb Ge3 Tpyaa.

TIpu TakOM TOHKOM JKcrepuMeHTe mMobas BUOpa-
IJAS MOIZIa CMECTUTD JIyY M MCKa3UTb Pe3yNIbTaThL

(“Ilpubop ObIN TakKVM TOYHBIM, — HNHCal OH
no3AHee, — 4TO €CJAM WIaraTb MO TPOTyapy Ha pac-
CTOSSHUM 100 MeTpOB OT 0BCepBaTOPHH, TO HHTEp-
depeHOHHas KapTHHKA COBEPIIEHHO Mcue3HeT!”)
Yro6bl MHTepdEpOMeTp He MCMBITHIBAN KoseGaHMid,
MaiikenbCOH 3aKpenun ero Ha KaMeHHOM Npuyane, a
4yTOOb! JIATYHHBIE KPOHIITEHHBI He PaCIIUPATUACE U He
COKpAWANUCE OT Pa3HULLI TEMNepaTyp, OH 3aUMTHI
ux 6yMaxXHeIMH KOpoOGaMH M Zaxe XOTesl BCIO yCTa-
HOBKY 3aChINaTh TAIOMWKM JibAOM. OIHaKO U 3TH Tpe-
IOCTOPOKHOCTH He IIOMOIJIM. JOHOCHBIIMICA IIYM
BepanHa He JaBajl MPOBOAWTb H3MepeHHA 20 MONY-
HOYH.

B nouckax 6osee CITOKOHOTO MeCTa OH nepemec-
tancs B IIoTcAaM M ycTaHOBMN cBOe 0OOpyAoBaHue
B noxgane Acrpodusmnyeckoit obceppatopuu. IToHa-
qajly eMy Ka3anoch, 4To, NepeopreHTHpya npubop, oK
NONMyYaeT CYLIeCTBEHHbIH CABUT B MHTepdepeHLHOH-
HOW KapTUHKe, HO TIOTOM OH OOHapyXuJ, YTO BHHOM
BCEMY — He4aAHHbIN M3ru6 JaTYHHBIX KPOHIUTEHHOB.
OH nepeZienas MOBOPOTHLIA MeXaHM3M, 06eCreyuBalo-
WUHA GOMBINYIO NIETKOCThL ABMKEHMA, U TIOBTOPHA 3KC-
NepYMeEHT.

JleHp 3a ZHeM OH NMOBTOPAN W3MepeHMd, Mo-pas-
HOMY pa3BOpauMBas MHTepdepoMeTp, moka He ybe-
AWICA, YTO CMellieHHe MHTep)epeHUMOHHBIX IHHWH
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TIEPBEI MHTEPSEPOMETP MANKENBCOHA —
BMA CBEPXY Y CEOKY

He TpeBbINIaeT OAHOM COTON MX LIMPHHBI, KOTOPOE OH
13-33 Majioit eTo BeMMYMHBI OTHEC K 3KCIIepUMEeHTalb-
Ho#t ommbKe. BbUIo yixe Havano anpens, KOria Harnpas-
NeHue MBWKeHUA 3eMiu ¥ Bcell ConHedHOH CUCTEMBL
COBMAzano, MO3TOMY CKOPOCTh 3eMju MO OTHOIIe-
HUIO K 3QUPY AOIKHA ObITh MAKCHMaiAbHOH, OfHAKO
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CKONbKO-HUOYAL 3aMeTHOro 3Qdexra He Habmoza-
nock. B 1881 ropy B mucbMe cBoeMy cnoHcopy Bemny
OH c000IIA O IONyYeHUN OTPHIATENLHOTO Pe3y/IbTaTa.
MaijikenbCOH NOACHSJI, YTO 3TO MOXHO PaCCMATPUBATh
Kak IOATBepkKAeH1Ee OTCYTcTBUA 3dupa. OaHako 3¢up
nomxes GpU1 ObITH! HeKOTOpBIE y4eHble NoNarajiy, 4to
IIPOCTO CaM SKCTIePUMEHT HeyAa4yHO oCTaBieH. Moxer
6T 3¢up, ABUraAch BOKpyr CoNHILa, 3aMeyIsil CBOe
ApvKeHve BO/MM3M 3eMaM. B camoM neHTpe yparaHa
HuKOrAa He ObiBaer Berpa. Ho uro OBl TaM HHM rOBO-
punock, a MaikenbCOH He COMHEBAJICA B CBOMX BBIBO-
nax. Iosgnee Benn Hanumet: “S ObLT 0YEHDb BRICOKOTO
MHEHHsA O ero CnocoBHOCTAX, HO, AyMAlo, YTO B OH
0 CBOHX — TOXe".

YV MaiikeibCcOHa OCTaBaaach Hajexna, YTo 3amene-
HUe 3¢upa Oyzer HeNMONHEIM K 1O “3BE3[HOMY 3aHa-
Becy” MOXHO OyZeT CyUTh O ABHXKeHUH 3eMin. Takas
BEPOATHOCTD y)Ke BRICKa3biBanack B Hayane XIX peka
pannysckum yueHbiM Pparcya Aparo, KOTOpbIi
TMBITAJICA K3MEPHUTL CKOPOCTh 3Be3IHOTO CBeTa, JOCTH-
ramwmiero 3eMiau. Aparo NpeanojoXun — K BecbMa
ONpPasAaHHO, — YTO CKOPOCTb OYAET MeHAThCA B 3aBU-
CUMOCTH OT TOro, mpuOIMXaeTca K HaM WIH yaais-
eTCcA OT HaC MCTOUHUK CBeTa. Ha koHue Teneckona oH
YCTAHOBHUI NPH3MY, I1071aras, 4To iy4u ¢ 601b1ed cko-
pocTsI0 ByAYT OTKIOHSTHCA Ha MEHBLUMA YroJ, 4eM
Jy4H C MeHbIIei cKopocThio. OH BT OYeHb YAMBIEH —
B Mo00e BpeMs roja yroil OTKJIOHEHMf OKa3bIBaJICA
OZFHVM H TeM Xe.

Aparo 3axkmouuil, YTO HAlM TI1a3a 3aMevaloT
W3MEHEHUs TONLKO B OYEHbL Y3KOM AMANA30He CKO-
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pocTeit K UTO NyYH BHE 3TOrO AHaNa30Ha OCTAIOTCA
HesuauMbiMd. OpHako ero Komnmera OriocteH JKaH
Openens BHIABHHYN Apyroe o6bAcHeHHMe: MOCKOJbKY
a¢up OecnpenaTCTBEHHO IPOXOAUT Yepe3 MONeKynap-
Hhle TPelWHbl MaTepuH, HeGOMbIIOE ero KONHYECTBO
MPUKIUIO K IIpU3Me Aparo. OTo M CBOAMT Ha HeT TOT
addexT, KOTOpBIi bITaNCca 00HapyXUTh Aparo. Korza
3emndA ABMXETCA IO HAMpaBJIEHHIO K 3Be3Zie, ee CBeT
AEMCTBUTENbHO OyJeT JOCTUraTh NMPU3MBI ¢ GoJbInei
CKOPOCTBIO, HO 3aTeM OH OyZAer 3aMefIATbCA Ha aHa-
JIOTHYHYIO BEHYMHY 3QHPOM, HAXONAIMUMCA BHYTPH
crexna. Ceid pe3ynsTar CIpaBejUIuB, 110 YTBEPXKAEHHIO
Openens, ang moGoi NPO3PavHON CpeAbl ¥ 3aBUCHT OT
K03 duIMeHTa IpesIoMIEHHS, ¢ IOMOIIBIO KOTOPOro
omnpefensercsa, HaCKONBKO 3aMeVIAeTcsaA M MCKPHUBJA-
erca ny4. [TosTomy s3¢upHoe 3amerienne Oyner 6onee
3aMeTHO B BOJIe Y COBEPINEHHO HECYLIeCTBEHHO B BO3-
Ryxe. '

B 1882 roay, nocne TBOPYECKOro OTHycKa, Mpose-
ZenHoro B Espone, MajikenbcoH coBceM ymes ¢ GproT-
CKO#t ciyxbbl U cran mpenoAasateneM KedcoBckoit
HUIKOJIBI NPHKJIAZHBIX HayK B KIKBIIeHAe, KOTOpas B TOT
MOMEHT TOJIbKO OTKphUIach. B mepBblii FOA CBOEro
NpeGbIBaHNA TaM €My YAaJOCh M3MEpHTh CKOPOCTb
cBeTa B BakyyMe (KOTOpas OKa3alach PaBHOH TOYTH
299 852 kM/C). 3aTeM C YENOBEKOM, C KOTOPHIM OH
NO3HAaKOMHJICA B II0e37e Ha NyTH B MOHpeasb, OH CTan
3aHOBO OBAYMBIBATH IKCIIEPUMEHT € 3QUPOM.

Dasapn Mopnu, XUMHK M3 6u3nexamiero 3amnaj-
HOTO pe3epBHOro YHUBEPCUTeTa, ObL1 B HAyKe TAKUM JKe
IeneTUAbHLIM, Kak ¥ MaikenncoH. O6a cpa3sy Aoro-
BOPWJIMCE, YTO OECCMBICTIEHHO IOBTOPSATE MOMBITKY
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¢ ompezeneHHeM abCOMIOTHOTO JABHXEHMs 3eMau, He
NpOBEpHB NpefiBapHTENLHO runoTesy OpeHens o ToM,
910 3Be3ZIHBI (POH B NPOCTPAaHCTBE (PUKCHPOBAH,
H 3aMeUIAIOTCA TOJILKO HeGobnine KoudecTsa adupa,
nonajaomue B NpO3payHbie Tena, npudeM 3pdekT
3TOT HACTOARKO €1a60 BHIPAXKEH, YTO UM MOXHO npe-
HeOpeyb. YCOBepLICHCTBOB3B 3KCIIEPHMEHT, MNpOBe-
AeHHbIH DU30, OHUM TPUCTYIMIMA K MPOKAYMBAHMIO
BOZBI N0 KOJIbLEBO# TPyGe ¥, pa3fie/IMB OAMH U TOT Xe
JIy4, HaNPaBWJIK OHY ero HOJIOBHHY IT0 Te4YeHHIO BOAI,
a Ipyryio — NpoTHB TedeHus. B pesyarrare UM yaanoch
06GHAPYXMTb, YTO BOAA AeHCTBUTENHHO He3HAYUTENLHO
yCKOpsieT WIH 3aMelifeT PacnpocTpaHeHWe CBETa.
(Heo6X0AMMO OTMETHTB, YTO TO, YTO OHH MOCYWTANIH
NOATBEPXAEHHEM I'HNoTe3bl 06 3GUPHOM 3aMeAIeHNH,
Tenepb OOBACHAETCA ¢ MOMONIBIO CrELUANLHON Teo-
PYM OTHOCHUTEJILHOCTH.)

Cnyuunoch Tak, YTO KaK pas NOCpefy 3TOrO 3KC-
nepumeHTra MaiikenbcoH 3arean pa3sof. IlpwuwHbl
HesACHbI, HO 3TOT GpaK HUKOIAA He 6bU1 KpenkuM. Yye-
HBIA CYMTajd, YTO JKeHa CAMIIKOM MHOIO T'OBOPHJA
U CTapasach BceMM CHIaMY TPUBTIedh K ceGe BHUMaHMe
no6oit komnanuu. Eif 6p1710 ckyyHo B KnusneHze, oHa
ycTana OTTOro, YT0 MyX NOCTOAHHO NPUXOAMN AOMOM
MO3ZHO, NIponazas Bce BpeMst B 1a00paTOpuy WiH eule
rae. OHa XxanoBanachb, YT0 eMy HHYero He CTOUT UCTpa-
TUTh X034/ CTBeHHbIE ACHBI'M HA HAYYHYIO anmaparypy.
Y xorna Maiikenncon otnpaeuncs B Heio-Mopk mone-
4uThCA (pa3BoauTheA), Mopau 6bU1 yBepeH, 4TO OH
yKe HUKOI'ZIa He BepHeTCA K Hay4Hoit pabore.

Onnaxo Mopnu, noxoxke, BhiAaBaJ XKelaeMoe 3a
meiicteuTenbHoe (MarkikenbCcoH 6osblle, YEM KTO-
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Perynupyesoe
3epKano

TMocepeSpennan CTeKRAHKAS

DKCNEPUMEHT MAAKENBCOHA-MOPAN. HA HHHEN CXEME
TIOKA3AHO, KAK ITPOXOAWNINA ABA CBETOBBIX NYYKA, [TYTh KOTO-
PLIX BbiJl YBEJIMYEH OTPAXXEHUEM OT IDECTHAANATH 3EPKAN
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nubo, gepxan ero 8 yepHoM Tene). He npouwno # AByX
MecsleB, Kak MalikelbCcOH cHOBa Okt B 1abopaTopuy,
roTOBbIil BO30OHOBUTH SKCIIepuMeHTSI. Ho TyT ero noc-
THIIa o4epeaHas Heynada. B 1886 rony noxap paspy-
wun Kesicoeckyio mixony, 1 MaiiKeJbCOHY NpUILAOCEH
BCE, YTO MOMA/UJ OFOHb, IepeBe3TH B 3anafHbIi yHH-
sepcuTeT. Ho npuiuen zieHs, XOraa 3TH BOe pellniiy,
4YTO OHH IOTOBbI, KaK BhIpa3uica Mopny, “yxe Hako-
Hell BMACHUTD, PACTIDOCTPaHAETCA JIM CBET BO BCE CTO-
POHBI C OAMHAKOBOM CKOPOCThIO". Kak 1 MaiikesbCoH,
OH 6b121 yBepeH — OTBeT GYAIeT OTPHIIATENLHEIM.

B 3T0M 3KCIepHMeHTe OBM NPEANPHHANY A0NOHHU-
TeNbHbie Meph!, YT00bI OIHOCTBIO AeMNIpHPOBaTh BCe
KoneGanus nurepdepomerpa. YcTaHOBKA Oblna CMOH-
THPOBAaHA Ha I7biGe MecYaHUKa CO CTOPOHOI NOPAAKa
MONYTOpa METPOB U TOJMIMHON 35 CAaHTUMETPOB. DTO
COOpYXeHHe TIaBaj0 Ha AEPeBAHHOHW KOHCTPYKIUH
B dopme GyOnuka B mOAZiOHe, 3ATMTOM pryThHIO. [0
YIJIaM YCTAaHOBMJIM YeTHIpe METAJUIMYeCKHX 3epkana,
KOTOpbie AODKHBI ObLTH MHOTOKPATHO OTPaXkaTh CBET,
HAYIIMiA OT 1Iamnbl ApraHa. B pesyabsTare noayyanoch,
YTO CBeT, WeAIINH 10 HaNPAaBJIEHHUIO ABKKeHUA 3eMIR
Y NepOeHAVKYAAPHO eMy, IpeojoJieBan paccTosHue
B 10,9 MeTpa. OT BO3ZEHCTBHSA BO3ZlyXa ONMTHYECKHe
Aetany GbIIM 3aIMINEHb] epeBAHABLIM kopoboM. Tia-
TEILHO W3MEPHB M YCTAHOBHMB HEOOXOAMMOE PaccTos-
HHe MeXJy 3epkajJaMi — KaiMOpOBKa BBIMOAHANAACH
CTONb TOYHO, YTO NoTpeboBanack pe3sba B 100 060-
POTOB Ha OAMH AIOHM, — OHH IPHCTYDINAY K SKCNepH-
MEHTY.

Ot ycuust pyku uateppepoMeTp Havas MeIeHHO
BpAUlaTLCA, COBEpImAA mwecTb 060poToB B MUHYTY. Bo-
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KpyT Hero xofiun MaiikenncoH. Crapasch Be KacaTbCs
YCTaHOBKH, OH NEpUOAMYECKH CMOTpeN B OKy/IsAp Ha
KoAbIa uHTepdepeHunu, coobuias Mopnwu, korxa npu-
6op npoxozmn 1/16 Kpyra, pa3MedeHHOTO KaK Kap-
TynIKa. OHU IPOBOZMIN M3MEPEHHA Mex Ty 8 1 12 MIoJid
B MIOJIZIEHb U Be4epoM U He 0OHAPYXMIY HUKAKOWK pa3-
Hulpl. [Tomyganocs, yro 06a mnoBLa BO3BPAlNATACh
B OZIHO U TO e BpeMSl.

Torpa OHY 3aZiyMany NPOBOAUTL U3MEpEeHws B pa3-
Hoe BpeMA rofia, 4ToObl MOHATH, BIUAET JIA HA M3Me-
penus opbuTanbHOE ABWXEHWE 3eM/M, HO HM YXe
Ka3aJioch, YTO B 3TOM HeT ocoboro cMbicna. BepostHo,
Ppenens ommbea: mnaHera 3axsaThiBaza ¢ coboK
CTONBKO 3¢Hpa, YT0 HH O KakoM 3¢ekTe n peun He
MOI/IO GBITh. JUI H3MepeHHs aGCOMOTHOrO ABHKEHHA
3emnu nortpeGoBanoch 6bl NMpoBeeHHe H3MepeHHH
BLICOKO Hajl 3eMiIeit, BO3MOXHO, AaXe B OKON03eMHOM
NIPOCTPAHCTBE.

Mopnu ¥ jpyroit ero konnera, Jleitron Knapenc
Munnep, IPOROIDKANY NCKAThL 3PUP, HCTIONB3YS UHTEP-
depoMeTphl ¢ GONMBIIUMH NYTAMH CBETOBOTO IIyvKa.
Munnep maxke yTBepxzan, 4To IPH NPOBeAEHUM IKC-
NiepHMMeHTa Ha rope BUJIBCOH eMy yAanoch 06GHApYXHTb
HEKOe JIETKOe BeIecTBO, HO, CKOpee BCero, ero obma-
HY/IM TemIieparypheie KoneGanui. B 1936 romy Maii-
KebCOH CBOWMM BKCTIEPUMEHTAMH B I'Opax JIMIIL TIOA-
TBEPAUI MONy4eHHbIe PaHee Pe3y/IbTaThL.

Koxeuno, MaiikenscoHy xorenoch uHoro. Ho Tyt
OH TIOBTODHO JKEHWJCS, 3aBeJl BTOPYIO CeMbIO H CTan
HoOeneBCKUM naypeaToM. HecMOTpS HH Ha 4YTO, OH
He OTKasbBajiCA OT CBoell uien: 3dup, yrBepxian
OH, — “OfHO M3 BeIMYAMDINX 000OIEHHH COBpeMeH-
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HO#1 HAayKH, PO KOTOpOe Ml MOXeM CKa3aTh BCe, ITO
YTORHO, HO TOJILKO He TO, 9TO OHO NIOXKHO, faXe eCu
9TO ¥ TaK™.

OH yMep B I93I TOAy, BCETO Yepe3 HEeCKONLKO
MeCsALEeB OCIe TOr0, KaK BCTPETUICA ¢ DIHIITEAHOM,
CeNHaNbHaA TEeOPHA OTHOCHTENBHOCTH KOTOPOTO
0o0BACHANA HMCTMHHOE BeMMYME MPEKPacCHOro 3KcIe-
pHMeEHTa, NOCTaBleHHOro MakikenbcoHOM U Mopnw;
BONPEKH CBOMM OXHMZAHHAM OHHM Z0KAa3ajH, YTO HH
B NPOCTPAHCTBE, HA BO BPEeMEHH HeT HUKaKoi QuKcu-
POBaHHO# pernepHOi TOUKH, N0 OTHOILIEHHIO K KOTOPOi
MOXXHO TIPOBOJMTH H3MepeHHe UCTUHHOTO ABWKEHMs.
IIpu apvxeHHH BO BeesleHHOM HalllM MepHLIe MAJIOYKH
OYAyT TO YANMHATHCA, TO YKOPAYMBATbCA, 2 HAIIH Yachl
OYAYT TO YCKOpATh, TO 3aMeUIATh CBOH X0, YTOOHI
CYWeCTBYIOMUH 3TajIOH OCTAaBaICA HeH3MeHHEIM.
Y 370T 3TaNI0H — He 3¢Hup, a CKOPOCTH CBeTa.



I'nasa 9

WBaH I1aBsoB
Kax usmepums neuamepumoe

UEBAH [TABNIOB

IIpuxoauTcs ¢ GONBIO TPH3HATh, YTO JyulIee AOMAIIHEE KHBOTHOE
HeNioBeKa — cobaka — Kax pas (naronaps CBOEMy BLICOKOMY yM-
CTBEHHOMY PA3BUTHIO Yaille BCEFO CTAHOBHTCA XKepreoil Gpusnono-
THYECKOTO SKCIEPHUMEHTA.

Visau ITABnOB. Busucexyus

cnu nocnywarts Visana ITerposuya Ilaenosa,
TO MOXET TI0Ka3aTbCsl, YTO BCE 3TH XUBOT-
Hble — f06poBONMbLILI, npuHecmue cebs B
KepTBy HayKe, KOTOpasd czenana IlaBioBa
3HaMeHUThIM. Jlaga, Jlynika, Xyuka — BOT oObluHbIE
cobaubn kauuku. Ho y Hero Geumm IMecTpbiid, Jlacka,
Coxkon, Opiran, Peixas, Ilyzens u BopoH. Beinu eme
Apnexun, Kpacaseu, JIexn, ITocrpen, 3n0zeit, Baiikan
¥ Yunrucxan. Beina noHavany eige ogHa cobaka, KOTo-

| Inapa 9. Hean Ilaenos | 159



pyto ITapnos mobun 6oabie Bcero, — 0Mech CeTTepa
# KOJInY, ee 38anu JIpyxoK.

Kuiock MM JIyvine, 4eM >KMBOTHBIM, YMHpasB-
MAM TOA CKanbllelleM JIOGONBITHBIX HCCNEROBATE-
neit B Apyrux naboparopusax. Jna ITasnoBa METOALI
ero komier GbUIM NOAOOHBI YAapy KyBaafoi Mo
yacaM znd U3yYeHHsa WX MexaHu3Ma. Benwkmil pyc-
CKMi QHU3MOJIOr Hava ¢ He MPOBOANBUINXCA RO HETO
HHUKOTZIa ¥ HUKEM HCCAEL0BAHMI MHIeBapMTEIbHOM
CHCTEMBI MJIEKONHUTAIOIIMX, M 3TU HUCC/IeZIOBaHUA A0
CUX COCTAaBIAIOT OCHOBY TracTpo3HTeposoruu. Ilas-
JIOB MNpeANnoYnTan “XpOHMYECKUH™  HKCIIePUMEHT:
noka co6aka HaXOAMJIaCh NOA HapKO30M, ee XKeNyAoK,
NMUIeBOJ WA CIOBHEIE XKeJe3bl MOAuGUIMPOBaTHCh
(c nomomplo GucTyn) rakuM o6pazoM, yrTobLI Bce HX
CeKpeliu BOOCJIEACTBHH MOXHO OBbiNo Obl cOOUpaTh
¥ aHanu3upoBaTh. [1aBioB Obi1 H3BECTEH KaK OFUH H3
NYYIIKX XHPYproe EBpONbl, OH NPOBOAMII ONEpaLU
B aHTUCENTUYECKMX YCOBUAX NyYIle, YeM 3TO JeNanH
BO MHOIMX TOCHMTanAX. TOMBKO MOCNe TOro, Kax
XWBOTHOE NONIHOCTHIO BLI3/0PABANBANO, HAYMHAHCh
HabJ0eHNs, KOTOPbIe MOT/IM MPOLOJIKATHCA MECALbI
H 1axe TOfHL.

B nayame XX Beka, KOrga OH 3aHHTEPECOBANCA
paboTo#i LEHTPaNLHON HepBHOM CHCTEMBI, MEXAY HUM
U ero cofaKkaMu yxe yCTaHOBHUIMCh TECHbIE OTHOLIEHUS.
OH npexnoCTaBiAl UM KPOB H €1y, 8 OHH 32 3TO CTaHO-
BHJIUCh MOZONMBLITHBIMY JXKHBOTHBIMM, He IepecTaBas
ObITh ero TaaucMaHaMu. B cBobonHOe OT 3KCIIepUMeH-
TOB BpeMs COBAKHM Iynsiy 1o TeppUTOPUHM MHCTHTYTA.
VHoraa, yToObl OKOHYATeNbHO MPOSICHATH ANA cebs
HeKoTopble BONpocH ¢n3uonoruy, I1asnos pemanca
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Ha 3KCTIePHMEHTHl CO CMepTelbHbIM U1 XHBOTHOTO
HCXOZIOM, HO TOTOM Bceraa xanen o6 atom: “Korza
A paccexaio ¥ yOuBao KUBOE CYLIeCTBO, YTO-TO BHYTPH
MEHS HenpeMeHHO MOpHMUAeT 3a TO, YTO Mod rpybad,
HeyMeJas PyKa YHMYTOXaeT HeCpaBHEHHBIH XyZ0XecT-
BeHHbII MexaHu3M. Ho s May Ha 3TO BO UMA MCTHHBI U
pazy yenoBeyecTBa”. I1aBIOB CUMTAN, YTO B MMpE, [Zie
Ha JKMBOTHbIX BeZleTcs 0XOTa padgu pasBiledeHus, e
uX yObuBaloT, YT0Obl MONYYNTh MACO U LIKYPY, Tbenb
ene HeCKONbKMX XMBOTHBIX B HayYHBIX SKCIIepHMeH-
TaX BIIOJIHE MOXHO OTIPAB/IaTh CTPEMJIEHUEM YeNOBEKa
K 3HaHHIO.

SDTO YacTh 0BBIYHOTO OTBETA 3aMUTHHUKAM XUBOT-
HBIX, KOTOPHIX Bceraa 6bu10 MHOro 8 Poccuut ¥ KOTo-
DBIX CETOAHSA HEMAIO M B IPYTHX cTPaHax. C UX TOYKK
3peHUsl, NABJAOBCKHE SKCNEPUMEHTH! HajieKu OT M3s-
mecrea. [laxe Baafener co0aKu, HUKAK He BO3MyIHa-
omuiics HanmvumeM ¢ya-rpa B PeCTOPAHHOM MEHIO
¥ He NIPUYMTAIONMI 110 T0BOAY CyabOb! 1ab0paTOPHOI
MBIIM, CTOCOGEH B3APOTHYTL TONLKO OT ONMCAHMS
XMPYPrHYecKHX NOAPOOHOCTeH MaBIOBCKMX JKCIEpPH-
MeHTOB. KOHeYHO, mojiyyaemble 3HAHUA MOTYT CIy-
XUTh yTellleHWeM. Be3yKkopm3HeHHas JIOTMKa W 27e-
raHTHOCTH 3KCTIEPUMEHTOB, TIOCTAB/IeHHbIX 1aBlOBEIM
Haj| ero co6akami, OTKPbUIM ZIBEPb B MHP, KOTOPBIi
BCer/Ia Ka3aJICs TaKHM e JlaJleKuM, KaK caMas JjanieKas
M3 3Be3/, ¥ 3TOT MUP — HAI MO3.

IloHayany IlaBnoB xoTen CTATH CBAINIEHHMKOM, Kak
ero orenl. Ho B 3T0 e caMoe BpeMsi OH OTKPBUI AN
ceba apeuHa. 3aBepmanuchk 60-e roan XIX Beka.
HBan BMecTe ¢ GparoM JIMUTpHEM YYHIHCh B CEMM-
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HapuM, Haxopusmieiics B PA3aHH, — TaMm B TO BpeMs
Xuno ceMeiicrso ITasnosuix. TOBOPAT, 4TO HO yTpaM
ViBaH oTnpaBisUIcd B MECTHYI0 OMOIMOTEKY MOYHATATH
NoC/efHUi nepeBofi KHMUTH JlapBuHa “TIpoHcxoxze-
Hye BUJIOB™, a TaKxe KHUry JIxopaxa Teupn JInionca
“PU3n0NOrHA OOLIJIEHHON XXHU3HU™ CO CXeMATHUECKHMH
pUCYHKaMM BHYTPeHHHUX OpraHoB wid TpyZ HBana
Ceyenopa “Pednexchi roJIOBHOTO MO3ra”, pafiMKanb-
HOe NpOofAB/IeHHE MaTepHaM3Ma, JOKasblBaiollee,
YTO MO3F — 3T0 NPOCTO MCKIIOYMTENHHO CJIOXHAsA
MallMHa.

CeveHOB TIPEUTOXKHN paccMaTpuBaTh moboe mpo-
fIBIEHHEe YeJOBeYECKOro IOBEACHUS OT YMXaHMs /0
JeJIAHWA NPOYeCTh KHUIY Kak cocTosiee U3 pediek-
COB — MYCKY/IbHBIX ABMIKEHHH, HHUIIUUPOBAHHBIX CHr-
HaJlaMH OpraHoB 4yBCTB. “AGCOMIOTHO Bce CBOWMCTBA
BHEUIHUX IPOSBIIEHNH AeATeIbHOCTH [OJIOBHOTO MO3Ta,
TaKMX KaK BO36GYxZIeHue, CTPAcTb, HacMellKa, Neyab,
panocTL U T.0L, — 3TO pe3y/ibTaT OONLINEero MAH MeHb-
IIEr0 COKpalleHWsA ONpeAeNeHHBX TpPynn MBI, —
NUCcal OH, — YTO, KaK KaX/IOMy M3BEeCTHO, ABIAETCH
YUCTO MeXaHUYeCKMM AeHCTBHEM™. M1 aaxe Korja
B T'O7IOBE NOABAAETCA CydaifHasA MbIC/b, OHA ABJSAETCS
pesynbTaToM AEHCTBUA onpeseneHHoro pediexca umm
npoOyXAEHNUA TaMATH TOZ BO3JEHCTBHEM BHELIHEro
CHrHana. Ce4eHOB MeYTaN 0 TOM, YTO HACTYNIHT BPEMsl,
KOTZa yejioBeK CMOXeT aHaJIM3MPOBaTh BHelIHHe IIPo-
ABJIeHUs paboTbi rOJIOBHOrO MO3Ta TaK Xe JIerKo, Kak
$u3MK aHaNU3NpyeT KoneGaHUuA My3BIKJIBHOH CTPYHBI
umu ceoboiHOe NafieHue Ten.

DTA HAEU He MOIIM He BOCXMTUTH ChiHA CBSIEH-
HHUKa. B mapcreosanue Anexcanzipa II B pycckyro ray-
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6GHEKY CTan MPOHMKaTh CBET 3HaHMi. KHMMM M Xyp-
Hanel, KOTOpble &bl HaBepHAKA ObUTH 3anpelieHbl
npu Hukonae I, Tenepb noctynamu B 6ubnmoreky, Ha
TI0pOTe KOTOPHIX TOMMWINCH JIOMH, XKaXAaBIIe NpK-
nacTs K KHWXHBIM cokpoBumaM. ITamnosy wuHorza
NPUXOAUIOCh NPCHUKATh B OGMOIHMOTEKY 4epe3 OKHO,
NpesyCMOTPUTENLHO OCTaBjleHHOe OubmmoreKapeM
OTKDHITBIM.

TlokopeHHBEI WAeel O TOM, YTO JXUBOWM opra-
HM3M T[OJB/NaCTeH HAayyHOMY [O3HAaHHIO, OH
B 1870 rOAy OCTaBWJ CeMHHAPHIO M OTHPABUJICA
yuautbcs 8 Cankr-ITerepBypr. K HeMy BcKope npu-
coemuHKUICA ¥ OpaTr Jmurpuit. OHH BMecTe H3y4aau
XUMuUI0 v MeHneneeBa, co3fiatens NnepHOANYECKON
Tabauusl snementoB. Oxsako MisaH Gonblie yBie-
Kancs OU3MONOTHMell M BCKOpe 3aMMTHI JOKTOP-
CKYIO ANCCEePTALMIO HO MeAulL{uHe — TeMOH puccep-
Tal{H CTaJN0 PeryAupoBaHHe KPOBAHOIO JIaBNeHMsA
U CepAEUHO AeATeNbHOCTH LIEHTPAILHON HepBHOH
cucremod. B 1890 rosy oH Bo3raaBui OTAen Gpu3no-
norud UHCTHTYTA 3KCHEePHMEHTaAbHON MeAUUKHBI.
TyT OH, HCNONb3YysA CBOM XHPYPrudecKHe HaBBIKH,
H3yYan “CI0XKHYI0 XMMHYecKylo $abpHKy”, B KOTO-
poit mpOMCXORUT NMepepaboTka M yCBOGHHe NHINH
OPraHyu3MOM.

- Yuenslif 33aMeTHJI, YTO CTIOHOOTZAEJIEHHe ¥ cobaKu
Ha4YHHAETCA A0 TOro, KaK Kyco4eK ekl OKaXKeTcs Ha ee
A3bIKe: BOZA CMEIIMBAeTCd C MyUHHOM (IJIMKOMNpOTe-
HHOM, BXOAMILMM B COCTaB CEKPETOB BCEX CRU3UCTHIX
*eJie3), YTOOBI CMa3aTh NMHILY, NOCTYNAIOWIYIO B JKey-
JOK, IZie Y)Xe NPUroTOBAE€HA NOPUHA “anneTUTHOTO
coxa’. TaM; a 3aTeM B ABEHAJLATHUNEPCTHOM KHUINKe
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ocoGble HepBHbie peleNTOphl aHANU3UPYIOT NHILY,
CUTHAIM3MPYA OPTaHHU3MY, KaKasg CMech JKeayLOYHOro
coxa Heobxoauma Anis yeeoeHUa xneba, MOJIOKa, MAca
M BCEr0 OCTAJIBLHOTrO, YTO NMoJiyYuaa cobaka BO Bpems
KOPMJIEeHUA.

OKa3anoCh, YTO CAKOHOOTAENEHMEe BBLINOAHAECT H
Apyryio ¢yukumio. Ecnm cofake math mompobosars
4TO-HUOY/Ab HecheloOHOe — TOPUNLY, C1abYI0 KUCTOTY
HJIH COMb, TO CJIIOHA BCe PaBHO OYZET BhIAEAATHCA, HO
Ha 3TOT pa3 oHa OyZeT COCTOATb B OCHOBHOM M3 BOZBI,
4TOGR! 3aIMTHTD A3LIK M CMbITH HeChbeloBHOe BemecT-
BO. B 3TOM Ciyyae xenyzO4HbIe Xese3bl HYYero He
BBIZe/AI0T. OpraHusM KakMM-TO ofpa3oM “y3Haer”,
YTO TAKKUE CeKPeH He HYXHBL.

Ins u3aMepeHHUS KOJMUYeCTBAa M COCTABA CAKOHBI
Iagnos nozsepran cobak HeOONbIIOH ONEpaLUM.
IToxa XMBOTHOE OCTABAAOCh NOJ HAPKO30M, Ha ero
meKy wiu nox60poaoK Aenanca BbiBoj (pucryna),
UAYIUHA OT CAIOHHBIX Xele3 W (HKCHPOBAHHLIH
HECKOJILKHMH XHPYypruyeckMMH crexxkamu. ITocne
TOr0 Kax IIOB OT XHPYPrHYeCKOTo BMellaTesb-
CTBA 3a)KHBaN, BhIZeNIeHHAsA XUAKOCTL cobupanacs
U aHanusupoBanach. Y4eHbl OOHapyxun, 9to
KYCOYKH KBapua NpaxTHYeCKH He BbI3blBAJM NOAB-
JIeHHs XHAKOCTH, TOTAA KaK NMpH HajJW4YMM INecka
BEIlENANACL BOJZA, NOMOraBmasa cobake BLIMBITb
ero u3 mactu. Cnefys Tako#l xe ¢uU3MONOTHKE,
cobaka Buijienana 6oabiie XHUAKOCTH NIPA HaATHYHHU
KOPOYKH xe6a, 4eM NpH NOABNEHHH COYHOrO KycKa
Msca. DBOMIOUUA MAEaNbHO HACTPOMNA KaXJbii
pednexc, npucnocabnuBas XHBOTHOE K BHEIIHMM
BO37IeHCTBUAM.
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WHCTATYT 3KCNEPUMEHTANLHO MEAVLIMHEL 1891 FOO

“Kaxzas MaTepHaabHas CHCTeMa MOXeT CyDlecT-
BOBATh KaK eI{HOE 11ej10e THlib A0 T€X NOP, MOKa €ro
BHYTpeHHME CWJIE — BJIeYeHHe, Koresus (Cueniexne)
H T.I.. — YPaBHOBEIIMBAIOT AEHACTBYIONIME HA Hee BHEl-
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HHe CWIbI, — MHCaJl OH NOo3aHee. — DTO B PaBHOM Mepe
CIIpaBe/UIMEO M N0 OTHOLIEHUIO K OGBIYHOMY KaMHIO,
W 10 OTHOIUEHHK K CaMbIM CJIOXKHBIM XHMHYECKUM
BEIIEeCTBAM, K 3Ta UCTUHHOCTH IO/KHA MPU3HABATHCA
¥ B OTHOIIEHNM KMBOTrO Opraiu3ma... Pednexcet — 310
37eMEHTAPHLIE EMHHUILIEI B MeXaHU3Me NOCTOAHHOro
YPaBHOBEIINBAHHUA".

B 1904 roay Ilasnosy 6su1a npucyxaena Hobenes-
CKas NpeM#s 3a TpyAbl 10 GH3HONOTHH NMUIXEBAPEHHS.
TlopasuTensHbI YeNnoBeK, OH 6bLI TOTOB OTKA3aThCH OT
3TOi1 Harpazabl, MOCKOIBLKY COMepHUYABILas ¢ HUM Ja6o-
patopus o6HapyxUnIa, YTO OH NPOIYCTHI O4YEeHb BaX-
HbIY KOMIIOHEHT CUCTeMBbl — rOPMOHBIL. “CoBepUIeHHO
OYeBHJHO, YTO Y HaC HET HCKAIOYHTEILHOTO NATeHTa Ha
OTKPLITHE UCTHHEI", — He Ge3 YyBCTBA FOpe4H MpU3Ha-
BaJ1 OH. IIpMMepHO B 3TO e BpeMs OH pelii/ OCTaBUTh
WUCCNEeNOBaHNA MIINEBAPEHUA U 3aHATHCA TEM, YTO OH
Ha3bIBajl BuICLIeH HEPBHOH AeATENbHOCTDIO.

B onHOM U3 cBoux ONBITOB I1aBoOB 3aMeTHA, YTO ANA
TOro, 4YTOOBl HAYa/NOCh CJIOHOOTAEEeHMe, Haluyue
MUK B NAcTH XXMBOTHOTO COBCEM He 06A3aTeNbHO.
3amax, BUA MHCKHM, AaXe CKpHII /iBepH, KOrAa HacTy-
naeT BpeMsa KOpMAEHHA, HHOIAA AOCTAaToYeH, YTOOB!
3amycTUTh peakuuio. OH Ha3bIBAJ 3TO “NCUXUYECKOH
CeKpeLiHei”,

B omiMude OT BpOXZeHHbIX pednekcos, T.e. MHC-
THHKTOB, pediekcel NpUOOpeTeHHble, MU “YCROB-
Hble”, MOXXHO u3MeHATb. ITokaxuTe cobake Kycok
Msca, a MoToM yGepure ero. CrenaiiTe 310 HECKONBKO
pas, M ¢ Kax/bIM PasoM CIIOHOOTAENeHHe ¥ cobaku
Gyzer yMmenbwaThcA. IIDOHCXOZMT “GloKUpOBaHuE”
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pednekca. Ho Bkyc Msca, xnefa ¥ aaxe — 4TO napa-
ROKCaNbHO ~ HENPUATHOX KHKCIOTHI BOCCTAHOBUT
(“pasbnokupyer™) peakumio. Tak xke, Kak 3BOJIOUNA
3a Ziosrve BeKa “HacTpaMBania” KaxXIblA BHA HA BHeLI-
HIOIO Cpefly, TpPWKU3HEHHHIH OMBIT XHBOTHOIO
‘HacTpaMBaeT’ KOHKPETHBIH OPraHK3M Ha YCJIOBHA ero
CYIeCTBOBAHUA. Y HEro pa3BUBAeTCA CMOCOGHOCTSL
K 00y4eHHio.

Heckonbko paHee [TaB0B NbITasCA 06BACHUTD 3TO
sIBNIEHHE C TOYKU 3PeHMA NCUXONOrMH, TIPEArionaras,
4TO MbICAY cOGAKM OTpaXalOTCA Ha ee “"BHYTPEHHEM
akpaHe”. JKuBoTHOe mepecraer 0OHMABHO BBIZEAATH
CTIOHY TOCTe HEONHOKPAaTHOM HEeMOHCTpalMM Msca
NIOTOMY, YTO YCTAaeT M pellaerT, YTo ee “ycunus Gecno-
ne3Hsl”, Ho moyeMy Torna nomajaHHe He3HaYMTeNlb-
HOTO KOJMMYECTBa OTBPATUTENbHOM KHUCIOTHI BHOBb
BO3BpamiaeT CAIOHOOTAE/IeHe? UTO NPH 3TOM KyMaeT
cobaka?

I1aBn0B mpHIIeN K BLIBOAY, YTO TaK CTaBHTh BOM-
poc Henb3s. ITo3aHee OH 3aABHA, 9TO ¥ HAc HET Cno-
c060B MPOHUKHYTH BO BHYTpeHHWI Mup cobaku, no-
CKONBKY HET $aKToB, HO3BOIIOMMUX PACCYKAaTh O TOM,
9TO U KAaK OHa YyBCTBYeT. YYEHOMY NPMILIOCH IpH-
3HaTh, YTO MO OTHOWIEHHUIO K YENOBEKY TaKOH BLIBOX
TOXE OKa3blBaeTcs CrpaBemnuBbIM, MO0 H3BeuHas
Tneqasib XU3HA COCTOMUT B TOM, YTO JIIOZH HE CTIOCOBHBI
NOHMMATL Zpyr Zpyra ¥ NpOHHKATh BO BHYTPEHHee
cOCTOsTHUE OMMKHETO.

Bonopasnen Mexzay yMCTBEHHBIM M QHU3NYECKUM
HauyWHal I1IOCTeNeHHO Mc4e3aTh. ITaBNOB OTMETHI,
YTO, KOTZA ydeHblil IPUCTYNIAET K U3Y4EHHIO TOTO, KaK
TIOBBIIIALTCA M NOHMXKAETCA JlaBjeHWe WM YTO Bblze-
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7fieT NOMKeNYAO4HAsA XKesle3a, OH paccyKAaeT UCKIIo-
YHTeNLHO MaTepuanuctuyecku. Ho korga ¢usmonor
03aZa4MBaeTCA AeATENBHOCTBIO BHICIIEN HEPBHOM CHC-
TEMBI, TO CYILECTBO €ro UCCIeA0BaHMM Pe3KO MEeHAETCH.
OH HayMHaer AenaTh NPEANONIONKERUSA OTHOCHTENLHO
BHYTPEHHHX COCTOSHUi1 JKHBOTHOTrO, OCHOBBIBAACH Ha
CBOMX COOCTBEHHBIX CyGbeKTHBHBIX omylleHHsX. o
3TOTO MOMEHTa OH N0/Ib30BaNCA 0ONleHayYHBIMU KOH-
nenuuAmu. Tenepb nepex HUM HOBBIN PpOHT pabor,
H eMy NPUXOJUTCA OCBAWBATH HOBLIE MOHATUA, KOTO-
pblé HEeNHKOM IDHHAAIeXaT NCHXOMOTHH. [lpyruMu
C/I0BaMH, OH OCYILIECTBJAET Mepexos U3 MHpa U3MepA-
€MOT0 B MMp HeU3MePHMbINA.

WMrak, npyilAa Mopa CKOHLEHTPUPOBATL CBOM YCH-
7MA Ha BaXHeMIIel Hay4HO# npobneme. HesasucuMo
OT TOro, BKJIOYANUCh MU CTIOHHBIE XKeNne3sl peLienTo-
paMu Ha A3bIKe WY B I71a3y, HOCY, yXe, pe3yAbTar Gbun
ONUHAKOB: CUTHAJb! M3 BHEMHEH CPeibl BHI3BIBAA
OU3KONOrHYECKYIO PeaKIMIO.

Wnedq, cormacHO KOTOPOi OpraHM3M, BKJIIOYas MOS3T,
ApnsercAd Ouonorudeckoi MaummMHOM, ObUIA BBICKA-
3aHa JexapToM eme B XVII Beke, OHAKO OH ZOMYCKa
M TO, YTO 4YeJIOBEKY MOTYT OBITH IPUCYIH HEKOTOpHIE
0COOEHRHOCTH: XOTA HAWM Teja ABIAIOTCA MeXaHM-
YeCKUMM W ZI0JDKHB! NMOAYMHATHCA 3aKOHAM (QU3HKH,
MO3r mpezctapnfer coboit obutaauue Gonee BbICO-
KoM cyGcranumu moj HaseaHueM “pasym”. Ko Bpe-
MeHH [TaB0Ba yueHble yxe 3HaAX O TeOpHAX [lapBHHa,
KOTOpbie BeCbMa 3aTPYAHANH CYLIECTBOBAHUE TAKOTO
ayanusMa. C4MTanoch, YTO MO3r Pa3sBUBAJICA TaK Xe,
KaK ¥ OCTa/JbHOE Tes0, HO, KaK MOITIM MaTephanbHble
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$axTopbi ecTecTBEHHOro O0THOpa BO3ZAEHCTBOBATHL HA
Npu3pauHbli pa3yM, OCTABAJOCH 3arajikod. YMAbAM
Ixeitmc omucan 3Ty npobnaemy B 1890 rofiy B CBOeM
TpyAe “TIpuHuMIEL ncuxonorau”: “Te xe cambie aTOMBI,
KOTOpbIE, XaOTUYeCKU JBUFAACh, CO3AAIOT TYMAHHOCTH,
06pasyloT ¥ Halll MO3T, CrYIAaACch U Ha BpeMsA OKa3blBa-
ACh B ONpeReseHHBIX NOMOXKEHUAX; BOT II0YeMy “3BO-
mouMa” MO3ra, eCJIM OHa KorzZa-Hubyapb Gyxer MOHATA,
CBeZIeTCA K TIOHUM@HMIO TOTQ, KaK M Mo4YeMy aToMbl
MO3Ta OKa3aJKCh CXBayeéHbl U CKAThl UMEHHO TaKUM
o6pazom”.

Hekoropble ¢unocodsl nomusi manpiile ¥ npep-
MOMOXWIH, YTO KaXIbIM aTOM MaTepuH NMOBTOPAETCA
aTOMOM CO3HAHHA — “IEPBHYHON pa3yMHOH MbIIBIO”,
KOTOpas pacnpoCTpaHAIach OZHOBPEMEHHO ¢ pas-
BepTHIBAHUEM KOCMOCA M BO3HHKHOBEHHEM BHIOB.
ZxeiiMC TaK OOBACHAN Takue BbicKasbiBaHHA: “Tak
e KaK aTOMbI MaTepuy 00pasyloT Tela U MO3T IyTeM
yCTpeMIIeHUs APYT K APYry, TaK ¥ MeHTaNbHbIEe aTOMbI

DOPMUPOBAHHUE PEDNIEKCA U3BETAHNS NMIAMEHW ¥ PEBEHKA
Cxema uz mpyda Yunsama Jacetiuca “Hpurnyuns: punocoduu”. 1890 200
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HauMHAIOT arpervpoBaTbCsi 2HAJIOTHYHKIM 00pas’oM,
o6pa3ys Gonee MacITabHble CO3HAHUA.

CuMTaNnoch, 4TO HapAjy ¢ XMMWYECKMMM mpouec-
€aMK B MO3T'y NPOUCXOAAT IPOLUECCHl MEHTaNbHEIe, IPH
3TOM HHU OZIMH U3 HUX He MOXET KOHTPONHPOBATh APY-
roit. Tomac Tenpu T'excay BRIpA3WA 3TY MBICJIb Clefly-
romuym o6pasom: “Jlyima OTHOCHTCA K Ty Tak e, KaK
KOJIOKOJ KyPaHTOB K YaCOBOMY MEXaHH3MYy, a CO3HaHue
OTBeyaeT Ha 3BYK, KOTOpHIM U3AaeT Kojokon". Korxa
MBI XOTHM IOHIEBEJIMTh MaNblieM, TO 3TO ABJAETCA
yKa3aHMEM Ha COOBITHe, a He ero noGyAUTeIbHOM NpHU-
yuHOM. “UyBCTBO, KOTOpOE Mbl Ha3LIBaeM BOJIEBLIM
aktoM, — npezanaran Iexcin, — He Jo6GpoBO/bHOE
AeACTBHE, a CHMBOJI COCTOSHMA MO3ra, ABAAIOIIErocs
HENOCPe/ICTBEHHOM TNPHYMHOA Takoro akra”. (Bek
cnycTa amepukaHcKuil ¢usuosnior BenaxkamuH JinbGer
OyzeT yTBepXAaTh, ITO €My YAAIOCh 9TO A0KA3aTh 3KC-
NepHMEHTANBHO.)

[ADYr¥MH CoBaMH, Mbl ABNAEMCA YMHBIMU aBTO-
MaraMH. JKeHMC ¢ OCY)KAEeHUEM NTUCAN, K YeMy MOXeT
NPKBECTH TaKas TEOPHUA:

Ecnu 661 Mbt XOPOWO 3HANU YEHMPATLHYIO HEPBHYIO
cucmemy Llexcnupa u max #e X0powo — OKpy#ae-
Wy e20 delcmeumensHocms, mo Cmozny bst noxa-
3amb, NOHEMy 8 ONPEOENEHHOE BPEMA CEOCU HCUSHU
€20 pyXa 0Ccmaenana caedst Ha HEKOMOPvIX AUCMAX
Gymazu, — MU ManeHoKUe YEPHLIE IAKOPIOUKU Mbl
Ona xpamxocmu Hasvieaem pyxonucero “Tamnema”.
Jns 3mozo Mvt QONHCHBE NOHUMAMb CMBICK KAHI020
3a4EPKHYMO20 U UCIPABNEHHO20 COBA, npusem 6e3
KAKOU-Au60 OMCLUIKU K MBICASAM, KOMOpYIE 603HU-
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xanu ¢ cosnanuy Ilexcnupa. Croea u npednoxce-
HUS 8 MAKOM Caydae OCONNCHY BOCTPUHUMAMBCA
HE KaxX 3HAKU 4€20-mo, A KAK HEKOMOpble GHEUNUE
paxmoi, AcHvle-u npocnvie. AHAROZUMHBIM 06PA3OM
MBI MONCEM HATIUCAMb UCHEPNLIBAIOWYI0 Buozpaguro
mennozo 6enxosozo mena nod Hazeanuem Mapmun
Jromep, He 06pawas HUXAxoz0 BHUMAHUA HA MO,
UIMO IMO MENQ MOLTIO OULY WA,

TlaBnoB HeRoONro 3afepXUBAaiACA Ha TaKMX MeTa-
¢$usuyeckux Bemax. Yro 6bl TaM HH NMPOUCXOAUIO
B M03ry cofaku, o6LeKTUBHOE CYXAeHUe 06 3ToM
MOJKHO CZIeJIaTh TOJNbKO NO BHEMIHUM HPOABICHUAM.
IIo ero MHeHHIO, HATYpaJaMCTa AOMKHA 3aHHMATh
JMIIb OFHA Tpobiema: Kak COOTHOCATCA Ta UM UHAA
BHEIUHAA peaKlus KMBOTHOTO H ABJIEHUA BHEWIHEN
Cpensl.

OH OBICTPO MOHSN, YTO MexAy 0603HavalonMM
1 0603HaYaeMbIM HET BHYTPeHHeii CBA3u. CoBepilleHHO
QYEBWZHO, ITO NACTh C06aKY CMAYMBACTCH IPH 3amaxe
MACa, XOTA Jaxe TaKas PeaKkuus MOXeT SABIATHCH
pesynbraToM HaydeHHA. (ILleHOK, ellie COCymmil Math,
nopoil OTBOpayMBaeT HOC OT rambyprepa.) Ozmmaxo,
NpeabsABNAA MACO OJHOBPEMEHHO C ADYTHMH CTHUMY-
JaMH, 3KCTIEPMMEHTATOp MOXeT OOYYMTh XHBOTHOTO
BBIJENATD CIIOHY NPH BCTIBILIKE CBETa, BpallleHuy npex-
MeTa, NPUKOCHOBEHNH X0JIONHOTO HIIH ropsYero 30Haa
K KOXe, THKaHbeé MeTPOHOMa, 3BYKe 3BOHKA, CBMCTKA,
KaMepTOHa unu pora. (I1aBNOB NMOYTH HUKOIAA He
WCTIONb30BaJl KONOKONBYMK.) HeT HHUkakux OCHOBa-
HUI 110J1araTh, YTO 3BONIOUMA NPENyCMOTpend TaKue
CyyaiiHble CBA3M, HO IPH ONpefeNeHHbIX 06cTos-
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COBAKA BBIAENSET CHIOHY, YYBCTBYS YKOJBI
JBYX MEXAHUYECKHX CTUMYNIATOPOB
Pucynox uz mpyda H. Ilagnosa “Yenosnsie pednercu”. 1916 208

TeNbCTBAX OHU CTAHOBATCA BAXXHBIMMU /U1S1 BBDKHMBAHHUSA
cobaku.

To ’Xe CNpaBedsIMBO ¥ B OTHOWIEHUM 3aLIMTHOTO
CroHooTAeneHus. Ilocae Toro kak cobaka mompo6o-
Baja PAa3BENEHHYI0 KUCNTOTY, OKpAMIeHHYIO TYUIbIO,
y Hee Hayanoch CMIOHOOTAE/NeHUE npy Bupe Moboi
KHAKOCTH 4YepHOro Hpeta. OZHAKO, eclH OHAa Npo-
6oBana HeCKO/bKO pa3 Ge300maHLIA pacTeop, Takas
peakuua Npomajana M MNOABAANACE BHOBb TOJBKO
focne Toro, Kak cofaka CHOBA IJIOTHY/A KUCTOTHL.

HepBHble coeiUHEHMS 0Ka3aJIMCh CTOJb IIACTHYHB,
YTO UX MOXHO ObLJI0 KOMMYTHDPOBATh, KaK JIMHHH CBA3H
Ha ATC. Ilpn nocraToyHoM OOy4eHMH MONOKHTElNb-
HbIF CTHMYJI, HalpUMep KYCOK MfACa, MOXXHO CBA3aTh
C OTpUlATeNbHBIM CTRMynOM. Tak, cobaka npm ynape
TOKOM He OTCKOYeT, @ HauHeT BBiAeJIATD CIIOHY.

MeTonpl SKCIEpPUMMEHTa CTaHOBHINCH Bce Gornee
H30MPEHHBIMHU, YTO AAJI0 BO3MOKHOCTb MCC/IEAOBaTh
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4yscTBO Bpemen# y cofak. [Tocne Toro xak cobaka
HayuuIach BBIZIEJIATE CJIIOHY HA BCILIMKY CBETA, 11010~
JKMTeNbHBIH CTUMYA 3a/iepXKany Ha TpH MUHYTHL. Jepes
KaKoe-TO BpeMs cobaka NPHUBBIKAJId K 3afiepkKe — ee
TIacTh HATIONHANACH CIOHOM Yyepe3 TPY MHMHYTBI 1oCie
CHTHana.

B fApyrux 3KcrepHMeHTaX CaMO BpeMs CTaHOBM-
aock cTuMysIoM. Cobaka nonydana IHOly yepes Kax-
Aple TpBAUATE MAHYT. ITIpy oTMeHe KOpMIiTeHHs cobaka
BCE PABHO YCWJIEHHO BBLIACNANA CMIOHY KaXKZble TPUA-
uarts MuHyT. “f ybexznen, — rosopun Ilasios e Ge3
TIOMIIBI, — YTO MIMEHHO Ha NMyTH TAKOTO SKCIEePHMEeHTH-
DOBaHMA JIXUT pelieHVe npobGieMbl BpeMeHH, KOTO-
pas 3aHKMasIa yMbl MHOTHX TIOKOJIeHUH ¢punocopos”.

HepgHoe ycTpoiicTBO c06aK BEIIO HACTONBKO CIIOK-
HbIM, YTO HX MOXHO OBUIO Hay4YMTh Pa3anyaTh Bpalile-
HMe NpeaMeTa [0 YacOBOM U MIPOTHB YaCOBOI CTPEJIKH,
KpPyT M 90MMIC, YyBCTBOBATh, KOTZAA METPOHOM OTOH-
B2eT [Ba pa3a B MHHYTY, 96 HJIH 104 pa3a. OHH MOITIH
OTJIMYMUTD ABE COCEAHME HOThI HA My3LIKANLHOMN MIKAJIE,
OIIYINaTh MHTEPBAN MEXAY HOTaMH 20 ¥ da moboii n3
IIATH OKTAB OPraHa, a TaKkXe BUIETb OTTEHKHU CEPOTro.

Iina TakuxX 5KCIIEPHMEHTOB BaXeH KOHTEKCT. ECIn
cobaka u3ydaeT HOBbIH pednekc Cuas Ha oy, To, yCT-
POHB ee Ha CTOJie MJIM BBEAd HOBOTO 3KCNEpPHMeHTa-
TOpa, MOXHO TI0TepneTh Heyfady, OIbIT He TIOMYYHTCA.
HeobxoauMo TiaTensHO M30erath BCEro, Yro MOXET
oTBNeys BHUMaHHWe coOakH. Ibu-TO mary, ciyyaiHble
Pa3roBOpHI B COCEHHX KOMHATAX, X/IONaHbe ABephlo,
BHOpalMA OT MpoeXaBUIero IPY30BHKA, IWIyM Y/IWLBI,
IaXKe TeHH, NMPOHHKAIOMHME C YAMILI Yepe3 OKHO, —
m060i M3 3TMX CAy4aHHBIX CTHMYNOB, NOMAJAIOMMIL
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HA peuenTops cobaku, CO3AaeT BOIMYLIEHHE B NONY-
mapHAX POSIOBHOIO MO3Ta M MelllaeT IKCTIePHMEHTY.

Cobaxu IlaBnoBa ObUIM TaKk Xe YyBCTBHUTENbHBI,
Kax ¥ uHTepdepomeTp Maiikenncora. C nensio y6pars
BCe BO3MOXHBIE€ noMexu IIaBIoB pemmn NOCTPOMTH
“GAmHI0 THIDMHBI® Hanoxobue CeACMONIOrHYeCKUX Ja-
GopaTopuii. 3aaHHe GLUI0 OKPYXXEHO PBOM, 3aHOJIHEH-
HBIM CONOMOWM, — OHA MpeAHa3HA4aNach LA aMop-
TH3aUUM BUOpALMH, a Ha NePBOM M TPETheM 3Taxax
(sTopoii 3Tax 6BUT MyCTHIM, HEXHUIBIM) HAXOWINCH
3BYKOHENIPOHHUIaeMble N1abopaTopHble KaMephbl, pas-
ZeneHHble KOPUAOPaMM. DKCIIePUMEHTaTOpH Habio-
manu 3a cofakaMH AMCTAHIMOHHO, 4Yepe3 Crenuanb-
Hble NepHCKOIILL, KOTOPkIe, N0 BBIPAXKEHUIO ORHOIO U3
MOCeTUTeNEH, “3aCTaBAAAN BCIOMHHUTh O NMOABOAHOM
TI0JIKe, FOTOBOI K 6010”.

Hcropuk daunane TozieC Ha3Ball 3TO cOOPyXKeHHe
“$usnonormyeckoit gabpukoii I[Taenosa”, obpasiom
ans OyAyineit aKCnepHMEHTAILHO# HayKH. 3Aech ObUIO
NPOBEZIEHO MHOXECTBO ONeCTAmMUX IKCIEePHMEHTOB,
OZIHAKO OfIMH M3 HMX OKa3aNCA HACTOJNBLKO HeOXHAAH-
HBIM, YTO 3aCAyXHBAeT CIeUMAILHOTO PACCMOTPEHHS.

I1aBnoB ¥ ero COTPyAHHKH yXe IMOKa3and, 4TO
y cofaku ectb 6a3oBhle My3bIKAIbHBIE CIIOCOGHOCTH.
Hay4eHHaa BBIACNATH CHNIOHY NpH 3BYYaHWM ONpere-
JIeHHOT'0 TOHa, HanpuUMep JiA MHHOp, OHa GyZeT pearu-
pOBaTb, XOTA U He TaK CHJIBHO, Ha KOKAYIO OTAEIbHYI0
HOTY. Y4eHble MONUIM Jajbilie — OHHM PeLM/H NpoBe-
puTh, cnocobHa mu cobaka pasiuwvyaTh NpOCTeimMe
Menoauy.

Kax Toneko 3Bydanu ueThipe HOTHI MOAPAA IO
BOCXOAsAWeH WKane, co6aka Noayyasa HeMHOrO €bl.
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ITocne Yernipex HOT B HUCXOZAWEEM NMOpAAKe cobaka
He mosy4ana sudero. JKuBoTHoe GLICTPO HayuMnoCh
ornHyath 3TH Menofun. Ho IlaBnoBa MHTEpecosano,
KaK co0aka oTpearMpyeT Ha 22 ADPYTMX BO3MOXHBIX
COYETaHHA 3THX 3XKe YeTbIpeX HOT.

M BOT GRUIM CHIrpaHbl BCe MeNOAMH M cobpaHa
BhZleNMBHIascA omoHa. Cobaxka pasgenuna npo3ssy-
YapIHe MeJIOZWM Ha ABe TPYNNKIL: B NepBOM 3BYKH pac-
TNONAaraIuch 1Mo BOCXOAANIEH, a BO BTOpoi Habmioaancs
o6patHbiit nopAnok. Be3 npeysenuyeHHsa MOXHO cKa-
3aTh, YTO coGaKe CTanNH ZOCTYIHBLI KaKHE-TO 334aTOY-
Hhle My3bIKanbHble MOHATUA. Tako# THN pacno3HaBa-
Rus 06pa3os, no MHeRuIO [1aBNOBA, NEXUT B OCHOBE
Aaxe TOM /1eATeNIbHOCTH, KOTOPYIO OH COBepLIa/ Kak
3KCIIEPUMEHTATOP.

JABrkeHMe PacTeHHil K CBETY M MOMCKHU MCTHHbI
C NOMOIBI0 MATeMATHYECKOTO aHANM3a — ABNIEHUA
OZHOTO TOpsAnKa. DTO MOCAeAHHe 3BeHbs B HOYTH
OeckOHeYHOM Lenovke afanTalMi, KOTOPYI0O MOXHO
HafJI0AaTh B MOGOM JKMBOM CyILIeCTBe, CYUTasI OH.

ITaBnoB, KaK ¥ MHOTHE JPYTHe y4eHble, CO3/aTesu
dyHaaMeHTaNLHBIX TEOPHIA, HHOGWT HHOIZA TOMEYTaTh,
M B TaK¥le MHHYTHI OH IbITaNCA OOBACHUTE XapaKTepsl
CBOMX cobak 1 yesoBedeCkHe HeBPO3bl KaK HEKYIO COBO-
KYIIHOCTb YCAOBHBIX pednexcos. Mexay rem B Coean-
HenHbIX IlITarax /IxoH B. Yorcod u B.D. Cxunnep pas-
paboTany 6MXeBHOPHCTCKYIO ICMXONOTHIO, B KOTOPOii
BCe MEHTaJbHOE CBOAMJIOCH K CTUMYNY M peakuuu Ha
Hero. B pesynerare NOABMIKCE ABa NPOTUBOpEYAIINX
ApYT ApYTY B3rnana Ha Gyaywee. B pomane CkuHHepa
“BanbzieH-2" n3obpaxeno obmecTso, B KOTOPOM I/a-
. BeHCTBYeT OMxeBHODHCTCKasA WHXXeHepUA. B pomane
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COBAKHM TTAB/TOBA

Onpoca Xakcnu “O AMBHBIA HOBBIM MUD” aHA/IOTHYHBIA

HHCTPYMEHTapHA HCIONB3YeTCA TOCYAApPCTBOM s

HacaXAeH!A XKeCTKOM AUKTaTypbl. OAHAKO HM TO HH

ApYroe, K C4acThbio, He cObizioch. He Tak AaBHO nosAsne-
HHe KOMIBIOTEPA H HCIIONbL30BaHHeE ITOr0 NOHATHA KaK

MeTadopbl AaN0 YUEHBIM HOBBIH CTHMYJ NOPacCy X AaTh
0 MexaHu3Max Mbinenns. Oasako GyHAaMeHTaNbHEIe

BbIBOZbI [1aB/IOBA, IIACAIMe, YTO MO3T M LIeHTPajIbHasA

HepBHadA CHcTeMa 00pasyloT TOYHYIO BHICOKOAAANTHB-
HYIO XHBYIO MalliMHy, ¥ ceifyac He MOTepsAIN CBOEH

aKTyaJIbHOCTH Y MO-[PE&KHEMY MPOAODKAIOT CIYXKHTh

y4eHbBIM.

Ve B crapocti ITaBnoB monyuua B MOAAPOK OT
CBOMX CTyIeHTOB anbBom ¢ ¢ororpaduaMu copoka
ero cobak. OpHa M3 Konuil anvboMa OBGHapyXMUnach
B Cankr-TletepGypre ycHIMAMHU y4eHOTo u3 mabopa-
Topuu Kong-CripuHr-Xap6op. OH UCIIONBL30BaN METO-
AuKy I1aBnosa B onbiTax ¢ GPyKTOBOH MyWKOH, 4YTOOLI
OMpeZeNuTh T'eH, OTBETCTBEHHBIH 33 AOJATOCPOYHYIO
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TTAMATHUK COBAKE

NaMATh. Pa3IMYHBIX MYTAHTOB OH Ha3blBaj “MyLIKaMU
IlaBnoBa”, gaBad UM KJIUYKK 3HAMEHUTHIX NABAOBCKUX
cobax.

B 1935 TOAY HA TEPPUTOPHUU MHCTHTYTA OBLT OTKPHIT
naMATHUK cobaxe [TaBnoBa, MpeAcTaBAABILIMIA cobOi
AeKopupoBaHHblit GoHTaH. B ueHTpe doHTaHa — mo-
CTaMeHT, Ha KOTOpOM Boccenaer Goswinas cobaka. ITo-
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CTaMeHT yKpalieH OapenbedaMut Co CleHaMH H3 j1abo-
PaTOPHOH XH3HM M MOACHAIOWMMH MNOANKCAMY, a
TaKxe cnoBamu ITasnosa: “IIycTs cobaka, TOMOMHKLA
W ZIpYr 4e/oBeKa C JOMCTOPHYECKMX BpeMeH, NPHHO-
CUTCA B XXepPTBY HayKe, HO Hamle AOCTOMHCTBO 00f-
3bIBa€T HAC, 4TOObl 3TO MPOMCXOAMIO HermpeMeHHO
¥ Bceraa Ge3 HEHY>KHOTO MyJHTeNIbCTBA .

Cpepxy NOCTAMEHT YKpallleH roJI0OBaMH BOCHMH
cofaK pasHbIX [IOPOA, H3 MX TACTH AbeTCA BOAA —
COBaKH CJIOBHO CAMIOTYIOT HaM CIIIOHOOTHAEIEHHEM.



I'nasa 10

Po6eptT MuukeH
Ha py6eixe

POBEPT MUNUKEH

Mb! yxke npubUsUARC K TOMY pybexy, rae MaTepys NepeXOAuT
B CMJIY, 4 CHNA B MaTePHi0, K TOMY TYMaHHOMY MHpY, 4TO OTAenseT
HasecrHoe or HeH3BECTHOTO, KOTOPOE BCETAa MeHA 0cOGeHHO
BAEKNO. Sl OCMenUBaloch AyMaTh, YTO BeNHRalwHe HayyHbIe Npo-
6nemu! Gyaymero HailAyT cBoe pemieHHe 37lech, Ha 3TOM pyGexe
H AaXe 33 ero mpefjenamu, H60 MHe KRXETCA, YTO WMEHHO Tam
nexar [MopnuAnble CYIHOCTH — HEYNOBHUMBIE, MHOTO3HA%HbIE,
NpeKpacHbie.

YuaeaM Keykce, 1879 200

yOGOTHUM SHBapCKUM YTPOM, Pa3biCKH-
Bas NMOC/eAHUH npHOOp, KOTOpbLIA MHe Obia
HyxeH, 4robb1 ybeauth ceba B CylllecTBOBA-
HUM 37eKTPOHOB, A OTNpaBuicA B “"HepHylo
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ABIPY” — TaKyl “NOCTaNOKAIMNTHYECKYIO MOMOMKY”
Jloc-Anamoca, mrat Helo-Mexuko. KoMaHzoBsan atHm
CKJIaZIOM, TIpeBpallieHHkIM B Mara3uH, HeKTO BaBapa
B. Tporyc, 6uiBIMit TBOpeL aToMHOMK 60MOE], @ HEIHE
npecTapesbiit GOpel; 3a MUp ¥ 3304HO BAaZeNel 3TOT0
noMelnleHus, 3abUTOro CBepxXy AOHHM3Y OCLMJIOCKO-
naMM, TreHepaTopaMK CHTHAJIOB, cyeTyukamu Teirepa,
BaKyyMHBIMHA HAcocaMH, LeHTpHyramu, ammepmer-
paMM, OMMeTpaMH, BONLTMETPaMH, COCYAaMH A
XpaHeHus HU3KOTeMNePaTyPHEIX XMAKOCTeH, Mydenb-
HBIMM TIeYaMH, TepMomapamH, Gapomerpamu, TpaHc-
¢dopMaTopaMy, THIMYIMUMH MamIMHKaMH, ApPeBHUMH
apudmomeTpamu, — Bcero Gonee I5 COTOK, 3aNONHEH-
HBIX “MyCOpPOM”, HAKOMUJIEHHBEIM C TOAaMH B pe3yib-
TaTte JeATeNbHOCTH HAaLMOHANLHOH sabopaTopus,
TOW CaMOW, rAe KOIAa-TO HAUMHAICA MaHX3TTeHCKUi
MPOEKT.

Ve MHOrO ner A npuobpeTas Ha HHTepHeT-
ayKIIMOHe Bce, YTO MHe ObIIO HeoGxoaumo s Mo-
BTOPEHUA KIacCH4eCKHX OSKCMEpPUMEHTOB: OMbLITOB
Ix.JIx. Tomcona B 1897 rofly, NOKa3aBIIKX, YTO 3JI€K-
TPUYECTBO — 3TO YacTh OTPHULATENLHO 3apsAKeHHOH
MaTepuH, a TaK)Ke 3HAMEHHUTOIO 3KCnepuMeHTa Mun-
JUKEeHa ¢ pachblieHneM Macaa, B pe3ynpTare KOTo-
POTO YAaJOCh U30NMPOBATh 3NEKTPOHBL M U3MEPHTH
ux 3apaa. Vsyqas “3akpoMa” “YepHou AbIphl”, 1 HAKO-
Hell 0OHAPYXWI TO, YTO HCKaJI, — UCTOYHHK BBHICOKOTO
Hanpsxenus komnanuu “®mox”. 5 akkypaTHO nmocra-
BUJI 3TY I2-KHJOTPaMMOBYIO IITYKOBHHY Ha OeTOHHBbI#
non. Pa6GoTaBlmmil Ha 3MEKTPOHHBIX NaMmnax mpubop,
CO37laHHbIA B 60-e ropsl XX BeKa, UMeJl BIOMHe TpH-
B/IEKATENbHLIH BUZ. Sl IOTAlUA ero B my6b MarasHHa,
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TZAe NeXanu ¥ BUCENM BCEBO3MOXHbBIE KOAKCHANbHBIE
xabeny, Hamiesl TOT, KOTOPBIA COBNAZIAN C HCTOYHHKOM
10 pa3beMy, H OTIPABMICA K Kacce.

TToxoxe, Bx coBceM He coGupancs TUPOAABaTH
4TO-1uGO M3 CBOMX COKPOBHMII. OH ckopee 6bLT roToB
BO3JBUTHYTh IIapy MOHYMEHTOB, 4TOOBI 03afaiuTh
apxeosoros Gyayiero, KOTOpoe HACTYNMT MOCKe TPs-
RYLIEro XOMIOKOCTA, UK NIOTOBOPHTL O CBOel IlepBoii
HEPKBH BEHICOKMX TeXHOAOTHH, IZe 1O BOCKPECEHLAM
coBeplIaeT “KpUTHYECKyl0 Maccy” (Meccy). M kxorza
OYepeNHOM KNHEeHT pa3biCKUBaJI ero B HeApaX 3TOTO
MarasuHa-JIoroBa, 97 BCeIZla BhII/IAZLE/ HEAOBObHbIM.
Bor u ceduac s yorbiman: “3a 310 — ZBECTH NATbAe-
CAT OJUIApPOB”, — DOBHO B ZIECATb pa3 bonbine, yeM

A npegnonaran.

A nbITAa”NCA ero ype3oHWTh. B HHTEpHeT-Marasmue
s BUZeNn OJVH O4eHb NOXOXWH HCTOYHMK HHMTaHUA
BCero 3a 99 Aoyutapos. OfHAKO TOPTroBaTRCA € 3A0M
fei0  Gecrione3no. Pa3ovapoBanHBIA, A NOTAWKN
npubop o6paTHO Ha TO MECTO, Iie OH, BO3MOXHO,
TIOKOMTCA KO CUX MOP, W YIIes, KyNUB JHIllb OTPe30K
Kabens. 3areM s 3amen B nybnuuHylo OnbanOTEKy,
KOTOpas HaXOAMTCS PAAOM ¢ pecropaHuykoM “Dyinep
NOIK”, TZle YacTeHbKO DhiBanK OnneHreiiMep U Apyrue
Pu3MKH-ANEPINKY, CONMHUNCA C HHTEPHETOM, 0dop-
MU 3aKa3 U 4epe3 JiBe HeZle/IM Y MeHs I0Ma yike Obu1
APYroii TAKOM e MCTOYHUK MUTAHUA.

B 1896 roay Pobepr Muinkes, Moao/10#1 BbITyCKHUK
Konym6uiickoro yHuBepcuTera ¢ HZOKTOPCKUM JMI-
JIOMOM B KapMaHe, OKa3ajcs Ha jJeKuud Buabresnbma
PerTrena. Jlexuus conpoBOXZAanach AeMOHCTpauMen
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MONY4YEeHHbIX MM H300paxeHuit KocTelt pykd. JleKuus
Ta Obl/1a TPOYMTaHA Ha AHBAPCKO# ceccu lepMaHCKOTo
¢usmyeckoro obmecTsa. Mumnuken Obl1 NOTpAceH
YBUAEHHBIM M YCIIBIIIAHHBIM KaK peOeHOK, CTOJIKHYB-
IIMIACA C 9yZIoM, M TI03Xe, BCNOMUHAA TOT AeHb, AaXe
nepenyTan AaTy ¥ Hamucaja, YTO JIEKLUS COCTOAAACh
HakaHyHe PoxziecTsa.

JByMa rofiaMu panee, 8 Coenrtensbix IlTaTax, ox
CABIHAJ, KaK BenUKuil MailkenhCOH yTBepxkzan, 4To
¢u3MKa ele zaneka OT CBOEro 3aBepIleHUs. 3aKOHBI
OBWKEHUA W ONTHKH NPOYHO 33aHANM CBOE MECTO,
a ypaBHeHMs MakcCBensla HAKpenko CBA3aNN 3/MeKTpU-
YeCTBO M MarHeTH3M TO#M HUTHIO, uTo npsnu Dapageit
¥ ero coBpeMeHHUKH. ['eHpux lepn, npoBepAs Teopuio
Maxkcgpenia, NOKa3ad, 4TO PafMOBONHEI MOTYT OTpa-
XKAThCH, MPEIOMIATLCA, POKYCHPOBATHCS H MONAPH30-
BaThCA M YTO OHU ABNAIOTCA UMb OFHUM U3 BADHAHTOB
cBera. Ho 371ech GbII0 HOBOE, COBEPIIEHHO HeOXMAaH~
HOE ABNEHUE — PEHTIeHOBCKHE Nyun!

MunnukeH 6bl1 CYaCTIHB OTTOrO, YTO NpeXHHE
BO33peHHsA OKa3aJlHCh JNOXKHBIMU. “HaM He yaanoch
HM K deMy npubau3suTbcad B MCCIEAOBaHMAX TIy-
GuH BceneHHOM, Ajaxe B BOMpoce 0 QpyHAaMeHTalb-
HBIX (QU3MYECKMX NPUHLMNAX, KAK HAM AyMaaoch
paubie”.

PentreH cosepiuMs CBO€ YAMBUTEILHOE OTKPHI-
THE, UCCNenys CBETAILIYIOCA TOYKY, KOTOpas BO3HH-
KaeT B KOHIIe BaKYYMHOH CTeKISTHHOM “pa3palHOM
TpyOKU”, KOrAa AOCTATOYHO BBHICOKOE HaNpmKeHue
NolaeTCsA Ha JBe MeTaJIMYecKue MJIACTHHE BHYTPH
Hee — OTPUHATENbHO 3aPAMEHHLIA KATOA M NOJ0XHU-
TeNLHO 3apsXeHHbIA aHOA (3TH TEPMHUHbI TOABHIIUCE
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{IPOCBEYMBAHUE PYKH PEHTTEHOBCKUMH NIYYAMHU

6naronaps Papanelo). [poxonAmue Yepes pazpexeH-
HBIA BO3AYX, ST KaTOZHbIE MYYM OKA3a/NuCh BeChbMa
3arafioyHbIMK. ECTH BHYTPb 3TOH J1aMIIbl IOMECTHTD
NPEenATCTRHE — XMMUK W MeauyM Vinnam Kpyke ass
3TON LeNI MCNOJMb30BaNl MAJBTHHCKHH KpecT, — TO
ero TeHb MOABHTCA Ha (IOOpeCcHHpYIOMEM CTeKie;
3TO 03HAYaeT, YTO JiydH, KaK myns, ABUXKYTCA N0 mps-
Moit. Ecim pagom ¢ TpyOKo# pa3MecTHTL MarHur, TO
ny4oK cMecTHTca BOOK. Ecau BHyTpE TpyGKu momec-
THTb JIparOlEHHBIA KaMeHb, TO OH HayHeT ¢i00-
pecuupoBaTh. Kpome TOro, 3TH JMy4y NpeACTaBAAH
coboii MOTOK BellecTBa, KOTOpPOe BPaWIaNo KPOXOT-
HYIO KpBUIBYATKy B amne. Kpykc o6basun: “Tenepnb
$u3NKaM M3BECTHH! YeTHIpe COCTOSHWMSA BeilleCTBa —
TBEPAOe, XHAKOe, ra3006pasHoe K nyuucroe.”
Pentren oGHapyxun euie GONBIYIO CTPaHHOCT:
€CNIM Ty40K yZiapsieT B KOHell TPyOKM C j0CTaTOYHOM
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TPYEKY KPYKCA: KATOOHBIE JIYYY 3ACTABAAIOT CBETUTBECH EPHII-
JIUAHT, OCTABIIAIOT TEHb OT MAJILTHIACKOTO KPECTA M OBUTAIOT
JNIOMATKU KPBIIBYATKHY, OKA3ABIUENICSA HA UX IYTH
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CUJION, TO BO3ZHWKAET COBEPIIEHHO HWHOE H3JydYeHHe,
AOCTaTOYHO MONHOE AN TOro, WToObl NMPOHUKATH
CKkB03b MA0Th. He mponuto u rozja, kak AHpU Bexke-
penn o6Hapyxw B Tapuxe eme ogHy $opMy NpOHH-
KAIoWIMX Nyyei, HCIycKaeMBbIX KyCcOYKAaMH ypaHa, Ipo-
XOAAUMX Yepe3 HelIPO3PadHbIA IKPaH U OCTAaRAIOIMX
cnen Ha doromnacrture. Bekope crano sicHo, 4to 06a
THIA U3JMYYEeHUA MOTYT MOHM3UPOBATh [a3 M HAXeNATh
€ro 37MexTpu4YeckuM 3apAzfoM. Terepb Mbl 3HaeM, 4TO
3TO NMPOMCXOAWUT JIOTOMY, 4TO OOHapyXeHHBIE Ny4YH
BHIOMBAIOT 3NIEKTPOHE] U3 ATOMOB.

BepryBmnch u3 Esponel, 4ToObl NPHCTYIIHTB
K pabore B YuKarckoM yHUBEPCHUTETE, IZi€ B TO BpEMA
HapcreoBasn MalikenbcoH, MHWIIMKEH u3JAanexa
Ha6mogan 3a paGoTaMy HEKOTODHIX BeJuyallIMX
€BPONEHCKUX Y4YeHBIX, YBJIE€YEHHbIX HOBOH ¢u3u-
xoi. B Kaeenaumckou saboparopun Kembpuaxka
k. Jx. ToMCOH TOKa3an, YTo IyY0K MOXHO OTKJO-
HAThL He TONMbKO MATHUTOM, HO M CHJIBHBIM 3/IEKTPH-
YeCKHM mosieM. I'epiy HeyZauHO NPOBe IKCIEPUMEHT,
B KOTOPOM NYYOK IPOXOAHI MEXAY NapanieJbHHMH
IUTaCTHHAMH BHYTPH BaKyyMHOH namnbl. Korza Ha
IJIACTHHH NOJABajioCch HANPSDKEHHUeE OT 3/eKTpUdec-
KOTO 37eMeHTa, Ny4OoK He cmemaincs. Tepu pemun,
YTO 3T Ay4YM — HeMaTepuajibHble BO3MYLIeHHMs
s¢upa. (Ypoxk Maiikenncona-MopaH BCe elle He
ObLI yCBOEH.)

Tomcon nozgo3pesan, uyro lepu HeZOCTaTOUHO
OTKa4aj BO3AYX M3 JJAMIILI ¥ OCTABIIHUECH MONEKYJIbI
3aKOpPa4yMBalOT WNACTUHBI TaK, CIOBHO OHY OKa3bl-
BalOTCA Nox HoxzaeM. IIpu 6osee BHICOKOM BaKyyme
OH CMOT HOATOJIKHYTh MIYy4OK B CTOPOHY HOJOXH-

| Tnapa 10. Pofepm Munnuxen 185



N =

DKCIEPUMEHT Jx. 1. TOMCOHA. B TOYKE C BO3HHKAIOT
KATOAIHSIE JIYYH, KOTOPHIE ITPOXOAAT YEPE3 NOAOXUTENBHO
3APSOKEHHBIN AHOX (A), 3ATEM YEPE3 OTBEPCTHME B W MEXZY

MNACTHHAMU D 1 E ¥ BHCBEYMBAIOT TOYKY B KOHIIE TPYBKH.
TTOOAMA HATIPSDKEHHA HA TUTACTHHB! 3ACTABJIAET /1YY
OTKJIOHATECH

TeJILHOTO NONI0CA — Cepbe3HOe YKa3aHHue Ha TO, YTO
KaTOZHBIE IYYH COCTOAT H3 OTPHIATENBHO 3aDSKEH-
HOro BeleCTBa, YaCTHL 3AEKTPHYECTBA, HIIH 3JIEKT-
POHOB.

5l He cobupancs MOKynaTe ycTaHOBKY TOMCOHa, HO
KpacoTa SKCMepPUMEHTa HaCTONbKO cobJasHuAa MeHH,
YTO S HE YCTOA/N: B IIPOCTOi AepeBAHHOH paMKe yCTa-
HOBJeHa cpepuyecKas BaKyyMHas Tpybka ¢ 3aocTpe-
HUAMHK, a DonbiuHe MeAHble KaTyiiku IenbMrosibua
(Ha3BaHBl TaKk B 4YeCcTh HeMeukoro ¢usuka I'epmaHa
¢ou TensMronsua) Kpendarca no 6okam. Ilpu paccro-
SIHUM MeXZy HUMH, PaBHOM HX paguycy (15 cM), OHH
€037aBajli paBHOMePHOE MarHUTHOE 1I0J1e, B KOTOPOM
okaseiBazace TpyOka. llpubop Gbur usrotosnex B I'ep-
MaHMH ZJ1s1 ZeMOHCTPAUXM Ha ypokax GusHkH, 1 noce-
peBiee ¥ ITOTPECKABIIEECA MOKPBITHE JEKTPHYECKUX
KJIeMM MO3BOJIANIO NPERNOiarath, 4TO CAEAIA ero
B 60-€ IOAbLI TPOULJIOTO Beka.

Hukakoro pykoBOACTBA He GLIIO, a BMECTO HEro
OKa3aJICA TOJICTbIA NUCT YepTeXxHOi Gymarw, Ha KOTo-

186 | Dxorax HXOHCOH |



COBPEMEHHBII BAPUAHT YCTAHOBKN TOMCOHA
Pucynox Srucon Kenm

POM KTO-TO L{BETHbIMH KapaHAAaMH H306pa3uJi CxeMy
BKJIIOYEeHUsA npUGOpa: A1 pa3orpeBa MeTAIMYECKOTO
Karozia 1 Bei6pOCa 3/1eKTPOHOB, YCKOPSAIOMMXCA 3HAYM-
TeIbHO GO/BIINM HANpsDKeHHs Ha aHoJe, NoAaBaIOCh
HanpsbkeHveM 6,3 B. TpeTHil HCTOYHHK TOKA JOJDKEH
6bU1 MuTaTh KaTymku lensMronbua. Sl moAcoeAMHWI
NpOBOAA K MOEMY MCTOYHUKY NMHMTaHUA ¥ BBIKIIOYMI
CBET.

3pemnme 6b1o XyTkoBaThiM. [1o Mepe Toro xax
A yBeNHYMBAJ HaNpsDKeHHe HAa aHOJe, BOKPYT KaToza
cobupanock 3eneHosatoe obnako B ¢opme AONOKa,
OHO POUIO M HAMOJIHAMOCH CBETOM 0 TeX IOp, MOKa
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npH 160 B TOHKWH Kak BOJIOCOK CHHMH Jy4 “BBICTpe-
JU” U3 CAMOW cepZilieBUHE] M YAapua B BEPXHIOK) 4acThb
crekna. HacTosmmii JxusH B OyToinke! Kaxum crpam-
HBIM 3TO BCe IO/DKHO OBIM0 Kas3aTeea KpyKcey M ApyruM
MMOHEpaM 3/eKTPOHHO-Ny4eBbIX npubopos! HexoTto-
PHIM UYAKRNOCH, YTO OHM BHAAT IKTONIA3MY, T CAMYKO
cybCcTaHLMIO, MOABNSAIOMYIOCA H3 OTBEPCTHH B Tese
MefMyMa BO BpeMs CIMpPHUTHYecKoro ceaHca. Iloaneca
CTEPXXHEBOM MarHUT K CTeKOy, f 3acTaBdN [DKMHHA
UCKPUBUTHCA. JepHbIA INOMIOC OTKJIOHAN Ny4OK Ha
MeH#, a KPaCHBIA — OTTa/IKMBAJL

Tenmeps mpuOIIa NMOpa NOAATh HaNpAXeHVie Ha
KaTymKH. Sl cTan NOTHXOHLKY BEpTETh PYUKY, H NpH
HanpsoKeHuu 3,5 B ¥ Toke 0,76 A ny4ok 3aKpyTuancs
no 4acoBoM crpenke M o6pasoBan CHUAIOMUHA Kpyr
BHYTpH TpyOku. ECIM aHOZ crapaicsA TONKATh d/eK-
TPOHB! CTPOTO BBEpX, TO MarHUTHBIH BeTep CHOCHA
¥IX B CTOPOHY — ZIBE CHJIbl BCTPETHUIMUCH NOA NMPAMBIM
YI7IOM U, Kak n1oHs TOMCOH, peay/ibTaT aToi 60pb6bI
3aBUCHT OT MacChl 4aCTHI M UX 3apaza. DKCIIEPHMEHT
He MOT eMy aTh HY OAAHOM U3 3THX BeNUYHH (ITOTOMY
4TO JIerkue, c1abo 3apmikeHHbIe YaCTHIBI BYAYT BecTH
ce6a Tak XKe, KaKk U TAXKeNAble YaCTHUH! ¢ OONbIINM
3apsanoM). Ho cOOTHOmEHMe BeIMUWH OMpefenuTh
MOXHO.

Al noAcTaBUA CBOM BEIMYMHLI — aHOAHOTO HAmps-
AeHusd, TOKa Ha KaTylKax, pafiyca MepLAIoLIero
Kpyra — B ero ypaBHEHMe W NpOM3BeN BhIYMCTeE-
Hua. [lonyumnocs 2,5 x 10% KynoHa Ha rpamm (eau-
HULIA 3NIEKTPUYECKOTO 3apAza “KyJoH” Gbina Ha3BaHa
B 4ecTh (paHunysckoro yuenoro Illapns OriocreHa
Kynosa, oHa npuGNM3uTeNbHO PaBHAETCA KOMTUYECTBY
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3JIeKTPUYECTBA, NPOXOASNIEMY eXeCeKyHOHO depes
100-BaTTHYKO JIaMIIOYKY). 51 HOMYYMI HTOTOBYIO BEJH-
YHHY TPMMepHO HAa 50% Oonbume ofuwenpuHATOH,
HO GBIN JOBONEH TeM, YTO XOTb KONHYECTBO Hynei
B pe3yJbTaTe COBNAJIO.

Bosnee BaxHbiM ObUI0 TO, uTo ToMCOH cofupancs
NOKa3aTh, 3 MMEHHO: OTHOMIEHME 3apAZid K MacChl Yac-
THL JIy4a He 3aBUCHT HH OT KOHKPeTHOTO ra3a B TpyOke,
HM OT METaJia, N3 KOTOPOro CAeJNiaH KaTod. BT0 O3Ha-
4aerT, YTo, He3aBHCHMO HH OT 4ero, Jiyd 6yAeT cOCTOATD
¥3 OTHOTO H TOrO € BelecTsa.

M KakuM e CTpaHHHM ObUIO 3TO BellecTBo!
OTHoLIEeHKe 3apAfa K Macce yxe 6bII0 H3MEPEHO A
3aHMMAIOILETO CaMOe BLICOKO® MeCTO B MepHOAHYec-
Ko# TabGiuue aToMa BOAOPOZA, KOIZA OH MepeTeKan
OT MOMIOCa K TIOMIOCY 2NeKTPONUTHIECKOTO 3/IeMeHTa.
st aneKTPOHA 3Ta BeIUYMHA ObUTa IMOYTH B THICAYY
pa3 Gonbue. JIu6o y Hero AOMKeH OLITH OTPOMHBIIT
3apAz, nubo, Kak npeznonaran TOMCOH, OH HeCOM3Me-
pHUMO MeHbIle atoMa. MHTyHuMA noackaseisana Tom-
COHY, YTO OH OTKpbLT HeyTo HeBooOpasuMoe — cyba-
TOMHYIO YaCTHLY.

Ilfen 1906 roa, 1 MuniMkeH YyBCTBOBan cebs Kak
qeJIOBEeK, YTPaTUBIIMH mousy NOZ Horamu. K atomy
BPEMEHU OH yXe JecATh JjieT nposesa B Uukaro, HO
OCTaBajCA BCero JAullb JOLeHTOM. IIpaBzia, OH cyHTan
ceBa xopomMM NpenoaaBaTeneM, H HEAPOM ero y4eb-
HUKY XOpOmO HApoAaBauCh. ONHAKO eMy MCHOAHM-
ROCHh TPHANATL BOCEMb -~ BO3PAcT BIQJIHE 3peJiblit Ui
¢u3mnKa, — a oH He cAenan emle HU OFHOro 6OMBIIOro
OTKpBITHA!
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Munnuked 3HaJd, YTO BNEYATNAOWMA 3KCMepu-
MeHT ToMCOHa He /lan OTBETOB Ha BCe BOMpOCH!. 1oz
HalileHHOe COOTHONIEHWE NMOZNAfan0 O4YeHb MHOrO
3Ha4yeHU# 3apana ¥ Maccel. Takasd HeoNpeAeNeHHOCTh
He MOIMIA Pa3BeATb CKeNTHLUM3M HEeMEUKHUX YYeHbIX,
HO~NIPEXXHEMY CYMTABIIHX, YTO NEKTPHYECTBO — 3TO
abupHble BOAHBL YroObI pa3pemuTh 3TOT BOMPOC,
HYKHO ObIN0 HaiiTy XOTA 6Bl OJIHY BETHYUHY M3 COOT-
HomeHusa ToMcoHa, To ecTb nubo Maccy, 160 3apan
3NEXTPOHA.

MuMImMKeH Havasl ¢ TIOBTOPEHUs 3KCNepUMEHTa, B
KOTOPOM OAIMH M3 y4eHbIX rpynnsl TomcoHa B KaseH-
AUICKO# nabopaTOpHH ONpefienns BpeMs, 3a KOTOpoe
3apAKEHHBIA TyMaH M3 BOAAHLIX I1apOB, MOHU3HPO-
BaHHBIM MMGO DEHTreHOBCKUMM Jyyamu, JM6Go M3ny-
YeHHeM DajMd, TIONTHOCTHIO OCElaeT HA CTEHKAX rep-
METHYHOTO cocyAa. TyMaH Haxozuica Mexay AByMs
METaJNWYecKHMU MAACTHHAMH, HOAKIIOUEHHBIMH
K TIO/II0CaM TaJibBAHUYECKOTO 3/IeMEHTa. 3aMeTHB, KaK
CKOPOCTh OCAXKJCHHA 11apa MEHAETCA B 3aBHCHMOCTH
OT BE/IMYMHBI 3JIEKTPHYECKOTO MONA, MOXKHO ompefe-
auTe 061Mit 3apax obnaka. Ecau ke BeNUYHHy 3TOrO
3aps/ia pa3fieIMTh Ha KOJIMYeCTBO 3aPAKEHHDIX YaCTHL,
KOTOpble, IO BalieMy NPeANONOXEHHIO, CORepXaTca
B ofnaKe, MOXHO PacCYUTATh TPHMEPHYIO BeINYMHY
3apsiZia OZHOTO 3/IeKTPOHA.

DTOT METOXN, HCHNONB3YIOMUN TaK Ha3bIBaeMylo
KaMepy BuibcoHa, He YCTPaHsAN HeomnpeAesieHHOCTh
Y BO3MOXHOCTb PasHbIX HHTepnperanuii. Ilap Bo3HH-
KaJi NOCTOAHHO, BEPXHHi1 Kpait 06/1aka ObLT HEPOBHBIM
H HEYeTKMM, oT49ero HabaoneHHe 3a ero ABHKEHHEM
GEIIO ZenoM BeCbMa HenerkuM. MUJUIMKeH YBelTudun
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HOHM3ALHOHHAS KAMEPA BUECOHA. BAXYYM C P OTKPH-
THM BAYCKHOIO KJIANIAHA B BCACHIBAET YEPE3 OCHOBAHME
KAMEPBI A HAXOZSIIUICH B HEM BAAXKHBM BO3AYX. YBEANYE-
HUE OBBEMA BEOET K OBPA3OBAHHIO OBNAKA

HanpsXeHHe B HafleXZe YCTOWYHBO 3aQUKCHPOBATH
MHILEHb MEXAY NMONMOXKUTENBHBIM ¥ OTPHLIATENbHbIM
nomocamu. Torzia yaacrcs, N0Jaraj OH, H3MepPHTh CKO-
POCTh MCTIAPEHUA M YHECTh ee B AaNbHeHIMX pacye-
Tax.

BMeCTO 3TOro mnocie BXIIOYeHHA PyOMibHMKA
06/1ak0 MCYe3N0, U IKCTIePUMEHT He moayduinca. ITo
KpaiiHe Mepe, TaK Ka3aaoch A0 TeX Mop, NOKa y4eHblH
He 3aMeTHJ1, YTO HeCKOIbKO BOAAHEIX KaIleNlb OCTaINCh
BHCETb B BO3AyXe. 3HAYWT, UX BeC M 3apsz OKa3aauch
TaKWMM, TIPU KOTOPLIX CUJA NPUTSDKEHNSA TONHOCTBIO
YpaBHOBEIUINBaNACh ZAeHCTBYIOIIMM B IPOTHBONONOX-
HOM HarpaBJleHHH 3eKTPUYECKUM TIONIEM.

MUIMKEH NOHAN, YTO 3TO NMO3BOJMT MOCTaBUTh
Gonee TOYHBIA BKCMEpUMEHT. Bmecto TOrO 4TOGHI
M3y4yaTh [OBedeHHe Lesoro obnaka Kamenb B Macce,
OH cMOXeT HabMIIATL KM 10 oAHoH. [nags yepes
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HeGONMBUIOH Te/ecKON, YCTAHOBMEHHBIt Ha paccTof-
HUM YyTh G0see IOIyMeTpa OT yCTaHOBKH, OH BhIGepeT
3aBUCIIYIO KalUlio, a 3aTeM BBIKITIOYMT 3JIEKTpHYec-
TB0! C XpOHOMETPOM B PYKe OH PaCcCUMTHIBAJI BPEMS
TaJIeHus KA MeXAY OTAeNbLHBIMM JieleHUAMY OKY-
Aspa Teaeckona. Yac 3a 4yacoM OH 3aITUCKIBAN Pe3ynb-
TaThl, CPABHUBAA NPUMEPHBIi BEC KATJIH ¥ KOJHYECTBO
3apsza, HeoBxoamMoe Anst ee yAepxkauus. Kak coob-
tan MuAnuKeH, pesy/bTaThi Beerga 6pum “I1, 2, 3, 4
unu moGoi APyroi nenbili MEOXUTEb MMHUMANLHOTO
3apsAa, KOTOPLIA KOTAA-THO0 M3MEpANCH ANA MUHU-
ManbHOH Kamin”. Y neHCTBUTENBHO, 3apAA yBenWdH-
BaJICsl PABHBIMM IIOPLIUAMH, KOTOPBIE, 10 €10 PaCyeTaM,
PaBHAJHUCE I,55 X 107 Ky/IOHa.

B centAGpe 1909 roza OH oTnpaBuicsa B BunHuner,
4TO6K! JONMOXKUTL PE3YNbTarhl CBOMX OINBITOB, KOTO-
phie OH CYMTaA NpeNBAPUTENbHLIMM, Ha 3aCefaHWVK
BpuraHckuil acconualtiy cogeiicTBHA Hayke. Berynu-
TebHYI0 pedb npousHec caM ToMcoH, a DpHer Pesep-
dopa — emy TonbKo uTO GbiNa BpydeHa Hobenepckas
npeMHs — MpoYen JEKUHIO O COCTOAHHH aTOMHOH
$m3KMKH, OT™Meyas, 4yTo NPH BCeX ycmexax MOCAENHero
BpeMeHU “OGHApYXUTb OTAENBHBII 37IEKTPOH TOKa He
yaanocy”. Torma MuDINKeH, KOTOPHIH He 6bIn paxe
3afABJIeH B IIOBECTKE /IHA, YAUBHA MHOTHX, 3adBHB, UTO
OH y)Xe 6IM30K K pemIeHHIO 3TO 3aia4H.

Bosppamasch B moe3je A0MOM, OH pa3MLINIAI,
KaK cAenaTh ero 3KcnepuMeHT Gonee yGeamrenn-
HbIM. U3-32 McnapeHna Kaxpas Kanns KHMBeT BCero
HECKONbKO CeKyHJl. Ecnu 651 Kannst %uia MEHYTHI WIH
Jiaxe 4achl, TO MOXKHO ObII0 GBI perynnpoBarh Hanpa-
xeHue B Gonee mUpOKOM zauanasoHe. ITockombKy
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B 3TO BpeMst OH noGoBanca paBHuHaMu MaHuTOORY,
TO OTBET, Kak OH BMOCKEACTBMH BCIIOMMHAJ, NpHIIEN
MTHOBEHHO.

Ilo npuesne B Yukaro oH nonpocun Xapsea ®ner-
yepa, KOTOPBIi TOIZA HCKal TeMy AIA AOKTOPCKOM
AMCCepTalyH, MOCMOTPETh, MOXHO JIM 3KCTIEPHMEH-
THPOBAaTb He ¢ KalNAMH BOJbI, a C KalUVIAMM JZIpYTHX,
Gonee “xuBy4ynx” xupkocreil. IIprobpers cexyHmo-
Mep ¥ NTOHa0I0AaB B COCEAHEH anTeKe 3a MOBEJIEHHEM
macna, Oneryep cran cobupaTh yCTAaHOBKY ANA SKC-
NepyMeHTa: ZIBe KpYIVIble NaTYHHbIE IUIACTHHBI (TIpH-
4yeM B BepXHel OH NOCpenuHe NPOCBEPIM OTBEPCTHE)
YCTaHABIMBaNNCh Ha JabopaTOpHOM CTONe M MOA-
CBEYMBANUChL APKUM cBeToM cBoky. Hax ycTaHoBKO#
OH pacnbUIAN MAaclo U HabMozan 3a HUM B TeJIeCKOlL
Brocsiencreiy OH rOBOPHI, YTO 3TO OBUIO He3abbiBa-
eMoe 3penume:

Ipocmpancmeo 6s1n0 YCHINGHO KPOXOMHBIMU 36€3-
douxamu écex yeemoe padyzu. Bonee kpynmvie xannu
8CKOpe ynany Ha OHO, G MANENbKUE OCMABANUCH
8 8o3dyxe noumu murymy. OHU UCNOTHANY Heaepo-
AMHO 3AMBICNOBAMBIU maney,.

Ha cnepyiomee yrpo ®neruep BkaTha B 1aboparopuio
Gonburylo 6arapeid FaJbBAHUYECKMX DNEMEHTOB, CHO-
COOHBIX IaTh OfIHY THICAYY BOJBT, M MOACOENUHII MX
K JIATYHHBIM IJIACTUHAM. YBeNIMYMBaA TOK, OH BOCXH-
IeHHO Habmozan 3a TeM, KaK OTAeNbHbIe KallIi MOoJ-
NPLIrMBAJIH BBEPX, 4 APyrye ONyCcKaauck BHM3. TpeHue

I Maxuto6a — npoBMHUMA B UerTpe KaHaasL
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PAHHSAA BEPCHSA DKCNEPUMEHTA MUJITUKEHA C MACSIHHMHU
KANASIMH. KANAY ONYCKAJINCh YEPE3 HEBONLIMOE OTBEPCTHE
¥ PACTIONIATAJIACH B IPOCTPAHCTBE MEXY TATYHHBIMM [JIAC-
TUHAMM C ¥ D, KOTOPHIE YEPE3 PYBUABHUK BBITH MOAKMIOYEHK
K UCTOYHMKY DNEKTPUMECTBA. CNEBA — YCTOYHHWK PEHTTEHOB-
CKOT'O U3NYYEHHS, KOTOPBHII HCNIONB30OBANCA ANA “BHIBUBA-
HWA™ DJIEKTPOHOB Y3 KANEAb K U3IMEHEHUS UX 3APAMA

O COMIO MyIbBEpH3aTopa MpHAABal0 UM TO NONO-
KUTENbHbIA, TO OTPHLIATENbHbINA 3apal. YBHAeB, Kak
xopotmo cpaboTan ero niaH, MUIIHKeH NPULUEN B BOC-
Topr. Bmecre ¢ ®neryepoM OH ycoBepLIEHCTBOBAN
YCTaHOBKY M KaXKAbli Beuep BCe NOCeAYIoiHe NOATona
NpOBOANA B 1a6OPATOPHH, HAKAIUIMBAA AAHHBIE.

Mos ycraHOBKa, CIPOeKTHPOBAaHHAA U CO3AaHHAA
GupMuHTeMcKOH Komnanueit Phillip Harris, npen-
crapisna cobOi YDpPOILEHHYIO BEPCHIO YCTaHOBKH
MunnvkeHa, OAHAaKO WAes Muinnkena peanusosa-
nack B Heif 6e3 Kakux-nu60 M3MeHeHHit. JIaTyHHbIe
IUIaCTHHBI GbUIA YCTAHOBJIEHB! BHYTPH MOKOAMIEHCA
Ha TpeX HOXKAaxX IJIeKCUIIacoBoi maatgopmel, CMOH-
THPOBAaHHOH Ha TBEPAOM JepeBAHHOM Opyce pas-
MepoM NPHUMEPHO 40 X 50 ¢cM. COoky pacnonaranacs
MCTOYHHK OCBelleHWA — MeTaUIHYecKud Kopmyc,
MOKpAIleHHbIH B Cephiil 1abopaTopHblil BeT M cHAb-
)eHHBIA GOoKycHpyroliel IMH30KH. AHIIUACKUX aMN
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To Pressure Tonk

BONEE NO3AHAS BEPCUSA YCTAHOBKH. CEPHHHEIU NMYNHBEPUIATOP
A NOAABAN OMUMIEHHEIH YEPE3 OUNLTP BO3AYX, YTOBL! PACCE-
ATh MACJIO B KAMEPE C, OTKYZIA CAYYAHHASA KANAA NPOAOH-
JKANA CBO# 1IYTH YEPE3 OTBEPCTHE B BEPXHEMN NMIACTUHE M

y MeHA He 6bLIO, HO 1 CMOT HailTH TIOMECTHBILYIOCS
B 3TOT KOPINYC rAJIOFeHOBYIO JIAMITy, /151 KOTOPO# MOT-
pebosancs ananrep.

Jins vabmozeHus 3a NIAINYIIAMY KaTUIAMH Y MeHS
6bU1 TeIEMHKPOCKON (YTO-TO CPeiHee MeXZAY TeNecKo-
NOM M MUKPOCKOIOM), OCHALeHHBIH OKYAAPOM € U3Me-
PUTEABHOM CETKOH. [Ina noAa4y HanpsXKeHUA HMeCs
pyOMibHUMK. B BepxHeM NONOXEHUH HanpsKeHue
NoAaBanoCek Ha MAACTHHB! (HAZNUCHL HA YEPHOM Kb~
anke rnacuna: “He mpesreruars 2000 B!”). B HuKHeM
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ITOJI0XKEHWH TIPOMCXOIWIO 3aMbiKaHue, ¥ 3apAA pacce-
uBanca. Y BoT, pa3o6paB yCTaHOBKY M OYUCTHB ee OT
MBUTH U OCEBILETro 33 THICKYM CTYAEHYECKHX AEMOHC-
Tpauuii Macna, A 6bUI rOTOB K NPOBEAEHHIO CBOEIo
COBCTBEHHOTO 3KCIIEPHMEHTA.

Sl 3apaaun oGbIuHbIA NappIOMEDHEIH MyNTbBEpHU3a-
TOD Ba3eJIMHOBBIM MACJIOM U BIIPHICHYJ €T0 B KaMepy
TI0BEPX BEpXHEl NAaTYHHOH niacTUHBL. TToTOM NoOAOXK-
RaJl, IOKa HECKOJIBKO Kalesb He ONyCTATCA Yepes Kpo-

YCTAHOBKA MUITUKEHA POU3BOACTBA
KOMIIAHUMY Phillip Harris
Puycynox 3xucor Kenm
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XOTHOe OTBepcTHMe B IviacTvHe. Kaniu Brirszenu.
CKOpee, KaK NbUIMHKY B CHOIE COJIHEYHOTO CBETA, 3 He
KaK MajeHbKHe 3Be3fioukM. OZHAKO MX BO3JeiiCTBHe
6b110 runHOTHYECKMM. S 0TOGpan Ty, KOTOpas najana
TN7aBHO ¥ NPAMO, U BKIIOYMN HanpspkeHue. Ecnu Obl
OHa HEOXXMAAHHO YCTPEMHIACh BBEPX, 3TO 03HA4ao Bbl,
YTO Y Hee ecThb 3apaz. [IBuras pyOUIbHIK BBEPX H BHH3
M PeryIupys HanpsokeHHe, Sl 3aceKan BpeMs IObeMa
U NajieHNs Kaneab Mexny AeleHUAMM W3MepuTesb-
HOW CeTKM OKYNsipa — 4,2 CEKYHIBI BHU3, 2,6 CEKYHIBI
BBepX... 6,8 CeKyH/bl BBEDX... 7, I M 2,2..8,1 U 3,3.

MHe 3TO CTan0 HPaBUTLCA, HO, YTOGH NPaBUIBHO
NPOBOAUTE 3KCNIEPUMEHT, TPeBOBaJOChH BBIACIATH
ONIHY KaryIio ¥ 070 HabmiofiaTh pasbpoc BO BpeMeHH
TNoAbeMa, KOTODHIH CHTHaNIM3MpyeT 06 OTAade WM
3axBaTe 37IeKTpoHa Kamnneit. Koraa s Hakonun xaHHble
M3MepeHnH And AecATKa Kaneib U NPUMEPHO Ompese-
JIMM ¥X Maccy (10 ypaBHeHMIO, KOTOpOe H3BECTHO Kak
3akoH Croxca), MHe yAaN0Ch PaCCYNTaTh, YeMy paBHA
eIMHUNA 3apAAa.

BTO TO/NBKO B y4eGHMKAX 110 PpU3HKe BCe BHITTAAUT
TaK NpocTo. TaM HeT yIIOMHHAHHUA O TOM, YTO MeXAY
JIATYHHBIMM IIACTMHAMM MOXKeT NPOM30HTH KOPOTKOe
3aMbIKaHMe WM YTO OHM MOTYT HCKPHUTb OTTOTO, YTO
Chexasla KOHTaKTHaA KIMIca. MOMYMT y4eGHUK 1 0 TOM,
YTO MOXXHO BBITYCTHTb M3 NYJAbBEPU3ATOpPa CIHIIKOM
MHOro Macjla ¥ TOTAa OTBEPCTHE B NIacTuHe 3abberca.
51 yxe He roBOpIO, KaK JIeTKO TEpenyTaTh Kamiu HIH
NPUHATH 3a KA COPUHKY B CBOEM I71a3y.

S BBIZEINL KAIUMO, KOTOpas MoKa3anach MHe uze-
anbHbIM 06paslioM, a notom GecrioMomHO Habmonan,
KaK OHa MoKuaaeT GOKaNbHYI0 MIOCKOCTh. HHOrAa
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Karulsl OKa3bIBaJach TaKOH TAXKeJIOM, YTo KaMHeM LU1a
Ha IHO, WK 3apAXaNnach TaxK CUIbHO NMPH BKAIOYEHUH
3/IeKTPHYECTBA, YTO pakeTOH Hcye3ana u3 Buaty. Tonbko
nocje MHOXECTBA HeyZaYHbIX MOMBITOK A MOHAN, YTO
OCBOUTH TAKOH TOHKHMH 3KCIIepUMEHT s MeHsA — Bce
PaBHO YTO BLIYYHThCA WUTPATh HA CKPHUIKE HAM CTATh
CTOJIAPOM-KPAaCHOAECPEeBIIMKOM. '

A BOT MasCcTpO MUIMKKEH TaK JIOBKO 00X0aucA
€O CBOEH YCTaHOBKOH, YTO, IIOHMAB B TIPHIIeN ONTHYeC-
Koro npubopa Kanmo, MOT ONTU NOYXHHATb, a, Bep-
HYBUIKCH, OOHAPYXUTD, YTO €0 KamJis IIPaKTHYECKK He
CEBUHYNACh CO CBOEro Mecta. MIMest jke TaKOTo NOMOII-
HMKa, Kak PreTyep, OH J1erko GUKCHPOBaAJ H3MEHEHHUs
B CKOPOCTH ABHKEHH KalleJib, KOIAla 3/1€KTPOHBI “TIpH-
JMOann” K Kame Wav NOKWAANM ee, KaK NacCcaXUpbl
caH-ppaHLMCccKOro TpaMeaa. Ecm eMy HyxHO ObLIO
NPHAATH KaIIAM HeGoNbII0e YCKOPEHHe, OH OTKPhIBasi
CBUHI{OBYIO ABEPHY U “NOATOHAN” UX pafueM.

Ero pauHble, monay4eHHble B 3KCMIepHMEHTe C BOAA-
HEIMM KalIfiIMHM, YXe MNO/ABEepI/INCh COMHEHHIO CO
CTOPDOHBI OJHOTO ABCTPHUICKOrO 3KCNEPHUMEHTATOpa,
KOTODBIH yTBEpXZAal, YTO eMy YAANOCh BbIAENUTD “Ccy6-
3NIEKTPOHBI", KOTOPLIE, KAK OH N0/I03peBa, ABAAIOTCA
HaMMEHbIIVMH eMHULIAMH 3apAfa. OIHAaKo pesyis-
TaTh, NONyYeHHbIe MMIMKEHOM B ero paHHeM, 6onee

" rpy6oM 3KCIepUMeHTe, HALIK [OTTHOE OATBepXAeHHe
B SKCIEPUMEHTaX ¢ MACIAHBIMN KalUIAMH. BIIeKTPOHbI
HeWCTBUTENIbHO CyllecTBOBaNH. OfHaX[Abl BeYepOM
Yapnb3 Hporeyc IlITelinMell, TMOHED 3/IEKTPOTEXHHKH,
npuiien K MUIIKKeHy NOCMOTPETh HAa KCTIePUMEHT.
“Hukorza Obr He moBepu!” — Bce MOBTOPAN OH, 6naro-
ZapHo TpAaca pyky Preryepa.

198 } DokoPAX JIKOHCOH |



B Havane 1910 roja OHM HAYajM 3aMUCBIBATL pe-
3yNLTAaTHl, ¥ B TeYeHHe TpexX NOCAeAYIoWUX jer Mwmi-
NVKeH HENpepbIBHO COBEPHIEHCTBOBAA 3KCTIEPUMEHT.
ITpocTas HacCTONBHAs YCTAHOBKA MOCTENEHHO NpeBpa-
THJIaCh B BBICOKOTEXHONIOTMYHOE YCTPOHCTBO C ¢ub-
Tpauxeil BO3ZyXa, TOYHLIM KOHTPOJieM TeMIepaTyphl,
HaBJIeHMs1 M HaNpPDKeHWA, a TAKXKe YacaM, crnocob-
HbIMM OTMepATb MWUIMCeKyHAb1. He MeHee BaXXHO H TO,
YTO OH HaydWJIC IIOHMMATh NOBelleHWe Kamenib. Bce
Hey/ayM U ycrnexy MWUIMKeH 3anHCbiBa B AHEBHUKE:

Quens MeOneHHO YMO-mO He MAX... He Y8EPEX 6 pac-
cmosnuu... Boamoxcno, cdeoennas xanns.. Kpa-
comxa... Onybnuxoeams... Xopowa dns wnebonouoi
xannu... Omauyuno... Ipasunvro... Hueem 3uauenue...
He nonysumcs... Ony@nuxoeams amy xpacomxy.

Ilo Mepe ocBOeHMs KOJIMUYECTBO “KPacOTOK™ yBeIH4M-
BaNoCh:

Camo cosepuercmao... lywuwas us ecex,

BBUIO TaKOe BIEYATHEHHE, YTO 3TO CAMHU 3JNEKT-
POHBI ePeJIMBaIMCh BCEMY LIBETaMK Pajyry.

Bce, xmo euden amom 3Kxcnepumexm.. no cymu,
BHUJEJIN anexmpon, — no3dHnee Hanuuem Munny-
KeH, Cneyuansro ewvidenug amo mecmo, — Moo
6110 nocuumamo KONUHECMB0 3NEKMPOHOB 8 KOH-
KpemHoM  HeGONMbIMOM  INEXMPUMECKOM  3apsade
€ MAKoL e MOUHOCMBIO, C KAKOU CHUIMAIOM NaNbyb!
HA PYKax U HOZax.
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B 1913 rofy OH ONyONMKOBaJ OKOHYaTeNbHYIO BeJlH-
YMHY eAMHULbI 3EKTPHYECKOro 3apaja: 1,5924 x 10™
Ky/oHa. JIecATs et cnycTa o nonydun HoGenesckyio
TIPEMHIO.

BTa HCTOPUA MMeNa HeNpuATHOE MPOKOMKeHHe.
B 1981 roay, nocne cmepru Iappes ®neryepa, Gbis-
1ero NOMOIHMKA MWINKKeHa, NOABHAKC MEMyaphl,
B KOTOPbIX OH He TOJNBKO Gnarofapmn MuinkeHa 3a
TO, YTO TOT NOMOr €My € Kapbepod, HO M BbICKa3aal
CBOE pa304apoBaHHe MO MOBOAY TOrO, YTO €ro y4ac-
THe B 3KCNEpUMEHTe ¢ MaclAHBIMH KalAMH ObLTO
HefooueHeHo, ITo ero coBam, mpodeccop MILIMKeH
ORHAXZAbI MOABHJICA ¥ HEro B KBapTUpe M MPeAnoKuI
CIENKY: MOJ, OH, MuyMkeH, GyAeT eaMHCTBEHHBIM
ABTOPOM CTaThH O 3apsilie NEKTPOHA, a BO BCEX MeHee
3HAaYMMEBIX UX COBMECTHbIX paborax ®nerdep Gymer
yKa3aH KaK CoaBTop.

®neruep xoten, yTobbl €ro MeMyapbl MOABHIKCH
TONEKO NOCJIE €10 CMEPTH, M 3TO 3aCTaBAAET EMY BePHTb,
HO TaKMM 00pa3soM OH JAUIIKWI MunHKeHa (KOTOPEIH
yMep B I953 TOAy) BO3MOXHOCTH AaTh oTBeT. Ec/m
CYZHTB N0 aBTOOHOrpaduu MusINKeHa, TO OH MeHbIle
BCero GbUT MOXO0X Ha YeNoBeKa, C KOTOPHIM “XOTeN0Ch
6b1 MATH B pasBeaky”. OH MOT OBITh CHHCXOAUTENb-
HBIM H Aaxce ¢paHaTUYHBIM. XOTh €r0 aBTOPCTBO HAeH
M30/IMPOBaHUA M N3MepeHHs 3NIeKTPOHA HH Y KOro He
BBI3LIBAET COMHEHH, OH BCe paBHO MOT Ob! GLITH Gonee
CIIPaBEAIMBLIM I10 OTHOLIEHHIO K CBOEMY YYEHUKY.

Ewe Gosee mevyanbHbLIMM BHIITISAAAT OOBHMHEHHA
MuanMkeHa B TOM, YTO OH MOAZAenan onyOaMKosaH-
Hble pe3ynbTaThl. OOHApY)XeHHble B apXMBax 3amUCH
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ero NaGOpaTOPHBIX )XXYPHAJNIOB TOKAa3RIBAIOT, YTO OH
OTOHpaJ TONLKO Te Pe3yNbTaThi, KOTOPhIE He IPOTHBO-
peynnm ero npeacrasjieHuaM. OIHAKO BCe 3TH 0OBH-
HeHus He coBceM yOemurensHbl. Ilogo3peBaio, 4ToO
y MunIiKeHa BO3HUKIO OLIyLIEHHEe TOTO, YTO ZOKHO
NPOUCXOANTE; CBOUM MIECTHIM YYBCTBOM OH MOT OTNH-
4aTh, KOTAA YTO-HUOYyAb W0 He TaK — Tajen COCKO-
4UJI C CeKYHAOMEpa, pe3ko M3MeHHIach TeMiepaTypa
MM HanpsDKeHWe Ha MACTHHAX, YaCTHIA NbUTM MOTJIa
1oKa3arbcs kamueil Macna. OH 3HaJi, YyBCTBOBA, KOI/ia
pe3ynbTaT u3MepeHni Obl1 OLIHOOYHEIM.

Bosnee MHTepeCHLIM NO CPABHEHHIO C TAKUMH 06BH-
HeHUAMM ABJIAETCA OTBET HA BONPOC O TOM, KaK onpe-
AeNuTh, I7ie UHCTHHKT, a [Ae IOZICO3HaTeNbHOE XelaHHe
NOATONKHYTh NPUGOP TaK, YTOOBI, KaK Ha CIIHPUTH-
YeCKOH AOCKe, MOMYYMTDh XKesaeMuli oTBeT. C TaKUM
co6Ma3HOM NPHXOZUTCA GOPOTHCA KAKAOMY 3KCIEpH-
MeHTaTopy. [lesio B TOM, YTO CaMOH TeMilepaMeHTHON
yacThi0 JNabopaTopHOro 06OpyAOBaHMA BCeraa ABNSA-
eTCA YeIoBeYecKHii MO3T.



IHocnecnosue

Odunnadyamotii, u camvlii
Kpacueblid, IKCnepumenm

CEHBIO 2006 TOZid, KOrAa A OblN MITATHHIM

nybmuuycroM MIHCTHTYTZ TeopeTHYecKoi

¢usukn Kaenm B Canra-BapGape, mraT

KanudopHus, s BLICTYIHA €O CBOMM H3NO-
KeHUeM KHHTH “JlecATh caMbIX M3AIMHBIX 3JKCIEpH-
MeHTOB”. IToc/e 3TOro BHICTYI/IEHHA KO MHe II0AOILINA
MEHIIMHA U CTIPOCHNA, T0YeMy TepOAMU KHUIHY 0Ka3a-
JICh TONLKO MY>XHYHMHBL.

Sl peficTBUTENBHO TMONYMBIBAJI Haj TeM, 4ToObi
BKJIIOUMTE B KHHrY Mapuio Kiopu B CBA3HM C ee 3KC-
NEpUMEHTaMH C paZiieM W TOTOBHOCTHIO NepebpaThb
TOHHBI PafWOAKTHBHOM PyXbl, 4TOOB! HaiTH BCero
HECKONbKO CHUAKIIMX 4acTHl. OfHAKO IOC/e HEKOTO-
PhIX pa3sMbILITIEHHMIA A MPHUIIEN K BLIBOAY, YTO B 3TOM
6110 Gonblile repOM3Ma, YeM CO3HaTeJIbHOFO XKeJTaHUA
“C TIpUCTpacTHEeM AONpPOCUTH Tpupoay”. Bonee Bepo-
ATHLIM KaHAMZATOM MHE NOKa3anach JInse MaiTtHep,
OZ(HaKO ee MUOHepCKHe PaboTsl [0 ZeJIeHHUIO Apa po-
BOAMJIMCH B 30-€ FOZbI [TPOIIJIOrO CTOMETHSA COBMECTHO
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¢ Orro Fanom u Ppunem litpacmanom. IToxoxe, Hayka
NOCTeNEeHHO CTAHOBUAChH IITI0ZIOM KOJIZIEKTUBHBIX YCH-
NUI YYeHBIX, T.e. TAKOH, KAKOH Mbl ee 3HaeM CErofiHs.
ITox craTbei, 3asBaAIonieii 06 OTKPEITHH TON-KBAapPKOB,
CTOMT 439 damumitl

Ecsu 651 1 HADYIIMJI YCTAHORJIEHHBIE MHOK PaMKH,
TO, BO3MOXHO, OMHHAZUATEIM CaMbIM U3AMIHBIM 3KC-
IlepMMEHTOM cTano Obl OTKpbiTHE PuToii Jlesu-MoH-
TanbinHA (aKTOpa POCTa HepBHOM TKanw, pabora
Bapbapbt Mak-K/mMHTOK 110 MCCAEJOBAHUIO TPAHCHO-
3HDYIOIMX IeHeTHYeCKHUX CHCTeM WM Xe Onectamas
ReMoHcTpauus Y 1I3aHbCIOH TOro, yTo mpH cnabbix
B3aMMOZEHCTBHAX 33KOH COXPAHEHHS YETHOCTH MOXeET
HapyIaThCs.

He ycnen s 3aKOHYMTL KHWLY, KaK Haval COM-
HeBaThcH B cBoeM BhGope. Tlouemy we Pesepdopn
U aToMHOe aApo, [xeiiMc YeaBUK W HEMTPOH WM
Xeiike Kamepauur-OHHeC M CBEpPXMPOBOAMMOCTDL?
B Gnonoruu Gpinv I'perop MeHZenb M ero cafoBbie
9KCIIEPMMEHTHI 110 TeHETHKE, a TaKxe OCBaabR ABepH,
KOTOPLIH Ai0Ka3a, 4To reHel cocroar u3 JJHK. K yncay
W3AIMHLIX MOKHO OTHECTH W 3HAMEHHTBIH 3KCTIepH-
MeHT Anbopesa Xepmu 1 Mapret Yeii3, nokasasumui,
4TO reHeTHYeckas MHPopmauua cogepxurca B JHK.
He meHee KpacHBBIil 3KcnmepumeHT M3Thi0 Mesennb-
coHa ¥ $panxnuHa Crana - MHOTHE CYMTAIOT €ro
caMbiM OnecTdAmMM B UCTOpuM GUONOrMM — MpoOfe-
MOHCTPHpOBan MexaHusM penpoayuuposanus JHK,
CNeNIOBABIINI M3 MOAENM ABOMHON cnmpanu YOTCOHA
u Kprka.

Ha ncxome XX BeKka OTKpbITHH 6BHIIO HEMHOrO —
Ka3a/oCh, MPUPOAA He XOYeT PacCTaBaThCA CO CBOMMH
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OCTABIIMMHCA TailHaMK. BeposATrHO, yke MHHYNO TO
BpeM#A, KOTZla OTKPHITHE MOXHO COBEPHIMTDH, UCTIONb-
3ysi HACTONLHYIO YCTaHOBKY. OJIHaKO HaBepHsAKa 3TOro
YTBEDXJaTh HeJb3A. Moxer GbITh, BpeMsl OfMHHAZAUA-
TOTO CAMOT0 KPaCHBOTO IKCIIEPUMEHTA NIPOCTO eme He
TIPHILLIO.



Ipumeuanus
u bubnuozpadus



DTN npumedanus M GHOMMOrpaguAs RODKHBI COCHYXUTH
ABoiiHyio cnyx0Oy. TIOMMMO Bcero mpodero, s MX paccMaTt-
PMBAIO K3aK CIMCOK PEKOMEHAOBAHHOM JIMTEPAaTyphl, Crpyn-
NKPOBAHHOM TIO I1aBaM XHUTH. Bce ceTeBble anpeca s BIHEC
Ha CBOi1 cOGCTBeHHBIN CaliT talaya.net, T/ie yMTaTelb MOXET
HAUTH JIOTONHUTEIbHbIE MATEPHAIBL.

C.5 “..caoezo poda nexponoe...” - Cm.: Schilpp P.A. Albert
Einstein: Philosopher-Scientis. La Salle, I1l.: Open Court,
1979 (first publication — 1949). P. 3.,9.

Ipeducnoeue

C.12 ..Xanas xasaiacs 3ee3dou-bpunauarmon... — Millikan R.,
Physical Review, N¢32, 1911. LluT. no: Shamos M.H.,
Great Experiments In Physics. N.Y.: Dover, 1987. P. 243.

C.13 Peayavratsl mccnegoBanus “Physics Word” Gwvun

OIyGAMKOBaHH B ceHTAOpe 2002 I. (cMm.: Crease P.,
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The Most Beautiful Experiment. P. 19-20), OHM Jierd
B OCHOBY KHMIHA Ipu3a “Tlpuama u Maaraux” (The
Prism and the Pendulum: The Ten Most Beautiful
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Brrpa¢: Crooks W. On Radian Matter II, Nature
20 (September 3, 1879). P 439-440.

MunMKeH HelpaBIILHO 3aMOMHW Pa3roBop, COCTO-
ABIUMICA B POXAECTBEHCKMIt couenbHuK. O ero npu-
CYTCTBHM Ha kLM PertreHa cM. 8 kH.: Millikan R.A.
Evolution in Science and Religion. P.1o~11. OfiHaKo Ha

caMOM Jiefle BCTpeYa COCTOANACh 4 AHBapA 1896 T.,
nockonsKy B fiekaGpe 1895 r. oH 6611 B BiopuOypre.
Yacro nuTHpyemas neKuua MaiKeAbcoRra ynoMHHa-
erca B “ApTobrorpadmu” Ha c. 39-40.

CnoBo “3n1eKTPOH” KakK Ha3BaHHe eAHRHLb! 3apsafa

OBUIO BIIEPBbIE HCTIONB30BAHO HPNAHACKUM GHU3HKOM

HxopmieM JROHCTOHOM CTOYHM B cTaThbe “O6 anek-
TPORAX MIIM aTOMaX dNeKTpH4ecTBa” (cm.: Stoney G J.
Of the Electron or Atom of Electricity // Philosophical

Magazine. 1894. N® 38. P. 418).

2,5 x 10° xynona na epamm. — POPMyna OTHOIMEHUs
3apAAa K Macce BHIMIAAMT Tak: v/Br, rie v — ckopocTh
37IEKTPOHOB, B — HampsKeHHe MAarHWTHOTO MO,
a r — pagvyc KPMBU3HBI NyyKa. DTO IKBHBAJIEHTHO
B'blpa)KEHIAlOI

AvALY

(Nuoir):

THe: @ — pafuyc Kartymek, N — KOJIHYeCTBO BUTKOB
KaTyImKy, V — ycKOpsloLiee HANpAKeHHe Ha aHOZe,
I — BennuMHA TOKA B KaTyKaX, 7 — PajMyc mydka,
# — ko3bQMIMeHT MArHUTHOAR MPOHHLEEMOCTH
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C.188

C.18¢9

C.190

C.192

(4n x 10-7), T.e. KOapduuueHT npeobpasoBaHus,
KOTODBIH cOrzacyeT Mexay cofoi Bce eIHHHLbI —
BOJIBTRI, aMIIepsl, KYJIOHbI, CAHTUMETPEI ¥ IPaMMBI.

KonnuecTBo 271eKTPHYECTBA, OPOXOAAIEro Kaxayo
CeKyHAy uepe3 I0OO-BATTHYIO NaMIIOYKy HAaKaJIMBa-
Huf TIPU YCHOBMY, 9TO OHA paboraeT OT MCTOYHMKA
100 B.

Jns anexmpona Ima eenuuuHa 6Gvlna NPUMEPHO 8
moica4y pa3 Gonvwe: TOMCOH Takxe paccMaTpuBan
BO3MOXXHOCTb TOTO, 4TO JIEKTPOHBI MOTYT HMETh
HEeCKOJIbKO OOMbIMYyI0 Maccy M MeHbWWH 3apsn,
OJHAKO TaKoe peANONOKeHHEe IIPOTHBOPedno Obl
pesynbTataM osxcnepuMentos ®ununmna Jlenapra,
KOTOPBIik CYuTasl, 9TO KATOXHO-JTydesble KOPIYCKYAbI
JOMKHDBI GBITL 3HAYUTENBHO JIerde MOJIeKy)l BO3ayXa.

DKcriepuMenT ¢ 06KaKoM mapa GeUI OCYIIECTBIeH
X.A. BUNLCOHOM H CTaJ 3HAYMTENILHBIM I1ATOM BRe-
peX Mo cpaBHEeHMIO ¢ GoJNee paHHMMH NOMBITKAMH,
npeanpunArsiMM Tomconom u JIx. C. 3. Tayncen-
HOM. DKCIEepUMEHTHI KPaTKO ONHMCaHbl B “ABTOGHO-
rpadun”, c. 85-87, a Taxke B xuure The Electron.
P. 45-57. Baitn6epr aHanusHpyer 31y paboTy B KHUre
The Discovery of Subatomic Particles. P. 91~95. B 3Kc-
NepuUMeHTaX HCNoNb30BaNack Kamepa BuabCoHa,
n3obperendas woTiaHaneM Yapan3om BubcoHOM
AJist HAOMIOZIeHNs TPEKOB 3aPHKEHHBIX YacTHIL.

“I, 2, 3, 4 unu n060U Opy20li yeastd MHONCUMEND...” —
Cwm.: Millikan R.A. Autobiography. P. 9o. OxoHYaTe/Nb-
Hblit pe3ynbTaT MWwinuxeHa Gbll TaKoB: 4,65 X 1077
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IMEKTPOCTATHYECKNX efumvnl (KOTOpbIe Taioke
Ha3bIBAIOTCA CTATKYJIOHAMU), YTO PABHO 1,55 X 107
KY7IOHa,

C. 197 3axon Cmoxca (Ha3BaH B 9eCTh yYeHOro c3pa Jxop-
mxa Crokca, xupiero B XIX Beke) ONHCHIBAET naje-
Hie HeGonbmMX cdheprIeckrx ofbeKToB, HanpuMep,
B BA3KOH cpere, HalpuMep, BoJe MK BO3AyXe.
MuKeH ITo3aHee HECKONLKO N3MEHIII YPaBHEHME,
9TOGE! OHO TOYHEe OTMCHIBAIO ABMXEHHE TaKUX Kpo-
XOTHBIX 06bEKTOB, Kak MacJIAHEIE KAILIH.

C.198 Cybanexmponst. — DTHM ¢usnkom Gbun Penmxc
DperxadT H3 BeHckoro yHuBepcuTerTa.

C.200 1,5924 x IO KYJIOH WM 4,774 X 107° crar-
Kyn10H, HBIHe cuMTaercs, 9To 3apaj 31eKTPOHa paBeH
-1.602176 x 107" KyJIOH.



Bnazodaprocmu

He npezncrapndio, Kak MOXHO 6bin10 OBI HaNKCaTh AT
KHHIY, ecnu Obl He oOMIMe MpeKpacHeIX GubanoTek
BOKpyr MeHs. ITepBoil cpeiM HHX XOYeTcAd Ha3BaTh
BEJIMKOJlenHylo 6uGnioTeky MeeM, KOTOpas pacnono-
XeHa Ha BeplIiHe X0JiMa B KoJule/ke cBaroro HoaHxa.
OHa mocTpoeHa no npoekTy apxurexTopa JPxoHa Iay
MeeMa, 1 B ee $OHAAX MOXKHO HAlTH CaMble pa3Hbie
KHHIH 110 UCTOPHH Hayku — ot “AsibMarecra” Ilto-
JeMes Ji0 “DrnekTpoHa” MwuinmkeHa. Mue yaanoch
Aaxe OTBICKATh PaKCHMHIBHOE W3aHHE PYKOMMCHBIX
3amucok Anbbepra MaiikenbcoHa, KOTOpble OH cJie-
nan B 1878 rofly BO BpeMsi N3MepeHHUs CKOPOCTH CBETa.
CoBeprieHHO 0COOeHHO# ABAAETCA MyOAnIHasA 6ubnno-
TeKa, pacnonoXeHHaa B ueHrpe ropoaa Canra-Qe. Ee
YHTANbHBIN 3371 — HACTOALIUH apXUTEKTYPHbIH HIe/eBp.
Tam 6ubHOTEKaPH CNPABOYHOI CTYXGbI IOMOr/IN MHE
TIOIY4UTh HECKONbKO KHUT 10 MBA. M3 CanTa-@e Mue
NPUXOAWIOCH BHIOUpaThca He Aajblle ANbOyKepke,
I7e HaxoAuTcA YHuBepcuTeT wrata Hbro-Mekcuko.
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B OTKpHITOM JOCTyne ero Gubnuotexku KO CHUX mop
HAXO[ATCA NOAIMBKY CTapbiX XYPHAJOB, KOTOpLIE
HHUKTO He COOHMpaeTCs MEPEBOXUTE Ha MUKPOGUILIH.

He Mmory He cka3aThk 0 TOM 3HTY34a3Me, C KOTODLIM
K MOell KHHIre OTHeCCA Npe3HAEHT KOJIeMXa CBATOTO
Uoanna, JxoH BanbkonsM. Xouy nob6naromaputs
Tanca ¢on Bpusena, GuiBinero aupexropa naboparo-
PHH, KOTOPLIH NepBbIM NO3KAKOMHUI MeHf € 3KChe-
pumentaMu TomcoHa U MunnukeHa. Mos 6naropap-
HOCTh YHibaMy JloHaxbio, Ilurepy Ilecuky W Heny
Yonnudy — IpenofaBaTeNsM, KOTOpble CAeNaNn LIeH-
Hble 3aMEYaHMA NpH YTEHWHU pykonucH. S npusHaTe-
nen Oyany JDKMHIXepHYy U JKepanbAy XONTOHY M3
TapBapackoro yusepcutera u Ixxony Xeitnbpony us
Bepxny 3a MX pekOMeHAalUMHU. MHOro LleHHBIX 3aMe-
YaHHii o raaee o [TaBnoBe ¢aenan ,Hal:[HEJlb Tozec u3
Vausepcurera [xxoHa XonkuHca, a Poanba Xoddman
n3 KopHenbcKoro yHHBEpCHTETa NMOMOT CBOMMH 3aMe-
YaHUAMH 110 I11aBe o JlaByaspe.

51, koHeuHO, 6raroaapeH U CBOUM IPY3bAM, KOTOPbIe
BLI3BaNMUCh OBITH MOMMMU NepBLIMU YnTaTensaMu: IMar-
puxy Koddun, Jlyuze T'unszep, Bonun Jlu Jla Mazasnes,
Hasuay ITazea u Ypcyne ITaBuin. BauMaTenbHOe Npo-
yreHne Kopmaka Maxxapt mo3somuno MHe uaba-
BUTBCS OT M3MHIIHUX 3HAKOB fpenuHaHud (Tpapna,
HEKOTOphie M3 HUX NPMILNOCH CHOBA BCTaBHThH). Ha
KOHEeYHOM 3Tare CTaHORJEHMIO KHUTY NOMOTITH 106po-
COBECTHOCTH, SPYAHLIMA U 31paBblit cMbicn Mapu Batn
Y XyAOXKEeCTBEHHOE apoBaHUe DIUCOH KeHT.

DTO — HIecTas KHUra, KOTOPYIO MHe TOBE3J10 IeNaTh
sMecTe ¢ Mlonom CeranoM B uanarenscree Knopf, u tpe-
TheA, KOTOPYIO noMoran genatb Yumn CankuH U3 usza-
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TenAbCTBa Jonathan Cape and Bodly Head. VIx coseThl
M Xopolnee OTHOIUEHHe OKa3a/luCh ZUIA MeHs NpoCcTo
GecueHHbiMU. BecueHHbIM OBII0 MO COTPYAHKYECTBO
Y ¢ IUTepaTypHBIM areHToM Dcrep Hiiobepr, koTopas
6b11a cO MHOH ¢ camoro Havana. B usgarenscree Knopf
MHe X0Teoch Obl NoGnaroapuTh NOMOMHUKA PENAK-
topa Kaiitn Makkapty, XyfoxHuka Bupkunuio Tad,
HavaZbHMKa KOTMMPOBaAbHOTO nexa JIummio Broxsep
u tunorpadckoro pepaxkropa Ketnun ®puzgenna 3a o,
€ KaKHUM 3HaHUEM M YMeHHeM OHHM IIOMOTIIM Moeji PYKO-
NHCH NPEBPATUTLCS B KHMTY.
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Hayxka ceronus npespaTuiach
B HACTOANLYIO MHAYCTpHIO. Mc-
C/IEIOBAHUA CTOAT MHJUTHOHBI
AONNApOB, B 9KCHEPUMEHTaxX
Y4acTBYIOT COTHM yueHbiX. On-
HaKO COBCEM HeJIaBHO CaMbie
NOTPACAIONHe Hay4Hble OT-
KPBITHA JeNaJiuCh Y4eHbIMH
B OJIMHOYKY, a BEJMKHe 9KC-
TNepUMeHTbI, BOILIEAIINe B UC-
TOPHMIO HAayKH, CTaBHJIMCh Ha
nabopaTopHoM cToNe. DTH
SKCTIEPHMEHTbI IPOBOJIMJIMNCH CO CTONL Ge3ynpeyvHOii 3/1eraHTHOCTHIO,

YTO 3aC/Y)KMBAIOT, YTOObI MX HAa3BaJM KPAaCUBbIMH — KPaCHMBBIMH, KaK
AHTHUYHBIE CTATyM.

O necaTH TaKMX 3KCTIePUMEHTAX M PacCKa3biBaeT B CBOeH KHHUre M3BecT-
Hblii aMepuUKaHCKui nonynapusatop Hayku JDxopmx IDKOHCOH. Ml
y3HaeM, KaKk BO BpeMs OMNBITOB 10 rpasurauun lammneo Tanusei nen
TMECHH, OTMEPAA MPOMEXYTKH BpeMeHH, Yuibam lapseil nepesasbial
pyKy, Hab/moas Xoj KpOBM 1O BeHaM M aprepuam, a Msau IlaBnoB
3acraBisi OHOM NpH yAape TOKa.
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