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Hacrosiee H3gaHHe NpelCTABJAET COGOH mepe-

paGoTKy Bbinyuwengoro B 1865 r. B. JlyranumubiM

neperojila MOJ HeTOYHBIM Has3BaHHeM «CHJIN mpH-
POABl H HX B3aHMOOTHOLICHHAY.

TexcT cpepen ¢ aHrJMACKHM OPHTHHAJIOM, BHI-
memmumM B 1861 r. TpeThMM H3KaEHeM NOA pelaK-
LHedl H3BecTHOro GH3NKO-xAMHKA Buarama Kpykca.
BoapmmHeTBO npuMedadufi Hamucawp 3. A. Llefir-
JIEHHIM, HEKOTOphle, I.pHHAaAJexamue Kpykcy, oT-
MeucHn Gyksoft K.

Kuura -nocefileHa 3aKOHY COXP3HEHHA U IIpe-
BpauleHHs: SHeprHH. PaccunTaRa HA IWIMPOKOro 4HTa-
TeJst H MO}eT OHIThb HCIOJB30BAHA IIpeNoJaBaTelis-
MH cpejHell WIKOJH H JICKTOpaMH HA Hay4HO-Nomy-
JISIpHble M AHTHPEJHIHO3HbIe TeMBbl.



MHXAHJ ®APAJEN

(Kparkuit 6uorpadpuueckuit ouepk)

Bropas mnososura XVIil B. n nepsas mnosoeuxa XIX B.
O3HaMEHOBAJMCh B 3KOHOMHYeCKoH uctopun 3anagHoii Espomni
NPOMBIUIJIGHHOH DPEeBOJIIOLHEH, CYIIHOCTH KOTOPOH XapakTepu-
3yeTcfi NepeBOPOTOM B INPOMBILIJIEHHOH TEXHHKE M IePeX0oM
K NMPOMBILLJIEHHOMY KaNHTAaJH3MY.

Eme B mepyon XVII—XVIII BB. ocsabieHue 1exos, ycH-
JIeHHe TOProBOro KamuTaJa M pOCT MacCcoBOIC KYyCTapHOroQ
NPOH3BOACTBA, pafOTalOLIero Ha BpIBO3, MOSIBJEHHE MEPBBIX
KDYNHbBIX KanUTAJMCTHYECKHX npeanpuaTuil — Manydakryp —
Bce 3TO BMecTe B3sTOe O0YCJOBH/IO BO3HHKHOBeHHe OOIIMPHO-
ro pbiHKa M IIMPOKOe NpHMeHeHHe MalMH. B 3Tux ycs0BHAX
(MaccoBoro npomsBOJCTBa) CTPEMJIEHHE K CHHMKEHHIO H3JepiKer
MPOM3BOACTBA COJeHCTBOBANQ IOSBJEHHIO HOBHIX H3o6peTe-
unit. Tlocnensue e HyxJajducb B HayyHOM Iporpecce H,
8CTECTBEHHO, CTUMYJUPOBAJH €ro.

[TepBo#t BcTynmsa Ha OyTh OPOMBLIIIEHHO! peBosoudd AHr-
ausi. Cpexu apyrux crpaH 3anapnoii Epponsi ona 6bla ca-
MOl SKOHOMHYECKH pa3BHTOfl cTpaHOH, 6Jaromaps yeMmy BCe
XapaKTepHble OCOGRHHOCTH OYDPXKYa3HOH PeBOJIIOUHMH IIOJIyYHJIH
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B Hell HauGoJiee noJjiHOE W ueTKoe Bhpaxkenue. HeynupurennHa
nosToMmy, 4T0 AHrJHs fBHJACH POJHHON I€HHAJBHOrO YUYEHOro,
OTKPBITHS KOTOPOTrO JIE[VIH B OCHOBY BeJHYafIIMX TEXHHYECKHX
nocrikeduil. DtuM yuensim Guin Papanei.

Muxaun ®apageit poamicsa 22 cenrabps 1791 r. o oxpecr-
focrax Jlonmona, B cembe KysHema. Popurtenu ®apanes, Kak
A OH caM, NpHHAAJeXanH K HeGosbwioft penurnosnofi cekre,
Bosuukieii B Ilormamnun B 1728 r. IlpencraButenu 9TQi
CeKThbl Ha3bIBaJHCh CHayaJa IJISCCUTAaMH, IO MMEHH ee OCHOBA-
teas Ixona [nacca, a 3aTeM CTajid HAasHIBATHCA 3aHAEMAHOB-
uamu, no uMmenH Pobepra 3aumemana.

Qapaneil mpu Cciyyae He CKpbIBaJ CBOEH PeJMIHO3HOCTH,
HO, KaK 3TO HepeAKO ObIBaeT cpely YueHhIX, HE MOPBABLIMX C
pesurueld, €ro peNMrHO3HOE MHPOBO33PEHHE HAXOIHJIOCH B
Pe3KOM NPOTHBOPEUHH C €ro Hay4yHOH AesaTesbHOCTbIO. Brorpad
Qapaness — Buabrensm  OcTBaJjibl — COpaBelJiuBO  3aMeyaer,
YTO CBOMX peJIMIHO3HBIX Bo33peHu#i Papagmeit aGcosioTHO He
BHOCHJ1 B 06/1aCTh Hay4yHOIO HCCJIELOBAaHHS,

Cam Qapaneit B OXHOM W3 CBOHX NHCEM TOBOPHT: «XO0-
TS B NPHPOJE TBOPeHHs 6Ora HHKOTJZa He MOTYT HaXOAHTBHC:
B IPOTHBOPEYHH C BBLICLIHMH NPEAMETAMH, OTHOCHIHMHCS K
Halle# OyAylleHl JKH3HH, W XOTH STH TBOPEHHS NOJKHBEI CJy-
XHTb NOJOGHO BCEMY APYTOMYy AJIA ero BO3BEJHYEHHs M BOC-
XBaJleHHsd, — § BCE 2Ke He HaX0Xy HYXKHbIM cOYeTaTh Hayue-
HHe eCTeCTBeHHbIX HayK C pejurdef ¥ Bceria CuHTal pead-
I'MI0 B HayKy BelllaMH COBEpIUEHHO Pa3jHYHBIMHY.

Oreny ®apages JxeMmc orpad cBoux chlHOBe#t Muxaunia R
crapmero PoGepta B HauasbHylo wkoJy. Ho yxe pmeBsatm Jer
H3-32 CTOJKHOBEHHSl C yuHTeJbHHIeEH, IlOxKeJaBliefl Hakasath
MaseHbKoro Qapamest posramu, MaJbUHKa IPHIIJIOCH 3a6path
M3 I[KOJB H HA 9TOM NOKOHYHTh C ero oduuuabHEIM 00yue-
HueM. B mkone QPapanefi Hayyu/CA JIMIUb YTEHHIO, NHCHMY H
HauaTKaM cuyeTa.

Kurb cempe kysHema Papazes CTaHOBHJOCH Bce TPyAHee.
Buur 1801 ros, korpa Hamosneon I ckosorua mporuB AHrimu,
H3BECTHBII KOHTHHeHTaJbHuI G6JoK. PaGouee HaceseHne Amr-
JHH Tepnesio 0COGEHHO CHJBHYIO HyXAy. MartepuajpHas cTe-
cHeHHOCTb ceMbd PapaneeB 3acraBula OTAATh cTapuiero 6pa-
ta QPapages B yueHHKHM K Ky3Heny, a Muxausa, no HacTOSHHIO
MatepH, He Tporamu Ao 13 jer. Muxaun B JeTcTBe 06sanad
caabeIM 30POBbEM, H OTEL[ ONpelesHJ ero B KHHXKHYIO JIaBKY
¢pannysa JKopxka Pu6o pacceuipHbiM. B 0013aHHOCTH Malb-
4MKa BXOAHMJIa PagHOCKa raser mnoAmucurkaM. B Te Bpemena
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raser GblJIO Majlo, H CTOMJIM OHH Joporo. MHorue MOANMHCYHKH
IJATHIM TOJBKO 32 MPOYTEHHE FaseThl, H Majenbkomy Papa-
Ae10 NMPUXONHMJIOCH YaCTO YacaMu MPOCTaHBATL y NOABLE3JOB,
OXXHJas BO3BpaTa ra3eThl.

dapageil pacckasblBaJ, YTO B 4Yachbl TAKHX OKHIAHHH OH
HHKOIJa He CKydaJ, A Bceria o0AyMbiBas pasjdyHble BOINPO-
Cbl, KOTOpble OH caM cefe 3amaBaj. IIbITJIHBOCTL H JI0OGO3HA-
TeNbHOCTh MasIbyMKa 3aCTaBJSIM MCKATh OTBETOB B KHHrax, H
®apafiefi paHO NPUCTPACTHJICA K UTEHHIO.

[To BockpeceHbsiM B JaBKe (paHiuy3a Pn6o ycTpamBajoch
HeuyTo BpoJe KJay6a. 3Aech NPOYHTHIBAINCH TI'POMKO TIa3eThl,
XO3fMH MOKa3blBaJ MOKYNaTeJsM KHHXKHble HOBHHKH, TYT XKe
o6CyKAa/MHUCh DPa3HYHble HOBOCTH.

Mnxann npopa6oTas pacCHUIBHBIM ToJ, IIOC/Je YEro OTell
Dapaznes 3aKJIOUHJI ¢ TOProBueM PuGo KOHTPAKT, O KOTOPOMY
Muxaun 6bl1 OTHAH B. yueHHKR Ha 7 JieT. PuGo oGaAsajcsi BbI-
YUHTb Ma/byMKa INepenyieTHOMY [eJy H TOProBje mucue6yMaK-
HbIMH NPHHAAJIEXKHOCTSIMH, 3a yTo Muxausn nonxeH Gbut Gec-
NPEKOCJIOBHO IMOIUMHAThCA XO3fMHY H pa6oraTh ¢ 5 yTpa H0
7 Beuepa. [laJsblue B KOHTPaKTe OBOPUJIOCH, YTO YYEHHK IOJIb-
syeTcq nulleld, oJeXAOH M NOoMelueHHEM XO3fMHa Ge3Bo3Me3]-
Bo. [loGer or x03fiMHa rPO3HJ yYEHHKY TIOPbMOH.

7 oxta6pst 1805 r. yuacth ueThlpHaguaTHieTHero Papanes
6blla pelleHa B KaMepe MHpPOBOI'O CyIbH, KOTOPBIH, IO aHI-
JIMACKOMY 3aKOHY, yTBepxkIas NMOLOGHOrO pofa KOHTPAKTHI.

Pa6oran mambuuk xopomo. ITo Beuepam, ocraBasch onuy,
OH XaJHO 4YHTaJ KHHTH, KOTopble Iepereras. Pu6o nenun
COCOGHOTO yueHHWKA M He Memasn 3ToMy ureHuio. CHayaua
Gapaneli yBjekajcs pPOMaHAMH, NYTCLICCTBHUSIMH, CKasKaMi.
OpnHax bl eMy MONAJHUCh TPH MaJieHbKHX TOMHKa «XHMHYECKHX
Gecen» MagaMm Mapce, HaNMCaHHBIX APKHM H KHUBBIM SI3LIKOM.
Kunxkka Mapce npousBesa GoJbiioe Breuatsende Ha Papanes,
H C TeX JIOp OH NPHCTPACTHJICS K YTEHHIO eCTeCTBEHHOHAYYHbIX
KHUT. $IBJIEHHSI NPUPOABI M OOBSICHEHHE 3THX fABJEHHI — BOT
YyTo 3aHHMajo yM ioHowd. OH YHTaeT CTaTbHM MO 3JeKTPUYe-
cTBy B BpuraHckofl sHIHKIONELHH.

Mavbunk Gbla pe3B, HMeJl CHJbHOE BOOGpaXkeHHe H BMecte
C TeM cTporuil KputhHueckuii yM. OH Hayasl NpOBepPATb NPOYHM-
Tanaoe Ha ombiTe. CHJBI 3JIEKTPHYECTBA HACTOJbKO IJIEHHJIH
€ro yM, uTO OH COOPYAHJ B IepelieTHOH MacTepckoi caMo-
JICNbHYI0 3JIEKTPUUCCKYI0 MAIUMHY M HEMaJo YAUBJSAI €0
oxpyxaromux. Eme oxna KaHura ocrasuia B yMe dapajes riy-
Gokuii cued. 1o G «I[luceMa o $usuke K HeMeLKON INpHH-
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necce» Jleonapna Oditnepa. Papanmell NMo3HaKOMHJICH TaKXKe C
counHenneM «OG6 yme» Yafita, TPaKTyOIMM MOJHYIO B TO
BpeMs TeMy O II03HAaBaTeJbHBIX CIIOCOGHOCTAX YeJIOBEYECKOro
pasymMa.

B 1810 r. ymep or TyGepkyne3a Hxemc Papayeit. B atom
xe rony Muxaua Papaseii B BUTPHHE KHUIKHOIO MarasuHa
npoyes o6bfBJeHHE O TOM, yTO Hekuit mucrep Terem mpourer
pal BeuepHUX OOIIENOCTYNHBIX JIeKUH# MO eCTEeCTBO3HAHHIO ¥
ce6s na KBaprupe. [lnata 3a Bxon 1 wmnunr. Hlummmsr, Ko-
TOphHIll Tak Oecnokous Muxauia, nanemy 6pat PoGepr, npaBja,
npenynpeaus Muxauaa, 4TO BCe 3TH JEKTOPbI — IIapJaTaHHL.
TereM okasajics moOGpOCOBECTHHIM H ONBITHBIM nefgaroroMm. Ha
atux Jeknuax Papasefl NMO3HAKOMHJCA C HECKOJbKUMH MO-
JIOZbIMHM YYeHBIMH, KOTOpBle He TOJIbKO NOMOIJIH eMy Ipeofo-
JeTh TPYLHOCTH, BCTpPeYaBIUHECH JIPH H3YUYEHHH TOTO HJIH HHO-
ro BONPOCA, HO U JaJH BO3MOXKHOCTbL MOJIOJOMY HepelJIeTUYHKY
NPOHUKHYTb B HEKOTOpble HayYHble YUDEXKIEHHS, B TOM YHCJe
B co3JaHHOe TeM ke TereMoM BosibHOe «@Puiocodckoe obie-
cTBO». HoBble cBsi3n B GoJbIIOH Mepe coxeACTBOBaJH pasBH-
THIO U o6pasoBanuio Papanes.

dapajneii ycepaHO KOHCHEKTHPOBAJ JIEKIHH H CBOHM IpHU-
JleKaHHeM o0paTHJ Ha ce6sl BHUMaHHE JKUJBbLA CBOEro XO3sH-
Ha, XyNOXKHUKa-smurpanra Mackepre, KOTOpbll o06yuua ero
PHCOBaHHIO M YepUeHHIO.

Tyr xe Ha nekuusix Papameli nosmakomuica ¢ bBenmxka-
vMeHoOM AGGOTOM, KOTOpHIH Ha BCIO KH3Hb OCTaJjcs ero Apy-
roM M B TsKesble MHHYTH nopafepxuBan Papajes.

B 1812 r. oauH H3 KJHeHTOB IepemnJieTHOH Macrepckofl —
[lpHC OOpaThy BHHMaHHE HA JOG03HATEJBPHOIO M Ype3BbIYAHHO
cnoco6noro yueHHka. C 1eJ/ibl0 NOOLIPHTb €ro K’AaJbHeHUIHM
3auAaTuaM [sHC mpenocTaBua eMy BO3MOMKHOCTb NOCETHTb He-
CKOJIbKO JIeK:uil 3HAMEHHTOro XuMHKa JI3BH, KOTOpbIe NpPOH3-
Besu Ha Papases HeM3raaguMoe BIedaT/eHHe.

384, HeCMOTps1 Ha CBOIO MOJIOJOCTb, GBI camoil GJects-
uteil Gurypodl B aHraMHCKOM Y4Ye€HOM MHPe H MOJb30BaJjcA
60Jb1LO} H3BeCTHOCTBIO 3a rpanuueld. CBOIO HayuyHYI0 Kapbepy
OH cpuenan ¢ Gosblwoi Obictporofl. J3Bu MuOro paGoran Han
H3yuyeHHeM MeHCTBHA PasHbIX ra3oB B ra3oBOH JleyeGHHIE NOK-
topa Bagnoca B Kmudprore. Ero oTKphiTHE—COEAHHEHHE a30Ta
C KHCJIOPOAOM (BeceJsuuil ra3) cosfano emy 6osbLIyIO H3BeCT-
HocTh. [[3BM npursiacuiM  uutaTh Jekuud B KoposeBckoM
vHcTHTYTe BesankoOGpuTaHuM, OTKPLITOM HAa CPelNCTBA YaCTHBIX
JHL, € NpeKpacHo 06OPYAOBAHHLIMH ayAHTOPHAMH H Jabopa-



topnaMH. BrHauasne oH GblT eXMHCTBEHHBIM JieKTOpoM Kopoues-
CKOrO HHCTHTYTa M CPasy e CTaJ OYeHb INOMYJSIPHBIM CpeH
JonaoHcKoll ny6sukd. Ha nekuusix J3Bu coctaB caymatesefl
6ni1 coBeplieHHO HHOM, ueM y Terema. Qapanmeii uyBcTBOBaa
ce6 HEJOBKO CpeJH HapAAHBIX JeAH H GJECTHiHX MHJIOPHOB.
B cBoux JieKUHMSX MO 3JeKTPOXuMuH JI3BH HOKa3blBaJl HayYHbLIE
HCTHHB HA OnbiTe, pa3buBas oO6llepacnpoCTpaHeHHEe Ipej-
B3THle MHEHHs. DTO INPOHU3BOAWJIO CHJBHOE BlevaTJeHHe Ha
Qapapnes, KOTOpPbIl, HECMOTPSI HA CBOIO MOJIOLOCTb, 0GJanaJ
60sb110H CNIOCOGHOCTBIO K KPHTHYECKOMY MbliieHuio. Papa-
Aell BOCXHIIAJCS CMEJIOCTbIO M HOBH3HON yTBepxkueHuit 3Bu
Il TPEKPACHBIM BbLIIIOJHEHHEM OIBITOB.

Qapaneil Hayan ymopHO AyMaTb O TOM, Kak Obl eMy caMo-
My 3aHATbcsd Haykod. OH pelums HamucaTb NHCBMO DB3HKCY,
npe3ufenty JIOHAOHCKOrO KOPOJIEBCKOrO OOIIeCTBa €CTECTBO-
3HaHHS H CaM OTHec cBoe nucbMo. B Hem Papaneit mpocua
bBsnkca moMoub eMy NOJYyYHTH XOTh CaMoOe HHYTOXKHOE MECTO,
rae oH nocrapancsi 6bl ObITb NOJIE3HBIM HayKe H IJie OH CMOT
6bl NONOJHUTB ¢BOe oOpasoBaHHe.

Orsera Ha mucoMo Papaneit ne mosyuusn. C ropeubio mpu-
nan Papapeft 3T0 X0J0AHOe paBHOAyiIHe. Mexkay TeM CpOK
yueHuuectBa y Pu6o oxonuumscs, u 7 Hos6ps 1812 r. PuGo pe-
KOMEHZ0BaJl CBOEro yuyeHWKa HOBOMY X03suHY, (panirydy [e-
aspoury. Jlenspowr Gbl1 4YesoBeK BCIbLIbYMBLIH, 4acTO Kpuya.ad
Ha pabouux W paxe 6uma ux. OmnelToB O6oJblle MNPOM3BOLUTH
dapane0 He YRABAJOCh, U BCe MBICJH ero ObIM HampapJeHbl
Ha TO, KaK H30aBHTbCS OT I'PYGOCTH XO3SIHHA W OT OTYIUISAI-
ero GecrpocBEeTHOrO MexaHuueckoro tpyza. Ilo cymectsy,
onHako, [Mlemsipom ObLT KOGPHIM 4eJIOBEKOM H Ja)Ke XOTex
caenatb @apamest cBouM HacaenHukoM, HO Papanelt meura.n
ObiTh yuedbiM. Mucrep [I3HC, BHMAS YIpyueHHOE COCTOSIHHE
Papapes, nocopetoBas emy obparutbes K J13BH, mociaB eMy
KOHCNEKT JIeKIuH.

dapajeit Ha 3TOT pa3 Hamucaa KOPOTKOe IHCEMO H Ha
oTBeT He Hagmesscs. OTBeT nocsiefoBas, HO, K BEJIHKOMY Orop-
yennto Papanes, [3Br orpanuuuics oGellaHHeM DeKOMEHMO-
BaThb erd CBOMM KOJIJeraM B KayecTBe... Neperverddka. JIuume
cayyait momor [aBu Gimxke y3Hath Papanest m H3MEHHTH CBOE
MHEHHE O HeM.

JIMWKUBIYKHCE BpeMeRHO CIOCOGHOCTH paGoTaTh BCJIENCTBHE
panenus rjasa, Jssu npuriacua Papames nnsa CKpOMHOH poJiHd
nmucua. Bckope #3 OTPHIBOYHBIX YAaCTHHIX pPasrOBOPOB C HHUM
JI3BH mpuuIesl K 3aK/IOYEHHIO, YTO MOJIOAOH 4eJIOBEK 00/amaeTr
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HCKJIOUMTEJIbHBIME  CIIOCOGHOCTSIMA M JOBOJBLHO  GOJIBIIHME
3HAHUAMU. ¥ AuBJeHHbIH JI39BH NpeRJIOXHJ €My BaKaHTHOE Me-
cTo saGopaHTa XHMHYecKolf Jjabopatopun Koposesckoro wuu-
CTHTYTa, AHPEKTOPOM KOTOPOH OH cOCTOs. XOTS OGSI3aHHOCTH
Ja6opaHTa HEMHOTHM OTJIMYAJHCh OT OOA3aHHOCTEH HPOCTOro
cayxurens, Papasell MpHHAN NpeAJIOXKEHHE C pajgocThbio. Bos-
Harpax/JeHne B pa3Mepe 25 HIH/UIMHTOB B HENeJIO M KBapTHPA
M3 JBYX KOMHAT BIIOJIHE YJOBJIETBODPSMIH HeTpeGOBATEIbHOLO
®apapes, Tem GoJsiee, YTO OH MOl TeNepb LEJIHKOM OTHATLCS
HayyHO#l pabore, KoTopas Npeicrasjsaja coGoH mpenes ero
XKeJsiaHuH.

Jls8u He pa3pjensi BOCTOPra CBOEro HOBOI'O COTpY/IHHKA.
«[Tomorast MHe B OCYyLIECTBJIEHHH MOHUX CTPEMJEHHH, — paccka-
seiBasl BnocJenctsuu Papajeit, — oH BMecTe C TeM Ipejaympe-
XKJaj He 6pocaTh NpeXXHEro MecTa; OH OBOPHJ, 4TO Hayka —
ocoba uepcTBasi, YTO OHa B JEHEKHOM OTHOLUEHHH CKYIO BO3-
Harpaxpuaer TexX, KTO NOCBALiaeT cebsi ciayxeHuio eff. Ha moe
3aMeyaHHe O BO3BBILIEHHBIX HPaBCTBEHHBIX Iepe:KHBaHUAX JIO-
Jlel HayKH OH YJbIGHYJCA H CKas3aJ, YTO IpefOCTaBHT MeHs
OfIBITY HECKOJIbKHX JIET, KOTOPBIH B 3TOM OTHOIUIEHHH HCIIPaBHT
MOH B3IJIALBI».

OrpomHoe BJyusHHe Ha pa3BuTHe Papanes okaszano ero my-
TelleCTBHE COBMECTHO C J{5BH Ha KOHTHHEHT. 3HAKOMCTBO ¢
OLITOM M HpaBaMH KOHTHHeHTaJpHOH EBponbl, a Takxke c ee
BBIJAIOIIMMHUCH y4YeHBIMH pacumupuio kpyrosop Papanes, o6o-
raTHJIO €ro KH3HEHHbI ONBIT M HayuHble 3HaHus. Paxu storo
NyTEIIeCTBHsI OH TOTOB OblI IEPEHOCHTh BO3MYTHUTEJbIIOE OT-
HomeHue K ceGe BbicokoMmepHodt Jenu JIsBu. Xora Papapeit
Obl npurganied [I3BH B KauecTBe «IIOMOIIHHKA HAaTypasUCTa®,
oH, mo npocwbe [I3BH, B HEKOTOPOH CTENEHH 3aMeHAN KaMmep-
LUHEpa, OTKa3aBIerocs B NOCJEJHHH MOMEHT eXaTb C Xo3se-
Bamu. HeyxuBuuBbifi xapaktep xeHol [lBu cpenan 3to ABy-
cMbIcsieHHoe moJioxkeHHe Papaness BecbMa TACOCTHBIM.

«§ Hayumscsl NOHMMaTh CBOe HeBexecTBO, — mucan Papa-
Lefl CBOEMY APYTY, — CTBIXKYCb CBOMX DPa3HOOOGDA3HBIX He0<
CTATKOB H 2KeJIal0 BOCIOJb30BaThCSA TeNepb CJAyyaeM HCIPAaBHTh
HX... 9T0 06CTOATeJILCTBO M NOGY:KIaeT MEHs CONyTCTBOBAaThb
capy I'em¢bpu {3Bu 1O OKOHYAHHSA MYTEUIECTBHS».

Jeup ornpesma u3 Amnrinu Papagelt nomMetHa B CBOeM
JHEeBHHKe, KaK JeHb, 3HAMEHYIOUIHH HOBYIO 3IIOXY €ro XH3-
HY...

Bo BpeMs myrellecTsus dapapeii BnepBble 6JH3KO CONpH-
KOCHyJCsl ¢ eBponeficKM YueHnIM MupoM, [lsBH mnocewann
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KpynHellune eBponefiCKHe eCTeCTBOUCHBITATENH — 3HAMEHHThIH
AwMnep, npodeccop npukyagHoi xumuu KieMmarnc, BblJalOIuics
¢pusuxo-xumuxk Iefi-Jliocak, ¢usuk u Bpau HessipuB u ap.

B Ilapuxe [J3Bu npu corpyAHHuecTBe Dapames OTKPbHLI
uwon 1.

Papanelt Habmogan BOAsIHblE CMePYH H NMPOU3BOJHJ ONBITHI
C MEKTPpAYeCKHMH phbl6aMH — ckaTaMd. OH M paHblile 4YHTaJ 06
9THX YyHeCHbIX pbIfax, OT NPUKOCHOBEHHS K KOTOPBHIM IOJY-
4aJICsl CHJIbHBIA 3JeKTpHYEeCKHH yaap.

B Hramuu, Bo Pjopennun, 1381 nponesas onelT, Ha KOTO-
poM NOATBEpAMJIOCH mpexnosoxenne HeioTona, uro anmas —-
ropiouee Ttejo. Ji3BH OKOHYATeJBHO H0KAa3aJj, YTO ajMa3 — 3TO
KPHCTaJl YHUCTOTO YIJIePOAa.

Hramus ocobenno mnopasuna Papages. Bcs Propennus
NpeLCTaB/IaNach eMy CIVIOIIHBIM My3eeM. PiopeHnus GepexHO
XPaHUT NaMSTHHKH CJaBHOI'O MPOLLJIOro, ocTaBluvecs or [aHre,
Muxkenpannxeno, Ilerpapku, Tamnes. B  ®aopenrtuiickoM
My3ee ecrectBo3HaHus Papaneit ysuupes teneckon [ajuies, o
noMouipio Kortoporo Iajuneit oTkpew1 croytHHkoB IOnumrepa.
Bynyun B Pume, ®apaneit njosro npocrauBas nepei 3JaHHSIMH,
KPACOTAa KOTOPHIX 3aKJioYasjach B YAHBHUTEJNbHO IPaBUJILHOM
cOOTHOIIeHHH dacTell. OT BCECTOPOHHEro IO03HAHHUA HPHPOALI
u KyaeTypsl Papamelt BosBpamjajcs K CypoBhIM OyAHAM, K
YHH3UTEJbHOMY II0JIOXKEHHIO JlaKesd, 4TO OTPABJSJIO BCe pajo-
cTH MoJiomoro uesoBeka. )Kena Jl3Bu, 3HaTHa# jama, crapa-
Jlach Ha Ka)<[OM luary noxyepkuyte Papazner ero 3aBucuMoe
nonoxenre cayru. Iocta y Henspusa, Papageii Obln npuria-
ileH k ofmewmy croay. Jlexuw [l9Bu Gblia BO3MYyIleHa 3THM
HapyllenueM 3THKera, M JleJspuBy npHIIJIOCH NpHUKas3aTh Ha-
KpPBITh OTuesbHbIA croquk jus Papanes. Bo Bpems obena oH
nogomwesn ¢ GoxasomM K Papajelo H NPOBO3IJACHA TOCT 3a
Hayky. «He oropuafitech, MOl Mosomo#i apyr, u GynbTe yBe-
peHbl, YTO TOT, KTO XO4eT YHH3UTb APYroro, YHHIKAeT TOJbKO
cebs».

dapaneit ckpeiBal OT CBOMX OJM3KMX Jpy3ed H PORHBIX
HCTHHHOE IIOJIOZKEHHE, HO 4acTo Medaib OT IOBCE/HEBHbIX
VHH)KEHUHl ero 4eJOBEYECKOr0 J[OCTOHHCTBA IpPOPLIBalach B
HeM. O nuwer cBoeMy npyry AG66oty: «IIpoxoaa uepe3
JKM3Hb, KaX/Jblif H3 Hac NOJydYaer- ABOKHOH pHAA YDOKOB: B
wkoJsie Gjaronosyuns W B wWKoJse JumeHu#t. M a aywmaro, uro
5TO OTHCCHICA HE TOJbKO K Goratcrsy u k OeNHOCTH, HO H

1 Oanospemenno ¢ Kyprya u KaemancoM,



KO BCEMy, YTO J[eJlaeT Hac CYaCTVIMBBIMH MJH HECYaCTHLIMA.
S1 npoluen ewle TOJBKO TepBLIH Kjacc OGEHX ITHUX IMIKOJ, HO
A yXKe Hayuyu/cd BHAETb, YTO Te Belld, KOTOpble MpeACTaBJIsi-
10TCS HaM, KaK HecuacTbe MJH KpaliHee 3J10, Ha caMoM Jedie
OKasblBalOTCs 6JlarofieTeNbHLIMUM a8 OGYAyUlero Haulero pas-
BUTHS».

ITyremectBue ¢ J3Bu oTKpbulo nepex PapajgeeM HOBLIN
mup. Ha6niogas 3a paGoToil yuWTesss, OH HAayuyHJCA 34MeYaThb
ownOKH, KOTOPLIX cJaegoBanc u3berats. Papameit npumasan
caMoo6pa3oBaHuio 6oJiblioe 3HadeHHe. «HT0 Momer GHITH INO-
yuuTesJbHee [IJis Hac, uyeM HaO/oJeHHe 3a HeHCTBHSAMH ApY-
rux?» — nucan oH. Papajell ¢ OAMHAKOBOH NEITJHBOCTBIO PAC-
cMaTpuBas JaHAmadTe, XKUBOTHBIX M Jiojed. Ero, xurens
JIoHmOHA, TOPOAA CAMBEIX PE3KHX COIMAJbHBIX KOHTPACTOB, IIIy-
60Ko mopakaja y:acHas HuLIeTa, KOTOPYIO OH VBHAEJ BO
®paHuyH, HCTOLIEHHOH HANOJIEOHOBCKHMH BOHHaMH.

Cson BneuarseHns Papajpeil TLIATEJIbHO 3aHOCHJI B LHEB-
HHK, H HHKaKHe, Jaxke MaJ/lo3Hayaliue, NOAPOGHOCTH He YCKOIlb-
3aJH OT €ro BHUMaHHS.

15 mas 1815 r., uepes jABe HelesH NOC/JE BO3BPALIECHHS B
Jlongon, ®apaneli onstb mpucTynua ¥ paGore B Koponesckom
MHCTHTYTe, HO yXKe He JaGOpaHTOM, a aCCHCTEHTOM C OKJIaZoM
30 mmuueros B Mecsn. Papajpeil pacnmcas BCe yachl CBOHX
sapaTuil. Bee nuu om uposogun B MHcTHTyTe, a Beuepa Hc-
MoJIb30BaJl JJII caMOOGpa3oBaHMsi 1O TOYHO BbipaGoranHof
nporpamme. PaGoter y Papanesi 6v10 Muoro. Kpome JsaGopa-
TOPHBIX 3aHATHH OH NpPUCYTCTBOBaJ Ha Jexkuusx s u mpo-
¢deccopa xumum Dpsuga, moMorass uM BO BceM. [loche yxonma
3By u3 naboparopun Papageii TIIaTeJbHO NepeMbIBaT BCIO
nocyny u y6upan npuGopsl. ITotoM QH 6Bl 3aHAT NMOArOTOB-
KOH ONBITOB K OUEPEIHBIM JEKUHAM. DTa NOArOTOBKA LEJHKOM
aexana Ha QPapanee. ITo cpezam 0B mocemian OpraHH30BAHHEIH
UM KPyXOK caMooGpasoBanus — «Punocotpcxoe obmecTso», a
cy660Tbl NPOBOAMJ Y MaTepH.

B «Punocodcrom obmecree» Papagefi mpoues HECKOJBKO
Jekuuit no xumun. K cBoell nepBoil JeKmux OH TOTOBWJICA Le-
Jbli MecAl W Hamucaa ee Bcwo. Kaxpoe ciaopo, Bhlpaxkaioliee
ero MEIC/IHM, 3BYYaJo sICHO W mpocto. ToBapuuiy OYeHb TENJIO
NPHHSJIA ero JIEKUHIO H YKa3aJHM HAa HENOCTaTKH H HeyAayHble
06QpOTH peyH, MOBTOpPEHHS, HEYETKOCTb OTHENbHEIX BhIpaxke-
HUH A HEeNpaBH/JbHOE NpPOM3HOMEHHe. DTa KPHTHKA BHYLIHIA

dapanero Mbicjb OpaThb YPOKH BbIPa3HTENbHOIO YTEHHA.
B 1816 r. Papageit npoues ceMb JIEKIMH O NPUTIKEHHM,
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O XHMHYECKOM CPOJCTBe, O XJope, dTope, Hone, Kucjopone ¢
agore. K atoMy neproay OTHOCHTCSI NOSIBJIEHHE B NeyatH Imep-
Boii paboTel Papazes 0 XHMHYECKOM COCTaBe TOCKAHCKOH H3-
BecTd. I[TpousBecTn XuMHUYeCKHH aHa/NM3 3TOH M3BECTH IOPYUH-
ja JIsBH oxHa 3HaTHasi pAaMma — repuoruHs MoHTposckas, 4
IsBn mepenan sty paboty Papajeio, KOTOPLIl BBIIOJHUJ IO-
pyuenue OJiecTsille W COCTaBHJI O HEM TNpPeKpacHblii OTYeT.
IaBu ocTajicsi oueHb MOBOJIEH OTYETOM H mepeian ero Bpsuay
AJ1 HareyaTaHHs B XXypHaje Kopo/ieBCKOrO HHCTHTYTA.

OcHoBHbIM cTpemiennem Papazess B mNepBbd NMEPHOL €ro
Hay4yHOH! JeATesNbHOCTH ObIIO CTPeMJIeHHe OBJAafeTb HCKYC-
CTBOM 3KcnepuMeHTHpoBaHHs. OH IOCTHI' 3TO HCKYCCTBO B Ta-
KOM COBepLIEHCTBE, YTO BICCJIEACTBHM B YYEHOM MHpE IIOJIb-
30Bajicsl CJIaBOK «KOpPOJIsT DKCIEPUMEHTaTOPOB».

Crpemsienue ®Papaness craTb MacTepoM CBOero aena G6bLIO
Tofl XapakTepHOH uyepTOH, KOTOpas OTJMYaja ero OT MHOTHX
HcCJefloBaTe ell, H BCe, YTO OH HM JeJsaJ, [eJajoch 4Ype3Bbl-
yafiHO THIATEJBHQ M MOMCTHHE MacTepPCKH.

Bcero B Teuenne mnepBoro mnepuoia cBoel nayuHo# mes-
resbHOCTH (1816—1830 rr.) Papaneit ony6ankoBan 60 uccie-
noBaHuil ¥ Bblmenumyio B 1827 r. kaury <«XuMHYecKHe OIbI-
Toi». K uMciy OTKpBITMH, CHeNaHHBIX UM B 3TO BpeMs, OTHO-
CATCS M TaKhe 3HAayuTeJbHblE, KaK, HalpuMep, OTKPLITHE MeTO-
Aa CXKHUKEHHS Tra30oB, OTKpbITHe OeH30Ja H OyTH/IEHA, 4 TaKXKe
yKasaHHe MeTOAa A0GbIBaHHS HOBOH TPYNNbl BeLleCTB — CYJb-
¢poxucJoT.

Benen 3a atum Havasach smoxa (1830—1860 rr.) 3ame-
yaTeJbHbIX OTKphITHH Papajges B 06JacTH 3JMeKTpoMarHeTuama
H 5JeKTPOXMMUH, O UeM MNOJpoCHee GyJeT CKa3aHO HHXKe.

Oco60 HeoGX0AMMO OTMETHTb IONYJAPHU3ATOPCKY Jed-
reqbHOCcTh Qapajes. Ha 3ampoc KoMuccHH — 06LIieCTBEHHbIX
IUKOJI OTHOCHTENbHO Ie/1ecO06pPa3sHOCTH MONYJAPH3ANUE HAyKH
Dapaneft orBeTHs: «§ YAHBJAIOCH M NOHATH HE MOry, noyeMmy
€CTeCTBEHHOHAyUHble 3HaHHA, CAeJaBllHe O6oJbLIMe YCNeXH B
NOCJIe/IHHe NMATHAECSAT JIET, OCTAIOTCH, TaK CKas3aTb, HETPOHYTHI-
MH; TIOYeMy BOBCE He JeJIal0T OCHOBaTeJbHBIX MONBLITOK 3HA-
KOMHTb C HHMH IIOAPACTaIOIlyl0 MOJOJEeXb H JaBaTb eHd XoTd
6bl NepBble NMOHSATHSL B 3THX HayKax».

Kpome «Hcrtopun cBeuku» mnepy QPapanes NpHHAAJEKHT
ny6uKyeMoe HblHE B HOBOM H3JaHHH IONYJAPHOE COYHMHEHHE
«CHJIBI MaTepHH H HX B3aMMOOTHOIUEHHS».

Kak wuccnenosatens ®apajefi Mano CUHTaNCH C YueHOH
Tpajuuuel M axkajeMuuyeCkoll pytHHOH. DTOoMYy 6viarompusaT-
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CTBOBaJIO TO, YTO OH OLLI CaMOYUKOM, He NOJYUHBUIAM CHCTEMa-
THYECKOIO IUKOJILHOrO ofpasoBanus. 'ennit Papames He ucisl-
TbIBAaJ JABJIEHHA TPAaJMIHOHHLIX HAyuHBIX B3IJISAOB .M MOT
CBOGOJHO paccMaTpHBATL BEILIH C HOBBIX TOYEK 3DEHHs. ,

3T0 06CTOATENCTBO, BMECTE C 3aBHCTLIO K BO3pacTarouief
cnaBe Papanes, c03an0 MHOIO €ro NPOTHBHHKOB, BO [JlaBe
Kortopeix Papazeill ¢ riayGOKHM COXajeHHEM YBUAEJ CBOEro
GoiBulero nokposuTens Jlspu. Kamnawms, nojpHsras uMd mpo-
tuB Papases, enBa He IoMellasa ero H3GPaHHIO B UJIEHbI
Bbiciiefi yuenoit kopmopauuu Arraum — Koposesckoro o6ie-
cTBa, npesujeH1oM Kotopoit [3Bu cocrosn B To Bpemsa. Kor-
Ja mocjeHuil yGemmica B TOM, 4TO MOAABJSIOIIee GOJIbLIKH-
cTBO useHoB OG6LiecTBa MOAJEPIKHBAET HEKENATEJbHYI0 eMy
KaH/uaaTypy, oH npeisnoxuia Papageio, uro6bl TOT caM ee
cHsAn. «§1 Bospasui, — coobuiaer o6 aToM anu3one Papaneft,—
4TO 3TOr0 CHeJaTh HC MOry, IOTOMY UTO BLICTaBUJI €€ He f,
a unensl Koposesckoro ofmectsa. OH 3aMeTuJ1, 4TO s LOJIKEH
H0OyAMTL HX B3STh CBOE IpejJoxkeHHe o6paTHo. $I- oTBeTHd,
4YyTO 3apaHee 3HAIO, YTO OHM 3TOro He cjhenaior. Torza oH 3a-
SBHJI, YTO CAEJaeT 3TO Kak Inpe3ufeHT. J1 OTBETHJ, UTO C3P
I'. JI3Bu cpesaeT HaBepHOE TO, YTO OH CYMUTAeT IOJIE3HBIM JJId
Koponescroro obuiectea». Arurauusa asu cpenu uneHon O6-
necTBa He yBeHuasjach ycnexoM, u Papanell Obln u3bpaH B
1823 r. Bcemu rosocaMu HPOTHB OIHOTO.

[Npuunnbl onnosuuuu [sBu npotus Papanes HemZOCTaTOUHO
BoisicHeHEl. OGBIYHO YKAa3LIBAIOT Ha OOBMHEHHe B IJaruare, Ko-
Topoe OblIO BHIABHHYTO A0KTOpoM BossnactonoM no moBoamy
OTKpHITHs: 3(deKTa BpAILEHH MArHUTHOTO IOJIOCA OTHOCH-
rejpHo ToKal, D10 o6BHHeHHe Oynro OB NOAAEPKUBAJIOCH
J3BH, KoToprlil cumrtas, uro Papajeil He HMeeT «HPAaBCTBEH-
noro mnpaBa» HOCUTb 3Banue ujeHa Koposesckoro ouectsa.
dapazell B crenuaabHON 3amucKe ONPOBEpPr BO3BeJEHHOE Ha
Hero o0BuHeHuHe. Bo3MOXKHO, OXHAKO, YTQO KOPHH CTOJKHOBEHHA
mexxny [3sn u Papageem Jexanu riy6xke H 3aK/IOYaJIHCh B
NPUHIUITHAJIBHLIX PA3HOTJIACHAX PEJHTHO3HO-(uIoCOPCKOro xa-
paktepa. [13Bh, KaK 3TO BUAHO M3 ero counHenws «[locae-
uve e ¢usocoda», orHocsmerocs K 1814—1815 rr., 1. e.

1 OTkpbiTHE DPCTEAOM H ADYrMMY HeHCTBHA TOKa RA MarHUTHYIO
CTPENKY HaBeNQ Ha MLICAb O BO3MOMHOCTH moayucHusi sddekra Go-
Jiee CHeIlHaJIBHOFO XapakTepa, HMCHHO, Baaumoo_épamelmﬂ TOKAa H Mar-
HATHOrO IQJIOCA, B UYACTHOCTH, BpallleHHd TOKA, HJIM MArHUTE, BO-
xpyr ocH. Teopermyecku Bompoc Gnla paspaGoran Ammepom B 1820 r,
sKCllepUMeHTANLHO 3(dext 6w ocymecmsaen dapageem B 1821 r.
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KO BpeMeHH COBMeCTHOro mpe6niBanns ¢ Papaneem B Pume, n
OKOHYATEJbHO TNPOPelaKTUPOBAHHOIO Mepej CcaMoil CMepThlo
(1829 r.), or neppoHayYaJLHOrO CTUXHIIHOIO MaTepHaJH3Ma NpH-
niesl K sIpKO Bblpa;Ke€HHOMY CUHPHTYyaJH3My, (ugensmy v naxe
KJepukanusmy. B 3ak/ioudresbHbIX coBax KHMrH J[9BH BhIpa-
Xae? YBEPeHHOCTb, YTO HCCJIefOBaHHEe MPHPOALI CHesaeTcs
(ynnaMeHTOM pesMTHH: «peJHTHs uepe3 Hayky» (ctp. 366
(pannysckoro uspmanust). Papaneil e, Kak CeKTaHT-3aHAEMa-
HOBell, OblM HEe TOJNBKO aHTHKJIEPHKAJOM, HO, KaK 3TO ObLIO
yKasano Bplllle, BooOLIe OTAeNAN HayKy OT penurud. «Ilomomi-
HHK HaTypaJucTa» M OTYacTH Kamepaunep, Papaneit, Ges co-
MHEHUA, HeoJOOpHUTEeJbHO CMOTpPEJ Ha CHUPHTYAJHCTHYECKHE H
KJepuKkaJabHble BocTOprd Gaporera [{3BH, ¢ MHCTHYECKHM Tpe-
NeToM Co3epuaBliero «DBeuHblli TOpOA» — LEHIP BCEJEHCKOH
xpuctuaickoil uepkBu (ctp. 200). Eciu x TOMy XKe yuecTb
nocaeaywuiyio apyx6y Papanesa ¢ Tunganem — npeacraBure-
JeM HauGoJiee IPOrpecCHBHOIO KpPbIIA aHIVIMECKOIO YUYEeHOTro
MHDa, TO BO3HHKACT MBLIC/b, YTO KOHQUIHKT Mexay J[laBH H
QapajgeeM HMeJ COBEpIIEHHO ONpe/e/IeHHYI0 HAEO0JOTHYeCKyIo
TNOJ0ILIEKY.

Otnowtenua Mexay [ssu u PapageeM B KOHIE-KOHIOB
yJayumniuce, 1 J3BH BHNOCAEACTBHM JOGUT ROBTOPATH CBOHMM
APY3baAM: «51 B CBOEHl KHU3HM CHeJaJ HEeCKOJIbKO HeMaJsloBaiXK-
HBIX 1JIS1 HayKH OTKPBITHH, HO caMoe K3 HHX G6OJbIIOE — 3TO
10, ut0 f OTKpbN Papamest». HacrauBas Ha cBoefl Kamgmia-
rype B usensl KoposeBckoro o6uiectsa, Papameit samuuial
CBOIO 4YeCTb YYEHOrO H OTHIOAb He DYKOBOAMJCS TIIECJaBHEM.
TmecsnaBge GbiI0O €My cOBeplleHHO uyxKmo. Korja MHoro et
CITyCTS eMy NpelJioKeHO ObLJIO 3aHATb MECTO Ipe3nfeHTa B
KoponeBckoM of1iecTBe, OH pelIuTeJbHO OTKa3ajcs OT 3TOM
BBICOKOH YecTH, OGBCHHB CBOeMY YYeHHKY H Apyry Tummamo,
4TO, IPUHAB NpPeANOMEHHe, OH «He MOr Gnl Gojee roja pydyarb-
Csl 3a HENOPOUHOCTb CBOeH MymIus.

He MeHee paBHOZYIIHO OTHOCHWJICS OH H K MAaTepHAaJbHBIM
6naraM. Flmess mo/iHyl0 BO3MOXKHOCTb NPHMEHHTb CBOHM OIPOM-
Hble 3HaHHA B 06JIaCTH NpPOMBIIIEHHOCTA H, TakuM 0o6pasoM,
cocTaBuTh cebe 3HauuTesbHOE cocTosiHne, Papapelt 6e3 KoJe-
Ganufl mpennoOyes LEeJUKOM OTAAThCS HAYYHBIM 3aHATHAM IIHPO-
Koro u obuiero MacmraGa BMeCTO TOro, 4TOGBl TPATHTL CHJIbI
Ha pelleHHe MeJIKHX, Y3KO NPAKTHYeCKOro XapakTepa, sanav,
XOTS B BechbMa BBINQAHHX B JEHeXKHOM oTHOmWeHHH. OTnesns-
Hble 8aJlaHUA NPABMTebCTBA, HMEBUINE NPAKTHYECKU-TYMaHX-
TapHEI! XapakTep, HanmpHMep, HccJiefoBaiHe NPHYHH B3PHIBOB B
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KaMeHHOYTOJIbHEIX KONfX, pa3paGoTKa NpPOeKTa BBEAECHHA SJIEK-
TPHYECKOI'0 OCBELUEHHs Ha MasKax, OH BLINOJHsAM 6e3 BCAKOrO
Bo3HarpaxJexus. ['JIaBHBIM HCTOUHHKOM €ro CyIIeCTBOBAUUs
SIBJISLJICSL CKPOMHbIE OKJIaA, KOTOPLIE OH HOJyYyaJl B KadecTBe
jJnpekropa ¢usuyeckofi H XxuMmuueckoil JjiaGopatopuu Koposes-
CKOro MHCTHTyTa. JKua Papapeill oueHb CKpoMHO, cGepexeHHuil
y Hero ye 6wuno. [pysbs Papages 6eCOKOHIHCH O ero MaTe-
pHajbHON HeoOecnedeHHOCTH X BO3GyOM/M XomaTalcTBO Ie-
pel NPaBHTEJbCTBOM O NPEXOCTABJEHUH eMy TIoCyAapCTBEHHOH
ueHcuu. Hayunvie saciyru Papajes ObliH TakK BeJNHKH, 4YTO
X0MaTaicTBO Ge3 cropa NMOJAJIENano yAOBJIETBOPEHUIO.

26 oxkTaGpst 1835 r. dapanedt 6bla BHI3BAH K MHHHCTDY JIOD-
Ay Menn6ypHy. Munuctp npunan Papames cros, He npeaso-
JKUB eMy cecTb, M BBHICKAa3a/j CBOIO TOYKY 3peHHf, 4YTO OH,
Meb6ypH, cuHTaeT HEJENOCTbIO BCIO CHCTeMy BbIAUM ro-
CyAapCTBeHHBIX TNEHCHH JIMTEPaTypHHIM M HayuyHbIM JesTe-
JAM...

Bossparupiuncs nomoif, Papajell Hanumcasm MHHHCTDPY BeX-
JIMBOE, HO pelinTesbHOEe IHCbMO, B KOTODOM OH OTKasajcs OT
nencun B 300 ¢yHTOB crepaunroB. Ero npysps OblIM OueHb
oropueHel 3TUM oOcTOsITeJbCTBOM, HO Papaneil Kareropuyeckd
HACTauBaJ Ha CBOeM. B KOHIe-KOHIIOB OH BCe 2Ke COrJIacHjcs
Ha MOJydYeHWe MEHCHH, HO JHIIp OPH YCJOBHHM, 4TO JIOPA
Menb6ypH BO3BMET CBOH CJIOB2 OGPATHO W K TOMY K€ B IIHChb~
MmeHHoil ¢opMe. D10 6buI0 TpeGoBaHME MOYTH HEBBIIOJHU-
Moe.

OpnHako pesy/abTaT TOJYYHJACA COBEPLIEHHO HEOXKHAaHHBIH.
Psn BechbMa BJMATENBHBIX JIMIL BeICTynua B 3amury Papanes.
310 noeimso Ha Meab6ypHa, JMIIb HEQABHO 33HABUIETO He
6e3 GopuGbl MOCT NpeMbep-MHHHCTPA H 00ecHOKOMBIIEroca,
YTO HMHIUAEHT MOXKeT ObITh HCNO/b30BaH ero BparaMu. Meub<
OypH Hamucas BeJHKOMY Y4eHOMY H3BUHHTeJbHOe nucbMo. Pa<
pageft 6pl1 ymoBnerBopeH. OH TOBOpHJI CBOMM JADY3bsM:
«s BCTymmjics He 3a CBOIO JIAUHYIO YeCTb, a 3a JOCTOHHCTBO
yueHoro. Hamo Hayuutb siojeft, HMEIOIHX BJIACTh, YBAXaTh Jes-
Tellell HayKH IO HX NEACTBHTEJbHBIM 3acjyraM, a He IO HX
TUTYJIaM K TPOHCXOXKJEHHIO».

Cxpomuocts Papapmes 6blila Tak BeJHKa, 4YTO OH He cuel
EO3MOXHLIM  BOCIOJIb30BATHCA  OTNMYCKOM, INPENLOCTaBJIEHHLIM
emy Koposesckum muctaryToM B Konme 30-x romoB. Mexny
TeM B pe3yJibTaTe Ype3MepPHOr0 HanpsiKeHHs CHJ ero 340pPOBbe
OBLIIO CHJIBHO pPaccTpoeHO. JIuwb mocje TOro, Kak cOCTOsiHHE
€ro0 HACTOJIEKO YXYAIIMJAOCH, YTO OH COBEPUIEHHO JIMLIMJICS
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crnioco6HOCTH paGoTaTh, XKeHE H ApPY3bsAM YAaloch HACTOATh
Ha ero moe3jke B llleeiinaputo. 3necp Papajeil mpoxkuI 0KOJO
roza.

B [lseiinapuu, na otraeixe, Papapeii cuoBa NOJYyYHJ BO3-
MOKHOCTb JI0GOBaTbCSl M BOCTOPraTbCsi KPacOTaMH MNPHPOLDI,
Kak B AHM oHOCTH, Habmopnan uBera u okpacku Heba, Papa-
Hell YAMBAAJNCA XYHOMHHKAaM, KOTOpble He HM3yyaloT Heba, a
naiot (aspiuBeie 3¢ pextn. OueBupno, nosromy Papaneir Tax
J0GHN aHTJIMACKOro XymoxHHKa TepHepa, H3BECTHOTO HCKYC-
CTBOM MNepejaBaTh IBeTHble 3pexThr HebGa, W nomoran Tep-
Hepy B BOIPOCAaX XHMHYECKOT'O COCTaBa KPACOK.

yachl nocyra ®apajell yBiekajcs HCKYCCTBOM, XKHBO-
MUChIO, MY3BIKOH, JoGua cayliaTh u3BecTHoro nesua [l'apcua,
moceulan TeaTp u ocobenno Jmobun uupk. Cam Papageit mucan
CTHXM W NpeKpacHO AeKJZMHPOBaJ, YHTaJl 4YacTo CBOeH XKene
seayx Hlexcmupa u DBafiposa ¢ GoJbIHM YyBCTBOM H HOHHMa-
nieM ctuxa. B MonomocTH wrpan wa ¢aefiTe m 3HaNM MHOXKe-
CTBO TeCed HamamsaTb. DyAyud ouYeHb roOpsyMM M BCIHBUIbYH-
BbIM, OH B OOpalleHWH C OKPYKAIOLIMMH OblI POBEH, MSATOK
U OYeHb BHHMATEJNbHO NPHCAYLIABAJICS K HMX 3aMeUaHHSAM.
He Tepnes coMHHTe/bHLIX 3HAHHA M He I'OHSJICA 32 TUTYJAMH
U CJIaBOil.

[ry6okas mo6oBb K Hayke, yGeAeHHOCTb W HNpeKpacHble
KauecTBa yYeJsioBeKa elle Gosee ykpamann renuit Papanes.

B nnunbix orHouleHnax Papamelt Takxe Obi1 KPUCTAJbHOM
YUCTOTBI U HEOOGBIYANHON UYTKOCTH YeJIOBEKOM.

«$1 me 3pai0 cepaua GoJjee BepHOro B JpyiKOe, ueM cepiue
dapanes», —— rosopus 0 HeM ero Apyr AGGor. ¥ Papajes Grl-
JIO MHOTO Apy3eH, JOGHBLUIMX ero.

Ilpoxus roa B Ilseiinapun, Papameit Bo3spaTuics B JIoH-
NOH 3HAUYHTE/NbHO QKPENWHM M TOTYaC Ke NPUCTYNHJI K CBOUM
OOLIYHBIM 3aHATHAM, He IMAAA CHI M 3A0poBbs. HensGexHbIM
OCJIeICTBHEM 3TOTO SIBHJIOCH IIOJIHOE H3HypeHHe OpraHuaMa.
C xonma 50-x rogoB Qapajedl oTkasajcs OT I€JOro psifa
csoux o6ss3anHocteff, a B Havase 60-Xx roZOB OH BLIHYXIEH
6bl1 H3-3a 60JIe3HM NPEKPaTHTh BCAKYH paGoTy.

Xora B artor nepuon dapajeit oueHn orpaHHuMBan ce6s B
3aHATHAX, OH BCe 2Ke InpoBes GoJpulylo paboTy MmO cocTaBie-
HHIO M YHNOPAMOYCHHIO 3/EKTPOXUMHUECKOH TepMHHOJIOrHH. Emy
NpUHAJJexar ynorpebJseMble HBIHE TEPMUHBI: 3JIEKTPOJIHT,
9JIEKTPOA, aHOJ, KaToA. Bompockl HAayuyHO! TepMHUHOJIOTHH, Kax
H3BECTHO, U [0 CHX MNOp 3aHUMAIOT BHUMAHHE YYEHbIX BCEro
Mupa.
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ITocie cmeprm xenol, B 1866 r., nuemsnnuna Papanes
B3sijla Ha cels1 3a00Thl O BEJHKOM YyueHOM. OKpyiKeHHbI ee
BunManueM, Papajieil CNOKOMHO  POBOAM MOCJASANHEA TOJ CBO-
eit xu3nu. JlouTn eMHCTBEHHBIM NOCETHTENIEM €ro B 3TO Bpe-
Msi O6bl TuHmadp, coobliaBuiMil JIOGHMOMY YUHTEI0O O BaxK-
HeHIIMX cOObITHAX B OGJMACTR- HAYKH.

25 aprycra 1867 r. Muxaun ®dapajeit ymep.

Iennanprocte Papajges Kak yu4eHOro B TOM, 4TO OH OT-
KPblJI HOBBIA METOX HCCJe[0BaHUS 3JEKTPOMAarHUTHHIX Mpolec-
COB.

Ho dapanes 3J1eKTPOMarHHTHEie ABJIEHUS H3Yyajuch HA OC-
HOBE CJIe[YIOIero IpeAcTaBJeHHA: B TeJaX HaXOIATCH ' HeBe-
coMble crnenu@uyeckre 3MeKTPHUECKHE M MAarHUTHBIE JKH/AKO-
cTH, ofmafamoiye CBOHCTBOM MPUTAXKEHHS U OTTAJKHBaHUA
yepes pasjesiolllee MX NMPOCTPAHCTBO, paccMaTpuBaeMoe Kak
a6CcoaIOTHO mycToe. D10 TaK Ha3biBaeMoOe MTHOBEHHOe [efiCTBHE
Ha paccrosiHuH Obilo oTBepruytro PapageeMm. OH mpeamoJo-
AKHJ, 4YTO B 3JEKTPOMArHHUTHBIX Mpomeccax OCHOBHYIO pOJb
Hrpaer NPOMEKYTOYHAs cpefa. DTy cPefy HJd Caydasi B3aUMO-
JeHCTBUSI 3JIeKTPHUECKH 3apsKeHHbIX Tesn Papajeit HasBal Au-
aNeKTpuKoM. JliA cuayuyas B3aMMOAEHCTBHA MAarHHTHBIX TeJl
Qapageil He man oco00oro Ha3BaHHS, HO HLIHE Cpely, y4acT-
BYIOIIYI0 B TaKOr0 POfa B3aHMOJEHCTBHH, HA3bIBAIOT «MarHe-
TuKOM». IIpocTefilIuM NU3/1€KTPUKOM M MAarHeTHKOM fIBJIAeTCS!
TaK Ha3blBaeMoe IyCTOe MPOCTPAHCTBO, KOTOpPOe paccMaTpHBa-
noch PapaneeM Kak MaTepuasbHag cpefa ocoforo pona.

Orpunanve PapameeM aGCOMOTHOH NYCTOTHl fABJACTCA Xa-
pakTepuoil ueproil ero (usuku. KpHTHKYa pacrnpocTpaHeHHYO
B €ro BpeMs pPa3HOBHIHOCTb AaTOMHM3Ma, COTIJIaCHO KOTOPOIl
MaTepust COCTOHT H3 aTOMOB M Pa3felIlero HX a6COJIOTHO
nycroro npocrpanctBa, Papajeil mnomyepkusaer, 4YTO C €ro
TOYKH 3DEHHA MaTepus NPHCYTCTBYeT Be3je, aToMbl Xe fBJul-
JI0TCA NPEPLIBHBIMH LEHTPaMH ABHXKEHHH B CIJIOLIHOH MaTepH-
aJbHOH cpexe.

Bnaronaps BoiaBunyToMy ®PapajeeM InpeacTaBJeHHIO Che-
Najiock, TakKHM 06pa3oM, BO3MOXKHBIM OODSCHEHHE 3JeKTpoMar-
HATHBIX M CBETOBBIX sBJIeHHH, He mpuberas K aHTHMaTepHaJIM-
cruueckoMy masbHofeficTBuio. OJHAKO BONPOC O CBOWCTB2X
MaTepHH BJAJH OT CKOIUIEHHs GOJIbIIMX Macc — B Mex3Be3J(-
HOM TIPOCTPAHCTBE, a TaKXKe B MNPOMEXYTKaX MeXAy OTHAeJb-
HBIMH COCTaBHLIMH YacTsIMH aTOMOB (OJHM TONpEXIHEMYy Ha-
3bIBAT ee «9(QHPOM», ApYTHE <«NOJIEM», TPETbH <«IIPOCTPAHCT-
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BOM» HJH MPOCTO «CPemoils), BOMPOC O B3AHMOAEHCTBHI 3TOr0
BHJA MaTePlH C COCTARHBIMH YACTHLAMH BEIECTBA elle He PeLiell
OKOHHAaTeJLHO. XOTf C pasjioXKeHueM aToMa, C [Aa3JjIoXKeHHeM
aTOMHOI'O fIApa, C H3y4YeHHEM KOCMHYECKHX JIyuell BO MHOIO
pa3 yBeJMYHJIOCh, ynorpebsss Beipaxkenue B. M. Jlenmna, xo-
JIHYECTBO ITIOJKOIOB NOJ 3Hp, BCe KE MBI HAXOZUMCH JIHIUL
Ha MOACTYNax K HeMy.

Kpome 3Toit OCHOBHOU HIEd O POJIM HPOMEMHYTOUI'OH Cpeml
dapanefi B CBOMX HCCJIeOBAHUAX PYKOBOAMJCS IpPYrod Beu-
yafiiero 3HaYeHUs HMAeell, HMEHHO, MPHHIUIOM COXPaHEHHs
SHEPTHH WJM, KaK Bblpaxaiscsa Papamell, NpUHIUNOM COXpaHe-
HUS CHJIBL

K sromy npunnmuny @apaneifi npuules CaMOCTOSITC/JBHO 3a-
noaro no ony6aukoBaHHa paGor Maitepa, Jxkoyas, TIenpm-
rosiblia ¥ APYTUX YYEHbIX, KOTOpble BIIOCJEACTBHH JaJH 3TOMY
NPUHUMIY TOYHYIO KOJIHYECTBEHHYI0 M KayeCTBeHHYIO (opMy-
JIUPOBKY.

B cBoeit 3HamenuTOll pa6ore «OO6 HHIYKUMH 3JIeKTPHYECKOTO
Toka» (1831 r.) Papapmeit paccyxpaer cilenywIIHM 06pas3om:
1. Dpcren u Apyrue OTKpPBUIM, YTQ TEKYIUHI 110 IPOBOLY TOK
LPHBOJAMT B JIBUXKEHHE MAarHUTHYIO cTpesKy. CorsiacHoO NpHH-
‘UMY COXDaHEHHs! CHJIbl (3HEpPrHH) ABHXKEHHE OT IPOBOAA MOJ-
ACHO NepeflaBaThCA Hepe3 NPOMexyTOuHylo cpeny. 2. Cienona-
TeJbHO, TeKYIUHH MO NPOBOLY TOK HOJIKeH TaKkxke BO30yXIaTb
HeKoTopoe ocof0e COCTOSIHHE JIBHXKEHHS B  DACIOJIOXKEHHOM
pspom apyroM nposoje. Papanefi cHauasna NPENNOJNOKHI, UTO
yKasaHHOE COCTOSIHHe, KOTOPOe OH Ha3Bas 3JIEKTPOTOHHYECKHM,
BO36yXx/aeMoe NOCTOSHHBIM TOKOM, OOHapyKXHBaeTcsi B BHIE
HaBeJeHHOro Toka. OnbIT, OAHAKO, MOKa3aj, YTO JIMUIb MEHSIO-
IHACA TOK BLI3BIBa€T B COCEJHEM IIPOBOLE COOTBETCTBYIO-
muii HaBeJeHHBIH TOK.

DtuM nyTeM 6bina oTkphita ®apaneeM oxHa H3 GOpM 3JeK-
TPOMarHuTHOX HHAYKuMH. [lanbHefimue onbliTel Papajes noxa-
3a/M, 4Yro NpPH BCAKOM H3MEHEGHMH MArHMTHOIO IOJIfl, BHI3bI-
BaeTcsl JIM1 3TO H3MeHeHHe MEHSIOLIMMCS TOKOM HJIH e OTHO-
CHTENIbHBIM [IBHXXEHHEM MarHHTOB H NPOBOJHHKOB, BCeraa Io-
pOX[aloTCs HaBeAEHHble 3JeKTPHYECKHe TOKH.

Dapaseii 00BACHAT NPOLECC JIEKTPOMATHHTHOH HHIYKIHH
crefyiomuM o6pa3oM: OT BCAKOIO 3apsKEHHOrO 3JeKTpHue-
CTBOM Tejla MCXOJAT 3JIeKTPHUECKHe CHJIOBBIC JIMHHH, KOTOpE!R
}{_KasblBawT Ha ocofoe COCTOAHHE [BHXKEHHS B JHUIJEKTPHKE.

OYHO TaK e OT MarHuTa WJH 3JeKTPOMarHuTa, T. €. NPOBO-
Aa, MO KOTOPOMY TEYer TOK, HCXOJAT MAarHATHEBIE CHJIOBLIE
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JIMHUH, [POHH3LIBAIONIHE OKDPY:KAIOUIYIO CPefy H YKasbiBalOlHe
Ha 0co0oe B HeH COCTOSIHUE IBHXKEHUS.

dapafefl NOCTOSHHO MOXYEPKUBAN, YTO CHJIOBHIC JIMHHH
C/lelyeéT paccMaTPUBAaTh He KaK MareMaTHYeCKHe JIMHHM, a Kak
Junuu  ¢pusuueckue. Ilo mpexactaBnennto Papames, Matepus,
HaMoNIHAIOWIAst IPOCTPAHCTBO, HAXOJAHTCA B COCTOSIHHM Hempe-
puIBHOTO nABHMXKeHHd. LleHTpamum 3TOro JBHKEHUS SBJISIOTCSA
aToMbl. Pu3HYECKHe CHJIOBLIE JIMHHM, COEIUHAIONINE aTOMBI H
Tesa, YKas3biBalOT Ha HaJMyue B Cpelie Mex/[y aToOMaMu W Te-
JlaMH Da3JHYHOrO poja ABuMxeHui!. Onelr Dpcrema o6HApy-
JKHBAET, YTO NpPH PABHOMEPHOM [BHXKEHHH 3JEKTPHUECKHX CH-
JIOBBIX JIMHHH, HanpuMep, B CJydYae NOCTOSHHOrO TOKa, BO3HH-
KaloT MarHdTHLIE CHJIOBBEIE JIMHHM, HHaue TOBOPSl, BO3HHKAeT
TO 0cof0e COCTOSHHE [BHXKEHHS OKpyiKaiouledl cpeibl, KOTO-
poe Mbl HasblBaeM NOCTOSIHHBIM MATHUTHBIM mHoJeM. Eciu xe
3JIEKTPUYECKHE CHJIOBble JIHHHH IBHKYICA HEPaBHOMEPHO, Kak
B CJyyae MeHSIOIIHXCH TOKOB, BO30YK[EHHOe MaruuTHoe IOJe
TaKxe fABJAfeTCd nepeMeHHBM. [ @apapmeilt ycraHoBuJ, YTO
fI0406HO TOMY, KaK JIBHKEHHE JEKTPHUECKHX CHJIOBBIX JHHHII
U CBSA3ANHBIX C HUMH 3apsiOB; T. €. TOK, NOPOXKIAeT MAarHHT-
Hble CHJIOBbIe JIMHMHM HJIH MarHUTHOe IOJie, TOYHO TaK Ke Bed-
KOe u3MeHeHHe MarHUTHOTO IOJISI WJIH e JBHXKeHHe MarHuT-
HBIX CMJIOBBLIX JIMHHH MOpPOXKIAeT 3JEeKTpuueckoe IoJie B JH-
9JeKTpuKe. Ec/M B TaKOM -1oJie HaXOZUTCA 3aMKHYTHI NPOBOX-
HHK, TO B HeM 00pa3yercs 3JCKTPHYECKHI TOK.

JBa ortxpbiTeix PapajeeM 3aKoHA 2, MMEIONIMX OCHOBOINO-
JI0XKHOe 3HaueHHe AJil yueHHs 00 9SJIeKTpPOMarHeTH3Me H Bcel
9JIEKTPOTEXHUKH, MOMKHO, KOPOTKO TroBOps, CHOPMYJNHPOBATH
TaK:

1. Bcokoe u3MeHeHHe 3JEKTPUUECKOro COCTOSIHHSA Cpenb:
IIOPOXKaeT MarHUTHOE COCTOSIHHE.

2. Besikoe H3MeHeHHE MAarHMTHOrO COCTOSIHMSL CPEIbl I10-
POXIAET 3JIEKTPHUECKOe COCTOsHMUE.

Otn 3axkomel npuBesn Papases K OTKPLITHIO CaMOHHAYK-
nuu. B camoM fnese, mpH BCAKOM 3aMbIKAHMH MJIH Pa3MBIKaHHM
9JIEKTPHUECKOr0 TOKA MEHseTCs OKpyKalolllee MAarHHUTHOE MOJe.
Ho no Bropomy 3akony Papaness H3MeHeHHe MarHMTHOIrO MOJIf
1I0poXK/1aeT 3JeKTpuueckoe moJe. IlociejnHee, HMEHHO, H Bb!-

1 DroT B3MMMJ HA TPHPOILY 2TOMOB M CHIOBEIX JHMHHA W3TOXEH
dapameem B crathaXx «O6 3MeKTPONPOBOSHOCTH M NPHPOAE Matepuu?
(1844 r.) 1 «Mblc/W 0 aydeBmX BuUOGpauusixs (1846 r.).

2 OxoHyarenbHad (YOPMyJAUPOBKa 9THX 3aKOHOB Onlia CAenaH?
suaMeHuTEIMM dusukamu K. Maxceeanom M I, Tepuem.
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3bIBA€T TOK CAMOHMHAYKIMH, HJIH SKCTPaToK. Bosee riyGokoro
asanusa GopM ABHiKElHst, KOTOpble 06pasyioT 10, 4TO MEl Ha-
3bIBaeM 3JIGKTPUYECKHUM M MarHuTHbIM noseM, Papajeil He gai.
910 DeITajch chesnatb yuenuk Papages MakcBesst u psa
Apyrux yuenoix. Ho dapazeii Ha ocHOBe CBOMX IpeACTaBJeHUA
CMOT -IPHTTH K OTKPBITHIO JABYX GOJBLION TOHKOCTH M BeJH-
yalllero TEOPeTHYECKOro 3HAaueHHd SBJEHHH, MMEHHO: JHelcT-
BHS MarHeTH3Ma H4 CBeT M TaK HA3blBaeMOI'0 JHaMarHeTH3Ma.

OrxphiTHe neHCTBHA MarHeTdsMa Ha cBeT GOBLIO Hemocpej-
CTBEHHbIM CJEeACTBHEM OCHOBHOTrO (hapafeeBCKOro NpejcTaBJje-
HHS O CHJaX DPHPOABl KaK pasjMuHblX (popMax JBHMKEHUs Ma-
TepHH, B3aMMHO NPeBPALIAOILUXCH APYr B Apyra COIJIACHO
3aKOHY COXpaHeHHs HBHXKeHHs. B orHowenun cera y Papa-
nes OLIJIO elle TO JOMNOJHHTENbHOe cooOpaxeHHe, YTO CBe-
TOBOe [BHXEHHE, KaK H 3JIeKTPOMarHUTHOE, CYyIecTByeT He
TOJILKO B YYBCTBEHHO-OILYTHMBIX TesaX, HO M B TaK Ha3biBae-
Mol myctoTe. Papazneil BbICKasas MO3TOMY TeHHAJBHYIO MBICIDb,
B JaJibHefillleM NOJIHOCTBIO MoATBepxAeHHyl0 K. MakcBesioMm u
I'. TepueM, 4To 3JeKTpoMar€eTusM H CBET — POLCTBEHHbIE IIPO-
1eccsl JBHKEHHS.

B 1845 r. ®apanefi moctaBus 3HAMEHHTHIH ONLIT C Hamar-
HAYHBanveM cpeta. IloMecTHB MexJAy TOJIOCAMH CHJIBHOrO
9JIEKTPOMATHATA KYCOK CTeKJa 0co6Ooro COCTaRa M IPOIYCTHB
yepe3 CTEKJIO B M3BECTHOM HaNpaBJIeHHH NOJSPH30BaHHBIH JyY
csera, QPapagmeli mokasas, uro BO30OYXKIEHHE 3JEKTPOMAarHHUTAa
onpezeseHHEIM 00pa3oM BJMSET Ha NPOXOISIIHN yepe3 CTeKJO
cBer. Ha asbike (u3uKH roBOpAT: MarHuUTHOE IOJIe BLI3LIBAaeT
BpallleHde MJIOCKOCTH moJiapu3anun cBeta. Oneir Papages Obin
TeM ONBITOM, KOTOPHI B KOHEYHOM cCueTe IPUBEJN K OTKPHITHIO
PajHOBOJIH M pa3BHTHIO COBPeMeHHO#l pajuorexuuku. CBou
BO33peHHsl Ha npupony cBera Papajeil H3J0XKHN B CTaTbe
«Meicim o ayueBblx BuOpauusixs (1846 r.). Cornacho ®Papa-
Ieo, BCe Teja INPHPOJAbLI COefMIeHb Mexay cofoil (usmuue-
CKHMH CHJIOBLIMH JIHHHAMH. CBETOBbIC BOJIIibl — 3TO KOJI€6aHHS,
pacnpocTpaHsIOIiHecst BLOJb CHJIOBBIX JuHHHA. Tak Kak, ¢ TOu-
Ku 3peuusi Papanes, CcuIOBble JHHHH INPENCTABJAIOT COOOMH
npepLIBHbIE, OTAEJEHHBIE APYr OT Jpyra KHHeTHueckue o6pa-
3oBaHus, To Teopus Papajes sBAgeTcss cBOeOOPa2HOH KBaHTO-
BOl TeopHeji cBeTa. DTy TEOPUIO BNOCJEJCTBHH pPaspabaThbiBaj
HOx. k. TomcoH, u oHa usBecTHa MNOJ Ha3BaHHEM TEOPHH
BOJIOKHACTOrO 3dupa.

OTkpriTHe A€ACTBHS MarHeTusMa Ha cBeT npuseso Papa-
nes K y6exJEeHHIO, YTO MarHeTH3M AOJ/IKEH OKa3blBaTh BJIHfA-
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HHE He TOJLKO HWa TaK HAasbiBaeMble MATHHTHLIE Bel[eCTBA
(%ejie30, HuKEab H AP.), HO W HA BCSAKOE BewecTBo. OmbIT #e
TOJIbKO MOATBEPAMJ 3TO npennoJoxenne dapanesi, HO o6GHApy-
KHJI TakKe CyliecTBQBaHHe BeELLEeCTB, KOTOphIe HE IMPHTACH-
BAIOTCA CTaJbHbIMM MarHHTaMH HJIM 3JEKTPOMAarHWTamH, a, Ha-
060pOT, OTTAJKHBAIOTCA OT HUX. DTH BELIECTBA: DS COPTOB
CTeKJia, KBapll, BUCMYT, ceped0po M Ap., HasBaHel Obumu Papa-
eeM QHaMarHHTHBIME B OTJIAUHE OT paHee H3BECTHBIX mapaMar-
HHTHBIX.

OcuoBnaa Touka 3penusi Papajess Ha €XUHCTBO CHJ IPHPO-
Ibl U MX B3aMMOINIPEBPAIIAeMOCTb 3aCTaBJAJNA €r0 BECTH YIOp-
Hylo 6opp6y ¢ TeMH (PH3HKaMH, KOTOpPHE paccMaTpHBAJIH H3Be-
cTHhle B 3noxy Papanges nAth BHAOB 3JEKTPHUECTBA — OT Tpe-
HHSl, TaJbLBAHHYECKOe, MArHUTHOE, TEPMOSJIEKTPHYECTBO H XKH-
BOTHOE€ 3JIEKTPHYECTBO — KaK pAasJIMUHble MO CYILEeCTBY POAbI
3JEKTpHUECTBa.

dra Gopnba npusena Papajies K OTKPBHITHIO OCHOBHBIX 3J€K-
TPOXHMHUECKHX 3aKOHOB. Qapapeil npexjie Bcero pemuTeNbHO
BBICTYIIHJI NMPOTHB TaK Ha3biBaeMOH KOHTaKTHOH Teopmu Boip-
THI, COIJIACHO KOTOPO# MPOCTOE CONPHKGCHOBEHHE DPAa3HOPOLHBIX
BellleCTB, HanpnMep Pa3MYHBIX METaJJIOB HJIM MeTa/ulOB H
JXUAKOCTeH, caMo-To-ce6e MOMET SBHUTbCS HCTOYHHKOM 3JIeX-
Tpuyeckol cuiel. Mcxonst w3 mpuHuMna coxpaHeHusi cunel, Pa-
pajell mOKasbiBas, YTO B 3jeMeHTe BOJbTHI HMeeT MecTO Ipe-
BpaIlleHHE XHUMHUUECKOH. CHJIbI, HJH, KaK Mbl HBIHE TOBODHM,
SHEPruy, B 3JEKTPHUECKYIO cuiay, uau sHepruio. Orciona, ecrte-
CTBEHHO, BO3HHKaja MBICJIb 00 06paTHOM mNpeBpallleHHH 3JIeK=
TPUUECKON cuibsl B xumuueckyio. Jlo Papapmes sBu-u apyrue
5KCNepUMEHTaNbHO OCYLIeCTBJANH TaKoe MpeBpallenye, HO
auuib Papanell BnepBhle IOJOLIEJ K BONPOCY C KOJNHYECTBEH-
Hofi Touku 3penus. Ilpomyckasi djeKTpUUECKHSI TOK yepe3 pac-
TBOP KaKOro-HHGYIb BelliecTBAa, HAaNmpuMep uepe3 BOLY, MO~
KHCJIeHHYIO cepHOWl kucjortolt, Papanell yCTaHOBHJ, YTO «pas-
Jaraioniee JAefcTBHe TOKa NOCTOSHHO JJSi  IHOCTOSIHHOTO
KOJIHUeCTBa 3JIEKTPUYECTBA, HECMOTPSl HAa BeJMYAfIline pasJu-
gusi B MPOUCXOXKJEHHH €ro, B HHTEHCHBHOCTH, B BeJIMUHHE 3JIEeK-
TPOLOB, B IPHPOJE NPOBOJHHKOB H T. I.».

10 noaoxenue Papaznes  popmyaupyercs oObIYHO B BHAE
JABYX OCHOBHBIX 3JIeKTPOXHMHYECKHX 3aKOHOBD:

1. KonuuecTBa BeliecTs, 06pasyloluXcs B pe3ysbTate pas-
Jlaraioniero AefcTBUsA JIEKTPHUECKOIO TOKA, NPONOPIHOHAJbHbI
cuje 3TOro TOKa. ’

2. Tlpu OPOXOXKMAEHHMHM Yepes pa3jMyEble PacTBOPH (3/1eK-
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TPOJIHTBI) TOKA OJHOH M TOI JKe CHJIbI KOJIMUECTBA BBIZEJISIONIHX-
Csl BELIECTB IPONOPIHOHATLHE! ATOMHBIM BecaM WJIH, TOUHee, TaK
Ha3bIBaeMbLIM 3IKBHBAaJEHTHBIM BecaM, MPECTaBJSIONHM OGbIY-
HO. NpocThle HpoGHBIE YaCTH OT aToMublx BecoB. Hampumep,
NPONycKasd TOK 4epe3 Hepas3BeTBJEHHYIO LeNb H3 pacTBopa CO-
JIIHOH KHCJIOTBI, pacTBOpa OOGLIKHOBEHHOH COJIH H pacTBOpa
XJIOPHCTOTO IIMHKA, NOJyyaeM Ha 1 rpamm Bojopoja B NEpBOM
ciayyae 23 rpamma HaTpHd BO BTOpoM H 65:2 = 32,5 rpamma
IMHKa B TpeTheM, W60 aTOMHBIH Bec HaTpus paBeH 23, HUH-
kKa — 65, mpu aromMHOM Bece Bojgopoaa — l.

3akonel Papanes uMeJu OCHOBOIOJOXKHOE 3HAUEHHE MAJA
Pa3sBUTHSI TEODHHM CTPOEHHUS MaTepHH, TaK KAaK OHU YKa3blBaIOT
Ha CyLecTBOBaHUE aTOMOB 3JIEKTPHUECKOrO 3apsifia, CBA3aHHBIX
¢ atomamu Martepud. To 06CTOATENBCTBO, UTO BellecTBa BhJeE-
JAIOTCH B KOJIMUECTBAX, NPONOPLHOHANLHBIX ATOMHEIM BecaM,
oG bsicHsIETCST. NeficTBHEM 3JIEKTPHUYECKOrO HAlpsiKEHHs Ha 3a-
PSJKEHHble 3JIEKTPHUECTBOM aTOMbl MJM TPYyNIbl aTOMOB. 3ako-
upl Papaness gand BOOCJAEACTBHH BO3MOXKHOCTL BBIUHCJHTb MH-
HHMaJIbHBIH 3JeKTPHUYEeCKUil 3apsifi aroMa, Ha3blBaeMBIH 3JleK-
TPOHOM.

B Bactosimiee BpeMa H3BECTHO, YTO BCE aTOMbI NpeACTaBJIA-
10T co60lf KOMGHHALMM OTPHIATENBHO U IOJOXKHTEJNbHO 3JeK-
TPUUYECKH 3apsAKeHHBIX YaCTHU, 2JeKTPOHOB H COQTBETCTBYIO-
wux uM nporoHos 1. Ilpocteiilinii aTomM — aToM Bojopoja co-
CTOHT H3 OJHOTO NpPOTOHA H OXHOI'O 3JEKTPOHA. ‘

dapaneil aBjifeTCs, TaKUM 0OPa3OM, OCHOBONOJIOXKHHKOM He
TOJIbKO COBPEMEHHOrQ YYeHHd 00 3JIeKTPOMAarHUTHBIX H CBETO-
BBIX NpOlieccax, HO U COBPEMEHHOTO YUeHMS O CTPOeHHH aTOMa.
Benukn 3acayrun Papanes B 061acTH OTKPLITHS HOBHIX (pusuue-
CKHX 3aKOHOMepHOCTel, HO Besnyaifiniee 3HaUeHHE HMeeT €ro
MeToA. DTOT MeToh Obl MATEepPHANUCTHUECKHM H IIOCIYXKHJ
Dapaneio opynueMm pjsi OopbObi ¢ MeTadnauuecKMMH BO33pe-
HHSIMH €CTECTBOMCILITATENEH NpefLIecTBYIOWEro Nepruoja.

DHreJIbC 3aCAYXKeHHO NMOodTOMY HasbiBaeT Papajes renualn-
HbIM y4YeHbIM. XOTH IO CBOeMy COJEPXaHHIO COBPEeMEeHHAs
¢u3uKa najeko IIarkyyia Brepef, HO C TOUKHM 3PeHHs METOiS
pabotel Paparess COXpaHAIOT AJS Hac CBOe MOJIHOE 3HayeHue
H O CHUX TOp SBJSIOTCA AJS Ka)kA0ro (H3uKa M HHKXEHepa
HECPaBHEHHON IIKOJIOH NPaBHIbHOrO (H3HYECKOTO MBIIIJICHHS.

1 B nocneanee BpeMs OOHapVIKeHH 3JEKTPOHHI € IOJOKHTEJbHbBI
MI 3aps/1aMH, TaK Ha3blBaeMble TO3HTPOHBI, a TakKxe HeATPOHBI — uas
CTHIlbl, JHIIEHHblEe BHEIHEe 3apsiloB, DPAaBHO KaK ™ D5 JIDYTHX CO*
CTaBHBIX YacTeii aroMa— Me30TPOHLI, HeATDHHO H T. [
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BmecTe ¢ TeM K OTHEJbLHLIM YacTHOCTAM B3rasmoB Papanes
HeoGXOMHMO OTHeCTHCh KpuThueckH. OcoGeHHo Heo6XOLHMO
uMeTb B BHAY YyKasaHus, cjejanible JurejbcoM B «Jlnajex-
THKE TPHPOJBI», Ha 3J6yNOTpe6JieHre NMOHSITHEM <«CHJBI», BCTPE-
YAIONIEECsT ¥ CTAPEIX €CTECTBOUCIBITATENeH, OT Yero MOJIHOCThIO
He Mor ocBoGonutbca n Papaneil.



Jdexuyus 11!
Cuaa TAroTeHud

[TocMoTpuM npekie Bcero, Kak YAMBHTEJIBHO Hallle MOJO-
JKeHHe B 3TOM Mupe. B HeM MBI pPOJHMJIHCH, BOCIHTLIBaeMCS,
JKHBGM M BCe 3TO lIPHHHMaeM KaK HeuyTo AOJXKHoe. B cymwo-
CTH IOBOPA, Mbl TdK MaJO yIHBJIIEMCS, YTO HAC HHKOI'ZA HHUTO
He ToparaeT CBOeH HEOXHAAHHOCThIO. §I AyMaio, 4TO B MOJIO-
noM uesoseke 10, 15 mmu 20 ser Boaﬁy)mae'r GoJbllle  YAUB-
JIeHHs BHJ BOJONAJa MJH OYeHb BBICOKOH TrOpHl, HEXeJH
BOIIPOC O €ro CYIIEeCTBOBAHHH, O TOM, KaK OH IOSIBHJICS HA CBET,
KaK XKHBET, KaKuM 00pa3oM CTOMT NpAMO M G6GJaarojaps uemy
nepeiBuraeTcsi ¢ Mecta Ha Mecto. IlosTomy moayyaercs, 4ro
Mbl BXOAMM B 3TOT MHp, JXHBEM B HEM H OCTaBJf€M €ro, He
naBasg cebe TPyAa 3adyMaTbCsl ClenHalbHO O TOM, KaK ke Bee
npoucxonur. Eciu 6bl He cTapaHusa mofefl ¢ NBITIHBBIM YMOM,
yryOuUBIUMXCS B 3TH BONPOCH W PacKpBHIBIIMX BaxKHeHlIHe 3a-
KOHBI, yIIpaBJiAlOllYe HAalIUM CYLIEeCTBOBAHMEM Ha 3eMJe, efBa
JIH MBI JOTafanuch Obl, YTO TYT e€CTh YTO-JH00 yAHBHTEJBHOE.

HccnenoBannsa 3aKOHOB, IO KOTOPbIM Mbl XKHBEM, pa3BH-
BaeMcd, CYlIeCTBYeM H HACJAXJAaeMCsl 2KH3HBIO, 3aHHMAaBLIKE
¢unocodoB U yueHBIX C caMbiX PaHHHX BPeMeH, IOKa3biBaioT,
YTO BCE NPOHCXOAHT BCJEACIBHe CYILeCTBOBAHHA HEKOTOPLIX
CHN2, WK crnocoGHOCTed. ST CHJIBI, UMM CHOCOGHOCTH, CTOJIb

1 Jlekuunt Ha TeMy «CHJBI MaTeDHM ¥ WX B3aHMOOTHOIIEHMS» OBIIM
npoyuragsl Papageem B KoponeBckoM mHcTHTYTe BemukoGpurtanuum B
1859—60 r. IlepBast mekuusi ABaXABI OTKA3JbIBajsach BCAeAcCTBHe 60-
aesan Papajes.

2 dapagneli Rapazy c tepMuHom cuuaa (force) mcnocoGHoOCTS
(abilitie) mosb3yercs Taxie TePMHHOM pOWer, AJAsE KOTOPOro B MHaH-
HOM cllyuae HeT TOAXOJAMUCrOo pyccKoro cqopa. Tepvns  power
(MOUIHOCTE) B OTAMYHe OT TepMHHA force (cu/ia) oaunauvaer o6LMUHO He
BHEIIHIO, a BHYTPEHHIO CHJY, HJIH CHOCOGHOCThL K JHeficTBHIO 1t JAnH-
xenuo, Bnpouem, sTo pasnarume uHe mnpoBogutTc PapamceM  OuUCHb
¢tporo. HeoOxoaumo nopuepxkHyTb, YTO TEPMHH © DOHATHE CHJIG!
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ofiln, YTO HAUTO He MOXeT ObITh mpoiue ux. Hmuro, manpumep,
He MOXeT OLITh OOLIKHOBEHHEE TeX YIMBHTEJBLHbIX CHJ, Graro-
Naps KOTOPBIM MLl HMeeM BO3MONHOCTb CTOSTh NPSIMO, — OHH
HeOGXOMUMnl [JIs1 HAIIEro CYLUIECTBOBAHHS KAXKAYIO MHHYTY.

$| HaMepeH NMO3HAaKOMHTb BaC CErofHs JHIUb C HEKOTOPHIMH
H3 3THX CHJI, He C JKH3HEHHBIMH CHJAMH 1, a ¢ HEKOTOPLIMH
HauGoJsiee MPOCTHIMH, KOTOpDble Mbl Has3biBaeM (pH 3 HYe CK H-
MH cuaaMd. YrtoObl ZaTh BaM TOYHOE IOHATHE O TOM, YTO
sl IOAPasyMeBal0 MOji CJIOBaMH CNMOCOGHOCTH, HIH CHJIA,
s 6epy JHCT GyMarn M CTaBqIO ero NpsAMO Ha OJHH H3 €ro
KpaeB, TaK, yToObl OH ONMpAaJCsd HAa NOLCTABKY, NOMEIIEHHYIO
nepeio MHOH. §1 BRIGHpa0 3TO KaK CaMblil NPUMHTHBHBIR HpH-
Mep npeiMeTa, KOTOPHIH MoOxeT OLITh BHIBEJleH H3 CBOEro
noJioxkeHus paBHOBecus. [lanee s TAHY 3a LIHYPOK, NpUKpen-
JeHHbll K 6yMmare, U TakuM o6pa3oM ODPOKHIbIBaIO ee. §I mpH-
BeJ B [RelcTBHe cmjay Moell DYKH, NepeflaHHYIO depe3 WIHY-
POK, — c1oco60oM, KOTOpPbIft Mbl HafileM OYeHb 3aHHMAaTeJbHBIM,
Korjga OyneM aHaJAH3HPOBATb €ro: MMEHHO MOCPENCTBOM 3THX
CHJI, KeflCTBYIOUIMX COBOKYNHO (60 3mech ymorpeGJieHO B Je-
JIO HeCKOJILKO CHJI), f ONPOKHMHYJ JIMCT GyMarH.

Ecim 51 TONKHY sucT OyMaru B APYTyI0 CTOPOHY, TO ONSITh-
TaKd CJeNal0 yCUJIHe COBCEM He Takoe, KakK B IepBBHIH pas.
Ecim 51 BO3pbMy Temepb KyCOK Cypryua (majky cypryda OKOJIO
12 pmiofimoB® namuel H 1Y/s HIOfMOB AHAaMeTpOM), NMOTPY ero
¢aanenso u 6yRy AepkaTb Ha PACCTOSHHM OKOJIO AiOfMA Ie-
pen  BepxHefl YacTbi0 BEPTHKAJLHO IOCTABJIEHHOTO  JIHCTA
6ymaru, To 6yMara HeMeHAJieHHO NpPHABHHETC K cyprydy. Ecun
Ke y6patbh Cypryu, To 6ymara ymafer, XOTs Mbl 10 Hee HHYEM
He NOTParmBajHCh.

B mepeoM npmMepe f npousBesn AeHcTBHe, OOLIKHOBEHHCE
KOTOpPOrO HHYEero He MOXKeT ObiTb, BO BTOPOM I ONPOKHIBLIBAIO
GyMary He MOCPELCTBOM IUHYPKA HJIM YCHJIMA Moelt pyku, a
TIOCPEJICTBOM KakKOro-To AeHcTBHA cypryua. 3HAuHT, Cypryd
obnamaer cuiofi, meilcTBymoleit na auct Gymarn. Kak mpumep

cTpajanT GOJbILOH MHOTOSHauYHOCTBIO. KpuToka aToro nouatusa nama
MHOMIMH aBTOpaMmH, B vacTHocTH IereseM u  DmrenscoM (cM. Guburo-
rpaQuI0 B KOHIE KHHTH).

! JlpencrasieHne O CHeUHPHUSCKHX XU3HCHHBLX CHAAX GLIIO OYEHDL
pacnpocrpaneno B snoxy Papages. Ho 8 3To Bpems, Kak M pamblne,
TOJ KH3HEHHBIMM CHJIAMH DPa3yMeN H OTHIOAb He TO, HTO B 3TO {IO-
HITHE BKJIQJBIBACT COBPEMEHHBIA BHTadH3 M. JKHU3HCEHNIE CHILI
HOHIMAJHCh TOTAA KaK OHJIBI, TIPHCYIEe ocoBoro poaa ToHkoi ¢usu-
yeckoH  cyOCTaHIMH, SAKMOUECKHON B IKABLIX OpranusMax,

t Aurmficknit niofM paBeH MPHONHIMTENLRO 25 M.
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JDefcTBUs ellle ORHOI'O Pofa CHJbBl 1 MOT Obl ynmoTpe6GuTh mO-
poX, KOTOpbI Takxke OINPOKHHYJN GbLl 3TOT JHcT Oymaru.

Mue xotesoch Obl, 4TOOB BBl [OCTapajUCh NOHATH, YTO
IO/l CJIOBaMH CHJa, MM cnoco6HOCTH, 1 6yny mojpasy-
MeBaTb MMEHHO TO, YTO s IpuBes cefiyac B HeHcTBHe AJs
ONPOKHJbiBaHAA JHCTa OGyMarn. $I He Xouy cpasy yTpyXaaTb
Bally NaMATb Ha3BaHHEM 3TOH CHJBI, HO, OYEBHAHO, B CYpryue
ObLJIO YTO-TO TaKOe, 4TO MNPOHM3BEJO INpPHUTSXKEHHe H ONPOKH-
HyJi0o 6yMary. DTo «4TO-TO» M eCTb OJHO H3 CBOHCTB, KOTOpHIE
Mbl Ha3blBaeM CHJIAMM, MM CHOCOOHOCTAMH. Temepp BBl CMO-
JKeTe Y3HaTh CHJy, B KakoM Obl BHJe 51 HH IOKa3ajl ee BaM.
He nymafite, 0ZxHaKO, YTO YHCJO Pa3/IHYHLIX CHJI OYEHp BeJH-
ko. HampotuB yauBHTENbHO TO, YTO BCEMH fBJIEHHSMH IIDH-
POJBI YIpaB/IfeT Majoe YMCJIO CHJ. JlamMna, kKoTopas HaXOLHMTCH
nepej BaMM, NIpeAcTaBasieT co6Ofl npuMep eme OAHOTO poia
CHJBI. 3/leCh HMEeTcsl CuJja, CrocoOHas NPOU3BONHTH HEKOTO-
pble nmeficTsMa, HO OTNHYHasg OT TOH, KOTOpas OIPOKHHYJa
Gymary 1,

Hcenenys pasinuHble sIBACHHS, Mbl MaJO-NIOMaJy NPHXOIZHM
K BRIBOAY, YTO B OKPYXAIOLiHX HAC TeJaX 3aKJIOYalTcsd pas-
JIMYHOTO poja CHJbl (YHCJIO HX He, OYeHb BEJIHKO).

HauaB c ppocrefiluX MpuMepOB NPHTANKEHHUS, 51 IOCTENEHHO
mepefily K TOMy, u4eM OTJMUAalOTCS STH CHJBI OXHA OT APYroi,
H CPaBHIO CIOCOGH!, KOTOPLIMM OHH COYETAIOTCH MexJy coGoil.
3emuist, Ha KOTOPO# MBI CTOHM (HaM HET HaJOGHOCTH OCTaBJSITH
3eM/I0 11 NPHKCKAHAS NPUMEPOB, Pa3bACHAOIIHX HAWl Mpef-
MeT, XOTSl YM ueJIoBeKa He NPHKOBaH K 3JeMie, KaK ero TeJo:
OH MOXeT IOJHHMAThCA Bbllle €e, H60 KyJa TCJbKO MPOHH-

1 Xota HbroTon B «MaTemMamdyeckHX HauaJax HATYpadbHON GHIO-
codum» (1687 r.) nan CTPOTOE MareMaTHYeCKOe ONpefeNeue INOHA-
THUSA CHJABI, UMEHHO, KaK TPHUHHLI, BHI3BIBAWIEH YCKODEHHE MJBHKY-
pyAxXcs Ted, mpuyuHb addexTa, KOTOPHIE M3MepseTcs (POMBECAEHHEM
MaCCHl HAa YCKOpeHHe, TeM Hie MeHee B amoxy (Papafes MOHSITHE CHJbI
yoroTpebasantoch U B GoJee IIAPOKOM CMBICJIE, PABHOCHJIBHOM COBDEMEH-
HOMY NOMSITHIO Heprwu. TepMuH sHeprus, BCTpevaouiica eme v Ken-
nepa u anamGepa (1785 r.), 6w BBeneH B nayxy Tomacom IOnrom
(1807 r.), HO yxpemuacs B HeH TI03ke YCTaHOBJIEHHs 3aKOHA COXpa-
nenusn sHeprun $PapageceMm, MaitepoM, lempMmroaveM # Ap., W JHlIb
roraa, korga Pauxun (1853 r.) m Tomcou Keabsmy (1856 r.) BblABU-
HYZH PasJHyeHHe MOTEHUHAJNbHOMN W KHHETHUYECKON sHep-
run. M3 crarefi ®apamen: «O B3auMOOTHONIRNMH TATOTEHHS] H BJeK-
TpYecTBa» M «[1HTOTE3d 0 MArHeTHMGME M 0 MPHPOAE MaTepUus» (CM.
NI TtoM «DkemepmMeuTafdLHEX — RocaegoBaniil»), Brmmo, uro (Papajed
[0S CHYOfl TATOTeHNA OOBLIYHO pASYMEET 7O, WTO HBIHC HA3LWAIOT IIO-
TeuaaLofl SHepruell NOsA TArOTEHIIA.
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KaeT ero 3pemnue, TylJa NPOHHKAIOT U ero HaGjioNeHHs), umeer
npubausnrensHo (popmy 1uapa. 3eMHOR ryofyc, CTOAMIMA BO3Je
MeHs, TMpe/ACTaB/IfgeT B I'pPyOOM BHIE PACIOJOXKEHHE NOBEPXHO-
CTH 3eMJIH: CTOJIbKO-TO HAa Hell CYIIM M CTOJBbKO-TO BOMLI.
Kapra ujs pHCYHOK NOKasbIBalOT, KaK NOCTPOeHa IOBEPXHOCTD
3emun.

Ianee, s mompomry Bac o6paTUTh BHHMaHHE Ha PHUCYHOK
paspes3a reoJIOTHYECKHX CJO€B 3eMJH, NpeACTaBJAIONIUE Je-
TaJbHBIA BHA TOrO, YTO HaXOAMTCA MOJ MNOBEPXHOCTHIO 3€M-
Horo mapa. Korma Mbl yriy6umcss B Hero HJIM HcCieLyeM ero
(KkaK JIOOM MHOTHMH CHOCOGAMH [eNaloT 3TO C LeJblo H3yye-
HHd, @ TaKXKe JJd IPaKTHYECKOH BBIFOJBI), TO YBHAUM, UYTO
3eMHOM Iap cocTaByieH U3 PasiHUHBEIX BELIECTB, MOJABEPKEHHBIX
JOefcTBHIO HeOOJBIIOrO YHCJja CHJ, PAcIOJIOKEHHBIX B CTpaH-
HOM U yIMBUTeJbHOM nopsaxe. Mccrienys Hempa 3emiH, ueso-
BeK Vy3HaeT HCTOPHIO 3eMJiM, HCTOPHIO KWJ, CKal, pYA,
HCTOUHHKOB BOALI, aTMocdeprl, OKpyxKalomell 3emimo, H pas3Ho-
06pa3sHbIX MaTepHaNbHBIX BELIECTB, CBSA3AHHLIX NEHCTBHEM CHJ
B ONHy Gosibwylo Maccy, mmewouyw 8000 Muip B momepeu-
Huke 1. ,

I/IsyMJIeHne BO30yXJaeT J[HBHasi IOBeCTb, pacCKa3aHHAs
9THMH CJIOSMH (HEKOTOpBle M3 HHX TOHKH, KaK JuCT GyMaru),
NIpUBEEHHBIMH B IIOCJIeL0BATeNbHOCTb NMOCPEACTBOM HeHCTBHA
CHJI, O KOTODHIX i TOBOPHJ BaM.

Ilnsa Toro uto6bl BaM GbLIO Jierde CJEIHTh 33 MOHM pac-
CKa3oM, si ofpauly CerofHsl Balile BHHMaHHe Ha OJWH POJ CH-
JIbL. Hy}KHO, 4TOOBI BBl MOHSJIM, YTO § IIOJPasyMeBald IO
cioBoM MaTepHus. Jlio6asg U3 3TUX Bellell, KOTOpLe 's1 MOry
3aXBaTUTh PYKOH WJIH. MOCPEJCTBOM 3TOro Meluka (6o s Mory,
HanpuMep, co6path BO3AYX B 3TOT MEIIOK), BCe OHH CYTh YacTH
MaTepHH, C KOTOPOd HaM NPHXOAUTCS HMeTb JeJO B Ha-
CTosillee BpeMsl @ KOTOPYIO Mbl GyZeM paccMaTpuBaTh BooGIle
HJH B YaCTHOCTH, CMOTpPSl IO TOMY, KaK 3TO HaM moTpe6yercs.

$I nokaspiBalo BaM pOJ MaTepuu, KOTODHIH Mbl HasblBaeM
B0 1 0#l. 3xech Bbl BHOHTE HAa CTOJIE KYCOK JIbia, 3/leCb BOAY,
KUIAILIYI0 B CKJAHKe, a 3[eChb Iap:. OH BBIXOAMT uepe3 OTBep-
CTHe CKJSHKH BBepXy ee.

1 Uspectoe coumnenne Jlgfieans <«[Ipuanunsl reojqoruu», okasas-
miee CUJILHOE BAHMSHME HA DPa3BHTHC SROMIOLUHOHHLIX BArAAA0B Jlapsu-
Ha, nosBuaoch B 1830—1833 rr., T. €. kak-pa3 rtoraa, korpa Papageft

Hayad CBOM SHAMCHUTBIE HCCICAOBAHH N0 SJEKTPOMATHUTHOA HH-
Y KIHH,
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He nywaiiTe, 4To Bosa M JeX CyThb ABe COBEpPLIEHHO pa3-
JUYHBIE Belld HJIM YTO Map, NOJHHMAIOWMACS NysblpbKaMH U3
BOAbI M BBHIXOAAUIMA M3 TOPJBINIKA CKJSHKH, COBEPLIEHHO
OTJIMYEeH OT XUAKOH BoAbl. OHH MOryT pas/JHyYaThbCsl HEKOTO-
PbHIMH YaCTHOCTfIMH, OTHOCSIIHMHCS K KOJHYECTBaM CHJ, CO-
Jep:xaluxcs B TOM HJIH IPYrOM TeJjie, HO TeM He MeHee 5TO
Ta e BOJA, YTO M BeJHKHH OKeaH BOJbI, OKPYXalOLIMHi Haul
semHoli map. S 6epy Bomy nJaa mpumepa, H6O, paccMarpuBas
ee, Mbl HafileM B Heil BCe CHJIbl, KOTOPLIX MHe IpHAETCS KOC-
HyTbcsl. BospMeM, Hampumep, XHAKYIO BONY, UMEIOILYIO HEKO-
TOpLIli Bec, M pPacCMOTPHM, KAaKOBO KOJMHUUYECTBO ee TdA-
JKecTu, AaM Beca. [lepefo MHOM CTOAT Bechl: HA OJZHON YaIIKe
5THX BECOB CTOHT CTEKJNAHHBIH COCY[, BMELAIOUWUiA 1/2 NHHTH 1,
H Mbl BHAHM, YTO CTOPOHAa, TZleé CTOHT cOCYJ, ceiiuac Jerue
npyrofi. Ho Kak TONBKO s BOJLIO B COCYA HEMHOrO BOHI,
Bbl 3aMeTHTe, UTO 3Ta CTOPOHA BECOB HEME/[JIEHHO OMYCTHTCA.
9To0 noKasbIBaeT, UTO BOJAa HMeEeT Bec.

Ecnu 51 momeiy 310T K06aBOYHEI IPy3 Ha NPOTHBOIOJIO K-
HYI0O YalmKy BecOB, TO He CcJefyeT YIHUBJATHCS, €CJH OKa-
JKETCSl, UTO COCYJ, MOKeT COAepkaTh AOCTATOYHO BOJBI, YTOGHI
nepeTsaHyTb H ero. B camoM peJe, Bbl BHAHTE, YTO I BJHI B
coCyZ HeMHOro GoJsblile BOIBI, M yallka BecoB, Ha KOTOpoil od
CTOMT, ONfTb NepeBecHsia Apyryio damky. Ilouemy a znepxy
OyTBIIKY C BOIOH Ha I COCYAOM, KOTJa BJIMBalO B HEro BOAY?
Bbl ckaxere, 4TO Tak Hajfo HenaTh BCJAEACTBHE BechMa ofrmieil
[pUYAHBl, HMEHHO, TOTOMY, YTO, COIJIACHO 3aKOHY IDHPOAHI,
BOJa JOJIKHA ManaTtbh K 3eMJe. _

[TosToMy TO camoe HelicTBHe, KOTODHIM f 3aCTaBJSIO BOLY
BOATH B COCyJ, YyBJIEKaeT BHA3 M BCe ee KOJHUeCTBO, YyKe
Haxonsmeecs B cocyrze. JelficTByomas 3jech CHJA HasblBaer-
ci TaroreHuneM. Ha stux Becax Bbl BRAuTe OGosblloe
KOJIHUECTBO BOJBI, TArToTelllee K 3emise, MaseHuKuft Kycok
IJIaTHHEL 2, KOTOPLI s JAEpKY B pyKax, TOXe TArOTeeT K

1 [Tuara paBHa OAHOMY JHTDY.

ellnaTuna—MeTaln ceporo ILBeTa, Mo LBeTy W Ojecky Hamo-
MMHAET 0JI0BO, B 21,5 pas3a Taxesaee BoAb. B chuaBJeHHOM COCTOSHHH
NMAaTHHA MATKA W TATYYa, JAETKO BbITSATHBAETC B IPOBOJOKY U NpPOKa-
TLIBAETCA B TOHKHE JHUCTH (NMIATHHOBas sKecTb). MMeeT B TeXHMKe
60JbIIOE TIPHMEHCOHHME H3-3a cBOefl CTOMKOCTH K XHMUEUEeCKHUM BO3JAcH-
crBusaM. [lpuMensieTcs B BuAe NMOCYAB! (THIJIH, YaIUIKH), TPOBONOKH JIA
na6opaTOPHBIX lledefl, B SJEKTPOTEXHHUSCKOR MNPOMBIIIIEHHOCTH Cay-
WHT AAA NPUrOTOBJEHHS KOHTAKTOB 3JeKTPOAOB, IJsl TepMoadjaeveH-
TOB ¥ T. A, B npupoAe miaamuHa BCTpeyaercs HUCKIOYHTEALHO B €aMo-
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3eMyle, KaK H BOAA. DTOT Ma/eHbKH{l KycoyeK IJIaATHHBI, ONHA-
Ko, TaXeJsee, ueM BcA 3Ta Gojpluasgs Macca BoAnl 1 mome-
Ilal0 NJIaTHHY Ha NPOTHBOIOJIOMKHYIO YalIKy BeCOB, NPHUJHBAIO
enle BOAB, H JIHMb TOrAA YalIKH BECOB YPaBHOBEILH-
Batorcss. He yRuBHTENBHO Ju; YTO HYXKHO Taxkoe O6oJblIoe
KOJIAYeCTBO BOJABl (OKOJIO TNOJIYNHHTHI) JJISI TOrO, YTOOHI
YPaBHOBECHTb CTpeMJIeHHe NajaTh K 3eMile y TaKOro MajeHb-
KOro Kycouka mjaTuHH? Tenepp si BO3bMY NOJIOCKY aJsllOMH-
Hus 1, o6weMoM npubmm3uTenpHO B 8 pas GosbLIylo, 4eM Ky-
COK IUIaTHHBI, KOTODBIi i TOJBKO-4TO Aepxan B pyKax. Mel
BHIMM, YTO BOJA YPaBHOBECHT 3Ty IMOJIOCKYy TOYHO TaK e,
KaK H KyCOK IJIaTHHBI

Taknm o6pa3oM, Mbl HMeeM 3HeCh NpPHMep TOro, 4To CcJje-
AyeT MOHMMAaTh IIOJ CJOBAaMH CHJa, WJIH CHOCOGHOCTB.

$1 roBOpHA B mepBYIO odYepesh O BoJe # 06 ee CmOCOGHO-
CTH Majarth BHH3. Bbl OTJIMYHO 3HaeTe, YTO OKEaHbl OMBIBAIOT
3eMHOHM IIap, YTO OHH OXBaThIBAIOT INOBEPXHOCTb, NpPHAaBas
eil oxpyrJocth, Kak 6ol obsekasi ee mokpoBoM. Ho Boja Kpo-
Me 3TOrO MMeeT M Apyrue csolicTBa. Hampumep, ecim i BO3b-
My HerameHyl0O H3BecTb?, K Hell npHOaBlIO HEMHOTO BOXBHI,
TO BBl YBHAUTE JAPYTyl0 CHJy, HJH CBOHCTBO, BoAbl. M3Bectb
Tenepb OKAa3bIBaeTCsl OYeHb CHJIBHO HAarpeToH, M3 Hee NOJHHMMA-
IOTCS Taphbl, A, MOXKeT ObiTb, Mbl MOIVIH Gbl 3a)Xeub O Hee
docdoprylo crmuky. DT0r0 He MOTrJo 6B MPOM3OMHTH,
ecau 6ol B Boze He GbLIO 0COGOH CHJBI, NPOH3BOAALIEH 3TOT
pesymprar. OmHaKo 3Ta CHJa COBepIIEHHO OTJIHYHA OT TOH,
KOoTopasi 3actaBjsieT BOAY NAaJaTh MO HANpaBJeHHIO K 3emJe 3.

pozHoM cocrosiHuH. [naBHOe Mectopoxaenve Haxogutrca 8 CCCP —
Cpeauuit Ypan (Huxwueraruasck). M3 pgpyrux cTpaH, J00BBaOINAX
NJIaTARY, MOXHO YyKasaTh DBpasuwmmio, Amxup ® Kapckyio szemmo. Ilia-
THHA OTKPHTA Yanoa B 1738 r. Aromuuii Bec miatumet 195.

! AN MHHHN—Aerkuit Metann cepeGpucroro usera, B 2,5 pasa
Jderde BOJE. B mHacTosillee BpeMsl TOAYYHJ BechbMa MIMPOKOE NpUMe-
HeHMe B TeXHHKe. AJoMHHMIE OTKpHIT Idpcresiom (1825 r.) u Beaepom
(1827 r.). Ero aromubit Bec pased 27,1

2HerameHnas H3BeCTh, HIN uucTass okuch kaabuua (CaO),
MOXeT ObITb INOAyYeHa NYTeM NPOKANMBAHHS YHCTOTO MpaMODa HIA
KanpuuTa. B Texmuke Heramenas H3BeCTb MOJyyaeTcsl OGXKHUTaHHEM W3-
BECTHfIK@ B MeyaX p&sJAHUYHOIO YCTPOWCTREA,

3 B snoxy (apanesa AyMald, YTO KHJAKOE COCTOSSHHE BOJAH 06-
yCJOBNeHO cofiepikamiciica B Hell CKpHITOH TemnmoToil, Kortopas
BbIJENACTCA NPH COENHFCHHH BOJBI C HErameHoM H3BecTblo, 6€3BOX-
HHIM MeIHEIM KYyNOpOCOM H NpH 00pa3oBamHHM TBepAOro Tteaa. B wmacrosmiee
BpeMs MBI SHAeM, YTO JKMJAKOE COCTOSIHHE BOAb JHAEHCTBHTENBHO 00-
YCJIOBJIGHO TeNJIOTON, HO He CKpLITOfl, a ABHOM, HEMEHHO, KHHETHUECKOH,
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Teneps s 6epy Apyroe BellecTBO, 6e3BONHBI MEJHBIN KY-
opoc !, KOTOPBIH MOKaXKeT HaM HOBBI POJ CHJIBI, HJIH CBOH-
CTBa, BOJbLI, HAJHBAI0 BOAY Ha GeJiblii MeLHbIit Kynopoc. Bel Bu-
nure, Kak 3Ta COJb HeMeNJIeHHO CTaHOBHTCSI CHHEH W BbIEe-
JsieT B TO € BPeMf 3HAYUTEJbHOE KOJHUECTBO TEIJIOTHL.
3nece BOJA NPHXOZHT B COEJHHEHHE C BEIIECTBOM, KOTOpOe
HarpepaeTcd NOYTH TaK Ke, KaK M Heramenas H3Bec¢Th. Ilo-
CMOTpUTE, OJHAKO, KakOe pa3juyde B 3THX JBYX CJydasx.
Tennora, ofpasylomasica NpH FalleHHH H3BECTH, TAK BEJHKA,
yTO ee GblBaeT AOCTaTOUHO JJSL TOro, uToGbl 3axeub AEpeBo.
OTUM OGDBACHAETCH, YTO MHOrLA HArpyMeHHbI® HerauleHol
U3BECTbIO GapKH 3aropaloTcs Ha CepefiuHe PeKH. DTO NPOHC-
XOIMT BCJEACTBHE CHJbLI TEIJOTHl, NPUBeNEHHON B HAelcTBHE
NPOCayMBaHHEM BOMIbl B 6apky. Bbl BuauTe, Kakue yIHBHTEJb-
Hble pa3HOOOpasHble TeMBl /I PasMBILIEHUA BO3HHKAIOT IO
Mepe TOro, Kak Mbl HauuHaeM yriyGaaTbcAd B pasjidyHble sBJle-
HHSI: CUJIBI TENJIOTH, pasBHBamoUlelics IpW NeHCTBHM BOJABl HA
H3BeCTb, M CHJBH, Oarojapsi KOTOpOH BoJa NpeBpallaeT 3Ty
cosb u3 Gesioit B CHHIOMO.

Meue xotesock Obl, uTOGHl BEl NMOHANHM CYLUIHOCTb NpPOCTEii-
IIero rposiBJEHHA MaTepuH, KOTOpoe HasbIBAeTCsl BECOM, HJH
TAXKecIblo, ee. UTo Tesa MMeloT Bec, Bbl BHEJH HA IpuMepe
BOIbI, KOTa s MOMEWIaJ] ee Ha BEeCHl.

Y Mensa B pyKax HaxoAWICs. 4yryHHasi noaydyHToBas TI'H-
pst 2. cOCOGHOCTb T'MPA TSArOTETh BHU3 YIOTPEO/SieTCS CIElH-
aJIbHO JAJIT TOTO, YTOOBI C ee MOMOLIBIO OlpeflesisiTb Bec APY-
rux rten. Bor HagyThifi pesuHoBsiii myseipp. Ha sTOT nysmIpb
S TOJIOXKY THPIO IJA TOro, uroGbl IOKa3aTh BaM IpuMep JHas-
JICHHS1 BHHM3 2KeJle3a M CIHOCOGHOCTb CONPOTHBAATHCA 3TOMY
JIaBJIeHHIO: 1Ty3BIPb MOKET JIONHYTb, HO Mbl JOJIXXHBI CTapaThCs
u3bexarb 31oro. Bel Bupute, yTO Mocie TOro, Kak s NOMECTHJ
nonyyHTOBYIC THpIO YCTOHUMBO Ha my3blpe, NOCJeNHHHA npu-
HAJI BHMA, OYeHb HANOMHMHAIOUIMA MJOCKMA CHP C OKDYIVIeH-
HbIMH KpasMH. HITak, mysblpk, HanOJIHEHHBIA BO3LYXOM, TNOA-
JIepPIKHBAET [HPI0 BeCOM B NOJPYHTA.

Bel goskHBI npencTaBuTh cebe, KaK yAHBHTEJbHA JNOJKHA

SHEPTHel ec.MOJeKy, a TaKXe HX CUelICHHeM M YTO TeIIoTa, BhIe-
JAIOWASACH NPY XHUMHUECKHX Deakudsx, SIBJASETCd TPEBPALICHUEM XH-
MMYECKOH SHEPrHH BCEX PeardpylomiUX Bel(ecTB.
€3BOJAHHM MEeJHHM KYIODPOCOM HAa3HBAOT COJb, JH-
OIeHHY'0 TaK Ha3. KPHUCTAMU3aUMOHHON BOALL [aa ee moaydeHus npo-
KaAWBaIOT CHHHA MeIHBIH KYmopoc B THIJE,
2 Aurauickuit dyHT paBeH 453 I,



6bITo CHJIA, TAHYLIAS THPIO BHM3 U TeM CaMbIM 3aCTaBJAIONIAA
ee NMPHIABJHBATH [y3bIPb, HATIOJHEHHLIH BO3TYXOM.

ITo3BosbTe Tenepn IOKasaTb 3Ty CHJy Ha JIPyroMm npHMepe.
Bol Bce 3Haere, uto Takoe MasTHHK. Ilepex Hamum Haxomurca
uMeHHO Takoil npuGop (puc. 1). Ecom 51 Toskmy ero, on Gyaer
NpofoJKaTh KauaTbcs B3aJ H BrepeX. $I xoTes Obl 3HaTh, B
COCTOSIHHH Ji1 BBl OOBACHHTH MHe,, TOYEMY STOT MasTHHK Ka-
yaercs B3ajJ M Bmepef? 3aMeTbTe, YTO KOrJAa sl AepxKy 3Ty Nps-
MYIO NaJKy I'OPH30HTAJbHO HA BLICOTE TOTrO. IIOJIOXKEHHs], B KO-
TOPOM, HAaXOAHUTCs LIap MasTHHKA B OGOMX KOHIIAX CBOEro ABH-
JeHHus, TO Bbl BHIMTE, YTO Wap B KOH-
IIaX CBOEro IBHKEHHS NOJBIMAETCSH Bbl-
% ille, HexKeqM B cepenune ero. Haunnaa
% IABUTaThCSl OT OJHOTO KOHLA NaJIKH, Liap
\ OmycKaeTc K LEHTPy M 3aTeM ONATh
\ IO HMMAeTCs K MPOTHBOINOJIOKHOMY KOH-
s, iy, MOCTOSIHHO CTPeMsCh YIacTb B caMoe
\ nuskoe nosoxxenue. Ilpu sTOoM OH OueHB
. o T KPacHBO KauaeTcs, NPOU3BOLS NBHIKEHHS,

3aMeqaTesbHble H BO MHOTHX JPYTHX OT-
Puc. 1. HOILIEHUSIX: HalpHUMep- B OTHOLIEHHH Bpe-
MeHH KoJieOaHHf M T. H., KOTOPhLIMH MBI
B HACTOslee BPeMd He MOXeM- elle 3aHATbCS.

Eemu 61 Ha TOoM MecTe, I'le HaXOWTCA Iap, ObLT IpUBE-
IIeH JHUCTOK 30J0Ta MM Kakod-uuOyAb Apyroil npeiMeT, OH
KoJsie6asicst Obl TOUHO TaKHM Ke 00pa3oM M TO Ke caMmoe Bpe-
Mf, KaK u wap. DBckope BH yBHJIHMTE, KaK H NOYEMy 3TO Ipo-
ucxoaur. Cuaa, 3acrasisiolias BOAY ONYCKaTbCs Ha Becax,
a KeJie3HyI0 FHPIO CHABJMBATh M CINIIOLIHBATH MY3bIPb, HANOJI-
HeHHBIH BO3JYyXOM, W CHJA, BEI3BIBAIOL(Asl KayaHWe B3aJ M BIe-
pel MaATHHKA, 3Ta CHJA 3aBHCHT HCKJIOUHTEJbHO OT IPHTSI-
JKEHHS, CYILECTBYIOIIEr0 MeX/Ay NMajaloliuM TesoM M 3eMuleil.
ITocTapaemcst xopolleHbKO NOHATh 3T0. He TO, 4yTOGB MMEHHO
3eMs KakuM-HUGYAb 0COGEHHBIM 06pa3oM NMpPHTArHBaJIA TeJa,
najaioniye Ha Hee, — HeT, Bce BooGue Tesa 067afalOT CBOH-
CTBOM B3aHMHO NpPHTATHBATH APYTr APYra. 3eMis
He ojapeHa Kakoi-HHOYAb OCOGEHHOH CHJIOH, KOTOPOH He HMe-
Ju Obl, HampuMep, GUJIHADAHBIE MIAPHI: eCJH 3eMJis IPUTArH-
BaeT JBa KOCTAHLIX lLapa, KOTOPble §i Telmepb POHSIO Ha IOJ,
TO OHH M CaMu NpHTAruBawoT Apyr apyra. IIpu 3sroM, pasymeet-
Csl, HYXXHO IpPHHATb BO BHHMaHWe Maccy IUapoB M Maccy
3eMJ: eIMHCTBEHHasi NPHYHHA, NOYeMy OHM TaK GbICTPO na-
DaloT Ha 3eMJ0, 3aKJI04aeTcsl B TOM, YTO Macca 3eMJH 60Jbs
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nie. Ecom Gbl 81 moMecTH/ 3TH ABa LIapa OAMH BO3Je APYroro,
1 He MOT Obl IOCPEJCTBOM J[a¥Ke CaMoro UyBCTBHTEJNLHOIO
npubopa yGeauth ceOGsl WM BAC B TOM, YTO UIaphl 3TH Jei-
CTBHTEJIbHO IPUTArMBAIOT APYyr apyra l. Mexny TeM Mbl 3HaeM,
YTO MNpPUTAXKCHHE 3TO CYLIECTBYeT, IIOTOMY YFO, €CJH Mbl HO-
MeCTHM uiap 6,u3 rophbl, BMECTO TOrO, YTOGLI IIOMECTHTh €ro
OKOJIO APYroro mogoGHOro ke Iuapa, TO HalAeM, YTO BCJeJCTBHE
OIDOMHOH Maccul [Opbl CPAaBHHTEJIBHO C MaccOf GHIIHAapIHOrO
mapa nocjeiHuii OymeT cJjerka nputaHyT k Heil. K3 sroro
SICHO BHJHO, UTO NpPHUTSIKEHHE 3/eCb HeHCTByeT TOUHO TaK e,
KaK MexJAy KYCKOM Cypryua, HaTtepThiM ¢JaHesblo, U JHCTOM
6yMmary, KOTOphiii 6blJ OIPOKHMHYT NOCPEACTBOM NPHTSAXKEHHS. |

C mnepBoro pa3a He Jerko OODBSCHHTb 3TH Bewn. Ho s
INOJIKEH CTapaThCs He OCTaBJSATb HHYEro He NOHATHBIM, NPeXK-
Ie Hexkennm moipy pasbiie. TloaTtomy s nocrapaioch pacTod-
KOBaTb BaM, YTO TeJla NPHUTATHBAIOTCA K 3eMJse HJH, IOBODA
GoJiee  yUEHbIM SI3BIKOM, TAT OTe0 T K Hell. He cMmymafitech
TeM, YTO s ymoTpeOJsl0 3TO CJ0BOo: HGO Korina si TOBOPIO,
YTO MeJHbHI rpoll TATOTeeT K 3eMie, g HE XOUy CKas3aTk
3TUM HHYero 6oJee, KaK TOJNBLKO TO, UTO OH MajaeT Ha 3eMJIo
H YTO ecJid He yIepKaTb ero, TO OH majaJ Obl M majan A0 TeX
nop, MoKa He HOCTUr Obl TOrO MecTa, KOTOpOe Ha3blBaeTcs
LIEHTPOM TS2KeCTH 3eMJid, 0 KOTOPOM A CKOpOo 6ydy FOBOPHTB.

91 mocraparoch 00BSACHMTH BaM, 4TO CHJIA TATOTEHHS HHKO-
ria He Tepsercs, YTO BCAKOE BeIIECTBO OJAapeHO el M YTO
KOJIMYECTBO 3TOH .CHJbI HHKOrJA He Mensercs 2 [las nmpuMepa
s BO3bMy KyCOK Mpamopa. Mpamop ator mmeer Bec. Korzaa
S NOJIOXKY €ro Ha BEChl, OH 3aCTaBUT ONYCKAThCA HalKy, Ha
KOTOpOIl /eXKHT, a KOrjga s CHHMAlO ero c Hee, TO Bechl ONAThb
OpPUXOAST B paBHOBecHe. S MOry pasfoxuTb 3TOT MpaMop H
M3MEHHTb €ro TOYHO TaK 2Ke, KaK MOry o06paTHTb JeJ B BOALY

1 Takoro poja YYBCTBHTCAbHBIM NPUGOPOM SIBJSIIOTCH KDPYTH/IbHBIE

Bechl, H306pereHHble npodeccopoM reosorud Muuenaom (1762 r.) u
ycopepueHcTBoBadHbie Kapemaumem u Kymonom. KaBeHamm npousBen
B 1796 r. ombiT MO OMNpEAENeHHI0 HEmOoCPENCTBEHHOIO MPUTSAXKEHUs ABYX
mapoB. ITH ONLITHI NOBTOPsiMCh DBaimm (1843 r.), Paitxom (1852 r.),
Kapno (1870 r.), Hxoumu, Bodicom (1894 r.), drteemom (1891—1897 rr.),
3eemanom (1917 r.) u ap.
. ? BrTo 3aKOH COXDaHEHMsA Beca, YCTAHOBJEHHBIAA ONBITHBIM NyTeM B
OueHb IUUPOKUX Npelenax, HO He ab6CoM0THO. A. DHUHWITENHH B CBOek
o6Ief TeOPUH OTHOCHTENbHOCTH HOAPOGHO, OAHAKO JMIIL (hOPMAJBHO,
paspaboTan Bonpoc o (HAHUECKOH CTPYKTYpe TIOAS TATOTEHHA H €ro
CBSI3H C SJIEKTDOMArHMTHBIY MoJdeM. 3aKOH COXDAHEHHs BecCa He Cre-
AYET CMeUIHBaThb C 3aKOHOM COXpaHEHHSI MaTepHHM, ABJAIIHMCA a6Cco-
JIOTHBIM 33KOHOM IDHPOALL,
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u Bony B map. §I Mory xerko o6parutbh HacTb MpaMopa B ero
coG¢cTBEHHBIH nmap u 11oKasartb, 4TO rap, BbIXOJJ)[IL[HH U3 Mpa-
Mopa, crnocofeH OCTaBaTbCs Ha ONHOM H TOM XK€ MecTe Iipil
OOGLIKHOBEHHOH TeMneparype. ¥ BOASHOrO mapa 3Tod cmnocod-
HocTH Her. [llasnee, ecom s npuGaBimio K Mpamopy ! HeMHOro
KHUIKOCTH M TAKHM OGp4a30M pa3JjioxKy €ero, TO HaM NMOKaXKeTcs,
6yATO JKHAKOCTb KHIIUT, YTO NPOHCXOJHUT JHIIL BCJIEACTBHE
OTJesieHHs1 OAHOH wacTH Mpamopa oT apyroii. Ilpomemaem srtor
onblt. HeckosbKo KycKOB MpaMmopa sl OMEINal0 B CTEKJISTHHBI
COCYJ M -HaJHBal0 HA HHX BOJbLl M KHCJIOTHI: HeMeNIJIeHHO Ha-
YHHAET BBIAEJATHCST YI-
JEKHCJIOTa, MPHUEM KHJ-
KOCTb INpPHHHMaeT BHJ,
CHJIBHO KHNAHIeH ZKHJ-
koctd. Ilap, BeIZEJNAIO-
mufics M3 Mpamopa, a
TaKXe BOJSHOH nap
(u BCcakuit Apyro#t map),
KaK H BCfKOe HHOe Be-
LIecTBO, TACOTET, BCE
OHM NPUTHTHBAIOT APYT
Apyra, namaior K 3emuae. SI xouy Temepb NOKa3aTb BaM Ha
ONEITE, YTO [ap M3 Mpamopa uMeeT Bec. §I momewiai Ha OXHY
YamKy BecoB OOJIBINOH COCYH MW YPaBHOBEWIMBAIO Bechl {pHC. 2).

Kak To/bKO 1 Hasibl0O B COCyH Nap, Bbl YBHIUTE €ro CIO-
co6HOCTE TAroTeTh. JlJA 3TOrO0 BHMMATeJbHO CMOTpHTE HA
YKa3aTeJIbHYI0 CTPeJIKy BecOB, NepefBHIAeTCS, OHA HJM HeT, B
TO BpeMsl KaK s HaJWBal0 Nap M3 CTaKaHa, B.KOTOpOM Ol
o6pasoBajicl, B COCYyJH, CTOSLMA Ha Becax.. Bol BHAauTe —
CTpeJiKa TlepefBHraercs, M OTCIONA CTAHOBHTCA $CHBIM, 4YTQ
nap 3tor umeer Bec. CMOTpHTe, KAK ONYyCKaeTCs Yalllka, Ha
KoTOpyio moMelneH cocyn. He moGonbiTHO JiH 3T0? §1 HHuero
He BJMJI B COCYJ KpoMe HEBHAMMOrO lapa HJd rasa?, shlje-

1 Mpamop mnpencrapiaserT coGoMH 'xpnc'nammxecxyxo COMb  KaJIbIHS
(CaCOs). Ilpu pmeiictBun ceproit kucaotel (H2SOs) moayuaerca cep-
Hokucnasg usBectb (CaSOs) u yrospHas kucrora (HeCOs), pacmapaio-
muecsa Ha yraekucroty (COz2) w Bomy (He0). Yraexucnora B OGbIYHBIX
YCNOBUAX — GeCUBeTHBI ra3 Tsxenee Bo3Ayxa. Papapedt, MOJIbSYACH
CHJBHLIM JaBJeHHEM, NDEBPATHA 3TOT ra3 B XHUAKOCTb, THIODbE —
B TBepAOe Telo.

2 'a3 oTauyaercsi OT mapa TeM, UTO €ro HH NIPM KaKOM JXaBJeHUH
Helb3s HPEBPATHTb B MIMAKOCTh Ge3 OXJaXAeHHd HHXKe TeMiepary-
phl, HasbiBaeMON KpHUTHUecK O [lowsTue KPUTHUSCKOH TeMMNepa-
TYPH 3KCIEePUMEHTANbHO 6Ghiio m3sectHe Kaubsap-Jlatypy (1822 r.), da-
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JMBUIEroCsl M3 MpPaMopa, HO BBl BHAMTE, YTO, XOTSl 3Ta 4YacTh
MpaMopa M NpHHsJIa BHJ BO3JyXa, OHa BCe K€ TATOTEeT TOU-
HO TaK JKe, Kak npexje. IlocMOTpHM, HepeTsiHeT JiH KYCOK
GyMard, KOTOPBHI § NOJOXHJ Ha HPOTHBOIOJONKHYIO YaLIKy
BecoB. [la, OH mepeTsAruBaeT ero, gaxe GoJiee TOro, OH IMOYTH-
4TO MNEpeTsiTMBaeT M BTOPOil KYCOK 6GyMmaru, KOTOpBI s INpH-
GaBus K mepBoMy. Brl BuauTe, TakKMM 00pa3oM, YTO H JpyrHe
¢opMbel MaTepuH, KpoMe TBepJOH H XHAKOH, cTpeMsaTcs ma-
natb K 3emye. Bel mosToMy corsacurech €O MHOM, Korma s
CKaXXy BaM, UTO B C € TeJa HMEIOT CBOHCTBO TAIOTEHHs, B Ka-
KOM Gbl BHAE HJIH COCTOSHHH OHM HH HaxofusMch. Bor apyroit
XHMHYECKHI OMNBbIT, KOTOPBIH OYeHb JIETKO NMPOH3BECTH: f BBLII-
Bal0 HEMHOT'O YTJIEKHCJOTHI H3 OXHOrO cocyna B apyrod. Ilpu-
CyTCTBHE ee B IMOCJelHEM OOGHapy»KUBAeTCs TEM, -UTO IIOMe-
IIeHHAass B COCyJde 3a)K:KeHHasi BOCKOBas CBeya HeMeJJIeHHO
notyxaeT. ATO TaKKe NOKA3bIBaeT HaM, YTO YIJIeKHCJOTa HMe-
eT CrnocOoOHOCTb TAroTeHUs. TakuM oO6pasoM, INpojesaHHble
ONBITHl JOKa3bIBAIOT, YTO KaK Gbl MBI HM HCIBITHIBAJH Nap HJH
ras, IocpelCTBOM JH BeCOB HJIM IlepesuBasi ero, Kak BOALY, M3
OIHOrO COCYZa B JApYrodl, Mbl B OGOHX CJydasix BHIUM, 4YTO
,OH, TOJOGHO ApPYrHM TeJjaM, NPHTATHBAeTCS K 3eMJe.

1 6b1 xoTes o6paTHTh Temepb Balle BHHMaHHe Ha Jpyroi
Bompoc. ¥ MeHsl B pyKaX HeCKOJbKO JpPOGHMHOK: KaxkJas H3
HHX TajaeT cama-no-ce6e M HMeeT CBOIO COGCTBEHHYIO CHJY
TAPOTEHUS: BBl 3TO BHAMTE, KOTAa s Jaio UM Majath cBOGOIHO
Ha Juct Oymary.

ITomemast npo6unkM B GyThHLIKE, § COENHHSI0 HX B OIHY
Maccy. YueHble HallJiM, YTO CPelH TaKOTO COeIMHEHHs Jpo-
6HMHOK ecTh OJHA TOYKa, KOTOpPash MOXKET paccMaTpHBaThCs Kak
TOYKa, B KOTOPOH COCpejiOTOuYeHA BCS CHJIA TATOTEHHS OTHeJIb-
HbIX APOGHHOK: TOYKY 3Ty OHH Ha3BaJu € HTPOM TS X e-
c¢TH. Tenepp s Gepy JIUCT KapTOHA WJH KaKOro-HUGYIAbL APY-
roro BellecTBa, KOTOpoe Jierko o6pabaThiBaTh, M IPOTHIKAIO
€ro LIHJIOM B OJHOM H3 YIJIOB, HMeHHO B yray A (puc. 3).

pazeo (1848 r.) u JI. U. MengenceBy (1860 r.), mpeanoxuBiuieMy ca-
Moe Ha3BaHHe. TeopeTHueckoe ;e BHIICHEHHE CMBICAA 3TOMO MOHATHA
npuHazaexur duapqocy (1869 r.). Camomy Papaicio yaanioch KOGHUTh-
Cfl CXKHXKeHHA pfAja TrasoB (xJopa, aMMHaka H Jp.), OJZHAKO IONBITKA
CHUIKEHHS TaKUX TasoB, KaK KHCIOPOJ, BOLOPOX, a30T U ApPYrue, He
yaanucb. [1o3ToMy yCTaBOBHIOCH TIDEACTABAEHHE O IOCTOSIHHBIX ‘rasdax.
[Tocae BoisiCHeHUs] MOHATHA KDPHTHYECKOH Temmeparypn Kanbere H
ITukte ynamocs B 1877 r. Bnepene TONYYHTD KUAKMHA KHCIOPOJI: KDH-
THYecKasad Temnepatypa — 118°. B nanpHefinieM OBIIM NOJYYeHBI KHJ-
Kuii Bomopox (—242°) m JApyrHe rasml
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Moii moMoiunuk, r. AHIEPCOH, AEPKHT ero B pyke Ie-
pen Hamu. 3ateM s Gepy WIHYPOK C KOCTSIHBIM LIAPOM H- IIPHBE-
LIHBAIO €ro Ha TOM e IuJie, NPOMyLIeHHOM uepe3 mamky. Tor-
Ja HEHTP TAMECTH Kak ﬂ{ll’lKH, TakK H wapa co HIHYPKOM, K
KOTOPOMY OH [pHKPeNlJIeH, HaXOMUTCA BO3MOXKHO OJHXKe
K HEHTpy 3eMJH, T. €. BCSl NPHUTATATE/bHAS CHMa 3eMJH KakK Obl
COCpelOTOYEHa B OJHOH TOYKe malKH, TMPHYeM TOukKa 3Ta
HaXOJIHTCS NPSAMO NOX TOUKOH ee mpuBeca. HToGbl HafiTH 3TV
TOYKY, MHE TOJbKO MNpHIETCs NpPOBECTH JHHHIO AB, CooTBeT-
CTBYIOLIYIO IUHYPKY C LIAPOM, W Mbl HalileM, 4TO LEHTP TAKe-
CTH HaXOOUTCA TIHe-TO Ha
sroff muHun. Ho rpe xe
uMenHo? JIns Toro uToGH
OlpeJleuTh €e, CTOUT TOJIb-
KO B3fiTh JPYroe MeCTO
JJas mmnaa (puc. 4), cHoBa
NPOBECTH OTBeC U IOBTO-
PHTb TOT K€ OTHIT. 3[1eCh
8 B Touke C, rme o6e JiH-
<L HHM, KOTOpHIE S HAUepTUJI,

NepeceKaloTCsl, ¥ HaXOJHUTCS
Puc. 3. Puc. 4. LEeHTP  TAKECTH . KyCKa
kaproHa. Ecin s mpoTKHY
KapTOH B 3TOIH TOYKe LIMJIOM, TO Bbl YBHJHTE, YTO OH COXpa-
HUT BCSKOe MOJIOXKEHHe, B KOTOpOe MBI NpHBeJeM ero, IoBO-
pauuBasi OKOJIO IuuJa. 3Has 3TO, YTO s HOJIKEH CHeJaTh, CKa-
XKeM, KOrja XOoyy crosaTh Ha ofiHo# Hore? He Buaute s B,
YTO 51 IlepeMeLlal0 CBOe TeJO Ha JIeBYI0 CTOPOHY, CIOKOIIHO
NPUIIOJJHAMAIO TIOTOM IPaBYyIO HOT'Y M TaKMM 06pasoM MOMELLaio
KaKylo-TO LeATpajibHYI0 TOYKY MO€ro TeJja Haj JeBOi HOTOM.
Uro e 3TO 3a TOYKa, KOTOPYIO s NepeMellal TakuM o6pa-
3oM? Bbl cpasy morajpiBaeTech, YTO 3TO LEHTDP TAXKECTH,
T. €. Ta TOYKAa BHYTPH MeHd, B KOTOPOH COCpeNOTOUYEHa BC
CHJIa TSAXKECTH MOEro Teja H KOTOpPYlO $, TakuM o6pasoM,
IPUBOKY B TaKoe IOJIOXKeHHe, 4TOOb OHAa HaXOAMIACh Ha
NpsIMOM JIMHMM HaJl MOeil JIeBOW HOroi.

Bot urpyuika, koropas MHe fomajach Ha-AHsIX (pHC. 5) H
KOoTOpast, s JAYyMaloo, OYeHb MNPUrOAUTCA HAM [Ji TOSCHEHHUA
Hamero mnpexMera. Mrpymka sta fo/mkHa Obl JeXaTb TaKHM
obpasoMm (puc. H) M HmelicTBHUIeNbHO Jiexasla Obl B 3TOM
TI0JI0KEeHHH, €cu Gbl Gblla COCTaBNeHA H3 OJHOPOJHOTO Be-
mecrBa. OqHako Bbl BUAHTE, YTO OHA HE OCTAETCS B 3TOM
NOJIOXKEHHH: OHA ONMATh MOAHMMAeTcs. 3/echb fABJAETC HaM Ha
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noMoulb HayKa: He 3arisifgbiBasg BHYTPb (urypel, i BIOJHe
y6exaeH, 4To B Hell ecTh Kakoe-HHGYIb mpucnccobmenue, Gia-
rogapsi KOTOpOMy LEHTP TSI?)KECTH €e HaXO/JUTCH B CaMOM HH3-
KOM TOJIOXKEHHM TOrAa, KOorja (Urypa CTOHT IPSIMO; M MDI MO-
KeM ObITb yBepeHbl, 4YTO, OMPOKHUJIbLiBasi ee (puc. 6), Mbl TeM
caMblM MPHUIOAHMMAaeM IEeHTP TsKecTd (3) M yjHajseM ero or
3emyn. Bech cekper B TOM, UTO BHYTPU KYyKJbl, B HHXHEH da-
CTH ee, HAXOANTCA KyCOK CBHHIIA, a OCHOBaHHME ee INpeiCTas-
JISeT ‘OYeHb - LIMPOKY0 KpHBYIO mnoBepxHocTh. Ho uro Gyner,
€CJIM f1 3aX0Yy YCTAaHOBATb KYKJ/Y Ha KOHLe ocTpea? Bul Buau-

Te, 9TO 1 JOMKeH NMOMCCTHTH OCTPee TOUHO MOJ CAMBIM IeH-
TPOM TSXKECTH KyKJbl, HHaye OHAa ONPOKHHETCHA. Y CTaHOBHTh
ee TakuM o0pa3oM [Heslo He JerKoe, —si HE MOTY NOCTaBHTSH
ee ycroiiyuBo. Ho ecoam s mocraBmo 3Toit GexHOil cTapymike
Maccy OropueHHi, NOBeCHB eff Ha LIeI0 IIPOBOJIOKY CO CBHHIO-
BbIMH 1IapaMH TNO KOHLAM, TO, OYEBHIHO, LIApHI, BUCAIIHE IO
obeuM CTOpOHaM ee, B AoGaBjleHHe K CBHHILY, IOMCIIEHHOMY
BHYTPH QHIYpPHl, 3aCTaBAT LEHTP THAXKECTH ONYCTHTHCS, H OHa
Oyner Jierko cTofTh Ha octpee (puc. 7). Eute Gosee nokaxer
CMpaBel/IUBOCTL HAIler0 pPacCyXKJAeHHs TO, 4TO OHa CTOHT Ha
ocTpee Jaxe B HAKJOHHOM MOJIOXKEHWH.

$I TOMHIO OOMH OMBIT, KOTOpPHII OYEHb YAUBJSI MEHs,
"Korhga i Obl1 MajJbyuKOM. §I BLIYHTAJd €ro B OJHOH KHHUre O
(okycax. Bor kakasd 3agaya Obiia TaM INpedJIOXKeHa: «KaKHM
06pa3oM INOBECHTb BeJpPO C BOZOH 3a Kpall cTosa C NOMOIUIBIO
nagku?» (puc. 8). Bor Bexpo, manka u cros. CrpammuBaercs,
KakuM 00pa3oM IIOBECHTb BeJpO 3a Kpail croma? [enaercs 3To
caepyomuM o6GpasoM: s 6epy Najky, BCTaBJIAI0 ee B BEAPO
'MeXJy ero IHOM H 5THM TODH3OHTAJbHBIM OPYCKOM JepeBa H
nao eMy TakuM o00pa3oM TBepAyl0o DPYKOATKY, — KaK BHAHTE
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(puc. 9), Begpo He TOJLKO MOBEIIEHO, HO OHO Jaxe TeM
Jyyuie Gyger BHCETb, ueM GoJbllle si BOJIBIO B HEro BOJLI.
[TpaBma, mpe:xpme ueM 9TOT ONBIT BHOJIHE YJHAJCs MHe, s Bbl-
JaBHJ JHO HECKOJILKMX Befep. Bbl Buaure Temepb, KakuM
06pa3oM Bbl MOJKETe IOBECUTH BEAPO TaK, KaKk Toro Tpebyer
kHura o (okycax.

Ecan Bbl BjiyMaetech B siBJeHHs (a2 s Haleloch, 4TO BCeC
BBl UYBCTBYeT€ OXOTYy K 3TOMY), MOXHO HaiiTu MHoro ¢uJjo-
co)CKH NOYUHTEJBHOrO B TOM, 4TO s celyac MOKaxy BaM.
Bor mpo6ka u 3aocTpeHHas TOH-
Kasl Tajika JJIMHON OKOJIO OJHO-
ro ¢yra (puc. 10). 3apnaua co-
¢TOMT B TOM, 4TOGBEI YypaBHOBE-
cuTh NPoOKYy Ha OCTpee MAJIKH.
Bel  yBHauTe, UYTO CTOHT MHE
TOJIBKO NPHJIaJHUTh JBe 3a0CTPeH-
Hble MaJKH, 10 OAHOH ¢ Kaxmoi
CTOpOHBl MPOOGKH, NpHAATh €M
TakKUM 00pas3oM Kpblibfi, ¥ 3aja-
ya GymeT OpeKpacHO paspeuieHa.

Mbl mojoumn Temepp K ApPY-
roMy Bompocy. Bce tena, Taxe-
Jble M JIETKHe, MajaloT K 3eMie
6aaronapsi cuje, Ha3biBaeMOHl CH-
Jgo#i tsaxectH. Kpome TOro Ha-

Puc. 7. O/I0IeHHs TI0KA3LIBAIOT, YTO Bpe-

M4, Tpelyoueecs JJsa MNaJeHUs

pasHBIX TeJ, HEOAMHAKOBO: HampHMep, KycOK OyMar#d H KOCTS-
HOH map majalT Ha CTOJI C pasauuHoil GnlcTpoTO#, KoOrza
A poHsi0 HX Ha Hero. Mam eciu s Gepy mepo M KOCTSIHOH miap
U DOHAIO MX, TO Bbl BHJHTE, YTO OHH JOXOLAT X0 CTOJA HIH
3eMJH B PasiMUHble IPOMEKYTKH BPEMEHH, a2 MMEHHO, IIap ma-
naet Ouictpee nmepa. Ho storo He mosikHO Gbi0 Gbl GbiTh, HGO
ONBIT M TEOPHSA yYaT, YTO BCe Teja JOJIKHBEI NafaTh OZHHAKOBO
ckopo Ha 3emyuo 1. B Tom, uTo f cefiuac ckasaj, 3aKJIOYalOTCA
IBa 3aMeuaTeJbHBLIX MoMeHTa. IIpexje Bcero To, 4YTO YHIMS,
(ynT, TOHHAa MJIM THICSYa TOHH—BCE NAJAOT ONHHAKOBO CKOPO,
OJHMH He CKOpee APYroro: BOT [Ba CBHHLIOBLIX IIapa, OAHH OYeHb

! ToyHee! C OLWHAKOBLIM VCKOPEHHEM. DTOT SaKOH VCTAaHOBIEH
6o ombTHBIM IyTeM Tanmieem (1564—1624 rr.) m ofbscmAMCA HM, a
rakxke HbloToHOM TeM, uTO BCe Tela B KOHEUHOM CYETe COCTOAT H3
OAHOPOAHBIX ATOMOB, MeXIy KOTOPLIMH AeHCTBYeT CHJa TATOTEHHS,
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TAXKEJLIH, APYrofi OueHb Jerkuil, Bl BHAHTE, 9TO OHH MafaloT
Ha 3eMJI0 B ONHO H TO e BpeMsa. Eciu 6b 1 moMecTusa B
Melllke HECKOJIbKO TaKHX MasblX IIapoB, CTOJBKO, 4TOGHl 06B-
€M HX CPaBHAJICSI ¢ GOJbLIAM INapOM, TO OHM ymaju Obl B
oJHO Bpems ¢ nochennuMm. Korgma ¢ rop Katurcs JaBHHA, TO
CKaJbl, CHEer M Jiell, BMeCTe HecyUIHecsl BHH3, MajaloT C OJHHA-
KOBOH CKOpPOCTbIO, KaKOBa Gbl HH Gblja BEJMYHHA HX KYCKOB.

Hna obbAcHeHHs STOro s He MOTY NPHBECTH JyULIEro
NpHMepa, YeM 3TOT 30JI0TOH JIMCTOK, KOTOpPBIY PasbACHUT NpH-

’==%—J
Puc. 8. Puc. 9.

YRHY pas3juuus BO BPEMEHH NajeHHus, KOoTopoe Bhl Biimenun. Bor
30JI0TOH JIMCTOK: i 6epy KyCOK 30JI0Ta M 3TOT JIUCTOK H Jal0
HM nafiaTh B BO3JyXe BMecTe. Bel BHAHTE, YTO KYCOK 30JI0Ta,
YepBOHEIl MM JAPyras MOHeTa, maJaeT Tropasjo cKopee, ueMm
Jauctok 3oJo0ta. Otuero 310 mpoucxoxur? Ofa OHH, Kak uep-
BOHeN, TaK H JIMCTOK, COCTOAT M3 OAHOTO M TOrO Xe 30J0-
Ta, — moyeMy OLl MM He najaTh Ha 3eMJIO C OJMHAKOBOH CKO-
poctbio? !

Onu nagamu Gbl ONMHAKOBO CKOpPO, ecau Obl He BO3AYX,
OKDYXXaIOU[UH Hall 3eMHOl 1Uap M CHJILHO MeIUAILIuH HX
JIBHIKEHHIO: BO3JYX OKa3blBAET OUYEHb CHJIbHOE COIPOTHBJICHHE,

1 YVcekopenne MafeHHs TSKEABIX Teld B BO3LYyXe 3aBHUCHT OT Jef-
CTBYIOIlei HA 3TH Tela pe3yabTHpVOuw el cuasl. Ecaw Texa
HMeIOT OJMHAKOBHIH Bec (OLMHAKOBBIE MAacChl), HO Pa3/JHUHbIE MOBEPX-
HOCTH, TO OBICTPEE MajJaeT TelO C MEHbIIEH [I0BEPXHOCTbIO, TAK KaK
CONPOTHBJEHUE BO3NYIIHON CpejAbl YMEHbINAeTCsl BMECTe € YMeHblle-
HHeM ToBepXHccTd. Ecou Tema pasmorc Beca (pasHbIX MacC), HO ORH-
HaKOBOH INOBEPXHOCTH, TO ObicTpee manaer GoJiee TXeXOe TeNno, Tax
KaKk B 3TOM (CJayyae OAMHAKOBas CHJA CONPOTHBJICHHA BO3AYXA BHIUH-
TaeTci M3 Ooawinero meca.
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KOrja uepe3 Hero NpoXOAHT GOJNbLION pacIIOLIEHHBIE KYCOK
sojora. Ho st Xowy mokasaTb BaM, YTO, KOrJa CONPOTHBJIEHHE
BO3AyXa YCTPaHEHO, JIUCTOK 30JI0Ta NafaeT TaK e GBICTPO,
KaK H 4YepBOHelU: sl IOMEINAl0 ero BHYTPb OYTBUIM, TaK 4YTO
JIUCTOK, BO3AYX, 3aK/IOueHHbI B OyThliHM, H camMa GyTbUIb
GYAYT HaXOOWTbCS B OAHUX H TeX Ke YCJIOBHAX IIPU HajeHHH,
H JIICTOK YHageT C TakoH e CKOpOCThbIO, KaK M BCAKOE ApYroe
TeJo. Ecim 1 mpUKpemi0o BepeBKY K OYTHUIM, COJepKalleil
30JI0TOH JIHCTOK, W HayHy KauyaTh ee Hanojofue MasTHHKA, TO
MOI'Yy 3aCTaBUTb ee K0Jie0aThCs TaK CHJABHO, KaK TO MHe Yron-
. HO, — 30J0TO#t JIHCTOK He OyLeT BhI:
BelleH U3 CBOEro IMoJIoXeHHs, a 6yner
KOJe6aThbCsl TaK Ke [MPaBHIBbHO, KaK
H KYyCOK Kejesa. 1 Mory nawxe Bep-
TeTh BepeBKYy C JAepikarieiica Ha HeHd
O6YTBELIBIO BOKDYI MOeH TOJIOBBI C Ka-
KO YroAHO CHJIOH, a JIICTOK BCe-TaKH
He BbIJET H3 CBOET0 MOJOXKEHHS
BHyTpH Oyrbuin. I Mory mompoGo-
BaThb CJeJlaThb JpYroro pojxa OIBIT:
IIOCPeICTBOM BepeBKH U 6JI0OKa f MOX-
HHMY JIHCTOK BMecTe C GYTELIBIO, B
KOTOPOHl OH HaXOAHTCS, K MOTOJIKY. H
JaM BAPYT ynactb GyTBUIM TaK, YyTOOBI
Puc. 10. OHa B KOHIe TNaJeHHsi TOJbKO Ha
HECKOJIbKO AIOfIMOB OTCTOSlIa OT CTO-
Jia, HA KOTOPOM 51 MOAJOXKY UYTO-HHOGYAb IJ TOTO, 4TOGH MOH-
MaTb ee, Ha CJyuail, €C/Ii SI HEJIOBKO CH€Jal0 OIBIT: Bbl YBUIH-
Te, UTO 30JI0TOH JIUCTOK HIICKOJIbKO He GYHeT MOTpeBOXKEH BHY-
TpU OYTHLTH BO BpeMs ee najeHus. Mel BUAUM, TaKuM 06pasom,
YTO 30JI0TOH JIHCTOK M CTEKJAHHAs OYTbIb MajaloT C COBEp-
IIEHHO OJMHAKOBOH CKOPOCTBIO B TOM CJyuae, €CJH MBI yCTpa-
HAeM COIPOTHBJIEHHE BO3xyXa l.

Bor mpyroft ompiT. §l moBecHs KYCOK 30JI0TOI'O JIHCTKA B
BepxHell WacTH AJIMHHOIO CTEKJSHHOTO COCYAa H MOCPeLCTBOM
H3BECTHOr'0 MPHUCIOCOGJIEHUSI HABEPXYy ero MOry OcCBOGOIHTH
JUCTOK M AaTh eMy nmajatb. I[lpexne mnexenu chenatb 3ro0,
Mbl YN4JHM BO3LYX M3 COCYHa, BbIKauHBas €ro IOCPeLCTBOM

1 [ToMHOIO YCTPAHEHHSI CONPOTHBJIEHHS BO3JYXa B JAHHOM CJy-
uyae HeT, HO AAA THXeJOR OyTbUIM 3TUM CONPOTHBJACHHEM MOXHO mpe-
HeOpeub.
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BO3AymHoro Hacoca. IToka 310 Aesaercsl, N0O3BOJIbTE NOKAa3aTh
BaM ADPYrofl ONBIT TOro e pojAa. Bo3bMuTe MeIHbI mATaK UM
cepelpAnbd pyOab H OGYMaKHbLIH  KPYXKOK HEMHOTO MeHblIe
ITOl MOHeThl M jaliTe MM ynacTb OAMH BO3Jie IpPYroro AJs
TOr0, 4TUObl BHAETb, NPOHCXOJUT JH HX NafeHHe B OJHHAKO-
BOe BpeMsl MJM HeT: s POHSI0 KPYXOK M MOHETY, W BBl BHAH-
Te, YTO OHM IAJAIOT HE OIMHAKOBO CKOPO, MEeIHBIH NATaK ma-
JaeT ckopee Kpyxkka. [lomecture Temepb 3TOT GyMazKHBI KpY-
JKOK IIJJaUIMsSI Ha MOHETe, TaK YTO COIPOTHBJIEHHE BO3IyXa He
Gyner meficTBOBATh HA HEr0, W IOCJE TOI'O OTIYCTHUTE UX: BBHI
BHAHWTE, UYTO Telepb OHY NajaloT B OAHO M TO e BpeMmal.
5 mymaio, 4TO ecyiu BMeCTO GyMard IIOMECTHTb HA MOHETY 30-
JIOTC'H JHUCTOK, TO IPOH3OHAET TO Ke caMoe: OYEeH> TPYHO
HaMJXKHU1b €ro TaK IJIOTHO, 4ToObl BO3AyX He MOr BoOHTh mH0[
Hero, Mex/y HUM MU MOHETOH, W IPHIOJHATL €ro BO BpeMs Ia-
Jlenus. Iloromy g coMHeBaloChb B yclexe, TaK KakK 30JI0TOH
JHCTOK MopuiuHHCcT. OXHAKO BCe-TaKH NPOOYIO CAeJaTh OMNBIT.
Bor, onu coenuHeHbl. §I OTMyCcKai0o MOHETY C HAaJIOXKEHHBLIM Ha
HCC JHCTKOM, M Bhl Cpa3y 3aMedaere, YTO OHH JOCTUIAIOT CTI-
Jia OJHOBPEMeHHO.

Ternepp Mbl. BblKauaJu BO3JyX H3 COCYAd, H BBl MOXeTe
y6eauTbCc B TOM, UTO 30JIOTOH JIUCTOK YyNaAeT B IYCTOTE Tax
e CKOpo, Kak MOHeTa B BO3ayxe. JI 'oTmyckalo JHCTOK, —
CMOTPUTE, KaK CKCpPO OH TNajaeT: HMMCHHO TaK CKOpO, KaK H
JIOJKHO HajaTth 30JI0TO 2.

K coxanenunio, npubiimKaeTcsa BpeMs, KOrja HaM IpHXO-
LuTCcs paccratbed. ITo Mepe TOro Kak Mbl NOHaeM Brepen, si
Oyny nHcath Ha [JOCKe, CTOslled NO3aiu MeHs, HEKOTOopble
CJCEa IJl TOrOo, YToObl HAaOMHHATH BaM TO, YTO MBI YyiKe
paccMoTpesid. B 3arosioBke s noMemiar cJoBo: «cuia». Iloa
9THM CJOBOM s OyAy npubaBJATh HA3BAHHUS PA3MHUHBIX CHJ
B IIOpSiZIKe, B KaKOM: Mbl paccMorpuM uX. M xors g, Moxer GBITb,
HeJOCTaTOUHO $ICHO IIOKasaJ BaxKHellllue fBJEHHUS, CBA3aHHbIE
C CHJIOH TATOTEHHs, B OCOGEHHOCTH 3aKOH,  YIPaBJIAIOLIHI
IIPOH3BOJUMEIM €10 NPUTSDKEHMEM, AJSI Yero, 1 AyMaio, MHe
npunercsd ynorpeGHTb HEMHOrO BpeMeHH Npu GyaylleM CBH-
JNaHHM HauleM, TeM He MeHee § HAIMIIy 3TO CJOBO Ha JOCKE.

1 XoTa Ha MOHeTy ReHCTBYyeT CONPOTHBJIEHME BO31yXa, HO 3TO CO-
NPOTHB/IEHHE HEBEIUKO CPaBHUTEJLHO C BeCOM MOHETBl, TaK YTO MO-
HeTa M Jewaunili Ha Hell GyMawHBIH KDYXKOK Kak 6bl magawoT 8 Ny-
CcTOTe. ’ )

2 T. e. oanHakoBLIM oOpasoM c MOObLIM TeloOM, NAaJaOIUuM B IIy-
cToTe,
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o HAJIeI0Ch, YTO Bl Tellepb GyneTe NOMHHTb, YTO Mbl O Ie-
KOTOPOH CTENeHH O3HAKOMHJHCH C CHNOH TATOTEHHS, — C CH-
JIOH, 3acTaBJslONiell BCe TeJa, yHa/leHHble Ha 3aMeTHble pac-

CTOsiHMsA, INPHUTATMBAaTbL APYr Lpyra H CTpeMﬂHleI/ICﬂ COeJMHHUTDb
HX BMeECTe.

Jexyus 11
Tarorenue. Cuia cuenJieHua

B mnocnennmit pa3 s roBopus, YTO BCe Teja NPHTATHBAIOT
ApYyr Apyra: CuJy, OPOM3BONSILLYIO 3TO HeHCTBHE, Mbl Ha3blBa-
JHU TATOTEeHHEeM. Sl yXe roBopus, 4To KOrAa MBI NMPHGJIH-
¥aeM IAPyr K Apyry ABa TeJja, XOTa Obl, Hampumep, JBa KO-
CTAHBIX L1apa PaBHOH BeJIHYMHBI, NOJBelIeHHble HA LIHYPKaxX,—-
TO OHM B3aUMHO INPHTATMBAIOTCH, M MLl MOXKEM CUHMTAThb BCI)
CHJy TPUTSIKEHH COCPeJOTOYEHHOH B MX IEHTPax TAKeCTH.
Ecin s 3aMeHI0 Majbli map GOJIBLIMM, TO NMPHTSZKEHHE GYHET
AelicTBOBaTb ropasfo CHJbHee; ecJu Obl §1 YBEJHUHBAJ 3TOT
map A0 TeX NOp, MOKAa OH, HAKOHEN, CPAaBHAJCHA Obl BEJHUHHOH
¢ Hamefl 3eMmsiedl, uian ke Mor Gbl B3siThb caMoe 3eMJIO B Ka-
yecTBe GOJIBIIOrO MIapa, — NMpPHTSKEHHe CcTajo Obl TOrjga Tak
CHJBHO, YTO OHO 3acCTaBHJO Obl IIapsl YCTPEMUTBCS APYT K
Ipyry. Bbl cupuTe mpsMO Ha CBOMX MeCTax, sl TOXKe CTOIO Ha
CBOEM MecTe, MOTOMY UYTO Mbl HajJekaluM o0pasoM ypaBHO-
BECHJIH HaIllM IeHTPHl TAMXKECTH OTHOCHTesNbHO 3emum . Her Ha-
IOOGHOCTH HaNOMHMHATH BaM, 4TO IO APYTyI0 CTOPOHY 3eMJH
JIOAM CTOAT H JBHrAIOTCS TaKUM 06pasoM, YTO HX HOTH MpH-
XOAATCSA NPOTHB HALIMX HOT, T. €. YTO OHM HaxoAdArcss B o6par-
HOM II0JIOKEHHH CPaBHHTEJIbHO C HAMH, H YTO 3TO IPOHCXOJHT
BCJIEACTBHE HX TATOTEHHS K IEHTPY 3eMJH.

5l He MOry 3aKOHUHTb BONIpOca O TATOTEHHH, He CKa3aB
HECKOJIbKHX CJIOB O INPaBHJBHOCTH M 3aKOHaX ero MeHCTBHS.
Hauny c¢ orHouleHus MeXAy AefcCTBHEM 3TO# CHJIBI M PACCTOSA-
‘HUeM TeJl, NPUTATHBAIOIUX Apyr Apyra. Ecam a Gepy onun

1 Yro6ul Hamle Ten0, NMOMELIEHHOE Ha 3eMHOH MOBEDPXHOCTH, Ha-
XOJHMA0OCh B PaBHOBCCHH, HeOGXOZMMO, YTOOBI CHJA THKECTH, HNPOXO-
JAmas Yepe3 LEHTP TSXKECTH, YPaRHOBEIIMBAJACh COTNPOTHBIEHHEM
OfIODBI, @ 3TO BO3MOXHO B TOM CJyuae, KOorja BepTHKalb H3 LEHTDa
TANECTH NIPOXOJMT BHYTPH ILIOINAAH omopr. B Goaee CIOXKHBIX cay-
YafgX HeCKOJAbKHX ONOD WMEIOT MeCTO CJIOXHble COOTHONIeHHMA, pac-
cMaTpHBAeMble CMeHaTbHON HayiOf — MeXaHHYeCKOR CTaTHKOH,
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M3 3THX IIAPOB H CTaBJIO €ro Ha DPACCTOSIHMM OJHOrO AiofiMa
OT JAPYroro, TO OHH NPHUTATHBAIOTCS C H3BECTHOH cuaod. Ecau
A JepXy map Ha OoJblIeM PacCTOSHMH OT JPYroro, TO OHH
NPUTATHBAIOTCA C MeHblIel} CHJIOH, a ecyu 51 ewge Gosiee YAaJIo
HX OJMH OT ADYTrOro, TO NPHUTSKEHHEe MEeXIY HHMH CTaHET elle
cnaGee. JTO uYpe3BBIYAHHO BaxKHO. 3HAasl 3TOT 3aKOH, y4YeHbIe
OTKDBLIH 3aMeuaTesbHbIE SBJCHAS.

Bbl 3HaeTe, uTO ecTh IJaHeTa YpaH, Tak-Ke, KaK M Halla
3emMas, Bpaulaiouiasica okoso CoJiHLA, HO yXaJieHHasg OT HEro
Ha 1800 MMINHOHOB MHJb1; €CTh Jpyras IJjanera, OTCTOsIIAs
Ha 3 000 MunuoHoB Mujb. CHJa NPUTSIKEHHs, WIH TSATOTEHHS,
MeX1y HHMH BCe-TaKH HeHCTByeT, M YUeHble OTKPBUIH 3Ty
nocneaHwolo miasery, HenryH, Gnaromapa [neficTBuio ee mpu-
TAXKEHHUS U HeCMOTps Ha TPOMAaJHOCTb PACCTOSHHA OT ¥ paHa 2.
51 xouy, yTOOBI BBl CHO NOHSJIM, B YeM COCTOHUT 3aKOH TSrO-
TeHHsd. Yd4eHble I'OBOPAT OGLIKHOBEHHO M TOBCPAT NpPaBHJBLHO,
YTO JBa TeJja I[PHTACHBAIOT APYT Apyra «B o6paTHOM OTHOLIE-
HHM KBaLpaTOB pAacCTOSHHHR MexAay Humm». [Joaywaercs npo-
CTOil HaGOp CJIOB, MOKA BEl HE YCHHIH cefe CMbIc/a HX; HO s
HaJeloCch, YTO BBl CKOPO NoOiMeTe, B U4eM COCTOHT 3TOT 3aKOI
M YTO 3HAUHT BRIpaXKeHHe «B OOpPAaTHOM OTHOIUIEHHWH KBaIpaTOR
paccTosHum».

[lpusenem mnpumep. ¥ MmeHs 3pmech Jamna A (puc. 11),
BechMa CHJLHO ocBemiatouast skpan BCD. CeT 3TOT HeHcTByeT
IJiss HabsonaTesss NOXOGHO COJIHEUHOMY CBETy, TaK 4YTO IMO-
CPeACTBOM €ro fi MOry IOJIyYUThb TE€Hb OT 3TOTO MaJIeHbKOTrO
mutka BF, cuenaHHOro M3 KycKa HrpajbHOH KapThl. Kak Bl
3HaeTe, LIUTOK, IIOMEIIEHHEIl HEeNOCPeJCTBEHHO mepex 60Jb-
LIHM OCBELIEHHBIM KDAHOM, JaeT HaM TeHb, II0 BeJHUYHHE CO-
BEpIIEHHO paBHYI0 eMy caMoMy. Temepb s BO3LMY Kapry E,
paBuyo BF, ¥ HOCTaBJIIO ee Ha NOJIOBHHE PACCTOSHHA MEXJIY
JIaMno#l ¥ OCBELEHHBLIM KpaHOM: O6paTHTe BHUMAHME Ha BeJH-
ypHy TeHH BD: oHa BueTBepo O6OJbllle NEpBOHAYaJbHOH TEHH.
Bor 3mech-TO Mbl M NPHXOJUM K HOHATHIO 00 «0GpaTHOM OT-
HOIEHHU KBaJpaToB paccrosHuit». Paccrosnue AE, nmosoxum,
paBHO e IMHHU I e, TOrja pacctossue AB paBHsieTcs A BY M,
HO eCJIl BeJIUYMHA LIuTKa E paBHsieTCs €NMHHLE, TO BEJHYHHA

1 Agrauiickasg MuJAs pasBHa npuGamsurenabHo 1,6 kM.

2 Hentyn 6Bl OTKPBIT TeOpEeTHYeCKH actpoHomamu JleBeppre H
AnamcoM B 1845 r., HCXONMBIIHMH B CBOHX BLIYUCJIEHHMSIX H3 H3ydeHHsd
HENPaBUIbHOrO (BO3MYILIEHHOro) JABHKenHs Ypana. DBepaumnckmit acrtpo-
soM Tasje saHsjicss HaGMIONEHHAME COIJIACHO YKasanusiM JleBeppee H
B 1846 r. omkpuia Ha weGe npeAykasamHyio JleBeppbe IJIaHCTY.
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TeHH BD paBHAeTCSt YeThHIpeM BMECTO [BYX, UTO COCTAaBJISICT
KBajgparT paccToaHusa ee or jgamnel A. Ecau s mome-
L1y IIHTOK Ha OXHOIl TPeTH PacCTOSHHUSA OT JaMIbl, TO TEHb
OT HEero Ha OCBEIGHHOM 3KpaHe OyHeT B JeBAThb pa3 GoJbile
ero-camoro. Ecan s mepxy WMTOK 3dech B BF, To Ha Hero
HajfaeT H3BECTHOE KOJMYeCTBO CBeTa, a €CJIU sI [NepXKy ero
6nuxe K Jjamne, B Touke E, To OH oOcBemjaercsi CuJbHee. Bbl
Cpasy BHJHTE Ha CKOJIbKO: MMEHHO Ha TO KOJIMYeCTBO CBeETa,
KOTOpPO€ OCTaHOBJIEHO IIMTKOM M He AOXOAUT O OCBElIeHHO-

Puc. 11.

ro JMCKa, OTYyero Ha HeM o6pasyercd TeHb BD. Cpepx Toro,
Bbl BHJHTE, YTO €CJH S I1IOMelly IUHTOK 3aeck, B G OKOJIO.
TEHH, TO OH MOXeT MOJYYHTb TOJBKO Y€ TBEPTYI YacTh
OCTaHOBJIEHHOTO cBeTa. BOT 3TO-TO M NOHHUMAIOT NOJ CJIOBaMH
«06paTHO NPONOPUMOHAJLHO KBaaparaM paccrosiuuii». Illu-
10K E ocBemeH 6osee Bcero, IOTOMy 4TO OH OJiHXKe Bcex K
Jlamme, 1 B 3TOM BeCb CEKpeT CTPaHHOrO JAJIi HAC BbIPaXKeHHS
«06paTHO NPONOPUHOHAJIBHO KBajpaTaM paccrossuii». Ecaw,
BO3BPATUBIIUCH NOMOIl, BaM TPyAHO GYAeT BCIOMHUTD CYLIHOCTh
TOrO, YTO S paccKasal, BO3bMHTE CBeyy M MOCTaBbTe ee Tak,
yToGLl TeHb OF Kaxkoro-HuGyap IpeMeTa, HalpUMep Ballero
npoduas, mafgana Ha cTeHy. 3areM, NpPHOJHMKAACH H YAAJIASICh
OT CTeHbl, Bbl YBHIHTE, YTO BeJHYMHA Ballell TeHH OyAeT coO-
OTBETCTBOBAaTb KBaJgpaTaM pAacCTOSHUH, HAa KOTOpble Bhl
ynanserecb oT Hee. Ecju Bbl MOCMOTpHTE, CKOJBKO CBeTa Ia-
Zaer Ha Bac OT CBeyW, KOrja Bbl HaxoJHTeChb Ha ONHOM pac-
CTOSIHMH, K CKOJIbKO, KOrja Bbl Ha ADYrOM PacCTOSIHHH, TO YBH-
JUTE, YTO KOJIMUECTBO Majalollero Ha Bac cBeTa OOPaTHO Mpo-
IIOPHHOHA/IBHO KBajipaTaM PacCTOAHMA OT CBeuH.
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To xe camMoe NPOUCXOIHMT M C NPHTSIKEHHEM MeXIYy ABYMs
IWwapaMy, HaXOJAIIMMHCA Y MeHa B pykKaX. OHH NPUTATMBAIOT
Apyr npyra B 0OpaTHOM OTHOLIEHHH KBaJparoB pPacCTOSIHHII
MeX1y HHMH. MHe Xotesnoch 6bl, 4TOGH Bbl IIOCTAPAJIUCh 3a-
[IOMHHTb 3TH CJ0Ba, MO0 TOrga BHl GYyIeTe B COCTOSIHHH
VACHHTbL ce6e BLIYUCJEHHS aCTPOHOMOB OTHOCHTEJBHO IJIAHET
H APYrHX TeJl M CKasaTh, NOUEMYy OHM JABHUraloTCs TaK GbICTPO
BoKpyr CoJHIa, He najas Ha HEro, a TaKXe CMOXKeTe IMOHATh
MHOTHe APYrue HHTePECHble HCCJAeLOBaHHA 3TOrO POAa.

OcraBHM Temepb TeMbl, KOTOpPbie si OGO3HAUYMJ CJIOBAMH:
«CHJIa», «TATOTCHHe», W NOUAeM masblle. Bce Tena mpursaru-
PAIOT ADYr APYra Ha 3aMeTHbIX paccTosuusx. [Tpowibiii pas a
BaM IIOKas3aJs 3JeKTpUYecKoe NPUTSKeHde, XOTs He Has3BaJs ero
5TuM uMeHeM. OHO TakXKe JeHCTBYeT Ha H3BECTHOM pacCTOA-
HuM. UToGB HTTH BHepel NOCTENeHHO, f BO3bMY HECKOJBKO
MaJIeHbKHX KYCOUKOB KeJjie3a (KeJIe3HBIX OIMJIOK) H YDOHIO HX
Ha cTos. §I roBOPWJI BaM, YTO BO BCEX CJydYasX, KOTJa Tesa
NajaioT, NPUTSIKEHHe MEeHCTBYyeT Ha MX OTAeJbHble YaCTHIHI .
Bbl MoXKeTe I1109TOMY paccMaTpuBaTb 3TH KYCOUKH JKeje3a Kak
npooGpasel OTAENbHBIX YaCTHIL,, YBeJHYEHHLIX TaKHM 006pa3oM,
yToObl IJia3 MOT HMX BHAETb: 3TH KYCOUKH He CBHA3aHbl APYT
C ApyroM, BCe OHH TArOTEIOT, Bce magaloT Ha 3emimo, HGO
CHJIa TSTOTEHHs] HHKOrJa He HcuesaeT. Bor y MeHsa 3jech
LCHTP CHJIBI, KOTOPOH § NMOKyJa He HAa30By BaM: Korja Ky-
COUKH JKejle3a HOJIOXKEHbl Ha HEero, MOCMOTDHTE, KaK OHH IIpH-
TACMBAIOTCH MeXiy COOOH.

¥V Mmens o6pasosajiach apka M3 XeJe3HbIX omuiok (puc. 12),
NPaBUJILHO MOCTPOEeHHAasi MOROOHO IKeJIe3HOMY MOCTY, HOTOMY
YTO 5 MOMECTHJI ONUJKH B 00/acTb AEHCTBUS CHJbI, 3aCTaBJIf-
I0llell WX NpUTATHBaTL ApYr Apyra2.

S1 Mor 6bl 3acTaBUTH MBILUIbL Npo0ekaTb MOJ 3TOH apKoH, a

1 M3 Barisiga, YTO TAQOTEHHE JMEUCTBYET MEXJAY OTHeNbHBIMH yYa-
CTHLAMH, HJHM aToMaMmd, HCXOAua [ajuiefi 1pH OGOCHOBAaHHH 3aKOHA
OJMHAKOBOCTH MaJeHHd BCEX TeJ B MNYCTOTE. ITOT IKe B3TJAL JIEKHT
B OCHOBE TeOpHH BCeMHpHOro TsaroreHus HeloToHa.

2 3ro cpasHeHMe, mpoBoaumoe PapageeM, nDogoOHO pAAYy ero
IPYr¥X CpaBHeHHMH, He ClelyeT TOHHMaTh CJaHIKOM OykBanbHOo. Co-
BpEMeHHad KBaHTOBas MeXaHWKa [0Kasajga, 4To NpH Nepexoje OT Tel
OOBLIKHOBEHHBIX DPasMepOB K TelaM aTOMHBIX DasMEpOB MEHAeTcs H Xa-
paKTep JIeHCTBYIOIIMX 8SakoHoMmepHocTed, ITosToMy uacTHuBI Keje3a,
COCTABJAIOMIHE MOCT HJAHM T[BO3Jb, T, €, MOJEKYJDbl, aTOMBl, 9JeKTPOHHI,
NMPOTOHBl H T, M., MEHCTBYIOT JPYr Ha Apyra HHaue, 4YeM MKeJe3HbIE
onuaxkd, Hrpopupomamve sTo#t cnenHdHKH AeHCTBYIOLHX CHI Xdpax-
TepHO JJIA MEeXaHHCTHYeCKONO MHUDPOBO33PEHHS,
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MeXJy TeM, €CJIH fl 3aX0Uy CHEJAaTh TO K€ caMoe C STHMH
ONMNKaMH{ NMPOCTO Ha cToJe Ge3 NOMOIUM anmapaTa, TO Bhl yBH-
JuTe, 4TO OHH BOBCE He NPUTATHBAIOT Apyr apyra. B Hamem
ONBITe YACTHIBI ONMJIOK YHEpXKHBAIOTCS BMecCTe OdeHCTBHEM
mariura. [Tono6HO TOMY KaK YaCTHIbI Kejie3d CBs3albl BMECTe
H 00pas3yloT MOCT, TOYHO TaK »Ke CBfI3aHbl MexAy coGoil B
O[HO LeJioe pas3jMyHble YaCTHLbl XKeJses3a, COCTaBJSIOIIHE 3TOT
rBo3ab. Bor mosoca xenesa. IloueMy oHa He pacnanaeTcst Ha
uactH? ToJbKO NOTOMY, YTO pa3jMyHble 4aCTH 3TOTO XKeJse3a
YCTPOEHBI TakuM 00pasoM, YTO YAepXKHBAlOTCA OJHA BO3Jie
Jpyro#i BciencTBHE B3aUMHOTO HNPUTHA-
KeHusl 4vacTun. B cymsocTH noJsoca
aTa CHepXHBAeTCA NPOCTO INPUTSIXKE-
HUEM OZHOH YacTHUBI K IPYTOH.
i [Tpoussenem omuit. S1 Gepy KycoK
4 KpeMHs, YAApsl0 ero MOJOTOM H pas-
i1 6uBalo Ha nBa Kycka. Uro a1 cmesan?
o V¥ 9l TompKO oOTHANMJ YACTHLBI, COCTAB-
e JAIOIIHEe 3TH JABa KyCKa, Ha CTOJBbKO,
_V YTO MNpHTSAXKEHHe MeXJAy HUMH CTajo
CJHMIUKOM CJaaGeIM AJST TOrO, YTOGBI
Puc. 12. yIepXKuBaTh HX BMecTe. BOT enuH-
CTBeHHasl NPUYMHA TOI'O, YTO Y MeHs
Teneph JBa KycKa KpeMHs BMecTo OfHOro. Temepb s cuesaio
elle OJMH ONBIT, KOTOPHIH IIOKAaXKeT, UTO NPUTSKEHHE MeXAY
YacTHIAMH Bce-Taku cymectByer. i storo s Gepy Kycok
CTeKJia (Bellb TO, YTO CIIPaBe/JIMBO OTHOCHTENbHO KPEMHS HJIH
10JI0CHl 2KeJIe3a, . COpPaBelJIMBO TAKXe OTHOCHTEJBHO CTeKJa H
BCAKOTO JPYroro TBEPJOro Teja: BCe OHH YACPKHBAIOTCH B
OfHOH Macce Gjiaronaps NPUTAXKEHHIO MeXAy HX YaCTHLAMH)
U IOKaXKy IMPHTAXKEHHe MeXAY OTHeJbHBIMH €ero 4YacTHIIaMH.
Kycox creksna s o6paTis B OYeHb TOHKHI MNOPOIIOK, H3 HEro
CTPOIO TBePAYIO CTEHKY, CJaBJIMBAas €ro MexAy IBYMS ILIOCKH-
MH TOBEPXHOCTAMH. DTy CTEHKY BO3MOJKHO NMOCTPOUTL TOJEKO
6Jlarofapst NPUTSIZKEHHIO MeXJy YacTHIAMH, KOTOpble, 1100040
LeMeHTy, CBfA3blBalOT MXx BMecre. MTtak, B 39TOM cayyae He
OPHILIOCH YMOTPeOHUTh HHKAKHX OCOOBIX YCHJHI, YTOOEI CBA-
3aTh YaCTHilbl. TakuM 06pa3oM, Bbl BHIHUTE HECKOJbKO YHIMH
MEJIKO MCTOJIUEHHOTO CTeKJa, CTOSIIMX B BHJAE OTBECHOH CTeH-
ku. He mnpaspa sm, 3TO mNpHUTsAXKeHHe BecbMa 3aMedaTelb-
wo! Eule mpumep: MeXAy 4YacTHUAMH IOJIOCHI KeJjle3a TOJIHU-
HOIl B OJMH KBAJPATHBIA NIOHM CYLIECTBYeT TaKas CHJa IpHTA-
XeHHs, YTO B pe3yJbTaTe IOJOCA MOXKET BBIAEPXKATb BeC
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oko0J10 20 TOHH TPY3a, Npex e HexesH HeGOJbIION PN YacTHIL,
pacmoJIoKeHHbIX Ha HPOCTPAHCTBE OJHOTO IMONEpedloro ceue-
HUsI ee, GyJeT OTOPBaH OJMH OT Apyrorol,

VveHno BcJieNCTBHe INPUTSKEHUS] MeXJAY HX UaCTHIAMM
JepiKarcs BHCAYHe MOCTHl M Henu. 5 clenaild ONBIT AJS TOTO,
yTOObl IOKA3aThb BaM, HACKOJIBKO CHABHO 9TO INpHUTsKeHue. S
CTaBJ/IO HOTY B NeTO, CHeJIagHYIO H3 NPOBOJOKH, KOHel, Ko-
TOPOH yKpemJieH B NepeKnajvHe MOTOJIKA, H HECKOJBKO CEKYyH.
Kaualochb Ha Hell, npuueM IIPOBOJIOKA MNOALEPXKHBAaCT BCIO TH-
XKecTb Moero Tesa. Bpl BUAuTe, 4TO, MOKa § KauyaloCh, BecC
MOero Teja MOAJLepXKHBaeTcs 3THMH MaJbIMH YaCTHIIAMH IIpO-
BOJIOKH, TOYHO TaK e, Kak B TeaTpajbHbIX IIPeiCTaBJIeHHAX
NIPOBOJIOKA MNOAAEPIKHBAaeT HHOTAA TAHIOBINMIY HJH TaHIOB-
HIKKa. ‘

Bosbmute rimHsHyo TPyGKYy, HaNmoOJNHHTE ee CBHHIOM, pac-
IJIaBbTe €ro, 3aTeM BbIEHTe €r0 Ha KaMeHb, M BBl IOJyUHTe
KyCOK CBHMHLA C YHCTOH IIOBePXHOCTBIO; 3TO Jyullle, HexeJH
CKOOJHTL €ro, TaK KaK CKOGJIeHHe H3MeHsleT COCTOsSHHE IIO-
BEPXHOCTH CBHHIA. ¥ MeHS 3[eCh HMEEeTCSl HeCKOJbKO KYCKOB
CBMHIA, KOTOPble fl PACIJIaBHJ CErOAHH YTPOM AJSA TOro, 4TO-
Gbl MoBepXHOCTb HX Gblna uyhcra, Tenepb 3TH KyCKH CBHHLA CO-
CTaBJAAIOT KaXAbIH ONHO Ue/0e BCJIEACTBHE NPUTAXKEHHA MeX-
Ay BX yacTHuaMH. Ecin Tenepe s NpHIOXKY ADPYT K APYry Asa
OTAeNbHBIX KyCKa M CHJBHO CAA&BJO, TAK YTOGBI YaCTHLBI HX,
COJIM3MBILNCD, MONANH B 06JaCTb NPHTSXKEHUS,, TO Bbl YBHIHTE,
Kak ObICTPO 3TH KYCKH COeJHHsI0TCA B ofuH. Bupure, Mmue
CTOHT TOJIBKO XOPOLIEHBKO CHABUTb HX H -B TO Xe BpeMs
HEMHOI0 NOBepTeTb BEPXHMH KYCOK, H OHH coeluHeHbl. Temepb
sl yXe He MOry OTHeJUTb OJHMH KyCOK OT JAPYroro, Kak
HH cru6ailo ¥ HE Kpyuy HX. Kycku CcBHHIA COeJUHHIHCH
He NpunoeM, a G6yarogaps NPUTSKEHHIO MeXAY HX 4YacTH-
IaMu.

Bnpouem, sTo He Jyummit crnoco6 COeJHHEHHS YACTHIL.
51 moKaxy BaM ellle OJHH OYEHb JIErKO BOCIPOH3BOJHMBIH OMbIt.
Bor HeMHOro KBaclOB, NpeKpacHO KpHCTaJH30BaHHBIX INPHPO-
Iofil (Bexb Bce NpeIMeThl ropasfo KpacHBee B CBOell ecrect-
BEHHO!, HeXeJH HCKYCCTBEHHO#l (dopme), a 31eCb Yy MeHs He-
MHOTO TeX e KBaclOB, pacTepTbiX B MeJKHH IOPOIIOK.

1 ConpoTuB/ieHe Ha PA3pLIB DPA3IMUHLIX MeTallO0B M CODTOB Me-
Taana pa3auyHo, Tax, ono mocruraetr y uyryna 1800 kr, Ha cm?% y
auto# craau — 10 000, murtoro mxesnesa —4 500, auctoBoit Meaun — 2 300,
amomMuHus — 1500, cBunua — 300, onosa — 350.
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B sTOM mopelike s pas3pytusa Ty CHIY, KOTOPYIO 060O3HAYHII CJIO-
BOM «CLEMJIeHde», T. €. CHJIY NPHTSKEHUs MeXIy 4YacTHULAMH,
CepXKHBAONLYI0 MX BMecre. Temepb i IOKaXKy BaM, 4TO €CJH
BChIIATh MOPOMIOK B IOpPsAYyI0 BOAY, TO OH DacTBOPHUTCA B Hel,
T. €. YacTHUbI ero GyayT pasbeZHHEeHH BOJOH ropasfo 6oJib-
ule, 4yeM B CYXOM IOpOLIKe; HO IPU OXJaxKJeHHH BOJbl 3TH da-
cTHIBl 6YAYT HMETh BO3MOXKHOCTb ONSATH COEAMHUTLCH (OXJaMK-
IneHne GJaronmpHATCTBYeT HX COeAHMHEHHI0) M 06pa3oBaTh OJHY
Maccy L,

$1 BHLIBIO PACTBOpP 3THX KBACIOB B IUIOCKYIO YalIKy. 3aBTpa
MOXHO GyneT BHIETb, WTO YaCTHUBl, PaCTBOPEHHBIE B BOJE,
pasbenuHeHHble H, CTaJlo-ObiTh, HE NpeAcTaBjsiioliHe coboil
TBEPJOrO Tesa, [0 OXJaXAEeHHH BOABI ONSITh COENHHATCH MeX-
ay coboit. K 3aBrpamnemy yTpy 60JblIO€e KOJHYECTBO KBACLOB
BbIAENUTCA M3 BOABl B BHJE KPHCTAJOB, T. €. ONATb IepeHer
B TBepAOEe COCTOSIHHE. ’

OnucanHblfl ONBIT fesaercss OGBLIYHO CJIERYIOWUM O06pasoM.
B crek/fHHYI0 4HallKy HaJuBaeTcs CIepBa HEMHOI'O ropsiyero
pacTBopa KBaciioB, a KOrJa OHAa OT 3TOr0 Harpeercs, AOJHBaeT-
csl ocTaJibHas yacTb pactBopa. [Ipu ymorpeGsieHHH CTEKJISHHOR
NOCYAbl PeKOMEH/AYeTCs] HarpepaTb ee MeNJIEHHO H IOCTeNeHHO.
IToBTOpsIst 3TOT ONBIT, AeqaiiTe, KaK HeJjalo s, T. €. BhUIHBaliTe
JKUAKOCTb OCTOPOXHO M IOMHHTe, UYTO 4YeM OCTOpOXHee H
MeJJleHHee Bbl GyJeTe HeJaTh STOT ONBIT, TeM JIydlle MOJydar-
¢ Kpucrasnel. Ha cjemytomuit feHb Bbl yBHAMTE, UYTO YaCTH-
IIBl KBACI[OB COeNMHUJIHCH MeXAY cob6oif, a ecad H06aBHThb B
pacTBOp ZBa KycCKa KoKca (KOKC JOJKeH ObIThb Ipexje BCero
YHCTO BBIMBIT H BBICYLIEH), TO OHH NOKDOITCS NpPeKPacHbIMH
KpHCTaJIaM#l KBaclOB, HHUEM He OTJMYAIOUIHXCH OT eCTeCcTBEeH-
HbIX MHHEPAaJIOB.

Kak sameuarTe/bHO pacIIMPSIIOTCS HAIUH NMOHATHSA, KOTAA MBI
ClMeIHM 32 YCIOBHAMH NpPUTSKEeHHsl cuemeHHs!! CKOJBKO HO-
BbIX SIBJIEHHH 3/leCb DACKpLIBAETCA Nepef HaMH.

CMoTpuTe, Kak BeJMKa CHJA CLEMNJIeHHs: BCe MaTepHasdl,
HarnpuMep JKese30, KaMeHb W APYrue Marepua.nl GOJILILIOTO CO-
NIPOTHEBJIEHHS, KOTOPble MBI YIOTpe6JsieM AJsi MOCTPOeK, CoAep-
KaT 3Ty culy. Bce rpomajHele nocTpoHKHM Hallero BpeMeHH,

1 KBacuaMH HasbBaKOTCA [ABOfAHBIE COJMM cepHOM KHCJOTH, o6pasye-
MEle, C OJHOl CTOPOHE], @JIOMHHHEM, XpOMOM, JK€JIE30M, MHOraa
MariheM, a ¢ JIpyrof — IeJIOUHBIMH MeTasJiaMH, KajameM u Jfp. [Jlasa
MOJIyYCHHS] KPHCTANOB KBaCLOB HEeOOXOJHMO B3Th HAacCHIUIEHHBIH pac-
TBOP KBACLOBOTO MOPOIIKA,
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BCe 3/aHHf, NMapoBO3HI, Mapoxonnl{ M mpouee 06s3aHBl CBOUM
CVIIECTBOBAHHEM 3TOH Ke CHJIe CUEMJVICHHS H TATOTEeHHS.

Tenepb a1 110Kax<y BaM BeLIeCTBO, B COCTOSIHHH KOTOPOTG
BBl 3aMeTHTC M3MEHEHHE B TOT MOMEHT, KOria OHO HPOHM30HAeT.
CnepBa 3TO BellecTBO 2KeJNTOrO LBeTa, a 3aTeM IIPHHHMAeT
KpacuBbll MajuHOBBIA 1BeT. CMOTPHTE BHHMAaTeJbHO, KaK
6yny ero noay4arb. Bor aBe xuakocTH, obe GecLBeTHBIE, KaK
BOZA. OTH XKHUAKOCTH, HJH DPACTBOPBI, HA3BIBAOTCH XJOPHCTOH
PTYTBIO M HOIMUCTHIM KajueM. CMellaB HX BMecCTe, IOJyYHM Ha
JlHe COCy/la OCafloK JKEeJTOro I[BeTa — HORMUCTYIO PTYThb, KOTO-
pas MOYTH HeMeAJIeHHO NpPHHHMaeT MaJIMHOBO-KPacHBIH IIBeT.
BeuiecTBO 3TO OYeHb KPacuBO, HO CMOTPUTE, KaK OHO OBICTpPO
MeHseT cBoif nBer. CnepBa OHO OBIIO KPacHOBATO-XKeJNTOr'O
1[BeTa, a Tenepb NepellIo B KpacHbI 2. I 3apaHee NmPHroTOBUI
HEMHOI'0 3TOTO KPACHOTO BellecTBa, KOTOPOe Bbl BHIHTE 31eCh
B KUAKOCTH, H NOKpPBLI uM OyMmary.

BoT HecKOJIBKO JIMCTOB GyMaru, NPHIOTOBJIEHHbIX TaKHM 06-
pasoMm 3. Bce OHM NOKPBLITEI Te€M K€ BEIeCTBOM, KOTOPOE HaxXo-
JUTCS H HA TOM JIMCTe, XOTA GOJbLIas 4acTh €ro XKeJjra U OH
JULIb B HEKOTOPbIX MecTax KpaceH. He ciemyer aymars, uto
9TOT JIUCT HEPABHOMEDPHO NOKPHIT HallMM BemiecTBoM. Bce Ju-
CTHl TOKPBLITH OJ(HHAKOBLIM KOJIHYecTBOM ero. JKeaTblff IBer,
KOTOpBbI Bbl BUAUTE HAa 3TOM JIUCTE, €CTb I[BET TOrO XKe CaMo-
ro BellleCTBAa, KOTOPOe MOKPHIBaeT M OCTajbHble JIHCTHI, HO
NPUTSKEHUe CUEIUIeHHS YacTHI[ B M3BECTHOH CTeNneHH B HeM

1 Qapagneit mMeer B BHAY 3HaMeHHTHH mnapoxon «Great Eastern»-—
«Besmukuit  BOCTOUHHI», mocTpoeHHmit B 1853—1858 rr. m3BecTHHIM
KoncTtpyktopoM Bplonenem. Bonousmernenne mapoxoma—27 000 T, rpy-
3onoabeMHOCTb — 1900 T, MOIIHOETH MAapOBHIX MauiuH — 8000 1. C.,
ckopocth — 14,5 Mopcko#t munu. ITapoxox sToT Obla HENPeB30iAeHHBIM
Mo CBOUM pa3mepaM no konua XIX B., 0JHAKO OGHJA IIOXO HCIOAb3O-
BaH M NpoOJAaH Ha caom B 1889 r.

2 Ocaok HomuCTOM pTyTd. /A NOJydYeHHs STOrQ ocalka Heol-
XOMHMbl HEKOTOpPHIE HpeiocTopoxHocTH. K pacrBopy xaopuwcrolt pry-
TH MeJIJCHHO NPHOGARJAIOT PACTBOP HOAUCTOrO Kaaud. OO6pasyrouuiics
BHayage KPacHLIH OCaJOK (CHOBA pAacTEOpsieTcd INPH pa3MellUBaHWH
HKUAKOCTH; NPUGABAAA eIle HEVHOTO HOJHCTOrO KaJud, IoJydaeM
6eIHOKPaCHBI 0CaJOK, KOTOPBIA OT JadbHeiilel npH6aBKM HOIM-
CTOTO KAaAus mnpeBpainlaeTcs B sPKOKpPacHyo wuomucryio pryts, Ot
NpuOaBKH CTHWKOM OGOJBIIOTO KOJFHYECTBa MOAUCTOrO KAaMHs KDacHEIH
OCaloK lIcye3aeT, W noayuaercs 6ecuseTHeiét pacrsop (K).

3 Yrobnl yKkpemdTh HOLUCTYIO PTYTh HA Gymare, ee HYXHO Ipel-
BaPHTEJBLHO CMeIaTh € HeGOJbIUMM KOJHYECTBOM .cAaboro pacTtBopa
apabCcKoi KaMelH; TOKPhITas e Oymara XOMKHA GHITh BhHICYLIeHa Ge3
narpesanud. Hoancras pryts gumopdHa, T. e. KPHCTaMM3yeTcss B ABYX
dopmax (K).
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H3MeHeHO. §1 BO3bMY JIHCT, MOKPBITHIA KPAaCHBIM BENIECTBOM, H
Harpeio ero (IeTPYAHO 3aMeTHTb, YTO NpPH 3TOM o06pasyercs
HEMHOTro KONOTH, HO 3TO He HMeeT HAJf Hac 3HayeHusi). CMOT-
puTe, crmepBa OH TEMHEET, a 3aTeM MaJso-IIOMaJy CTAHOBHTCH
AKeaTeiM. Temepp s caesasn ero KeaThIM, H TaKMM OH M OCTa-
Hercsi. Ho eciu g Bo3bMy Kakoe-HHGYIOb TBEpHOE TEJO H 1O-
TPY MM XKeJThle 4acTH Ha GyMare, TO, KaK BUIHUTE, OHH CHOBa
CTaHYT KpacHbIMH. Bbl BHIesH, 4TO KpacHbIl IBeT He Obla
BHOBb HAJIOXKEH, a BOCCTAHOBHJICS BCJIEICTBHE H3MeHeHHS B
pacnonomeﬂnm uacTul Belectsa. Temepb s Harpesaio STy 6y-
Mary Haj CIHPTOBOIl JaMIioil, U OHa
ONSTh JKEJNTeeT, TOTOMY YTO IPHTS-
XKEeHHe CLEIUIeHUs MeXJy -YaCTHUAMH
B MOKPHIBAIOIleM BeulecTBe CHOBAa H3-
Mensiercsl. Kak BBl YIHUBHUTECH, €CJH. f
CKaxy, UTO STOT KYCOK IPOCTOrO
JPEBECHOr0 YIJs IpelcTaBjseT co6oi
COBEpILIEHHO TO e caMoe BelIecTBO,
YTO W ajMa3, KOTOphll HOCAT B YKpa-
‘ LIEeHHSIX: OHH DAa3HATCS JHIIbL COeJHHe-
Puc. 13. Puc. 14 guem wactun. Bor o6pasusk ocoGeH-
HEIM o6pasoM OGYIJIeHHOH COJIOMEL.
Ona oueHb moxoxa Ha KapaHJAwWHbIH rpadur. dra o6yrieHHas
COJIOMa, JpeBecHbIHl YroJib M ajMa3 — BCe COCTOAT M3 ONHOIO
H TOro e BellecTBa, HO MX CBOHCTBAa COBEpIIEHHO pa3JHUHBI
BCJICJCTBHE DPA3JMYHOTO CLEIIEHHS UYaCTHI, B HHX.

BoT KycOoK 3epKasbHOrO CTeKJa BeJHYHHON OKOJIO JABYX
KBaapaTHbIX AioiMoB. OH HyxeH OyleT B AaJjbHeiilneM, 4ToOLI
paccMOTpeTb ero BHYTPeHHee CIpoeHHe. A BOT 3Jecb HEMHOTO
CTeKJa, OTJIMYAIOILErocsi OT IePBOrO TOJBKO CRJIOH CLeMNJeHUs
CBOMX YaCTHI, NTOTOMY 4YTO e(lle B PAacCIJ/aB/JeHHOM COCTOSHHH
OHO ObIO ONyLIeHO B XOJoAHyl0 Bomy. Kycouku crekJa, Ko-
TOpLIE 51 TeNnepb ITOKa3biBalo, HA3BIBAIOTCS PYNEPTOBCKHMHM Kall-
JaMu ! umu 6aTaBCKHMH cae3kamu (puc. 13).

Ecan 51 Bo3bMy OfMH M3 3THX MajleHbKHX KYCOUKOB CTeK]a,
MOXOXHX HA CJE3HHKH, H OTJIOMJIIO MaJleHbKYIO 4acTb KOHIIa,
TO BCSl CJIe3MHKa MI'HOBEHHO GyJleT pasopBaHa M pacrnajgercs

! PynepTOBCKME Kalau MPUTOTOBJAAWTCA IYTeM BLIIHBAHHS Karll-
JAMH DPAacNAaBIeHHOTO 3eJeHOr0 CTeKA2 B XOJ0IAHyI0 Boay. OHH He
Oblit M306peTeHBl NpHHUEM PymeproM, Kak OGHIKHOBEHHO IOJIAraloT,
a Jyllb NpUBe3eHbl UM BmepBhle B Auraio 8 1660 r. OM BO36YXK-
Jand HeOoOBIKHOBEHHOE JIOOONBITCTBO M CYHTAJHCh KaKo#l-To  HTpol
nprpoar (K)
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BapeGesru. Bel BUguTE, TBEpHAOE CTEKJIO0O MTHOBEHHO O0GPATHIIOCH
B IIOPONIOK, H YTO eille GoJiee 3aMedyaTesIbHO, OHO BEIOHMJIO IIPH
TOM AbIPY B CTeKJSHHOM COCyAe, B KOTOPOM OHO HaXO[H-
Joch. Tako# ke ONBIT MOXKHO NPOHU3BECTH B CKJAHKE C BOIOH,
M OYeHb BEpPOATHO, YTO CKJAHKA Npu 3ToM OyneT pasbura.
Ckuisinka HaNoOMHSETCS IIeCThIO YHOUSAMH BOXbI, B Hee MOMe-
nlaeTcss pynepTOBCKas Kamjsfg TaK, 4YTO KOHeN, e€e XBOCTa He-
MHOr'0 BBIJ[aeTCsl M3 CKJIIHKH, 3aTeM s OTJaMbLIBai0 3TOT KOHel,
Kamjsi paspbiBaeTcsd, YyAap HepelnaeTcd uepe3 BOAY CTEHKaM
CKJAHKH U pas3buBaeT ee BJpebesru.

Bor mpyroit Bum TOro ke omneTa.*3KeChb Y MeHSl TOJICTO-
CTeHHBIH cocyZh M3 creksaa (puc. 14), xotopoe He OBIIO Kak
caenyer npoxaneHol. Ecau s omymy B Hero OCKOJIOK CTekJja
(nyuwie ropHoro XxpycTaJjs — KBapia, HMelollero To IpeuMy-
NIECTBO, YTO OH TBepXKe CTeKJa) U CHeJai0 UM MAaJeHHKYIO
LapanuHy BHYTDH COCYyZa, BeChb COCYJ pacnajercs Ha MeJKue
KycoukH. POHsII0 MalleHbKHMEl OCKOJIOK IOPHOIO XPyCTals B CTeK-
JISHHBIH COCYZ, M JHO COCylJa celyac ke OTAENUTCS H YNalderT
Ha cTO0J. Bupure: ropelii Xpycradb NPOCKOUMJ, KaK CKBO3b
curo 2.

$1 mokasas 5TH ONBITHI AJS1 TOTO, YTOGHE! Bbl BHAENH, YTO He
TOJIbKO YaCTHIBI TeJ COeJHHeHBl Mexny cobofl mpocto cuioit
cluenJiedusl, HO 4TO COeJHHEHHe 5TO BeCcbMa 3aMeyaresbHO. Te-
nepb 1 BO2bMY HECKOJBKO NpPeIMeTOB, B KOTOPHIX HAeHCTByer
CHJa CHeIJIeHWsd, W paccMorpio HX. Hauny c Kycka crekna,
KOTOpBI 51 MOTY pasOuTh MOJIOTKOM Ha YacCTH.

Bbl Bumesu, Kak s OTKOJOJM KYCOK OT KBapua, U MOXKeTe
NpefBHACTD, YTO TaK XKe f MOTY OTKOJOTb KyCOK M OT CTeKJa;
a ecJu Obl A MPOAOJKAJ KOJOTh CTEKJIO, TO NMOJy4ua Obl Mac-

1 Takoro pojna cocyXx HasbBaeTcd GOMOHCKOH CKJAAHKOIL
Bonounckast oxkasiHKa BLIAEPKHBAeT CHJAbHEHINHE yAapbl, HO JOMAeTcss OT
MaJjeHuiell 1apanuHel.

2 CpoiictBa GaTaBCKWUX (CAe30K H GOMOHCKHX CKJASHOK OCHOBAHEBI
Ha TOM, 4TO NPHU OBICTPOH 3aKanKe HJIM BooOlle OXJaaxAenun obpa-
3yeTcsl CHJIbHO COKDAUISHHBLIM ([IOBEDXHOCTHBIA CJAOM CTeKsaa, CHaBJIHU-
BAOIIMA BHYTPEHHIOIO MacCy, NPHHAMAIOLIYI0 HEYCTOHUHBYIO CTPYKTY-
py. OmeIT ¢ pacTBOpeHHeM OTPOCTKA 6GaTaBCKOH CIe3KH B IABHKOBOH
KHCJIOTE€ IIOKa3BIBaeT, YTO HEYCTOHUMBOE paBHOBECHe MacChl CTeKJa
yAepxuBaerca He6GOJbIION Iosockoi okono mefiky, Jlufinec (de Luy-
nes) o6Hapyxun (1873 r.), uto cBofictBa 6GaTaBCKUX CJAE30K Hcuesa-
XOT, €CIH HX MeJIJeHHO HarpeBaTb IpH TeMmeparype abime 100°, HO
HHXe KpacHoro KaneHus., Uro kacaercs: GOMOHOKMX CKASHOK, TO OHHU
L.pHoODPETAIOT CBOHCTBA OaTaBCKHX CAE30K IIPH OXIaXIeHWH Ha OT-
KPBITOM BO3JyXe NPH OOLIKHOBeHHOH Temmeparype. IIpn Haamexauem
NPOKaAMBAHUH YKa3aHHble CBOHCTBA GOMOHCKHX CKASHOK HCYE3A0T.
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Cy MaleHbKHX YacTHUeK Ge3 Onpele/eHHOTO BHAA HJH (OpPMbL.
Tenmepp 7 BO3bMY KaKOe-HHOYIb IDYroe Te/0, HalpuMep Mu-
Hepan (puc. 15), HasviBaeMblll ciuojo¥ . Mue mpuiercs OueHb
H0Jro GHTb MOJIOTOM, HpexJie YeM YHacTcs pasiapoGUTL CJlo-
ay. 1 paxke mory, He JoMasi ee, CrHGaTb B PyKax IO OXHOMY
onpelejeHHOMY HanmpaBJEeHHIO, XOT H YyBCTBYIO,
4TO CJIOJA IPH 3TOM TpecKaercs.

Ecnu Temepb B3ATb TOT Ke KYCOK CJIOAbI 32 OAHH M3 Kpa-
€B, TO Bbl YBHJAATE, YTO OH HMeeT 3aMeyaTesbHOE CBOHCTBO
pasjenarscad Ha JucToukM. IToueMy oH paspessercs TakuM 05-
pasoM? He Bce KaMHHM MM KpHCTagdbl pasgendiorcd. BoT He-

MHOI'O TPOCTOi MoBapeHHOH cos 2 (puc. 16): B 3TOM KycKe CO-
JIH YaCTHLL! COEAMHSJIHCh B IPHPONHBIX YCJOBHAX TaK, YTOObLI
OHH CMOIJIH CJIOXHTbCS M CPaCTHCh COBeplIeHHO cBoGoxHo. ITo-
CMOTPHM, YTO NPOH30HAET, ecJd s NMONpPo6yI0 pa3éHTb 3TOT Ky-
cok cosu. OH pasgpofurcs coBceM He TaK, Kak pasapobisii-
Csl KBapll HJIM CJIIOJa, €70 OCKOJKH 06J1aJaloT Onpene/ieHHbIMH
OCTPbIMH yrJIaMd M TPaBHJBHBIMH IJIOCKOCTSIMH, OJIECTSIIUMH,
KaK TpaHH ajMa3sa. $1 0CTOPOXKHO pas6uBaio KYyCOK COJIH MOJOT-
KOM, H TNepeJ BaMH ero YacTH: BOT NpPSMOYTOJbHas NpH3Ma, KO-
TOPYI0 s MOry pa36uTh Ha NpaBHJbHble KyObl. Bbl Buaute, uToO
BCE 3TH OCKOJIKH NPSIMOYTOJIbHBI, — OJHa CTOPOHA MOXKeT OBITh
IJIBHHee APYro#, HO CoJib Bcerza pasmpobJisieTcs Tak, 4To 006-
pasyer KyGHuecKHe HJM NPOAO.rOBaThle KYCKH C NPSIMOYI'OJib-
HBIMH TpaHsAiMH. *

! Ciuioja mpeacrtaBisieT coGofi ABOHHYIO aMOMHHHEBYIO COJMb KpeM-
nesoft kucjoret (HiSiOs) u ap. Kpome amoMHHHA B COCTaB CJIOAH
BXOJMT Kalui HAM MarHui, .

¢ [ToBapesnas coib, mAH xJopucTuii Hatpu#t (NaCl), kpucraiam-
8yercs NPAMOYTOJILHHIMH NPH3MAaMH, pacnafjamoliuMucid HA KyOHl.
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51 Gepy Temepb ApYroit MHHepaj, HA3LIBAEMBIN HCJIAHICKHM,
HJIH H3BECTKOBBIM, IUMaToM 1, u Mory pasGuTb e€ro NOXOGHBIM
Ke o6pa3oM, HO pesy/bTaT OyaeT HHOIl. BoT Kycok, KOTopblii
s OTKOJION. Bbl BuauTte, TYT €CTb COBEpIUENIO MPABHIbLHBIC
MOBEPXHOCTH, TOLOGHbIe OfHA APYroil, Ho 3TO He Ky6, a Apy-
rasg ¢opma, HaspiBaemaa pomGosapoM. Mcmannackuil mmart pas-
IensieTcs 1O TpeM HanpaBJIeHHAM, 00pasysi OYeHb KpacHBbie H
NpaBUJibHble KYCKH C I'VIAAKHMH MOBEPXHOCTSIMH, HO I'DaHHM 3THX
KYCKOB HAaKJIOHeHHl OfHA K ApDYrol He Tak, Kak B cosu. IJo-
yeMy e 3TO npoucxoaut? COBepIIeHHO OYEBHAHO, YTO 3TO
3aBHCHT OT TOrO, YTO NPHTSIKEHHE MEeXAY YaCTHLAMH N0 OJ-
HOMY HampaB/eHHIO cJjabee, HeXeJd 10 IPYruM; IO 3TOMY
HamnpaBJIeHHIO OHH M OTHENSIOTCS OJHA OT Apyroii. Bor suech
Ha CTOJIe HECKOJIbKO KYCKOB H3BECTKOBOrO Linata. §I coBeTyio
KaxfoMy H3 Bac B34Thb IO OZHOMY H3 HHX JOMOH H TaM IO-
npo6oBaTh pas3fesiUTh B3ATHIH KYyCOK HOXOM IO HanpaBJIeHHIO
OJNHOH H3 CYIIeCTBYIOIIHX yKe rnoBepxHocTed. Bam aro yzmacrt-
ca cpasy. Ho ecsu Bbl 3axoTuTe mepepe3aTh KpHCTas IOTEpeK,
TO 3TOro CAeJaTb Bbl He CMOXKeTe. ¥ IapaMH MOJIOTa BBl MO-
JKeTe packKoJOTh €ro, HO NPH 3TOM OH pA3JENHTCAd Ha Te e
MaJieHbKHE POMOO3APEL

Tenepp s mocrapaioch HeMHOro HoxpoOHee OOGBACHUTH BaM,
OTYero 3TO MNPOHCXOJHT.

Ias stoft nesn 9 ynorpe6nsio 3neKTpuueckuil cser. Bul BH-
IUTEe, Mbl HE MOXeM 3arJsaHyTb B CaMoe, TaK CKa3aTh, HYTPO
Tesa, HallpUMep 3TOro KycKa CTeK/a: Mbl MOMKeM JIMIIb BHIETD
ero BHELIHIOI0 U BHYTPEHHIOIO GOpMYy H CMOTPETb CKBO3b HEro 2,
HO He MOXeM XOpOILEHBKO Pa3bsCHUTH cebe, IOUEMY 3TO TeJo
NPHHANO MMEHHO TaKoH, a He HHOH BuA. I X0ouy moaroMy IoO-
Kas3aTb BaM, KaKHM 06pa3oM Mbl MOKeM YNOTpPebJiATb CBETOBOI
Jy4 IJs TOro, 4ToObl y3HATh BHYTPeHHee cTpoeHHe Tes.. CBeT,
TaK CKasaTb, NPHTATHBAETCS BCEMH TeJaMH, OJapeHHLIMH TArO-
TeHHeM, a4 Mbl 3HaeM, uTO TeJ, He OGHAapYyKHUBAIOLIHX 3TOH
cuibl, HeT 3. Bcesfikoe Testo mpou3BOAMT Ha cBeT Gojee MM Me-

! UcaaygCcKHUH, HIM H3BeCTKOBBLIN, WIT aT— HAaTypalbHasd KpH-
cranuueckas yriaekasnbiuenas coab (CaCos).

2 [Tox BHyTpeHHe#t (Qopmon Papaneit padymeer 3aech ¢GopMy OT-
JelbHBIX KPUCTANIOB, Ha KOTODLIe paclazaeTcd KPUCTAJIHUecKoe TeJao.

3 TumoTesa TMPHTAXEHHA CBETa TPaBHTUPYIOWMMH TenaMy Oblaa
BeygBuHyTa HbloToHoM («Ontuka», 1714 r.) jaas oGbACHeHUS IPeJaOM-
JeHHA cBeTa M JADPYTHX onTHueckux siBaeHud. Tlocme mobenpl BOJIHOBOH
TEODHH CBeTa OHA OblIa OCTaBMeHa. B Hamle Bpemsi 3Ta ruiore3a Ha
Apyrofl ocmoBe OnLta BLABHHYTa A. DRHIITelHOM B ero ofmel Teo-
PHH OTHOCHTENbHOCTH H NpOBeASHA SKCIIePHMEHTAAbHO NyTeM HaGMII0-
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Hee CHJIbHOE JAeficTBHE, KOTOPOE MBI MOMKEM CPaBHHTb C MNpH-
TSI2KEHUEM.

Iia Toro 4toGnl MOKas3aTb BaM €ro HeiicTBHe, s YCTPOUJ
Ha NOJiy KOMHATLl BecbMa HpocToif ombiT. B vamky (puc. 18),
IOCTABJICHHYIO Ha IIOJI, Sl IOMECTHJl HECKOJIbKO NpeIMeToB, He-
BHIMMBIX 1/ Bac, CHAALIMX B rayGHHE ayMATOPHM; HAa HHX o
IOKaXy BaM CIOOCOGHOCTb MaTepud MPUTATHBATL cBeT. Ecun
r. AHZEpCOH OCTOPOKHO M Me[JIEHHO HajbeT HEMHOrO BOABI B
9Ty 4YallKy, TO BOJAA NpPHUTSHET BHU3 JyYHd CBeTa, U HaM Telepb
TOKaXeTcs, 4TO KycKH cepe6pa M Cypryua, IIOJIOXKEHHbIE B

YaukKy, HEMHOro IOJHS-
& JIUCh, CYAS 1O TOMY, 4TO
OHM CTa/ld BHAUMBIMH Jaxe
IJisT TeX W3 Bac, KOTOpbIe
CHASIT CJHMILKOM HH3KO IJIS
TOro, uTtoGhl uepe3 Kpai
YalIkH BuAeTb ee fHO. Kto
U3 Bac BHJHUT Telepb KycOK
cepebpa u cypryu? Bce. 51
Pac. 18, moJiaralo, uto KaxKnwlii yGe-
IOUTCH, YTO INpeIMETHl S5TH
He TpPOrajuch C Mecra, a MexAy TeM, Cylud IO TOMY, 4TO
OHH KaxyTCf MNPUIOAHSATBIMH, BBl MOIJH Obl BOOGPa3uIb, 4TO
9TH OpeJMeThl HMEIOT MO KpafHell Mepe ABa JI0iiMa TOJIIHHEL,.
TOrZa Kak TYT BCEro TOJNbKO OJHA M3 HALIMX MaJeHbKHX KpYr-
JBIX cepe6GpsHbIX MIACTHHOK W KYCOK CYpryda, KOTOpHIH f IO-
JOXuJ Ha Hee. JIyum cBera, NOXOAsIIME Temepb AO Bac OT
aTOro cepefpa, 3aJepPKUBAMMUCh IIpexfe KpasMH 4HallKH, KOTJa
B Hefl He GbLIO BOJbI, IO3TOMY Bbl M HE MOIJVIH BHAETH, YTO
HAXOJAHJOCh BHYTPH Hee; HO KOTJa Mbl BJMJH B Hee BOAY, TO'
JYUH NPUTAHYJHCh BOJLOH BHU3 uyepe3 Kpail 4allik{, B Bbl NOJY-
UMM, TAaKUM 00pa3oM, BO3MOXKHOCTbL BMAETb BellH, JexkKaliue
Ha nHe ee.

$1 Hayaj ¢ 3TOrO OmBITA AJIA TOr0, UTOOBI BBl MOIJIH IIO-
HATb, KaKUM 00pa3oM CTEKJO NpHTATHBAET CBET M KakK HeHcT-
BYIOT HAa CBeT Jpyrue Teja, HapuUMep KaMeHRasl COJIb !, H3BeCT-
KOBBIH INMaT, Cjiioa W HEKOTOphle Jpyrue MuHepaasl. [-H Tun-
Ianp 6yner Tak n00p, YTO MO3BOJHUT HaM €lle pa3 BOCIOJb-

AeHns  OTKJIOHEHHsI Jiyya CBeTa OT JaJieKolt 3Be3bl, IPOXOASLIErO

mumo Coumna,

! KameHnHasg cOJb OTAMYaeTCd OT OGLIKHOBEHHOH MOpDCKOH IIOBa-
DeHHOI coau TeM, yTo obpasyer uembre maactbl, & CCCP, szanpumep,
oxono Hneuxoit 3amute, OpeHOyprckoil o6aacTH. )
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30BaThbCsl CBETOM €ro 3jeKTpuueckod Jjammel. IIpexpe Bcero a
NIOKaxy BaM, KakKMM 06pa3oM CBET MOxeT GLITH OTKJIOHEH Kyc-
KOM CTeKna (pnc 19). 5 cHOBa 3a:KHrai0 3JEKTPHUUECKYIO JaM-
ny. Bbl BumuTe, UTO €C/M d NPONYCKAai0O €e CBET uepes KYCOK
NPOCTOTO CTeKJa A, TO NyYOK CBeTa IPOXOJHT Yepe3 CTEKJIO
B HaKJIOHHOM NOJIOXKEHHH, [IOTOMY YTO TOT/2 fBJIEHHE CTaHOBHUT-
csa caoxnee. Ho ecsim 1 BO3bMYy nIpyroft Kycox creksa B, uMe-
omuit popMy NpuU3MBl, TO BBl YBHAHTE, UTO 3TOT KYCOK CTeK-
Jia IPOU3BOJHUT COoBeplieHHO mHoe meficTBue. CBeT He HIeT ue-
pe3 Hero K 3TOH CTeHe, a OTKJOHsAercd K 3Kkpany C. Cmorpu-
Te, Kak OH Telepb KPACHB M Pa3jioXeH Ha pasHble IIBETa, KO<
TOpble BMecTe Has3blBalOTC NPH3MAaTHYECKHM CHeEKT-

il \W
7N m\\
Puc. 19,

p oM. DTH Ayun CBeTa OTKJOHEHH OT CBOEro HamnpaBJIeHAs MpA-
TSXKeHUeM, NPOU3BOJUMEIM Ha HuX crexkjoM . Bel Buamte, uTO
s MOTy JABHraTh W BpallaTbh Jyud B3aJ H BIepe], B pasHble
CTOPOHEI KOMHATBhl, KaK MHe YIOjHO. $I OmfThb OCTaHAB/HBAKD
OTKJIOHEHHBIH JIyd HAa 3KpaHe, H Bbl BHIHTE, K3K YIUBHUTEJBHO
KPacUBO CTeKJSHHas NpU3Ma He TOJBKO OTKJOHSeT cBer OJa-
rofaps NPHTAXKEHHIO, KOTOpPOe OHAa NPOM3BOAMUT HAa HEro, HO H
pasneJsisieT ero Ha pasHble 1Beta. CTek/sHHAs NPH3Ma, BHYTpeH-
Hee CTpOeHHe KOTOPOH COBepLIEHHO OIHOPOAHO, MOXeT 00b-
SICHUTb JAeHCTBHE Ha CBeT APYTHX Tes, B KOTOPHIX CleIleHHe
MEeXIy YacTHUAMH HEOJMHAKOBO B pa3JMYHLIX YacTAX, BCJEN-
CTBHE Y€ro OHA He Be3/le OJHHAKOBO CHJBLHO NPUTATHBAIOT H
OTKJIOHSIIOT CBeT. Temepp NPOMyCTHM CBET uYepe3 HEKOTOphIe
TeJa, KOTOphle, KaK fi yKe INOKasblBaJl BaM, AeJATC Ha YacTH
0CcOGeHHBIM 00GPa3oM. .

1 B pacrosimee BpeMa IPOLECC PAECCEsHUA CBETa B MNpU3Me 06be
fAcHAeTca Gonee caoKHBIM ob6pasom. Onnako Papageit mpaB, yKasbl-
Basi Ha AKTHBHYIO pOJb BeUleCTBA TPU3MBI, O YeM CKJOHHBI 3a6bIBaTh
Jlaike COBDEMEHHBIE YYeHEHIe,
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Haunem co cmoxnnl. BocnmosnbdyeMcs euie pas TeM ke Jy-
yoM cBera. I[Ipekie Bcero Mbl MOXKeM MOJISIPH30BaTh erol,
§1 meJialo 3TO TOJBKO AJIs TOro, 4ToGbI HAll ONBIT Gbla emule 60-
Jiee HarJasAHBIM. BoT nossipusosanublil Jyu cBera. [ToBopaunBas
TaK Ha3bIBAEMBII aHaJH3aTOp, 1 MOTY cAelaTh TaK, UTO
9KpaH, Ha KOTOPhIHl Temepb NajaeT NOJAPH30BAaHHBIA Jyy, 6y-
leT TNONepeMeHHO TO CBETJLIM, TO TEMHBIM, XOTA Ha IYTH
5TOr0 Jyya CBeTa He HAaXOAUTCS HUKAKUX HENpO3pPauHbIX Tell.
Tenepp chesaeM 3KpaH COBEPINEHHO TEMHBIM M IIOCTABHM Ha
NyTH NOJIAPY30BAHHOIO Jiyda KYCOK IIPOCTOr'O CTEKJa, UYTOOHI
yOeIuThCsl, UTO CBET He MOXKET NPOHUKATh uepe3 mHero. Mrax,
9KpaH OCTAaeTCs TEMHBIM — CTEKJO OJarofaps CBOeMy CTpoe-
HUIO He NponyckaeT cBeTa. Temepb sl yAa/li0 €TEKJIO M BCTABJIO
Ha €ro MecTO KYCOK CJI0Jbl, KOTOPYIO MBI C BaMH pasfesH
Ha OTAesbHble JuCTKH. OKasplBaeTcs, CJIOJA NMPONMYCKaeT CBET
K akpaHny. Ilo mepe Toro xak r. Tunjanp noBOpauuBaeT CJIOLY
B pyXe, HA SKpaHe MOABJAIOTCS W HCUE3aIOT Pa3jMUHble IIBeTa:
KpacHbifl, nypnypublii u sesenwifl. Kaprusa sameuaresnbHO Kpa-
cuBa. OHa moJsyuaeTcsl He OTTOrO, 4TO CJIOJA NMpo3payHee CTeK-
Ja, a BCJIEACTBHME TOI'0, UTO YaCTHUIBl B CJIONE PAaCIOJIOXKEHD
0cO6GEIM 06pa3oM, 3aBUCAILHM OT CHJBI CUeNJeHHs.

< 14 C TOYKM 3DeHHS BOJHOBON TEODHH CBETa RNOAADH3alUUA CBETO-
BOTO JyYa 3aKJaIoyaeTcs B CAeYIOIleM: B HENMOJASIDH3OBaHHOM
Jyde cBeTa KomebaHus 3¢bUPHBIX uwacTHl, o6pasywolyde CBETOBYIO BOJ-
Hy, NPOHUCXOAAT IONEepeK Jayua IO BCEBO3MOXNHBLIM MEHSION[HMCA Ha-
IpaBJeHAsAM; [NpA TNOJAPH3ANMM KOJeGaHHS IPOMCXOAAT JIHIb B OX-
HOH IITOCKOCTH, TMPOXOASINEH wepe3 Jy4 CBeTa. B 3/eKTPOMArHUTHOMN-
Teopun csera MakcBenna —Cepla, cormacHo KOTOPOH cBeT 0OGYCAOBIEH
KOMeOaHUAMH SMEeKTPUUYECKHX M MACHWTHBIX HaUpsDKeHHE B 3dupe,
NPHHAMAIOTCS  OOGLIYHO JBe B3aHMHO  INepHeHAHKYJSpHbE IJIOCKOCTH,
NpOXOAsAIiHe 4Yepe3 Jyd OIHA JJA 9JEKTPHYECKOro, Apyras JMJs Mar-
HATHOrO HanpsikeHns. HekoTopeie BellecTBa, B 4YacTHOCTH KpHCTa-
abl, OGIaZaloOT CBOMCTEBOM TOJ:PH30BATh CBET B OMNPeNENeHHBLIX IVIO-
CKOCTAX, WX HaA3bLBAIOT MOJSIpPHU3aTOLaMy Brnepswe mnoaspHsa-
nuo Habaogaa dpasm bBaprtoaunyc B 1670 r. B KpHCTajle HCIAHACKOTO
mnara. Oto gBAeHHe H3yudavioch IwofirencoM (1690 r.), HO OTYETIHBO
6BI0 BLISICHEHO C  3KCIEePHMEHTANbHON CTOPOHH JHIIL Mamocom
(1802—1808 rr.) m 3arem TeopetnueckH Ppemesem m Aparo (1819-—
1821 rr.). AHaau3aTop—3TO TOT Xe IOJSIPH3ATODP, HO CAYKaUHi
Aass oOHapyXKeHHdA M HM3Y4YeHHS MOJIPH30BAHHBIX Jyuell. AHaaH3aTOD
NPOTNYCKAeT MOJNSIPU30BAHHBIA JyY JHWDb Yepe3 OTpejeNeHHble MI0CKO-
crH ceueHust. I109TOMy, NMOBODAYMBAS AHANM3aTOD, MOMKHO TacHTb IO-
JAPDH30BANHBI JMyd M CHOBAa ero MNpomycxkaTh. B HacTosiuiee Bpemsi B
CBS3U ¢ O6HapyKeHHeM JBOWCTBEHHON NMPUPOALI cBeTa (BOJHA—YACTHIA)
NOHsATHE MNOAAPUBMINM CBETA YCJIOKHHIOCH @ /0 CHX IIOP He MMCCT
o0ULCIPH3HAHHOI0 HCTOMKOBAHHUS, -
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[MocMoTpuTe Tenmepb, Kak AefCTBYeT HA CBET HM3BECTKOBBIM
IUMaT -— MUHEpaJs, pa30uBaeMblii Ha PoMOO3IpbI. ¥ AaJsI0 CJIO-
Ly M BCTaBJISIIO HAa NMyTH cBeTa (B A) KyCOK H3BECTKOBOTO ILNa-
ta. [TocMoTpHTe, Kak 3TOT MHHepas [OBOPayuBaeT CBET H BHI-
3bIBAa€T Ha dKpaHe MOABJIEHHE LBETHHIX KOJIEI[ H YePHOro Kpe-
cra (puc. 20). O6paTuTe BHMMaHHe Ha 3TH nBera. He npasna
JI4, OHH BeJIHKOJenHbl® $I HacjaxAarCch MMH TaK e, Kak H
Bol. Kak MHBHO 3TO SIBJIeHHE pacKphIBaeT INepej HaMH BHYT-
peHHee pAacCMoOJIOKEHHe 4YaCTHI, H3BECTKOBOIO INMNara, — pacro-
JIOXKECHHe, 3aBHCAllee OT CHJbl CIeneHHs!

Puc. 20.

Tenepsp st mokaxy BaM ellie ONMH ONBIT. BOT KYCOK CTeKJa,
KOTOPHIYl MNpexkae He IpPONyCKaJd [OJIAPH30BAHHOIO CBeTa.
CMoTpHTe, YTO C HUM CJeJlaeTcs, eCJU Mbl claBuM ero. Ilepea
HaMH — MoJisIpH30BanHbld Jyu. IIperkie Bcero si MoKaxy BaM,
Y4TO CTeK/J0 B OGBHIKHOBEHHOM CBOEM COCTOSIHHM, HE IpOINycCKa-
eT ero. Bel BHIWTe, UTO 9KpaH OCTAaeTCH - TEMHBIM, KOrga $
BCTaBJAIO 9TOT KYCOK CTeKJa Ha IyTH HaLlero Jyua
cBera. Tenepb r. THHRANb CHABHUT 3TOT KYCOK CTEKJa MEXKAY
TpeMsl MaJleHbKHMH OCTPHSIMH, M3 KOTOPHIX ONHO MNPHUXOLHUTCS
HPOTHB JABYX IPYTHX, IJs TOro, 4TOORI HPOM3BECTH HATIXKe-
HUe B 3THX YacTsX CTEKJAa, H Bbl YBUIHUTE 3aMeuaTesbHBIN -
ekt aroro. Cmorpure! Ha 3kpaHe NOCTENEHHO MHOSIBJSAIOTCA
IBa Genbix nsatHa. OHM [COKAa3bIBAIOT Te MeCTa, I'le Npou3Bene-
HO HaTsKeHHe: B 3THX MeCTax CIeN/eHHe [AeHCTByeT HHaue,
HEJKeJH. B OCTaJbHBIX YacTSX CTEKJa, H NMOTOMY CBeT MOJydYaeT
BO3MOXKHOCTb NPOHTH uyepe3 Hux. He mpaBna s, 3TOT OmbIT 3a-
Meuarened? CBET NPOXOAHT uepe3 HEKOTOpble YacTH CTEKJa,
TOrJla Kak ApPYrHe YacTH TOrO K€ CTeKJa He NMPOMycKaloT cBe-
Ta,— M BCE 3TO NOTOMY, UTO B HEKOTOpPHIX MeCTaX ocJ/abuiu
CUJy CUENJCHHS MeXAY uacTHHamu crekna. [IpousseneM Jm
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MBI 3TO H3MEHEHHE CUEIJIEHHS MOCPeNCTBOM MEXaHHYEeCKOro Ha-
TSXKEHHs] WJIH MHBIM CIOCOGOM, Pe3ysbTaT HOJydYaeTcs OIMH H
TOT Ke. §l MOKaxXy BaM Ha HOBOM ONBITE, 4TO €CJH Mbl Ha-
rpeeM OIHY YacCTb CTeKJa, TO BHYTpeHHee CTpPOeHHE ee H3Me-
HUTCSl, H B pe3yJbTaTe IPOU30#JeT HelicTBue, MOZOGHOE TOMY,
Kakoe Mbl cefiuac BuAesau. BoT Kycok mIpocToro cTekJa; €c/u
sl BCTAaBJIO €ro Ha NyTH NOJSIPH30BAaHHOIO Jiyua, TO OH He
npousseer cBeToBoro sddexra, H 9KpaH OCTaHETCS COBEpIIEH-
Ho TemHbIM. [lajee s Harpelo CTexJo Ha Jamie, a Bbl CaMH
3HaeTe, YTO KOIJa ropsiyyio BOAY JBbIOT Ha CTeKJO, TO B HeM
NPOHCXOIUT BHYTpEHHee HATSKEHHe, HHOI'ZA AOCTaTOYHOE JJid
TOTO, YTOOBI OHO JIOMHYJO. (DTO OTYACTH IIOXOXKE Ha TO, YTO
MBI BHJEJH B CJIyyae pPYHNepPTOBCKHX Kamesb). §I moMeraio Te-
Nepb HarpeToe CTeKJO Ha IyTH [OJAPM30BAHHOTO Jyya, H BHI
BUHTE, YTO CBET BEJHKOJIE[IHO MPOXOIHT uYepe3 HarpeThe ero
yacTH, BCJEACTBHE Yero Ha 35KpaHe MOSBJAIOTCA CBeT/ble H
TeMHble JIHHWH, TOYHO TaK e, KaK B HEKOTOPLIX KpHCTaJjax.
Bce 3TO mNpOHCXOAMT BCJEACTBHE IIPOU3BEJEHHOr0 TEIJIOTOIl
H3MeHeHHs BO BHYTPEHHEM CTPOEHMH CTEKJa; 3TH CBeTJble H
TEeMHEle YacTH Ha 3KpaHe CJyXam J0KasareJbCTBOM IPHCYT-
CTBHSI CHJI, AefiCTBYIOIMX BHYTPH TeJNa W NPOM3BOAALIMX HATSI-
JKeHHe B TBepHOil Macce €ro mo pas/HYHLIM HaNpaBJeHHAM !

Jerxuyus 111

Cuengnenne. XuMHYECKOE CPOACTBO 2

BepHeMcsl Ha HECKOJIbKO MHHYT K OJHOMY M3 OIBITOB, IIpO-
U3BeJ€HHBIX Buepa. Bbl MOMHMTe, 4TO MBI CMELIAjH KBaclOBBIi
NOPOLIOK ¢ TeIJION BOMOM: BOT OJHA M3 YNOTPeOJeHHBIX MPH

1 B HacTosiiee BpeMs MOIIHBIM CPEJACTBOM aHAJH3a BHYTDEHHErO
CTPOEHHS] BeNIeCTB SMBAAIOTCS OTKpHTHe B 1895 r. PeHTreHoM CHIbLHO
uponukawouue Jyud. bBaaromaps  ucciemosammam  Jlays (1912 r.),
Bbparros (1913 r.) m JApyrux yRamroch MNOPH MOMOIIH DEHTFEHOBCKUX
aydet OGaectsiiuM o0pa3oM BBISICHUTb BHYTPEHHIOW CTPYKTYDPY KDH-
CTanoB. PeHTreHOBCKMH aHAAM3 MNOJYYHJA CHJBHOE DPaclpocTpaHeHue
B MeJHMLUHHE, B MeTaLIYDrMH H MeTaln006paGaThiBAIOIIEH MPOMBbILI-
JEHHOCTH M IIp.

2 C TOYKM 3peHHsi COBPeMEeHHOH (H3HKH, CHJIH  CLEMJEHHs, KOTO-
prie 00yCNOBIMBAIOT KHAKOE M TBEDAOE COCTOSIHHE BELIECTB M TaK Haa.
XUMHYeCKOe CPOJACTBO, fIBJAIOTCA TJIaBHEIM 06Da30OM  3JIEKTPHYECKHUMH
cuiamu. ATOMLI MPEACTABASIOT COGOH CHCTEMBI, COCTOSILHE M3 YACTHL:
TaK Ha3. MPOTOHOB, OTPHUATENbLHBIX M MOJOXKHTEIbHLIX 3JEKTPOHOB,
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sToM yamek. C Tex mop oHa ocrajiach HETPOHYTOM, HO Bbl BH-
AuTte, 4TO B Hed HET GOJbLIE NOPOLIKA, 3aTO €CTb MHOXKECTBO
npexpacHbIX KpHCTanoB. BoT KycKH KOKca, KOTOpble si MOJIO-
M B APYLYIO YalIKy: OHM IOKPHITHI MHOMKECTBOM MeEJIKUX
KPHCTa/NOB. DTy 4YalKy S OCTaBHJ HETPOHYTOH, He BBUIHJ H3
Hee BOAY, MOTOMY YTO. XOUYy INOKas3aTh eIne Apyroe AeldcTBue
yacTHI| KBAaCUOB, KPOMe HX COEJMHEHHS B KpacTasIbl. YacTHibl
9TH OTTOJIKHYJH OT cefsl IPsi3b K OTJOXKHJH ee CKOJIO BHELIHHX
KpaeB KpHCTAJIOB, JeXKallUX BHH3Y: OHH, TaK CKasaTh, BblIa-
BUJIA I'Ps3b BCJCACTBHE CHJBHOTO INPUTAXKEHHA, KOTOpoe ya-
CTHUEI KBaCIlOB MMEIOT JPYr K APYIY.

[Tepeiinem Temepp K apyromy ombliTy. Mul yike 3HaeM -Koe-
YTO O TOM, KaK YaCTHIsl TBEPAbIX TeJ HPUTATHBAIOT IpPYT
Jpyra, Mbl 3HaeM, 4YTO 3TO INPHTAXKEHHe 3acCTaBjseT H3BECT-
KOBBIJ LINAT, KBaclpl H ApPyrHe Teja IPUHHMATh NpPaBHJbHbIE
Kpucrasnyeckue (opMmel. Tenepr Maso-nmoMasny NO3HAKOMEMCH
C UMEICHIMMHCH y Hac CPeACTBaMH JJs HEKOTOPOro M3MeHeHHA
CHJIBI 3TOTO CIEMJIEHHS; Mbl MOKeM YBeJHYUTb, YMEHBIIHTb MJH
Jaxe, KaK MOXKeT KasaTbCfl Ha NepBLIH B3IJIAJ, COBEpLIEHHO
YHHUUYTOXKHUTE ee. §1 Gepy mese3Hbll npyr InJjuHO# B nBa ¢dyTta
H OKOJIO 4YeTBepTH nioiiMa B monepeuynuke. OH ceffuac oyeHb
Kpenok 6Jarojapsi CIemjieHHi0 Mexny coboit ero uacruu: Ho
ecnd r. AHIEpPCOH Harpeer YacThb €ro JOKPacHa, TO Mbl YBH-
UM, YTO OH CTaHeT MArOK, TaK Xe KaK pasMaryaetcs Harpe-
THIfl cypryu: yeM GoyJiblle HarpeBaTb IPYT, TeM OH CTaHET Mfr-
ye. Ho uto osmauaer sra Mmsirkocts? OHa O3HauaeT, 4TO NpH-
TSDKEHHe MeXNY 4YacTHLIaMH HAacTOJbKO ocsabjeHo, 4TO OHO
He B COCTOSIHMH GoJiee COIPOTHBJIATbCA CHJE, KOTOPOH Mbi
neiictByeM Ha npyr. [-E AHJNepcoH mepemal MHe KeJse3HbIi
LPYT, OJHH KOHel KOTOPOro HarpeT N0 KPAacHOTO KaJIeHHs, BB
BHAMTE, KAK JIETKO § MOTYy KPyTUTb 3TOT KOHel IUMNLAaMH, H

06/1a1a0HUX TO0JOXHUTEIbHBIME H OTPHULATeJbHBIMH 3apsaxamMu. Kpowe
TOr0 HLIHE MPEeANOJaraloT, YToO B COCTaB aTOMHBIX filep BXOJAT TaKxKe
HEHTpa/JbHble YaCTHUB — HEHTPOHBL. W PAJ HADPYTHUX.

Xuaxoe M TBEpAOE COCTOSHHE TE&JA M XHUMHYeckoe COeRMHeHHe
BeleCTB 3aBHCHT, B KOHEYHOM cuyeTe, OT P3aUMOZEHCTBMS 3JEKTDH-
YecKMX 3aP£JAO0B, XOTH CHJIA BCEMADHOIO TATOTEHHS 34eChb TaKXKe Urpa-
€T pOJb,

DiexTpUUeckass NPHPOLA CHJI XWMHYECKOTO CPOJCTBA MpeanoJara-
Jach emie coBpemMeHHukamMu d3pases, B vactHoctH [J3BH M Bepuenu-
ycom. Cam Qapazgeil oTMeyaeT «3amMeuyaTelbHYIO TeOPHIO, NPEAJIONKCH-
Hylo c3pom Tembpn [IsBn u Bepuemuycom, cornaacno KOTOPOH OOGKY-
HOE XHMMHYECKOe CDOJCTBO SIBJSAETCA CJACLCTBHEM 3JEKTPHYECKOro IpH-
TAXKEHHA MEXJy YacTHIaMH BelecTsas.
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MHE He CTOHT HHMKaKOro Tpyja COI'HYThb €ro, TOTJa Kak cle-
JaThb 3TO € XOJIOLHOH 4YacTbi0 NpyTa HEBO3MOXKHO. Bel Bce
3HaeTe, YTO Ky3Hel| GepeT KyCCK JKeje3a M HAaKaJMBaeT ero
IV TOro, YTOoObl CHEJaTh MSTKUM M MMeTb BO3MOXKHOCTb Jer-
KO o6pabaTblBaTb €ro [Jis CBOHMX ILeJieil: OH TaKxKe CTapaercs
YMEHbIIUTDh CUeNJeHHe MeXJIY YaCTHIAMH, XOTS H He .3HaKOM
B TOYHOCTH C 3aKOHAMH 3TOU CHJIBL

Tenepb paccmoTpuMm japyroe smneHue. §S1 Gepy KYCOK Jibaa.
Kak ecrecTBOHCHBITATENH, Mbl yHOTPe6JsieM CJIOBO «BOXa» Aa-
e TOIJa, KOra OHa HAXOJQUTCS B ra3oo6pa3HOM HJIH TBEPLOM
cocrosinuy. IlouemMy Boma HaxXOAUTCA B TBEPAOM COCTOSIHHH?
2T0 0O0YyCJOBJIEHO CHJBHBHIM INPUTSXKEHHEM MEeKIY YaCTHLAMH,
JIOCTATOYHBIM JJi TOro, 4Tolbl yIep:KaTh HX Ha MecTe, He-
CMOTps. Ha JelicTBHe cual Ha JeA. Ho utro mpousoiizer, ecsu
Jiefl Harpetb? B 3TOM ciyuae MBI YMeHBLIaeM CHJY NpPHTSXKe-
HHSl MeXJIY 4YacTHHAMH HACTOJIBKO, 4TO TBepaoe Teslo Oymer
COBepLIeHHO paspyuieHo. Bo3bMeM kenesdrblfl mwap B 1Ba AIOi-
Ma B nonepeyHHKe, HaKaJIeHHLI NOKDACHA; OH MOXKET CJIYXKHUTb
yIOGHBIM HMCTOYHHKOM TeIJIOTBl. DTOT Wap A KJaAy Ha cepe-
JHUHY JbJa, ¥ Bbl BHAHTE, 4TO JeJ TaeT TaM, I'lie KeJae30 NpH-
KacaeTcsi K HeMy. Bbl 3aMeuaere, 4YTO 3KeJe30 OmycKaercs B
Jef. A mo Mepe TOro Kak yacTh TBepHOH BOLBI CTaHOBHTCSH
XKUAKOH, TemjoTa mapa OblcTpo Tepsiercsl. YacTh Boaml obpa-
ulaeTcs B [ap, MHAauye IOBOPsA, NPUTAKEHHE MeXIYy YaGFHLAMH
ee HACTOJIbKO YMeHBILAeTcs, YTO OHM He MOTYT YL ep:KHBAThCH
Jlaxke B XKHUIKOM COCTOSIHMH M NMOLHUMAIOTCH B BHAe mapa. On-
HAaKO pacCHJIaBUTh BeChb Jiel TelJOTOH 3TOro HakKaJieHHOTO Lia-
pa HEeBO3MOXKHO, TaK KaK OH OYeHb CKOPO OKa3blBaeTC COBCEM
XO0JIOJHBIM.

Mb&l nonyyunu BOLY, YMEHBLIMB NPUTSXKEHHe, CYIeCTBOBAB-
flee MeXAY YacTHIaMu Jbaa. Huaxke H3BecTHOH TeMIeparyphl
IPUTSKEHHe MeXKAy 4YacTHLAaMM BOJbl TaK YBeJHYMBaeTcs, 4TO
OHa NEePEeXOIHUT B COCTOSIHME JIbJA, MEXAY TeM Kak BbllNe Hu3-
RBEeCTHOH TeMIlepaTyphl NPUTAKEHHE STO HACTOJILKO yMEHbIIAeT-
csl, 4to Boja ofpamaercs B map. COBepUIEHHO TO XKe caMoe
IPOMCXOJAHT C TJATHHOR M IOUTH CO BCEMH APYI'HMH TeJlaMH
NPUPOABI: NPH TMOBBLIIEHHH TEMMeEPAaTyphl N0 H3BECTHOTO mpeje-
Jla TeJO CTAHOBUTCS JKUIKHM, a NPH JajbHeHIleM NOBBILIEHHH
oHO ofpaiiaercss B ra3. PasBe He KaXeTcsl HaM 3aMeuaTeJsbHBIM,
yTo BOJA MopeH, peKk M T. A. B CEBEPHBIX CTPaHax INpeAcTaB-
asieT co6oit TBepAbll JeJ H JeAfHble TOpbl, TOrAa Kak y Hac,
B 6oJiee TEIJIOM KJuUMaTe, CHJa CLEIVIEHHSl YacTHL, BOABI Ha-
CTOJIbKO YMEHbIIEHa, YTO BOAA OOLIY4HO HAXOAHUTCA B IKHAKOM
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cocroauun. Mrak, 115 yMeHbIIEHHS] CHENNCHUS MEKAY YacTHUa-
MH JIbJa MBI [JOJIb3yeMcs ellle OGHOU CHJION, 8 HMEHHO TemJIoTo#H 1.
Xoresocy 6bl, 4TOGLl BBl NMOHAMM, YTO CHJA TEIJIOTH AeHCTBYET
BO BCeX CJydasix, KOTJa BOAa IE€PeXOJUT H3 TBEPAOrO COCTOS-
HuA B Kujakoe. Kakum 6bl 06pasoM HH pacTaljuBaTh Jel,
o6ofiTUCh NPU 3TOM 0e3 TEMJIOTHl HEBO3MOKHO, XOTSl Mbl HMeeM
CpellCTBa NpeBpavlaTh Jief B KHJKOe COCTOsIHHE, He yIoTpes-
JisiT TIPH 3TOM TeINIOTY HeHOoCpeACTBeHHO. ljag npume-
pa s BO3bMY OJOBAHHYIO (QOJBLY H CJIOXKY ee B Bume Guoia.
9l ynorpe6asio MeTajnnyeckoe 6Ji0ON0, MOTOMY 4TO HaM HYX-
(HO, uTOOBI TeIOTa, KOTopasd OyneT AeHCTBOBaTb NIPU OIBITE,
JIETKO NMPOXOAM/IA yepe3 Hero. $I.Haibl0 HEMHOTO BOABI Ha CTOJ
H TOGTAaBMIO B Hee OJIOBsHHOe 6/og0. Temepp, eciH s MOJNOXKY
B Hero HEMHOro JibJa H 3aTeM 3aX0Yy IPEBPATHTh 5TOT Jie
B KHIKOE COCTOSIHHE OIHHM H3 Das3jMuHbIX CIoco60B, KOTO-
pble MBI HMeéeM IJi1 3TOro, TO Jiell Bce-Takd OTKyAa-HHUGYIb
JloJKkeH OyleT B3fTh KOJNHYECTBO TEIUIOTHl, HeoOXoxuMmoe AJA
9TOr0 NpeBpallleHusi; B JAaHHOM CJydae OH BO3bMeT ee 3 60-
Ja, B KOTOPOM JIEXHT, U3 BOJbI, Haxopsuedca mnon OJIIOLOM,
H OT JPYTHX OKDYKaiOL(UX €ro IpeaMeTOB. )

Hemuoro cous, npu6aBieHHOH KO JBRY, CIOCOGCTBYET ero
rasgHmo 2. OueHb CKOPO Mbl YBHAHM, YTO CMeCh CTAaHET XKHUIKOH,
H BBl 3aMeTUTe TOTJa, YTO BOJA, HAXOAAIlascs moj GJIoxoM,
COBepIIEHHO 3aMmep3sa, NMOTOMY 4TO BbIHyXKJeHa Obljla OTAAThb
Jibly, nepellefleMy B XKHAKOe COCTOSIHHE, Ty TEIUIOTY, KOTO-
past et camoif Gella Heo6XomHMa, YTOGBl OCTABATHCS IKUAKOM.
[TomHuiO, ofHaxIbl, KOrAa s GbLI ellle MaJbUUKOM, NIpPH MHE B
OIHOM JepeBeHCKOM TpakTupe Obln nokasan ¢okyc. [emno 3a-
KJII0YaJoCch B TOM, YTOOBI PacTOMHTb y OUHA JeJ B COCYyAe TaK,
yTOGBl COCYJ NpPHMEpP3 NPH 3TOM K CTOJY. DTOT BOmpoc Obli
pelleH TaK: B OJIOBSIHHYIO YaUIKy MOJIOXHJIM TOJYEHOro JbAa
H npuOaBHIM K HEMY HEMHOTO coJii. MHe HHuero He CKasajM
HacueT NpHGaBJEHHOA KO JbAYy COJIH, a YalIKy MOCTaBHJIH

1 Tenjora MNpeACTaBaseT cOoOCH, TWABHBIM 00pasoM, XaoTHuecKoe
IBHMCEHME MoJeKya Hu aromon. YUeM epime Ttemnepatypa, Tem GoJblue
CpeAHSAA CKOPOCTb JBHXKEHHS MOJIeKYJ H aToMoB. IIpH HarpesaHHH, KO-
ria CKODPOCTb IEepeXOAHT H3BECTHble NpPeJeNbl, NMPOUCXOILHT CHMNKE-
HHe, a 3aTeM TapooGpa3oBaHWe H, HaKOHeEl, pasnoxeHwe (IHCcOLMA-
IHF) Cavoro BElIecTBa, €CAH OHO XHMHUYECKH CJIOKHOe.

2 Cosib TMOHHXAEET TEMIIEPATYpPy COAAHOrO DAacTBOpa M TeMmIepary-
py ero szavep3zanus, [loatomy uaej, umewmnii temneparypy 02, rtaer
npi TPUGaBIEHIM COJMH, HO TONYYEHHAs] MOJVIKHIKAT CMech HMeeT
Temnepatypy Hmxke 0°, Tak 4To yHeTad BOJA, CONPHKACAWLIAACT CO
CMECblO, 3aMep3acT,
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65113 OrHsi, JJIs TOTO YTOGBI CHEJNATH OmBIT GoJiee MOpasHTelDb-
HbIM. M BOT, KOraa coJib M Jiel nepeMellaInch, JeJ, cTaj TasTh,
4 B pesysbTaTe OueHb CKOPO YallKa [pHMep3sa K CToJy, CO-
BCEM TaK, KaK 3T0 ceffyac NIpoH30iiieT B HaumeM onsite. Bce aTo
0JIy4aercsi OTTOrO, YTO COJIb HMeeT CNOCOOHOCTb YMeHbIIAThb
CHJIy CLenseHdss MeXJAy dYacTHUaMu JbAa. Bel BuauTe, 4TO
60RO NPHMEP3JIO Yy HAac K JOCKe: A Jaxke MOTY IpPHIOAHATb
IOCKY, B3fIBUIUCH 33 GJIOHO.

DTOT ONBIT CBUAETEJLCTBYET O TOM, UTO BCSKHH pas, Kor-
Ja TBEpAOe TeJO TepseT H3BECTHYIO YacTb TOH CHJBI CliemJe-
Husl, 61arofapss KOTopoil
OHO HAaXOIWTCA B TBep-
IOM COCTOSIHHH, IIOTJIO-
maercs HeKoTopas Te-
IIoTa: Hao6OpOT, KOTJa
JKHAKOE TeJo npeBpa-
lIaeTcs B TBepAoe, Ha-
npuMep BoJa B Jiel, CO-
OTBETCTBYIOLllee KOJnYe-
CTBO TENJOTH OCBOGOXK-

Puc. 21. naercs. Crenytomuit

onulT yO6eAHT Bac B 3TOM.

Bor kon6a A (puc. 21), HanosnHenHas Bo3pyxoM. Tpy6Ka, omun
KOHell, KOTOpOli COoeJHHEH C 3TOX KOJGOi, MOrpy:xeHa APYruM
KOHIOM B OKpALIeHHYIO XXHAKOCTb, HaJHTYI0 B cocyn B. Ecip-
fl TI0JIOXY MO0 PYKy Ha KoJ6y A u TakuM o6pasoM Harpeio ée,
TO OKpalleHHas XHIKOCTb, CTOALIAs Tenepp B Tpybke y C, no-
IoBUHETCH Biepel K cocyny B. TmaTeabHble HCClefOBaHHSA
CBONCTB PAa3JIMYHBIX TeJ HaJd HaM BO3MOXKHOCTb HPUrOTOBHTh
pacTBOp cosi¥!, KOTOpbIi NPH COTPSCEHHH HJH IPHBEJEHHH B
JBUXellne HeMeJJieHHO NepexXOJUT B TBepHoe cocTosHue. Kak
1 TOJIbKO-4TO OOBACHAN (K60 TO, YTO' CIPAaBEIJHBO OTHOCHTEJIb-
HO BOJBI, CIpaBeJJIMBO H OTHOCHTEJbHO BCAKOH APYrod XKum-
KOCTH), IPH 3aMep3aHyH PACTBOPA AOJIKHA BHIJEJHTHCS TEILIO-
Ta, YTO MOXHO Hal/MIOJAaThL Ha ONbITe, BBUIMBAs PaCTBOpP- H2
KoJ6y A. PactBOp TBepleeT,  Mbl BHAMM, KaK IBETHAas XKM-
KOCTb BBLITECHSIeTCSl U3 TPYOKH H BBIXOIMT I1y3bIDBKaMH B COCYJ
B. 2T0T ommlT yKas3blBaeT Ha 3aMeuaTesbHBI 3aKOH IPUPOIHI,
yTBepXKAAIOIUH, YTO NPU YMEHbIUEHHH IPHTAXKEHHS CLeNJIeHHus

1 HachieHHOMY MM MOUTH HACBHIEHHOMY DacTBODY YKCYCHO-MC-
JIOTO Hartpa, NPH TOUKE KHNEHHA, AAIQT HOPOCTHITH M OCTABJIAIOT B, [0-
koe jpo oneira (K),
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TEMJIOTA MOTJIOIIAETCS, MeXAY TeM KaK IIPH YBEJHYEHHH 3TOrO
NPUTSKEHHUsS TeMJoTa Bbliessercs !,

Taxum o6pa3oM, Bbl y3HaJd elle OJHH BaXKHBIH 3aKOH, Kpo-
Me IPOCTOH HCTHHBI, YTO YaCTHIBI NPHUTATHBAIOT APYr Apyra.
He nywmaiiTe, uTO Tesa B XKHMIKOM COCTOSIHHM BOBCE HE HMEIOT
NPUTSKEHUA cuellleHus 2. Bor xunkasa pryTe: ecau a1 Gyny
nepequBaTh e€e M3 OLHOIO COCyJa B ADPYrod, TO Bbl yBHAWTE,
YTO OHa N6pasyeT HeNpepbIBHYIO CTPYIO, HAYILYIO OT GYTHLIKU
0 CTaKaHa, B KOTOPBHI f HaJHMBal0O ee; 5TO IIOKa3bIBAaeT, UTO
MeX/y YacTHIAMH KHUIKOH pPTYTH KOCTATOYHO NPHUTSXKEHHS
IJIst Toro, 4roObl CIepKHBAaTh MX BMecCTe, Ha BCEM IYyTH Ilepe-
X0Ja HX yepe3 BO3AYX OT cCOCyla AO CTakaHa3,

Eciu g ocropoxHo 6yAy BBIIMBATH M3 KPYKKH BOAY, TO s
MOry 3aCTaBUTb ee Teub HelpepbiBHOH cTpyeil. Temepr 51 Ha-
NbI0 HEMHOTO BOJbl Ha MaJjieHBKYIO CTEKJSHHYIO IJIaCTHHKY,
3aTeM II0JIOXKY Ha Hee ADYroe TaKoe Xe CTeKJLIIKO TaK, 4YTo-
Gl MexkKAy HHMHM Haxonunack Bojaa. Cmorpure! Bepxmss mua-
CTHHKA MOXET JBHIaThCfl COBEPIIEHHO cBOGOAHO MO HHXKHefl,
CKOJIb3UTh 110 HEH [0 pasiMUHBIM HANpaBJEHHAM; HO ecaH 4
NpAMO HPUIONHHMY BEPXHIO IJIACTHHKY, TO 6sarofaps CHJb-
HOMY CLENJIEHHIO HHXKHAA IJJACTHHKA YAEPMHTCS B COeJHHe-
HHH C HEI0 M TakxkKe INpUNofHuMeTcd. Bel BuauTe, Kak oOHa
II0AHHMaeTCcd BMecTe C BepxHeH nsacTHHKOH. Bce 310 mpomc-
XOJHUT BCJEICTBHE CHUJIBHOIO MNPUTAKEHHS MexIy YacTHIaMH
Boxul 4. [lokaxy ewie oguH OmBIT. Bepy HEMHOro Mmlja H BO-
Abl (s mpubaB/IAI0 MBLIO K BOZE He NMOTOMY, YTOGHI OHO yBeJd-
YHJI0 NPUTSKEHHE MeXAy €€ YacTHIaMH, a MOTOMY, YTO OHO

1 Muaye rosopsl, AT CXKIKEHHS ®e0GXOAMMO. YBENHYHTh TeIJIo-
BOe JBHXKEHHE YacTHI[ BellecTBa, A HOJyUeHHS TBepAOro TejJa—
YMEHDIIHTD,

2 CuJlel CHeNJAeHHs, JeHCTBYIOIME MeXJYy YacTHUAMH MXHIKOCTH,
06pa3yloT Ha NOBEPXHOCTH TOHKYIO, MOJEKYJIADHBIX Da3MepoB, IeH-
Ky, TaKk Has. IIeHKY II0BePXHOCTHOTO HAaTSKeHHd. DTa ynpyras, noxo6-
HO DesuHe, NJEHKA OKas3biBaeT Ha JKHIKOCTb SHAUHTEJIbHOE JaBlleHHe.
Hanuune TakoR IJIEHKH MOXHO OGHapyXHTb, OCTOPOXHO KJaisd Ha
MMOBEPXHOCTb JKHMAKOCTH HIOJKY: HIOJKA JePAUTCA Ha IOBEPXHOCTH
H He TOHeT.

3 Ha camoM Jele CTPYSl BBITEKAIOUICH XMIKOCTH SBASETCH CILIOMI-
HOMl JMIIb y C€aMoro OTBepcTHfA, B MAaiabHeHIlleM OHA pacnafaeTcs Ha
OTAeAbHbEIE GOJbllIMe H MaJjble, H3MEHAIOUIHe CBOI0 (OpPMY KailaH, KO-
TOpble MOMHO OGHaPYXKUTb, HalpUMep, MOMEHTAILHLIM (QoTOrpadupo-
BAHHEM CTPYH.

4 3gecb U B ADYTHX OIHITAX HIP@eT POMb [OBEPXHOCTHOE MATs~
MeHue (CM. NpEM. 2).
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HMeCT CNOCOGHOCTb JLeNlaTh 3TO NMPHTSIKEHHE GoJjlee HenpepeIB-
HbIM) H BBIAYIO MbLIbHBIH My3elpb. KCTaTH, MO3BOJBTE AaTh BaM
COBET: NpH OMNbITaX C MBIILHLIMA INy3bIPIMH GyJbTe OCTOPOK-
1bl, 4TOGKl BCE BOKPYI HE 0Ka3a/loch MbLIBHBIM. YTOOLI MMeTb
BO3MOXHOCTb AYTb U B TO K€ BPEMs I'OBOPHTb C BaMH, i BO3b-
My 600 ¢ HeGOJbIIHM KOJHYECTBOM MBIILHOH BOJBI, HaMbi-
Jio Kpaifi TpyGKM M BhIAYIO nysblpb Ha camoM GOmoge. Hy, Bor
Haw mny3wlpb. [IoseMy OH coxpaHsieT mapoo6pasubiii BuA? Ko-
HEYHO, IOTOMY, YTO MeXJAY YacCTHILAMH BOJbI, M3 KOTOPOH OH
COCTOMT, NpPUTAXKEHHE CTONb CHJbHO, YTO OHO MOXKET MNPUAATh
5TOMY MBIJIBHOMY IY3bIPIO
HEKOTOpEle CBOICTBAa pe3u-
HoBOro mapa. Bml BHAHTe,
YTO €CJH § BABUHY B Iy-
3bIpb  KOHEIl  CTEKJSHHOM
. TpyOGKH, TO OKaabiBaercd,
Puc. 22. Puc, g3, YT Myskpb 06.nafaer cro-
COGHOCTLIO TaK CHJLHO CO-
KPaTUTbCA, YTO M3 HEro wuepes TpPYOKY BbITECHSETCS AOCTa-
TOYHO BO3JyXa AJd TOro, uTOoObl 3aAyTh CBeyy

Ceeua 3ajyTa, a my3bIpb HCYE3aeT, CTAHOBSICH BCE MEHbILE
u MeHblle (pHC. 22).

S1 6ol Mor cpeaarh ABaAuUAaTh APYTHX ONLITOB MAJS TOTO,
4TOGHI TOKa3aTh BaM CHJY CUEIJIEHHA MEXIY YaCTULAMH XKUZ-
Kocred. Yro, HampuMep, mocoBeToBajsiu Gbl BEl MHE CIeJaTh,
ecad Obl 51 mOTEpAa NMPOGKY OT 3TOi GYTHUIKM CO CIHPTOM M
MHe Heo5X0oAHMMO OblIO GBI MOCKOpee 3aTKHYTh €€ YeM-Hubyib
HaxoaAmuMcs nof pykoi. Kycok Gymaru He romurcss Aad 3To-
ro, HO Mbl MOXeM YNOTPeOHMTh KYCOK IIOJIOTHA HJIH XJIONKa:
i TIOMelly KJOYOK XJIONKAa B TOpJo OYTHIIKH CO CIOHPTOM, H
NpH ONMPOKMALIBAHHH €€ Bbl YBHAMTE, UTO OHA BIIOJIHE XOPOIIO
33aKynopeHa, — BO3JyX MOKeT [pPOXOJHTb uepe3 XJONOK K
CIUPTY, HO CIMPT He MOXKET NPOHHKATh uyepe3 Hero.

OueBu1HO, YTO ec/i Obl He CYILECTBOBAJO CHEMNJIEHHS MeX-
Jly 4acTH{aMH KHAKOCTH, TO CHHPT BbUIMJCA Obl H3 OyTHIIKA.
Ecmu 6bl y MeHs 6blIO JOBOJBHO BpeMeHH, TO st MOr Gl IO-
Ka3aTb BaM COCYJ, IHO H KpbILIKa KOTOPOTO YCTPOEHHI HANOIO-
Cue cHTa, TeM He MeHee TaKOH cocyl ylep:KuBaeT B ceGe BOLY
Gaarofaps CUeMJEHHIO MeXAY 4YacTHIAMH L,

1 Brarogapsd HAIHYHIO TOBEDPXHOCTHOTO HATSAXEHHS  MMAKOCTb
NIPH COMPHUKOCHOBEHHH C TPOBOJOUHBIMH ¢urypamMd obpasdyeT ynpyrue
NIACTHHYATble NJeHKH 3HaYUTEeJbHOM YCTOHYHBOCTH.
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Ecim 681 1 uMesn GyTblib C Mac;oM, TO MOor 6wl ymoTpe-
6uThb TOT Xe mpueM. B npeHee BpeMs, HeHCTBHUTEJLHO, MPH-
cotasm B AHramio Macjo u3 Hrasuun B GyThUISAX, 3aKylIOpeH-
HBIX OJHHM TOJIbKO XJIONKOM (B HAcTosiliee BPeMsl 3TOT cnocod
He NpPHUMEHSeTCs).

Bol cefivac Buaenn, Kak AeHCTBHEM TeIJIOTHl MOXKHO obpa-
THTb BOAY M3 TBEPIOr0 COCTOSIHHA B XKHJKOE, IIOTOMY YTO 3TO
AeHCTBHE YMEHbIIaeT CHJy MNpPHTSKEHHS MeXIY YacTHIAMH
BOJbl; ONHAKO Tenepb Bbl BHAMTE, UTO B BOJAE OCTAeTCH MO-
BOJbHO MHOIO 3TOr'O IIPHTSKEHHS.

INofinem paneme. Mel BugesH, YTO eCJH NPOLOJIKATH COOG-
IaTh BOJE TemIOTy, TO (KaK CJYyYHJIOCh C  HAUIUM KYCKOM
JbJa), HAKOHell, YHHUTOXKAETCs M NPUTSIKEHHE, yIepxKHBaloliee
BOLY B KHAKOM COCTOSHHH. UTOGHI IOKa3aTh BaM, YTO IPOH-
30[JeT, KOraa 3TO NpUTsKeHHe OyAeT paspylIeHO, s BO3bMY
HeMHOro s¢upa (BcsiKas Apyras XHIKOCTb OJIHHAKOBO TIO-
HOUTCS JJIST 5TOTO OMbITa, HO 3¢Up AJSA 3TOH Leau Bcero ynoo6-
Hee). Ilpu ouyeHL CHIBHOM OXJAMTEHHH XKHIKOTO sdupa oH
CTaHOBUTCS TBEP/bIM, NP HarpeBaHUH Ke. OH ofpallaercs B
nap. Mue xoueTcsl NoxasaTh BéM OTPOMHBIH ¢ObeM, 3aHuMae-
MbIHi BeIleCTBOM B 3TOM HOBOM cocTOsiHHH. Korga Mel oGpa-
11aeM Jiel B. BOLY, OGbeM ero yMeHbUIaeTcsl, HO KOrja mpespa-
nlaeM BOAY B map, To o6beM' €e yBeJHYMBaeTcs B IPOMaJHBIX
pasmepax 1. Bel MoxeTe BHeTb, YTO, COOGI(ad TEMJIOTY KHUA-
KoMy 3dupy, A yMeHbILAO NpPHTSIKEHHe My ero JacTHua-
MH: Temepb XKHUIKOCTb KHOHT. §1 3axry Boliessionipecs H3
Hee mapel, YToObl 1aTh BaM BO3MOXKHOCTb CYAHMTb IO BeJHUHHE
NJaMeHH O NPOCTPaHCTBe, 3aHHMaeMOM 3dHPOM B COCTOSIHHH
napa. Bel BunHTe, KaKoe OrpDOMHOe IJIaMsi sl MOJY4Yal0 U3 He-
Gosbiioro kosmyectsa 3dupa, Haxojdmerocs BHH3Y. TemJorta,
coobliaemast CIHPTOBOH JaMnol, ynoTpebJiieTcsi Tenepb He Ha
HarpeBaHue s¢Hpa, a Ha obpalieHne ero B napoobpasHoe cO-
crosiuue. Ecam 6bl s moxkesasn co6paTh 3TOT Map M CrYCTHTh
€ro, YyTO JIErKO MOXHO CIeJaTh, TO MHe NpULINOCH Obl MOCTY-
MUTh TOYHO TaK ke, KAK ec/u Obl s XoTesq O0OpPaTHTh BOASHON

! Qapaneir nMeeT B BHAY 34eCh BOXY, KOTOpas NPH HArpeBaHHU
ot 0° po 4° cxumaerca. OmHako 8 HacTOsIee BpeMs H3BECTEH DX
IPYTHX TeJ, OGHApyKHBAWUIKHX MNOLZOGHOro poia aHomaniud. Tak, MH-
Hepal HOAPUT (HOAHCTOe cepe6po) C)KMMaercss DPH HarpeBaHHH OT
60° mo 142°. KpoMe Toro wHoBeiIIHe KOCMOJIOTHUECKHE HCCACJOBAHUS
o0HapyXHaM TOT (aKT, YTO CBEPXBBHICOKAA TeMIepaTypa BBHI3bIBAET
CHJIbHOE CXaTHe, a He pacllHpeHHe 3Be3J, TaK Ha3, OelblX KapiaHKOB,
HanpuMep cnyTHuka CHpHyca.
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nap B JXHAKYIO BOAY M BOAY B Jel: B 060OHX ciyuasix Heo(-
XOMMMO YBEJHYHTL IIPHTAMEHHE MEXAY UacTHIaMM IOocpejl-
CTBOM XO0JI0Ofa Ui ApyruM crnocoGom. OGbem, 3aHHMaeMblll 4a-
CTHIAMH TeJa, TaK YBeJHYHBaeTCs BCJefCTBHe OcJabneHns
OPUTAKEHHS, YTO ecJH Obl A B3I OLMH KyGuueckufl mioiiM BO-
Iul (A, puc. 23), To mosyums Gel u3 Hero 1700 xy6. miofiMoB
(B, puc. 23) napa,—TaKk CH/IbHO YMEHLIUIAETCS MIPUTSAKEHHE CILell-
JIeHHsI OT JeHCTBHA TelJIOTHL. TeM He MeHee fap Bce JKe OCTaeTcs
BOJOH. Bbl lerko MoxxeTe cebe NpeaCTaBUTh MOCJENCTBHSI H3Me-
HeHHst 00beMa BCJIEICTBYE HArpeBaHUSA—MOTrYIECTBEHHYIO CHIY
napa ¥ CTpaWHbe B3PLIBbI, KOTOPHIE HHOT A IPOH3BOJUT 9T CH-
Jga. Tenepp 1 cpenaio ApYroit OMEIT, KOTODhIH elle HarjaiHee
nokaxkeT o6beM, 3aHMMAaeMblif TeJIOM, KOrfla OHO NEpPeXOIHT B
rapoo6pasHoe cocrosiHue. [lepes HaMH BellecTBO, Ha3blBaeMoe
uozoM 1. S moxBeprHy ero TOMy Ke JefiCTBHUIO TeNJOTH, KaK
H 3up, AJA yero MOMELIAIc HECKOJbKO KyCOYXOB HMOJa B Ha-
rpeTuiit crekqasnmbil map. llap HemensenHo HamoJHHTCS (HO-
JICTOBLIM IapOM: OYEBHAHO, C HOXOM IIPOH30lUJA TakKas xKe Ie-
peMeHa, Kak ¢ 3(upoM. DTOT ONBIT AaeT HaM KpoMe TOro BO3-
MOIKHOCTb BHIETb KpacHBbIH (HOJeTOBBIH IBeT mapa, moJjydae-
MOro OT Hallero yepHoro BemiecTBa. CTpoxke roBops, miap co-
HepKHUT Tellepb CMeCh Mapa ¢ BO3AyXoM (He nyMaiite, 4TO
5TOT WIap Bechb HANOJHEH TOJbKO NapaMH HOJa).

Ecnn Obl §1 B3I PTYTh W OGpaTHJI ee B Iap, 4TO JIEIKO Cle-
JIaTh, TO NOJY4YHJ Obl coBeplleHHO OecuBeTHblit ra3. Hamo Bam
cKasaTh, UTO TeJla, HAaXOAsLlHecs B TaK Ha3biBaeMOM Iapoo6-
pasnoM HJH ra3006pa3H0M COCTOSIHHM, BCerAa COBEpIUEHAO
NPO3payHbl, HMROrJa He HMMEWT BHAA O6JaKOB MJIH ABIMa.
ITpaBna, oHu-yacTo GLIBAiOT OKpauleHbl, KaK BBl ceifyac yBHIU-
Te Ha omubiTe. Hepeako MOXKHO INOJMYYHTh LBETHHIE Hapbl HJR
rassl HyTeM CMeIleHusl YacTHUeK, KOTopble camu-no-cebe Gec-
UBeTHEL. §1 6epy CTeKJSHHBI LHJIMHIAP, HANOJHEHHBbIH rasoM—
IepPeKUChI0 a30Ta %, W ONPOKHUABIBAIO €r0 Haj UHJIHHIPOM, Ha-

' Uoa, Tak Has. MeramIont, oTkphTeli Kyprya, Kremancom, I‘eu-
Jliocakom u [z (1811—1814 rr.), Ao6biBaeTcst M3 30JH MODCKHX
BOZODOCAEH M M3 MaTOYHBIX PAaccO/J0B IPH BBLLEACHHH YHIHHCKOH ce-
auTpLl. ATOMHBIR Bec woxa— 126,9.

2 [Jepekuchb a30Ta NDUTCOTOBJISIOT, 06AMBass MeIHblE CTPYXKH a30T-
HOM KHCIOTOH ¢ He6GOJBIIOH NpHMechbio BOJABL. Peakuusa TpeGyer mno-
norpesa. Comnpuxacasich ¢ BO3LYXOM, IIePEKHCb a30Ta HeMeLJEHHO
o6pasyeT TrycThie KpacHble Naphl BCJIEACTBHE COENHHEHHA € KHCJOpO-
JOM BO3ayxa Ans o6pa;301aamm a30THOBATON KHCIOTHL. [lepekuch
a30Ta COCTOHT H3 [OBYX 4YacTeid KHCJIOpoOZa M OXHOM UacTH as0Ta;
a30THOBATAA KHCIOTA COCTOMT M3 TPexX qaCTeﬂ KHCIOPOAa H ORHOH
yactu aszora (K). o
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NOJHEHHLEIM APYrMM rasoMm, KucjopoaoM. [Ipn stom oGpasyiorcs
TEMHOKPACHbIE 11aphl a30THOBATOH KHCJOTHI. Ha 3TOM onbiTe Bbl
BH/EAH NPCKPACHLIH NIPUMep [eilcTBHS HEKOCH CHUJIbi NPUPOABI,
IO H3yJeHHs KOTOpoH Mbl ellle He JOULIH, HO KOTOpasd CTOMT
Ha O4epeAM B HaLIeM CIMCKe, KaK CHJIa «XHMHYECKOro CpOA-
crBa». Mitak, Bbl BHJe€JH, YTO MOXHO HOJY4HTh (HC/ieTOoBblE,
OpaH:KeBhle MJIH APYToro IBeTa Napel, HO BCe OHH COBEPILEHHO
MpO3pauHbl, HHAYe OHH NepecTaroT ObITh NapaMy..

Teneps s mpeasaraio moiTH Aajblle NPOCTOTO PaccMOTpe-
HUA TIPATSXKEHHA MeXAy vactunamu. Mel 3HaeM, 4TO, Hampu-
Mep, BOLY MBI BCerja [LOJIXKHBl paccMaTPUBaTh MMEHHO KaK BO-
Ay, GyneT Ju oHa HaxXOJHWTbCA B BHAE JibAa, BOABI HJIM Mapa.
Hmerotcsti pasmble cpelcrBa AJi1 H3Y4eRHs CTPOEHHS BOXB,
KpPOMe TOTO, 4TO JaeT AefiCTBHe TEIUIOTH: caMoe BaXKHOe u3
HUX — CHJIa, HasbiBaeMass BoJbTOBEIM 3J€KTPHUECTBOM !, Ko-
TOPON MBI BOCIIOJIb30BAJIUCh B NpoIOf Hame#d Gecene, 4TOOH!
NPOH3BeCTH CBeT. DTa CHJA nepejaBaach [0 KOMHaTe INocpen-
CTBOM NPOBOJOB, a NMPOH3BOAUJAch OHA Garapeeil, crosmuei mo-
3aH MeHsl.

Ceituac saitMeMcst 3THM ManeHLKHM cocyaoMm C (puc. 24),B
KOTODBIH HaJMTa BOZa: KpoMe BOALI B HeM HaxoAfATcd ABa Ia<
THHOBBIX JIKCTa, COEAMUHEHHBIX C NMPOBOAAMH A u B, mpuxons-
IIAMU. CHapyXH. 51 Xouy HcciefoBaTh COCTaB STOH BOJBI, CO-
CTOSHME H YCJIOBHA pacmonioxenus ee uactun. Ecau Gbr Mbl
CTa/j# HarpeBaTh ee, TO, KaK BHl 3Haere, oHa obpatuiack Gbl B
nap, OCTAaBIUMCh TeM He MeHee BOZOH: Map CHOBa mepelies GLI
B XKUJKOE COCTOsIHHe, KaK TOJbKO Temsiora 6blia Obl yzaseHa.
ITpoBoza, maynue or Garapen, NpefOCTABAAOT B Halle pacHo-
psKeHHe HeKOTOpOe KOJIMYECTBO HOBOH CHJBI: COENHHAS KOH-
LBl 5TUX NPOBOJOB, MH NoJiyyaeM 3JeKTPHUECKHH €BeT, KOTO-
pbIM MBI NOJIB3OBasHCh Byepa. ITocpeAcTBOM NMPOBOJOB MbI MO-
MeM 3acTaBuTh STy CHJYy AeficTBoBath Ha BOAY. Ilosb3ysich
npoBojavMu A H B, s coelMHAI0 MPOBOAA, HAYIIMeE OT GaTapeH,
C MeTaIMYeCKUMHU. JUCTaMH, HaxoAsmuMucs B cocyfe C.Boaa

1 [locne toro kak I'anrbBanu OTKPHIT OKONO 1791 r., yTO MeTanxwl,
B YaCTHOCTH Da3HOPOJHLIE, TPH CONPHKOCHOBEHHH C Da3JHYHBLIMH 4a-
CTAMH XUBOTHOrO OpTaHM3Ma (JAryWKH) 0OHAPYXKHUBAIOT HAIHUHE
9JICKTPHYECKUX Hampskenui, Boabra mocTpouda B 1799 r. mepBHIA rajib-
BaHUYeCKH 3ajeMeHT, Tak Ha3. BoabtoB cronb. Cam TaipBann Aymais,
YTO OH MMeeT MAeJ0 € TaK Ha3. XHUBOTHHM ((PHU3WONMOrHYeCKHM) 3SJeK-
TpEYecTBOM. BosbTa samumian Tak Ha3. KOnTakTHy'o Teopuio. Ha ca-
mMoM JAene anbBanu HaOMOLaA 3JEKTPHUYECTBO KaK (DH3HWOIOTHUIECKONO,
TaK M XHUMHUECKOro mpoucxoxpeHus. IIpoTHB KOHTaKTHOR TEOpHH
BoabThl Beictynan ®apajgeii B SalIHTY XMMHUYECKON TEODHUM.
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B 9TOM MaJleHbKOM COCYLE HauuHAeT KHIIeThb, BHl CJIBIIIHTE
JKypuaHue rasa, npoxojsuiero uepes Tpy6ky D, u sameuaere,
Kak OH IOJHHUMAaercsd B COcyle, HanoJHeHHOM Boamo#. $ mpe-
BpaTHJl 3Ty BoAy B ra3. Eciau s Bo3pbMy MajieHnKuit cocyn E,
HalmoJIHIO BOJAOH H BCTAaBJNIO B Hero Komeu TpyGku D, TO BHI
YBHAMTE, KaK B BOJAY BXOZAT HY3bIpbKH rasza. Mexay Tem 3To
He BOJSIHOH map, TaK KaK Mbl 3HaeM, UTO €CJH BOJASHOI map
NPUBECTH B CONPUKOCHOBEHHE C XOJIOZHOH BOAOH, TO OH Cceil-

Puc. 24,

yac JKe CryIlaeTcss W MEePeXONUT B KHUJIKOE COCTOsiHHe. Brigme-
JAIOLIKECA ra3 HE MOXKeT GbITh [O3TOMY BOISIHBIM IapoM, HOO
oH Ge3 M3MeHeHHSl NPOXOAUT Yepe3 XOJOAHYIO BOALY, HO OH
BCe-TAKH HMMeeT BHJ Napa, U Mbl JOJKHBI THIATENBHO PacCMOT-
peTb ero, uto6bl BHAETb, YTO 2Ke NPOU3OULIO C BOAOH 1.

Uro6n emie Gojiee yOeIuThb Bac B TOM, YTO 3TO HE BOAA-
HOW Map, f MOKaxy BaM, YTO BBIZEJHBINEECs BeIeCTBO MOXET
roperb. Eciu g nmomHecy cOCyJl K IVIAMEHH, BHYTPH €ro npow-
30[/leT B3PbiB, YEro He MOIJO Obl CIYYHTHCS C MapoM.

1 Pagnoxenne BOJABI HAa KHCAOPOJ H BOAOPOR DTpPH IOMOIIM pas-
pafa CTATHYECKOTO 3JeKTpuuecTBa .GLIIO  BNEPBble MPOH3BEACHO B
1789 r. roaaannuavu TpyctBuxom u JlaiimannoM. Pasjoxerue BOXBI
raJIbBAaHAMECKUM - TOKOM BIepBhle ocyuwiecTBu/H B 1789—1790 rr, Purep,
Hukoancon w Kapiaeiinb. )
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Tenepp st nanosustio 5TQT GOJBINOA CTEKAAHHEIT KoMokon F
BOJOH W JaM rasy Hoamsitbcsi B Hero. M3 cofpanHoro Takum
06pa3oM rasa Mbl MOzKeM CHOBA MOJY4YHTb BoAy. Bor xpenkwuil
CTeRJsHHBIA cocyn G. § Bhyily B Hero ras M3 KoJjokosa F,
3aTeM BOCIUJIAMEHHM 3TOT a3 IOCPENCTBOM 3JIEKTPHYECKOMH
HCKpHI, TOCJe Yero OOHApYyKHTCH, YTO ONATH IOJYYHJach BO-
npal. Brpouem u3 rasa INOJYuYHTCS OUYEHb HEMHOTO BOJBI: BHl
IIOMHHUTE, KaKOe MaJjioe KOJIHUECTBO BOABI JaeT OrPOMHBIH 06b-
eM mapa.

I'-H AHngepcoH BhiKauaeT BO3AyX M3 cocyna G, 3areM sl npH-
BHHUY 3TOT COCYZ HaBepxy KoJiokosna F, W Bbl YBHIHTe, Kak
BOJa CTaHET NMOJBIMAaThCA B KOJIOKOJIE, JIHIIL TOJBKO GYLYT OT-
KpbITH KpaHel H, H, H, DT0O nokaspBaeT, uTo 4acTb rasa Ie-
peliia B BepXHHH CTeRJNAHHBIA cocyX. Tenepb g 3anupaio Kpa-
HbI: Mbl MOJXKEM IPONYCTHTb 3JIEKTPHUECKYIO HCKpPY uepe3 ras
¢ noMOLbI NpoBomoB [, K, Haxomsamiuxcs B BepxHell yacTu
cocyara G, H yBHAUM, UTO a3 TODHT OueHb HPKHM IIaMEHeM.
-n A}mepcon HpUHEC TaK Ha3bIBaeMYIO JiefiJIleHCKYIo OaHKY;
MOCPenCTBOM IPoBONOB I OH paspsi:kaeT 3Ty. GaHKY uepe3 ras
B cocyzne G. Cmorpure, BOT maaMs. UToObl moxasaTh BaM, YTO
NpU 3TOM Bech ras Mcues, CTOUT. TOJLKO OMNATb NPUBHHTUTH CO-
cyd G K KOJIOKOJy, OTKpEITH coofLiaiouiue KpaHbl, H ras3 BTO-
puydo HanmoJsHur cocyn G, ¥ Mbl MOXeM IIDOM3BECTH HOBOE
coXykeHne rasa. Mel Morium Obl NOBTOPHTH 3TO JeHCTBHe
CKOJIbKO YT'OXHO pa3 M coGHpaThb TakKHUM 00pa3oM BOLY, B KO-
TOpyIo. CHOBa oGpauiaeres ra3. B cocyze C Mbl MOXeM IpeBpa-
THTb BOAY B 60J/IbIUOH 00beM Tak Ha3biBaeMOro MO CTO fl H-
Hororasa? m ra3 3TOT CHOBa IPEBPAaTHTb B BOAY MOCpe]-
CTBOM HCKDHI, IPOH3BOAUMON Jefienckofi Gankoit. I'-H AHnmep-
COH MpHHeC APYryio JeifeHckyio Ganky. Ho uro sro? Iloge-
My-TO OHa He 3axuraer rasa? A, Bor B uyeM jeno! Ee HyxXHO
nepe3apsiuTh, YTO U JAejaer cefivac r. Aumepcon. Temepp ona
3axuraer ras, Kak HaM HyxkHO. Bujure, Kak 3aMeuaTeJsibHbl
pesysbTaTel ONBITOB, €CJHM TOJBKO HX IPaBHJBHO JeJaTh.
B omm6kax BHHOBHBI OGBIYHO MBI CaMH, a He npupoja. Temepb s
II0JIOXKY COCyl B CTOPOHY, YTOObl BBl MOIJIH PaccMOTPeTb ero:
IO CTEHKaM ero cTekaeT 00pa3oBaBlUascs BOja B OuYeHb He-

1 [TepBEIi CHHTE3 BOAB NPH MOMOILM SAEKTPHYECKOH MCKDH GBI
npoussefien [Ipumeran B 1783 r. B 1783—1784 rr. Jlamnac, Kasewnum H
JlaByasbe mnosyuuau BOAy, ITepBble JBA— MPOMYyCKaa BOXODPOX uepe3
HaKaMEHHY!0 OKHCb KeJe3a, INOCAeAHHI — NPOCTHIM CXHUraHHeM B ar-
MOC(b(‘pHO‘VI BO3AYXe.

2 Cm. mpum. 2 Ha ct1p. 32
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3HAUUTEJLHOM KOJMUecTBe, HO BCe Ke JOCTATOUNOM, uToOL
MOXKHO GLLIO ee BHIETD.

B stom crnocoOe usMeneHHsT COCTOSIHA BOJLI 3aMeUaTENbHO
euje M TO, YTO OH JaeT HaM BO3MOXKHOCTH ‘OTAEJIUTh OJHY OT
ApPYrof 4acTH, M3 KOTOPHIX BOJa COCTOMT, cOoGpaTh KaxAyio
M3 HHX OTHEJIbHO H ONpeNesuTb, KAKOBEl OHH M CKOJIbKO KaxkK-
Aol u3 Hux. YUro6bl mpojenath STGT ONbIT, 6epy npubop (puc.
25), HeMHOr'0 OTJIMYHBIH OT HepBOro. B Hero HasuTa BoAa: ec/
s COEJMHIO 3TOT npu6op c momouibio mpoBoxoB AB ¢ Garapeeil,
TO TOJYYy TaKoe e pa3joXKeHHe BOIbl Y ABYX IJIATHHOBHIX
JIHCTKOB, Kak mnpexzpe. Te-
nepp s MOCTAaBJIO MaJieHb-
Kuil KoJjiokos O Haj OJHHM
H3 JIUCTKOB; B HeM cofe-
percs ras, Bblgessiouiuiics
y A. Han npyrum s nmocras-
JI0 ApPYyrofi MajeHpKH#l KO-
nokos (H), B HeM coGeper-
csl ras, BolAensouuiics y B.
[Tonararo, uTO MBI CKOPO
CMOXEM BHIETb pasyiuyue
MexJ1y STHMH rasamu. B
sToM mpuGope mpoBoja Aa-
JIEKO DPasIBHHYTbl OJHH OT
Apyroro, M, IMOBHAHMOMY,
KaxJbll B3 HHX crocoGeH
OTAGNUTH YaCTHUbl OT BOAL! M MOCHMIATD MX B CTOPOHY. BH
3ameuaeTe, yTro OAMH POA wactuu (B H) BhensieTcsi BIBOe
H306uNbHee, HEXenu APyrod, cobuparomuiica B O.

3meco B H u3 BOJAB BbifeJaercsd HEKHIl ras, ClIOCOOHBI
ropeTb. Bbl BunuTe, KaK OH BCIBIXHBaeT, KOrja sl HOJHOUY K
HeMy cnuuky. Mexay Tem ras, BhAensouniuiics u3 soasl B O,
XOTA caM He TOpPHT, HO CHJBHO IOJAJEPKHBAET TOpeHHe.
$I BBOXKY B 5TOT ra3 CIHYKy C TJICIOLHM KOHILOM, H OHa HeMe[-
JIEHHO BHOBbL 3aropaercs B HeM. '

Wrax, y Hac nBa BelllecTBa: HH OJHO M3 HHX CaMo-lo-cefe
HE eCTb BOJIa, HO TOJyYaeM Mbl HX M3 BoAbl. OTciofa MOXKHO
cZeJaTh BBIBOA, YTO BOJA COCTOHT M3 JBYX BeILECTB, OTJIHY-
HbIX OT Hee W NOSABJAOILHUXCA B Pas3jJUYHBIX MeCTaxX, KOIla Mol
nOABepraeM BOAY AEHCTBHIO CHJIbI, MMeloLieiics B IPOBOAAX,
MAymuEx ot Garaped. Bel Bumure, yTo ras, cobupamomuiics B
Komokose H; coBeplleHHO OTJIHYEH OT TOTO Ia3a, KOTOPHIH Mbl
coGupanu B mpexHeM npuGope (puc. 24). ToT ras npu 3axu-
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raHuu NPOM3BOJHJ IPDOMKHH B3DBLIB, 3TOT Ke ropHT Ge3 Bes-
KOro myma. 9TOoT ra3 HasbiBaercs Bo g opo poMml. Ipyro#
ras, KOTOpPbIil TOX€ CHJbHO MOJJep:KHBAET IOpeHHe, HO caM He
FODHT, Ha3blBaeTcss KM CJAOPoO oM. Krak Tenepp Mul y3du-
JIH, YTO BOJAA COCTOHT M3 ABYX POJOB 4YacCTHll, NPHYEM HPHTS-
}eHHe MeXIy 3THMH pPasHbIMH YacTHUaMH HelicTByeT coBep-
IEHHO WHAYe, HEXKeJU IPHTSAKEHHEe TAOTEHHS HJH CUelJIeHHS;
S5TOT POA INPHTSDKEHHA Mbl Ha3LiBAEM <«XHMUYECKHM CpOJA-
CTBOM>», WJIM CHJIOE XHMHUECKOro HeHCTBUSI MEXJY pas/HYHBIMH
TesaMu. 3Jecb Mbl HMeeM [ej0 yxe He C NPATSKEeHHeM Ke-
Jiesa K JKeJjesy, BOAbl K BOJe, AepeBa K JAepeBy I BOOOLLe
JIOOBIX JBYX OJWHAKOBBIX BellecTB, KaK NpPH M3Y4YEHHH CHJILI
CIeMJieHdsl, @ 3TO APYrofl BHJA NPHUTSIKEHHS — NPUTIKEHHe
MEeXAY YacTHIAMH, Da3JUYHBIMH IO NPHPOXLE CBOeH ApYr OF
gpyra. XUMHYECKOe CPOJCTBO BCEIL@JIO 3aBUCHT OT 3SHEPrHH 2,

1 Bomopon 6w otkput emre B XVI s, [Tapancancom, HO ero mod-
roe BpeMms He OTHMYAJH OT LPYrHX NOPIOYMX na3oB. [lpupoga Boxo-
poxa Obina BuepBbie ycrasoBgeHa Kasewmmmem B 1783 r. Xumuuecku
COSMHEHHBIA BOJOPOA CocTaBiseT 11% Bonbl. SIBJAsIeTCS CyLIeCTBERHOMN
COCTaBHOH YacTbi0 BOEX KUCJIOT. B coeZuHEHHH C yriaepoAOM OH COAep-
XHUTCA B PasAU4HBIX TPHPONHBIX ra3ax, B HedTH, a TaKiKe BXOMHUT B
COCPaB BCEX IKUBOTHLHIX M DPacTHTENbHBIX Tel. B IpoMblLLTeHHOM
MacuitaGe OH mnoJy4aeTcs KakK TOOGOYHBIH NPOAYKT IIPH  3JAeKTPOVH3e
BOJAHOTO PacTBOpa MOBAPEHHOH COMHM B CBA3M C NPHUIOTOBJIEHHEM e]-
koro narpa. Bomopox GecliBeTeH, He MMeeT BKyca H 3amaxa, MJIOTHOCThb
M0 OTHOIIEeHHI0 K Bo3ayxy — 0,0695, mec opgmoro xyGoMerpa— 0,08987 r
(mpu 0° m 760 MM pgaBiemus), TOUKA KHIEHHs 10k arMochepHEM HaB-
JnenveM — 252,89, Touka msaBiendss (OOX JaBjeHdeM B 58 mm) — 257°,
B 14,5 pasa Jerue BO3AYyXa, O3TOMY B BO3JAyXe OH CTPEMHTCH KBepXy
B ynotpeb/aseTcsi AAsl HATOJNHEHWS aspocTaToB. B Hacrosimee Bpewmst
NPCAIIOJATAIOT, UTO BCE XHMUYECOKHE JEMEHTH WMCIOT B CBOEH OCHOZe
A4pO arToma BojopoAa. Takoro poaa OpexnofioxeHHe GbIO0 BIEpPBHE
BHICKA3aHO aHIVIHHCKMM XxmMHKOM Ilpaytom (1786—1850 rr.). AToMm Bcex
XUMHYECKHX 3/eMEHTOB COCTOAT M3 SJEKTDHUYECKH 3aDPsiXeHHBIX YaCTHI —
TMPOTOHOB M 3JeKTPOHOB (TaKxe IIO3UTPOHOB M HEHTDOHOB), ATOM XKe
BOJODOAA fABNAETCA NDPOCTEHUINM, OH COCTOMT H3 OJHOrO TPOTOHA H
OZHOTO 3JeKTPOHA, 00pallawollerocss o HeKOTopoid oplute BOKPYI
MPOTOHA. XUMHYECKHE SMHEMEHTH XAPaKTePH3YIOTCH aTCMHLIM BeCoM IO
OTHOLIEHHIO K aToOMy BOLODOMA, 3aBHCAIAM OT 4YucjJa IIPOTOHCB
(1 2JMeKTPOHOB): BOJLOPOA — 1, KHCIOPOX — 16, yraepox — 12, xene3o —
56 u 1. 1. Kpome moro ¢i3uueckHe U XUMHUYECKHE CBOHCTBA 3JeMEHTOB
3aBUCAT OT YHC/AA M PACIOJOKEHHS 3aeKTpoHos. UHCHO BHENIHepacHo-
JMOMCCHHBIX H O6pallaloLUXCcd BOKPYT fAApPAa SJeKTDOHOB Ha3biBaeTcCsd
AQTOMHBIM HOMEPOM, ¥ 3TOT HOMep eule Ooviee XapakTepeH [IJad XHMHU-
YecKoro 3JeMeHTa, HexXeJHd aTOMHBIA BeC.

, 2 3pecb Mbl BHepebie BeTpeyaeM y apajeda TepMHUH 3Heprud
(energy), ynoTpeGleHHEI B TOM K& CMBIC/IE, YTO ¥ TepMHH c k.1 a. Ha-
HOMHHM, YTO NOCJHCAHUA PepMHH ynorpebaserca dapajeeM B8 ABOSKOM
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C KOTOPOH pa3sHOPOJHbIE HaCTHILI IPUTATHBAIOT APYr ApYTa.
Kucopox M BOZOPOI — 3TO YAaCTHIbl Pa3HOPOAHEIE; COEAMHSA-
ICb XUMHUeCKH OJlaroxaps B3aHMHOMY IPHTSIKEHHIO, OHH 0O-
pasyioT Boxy 1.

ITocrapaeMcsi NO3HAKOMHTBCA MOApPOGHEE ¢ XUMHYECKHM
cpoxctooM. KucopoJ # BOLOPOJ MOMKHO IIPHrOTOBJISATD H H3
Ipyrux BeilecTB, KpoMe Bojpl. Ceiluac s IPUTOTCBJIO HEMHO-
ro KucJjiopoia. Bor BelllecTBO, coliepkalliee KHCAOPOA, — XJOP-
HOKHCJIBIH Kanuit 2. §1 MOJMOXKY HEMHOTO STOTO BelleCcTBA B
CTEKJIAHHYIO PeTOPTYy, KOTOPylo I. AHHepcoH MOTOM Harpeer.
3mecb Mbl MMEEM HECKOJIBKO KOJIOKOJIOB, HAIOJHEHHBIX BOJON:
3Ty BOLY Mbl BbITECHHM H3 COCYAOB M 3aMEHHM TIa3oM,
BbIAENAIOIUMCH M3 XJOPHOKHCJOrO KaJusl Npd JeACTBHH Hd
HEro TeIJIOTHI.

Korpa mbl pasjaraem BOIY Ha €€ COCTaBHble YACTH AEHCTBH-
eM rajbBaHHuecKoll 6aTaped, TO He IPHUAAeM H He OTHHUMaeM
OT Hee HHKaKO# marepuu (s rOBOpIO O MAaTepPHH, a He O
cHue), Boja H3MeHseTCsl JIHUIb TakK, 4YTO BOJOPOJ, TOpEHHE
KOTOpPOro Bbl ceHdyac BH/EJH, BBINCJSETCS B H3BECTHOM O0DL-
eMe, a KUCJOpPOL BuifessgeTcd B oObeMe, PaBHOM IOJIOBHHE
0o6beMa BBHIJIEJIIEMOTO B TO e BpeMsi BOLOpOAa. 3HAUHT, H30-
6paxerHble 34ech ABAa UYeTHIPEXYI'OJBHUKA INPEACTABJSIOT CO-
CTaB BOJABl, T. €. IOCTOAHHOE OTHOIUEHHE MEXAY COCTaBJfiO-
HIMMH ee rasaMi. '

1 8
OPOL .+ + 4 v o & o o« » 88,90
Kucaopoa Kucaopon : 9%
Bogopod, . . . .« . . .o« 1L10%
Boxopon BORa + v v v v e e e ety 2 100,0

Kuciopon B 16 pas Tsxesee BOAOPOAA, M XOTs M3 BOLBI Bbl-
JeJIACTCS ero JIMWb [ON0BHHA. 06beMa CPaBHUTENBHO C BOXOPO-
JOM, HO OHa BecuT B 8 pa3 GoJiblle BbIAEJAIOUIEr0CH B 9TO Ke

CMbICJE, HHOTAAa B OMBICAC HsroTona (cpma, 06YCJIAO'BJI:HBHIOLH&H ycKope-
HHe, M CTaTHYecKas CHAa) M Yallle BCEro B CMBICAIE COBPEMEHHOTO
HOHATHS] SHEPIUHU.

1 B macrosieec BpeMsA CHJIY BCEMHDHOTO MDHTAMEHHA TaKxe OT-
JAWYAIOT OT CHMJ CUCIIEHHST M MM XMMHUYECKOro CDOJCTBA, XOTS HeKO-
TOpHIC YUeHble TLITAAWCh M TNEITAIOTCA CBECTH CHAY TATOTEHM K 9ieK-
TPHYECKUM CHJIaM. A

¢ BeproaeroBa coap (KClOs),

70



BpeMsi o6beMa Bojopoaal. Bam Temeps sicHo 6ymer, uto Ha
JCBATb BECOBBIX YacTelf BOALI NPUXOAUTCS OLHA BECOBas YacTh
KHCJIOpOJla M BOCeMb BECOBBIX uacTeit Bomopona. Tak Hanp.:

Bogopona . . . . 46,2 xy6. miofima 1 rpan?
Kucaopoza . . . 23,1 » BECAT. ... »
Boaw (mapa) . . . 69,3 » » 9 rpan

PaccMoTpHM, KaKOBbl e cBOHCTBa Kucsopozna. S yxe cka-
3ajl BaM, 4TO 3TOT ra3 He TOPHT, HO MOAJEPKHBae? rOpeHHe
ApYrux TeJi. §l 3axKry KOHel JePEBAHHOH IUENKH H Omyuly ee
B COCy[, HaNOJHEHHbIH KHCJIOPOAOM, M Bbl YBUIHTE, KaK ra3
YCUJIMBAeT SIPKOCTb ropenust nienku. Kucio-
pPoI caM He TOpUT, He BOCIJIAMEHSeTCs IO-
0OGHO BOAOPOAY, HO 3aTO B HeM HpKO rO-
put wenka. Eciu g 3axTy BOCKOBYIO cBed-
Ky H ONDOKHHY €e B BO3JlyXe, OHa Herpe-
MEHHO NOracHeT BCJeACTBUE H30BITKA BOCKA,
CTeKalouero Ha GUTHIb. JTOro He CAYYHUTCS
B KHCJIOpOJe. §1 OmfiTh 3aXHI'al0 BOCKOBYIO
CBeUy H, ONPOKUHYB ee, ONyCKalw B COCYA
¢ KucyopozroMm (puc. 26).

IIpy 5TOM MBI YBUAMM, YTO BOCK TODHT
H NajaeT Ha OHO cOoCyJa B BHIE OCJelH-
TeJIbHOrO OTHEHHOTO0 NOTOKAa. Tak CHJIBHO KHCJOPOX MOAJep-
JKMBae? ropenue. §l Hokaxy BaM elle OIHMH OIBIT, KOTOPbIH
NPOJEMOHCTPHPYET CHIY Kiacjopoja (ecid MOXKHO TaK BbIPa-
3UThCsl). ¥ MeHsI 3[eCb KOJbleoGpa3Hoe CIMPTOBOE IJIaMsi: OHO
IACT BO3MOIKHOCTb IIOCMOTpETh, KaK I'OPHT XeJse30, H CPaBHHTD
BJHsIHHE BO3JyXa M KHCJOPOAA Ha 5TO IVIAMS, BBICTymawllee
yepe3 cuTo. MeuKue KeJjie3Hble ONHMJKH 3aropalpTcss B 3TCM
IJIaMeHH M, CBepKas, Majailor BHM3. Temepb s OYAy AepiKarh
njaMs Haj COCYZOM C KHCJIOPOIOM H NOBTODIO TOT XK€ ONbIT.
Onuiky ¢ HEeBLIHOCHMBIM GjeckoMm 6ynyT roperb, najas B IJa-
Ms. Bugure, Kak pasyngHbl DelicTBHA BO3AyXa M KHCJIOPOJA.

1 B razoo0pasHoM COCTOSIHMH KHCJAODOX, MOLOOHO BO3AYXY, He
HMeeT HM LBeTa, HM BKyca, HH 3amaxa. AtoMuuéi Bec — 16. Kunuwuit
xucaopos umeer OJelHOCHHIO OKkpacky. Bec 1 autpa rasooGpashoro
KHCJIODOAA npH arMmocdepHoMm gaBiaeHHH — 1,4290 r. [Ipu6rusuTtenbHO
50 BemecTBa 3eMHOl KOPH NpPHEXOAWMTCA HA JOJIO KHCaopoxa. B soxe
3akjioyaerca 89% KMcaAOpOAa, B yesqoBedeckom Teae — 60%. Oxny ns-
TYI0O 4YacTh TO O0O6beMy BO3AyXa COCTaB/fgeT CBOOOINHLIA KUCIOPOL.
Kucaopon ortxpwmt Ilpuctan (1774 r.) u Uleene (1775 r.). XKuaxui
KHCJIOpOA BhepBble moayuex B 1877 r. dusukamu Kanbere m ITukre.

® OpuH aHTAHHACKHI TDaH cooTBeTcTByeT 64 Mrm,
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Jdexuuz IV
Xumuyeckoe cpopcreo. Ternora

Kpome mnpursikeHns MeXAy YacTHLAMH BOJBI, CHEPIKHBAIO-
mero ee B BHAE TBEPAOrO MJIHM 3KHAKOTO TeJa, B BOJAE HMeeT-
csl ellle Apyrasf CHJA, OTJIMYHAA OT CHJIBI CLEIJIEHHS, — CHJa,
KOTOPYIO Mbl Buepa npeofoJesu nocpeictsoM Bosbropoi 6a-
Tapes, IOJYYHB H3 BOAB! JBa Da3/HuHbIX BemecrBa. Ilpu Ha-
rpeBaHuH IMOCPEACTBOM 3JIEKTPHUECKOH HCKDHl 3TH BelLeCTBa,
KaK Mbl BHJAEJH, NPUTATHBAOT APYr APYyra, ONATb COEAHHAIOT-

Puc. 27,

cs1 Mexxay coboit r ofpasyior Boay. Buepa Mbl paccMoTpenn
OJIHy H3 COCTaBHLIX yacTell BOIbl — Kucyopon. Temepr mnocra-
paeMCsi O3HAKOMHUTBLCSI C APYrodl COCTaBHOH YacTbio BOABI — C
sogoponoM. On monyuna 3TO Ha3BaHHe MOTOMY, YTQ YYacTBYeT
B NOpokIeHHd BoAwl L. §I Kiaxy B peropry (puc. 27) HEMHOro
IMHKA, BOJbLI H CEPHOH KHCJOTHI, M HeMeAJIeHHO HauuHaeTcs
DelicTBue, B pe3ysbTaTe KOTOPOIO BO3HHKAeT MHOTO rasa, BHI-
XOojdWlero B COCYX Haj BOAOH M NOJHHMAIOIIErOCs B HeM
B BHJe INy3LIPbKOB MNOAOOGHO KHCIOPONLY, HOOBITOMY HaMH
ByYepa.

2Tu ABa OpoIecca COBEPUICHHO PA3JIMYHBI, XOTS Pe3yJbTaT
Yy HHX OJHMH M TOT Xe, NOCKOJbKY OH NaeT HaM HeKkue rasood-
pasHble yacTHuUkKH. Mpl mosyunmu Bomopox. Buepa bl ysHasm
HEKOTOPLIe CBOCTBA 3TOTO Ias3a, Temepb MO3BOJbTE MHE MO-
3HAKOMHTDL Bac C APYTHMH €ro cBoiicTBaMu. Bogopoa Moxer ro-

! [To-anranficke <hydroger», 4TO COQTBETCTBYeT FPEueCKHM: HAOp—
«BOJIa» H TeHHAo — <«HofexAao»,
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peTh, STHM OH OTJ/HMYaeTCs OT KHCJOPOJA, KOTOPHI TOJIBKO
HoAJep:KUBaeT TrOpeHHe IPYyrux Tes, HO cam He roput!. Bor
COCYA, HamoJIHEeHHBII BojopoxoM. Ecuu 1 mopmecy K HeMy IJa-
M#, TO Bbl YBHIMTE, YTO a3 3arOpHTCS, XOTS He SPKHM IIa-
MGHeM; Bbl BO BCSKOM CJIy4yae YCJBIILHTE, YTO OH T'OPUT, €CJIH
¥ He yBUAMTe IJaMeHH. iTak, BOAOPOX COBEpLIEHHO OTJIHYEH
or kucjopoga. OH upesBHIUAfiHO JIErOK: BBl BHJEJH Buepa,
YTO XOTs TNPH NeHCTBHH raJbBaHHYecKoll GaTapeH Ha BOAY B
OJIHOM KOJIOKOJIe coGupaercsi BOZOPOAa 1Mo o6beMy BiBoe Ovu-
Jiee, ueM KHCJIOpOja B JPYroM, TeM He MeHee BEC 3TOro JABOil-
HOro o9beMa BOJOPOAA COCTaBJseT JHLIL /s Beca obpa3oBas-
1Ierocs NpU 3TOM B TO XK€ BpeMsa Kucjaopona. $I aepxy cocyx
C BOIOPOAOM B OIPOKHHYTOM HOJIOXKE-
uuu. [louemy? Ilotomy duro s 3Haio,
YTO BOJOPOA OYEHb JIEFOK H yHep-
JHBAETCH B ONPOKUHYTOM COCYJAe TaK
}e XOpoulo, KaK BOJa YIepKHUBaercs
B COCyHe, CTOfAIIEM IpsMoO 2,

91 Mory nepenuBaTh BOAY H3 OJ-
HOrO cocyia B APYroH, HaXoAAILHHACSH
B NIPSIMOM IIOJIOKEHHH, TOUHO TaK XKe
f MOI'Y IepesiBaTh BOZOPOL H3 OJ-
HOI'O cOcyZa B ApYroif, ecjid 3107
COCYA HAXOJAHUTCS' B ONPOKHHYTOM IO-
Joxenud. IIpofenaeM 3TOT ONBIT: cefiyac B ONPOKHHYTOM CO-
cyAe Bomopona Her (puc. 28). S ocTOpPOXKHO MOACTAaBJAI0 NMOJ
HEro cocyj, HamosHeHHbI# BomopozoM. IlocMoTpuM, B KakoM
H3 JBYX COCYyMOB OKaxeTcs Bogmopon. IIpubmuxas ceedy K
ofouM cocynaM, HaxOAMM, YTO B TOM COCyAe, B KOTOPOM
BOJOPOJ HAXOAWJCA mpexpe, ero GoJplle -HeT,— OH me-
peMecTHJICA BBepX B APYroif cocyn, rae Mbl H OOHAPYXKHJH €rO..

Puc. 28.

1 [Ipouwecc ropeHHs SBJISIETCA IIPOLECCOM OKHUCAEHHS, T. €. XHUMH-
YeCKOTO COCAHHCHHS BEUleCT8 ¢ KHUcaopoXoM. IIpH HexoTOPBIX YCIOBHSIX
(THMXHH pas3psan 9JeKTPHYEeCTBa, JEHCTBHE YJbTPa(hHOMETOBHIX Jydei)
Kkucaopox (moaexyaer Oz) Takxke cnocoGeH «ropetb»., OH IpeBpalaeTcs
TOr4a B 030H (Mosekyanl Os).

2 Boaopond, ‘Kaxk caMulif Jerkuil M3 XHMHYECKHX 3JEMEHTOB, YMO-
TpebasieTcsl IPH HaNOMHEHHH BO3AYLIHBIX [IApoB H AupHKaGaed. ITo
NpeJCTaBAAeT H3BeCTHYI0 OIIACHOCTb BCAELCTBHE I'ODPXOYECTH BOJODOAZ,
TaK 4YTO B HACTOALlEe BpeMsl NPEANOYHTAOT YIOTPedledye TIeausd,
KOTOpHIf B 4 pasa Tsbkesee BOAODPOJd, HO mpejcTaBiasieT co60¥ Tak
Ha3. MHePTUbIH MJH 62aropoLHbId ras, ¢ GOMbIUHM TPYAOM BCTYMAIOLHA
B XHMHYeCKHe COe/HHECHH, ’ C
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Bam sicHO Tenepb, 4TO yacTHYKM GHIBAIOT BECbMa DA3JMUHO-
ro poja W YTO OHH MOryT HMeTb pa3/iHYHble OGbeMbl U Bec.
S Mory mokasaTb BaM JB3a-TPH OUEHh HHTEPECHBIX OIEITA B
noarBepxaeHue 3toro. Hampumep, s BbIAYBaw MblAbHBIE ITy-
3BIPH NOCPEJCTBOM BLIALIXA€MOI'O MHOH BO3AyXa. DTH Iy3bIpH,
KaK BHAHTE, NaJAlOT HAa 3eMJIO, IOTOMY YTO HAMOJIHEHBI OOLIK-
HOBEHHBIM BO3LYXOM,
a BORA, COCTaBJSsIO-
IasT HX CTeHKH, 3a-
CTaBJsleT HX TafaTh
Bau3. Ho uro Oyzer,
€CJU 51 BIOXHY B MOH
JieTKHe BOJZOPOA (310D
[a3 He BPEIUT JIETKHM,
XOTSl M He INPHHOCHT
HM 10Jb3bl) B BBIAYIO
MM MBIIbHBIA My3bIpb?
CMOTpHTe, KaK NJIaBHO
TONHNMAeTCsI K OTOJI-
Ky 3TOT My3eipb. BoT

Puc. 29, OH YNAapHJCA O TOTO:

JIOK ¥ JIONHYJ. DTOD

OfEIT OYEHb XOPOIO IOKA3bIBAT, KaK JieTOK BOAOPOJ, MNOTO-
My 4YTO, HECMOTPSl Ha TSKEJbIH HCNOPYEHHLIH BO3AYX, OCTaB-
pipfcss B MOMX JIEFKHX M CMEUIaBLIMHACA C HALIHM TasoM,
HECMOTps1 Ha BeC CaMOro my3bIpsi, BOJOPOA MNOJHsJ. My3bPb
BBepx. § mpoury Bac OOpaTHTb BHHMMaHHE Ha 9TO pasJHyue
Beca Kak Ha J0Kas3aTeJbCTBO pa3JHMyHA MeXAy dYacTHIAMH
pasHeix Tes1. Jsis mpuMepa Bo3bMeM OGLIKHOBEHHble BeliecTBa:
BO3LYX H BOJY; 3aTeM caMoe TsKeJOe BEllecTBO — MJaTHHY !
H, HakoHell, ra3 BcaopoA. ITocMoTpute, Kak OHx pasivyaioTCcs
Mexny coGoii mo cBoeMy Becy. Takoil KycOK NJaTHHB paBeH
no Becy KOJIMYeCcTBaM BOJBl, BO3JyXa H BOAODOAA, OGHLeMEl
KOTOPBIX NpPeACTABJEHbl 3THMH WIapamu (puc. 29). dTtoT mpu-
Mep AaeT MOHATHe 06 OTrpOMHOM pa3jMyMH BeEILECTB B Bece
BeILleCTB, CTOJb pasJiHyaloluxcs no ceoum obbemaM. Ha nocke
Hanucana Ta6JMia, B KOTOPOH TOYHO BHIPAXKEHO 3TO Pas3jHuue

1 B macrosillee BpeMs H3BeCTeH MeTala OcMui (yAelbHHH BeC —
22,5), Tskenee miaatuHel (yAa. Bec — 21,5).
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Bec paBHBIX OGDHEMOB pa3HbIX Tex

oo rea | T st | S | oy
Beca ~Bé€cCa y eu:ggauy
Bogopom. . . . « . .. 1 — —
Bosgyx . . ... .. 14,4 1 —
Boma . ... ... .. 11943 829 1
NMaatuea . . o o . . . . 256774 17831 21,5

Kucnopon n BogopojJ, coenuHssAch Mexay coboii, o6Gpasy-
IOT BOAY: Bbl BH/IeJIH OIPOMHOE pasjuuue MexAy o0beMOM H
BUIOM OGpa30BaHHO! TakuM 06pa3oM BOABI U OOBLEMOM H BH-
JOM 4YacTHL, M3 KOTOpHIX OHa cocTout. [lo cHX mop emie HaM
He yJajoch OOpaTHTh BOJOPOJ HJH KHCJIOPOJ B XKUAKOE CO-
cTosiHde 1, a MEXKAY TeM mnepBoe NOOYXKIeHHe 3ITHX TeJ MpH
HX XMMHYECKOM COEIHHEHHH — IIepedTH B KUAKOE, a 3aTeM H
B TBepaoe cocTosiHHe. Mbl He MOXeM COeJHHHTb 3TH PasJjHy-
Hble yacTuibl §e3 Toro, yToGbLl IPH 3TOM He NoJydyajachb BOJA.
SaGaBHO moAyMaTb, KaK 4acTo, HO GecCO3HaTeJbHO, KamAbId
M3 Bac JeJaJ ONLIT COENWHEHHS KHCJOpOZa C BOLOPOAOM
u o6Gpa3oBaHus BoJbl. Bosbmure, Hampumep, cCBeuy M UHCTYIO
cepeOpsIHYIO JIOKKY WM KYCOK UHCTOTrO OJIOBa; ec/d Bbl Oyae-
Te JepXaTb JIOXKKY HJIH OJIOBO Had IJaMeHeM, TO YBHJHTE,
YTO OHM HeMeJJCHHO TOKPhBAIOTCA KalssAMH pochl (He napa),
KOTOpble 3aTeM HCHapsioTcs.

Chepyloluii ONLIT NOKa)eT 310 euie sicHee. [-H AHIepcoH
IIOCTAaBUT CBEYKY IOJ CTEKJSHHBIM KOJIOKOJIOM, H Bbl YBHIHTE,
Kak CKOpo npu 3ToM o6pasyercsa Boga (puc. 30), Kak CTeHKA
KOJIOKOJIa 3aloTeBaloT: CKOpPO Ha HUX 06pasyloTcs Kaljd, Ko-
TOphIe MOTEKYT Ha GJIOA0, MOCTaBJEHHOE MOJ KOJIOKOJ; TyMaH
Ha CTeHKaX M Kallli — He YTO WHOe, KaK Boja, 06pasylouiascs
BCJIECTBHE .COeJHHEHHs KHCIOpOJa BO3yXa ¢ BOLOPOJOM, Ha-
XO/IfIIUMCA B BOCKE CBEYKH.

1 Kucaopox, a Takxe BOXOpox O6bumd cxmxenst B 1877 r. Kaubere
m TTukTe, XMAKMA BOXOPOA 8 OOAbIMIOM KOMMyecTse Obll TOJYYeH
Jploapom B 1898 I,
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INpunsBmHCE 3a paccMOTPeHME XHMHUYECKOTO CpPOJLCTBA, A
IOJKeH PpacIIUpHTb BallM IOHATHA 06 3TOH cuje AJs TOro,
uTo6Bl OXBAaTHTb BCE BellecTBa, OOHAPYKUBAIOUIHE XUMHUECKOE
CpPOJICTBO APYr K IApyry. Bexp 3TO cpoAcTBO mO-pasHOMY H3-
MEHsIeT XapakTep TeJ H NPOH3BQJUT B HUX BeChbMa 3aMeyaTellb-
Hiie IIpeBpallleHusd M sBJeHHs. ¥ MeHs 3JeCb HEMHOrO XJICD-
HOBaTOKHCJIOTO Kajud M cepHHCTOH cypbMbll. CMemaB dYacTi-
Ibl IBYX PasJWUHbIX TeJ, f XOUy IOKa3aThb B 0oOlieM BHIE He-
KOTOpbie fBJICHHS, POUCXOAsALIUE TpPH HelCTBHH ApPYr Ha JpYy-
ra pasjJuvHBIX YacTHL. §1 MOr'Y 3acTaBHTb 3TH TeJa JeHcTBO-
BaTb APYT Ha Apyra pasjMUHLIMH CHOCO-
Gamu. [lna Hamero ombelTa s Harpeio HX
CMechb, — TO e caMoe IPOH30LLI0 Obl,
ecnn Obl f YHapuja 3Ty CMecb MOJIOTOM.
$I nmpubHMKAIO 32)XKIKEHHYI CIHYKYy K
CMeCH, H B Hell HeMeIJIeHHO NPOHCXOAMT
B3PBIB C MTHOBEHHO! BCHEBIIKOH H BHI-
JlesieHHeM rycrtoro Gesoro AeiMa. 3/ech
Bbl BHJIHTE JeHCTBHE XHUMHYECKOI'O CPOL-
CTBa: OHO NPEOAOJIeJIO CHJY CIIeTJIeHHS,
CYIIeCTBOBABIUYI0  MeXJy  uacTulamu

Prc. 30. STHX TEJL
Bor HemHOro caxapa — BelIECTBa,
COBEpUIEHHO OTJIMYHOI'O OT 4YepHOoi cep-
HucToil cypoMbl. ITocMoTpuM, YTO MPOH30HAIET, KOrKa MBI CMe-
IraeM BMecTe caxap ¢ 6eproseToBOIH coJbIo 2, §1 mpukacarch X
cMeCH cepHOH KucJjoTod. Bbl BumuTe: cMech 3aropaercs M Tro-
puT mocteneHHo Gosee GJIECTAIMM IJaMeHEM, YeM B NpexKHeM
ciyvae. CMOTpHTe, KaK CH/Ia XHMHYECKOrO CPOJCTBA NEPEXOIHUT
OT OJHOHM YacTH CMecH K ApYyro#, BOCIJIAMEHAS ee W TPOH3BO-
If B HeH 3aMeTHOe IBHKeHHE.

1 Cepuucrad cypbma (SbeSs) maxomurTcs B NpUpOREe B BHIE TEM-
HOCepoO#l Maccel, HasbBaeMOW CypbMsHBIM OJeckoM. CyluecTByeT mApy-
rofi BUA CEPHUCTOH CYPbMEI, TaK Ha3. natucepHucras cypbma (SbaSs).
BeproaneToBy coJib (XJODHOKHCHABIE Kaauil) ¥ CEPHHCTYIO CYPbMY HAJ0
CMelmHBaTh ¢ GOJbIIOA OCTOPOXKHOCTBIO, TMOTOMY YTO IPH 3TOM MOTYT
NpoH30HTH B3pHBEL. OHHM AOMKHBI GHITH PasMelbUeHBl OTAENLHO APYT
OT Apyra ¥ CMelIaHbl BMecTe NepoM Ha JHCTe GyMaru WAH TPOmycKa-
HUEeM Yyepe3 TOJICTOE CHTO.

2 Cmemenne 6epTOJETOBOA COMM ¢ caxapoM He TpebyeT Tex e
npepocropoxsocrell. OHM MOrYT GHTb Da3MeJbyeHH BMECTE B CTYNKE
Ges omacHoctd, OjHa udCTh XJODHCTOrO KajHf H TPH 4YacTH caxapa
COOTBETCTBYIOT LeaH. J{OCTATOYHO NPHUKOCHYTHCA K CMECH CTeKJASIHHOMN
nazouxkoft, oGMoxHyTON B cepuyio kucaory (K).
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H nosmxen KoclyThes Teéneph HEKOTOPLIX O6CTOATENLCTS,
KoTOpuie moTpe6yI0T BHRMAaTe/bHOTO paccMoTpenua. Mol yike
3HAEM HEKOTOpble M3 JeHCTBANl XHMUYECKOrO CPOJICTBA, HO
AJis TOro, 4ToOnl 6oJsiee NOAPOGHO O3HAKOMHUTBCA C 3TOH CHJIOH,
MBI IOJIKHBl yKasaThb M Ha HEKOTOpHIE ApYyrue ee AeHCTBHUA.
Ilepen mamm nBe couwm, pactBopeHusle B Boje !. OGa pactBopa
GecuBeTHL, H B CTaKaHax, B KOTOpPhle OHH HAJATHI, BBl He MO-
XeTe OTJIHUHTh OFMH oT apyroro. Ho ecnu ‘s cMelnaio HX, T0
MEeXAY HMMH HayHeT IpPOSBJATHCA XHMHUECKOe  NPHTSKEeHHC.

Sl cnuBaio oba pacTBOpa B CTaKaH M He COMHEBAIOCh, YTO
BBl CpPa3y yBHAMTE B HMX HEKOTOPYIO IepeMeHy: OHM HauMHaIOT
NPHHEMATL MOJIOYHHY BHZA, HO AellcTBHE NPOMUCXOJHT MeJJIeH-
HO, He TaK KaK B TFeX CJyyasX, KOTODHe Mbl BHIAEJH Ipexne,
MOTOMY YTO CKOPOCTH AeHUCTBHS XUMHYECKOrO CpPOJCTBA PasHO-
obpasHa n0 6eckoHeyHOCTH. Ecim Xe Kax cJjefyeT CMellaTh
o6e XHIKOCTH, B306OJITaB HX, TO MBI OBICTPO TOJYYHM HHOMH
pesysbrar. [To Mepe TOro Kak § Meliai0 HX, OHH CTaHOBATCA
BCe Iyllle H Iylle, XUAKOCTh HAKOHeI[ OTBepAeBaeT W HAYH-
HaeT NepeXOJHUThb B COCTOSHHE TEecTa: CKOPO OHa COBepLIEHHO
OTBEp/LEET; MBI He yCIleeM OKOHYHTE CEroiHsAIIHeH JIeKIHH, KaK
OHa O0paTHTCH B TBEpPABIH KaMeHb, Koaeqno, MOKpBIH KaMeHE,
HO Bce-TakH GoJiee uiM MeHee TBepAblil. Bce 310 mpomcxoaur
BCJIC/ICTBHE XHMHYECKOro CpOJCTBAa. XHMHMUECKOe CPOACTBO 3a-
MeuaTe/bHO €llleé B TOM OTHOIUEHHH, YTO OHO MOXeT Ju6o
AeficTBOBaTb cpa3sy, JHGO OCTaBaThCS Ha HEKOTOpoe BpeMs He
neficTByomuM. OTO OYeHb HHTEpPeCHOe SsIBJIeHHEe, NOTOMY YTO
Mbl HHYero nojoGHOr0 He 3HAE€M HH OTHOCHTEJILHO CHJBI TArO-
TeHHUsl, HH OTHOCHTEJbHO CHJIBI cuelyieHud 2. BoT, Hanpumep,
KHCJIOPOX, a BOT KyCOK yris. §1 MOJOXY YIOJb B KHCJIOPOA:
KHCJIOPOJ, MOKeT MAeHCTBOBATL HA YaCTHIBl YIJd, HO OH He
aciicrByert. [Tono6HbIf ciyvali nmpefcTaB/iseT He3aX KeHHas CBe-
ya, KOTOpasi COOKOHHO CTOUT Ha CTOJle, IOKa ee He 3axIYT.
Ho neno He Bcerma o6xonurcs TakuM o6GpasoM. BospMem Be-
11eCTBO, TaKoe e rasooGpasHoe, KaK KHCJIOPOJI; eCJaH fl MO-
J0:XY B Hee 3TH YaCTH MeTajlia, TO MeXAy MeTa/jioM H rasoM

1 Cepnoxucaeit Hatp (Na:SOs4) m  xinopuctuifi  kaabuuit (CaCle).
HOaa T6ro uro6sl ONLIT yHakcd, PACTBOPHI JLOJ/IKHBI GLITh HACLILIECHHBIMU,

? B Hacrosulee BpeMsl CHIY TArOTGHHA OTJAMYAIOT OT CHJ Clemlie-
HMA H XHMAYeckoro cpoactsa. Cuasl cuensneHus, OOYCIOBIHBAIOLIHE
WUAKOE M TBePLOe COCTOSHHE TeJ, PacCMaTPHBAIOT, KaK Te Xe caMble
9JIeKTPHYECKHe CHJbL, KOTODHIE OOYCJIOBIMBAIOT XHMHYECKHe CcOelHHe-
Hus, B cayuae KuAKOCTEH- HefiCTBHE STHX CWI BeCbMa Malo CPaBHH-
TeNbHO C HMHTEHCHBHOCTBIO TEIMIOBOI0 JBHMCHHS,
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HEMeJJICHHO npou3oiiner coeaunenne. Mean u xnop coenuns-
10TCs1 6Jaroiapst CynleCTBYIOIEMY MeXAY HHMH XUMHUYECKOMY
CpoAcTBY M OGPE3yloT TeJo, COBEpIIEHHO OTJHUHOe 0T 06GOHX
BELUECTB, BolleJuux B coejunenue. OfHAKO He HANO AyMaTh,
YTO B IIepPBOM IpHMepe, KOTOpEHI f ceffyac mokasaJ, He cylue-
CTBYET CPOJCTBA MeXAY YyrJeM M KHCJOPOAOM: KaK TOJBKO s
NPHBOXKY STH Tejla B TaKOe COCTOAHME, B KOTOPOM 3TO CPOJ-
CcTBO OGHapyXKHTCH, siBJeHue Oymer COBceM apyroe. I 3axu-
ral0 KycOoK yIJ M BHOUIY ero B cOCyh ¢ KucjopomoM. Kak
BHIHUTE, NPOHCXOAUT TOPeHHe C SAPKUM GJIECKOM.

B stoM ciyyae xuMHYecKoe CpPOJCTBO NPHBOJUTCA B Jeif-
.CTBHE COBEpIIEHHO TaK e, KaK INPH 3aXKUI'aHUH CBEUH HJH
yrjeff B KaMHHe: BeLIECTBA 3TH OXHUJAI0T, oKa Mbl JaguM
MM BO3MOXHOCTh HayaTb B3aHMOJEHCTBOBAaTh C KHCJIOPOLOM
Bo31yxa. Moxer ju 6biTh uTO-HGO KpacuBee 3TOrO CrOpaHHs
yras B Kacqopone? Kaxjas M3 MaJblX MCKD €CTb YacTHIA, OC-
KOJIOK YIVIsl, HaKaJIleHHOTO 1106e.na, OT6pOI]JeHHOFO B KHCJIOPOJ,
H TODSIIEr0 B HEM TeM SIPKUM CBETOM, KOTOPHIA Bbl BHIHUTE.
Tenepn nosBosbTe MHE COOGLIMTH BaM elle KOe-YTO O XHMHYe-
CKOM cpozcTBe. Bbl BHIHTe, KaK yrojib T'OPHT B KHCJIOPOXE:
KYCOK CBMHiLA GyJAeT ropeTb B HEM TaK Ke XOpOLIO, KaK YroJb,
H Jaxe Jyyllle ero, HOTOMY 4TO KyCOK CBHHIA GyIeT HeiCTBO-
BaTb Ha KHCJIODPOA HeMeJJIEHHO IOCJe NMOMelleHHs B Hero, Tak
e Kak Melp gelictBoBaja Ha XxJiop. Temepp Bo3bMeM KyCOK
Xejye3a. Eci ero HakajuTe M TOMECTHTh B KHCJOPOX, OH
CTOPHT TOYHO TaK ke, KaK cropes yrojb. §I BO3bMy HEMHOTrO
CBHHIIA M NOKaXy BaM, YTO OH CTOPHT B KHCJIOpOJe amoc@epu
npu OGLIKHOBEHHOH TeMuepaTtype. BOT KyCOK CBHHUA, KOTOPBIil
s Ha-[HSAX BaM TOKa3LlBaJ: IIOMHHTE, f COEXMHHJ JBa KyCKa
5TOr0 ¢BHHUA. Ec/H 51 Teneph CAaBMO BMecTe ABa KyCKa CBHH-
Iia, TO GHM He NPHUCTAHYT JPYr K JPYyry, HO TOH NpHYHHE, UTO
OHH NPUTAHYJH u3 aTMocdepbl yacTb ee KHCJIOPOJA U NOKpHI-
JAHCh CJIOGM OKHCH CBHHLA, KoTopas oGpa3oBajach Ha HX IHO-
BEPXHOCTH BCJICACTBHE HACTOSILIEIO COPAHUS METaJlja, HJId CO-
eIHHeHHs ero ¢ KUCJ0poAoM. Bel BUUTe, YTO XKese30 XOpolln
roput B Kucjopojge. [loueMy ke 3TH HOXHHUBI U 3TOT CBHHEI
HE BOCIJIAMEHSIIOTCS, KOrja Jemar Ha crose? CJMTOK CBHHLA
MOKPLIT 0GOJIOUKO! OKHCH, TOrJa Kak IIPH TOPEHHH KeJe3a B
KHCJIOPOJE pacljiaBjeHHass OKHCb OTJeJsfeTcss OT Hero, OCBO-
6oxJan TakuM o6pa3oM Bce HOBYIO M HOBYIO IIOBEPXHOCTb Me-
Tajuia, KOTOpasi B CBOIO OdYepefb CropaeT B HPUKOCHOBEHHH C
KUCJIOPOJIOM, T. €. COEJMHAeTC 'C HHM H 006pasyer OKHCh.
A BOT 35ecb B 3TOM MaJieHbKOM CTEKJITHHOM COCYZE HaXOAKTCA
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nupodopunii ceuuen 1. Cefiyac 1 mokaxky, uTo OH BocIUaMe-
HsieTcs MOMeHTasibHO. ‘CBHHel, GblI BechbMa TIUATEJbHO INPHLO-
TOBJIeH B BUJE MCJIKOrO INOPOLIKA, NMOMELIEH B CTeKJIAHIYIO
TpyOKy n 3amasii B Hell, uTOGbl HE HONYCKAaTh K HEMY BO3AYyXa.
D710 OBLIO CllesiaHO ¢ Mec#ll TOMY Hasaj, CJeLOBaTeNbHO, IO-
POLIOK HMMeJI JOCTAaTOYHO BpeMeHH, YTOOhl OCTBITh A0 HOPMAJib-
Hoil Temmeparypnl. Cie0BaTesIbHO, AefiCTBUHE, KOTOpOe BbI ceil-
Yyac YBHJHUTE; NPOMCXOAUT JHIUb KaK pe3yJbTaT XHMHYECKOro
cpoxcTBa. §1 OTJOMHJI KOHel 3amasiHHOM TPYOKH M BBICHIIAJ
Ha Gymary CBHHLOBBIH mopowok. CMoTpHTe, CBHHEL, MOMEHTAJIb-
HO 3aropeJsicsi, OH Jaxe 3axer Oymary. DTO ropeHue ecTb He
YTO HHOe, KaK JeficTBUe OOBLIKHOBEHHOTO XHMHYECKOTO CPOX-
CTBa, BCerza CyLIeCTBYIOLUIEr0 MeXKAY YACTHIAMH OUY€Hb YHCTO-
0 CBHHIIA M KHCJIOPOLOM Bo3Ayxa. )Kese3o He ropur, Koriaa
OHO HE HAaKaJeHO NpeJBapHTeJbHO MOKpDAacHa, IIOTOMY YTO OHO
TIOKPLITO CJIOEM OKHCH, KOTOPHI He JAomnyckaer 1O Hero feii-
cTBHa Kucaoposa. OHO HOKPHITO Kak Obl CjloeM Jaka, MoJOoGHO
TOMY, Kak Mbl TIOKpbIBa€M KAapTHHY BeIeCTBOM, KOTOpoe
IPensiTCTByeT AEeHCTBHMIO XHMHUYECKOTO CPOACTBA MeXAy Te-
JlaMHu.

[Mofizem Temepb HECKOJBKO Janee B Jejle HCCJELOBAHHS
XUMHYECKOr0 CPOJLCTBA. 3aMeyaTe/IbHO, YTO IPHTSIKEHHe MeX-
Ay PasiMUHbIMH YacTHIAMH NPOAOJIKaeT CyLlecTBOBAaTb H TOT-
Jla, KOra OHM yzKe IpefBapuUTeNFHO COeIHHeHB! ¢ IPYruMH Be-
mecTsaMu. BoT, Hampumep, HEMHOrO XJIOPHOKHCJIOTO KaJusd,
cojJiepKau(ero KHCJOpOJ, KOTOpPhbUH, Kak Mbl Buepa BHIQJH,
MOXKHO W3 Hero JoGHIThb.

B sroM Tese KeCIOpOX COeAnHEH C APYTMMH BeEIIECTBAMM
H YAepXHUBaeTCAd B HEM XHMHYECKHM CPOJACTBOM, CYILeCTBYIO-
II¥M MeXIY KHCJIOPOAOM H NPOYHMMH BellecTBaMM; TeM He Me-
Hee 3TOT KHCJIOPOJ, KaK Bbl BHJEJH, MOXKET COCAUHATHCA C ca-
XapoM. 210 CPOACTBO, CJieJ0BaTeNbHO, MOMKET AeHCTBOBAaTb H
yepes BellecTBa, Haxojdl{Mecs B pa3HbIX COeJHHEHHAX C
JanHbBIM BemlecTBOM. §1 XOuy nokasaTh BaM, KaK 3aMedaTeJsbHO
CHMJla XHMHYECKOrO CPOACTBAa OOHApyKHBaeTcsi B IIpouecce, Ha-
3biBacMOM ropenneM. Ecim s Bo3pMy Kycox ¢ocdopa, 3axry
M HAaKpOIO ero KOJIOKOJIOM, TO Bhl YBHAHMTE, UYTO .cropanue ¢oc-
¢opa Bce-Taku NPOMCXOAUT Grarogaps XHMHUECKOMY CpPOJ-

1 B crekasHuoif TpyOKe HArpeBalOT BHHHOKMCJLIA CBHHeN, HO CJa-
foro Kpaciioro KaleHus, TIOKa oH BhJeaser mapel. Kak Toabko napsl
1epecTaloT BBILEMASATHCA, KOHel TPyOKW 3amauBaloT H AaOT e oxJaa-
puthest (K),
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cTBY (Bedb ropeHHE BCEra eCTb CJIEACTBHE XMMUUECKOTO CPOJ-
ctBa): Qocdop npy sToM obpamaercs B map, KOTOPLIA yepes
HeKoTopoe BpeMs (K KOHIY JeKIUHH) CTYCTHTCS B XJIONbs, MO-
XoxMe Ha XJolbg cHera. Ho uTo cayuutcs, ecim si orpanuuy
KOJIMYECTEO BO3[yXa, B KOTOPOM IPOHMCXOAHT roperue? Torza
docdop noracHer. Bor Kycok Kamdapel — BelllecTBa, KOTOPOE
OYeHb XOpOILO TOPHUT B BO3iAyXe H Jaxe, GyIyuH MOJIOKEHO
B BOJY, NIaBaeT Ha He# M ropuT, H60 BO3ZYX HMEET JOCTY!I
K HEKOTOPLIM M3 ero yacTul. Ho ecau s orpaHuyy KOJIMYECTBO
BO3/lyXa, NMOCTABHB KOJOKOJ Haj KycKoM ropsuell kamapsi,
KaK s Ternepb 3TO [eJialo, TO Bbl YBHAMTE, YTO OHA IIOTacHeT.
Oryero ke sto mponcxonur? He or memocratka Bo3gyxa, —
€ro e€lle MHOrO OCTaJOCh IIOJ KOJIOKOJIOM. Bbl, BeposiTHO,
norajbiBaeTech, 4To KaMdapa racHer OT HeJOCTaTKa KHCJIO-
pona. :

3T0 3acTaBifeT HAC 3aHATHCS BONPOCOM O TOM, MOKET JIH
KHCJIOPOJA, NpPOu3BeCTH 60Jiee M3BECTHOTO KOJHYECTBA NEHCTBHUH
un pa6otel. Kucnopon non stum kosokosoM (puc. 30) He Mo-
XeT NMOoJAepxaTb FOPeHHs HeOrpPaHHYeHHOTO KOJIHYeCTBa CLe-
M: Kak BUAMTE, OHAa Tenepb noracsia. KosmuecTBo xumuuecko-
ro NMpPUTSIKEHHs, WM CPOACTBA, KHCJIOPOAA TaK K& CTPOro orpa-
HHYEHO, KaK M NPHTAKEHHEe TSATOTCHUS,—OHO He MOXET nepei-
TH 32 H3BeCTHLIE NpefeJbl HJM He JOCTHIHYThb B KOHIe-KOHILOB
3THX TNpefesaoB. ¥ HHUTOM(HTDL ONpPefCJeHHOe KOJNMYeCTBO CHIIN,
IeficTByloliée B 3TOM KHCJOpOJe, Tak e HEeBO3MOXKHO, Kax
HEBOSMOXKHO VHHYTOXMTE TACOTEHHE, BeC HJM elle KakKyio-
mubynp m3 Takux cmia. M xorma s roeopua, yro Aas o6paso-
Bamysl BOABl 8 BecoBbIX yacTeill KHCJIOPOZA COERMHSIOTCS C OA-
HOH 4acCThi0 BOAOpPOJA, A1 MOAPAa3yMeBas, YTO HH ONHO H3 3THX
BelUeCTB He MOXKET COeAHHHTbCA C APYI'MM B HHOH IPONOPIHH.
HeposmoxxHO, HanmpuMep, COENMHHTE LECATh YacTell KHCJIOPOJa
¢ 6 yactamu Bojgopona mix 10 wyacreit Bomopoja ¢ 6 yacTamu
KKCJIOpOJa: COERMHEHHe KHCI0pPOAA C BOZOPOAOM Tpebyer
HMeHHO 8 vacTell mepBOro W OJHY uacTb nocjaefHero. Temeps
f IMEHHO TakuM 06pa3oM orpaHudy 310 HeficTBye. XJIONOK,
HaxoAsfmulicd B MOMX pyKax, OYeHb XOPOILO TOPHT B BO3LYXC.
S1 3Ha0 cJayuan, Korga GymaronpsiuibHele (ab6puku  OblLIH
B30pBaHBl KaK Obl MOPCXOM BCJIEACTBHE TOrO, 4TO MeJbuailuye
YacTHIBl XJIOMKa, PAacNpOCTpAHEHHHIE B BO3ZyXe, CJIydadHO 3a-
ropasuch u mjuaMsi GbICTPO [epeKHAbIBAJOCH H3 OJHOrO KOHLA
taGpuku B Apyrofi. DTO CBHIETEJLCTBYeT O CPOJACTBE, Cylle-
CTBYIOIlEM MeXJy XJONKOM R KacjopoxoM. Ecim s 3axry
MJIOTHO CBepHYTHIt KOM XJIONKa, TO OH CKOPO TOTracHer,
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rnoTroMy 4TO § OTpaHWuYMJ JOCTYm K HeMy KHCJOpoZa
H IIpefOXpaHuJl OT ero AelcTBus BHYTPEHHOCTb KOMKa, TakK
JKe Kak B TOM CJyuae, KOrJla OKHChb, HOKPHIBAIOIIAS KYCOK
CBUHIA, NpefoxpaHser ero. Ho-Bor HEMHOro XJiomka, KOTOPHIi
0CcOBGeHIbIM CIOCOGOM INPONHUTAH KHCJIOPOLOM. IDTOT XJOIOK
HA3LIBaeTCAd XJIOMUaTOGYMa:KHBIM IHopoxoM L. $I saxuraio ero,
H Bbl BHJIHTE TOpeHHE, COBEpPLIEHHO OTJHYHOE OT TOPeHHs
OGLIKHOBEHHOr'0 XJIONKa, IICTOMY 4TO B Hero GblI 3apaHee BBe-
JleH KHCJIOPOZ, ONpejeNeHHOe KOJHYECTBO KOTOporo rpebyercs
JJisi ropenns. A BOT HECKOJBKO KYCKOB GyMard, HPUrOTOBJICH-
HOH MOJOGHO XJOMYaTo6yMaKHOMY MOPOXY? M HPONUTAHHOH
BellleCTBAMH, COLEpXKAIIUMH KHCJIOpPOoJ. ITOT KycokK Gymaru
6blJI NPONMHUTAH a30THOKHUCJLIM CTPOHIMEM, — BBl BHIUTE BeJIH-
KOJIeNHbI! KpacHBIH IBET €ro IJiaMeHH 3,

Bor suct Gymaru, KOTOpHIH, eciu He ommGaioch, COLEPKHUT
6apurt, npualoOUIHil €ro IJIAMEHH KPacCHBBIA 3eJleHbIH I[BET.
A BoT Gymara, nponuTaHHasg a3oTHOKHCJIOH Meabio. OHA He TOPHT
TaK fpKO, KaK OCTaJbHble, XOTH [JaMsa ero OdYeHb KpPacCHBO.
Bo Bcex 3THX ciyyasix ropeHHe NpPOHCXOAUT HE3aBHCHMO OT
KHCJIOpOJa BO3AYyXa. 3pechb B sliUKe HEMHOro mopoxa. S xouy
NoKasaTb, YTO OH MOXeT ropeTb H NHOA Boxo#l. Bhl 3Haere,
4TO MHl HachIIaeM IOPOX B pYXKbe, OTHeJseM ero OT BO3[yXa,
noMellan Haj, HEM IyJIO, TEM He MeHee KOJHYeCTBO KHCJIOPOja,
cojepaulerocsi B caMOM MOpoXe, AOCTaTOYHO HJs TOro, YTO-
6Ll XHMHYecKoe [efCTBHE YacTHI[ II0pOXa MOLJO MpPOSIBUTBCS.
ITponenaem caenyouruil onblT. 31ech UMeeTCA COCYA C BOJOH,
H B HEro norpyxaercs nopoxoBoii samaj. I[TocMoTpuM, MOxKer
aM Boja noTywuth ero. Cefinac OH TOPHT BHE BOALI, a Tenepb
M Nof Heil, ¥ oH OyneT MPOAOJIKATb FOPeTh, M0OKa He BHITOPHD
Becb. DTO INPOHCXONUT TOJBKO OTTOrO, YTO B CaMOM INOpOXe

1 Xnomuato6yMaXKHb# NOPOX HPUTOTOBJASIOT, MOrPYxKasd XJIONYaTy:o
6yMary B CMcCh CeDHOM W CaMOM KDEIKOH a30THOM KHCAOTHI M a30THO-
kucaoro kKanusa (K).

 [Iponyckuyio 6GyMmary NODONHTHIBAOT B TpPOJOJXeHHe 10 MHHYT
cmecbio U3 10 wacreidt mo o6beMy CcepHON KUCAOTHI M 5 yacTell KPENKOH
AbMALLeHcs a30THOM KHCIOTH], 3aTeM TI[aTeJbHO NPOMLIBAOT €e TeM-
JIOW MeperHaHHON BOJON M INPOCYIUHMBAIOT INPH C€Ja6CM HarpeBaHHH.
IMocne sTOro HAcHLULAOT 6yMary XJOPHOKHCJBIM CTDOHLMEM, XJIOPHO-
KUCALIM GapHTOM MM a30THOKHCIOR OKHCbI0 MeJAH, IOrpyxas ee B
TeIJIble PacTBOPbl ITHUX COJEH.

3 AsoTHokucabit cTpoHuuit [Sr(NOs)2] npuMmeHseTcs B NOHPOTEX-
HHKe [Js1 TOJYYeHHSI KPacHLIX OTHel.

4 3nece mox GaputoMm Papaneit .pasyMedT, NOBHLHMOMY, a30THO-
xncm;ﬁ 6apur [Ba(NOs)z], npuMensiowmiics JAJd TOJYYCHHA 3€JEHLIX
OrHefi.

6 M. dapanes 81



CONePKHUTCA KOJHYECTBO KHCJIOPONA, HEO6XOZUMOE [Jist rope-
unsi. BaanMHOe NPHTIXEHHE MeXXAy YaCTHLUAMH PasjIHYHOTO PO-
Jla JlaéT BO3MOMKHOCThH NPOCJEIHTh 3aKOHEI XAMHUECKOIO CPOA-
CTBa M JMBHOe pasunoobpasue AeHCTBHS 3THX 3aKOHOB.

Tenepr s xouy o6paiuTh Balle BHUMAHME HA SIBJEHHA
TeNJOTH H CBeTa, KAX Ha OJHO H3 IJVIaBHBIX AeHcTBHIi
XHMHUYECKOr0 CPOJACTBA.

Bbl 3uaere, 4to npu ropeHud Tena AaioT TENJIOTY, KOTO-
pas He oOCTaercs, a Mcue3aer, Kak TOJbKO JeHcTBHe IpeKpa-
iaeTca. 3Hauwt, TEMJIOTa 3aBHCHT OT JAHHOTO NEHCTBHSA TOJIb-
KO B TeYyeHHe TOr0 BpEMeHH, IIOKa OHO Hpopxoskaercs. He
TAKOBAa CHJA TATOTEHHs!, 3Ta CWJA HNEICTBYET HENpepbIBHO.
Ona sacraBJjsieT, HanpUMep, CBHMHElLl JaBHTh HAa CTOJ TOYHO TaK
/Xe, KaKk B TO BpeMs, KOTJa OH ynaj Ha Hero2 3xech HHYTO
He HCYe3aeT, Korja najenue KOHYaeTcs; JHamJjeHHe Ha CTO.
cyliecTsyeT H OyXeT CyLIecTS0BaTh A0 TeX [Op, [HO0Ka CBHHeIl
He OyAeT c Hero cHAT. B NPOTHBONOJIOKHOCTE 3TOMY o6pazo-
BaHHe CBeTa H TEMJINTHl NPH NEHCTBHH XHMHYECKOTrO CpPOJICTBE
HeMeJJIEHHO NpeKpallaeTcd ¢ NpeKpallleHHeM 3TOro LefCTBHA.
Kaxercs, 6yaro JlaMna nocToAHHO NPOU3BOAUT CBET M Tefl-
JIOTy, HO 3TO IOHCXOZMT 6.Jarogaps NOCTOSHHOMY INPHTOKY
Bo3nayxa co Bcex cropoH. OGpazocsaHue JaMmmoit cBeTa H Teil-
NOTHl BCJENCTBHE XMMHUYECKOrO CpPOJCTBA INpeKpaTuTcs, Kak
TOJBKO OYHeT mpepBaH NPHTOK B Hee Bo3fyxa. Uro ke osua-
YaeT 9TO 3aMeyaTelbHOE YCJIOBHE MPOSBJEHHs TemaoTh? Jeno
B TOM, YTO TeIJIOTa eCTb NpPOsiBieliHe elie ONHOH CHJBI MaTe-
pHH, MoKa AJA Hac coBepiiesHO HOBOH. Ceiiyac paccMOTPUM
TenioTy TaK, KAaK ecsau Obl Mbl BllepBble BCTPETHJIHCH € Hed.
Yro Takoe Temyora? TemnoTy y3HAIOT HO ee CIOCOGHOCTAM
npeBpallarh [BEpAbie Tela B MUIKHEe W KHJKHe B rasoobpas-
Hble, a TaKXe N0 ee CIOCOOHOCTH NPUBOAHMTH B HeHCTBHE H
OYEHb YacTO IPEOJOJIeBATL CUJy XUMHUECKOro CpoacTBa. Kak
Jke nojydaercd Ttensora® Becbma passmuHBIMH croco6amH, H3.
HHX dalle BCero nocpeliCTBOM XAMHYECKOro CPOACTBA, O KOTO-
poM. Msl cefiuac TOBODHJIH; OJHAKO MOXKHO TOJYYHUTb, TEIJIOTY
0 Japyrumu cnocoGamu. Hampumep, ee MOXHO NPOH3BOJHTh
nocpexcTBoM Tpenusi. Ileppo6uitHele Hapomst Mumum TpyT Apyr
0 mpyra ;nBa Kycka gepeBa [0 TeX [Op, I0Ka AepeBO He Ha-
rpeBaeTcsi A0 TaKOH CTENeHH, YTO BoCIIaMeHseTcs. K3BecTHbl
' 1 Cm. npmm. ma ctp. 95.

2 Specb Qapaieli ycTaHaBAHBAeT pa3juuMe MeXAY TEM, 4YTO B

coBpeMeHHON (hM3HKe HA3HIBAIOT CHAON, M paboToR 3TOH CHIE,
HAH 9HEpPTHEH,
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Jax<e TakHe CJyuaH, KOr[a BeTKH JepeBa TaK CHJBHO TEPJIHCE
OAHa O APYryio, 4YTo BCJEACTBHE 3TOrO BCE JepPeBO BOCIJIA-
MEHSIOCh.

S me aymaio, 4TO MHe yJACTCSl TPeHHEM 3a)keub 3TH JBA
KyCKa Jepesa, HO s JIerKO MOr'Y NPOHM3BECTH TakuM oGpasom
JOCTaTOYHO TemJoTH, 4TOObl 3axkeub HeMHoro (occopa.
$1 cunpHO TPY MX ApYr O HApyra B TeueHHe OLHOH MHHYTHI, 3a-
TeM CTOHT TOJIbKO IOJIOKUTb Ha HUX Kycok ¢ocdopa, u oH 3a-
ropaercsi. Eciin BB BO3bMeTe IVaAKyK METaJJIMYECKYiO NYTOBH-
1y, yKkpenus ee B NpoGKe, TO TPeHHEM O JOCKY U3
MACKOTO JiepeBa Bbl MOXKeTe HarpeTb ee N0 TaKoil
CTeneHu, yTo OyLeTe B COCTOSAHMH INPOXKUIaTh e€Io
JepeBo, GymMary M 3a)KHraThb CITHYKH.

S mokaxky BaM Telepb, YTO KpoMe JHeHCTBHS
XHMHYECKOTO CpOJACTBA Mhl MOXKeM HNPOM3BOAUTD
TeNJOTy H JAaBJjieHHeM Bo3ayxa. Ilas atoro s Gepy
MaJIeHbKHH IIapHK M3 XJIONKAa, CMOYeHHBIH HeGoJb-
IIMM KOJIMYeCTBOM 3(Hpa, W NOMEIal B CTEKJsH-
Hy10 Tpy6Ky (puc. 31), B KOTOPYI BCTaBJIO IOTOM
nopiileHb M GLICTPO €ro HalaBJiO0 BHU3. DTHM [aB-
JeHreM § CMOT'y 3axeub HeGOJIbLIOE KOJIHYECTBO
a¢upd, npomurThHiBaloIlero xJomok. Jlasjenne Ha
NopIIeHb JOJIKHO OBbIThb HelNpeMeHHO BHE3alHbIM,
HHaye Mbl He JOCTHIHEM TOro, YTO HAaM HYIKHO.
$1 cuiabHO HazaBua NOpLIEHb BHM3, H BBl BHAHTE
IJIaMsi, TIPOUCXOAslIee OT cropanus sdupa B HUXK-
Heil wactu TpyOku. Ham HyXHO TOJBKO HMeTh HeMHOro 3dup-
HBIX [apOB M BCAKHIl pa3. myckaTb B TPYyOKy CBexee KOJMye-
cTBo Bo3nyxa. IIpu Takux ycJqoBHAX MBI MOXeM NOBTOPATb 3TOP
OIIBIT CKOJIBKO YI'OJHO, NOJyuas KaXAbIH pa3 NpH CAABJIMBAHHH
BO3/yXa TEIJIOTY, LOCTATOUHYIO JJISl 3a)KHI'aHus mapoB sdupa.
sI nyMmaio, 4TO BCEro TOro, YTO Bbl yXKe BHAEJH M CJbIIIa-
Ju, 6Gyner AOCTAaTOYHO, 4TOOblI OOBACHUTL BaM 00pa3oBaHHe
TEIIOTH. ‘

Ilepefinem Tenepp K [AEHCTBHIO TEIVIOTHl, NOTOMY 4YTO Bhl
VKe BHJeJH ee CNOoCOOHOCTb NpeBpallaTth Jej B BOAY H map u,
CJIe10BATeJIbHO, yXKe 3HaeTe JBa IJIaBHeHIIMX pe3y.bTaTa Ha-
rpeBaHusi Tes. §I Xouy mOKasaTh BaM Tellepb, HYTO TeIJOTa
paciiupsieT Bce TeJa 3a OAHHM HCKIIOUEHHEM M TO JHLIL OPH
HEKOTODHIX OlpefeseHublx obcrositenscrBax ! I-H  Angepcon
OyneT JnepxaTh JaMmy OOA 3TON peTOpTOd, M BHl YBHJHUTE,

! Cm. .npum. Ha cTp. 63,
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%70, KaK TOJIbKO OHA HAYHET HArpeBaThCs, BO3LYyX GyaeT B H30-
6MJMH BBEIXOAMTb M3 [OPJA PETOPThl, NOTPYKEHHOTO B BOJY:
TEMIoTa, MelcTBYsL Ha BO3AYX, HamoJaHAlOWMIl peropry, 3a-
CTaBJ/ISIeT €ro paciuupaTbesi. Bor Meubii npyr (puc. 32), KoTO-
pulii TOBOJILHO CBOGOAHO NPOXOAUT Yepe3 OTBEePCTHE U TOUHO
BXOZHT B 3Ty MepKy; €CJIH 2Ke f§ Harpelo ero Ha CIHpPTO-
BOH JlaMIle, TO OH yKe C TPYJAOM BOHJET H B MepKy, a ecad
Obl g BJIOXKRKJI €ro B KUNALLYIO BOAY, TO OH M BOBCE HE BXOJIHJI

Gel HR B oTBepcTHe, HH B MepKy. C Ipyroi CTOPOHBI, Kak
TOJIbKO H3 TeJ BLIIEJAETCS TEIJIo-

Ta, OHH CxkuMaiorcst. CMoTpHuTe, KaK
BO3IYyX CiKHMaeTcsd B peropre, moc-
Jie TOro Kak TI. AHAepcoH yIajui
JlamIy: mefka peTopThl CHOBA Ha-
nonHsAeTcsA BOAOH. BcmomHuuTe, uTO
TOJIBKO-YTO $I HE MOT HPONYCTHTh
IpPYT 4epe3 OTBepCTHE WM BCTABHTh
€0 B MepKy, HO KaK TOJIbKO 5
Pac. 32. OXJIA[UJ €ro, OMYyCTHB B XOJIOJHYIO
BO/Y, OH CTaJl C BeJHyaillel Jer-
KOCTbI0 BXOJIHUTb B OTBepCTHE H B MepKy. 3TO sipKoe JOKasa-
TeJbCTBO CNOCOGHOCTH TEIJIOTHl NIPOM3BOAUTH CHaTHe H pac-
LIHPEeHKe TeJL

Jexyun V
MarneTusm. J/eKTpHYECTBO

BcnomuuTte, 4TO Mbl T'OBODHJM O B3aHMHOM IPHTSIKEHHH,
WM TATOTEHHH, BCeX TeJs NMPH HX NPUG/IKEHHH APYr K APYry.
BcrnoMHEHTe O B3aMMHOM HPUTSPKEHHH YacTHI[ B Maccax, NPUTSI-
THBAIOLIMX YACTHIBI JKesie3a K XKeseay, MeAu K MeJH, BOXHI K
Boje u T. X, BcomuuTe, majee, 4ro B BOAE Mbl HAIUJIM YacTM-
Ibl JBYX Pas3/IHUHBIX POJOB, NPHUTATHBAIOLLME APYr APYrd: 3To
yxe 00JIbIIoH Iuar Biepel, B NO3HAHMH IPUTSIKEHHS M CIelJie-
HHS, IOTOMY 4TO 3ACCh MBI MMEJH JEeJIO C IPUTIKEHHEM MEXAY
pas3sJTHUYHBMH yacTunmamMy Martepud. Bomoponx Mmoxer mpH-
TATMBATb KHMCJOPOA H, COEAHHSACH C HHM, 06pa3oBbIBaTbL BOAY,
HO OH He B COCTOSiHHH NpPHTATHBATH KaKylo-JHGO H3 CBOMX
coGcTBeHHbIX yacTuu. Takum 006pa3oM, 3/eCb Mbl HMeJIH NepBoe
yKasauue Ha CyIlecTBOBaHME [BYX POAOB NPHTAKEHHA L.

1 B Hacrosimee BpeMA H3BECTHO, YTO MOJIEKYJA BOXOPOAA OGHIUHO
COCTOUT M3 AByX a1oMo0B (IH2) U YTO HMEHHO 34EKTPOMAarHHTHLIE CH/bl,
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CerosHa Mbl pacCMOTPHM NpHTSXeHHe eule GoJiee HHTEped-
HOe, a HMEHHO NpHUTsXKeHHe, obJafamliee ABOHCTBEHHOH Ha-
Typoii. Ilpexxme Bcero si mocraparoch pas3bICHUTHL ‘BaM CYU(-
HOCTh 3TOH ABoiicrBeHHocTH. MHorma rtena GuiBaloT HajesieHb!
YAHBHTEJLHBIM CBOHCTBOM MNPHUTSXKEHHs, KOTODOrO OHH He 06-
HapyKHBaioT B OOGLIKHOBEHHOM coOCTOAHMM. Bort, Hampumep,
KYyCOK Cypryua, MMeIOUIUi CBO{CTBA NPUTSIKEHUS. TACOTEHUS U
CUeIJIeHHS; a KOrJa f 3aXXMraio ero, To B HeM OGHapyxu-
BaeTCs M IPUTSZKEHHe XHMMHYECKOTO CPOACTBA K KHCJIOPOJY BO3-
nyxa. Bce sru cusbsl MBI HaxoOAMM B CYypryuye, Kak-GynaTo
OHM COCTaBJIAJNM 4acTb ero BemwecTtBa. Ho ecTh euie ogHo cBOii-
CTBO CYypryua — CBOHACTBO, KOTOpOe § IIOCTapaloch I0Ka3aTb
BaM IpY HOMOIIH JIETKOTO I'yTanepueBOro my3blpsi, HAMOJHEHHO-
Io BO3AYXOM U BHCslero Ha HATH. B. HacTosiinee BpeMs Mexny
IIapOM M CYPryuoM HET HHMKAKOI'O NPHTSKEHHS: MOXKeT ObIThb,
map KoJeOnetcsi MOJ BJHSHHEM JIETKOrO BeTpa B KOMHaTe,
HO OH He IIPHTAITHBaeTcsl cyprydoM. Eciu e s moTpy cypryd
KyckoM ¢unianesn, noxHecs ero 6/M3KO K IIapy, TO Bbl YBHAHM-
Te, YTO B CYpryue TOJbKO BCJeJACTBHEe TpPeHHA ero o (dianesn
BO30yK/JeHa CHJIA NPHTSKEHAS, NpexJe He NpPOABAABLIAACA B
HeM. Brl Buaure, Kak OH mpurarusaer map. IIpurskeHue 5TO
S JIeTKO MOTI'Yy YHHUTOXKHTb, KaK H BOSGYILPITb. Has storo mue
CTOHT TOJIbKO HPOBECTH CYPryuoM no Mogii pyke. §I mosTopsio
ONBIT, BO3GYKIAI0 NPUTSKEHAE B Cypryue NOEPE/ICTBOM Tpe-
HHf W BHOBb YHHUTOXAIO €ro, nposeis nmo Moefl pyke. Bol
YBHAHTE, YTO TOT XK€ ONBIT MOXHO MOBTOPHTb H C JAPYruMA
TeJIaMH, Hanpamep, s BO3bMY CTEKJSHHYIO NAJKy M IOTPY ee
IeJIKOBOH TPANKOH, NOKPHITOH BeIlecTBOM, KOTOPO€ Ha3hbIBaeT-
cs amaseramoif !, OkaspiBaeTcsi, B B cTekje OyaeT Bo3Oyx-
neno npursikedue. CMOTpHATE, KK IajnKa TNPUTATHBAeT K cebe
map: B CTekJie, KAK H B Cypryue, i JIerKO MOrYy YHHUYTOXHTb

¢ KOTOPHIX roBOPHT B JaabHeiimem Papancit, sBASOTCT CYUIHOCTBIO
TaK HA3. XHMHUECKOro CPOJCTBA, MAM MNPHUTSKeHHs. YTBepxaende Pa-
pajged, 4YTO BOJOPOJ ©He B COCTOSIHHMH NPHTAIYBaTh Kakyr-116o u3
CBOMX. COOCTBEHHBIX YaCTHI[, MOXKHO C COBDPEMEHHOHX TOUKH 3peHHs 00-
OCHOBATb  YKa3aHHUEM HA HC3HAUYNTECJBHOCTH YCKOPQHPIF[ Hu CKOpOCTGi’I,
00y Ca0BIEHHBIX NPUTSKCHHEGM  MEeMAy MoJadeKyaaMH BOAOPOAQ,
CDABHUTENLHO CO CKODOCTSMHM WX TemioBoro Jmuxenus. $apapeit ciue
cudTan MBOJOPOMA IMOCTOSTHHBIM TIa3oM, HbIHE Xe Mbl yMceM TMpeBpa-
maTth BOIOPOX B XHAKOE H TBEPAOE COCTOAHHE.

! AManbraMaMH{ Ha3blBAOTCA CHOAABH METAMIOB ¢ DPTYThIO, B
JAaHHOM caydae cepebpa.
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9TO NPHUTAXKEHHE, CJleI'Ka MpoBelds MNajKkoit mo Moed pyke, H
TaK)Xe CHOBa BO3GyIHTb €ro TPeHHeM O LIeJK.

[lepeiinem Temeps K ApyroMy siBjenuio. I BO3bMY KYCOK
Cypryya ¥ nocpeAcTBOM TpeH:sl BO3GyXy B HeM NpPHTAraTesb-
HY10 cuay. Bel mOMHHTE, 4TO BCAKHH pas, KOrga MBl HMeJIH
JleI0 ¢ DNPUTAKEHMEM TACOTEHHs, XHMHYECKOTO CPOXCTBa,
CUenJieHust wau (KaK B TaHHOM CJyuae) 3JIeKTpHYecTBa, BCEria
HNPUTATHBAIONIEE TEJNO CaMC B CBOIO Ouepej]b NPHTSICHBAeTCS
IPYrHM TeJOM: Hap IPHTACMBAETCS CYPryu4oM, HO H CYpryd
B CBOIO Ouepeib NMpHTATHBAercsd WAapoM. Temepb sl HOBEWY Ky-
COK Hateproro (anesnio
cypryua B 6ymMaxKHOM cTpe-
mend (puc. 33) TaK, YTOGHI
ero JABHIKeHHe CHeJaTb 60-
Jee CBOOOIHBIM; 3aTeM £
BO3bMY IpPYroit Kycok cyp-
ryua, TaKxe IOTPYy €ro
¢bnasesvio W npuGIMKY K
nepsoMy. Kasanoch 651, 4T0
OHH JOJIKHBl TPUTATHBATDH
ApYr Apyra, HO CMOTDHTE,
uto mnpoucxoxur. OHm He
TOJNBKO He NPUTATUBAIOTCH,
a, HanpoTHB TOro, OYEHb
CHJIbHO OTTaJIKHBAIOTCA
Ipyr oT Apyra, H s MOTY
TakKuM 0Gpa3soM 3aCTaBHThb
MOJBIKHON KYCOK Cypryya BepTeThbcsl CKOJIBKO MHE YTLOAHO.
Mul BuAMM, uTO 3TH JBa KyCKa cypryda, Kad(Iblii H3 KOTOPBHIX
oJapeH B TaKOH 3HAUHTE/NHHOM CTeNmeHW CrnoCOOHOCTBIO MPHTH-
XKeHHd, OTTAJKUBAIOT APYr APYyra, W NPHUTOM C, Takod cHJOH,
4TO 8aCTABJAIOT THKeNblfl KYCOK Cypryya BepTeTbCH HECKOJIb<
Ko pa3 cpsny. Ho kak Bbl. Aymaere, uTO NpOHM30ALET, €cJH
B KycKe cypryya BO3GYAMTb 3JIEKTPHUECTBO M NPHOJH3HUTH
K CMOJie KYCOK CTeKJsa, HoTeproro menxkom? $ mnpu6inxaio
BO30Y:K/E€HHOE CTEKJIO K BO3GYKAEHHOMY cypryuy. Bel Buawure,
YTO OHM CHJILHO MpHTATHBAOT Apyr Apyra. CaenosarenbHo,
MeXJIy 3TUMH JABYMS DONAMH IPHTHIKEHAS €CTb HeKoe pasJH-
upe. 37eCh HUMETCA A Ba pOAA IMPUTAMEHHS, COBEPLICHHO
OT/IMYHELE OT BCEro TOr0, YTO MBI JO CHX NOP BHACIH; OLHAKO
cmua, pefictBylouias B O6OHX cayuasfix, OfHAa M Ta xe. TakuMm
06pa3soM, Mbl HMEeM 3J1eCh [JBOMCTBEHHYIO CHJY: CHJy NMPATANKE-
HHsl H OTTQJ/IKMBAHUA.
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Sl mokaxy BaM e€lle OJHH ONKIT, KOTOPHI RXO/MXKEH NMOMOUb
BaM yscHUTb cebe 310. §1 ycramaBmmBaio rpy6bii yKasarein,
T. €. BO30y:KIEeHHbIH Cypryd, BUCALIMA ONATb B CTPEMEHH: 3TOT
yKkasatejb rpy6, HO AJs Moell LeJH OH JHOCTaTOYHO YYBCTBH-
TesieH. Depy Temeph IpPYroif KyCcOK Cypryua M YHHYTOXAlO B
HeM 3Ty CuJy, JIErOHBKO NMPOBOAS MM IO MOEH pyKe; 3aTeM s
Gepy TLIAaTeJNbHO BBHICYLIEHHbI M CIIHTHIE B (popMe manoukn
Kycok ¢aanemu (puc. 34); BCTaBasiio CYpryd B STy ILIANOUKY
u 6yny TepeTh Cyprydy u ¢mavesp Apyr o Apyra, 4TO JErKo
clesiaTh, BepT MajKy cyp-
ryya, BCTaBJeHHYI0 B Ila-
Mmouky. $1 ocraBssl0 manod-
Ky Ha cypryue H BMecTe
npubJHuKalo MX K Hauemy
ykasatemo. [TocMoTpuM Te-
nepb, KakoBa xe Oyler Ha-
IIa IpUTHAraresibHas CHJA.
Hukakoit cunet mer! Ho
TENepb Sl ONATb BBIHUMAIO
cypryu us (psaneneBoit ma-
IOYKH H IIOCMOTPIO, KaK K&
OHH OyIoyT BecTH cels IO- :
po3Hb. Bul Bunmute, uTO Cyp- Puc. 34,

I'yd TaK e, Kak M Ipex-

Jie, OTTAJKHBAaeT yKa3aTeJb,

a IIanoyka IOJIyuyHJa CHOCOGHOCTb NPUTHATHBATH €r0; OAHAKO
KOrja s COeIMHSI0 KX BMecTe, NPUTKEHHe IiepecTtaer jeil-
CTBOBATb. §l MOBTOPAIO OMLIT, X BHI €llle pa3 BHIHUTE, YTO NPUTH-
JKGHHE B NOCJNENHEM cJyyae NefCTBHUTEJbHO Hcye3aeT. TakuM
00pa3oM, Mbl CHO BHIHM, 4TO cypry4 u (Janenesas mamnouxa
OTAeNbHO IPYr OT Apyra AeHCTBYIOT Ha yKa3aresb, HO, OyAyuYH
COeJHHeHEl BMecTe, NEPEcTaio? HA HEro AeHdCTBOBATH.

Jaa nauana sToro Gyner AOCTaTOYHO, yTOOLl AaTh MOHH-
THe O Xapakrepe CAJbl, Ha3bIBAEMOH 3JE€KTPUYECTBO M.
Cuiy 3Ty BBl MoxKere BO3GYAMTH B OUPOMHOM YHCJIE NpeaMe-
ToB. i1 3TON Leau MOMKHO B3ATh XOTs Gbl HeGOJBILYIO maJ-
Ky Cypryda H YCIPOHTb CJeLyIOIIero poja YyKasaTelb
(puc. 35).

Ha wacoBoe cTekJio uiM HeNocpeCTBEHHO HA 4achl (HYKit0
UMeTb TOJIbKO Kakoe-HHOY[db TeJO ¢ BHIIYKJOH NMOBEPXHOCTHK)
HaJ0 MOJIOJXHTb KYCOK IJIOCKOTO CTEKJa; BEl MOJYUYHTE HOBO/b-
no noABMXHHIA HeHTp. Tenmeps a1 Gepy 3Ty MJIOCKYIO pefiky H
KJaaay ee Ha MJOCKOE CTEKTO,
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Sl Huly HeHTp TAMNKECTH pefikd, KOTOpYIO MHE HYXHO ypaB-
HOBECHTh Ha 9aCOBOM CTeKJie TaK, 4ToObl pedka BecbMa JIETKO
Bpallajack OKOJO LEHTPa 4acoBOTO CTeéKja. Temeph A BO3bMY
KYCOK Cypryua, IOTpy €ro O MO OfeXAy H nonpo6yio, UMeer
Jd OH TPHUTAraTe/bHYIO CHOCOGHOCTb, AJS Uero HAEpKy ero
6nu3 peliku. Bl BuIHTe, KaK CHJbHO peffka MNpPATATHBACTCA
CyprydoM: fi Jake MOry BpaIlaTh pefiky OKOJO LeHTpa Gaaro-
Japsi IPHTSXKEHUIO Cypryua.

TakuM 06pa3oM NOJYYHJICH NPEKPACHBIN yKasaTesb: Belb
HeGOJbIIAM KyCKOM Cypryya, MOTEPTHIM O MOJY MOero ciop-
TyKa, fi CMOT NOBePHyTb pefiky. [lis OGHApyXeHUs SIEKTpHie-

CKOTO TPUTAXKEHHA MOXKHO IPHAYMaTb MHOXKECTBO Pas3JIMIHOTO
pona ykasareneil. ITouTn Her Tesia, KOTOpOro Bbl He MOIH 6b1
ynoTpe6uth A 3T0f e Bot, Hampumep, f crufaw B o6pyu
nosocky 6yMaru (pac. 36) m nosryyaio ykasaressb, Jy4lle KOTO-
pOro Heyero M KeJaTh; CMOTDHTE, KaK OH KaTHTCA BCJEN 33
cyprydoM. Ecna cresath ero Memblle, TO OH, pasymeercd, Gy-
ZIeT KaTHTbCH CKOpee; MHOT/id OH JaXe NPUTATHBAETCH CYPry-
YoM BBepX Ha Bo3IAyX. BosbMeM HeGO/IbLIOH WIAPHK H3 KOJO-
anyMa. OH A0 Takoill CTeNeHH HA3JIEKTPH3OBLIBAETCH, 4TO €rd
C TPYAOM MOXKHO OTIEJHTb OT MOEl PyKH, OH OTCTaHeT OT Hee
pasee JJIst TOTO, YTOOHl NPUJHNHYTH K Apyrofi pyke. CMorpure,
KaK CHJBHO B HEM 3JEK1pHYECTBO; INOYTH HET BO3MOKHOCTH
NPUKOCHYThCS K HeMy, He B036yxnas B HEM 3TOH CHJIbL
A BoT Apyroe Tejo, Pe3nHA, HAPE3aHHAA TOHKUMH IIOJIOCKaMH.
VuBHTEbHO, KaK CHJbLHO MOXKETe Bbl €e HadJeKTPH30BaTh
IyTeM TpeHHs B PyKax.

HtaKk, Bbl ICHO BUAMTE, YTO CTh IBa POJA 3JEKTPHUECTBA,
M3 KOTOPLIX OJHO NOJyuaeTcs TPEeHHEM Cypryya o (Janesp,
a Jpyroe TpeHHEM CTEKJa O LK.

B npupoje CyleCTBYIOT 3aMeuaresibHble T€sa, HashiBaeMble
MarHuTaMu; ABa o6pa3umKa MX JexaT 3Iecb Ha CTOJXe.

Marsut npefcrasiser coGoif poj ese3Hoid PyAH, 3HAUH-
TeJbHOE KOJNMYeCTBO KOTopoi aoGuiBaerca B Ilsennu. Marmu-

83



TLI OfApEHbl NPUTSKEHMEM TATOTEHHs), CLENVIEHHs, PaBHO Kak
i H3BECTHBIM XHMHYECKHUM MpUTAKEHHEM; KpPOMe TOr0 OHH
06/1aaI0T ell[e CHJIbHOK CHOCOGHOCTBIO NPHTSATHBATh HEKOTO-
pble ApyrHe Teja. DTOT KJIOY, HANPUMEp, NOJANEpKUBAETCH
maruutoM. IIpurs:kenue, mefCTByIOLlee B 3TOM CJyuae, HE €CTh
HH TPHTSKEHHEe XMMHYeCKOI'0 CPOJCTBA, HU NPUTSKEHHE CLEIl-
JIeHVs, HH TNPHTSXKEHHe 3JIeKTpuYecTBa (Belb KaMeHb He MpPHUTH-
ruBaeT NpHOJUKEHHOrO K HEMy PesHHOBOro Iapa). DTo mNpH-
TsSKEHHe COBEpIIEHHO OCOGEHHOro poxa: OHO ABOMCTBEHHO 110
CBOHM cBoHcTBaM H, 4TO eule GoJiee 3ameyaTelIbHO, OHO HE
MOxeT OBITb JIEIKO YHMUYTOXKEHO B OJAapEHHOM UM BelLecTBe,—
OHO CYLIRCTBOBAJO B 5TUX KaMHSX B NpPOJOJIKEHHE BEKOB, KOI-
Ja OHHM JieXanun B Hexpax 3emyu. Mbl MOXeM IDHIOTOBHYH
U HCKYCCTBGHHBIE MAarHWTbl. 3aBTpa A NPHTOTOBJIO OYEHb CHJIb-
HBI HCKycCTBeHHBI Maruut. IToka ke BO3bMeM OJUH H3 TOTOBBIX
HCKYCCTBEHHBIX MATHMTOB H IIOCTapaeMCsi y3HaTb, B KAKOH wacTH
€ro CoCpeoTOYeHa 3Ta CHJa U ABOHCTBEHHA JIH OHA II0 CBOEMY
xapakrepy. Bel BHAHTe, 9TO MarHUT NPUTACHBAET ABA MM TPH
JKeJIe3HbIX KJ0Ya OLMH 3a JPYTUM; OH IPHTAHET H OUeHb GOJIb-
mo# Kycoxk xene3a. Kak BHAHTE, 3TO INpPUTSAKEHHE COBCEM
HHOE, HEeXeJH TO, KoTopoe Mhbl B030yxXaamu B cypryde, H6O
CYpPry4 HpHTACHMBAJ TOJIbKO JIErKnil INapuK, a MarHyT NMoJHHUMA-
€T HECKOJIbKO 30JI0THHKOB Kese3a. W eciu Mnul paceMoTpum
NOBHHMATe/bHEe 3TO IPUTHKEHHe, TO YBHIUM, YTO OHO HMe-
€T paj ADYruX 3aMeuaresbHbIX ocofeHHocTell. Bo-mepBrix, MbI
BHAHM, YTO KOHIII MArHUTHOH NOJIOCHl TpPUTATHBAIOT KJIOU
(puc. 37), Mexnay TeM Kak cepefiuHa ee He o6Jajaer Takoif
cnoco6HOcTEIO. [ToBURHMOMY, ClefOBaTe/bHO, HE BCE BEllEeCTBa
MarHuTa ofapeHsl NPHTsAraTebHON cuioit. Ecam s mpucrasiie
9TOT MaJieHbKHI KJIOY K CepefiuHe IIO0JOChl, TO OH K Hell He
[pPUCTAaeT, OMHAKO, €CJH IMPUCTABUTh €ro HeMHOro OJmxe K
KOHIlY €e, OH NPHCTAeT, X0TA H cJjabo. He 3ameuarespHO i,
4TO B KOHIAX NOJOCHI €CTh NpUTAraTesbHAass CHJIa, a B cepe-
JMHE OHAa OTCYTCTBYeT W UTO B IOJIOCE eCTh JIBa MeCTa, B KO-
TOPEIX Kak OLl COCpefOTOuUeHa BCH INpUTAraTesbHasg CHJaP
5l BO3bMYy NOJIOCY MariuTta, TLAaTesbHO YPaBHOBeLlY €e Ha Of-
HOIl TOUKe, Ha KOTOpO#i oHa MorJsia Gbl cBOGOJHO Bpauiathecs, H
HOCMOTPIO, Kakoe JieficTBue IIPOM3BOJHUT HA IIOJIOCY MarHura Ky-
COK Kesesa. Bul BHAMTE, uTO 3Keje30 NMPUTATHBAET KaK OJHMH,
TAaK H APYrofl KOHUBI ee, TAaK TOYHO, KaK AeHCTBOBANH CYpryu
H CTEeKJIO B NpeXHHX HaUIAX OMbITaX, C TON pasHuueld, yTo XKe-
Je30 He INpPUTATHBAe? cepefuHbl mnoJsockl. Ho ecau BMecTo
KycKa XeJe3a s BO3bMY JAPYrofl MarHMT M HCOpoGyio TakuM
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ke o6pa3oM HeficTBHE €ro Ha NOIBHKHYIO MACHHTHYIO MOJIO-
Cy, TO BBl YBHIMTE, YTO OJMH H3 €r0 KOHLOB OTTaJKHBAeT IO-
JABHJKHOH MarHuT: 3JeCh, CJeJO0BaTe/bHO, IEHCTBYET yiKe He
NPUTSXKEHHe, a OTTAJKHBAHHe. B TO ke BpeMs, €cju s BO3bBMY
Ipyroil MPOTHBOMOJIOKHBIA KOHEl, MarHuTa M HPHABHHY €ro K
TOMY e KOHIY MOABHXHOTO Marmura, TO OH INPUTSHET 3TOT
MarsuT.

Ha ppyroM ombiTe MOXKHO elue Jyuile yBHAeTb 3T0. BoT
(puc. 38) HeGo.bllON MATHUT B BHJAE HIJIbI, KOHIBI KOTODOIT
OKpallleHbl Pa3jIMYHO, TaK YTO BHl MOXKETE OTJHUYHTBb HX OJIMH
oT Apyroro. DToT KoHel (S) MaruuTa NPHTATHBAETCS HEOKpa-

Puc. 37. Puc. 38.

IIEHHBIM KOHIlOM HIIEI, HEOKpAlllennblit KOHel, UrJIBl cJjelyeT 34
HHM, KOIJla f JBHTal0 5TOT KOHeN S 10 OKPYXKHOCTH Kpyra. Bel
BHJIHUTE, OHU INpHUTArHBalOTCA ¢ Gosbwoil cusiolt. Ho ecmu n
NOCTENeHHO NPHOMMKY cepellHy MarHuTHOH MOJOCH K He-
OKpallleHHOMY KOHILLY HIJIbl, TO OHAa He NPOM3BENET Ha CTPEeJKY
HUKAKOro HefCTBUA, HH MPUTSKEHHs, HH OTTajJKkuBaHuA. Mex-
Ay TeM, KOrja s npuGJHzKaio NMPOTHBONOJIOKHBIT KOHEL, I0J0-
cel N K 5TOMy e KOHLY CTpeJKH, TO OKpallleHHBIH Koruel
CTpeJIKM OTTasIKuBaeTcs. To ke camMoe Mbl MOXKeM CIeJarh C
KOHIIAMH MAarHUTHOH [OJIOCHI W OTHOCHTEJNBHO APYroro KOHUA
MAarHUTHOM OTpesiKu. MBI H TYT yBHAWM, YTO OJHUH KOHel Mar-
HUTHOH MNOJIOCHl NPHTATHBAET KOHEI[ CTPeJKH, MEeXIy TeM Kak
Ipyrofi KOHeN, NOJIOCHL ero otrtajkuBaer. Clef0BaTesbHO, MbI
HMeeM 37echb [eJO C ABYMS POLAMH CHJbl, NeHCTBYIOILMMH Ha
pa3HblX KOHLIAX MAarHWTa, WJHM, BepHee, ¢ IBOHCTBEHHOH CHJION,
yXKe 3a/0KEHHOH B 3THX TeJaX M MpOABJAILecd B BU/e
NPUTSXKEHUsT U OTTaJKuBaHus. Tenepp, Korpa s 6yny ynorped-
JISTh CJIOBO MAaT He TH 3 M, Bbl yXKe Gynere 3HaTb, 4TO TAKOBO
Ha3BaHWe STOil JBOHCTBEHHOH CHJEBI.

C nomouIsi0 5TOr0 MarHHTa Bbl MOXKETe H3rOTOBJIATH HCKYC-
CTBeHHble MarHuThl. Bov HCKyccTBeHHBI Marmut (puc. 39), o6a
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KOHLA KOTOPOIrO CORMHHEHbl AJA TOro, YTOObl YBEJNHYHTBH NpPO-
H3BONUMOE HM BreuaT/eHHe. STHM MarsuTOM MOKHO NpPHIOJ-
HATb KYCOK KeJjie3a; 6oJjiee TOTO, €CJlM Ha BEPXHIOIO 4acTh 3TO-
ro MarHuTa HOJIOXKHTh KYCOK IKeJje3a, Ha3hiBaeMbll fKopeM, TO
SIKOPb C TaKOH CHJION NPHUTArMBaeTCS MAarHHTOM, YTO, B3fBLIHCh
3a ero pyuky, MOXKHO NPHIONHATH BeChb MarHuT. Ecym BBl BO3b-
MeTe WIJIy M NpoBeJeTe OJHHM KOHIOM ee 0 OJHOMY M3 KOH-
I[OB MarHMTa, a APYTUM KOHLOM IO JPYroMYy, 3aTeM OCTOPOXKHO
NoJIOXKHUTE ee Ha BOAY (6naronaps JIErKOMy CJIOI0 KUpa, KOTO-
PbIM HIJIa NOKpBLIAaCh BCJEACTBHE NPHKOCHOBEHMS BAILUHMX PYK,
OHa MOXKeT NJaBaTh HA BOAE), TO, NpubsmIKas K M/IaBalouieil
urJe APYryilo HaMarHM4eHHYIO HIJly, Bhl CMOXKeTe
HabmonaTh BCe sABJICHHA INPHTSXKEHHd H OTTal-
KUBaHHS.

3amMeThTe, UTO XOTH HA ITUX MargUTax g MO-
Kasaj, yTo [ABOHCTBEHHAsl CHJa NPEeHMYIeCTBEeH-
HO oOHapyXKHBaeTC Ha HX KOHLAX, TeM He MeHee
B IPOSIBJIEHHH 3TOH CHJIBI yyacTBYeT BeCb Mar-
HuT. CHavaja 3TO MOKaxeTCsi BaM CTPaHHLIM,
¥ TNO3TOMYy MHe INpPHAETCA HA ONbiTeé JO0KasaTh,
4TO 3TC He CJY4YalHOCTD B 4YTO JeHCTBHTEJbHO
BCfA Macca M&arfHiaTa yd4acTByeT B IpOSBJIEHHH
MarHeTH3Ma, TOUHO TaK Ke, Kak npu mnafgenun Puc. 39
TeJ CHJa TAFOTEHHS NeHCTBYeT BO BCel MX Macce..

Bor cranrphas roJoca (puc. 40), KOTOpYIO sI XOuy HAMATHHU-
THTb [OCPEICTBOM TpeHus o Goubuiofi MarHuT (puc. 139).

Teneps 06a KoHLA NOJMOCH! CTA/IM MAarHUTHLIMH, NPHUEM Xa-
pakTepsl HX NPOTHBONOJIOXKOLL. [IOKyZa 1 He B COCTOSIHHH OT-
JIMYUTh OJHMH KOHeI NMOJIOCH OT JPYroro, HO cAeJaTh 3TO Jier-
Ko. Bbl BupuTe, yTO, KOra f MPHOJIMKAIO MOJIOCY K MAarHUTHOM
crpesre (puc. 38), OZMH KOHel ee MPUTSTHBaEeT, a MAPYro
OTTaJKHBaeT OAMH H TOT XKe KOHell CTPeJKH; MeXIy TeM Kak
cepeflMHA NOJIOCH He IIPOM3BOJHT Ha CTPEJKY HHUKAaKoro Jeii-
CTBHA: OHAa He MOXeT HAelfcCTBOBAThH INOTOMY,
YTO HAXO/HUTCA HANONOBHUHAE PACCTOAHHUS Me XK-
Ay o6oumu KoHumamu Ho remepp a1 BeuIOMaro u3 moJo-
col Kycok NS. TlocMOTpHTE, KaK CHJILHO ORI KOHEL 3TOro
Kycka N npuTaruBaeT KoHen crpesky (puc. 38) W Kak Apyroit
KOHel, ee S OTTaJKuBae? TOT e KOHEl CTpejkd. Takum
06pa3oM MOXKHO IOKa3aTh, 4YTO NPHTAraTeJbHast H  OTTaJ-
KHBAIOLasl CHJIA COHEpPXKHTCA B KaXJOH YacTH Marmura, HO
0oGHapYKHBaeTCsl OHA TOJHKO HAa KOHIAX MarHuta. Bel ckopo
NoMMETe, KaK 3TO IPOMCXOJHT, HO ceiiuac HALO YCBOUTDb, 4TO
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Kaxgas yacTb B3sITOMl HAMH CTaJbHON MNOJOCH cama-no-ceGe
eCTb MarHuT. Bor 3mech y MeHS B pyKax HaxOAUTCS OYEHb
MaJIeHbKHI KyCOuYeK, BEIIOMAHHBI{I H3 CaMOTO ILeHTpa MOJIOCH;
KaK OH HHM MaJ, Bbl BCe k€ BH]QHTE, YTO ONHH KOHel ero obJa-
IaeT NPUTSIKEHHeM, a Apyrofi orrajkusanueMm. Hy, ne 3ameua-
TejbHAa JIH 3Ta cuja? BecbMa yiuBHTeJBHEI CpefcTBa, NMO3BO-
JISIOIIME 3aHMCTBOBATL 3Ty CHJY OT OIHOTO TeJja H NepefaBaThb
ee ApyraM. §I He MOry caeJaTh KYCOK eJse3a MJH JPYroro
TeJa TAXKenee HIM Jerue, yeM OH eCTb, MOJOGHO TOMY, Kak IO
NpHpOfe CBOell BCAKOE TENO JOJIKHO MMeThb M AeHCTBHTENbHO
HMEET H3BECTHYI0 CHJY CHEIJIeHHs: CHJIy e MarHeTu3Ma Mbl
MOxeM NpHJABATh WJH OTHHMAThL M PACIoJiarath €l0 MOYTH MO
HaleMy NPOH3BOJIY.
R snsn & Tenepp onsATh BepHeMCH Ha KOPOTKOE
== ==  BpeMs K NpeiMeTy, O KOTOPOM Mbl TO-
BODHJIM B Hauaje 5TOH JieKuuu. Bl Bu-
Puc. 40 nuTe 3xech Gosbluyio Mammay (puc. 41),
’ YCTPOEHHYIO® JHJi1 TOro, 4TroObl TepeTh
CTEKJIO O IIeJK M TakuM o6pasoM TMoJy:
yath CHJy, HasblBaeMylo 3JekKTpHuecTBOM. [Ipu moso-
pauMBaHHM DYKOSTKHM HeMeIJIeHHO pa3sBHBaeTCA H3BECTHOE KO-
JIHUECTBO 3JIEKTPUYECTBA, YTO BBl BHAMTE IO [BHXKEHHIO BBEPX
MaJIeHbKOTO COJIOMEHHOrO yKasarens A. OTTanxkusanue Gy3uHHO-
ro 1apuka Ha KOHIE COJIOMHHKH CJYMKHT IPU3HAKOM TOrO, 4TO
B STHX MEIHbIX NPOBOIHHMKAX B ecTb sjexkTpuyectBo. 1 xouy
1I0Ka3aTh BaM, KaKUM 0GPa3oM 3TO 3JEKTPHYECTBO MOXKeT GbITh
VAaneHo u3 HUX. JJf 3TOro si NPHKAcaloch K NPOBOAHHKY U
H3BJIEKAI0 H3 HEro TakuM 06pa3oM HCKPY, BCJe] .32 YeM. cOJo-
MeHHBIi yKasaTejb HEMeJJeHHO omyckaeTcsi. Takum o6pas3oM
BCE 3JIEKTPUYECTBO, NMOBHAHMOMY, HCUe3/10; H B TOM, 4YTO A
JeHCTBHTENIbHO YIAJUN ero, Bl yGenurech 6Jarogaps cleny-
fouieMy ombity. §1 Gepy MeAHbIl LMJIHHAD 32 €r0 CTeKJSAHHYIO
PYYKy W IPHKACAIOCh UM K NIPOBOJHHKY, B pPe3yJbTaTe s yAaJio
HEKOTOpPOe KOJHYECTBO 3JEKTPHYECTBA M3 NPOBOAHHKA B UH-
JIUHAD, yKa3aTe/b NIPH 9TOM HEMHOTO ONYCKAeTCsl, UTO JOJAHO
O3HayaThb IIOTEPI0 HEKOTOPOro KosauuecTBa 3jekTpuuectBa. Ho
9JIEKTPHYECTBO HE MCYE3JI0, OHO COOPaHO 3[€Ch B MEIHOM LU-
JuHape. S1 MOry yHOCHTB M NeDEHOCHTDh 3JIEKTPUYECTBO U3 OJIHO-
ro Tesia B APYroe He IOTOMYy, UTO CaMo-NQ-ce0e 9JIEKTPHUECTBO
npeacrabjsgeT co6oil KaKoe-HHGYIb MaTepnabeHoe BEIIEeCTBO, a
6sarofapst KaKoMy-To oc06eHHOMy CBOHCTBY ero, He BCTpeuaB-
lmeMycs HaMm ellie HU B ofHo# u3 cui. ITocMoTpum, ecThb Jiu B ca-
MOM JieNie 3JIeKTPHUECTBO B STOM LuJuHApe. SI MOjHOWY Hail
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HMAMHAD K OTBEPCTHIO, H3 KOTOPOro BhiTeKaeT ras. Bol pum-
Te WMCKpy, IepPecKaKuBalol(yl0 OT LHJHMHIApPA K CTpye rasa.
[lpaBaa, ras oT Hee Bce e He BOCIJIAMEHsSETCs, HO HMCKpY Bbl
BO BCAKOM cJydae BHIEJH, a €CJH OHA He 3aXTJia rasa, To 3TO
TIPOH30IILI0, BEPOSITHO, OTTOrO, UTO JIErKWil BeTep B KOMHATE
OTKJIOHWJI B CTOPOHY CTPYIO €O, HHAue ONBIT AOJKeH GBI Gbl
yoateed. DTOT ONBIT Mbl MOBTOpHM mnocue. Ilepeckounslias
HCKpa TOKa3biBaeT BaM, UTO Mbl MOXKeM II€DEHOCHTb CHIy 3JeK-
TPHUECTBA M3 MAIUMHBI B IHJWHAP, YHOCHTH ee BMeCTe C HUM
g nepefaBaThL 3aTeM Ka- A
KOMY-HHOYIb  LPYrOMy: ‘
reny. Bbl 3HaeTe oOuYeHb
XOpOIIO IIO OMBITY, YTO
Mbl MOXeM IIePeHOCHUTb
CHJIy TEIUIOTHl U3 OIHOTO
Tena B Apyroe. Hanpu-
Mep, ecju § AepPKY MOio
PYKy OKOJO OrHf, TO
oHa Harpepaercd. JI Mo- :
ry IokasaTtb BaM OIIBbIT TN ’
[epeneceHuss TEIJIOThl C.
NOMOIGIO 3TOr0  Iapa,
HaKaJleHHOTO  JOKpacHa. Puc 41,
Ecou s mpuxMmy K HeMy
IIPOBOJIOKY;, TO 4acTh TeIJOTHl Ilapa NepefaeTcsi MPOBOJIOKE, H
CTOHMT TOJIbKO MPHKOCHYTLCS el0 K XJION4aTo0yMarkKHOMY IOPOXY,
uTo6bl 1OKa3aTh BaM BO3MOXHOCTb NEpejayd TemJoTH Iapa
IIPOBOJIOKE M MPOBOJIOKH IIOPOXY: OPOX HEMEAJEHHO 3aropaercsl.
Bbl Bugute, TakuM 06pa3oM, YTO HEKOTOphle CHJIbI NMEPENAI0TCs]
OT OJHOrO TeJa K APYroMy, a ApyrHe He IepejaioTcs. 3aMerb-
Te, YTO TEIJOTAa [0Jro COXpaHserc:d B miape. $I mory mpukoc-
HYTLCS K HEeMy NIPOBOJIOKOH MM MaJiblieM, H €CJi CHeJalo Io-
caefHee GLICTPO, TO 0BOKIY JHUIb NOBEPXHOCTh KOXH. B mpo-
THBOMOJIOXKHOCTD STOMY, €C/1d s IPHKOCHYCh NaJIbIleM K HaileMy
UMJIHHAPY, TO KaK Gel ObICTPO A HM CHeJajl 3TO, JJIEKTPHUIECTBO
HeMeJICHHO HC'Ie3aeT M3 Hero, MrilIOBeHHO pPacCeHBAEeTCd.
Teneps A XOuy NOKa3aTb BaM, KakuM 06pasoM TemjoTa H
57EKTPHUECTBO LEPEeNaloTCs 0T OAHOrO Tena apyromy. Hesno
B TOM, YTO CINOCOGBl INpPOBOAMMOCTH MJIH Tepefaud CHJel
'BECbMa 3aMeyaTeNbHbl, 4 AJIf HAC OYeHb BAXKHO MOHATH HMX. [lo-
CMOTpPHM, KakKuM 0GPa3OM 3TH CHJIBI NEPEXONAT C MecTa Ha Me-
cto. Kak TemsoTa, TaKk WU 3JEKTPHYECTBO MOTYT INepe/aBaThCs
no mpoBoAHMKaM. Bor mpu6op, KOTOpBIA MOKAkKeT BaM, KAKHM
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o6pasoM pacnpoCTpaHsercsi mepsad M3 STHX CHJ — TEIJIOTA.
FpuGop srtoT (pHC. 42) COCTOMT H3 MeLIOH MOJIOCH, IPOXO-
Asuefl yepe3 TpyOy; ecJH NOMECTUTh CIIHPTOBYIO JaMmmy (310
oJull U3 Croco00B MOJyUCHHS TEIJIOThl) 1OX 3TOH TpyOoH, TO
nnaMa OyaeT HOAbIMaThbesi K MEAHOf IOJioce M Harpeer ee.
Tennora nepepaetcs or naMeHH JaMIbl K MeRHOI moJoce, H
CKOPO MOXKHO 6yZHeT BUIEThb, YTO OHAa HPOBOAMTCH [0 MeIH OT
UYAaCTHYKM K YacTHYKe: [0 Mepe TOro Kak TEeILIora IO HoJoce
pacmpocTpanAercs, OT NOJOCH H3YHHAIOT OTNafarh JepeBsH-
Hble LIaDUKH, KOTOPhle s npujenusn K Heii Bockom. Crepsa
0TNajaloT mapukd, O/mKallide K HarpeBaeMOMy MecTy, a 3a-
TeM [OCTEeNEHHO H O6oJee
yZasleHHLle OT Hero. Bol BU-
Iute, TakuM o0pasoM, UTO
TEMJIoTa UOCTENeHHO pac-
IPOCTPaHseTCA MO MEJH.
3amerpTe, 4YTO S5Ta CHJA
pacmpocTpansieTrcs II0 IIpo-
BOJHUKY BechbMa Me[JICHHO
CPaBHUTENBHO C  Paclpo-
CTPaHEHHEM  9JIeKTPHYECT-
Ba 1. Ecsin 7 oBepuy bymaroi
IBa UWIHHIpA, JepeBsH-
Hbl M METAJUIMYeCKHH, CONpPHKAcaloUlHecsi CBOHMH KOHLAMH, H
CTaHy HarpeBaTh JaMIIOH MeCTO CONPUKOCHOBEHHS MeTaasa C
JlepeBoM, TO Bbl YBHIHWTE, YTO TEMIOTa HAKOUMTCA B Jepene
H coxxeT 6yMmary, ero NOKpHIBAIOLIYIO, TOTAa KaK MO MeTaly
TeIJIOTa PacnpoCTPAHUTCH HACTOJILKO OLICTPO, 4TO HE YycCreer
3axeub 6ymary. Coeqguusis KycOK JepeBa W MeTa/ula H 3acTaB-
Jss IJaMst JeHCTBOBaTb paBHOMEpHO Ha o0a Tesa, Mbl Hakzew,
4TO MeTaJ/ll HarpeBaeTcsl CKopee, HexKeJu JepeBO: €CJH s 0J0-
Ky Ha JepesBo W Ha MelLb IO KycKy ¢occopa, To BH YBHIHTE,
4ro KycoK (hocdopa, moNOKEHHBI! HA Melb, 3aTOPUTCH paHb-
ule, HexeJH pacmiaButcs Kycok docdopa, jexamui Ha Aepe-
Be. DTO NOKa3biBaeT, KaK IJIOXO JepeBo MpoBoAuT Temno. Ho

1 Mexay TennonpoBOLHOCTBIO M 3JMeKTPONPOBOLHOCTBIO MeTaJlJoB
CyIIEeCTBYeT 3aMeyaTe/bHOE COOTHOIIeHWe, YcTaHoBiaeHHoe B 1853 T.
dusukamu Bumemanom n OpaniueM: npy HaHHON TeMieparype OTHO-
merue d(OSd).H‘-LIHEH’I‘OB TEeNJONPOBOAHOCTH H 3JIE€KTPONPDOBOAHOCTH €CTh
BeJaHuidHa TIOCTOARHAasA. B HacCTofdlllee BpPpeMsi 3Ta CBSI3b MEXAY TEINO-
TIPOBOJHGCTBIO H 3JEKTPONPOBOLHOCTHIO OOBACHAETCA HAa OCHOBE 3J€K-
TpOHHOK Teopuu Merainos (Hdpyns, 1900 r. m xp.). Cm. c6OpHHK
«Pusuxa», u. I, cepun «Hayka XX Bexa», u3x. 1928 r,
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YTO KacaeTcsl 3JICKTPHYECTBa, TO CKOPOCTh mepexona ero oOT
OJHOTO Teja K IPYroMy NpOCTO yAuBHTeJbHA !. Ilpu momomn
KyCKOB CTCKJIa H MeTajljla i CHeJal0 HEeCKOJLKO OINBITOB Haj
NPOBOAKMOCTLIO 3JIEKTPHUECTBA: MEXAY NpPOUHUM, STH OIBITHI
OODBACHAT BaM, NMOYEMY CTEKJIO He TepsieT 3JICKTpUYecTBa, KO-
T0pOe OHO NpHOGPEeTAeT NPH TPEeHHH UIeJKOM. Ecau npubmu-
3UTh K JEKTPHYECKOH MallMHe KYCOK MeIM, TO MOXKHO BHIETD,
4TO 3JIEKTPHYECTBO Iepeiijer U3 MalldHbl B MEIHBIN IHJIHHAPD.
Onsre-TakH, €cad si BO3bMY MeTa/UIAYECKHHl NPYT M NPHKOCe
HyCb UM K MalI4HE, TO YyKasaTesib MaUIMHbI HeMeJJIEHHO IO-
HU3HUTCS; OJHAKO, NpHKacasch K MallHHe CTEKJSHHOH najou-
KOH, Mul He OTHHMMaeM OT Hee HHWKaKOH CHJIbI, H3 Uero MOXKHO
3aKJIIOUUTb, YTO 3JCKTPHYECTBO NPOBOJHUTCS COBEPLIEHHO pa3<
JIWYHO Yepe3 CTeKJIO M uepe3 MeTaul. UToOBl cleaTh 3TO ewie
fACHee, BO3bMeM OJHY M3 JefileHcKHX 6aHOK. Korza Mel mpuka-
caeMcsl KyCKOM MeraJlla K NyrOBKe HaBepXy GaHKM H K MeTall-
Juueckoll 06oJi0YKe GaHKH, TO Bhl YBHAMTE, YTO 3JEKTPHYECTBO
NPOXOAMT IO KyCKy Me€Tanla B He3aMeTHOe JJ Hac BpeMs.
Ecnu s Bo3bMy mnig Haunero ombita AjuHHYIO (10060 MJIHHBI)
MeTaJVIM4ecKyi0 NPOBOJIOKY H OJHHM KOHIIOM ee INPHKOCHYCh
K BHemHell 0060/I0YKe, a APYrUM K NYrOBKe BEepXy -0aHKH, TO
Mbl YBHIUM, KaK B 3TOM CJlyuae NPOXOAMT 3JeKTpuuecTBo. OHO
MPOCKAKHBAeT MTHOBEHHO MO BCEil JJIMHE NPOBOJIOKH. DJIEKTPH-
yecTBO NepejacTcs COBEPIIEHHO HHAayue, HeXeJu TeljaoTa, Ipo-
XOJMBUIas yepe3 MeAHyIo mosocy (puc. 42): BeAb TaM NPOILIO
10 /4 baca, OKa OHa JOCTHUIJIA [EPBOro Iuapa 2.

Bot eine onbit, KOTOPHIN MOKaxeT BaM, 4YTO 3JEKTPHYECTBO
NPOXOJHUT yYepe3 HEKOTOpble TeJa M He IPOXOAHT uepe3 Apy-
rue. Tlouemy 5T uacTH 3/1eKTPHYECKOH MAIUMHBI CJHEJaHbl U3

1 CKOpOCTh MABHXEHHS 3JEKTPOMArHHTHBIX. BOAH DaBHA CKOPOCTH
ABMXeHUsT cBeTa, T. e. 300000 wxm/cex. UTo Kacaercs CKODOCTeH IOJO-
WUTENHHO W OTPHUATENbHO 3aPSIKEHHBIX JMeMEHTapHBIX YacTHL (HOMOB
H 3JeKTPOHOB), ABHXE€HHE KOTODHIX 00pasyeT sBJEHHE 3JeKTPHYECKOro
TOK3, TO S5TH CKOPOCTH BecbMa DasHOOGPasHBl — OT JOJeH MUIJIUMET-
Pa_ A0 MHOTHX THICAY KHJIOMETPOB B CEKYHAY — H 3aBHCAT OT pAAa
CIOXHBIX YCIOBHH: pPOJa BelLleCcTBa, CTeNeHH Da3psKeHHOCTH, TemIepa-
TypH, AeHCTBYOLUIEro HampsokeHUsd H np. CKOPOCTH CBOOGOJHBIX 9JeK-
TPOHOB B KATOAHBIX TPy6Kax W B PpafgUeBOM H3JAYUeHWH — IIOPAAKA
CKODOCTH (©BeTa.

2 [TepBrie ONBITBI IO ONpPENENSHH0 CKODOCTH ABHMKEHHS 3/EKTDH-
gecTBa 0 NPOBOAAM NpuHaAaexar Yarcrony (1716—1787 rr.) w Jle-
vonbe (1717—1799 rr.). DTH ONHITHI OKA3aJHCh HeyHAAUHbLIMH, M JHIOb
Yurcrony (1802—1880 rr.) smepsnie 8 1834 r. yAanoch, TOJAbL3YSACH
CBOMM H3BeCTHHIM 3€pPKaJbHLIM TIaJbBaHOMETPOM, YCTaHOBHUTb CKODPOCTb
nopsaka 62500 aHrd. MHIb. '
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menu? (puc. 41). ITotoMy uro MeAb MPOBOAUT SNEKTPUUECTBO.
A noueMmy IJs cToNGMKOB MaluMubl B3ATO cTekJjo? [lToToMy uto
CTEKJI0 INpPeNATCTBYeT IPOXOKIEeHHIO ajeKTpuyectBa. Ilouemy
5 YCTAHAB/IMBAIO 5Ty OYMaXKHYIO KHCTOYKY, NPHKDENVIEHHYIO K
AepeBSHHOMY INpYTy, Ha CTeKJSAHHBIA cToJ6uk (puc. 43) u co-
€[MHAI0 ee C IIOMOLILIO NPOBOJIOKH C
9JeKTpuYecKoil MamnHo#? Bel cpasy yBu-
IuTe, YTO NPU MOBEPTHIBAHHH PYKOATKH
MallHHBl 3JeKTPHYECTBO, Pa3BUBAIOLIEECS
B Heill, HeMeIJIeHHO NepexXoJuT INo Ipo-
BOJIOKE H [epPeBSHHOMY CTepXKHIO K KH-
CTOUKe, NPHKPENJIeHHO! HaBepxy ero. Bl
3aMeyaeTe OTTAJKHMBAIOLIYIO CHJy, KOTO-
py!o mpHoGpesn Tenepb INOJOCKH GyMard,
COCTaBJISIIOILMe HAlly KHCTOUKY: Kaik/ias
U3 HUX BBHIIPAMJIFETCS N0 HANMpaBJIEHHIO
K NOTOJKY H CTeHaM KoMHarthl. CHapyXu
3Ta NPOBOJIOKA NOKphITa pesuHoil. Ecin
6Ll A NMPHKOCHYJICH K NpPOBOJIOKE PYKOIf,
TO pe3uHa BCe-TAKM He INoMelnaja Okl
9JIEKTPHUECKOH CHJIe NMPOPBATBCA M YHTH;
HO ceflyac JJs HamMxX IeJeil pe3uHa
BrosHe moaxoaut. HMrax, Bbl BuauTe, KaKk
JIETKO MOCHIJIATh CHJIy 3JeKTPHYecTBa
C MecTd Ha MecTO, BLIOMpAs TOJILKO AJS
9TOro HaJJIeXKaIlHi MaTepuas, Crnocob-
Puc. 43. HbI IPOBOAHMTDL 3Ty cHuY. ITomoKuM, MHe
‘Hy2KHO 3axeub IIOPOX: 3TO JIETKO cleJaTh
NOCPeJCTBOM MepefaBaeMOro ¢ MecTa Ha
MeCTO 3JIeKTpuyecTBa. JI BO3LMY JeliieHCKYI0 GaHKYy WJHM “ApY-
roit npu6op, LAOIUA HAM 3Ty CHJY, HACBILIO HEMHOTQ IOpoxa
Ha KOHUBl HIYLIMX OT HEro NMpOBOAOB, H B TO MI'HOBEHHe, KaK
f COEMMHIO HX C IIOMOLIBIO STOr0 pPa3psfHHKA, BBl YBHAHTE,
4TO NOpox BocmiaMeHsiercsi. CMOTpHTe: f NMPOH3BOKY 3TO CO-
eflMHeHUe, W NOpOX, B caMoOM geJse, BcnbixuBaer. M econ s
MOKaxy BaM 3TOT MaJjeHbKHH Tabyper, BaM OyneT HeTPYAHO
TOHSTb, NOUEMY Y Hero CTEKJISIHHDLIE HOMKKH: OUEBHIHO, MOTOMY,
YTO CTEKJIO He JaeT SJEeKTPUUeCTBY yiTH B 3emimo. IlosToMy
ecJu f CTaHy Ha 3TOT TalypeT M NpuMYy B celd 3JeKTPHUECTBO
yepe3 NPOBOJHHUK, TO 51 6Ly B COCTOSIHHH IIEPeAATh CHJYy TOMY
npefAMeTy, K KOTOPOMY NPHUKOCHYCh.
S1 BcTas1 Ha TaGypeT M NPUKOCHYJCA K NMPOBOMHHUKY, Temepb
fl Ha3JIGKTPH30BaH H 4YYBCTBYIO, YTO BOJIOCHl MOH INpPHIOLHK-
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MaloTCHA, KaK NPUINOARUMANHUCH I0JOCKH OyMaKHOH KUCTOUKH
B npexblaymeM onsite. [lonpodylo, He yzacTes Jiu MHe 3axeup
ras, mpuKacasch K crpye elo nansuem. §I mpuGiixkao maser
K OTBEPCTUIO, 3 KOTOPOTO BBIXOAUT ra3. Bel BujuTe, MHE yJa-
JIOCh, XOTS X He Cpasy, 3a¥Keub €ro HCKPoil, BelleslIell H3 Moe-
ro majibua. Bel Tenepb BUAMTE, KaKHM 00pa3oM CHJA JICKTPH-
yecTBa MoxeT GHITh IepeflaBaeMa 3 NpeaMeTa, B KOTOPOM OHa
6bla BO36YVKIEHa, KaK OHA HPOBOJHTCH MO NPOBOXAM K Py
FEM TejlaM ¥ MOXKET CJYXHTh JJisi AOCTHXKeHHs IeJseli, coBep-
IIEHHO HELOCTHMKHUMBIX IOCPEJICTBOM TeX CHJ, O KOTOPLIX M
TOBOPH/IH B HauIMX IepBbX Gecenax. Bam merpymuo Gymer re-
1epb CPABHHTb CHJIY SJeKTPHYECTBA C IPYTHMU CHIAMH, KOTOpLIe
MBl yiKe paccMoTpesd. B ciexyiomuii pas Mel 6yaeM pPOAOJ-
XKaThb H3yueHHEe CHJI, CHOCOOHBIX NePeXOofHThb € MecTa Ha MECTO.

Jexuyusn VI
Coortnomenne dusngeckux cual

B reuenne mammx Gecef Mbl He pa3 BHIEJH, YTO OJHA U3 TeX
CHJI MaTepud, Ha3BaHHA KOTOPHIX 5l HANKCaJ Ha JOCKe, NPOH3-
BOJUT pe3yJbTaThl, MOJyvalolluecs H OT AEHCTBHA KaKOH-HU-
6ynp ppyrofi cmabl. Tax, HampuMep, Mbl 3HaeM, YTO 3JEKTpH-
yecTBO, KpoMe NPHTAKEHHS, IPOU3BOAHUT ellle Apyrue HeHcTBus:
BeJb MBl BHAENH, YTO CBOMM B/IASIHUEM HA CHJy XUMHYECKOTO
CPOACTBAa OHO coenuHAer M padjaraer resa. CienoBaTe/LHO,
VXKe 32TOT eaydYaidl NpeiCTaBifeT HaM NpUMED CBSI3H MexXIY
asymst casiamvy. Ho 6biBator u npyrue, Gosee rayGokue CCOTHO-
menua. Mer JOJKHBI pacCcMaTpuBaTh He TOJbKO, KaK ONHA CHJIA
BJHSIe? HA APYrylo, KakaM o6pa3oM, HanpuMep, CHJA TelJOThl

-1 Copepixanye JNaHHOH JNeKUHH SICHO MOKa3biBaerT, uro xorta dapa-
Jeit B HEKOTOPHIX Cayuasx ynotmpebaseT MNOHATAE CHIALI B CMBICAE
HrioTOHA, HO B OGIIEM # I€JIOM 970 MOHATHE HMEET Yy HEr0 CMbICA
TIOHATHS 9Hepru#. DHepreTHyeckoe nouuManue GapaneeM TeEPMUHA CH I a
ccobenHo xopowmo BuAxHo B paGore 1850 r. «O B0aMOXHOH CBsi2H
9JNEKTPHUeCTRA W TArorenus», rige Papafedl pmaxe mqenaeT HONLITRY
HELGOCPEACTBEHHOIO MCIIONb30BAHUA OHOBBIX JIMHHHA IOJST  TAXKECTH
3emam [IJs NOJNydYeHAs SJIeXTPOMarEATHON oHeprmd, Xorts onbith  Pa-
palesl OKasajMCh HEYJAYHHIMHA, BO OH BHIPaXaeT TBEPAYIO YBEPEHHOCTb,
YTO TaKoe MCNOoJb30BahHe Bo3MOxHO. KocBennbiM o00pasoM, kKaK MH
8sHdeM, NOTeHUHaNbHAS 3SHEPrHs 3eMHOr0 MOJA TAXKECTH B NIHPOKHX
MacwTabax INpeBpamiaercd Ha CHAPOCTAHNMAX B 8JeKTDOManHHUTHYIO
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efiCTBYET Ha CHTY XHMHUYECKOTO CPOJCTBA M T. H., fl0 MBI JOJIXK-
Hbl [I0CTAPAThCA HOHATh, B KAKOM OTHOIIEHHH 3TH CHJIbI HaXONSAT-
CsL JIPYT K APYry H KaKuM o6pasoM OJHa CHJIa MOXKeT GOBIThb npc-
BpallleHa B Apyrylo. SI mo/zkeH OYAy OTPaHHYHUTHCS OJAMHHUM HJIH
ABYMST IPUMEPAMH, NIOTOMY YTO uejioBeyecKas HayKa He MOXeT
[I0Ka-YTO OXBaTHTb B3aHMHOH CBSI3H W IpeBpAlleHUS CHJ B IOJ-
HOM oGbeMe. [los Hauajsa s BO3BMY KYCOK JIMCTOBOTO IIMHKA,
paspexy ero Ha y3kue IOJIOCKH H Harpelo ux, T. €. IPHJIOXKY K
HHM CHJIy TEIUIOTHI, NOMycCKasl B TO K€ BpeMsl CONPHKOCHOBEHHE
UX C BO3/yXOM, H Bbl yYBHAHTE, YTO OHHM IIPU 3TOM GYAyT ro-
petb. Bungs ropenue, BB yxe CaMH CKaxeTe, YTO B 5TOM CJIyyae
NPOUCXOJHUT XUMHYecKoe JeilcTBHe. Kak BBl BUIMTE, LOCTATOYHO
JlepXaTh 3TOT KyCOK IHHKA OKOJIO IJlaMeHH Tak, 4TOGHl OH Ha-
rpeBsajcs, H KpoMe TOro He HPeNnsATCTBOBaTb HLOCTYIYy BO3LYyXa
K HeMmy. Kycok inuHKa Iopu? TaK e, Kak JepeBO, TOJBKO C
Gosbiiell spkocTblo. YacTe mRHKA YXOOHUT B BO3AYX B BH/AC
Gesioro nbiMa, a yacTb €ro najaer Ha cToj. Takum o6pasowm,
MBI MMeeM JeJio -C AeHCTBHeM XHMUYECKOrO CPOACTBA MeXy
IIMHKOM M KHCJIOPOZOM BO3nyxa. UToGrl mOKas3aTh BaM, Kak
VAUBUTENCH 3TOT POXL CPOACTBA, s CHAEJAI0 OMNLIT, C NepBOro
B3rJIgJa BecbMa NOpasuTesbHbIl. BOT HEMHOro eJie3HBIX OIH-
JIOK M IIOpOXa: f TLIATEJbHO NepeMellai0 ONMJKH C IIOPOXOM,
cof/oiasi MPH 3TOM BO3MOXKHYIO OCTOPOXKHOCTB. Temepp Mot
CPaBHHM CIOCOOHOCTb ropeHus o6OHX BellecTB. B miams rops-
mero cnupra g 6yny 6pocaTh Hally cMech OpOXa C ONMHJKaMI,
TaK YTO YAaCTUUKH NOpPOXa W ONUJIOK 6YAYyT? MMeThb OJHHAKOBYIO
BO3MOXHOCTb 3aropeThcs. Tenepb CKaxKMTe MHe, KOTOpPHE H3
HUX ropaT? Bt BumuTte spKOe ropeHue xeJjes3HbIX OIHJOK; HO
o6paTnTe BHMMaHHMe Ha TO, YTO GOJbIIas 4acThb NMOPOXa OCTAeT-
csl HETPOHYTOH, XOTH OH HMeeT TaKyl Ke BO3MOXKHOCTb 3aro-
peTbcss. MHe HYXXHO TOJIBKO CJHTh CIHPT M3 YalIKH, AAaThb NpO-
COXHYTb IOPOXY, NpOIIejIueMy depe3 maMs, AJA 4ero A0CTa-
TOYHO HECKOJIbKHX MHHYT, M 3aTe€M HCILITaTb €ro 3aiKeHHOI
cnnukoit. Temepp mOpox mpocox, s NPHKacalocb K HeMy 3a-
HOKEHHOW CHOHYKOH, H BBl BHANTE IO CHJIBHOH BCHBINIKE, KaK
MHOTO [OpPOXa He Cropesio BO BpeMs NajeHHdA Yepes CIHPTO-

sHepinto. C TEOPETHYECKOH TOUKH 3DeHMS BONPOC O TOM, BO3MOKHO
JM, KaK M B CJAyYae MarHuTHOH 3HEPrwHd, HemoCpPeJCTBEHHOE mpeBpa-
DledHe SHEPrHH TATOTEHHA B SJEKTPDOMArHUTHYIO JHEPrHIO, OCTaeTcs
noka oTkpouiThiM. CoBpemenHas (H3MKa elle He B COCTOSHUYM JaTh Ha
Hero oflpeJeNeHHHI M SACHBI OTBET, TaK Kak (HaHueckasd TpHPOAA
noasl TAMDTeHHsl elle e BLISiCHeHa, HeCMOTPA Ha Hajuude BecbMa
MHOTOYHMC/ICHHBIX TEOPHH 3TOTO MOJA.
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BOe MIJaMsi. 3HAUMT, PACIIOJIOKEHHE IKejie3a K TOpenHio Tak
BEJIMKO, 4YTO TMpPUd HEKOTOPHIX OOGCTOATEJLCTBAX OHO Tpe-
6yeT I/ CBOCIO BOCIVIAMEGHEHMS] MEHbIUE BPeMEeHH, HeXKeJu
HOpOX.

Bo Bcex sTMX cAyyasx Mbl HMEeM JEeJO C XHMHUYECKHM
cpoacTBoM. OcTaHOBUMCS Ha HHX H PACCMOTPUM 3TOT HA mep-
BBIil B3TJIA[ POJ XHMHYECKOIO CPOJACTBA, a TaK¥XKe MOCMOTPHM,
€CTh JIH BO3MOMKHOCTb OGpaTHTb 3Ty CHJIYy B 3JIEKTPHUYECTBO,
MarHeTH3M HJIH B KaKylo-HHOyAb APYTyi0 H3 CHJ, C KOTOPHIMH
Mbl TO3HAKOMMJHCh. BOT HeMHOro IHHHKA (i NPOXO/KAI0 YIO-
TpeGJATh UHHK, NOTOMY 4YTO OH OYeHb yaobed [is Hamedd
nesu). [ToMecTHB ero B peTOpTy C CepHOH KHUCJIOTOM, s MOry
nosyuuth BOHOpoA. LIMAK pa3narae? BOAY Ha ee COCTaBHBHIE
yacTH U OcBOGOXKHIaeT W3 Hee BomopoAHeii ras. Ho u3 omeita
B TO € BpeMsl H3BECTHO, UTO €CJId MOBEPXHOCTb 3TOTO LHMHKA
NOKPHITA HE3HAUHTEJHHEIM CJIOEM PTYTH, TO CHOCOGHOCTH €ro
pasJyiaraTh BOJY OT 3TOTO He TE€pSI€TCs, HO H3MeHsAeTC
BeCbMa 3HAUMTEJbHBIM 0o6pasom. CMOTpHTe, KaK KHUIHT CMech
IUHKA C CepHOH KHCJIOTOH, HO ec/in NMpUOaBHTh K Hell HEMHOTO
PTYyTH, TO ra3 IepecTaHeT BbILeJATbCA. Temepb M3 CMecH He
BBIXOJUT NOYTH HH OJHOrO My3BIpbKa BOLOpPOJA, TaK 4YTO Hei-
CTBHE LIHHKA HA CePHYIO KHCJOTYy Ha BpeMs IpekpamieHo. Mel
He YHHUTO X U Jl U IPM 5TOM XHUMHQECKOI'0 CPOJCTBA, a TOJb-
KO BHIOHM3MEHHJTH ero. BoT HEecKOJBKO IJIACTHHOK LHHKA, IO-
KDHITHIX CJIOEM PTYTH TOYHO TaK JKe, KaK HOKPHIT LHHK, HA-
XOIAIIHICA B PeTopTe: ec,u § BCTaBIO TaKyl0 MJACTHHKY
OHHKAa B CEPHYIO KHCJOTY, TO ra3 He 6yzner Boiaenarscs. Onwa-
KO 3aMeuaTeJbHO TO, UTO €CJH BMeCTe C I[HHKOM S BCTaBJlO
B KHCJIOTY ellle APyrofi mMeTa/, He HMEIOIIUN B TaKoil ke cTe-
NeHH COCOGHOCTH TOpeTh, Kak IMHK, TO HelcTBue BO30OGHOBHT-
csi. B petopry ¢ cepHOll KHCJIOTOH H IMHKOM, NMOKDHITHIM CJIO:
eM PTyTH, f IOMeHAal0 Telepb HEMHOrO0 MEAHOH IPOBOJIOKH
(Menp He Takol roproumii MeTassl, KaK HHHK). Bbl BuauTE, UTO
BOAOPOA MayMHae? BLIAEJATLCS TOYHO TAaK Ke, KaK BhIAeJdcH
B Hauazme onbita. Ily3eipu ero mpoxomsr uepe3 BOLy M coOM-
paioTcs Bce CKOpee H CKOpee B KOJIOKOJE, — IHHK HEHCTBYyeT
Tenepn BCJEACTBHE CBOEr0 CONPHKOCHOBEHHS C MeJblO.

Beakmii mar, XOTOpHI Mbl AeJjlaeM BIepes, NPUBOAAT Hac
K TO3HAHUIO HOBOTO siBJIeHHH. BOJOPOA, KOTOPHIA, KaK BHIHTE,
Tak OOMJBLHO 0CBOOOKIAeTCA Teneph, BhIAeJsieTcs He OT IHH-
Ka, KaK Ipexne, a OT Me A H. Bor y MeHa cocyn, coaepxa-
wui pacteop Menu. Kycok amajnraMuEpOBaHHOIO IMHKA He
IIPOM3BOAAT HA HEro MOYTH HUKAKOrO AEHCTBHA: €CJH s IoMe-
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1y B PacTBOP MJACTAHKY IJATHHB, TO §I MOTY OCTaBHTb ee
TAM Ha CKOJIbKO YI'OJHO BpPeMEHH, H OHa TOXe He NPOH3BeLeT
Hukakoro geficrsusi. Ho eciu s1 ofgnoBpeMeHHO BCTaBJIO B pac-
TBOP IVIACTHHKH LMHKA M IJIATHHBl W NPUBEAY MX B COIPUKOC-
nHoBeHHe Mexny coboél (puc. 44), TO BH 3aMeTHie, yTO ILIa-
THHa HeMeIJIeHHO MoKpoercs ciaoeM Meau. Or1yuero 3TO NpPOHC-
xoxutr? Ilnatuna cama-iio-ceGe He UMeeT CIOCOGHOCTH BHILENATD
MeTaJlJl U3 JKUAKOCTH, HO OHA MOJyuaeT 3Ty CNOCOGHOCTh Ka-
KHM-TO TadHCTBCHHBIM 00pa3soM BCJEACTBHE COIPHKOCHOBEHHS
¢ uuHKOM. BBl BHnuTe 3HeCh KakKylo-TO CTPaHHYIO mnepexady
XHMUY€CKOH CHJBI 07
OJHOrOo  MeTajna K
Ipyromy, OP LHHKAa K
[JIATHHE, BCJAEACTBHE
IPOCTOTO COMNPHKOCHO-
BeHH§ STHX MeTaJsJIoB.
BMecto miatuHH 4
mMor Obl MOMECTHTb B
pacTBOop Meab Wi ce-
pe6po, KOTOphle caMu-
Puc. 45. no-ce6e TOXE He Mpo-
. , H3BeYD Ha HEro HHU-
KaKoro JeficTBHf, HO, KaK TOMBbKO 5 BCTABJAIO B HEro emie
IHHK H TpPHBEJIY €ro B CONPUKOCHOBEHHE C OSTHMH Me-
TaJJIaMH, AEHCTBHE HEMENJIeHHO HAYHEeTCs, W OHH NOKPOIOTCA
meapio. OJHAKO N XHMMYECKYIO CHJIY YacTHI UHMHKA HJIH €e
HeACTBHE Mbl KaKHM-TO CTPaHHBIM 00Pa30M MOMKEM IlepeMellaTh
c Mecta Ha Mecto. B sameuaTennbHOM OINLITE, KOTOPBHIA 5 MOKa-
3aJ BaM, Mbl 3aCTaBHJH XHMIIYECKYIO CHJY NEpeiTH OT IHHKA
K IJaTdHe, noMemas ofa MeTandnta B OAHY H TY e KHAKOCTb
M NPHBOASI HX B CONPUKOCHOBeHHE MeXIy CoGOH.
Paccmorpum Tenepn HeMHOro rnoGmmxe 5Ti apieRud. Ha
puc. 45 Hn306paxen COCYH C pacTBOPOM KHGIOTEHI BMecTe ¢
MJIACTMHKAMM [MHKA H OJATHHW HIW MeJH, COeJUHEHHBIMH
MexAy coGofl BHe COCyAa NPOBOAAMH, OTXOASLIHMH OT Kax-
Rolt U3 OTUX INACTHHOK. Bce paBHO, NPOHCXOIHT MM GONPHKOC-
HOBEHHE MexJy MeTajjaMH B CaMoil XHAKCCTH HJIR BHe ee,
C NOMOLIBbIO NPHKPENJieHHbIX K HHM MeTaJlJIMuecKUX IPOBOJOB:
H B NOCJeJUEM CIyYae OHM COXPalifioT CHNY, CHOCOOHYIO Ie-
penaBaTbCsl OT CRHOrO M3 HHEX K Lpyromy. Ecqm ke BMecTO
OJHOTO COCYAa 5 BO3bMY HECKO/IBKO COCYAOB, BCTAaBIIO B
KaXAblil ¥3 HAX UMHK W IUIATHHY M COEJMHIO NJIATAHY OXHOTO
cocyJia ¢ IJMHKOM APYroro, TO Ueabl# pgj COCYROB Oymer aeit-
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crBoBaTh BMecTe. ITo3azm Mena Bhl BuAamTe Takoit npuGop. S1
ynorpe6asiio TaK Ha3blBaéMylo rajpBaHHYecKylo 6atapeio I'po-
Be !, B KOTOpOH NEHCTBYIOT LMHK H IJIaTHHA: CHJa OT BCeX
40 map MeTa/IHYECKHX IJIACTHHOK JeficTByeT B 5TOM npuope
OILHOBPEMEHHO, U Bce KOJMYECTBO BO36GYXKIEHHOH TakuM obpa-
30M XHMHUECKOH CHJnl NepegaeTcd 1O 3THM [POBOAAM, KOTO-
pBie [POXOASAT MOJ NMOJOM W MOry? GhITh COEHMHEHHI TaM ¢
5THMH JABYMA [OpyTaMd, OPOXOASINMMH 4Yepe3 cTos. Crouv
TOJIbKO INIPUBECTH B CONPHKOCHOBEHHE KOHIbl 3THX INPOBOAOB,
KaK HCKpa HOKaxeT BaM HPHUCYTCTBHE CHJIBI
B Hux. He sameuartensHO Jm, 4TO 3Ta cHaa
nepeHocurcs u3 Oartaped, crofulell No3anu
MeHd, H nepejaerca Ho nposomaM? Bor
npu6op (puc. 46), koropsiit I'emppu ds8u 2
YCTPOMJI MHOTO JIET TOMy Haszal [Jid TOro,
yTo6Hl Y3HATH, MPOM3BOAUT JIM CHJA rasbBa-
HHYeCKOH O6araped B3aumMHOe NpPUTKEHHE
TeJ, TaK Ke KaK OGBHIKHOBEHHOE 3JEKTPH- &
yectBo. OH ycTpoms €ro [Js ONEITOB CO i
cBoelt GoJbLION rajpBaHHYeckoH Gatapeeil, i w1

caMOH CHJIBHOH H3 CYlIEeCTBOBABIIMX B TO
BpeMs. B 3TOM CTeKJNSHHOM cocyjle Bbl BH-
JUTe ABa 30JI0THIX JIHCTKA, KOTOphHIE 1 MOTY
npub/amKaTth M yaanate APYT OT Jpyra
C NOMOIUBIO BHHTA HaBepxy ero. Kaxablil
U3 3THX JIHCTKOB S COGJIMHAIO C OJHHM H3 IPOBOXOB Garapew,
u ecau Garapes JOCTaTOYHO CHJIbHA, TO 1 CMOTY HOKasaTb BaM,
YTO NIPH 3TOM JIHCTKH Jake Ha PacCTOSIHHM NMPHTATUBAIOT JIPYyT
Zpyra. Ecam 6a43K0 TIPUABHHYTB 30JI0Tbie JILCTKH APYT K LPY-
Ty, TO OT JelCTBHSI NPUTSKEHHUS OHH CONPHKOCHYTCS; Bl Cpasy
YBUJHUTE, KOILA 3TO HPOHU30iiLeT, IIOTOMY YTO JHCTKH TOr'AA
3aropaTcA OT JHeHCTBHS HAlled CHJbL, YTO MOKET CJYYHThCH,

1 TlnamuHOBHIN 3aJeMedT [pose Gnim usodperen B 1840 r. B ane-
menTe 'poBe UHHK HaXoQUTCI B DpacTBOpe CEPHOH KHCAOTHI, IIaTHHA
JKe — B pacteope asoTHOH KucHOTHL, [lociefuss cayXur Tak Has. 1 e-
NOJNSIPH3AaTOPOM, T. e BBHIEHIIONIHACH Ha IIATHHOBOM 3JEKTPoJe
BOJOPOJ OXHCASIETCST a30THOH KHCJAOTOI, YTO CIocoOCTBYeT NOAAepKa-
HHI0 HODMa/JbHOTO HANpSKECHUSA 2J4eMeHTa O0KoJa0 1,5 BOJBT.

2Temdppn [ 3Bu— auragickull xumex (1778—1829 ‘rr.), yunTenn
Gapages. EMy npunagiesxuT OTKPHITHE MeTalJHYeCKHX HAaTPUsS W Ka-
i, TIOVIYUYeHHBIX” IIDH [IOMOILM TaJbBAHHYECKOTO TOKA, [L0KAa3aTeabCTBO
TOTO, 4TO XJIOp fIBJSIETCS SJIEMEHTOM, W T. O. KpoMe TOro H3BCCTHA TaK
HasbiBacMaa JaMna J(3Bw, npuMcHscMasg B KaMCHHOYTOJBHBIX KOMIX.
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JUIIb €CJA OHH OeHCTBHTENBHO MPHKACAIOTCA APYr K HAPYTy.
Hrak, 7 HayHHAlO MeAJIleHHO cO/MMKaThb MX H He COMHEBAaIOCh,
4TO HEKOTOphle M3 BaC YBHAAT NPUOJHKEHHE JIUCTKOB Hpex e,
HeXKeJM OHM 3aropaTcs, a Te, KOTOpble HAaXQASTCH CJHIIKOM
Najieko OT CTOJIa M HE MOTYT 3aMeTHTb 3TO NPUG/HKEHHe, YBH:
JAT MO TOPEHHIO JIUCTKOB, YTO OHHM NPHILIA B CONMPHKOCHOBEHHE.
BoT Tenepb JMCTKHM KOCHYJHMCH ADYT ApYra 3agoJiro A0 TOrQ,
KaK f HX NOJIHOCTBIO COJIM3WJ, H OHM 3aropejuchb: Bbl BHAUTE
Onecrsimyo BenblKy. IlpursratesneHast cuia B 0GOHX KOHIAX
6arapen NOKa3blBaeT, YTO Mbl [eficTBHTEJIbHO HMEeM Teleph
JlelI0 C SIBJCHHAMH 3JIeKTPHYECKHMH.

ITocMoTpuM, onHako, uTo 370 3a HcKpa? I Gepy ofa KoHna
NPOBOJOB, COEIHHAIO HMX H IOJYdYal0 NPeKPacHy0 HCKpY, €
CHJILHEIM OJIeCKOM, MOZOOHEBIM GJiecKy coJHila B HeGe Ham Ha-
Mu. UTo ke 3T0 3a ABJeHHE? DTO TO XKe CAMOE, UTO IPOHCXO-
AUT NpPH paspsne OOJLIION 3/€KTPUYECKOH MalluHB, THE BbI
TaKxe Habmojanu OJecTAllyio HCKPy. SIBjenwe B oGOHX CJy-
yafgxX AeHCTBUTEJbHO OAMHAKOBO, TOJBKO HCKpa OT NPOBOJOB
GaTapen INpOJOJUKHIENbHEE, IIOTOMY uYTO Npubop 3TOT Ae-
CTBYeT CcHJbHee .

BMecTo malruibi, KOTOPYIO HYKHO JOJTO BePTETh, Mbl HMe-
CM 3leCb XMMHUCCKYIO CHJIY, KOTopasg 0oco6biM 06pa3oM
nepejaeTcsi IO STUM NPOBOZAaM M o6GpasyeT HCKpy. S Xouy
I0Ka3aTb BaM, MO BO3MOMKHOCIH, UTO 3Ta MCKpa W IPOM3BOJH-
Mas el TemnoTa (UGO TYT eCThb H TelJIOTa) He Gojiee W He Me-
Hee, KaK XHMHMYecKas CHJIa IMHKA, KOTOpasi NEPeHOCHTCH IO
NPOBOJAM M JJOXOAHT A0 HX KOHIOB. j1 BO3bMYy KYCOK LIMHKA H
COXIY €ro B KHCJIOPOAe, urolbl M0Ka3aTh, KakOH MMeHHO
CBeT NPOW3BO/JNTCH HACTOSUIUM CrOpaHHeM B KHCJOPOJe OIHO-
ro u3 ymorpeG/sfeMblXx HaMH MeTajuioB. CMOTpHTe, s 3aXHraio
Ha CIOHUPTOBOI JlaMre KHCTOUKY H3 JHCTOBOTO lHHKAa M BCTaB-
JISII0 ee B COCYA ¢ KucjopogoM. OHa TOpHT C SPKHM GJIeCKOM.
DTo NoKa3blBaeT BaM SHEPTHI0 M CHJy 2 XHMHYECKOTO CPOJACTBA.
B Gartapee, Haxoaselica 1o3aid MeHs, LIMHK Cropaer ropasjio

1 B coBpeMEHHBIX 3JeKTPOCTATHYECKHX MAUIHHAX HamnpsiKeHHe KO-
cturaer go 300000 BoabT (HoBe#mias MamuHa {0oaHM —5 MIH. BOJBT),
OJHAKO BCJAEACTBHE DNPOMIHOLO BHYTDEHHEIO0 CONPOTHBAEHHS (HHCKH
U3 H30JTOPOB — CTEKNa WA# 5GOHHUTE, BOSAYIIHBIE NPOMEXYTKH) CHIA
tToka BecbMma Mana (okomo 0,00001 amm.). BHyTpéHHHe e COTPOTHBIE-
HUA TalbBaHW4eCcKMX 3JeMEHTOB M JAWHAMOMAIUUH (3JMEKTPOJUTHl, Me-
TAaZAbl) BeChMa Manel, TaK YTO IPH HECPaBHHMO MEHBIIMX HalpsiKe-
HHSIX HMMEETC BO3MOXHOCTb INMOJAyYaTh OOJbIIHE CHJIBI TOKa.

2 Energy and power —3TO MeCTO fICHO MOKAa3blBaer, YTO TePMHUHbI
«3lepruss» H «Ccuiad» sBagorcess y Papajed CHHONHMAMH,
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GuicTpee, HEXeJM B 3TOM cocyiae, OO WHHK pacTBOpsieTcs,
FOPHUT M NPOM3BOAMT CHJBHBIN 3yekTpHyeckuil cser. Ta ke
CHJia, KOTOpasi Pa3BHBAeTC B COCYyZAe C KHCJIOPOJOM IIpH Tro-
peHHH B HEM IMHKa, Iepefaercs IO NPOBOAAM Oataped u olHa-
pyXuBaeTcsi y HX KOHIOB B BHJeE 3JeKTPHYeCKoro csera. Bal
MOXKETe II03TOMY, €CJIM XOTHTe, PacCMaTpPuBaTh AeJ0 TakK, 4TO
IHHK Cropae? B COCyAax 0aTaped M YTO CBET OT 3TOro rOpeHHsd
o6HapyykuBaeTCs NPH COMIDKGHHM KOHIOB NPOBONOB. §I Mor
6Ll ycTpouTh Hawl nNpuGoOp TakMM 006pa3oM, uToObl IOKasaTh,
4yro0 B 060MX CJyyadX pa3BHBaercsi OJHO M TO K€ KOJHUYECTBO
cuibl. Takum o6pa3oM
MBI 110 HPOH3BOJIYy MO-
JKeM pacrnoJjaraTtb CH-
JIoH XHMH'1€CKOTO
CPOACTBA H TPOBO-
JUTh €e C MeCTa Ha
MECTO.

Korma wMbl xoTuMm
MPOU3BECTH B3PHIB MO-
poxa, TO MoOXeM B
MHUHY HaIpaBUTb CHIY
XMMHYECKOT'o cpon-
CTBa, IPEBPALLESHHYIO B Puc. 47,
3JIeKTPHYECTBO: HE 3a-
nacasch 3apaHee OI-

HEM, Mbl MOXeM MOJy4YuTb ero Koraa yrogao. Bor cocyn
(puc. 47), B KOTOpOM NOMELIEHbI [BEe 3a0CTPEHHLIE MaJIOUKH H3
JPEBECHOTO YIJlsl: 3TOT NPUGOP MOXKET TaKiKe CJYXUTb IpU-
MEpOM YAMBHTEJIbHOH CIOCOGHOCTH CHJIBI 3JEKTPUYEeCTBA Iepe-
JAaBaTbCs ¢ Mecra Ha MecTOo. CTOUT TOJNILKO COEAUHUTH MOCPEn-
CTBOM IIPOBOJOB NaJIOYKH U3 yraa ¢ GaTapeell W NIpUBECTH yIJH
B CONPHKOCHOBEHHE MeXIY co60ii, CHIa XHMHYECKOrO CPOACTBA
ceffyac ke oGHapy:xuTcA. Mbl ee OGHapy:KHBaeM 3[eCb B BHIE
9JIeKTpUYecKoro cpera. UroObl [0KasaTh 39TO, MBI BbIKayaJu
BO3lyX H3 COCyJa, TaK 4TO yroJib He MOXET rOpeThb, H IO03TO+
My CBET, KOTOpPBIH Bbl BHAHTE, IPOHCXOJUT AMEHHO OT CrOpaHUd
nuHKa B Oarapee, HaxoJsduleficss NMO3afM MEH:A: yrosb He Hcue-
3aeT, XOTs M JAeT HaM BeJHKOJIENHBIA SJEKTPUUECKU{i CBeT.
Kax rToJpKO 51 mpepbiBal0 coefHHEHHe yrje#l ¢ Gartapeell, cBer
npekpaujaerci. Bor ppyroft mpumep, KOTOpbI# elne Jyuile Ino-
KaxkeT BaM, C KaKOH yBEPeHHOCTbIO MBI MOXKeM IPOBOAHTh
CHJIy XHMHYECKOTrO CpOJACTBA B TaKHe MecCTa, B KOTOPHIX NpPH
OOLIKHOBEHHBIX 00CTOATE/IECTBAX OHAa He Morsa Obl JeilcTBO-
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BaTb, MBl MOXeM NOMECTHTH YrOJbHbIE NOJIOCHI Jaxke iIof
BOAY ¥ NOJYUHTH TaM 3JeKTpHuecKuil cBeT. CMOTpHUTE, TEUEph
oun nox Bopoil. Coenuwnss ux Garapeeil, MBI IOJy4aeM TOT
e CBeT, KOTOPLIl UMeJH B CTEKJISTHHOM COCYLE.

Kpome rakoro ofpasoBaHusi cBeTa TOPSIUWA LUHK IPOH3-
BOIHT ellle U Apyrue AeHCTBHA. BOP? HECKOJbKO TYromJaBKuX
IPOBOJIOK: OAHY H3 HUX, TOHKYIO IJIATHHOBYIO IPOBOJIOKY, 5
VKpenuo AByMsa CTOJGUKAaM#, KOTOPEIE MOTYT ORITh COEIHHEHB!
¢ Oarapeeit (puc. 48). Ilpomssoms 3TO
COeHHEHHe, MBI IOJIyYaeM OTPOMHOE KO-
JIAIECTBO TemoThl. He ymuBHTEABHO JiM
aro sizmenue? IlpoBopga, upymue or G6a-
Taped, NPeLCTaBJAIOT €000 HACTOSILUU
MOC? AJIl NPOXOXKAeHHA cHJAbl. B Hamem
npufope CHJA BCIOAY NPOBOAHTCS IO
MeTajuly, HO Bbl BHIHTE, YTO GOJIbLIOE
KOJINUeCTBO TEIJIOTHI BLIAENSIETCS B IJia-
THHOBOH IIPOBOJIOKE, KOTOpas 4O HEKO-
TOpOH CTENeHHd COUNPOTHUBJSETCS MPOXOK-
JEHUIO CHJIBI 1. DTO Ta TemloTa, KOTOPYH
IIMHK Jdan Obl IIpH [OPEHHH B KHCJOPOZE,
HO OH TOpuT B rajbBaHHuUeCKOH Garapee,
. H TeIJIOTa BBbIZEJSAETCS B APYrOM Mecrte.
Lol 81 6yny Temepb yKOpaumBaTh HPOBOJIOKY,
Pic. 48, 4TOOLI MoKasaTh BaM, YTO ueM KOpoOue

[IPOBOJIOKA, 3ATPYNHSIOMAA NPOXOKIEeHHe

CHJILI, T€M CHUJbHEe BBbIIEJsomascs B
Hed TemnoTa?, MNOKa, HakKOHel, IJiaTHHa HE OyIeT pacmJas-
JieHa el0 M yIafeT, BCJAEACTBHE Yero COOGLIeRHe NpepBeTCs.

1 ConporuB/aeHHe mAaTHHELI Npuba, B 6 pa3 6oJblue CONPOTHBJIEHUST
memu. CoraacHo 3akoHY JI:KOyJs, NpH MAHHOA CUNEe TOKa KOJHYECTBO
BBIZEMSIOLIEHCA TEMIOBOM 3HEPrWH IPONOPLHOHAJILHO COMPOTHBICHHIO,
TaK 4YTO B MJIATHHOBOH INPOBOJOKE NPH TOH Xe CHIe TOKA BhLIEJSeTCH
B 6 pa3 GoJblue TEIIOBOH 3HEPrHH, YeM B MEIHON IIPOBOIOKE TOTO Xe
CONPOTUB/IEHHUA,

2 Cornacio 3axkoHy JDxoyas, npd HLaHHOM HAaOPAXEHHH,
IPUAOXKEHHOM K IDPOBOAHUKY, KOAMYECTBO TCHAOBOH 3HePrHH cOpPATHO
NPONOPUHUOHANBHO CONPOTHBICHUIO INPOBOAHHKA, YKOpauusasi TPOBOJO-
Ky, Mbl yMeHbIIaeM CONDOTHBJIEHHE H TeM CaMblM YBEIHUMBAEM KOJH-
YeCTBO BHIAEAAIOUIelicA 8 HeH B €NMHHIY BPEMERH TeNJIOBOH 3HEPTHH.
OTclofa He CaefyeT NeJaTh BBIBOJ, YTO B YacTAX € MEHBIIUM COIpO-
THBJAEHHEM €NHHOH UeNH BHAEJIACTCA GoJbLIe TEMIOBOH IHCPIUH, Hexe-
Jd B uacTax ¢ GoOsbwmuM comporthBiaesueM. Kak-pag waoopoT: mpH ycta-
HOBJICHHH B IleNH ompelesieHHON CHJIB TOKa KOJHYECTBO  BHLAEJIIO-
Lmiefca TeNVIeoBOH SHEPIWM MPONOPUHOHANLHO KBAaipary CHABl TOKa H
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Bor npyrofi mpumep. Knagy xycox cepe6pa Ha ApeBecHbifi
yrosb, npeAcTaBJSIOMHA OLHH Hooc GaTaped; APYrofi moJuoc
ee f TaKKe NpPHUBEAY B CONPUKOCHOBeHHe c cepeGpom. CmoT-
pure, Kax sIpKo ropur cepebpo! (puc. 49). 5l xJjagy Ha yroJm
KYyCOK eJe3a, M BBl BHAHTE, UTO OH Cropaer. Mrl MoxeM
CXKHraTb TakuM OGpa3oM MEXIY IoJiacaMd 6ataped MOYTH BCe
BeuiecTBa. I XOouy mokasaTh BaM Terepb, 4TO 3Ta CHJA €CTS
He 4TO HHOE, KaK XMMHYecKoe CPOACTBO; XOTS MBI H Ha3bIBaeM
ee TENJOTOH, 3JNeKTPUUECTBOM HIH KakKuM-HEGYIb
IPYTUM HMeHeM, coo6paxafich C ee HCTOYHHKOM HJH CIOCOGOM
nepefayd, HO B CYIIHOCTH OHA — XHMHYECKOe CPOACTBO. Bor
OKpallleHHas XHIKOCTb, B
KOTOpO# BJHSIHUE XHUMHYe-
CKOro HefCTBHS MOXKHO 006-
HAPYKHUTb IO -TepeMeHe
nBera. 5l HaJbIO YacTb 3TOMH
JKUAKOCTH B CTaKaH, U Bbl
yBUAMTE, YTO NpoBoja G6a-
Taped INPOU3BEAYT B Hel
BeCbMa CHJILHYIO IepeMeHy.
D10 JeficTBHe He €CThb HH Puc. 49,
ropeHue, HH 06pa3oBaHHe
TemIoThl. $I BO3bMY JBe NJATHHOBBIE NJACTHHKH, NPHKpPEIJIo
HX K mpoBoxam Oaraped, OJHY K OZHOMY IIOJIOCY, APYTYIO K
IpyroMy, # 3aTeM BCTaBJIO B Hall PAacTBOP: OYeHb CKOPO BHI
YBHIHTE, 4TO roJy6o#l IBeT PacTBOpa MNOJHOCTbIO HCUE3HET.
Cumorpure, pacTBOp yxe obGeciBeunBaeTcs. MHe CTOHJIO TOJMBKO
ONYCTHTH KOHIbl IPOBOJOB B PAcTBOP HHAMIrO, d NPOXOAAUIas
gepe3 HUX CHJIA 3JIEKTPHUECTBA liPOSIBUJACH B 3TOM XHMHUYECKOM
IeficTBud. ['oBOps 0 XMMHUeCKOM HeHCTBUH 3JCKTPUUECTBa, fl
JOJKEeH YIOMSHYTh ellie 06 OZHOM 3aMeyaTe/IbHOM SIBJICHHH, a
HMEHHO, YTO IIBET PacTBOpa pa3pyllaercs OT AeHCTBUS OJHOrO
TOJIBKO NoJioca. B miockylo 4YallKy sl Hasbl0 HEMHOro Goublie
STOH CepHO-UHIHUrOBOH KHCJOTH ! B NOCTaBMIO B Hell INIMHSHYIO

conpotueyernio. ClieoBaTeJbHO, B HacTX ¢ OOJBUIHM CONPOTHBIIEHHEM
BHIAENSIETCA, NPH HNAHHOM CHJe-TOKa, GoJblle TEIJIOBOA SHEPTHH, He-
XKeJIH B YacTsX C MEHBIUIHM CONPOTHBJIEHHEM.

1 CepHO-WHHAHUrOBAasg KHCJAOTA—CMeCh OJAHON YacTH HH-
OUI0 H. NATHAAUATH 4YacTel KPemxoil cepHol KucaoTh. OHa OGeneer Ha
TOH CTOpPOHe, TAe BbIAEASIETCA BOLODOJ, KOTODPHII OTHHUMAeT KUCIODPOJ
y WHJUIO, BCAEACTBHE dero oOpasyeTcs OecUBETHHIN HHIUIO, JMHHIEHHbIHA
kucaopona. IIpu atow onbite HeoOX0oAMMO NPHGABHTL K BOJAE JHOCTa-
TOYHO CEDHO-WHJUrOBO# KHCMOTH JJIA TOrO, 4YTOGH OHA XOpOuIo [Mo-
cutiena (K). )
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CKBaXHUCTYIO NEPEropojKy, KOTopas pasjesuT KUIKOCTb Ha
nBe uyactu (puc. 50). Teneph MBI cMOXeM YBHUIETb, €CTh Ji pPas-
JUuKe B JedCTBUH 06OHX MOJocoB GaTaped ¢ KOTODHIH H3 HHX,
COOGCTBEHHO TOBOpsA, ofeclBeunBaeT XHUAKOCTb. Brl BuaUTE, 4TO
Ha OpaBOHl CTOpPOHE MNOJIOC AEHCTBHTEJBHO YHHUTOMKAeT CHUHHIH
ILBET pacTBOpa, — IpaBasi 4acTb PacTBOpa COBepLIEHHO HoGe-
Jiejla, Torga Kak Ha APYrod CTOpoHe B Hell He IPOHM3OLILTO, HO-
BHJMMOMY, HHKaKOrO0 H3MeHeHHS. J1 I'OBOPIO NOBH AU MOMY,
HOTOMY 9TO Mbl He JOJIKHBEI JyMaTh, YTO HA STOH CTOPOHE,
He_TNPOM30IIIO HHKAKOrO JeHCTBHS, pa3 Mbl HE 3aMeuaeM ero.

Bor npyroit mpuMmep XuMHYECKOTO
nmeiictBus. DepeM cHOBa NJIaTHHOBEIE
[JIACTHUHKH H HOTrpyXaeM HX B MeIHbIH
pacTBOp, H3 KOTOPOro Mbl Ipexne
OocajusM YacTb MeJH, IIOMECTHB B
HEro OJHOBPEMEHHO IJIATHHY W ILIHHK.
Bbl BunuTe, 4TO MJIATHHOBLIE ILJIACTHH-
KM caMu-no-ce6e He MNpPOHU3BONAT HH-
KaKoro XHMMHYeCKOro AeHCTBHS Ha pac-
TBOP: OHH MOTYP OCTaBaThCsl B HEM
CKOJIbKO YI'OJHO BPeMeHH, He ocaxnas u3 Hero menu. Ho kax
TOJIBKO 51 COEJIHHSI0 MX C IpoBojaMu Garapeu, Tak ceHyac xe
XHMMHYecKoe IefiCTBHe, NpeBpallaiolieecss B Garapee B 3J€K-
TPHYECTBO H MNepejalolleecs IO IPOBOJAM, CHOBa OOHAPYKH-
BaeTCd XaK XUMHYECKoe JeHCTBHe Yy ABYX TJIATHHOBEIX IIOJIO-
COB, OCaxKJasi C JIeBOH CTOPOHBI MeIb M3 pacTBOpa Ha ILJIATH-
HOBYIO IJIACTHHKY. $I Mor Obl mOKas3aTb BaM MHOTO TaKHX JIO-
GONLITHLIX IPHUMEPOB Te€X YAHBHTEJbHBIX INyTeH, 10 KOTOPBLIM
XHMHYecKoe JeficTBde HJH 3JeKTPHUeCTBO MOXKeT OBITh mepe-
HeCeHo -C MeCTa Ha MeCTO. 3aMedareJIbHb CaMOPOLOK 30JI0Ta
(Momesr KOTOPOro HAXOOWTCS B LPYroil KOMHATe) NpeicTaB-
JsieT 0coGeHHO HHTepecHOe sBJIeHHE B UcCTOpud 3o0so0ta. OH
6bi1 Hafiner B baniapate u 10 BbIIJIAaBIEHUH €ro, B HO-
s6pe 1859 r., cromn OT BOCBMH HO HEBSITH ThicAw (HyHTOB
crepauHroB. CaMopoloK 3TOT Gbli 06pa3oBaH B HelLpax 3eMIH,
6bITh MOXKET, MHOTO COTEH JIeT TOMY Hasal KakoH-HUOYAb CH-
Joft, monoGHO! TeM, KOTOpLie §i BaM IIOKasbiBaJ. A BOT elme
OJHMH 3aMeuaTeJsbHbI pe3ynabTaT NeHCTBHS XMMHYECKOI'O CpOJ-
CTBa: NPeKpPacHOe CBHHLOBOE JepeBO, KOTOpPOe HaXOAHTCSA Iie-
pen Hamu !, o0pa3oBasoch TaKxe IMOJ BJHAHHEM 3TOH CHIIHI,

1 CBUHIOBOE JEPEBO TIPUTOTOBMSIIOT, MPOMYCKass NYYOK MeIHBIX
NPOBOJOK yepe3 NPOGKY OYTLlIM M yKPEMJsis BOKPYT HHUX B TOM MeCTe,
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NMyTeM MOCTeNeHHOro Hapactanus cBuARA., Croco6 CoeRMHEHHs
CBHMHIA ¥ IIMHKAa B Ma/JieHbKOM TajIbBaHHYECKOM NpUOOpe HMeeT
IJIsl Hac BaxKHOe 3HaueHHe. B mpupoge NOCTOSHHO ¥ He3aMEeTHG
NPOUCXOAAT MNOJZO00HOIO pojga JeHCTBUS; OHH UpPE3BBHIYAHHO
BaXKHbl [JI OCaxIEHUs MeTa/uIoB, 06pa3s0BaHMSl MHHEPAJbHBIX
KHI U T. A. DTH MaJble AefCTBHA He OI'DaHHYEHbl BpeMeHeM,
Kak B Moell GaTapee, a NpPOJOJKAIOTCS HEONpPEeLeNeHHO JOJro,
NpPOKM3BOAS, TaKMM 0GpDasoM, ¢ BeKaMH OIPOMHbIE Pe3yJbTaThl.
51 moxasas BaM HECKOJIBKO IIDHMEpOB IIpeBpallieHHs XHMH-
YeCKOro CpPOJICTBAa B 3JIEKTPUYECTBO H 3J1eKTPHYECTBA B XUMHYe-
ckoe cpoxcrso. OrpaHu-
YUMCS IOKYZa HIMH U TIO-
crapaeMcst (03HAKOMHTB-
sl HEMHOro TJy6Gxe ¢
XUMUYECKHM CPOJCTBOM
HJId  3JEKTPUYECTBOM, —
s He 3HAI0, Kakylo CHIY
HasBaThb Ipexje, TakK
KaK KaxJasi H3 HHX Iie- Puc. 51,
PeXoIHuT B JPYrylo BecCb-
Ma pa3MUYHBIMH IYTSMH.
Cuibl 5TH 3aMeyaTesbHBl TaKXKe CBOel CIOCOOHOCTBIO TPOU3-
BOJHUTH ellle OJHY W3 H3BECTHBIX HaM CHJ, a HMEHHO Marue-
TH3M. Bbl HaBepHOe 3HaeTe, YTO 3Ta CHOCOGHOCTH JEKTPUUE-
CTBa W XUMHYECKOH CHJIBI NMPOM3BOJAUTH MarHeTH3M CTaja H3Be-
CTHa JIMWIb B NOcJefHee BpeMs. EcrecTBoHCHbITAaTeNM [aBHO
IpeuyBCTBOBAJH 3TO POACTBO MeXAY Ha3BaHHBIMU CHJAMH
JAaBHO yiXe NHTaJH HaJexAy HOKas3aThb CyILIeCTBOBaHHE erol.
B Hayke Bcerpa crnepBa HAQUMHAIOT C HAaAeXJ H OXKHIAHHUH, H
KOI'Zla OHH OCYWIECTBJIAIOTCS, TO Ha HHUX ONATL OCHOBBIBAIOT

rije OHH BBIXOAAT M3 MNPOOKH, JHCT LHWHKA TaK, 4TOObl LHUHK OBbI B
TPUKOCHOBEHUH € KamJao# U3 NPOBOJOK. IIpOBOMOKH MOJIKHEI PACXO-
IMTbCsl, 006pa3ys KOHYC. DyTHIIKY HaNOJHSIOT NOYTH JOBEPXY DPacTBO-
POM CBUHIOBOT'O '€Caxapa, BCTABJAIOT B Hee NPOOKY C NPOBOJOKAMH H
3aMa3bIBAIOT CYPry4YoM Tak, 4TOObI COBEPIIEHHO IPeKPATHTb JOCTYH
Bo3ayxa. KpucTampl MeTaqnnyecKoro CBHHILA HAYHHAIOT B KOPOTKOC
BpeMsI TNOKDPHIBATH PACXOAfLIHecs IPOBOJOKH, 00pasyd KpacuUByl Je-
peBooOpasuyio maccy (K).

1 OTKpbITHE CBA3H MEXAY 3JEKTPUUECTBOM M MarHeTH3MOM OOGBIYHO
npunuceizaloT dpcreay (1771—1851 rr.), ony6amxosasmemy B 1820 r.
cBOM HaOJIOLEHHS HaJ OTK/JIOHCHHEeM MAarHHTHOMH CTPEIKH TOKOM.Dpcrel,
OJHAKO, HMeJ NpeAlIeCTBeHHHKOB, B TOH HJIM MHOH (opMe yKasblBaB-
IIMX H& POACTBO 3JeKTpHYyecTBa M MarHetruama, M3 Hux caemyer ymo-
MaHyTb Pomanbosn (176]—183p rr.), Mancona (1772—1836 rr.) u Llsedr-
repa (1779—1857 rr.), T
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HOBble OXKHMAaHHfA, NaNbHEHIME OTKPLITHA; TaKUM NyTeM Hayka
HIET Bce BIepell, Npecliefyss H3BECTHYIO MBIC/b, OCYIILECTBJIAS
ee, no6biBad pe3yJbTaThl M OCHOBbIBAsi HA HHX JajbHeilue

==

HaJeX bl

[ponenaem renepn ciexyiowuii oneit. BoT Kycok mnposo-

JIOKH, U3 KOTOPOrO sl CA€Jal0 MOCT IJii CHJBI, T. €. MONPOCTY

rOBOpPA COeHHI0 UM 00a KOHIA 6Garapen. DTta mpocras MemaHas

NpPOBOJIOKA caMa-1i0-ceGe He OGHADYXKHBaeT Marsetuama. Mel

HCIBITaeM €€ C MOMOINbIO Hallled MarBHTHOH CTpesIKH: HeHCTBHU-

TeJIbHO, NMOKYAA INPOBOJIOKA COefUHEHA C OAHHM JHIb KOH-

noM O6aTaped, oHa He OKa-

3bIBA€T HHKAKOIro [efcTBUSA

( HAa  MarHATHYIO  CTpeJIKY

5 (puc. 51), HO BOT 51 coenu-

@»ﬁ)}\“})}})\»\\)\m\»\w Hs10 06a KOHIIa, MU Bhl BH-

& //////////{///M/}”/) /% AHUTE, Kak crpeqma nosep-

il TBIBAETCA M CTAHOBUTCS Ha

TO K€ MeCTO, KaK TOJIbKO

s pasMblKalo Lenb GaTapen.

Orcioa MOXKHO 3aKJIOUHTD,

4TO IpPOBOJIOKA BO BpeMs

[POXOXKIEHNS depe3 Hee

Puc. 52, SJIEKTPAYECKOTO TOKA, Ove-

BUIHO, JelicTByeT Ha Mar-

HHTHYIO CTpenKy. I X0Wy mOKasaTb BaM 3TOT ONBIT HEMHOTO

HarjsnHee. Bepy oOueHp - JJIMHHYIO . IPOBOJIOKY, CBEPHYTYIO B

cnupasb; NedcTBHe ee HA Hally CTpedky OyAeT OyeHb HHTe-

pecHplM: Onarojaps cBoeit opMe oHa Oyaer Ha Hee Aei-

CTBOBaTb IOYTH Kak HAcToAwui Mmardur!. OpHako Menmas

CTHpajp caMa-no-ceGe He AeHcTByeT Ha MAarHHTHYIO CTpPeJKY;

HO YTO IPOM30IieT, ecad A NyIly N0 Held 2JeKTPHYECKHH TOK,

COGNMHHB KOHIBI e¢ C Imojocamu Oarapen? CMorpate, Kak

CHHpaJib CHJIbHO NPUTATHBAeT OAMH KOHEW CTPENKH, OTTAJKH-

Bas Apyroit Komew ee. TakuMm o6pa3oM, Bbl BHAHTE, YTO CO

CIMPaNbIO § MOJYYHJ TAaKOH XKe pe3yJbTaT, KaK C HaCTOALIHM

marHuToM. He 3ameuaresibHO JIM, UTO Mbl MOXKEM YCTPOHTb

maraat W3 Meau? [asee, s moOMeLAl0 XKCJ/IC3HYIO MOJIOCY B

MenHylo cnupane. Iloxyna depe3 NpOBOJIOKY He IPOXOJHT

9JIEKTPHYECKUH TOK, CINHpaJb He 0Ka3blBaeT HHKAKOro AeHCTBHSA

Ha 3Ty NOJIOCY: I0JI0Ca COBEPWICYHO He MNPHTArUBACT IKEJe3-

! 3ra dopma npoBoAa H30Operena B 1820—1822 rr. Ammepom, Ha-
3BaBIUIIM €€ COJICHOMAOM, -
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Oeix onunok. Ho Korna s cOefrHIO KOHHB! cnupamu ¢ Gara-
peeif, mojoca cefiuac ke HauHHAET NPUTAIHBATL IKeJe3HbIE
onuaku. Oma Cpady craJla HACTOJILKO CHJLIILIM MAHHTOM, yTo
NpUTArKBaeT Telepb K ceGe HECKOJIBKO KyCKOB xeJiesa (puc. 52),
JeXallux Ha CTojie B pasHelx Mecrax!. Ha ppyrom onmite
s MOKAXy BaM OCOGEHHOCTH 3JIEKTPOMArHHTHOI'O NPHTSIKEHHH.
Bbl BHAMTE, YTO 3TOT KyCOK Xeje3a H MHOI'Me Jpyrue KycKn
C CHJOl NpUTATHBAIOTCA K MOJOCEe, OJHAKO, KaK TOJBKO f
NpepeiBai0 COeNHHEHHE CUHpaju ¢ 6GaTapeell, MarHUTHasg CHJA
dcueszaer. UTo MoxkeT GBITh JYUIIHM
a4 6oJiee CTPOTHM [NOKa3aTeJLCTBOM
COOTHOIIGHHS MeXJy 9JeKTpHue-
CTBOM H MarHeTusyoMm? §I Gepy Mma-
JIeEbKHMI KycOK jKeJe3d, eule He
saMarauvedsnil. Cefiuac OH He npH-
TACUBaey HH OJHOrQ U3 3THX TIBO3-
neit. Tenepb s BO3pMY KYyCOK IIpO-
BOJIOKH Y OGOBBIO e€e BOKPYr 3TOii
XKenesHofl MoAKOBHl  (IPOBOJIOKA
JOoJKHA OBITh MOKpPBITA IIEJKOM,
yTo6Ll MEIbL He COIpHKacaach C
JKesle3oM), TaK 4TQ SJeKTpUuecKuil
TOK AOJIA(eH NPOXCANTh IO BUTKAM
aTOl cnupany. §J cpenas TakuM 06-
pasoM 9N eKTPOMAarHHT ITuUM
Ha3BdHMEM Mbl BbIpaikaeM TO, YTO
37eCh G MOMOILBIO CHJbI 3JEKTpHyecTBa nOJIYVUaeTcs MArHHUT,
NPHUTOM Maray® ropasgo GoJiee CHMbHBIH, ueM OGBIKHOBEHHBIH
CTaJbHOd MarHut. Temepb 3JeKTPOMarHuT roToBs, U s MOBTOPIO
yXe BHIEHHBIA BaMd OlIBIT ¢ O00pa3oBaHHEM MOCTa H3 KeJje3-
HbiX ONMJOK. §I coenmusio cnmpanb ¢ Oarapeeit. Tenepp uepes
Hee NPOXOJAHT TOK, M OHA CTAHOBHTCSI MOIIHBIM Marautom. Bor
3/IeCb JIeXKaT »KeJsle3Hble ONHJKH, KOTOPble Mbl YNOTpe6Jdnd B
npomnnfi pas. Korga s mogmoumly ¥ HMM HAall MAarHAT, OHH
OPHUCTAIOT K HEMy TaK CMJIbHO, 4TQ 1 eJBa MQI'y NOJABHHYTb
HX pykoff (puc. 53), M 0TmajaloT, KaK TOJNbKO MpepLIBaeTCA
KOHTAaKT. HTo MOKeT Jsyuie, 4eM 3TOT ONBIT, IOKas3aThb BaM
MarHMTHOE NPHUTSAXKEHHe, KOTOPHIM MBI HaJeJIHJH KyCOK XeJe3a?

1 Kro 6w m3obperateneM 3JeKTPOMarHuTa — HeussectHp, Yacro
Ha3pBail0T AMmnepa, HadJOAABIIEN0 NPUTANEHHE MXKEMe3HBIX ONHIOK TO-
xoM. Bo Bcakom cinyuae yxe B 1826 r. Bproocrep (1781—1868 rr.)
n Crpeskon (1783—1850 rr.) ycrpouan Goabline 3JeKTPOMATHHTEL
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PaccmoTpuM  eute OAMH NPHMEDP MOTYLIECTBEHHOH CHJIbI
Maruerusma. Ilepex Hamu Takoii ke MaruuT. $I npomyckaio
TOK uepe3 OOBUBAIOLIHE ero INPOBOJA, YTOGHI NoKasaTh, KaKoOi
MOWIHBIE a¢pdexkr Mpl nmoayyuM. BoT mosocel 3TOr0 MarsHra.
IonoxyM Ha OMMH H3 HUX IJIHHHYIO XeJsiesHylo nosocy. Oka-
3bIBacTCs, YTO KaK TOJLKO IIPOM3BENEHO COeJMHEHHe, IoJoca
ceiuac e IPUHHMaeT ONpefeNieHHOE CTOHKOe MOJIOXKEHHe
(puc. 54). Econ 51 BO3bMY 2KeJIe3HBIH LHUIMHID, TO OH NPHTSHETCS
K MarHHTy TaK CHJIbHO, YTO MHe 6yAeT GOJIbHO, €CsiH f IOMNpo-
6yl0 BCyHyThb najlel, MeXAy HUMH. §1 MOry KaTaTbh LMJHHAD,
HO ecju s nompobylo OTO-
pBaTh €ro, y MeHs HeXBa-
THT CHJI, YTOOB! IPeo0NeTh
NPOSIBJSIOUIYIOCS CHJIYy Mar-
gerusMa. [anee, 1 Knany
Ha MAarHWT JJIMHHYIO XKe-
JIe3Hyl0 IIOJIOCY W He Co-
MHEBAOCh, YTO APYrod Ko-
HelL ee IPOSABUT TeIepb
3HAUHTE/BHYIO MAarHHUTHYIO
CHJy; BBl BUAUTE, OH YAep-
JKHBaeT He TOJBKO TBO-
314, HO H BCE€ 3TH KYCKH
®enesa, Cie)0BaTeNbHO, OH 06JajaeT BecbMa 3HAYUTEJBHOI
cuioft. Hy, uTo Momxer mpeB30dTH 3TO J[0Ka3aTe]bCTBO IHepe-
XOfla XHMHYECKOH CHJIbI B 9JEKTPHUECTBO H 3JIEKTPHUECTBA
B MarHetusm! §I Mor Obl IIOKa3aThb BaM ellle HECKOJBKO TaKHX
OINBITOB, 'le 1 OBI MOJTyua/ T M3 MaTHUTA 9JEKTPUYECTBO H XHMHU-
YeCKYIO CHJIY, TEIJIOTY ¥ cBeT. HyXHO JH, OXHAKO, TOKa3bIBATh
BaM elle uro-HHOYynb, 4TOGBl JOKasaTh Bceobilee COOTHOLIE-
HHe CHJ1 MaTePUH H HX B3aUMHble IpeBpalleHHus?

A Temepp oTHgamuM naHbp yBakeHus crapmuMm. Ilpexne
BCEro TO03BOJbTE MHE OGDaTHTHCS K TeM M3 B3DOCJBIX, KTO
NIOYTHJI MeHS CBOMM IPHCYTCTBHEM Ha 3THX JeKnusax. J1 xouy
ceityac BrIpa3uTh UM CBOIO 6JIar0IapHOCTh, a Takxe Mo6Jjaro-
IapuTh Bac 32 BHUMAaHHe, ¢ KOTODHIM BBl CJEJHJIH 32 MOHUMH
JeKuuaMH. 1 Hameiocs, 4TO NO3HAaHUs, KOTOpble BBl NpHOGpeJH
Tenepb O HEKOTOPLIX 3aKOHAaX, YUPABJAIOILHX BCEJNEHHOH, Mo-
BCAYT HEKOTOPHIX M3 Bac K IOJHellleMy u GoJiee BCeCTOPOH-
HEGMy H3YUEHHUIO 3THX 3aKOHOB. B caMom gene, Kakue Hayki
GoJiee CBOJCTBEHHBI yMy ueJIOBeKa, YeM HAayKH eCTecTBeHHble?
M uto nomoraer uesioBeKy Gosblue Bcero NPOHHKATh B Aefi-

110




CTBHEe TeX 3aKOHOB, NO3HaHHE KOTOprX NnoKa3niBaeT, Kaxk HIi-
TCPCCHLI )1ake camble HEe3HAUUTCJIbHbLIC ABJCHUSA IIPUPOAERI, i

O00HapYKHBACT
«..fI3blK B 1epeBbsiX, KHUTY B pPyubsX,
Jletonncu B cxasax M BCIOLY TapMOHHIO...»
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, Brimyckx 19—20. 1936.
7. ®. D Hreasc—/lnanextuka npuponst. B ocoGenmoctu cratha «Diexe
TPHYECTBO>» H MeCTa, OTHOCAIIMECH K NMoHsTHi0 cuasl. CM. mpeaMer-
Huil yxasavenap K «JlnanexTHike MPUPOXBI», a Takike « AHTH-J[IOpDHHT»,
OLEHKY TereJeBCKOH KPHTMKM HbIOTOHOBA MOHATHA CHJBL



CONEPXAHHE

3. Oeiitaun — Muxaun dapamelt (kpatkuit 6morpaduyeckuit

OUepK) 3
Jlekuua I, Cuna TtAroresus 23
Jlekuus 1l Taroteune. Cuna cuemnacHus 40
Jlexkuus IlI. Cuennenue. XumuueécKkoe CPOACTBO 56
Jlexkuusa 1V, Xumuueckoe cpomcrso, Temaora 72
Jlexuua V. MarHeTtusMm. DaeKTPHUYECTBO 84
Jlexx;nﬂ V1. CoorHollenne GH3HUECKHX CHI 97

M. ®apapgeit. Cuabl MaTepum ¥ HX B3auMOOTHOmMeEHHd. IocylapcTBEHHOE
aH1THPeNUruo3noe usyareabctso 1940 r. Hagexe B-3. Hsmar. N 24.

Pepaxrop 3. Heiiraun. Texuuueckuif pemaxrop JI. Moranosa. Kopperrop E. IUapox.
Cyanno B ma6op 26/V-39 r. Iloanucano ¥ medatu 19/X1-1940 r. Popmar 84 X 108!/sm.
O6weM 1,75 Oywm. Ja., 7 uvew, Ja., 5,82 apr., xa., 6,27 y4.-m3g. J., 37152 THI. B8HaA-
Kop B 1ed. J. Tupax 20.000 a3, Bymara N 2 KaMmcHckoff nmcueGyMaixuHOR
¢abpuxku um. O, M. Knpoza.

J144065.

Ilesa kHurm B Inepemiaere 2 p. 50 K.

17-a ¢-ra mam. kpura OI'M3’a PCOCP rpcera «II0AuUrpad)KHHrA»,
MockBa, IImosoBast mab., 10

Ormevaramo ¢ Matpuly B Tmrorpaguu <Hassecruit Coperor [AenyTaron
TpyAamuxess CCOP», MockBa. 3ax. 3789.



ONEYATKHU

Crpa-

HHIa Ctpoka
44 8 cHu3y
» 9 »
72 1 » (cHocka)
» 2 » »
91 7 »
» 6 »
» 5 »
95 5 » (cHocka)

B HeCKOJLKHX Cayyasx

®apaneft — Ouapl MaTepHm o

Haneuarauo

CBA3bIBAIOT

KOTODbIE

«nofex 1a0»

«<hydroger»,
NS

N

S
Yarcrony
KpHCTal

HX BSAWMOOTHONIEHIISA.

Caenyer

CBSI3bIBAET
KOTOpoe
«MOPOKAAI0P
«hydrogen»,
ns (puc. 40)

n

s
Yarcony
KDHCTaJI
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