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Hacroamee magarme npeacrasaser cofofl nepe-
paGoTky Bmmywerdoro s 1865 r. B. Jlyrannnsm
UepeBORA TON HETOYRWM Haiganue <CHAM nps-
POAN A HX BIAUMOOTHOIMEHUAS.

TexcT cBepen ¢ AHrMACKEM OPHIEHANOM, BH-
meund 8 1881 r. TpeteAM m3jamEeM MOR peRax-
uHeR uasecTroro (uInKO-xHMUKA Badbama Kpyxca.
Bonpmunctso npusedannft wanicamo 3. A. efit-
JIHHWM, HEKOTOPHe, IpmHEAXexamre Kpyxcy, or-
MeyeBR-Byxsol K.

Keera nocssmesa saxomy COXpdBenHT = Ope-
BpauledAs SHeprHd. PaccqETaEZ He MMpOKOro YMra-
TCAA N MOXeT ONTh RACOOAbL30BaHA npegozasartesqs-
MH cpemleﬁ iOKOJIN H JACKTOPAMH HR HaY4YHO-nIONY-
JfPHNE # AHTHPENNCAO3HLIE TeMH.



MHXAHJ APAEA

(KpaTkuf 6uorpaduyeckuit ouepk)

Bropas nonosuHa XVIil 8. u nepsaa monosunz XIX B.
"03HaMEHOBAJIUCh B 3KOHOMHYecKOH ueropuu 3anaxzuofi Esponm
NPOMBILIIEHHOA pPeBOIOLMed, CYIIHOCTD KOTOPOH XapakTepK-
3yeTCd NepPeBOPOTOM B TPOMBILJICHHON TEXRHKE H NEPeXOLoM
K IDOMBILIEHHOMY KanHTaJHIMY.

Eme B mepuos XVII—XVIII BB. ocnaGnenye uexos, ycH-
ACHHE TOPrOBOrO0 KAaNWTAZAa H POCT MAacCOBOTQ KyCTapHOro
NpOB3BOACTBA, PaCOTaOUIEr0 Ha BBIBO3, NOSBJAGHHE IEPBHIX
KPYNHHX KANMTAJMCTHYECKHX npeAnpuatuil — manyaxryp —
BCE 3TO BMeCTe B3ATOe OOYCJOBHJIO BO3HHKHOBeHHe OGLIHPHO-
ro phlaka H WHPOKOE NpUMEHeHHe Mawuy. B sTHX yenoBMsx
(MaccoBoro mpousBOACTB2) CTPeMJ/IeHHe K CHIIKEHHI H3fepiex
HPOHU3BOACTBA CONEACTBORANO NOMBJEHHIO HOBBLIX H3oGpeTe-
wuit. Ilocnendde xe HyXAaJHCH B HayYHOM [porpecce u,
£CTECTBEHHO, CTHMYJHPOBAJH ero.

[lepsoit BcTynHAZ HAa NYTs OPOMBIUJICHHON PEBOMOUHR AHT-
aust. Cpenu Apyrux crpad 3anaguoff EBponel oua Geina ca-
MOW 3IKOHOMHYecKM pasBMTOi cTpaHOH, Onaromaps uemy Bce
XapagrepHnie OCOOEHHOCTH OYDIKYadHOR PEBOJICUHH MOJYUMAH
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B Aell HauGosee NOJIHOE W HETKO® BhIDAKEHME. Heynusurenstio
no3ToMy, uro AHIIHA NBBAACL POAHHOR ren&iam’Hbro YUeHoro,
OTKPHTHA KOTQPOr0 JIEMTH B OCHOBY Be/IN2aiiliiX TEXHHUECKNHK
AocTiKenuil. ItuM yueub Ouia Dapageit.,

Muxann Qapapeil poanacs 22 centadpa 1791 r. r oxpecr-
BoctAx JIoHAoHa, B ceMbe Kysucua. PopuTesaw basanen, kix
# Ol caM, DpuHAAMexan K neCompmof pemiruoziof cexre,
posuukweti B Moraanaus 8 1728 r. [Tpercrarirenn  sroit
CCKTLI HA3bIBANHCH CHayalla TAIBCCHTAMIU, MO MMEUM ee OCHOPA-
vens [kona Tascea, a 3ateM cranu mazmisarhes 3aH4EMAUOB-
uasy, 1o umenn PoGepra 3angemana.

Papasefi upu cayvae ne. CKDuIBaJ CBOGH peIMruo3tioctH,
HO, Kak 3TO iepeaxo GbiBAET CPeiM YUCHBIX, HE NOPBaBIWIHX C
PCABIHEl, ero peJaHrHo3Noe MHPORO33peHne HAXOLUAOCH B
PC3KOM LPOTHBOPEYHH C €r0 Hay4HOA AeATeNbHOCTHIO. Buorpad
Dapagess — Brasreasm OctBajba — cnpabeasnnzo  3ameuaer,
YTO CBOMX pennruo3HLIX Bo3spewit Papagefi abcomoTHO He
BHOCHA B 00/1acCTe HAYUHOrO HCCJELOBANHA.

Cam Qapanefi B 04HOM H3 CBOHX nHCEM rosopur: «Xo-
TS B NpHPOAE TBODEHHst 6Ora HUKOrAa Heé MOTYT HaXOLHTHCH
B NPOTHBOPEYHH C BRICLUIHMH NPEAMETAMM, OTHOCHLIHMHUCE K
Hawel Gyaywled XU3NM, H XOTs. STH TBOPEHHR AOJIKHBI cay-
MHTh NIOROGHO BCeMy ADYrOMY AJA €ro BO3BEHYEHHS H BOC-
XBaJICHHA, — 5 BCE KEe He HAXOXY HYXHHIM COYeTaTh H3yye-
HHE €CTECTBENHbIX HAyK C pejurxelt m Bceraa cuutaj pesd-
FHIO ¥ HAYKy BELUAMH COBEPIUEHHO DPa3JIHUHBLIMH».

Oren, Papages JlxeMmc oTaad cBOEX coiyogeli Muxauna o
crapulero PoGepta B nauameayio mkony. Ho yxe nesstm ner
H3-32 CTOIKHOBEHUSI C YYMTeNbHHUEN, noXeaasilel HaKa3aTh
MajcuapKoro Mapajien posraMs, MaltbuuKa npuocs 3a6path
H3 LIKOJBl H HA 35TOM MOKOHYHTH C €ro OGHIHATBHBIM OGyue-
mieM. B wkone Qapagelt maywnnca amwe yrenmo, NHCEMY B
HAYaTKaM cuera.

Jure cembe Kyanena Qapajes CTaHOBHIOCH Bee TpYAHee.
Bra 1801 roa, xorsa Hanmoaeor I ckonortan npotus Anrsaug
U3BeCTHbIA KOHTHHeHTa/ bHuA 60K, Paouee macesespe Amr-
<IHH TEDNE/0 OCOGEHHO CAMbHYI0 HYXKAy. Marepuaibsas cre-
CHEHHOCTs ceMbH (PapajecB 3acTaBAMA OTAATH crapmero Gpa-
Ta @apages B yuenwks K KysHeuy, a Muxauna, no Hacrosmuio
Marepu, He Tporasnu Ao 13 ner. Muxamn B. gevctBe o6aagas
CA30BIM 3710POBBEM, H OTEU ONpefeds ero B KHUXKHYIO JaBKY
$pannysa Kopxa Puo pacchiibEbIM. B 0673aHHOCTH Mabe
UK DXOAHMA pasilocKa ra3cr mnoAnucuixam. B Te ppeMena

L]



razer OwlI0 MaJo, H CTOHJE ORH NOPOro. MHOrHe MOANHCHHKA
NAaTHIY TOJBKO 33 NpOYTeHHe raseTol, H ManeunkoMy Papa-
A0 TPHXOAUNOCH YACTO Yacamu HpOCTaHBaTb Yy NOLBE3LOB,
0/KHAAs BO3DPATA I'a3eThl.

dapaneii pacckaselBaj, YTO B Yachi TAKHX OMHIaHHB OR
HHKOrZa He CKydad, a Bceria OGAYMbIBaJI pasyuviiblie BONPO-
cbl, KoTopele OH caM cele 3axaBaua. [lbitsiuBoCTL ¥ JoG0O3HA-
Te/BHOCTb Ma/Ibu¥Ka 3ACTABAAIH HCKAaTL OTBETOB B KHHIAX, B
Papagell paro NPUCTPACTHACHA K YTCHHIO.

ITo Bockpecennsm B aaBke ¢panuysa PuGo ycrpansalocs
Heuto BpoAe KiayGa. 3jech NPOYHTLIBANNCE TPOMKO TIa3eThl,
XO3AMH NOKa3bIBAJ NOKYNaTeNs M KHHMKHble HOBHMHKH, TYT Xe
o0Cy K1aMuch PA3NHUILIC HOBOCTH.

Muxaun npopa6oran pacChABNLIM TOA, HOCJAEe UEero OTeR
Dapafed 3aKMouHa ¢ TOProsueM Puo KonTtpakT, IO KOTOPOMY
Muxann Geit oTAAH B yyeHukn Ha 7 jer. PuGo ofasancs Bbl-
YUHUTb MaJIbYHKA NEPelJIeTHOMY Ae/ay H TOProBJe nHCYEGYMa-
HBIMH TPHHAMNCKHOCTAMHA, 33 yTO MHXaua RoJxeH Obin Gec-
" NPEKOCJAOBINO NOAUMHATLCS X03fAuiy H pabotath ¢ & yrpa no
7 Beuepa. Jasblue B KOHTPaKTe FOBOPHIOCH, YTQ YYeHHK NOJMbL-
syerca nuulef, ofeXA0H M noMelueHHeM X03sHHA Geapo3me3an-
#o. [ToGer or xo3sMHA TrPO3UA YUENUKY TiOpbMOR.

7 oxTabpsa 1805 r. yyacts yerhipHazuaTHneriero apazen
6Lila peileHa B KaMepe MHPOBOrO CYAnH, KOTOPHIE, 1O aHr-
JHACKOMY 3aKOHY, yTBepxAaJ NOAOGHOr0 POAA KOHTPAKTHI,

Pa6Gotan manabuuk xopomuo. ITo Benepaw, ocTaBasgch ORHMY,
OH JalHO YMTAJ KHHIH, KoTopble nepemseraj. Pulo nemun
crnocoGHOro yYenwka M He Mellasq 3ToMy drtenmio. Cnavana
Qapasell ypnexaJics DOMAHAMA, NYTCIICCTBHAME, CKa3KaMH.
Oanax bl eMy monanuch TPY MAJICHbKHX TOMHKA «XHMHYECKHX
Gecen» magaM Mapce, uanucaHnbiX fIPKMM H AKUBBIM A3HIKOM.
Kunxka Mapce npoussesa Goabluoe BleyaTieHHe Ha Qapages,
M ¢ TeX Nnop OH NPHCTPACTANICA K UTEHHIO eCTECTBEHHOHRYYHDIX
Kuur, SBsnenns npupoabl H OGBACHEHHE 3THX SBRCHHN -— BOT
yTO 3aHUMaio yM OHOWH. OH YHTaeT CTaThH 0O 3NEKTPHUE-
c¢TBy B Bpnranckoit snuukjonennu.

Manpuuk 6bial pe3s, HMeN CHJbIIOE BOOGpaXkenne H BMeCTe
C TeM CTpOTHit Kpuidueckufi yM. OH 11ayaa npoBepsTh NPOYH-
TaHHoe Ha onbite. CHABL SJEKTPHUECTBA LACTONBKO ILJIEHHJM
€ro yM, 4TO OH COOPYAWN B RepenyeTHoll MacTepckol caMo-
AeJbHYIO 9NCKTPHUCCKYIO MAUIMHY K HeMan0 YAUBASA ei0
g‘épymammux. Eme ogsa x#ura ocrasuna B yme ®apajea ray-

Kuit cuen, 310 Oblan «llnchbMa 0 QH3UKe K HeMeluxodd npHu-
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necce» Jleomapaa Jiinepa. $apaseli NO3HAKOMHACA TaKXKe ©
counnenuem «O6 yMe» YailTa, TPaKTYIOIURM MOAHYIO B TO
BpeMs TeMy O I103HAaBaTeJbHBIX CHOCOGHOCTAX WYeJOBEYECKOI'o
pazyMa. -

B 1810 r. ymep ot TyGepkyaesa Jlxemc ®Papanedt. B sToM
xke rony Muxann ®Papagelt B BHTPHHE KHHIKHOTO MarasuHa
npoues OGBABAEHHE O TOM, 4r0 Hekuf#t muctep Terem npourer
PAR BeuepHUX OOIIEAOCTYNHBIX JeKUHH NO eCTEeCTBOZHAHHIO Y
cefs Ha kBaprupe. [lnata 3a Bxop ! mmamuar. lwanusr, Ko-
TOpblfi Tak Oecmoxous Muxauna, manemy 6par PoBepr, nparaa,
npenynpeanre Muxansa, 4TO BC€ 3TH JIEKTODHI -~ IIAPJAATaHRL.
TeteM oOkazancsa A06POCOBECTHHIM # OnNbBITHHM nejaroroM. Ha
3THX JAekuuAx Papafiel NOIAKOMUNICA C HECKOJLKHMH MO-
JOABIMM YUYEHBIMH, KOTODHIE He TOJIbKO NOMOTAH €My Npeofio-
AeTh TPYAHOCTH, BCTPEYABIIHECSH TPH H3YYEHHH TOTO HJIH HHO-
r0 BOTPOCZ, HO M AaNH BO3MOXXHOCTb MOJIOAOMY NepelJIeTUHKy
NPOHKKHYTb B HEKOTODble HAayUHble YYpeXACHHA, B TOM 4YHCJE
B CO3JaHHOC TeM K¢ TeTeMOM BoJbHOe «Puiocodcxoe obine-
cTBo». HoBbble cBA3n B Oonploi Mepe CONeACTBOBANH pasBH-
THIO K ofpazosauuic Papages.

dapanell ycepaHO KOHCHNEKTHPOBANM NEKIHR B CBOHM MPH-
nexaHueM o6paTHA Ha ceGf BHHMaHHE XHJbLA CBOEro XO3fiH-
Ha, XyJZOMKHUKA-3MHrpaHTa Mackepbe, KOTOpuIi OOYyuna ero
PHCOB@HHIO M YepueHHIO,

Tyr xe Ha Jnexnuax Papapeli nossakomuncs ¢ DBenaxa.
meHOM AGGOTOM, KOTOpBIM Ha BCIO JKH3Hb OCTaJCA ero Apy-
rOM H B TAXejble MHRYTH mnopaepxusan Papases.

B 1812 r. oaun 43 KJWeHTOB NepemnaeTHOR MacTepcKoi —
Hsuc ofpaTua BHHMaHue HA Ji0G0O3NATEJbHOTO H YPEe3BLIYAKHO
cnoco6roro yuennka. C ueJnlo iOOLIPHTb €ro K AannHeAIuM
3aHATHAM [I3HC TIPCAOCTABHA €My BO3MOXHOCTb MOCeTUTH He-
CKOJIBKO JIEKUMil 3HAMEHHTOTO XMMHKa JI3BM, KOTOpHe APOH3-
BeaH Ha Papases HEH3CARKMOE BIEYATACHHE,

JiaBH, HCCMOTPA Ra CBOIO MONOAOCTb, Obli camol Grecta-
wed ¢urypoit B aurauiickOM YYypHOM MHpe H TOJB30BAJCA
6oabiLoil w3aBecTHOCTLIO 32 rpanuieli. CBolo Hayunylo Kapbepy
oH caenan 8§ Goabuwoil Gulerporolt. s muoro paboran Han
n3yuenueMm neficTBUsA PasHLIX ra30B B rasoBoft JeueGHHLE ROK-

_topa Bspnoca B Knudrone. Ero oTkpuiTHe-—COeAHHEHHE 230Ta
C KHCJAOpPOZOM (Becensuiui ras) coznano emy 6osbIyI0 H3BeCT-
uocTb. Jl3BM npurjlacund  uutare JcKuun B KopoheBckom

. KHCTHTYTe BCAMKOOPHTAHKH, OTKPHITOM HAa CPEACTBA YacTHHX
THI, ¢ mpexpaclio OGOPYAOBANILIMY AYAMTOPHAME B Jabopa-



TopmaAME. BHasane o# Gbla €JMHCTBEHHEIM JIEKTOPOM Kopones-
CKOTO WHCTHTYTA H Cpa3ly e CTaj OuYeHb MONYJAPHLIM CpeiH
Josaouckoll ny6aukd. Ha nekumsx [ssu cocras caywareneli
Gua coBepuienHo uHOH, deM y Terema. Papajelt uyscTBOBanl
ce6 HEJOBKO CPefH HapAAHGLIX JleAH H OJEeCTAIMX MHJIOPILOB.
B CBOMX JIEKUMAX 1o 3JeKTpoxuMud JI3BM JOKa3biBajM HAy4HbIS
MCTBWbI HA ONHTe, pasfuBas OOLLEPACTIPOCTPAHEHHLIE INpei-
B3ATble MHEHHMS. 3TO IPOH3BOJANIO CHJBHOE BIeUY4T/IEHHE HA
dapajes, KOTOPbLIfi, HECMOTPA HA CBOK MOJOJOCTB, obaanad
6OJBIION CMOCOGHOCTBIO K KPHTHUECKOMY Mbimsienuio. Papa-
Aefl BOCXMIIAJCS CMENOCTbIO M HOBH3HOH YTBepaenuid H3sBn
il MPEKPACHBIM BLUIOJHEHWEM ONLITOB.

Qapajeit Hauan ynopso AyMath O TOM, KaK Obl eMy caMo-
My 3aHATbes HaykoH. OH pellMa HAUHCaTh NHCHMO BanKcy,
npeaugenty JIOHAOHCKOrO KOPOJIEBCKOro o6lIeCTBa €CTECTBO-
3HAHHA M Cay OTHeC cBoe IMchMo. B nem Papajeir mpocui
BsHKca MOMOub eMy MOJYWHTR XOTh CaMO€ HHUTOXHOE MECTO,
rae on mocrapadcs Ost OubiTb NMONE3HbIM HAyKe M TAe OH CMOr
Gbl NONOJNHHTD CBOE OOGpasoBasHe.,

Oreeta #a mactMo Papageir pe mosayuna. C ropeusio mnpu-
nan Qapanefi STO XO0NOANOE paBHOAyuHe. Mesxay TeM Cpok
yuennuecTBa y Pubo oKonuuscs, u 7 HOs0psA 1812 r. Pubo pe-
KOMEHL0Ba/l CBOErO YUCHWKA HOBOMY X03fRrny, (panuysy He-
aspoury. [easpown Obl1 ue/oBeK BCNBLIBYUMBBIA, UaCTO KpHAI
na pabounx u Aaxe Oun uX. OnbiToB 0oablle NPOMSBOAHTEL
dapageio He yAABAKOCH, H BCe MBICAX €ro Guni HanpaBJeHbl
na TO, Kak H36aBUTLCA OT rpy0OCTH XO03fHHA ¥ OF OTYNJISO-
nero GecnpoCBETHOrO MeXxaHWueckoro Tpyaa. Ilo cynulecTsy,
oaxako, Jenspow Guini ZOOPHIM UEOBEKOM H JaMe XOTex
cpenatr Papajes cBOMM HacJe[JHHKOM, HO Gapapedi Meurad
6uiTh yuennim. Mucrep [lsHe, BHAA yApYYeHuOe COCTOAHKE .
®apanes, nocoseToBan emy obpatuthes K [l3BH, nocias eMy
KOHCTIEKT NEKIHM. i ’

dapajeli Ha STOT pa3 Nanucan KOPOTKOE NHCLMO W HA
orBet He Hajesacd. OTBeT NOCJeA0BAN, HO, X BEJHKOMY Orop-
yenmio Papapes, [losH orpanmumics ofeciiaHneM DEKOMEHJLO-
BaTh €ro CBOMM KOJJIETaM B KauecTBe.. neperyieryuxa. JIHub
caydai nomor Jlssu Gamke y3uaTh Papanes @ MIMEHHTh CBOE
MHERFE O HeM. L

JIaWIHBLIHCE BPEMEHRO criocofHocTH paGOTaTh BCASNCTBHC
panenss ryiasa, Jlapu npuraacua Papajes A1a CKPOMHON POJIH
mucua. Bekope 13 OTPHIBOYHBIX HACTIBIX Pa3roBopoB ¢ HHM
II3BH MpuMen K 3aK/MOuElHIO, YTO MOJIO/OR ueNoBex ofnagaer
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RCKAIOYATE/ILHBIMA  CTOCOGHOCTAME M JIOBOJBRO  GOMBIIUMS
3HAHMAMH. Y 7uBJeHHbI JI5BH npeasoxmn €My BaKaHTHOE Me-
CTO JabopaHTa XHMHYECKOR aabopatoprs  Koposesckoro wun-
CTUTYTa, AHPEKTOPOM KOTOPORA OH coctosad, XoTa 06S3aRHOCTH
NaGOPaHTa HEMHOTHM OTJ/IHYANACH OT 00s13aHEOCTedl NpoCTOra
cayxurens, Papaaeit npunsn npepnoxenne c panoctsio. Bos-

¢ Harpaxcaenue B pasMepe 25 IUNIJIHHTOB B Hefeqio H KBapThpa
U3 IBYX KOMHAY BIIOJIHE YLOBAETBOPSIH HeTPeSOBaTeNbHOMO
Qapanes, Tem Gonee, 4TO OH MOT Tenepb UENHKOM OTAAThCA
Hay4HOH paGoTe, KOTOpas mpeacTasiaana coBoi npejea ero
XKeJaHui, .

Dssu ne pasageass BOCTOpra cBOEro HOBOIG COTPYAHHKA.
«[lomMoran MHe B ocyutecTBienun Moux CTpeMJaeHni, — paccka-
361BaJ BriocaeAcTBud Papaneil, — on BMecTe ¢ Tem npenynpe-
Hjan He GpOCaTh NPeXHEr0 MecTa; OH [OBOPHA, YTO HayKa —
0c062 9epcTBas, 4TO OHa B JAEHEKHOM OTHOLICHHH CKYNO BO3-
Harpaxjaaer Tex, KTO MOCBALIAET cels cayxenuio efi. Ha moe
JaMeuaH#e O BO3BWINEHHBIX HPABCTBEHHLIX NeEPEMBAHUAX JIIO-
Ied HaYKH OH YRuSHYJACA M CKasan, g9To NpPeNIOCTABHT MeHsd
- OiIBITY HECKOMLKHX JIET, KOTOPHH B 9TOM OTHOLIEHHH HCNPABHT
MOH B3lJiAbI», :

Orpomuoe BaAnsAHe Ba passuTHE Papages okasano ero my-
TCLIECTBHE COBMECTHO € J{3BM Ha KOHTHHEHT. 3HAKOMCTBO c
GLITOM H HPaBaMM KOHTHHEHTAILHOMN Esponel, a takxe ¢ ea
BLIAZIOWAMHCA YUEHHIMH pacwmpuio Kpyrosop Papages, o6o-
FaTHAO €ro XH3HEeHHbIA ONBIT M HayuHble SHAHHA. Pagu 3Toro
[YTELUECTBHA OH roTOB OblJl NMEPEHOCHTB BOSMYTHTEJLHOE OT-
HomeHHe K cebe BricoKoMepHoR JseAu Jsmu. XoTs Dapazeit
6bln npurawen JI9BH B KauecTee MOMOLIHMKA HaTYpaJHCTa»,
oH, no mpoceGe Ms3BH, B HEKOTOPOA cTemenm 3aMensn KaMmep-
LUHHEDPA, OTK33aBIIEroCA B NOCJCAHHA MOMEHT exaTh ¢ XO3se-
BamH. HeyXuBYBBLII Xapaktep emm JI3BM caeman sTo ABY<
CMBIC/IeHHOE nosioxelne Papafes BechMa TArOCTHEIM.

«fl Hayuuncs TNOHUMAaTb CBOE HEBEeKECTBO, — MHOAT Papa-
Reli CBOEMY ADYIY, — CTRIKYCh CBOMX PasHOOGPA3HRIX 120«
CTATKOB # XKeJalo BOCIOJI630BATLCS TENEPh CAYYAEM HCIPABHTH
BX... 310 ofcToATeNBCTBO H NoBy:Aae? Mmen CONMYTCTBOBATh
c3py lemdppu asu N0 oKoHuanHA myTewecTsasns.

Heus orbesga u3 AHrauu Qapagell noMeTua B cBoeM
AHEBHHKE, KaK JeHb, 3HAMEHYOIIHA HOBYIO SNOXY €ro u3-
HH...

Bo Bpemst nyremecrsua Qapaged BIIepBRle GJH3KO CONpa-
KOCHYJZICA ¢ eBPONeAcKHM yHeHmM MupoM. [sBz noceiya.a
8



Kpynaefiuine eBponefickHe eCTeCTBOHCIBITATE M ~~ 3RAMEHHTHIN
Awmnep, npodreccop npukaaaHo xumuy Kiemanc, BeIZZIOMEMIICS
Gusnko-xumux leit-Jliocak, ¢usuk n spay Hesnspus u Aap.

B Ilapuxe [ssu npu corpyanruectBe Qapazes OTKpHL
Hop 1.

Qapanefi HaGmoOAan BOAAHLIE CMEPYH H NMPOH3BOAHM/ ONBITH
C 3JEKTpadecKHMH peiGaMu — ckaTaM#. OH ¥ panbuie yuTan of
3TUX YYACCHBIX pPHI6aX, OT NPHKOCKOBEHHA K KOTOPHIM IIOJY-
qancs CHILHBIA SJeKTPHYEcKHid ynap.

B Hramuu, so ®aopenurn, 384 npogenas onur, Ba KOTo-
poM noAtsepaunoch npeanonoxende HoloToHa, uro anmas —-
ropwouee Teno0. Jl9BY OKOHRATENBHO AOKa3aJ, TG aNMa3 — 3TO
KPUCTaJ] YHCTOrO YrJaepoja.

Hramua ocoGenno nopasuna Papages. Bea Dnopennus
NPeACTABAANACE eMy CHJOWHMM My3eeM. PJopeHUHA GepeXxHO
XPAHUT NaMATHHKH CAABHOTO NpOLLJIOro, octaswmmecd or Kanre,
Muxenpanmkeno, Ilerpapkd, Tlames. B ®aopentniickom
My3ee ecTecTBo3HaHua Papazeli yeuzen tenaeckon lammaes, ¢
NOMOIIBI0 KoToporo Fanmseli oTKpmal cnythHukos IOnntepa.
bByayus & Pame, ®apaneit n0aro npocrauBan nepej 3ZaHHAMH,
KPacoTa KOTOPBIX 3aKA4ajach B YAWBHTENBHO NPABHJIBLHOM
COOTHOMENHH 4acTeRt, OT BCECTOPOHHETO MO3HAHHA INPHPOAL]
H KyasTypol Papagelft Bo3ppamancs K CypoBuM OyaHsM, K
YHU3HTESbHOMY MOJOMKEHHIO JlaKes, YTO OTPaBJAANO BCE Ppajio-
CTH MoJsioforo uenoseka. JKena [I3sH, 3HaTHas jama, crapa-
Jach Ha KaxcJOM INary noauepkuyrs Qapajerd erc 3aBHCHMOE
nojoxenne cayru. Focts y Henspusa, Papageir Gunla npurna-
uled K ofiteMy croay. Jlean JlsBH 6bina BOIMYUIEHA OSTHUM
HapylwenneM >TukeTa, H JeJApUBY NpUWAOCE NpHKasaTh Ha-'
KPLiTh OTHUeJbHbIA cTOMMK Ans Papanes. Bo Bpema ofexa on
nozoues ¢ GokanoM K Papagero ¥ npoBo3rsacsa TOCT 3a
HayKy. «He oropualitech, MOH MOJIOROH Apyr, H GyibTe yBe-
peHbl, YTO TOT, KTO XOYeT YHW3HTb APYroro, YBHXKaeT TO/bKO
cebs>.

Dapanefi CKpHIBag OT CBOMX OAM3KHX ZApYy3ed H POLHRIX
HCTHHHOE INOJIOXKEHHE, HO YaCTO NeYans OT [OBCe[HeBHLIX
YHUXKEHRA ero 4ejoBeYeCKOro JOCTOMHCTBA IIPOPhIBANach B
#Hem. OH nuwer cBoemy papyry A66ory: «[Ipoxozs uepes
XHW3Hb, KaXAblii 43 Hac noayuaetr AROAHON pAN YpPOKOB: B
wxone Grarononyusss M B wKoje Jumewn#i. M a nymamw, wro
9TO OTHOCHTCA He TOABKO K QoraTtcTBy ® K Genmpocty, BO H

3 Oaxospemenno ¢ Kyprya n Kaemancon,
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KO BCeMy, YTO JleNaeT Hac CYaCT/MBLIME HJIH HEeCYaCTHHIMH.
S mpotues eie TONBKO NEPBBIE KJacc OBEHX 3THX IUKOM, HO
fi YKe Hayuyuwsics BUAeTb, YTO Te Bellld, KOTOpbie MNperCTABIIA-
ITCA HAM, KAK HeCyacThe WJM KpaiiHee 370, HA CaMOM Jeqe
OKa3BIBAOTCR GJaroeTesIbHBIME AJ8 GyAyilero Halero pas-
BHTHAY.

 Ilyrewecrsue ¢ Jssu oTkpouio nepen PapaseeM wOBLIN
mup. HaGmonas 3a paGoToit yyurend, oH Hayuu/ics 3gMeyath
olHOKH, KOTOPLIX chegoBanc Rm3Gerats. Papaneidt npunasan
camoo6pa3oBanuio Goablioe 3HaveHue. «4To MOXKer OmMTH No-
yUMTeNbHee IJIf Hac, YeM HabaiojlenHe 3a INefCTBHAMH IpYy-
rux?» — nucan oH. Papajed ¢ OJHHAKOBON REITNHBOCTHIO Pac-
cMaTpuBan JaHAwmadTe, JXKHBOTHBIX H Jofed. Ero, xuress
JlogaoHa, ropoRa CaMblX Pe3KHX COLHAAbHLIX KOHTPACTOB; Tay-
60Ko nopaxaja yXKacHas HHILETA, KOTOPYIO OH YBHAEA BO
DpaHIUH, HCTOLIEHHON HAMONEOHOBCKMMH BOHNAMH.

Caoun Bnevatnenns (Papaneil THIaTeNbHO 3aHOCHN B LHEB-
HHK, B HHKaXMe, JaXe MaJo3nayauiye, NoApoGHOCTH He YCKOJb-
3aJI@ OT €ro BHUMAHHA. S

15 Maa 1815 r., uepe3 ABe Hedesw mOC/]e BO3BPALIEHHR B
Jlonnon, Papanenr onarp npuctynna ¥ padore B Koposesckom
HHCTHTYTe, HO yXKe He JaGODPAaHTOM, 8 ACCHCTEHTOM C OKJaaoM
30 wmammnror B Mecsu. Papagell pacnHcan Bce YaCK CBOHX
aanaTul, Bece awr ow uposoann B HucTHTYTE, a Beuepa HeC-
AOMB30BaNl AN CaMoo(pa3oBaHHA 00 TOYHO BhipaboTadHof
nporpamse. PaGorm y Papaaen OGsoino Muoro. Kpome naGopa-
TOPHHIX 3aHATHI OH NMPUCYTCTBOBAJI HA Jexuuax Jlseu u npo-
deccopa xumunu DBpsnpa, momoras uM Bo BeeM. Iocne yxona
H3en u3 naGopatopun Papajefi TUATENLHO NePeMbIBAN BCiO
nocyay u y6upan npuGopni. IToroMm QH 6bin 3aHAT NOATOTOB-
KON OMLITOB K OYSPEAHLIM JeKHAM. DTa NOATOTOBKA IIEJIHKOM
aexana Ra Papaznee. Ilo cpeaaM OH noceslla] OpraHM30BaHHKIMA
UM KDYKOK camoobpasoBanus — «Punocopcroe oburectso», a
¢yG60Tbl IPOBOAH Y MATEpH.

B «DPunocoderoM obmecrse» Papamefi npouea HECKONbKO
aekuuit 1o xumun. K cBoeil nepBofl JeKUHM OH rOTOBHJICH Ie-
Jblf MecAl H Hamicaa ee BCo. Kaxaoe cjoBo, Bhipaxaioulee
ero MEICHH, 3BYYaJ O fICHO W NPocTo. TOBAapUILM OUeHh Tenuao
NPHHAJIE €ro JCKIMIO W YKa3aMH HA HEROCTATKH A HEyHaumbie
0B0pOTH Peyy, NOBTOPEHH:, HEYGTKOCTL OTREJBRBIX Bhjpaxe-
4 B HENPIBHAbHOE NPOA3HOIIEHHE. . OTa KPUTHKA BRYmAAa
Papagelo Mpicab OpaTh YPOKH BhIPA3HTEJLHOTO HTEHHA.

B 1816 r. ®apaneit npouen cemb JeKUHE O RPHTHNKCHHH,
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O XMMHUYECKOM cpofcTBe, ¢ xyope, drope, HOUE, KHCAOPOZE H
azore. K aToMy nepHoay OTHOCHTCA MOfiBJleHWe B HevwdTH nep-
Bok paGotol Papases O XHMHUECKOM COCTaBe TOCKAHCKOR Ha-
pecTH. [Ipon3BecTH XHMHYeCKuil aHAJH3 3TOH H3BeCTH MOPYUH-
aa [3BH OAHA 3HATHaA ; AaMa — repuoruda MounTposckas, 4
JlaBu nepexan 3ry pabory Papaaeio, KOTOPbIH BhHIIOJHHI TO-
pﬁvqeuae GnecTAle H COCTAaBHA O HeM DpPEKpacHblf OTHerT.

3BH OCTaJICl OUEHb AOBOJIEH OTUETOM H Nepezan ero Bpasxy
AAst Hanedarayusi B xypHase KopoaeBckoro HHCTHTYTA.

OcnosubiM crpeMaenviem Papajest B neppbift nepHoi ero
HayuHO#l JeATeNbHOCTH OLLIO CTPeMJICHHE OBJIANETE HCKYC-
CTBOM 3KcnepuMeHTHpoBanua. OH MOCTHF 3TO HCKYCCTBO B Ta-
KOM COBEpLIEHCTBE, YTO BICCAEACTBHH B YYCHOM MUDe HOJb-
30Ba/ICAl -CJIABOK «KOpOJA 3KCHEPUMEHTATOPOBY.

Crpemnenve apases cTaTb MacrepoM cBoero aeaa GsLio
TOfl XapaxTepro# 4epToH, KOTOpas OTJHuaja ero OT MBOTHX
uccaenoBarenelf, ¥ Bce, YTO OH HH JeJaJ, AENaloCh 9pe3Bbt-
YaliHO TIIATEALHO M MOMCTHHE MACTepCKH.

Bcero B TeueHwe NepBOro NEepHOAA CBOeR nHayuHod nes-
renvaoctn {1816—1830 rr.) dapageit onyGauxosan 60 uccne-
AoBaHEN ¥ Bhuesumyrw B 1827 r. xHHry «XHMuueckhe OILl-
Tui». K YHCAly OTKpBITHH, CHAENAHRBIX KM B 3TO BpeMf, OTHO-
CATCA W TAKHe 3HAUATEJbHbIe, KaK, HanpHMep, CTKpLITHE MeTo-
D2 CHKHMEHHs rasos, OTKpbiTHe GeH3ona ¥ OyTHneHa, a TaKXKe
YKa3aHde MeT04a A0GLIBAHHA HOBOMA TIPYNNLI BELIECTB — CYJb-
$OKUCIOT, .

Benen 3a sTHM Hauanach 3uoxa {(1830—1860 rr.) 3ame-
gaTeabHBEIX OTXpHITHE Papages B oOAACTH JEKTPOMATHETH3MA
H 3JEKTPOXMMMH, O YeM nojpofpee GyaeT CKa3zaHO HHIKe.

Oco60 HeOGXOAMMO OTMETHTH MNONYJAAPH3ATOPCKYIO Jef-
renmprocTe Papages. Ha sampoc KOMHCCHM  06L1ECTBEHHBIX
WKOA OTHOCHTENbHO Uenecoofpa3socTH NMONYAsPU3auMKd HayKH
dapaneit orBeTHA: «§l YAMBAAIOCH H MOHATH HE MOTY, NOYEeMy
€CTEeCTBeHIOHAYUHblE 3HAHUA, CAeJaBliHe GOMNbuike YcNeXH B
nocjeNHle NATHAECAT JeT, OCTAWTCA, TAK CKa3aTb, ReTPORYTHI-
MH; TIOUeMy BOBCE He Je/aloT OCHOBATENbHHIX TONLITOK 3HA-
KOMHTb C HUMH MOAPACTAIOULYIO MOJIOJAEXKb M JiaBaTh eH XOTA
6Ll Mepeble NMOHATHA B 3THX HAYKax».

KpoMe «Hcropum cBeuxu» nepy Papajies nNPHHAINEKHT
nyGanKyeMoe HblHe B HOBOM H3JAHMA NOMYJADHOE COUHHEHME
«CH/D MaTEPHH H HX B3aHMOOTHOLIENHSY.

Kak wpcesenoBatesn QPapaged Mano CSHTANCH © YUeHOH
TpagunAell ® aKajeMuuecKofl pyTuHodt. DToMy Gaarompmst-
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CTBOBAJI( TO, YTO OH OLL1 CaMOYUKOIl, e NONYYHBUIMM CACTEMA-
THYECKOIO WIKOJLHOrO ofpazoBanud. 'enuit Lapagen ne Mcubl-
THBAJ [AaBJCHHS TPaJHUHOHHLIX HAYUHBIX B3IAALOB H  MOL
cBOOOAO PaccMaTPUBATL BELUH € NOBLIX TOUEK 3PeHHU.

310 06CcTOATE/NILCTBO, BMECTE € 3aBUCTHIO K BO3PACTAIOMIEH
cnase dapafes, cO3ZaN0 MHOIO €ro NPOTHBEYKOB, BO [J/age
KoTopeix Papagefi ¢ rayGoKAM COXKAJICHHCM YBHAEA CBOEro
GbiBiiero nokposuTeas [Jseu. Kamianus, noansras MR npo-
tuB Papagen, eaBa He NOMenmana ero wu3GPaNvioc B YJIEHB
pbicilieil vuenolt xopmopaund Awrsmu — Kopo.tenckoro ofuie-
CTBa, mpesuaen1oM KoTtopoil IlsBm cocrosa B 1o Bpems. Kor-
na nocleauuit yOcARJCA B 7OM, W10 NOABJMOILEE GOJbLIHAH-
cTBO ullepoB O6uiecTBa NOANCPIKHBAET HEIKEJATENLHYIO €My
K3HAKZATYDY, OH npefaoxun Papajeio, 4TOOH TOT caM ee
cHan. «§ Bospasnn, — coobmaer o6 3ToM snuaone Papapedt,—
YTO 3TOTO CAeNaTh HC MOrY, IIOTOMY UTO BGLICTABHJ €€ He H,
a uwiens KopoJesckoro ofutectsa. On 3aMeTus, 4TO f AOJKEl
ROOYAHTL MX B35Tb CBOE NpeAtoxcHdAe ofpaTHo. §1 OTBeTHJ,
YTO 3apalce 3HAI0, YTO OHY 3TOro He caenaoT. Torpa ou 3a-
fIBHA, YTO CACJAACT 3TC KaK npeaunent. $ OTBeTHJ, UTO C3P
I'" [laBu ciuenaer nasepiioe TO, UTO ON CUHTAET MOJE3HHIM AJA
Koponepckoro ofmieersa». Ararauns JIssu cpean uacinos OB6-
nrecTsa le ysciiuanace ycmexoM, M Papamedt Gun mabpaH B
1823 r. BCceMH rojiocaMil APOTHB 04HOTO.

Ilpuunun omitosuniy Jlsva npotus Papajges HeZOCTATOTHO
puitcHenbl. OO6bIMio YKa3LIzaloT Ha ofBuHenne B njariate, Ko-
ropoe GLLIO BHIABHUYTO doxkTopoM BoamactonoM no mosoay
OTKpLITHST 3h(CKTa BPANICHEA MAUHHTIONO NOJIOCZ OTHOCH-
TeMbU0 TOKA !, 210 ofeunenne Oyato Obl HOAACPHKHBANOCH
J3BH, KoTopwil cunrada, siro Papajedl He DMCET <«UPABCTBEH-
noro npaBay HocHTh 3pauue wwicua Koponesckoro ofuiectsa.
Dapageil B crenHajvHoOil 3aNHCKEe ONpoBepr BO3BCAEHHOE Ha
uero oGpiucune. Boamokio, 01axo, UTO KOPHi CTONKHODBeHs
Mexay fseu n dapancem acikann rayfike H 3aKmoYaTHChL B
IPHHIKNYAILALIX PA3NOLAACIHX peanruo3no-ginocodckoro xa-
paktepa. JI»pu, Kak 3710 BHANO u3 ero counmenna «[locnei-
uue aur dniocodas, srnocsumerocs Kk 1814—1815 rr, 1. e

1 OrkpuTie DPCTEAOM K ANYIHAN AC/ICTBIEI TOKa RA MaTHHTHYIO
CTPEIKY $1ABCI0 HA MBICAL O BO3MOMNOCTH noayucHur sddexta 6o-
Jqee  CMNEeHAMLBOTG XapaxTepd, NMCHNIO, BAAHMOOOPAUILItHN TOKA H  Mar-
HUTHOTO IMOMOCA, B HACTHOCTR, BPAIICHUA TOKa, HJIN Mardnrta, BO-~
kpyr qci. Tegperuyccrst ronpoc §uit pazpadortan Asmnepom w 1820 r,
SKcepaieHTaILHO 3hdeyT Gaa ocymectnnes dapascem p 1821 r.
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KO BpeMend coBMecTHOro npeSuiBanus ¢ ®apageedm v Paue,
OXOHYaTeJbLHO {IPOPedaKTHPOBAHHONO MNeped caMofl CMepTHiO
(1829 r.), or nepsOHAYZNLHOIO CTHXBAHOIO MaTE€pHAJM3MA MpPH-
nies K fpKO BhIPAXKEHHOMY CIHPHTYaJu3my, QurensMy u jJaxe
KJaeprkanusMy. B sakimounTesNbHBIX CJ0Bax KHUrH 3B BbIpa-
XKae? YBEDEHHOCTb, HTO MCCJHeAOBaHHE NPHPOAL cAenaeTcd
QynaaMenTOM peNHIrWH: «peiuras uepes Hayky» (crp. 366
¢$pannysckoro uapmanusa). Papapnell e, XaK CeKIawT-3aHZeMa-
HoBel, Obl1 He TONLKO AHTHKJIEDHKAJIOM, RO, Kak 3T0 OHAO
YKa3aHO Buiie, BoOOIE OTAeasn HayKy oF pennrud. «Ilomom-
HHK HATypaJucTa» H OTYACTH Kamepiauuep, <Papagefli, 6e3 co-
MHeHHud, HeonoOpUTeIHO CMOTPE] Ha CNHPHTY2/HCTHUECKHE H
KJepUKaihHble BocTOprid Gaposera JI9BH, C MHCTHUECKHM Tpe-
NeTOM co3epuaBliero «Beunnli ropog» — LEHTP BeeJeHCKOA
xpucThanckoi uepksu (crp. 200). Ecam K TOMYy Xe yuecTsb
nocaegywulyro ApyxOy Papagea ¢ THraaneM — npeAcTaBHTE-
JeM Haufosiee NPOrpecCHBHOrO KpbIJIa aHIJRACKOIO YUeHOTO
MHPa, TO BOSHHKACT MLICAb, uT0 KOHMuMKT Mexay JoBH =
QapaneeM HMe] COBEPIIEHHO ONpefeseNHYI0 HAELOJOTHYECKYIO
‘MOACNIEKY.

Ornowenna mexay Jssu m PapageeM B KOHUE-KOHIOB
yayuinnics, ¥ J138H BROcJAeACTBHM JAt06UN MOBTOPSTE CBOHM
ApyspaM: <51 B cBoeil MU3NHH cAeaall HECKOJbKO KeManoBa-
HBIX I HaYKH OTKPHLITHil, HO caMoe H3 HHX G60JbIOE — DTO
T0, uTO # OrTKpbin Dapagmess. HacrauBas na cBoefi KaHIZHAA-
type B ujennl KopoJaeBckoro ofumiectBa, Papaneit 3amuiman
CBOIO 4ECTb YUEHOTO H QTHIONb HC DYKOBOAMJACA THIECAZBREM.
Tmecnaspe Obiio eMy cosepuenso uyxjo. Korna mmoro ner
CIYCTSl eMy OpelNioXKeHO ObLIO 3aHATH MECTO MNpe3HfeBTa B
KopoaenckoM ofmecTBe, OH peunlurebHO OTKasajcs 07 STOR
BLICOKOH uecTH, 06bACHUB CBOeMy yueHHKY H aApyry Tnmmamo,
4TO, NpUHAB NpelJioMeHHe, OH «de Mor §ul GoJiee roAa py4aTb-
CH 332 HENOPONMHOCTH CBOEH RyLIH»,

He Menee paBHOLYWIHO OTHOCHACA OH B K MaTepHaJlbHRIM
6aaraM. iues moanyi0 BOSMOMHOCTH IIPHMEHHTb CBOM OrpOM-
Hhle 3HaHAA B o6sacTH HPOMBIU/IEHHOCTH H, TaKAM 06pasom,
cocTaBHTh cefe 3HauWTeNbHOE cocTosHue, Papameli Ges Koxe-
Ganuft mpeAnoOues UEJKKOM OTAAThCA HAyYHEIM 3AHATHAM LOMPO:
Koro u ofmero MacuitaGa BMECTO TOro, YTOGH TPATHTH CHJILI
HA pelueBne MCJIKHX, Y3KO TNpPaKTHUECKOro Xxapakrepa, Bajad,
XOTA W BecbMA BHI'OZHMX B Regex(fomM oTrQuenmd, OTners:
nele 8aAadpd nparrTeAbCTBR, HMEBlUMe npaKTHIeCKU-TyMamH-
TAPHER XapakTep, HANPUMEP, MCCAEAOBANNS NPHUMH B3PHIBOB B
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RAMeHHOYIO/IbHEIX KOlfX, paspaboTKa mpoexra Bmeénenms Baex-
TPHUOCKOrO OCBELISHHA Ha MAfKaX, OH BHINOAHAJ 63 BCAKOro
BOSHarpaxkietus. INMaBHEIM HCTOUHMKOM ero cyluecTBOBamis
ABAAJCH CKPOMHGIA OKJas, KOTOPLi OH Mosiyuan B KkavecTse
BupeKTopa Qu3KUecKOH H XHMHUECKON Jnabopatopuu Kopoaes-
CKoro wncruryra. Xun Papageii ouers CKpOMHO, cGepexenuit
y Hero me Gulnio. [pyanst Papases 6ecnoKOMANCs o ero Mare-
PHaJIbHOA HeoGecneueHHOCTH H BO30yAHAH XonartalicTBO ne-
PEA NPABHUTEJLCTBOM O NPEAOCTABJEHHH eMy TOCYAapCTBERHOM
mesced. Hayunnie sacnyrn Qapagen Gbuid 7ax BEJIHKH, dTO
XOARTaACTBO Ge3 cnopa MOAIEKANO YAOBNETBOPEHHIO,

26 okTaGps 1835 r. Mapagefi 6bl BH3BAH K MHHUCTPY JI0p-
Ay MensSypry. Muunctp npunsn dapages cros, me mpeaso-
XHB €My CECTh, ¥ BhICKA3a[ CBOIO TOYKY SPEHHS, uTO OH,
Menms6ypH, cuntaer Hesenocthio BCio CHCTEMY BBIJAYH ro-
CYAAPCTBEHHLIX NEHCH JIHTEPATYPHLIM M HAYYHLIM  AesTe-
JSM. ..

BossparuBuince nomoil, ®apameir namucan MHHHCTPY BeX-
JHBOE, HO DRIUHTE/bHOE MHCHMO, B KOTOPOM OH OTKA3aJicCH OF
negcu#t B 300 $ystoB crepimmros. Ero JApy3bR Obiin OYeHR
OTOPYEHBl STHM O6CTOATENBCTROM, HO Dapazef KaTeropraecks
HACTAHBAJ Ha CBOEM. B KOHIE-KOKIOB OH BCE Xe COTNACHACH
Ha NOMyueHHE UEHCHH, MO JIHIUb OPH. YCAOBHH, UTO aopa
Menn6ypu Bo3bMer cBoM caoBa 06paTHO M K TOMY Xe B [HChb-
MeHHOH thopme. 10 Omao TpeGomamme nouTH HEBLINOJIHH-
Moe.

Oanako pesynsTar noayunncs COBEPIUEHHO HEOXKHIAHKLIf,
Pan BecbMa BiuATeNsHBIX JHK BRICTYNHA B 3amury Papages.
10 noBanAn0 Ha MeabOypRa, JMWE HeJABHO 3aHABLIErO He
Bes Gopubu mocr npeMbep-MAEHCTPA W ofecnoKouBmIerocs,
ATO HRUHACHT MOMeT OhITh BENOAB3OBAH €ro Bparamd. Medpb<
GYDH Hamucas BeJuKOMY YIeHOMY H3BHHMTeJbHOE NuchbMo. Pas
Paged Obli  ynOBJeTBOPeH. OH TOBOPHA  CBOHM APY3baM:
«5l BeTynuncst we 3a cBOW NHYHYIO YeCTh, 3 32 AOCTOMHCTBO
yueHoro. Hago nayunth miogelt, HMEIOLIHX BAGCTS, yBaXaTn aes-
TeMell HAYKH 1O BX AEHCTBHTEABHBIM 3aCAyraM, 8 He MO HX
THTYJAM ¥ NPOHCXOXKZEHUIO, :

Ckpomnocts apajen 6uaa TaK BenwKa, ¥TO OH He cuen
BOSMOXHBIM ~ BOCNONB3OBATLCA  OTNYCKOM, NPeXOCTABJIEHHBIM
emy Kopo.uteBckuM mucTHTYTOM B KOHme 30-x rogos. Mexay
‘TeM B peay/ibTaTe YPE3MEPHOI0 HANPANKEHHA CHA ¢r0 8Z0poBBLE
6uao ¢uibHO paccTpoexo. Jluwe nocse Tore, xax COCTOsAHHS
€ro HacTOJHKO YXYALWMAOCE, YTO OH COBEPUIGHHO JULIHJACH
14



cnocofuocra paboTarh, Xeke . APYIbAM YAAAOCH HACTOATH
#a ero moesnike B lllseiinapmio. 3aece Papaxedl npoxua 0XoA0
roja. '

B Hlseiinapun, ua orapxe, dapamedi choBa moNyuus BO3-
- MOKHOCTL JOGOBaTBCA M BOCTOPraThCsi KPAacoTaMH MPHPOALI,

KaK B AHn 10HocTH. Ha6moaas usera w oKpackm meGa, Papa-
Aefl YAHBJANCA XYAONKHUKAM, KOTODHE He Wayualo? Hela, a
AaT Qanbltupbie spdekTn. Ouesnano, nostomy dapaneit Tax
JOGHA aHrMACKOro Xynoxuuka TepHepa, H3BECTHOrG HCKYyC-
CTBOM nepelapate uBeTHnie 3ddexTni HeGa, u nomoran Tep-
Hepy B BONPOCAX XHMHYECKOTY COCTABA KPACOK.

B uacw mocyra Qapajeil yejaexkanacs HCKYCCTBOM, JKHBO-
BHCBIO, MY3hIKOH, JIOOUJ CAyiLaTh H3BECTHOrO nesua lapcwma,
nocemlan Teatp B ocobeuro awobuaa nupk. Cam Papageit nucan
CTHXH K NpeKpacHO “AeKJaMHPOBaJ, YHTaA 4YaCTo CBOeH »Kehne
Beayx [lJexcnupa n Bafipona ¢ SosbliuM UYBCTBOM M MOHUMA-
niHeM cruxa. B monopoctd urpan wa Gaeiite m sHan Mmoxe-
- CTBO NeceH HanaMars. Byayun ovemb ropauuMm u Benblibua-
BbIM, OH B OCPaLIEHHE ¢ OKPYNKAIOIUHMH Gbl1 POBeH, MATOK
H OYeHb BHHMATC/BLHO IMPHCJHYIUMBAJCH K HX 3aMEUaHUAM.
He Tepnes compurennHsix sHawuR n me romsics 3a THTYJIAMH
B c/aBoit. )

CxyGokan mo6oBb K Hayke, yGemmTeHHOCTh B fpeKpacHbte
KayecTpa 4esioBeKa eiue Gosice yKpawand rennit Papafeq.

B npunnix otHowenusx Papajgedi Takke G KpHCTaNbROM
WACTOTH K HeoObiyaftHoli UYTKOCTH YeNOBEeKOM.

«fl ae sHaio cepaua Gonee BepHOro B APy Ge, ueM cepaue
Dapaness, — roopun o HeM ero apyr A66or, ¥ ®apajes 6ul-
JIO MHOI'O Apy3efR, nioGUBLIHX ero,

Ipoxus roa s Lleeduapun, dapaned vosspatanca B Jlon-
ROH 3HAYMTE/NBHO OKDEMIUEM H TOTYAC XKE NPHCTYNUI K CBOHM
OObIYHHIM 3aHATHAM, HE IA2AS CHA M 3A0POBS. HensGexupy
MOCJGACTBHEM 3TOr0 SIBUJIOCh NOJNHO® H3HYPEHHe OpraHH3Ma.
C konua 50-x rozaos ®apageli oTKasaiacs OT UeNOTO psiKa
CBOMX 0Gs3aHHocTed, a B Havaze 60-Xx FOZOB OH BLHYXIEH
Obi u3-3a GoJe3Hn NPEeKPaTHTh BCAKYW paoTy.

Xora B ator nepuoa Papaielt oueHb orpanMwuBan cebsa B
33HATHAX, OH Bce ke nposest Gonpluylo paboTy Mo CocTaBje«
HUIO B YIOPANOYEHHIO SJEKTPOXMMHYECKOH TEePMHHOJOCHH. Emy .
NPHHA/NeXKAT yNOTpefsiAeMble HEIHE TEPMHHBL SJEKTPOJIMT,
SMEKTPOR, aHOA, KatoA. Bonpoch HayuHON TepMHHONOTHH, Kax
H3BECTHO, M 10 CHX NOP 33dHHMAIT BHUMAHHE YUCHHIX BCero
MHpa.
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[Tocre cumepr# menws, 8 1866 r., maeMsaanuna  Papaanen
B3f1a Ha ceOs 3a00TH O BeNHKOM yuexoM. OKpyxkeHHbli ece
BHiMaHueM, Papaneit cnokokHo NPOBOAHA NMOCAEALHI TOA CBO-
efi u3n. TIOUTH efHHCTBEHHEIM NOCETHUTENEM €ro B 3TO Bpe-
MA Gbu1 THHAANMs, cOOBINABWIMA JHOGHMOMY yUHTEMO O BaX-
ReHIINX COOLITHAX B O6/acTH HayK.

25 amrycra 1867 r. Muxann Dapanedt yMep.

lenyanelocts Qapases Kak y4eHOro B TOM, 4TO OH OT-
KPLIT MOBBIH METOX UCCIEAOBAHHS 3MEKTPOMATHHTHEIX NpOLec-
con.

Mo Papages 3nexTpoMarHuTREE ABJEHHA H3yyaJHCh HA OC-
ROBE ClelywoUlero MpeACTABREHHA: B TEJAX HAXOAATCA MNene-
comble crneuu@uuecKne IMEKTPHYECKHE B MATIMTHEIE JKHIKO-
CTH, OGnafawiine CBOACTBOM MPUTSXEHHA M OTTAMKMBAHHA
uepe3 pas/iesisioulee HX MPOCTPANCTBO, DACcCMATpHBAaeMOe Kak
a6CoAOTHO MycToe. DTO TaK HA3LIBAEMOE MTHOBEHHOE feliCTRHE
Ha paccToaHun Obt10 orBeprryro Papageem. On npegnono-
AHJ, 9TO B 3/IEKTPOMarHUTHHIX MNPONBCCAX OCHOBHY!O pOJih
HrpaeT mpoMeX<yTOuHas cpeAa. ITY cpely A CAywas B3aHMO-
ReHCTBHS 3/CKTPHUCCKH 3apMKeHHbX Tea Papaneli nassan gu-
3NIEKTPUKOM. [lna cayyas B3auMOXCHCTBUA MATHHTHBIX TeJ
®apajeii He fan 0co6oro HA3BAHHF, HO HLIHE cpeay, yuacrt-
BYIOUIYI0 B TAKOFO POJA B3aUMOAEHCTBHH, HA3bIBAIOT «MAarue-
THKOM». [IpocTefilinM AM3NEKTPHKOM M MarHeTHKOM seseTcA
TaK Ha3piBaeMoe MycToe NMPOCTPAHCTBO, KOTOPOE PACCMATPHBA-
noch DapageeM Kak MaTepHasibHas cpeja ocoboro poia.

Orpunanve PapageeM aGcoMOTHOA NMYCTOTH fBAsiCTCS Xa- -
pakTepuodt yepToit ero Qusukn. KpuTHKys pacnpocTpanennyio
B €ro BpeMs pa3HOBHAHOCTb ATOMM3MA, COTJIACNO KOTOPOH
MAaTePHs COCTOHT H3 ATOMOB H Pa3AeAfiOUIET0 HX abCOMIOTHO
nycTore npocrpancrsa, Papagesi NOAUEPKUBAET, UTO C €0
TOYKH 3peHHA MATEPHs NPUCYTCTBYET Be3fie, aTOMbl e sBAA-
10TCA NpEepLIBHBIME HEHTpaM# ABHXKEHWH B CIIOUIHON MaTepH-
aiabHoi cpene.

Baaronaps soasuryroMy ®PapajeeM npecTasieHHid cae-
NaJIOCh, TAKHM OGPa3oM, BO3MOXHEIM OGBACHEIHE 9neKTpoMar-
HATHLIX ¥ CBETOBBLIX SBJIeHHH, He mpuleras K aHTHMaTepmaiu-
CTHUeCKOMY panpHOAeiicTBIO. OJHAKO BONPOC O CBONCTRAX
MATepKH BAANH OT CKOMJIEHHS OONBUIMX Macc — B MeX3Be3n-
HOM TDOCTP2HCTBE, 4 TAKXKe B NRPOMEXKYTKAX MEXAY OTHeNb-
HbIMH COCTABHLIMH HaCTAMH aTOMOB (OAHH RNONpeXHeMY Ha-
3HIBAIOT ee «a@lﬂROh‘i\», APYrHe <INOJeM», TPETbH <«IPOCTPAHCT-

» oy
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8OM» WJM HPOCTO ecpefofis), monpoc o Baaumopefcrshy sroro
BHAA MATEpHH C COCTARHBIMH YacTHILAMH BelllecTHsa elle Be penieH
" OKOHYaTeJbHO., XOTH ¢ pasnomeuueu aTOoMa, C pa3noxehnew
aTOMHOrO #ZPa, ¢ M3YyugyHeM KOCMUYECKHX Jydefi BO MHOro
Pa3 yBenuyunocs, ynorpebiass smpaxenuwe B. 4. Jlennna, xo-
-JUYECTBO MOAKONOB NOA sdup, BCe Xe ML HAXQOJHMCR JAHILUb
Ha& MOACTYMNAaX K HEMY,

Kpome 310l 0cHOBHO® HAeH O PONH NPOMEKYTOULOH CPEnb
Qapajeit B CBOUX~HCCJEROBAHMAX PYKOBOAWICH APyroH Benu-
qajillero 3Hayendss HaeeH, HUMEHHO, NPHHIMAOM COXPaHEHHs
SHEPrHH HJH, KaK BHpaxancs dapagefl, NPHHIKMOM COXpaHe-
HHSA CHJbI. .

K stomy npuuuuny ®apaiell mpAwesn caMOCTOATENbHO 3a-
Jaojro Ao onyGamkoBanHs paGoT Maiiepa, Mxoyas, Temnm-
roiblua U JIPYTHX YYeHHX, KOTOPble BNOCACRCTBRY Aa/M ITOMY
MPHUUMOY TOYHYIO KOAHYECTBEHHYI0 M KawuecTBeHHYIO (opMy-
BUPOBKY.

B ceoefl snamennTo#t paGore «O6 HHAYKUHH 3AEKTPHYECKOTD

« Toka» {1831 rj <Papagel paccyxkuager creaymiluM o6pasoM:
1. DpeTex ¥ ApyTHE OTKPHIM, YTO TeKYWHR HO TNpOBOAY TOK:
'GPUBORMY B XBUXKEHHE MAarHUTHYIO cTpeaKy. Cornacge npuH-

\ MY COXpasenns cuin (3Hepram) ABMKeHRHME OT NPOBOAR XOJ-

- 'WHO nepefaBaThCs yepe3 MPOMEXYTOuHyl cpeny. 2. Cuegopa-

JIBHO, TeKYU{hl 00 EPOBOAY TOK AOJKEH Takxe Bo3a0yXKAaTh

jtﬁ KoTOpoe oco6oe COCTOSHHE MABHXKEHHA B PaclO/OKEHHOM
< pgnoM apyrom nposoje. Papajsefi cHauana NpenfioNOMHA, UTO

\.yKasaunoe COCTOAHKE, KOTOPOe OH Ha3Bajl 3/JEKTPOTOHHIECKHM,

- 2B030YXIAEMOe NMOCTORHHRIM TOKOM, OCHAPYMuUBaeTCH B BHAE
‘HaBeleHHoro TokKa. OnuT, OfHAK0, NOKa3ald, wIo JMIUL MEHAI0-
TUACA TOK BHSHIBAET B COCEJHEM INPOBOAE COOTBETCTBYIO-
UE HABEAEHRLIH TOK. :

1 ¢ OTuMnyreM 6naa oTKpuTa DapaneeM ofiHa H3 QOPM SJleK-
spoMaruuTHO#t RHAYKOHWA. Janpnefiine onuTH Papases noka-

-3, 9TO NpPH BCAKOM H3MEHEHHH MArHHTHOrO NOJA, BhI3bl-
BaETCH JH 5TO HIMEHCHHE MEHRIOHMCA TOKOM HJH XXe OTHO-
CHTEJbHLIM JBEXKEHHEM MATHHTOB H TPOBOJHHKOB, BCErfa Io-
POXKIAIOTCH HaBeJeHHbIE DJIEKTPHYECKHE TOKH.

Qapanedl 06bACHIA NPOLECE SMCKTPOMATHHTHOR HHEFRIMM
CASAYIOUIMM 06pasoM: OT BCAKOIC 3apAMEHHOro 3JeKTpuge-
CTBOM TeJla HCXOASAT 3J1eKTPHUYECKHE CHJIOBGLIE JMHHHM, KOTOPE!S
YKa3HBalOT HA ocofioe COCTORHHE MABHXKEHHS B JAASJIEKTpHKE.
TounO TaK e OP MarHMTa HJIR SNEKTPOMAaruKI#, T. €. NpoBO-
Aa, 0O KOTODOMY Teuer TOK, HCXOZgp THHE CHJIOBHE

2 M. Papaxed ' Hm-«a ol g 17




JIHLHH, OROHH3EIBAIONIAE OKPYXKAWOHIYIO CPEAY H YKA3LIBALLHE
Ha ocofoe B Hell COCTOSIHHE ABUNKCHUA,

Papajefi NOCTOAHHO MOAUEPKMBAN, .YTO CHIOBBIE JIHHWR
CAeAyeT PACCMATPHBATL HE KaK MATeMAaTHYECKHe JIMHUM, a Kax
MuHAR Qusnueckne. Ilo npencrasnenmio Papames, Matepus,
HaNoJNAWWAS POCTPAHCTBO, HAXOAMTCA B COCTOSHHH Henpe-
PuBROTO pgmxenud. Llewtpamu  storo aBuXKenus aBIAKTCH
atoMul. PU3UYECKHEe CHIOBBIC JHHWH, COCAHHIOLIME ATOMBI U
TeJd, YKA3bIBRWOT HA HAJNHuUHE. B cCpefle MEXKAY ATOMAMH H Te-
JaMH Pas3qaHYHOrO poja Rsrameduid . Onmwmir Dpetepra obuapy-
ACHBACT, YTO NPH PABHOMEPHOM MABHKEHWUH 3JEKTPHYECKHX CH-
JIOBLIX JIWHHH, HanpuMep, B CJAy4ae NOCTOSHHOTO TOK4, BO3HH-
KafT MarHWTHLI@ CHJIOBBIE JMHWH, HWHAYe FOBOPH, BO3HMKAET
TO 0coG0€ COCTOAHHE ABHMKEHHH OKpYKaiomell cpeasl, KOTO-
po€ Mbl HA3bIBaeM INOCTOAHHBLIM MATHUTHHIM NOJeM. Ecau e
SJICKTPHYECKHE CHJOBbBIE JIMHHM ABHIKYTCA HEDABHOMEPHO, Kak
B CJyyae MeHSIONIUXCH TOKOB, Bo3GY)KJAeHHOe MarHHTHOE IroJe 3
Takxe asnsgercd .nepeMennbiM. M Papaneli ycranosus, uwro,
AOAOBHO TOMY, KAK IBH)KEHHE 3/IeKTPHUECKHX, CHJIOBHIX mmm‘if;
H CBS3AHHBIX C HUMH 3apANOB, T. €. TOK, MOPOKAAET MAarHHUT-, .
Hble CHJOBHIE JIMHHM RJIH MAarHATHOE NIOJe, TOYHO TaK Xe Bcn{i;
KOE M3MCHEHHe MarHHTHOrO NOJST MAH Xe [BHXNEeHWe MarHuT-j '
HbIX CHJOBHIX JHHHH NOPOMIAACT 3INEKTPUUECKOE NoJe B AL
9JIEKTPHKe. Ec/iu B TaKOM MO)e HAXOAMICH 3aMKHYTHIil nponon-‘}l;
HHK, TO B HeM 00pa3yeTcsl 3JEKTPUYECKHEl TOK.

ABa orTkpuithix PapameeM 3aK0oHA ?, HMEIOUIUX OCHOBOMO-
JIOXHOE 3HAYeNHe NI yueHHSl 00 3JEKTpOMarseTusme H Beell
SNEKTPOTEXHHKH, MOXHO, KOPOTKO roBops, chopMy.THpPoBaTh
TakK:

I. Besikoe naMeHeHne 31eKTDPHYECKOrO COCTOSHHA CPeabi
IIOPOACAae€T MArHHTHO® COCTOSIKHE.

2. Bcakoe u3MenenHe MArHHTHOIO COCTOSHHA Cpedbl moO-
POXKAALT 3NEKTPHYECKOE COCTOAHMUE.

i 3akonet npuBean Papages K OTKDLITHIO CAMOUHAYK-
und. B camom nene, npu BCAKOM 3aMbIKAHHH WAH Pa3MbIKAlHH
SAEKTPHYECKOTO TOKa MEHAeTCH OKDyXaiollee MATHHUTHOE MOJE,
Ho no sropomy aakony Papages H3MeHeHHe MAarHuTHOTO f0.1f
II0POXKAAeT IeKTpuuecKoe none. [locheanee, HMeHHO, M Bbl-

1 370T BIrAAN Ha NPHPOLY 8TOMOB M CHJINBHIX JHHHIT M3MOMCEH
-@apaneeMm B crateax «O6 SAEKTHOMPOBOLHOCTH H ADUDOAE MAETLDRM»
(1844 r) # «Mpbicain 0 ayyeRwX suGpaunAx> (1846 r.), -

* OxonyatenbHan (OPMYyAMPOEKA. STHX 38KOHOB Oulla  cAenata
SBHaMEHUTHIMK ¢usmxaM® K, Maxcseasoum w I Tepuem.
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3pIBAET TOK CAMOHH/IVKUMH, HIH 3KCTpaTok. Bonee ruy6oxofd
. aHaan3a GOopM ABHKEUHS, KOTOphie 00pasyloT TO, YTO MK Ha-
3blB4€M 3SJNEKTPHUCCKHM H MarsuTHeIM rogseM, Papaxes re ganr
. 3T0 nwrajsuck chedath yyeHnk <Papages Maxceenmn W psai
apyrux yvennix. Ho dapageit na ocnoBe cBOMX NpencTaBJeHHHA
© CMOT MPUTTH K OTKPBITHIO ABYX OGOJBIZOH TOHKOCTH 4 BeJi-
 yallIero TEOpPeTHYECKOrO 3ilayeHHd fABJeHWH, HMeHHo: aeHcT-
l BHS MATHETH3Ma H4 CBET W TAK HA3bIBAEMOI'0 /IHAMATHETHIMA.
% OTKphiTHe HelCTBHS MarHernama Ha cBeT Gblno Hemocpen-
 CTBEHHbLIM CJAEJCTBHEM OCHOBHOro ¢apajeeBcKoro npeacranJe-
" HHS O CHNAaX DPHPOABI KaK PasAMuHLIX (HOPMAX ABMKEHHS Ma-
" TepHH, B3aUMHO OpPEBPALLAIOUWMXCH APYr B [ApPYra COLJIACHO
(OHY COXPaHEHWA ABHKeHBA. B oTnotuenun csera y <Papa-
# OLJO ellle TO AOMOJAHKHTEAbHOE cOOOpaXKeHWe, YTO CBe-
BOE JBUXEHHE, KK W 3MEKTPOMATHUTHOE, CYILECTBYET He
JIBKO B UYBCTBEHHO-OLIYTHMBIX TeNnax, HO H B TaK Ha3biBae-
i nyctote. Papaneil BbicKa3aJ NMOITOMY TeHHANLHYIO MLICJD,
anbHelileM NOMHOCTBIO NOATBepXAeHHYl0 K. Maxceeasom u
[epueM, 410 $JIEKTPOMArKeTH3M M CBET — POACTBEHHble NPO-
CChl JIBHIKEHHS.
L B 1845 r. Papageil nocTaBun 3HaAMEHUTHIH ONLIT C HaMar-
'il yHBaHHeM cBeTa. [loMeCTHB MeXAy TIONOCAMH CHIBLHOMO
- "3JeKTPOMArHHTA KYCOK CTeK/a 0coGoro CocTasa W NponycTan
| “udpea crexno B H3BecTHOM HanpapJeHny NOJNsIPHIOBAHHBIA JAYyY
““CBeta, Papajeii nokasaj, 4r0 BO3OYKACHAE 3JEKTPOMATHUTA
onpefieniensbiM 06pasoM BaliseT Ha NPOXOAANLIKH YEpes CTEKJ0
. cBeT. Ha si3pike GH3MKH rOBOPAT: MAarHMTHOE T0J€ BBI3bIBAET
. BpallleHHe NJAOCKOCTH noaapusaiuy cpeta. Onwt Papages Obin
T€M ONBITOM, KOTOPHH B KOHEYHOM CUeTe UPHBEN K OTKPHITHIO
PaflHOBOJH H DASBHTHIO COBPEMEHHOA pazuorexuHuxn. Cpom
BO33peHHs Ha HpuWpony cBera DApadedl HM3J0XKHI B CTaThe
«Mbican 0 ayueBbix BuGpauusx» (1846 r.). Cornacwo Papa-
e, Bce Tejla NpHPOABLI COeAHHEHBl Mexay coboit (uanue-
CKHMH CHJIOBBIMH JMHMAMHA. CBeTOBEIE BOJHLl — STO KOJeOaHUR,
pacnpoCTPaHAIoHECA BAOJbL CHIOBLIX Juhud, Tax Kak, ¢ Tovu-
Ku 3peuns Papajes, CHIORBIE JUHHH INPENCTABIAOT COOOMH
npephiBHBIe OTJeNeHHBIe APYr OT APYra KHHeTHueckne ofpa-
30Banu#, TO Teopusa Papajnes ABAMTICA CBOeoOPazHOH KBaHTO-
BOA Teopueil cseTa.’3TY TEOPHIO BNOCJEACTBEM pa3paBaThiBal
Jx. dx. ToMcOH, ¥ OHa H3BeCTHa NOJA HA3BAHHEM TEOPUH
BQJIOKHHCTOTO 3dupa.
OTKpriTHE LefiCTBHA MarHeTuaMa Ha cBeT npuseno (Papa.
nesi K YOeMAEHHIO, YTO MArHeTH3M AOJIKEH OKA3LBATb BJ/nd-
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HHE He TOALKO HA TAK Ha3biBaeMblé MATHRATHLIE BellecTBa
{Kene30, HUKeNb M AP.), HO M Ha BCAKOE BRLlecTBO. OnuT He
TOJLKO LIOATBEPAUA 3T0 npeanonoxenue Papages, wo o6napy-
KU TAKKE CYILECTBOBAHME BEULECTB, KOTODHIE He NpPHTATH-
BAIOTCA CTa/bHBIMH MATHUTAMH HMJH 3JeKTPOMarHATAMH, &, Ha-
'060pOT, OTTRJAKMBAIOTCS OT HUX. DTH BELlECTBA: P COPTOB
CTeKJa, KBapl, BHCMYT, cepeGpo H Ap., HassaHml Onum Dapa-
AceM AHaMarTHHTHBIMH B OTMW4KE OT paHee H3BECTHBIX napaMar-
HHTHDIX. A

OcuoBHas 70ouka 3pennn dapajes HAa eAMHCTBO CHJ NPHPO-
Abl M HX B3aHMONpeBpallaeMOtTb 3acCTaBJAfa ero BECTH ymop-
HyI0 6opeOy € TeMH (PH3HKaMi, KOTOpPhie  pacCMATPHBAJIA H3Be-
CTHHIE B 310Xy Qapajes nsTh BHAOB 3/EKTPHYECTB2 — OT Tpe-
HHSl, TANLBAHHYECKOE, MAarHWTHOe, TePMO3JEKTPHUECTBO 4 XKH-
BOTHOE SACKTPHUECTBO — KAK DAa3jUyHhlE MO CYLIECTBY PO
SJNIEKTPHYCCTBRA,

3ra GopnGa npusena Papajes K OTKPHITHIO OCHOBHBIX 3J€K-
TPOXMMHUECKHX 33KOHOB. Papanefi npeikie BCEro PELIKTENBHO
BRICTYDIMJ NPOTHB TaK Ha3biBaeMOH KOHTAKTHO# Teopnu BoJib-
Thl, COTJIZCHO KOTOPO# MPOCTOE CONPHKOCHOBEHHE PAa3HOPOAHBIX
BEIXECTB, HANPUMEP PAa3HYHLIX METAJIOB HJIH METANJOB B
KHAKOCTEN, caMmo-no-ce6e MOMET ABHTLCS MCTOYHHKOM SJeX-
TpHueckoli cuanl. Hexons n3 mpumumna coxpanenms cuam, Pa-
‘pagefi joKaswiBan, uTO B sfAeMeHTe BoJwTti mMeer MecTo npe-
BpallleHHe XMMHMYECKOH CHJBI, HJH, KaK MBl HbIHE TIOBOPHM,
' SHEPIWH, B 3JeKTPUUECKYiO CHAy, WM suepraio. Orciona, ecre-
CTBEHHO, BO3HHKANa MbICJ]b 00 OGPATHOM NPEBPAIXCHHH 3NeKe
TPHYeCKOR cuabl B XHMHueckyio. [lo Papajes IIssH M apyrue
IKCMEPUMEHTANLHO OCYI{ECTBJIAKM TAKOE NpeBpallleHHe, HO
nuwb Papajiefl BNepBule NOAOWEN K BONPOCY C KOJHUESCTBEH-

HO# ToukH 3penns. IlponycKas anekTpuyecKuil TOK uyepes pac~

TBOD KaKOro-HHGYAb BellecTBa, HalPUMEp uepea BOAY, MOA~
KHCACHHYIO Cepno#l KucjoTodl, Papaneil ycTanoBun, uTO <pas-
Jarawlee AeiicTeMe TOKA NIOCTOAHHO JAS NOCTOSHHOI'O
KOJMMYECTBa SJACKTPHYECTBA, HECMOTPA HA Besnuafiiiue pas/iu-
YHg B [POHCXOXAEHHH €T0, B HHTEHCHBHOCTH, B BEAHYHHE 3JIEK-
TPpoAOB, B NPHPOAE NPOBOJAHHKOB H T. H.». :

Iro nogoxende Papanes QopMmyanpyercs o6LINHO B BHAE
ABYX OCHOBHbIX 3JCKTPOXUMHUYECKHX 32KOHOB:

1. Konnuectsa BeulecTs, 06pasyiolliiXca B pe3ysbTaTe pass

Naralomero AEACTBUA SMEKTPUYECKOro TOKA, NPONOPRHOHAMbHb]
CHIIE 3TOrO0 TOKA. ) : 4
2. Tps DpoxoxAeHuH duepe3 PasauuEble PAacTBOPH (SyeX-
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TPOXUTH) TOKA OXHOH A TOR JKe CANE KOJHYECTBA BHILEJAIOIIHX-
‘el BEHIECTB NPONOPIHOHAJBHE AaTOMHLIM BECAM HJH, TOUHEe, TaK
. Ha3bIB2eMLIM OKBHBANEHTHbIM BECAM, NPERCTABASIOMMM OObi-
410 mpocThle ApOGHBIE YACTH OT aTOMHLIX Becos. Hampuwmep,
‘MPONYCKan TOK Yepe3 HEPA3BETBJEHHYIO Lenb M3 PacTBopa co-
" IMAO# KHCHOTH, PacTBOpa OGLIKHOBEHHON COJH H DacTBOpa
" XJOPHCTOTO MHMHKA, nojyuaeM Ha | rpaMm Bogopona B NEPBOM
caydae 23 rpaMMa HaTpms BO BTOpoM B 65:2 = 32,5 rpamma
-'DHHKAa B TpeTheM, RGO ATOMHMH Bec HaTpHA DaBER 23, nuH-
Ka — 65, mpu aroMHOM Bece Rogopofa - l.

3akons! Papames HMeNH OCHOBONOJIOKAOE 3HAUeHRe AN
P4SBATRA TEODHH CTPOCHHA MAaTEPHH, T2K XAK OHM YKa3bBAIOT
Ra CYDISCTBOBaHHE ATOMOB J/EKTPHYECKOro 3apsja, CBA3AHHBIX
c atomamr Marepra. To o6CTOSTENLCTBO, UTO BeN(ECTBA BhlAe-
. AAIOTCA B KOJHMYECTBAX, MPONOPNHOBANBHBIX ATOMHBIM BeCaM,
ofbscHAeTCA AeficTaHeM JJEKTPHYECKOTO HANpPSXKEHWa Ha 3a-
PAXEHHbIE JNEKTPHIECTBOM aTOMB! HJIH TPYnnbi aTOMOB. 3axo-
an Papajesa JanA BNOCASACTBHE BO3MORHOCTDL BEIMHCJHTD Mi-
HUMaJbBERA SJEKTpAYECKUA 3apsii aTOMa, Ha3bIBAeMEId SJeK-
TPOHOM. .

B BacTosinee BpeMa H3BeCTHO, 9TO BCE aTOMHI NPEACTABARA-
10T co0oft XKOMORHAIRH OTPAHATENLHO H NOJOXKHTEALHO SAEK-
TPHUECKH 3aPAKEHALIX YacTRL, S/AEKTPOROR B COOTBETCTBYIO-
mex BM nporoHos !. [Tpoctefimi aToM — aTOM BOHOPOZA CO-
CTOAT A3 OXHOrO MpPOTOHAa A OAHOTO SJACKTPOHA.

Papapefi sBrsercA, TakuM 06pa30M, OCHOBOMNOJOXHHKOM He
TOJILKO COBPEMERHOro y4enus 06 SJEKTPOMAIHHTHBIX K CBETO-
. BHIX MPOIECCax, HO B COBPEMEHHOI'0 Y9eBHs O CTPOGHHH aToMa.

Bennkr 3acayre ®Papanes B 064acTH OTKPHTRA HOBhX QE3mve-
CKHX 33aKOHOMEpHOCTell, HO BesHuafiiee 3Ha9CHEe HMEEP €ro
MeTon. DTOT MeTOA Ol MAaTepHANACTHUECKAM H HOCHYXKHI
{apaneio opynneM Aaa Gopp6hl ¢ MeTadu3HUECKRMH BO33pe-
HHAMH eCTeCTBOHCULITATENeH NPeAHISCTBYIONILr0 NEPHOAR.
DHresbC 3acAYXEHHO MO3TOMY RaspiBaerT Papanes renHanb
#bM yzensiM. XOTd 00 CBOeMY COAEPXKADHIO COBPEMEHHARA
(n3nKa Aanego IATHYNa Bneped, BO ¢ TOUKH 3DEHAA METOA3
paGors Papajes COXPAaHAIOT AJA HAC CBOE NOJHOE SHaueHHe
W A0 CAX NOP ABAAIOTCH AR Kaxaoro Qusnka u mHXexepa
HeCPABHEHHON WKOJNOA NPABH/ILAOrO (PM3IHTIECKOrOo MULIIICHHH,

-

1 B pocieanee ppeMd oOHapYXeRH 97AeKTPOHH € WOJOKATCABHB:-
MF 3aDANAMM, T3X HAIMBICMBE TOIHTROHM, A TaKXe HeATDOHE — ua.
CTWIS!, JAHIUEHHSE BlUCINHE B8apAAOS, PAaBHO KAaK ™M PRI ApYrHX Co-
CTABHMX uACTEeH aTOMAa-— Me30TPOHB, HERTPRRO ¥ T. X
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Buecte ¢ TeM K OTHeMBHHIM yacTHOCTAM B3rasnos Papames
HeOOXO/UMO OTHECTHChL KPHTHUeCKH. OcOGeHHO HeoBXOMHMO
UMETb B BHAY YKasafua, cRreJadHbie SHrenabcoM B «Ilua.nex-
TiiKe l']p_HpO,ll_bI», Ra 3JIGyHOTp86JIeHPI8 NOHATHEM <«CHABIY, BCTpe-
HaloIUeccs y CTaphlX €CTECTBOHCIBITATENCH, OT UEro AONHQCTHIO
He Mor ocBoGoruThes 1 Papageit.
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Jexyus 1*
Cuna TArOTEHHA

TMocMOTpHM MpexkAe BCero, KaK YAMBUTENbHO Hallle MoJo-
JKeHHe B 3TOM Mupe. B HeM MBI POAU/IHCh, BOCIHTHIBAEMCH,
JKHBEM H BCE 3TO LIPMHHMAEM KaK HeuTO AOJIKHOE. B cyutHo-
CTH TGBOPS, MBI TaK MAfo YIAUBJSEMCH, UTO HAC HHKOTAA HAUTY)
He MOparxaeT CBOEN HeMKHAAHHOCTHIO. Sl KyMaio, UTO B MONO-
pom uenosexe 10, 15 unm 20 Jer BoabyxJiaer 6oibine yAWB-
JIeHHS BHA BOLONALA HAH OYCHb BBICOKOH rOphi, HEXe/H
_ BODPOC O €ro CYIIECTBOBAHMH, O TOM, KAK O MOABUACH Ha CBeT,
KaK JKMBET, KaKMM O6pa3oM CTOHT NPIMO M Gnarofapsa uemy
nepeaBuraercst ¢ Mecra Ha Mecto. [loaTtoMy noayyaeTcs, HTO
Mbl BXOAHM B 3TOT MHp, XHBEM B HeM H OCTaBjseM €ro, He
faBsas cefe TPYAA 3aAyMaTbCH CHENMANBHO O TOM, KaK Xe BCe
npoucxoaut. Ecm Gbt He cTapaHust JIOACH C RbITJHBLIM yMOM,
yrayGuMBIKXCH B STH BONPOCH H DACKPHIBIMHX BaXueHlune 3a-
'KOHbBI, JNPaBJAIONIHE HAUIHM CYIIECTBOBAHUEM HA 3emse, enpa
M MBl AOTAJaTHCh Obl, YTO TYT €CTb UTO-JHOO YAHBHTEJBHOR.

UccaeaoBatiifl 33KOHOB, MO KOTOPHIM Mbl JKHBEM, Pa3BH-
BaEMCH, CYLIECTBYEM M HACNaXN3aeMCH IKH3HBIO, 3aHKMAaBIlHE
GHUAOCOPOB 1 YYEHBIX € CaMLX DAHHHX BpeMeH, MOKAa3bBAIOT,
YTO BCe TNPOHCXOAMT BCMEACTBHE CYIIECTBOBAHHS HEKOTOPBIX
cHJ?, HAM CAOCOGHOCTEH. DTH CHMB, HJIH CIOCOGHOCTH, €TOJb

1 Jekuu na 1eMy <CHAL MATEPHH # MX B33aWMOOTHOLICHUAA» ObITH
npountant dapancev B KoponeBCKOM MHCTHTYTE BemHKOSpHUTAHHA B
1859—60 r. [leppast AeKuus NBARAM OTKAIABIBANACh BCACACTBHE 6o-
nesun PDapanes.

2 Qapaded HAPRAY C TCPMHHOM CHJIA (force) ucnmocofBHOCTYH
(abilitie) moabayercs TaKke TEPMHHOM power, AJA KOTOPOrG B AaH-
HOM CJyyae HKeT TOJXOASINIEro PYCCKOFO  CJ0B2. TepMun  power
(MOWHOCTS) B OTAHUME OT TepMHMHA force (CHIA) CaHAuZeT ofLaH0 He
BHCULWIOW, A BHYTPERNIOID CHAY, HAM CHOCOGHOCTH K JeMCTBMIO 3t Jpy-
Menww, BhnpoveM, »To pasawume ne npokoadtcA PapajieeMm  0'cdb
¢rporo. HeoGXoAMMO NQIYCDKHYTH, NTO TEPWHH M NOHATHE WAL
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06IH, YTO BUUTO He MOXeT GhiTo npoie ux. Huuro, Hanpumep,
HE MOKeT OLITb OOBIKHOBEHHee Tex YAUBHTEJNBHBX CHJ, 0Jaro-
AdPA KOTODHIM ML HMeeM BO3MOMHOCTB CTOATH HpSIMO, -~ OHH
HeoOXONHMKl MR Hamero CYWIECTBOBAHAA KaXAYI0 MHHYTY.

Sl Hamepen nosmaxomMuTh Bac ceromns s c HEKOTOPBIMH
H3 STHX CHJI, HE C IKH3HEHHLIMH cHJaMmn?, a ¢ HEKOTOPLIMH
HauGo/ee NPOCTRIMH, KOTODHE MH HA3BIBaeM br3anuecku-
MH cuaaMd. Uto6m nath BaM Tounoe nonsTHe o TOM, YTO
A TOAPEIYMEBAI0 NOJL. CJIOBAMH CNOCOGHOCT b, HIH CHIa,
# 6epy JHCT GymarH B cTaBmo ero npAMO Ha OAMH M3 ero
KpaeB, TaK, YTo0n OH OnHpanca Aa NOACTABKY, NOMEUeHryiv
nepeno MHO#. § BLIGHPAaKQ 5TO KaK caMblii NPHUMHTHBRBIA npy-
MEep npeiMeTa, KOTOPHfi MOMET GOWTh BHBEAEH H3 CBOGro
MONOXKEHHH paBHOBecHd. llanee a1 tamy 3a IIHYPOK, NpHKpen-
- MeHHbifi K GyMare, M TakuM 06pasoM ONPOKHAWBAIO ee. §1 npH- -
Benl B ReACTBHe cHAy Moefi PYKH, nepefasHyio uepea mwmy-
POK, — CnocoB8oM, KOTOPHA Mbl HalileM OYeHE 3aAHMAaTe/IbHbIM,
Koras OyleM aHAaAH3HPOBATH €ro: HMeHHO NOCPEACTBOM 3THX
cis1, ReMCTBYIOUIHX COBOXYnHO (M0 3zech ynotpeGneHo B ge-
10 HECKOJBKO CHA), 5 ONPOKEHYA AKCT GyMarw.

Ecan a1 vonkuy amcr Gymarn 8 ADPYIYIO CTOPOHY, TO ORSITh-
Takd CHeNI0 YCHIAe COBCEM HE TaKoe, KaK B nepeLil pas.
Ecnn s sosvmy Temeps xycox Cypry=a (RaJxy cypryuya- okoao
12 mofimon? a5 1Ys miofimos RHEMETPOM), NOTpPY ero
@narensio m 6yny AepKaTh HA PACCTONHHH OKOJO JqofkMa ne-
PeA BepXreR TUACTHIO BePTHKAALEO NOCTABJEHROTO  JAHeTa
Gymary, 70 6yMara meMeaneHHO OpBABRHETCA K cypryuy. Ecam
Re yOpats cypryw, o 6ymara ynager, XoTs Mu RO Hee HuueM
He JAO0TParmBAHCH.

B nepsom npumepe s npouseen ReAcTBUe, OGLIKIOBEHHEE
KOTOPOrO HHYEro He MOMET GhTb, BO BTOPOM i ONpOKHAWBAIO
6yMary He HOCpeiCTBOM INHYPKA HJIM YCHJMA Moell pykH, a
NOCPEICTBOM KaKOro-to. AeficTBus CYpry4a. 3maumT, cypryu
. 0Baajtaer cuaofl, meficTBymWeRd Ha JHCT Gymarn. Kak npumep

CTPAZ2I0T GOAbWOR MBOrosHAYHOCTLIO. KpuTuka store nonstus Aaua
MHOPHMH Q2BTOPaMH, B YACTHOCTH Ierefled H  SEreancom (cM. OuBano-
TPAQAIO B KoHUE XHHTH),

Hpencrasnermme o CTIEUHDHUCCKHAX HCUBHEHHL'X CHI2X Gbifio OYeHL
pacupocrpanedo B snoxy Papages. Ho & sto BPCMA, KaK U paHblie,
HOA MUIHEHHRIMH CHIAMW DAIYMEMt OTHIOXD He TO, Y10 B 5T0 [O-
HATHE DKJARSBACT COBPEMEMHLIA BH TR I WA M, HusHennwe  cHan
MOHITMANNCH TOTAR K2K MM, TDHCYMUME 0COBOTO POAa TOHKOR duau-
HECKORA CYOCTSHUHH, B8KMOYLHHON B IKHRHX OpraIr3Max.

* Aurmmdcknt oRM pasoM mpRSAMIATCALIO 25 ik,
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geficTBES emle onHOro PoAa craw A Mor Onl ynotpebuTh Mo-
pOX, ROTOpuIi TaKXe OMPOKHEYJ 6bl STOT NUCT GyMmarH.
Mue xortesock Obl, yTOOBl BH NOCTApannch MOHATb, 9TO

. DOX CJIOBAME CHJA, AAM cnoco6HOCTH, n 6YRy HOApasy-

M@BaTb HMEHHO TO, yro s npusea cefityac B geficTBHE LAf
ONpOKALLIBAHHA JHCTa OyMark. $1 He Xody Cpasy YTpyXIarth

| BaWy NaMATh HasBanWeM STOM CHJE, HO, OYEBHAHO, B cypryve

6810 4TO-TO TaKoe, YTO NPOH3BEJIO MNPHTAXEHHE M ONPOKH-

_ gyno GyMary. D10 «uTO-TO» H €CTh OAHO H3 ¢BoficTB, KOTOpHIE

~

. MH HA3BIBAEM CHJIAMH, WIH CROCOGHOCTAME. Tenepb BH CMO-
"MeTe Y3HATH CHAy, B XaKoM Obl BHAe i HH NQKasal ee Bawm.

He aymafiTe, 0ONHaKO, YTO WHCNO PASMHYHBIX CHA OUeHb BeNH-
k0. HampoTHB Y/MBHTENBHO TO, 9TO BCEME SBJCHHAMH pH-
POALL YNIPABJAET MANOe YHCJIO CHIL. Jlamna, KOTOPAA HAXOAHTCA -
nepell BaMH, nNpeACTaBJseT cofofi MpuMep eme ORHOrO POAA
CRJN. 31ech HMeeTcR CMJ2, Cnoco0Had BPOM3BOAHTL HEKOTO-
pue fAedlcTBMS, HO OTJHMUHAS OT TOA, KOTOpas: ONPOKHEHY/A
fyumary 1. . :

Viccnesys pa3nadHble HBJACHAS, MBI MaJO-TOMany fpRXOJARAM
K BHIBOAY, UTO B OKPYXAIOWNX HAC Tejax 3IaKMOUAITCA pas- -
JIMIHOrO poja CHABI (YHCAO BEX He OYeHb BeJ/IHKO).

Hayas ¢ npocTEAIIHX NPHMEPOB MPHTAXEHHA, s MOCTENEHHO
nepefily K TOMY, YeM OT/MUAIOTCA STH caMLl onMa OT Apyrof,
B cpasHio cnocolpl, KOTOPHIMA OHA COHETAIOTCA Mewiay coboi.

 3emns, Ha KOTOPOR Mbl cTOMM (HaM HET HafOOHOCTH OCTAR/MTH

SeMai0 A NPHACKAHEUA MPHMEPOB, Pa3BACHAIIIAX Hall MPeA-
MeT, XOTS YM ue/oBeXa He NPUKOBaH K Jemde, Kak ero Teo:
OH MOXET TOARHAMAaThCA Bhie ee, KOO KYAa TOMbKO MPOHH-

1 Xota Heworon 8 «MareMateyeckux HAYAJAX HATYPRALHOR [y:3, 00

" codmus (1687 r) Zax <TpOrOe MATEMATHUECKOE OTPCASNMHNE [DOHH-

THA CuaN, HMEHNO, KaK TNDPHUMRN, BulsbiBawilel YCKODEHHE ABHXKY-
uxes Ted, npuwHnb odrbexTa, XOTOPHI H3MepSeTca NPOMSBCACHMEM
MacChl HA YCKOpeWue, TeM die Menee B Smoxy (dapajes tOHATHE CRIN
ynoTpebaanoce U B GoJee MMPOKOM cMbICNE, PABHOCHABROM COBPCMRH-
HOMY ONSITHIO IHCPTHH. Tepwim sHEPrHA, BCTPEHANIMRCA eule Y Ken-
Aepa u JlanamBepa (1785 r.), Onia BBeseH B Hayky ' Tomacom OQurom
(1807 r.), HO YKpem®ACA B HeR I0AME VCT2HOMICHHA SARONA coxpa-
HeHHA OSHepruk QapozeeM, Mafiepom, leapMronsuem n Ap., o At
Toraa, koria Pauwuy (1853 r) m Towmcon Keappyui (1856 r.) Bmasn-
HYTH DA3THuEHHE MOTEHUHAJABROIA W KHREeTHYeCKONR »Hep-
riw. Uz crareft ®apafes: «0 83auMOOTHOLIEHUH TATOTENHA H BAEK.
TPUIHeCTBaA» H T HIOTE3a O MOTHETHMSME H O TPHUDOACL MATCPIHR (em.
[l ToM <«DKCNepAMEHTEALHWX RccAepoRramiAs), BHANO, MIO ®gpaneil
HOA. CHAON TRIOTCHHA OOSKIRN DASYMEET TO, YTO HHHE Ka3HRAKT No-
YeHIUANBYOR SHepIMelt MOTK TACOTCHMIL
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Kaer ero 3perue, TyJla NPOHAKAIOT M ero HaGmoNeHHsA), UMeeT
npuGausurenbro Gopmy wapa. 3eMHOl rao6yc, CTOAWHNA Boae
MeHs|, TMPeACTABJACT B rpyGoM BHAE DACNOJOKEHHE NOBEPXIO-
CTH 3eMJH: CTOMBKO-TO Ha Hell CYIIM M CTOJBKO-TO BOJBL
Kapra uin pucyHOK NOKasweiBaloT, KaK NOCTPOEHA NMOBEPXHOCTD
3emui.

Hanee, st mompoury Bac ofpatHTb BHMMaWme Ha PHCYHOK
paspesa reoJIOTHYECKHX CJ0eB 3eMad, NpeAcTaBisouiuii Ae-
TaJAbHEIH BHA- TOFO, YTO HAXOAHTCA TO/J MOBEPXHOCTBHIO 3€M-
woro wapa. Korna mum yroy6umcs B HEro uan mcciaeiyeM ero
(kax JOAM MHOTHMH CHOCOGAMH AEMAT 3TO C WEJBIO H3yye-
HEA, %3 TAaKXKe AAA NPAKTHYECKOH BHIFOAbl), TO YBHAHM, YTO
3eMHOH Wap COCTABACH H3 Pa3/NHUUHBIX BELIECTB, NOJABEPIKEHHbIX
REficTBUIO HeGOJLILOrO YHCJA CHJA, PACTIONONKEHHHIX B CTPaH-
HOM H yIusHTeMbHOM mopsanxe. Mccrenys Heapa 3eman, ueno-
BEK Y3HAET HCTOPHIO 3€MJH, WCTOPHIO KHJ, CKaJ, pya,
HCTOUHHKOB BOZBI, aTMOCQepH, OKpyXKawllei 3eMu0, H pasHo-
OOPA3HBIX MATePHANbLILIX BEIUECTB, CBA3AHHMIX JeHCTBHEM CHJI
8 oany Gosbwyio Maccy, avetomyio 8000 Munb B mnomepey-
HUKe 1,

Wsymnenne BO36YXKJaeT AMBHAas MOBECTb, PACCKAa3aHHAS
STHMM CJOAMH (HEKOTOphle H3 HHX TOHKH, KakK JIMCT Gymarm),
NPHBEACHHEIMH B NOC/CNOBATENLHOCTD OCPEACTBOM AefiCTBUA
CHJ, O KOTODHIX A I'OBOPHJ BaM.

Hast Toro uToGet BaM CbinO Jierue CJefHTb 32 MOMM pac-
CKa3oM, fi ofpawy CerofHs Balle BHUMAHHe HA OAMH DPOA CH-
au. HyxHo, u4ToGbl BBl MOHANM, YTO 1 MOAPAa3yMeBal0 MO
c/ioBoM MaTepk A JloGas u3 sTux Bemeil, Kotopsie 2 Mory
3aXBATHTL PYKOH WM MOCPEACTBOM 3TOro Meuika (uGo s Mory,
Hanpumep, co6pate BOIAYX B STOT MEWIOK), BCE OHM CYTb YacTH
MaTepHHM, ¢ KOTOPOH HaM MNPHXOAMUTCA HKMETh NeJO B Ha-
'CTOAILEE BPEMST H KOTOPYIO Mbl GyAeM paccMaTpHBaTh BooSiie
HJH B YaCTHOCTH, CMOTpPS [0 TOMY, KaK 3TO HAM NOTpeGyeTcs,

1. noxasblBal0 BaM POJ MaTeDHH, KOTOPbIt MbI HA3BIBaEM
30 0} 3Aech Bbl BUAWTE HA CTOJIE KYCOK JIbila, 3/€Ch BOAY,
KMMIALYIO B CKJAHKE, 4 34eChb NAP’ OH BHIXOAHMT uepes OTBep-
CTHE CKJASIKKH BBEPXY ee.

! Hsgectioe counnenne Jlafeansn «JIpHHNBNL TCOROTHH», OKA3aB-
mee MARHOE BAHKAHHE RA PA3BHUTHE SBONIONAOHNBIX B3raMi08 Jlapnu-
Ha, mospuaock 8 18301833 rr, T. e. Kax-paz roraa, xoraa dapanen
HAYAN CBOH 3HAMEHHTHIE HCCAEJO0BAHMA MO  IMSKTPOMATHUTROR MH-
AVKUHH, ‘
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He aymaiite, 9T0 Bofa ¥ Nel CYTb ABE COBEpUICHHO pas-

JHUHBIE BeIlH WJKW 4TO nap, NoAHMMarIKACS Ny3pIpLKaMH H3

BOAB M BBLIXOAMUME H3 TOPJLILK2 CKJIAHKH, COBEPLICHHO
OTJMYEeH OT XKUAKOH BOABL, OHH MOTYR_ Pas3JKuaTbhCsT HEKOTO-
PHIMH UACTHOCTAMY, OTHOCANIMMHCH K KOJHUECTBAM CHJ, CO-
AEpHALIUXCA B TOM HAM APYTOM TeJe, HO TEM HE MEHee 3T0
Ta »e BOA3, YTO M BEJHKHI OKeaH BOAB!, OK[YKAIOWMA Haul
semHOll map. 5 Gepy Boay Aaa npumeps KO0, paccMaTpHBas
ee, Mbl HalileM B HEH BCe CHJbI, KOTOPLIX MHE NPHALTCA KOC-
HyTbcd. BosbMeM, Hanpumep, >KHAKYK BOAY, HMEIOILYIO HEKO-
TOPHIH BeC, M DACCMOTPHM, KaKOBO KOJHYECTRBO ee TA-

. mecTH, Han seca. Ilepefro MHOM CTOAT BeChl: Ha OO Yalke

STHX BECOB CTOHT CTEKAAHHBIH COCY, BMEMAIOLHit 1/e nuATH 1,
H ML BHJAHM, 4TO CTOPOHa, I'leé CTOHT cocy], cefinac Jerye
Apyroit. Ho Kak TombKO s BOJLIO B COCYX ™ HCMHOrO BOARI,
Bbl 3aMeTMTE, YTO 3Ta CTOPOHA BECOB HEME/.IeNHO ONYCTHTCA.
DTo MOKA3LIBaeT, WTO BOJAa HMEeT Bec.

Ecnu 2 nomelny 3TOT AGGaBOURBIA TPy3 Ha IPOTHBOMOJIOXK-
HY'0 YalKy BecoB, TO He cJeAyeT YANBAATBCA, €CH OKd-
HeTCH, YTO COCYA MOMKET COACPHKATH AOCTATOUHO BOAHL aT06b!
nepeTanyTh H ero. B camom fese, BB BHAHTC, HTO A BJIHI D
COCYA HeMHOTo GoJiblle BOABI, ¥ HAUIKA BECOB, HA KOTOPOH oOH

_CTOHMT, ONATHL NepeBecHsia Apyrylo uauwky. llouemy s Repxky

GYTHUIKY C BOIOH Ha i COCYAOM, KOT/Ia BJIHBAIO B HEF0 BOAY?
B ckaxeTe, 4TO TAK HAXO Aejalb BCACACTBHE BecbMa ofmieif
NPUYKHL, HMEHHO, TOTOMY, YTO, COrJACHO 3aKOHY HPHPOABL,
BOJa AOMKHA MAajaTh K 3eMje.

TlosroMy To camoe JAeHCTBHE, KOTOPHIM f 3aCTaBJA0 BOLY
BOHTH B ,COCYH, YBJAEKaeT BHH3 M BCE €€ KOJHUYECTBO, YxKe
Haxoasweecs 8 cocyde. JleficTByoulast 34ech CHJA HA3bIBAET-
ci TAroTeHnneM Ha arux Becax Bl Buaure OGoabluoe
KOJHYeCTBO BOAW!, TAroTewIilee ¥ 3emrae. MajaeHLKhEk KYCOK
NJATHELL 2, KOTOpHIl 51 JepKy B pPyKax, TOxKe TAroTeeT K

! [Tauta pasHa ONHOMY JHUTPY.

*[IgaTHka—MeTal] ceporo WURCTA, mO NBeTy % 6IecKy Hano-
MHHAeT 040BO, B 21,5 pasa TR&KEACC BOALL. D CUNARICHAOM COCTORRHM
NAATHEE MATKA ©f TATYU3, JACFKO BLITSIPHBAETCH B NPOROJIOKY H IPDOKA-
THLIBAGTCH B TOHKHe JHCTIE (NAATHIOBAst KeeTb). HueeT B Texnuke
6onbIOC TIpWMeENHUWE H3-33 cBoeH CTOMKOCTH K XHNUTUECKHM BO3gke -
cTeusM. TIpHMeHscTCR B bule NOCYAbl (THTJH, HAWIKH), MPOBOIOKH A
N26OPATOPHLIX UeNel, B 3ACKTPOTEXHHUECKON NPOMLIUIEHHOCTH CIy-
WHT JAS DPUTOTOBIEHHST KOHTAKTON ICKTDOAOB, AT TEHMOIICMEN-
TOB W T. A. B npupojc miariEa BCTPCHACTSS HCKIOUHTCADHO B CaMO-
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3eme, %aK B BOJ&. DTOT MANeHLKEN KYCOYeX NAaTHAE! OAHA-
Ko, gsikenee, déM Bca sTa GoNbIaA Macca BOAML S mome-
IN2I0 NJATERY, HA MPOTHBONONOMXKHYIO YaUIKy Becos, NPH/KBAIO
elle BOAH, H JHWIb TOTHA YAWKR BECOB YPaBHOBEWH-
saioTca. He yausntensHo 1w, 4T0 HYXHO Takoe OGosbuioe
KONHYECTBO BOAH (OKOJO NOJYNHHTH) JJ8 ¥Oro, 9rofsH
YPaBHOBECHTb CTpeMJIeHHe MaAaTh K 3eMje ¥ TaKoro MaJesb-
KOro Kycouka njaaTuubl? Teneps 1 BO3bMY MONOCKY a/IOMH-
Busi i, o€neMoM npnGnusnTeNbHO B 8 paz Gosbllyio, Yem Ky-
COK NJATHHALI, KOTOPBEW $1 TONBKO-YTO Hepkaid B pyKax. Ml
BEYM, 9TO BOJAa YPaBHOBECH? 3Ty MNOJOCKY TOYHO TaK Xe,
KaK B KYCOK NJIATHHAL
TaxnM o6pasoM, Ml HMeeM 3Xech NPHMep TOTO, 4TO CJes
EYyeY DORAMAaTh MOJX C/AOBAMH CHJA, AIA CIOCOGHOCTD.
FOBOPRI B NePBYIO ouYepels O BoAe B 06 ee crnocoBHO-
CTH NajaTh BHA3. BN OTJHYAO 3HaeTe, UTG OKeaRH OMBLIBAIOP-
3eMBEOR Imap, 9TO ORA OXBaTHIBai0OT NOBEPXHOCTH, NpPHAABaAN
efi oxpyraocTh, Kak On ofnekas ee noxpoBoM. Ho Bona kpo-
Me 370I¢ mMeer H apyrae cBoficrBa. Hanpmemep, ecqm s BO3b-
My Eeratenyio m3BecTh?, K Hedl npeGapi0 HEMHOrO BOJMI,
TO BH YBEARTE /pYryio’ CENY, HAH CBORCTBO, BOAW. HsBects
Tenepb OKa3niBaeTcs OYeHh CHJILAO Harperoff, W3 Hee NOAHHM2-
YOTCA mapel, A, MOXer OhiTh, MB MOraE OH 32Xedbh O Hee
¢ocQopRyio crnruxy. JToro He Morjgo 6w mpomaofiTe,
ecsid 6ol B BOAe He GHI0 OCOGOR CHJEL, -NPOH3BOAALIEA ITOT
pesysprar. OAHAKO 3Ta CHI& COBEpIIERHO OTJAHYHA OF TOf,
KOTOpas 3acTaBade? BOAY NafaTh NO BanpasjeHEI0 K 3ewue .

poxmoM cocronrun, IraHoe Mecropompmesmue naxomurce e CCCP—
Coemiuft Ypaa (Hummerarmaeex), HMs apymx erpan, RoGnBanpHx
O7aTHEY, MOXHO YyKa3aTh DBpaswnmio, Amxmp ® Kapexyio sewmmo, IIna-
THHZ OTKpHTZ ¥an0z2 B 1738 r. AroMHuA Bec maateHm 195

PAnromMuaufh —aerkufi Meraaan cepelpucroro Leera, ® 2,5 pasa
Jerye BOAH. B Hacrofiulee BpeMst MOAYURA DecbMa WHPOKOE INIpHMe-
Here B TeXHuKe, ANOMHIHA oTkpuT IpcTegom (1825 r.) v BemepoM
(1827 r.). Ero aromuu® soc paren 27,1

*Heramenasd uwanecTh, HAN YHCTEA OKHCh #aawnua (CaO),
MoXer OuThL flONyYeHa AYTeM NPOKARUBABHA YHCTOTO MpAMOpa MMM
KaZbLUHTa. B .TexnWke Heranienaa H3secTh NOAYdaeTcH OfMHIaHHeM W3-
BECTHAXA B rieuaX pPasAuUHOro ycrpoiictea,

* 0 smoxy dapames ayMmamn, yTO MHAKOE COCTOAHHE BOAM 0f-
YCROBNeAO comépxamtefica B Hed CKpwTOR TenmnoTofl, xoropad
BEEACASETCA NPH COCAHHENHHW BOAW C HeraumleHoA H3BeCThio, GessoA-
HOIM MEABHIM KyﬂOpOCOM ¥ TNpR 06[)33083!!HH TRepOOro Tena. B HACTONA L e
BpeMa MK 3ndeM, 9TO KHAKOE COCTOSAHE BOAW JAefiCTBATENBHO 06-
YCAOBMGHO TemNoTON, RO ne CKpHTOR, & fABAOB, WMERHO, KHAETHIECKOR,
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Tenept f Gepy Apyroe pemecrso, GeaoABHA Mexdslll KY-
nopoc !, KOTOpHIf MoKaxkeT HaM HOBHI POX CHJB, HJA CBOi-
CTB4, BOALI, HAJHBAIO BOAY Ha Gesbtil MeAubti Kynopoc. Bu sm-
RuTe, KaK 3Ta COJIb HEMEAJIEHHO CTALIOBHTCA CHMHed U BHlfe-
ASET B.TO XKe BPeMs SHAUUTENAbHOE KOJMUECTRO TEMJOThL
3zece BoAa’ NIPUXOAMT B COSJHHERHE C BELUECTBOM, KOTOpoe |
HArpeRACTCH TNOYTH TAK Xe, KaK W Heramenas uspects. [lo- -
CMOTpPHTE, OAHAKO, Kakoe pasjuune B 3ITHX ABYX CaAydadx.
TenaoTta, oGpasyiolasca NPH TAIICHEM H3BECTH, TaK BeJIHKa,
yTO ee GbIBAaBT AOCTATOURO AJA TOro, urolbi 3aXKeub Aepeso.
_ OTuM ofbBACHAeTCH, NYTO HHOINA HATpPYXKEHHHe HerauleHoi
_ M3BecTbio GapKW 3aropaloTesl Ha cepeAuHe pekd. DTO NPOHC-
XOAHT BCNEACTBHE CHUMLI TEMJOTH, HPHBEXAEHHOA B AEHCTBHC
npocaydganueM BOAM B Gapky. Bol BuAHTe, Kakye YAMBHTEIb:
Hhle pasHOOGpa3Hble TeMbl /1A Pa3MbllliieHUst BOSHHKAIT IO
Mepe TOro, Kak Mbl Hauundem yrayGaaThCci B pas/HuHbe sIBJe-
BHA: CHJSl TEMJOTH, PA3BUBAIOLIEHCH fPH ACHCTBHE BOAL Ha
M3BecTb, H CHJbl, GJarojapd KOTOpPOH BOAZ TpEBpalliaeT STY
coab u3 Geqofi B CHHIOK. -

Mpue XoTenoch Oul, 4TOGE Bbl NOHAIM CYHHOCTe mpocTefi-
Iero NPOABJACHHSA MATEDHH, KOTODOE HA3LIBALTCHA BECOM, HJH
TAXECThIo, ee. UTO Tena uMeioT Bec, Bbl BHAEIHM Ha ApHMepe
BOAB!, KOrA3 fl MOMeIa] ee Ha Bechl. :

Y MeHns B pyKax HaxOAHTC® uyrysyas noayQpysrosas ra-
pA % CHOCOSHOCTb I'UPH TATOTETH BHH3 YIOTPeO.IsAeTCs CHEIH-
aJlkHO AJIA TOTO, 9TO0BI ¢ e NOMOLIBIO ONpenendTb Bec Apy-
rux ren BoT ualyTwii pesunoBmifi ny3wipb. Ha stor nyssips
% MOJNOXKY THPIO AJA TOro, 4rolbl NOKa3aTh BaM NpuMep AaB-
NeHAS BHM3 JKele3a # ChnocOGHOCTE CONPOTHBIATLCA 3TOMY
RABJEHHUIO: 1y3LIPh MOXET JONHYTh, HO MBI JOJIXKHLI CTAPaThCH
n36exaTh $T0ro. Bl BHAHTE, YTO TIOCJE TOCO, KaK sl HOMECTHI
NoAyQYHTOBYIO THPIO YCTOAYMBO Ha Myshipe, NOCJENHHA npd-
HAJ BWA, OUeHh HAaNOMHHAMOLIMA NJOCKMH Chip ¢ OKpyrJjeH-
HeMH KpasMu. MTaK, Nysnlph, HanoMHeHHSIl BO3ZYXOM, NOA-
Lep>KMBAeT THPI0 BECOM B NOAdyHTa.

Bul AOMKEL NPeACTaBHTs cebe, KaK yRHMBHTENRHA AOJIKHA

sHepruch ec MOJAEKYH, & TAaKKe HX CUENACKHEM H HTO TENNOTA, BHIAC
AROWEAACH TIPH XUMHYECKUX PeaKUHax, ABARETCA NPEBPAl(CHHEM XH-
MUYSCKON SHEPrHY BCEX PearMpy:iowiX BeEUeCTE.

1Be3BOXRHM MeAHNM KYNODOCOM HA3WBAKT COIb, JA-
plenMy'0 TAK HA3. KpUCTalH3auuoHHofi poant. [laa ee moayuexsa npo-
KAAMBAIOT CHHUR MeAHBIR Kyfiopoc B THIAE,

* Ayraufickufi Gryur panen 483 I,
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BbiTe cia; TAHYHIGA THPIO SHM3 M TeM CaMBIM 3aCTaBJSIONIAA

s ee NPASABJHBATE NY3LIDh, MATOJHEICHTILT BO3AYXOM.
[TozponbTe Temeps NOKa3aTh 3TY CHUAY Ha APYIoM mpuMmepe,
Bot Bce 3udere, yTo Takoe: MasitHuK. Ilepea WAaMH HAXOHMTCA
umeHHo rakoii npubop (puc. 1). Ecan st TOIKHY ero, oH 6yger
NpOAOJKATh KauaTbCsl B3aAd W Brepen, I xoren 6l 3HaTH, B
COCTOAHHH JH Bbl Q0DBSCHMTH MHC, NIOYEMy 3TOT MAsATHHK Ka-
gaercs Baal W BrepeA? 3aMerbre, UTO KOTAA S ACPKY 3Ty Nps-
MYI0 [ajiKy TOPH3CHTAJBHO HA BLICOTE TOrO MOJOXKEHHS, B KO-
TOPOM HAXORMTCH 113D MasTHHKE B 00OMX KOHLAX CBOEro JBH-
JKeuns,, TO Bbl BHIOHTE, 4TO tap B KOH-
I1aX CBOEr¢ [BHXXEeHUs NOALIMAeTCd BbI-
e, HeXkenn B cepeaude ero. Hauunas
HABHIaTbCA OT O/IHOFO KOHUA Najky, wap
puycKaercd K IleHTPY H 3aTeM OnAThb
OAINMAETCH K NPOTHBONONOXKHOMY KOH-
(ly, OCTORHRO CTpeMsACh YNAcTb B caMoe
u3koe nosoxenue. [Ipay 3ToM OH OUeHb
KPacHBO KauaeTcsi, NPOM3BOAS ABHKEHUS,
3aMeyaTeNbHEle ¥ BO MIIOTHX APYIHX OT-
Pae, L HOUIEHHsAX: HampHMep B OTHOLIEHHH Bpe-
Meny KoJicGauMa ¥ T. A., KOTOPhIMH MH

B HACTOfILICE BPCMJA He MOMKEM elle 3aHAThCA.

Eciu 6t HAa TOM MecTte, TA€ HaXOAWTCsA Wwap, 6bl1 Tnpuse-
IHEH JHCTOK 30,10Ta HJM KakKoi-HHOYAb APYTOH npeaMeT, OH
KosieGancst Ge! TOUNO TakuM Ke 0o6pasoM M TO Ke camoe Bpe-
Ms, Kak ¥ wap. Bekope BLl yBMjiuTe, KaK W NOYEMy 3TO MHpo-
ucxoaut. CmJa, 3acTaBifoolias * BoAy ONYCKarbca Ha Becax,
a XeNesHyio THPIO CAABJHBATH H CIVIOUIHBATDL NMYy3biPb, HamMoJt-
HeHUbIA BO31YXOM, M CU1a, BHI3BIBAIOMIAs KayaHue B3aj H Bne-
pel MaAaTHHKA, 3T2 CHAA 33aBUCHT HCKJIOUMTENbHO -OT NPUTH-
MEHHsl, CYUICCTBYIOWEro MexAy NMajnaouluM TenoM U 3emued.
IMocTapaemes xopolueHsKo NOHATH 3T70. He 10, uTOGBI HMEHHO
3eMa kakuM-HuGyAb ocofentbiM 00pa3oM MPHTArHBaNa Ted,
NajaloulEe Ha Hee, — HeT, Bce Boofule Tena o6aafalor cBoii-
CTBOM B3aUMHO NPpHTATHBATL APYr APpyra. 3emid
He OjapeHa Kaxol-HHOYAb 0cOGeRHOil CHJIOH, KOTOpPOH HE HME-
ay Obi, Hanpumep, OUNMMADAHBIE LlApbI: ecnH 3eMist NPUTACH-
BaeT [B2 KOCTANLIX 11apa, KOTOPLI¢ s TEenepb DOHAID Ha HOoJ,
TO OHM M CaM} RPHTATMBAIOT ApYr Apyra. [Ipu sr1oM, pasyMeer-
¢, HYXHO (pUHATH BO BHHMAaHuWe MacCcy [IapoB H Maccy
3eMau: enMiCTBEHHAsi MPHYHKA, 1OYeMy OHM Tax OblcTpo ma-
JAIOT Ha 3emJo, sax.moqaerca B TOM, uTO Macca 3eMJi Gonib-
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we. Ecomm 661 9 MOMECTUA 5TH ABA 1Uapa OAMH BO3Ne APYroro,
g He MOor Obl NOCPEACTBOM [a)e CaMoro UYBCTBHTENLHOIO
npubopa” yOeants ceGst MaH BAC B TOM, 4TO LIApH 3TH Hed-
CTBHTENLHO NPUTATHBAIOT ApYT Apyral. Mexny reM Mul 3HaeM,
YTO TpPUTSXKCLHE STO CYLECTBYET, NOTOMY YTO, €CiaH Mal NO-
MectuM wap 6/M3 rOpsl, BMECTO TOFO, MTOGHl NOMECTHTH €ro
OKOJIO APYTOro MOAOGHOTO XKe Liapa, TO HAHAEM, UTOJCNe/ICTBNE
OTPOMHOI M2CCULl FOps! CPAaBUHTENBHO € Maccod 6unnauapiHOTO
wapa nocaeanuit GyAeT caerka mpuranyT x ued. Mz srtoro
fICHO BHIHO, UTO NPUTAKEHHEe 31eChb ACHCTBYET TOYHO TAK XKe,
KaK MEiAy KyCKOM Cyprywa, HaTepTeIM daaHesplo, # JHCTOM
Gymary, KOTOPHiH GbL1.OPOKHHYT ((OCPERCTBOM NPHTAKEHHA.
C nepsoro pasa He Jerko ofbAcHWTh 3TH Bemw. Ho 1
JOJIKeH CTapatbCsl 1€ OCTABMATH HHYErO HE MOHATHBIM, MpPeX-
Ze Hexead mnofiny naiabute. ITostomy s mocrapaiocs pacton-
KOBATb BAM, UTO TeJ2 IPUTATHBAIOTCA K 3eMJje HJH, FoBopa
Gosiee yueHLIM A3LIKOM, TArPOTEIOT K Heil. He cumymaitrech
TeM, 4TO A YNOTpe6asio 3T0 cJAoBo: MO0 KOrja A rosopi,
YTO Meublil rpoul TArToTeeT K 3eMae, s HE XOuy CKasaTh
STHM HKuero 6ojee, KaK TOJAbKG TO, UTO OH MajfaeT Ha 3eMJi
¥ YTO eCli He yJep:KaTb €ro, TO OH nagan 6wl ¥ magan Ao Tex
nOp, MOKa He HOCTHr OBl TOrO MeCTa, KOTOpOe HA3bIBAETCA
LEHTPOM TSKECTH 3EeMIH, O KOTOpOM si CKOpO Gyay TOBODHTE.
51 nocrapatoch OOBSCHATH BaM, HTO CHJA TATOTEHHA HRKO-
rfa He TepseTcd, YTO BCAKOE BEIIECTBO OJ3PEHO €0 H UT0
KOJIH4eCTBO STOM CHIBl HHKOrZa He MeHserca?, Iaa npymepa
A BO3bMY KYCOK Mpamopa. Mpamop stor mmeer Bec. Korja
f NOJIOKY €ro Ha Becbl, OH 3aCTABUT ONYCKAaTbCH VAUIKY, Ha
KOTOPOI! JCKHT, 4 KOTrJa 51 CHHUMAi0 ero C Hee, TO BECH ONATh
NpUXOAAT B paBHOBecHe. 51 MOy pasjiokMTb 3TOT MpaMop B
H3MEHUTH €r0 TOUHO TAK XKe, KaK Mory OOpaTHTh /€A B BOAY

1 T4aKoTOo DOJZA YYBCTBHTENLHLIM NPHOOPOM SBISIOTCE KPYTHABHBIE
pecH, Haobperenable npodeccopoM recaornd Muucanowm (1762 r.) u
ycomepwesncTaosaunuie Kamewanmew w Kyaosow. ‘KapeHauml ApoH3Be
p 1796 r. onbIT MO CNPeAEAeHHI HEeNOCPEACTHEHHOTO MPUTAXKEHNHUA AByX
wapos. 3ty OnHTH MOBTOpsauck Badian (1843 r.), Patixom (1852 r.),
Kapuo (1870 r.), Hwxonnu, Boicom (1894 r.), Drmeurom (1891—1897 rr.),
Seemaroym (1917 r.) » np. - ’

¥ DTp 3aKOH COXPAHEHHA Beca, YCTAHOBAGHHBLI[) ONBITHEAM NyTeM B
OYeHb IUMPOKHX hLipejedax, HO He abeonoTHO. A, DHHIITEAH B cBOEH
ofuieli TeOPUH OTHOCHTEABHOCTH NOAPOGHO, OAHAKD NHWDL HOPMANBLHO,
pa3paboTal BONPOC O (PHIAUECKOH CTPYKTYpe NONA TArOTERHS W ero
CBA3Y ¢ IICKTPOMATHHTHLM ToieM, 33aKOH COXPaHEHHA Beca He cles
AyeT CMCIDMBATL ¢ 34KOHOM COXPAHEHHd Marepuy, fABAIOWHMCA apco-
HNIOTHLIM 3aKOHOM TPHPOAHL :
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# Boay B nap. S mory aerko ofparnTb wAcTe Mpamopa B €rd
cOGCTBeHHBIA Nap M [0Ka3aTh, 4TO Nap, BHIXCHAWMA M3 Mpa-
Mopa, crnocofeH 0CTaBaThCcd HA OAHOM H TOM XE MecCTe I’Ip[l
OBHKHOBEHHOJl TeMmepaType. ¥ BOAAHOrO mapa STofi CNOCOG-
rocTH Her. Ilanee, ecnE f npubapiaio K MpaMopy ! HEMHOro
KHJAKOCTH W TaKMM O6Pa30M PasfoXKy €ro, TO HaM NOKAKeTes,
6YATO XAAKOCTH KHIIKT, 9TO NPOMCXOAMT JHIIL BCJIEACTBHC
OTACACHHA OAHOM YacTH Mpamopa oT apyrod. [Ipoaenaem 9TOT
onuT, HeckonbKo KYCKOBR MpaMopa f NOMELIAl0 B CTEKJSHHBIN
COCYA ¥ HalWBA0 HAa HMX BOJAN M KHCJOTH: HCMENJIEHHO Ha-
-, . © qHHaeT BHIAGNHTLCH YI-
JIEKHCIOTA, TIPHIEM XHA-
KOCTb TpHHAMAET BHJ
CHILHO KHNAUIed XuA-
kocrd. [lap, Buaeasio-
mafica H3 Mpamopa, a
Take BoasHOH  map
{n BCseuft Apyron map),
K4aK H BCAKOE HHOE BE-
INeCTBO, TAIOTEWT, BCe
OHE HPHTATHBZIOT JAPYT
Apyra, nagawT K 3eMae. I Xowy Teneps nokasath BaM Ha
ombiTe, 9T¢ Nap BY MpaMopa uMeer Bec. Sl MOMelal0 Ha OAHY
yawKy BecoB GonblIOf COCYA MW ypaBHOBeWWBalo Bec (puc. 2).

Kak TONBKO 8 Hanbio B COCYJ Nap, Bl YBHRHTE €0 CHO-
cobuocth TArorerh, JlAm STOrC BHAMATEéNLHO CMOTPHTE Ha
YKas3aTelbHYiO0 CTPeNKy BecOB, NMepejiBHTaeTCid OHA HJH HeT, B
TO BpeMs- KaK s HaJMBal0 Nap H3 CTaKaHA, B KOTOPOM Ol
ofpa3oBancs, B COCYA, .crTosmuil Ha Becax. Bu Bujaute —
CTpeNKa TepeABHraeTcs, H OTCIOAA CTAHOBHTCR ACHLIM, ITG
pnap 510T HMeer Bec. CMOTpHTE, KEK ONYCKAeTCH Yalika, Ba
KoTopylo nomeuted cocyAa. He moGonutHo Jm 9107 §I HHuero
H¢ BJMJX B COCYA KpOMe HEBHAHMOTO napa BJAd rasa?, BblAe-

1 MpaMop mnpelcTasaseT co60A KPHCTAMHUECKYIO COAb  KaaAbuys
(CaCOs). Ilpu meficrsuu cepHofi kucaore (HeSO«) nonywaerca cep-
Hokucaas HaBecTs (CaSOs) u yrompmas xucaora (HiCOs), pacnapaio-
tweca Ha yraekseaoty (COsn w poay (HeO). Yraexucnora a oOuranbix
YCnOBUSX —— GecHBeTHHE T43 TAMenee Bo3ayxa (Papamefl, noxabayach
CHMBHbLIM XaBJeHHeM, INPEADATHA 9TOT rad B KHAKOCTh, THIOPbE —
B TBeplOE TENO.

t ['aa QT/HYaeTcH OT Iap& TeM, NTO €ro HH IPW KAKOM AaBACHHH
BEAL3R UPEBPATHTD P IKHAKOCTL 03 OXAAMACHHT HAXE TeMepary-
pH, HasnB2eMOA KpuTHUuUecKOoA [ToRATHE XPUTHHECKOR epa- 3
TYPH IKCMepHMEHTANbHO Gmao Hapecteo Kamwap-Jlatvpy (1822 r.), fa-
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-UBUIETOCA M3 Mpamopa, HO BBl BHAATE, 4TO, XOTA 3T4 QacTh
MpamMopa » [IpHHsI2 BHA BO3JyXa, Oita Bce e TAroTeeT TOY-
HO Tak jKe, XaKk npex/e. [locMOTpHM, nHepeTsiHeT Ju Kycox
+ GyMars, KOTOpLIi 5 NOAOXKHA N2 [POTHBOMNOJOKHYIO YalIKY
. pecoB. [fa, ou nepersarnsaeT ero, Aaxe Gojee TOro, 0il NOYTH-
4TO MepeTsruBaeT H BTOPOH KyCok OyMard, KOTOPBIi s [pH-
GaBusl K nepsoMy. Bul BuauTe, TakuM 00pa3em, 4TO H Apyrue
 (opmbl MaTepui, KpoMe TBEPROH H XHAKOH, cTpemArcs mna-r
© parte K 3emne. Bel no3TOMYy corjiacurech €O MHOH, KOoraa
- CKAXY BaM, YTO BCe TeJla UMCIOT CBOHCTBO TArOTEHdd, B Ka-
© KoM Obl BUe HIH COCTOAHMW ONM HR HAXOAHJMCh., [oT apyroit
" XMMHUYECKMA ONBIT, KOTOPHIA OueHly JIeTKO MPOU3BCCTH: §1 BLLIN-
.- Balo HEMHOrO YIJIEKHCJOTbl H3 OAHOTO cocyaa B Apyrod, [lpu-
S CYTCTBHE €€ B MocienneM OOHapyXHBAeTCs TEM, YTO NOMe-
"~ UKGHHAas B COCYJ€ B3aXKIKEHHASl BOCKOBa# CBeya HCMeAJEHHO
-HI0TYXaeT. 3TO TaKXKe IOKa3blBaeT HaM, YTC YLJEKHCAOTZ WMe-
€T cnocolHocTh TAroTenua. Takum ofpasoM, npojpenasHsie
ONBITH AOKAa3bIBAIOT, 4TO KaK Obi Mbl HH MCTRITBLIBAJM NAp UIH
' ras, mOCpeJCTBOM JIH BECOB HIH RepeNIMBAf €ro, Xak BOAY, U3
-OHHOrO COCyAa B Apyrod, Mbl B OGOHX CJAy4asX BHIHM, 4T0
OH, NMON0GHO APYTHM TeJjaM, NpPUTArMBaercs K 3eMJe.

Sl 6er xoTent of6paTHTH Tenmepsh Baltie BHHMAaHHE HAa JPYTo#
Bompoc. ¥ MeHs B DPyKaX HeCKOBKO ApPOGHHOK: KaxnAas M3
. HHX najaer cama-no-cefe B HMEeT CBOKO COGCTBEHHYIO CHY
TAMOTEHHA: Bb! 3TO BHAMTE, KOrfa sl Aa0 HM NajaTth CBOGOAHO
Ha JuCT OyMaru. )

Ilomemas npofunku B GYTLLIKE, $ COGANHAO HX B OAHY
Maccy. YueHble HAUN(M, YTO CPEAH TaKOTO COEJHHEHMR JpO-
OHHOK eCTh OIHA TOYKA, KOTOPas MOXKET pacCMaTpHBATHCA Kak
TOUKA, B KOTOPO{l COCPeiOTOYEHA BCH CHUJA TATOTEHHS OTACHL-
HbIX APOGHHOK: TOYKY STy OHH HA3BAJM LLEHTPOM THXe-
¢TH. Tenepo s Gepy aMCT Kaproud HiH Kakoro-Hubyan Apy-
. TOro BeUIeCTBa, KOTOPOE Jerko ofpaGarhiBaTh, M NPOTHIKAK)
* ero LIHAOM B ORHOM M3 YINIOB, HMeHNo B yray A (puc. 3).

pazew (1848 r.) u JI. M. Menaeneeny (1360 r.), npexnoxunmemy ca-
MOe Ha3BaiHe. TeopeTHYCCKOe e BLICHEHHE CMBICAA 3TOFO MOHATHR
npuaazaexut Iuiapocy (1869 r). Camomy dapaieiy ynanocs A06HTb-
CAl CRIKEHHR DPRfla rasos (X70pa, aMMHaka K DY, OAHAKO RNONMWTRH
CHUREHHS. TIKMX Ta30B, Kak KHSMOPOd, BOAOPCA, 230T H ADYrHe, He
yaanuco. [10310My YCTaHORHAOCH MPeACTABACHHE © TNOCIOSHELIX razax.
Mocne sumcHenus NOHsiTHA KPUTHYecKol TemmepaTypu Kanvete
[tukre ynasock 8 1877 r. BrepRue noayulith XHUAKMY KUCIOpPon: KPH-
THUECKAA Temrcpatypa — 118°. B nancHefvieM OHAH NOIy4CHH KHR-
KBt Bojopom (—242°) u apyrue raap.
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- Mofi. nomomsmk, T. AHAEPCOH, AEPKHT ero B 'pyKe ne-
peA Hamu. 3aTeM s Gepy ILHYPOK ¢ KOCTAHBIM IIADOM H Npwse-
UIKBAIO €r0 RA TOM XKe HIMfe, MPoMylieHHOM Yepes nanky. Tor-
D3 UeNTP T/MECTH KaK Nanky, TaK H lIapa €O UIHYPKOM, K
KOTOPOMY OH TDHKpPENJEH, HAXOAMTCA BO3MOXHO Oauxe
K LUEHTpY 3eMJH, 7. . BCH NPUTArdTeNbHAs CHIA 3eMJAN Kak Okl
cocpeoToueHa B ORHOH TOUKe DanNKW, [pHuYeM TOuKa 3Ta
HaXOAHMTCS NpPAMO NOJA TOYKO# ee npuBeca. UroGul Hafiru 3Ty
MOUKy, MHE TONBKO NpPHAETCHA NPOBECTH JAHHEHIO AB, coOTBer-
CTBYROILYIO LIHYDKY C INApOM, B Mbl HalifleM, YTO LeHTp TaXe-

CTH HaXO[uTCs TAe-TC Ha

a sroil Juxuu. Ho rae e
nmenHo? Jlas -Toro urtobh
A c ONpPEJIENIETL €€, CTOUT TOJb- |

KO B35Th Jpyroe MecTo ..
8 ana mmupa (puc. 4), cHoBa

NpoBeCTH OTBEC H NOBTO-
. PUTb TOT € OIuIT. 31eCh
8 B Touke C, rme obe Jn-
l ,L HUM, KOTOphIE Sl HauyepTHJT,
nepeceKkaioTesl,  HAaXOAKTCA

Pac. 3. Puc. 4. LeRTP  TSKEeCTH  KycKa
: KaproHa. Ecim A DpoTKHY
KapToH B 3TOH TOYKe LIMJOM, TO Bbl YBHZHTE, UTO OH COXpa-
HHT BCAKOE [0JI0XKeHHe, B KOTOPOe M NpHBEAEM ero, noso-
pauMBas OKOJO IUMNA. 3Hasg 3T, YTO A AOJ/KEH cAenarb, cKa-
JeM, Koraa Xouy CTOsiITh Ha ofHoil nore? He muaure v BHI,
YTO si NepeMeliai0 CBOe TeN0 Ha JIeBYI0 CTOPOHY, CHOKOfiHO
MPUROAHHMAIO TTOTOM NPABYI0 HOI'Y M TakKUM 06pa3oM nOMemao
EaKyI0-TO LEHTPaJbHYIO TOUKY MOEro Teja Haj JIeBOH HOroi.
Yro ke 3TO 32 TOYKA, KOTOPYK # nepementiao TakuMm ofpa-
3oM? Bt cpasy moragbiBaerech, UTO 5TO LEHTP TAMXKECTH,
T. €. T4 TOYKA BHYTPH MeHs, B KOTOPO#l COCpeaOTO4ueHA BCA
CHJIZ TAMCCTH MOEr0 Tejla M KOTOPYIO #, TakuM o0pasoM,
NPEBOKY B TaKoe. MOJ0iKeHHe, 4ToObl ©OHA HaXOAWJach Ha
OpAMOH JIMMHK. HaJ Moel JieBOH HOrOH. )

Bor wrpyurka, KoTopas Mue fonajach Ha-ausx (puc. 5) n
KoTOpas, s AYMalo, OueHb NPUTGJHKTCA HAM AJs NOSCHEHNA
Hamero npeamera, Mrpymka sta poskna Obl JIeXaThb TaKiM
ofpazoM (puc. %S ¥ JeiCTBHIENBHO Jexkana Gbl B 3TOM
TONOKeHuH, ecad Obl Oblna coCTaBAeHAa H3 OAHOPOLHOrO Be-
mecTBa. OAHaKO BBl BHAUTE, YTO OHA HE OCTAGTCA B 3TOM
TOJOXKEHHU: OB ONATh MOJHHMAETCA. 3JecCh ABJACICA HaM Wa
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MOMOIb HAayKa: He sarifAbIBad BHYTPb QHIYPH, i BlONHE

ybex e, uto B Hell ecrs Kakoe-HROYAb mpHcnocobnenue, Gia-

IOAApPA KOTOPOMY ULCHTP THIKECTH €€ HAXORUTCH B CAMOM HH'-
- KOM MONMOMENHM TOTAA, KOTAQ (Hrypa CTOMT NPAMO; H Mbl Mo-*
KeM OblTb YBEpeHbl, YTO,'ONPOKHALBAS, ee (pHC. 6), Mol Tem

CambiM [IPHTIOANMMAEM LEHTD TsKecTd (2) M yfauseM ero qr -
" 3emsm. Bech cexkpetr B TOM, uTO BHYTPH KYK/Ibl, B RHXKIE€H ya-
. CTH €Sy HaXOAHTCA KyCOK CBHHIA, a OCHOBAHHE ee npeacras-

AA€T OUeHb MLIMPOKYIO KpuBYl mnosepxsocTs. Ho uro Gyaer,
€C/H A 3aXOYy yCTaHOBHTB KyKNy Ha KOHUe OcTpes? Bul muau-

4

T8, 9T0 A JOMKEH MOMCCTHTL OCTPEe TOYHO NOA CAMBIM IIeH-
POM TANECTH KYKJbl, HHAuYe OHA OMNPOKHHETCHA. YCTaHOBHMTHL
€& TaKuM OOpas’sOM [0 He JETKOe, — i He MOTY NOCTABHTH
ee ycroituugo. Ho ecam s foctaBaw 3108 Gexuof cTapyike
Maccy OropyeHuil, NOBECUB elf HAa LIelO TIPOBOJIOKY CO CBHHIIO-
BEIMH 11apaMM N0 KOHHAM, TO, OYEBH/HO, WIaphl, BHCALIME 110
OGeHM cTopoHaM ee, B H0GaBJeHde K CBHHLY, NIOMCLUeHHOMY
BHYTPH (HTYPh, 3aCT2BAT HEHTP THXKECTH ONYCTHTHCH, M OHA
Gyaer Nerko CTOATb Ha ocTpee (pHC. 7). Ewe GoJee moKgmer
ClIpaBeANMBOCTD HAIUErO PAcCYXKAEHMA TO, 4TO OHAa CTOMT Ha
OCTpee Haxe B HAKJIOHHOM MONOKEHHH. .

- Sl noMuwo ofuH OHBIT, KOTODE® oOversb YAHBIAN MeHSK,
KOria f Obl MajabyMKOM. I BRI4MTA] €ro B OAHON KHure o
pokycax. Bor Kakam 3agaua Oblra raM NpeANoNKeHa: <KAKEM
06pasoM IIOBECHTb BEAPO C BOLON 3a Kpait cTona c OMOILBIO
nanku?» (puc. 8). Bor seapo, manka u crox Cnpaumsaercs,
KaKuM 06pasoM MmoBecHTb BeApO 3a Kpal cTodaP [enaercs sro
CHeRyoinM 06pasoM: s Gepy MajKy, BCTaBisi0 €e B Beapo

" MGy ero AHOM H STHM [OPH3OHTA/IBHEIM GPYCKOM AepeBa H
A210 eMy TaKHM 06pa3oM TBEDPAYIO DYKOATKY, — KaK BHIHTe
3* . 35



{puc. 9), BeApO He TOMBKO TOBELIEHO, HO OHO JaXe TeM
syqauie Gyaer BuceTb, ueM Gosblue s BOJBIO B HErO BORLL
[Mpasaa, npexAae yeM STOT OMMT BROJIKE yAancid MHE, #A Bbl-
gaBuJl OHO HeCKOJALKHX BEJIEIJ. Bt BHAKHTE 'renepb. KaKuM
06pasoM Bul MOMKeETe NOBECUTb BeAPO TaK, Kak TOro TpebyeT

KkHura o dokycax.

"Eeau Bbl BAyMaeTech B siBNeHWst (a # Hajelocs, uTO BCC
BEl YYBCTByeTe OXOTY K 3TOMY), MOXHO HaiTH MHOTO™ duN0-
codcKd NOYUHTEABHOIQ B TOM, 4TO A cefiyac TOKaXy BaM.

Puc. 7.

Bor npofka KB 3a0CTpeHHas TOH-

Kasi Najka AJMEOH OKOJIO OJAHO-
ro ¢yra (puc. 10). 3amasa co-

CTOAT B TOM, YTOOH YpPaBHOBE-~

cdTs NpoBKY Ha ocTpee MAJKH.
Bol yBHOHTE, YTO CTOHT MHE
TOJIBKO TIPHJIAANTL ABE 3a0CTPEH-
HBle TaJKH, N0 OAHONA ¢ KamAoH
-cTOpPOHBl  NpOCKH, NPHAATH el
tTaguM o06pa3oM Kpblibf, H 3a4a-

’ ya GyzmeT npexpacHo paspelneHa.

Mu nogomnu Tenepsh K ApPY-
roMy Bonpocy. Bce Ttena, Tixe-
Nible H JNerKue, NmajaloT K 3eMne
Gaaroaaps cujle, Ha3niBaeMon cH-
qoft TsxecTH. KpomMe TOTO0 Ha-

6moneHKsa MOKAa3bLIBAIOT, YTO Bpe- -

Md, Tpelyoueecst A Nafesyns

pasHBIX TeJ, HCOZMHAKOBO: HATIPHMEp, KYCOK OyMard M KOCTA-
HOX Dlap NagawT Ha CTON C PasUYHOH 6LICTPOTOH, KOTAa
A ponsio »x Ha mero. Mau ecan s Gepy mepo KOCTSIHOH 1uap
B pOHAX HX, TO Bbl BHAMTE, 4TO OHH HNOXOAAT A0 CTONIA WJIH
3eMaH B pa3fHuHble TPOMEXYTKH BPEMEHH, a MMEHHO, luap na-
naer Suictpee nepa. Ho 3Toro He MOMKHO 6bio Gbl GulTh, n6o
ONbIT ¥ TEOPHSI yHaT, UTO BLE TeJa MOJXKHBI afaTh OLWHAKOBO
ckopo Ha 3emao L. B ToM, uTO # Cceffuac CKasan, 3aKJI0HaTCA
ABa 3aMeuaTe.bBBIX MoMenTa. Ilpexne Bcero 1O, 4T0 YHUMA,
Gynr, ToHIfa WM THICAIA TOHH—BCE NAJAT OIHHAKOBO CKOPO,
OAHH HE CKopee APYroro: BOT ABa CBMHIOBDLIX WIAPA, OJLMH OUCHD

1 Toygee! ¢ OAAHAKOBBLIM YCKODEHHEM. 3TOT 8aKOH YCTaHOBAEH
6un onwrhHHM nyTes [anngeem {1564—1624 rr) u ofpAcHancs uM, 4
rakme HeloToMOM Te¢M, uTO BCe Tela B KOHEUROM CyeTe COCTOAT HA
ONHOPOAHKHX ATOMOB, MEXAY KOTODLIMA AeACTBYCT CHAd TATOTeHHA.
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TSRENbIR, APYro#l oueHe Jerkufi, Bel BHAMTe, UTO OHH NAJAI0F
Ha 3eMmO B OAHO M TO wKe Bpems. Ecan Obl s nOMECTHA A
MelIKe HecKOJbKO TAKHX MasblX WapoB, CTOJBKO, uTOOE 06%-
€M HX CPaBHAMCA ¢ OOJbUIMM IIAapoM, TO opH ynas Obl B
onHo BpeMs ¢ nocnennuM. Korja ¢ rep Katurcs JapHHa, TO -
CKaJIbi, CHeT H JIefl, BMECTe HeCyllHecs BHY3, NAjaloT ¢ OAHRa-
KOBOM CKOpPOCTHIO, KakKoBa Obl HH Obijla BeJHYHHA HX KYCKOB.

Jns ofbsacHelHA 3TOr0 A HE MOTY IPHBECTH Jy$IHETO
npHMepa, ueM 3TOT 30JI0TOH JIMCTOK, KOTOPHI DA3DBACHHT NpPH-

Y
Puc. 8. Puc. 9.

THHY PasNHuMA BO BPEMeHH MajeHus, KOTOpoe Bbl BuAend. Bor
30J10TOH MMCTOK: s Gepy KyCOK 30/10Ta H 3TOT JWCTOK H JAai0
WM NajaTb B Bo3ayxe BMecte. Bol BuAHTE, 4TO KYCOK 30JI0Ta,
| UepBOHEL{ HJM APYras MOHeTa, Najaer ropasfo cKopee, deM
JUCTOK 30/i0Ta. OTuero 3710 npoucxoaur? O6a own, KaK dep-
BOHell, TAK M JKCTOK, COCTOSIT H3 OAHOrO W TOTO Xe 30J0-
Ta, — noYeMy Gl MM He NafaTh HA 3eMJI0 C OAHHAKOBOH CKO-
pocThio? ! )

Oux nasanu Gbl OAMRAKOBO CKOPO, e€can Obl He BO3AYX,
OKpyXAIOWMii Hall 3eMHOR INap ¥ CHJLHO MCIIAOUIMA  MX
NBUIKEHHIO: BO31YX OKa3blBAeT OUEHb CH/LHOE COUDOTHBJCHHE,

: Ycuopeﬂmyna,n,exmn TRKESWX TeJd 8 BO3AYXe 3aUHCHT OT JHeh-
CTBYHIICA Ha 3TH Tena pPe3yAbLTHpYOUeN CHABL Ecmt Teaa
HMEIOT OJHHAKOBHIA BeC (OXHHAKOBble MACCH), HO PAa3au'fHbie HOBEPX-
HocTH, TO ObICTpee MajaeT Teao C MCHLIUEA NOBEPXHOCTBK, TaK KaK
CONPOTHBJAEHUE BO3AYUIHOH CPJbl YMEHbIIACTCR BMOCTE < yMeHble-
HHeM TOREPXHOCTW. ECHN Telz paznoro seca (padHuix MACC), HO OIM-
HAKOBOIl MOBEPXHOCTH, TO GLICTPee NagaeT GoJee THMENOE TeNO, TaK
Kak B 3TOM CAydae OAMHAKOBas CHJa CONPOTHB/ACHHA BO3AyXa SbLiYH-
TaeTc M3 GoAblIero Becd. .

4
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KOrja uepes HEro NPOXOAHT COJILWION PACIIIOWIEHABIA KYCOK
sonora. Ho s xouy noxasatb BaM, 4YTO, KOra CONpOTHBJEHUE
BO3AyXa YCTPaHEHO, JHCIOK 30X0TAa MajaeT T3K xKe OBICTPO,
KdK H YepBOHeW: # MOMEINale ero BHYTps OYTHLAHM, TaK 9TO
JUCTOK, BO3AYX, 3aKJIOuUeHHLIH B OyTolany M cama OyThuib
GyAYT HaXOZHTHCA B OJHHX M TE€X XKe YCJAOBHAX MPH MajleHud,
U JIICTOK YIajeT C TAKOH K€ CKOPOCTBIO, KaK U BCIKOE Apyroe
Teqo. Ecnu # Dpukpenyiio BepeBKy K OyTobiid, cojepxkalllen
30JI0TOH JIHCTOK, M HayHY KayaTb ee Hanojobue MasTHHKA, TO
MOry 3aCTaBRTb €e KosieGaThest TaK CHIbHO, KaK 3TO MHE YroA-
Ji0, — 30JI0TOH JBCTOK He OyAeT Bbl-
BCICH M3 CBOEro NOJACXKeHusl, a Oyaer
Kon20aThCHd TAK 3Ke NOPABHABHO, KakK
H KycoK »xenesa. 51 Mory pawxe Bep-
TeTb BepeBKY ¢ Zepiarieiicd Ha Helf
6yTHLILIO BOKPYT MO€H TONOBH! € Ka-
KO# YrofHO CHJOH, & JUCTOK BCE-TAKH
He BBIKAET M3 CBOEr0 INOJOMXKEHHS
BeyTpd OyTthiin. $I  mory nompoo-
BaTb CJejaTh [ApYyroro poja OREHIT:
NOCPeICTBOM BepeBKM H GJOKa f noa-
HHAMY JHCTOK BMecTe ¢ OYTHUIBIO, B
. KOTOPOH OH HaxoAHTCA, K NOTOAKY H
. IaM BAPYT ynacTb OYTHAHM TaK, YTOOHI
Puc. 10, OHA .B KOBLUE MN4AEHHA TONBKO Ha
HECKOJBKO KIOHMOB OTCTOANA OT CTO-
Jla, Ha KOTOPOM f NMOAJIOKY YTO-HHGYAb ANA Toro, 4rolu no#-
MaTh €e, Ha CAyuail, ec/ii 2 HEJOBKO CAefalo ONBIT: Bhl YBHAH-
T€, YTO 30JI0TOH JNMCTOK HHCKOJBKO He OyXeT NOTPEeBOXKEH BHY-
Tpu GYTHLIH BO BpeMs ee nafeuns. Mbl BUIHM, TakuM o§pa3zoM,
YTO 30J0TOH JINCTOK M CTeKJRHAasA GyTblNb MafaloT C CoBep-
IIERHO OXMHAKOBOH CKOPOCTBIO B TOM CJAy4ae, €CJH Mbl yCTpa-

HAEeM CONpPOTHBJIEHHE BO3AyXxal,
Bor apyroii onwt. § nopecun Kycok 30J0TOI0 JHICTKAa B
' BEpPXHeH 1acTH MJHHHOIO CTEKJASHHOTO COCYl1a H NMOCPeACTBOM
H3BECTHOTO NPHUCHOCOBJEHHUT HaBepxy ero Mory .0C8060)1HTI:
JHCTOK M JaTh eMy najate. [lpexpe uexXejn crenars 310,
MBI YN4JAHM BO3AYX M3 COCYAQ, BBIKQUUBAS €r0 NOCPeCTBOM

! {ToxHoro yCTPaHeHusi CONPOTHBACHUA BO3NYXa B JNAHHOM Cay-
yae HeT, HO A’ TRgeZOA GyTELM STHM CONPOTUBACHHEM MOXHO Npe-
uebpeyp, - o o .
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BosAynnoro Hacoca. [loxa 5TO Aenaercst, NMO3BOJLTE MOKa3arh
" BaM JApYyroi onwIT TOro e poaa. Bo3bMuUTe MeRHbIH fATAK HAW
cepefpanLlil pyGab. B OyMamublii  KPY/KOK HEMHOTO Meuslle
9TOl MolleTel B JafiTe WM YnacTh GAMH BO3JC HPYroTo AJf
TOr'0, 4TUGBl BHAETh, NPOMCXOIUT JH HX NaJCHHE B OJHHAKO-
BOE BpeMst WJIH HeT: st PONAI0 KPYXOK H MOlIeTy, A Bbl BAJK-
Te, YTO OHM NAJAIOT HE OAMHAKOBO CKOPO, MEJHHIH NATaK ma-
NaeT cKkopee Kpyxka. [ToMecTHTe Tenmeph 3TOT OyMaxKHBH Kpy-
-JKOK TUIalIMsl K2 MOEeTe, TaK YTO CONpPOTHBJEHHE BO3AYXa e
6yzeT nNefiCTROBATH HA HEro, M NMOCJAE TOMO OTHNYCTHTE HX: BUI
BHAWTE, UTG TENEph OHW DAJaloT B OZHO K TO Xe Bpemal.
1 Aymalo, uTO ecaH BMecTo OyMarn IMOMECTHTL HA MOleTy 30-
Q0T H JMCTOK, TO NPOHM30HAET TO Ke CaMoe: Ouelh TPYALC
'H27XKHM1b €ro TaK NJIOTHO, YTOObI BO3AYX. HE MOT BOHTH NGA
Hero, MeX1y HMM H MOHeTOH, U NPHUNOJAHATL €ro BO BPeMs na-
nenvs. TloToMy- i COMHEBAIOCH B YCNexe, TaK Xak 30/0TOH
AACTOK MopuiuaacT. OQAHaKo Bce-TakdH polyio CAENATb OMBIT.
Bot, oun coegunenss. Sl oTnyckalo MOHCTY € HAaJOXEILIM Ha
(HCC JUCTKOM, H Bbl CPasy 3aMeyaere, 4TO OHH JOCTATAIOT CT3-
Ja OJHOBPEMeHHO.

Tenepo Mbl BLIKAYAMH BO3AYX H3 COCYA@, “H BHl MOXETE
yOeAUThCA B TOM, YTO 30JOTOA JUCTOK ymnajeT B NYCTOTE Tai
Ke CKOpo, KaK MOHeTa B BO3ayxe. §l oTmyckaio AMCTOK, —
CMOTRPHTE, XdK CKCPO OH NajaeT: HMCHUIO TaK CKOPO, KaK H
J0JKHO TamaTh 30J0TO %

K coxanennio, MpUOJMKAeTCH BpeMs, KOrja HaM IPHXO-
ANTCH paccTathes. [Io Mepe TOro Kak Mel NOHIeM Bnepem, s
Oyiy nucaTh Ha MOCKe, CTOSjled UO3ajH MCHA, HEKOTOpbIC
ClCBA AJs TOFO, UTOGH BANOMUHATL BaM TO, 4YTO Mbl YXkKe

paccMOTpesn. B 3aronoske i NOMELLdld ¢jogo: «cuaa». Ilea

9THM CJIOBOM i Oyay npuGaBJATb HA3BAHHA Da3JHUHBIX CHJ
B [OPSAKE, B KAKOM MBI paccMOTpuM uX. M x0T s, MOXKeT ObiTs,
‘HeJOCTATOUNO RCHO MOKa3aJ BaxHeHliue ABJICHHA, CBA3ANHbIE
C CHJOH TArOTEHHst, B OCOGEHHOCTH 3aKOW,  YNPaBIsIOWUi

IIPOH3EOAHMBIM €10 TIPUTKEHHEM, ARJIA yero, 4 AyMalo, MHe-

npugercss ynoTpeGuTh HEMHOro BpeMenr npd OyayuwieM CBH-
AQIKH HAUIEM, TeM He MeHee § HalHUIy 3TO CJIOBO Ha AOCKe.

1 Xots na MOHeTY AeAcTBYeT COMDOTHBJACHWE BO3AyXa, HC 3TO CO-
NPOTHBICHIIE HEeBLAMKO CpPaBHHTEALHG ¢ BCCOV MOHCTQ, TAK HTO MO~
HeTa ¥ nexanwi Ha Hefl GyMamHp KDYMXOK Kax Obl mafaor 8 ny-
CTOTC. , :

2 T, e. OAMIAKOSLIM 006pa3oy ¢ Jio0pIM TEACM, NARAI0WHM B ITy-
CTOTE, .
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$1 Hameioch, 9TO BHl Teflepb Gynere NOMHMTH, 4TO MHl A0 He-
KOTOpOﬁ CTeilleHH O3HAKOMHJHCE € CHa0H TACOTSHHSA, — C CH-
JICH, 3acraa.rmm1ueﬁ BCE TCJ4a, YHAAJICHHbIE Ila 3aMeTHbIe pac-

CTOSIHUA, NMPHUTATHBATH APYT APYra M CTPeMsAUICCS COeAHHHThL
HX BMecTe.

Hexuun 11
Aarorerne. Cuna cuenyieHus

B uocnegnuit pa3 A roBOpHJ, 4TO BCE TeNa NPUTATHRAIT
APYr APYra: CMJy, MPOH3BOAALNYI 3TO AEeHCTBUE, Mbl Ha3biBa-
nM TATOTEeHHeM $ yXe FOBOPUI, YTO KOTJa Mui NPUGIH-
XKaem Apyr K APyry ABa Tena, xors Obl, HanpuMep, ABa KO-
CTANBIX 1APa PaBHOH BEJUYHKbLI, NOABEIUSHHBIE HA LINYPKAX,—-
TO OHM B3AHMH(O INPHUTHATUBAIOTCHA, H Mbl MOXEM CHMTaTh BCIV
CHJIy NPHUTSKEHHA COCPENOTOYEHHOH B HMX LENTPaX THKECTH.
Ecau f° 3aMeH0 Majufl wap GOJbLIHM, TO TPHUTSKEHHEe OyIeT
[efiCTBOBaTb TOPa3f0 CHALHEE; ecad Obi f YBEJMYMBAA 3TOT
wap X0 Tex Nop, NOKa OH, HAKOHel, CPaBHAJCA OBl BeJHuBHON
¢ Hawel 3eMuefl, ©nd Ke MoOrT Obl B3ATb camoe 3eMJIO B Ka-
yecrtse GOABIIOrO LIapa, — NPHTSIKeHRe cTano 6bl TOrAa Tak
CH/IbHO, YTO OHO 3acTaeuno Obl WIAPHI YCTPEMHTBCH APYT K
Apyry. Bel cuanTe MpAMO HAa CBOMX MecTax, fi TOXe CTOO Ha
CBOEM MeCcTe, NOTOMY YTO MBI Haj/exaiiuM o6pasoM ypaBHO-
BECHJIH HAIIM UEHTPHl TAXKECTH OTHOCHTeNbuo 3eMau !. Her Hae
LOGHOCTH HANOMMHMATH BaM, YTO NO JPYryio CTOPOHY 3eMas
JIOAK CTOAT M ABUIAIOTCA TaKuM OOPa3OM, YTO MX HOTM TpH-
XOJATCH MPOTHE HAWHX HOI, T. €. YTO OHH HAaXOAATcs B 0o0paT-
HOM TIOJIOXKEHHWH CPaBHHTEJbHO C HAMH, H YTO 3TO INPOKCXOAHT
BCREOCTBYE MX TATOTEHMA K LEHTPY 3eMJu.

51 me MOTY 3aKOHYHTh BOMpOca O TACOTeHHHM, He CKasap
HECKOJIbKHX CJOB O TPABHILHOCTH H 3aKOBaX €ro AedcTBUS.
Hauny ¢ oTHOweHHst MeXAy AeficCTBHeM 3TOd CHabl M paccrod-
HMeM TeJ, npuTArHBaiolux Apyr apyra. Ecom s Gepy ommn”

T YroHul Halle TEAe, NOMEUEHHOE: HA 3eMHOA MODEPXHOCTH, HA-
XOMHAOCS B DPALHOBECHH, HCOOXOAMMO, WTOOM (M1 TAKLCTH, NPOXO-
Asiinan. 4yepe3d  UCHTD TAXNECTH, YDPaRHOBCUIHBAJIALH CONMPOTHBACHHEMN
OTIOPH, 2 9TO BO3MOKHO 8 TOM CJAyuae, KOT/Ja BePTHKAalh n3 UEHTPA
TSHECTH NPOXOAMT BHYTPH TUIOMAZH 01Nopsl. B foace CIONKHBX CAy-
yanX HeCKOABKMX ONOp WMCIOT MeCTO CION(Nble COOTHOLIeHHd, Ppac-
CMAaTpHBAGMEE CHEQMATbHON HAYHOR — MEXAHHHECKON CTATHKORA.
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W3 9THX IWEPOB W CTABJIO €r0 Ha PACCTORMHM ‘OJHOrO AtofMa
OT JPYTOro, TO ORH NPUTATHBAIOTCA ¢ M3BecTHOl cuaod. Ecam
A JepXy Iap Ha GoJblieM PACCTOAHHM OT JPYForo, TO OHH
NPUTATHBAIOTCS C MEHBUIEH CHJION, a eciu a1 eute Gosee ynamo
HX OJHH OT APYrOro, TO NMPUTHAKEHHE MEXAY HUMHM CTaHeT ele

- cnabee. DTO upesBbIyakHO BaXHO. 3HAs 3TOT -3aKOH, y4eHbe

" OTKpbLIY 3aM€NaTeJbHbLIC SIBJICHU .

Bbl 3naerte, uTo ecTh NJaHeTa Y paH, TaK Xe, KaK R Halia
3emas, Bpauiaronlascs okono ConHua, HO yAanewHast OT HEIO
‘na 1 800 MEAMMOBOB MHJb!; eCcTb Apyrasd naaHeIa, oTcTOANLAA
"sa 3000 munauoHOB MuJb. CHNa NPUTSKEHHs, WJIH TATOTERUR,
MEXAY HHMH BCe-TAKH AEHACTBYET, M YUYeRble  OTKPHIA 3Ty
nocaedniol0 nnanery, HenTyd, OGnarofaps ZefcTBuio ee IpH-
TAXKEHUS M HECMOTPS Ha TPOMAfIHOCTb PAcCTOsIHRA 0T YpaHa®.
Sl xouy, uroGet Bbi ACHO NOHAJNH, B YeM COCTOHMT 3aKOH TArO-
TeHHs. Y4eHble FOBOPAT OOLIKHOBEHHO W TOBODPAT TMPABUJILHO,

. UTO JBA Tea NPHTArHBAIOT JAPYr ApYyra «B oOpaTHOM OTHOLIE-
HHM KBAADATOB pPACCTOAHHA MeXAy HHME». Hoxysaercs npo-
cToit Habop €/OB, MOXa BH He YACHWJM cefle CMuICIa BX, HO A
RAaAelCs, UTO BH CKOPO HOfMEeTe, B 4YeM COCTOHMT 3TOT "3aKOH
B YTO 3HAYHT BhipaKeHHe «B OOPaTHOM OTHOUIEHMH KBAAPATOB
paccrosuuils. .

lMpuseneM npuMep. ¥ MeHs 3meck Jamna A {puc. 11),
BECEMA CHALHO OcBemnatolnas s3xkpar BCD. CeeT 3T0OT JeHCTBYeT
aaa pabmogatens NOROGHO COJHEYHOMY CBeTy, TaK 4To 1o-
‘CPeICTBOM €ro si MOFY HOJYYHTb TeHb OT 3TOTO MaJEeHbKOro
juuTka BF, CAENaHHOrO H3 Kycka MrpajbHoil Kapte. Kak Bl
3HaeTe, ULHTOK, NOMELIEHKbI HenocpeACTBEHUO nepel 6oab-
KM OCBEIEHHbIM SKPAHOM, RA€T HaM TeHb, MO BEJHUMHE CO-
BepllentHo pasHylo emy camoMmy. Teriepb f BO3LMY KapTy E,
papnyio BF, H 1OCTaBJIO ee Ha NOJOBHHE PaCCTOABHMA MEM Iy
JAMIOH H OCBRILleRHBIM SKPAHOM: ofpaTiTe BHHMAHHE HA BeJH-
yuny Tenu BD:ToHa BuetBepo Goabiue NepBOHAYANbROH TeHH.
BOT 31eCh-TO Mbl H NPHXOAMM K NOHATHIO 00 «olpaTHOM OT-
HOLGHNM KBaApaToB paccrosiHui», Paccrosiue AE, nonoxuM,
paBRO e AR W M1l e, TOrRa paccTosHue AB paBuaercd ABY M,
HO ecnM BeJMugHa WHMTKA E paBrseTcd eAMHHLE, 10 BEAHYMHA

t Apraufickan Muag puBra npubmisuteapto 1.6 K

t HenTyn OB OTKPHIT TEOPETHUECKH acTPONOMaMH Jlepepphe #
Anasmcom B 1845 r., WCXOAHBIIKMH B CBOHX BHHYHC/ACHHIX H3 HIYUCHHUA
HEpaBUALHOTO  (BOIMYUIEHHOCO) RBHKCHHA Ypaua. DBeprunckai actpo-
oM [annme 3sanancs naﬁmoncnnmv COrJaCHO yxaaauunu JIeBcppbe B
B 1846 r. omkpnia Ha mefe NpelyKa3IHYIO Jiepeppbe NAAHeTY.
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Ten BD paBHSeTCH 9ETHIPEM BMECTO JBYX, HTO COCTABACT
KBajpaT paccToanun ee or jamnal A Ecau s nome-
Iy DIHTOK HAa OAHOIN TPeTH ePacCTOSIHMA OT JaMmbl, TO TEHL
OT Hero Ha OCBELIEHIIOM 3Kpane OyjeT B AeBATb pa3 Gosibme
ero camoro. Ecau £ AepXKy WIKTOK 3aeck B BF, To Ha HEro
rajaer HM3BelTHOE KOJWYECTBO CBeTa, a ecau A JepxXy erd
Gasxe K JaMmne, B ToukKe E, TO OH OCBelXaeTcd CHJIBHEE. Bul
cpa3dy BHAMTE Ha CKOJBKO: MMEHLO HAa TO KOJHMUECTBO CBETE,
KOTOPOE OCTAHOBJAEHO IIWTKOM H, HE AOXOJHT AO OCBELIEHHO-

]

b
T (s
Akt u‘h',u!,:

Puc. 11

ro JHCKa, OTUEro Ha HeM ofpa3yeTcs Tedb BD. Csepx TOrO,
BHl BHIMTE,  YTO €CJH H NOMEWy IIATOK SAeCh, B G oKoso
TeHH, TO OH MOJKET TMOJYUHTh TOJbKO UeTBEepTylo Hacih
OCTAHGBJIGHHOrO cBeTd. BOT 3TO-TO" M MOHKMAIOT NOA CJOBAMH

«0 6 paTHO NPONOPUMOHATBHO KBAjpaTaM paccrosiguiiy. Wu-

ToK ‘E ocBemies Gosee BCEro, NOTOMY UTO OH OJmXe BCeX K
JaMie, H B 5TOM BeCh CEKpeT CTPAHHOro ATS HAC BblparKeHHH
«06paTHO MPONOPUROHANBHO KBaJApaTaM pq:c'rommﬁ». Ecay,
BO3BPATHBUIMCH NOMOH, BAM TPYAHO 6yAeT BCTIOMHHTL CYLHOCTh
TOFO, YTO # PaccKasall, BO3bMHTE CBedy N MOCTaBLTE €6 Tak,
yTo6bl TeHb OT KaKOro-HAGYAn WpPEAMETa, HaUpuMep BalIeTO
npoduig, NMajana Ha CTERY. 3areM, npuGnUKanCh U YAANAACH
OT CTEHE!, Bl YBHAHTE, YTO BeJUYHHA pauicik Tenu Oyner co-
OTBETCTBOBATh K BAaApaTaM DacCTOAHHH, Ha KOTOphIE Bbi
yranserech oF Hee. EcsM Bl TOCMOTpHIC, CKOJbKO CBEeT4 Tna-
maer Ba Bac OT CBEUH, KOTJa Bhl HAXOAWTCCH HA OXNHOM pac-
CTOSHMH, M- CKOJLKO, KOTJA Bbl HA APYroM pacCTOSIHHH, TO yBH-
JTe, YTO KOJHYECTBO MNajaiollero ka Bac CBETd ofparso npo-
1OPLHOHAJIbHO KBAaJpaTaM pacCTOAHHA OT CBEuH.
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To xe camoe NPOUCXOHAHT H C NPUTRXKEHHEM MeXAY ABYMA
wapaMy, HAXOAMHMUCH ¥ MEHA B pykax. Oud NPUTATHBAIOT
APYT Rpyra B 06paTHOM OTHOWIEHMM KBAXPafTOB paccTOsHHI
MeXIy HuMH. Mue xorenocs Obl, 4Tolbl Bel [10CTApa.JHCh 3a-
- [IOMHHTb 3TH CNOBa, u60 Torja Bel OyneTe B COCTOSIHHH
YACHUTh cefe BLIYUCAEHU ACTPOHOMOB OTHOCHTEIBRO IJIaHET
B ADYTHX TeJl M CKas3aTh; NOYEMY OHM ABUTAOTCH TAK OBETPO
pokpyr CoNHLa, He Majas HA Hero, a TakXKe CMOXKCETE MNOHATh
MHOTHE [IPYrHe HHTEpEeCHble HCC/IeJ0Bauus 3TOro poaa.

QcTaBHM Teneps TeMbi, KOTOpHe $1 OOO3HAUWJ CJOBAMH:
«cuna», «tAroTcEAey, W noiiteM Aangwe. Bee Tema npurary-
BaIOT APYr APYra Ha 3aMeTHbix paccrosuuax. Ilpomnmifi pas s
BAM MOKA3a/] 3JCKTPUYECKOe NPHUTAXEHHe, XOTA He Ha3Baj ero
sTHM uMeHeM. OHO TakxKe A@HCTBYET Ha H3BECTHOM paccTod-
pud. Yro6m HMTTH Bheped TOCTENEHHO, S BO3bMY HECKOJBLKO
MaJIeHLKHX KYCOUKOB »efie3a (Kesie3HblX ONHMIOK) H YPOHIO HX
Ha cToj. $1 TOBOpHA BaM, 4YTO BO BCeX cayuasX, KOrAa Tena
najaioT, NPUTsDKEHHe AeficTBYET HA MX OT/Ae/bHble MacTHUbL !
Bbl mMoxefe NO3ITOMY paccMaTPHBATH 3TH KYCOUKH 2Kedesa KdK
npooGpaskl OTAGJBHLIX YACTHL, YBEJMUYEHHbIX TAKHM 006pasoM,
urofbl TJa3 MOr HX BHJETh: 3TH KYCOYKH HE CBfA32HH ApPYr
¢ ApYroM, ECE€ OHE TACOTEIOT, Bce MNajaloT Ha 3emawo, H60
CHJIA. TArOTEHWS HHMKOrJa He HcyezaeT. DBor y mews szecn
LCHTP CHABI, KOTOPOH # MOKYAa He Ha30By BaM: KOraa Ky-
COUKH Keleaa NOJIOMEHbl Ha Hero, MOCMOTPHTE, KaK OHK Npu-
TACUBAIOTCH Mexay coboii. '

¥ Mens o6pa3sosaiach apka M3 KeJeaHnX omuaok (pue. 12),
NPaBRJABLHO MNOCTPOElHAs: NOJOGHO KeJC3HOMY MQSTY, IOTOMY
YTO s NOMECTHJI ONHNKH B 06AaCTe AeficTBAA CHIBl, 32CTaBJ- -
oitted MX npuTsTHBAaTH JAPYT Apyra‘Z.

$1 Mor Gbl 3acTaBMTb MHILIs npofierxars MOA 3TOH apkof, a

1 a3 p3raafd, YTO THCOTEHHE JefiCTBYET MCKAY OTACALHWMH yYa-
CTHUAMH, uAH atoMmaMmd, wncxomun Laaunesi npa  oGOCEOBANME  3aK0Na
CAWHAKOBOCTH [MAAEHHA BCEX Teéa B IIYCTOTE. JTOT e -B3raAaa JAeXHT
B QCiOne TCODHH BCEMEpPHOTrO TATOTEBHA HblOTOl(a.,

t 310 cpaBueHde, nposoauMoe Papafeem, monobme pPAAY o
APYTUX CPaBHeHHi, HE CNeJyeT NOHHMATb CAHIBKOM OYyKBAIBHO. Co-
BpeMennas KBAHTOBAA MEXaBWKA ACKa3ana, HTO NPH IepeXOie OT Tex
OOBLIKHOBEHHEX PA3MEPOB K TelaM AaTOMHBIX DPAIMEPO® MEHSETesd @ Xa-
paKTep AeHCTAYIOMHX 3akoHOMepHocrei. [logToMy UACTHHH MeEAe3A,
COCTABJAAIOIMKE MOCT /WM T'803Ab, T. €. MOJACKY/DLl, 8TOME, BALKTPOHH,
POTOHK ¥ T. A, AEHCTBYIOT MPYT Ba [pYra HHAYE, YeM KeJesHble
onaaxd, Hraopuposamiie sTOR creUnQHKH AeACTBYOUME CHJ Xapax-
TEPHC AAA MEXAHMCTHUCCKONO MHPOBO3I3PEHUS. o ’
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MEXKY TeM, ecJH R 3aX0uy CACJAThb -TO e CaMod ¢ STHMH
ONHJAKAMH MPOCTO Ha cToJe Oes ToMOWM annaparta, TO Bbl YBH-
AUTE, UTO OHH BOBCE He MNPUTATHBAaXOT APyl JApvia. B natem
OIbITE YECTHILbI OHWJIOK YIAepXRBAKOTCA BMECTEe .u.eiicmne.\i
MaruuTa, [10f06HO TOMY KaK yacTHUb XeNe3a CBSI3alEl BMECTe
M o6pasy:OT MOCT, TOYHO TaK e CBA3aHH Mexny coGoii B
OJHO UeNn0e¢ pa3jHYHbIe HaCTHUbI XeJsaeaa, COcTasJslOLlHE 5TOT
rBO31b. Bor nosoca xenesa. l'loqemy OHa He pacnajaeTcd Ha
‘yacTh? TONBKO NOTOMY, YTO DA3/HuHble MACTH 3TOrO XKeaesa
YCTPOEHbl TaKMM O0Pa3oM, YTO Y/epKMBalOTC OAHA BO3Jie
. APYro# BCNEACTBHE B3AHMHOTO MPATH-
S ' Kems vacTHL. B cymwoctH nosoca
3Ta CACPXKUBAETCA TPOCTO NPHTANE-
HUEM OAHOH YaCTHUB K ADYTroil.

T e Ipouspeaem onuiT. S Oepy KycOK

i Bl KPEMHSI, YOapsio ero MONOTOM B pas-

Vg i Gubalo Ha gBa Kycxa. Uro s caenan?

N, S Sl TOMBKO OTAAMHA YACTHLB, COCTAB-

- O B JAMOLIME 5TH [BAa KYCKa, HA CTOJBKO,
L UTO MPHTSIKEHHE MEXAY HHMM CTajo

. CAMIIKOM Caa6elM  AJS TOrO, YTO0H

Puc. 12, y/epXXHBaTh HX BMecTe. BOT e H-
CTBEHHAsl TPHYHHA TOIO, UTO Y MEHHd

Teneph 1Ba KycKa KpeMHs BMecTo ofHoro. Tenepp s cRenaio
ellle OZHH ONLIT, KOTODHI MOKaXKeT, UTO NPHTAXKEHHEe MeXI1Y
qacTHIAMH BCe-TAaKK cymecrsyer. Has storo a Oepy Kycok
cTeKna (Befb TO, UTO CAPABEAJHBO OTHOCHTENLHO KPEMHA MAH
10JI0Chl Ke/e3a, CNpPaBeAJIHBO TaKXKe OTHOCHTENbHO CTEKAa H
BCAKOI'O APYTOr0 TBEPHOTO TéAa: BCe OHH YACDPIKUBAOTCH B
OfHOH Macce 6Jarofapsi NPUTAXKEHHIO MEXAY MX YacCTHHAMH)
H HOKaxKy TPUTAKEHHE MeX]Yy OTHAENbHbIMH €ro YacTHUAMH.
Kycok crekna s1 ofpaTHy B OYeHb TOHKUH NOPOUIOK, H3 HEro
CTPOIO TBEPAYK CTEHKY, CAABJIMBAs €re MeXAy ABYMS NJOCKH-
MY HOBEPXHOCTAMH. OTY CTEHKY BO3MOXKHO NOCTPOHTH TOJBKO
Gaarofaps NIPATAKEHMIO MEXAY YaCTHILAMH, KOTOpLIC, OA06HO
LEMEHTY, CBA3bIBalOT uX ‘BMecTe. Mltak, B 3TOM Cayvae He,
OpPHULAOCH YNOTPeGHMTh HHUKAKMX OCOGBIX yCuJmil, uTOOBI CBSi-
3aTh YacTHUbL. TakuM 06pasos, BH BHIHTE HECKO.IbKO YHIMHA
MEJIKO HCTOJMCHIOFO CTEKJa, CTORLIHX B BHA¢ OTBECHOH CTEH-
ku. He mnpasga Jm, 3T0 TNPUTSKEHHE BeCbMa 3aMeqareh-
no! Eule nipuwep: MEKAY YaCTHUAMH TOJOCH JKene3a TOMUH- -
Holi B ofuH KBaJAPaTHBIH MIOHM CYUCCTBYET TAKast CHJA NPHTR-
eHHH, YTO B Pe3yJbTaTeé NOJIOCA MOMEeT BLIJEPK4Th BeC
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okono 20 TOHH Tpy3a, Mpexie Hexean ReGoaBItON PR yacTHIL,
PACcIIONOXKEHHLIX HA NPOCTPAHCTBE OAHOrO MOMEPEyloro ceye-
HH{ e¢, OyneT OTOpBaH OAMH OT Apyrorol,

Hmenno BCARNCTBHE HNPHTAMEBUA MEMAY HX 9acTHIAMM
Aepxarcs BHCAYHE MOCTH ¥ Iend. 5 chenad onwlT AJAA TOTO,
yTOGbl MOXAa3aTh BAM, HACKOJIBKO CHJABKO 3TO nNpuTixedue. 5l
CTABJI0 HOry B MeTJIO, CAEJaHHYIO H3 MPOBOJIOKH, KOHel Ko-
. TOpo#l yKperijen B fepeKnaiuHe NOTOJKA, H HECKOJBKO CEKYH
‘Ka4ailoch Ha HeH, DprHYeM NPOBOJIOKA MOAAEPMKHBAET BCK TH-
XecTb Moero Ttesa. Bel BuAute, yTO, 1MOKa A Kauawoch, BeC
MOEro Teaa MOAACPHKHBAETCH ITHMH MAJIbIMH 4acTHUAMH RPO-
BOJIOKH, TOYHO TdK e, KaK B TeaTpajbHbiX NpelcTaBJCHHAX
HPOBOJIOKA NOAAEPKHBACT MHOTAA TAHNOBLIMUY HJAM TaHUOB-
I HKA. ' C ’

BoabmaTe raMHsHWO TpYGKY, HanmOJAHHTE €€ CBHHLOM, pac-
NJaBbTe€ €ro, 3aTeM BblLIEHTE €ro Ha KaMeEb, M Bbl NOJAyyuTe
KyCOK CBHHUA C YHCTOH IIOBCPXHOCTBIO, 3TO Jyullle, HEXENH
CKOGJIMTE €ro, TaK KaK CKOOJeHHe H3MeHser' COCTOsHHe Io-
BEPXHOCTH CBHHIA. ¥ MeHf 3]eChb HMEETCA HECKONBKO KYyCKOB
CBHHILA, KOTOPbIE i PACHJABHJ CerOAHA YTPOM AJs TOrQ, 4TO-
Ol NOBepXHOCTh HX Omya wHcTa, Teneph 3T KYCKH CBUHLA CO-
CTaBAAIOT KAXALIA OAHO LEN0e BCAEACTBRE NPHTAKEHHST WMexK-
Ay ux yactauamd. Ecqu Teneps s mpunomy APVC K APYry nsa
OTAE/NbHBIX KYCKA H CHJBHO CA&BJIO, TaK YTOOLI JaCTHUN HX,
¢GJH3KBLIKCE, NONAAH B OB.1aCTh GPUTHIKEHHA, TO Bbl YBHAHTE,
KaK OBICTPO 3TH KYCKH COEAMASIOTCA B OAWH. Buanrte, mue
CTOHT TOJBKO XODOWIEHBKO CHABHTh UX M B TO XK€ BPEeMs
HEMHOro NMOBEPTeTh BEPXHHA KYCOK, H OHH cogauueHbl. Tenepn
S yXe He MOry OTHeJHTb OAMH KYyCOK OT JApYyroro, Kak 1
HH cru6ai0 M HH Kpyuy HX. KyckH cBMHHA COEIMHHIMCH
He mpumoeM, a §/aroAaps DNpPUTOKEHHIO MEXAY MX YacTH-
IXaMH. ’

BnpoyeM, 3TO He JyymIHE CmOCO6 COEGAMHEHUSA YACTHIl.
S nokaxy BaMm elle OAMH OHEHb JIETKO BOCTPOH3IBOIPMbI ONbLL.
BoTr HeMHOro KBACLOB, NPEKPacHO KPUCTAIH3OBAHHBIX " NPHPO-
Aofi (Beib BCE npeaMeTHl roOpasio KpacHBee B CBOel ecTecT-
BEHHO#, HEXEJH HCKYCCTBEHHOH (hopMe), a 37ech y MEHA He-
MHOrO TeX e KBacooOB, pAacTEPTBIX B MeJKHi HOPOUIOK.

1 ConpoTwBAeHHe HA pPA3DLIB PA3MMYHLIX METAAJNOB M COPTOB Me-
raana pasanuHo, Tak, oHo jpocruraer y uyryna 1800 xr, wa cM?t vy
auToft craan — 10000, auroro xeneza—4 500, adcTtoBon Me:m—Q'SOO,
axioMunnsa — 1 800, ¢Bnaua — 300, onora — 350. .
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B 5TOM MOpOIIXe § Paspyly TY CHJY, KOTOPYIO 0603HAYUJI CJIO-
BOM <CLEMJIEHWE», T. €. CHAY M[PUTTIKEHHS MEXAY yacTHUAMMH,
CACPKHBAIOILYIO MX BMecTe. Teleph s NOKaxy BaM, 4TO €ClH
5CBINATL MOPOUIOK B TOPAUYK BOAY, TO Ol PACTBOPHUTCS B Heil,
T. €. yacTeusl ero 6YRyT pasbeanteHbl BOLOH ropasao 60sb-
uie, yeM B CYXOM MOpOILKe; HO MPH OXJAXKIASHHW BOAB 3TH Ya-
CTHUBE 6YAYT HMETH BO3MOMHOCTb ONSTh CORAMHHTHLCH (OX/AXK-
AeHHe GJAronpUsTCTBYET MX COEJMHEHHIO) H 06pasoBaTh ORHY
Maccy . :

ST BBIILIO PACTBOP 3THX KBACHOB B AJIOCKYIO YalKy. 3aBTpa
MOXKIO GyJer BHAETb, HTO YACTHIBI, PACTBOPEHHbIE B BOJE,

. padbefUHEeHHble U,7CTalo-ObiTh, He NpeACTaBAsOmHE COGOIl
TBEP/IOTO TeJd, N0 OXJAXKACHHH BOAbI ONATL COEAHHATCH MeX-
2y coboit. K 3aBTpawnemMy y1py GoJbloe KOJMYECTBO KBACUOB
BHIJEJHTCH H3 BOAB B BHAE KPHCTAJIOB, T. €. ONATh NEPeiReT
B TBepAOe COCTOSIHHE, :

OnicanHbIfi ONLIT A@JMAETCA OGBLIUHO CJEAYIOWHM 06pasoM.
B CTek/JfANHYI0 YANIKY HaJHBAETCA CNEpBa HEMHOrO ropayero
pacTBOpa XKBACHOB, a KOTXa OHA OT 3TOO HArpeercd, NOJHBaeT-
¢A OCTaNMbHas yacTh pacrsopa. [Ipu ynorpeGreHHH CTEKJIAHHOW
nocy/bl PeXOMEN1yeTCsl HAarpeBaTh €€ MeAJNeHHO H NOCTeNeHHO.
IMoBT@pss 3TOT ONBIT, AeJjakiTe, KaK AeJalo §, T. €. BhJMBaiTe
XUAKOCTE OCTOPOXKHO H TOMHHTE, UTO Y€M OCTOpOXHee & -
MeAeHHee Byl OyAere AenaTh 3TOT ONBIT, TEM JyHlle nojydar-
ca kpucranbt. Ha caenymoiuit genb *Bu YBHAHTE, YTO YacTH-
Bl KBACIOB COGAMHMAHCH MexAy cofoif, a ecan nofasurs B
pacTBOP 1Ba KyCKAa KOKCA {KOKC JOMKeH ObiTb Npexie Becero
YHCTO BLIMLIT H BHICYIUEH), TO OHHM TNOXPOIOTCS NPEKPACHBIMH
KpUCTaZsaMy KBACUOB, BMYEM He OTJMYAIOIHXCA OT eCTeCTBeH-
ILIX MHKepajos.

Kar 3aMeuaTeNbHO DACUIMPSIOTCS HALIM NOHATHS, KOCAa Mbl
cneuM 34 YCJOBHAMH DPHTAKeHHsl cilenenus! CKOJIbBKO HO-
BLIX f18JEeHHH 31eCh PACK[plBaeTCH Mepell HaMH,

CMOTpuTe, KaK BEJHKA CHJa CLeNJIeHus: BCE Marepuansl,
HATIPUMEp JKene3o, KaMeHb ¥ ApyrHe Mmatepuansi 6osibiioro co-
NPOTHBJEHHS, KOTOPHE Mbl ynoTpelisieM [Js NOCTPOeK, Coiep-
WKar 3Ty cuny. Bce rpomMajsbie NOCTPOHKH HAUICFO BpEMEHH,

v .

1 Kpacnamy naswBaiotcs Anofiuwe coad  cepiofi KucioTH, ofpasye-
Mpie, C 01RO CTOpORH, anioMiHeEM, , XPOMOM, . HeseaoMm, Hueoraa
MATHHEM, 4 C JDYTOii — IIE/JOYHNMA  MeTajajame, Kamned # Ap. Jua
fIONyueHHA KPHCTANOB KBACUOB NeOGXOJAMMO B3RTE HACHUIGHRAME  pac-
TBOP "KBAaCUODOrO MOPOWIKA. :
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BCE 3/aHMs, RAPOBO3BI, MapoxoAn! W npouee oBsA3aHEl CBOMM
CVIIECTBOBARUGM 3ITOH e CcuJje CHEeMNEeHHS W TATOTeHUL.

Tegmeps 51 10Ka)ky BaM BELWECTBO, B COCTOSHHH KOTOPOTO
Bbl 3aAMCTHTE H3MCHEHHE B TOT MOMEHNT, KOrja OHO mPOu30{ifeT.
Cnepea 3TO BEILCCTBO JKEJNTOrO LBETa, #“a 3aTeM NpHHHMaeT
KpacHBbli Mannuosbll uBer. CMOTpUTE BHHUMATENbHO, KaK A
6vay ero nojiyuate. BoT nBe KHIKOCTH, 06e GecuseTHble, Kak
BOAA. JTH MRAKOCTH, RJAH PAacTBOPHI, HA3EIBAIOTCA XJOPHCTOR
PTYThIO H HOAHCTHIM KajueM. CMelaB HX BMecTe, [10JYYHM HA
_ AHE COCyJa OCajgoK XKEJATOTO 1BeTa — HOAHMCTYIO PTYTh, KOTO-
pas MOYTH HEeMeNJIeHHO IPHHHMAeT MaJMHOBO-KpAacHHl LBET.
BeliecTBO 3T0 OveHh KPACHBO, HO CMOTPHTE, KaK OHO GBICTPO
menseT (cRoit user. CrepBa OHO O6biTO KPAaCHOBATO-XKEJNTOUO
IEBeTa, a Tenepb MepelIo B/KpacHslit . §1 3apaHee NPUroTOBH:I
HEMHOrO 3TOTO0 KPACHOrO' BEILeCTBA, KOTOPOE Bbl BUAMTE 34eCh
B XKHRKOCTH, U DOKPBUT UM Oymary.

Bor neckoapko qmcToB Gymard, NPHFOTOBJIEHHBIX TaKHM 06-
pa3om 3. Bce oHM NOKPLITHI, TeM XKe BellleCTBOM, KOTOpOe HaXo-
AXTCA H Ha STOM JIHCTe, XOTS 60AblUAs yacTb ero >Xeara H Of
NUIIG B HEKOTOPBIX MecTaXx Kpacen. He cmeayer aymatp, uto
3TOT JHCT HEPABHOMEPHO TMOKPHIT HAWHM BeluccTBoM. Bce au-
CTElI MOKPLITH OXUBAKOBLIM KOJHM4YecTBOM ero. JKenrslt et
KOTOPGIf Bb! BHAMTE HA 3TOM JIUCTE, €CTh IBET TOTQ ¥Keé CaMO-
ro BellecTBa, KOTOpPOe NOKPLIBAET H OCTAJIbHBIE JIHCTB, HO
NPUTSKEeHHe CLEN/ICHHSt YACTUL[ B M3BECTHOH CTENeHd B HEM

! ®apagelt HMeeT B BHAY 3HaMeRMTHA napoxox «Great Easterms —.
«Beanrknit | BocTounnft*, mocTpoenem@ B 1853—1858 rr.  M3BECTHHM
Konctpykropoym DBploneneM. Bonouamemenne mapoxoaa — 27000 T, rpy-
onoaveMuocts — 1900 7, MOWHOCTL N2POBMX MawHR —8000 & ¢,
cxopoctb — 14,5 mopckoit muan, Flapoxoa 3toT Omda wenpensof) TeHHHM
No BONM pz3MepaM 20 konHua XIX B., 04HaKO Obl/1 N/AOXO HAIOAB3Q-
BaH H NpPOA2H Ha caoMm & 1889 r, .

z Ocanok mofmucTolt pTyTR. JNA MONyueHHs STOro oOCajka HeoG-
XONHMHE HEKDNTOPEIE NPEAOCTOPIKHOCTH. K pacTBOpy XJaopucTofdA pry-
TH MEAJCHHO NpHGASAAIOT PAcTBOP KWOAHGTONO Kaausa, Ofpasywiuics
BHAYame KPacHolif OCaNOK <CHOBA pACTEODAETCH MPH PASMEIIHRAHUH
WHAKOCTH; NPHGARASAA  ellle HEeVHDTO HOJHCTOTO  Kajud, Noaydaem
OGaexHoKpacunlii 00a0K, KOTOPHHA OT HasbHehmed NPHOABKE HOAM-
CTOre KAJAHA HAPEBPAMeTc B SPKOKPACHYIO MOAHCTYIO pryth. OT
npuOarKy CTHWKOM GOJbLLIOTO KOANYOCTEA HOAMCTOrC KaJaud KpacHHR
OCaNoK @lctedasT, u- noayuaerca GecupetHotf pacreop (K).

¥ Urobu ykpenmuTh HORMCTYIO pPTYTh Ha Oymare, €e HYXKNO npeA-
BAPDHUTLILHO cMelatTh ¢ 1efoabIMM KOAHUSCTROM c¢aaforo pacieopa
apabckol KaMeu; MOKPLITAA €10 Oymaray Homkea OwTh ewcymena 6ed
Ha;peaannﬂ Hopucraa pryTb AuMopdHa, T. €. KPUCTANW3YETCA B ABYX

Q)op\mx {(K).
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uameseno. §1 BO3BMY AHCT, MOKPHITHIH KPACHBIM BEIIECTBOM, H
Harpeio ero {HeTPyAlo 3aMETHTb, 4TO MPH 3T0M ofpasyeTcH
. HeMHOTO KOMOTH, 10 3TO He MMeeT AJs Hac, 3uauchusi). CMOT-
puTe,  CTIepBa OH TEMHEET, a 3aTeM MAJIO-NOMANY CTAHOBHTCA
KeATbIM. Teneph A CAGJAJ €ro MKEesTbM, M TaK¥M OH H OcTa-
nercs. Ho ccan s BO3bMy Kaxoe-HHOYAb TBepAOe TeJio H NO-
TPy MM XeiThie 4acTi Ha Oymare, TO, KaK BHANTE, OHH CHOBA
CTAHYT KpPacHbIMA. Bbl BHAEJH, UTO KpPAcHblii OBET He Guin
BHOBb HAMNOXEH, a BOCCTAHOBMJICH BC/AEACTBME H3MEHEHHS B
PacnoJIOCHHW YaCTRI BeluecTsa. Temeph s Harpesai 3Ty 6y-
Mary Haj cmuproBofi Jamnoi, H ona
ONATb JKEATEET, TOTOMY uTO NPHTHA-
WeHye CUeNnJIeRHs MeXAy YacTHilaMH
B NOKpLIBAfOILEM BeUlecTBE CHOBA H3-
menserca. Kak Bbl YIUBHTECH, €CJH A
.CKaXy, 9TO 3TOT KYCOK NPOCTOro
JPeBeCHOTO YIJis lpeAcTaBasier coGok
COBEPIIEHHO TO K€ CaMOe BeliecTso,
YTO W aaMa3, KOTOpuft HOCAT B YKpa-
LICHHAX: OHH PA3HATCA JHUlbL COeIUHE-
Puc. 13.  Puc. 14 - pueM wacTui. BoT 06pasumk OCOGEH-
HuM 00pa3oM OGYIr/eHHOH = COJOMBL
Ona 0YeHb MOXOXKa Ha KapanAamusiil rpadut. Dta ofyrieHHasd
COMIOMa, APEBECHbIH YroJb W aJMa3 — BCE COCTOAT H3 OJIHOTO
B TOrO e BellecTBa, HO HX CBOHCTBA COBEPINEHHO DPA3THIHBL
BCJEACTBYE Pa3IHYHOTO CLEMJIEHHsi 9acTHIl B HHX.

BoT KycOK 3epKaipHOro CTeKJa BeJUHMNOA OKOJNO HBYX
KBaZpaTHHIX KioiMoB. OH HyxeH OyleT B AaJbHekLlleM, yTOGLI
[PAacCMOTPeTh €ro BHYTPeHHee CTpoeHHe. A BOT 3[€Ch HEMHOTO
CTeKJia, OTJMYAIOUIEroCs OT NEPBOFO TOMBKO CRJON CUEMJIeHUdA
CBOHX Y4CTHI, MOTOMY 4TO edle B PACIJABJIEHHOM COCTORHMH
OHO GBLIO. OMYIleHO B XONOAHYIO Boay. Kycouku crexna, Ko-
TOpBIE S Tenepb NOKA3LIBAK, HASLIBAWTCHA PYNEPTOBCKHMH Kal-
AaMu ! uau 6aTaBCKWMH caeskamu (puc. 13).

Ec/H A BO3:MY OAMH W3 3THX MajleHbKHX KyCOUKOB CTeKna,
TOXOXHX HA C/IC3HHKM, W OTNOMJIO MAaJEHbKYI0 9acTbh KOHIUZ,
TO BCH CJE3HHKA MFHOBEHHO 6yJeT pa3opBaHa M pacAamercs

{ PyneproBCKHE KarmrH TNPHIOTOBJAAOTCR fiyTeM BbUlMBaHuA Kan-
NAMH PachA4BAGHHOTO 3€JIEHONO CTEKAA B XOJOMHYI0 BOLY. Osn He
OpLad HaoGpeTeHH TpHHAeM PynepToM, xak OCLKHOBEHHO HOJAramwT,
a ML NPHBE3EHN MM BTiepBbie B ANTMIG B 1668 r. Oun BO3OYK-
Aaay BeoOLIKnOBEHHee MoOGONWTCTBG K CUHTAMHCH KaKOA-TG  uTpO#
aprpoas (Kjy -
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~ apeGesru. Bet BUAnTE, TBEPAOE CTEKNO MFHOBEHHO OGDAaTHAOCH
B NIOPOLIOK, ¥ 4TO eille 6oJiee 3aMeHaTe/NbHO, OHO BLIGWJIO NPH
3TOM AbIPY B CTeKASHHOM COCYA€, B KOTOPOM OHO HaXOAH-
aock. Takofl e ONBIT MOXHO NPOMABECTH B CKJSHKe C BOJAOH,
W OYeHb BEpOSTHO, YTO CKJAHKA NpH 3TOM Oyjaer pasOHTa.
CK/ISHKA HANOJHAETCHA LIeCTHIO YROHMAMH BOALI, B Hee NOMe-
ulaeTcs PynepTOBCKAA Kamad TaK, 4TO KOHeW ee XBOCTa He-
MHOT'O BbIjt2eTCsl H3 CKJSHKH, 3aTeM sl OTJIAMBIBAIO S5TOT KOHel,
Kanis pasphBaeTcs, YA4p MNepefaeTcss 9Yepe3 BOAY CTeHKaM
CKASIHKA H pa3busaeT ee Bipedesry.

Bor apyro#i B TOrO e onsiTa. 34eCh y MeHA TOJCTO-
CTeHHBIi cocyn u3 cTexknaa (puc. 14), Koropoe He OHJO KaK
cnenyer npoxaneHol, Ecam A omywmly B Hero OCKONIOK CTeKJa
(ayqize ropHOro XpycTans— KBapsa, HMEIOUIErO TO NpeHMy-
HIeCTBO, 4TO OH TBep)Ke CTeKJa) KW CHENaild HM MaNeHbKYIO
ilapanKkHy BHYTPH COCYZa, BeCb COCYX pacrnajercst HA MeJIKHe
KycOouKH. POHSIO MaJleEbKHit OCKOJOK NOPHOTO XpycTansd B CTeK-
JAHHBIA COCYH, W AHO COCYAA CEHYAC Xe OT/AEeJHTCA H YHaier
Ha- cToJ. BHAHTE: TOPHHA XpycTaNb NPOCKOUYMJ, KaK CKBO3b
'CHTO 2. '

1 moXa3an 3TH ONKITHL AJA TOTO, YTOOH BH BHAEAH, 9T0 HE
TOJbKO YaCTHIH TeJ COJHHEHb] MeXRY cofoft mpocro CHJION
cuenenus, HO YTO COeMHeHHe 3TO BeCbMa 3aMeyaTespHO. Te-
nephb A BO2bMY HECKONbKO NPEAMETOB, B KOTOPHIX AEHCTBYeT
CHIZ2 CLeNneHWs, W paccMorpw mnx. Hauny ¢ Kycka cTekJa,
KOTOpPLIA i MOTY Da30MTh MOJOTKOM Ha YacTH.

Bul BHAeNH, KaK f OTKOJNOA KYCOK OT KBapla, H MoOXere.
npeABHALTH, UTO TaK JKe 2 MOTY OTKQJOTh KYCOK R OT CTEKJ]a;
a ecau Gnl § MPOAOKAJ KOJOTb CTEKJIO, T MOJyusa Onl Mac-

1 Takoro poAa COCYA HaswBaercd GOROACKOR CKARHKONA
Bonoxckaa CxASHKA BHAEDXKHBAaeT CHAbHeRMINEe yAaphl, HO JOMAETCHA OT
Manefimed wapauysl. . i

* COHCTBA OATARCKHX Cae30K ¥ GOJOHCKMX CK/AAHOK OCHOBAHB
Ha TOM, YTO NpU Oncrpoft 3akanKke HAH Boollle OXJAZKAEHHH obpa-
syeTcd CHALHO COXDAMESHHLIA TTOBEPXHOCTHRIA CAOH CTexaa, CAIBIH-
BAOUMA BHYTPEHHIOIO MacCy, TPHHEMAKILYI0 HeYcTORUHBYIO CTPYKTY-
py. OnuT ¢ pactsopeHiteM OTPOCTKAa 6aTascKofl Cle3KM @ NAaBKKOBOA
KHCAOTE TIOKA3WBAET, yTO HﬁyCTOﬁ‘!HBOe pannonecue MaccH CTEeKNa
yhaepmusaercs HeSoapmoft noxockoR okono mefixyu, Jlufsec (de Luy-
nes) obuapy:kua (1873 r.), uro cpoétcTBa 06aTaBCKHX CJE30K MCHe3a-
¥OT, eci¥ HX MeAAEHNO HarpeBars Npum Temnepatype Bwme 100°, no
HHXe Kpacaoro KateHma. Urto wkacaercst OGOANHOKMX CKASHOK, TO OHH
LpHotiperaoT cBOHCTBa GaTaBCKHX CACIOK TP OXJTaKIACHWH HA OT-
KPHTOM BO3AyXe NPH obmkHOBenHoN Tewnepartype. Ilpu sagnexaunem
NPOKAIHBAHHK YKA3aHHHE CBONACTBS GOAOHCKHX CKAAHOK MCHESAIOT.
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Cy MaleHBKHX wacTaqeR Ge3 onpenenenHoro suaa wam dopmet
Terepp 7 BO3bMY KaKoe-HHOYHb ApYyroe Telo, HampuMep Ms-
Hepan (puc. 15), HaspiBaeMmlii caiopoft ), Mue npujaercs oueHb
A0JTO OHTB MOJOTOM, NpeXKIe ueM YAacTcs DPasApolurk CJio-
ny. §S1 maxe mory, He jgoMas ee, Cru6aTh B pyKax 1O OfHOMY
ocnpeneJeHBOMY HanpaBJAeHHO, XOTA ¥ UYBCTRYIO,
YTO CJHOJIa TPH 3TOM TpecKaeTcs. :

Ecsin Tenepn B3ATb TOT K€ KYCOK CJIOAW 32 OAHH M3 Kpa-
€B, TO Bhl YBHAHMTE, YTO OH HMEET SaMeuaTeNbHOe CBOHCTBO
pasaensrsca Ha sncToukd. [ToueMy o pasienserca TakuMm 06-
pasoM? He Bce KaMHH MM KpHCTadnl pasmeasiorca. Bort ne-

Puc. 15. Puc. 18.

MEOro npocToft nosapensoflt coan * (puc. 16): B 3TOM KyCKe co-
MY YACTHLLI COGAWHSJIMCH B TNPHPOAHBIX YCMOBHAX TaK, 4TOOL!
OHH CMOTIJIR CJOMXHTHEC M CPACTHCHL COBeplIeHHO cBoGonHo. Io-
CMOTPHM, 4TO NPOH30HAET, €C/H A MONpPofyio pa3GHTh 3TOT Ky-
cox coan. OH pa3fpoGuTCH COBCeM He TaK, Kak pasapolisit-
€S KBapl HJH CJIfOAA, ero OCKOJKA 06MajaioT OnpefeneHHIMA
OCTPHIMH YrJaMH H NPaBHABHBIMH ILJIOCKOCTAMH, 6IeCTSIIRMH,
KaK rpann anMasa. §1 ocTopoxso paséueaio KYCOK COJH MOJOT-
KOM, H Nepex BaMH ero 4acTR: BOT NPAMOYroJbHaa Npu3Ma, Ko-
TOPY!0 2 MOry pasburth Ha npaBRibHele KyGul. Bt BuauTe, uTO
BC 3TH OCKOJKHM NPAMOYI'OJBbHBEL, — OXHA CTOPOHA MOXeT OhiTb
IIuEHee APYrofl, HO COJIb BCelrla pasdxpofisgercs Tak, 4To 06-
pasyer kyGHuecKue MAM MPOAOrOBaThHE KYyCKH ¢ MPAMOYTOJb-
HLIMH TPaHAMH, T

! Cmoga mpencrasasier co60ft ABONiHyl0 ANIOMMHHCBYIO COAb KpeM-
ueBod wucaotw (HeSiO:) u ap. Kpome amoMuns B cOCTaR  CAIOAH
BXOANT Kaanfi MAX MarHui, :

* [losapennas c¢oO/ls, uaw xsaopuetw#t  marpuk  (NaCl), kprcTan-
8YeTCR OPAMOYTOMBELIME NPUSMaMy, pacnafakiIuMBcsd HA KyOu.
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f1 Gepy Temeps APYrot MuHepas, Ha3bIBAEMLIE HCMAaHICKHM,
HTY H3BECTKOBBLIM, LIMATOM !, H MOry pa3buTh ero mnogoGHLIM
e o6pasoM, HO pesynpTat Oyjaer Huoli. Bor Kycok, koropwiit
A OTKOAOA. Bbl BHAWTE, TYT €CTb COBEPUICIIHO NPABHJIbHBIE
NOBEPXHOCTH, NOAOGULIE OANWA APYrO#, U0 3TO ne Ky6, a Apy-
rafg ¢opma, HazsiBaeMas pomGoaapom. Hcaampckuit mmnar pas-
AeNAeTCH NO TpeM HanpaBJeHRRM, o0pa3ysl OYeHb KPacHBLIE M
NpaBHJbHbIE KYCKH C TJaJKHMH NOBEDXHOCTAMH, HO TPAHH 3THX
KYCKOB HAaKJOHeHB OjHa K apyroff He rak, kak B cojd. [lo-
yeMy e 3TO npoHcxoaur? CoBepileHHO OUYeBHAHO, UTO 3TO
32BUCHT OT TOTO, YTO INpPHTSIKERHE MEXAY YacTHUAMM N0 Ofn-
HOMY HanpaBjeHuio cJabee, HeXeNd 1O JAPYTHM; N0 ITOMY
BANPaBJeHHI0 OHH H OTAeNAOoTcs ojHa oT Apyroil. Bot 3aszech
BA CTONE HECKOJAbKO KYCKOBR H3BeCTKoBOro winara. Sl coeetyio
KaXAOMy M3 Bac B3#Th [0 ONHOMY B3 HHX JOMO{l H TaM mo-
npoGoBaTh PAa3feJuTh B3ATEIH KYCOK HOXOM DO HanpaB/eHUIo
OZHON W3 CYIECTBYIOLUIHX y:Ke NoBepxHocTeh. Bam 3to ymacr-
ca cpady. Ho ecaim Bbl 3ax0THTe mepepesaTh KPHCTaJ NONEpex,
TO 3TOrO CAEJaTb Bbi HE CMOXKeTe, ¥ AapaMHd MOJOTa BHl MO-
XeTe pPacko/oTe ero, HO MPH 3TOM OH PA3/IeaHTCA HA Te XKe
MaJjeHbKHe poMGO3ADHL A ‘

Tetiept # MOCTapaioch HeMHOrO noxpotHee OCBACHUTE BaM,
OTYEro 310 MPOHCXOMAMUT.. \

Jina 3Toll menn # ynotpe6asio sneKTpuueckHii cser. Bl BH-
[MTe, MHl He MOXEM 3arJsHyTh B CaMoe, TaK cKasaTh, HYTPO
TeJa, HAalPUMEp 3TOr0 KYCKa CTeKJa: Mbl MOMXKEM JHUDb BHAETh
ero BHRIUHIOW H BHYTPeHHIOW GOPMY H CMOTPETb CKBO3b HErO 2,
HO HE MOXeM XOpOoUIeILKQ pPa3bacRuTb cefe, mMoueMy 3TO TeJ0
NPHHAJNO WMEHHO TaKofl, a He HHOA BuA. fl Xouy mosTroMy no-
Ka3aTh BaM, KaKUM 0Gpa3oM Mbl MOmeM YnoTpebJsiThb CBETOBOH
Ay9 Iaa TOro, uTo8Hl Y3HaTh BHYTPeHHee cTpoenye Tea. Cper,
TAR CKa3aTh, MIPUTACMBAETCS BCEMH TeNdMH, OAdpEHHLIMA THArO-
TEHHEM, 4 Mbl 3HaeM, YTO TeJ, He OGHADYXKHBRIOMIUX STOMH
cuanl, geT 3. Besikoe Tesio MpOH3BOAMT Ha cBeT 60see HAU Me-

. "Hcnawackyuh, UAN H3BECTKOBLIK, WM aT— HATYPaNbHAA KPH-
CTaMMuECKas yriaexaabieras coab (C¥Cos).

t [Top suytpenHeft hopmofi Papazeil pasymeeT 3iech Gopuy oT-
NeaAbHBIX KPHCTANOB, HA KOTODLIE PACRARAETCR KPUCTANHYCCKOE TeJqo.

3 'unoTesa TPHTAXKEHMA CBCTA TPABHTHPYHOWMMH Tenamd Obuia
ButABKHYTS HbroTonom («Omtukas, 1714 r) pas oOBACHOWAS NPesOoM-
JIeHHA (BETAa M JPYTHX OnTHuYecKnx apacunfi. [locae nolesb 8oJaHOBOR
TEOPHH CBETA Onda 6le13 OCTABACHA. B namne BDEMA 3Ta CHNOTEIZ HA
Ipyroft ocwose Omna eoapduHyTa A, JinmrteliHoM B ero ofmed Teo-
PHE OTHOGHTENLHOCTH H NPOBEACHA 3KCOEPHMEHTANLHO NyTeM Hatamwo«
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Hee CHJBbHOE AeficTBHE, KOTOpOE MEI MOXEM CDaBHHTH C MpH-
TAMEHUEM. _

Ias roro urofbl NMoOKa3aTh BaM €ro JeficTsue, s yCTPOHA
Ha NOJY KOMHATH! BeCsMa mpocToil onbiT. B wamky {puc. 18),
NOCTABAGHHYIO Ha NOJ, 5 MOMECTHJ HECKOJAbKO IPeAMETOB, He-
BUAMMbBIX IJIA Bac, CHAAULUX B rJIyGHHE ayRHTOPHM; HZ HAX R
NMOKaXy BaM CHOCOGHOCTH MATePHH NPUTATMBAaTH cBer. Ecun
r. AMEEpCOH OCTOPOXXHO H MeMJICHHO Ha/JbeT HEeMHOro BOJW B
STY 4allKy, TO BOJA MPUTAHET BHH3 XyYH CBET2, B HaM Tenepb
-WOKaxercd, YTO Kycku cepefpa M Cypryuyd, FMOJNOXKeHHpE B
yalKy, HEMHOrO MOJHSA-
JHMCh, CYAS NO TOMY, 4TO
OHH CTAaJM BHAMMBIMH JaXe.
AJs8 TeX H3 Bac, KOTOpLie
4 CHAAT CAMIIKOM HH3KO AMA
/ ,Toro, uTOGH .4yepes Kpail
"auky BUAETH ee AHO. Kro
H3 BAaC BUAHT Teneph Kycox
cepe6pa u cypryy? Bee.
NOJaraio, 4To KaxAuh ybe-
JHTCA, 4YTO MNpeAMETh STH
HE TPOraJHCh C MeECTa, @ MeXAy TeM, CyAd MO TOMY, 9TO '
OHH KaXXYTCH NPUNOXHATHIMH, Bbi MOrjM Obl BOOGpa3nth, 4TO
5TH MpeAMETHl MMEOT MO Kpaliwed Mepe ABa /I0iMa TOJILIMHEL
TOrfla KaK TYT BCEro TOJBKO O[IHA K3 HAIIWX MAaNeHbKHX Kpyr-
ABIX CepeGpSHLIX NAACTHHOK W KYCOK Cypryda, KOTOpH#E st mo-
NOKHA Ha Hee, Jlyun CBeTa, JOXOAsMi@e Tenepr AC Bac OT
aToro cepe6pa, 3aZepKHBAJMHCh NPEXAe KpasMH 9ailKu, KOraa
B Heli He OBLIO BOARI, NMO3TOMY B M He MOIJH BHJAETh, 4TO
HAXOAMJOCH BHYTPH Hee; HO KOrZa Mhl BJHAH B Hee BOAY, TO
Jyud NIPHTAHYJUCH BOAOR BHH3 uepe3 Kpall Waulku, A Bl NOJY-
UMM, TAaKHM o6pasoM, BO3MOMHOCTb BMAETh Belild, JeXallue
Ha JHe ee,

§ Hauan ¢ STOrO ONMTA AJA TOro, 4TOGH BH MOTJIHM TO-
HATb, KaKuM OGpa30M CTEKJIO NPHTATHBAeT CBET M Kak ReHcT-
BYIOT Ha CBET ApYyrue Tejla, HANPUMEP KaMeHnas COJb !, H3BECT-
KOBBIfI IIMaT, C/IOAA B HeKoTopule Apyrue Muuepaiul, [-a Tuu-
Raap Oyaer Tak #o6p, uTO NO3BOJMT HaM €lie pas BOCHOJbL:

ZeHH® OTKJOHeHMS Jyd4a CBeTa OT Jajekoll 3Be3fd, HPOXOAAMmeErs
mumo Cosmua. '

1 Kamennag coap O17Hudercd or OObiKHoBeHROA MOpCKOR nosa-
peHHON coaH TeM, YTO o6pasyer ueawre uaacre, ® CCCP, -nanpumep,
okoao Haeuxod Jaugurrw, OpenOyprekodt oGaacTh. ’
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30BaTbCA CBETOM ero sjekrpHdeckofl samnsl. [Tpexxae Bcero f
NOKaxy BaM, KakHM o0pa3oM cBeT MOXeT OLITb OTK/IOHEH Kyc-
KoM cTekaa (puc. 19). 51 cHOBa 3aXHraio 3/7EKTPHUECKYIO JNaM-
ny. Bul BugHTe, YTO ecqM f HPONYCKAIO ee CBET yepe3 KyCOK
HPOCTOrO CTeKJa A, TO Ny4YOK CBeTa MNPOXOAHMT Hepe3 CTEeKs0
B HAKJIOHHOM MOJIOXKEHHH, TOTOMY 4SO TOT/la fIBJICHHE CTAHOBHT-
ca cnoxuee. Ho ecny a BO3bMy ApYyroH Kycok CTeKna B, ume-
outnfi PopMy NPH3IMHL, TO BE YBH/HUTE, YTO 3TOT KYCOXK CTEK-
Na NPOM3BOAHT COBepilleHHO nHoe neficTBue. CBET He MAET ue-
pes Hero K aTOH CTeHe, a orkjomsercs k skpany C. Cmorpu-
Te, KAK OH TeNepb KPACHB W PasJOXKeH Ha pasHble 1[Bera, KO-
TOpblE BMECTE Ha3blBAlOTCA NMPU3MATHUECKHM CHEKT-

C “ -

\
i

p 0 M. DT JyYH CBETa OTKJOHEHH OT CBOETO HANPaB/ieRHS NpH-
TAXKEHHEM, NPOH3BOAHMEIM Ha HHX cTekaoM 1. Bel Buaute, 9r0
A MOrY HBHraTe H BpallaTh JyuH B3aj M BIepe] B pasHbie
CTOpOHB KOMHATHI, KaK MHE YrOjAHO. §I ONATE OCTAaHAB/IHBAK
OTKJIOHEHHbIH Jlyd Ha JKpaHe, M BHi BHJATE, KK YEHBHTEbHO
KPACHBO CTEKAAHHAR NPH3MA He TOJNBKO OTKJIOHWET CBET 6Ja-
roflapa NPUTSDKERHIO, KOTOpOe OHAa NMPOHSBOIHT HA HEro, HO H
pasfiensieT ero Ha pasunie uBeTa. CTeK/AHHAA NPH3MA, BHYTPEH-
Hee CTPOGHHM¢ KOTOPOR COBEDUIEHHO OAHOPOAHO, MOXeET 06D~
sicHUTh feficTBHe Ha CBET APYTHX TeJ, B KOTOPBIX CUEMNJeHHe
MEXAY 4ACTHUAMH HEONHHAKOBO B DAa3jHUHBIX YacTaX, BCJIEA-
CTBHE Yero OHH He Be3fle OJMHAKOBO CHJILHO MPHTACHBAIOT H
OTKNOHAOT cBeT. Temepb MPOMYCTHM CBET Uepe3s HEKOTOPbie
TeJa, KOTODhIE, KaK f YXe NOXa3kiBaa BaM, JEJATCR HA YACTH
0cOGeHHEIM OGPa3oM.

N

N

\VZ

v Puc, 19,

1 B pacrofilliee BPEMA NpoOlece DACCeAdHa CBETa 8 TpuaMe o6be
sicHsieTes Godee croxumm ofpaszom, Ommaxo @apajch npas, yKasw-
. Baf# WA AKTHBHYIO POJb BEINECTBA [IPU3MB, O YeM CKAOHHW 3a0bIBATH
AAKE COBDEMEHHRIC YHOHBIE,

63

——— -



A
\ - N

Hagrem co cmonbl. Bocmonb3yeMcs eure Pas reM e Jay-
uoM cBeta. [Ipexfe Bcero Mbl MOMEM iOJSPU3OBATH €ro f,
$1 menaio 310 TOJMBKO AJA TOI'O, 4TOGHI HAll ONBIT GbLI eiie Ho-
Jee garaanusiM. Bot nossapusosanmmbil nyu csera. [MToBopauusas
TaK Ra3blBaeMelfi aHANH3ATOP, 4 MOLY CHAENATh TaK, 9TO
3KpaH, Ha KOTODhNi Tenepr nafaeT NOJSAPH30BAHHBIA snyy, Oy-
JleT MOIepeMEHHO TO CBET/IbIM, TO TeMHBIM, XOTS Ha NYTH
3TOro Jyya CBETa He HAaXOAHTCA HHK2KAX HeNpO3PAayHHIX TeJ.
Teneps caenaeM sKpam COBEPWEHRO TEMHLIM H NOCTABHM Ha
NyTH NOJSPH3OBARHOrO Jyya KyCOK MpOCTOre CTeK.aa, YTobhbi
yOenHuThCA, YTO CBET He MOMET NPORHKAaTh uepes Hero. Htak,
9KPaH OCTAETCA TEMHBIM -— CTEKNO0 OJarozaps CBOEMY CTpoe-
HMIO HE MPOMyCKaer cpeta. Temeps Sl YAAMO CTEK/AO H BCTABJIO
Ha ero MecTe KYCOK CM!OABI, KOTOPYIO MBI ¢ BaME pa3fielsian
Ha OTAejbHble nHCTKH. OKas3biBaercs, CJIOKA NPONYCKAaeT CBeT
K 3kpany. [To mepe Toro xak r. THHAaJb OBOPaYEBaeT CJUOAY
B pyKe, Ha 3KPaHe NOABJAIOTCH M HCUE3al0T pasJUYHLIE IBETa:
KpacHbIfl, nypnypuoift # 3eneBmfl. KaprHra saMedaresbHO Kpa-
cusa. OHa mosyuaercs He OTTOrO, 4TO CAKAA MPO3pauAee CTeK-
Jia, a8 BCJENCTBAE TOro, YTO YACTHUOH B CJIOAE PacloOXKeRn
0cofbiM 06pa3oM, 3aBHCALIAM OT CHAB CILENJICHHS. :

3 C TOYRM SpEHPMS BOAHOROR TEUDHH CBETA NOAADH3AUMS CBETO-
BOTO AYyHa 3ISKAOYACTCA B CAEAYOIIEM: B HENOAAPHIOBAHHOM
ayye cheta KoreGamua o2¢WpHKX wacTHl, obpasy:olngre CRETOBYIO BOA-
HY, NPORCXOZAT AONefeR AydYd NG BCEBO3MONHLIM MEHTIOUIHMCR Ha-
HP&BJIEBIUIM; lel! l'IO."IﬂpHSﬂI.lHK I(Oﬂeﬁﬂﬂﬂﬂ IIpOHCXORﬂT JIEIIE B OA-
HOW RAOCKOCTH, WPOXOXsRell &gped aAydY cseta, B saexTpOMArHHTHOA
Teopur osera Maxcsenana — [Cepua, cornacHo xoropofl cser obyCAOBAEH
KoAgOauuaAMH 9JACKTPHNECKHX M MarHMTHHX Hanpaxexu#t ® sdwupe,
upEARMaleTes  OGHAHO JBe BIAWMRO  IEpPNEHRAKYJAAPHHE  MJOCKOCTH,
NPOXOAAMRE 9Yepe3 Ny OAHA NJA SJASKTPRYECKOro, Apyras AAsA mar-
HHTHOTQ nanpax{enns. Hexmpue BeIUEeCcTBa, B YaCTHOCTH Kpucra-
apt, 00NanaT CROMCTROM f1OA:PUIOEATH CBET B OIPeNCASHHEX NJI0-
CKOCTAX, WX Ra3wBalOT MOJASIpH3aTopamMyu Bnepsne noxsphaa-
guto HaGaoxaan Dpasm Baproaxuyc 8 1670 r. B KpHCcTane MCAAHACKOTO
mnara, 3To #BAeHMe H3yuanock [tofirencom (1690 r.), Ho oTueTauBQ
66110 BBSICHEHO € SKCMEPWMMEHTANLHON €TOPOMH JMiub  Maniocom
{1802—1808 rr.) ® 3arem Teopernieckn Ppenesem M Aparo (1819 —
1821 rr.). AHaan3aTOP—9TO TOT Xe NOAAPH3ATOP, HO CAYXKAMii
AAA oOHapyxeHNs W H3yyeHHd MNOJADH30BAHHBEIX JAywell. AHAAM3aTOD
OpONMYCKAeT {IOAAPHAOBAHHLIA AYY JHIUB QEPE3 ONpeZSAeHHLIE TVIOCKO-
ety ceverms. [lostomy, mopopaukBasg aHaNM3aTOP, MOXHO TaCHTb HO-
ANIPHIODAHNLT) Ayy M CHOBA ero NPONMycKate. B Hactosuiee Bpems 8
CBIAM C 0GHAPYIKeHHEM ABOICTBENMON MPUNO, R CRCTA (BOAHA—YACTIA)
MOUATHE NOASPUIANNK CBETA YCIOKIMNIOCD B A0 CHX NOP He #MceT
00UICIIPAZHAHHOND HCTOIKOBAHHA. )
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TMocMoTpTe Teneph, Kak XefCTByeT Ha CBeT H3BECTKOBbIA

| lUnar -— MHHepaj, pasGHBaeMBIi Ha POMO03npu. ¥pansio cuo-

Ay ¥ BCTAaBJISIO HAa NyTH cBeTa (B A) KYCOK H3BECTKOBOro ima-
ra. [TocMOTpRTE, KAk 3TOT MMHEpasa MOBOPAYUBAET CBET # BI-
3bIBACT Ha SKpaHe NOABJEHHE UBETHBIX KOJIEI H UepHoro xpe-
cra {puc. 20). O6paTure BHMMAaHEe Ha 3TH UBeTa. He mpasxa
S, OHM BeJuKoJenubl? 5 HacnaxAaloCh HMH TaK JXe, KaK M
Bel. K4K NBBHO 3TO fB/JIEHHE PACKPbIBaeT IepeA HAMH BHYT-
peHHEe PAaCHOJIOKEHHE YacTHL H3BECTKOBOrO WMaTa, — pacito-
70M<eHHNe, 3aBHCALLEE OT CHJbI cliemaeHus!

Pac, 20.

Teneps s MOKa:KY BaM eine OXAMH OnkT. BoT XycoK crekna,
KOTOphIH INpexcAe He DpomycKad NOJNIPU30BAHHOIQ CBeTa,
CMOTpuTE, YTO C HAM CAENaeTcs, eClH Mbl CHLABHM ero. Ilepea
HamMH — roaspasoBarHLil JNyd. Ilpexae Bcero A MoKaxy BaM,
YTO CTEKJO B OGLIKHOBEHHOM CBOEM COCTOSIHHH HE Nponycka-
eT ero. Bul BRAHTE, YTO 3KpPaH OCIAETCHA TEMHLIM, KOTHa A
BCTABJSI0O ITOT KyCOK CTeKJa Ha NYyTH HAaWero Jyua
cseta. Teneps . THHAAML CAABHT ITOT KYCOK CTERJa MEXAY
TPeMsl MaJeHbKAMH OCTDHAMH, W3 KOTOPHIX OJHO NPHXOAMTC
NPOTHB ABYX APYTHX, AJA TOro, YTOGb NPOM3BECTH HATAKE-
HMe B 3THX YacTAX CTEKJa, W Bbl YBHAHTE 3aMeuatTefbHbIA 3&-
ekt sroro. Cuorpatel Ha 2KpaHe noCTENEHHAO NOABATIOTCR
JBa GenblX natHa. OB MOKA3BIBAIOT Te MECTa, CAe NponsBene-
HO HATAMEHHe: B 3THX MeCcTax cuenjesre nelCTByeT HHaue,
eXesM B OCTaNbHBIX YacTAX CTEKsa, W MOTOMY CBET NOJydJaeT
BO3MOMHOCTb WPOiTH uepe3 HuX. He npapia J, 3TOT ONBHIT 3a-
Mcuatenen? Cper DPOXOAMT uepe3 HEKOTOPHlE: UACTH CTEKna,
toraa Kak APYrHe YACTH TOFO JKe CTCKNA He NPOHyCKAaloT cBe-
Ta, — ¥ BCG 3TO NOTOMY, YTO B HEKOTOPHIX MECTaX ocnabunu
CHJIY CUCIVICHHA MCXKAY HaCTHIAMK CTEKJa, ITponaseneM nu
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MH 5TO H3MEHEHHE CLCMJIEHHS MOCPeRXCTBOM MeXaHRUSCKOTO Ha-
TAXKEHUA WM HHEIM CHOCOGOM, Pe3yJbTAT HONYHAeTCA ORHH M
TOT Xe. §l NOKaXy BaM Ha HOBOM ONMITE, YTO €CJH Mbl Iid-
rpeeM OIHY YacTk CTeKJta, TO BHYTPCHHEE CTPOECHHE €€ H3Me-
HHTCH, H B pe3y/bTdTeé MPOU3OHALT AeHCTBHE, NMOLOGHOE TOMY,
Kakoe Mbl cefiuac Bupesu. BoT Kycok npocToro creksa; ecin
fi BCTARM'O €r¢c HR NYTH MNOJAPH30BAHHOTO Jyda, TO OH He
Npou3BeAeT CBETOBOro 3¢dexrta, B 9KpaH OCTAHETCH COBEpILEH-
HO TeMmHeIM. [lanee s Harpelo CTeX/O HA JaMie, 4 Bbi CaMH
3HaeTe, YTO KOrJa ropsuylo BOAY JbIOT HA CTEKJO, TO B HEM
MPOUCXOANT BHYTDEHHEE HATSIKEHHE, HHOI'ZA AOCTATOUHOE AJS
TOrQ, 4YTo6Bl OHO JONHYJO. (D70 OTHACTH MOXOXE Ha TO, YTO
Mbl BHOENH B CIyyae PyNeproBCKHX Kanesas). S momeinaio Te-
nepb Harperoe CTEKJO HAa NYTH NOJFPH30BAHHOTC Jy4d, H BHl
BYAHTE, 4TO CBET BEAWKOJENHO MAPOXOAHT depe3 Harperhie €ro
YacTH, BCEACTBHE Yero Ha 3IKpaHe NOABJIAIOTCH CBETAble W
TeMHBIE JHHKHH, TOUHO TaK e, KaK B HEKOTOPHIX KPHCTanax.
Bce 3T0 NPOMCXOAMT BCJNEACTBHE MNPOH3BEAEHHOIO TENJOTON
H3MEHEHHS BO BHYTPeHHEM CTPOEHHH CTEK/Aa; 5TH CBeT/bie H
TEMHbIE YaCTH HAa 3KpaHe CJAYXap [LOKa3aTeJqbCTBOM TpPHCYT-
CTBAA CHJI, RCACTBYIOMIKX BHYTPH Tesla H NPOH3BOAALINX HATH-
XeHHe B TBepAOf Macce ero no pa3HYHLIM HanpaBJeHuaM 1. -

Jexuusn HI

Cuensente. XuMHdeckoe cpoAcTBO *

BepheMcs Ha HECKONBKO MHHYT K OLHOMY H3 OMLITOB, NIPO-
H3BEJACHHBIX BYepa. Bol NOMHUTE, YTO Mbl CMeLIajy KBACLOBEL
HOPOWIOK € Temvioil BOROH: BOT OAHA H3 YNOTPeGJEHHBIX NPH

! B HacTosilee BpeMsi MOUIHLIM CPeACTBOM aHAMM3A BHYTPEHHETO
CTPOCHHH BCUIECTB fBAAIOTCA OTEpHTHe B 1895 r. Penrtrenom cunbuo
NpomuKaomue ayud. Baarogaps  uccaemopamHam  Jlays  (i912 r.),

parros (1913 r.) H APYrHX YAaA0CH NP TOMOWM PEHTrEHOBCKUX
ayyed OaecTAmMM 0Opa3oM BHICHUTL BHYTPEHHIOW CTDYKTYDY KpH-
CTanoB. PeHTreHOBCKHA 2HAMM3 NOMYHHA CHALHOE (ACADOCTPEMEHNE
B MEIHLHHE, B MeTALIYPrHH H ué%mooépaéarusalomen NpoMulll-
JAGHHOCTH R np.

- * C TOYKW 3peHHs cOBPeMEeHHON  Pmamkd, cAAN CUEMIeRUSA, KOTOQ-
pHe OOYCIOBAHBAIOT XKHAKOE W TBEPROE COCTORHHME BEUWECTR M TAK Haa,
XHMHIECKOE  CPOMCTBO, | ABMMOTCH TJIABHHM  00pa3’OM  SJEKTPHYECKHMH
CHAAMH. ATOMbI MPEACTABAAIOT COGOi CHCTEMEI, COCTOMILHE K3 YacTHl:
TaK Ha3. MNPOTOHOB, OTPHUATEALHHX H NOJOKHTEALHBIX S7CKTPOHOB,
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sToM vawek. C Tex rop OHa OCTAJach HeTPOHYTOH, HO Bl BH-
AMTe, YTO B HeR HeT OoJblle NOPOLIKA, 3aTO €CTh MHOMXKECTBO
APeKpacHbIX KpuCTanoB. BOT KycKH KOKea, KOTOphie o mono-
MHA B JPYTYI0 HAlUKy: OHH ROKPLITH MHOMKECTBOM MEJKHX
KPRCTANOB. DTy YaulKy si OCTZBHJ HeTPOHYTOH, He BBIIHA ‘M3
Hee BOJY, NOTOMY UTO XOdYy NOKa3aTb eiue Apyroe AeHCTBHE
HACTHIL KBACLOB, KPOME HX COAHHEHHA B KDHCTAJIBI. YacTron
STH OTTOJKHYJM OT ce0sl IpsA3b H OTJIOXKRJH €€ OKOJNO BHEUINKX
KpaeB KDHCTAJOB, JEXALMX BHM3Y: OHH, TaK CKa3aTh, Bhida-
. BWJH TPA3b BCJEACTBHE CHJALHOrO MpPATMXKEHHH, KOTOpOE Ya-
© CTHUB KBacUOB UMEIOT APYT K APYTY.

Ilepeiinem Teneps K ApyroMy omuiTy. Mubl yxKe 3naeM Koe-
YTO O TOM, KaK YACTHULI TBePABIX TeJ NPHTACHBAIOT JAPYr
Rpyra, Mbl 3HaeM, 9YTO 3TO TPHTAXEHHE 3aCTaBJAeT H3BECT-
KOBHIfl 1INAT, KBacUbl K JApYTHe TeJja NPHHUMATb NPaBH/IbHbIE
kpucTasHyeckne ¢Gopmul. Tenepp Man0-nOMajay MO3HAKOMHMCA
¢ HMCICUIHMECS Y HAC CPeACTBAMK AJS HEKOTOPOro H3MEHeHA:
CHJIBl 3TOrO CUEIICHHS; Mbl MOKEM YBEJHYHTb, YMEHBUIRTD HJIH
Jdaxe, Kak MOXET Ka3aTbCA HAa MNepBHil B3rnsix, COBEPLICHEO
YHEUTOXHT ee. §SI Gepy kenesHwd npyT AJuHofl B ‘ABa yTa
M OKOAO ueTBepTH ARioAMa B nonepeunnke. OH ceffuac oweHs
Kpeniok GJaromaps cuenjensio mexay cobof ero sactun. Ho
eciid r. AHREpPCOH HarpeeT YacTe ero LOKPacHa, TO Mbl yBH-
ZHM, YTO OH CTAaHeT MATOK, TaK e KaK pasMardaeTcd Harpe-
THlt cypryd: ueM GoJblle BarpesaTh NpPYT, TEM OH CTAHET MAr-
ye. Ho uTo o3unauaer 9ra Msirkocrh? OHa O3Hauaer, 4TO NpH-
TAXEHHe MeXKJY YaCTHLIAMH WACTOJMbKO ocjaljieso, 4TO OHO
He B COCTOAHHH 6oJee COUPOTHBJATBCS CHJE, KOTOPOH MIA
JeficTByeM Ha mpyT. [-H AHJepCOH mepenai MHe IKeJeamblil
LPYT, OAHH KOHEI[ KOTOPOFO HArpetT A0 KPacHOTO KaJeims, BHI
BAANTE, KaK AGTKO 1 MOTY KDYTHTb 3TOT KOHel| LIURNAMH, H

i .

ofnagaoIHY NOJOXUTCALHHME # OTPHUATEIbHBIMH 3ADARAMA. Kpoume
TOro HLHe OPeArOJIaraloT, YTO B COCTAB aTOMHBEIX AREP BXOAAT TAKXKE
HeHTpalbHble YACTHUH — HERTPOHHM. H PAA ADYTHX.

Huaxoe H TRepAce COCTOSIRMEe Tel # XHMHUYeCKQe <COeTHHenxe
BEIlleCT™B JABHCHT, B KOHEUHOM 'cuere, OT E3aUMOAEACTBHS SACKTPH-
MOCKIMX 8aPSA0B, XOTA CWIAQ BCEMHPHONO TANOTEHRA 31eCh TaKXKe HIrpa-
eT PONb,

DnexTpUUECKAA TNPUPOJAR CHA XHWMHYECKOTO CPOJACTBA JpelnoJara-
Aach elje COBpeMeHHWKaM¥ $tpages, B gactHocTH Jlaen H Bepuean-
yeou, Cam dapajeit oTMeYaeT <3aMeVaTeNbHYIO TEODHIO, NPeAsoxeH-
Hyio capom lemdipu [osu u BepuenuycoM, corIacHO KOTOPOH ofnri
HOEe XHMHUECKOE CDOACTBO RBANETCA CASACTBHEM 3SJEKTDHUYECKOro NpH-
THMEHHR MEKAY UaCTHNAMH BEILECTBAY,
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MHe He CTOMT HHUKAaKOTO TPyJAa COIlHYTH €ro, Torja Kak che-

" JaTh 3TO € XOJNOAHOH YacTbio NpyTa HEBO3MOXKHO. Bul Bce
SHaeTe, YTO KyaHel| GepeT KYCOK >Kese3a W HaKajMBaeT ero
BJs TOCO, YTOOH! CAesiaTb MATKHM H MMETb BO3MOJKHOCTb Jer-
Ko o6pafaTbiBaTh €ro AJs CBOMX LeJeH: OH TaKkKe cTapaercd
YMEHbIHTL CLENJeRHe MeXy 4YaCcTHUAMY, XOTA M HE 3HAKOM
B TOUHOCTH C 3aKOHAMH 3TOH CHJEL

Tenept paccMOTpRM apyroe ssnexue. S Gepy Xycok JbAaa.
Kak ecTecTBOWCMBITATENH, Mbl YnoTpeGnseM €J0BO «BOAa» Aa-
e TOrAd, KOrAa OHA HAXOJLHTCH B ra3oo6pasHOM WM TBEPAOM
cocTosisud. [loyemy BOJA HAXOAHTCA B TBEPAOM COCTOSHHA?
3T0 06YCNOBJERO CHJIbHBIM APHTAXEHHEM MeAKAY 4YacTHLAMA,
JIOCTATOYHLIM AJSl TOro, YToOH YAepKaTb HX HA MeCTe, He-
cMoTpst Ha HefictBue cul Ha Jef. Ho uyro npousoiizer, ecin
Jep Harpers? B 3TOM ciyyae Mbl yMEHDINAeM CHMY NPHTAXe-
HHA MeXIy 4YacTHLUAMH HAcCTOMNBKO, YTO TBepaoe Teno Oyner
coBeplieHHO pa3pylte#o. Bo3pMeM ixenesmml wap B ABa AIof-
Ma B nonepeuHnKe, HaKaNeHHLI NOKDAcHA; OH MOXET CHIYXKHTb
YAOOHBIM MCTOUHEKOM TeNJAOTH. JTOT luap f KJajy Ha cepe-
JMMHY JIbAA, B Bbl BHOMTE, YTO JIeA TaeT TaM, A€ XKeJe30 NpH-
Kacaercsd K HeMy. Bhl 3aMeyaeTe, 4TO KeJie30 ONMYCKaeTCHd B
Aef. A no Mepe TOro Kax 9acTb TBEPAOR BOALI CTAHOBHTCH
UKo, TenaoTa mapa Gucrpo TepAerca. Yacrp BoAW 0Opa-
UiaeTca B [ap, MEaye roBOPA, NPHTAXKEHHE MeXAY JaCTHUAMA
ee HACTONLKO YMeHblliaeTcs, 9TO OHHE HE MOTYT YAEPXHBATHCA
jlaxe B WUIAKOM COCTOSHMH # NOAHHMAIOTCR B BHAe napa. On-
HaKO DACOJABUTL BECh Jej TEMJNOTOH 3TOrO HAKAJEHHOro Lia-
Pa HEBO3MOXXHO, TaK KAK OH OUEHb CKOPO OKa3biBAETCH COBCEM
XOJIOAHBIM.

Mu noayurnu BOLY, YMEHBLIUHB NPATAXKEHHE, CYLIECTBOBAR-
lee MeXAY 4YacTHIaMd Jbga. Huxe u3BeCTHON TeMnepaTyphl
MpUTSIKERHe MEXKAY YacTHUAMM BOAB TaK yBeNWYHBAETCH, UTO
OHAa TNEPeXOAMT B COCTOSHHE JIbAA, MEXAY TeéM KaK Bblllie H3-
BECTHOI TeMIIepaTyphl MPHTAKEHHe 3TO HACTOJBKO YMEHblJaeT-
c#, uto Boja ofpamiaercs B nap. CoBeplIeHHO TO Xe caMoe
NPOMCXONRT ¢ NJIATHHOA M ROYTH CO BCEMH JADYNHMM TeAaMn
MPUPOAH NPH NMOBMILEHUH TEMIEPATypPbl A0 H3BECTHOrO Npeje-
Jla TeJo CTAHOBHTCH KHIKMM, 4 NpHU JajbHEHLIEM NOBLILEHHRH
oHO ofpaniaercs B ras. PasBe He KaXeTcs HaM 3aMeyaTeJIbHBIM,
YTO BORa MOpedl, peK # T. A. B CEBEpHBIX CTPAHAX NPEACTaB-

. ngeT coGoif TBEpABIt Nefl M Jie/ANLIE POPHl, TOrA2 KaK y Hac,
p Gosee Ten/OM KJEMare, CHAR CHEIJIEERMA YaCTHI, BOAWl Ha-
CTOJIbKO YMEHBIUEHA, YTO BOAA OOLIYHO HAXOAHTCH B KHAKOM

68



cocTonHuM. VTak, U YMeRbIIEHAS CUEMACHHA MeXAY YacTHla-
MH JIb/a MBI TIOSb3YeMcs ellle OIHOM CHIIOH, 4 HMCHHO rennoToh 1.
XoTenoch Gbl, 4T06L BE MOHAAH, YTO CHJA TEIJOThH KellcTBYeT
BO Beex CJydYasx, KOUAA BOAA HCPEXOAUT N3 TBEPLOro COCTOHA-
Hus B KHUAKoe. Kakum Opl 00pasoM HH DACTalNBBaTh JeX;
0GOATHCE MpH 3TOM 6e3 TeNNOThl HEBO3MOXKHO, XOTH MEl HMEEH
CpeAcTBA NpeBpallaTh JeX B KHAKOE COCTOAHME, NHE ynotpe6-
Afi. MPH ITOM TCIVIOTY HETMOCPEeACTBEHHO. Has npume-
pa s BO3LMY OJIOBSIHYIO (OJILTY M CJOKY €e B BHAC 6012,
{1 ynoTpeGastio MeTajaHyecKoe 611000, IOTOMY YTO HaM HYX-
HO, uTOBHl TCMNOTA, KOTOpas Gyner AeiCTBOBATL NPA ONbLITE,
JECKO MPOXOAMAA uepe3 Hero. 5l Hasbplo HEMHOTO BOALI HA CTON
4 IOCTABJIO B Hee ojioBsHioe Gmoao. Teneps, ecan A NOJOXKY
B HEro HEMHOFO Jb1a B 3aTCM 3aX0Uy UPEBDATHTB STOT Jie
B KHAKOe COCTOSHHE OAHKM M3 PasnHYHbIX cnocofos, KOTO-
pule MBI MMeeM AaA 3TOro, TO JIeX BCe-Takd OTKYZA-HROY b
JoxeH OGyAeT B3ATb KOJHYECTBO TENJOTHI, ncobxopuMoe Ang
3TOro NPEBPALLEHMS; B RAHHOM CJydae OH BO3bMET ¢€ U3 6aio-
N4, B KOTOPOM JIe¥KHT, B3 BOZW, paxonsuiefics TNox OMOAOM,
W OT APYrHX OKPYIKQIOI(HX €r0 NPeANMEeTOB.

Hewiforo coqu, npuGaBIentoll KO Jb1y, CHOCOGCTBYRT €ro
qagumo 2. QueHb CKOPO Mbl YBHAHM, UTO CMECh CTaHET WKHLKOH,
4 BbI 3aMeTHTe TOria, YTo BOjA3, HAXOASULAACA NOX GIIOKOM,
COBEpILIEHHO 3aMep3Jia, NOTOMY UYTO BBIHYX/IEHA 6bl1a QTHATD
JbAy, hepeweiierMy B XHAK0oe cCOCTOsu#e, TY TENIoTy, KOTO-
pas efi camolt 6puia HeoGXOmKMa, YTOGHl OCTABATLCA XHJKOM.
TToMHIO, OAHAXK(B, KOTAA A GBI elle MaJbYuKOM, NIPA MHE B
ONHOM JepeBenckoM Tpaxthpe Gbu1 nokasad qoxyc. Jeao 3a-
KA0uanoch B TOM, 4TOObI PACTONIMTL y OrRA JIeX B cOCyAe TaK,
yTo6bl COCYR MNpUMep3 Npd 3TOM K CTOJY. Dror Bonpoc Guul
pelled TaK: B OJNOBSHHYIO HalIKy NOJOXHM/M TOJYENOro JnAa
W OpuOapHMM K HEMY HCMHOTO COJH. Mue puuero He CKasaid
pacyeT NpHOGABIEHHOH KO JbAY COJM, @ Yaulky HOCTABHJY

1 Tenjord NPCACTARAAET COOGH, C[AARHLIM obBnazoM, XAOTHUECKOE
ADiKenMe MOJACKYA M aToMOB., Hew BulIUE TEMISPATYDA, T HonpLue
CPCAHAS CKOPOCTL NBHMEIHS MOJICKYN H aTOMOB. {Ipa HArpeeaHdH, Ko-
T2 CKOPOCTb TMEDEXONHT H3BECTHLIE TPCALTH, TNPORINOKAT CADLKE-
HHe, 4 3aTeM napoofpazoBayne M, HAKOHEL, DA3JOMCHHE (nuHccouna-
L) €AMOre BELIecTBA, €CMH ONO XUMHUCCKH CROWHOL

t Conp MOHMKACT TCMACPATYDY COAMIIOrn pacThopa # TeMiepary-
py cro maniepisinn. Tosromy act pptesornlt Teswieparypy 07, Taet
anil pHGABACHNE COAH, 10 NOMYUCHNAR TOAVKILARQN CMECh HMeeT
reumepatypy mwke 09, TaK uTO 4ncTad  BOAR, CONPHKACAOMAACH €O
CMCCBIO, 3aMep3act.
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613 OrHf, AAA TOro urofp! clenars ONbIT Gosiee MOPa3UTEND-
usiM. M BOT, KOraa coib M el nepeMelIasuch, Jied ¢Tal T2ATh,
¥ B pe3ysibTare OueHb CKOPO 4YaWKa TPHMEp3sa K CTOJy, CO-
BCEM TaK, KaK 9T0 ceifuac npousoiijeT B HameM onbite. Bee 510
MoJy4yaeTcsi OTTOTO, YTO CONb HMEeT CMOCOGHOCTH YMEHbLIATh
CUIy CLeWIEHHS MeXAY YacTHUaMM Jbaa. Bbl BHAHTE, 4TO
GO0 NMpUMEP3NIO ¥ HAC K AOCKe: Al JaXKe MOry NpHNOAHATDH
LOCKY, B3fABUIMCH 332 O/0jo.

STOT ONBIT CBUAETEJLCTBYET O TOM, UTO BCAKHH pas, KOT-
Ja TBepHOe TeJNO TepAeT M3BECTHYI0 YacTb TOH CHJAB ClLenJe-
Husi, Gnarogaps KOTOPOi
OHO HaXQAMTCA B TBep-
ZOM COCTOSIHHH, NOTJO-
uiaeTcs HEKOoTopas Te-
nnota: HaoBopor, Korja
JUAKOE TeJNO npespa-
IIaeTcs B TBepAoe, Ha-
[pEMep BOAA B Jied, CO-
OTBETCTBYIOLLeE KOJHYe-
. CTBO TENNOTH OCBOGOXK-

Puc. 21. JaeTcs. Chneayomuit

_ ONHT Y6EAUT Bac B ITOM.

Bor kon6a A (puc. 21), samosHennas Bo3AyXom. Tpy6ka, oamu
KOHEIl KOTOPOH coexHHeH ¢ 3TOf KOJaOOH, NOrpymeHa APYram
KOHIIOM B OKDAaLIEHHYIO MKHAKOCTb, HAJHTYI0O B cocyR B. Ecna
2 MOJIOKY MOI0 PYKYy Ha Konby A H TakuM ofpa3oM Harpeio ee,
TO OKpalleHHAas XXHAKOCTb, CTOfIas Teneps B Tpylke y C, no-
ABHHETCA BhepeA K cocyny B. Tuwarenbhble ucclefoOBaHMA
CBOACTB DA3JMYHBIX Te/ JajH HAM BO3MOXKHOCTb TPHMOTOBHTBH
PaCTBOP COJE !, KOTOPHI IPH COTPACEHHH HJK NPHBeAEHHH B
ABHXXEHHe HeMeJJIeHHO NepeXOAHT 8 TBepAoe cocroaHue. Kak
1 TOJBKO-4T0 OOBACHAA (KOO TO, YTO CNPABEANHBO OTHOCHTEJb-
HO BOAbI, CNPABEJAAHBO H OTHOCHTEJIbHO BCAKOR APyrofl xun-
KOCTH), NIPH 3aMeP3aHMH PacTBopa AOJKHA BblAEJMTHCH TenJo-
Ta, 4TO MOXHO HaGMIOAATh HAa OMNbiTe, BHJMBAfA pacTBOpP H2
'Ko6y A. PacTBOp TBEpASET, W Mbl BHIIMM, KaK IBETHas XKHI-
KOCTh BBITECHSIETCH H3 TPYOKH H BHIXOHMT NY3bIPBKAMH B COCYA
B. DTOT ONWIT yKasniBaeT Ha 3aMEYATEJbHHH 3aKOH NPUPOIHI,
YTBEPKAAIOWHH, YTO NPH YMEHbIIEHHH NPHUTKEHHS CLENJIeHus

1 HacelmeHHOMY HAH NOYTH HACLIN(ENHOMY DACTRODY VKCYCHO-IIC-
AOTO HATPA, NPH TOUKE KUACHHA, AT NPOCTHTb W OCraBafioT B 10-
Koe A0 onmra (K),
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TensioTa MOTROILACTCA, MEXKAY TeM KaK NpH yBeJHYeHHH STOTO
NPUTSIKEHHA TEemoTa BhliesseTcs !,

~ Takum oGpasom, Bbl y3HAIH elle ONUH BaXKHBIA 3aKOH, KpO-
Me NpPOCTOHf MCTHHLI, YTO YaCTHULI NPHTATMBAIOT APYr Apyra.
He nymaiiTe, uTO Tesa B XHAKOM COCTOSHHA BOBCE He HMEIOT
npuTsKeHus Clensenus 2. BoT XuAKad PTyTh: ecau A 6yny
pepesuBaTk €€ U3 OAHOrO COCYnNd B ApYroit, 70 BHl YBHIOHTE,
uTO OHA 96pa3yer HENpepHBHYIO CTPYIO, HAYULYK OT Gy ThIIKK
10 CTaKaHa, B KOTOPBIA fl HAJNMBalo ee; 3ITO NOKA3BIBAET, HTO
MEXAY UYacTHLAMM JKHAXO# pPTYTH AOCTATOUHO NPHTANKEHHA
2qs TOro, YToObl CAEpXNHBATL MX BMECTe, HA BCEM MYyTH nepe-
X0Za HX Uepe3 BO3AYX OT COCyAAa A0 CTaKamas,

Ecau A ocTopoxHO GyNy BbUIMBATH H3 KPYXKKR BOAY, TO A
MOTY 34CTAaBHTb €€ Teyb HENpPephiBHOH CTpyed. Tenepr s Ha-
NbI0 HEMHOTO BOJBl H@ MAJeHBKYIO CTEKJSHHYIO IJNAaCTHHKY,
3aTeM MOJOXKY Ha Hee JPyroe TaKoe jKe CTEKJBIWKO TaK, HTo-
Gu Mexiay HMME Haxoiwsach Boaa. Cmorputel Bepxmsa maa- -
CTHHKZ MOXeT ABHTATbCH COBEPIICHHO CBOGONHO MO HHXKHej,
CKOJIb3UTh N0 Hell MO pa3iuuHbIM HANpPaBJEHHAM, HO €Cad A
OPAMO NPUMOARMMY BEPXHIOIO MIACTHHKY, TO Gaaronaps CH/ib-
HOMY CIENJeHHIO HIDKHAA NJACTUHKA YAEPKHUTCS B COENHHC-
HYM ¢ Hel0 M TaKxe NpHUNofHHMercs. Bul BuAuTe, KaK OHa
HOJHHMAETCH BMecTe ¢ Bepxhedl nyacTurkoi. Bee aTo npomc-
XOAMT BCJEACTBYE CHJBHOrO MPRTANEHHA MeXAY YacTAUAMHA
sonnl 4. IMoxaxy eiwie OfHH onbiT. Bepy HeMHOro MblId H BO-
ABl {51 NpuGaBISI0 MBIO K BOJE HE TOTOMY, 47O0El OHO YBeJiH-
uu0 TPUTSKERHE MEXAY ee YacTHUAMH, a NOTOMYy, YTO OHO

t Wuaue rosopd, AMA CKIKEHHA HeoOXoammo YBEIHYHTH TENIO-
POe JABHKEHME YacTHll RellecTBd, A MOAYUEHHR TBEPACrO TeAd —
YMEHbIINTD.

* Cuabl CUEN/eHHS, AeRCTAYIOIMHE MEXAY HACTHUAMH KHIKOCTH,
o6pa3yioT Ha NOEEPXHOCTH TOHKYIO, MOJEKYAADHHIX pasMepos, MAeH-
KY, TaK Ha3. MICHKY MNOBEDPXHOCTHOrC HATSKEHWI. Sra ynpyras, noxes-
HO PE3HHE, NACHKA OKA3LIBALT HA MHIAKOCTL SHAMHTENLHOE J2BNeHme,
Hannawe Takofi TJACHKH MOXKHO OGHAPYXHTb, OCTOPOXKHO KAais Ha
FIOBEPXHOCTD HMAKOCTH KIrOAKY: HNOJKa AEPHHTCA HA IIOBEPAHOCTH
¥ He TOHET.

3 Ha camoM .Aeje CTPYS BHTEKAWLeAd XWUAKOCTH SBAAETCA CHJAOLI-
HOM JNKIUL y CAMOTO ODBEPCTHA, B AaJbHEAWEM OHA DACNANACTCH HA
OTAeABbHHE O0JbIUHE M MAJbE, H3MEHAIDUIHE CBOIO thopMy Kanad, Ko«
TOpBIE MOXHO OGHAPYKHUTH, HIUPHMEP, MOMEHTATBHDLIM doTorpadupo-
BaMHeM CTPYH.

¢ 3mech M B JIPYrMX OfBTaxX Hrpaer poab MOBEPXEOCTHOE HATA-
meHne {(CM. TDuM. 2).
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HMeeT CNOCOGHOCTB AeNATH 3TO NPUTMKeHne 6ojee HENpPephIB-
HbIM) H BRIYIO MsWibHBIE ny3eipb, KcTaTty, no3sonsTe AaTh BaM
COBET: TpY OMLITAX C MbINbULIMH IY3bIPAMH GyALTE OCTOPOX-
Hel, uTOG5l Bce BOKPYT HE OKasaloch MblibHEIM. UToOn HMeTs
BO3MOJKHOCTL AYTh M B TO K€ BPCMdA FOBOPHTb C BaMH, f BO3b-
My GniOf0 ¢ HEGOJBILMM KOJHYECTBOM MBIILHOW BOAbl, HaMbl-
Ji0 Kpail TpyGxi M BbIAYIO Ny3bipp Ha camoM Gmofe. Hy, Bor
. Ham my3sips. Ilouemy OH coxpausieT WapooGpashblf sug? Ko-
Heuo, TMOTOMY, YTO MEAAY YaCTHUAMK BOXBI, H3 KOTOpOH OH
COCTOHT, NPUTSKEHHEe CTOJb CHJABHO, YTO OHO MOXET NpHAaTh
. STOMY MBIILHOMY RYy3BIPIO

) HEKOTOpble CBOWCTBA pe3H-
HOBOrO 1wapa. Bbl BHAKTE,

YTO eCiM 5 BABRHY B Ty-
Al a 3blpb  KQilell CTeKISHHOH

TpyOKH, TO OKasbiBaercs,

Pec. 22. .  Puc, gg. 97O MysmIph ofnagaer cno-

: ) COGHOCTBIO TAK CHJILHO CO-

KPaTHTLCH, 4TO M3 Hero wgepes TPYOKY BHITeCHAETCR AOCTa-
TOYHO BO3AyXa MJA TOTO, YTOOBl 3aAyTh CBewy.

Cpeua 3agyTa, 4 ny3sipb HCue3aeT, CTAHOBACH BCE MEHHMUIE
A meyblie (puc, 22). _ )

g1 6 mor caenaTh ABaAUATb APYTHX ORBITOR AJA TOrO,
y106b1 110KA3aTh BaM CHJIY CUERJCHHA MMy YacTHUAMH XKHA-
Kocteil, Ure, manpuMep, ROCOBETOBaNH Obl Bbi MHE CH€JaTh,
ecnd 6bl A moTepsin MPoOKy OT 2TOft OYTLIIKH €O CNHMPTOM H
MHe HeoOXOAMMO OLIIG OLi NMOCKOpee 3aTKHYTh €e ueM-Hulyab
HaxoAsuMes moj pykoit. Kycok Gymary He rojaurcs aJs ato-
ro, HO Msl MOXCM YNOTPeOHTb KyCOK MOJOTHA HJIH XJONKA:
i MOMEWY KJOYOK XJONKa B ropjo OYTHJIKH CO CORPTOM, M
IpH OfNPOKKALIBAHMH € Bhl YBHAMTE, YTO OHA BIOJIHE XOPOLIO
3aKylIOpeua, — BO3AYX MOXET MPOXOAHTb uepe3 XJONOK K
cnupTy, HO CIMPT He MOXeT NPOHHKATb Yepe3 Hero.

Ouepno, 9TO €cad OBl He CYLIECTBOBANO CIETJCHHA MeX-
Iy RacTHIAMH MHLKOCTH, TO COHPT BBUIMACA Obl 3 OYTHIIKH,
Ecnu 6l y Mens Objio JOBOJIBHO BpEMEHH, TG § MOT 6ml no-
Ka3aTh BAM COCY/, IHO M KPbIIKA KOTOPOro YCTPOEHHl HAloAO-
Gue CHTa, TeM He MeHee Takoll COCYA yAepxuBaer B ceGe BOLY
Gaarogaps CUEMJICHHIO MeXAy dacTuuamul, -

1 Braroaapst HATHYHW  NOBEPXHOCTHONO  HATHNERHA  WMAKOCTH
IPH CORPHKCCHOBENMH ¢ TMPOBOAOYHBIME (urypamu 00pagyeT ynpyme
NJAACTHHYATHE NICHKH 3IHAYHTEALKOHN YCTORYKBOCTH.
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FEcmu 651 4 uMes GyTslab ¢ MacjioM, To Mor Onl ymoTpe:
6uTb TOT Xe HpreM. B mpexuee BpeMs, ACHCTBUTENbHO, NpH-
colase B Aarauio Macno #3 Krammum B OyThHUIAX, 3aKylOPeH-
HEIX OJHHM TOJMbKO XJOMKOM (B HACTOALLEE BPEMS 3TOT Crocod
He TIpUMEHRETCR).

Bh ceiiyac BuZesH, KaK AeHCTBHEM TeIJIOTH MOXHO 0f6pa-
TATH BOAY M3 TBEPAOTO COCTORHUS B XKHAKOE, NOTOMY 9TO 370
IeficTBHe YMEHbLIAeT CHAY DPUTHXEHUs MEXAY YacTHUAMH
BOZN;, OJHAKO Tenepb BH BHAHTEe, YTO B BOJE OCTaeTca J0-
BOJALHO MHOIO 3TOrO NPUTAMEHUS.

IofineM fganbie. Me! BUIENH, YTO €CJH MPOLONKATh CO0G-
maTh BOAe TEMJIOTY, TO {KaK CAYYWIOCH ¢ HAUMM KYCKOM
JbJA), HAKOHE!, YHHYTOMKAETCA M NPUTANKEHHe, YAeDKHBaKoIee
BOAY B XHIKOM cocrosnHH. HUToObl nOKasaTh BaM, STO NPOR-
30lijleT, KOTAa 3TO MNpHTAXeune Gyaer paspyuieHo, s BO3bMY
HemHoro 3dmpa (BCAXas JIpyram MKUAKOCTb OJHMHEKOBO TO-
JUTCS A STOFO OMBITA, HO 3(GUP AN 3TOH HeNH BCero YAOG-
Kee). TIpH OYEHD CHJIBLHOM OXNAMACHHH XHAKOTO sdupa oH
CTAHOBHTCSl TBEPAbIM, NPH HATPEeBAHHH Xe OH o6pamiaercd B
nap. MEe XoueTcs NOKasaTo BEM OTPOMHBIN L0 beM, 1aHumas-
MBIl BEDIECTBOM B 9TOM HOBOM cocrosHuu. Korga mbi obpa-
maeM Jex B BOLY, 06beM €ro YMEHbUIAeTcs, HO KOTAA npeBpa-
uaeM BOAY B map, TO o0heM €e yBeJWUMBaeTCH B TPOMalHbIX
pasMepax !. Bul MoXere BH1eTb, 9TO, coofias TennoTy XKHA-
KoMy 3QHpY, A YMERbIIAID NPHTSKEHHE MENAY €ro uacThua-
MU: Temephb MKHAKOCTH KHIHT. § 3axry Bbljersiolinecd H3
Hee naphbl, YTOGbl AaTh BAM BOSMOKHOCTH CYRHTh NO Be/HUHHE
NAAMEHH O MPOCTPAHCTBe, 3aHHMaeMOM 3QUPOM B COCTOAHHH
mapa. Bw BuAmTe, KaKoe OrpoMHOE MMM s NOJy4al H3 He-
GoONBbIIOre KOJMYeCTBa 3dupa, Haxoasulerocs BHU3Y. Temnora,
coo6ilaeMas CTMPTOBO# JaMnofl, ynotpef/seTcs Tenepr He Ha
Harpesanue sdupa, a Ha ofpaileHde ero B napoo0pasuoe CO-
crosinye. E¢nu 6m A mnoxeaan cobpaTs 3TOT Nap U CryCcTHTh
€ro, UTO JeCKO MOMKHO CAeJaTh, TO MHE NPHILNOCH OBl MOCTY-
IMTh TOUHO TaK Xe, KAK ecan Gbl A XOTed 06paTHTL BOIAHON

! Qapanelt HMeeT B BHIY S4ech BOXY, KOTODas NPH HACDCHAHHH
oT 0° po 4° cxumaercs, OZHAKO 8 HACTORIlee BpeMA H3BECTEH pAX
APYLHX Tel, 06HADYKHBAIOUIMX HOXOCHOr0 poAa aHOMAIHH. Tax, mu-
Hepan HOAPKT {(MojucToe cepebpo) CxHMaerca NpH HAFPEBAHHH OT
60" no 142, Kpode Toro HoBeflIIMe KOGMOJOTHYECKHE HCCIEAOBAHHA
0OHApyXKKIH TOT (baKT, 4YTO CBEPXBHICOKAR TEMNEPATYPa BLISHBACT
CHILHOE CKATHe, 4 HEe PacmHpeHne 3Be3h, TaKk HA3. GeJHX KAPAKHKOB,
HanpuMep cnytuuga Cupuyca. oot o
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nap B JKHAKYIO BONYy H BOAY B JeA: B 000HX cayuasx re0l-
XONHMO YBEMAUHTh NPHTSKEHHE MEeXXY 4YaCTHLUAMH TMOCpen-
CTBOM XOJIO/lAa MM Apyram crocoGoM. OGbeM, 3aHHMaeMBIH Ha-
CTHLAMH TeJa, TaK YBeNHYHBAGTCS BCJeACTBME ocJabieHHs
NPYTAKEHUSI, UTO BCAR Ghl £ B3AJ OfMH KyOuueckuil JIOAM BO-
Abl (A, prc. 23), To noayuun 6u %3 Hero 1700 xy6. mwoifiMoB
(B, pdc. 23) napa,~—TaK CHJbHO YMEHLLIAETCS MPHTAKEHHE CLEn-
JIeHUA OT AeficTBUA TemnoThl, TeM He MeHee nap BCE XKe OCTaeTcHd
Boao#i. Bel merko Moxere cele NpeaCTaBHUTb NOCJAEACTBHA H3Me-
HEHHsE 06beMa BCJEICTRHE HarpeBaHUA-—MOrYINECTBEHHYIO CHILY
napa W CTPAMIHBIC B3PbIBbI, KOTOPLIE HHOT 1A POM3BONKT 3Td CH-
na. Tenepb # cenald Apyrod OmHT, KOTOpHH ellle Harjaiuee
NOKaxer o6beM, 3aHYMACMBI TeJIOM, KOrja OHO MepexojHT B
rapooGpasnoe cocroguse. Ilepejl HaMH BelllecTBO, Ha3bBaeMoe
vogoM !, §l mopmBeprHy ero TOMy e HeHfCTBHIO TEMJIOThHI, Kak
u 3hup, AAA Yero NOMeIlald HeCKOJpKO KyCOYKOB HONA B Ha-
rpeThill cTexnsnseii map. Llap HemelaeHHo Hanoinutcs QHO-
NeTOBLIM MapoM: OYEBHAHO, ¢ HOXOM NPOM3OLILIA TaKas XKe me-
peMeHa, Kak ¢ adupoM., STOT ONBIT AaeT HaM KpOMe TOro BO3-
MOXKHOCTb BHJETh KpacuBnifi ¢uoNeToBblll IBET Mapa, noaydae-
MOr0 OT Hallero uepHOro BeimecTBa. CTpoxe rosops, mwap co-
JepXXHT Temeph CMeCh napa ¢ Boanyxom (e JAymaiite, uTO
3TOT lIap BeCh HANOJHEH TOJbKO MapaMH HOAa).

Feau 6bl 5 B3 PTYTH H OGpaTHJ ee B Mmap, UTO JErko cie-
Aath, T MOJYuus Gbl coBeplleHHO GeCi(BETHHIH ras. Hano Bam
CKa3aTh, YTO TeJa, HAXOMSU(HECA B TaK Ha3LIBAEMOM Napoos-
pa3noM MAH Fa3o06pa3HOM COCTOfIHMM, BCErd COBEPLICHHO
NPO3payHEl, HHKOrAd HE MMEIOT BHAA OGJAKOB WJH AbIMA.
TlpaBa, oHyw 4acTO GHIBaIOT OXPAUIEHH, KAK BLI cefiyac yBHIM-
Te Ha oibite. Hepeako MOXHO NMOJY4YHTh LBETHEE Mapbi HAN
rasbl nyTeM CMelIeHWs uYaCcTHYeK, KOTOpble camu-no-ceGe Gec-
uBeTHE. §1 6epy CTeK/sHHBI LHAMHAP, HANOJHEHHBIH rasoM—
TNIEPEXHCHIO 230Ta %, W OMPOKH/BIBAID €ro Haj IHJKHADOM, Ha-

T Yloa, TaK Has. METaMIouI, OTKPWTeA Kyprya, Knremaucom, Teit-
Mocaxom u Jasu (1811--1814 rr.), aoluBaeTcl H3 8046 MOPLKHX
ROAOpOCAed H M3 MATOUHBIX PaccOACB NPH BLIAEICHHH YHAHRACKOA ce-
AKTPL. ATOMHHIA Bec woaa - 1269

t {lepekuch a30Td NPHTOTOBAAOT, ofanBan MeJHBIE CTDYKKHR a30T-
ol KBCNoTOH ¢ neGOAbINON NpHMecblo BoAH. Peakuua TpeGyeT no-
gorpeea, Conpukacascs € BO3AYXOM, NePEKHCE A30Ta HEMEJIEHHO
obpasyeT rycTee KpacHHe MADH BCJACACTBHE COGMMECHHA ¢ KRCJIOpO-
ZOM BO3AYX4 AA 05pa30BAHHA  @30THOBATOR KUCTOTHL flepexucnh
A30Ta COCTOMT M3 JBYX uvacTeil KKCAOposa M OAHOR HacTtH  230Ta;
a30THOBATAA KWCJAOTA COCTOMT M3 TPeX YacTed XWCIOPOAA B ORHOH
yacth aszora (K). ) ’

64



TONHCHHBIM APYTUM rasoM, KaejaopoxoM. TIpn sToM o6pasyiotes
TEMHOKPACHLIE Napul a30THOBATOH KucaoTe. Ha 3TOM onbiTe BH
BHAGAM NPCKpacusiil npuMep AedcTBHA HEKOCH CHABI NPUPOIH,
J0 H3ynenHus KOTOPOH MHl elle He HNOWIAM, HO KOTOpasi CTOWD
fla OYepCAM B HalleM CIHCKe, KAK CHNA «XUMWYECKOr'o CpoOJ-
crea». MTak, Bbl Bufesu, YT0 MOXHO HOayuuth (ucierouste,
Opad:keBhle UM APYroro LBeTa Napel, HO BCE OHH COBEpILEHHO
IPO3PAYHEl, BHAYe OHH NepecTarT OBITH MapaMu.

Teneps 7 mpeasaraio AOATH Aajblle NPOCTOrO PaccMOTpes
HHSl NPUTAXKEHHS MEeXAY dacTHUamMM. Mul 3naeM, YTO, Hanph-
Mep, BOZY Mbl Bcerza AOJKHBI pacCMaTpPHBATh HMEHHO Kak BO-
Ay, OyAeT ¥ OHA HAXOAHWTHCH B BHAE JbRA, BONL WM Napa.
.HFMelorca pasAble cpexcTBa AJsl H3YUCHHS CTPOEHHS BOZLI,
KpoMe TOro, 4ro Raer jedcTBUe TEMJOTH: CaMoue BaXHOe H3
HHX — CcmJa, Ra3biBaemMas BoJsbTOBLIM 3JeKTpHuUECTBOM I, XO-
TOPOA Ml BOCMOJb3OBAJHCH B Npowuioit #awel Gecene, arolhl
nNpod3Beciu cBeT. Ta CHJIA Nepegasajack MO KGMHAaTe NOCpexd-
CTBOM NPOBOJOB, 3 NPOH3BOANMACh ORHA Batapeed, cTosmeld mo-
3aJl¥ MEeHs. . o

Celtuac 3afiMeMca 9THM ManeHbKUM cocyAoM C (puc. 24),8
KOTOPLI} HAJHTA BOJA: KPOMe BOJAB! B HeM HaXORATCA IBa mna-
THHOBBIX JHCTA, COE€AHHEHHBIX ¢ MPQBOAaMH A B B, mpuxons-
fIMMH CRApyXH. SI Xouy uHcciaefoBars COCTAB STOH BOAH, CO-
CTORHHE M YCJOBHA pacnofioXenus ee yacrun. Ecan Oh Mal
CTaJH HarpesaTh €€, T0, KaK Bl 3Haere, oHa o6paruiack Obl B
1ap, OCTABILINCH TeM He Menee Bojoif: map cHoBa mepemes Gul
B HAKOE COCTOSNHE, KAK TOJNBKO Tenaorta Gusa Gul yjaaneHa.
[poBopa, nayune or Garapes, NPefOCTABAAIOY B Halle pacno-
PAJKEHHEe HEKOTOPOe KOJHYECTBO HOBOA CRABI: COERHHAA KOH-
OB 3THX DPOBOZOB, Mbl NOJAy4YaeM SJIeKTPUYECKHE CBeT, KOTO+
. PBIM MBI IIONB30BanKCh Byepa. [locpeaACTBOM NpPOBOAOB Mul MO-
MEM 3aCTABUTH 3TY cuay fAelcTBOBATH Ha BoAéy. [loabaysch
npoBoAaMy A W B, 9 COeIMHTI0 NPOBOJAA, HAYLIHe OT GaTapey,
¢ MeTaAMHYECKUMM JUCTaMH, Haxojsuumuca B cocyae C.Boaa

! Flocae toro wak [anbBanu OTKPHA oKoAo 1791 r., ymo MeTanasl,
B YACTHOCTH DA3IHOPOIRLIE, NPH CONPHIOCHOBEHHWH ¢ DAINHYHBIMHA Ya-
CTAMH JXWBOTHOrO OpPraiuaMg (JIArymkn) oO0HapYKHBAIT Haauuyde
ajexTpHYyeckix Hanpauicenmul, BoabTa noctpoua b 1799 r. nepen radbe
BaHHuecKHH 3iacMeHT, Tak Has, Boabros crox6. Cam lanseanw nymad,
YTO OH HMMeeT Aej0 ¢ TAK #Ha3, XKIBOTHHM {((PU3UOJOTHUSCKHM) aJeK-
rpHyectsoM. BoanTa 3amvman Tak Ha3. KOHTaKTHY®® Teopuw. Ha ca-
MoM aerne [anbBand HaGA0AaA SACKTPUUYECTBO KaK (hHANONOCHYECKODNO,
TAK M XHUMHULCKOTO TNPOHCXOKAEHHS, [IpOTHB KONTAKTHOR Teopum
BoabTt BeICTyman Papaielt B 3aIUTY XHMMHYECKOA reopuy,
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B STOM MAMICHEKOM COCYLE . HauWHAET KumeTs, BW CALIMATE
JYpuaHHe rasa, MPOXOAAmero uyeped TPYOKy D, u sameuaere,

KaK OH NOAHMMaeTcd B cocyfle, HamoJHeHHOM BojocH. 51 npe-
BpaTdn 31y Boay B ras. Eciu s BosbMy Manempkufk cocyn E,
HaTNOJHIO BOAON W BCTABMIO B Hero Kowen Tpy6xu D, 1o BBl
YBRAHTE, KAK B BOAY BXOAAT My3HIPHKH rasa. Mexpay TeM 570
He BOAAHOH nap, TaK KaK MBl 3HaeM, 4TO €CJH BOASAHOH mnap
NpHBECTH B CONPHKOCHOBEHHE ¢ XOJOAHOH BoIof, TO OH ced-

Puc. 24.

9ac e CryIIaeTCA W MepexoiuT B XHAKoe cocroauue. Buie-
ASIONIKACA Ta3 He MOXeT GuiTh NO3TOMY BOJAHBIM NapoM, H0O
OH Ge3 W3MEHeHHA NPOXOAHMT 9epe3 XOJNOAHYIO BOAY, HO OH
BCe-TAKH MMeeT BHA Napa, H Mbl ZOJDKHM TINATEJbHO PaccMOT-
peTh €ro, uToGH BHAETb, UTO e NPOH3OULIO C BOXOH *.
Uro6m ewe Gonee yGeAuTh BaC B TOM, YTO 370 He BOAS-
ROl nap, s MOKAXy BaM, YTO BhAENHBIleeCA BEIIECTBO MOXKET
ropeTb. EC/H s NOAHECY COCYR K NJIaMeHH, BRYTDH €ro MpOoM-
3Ofi/leT B3DHIB, YEro He MOrjAc Gbl CHYUHTLCA ¢ NapoM.

1 PaasoKele BOXW HA KHCAODOA W BONOPOA IPH NOMOLIN pa3-
paza crarHiyeckore oaeKTpHyectba OLI0  BIePBLIE TIPOH3BLACHO B
1780 r. roanasfinamd TpycteuioM B JlarimMaliHoM. Paanoxende eoabl
rabBAMAYICCKHM TOKOM BMepBue ocyuiecTsuay B 1789—1790 rr. Puvep,
Huxoaucon @ Kapaeiab. ) .
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B STOM MajeAprKOM COCyRé HAYHHACT XUMeTh, Bhl CJBIMIHTE
Xypuyauue rasa, npoxoismero yepes Tpy6ky D, u 3ameuaere,
KaK OH NOAHHMAETC B COCYy/e, uanoanesioM Bonoi. I npe-
BpaTUA 3Ty BOAY B ra3. Eciu f BO3bMY ManeHbKuit cocyX E,
HanosHi0 BOAOM H BCTABMIO B Hero KoHen TpyOku D, To BH
YBHAWTE, KaK B BOAY BXOAAT My3bIPHKH rasa. Mexay TeM 370
He BOJSIHOE Map, TAK KaK Mbl 3HaeM, 4TO ecNM BOASHOH map
NPUBECTH B COMPHKOCHOBEHHE C XOJOAHOH BOAOH, TO OH Ceil-

Puc. 24,

uac e CryiaeTca H TePeXOIMT B XMAKoe coctosnue. Beite-
ASIOLRKICSA Ta3 He MOKeT ObiTh MO3TOMY BOIAHSIM NapoM, u6o
OH 6e3 H3MeHeHUd TNPOXOAHT uYeped XOJAOAHY0 BORY, HO OH
BCe-TAKM HMeeT BHJL Napa, H Mhl AOJDKHEl TLHATEJBHO PaccMOT-
peTh ero, uToGnt BHAETH, UTO Ke TPOH3OLLIO C BOAOH 1.

Uro6u eule Gosee yG6eauTb BaC B TOM, YTO 3TO HE BOAA-
HOf1 Nap, 9 NOKaXy BaM, YTO BbIAEJUBIRCECA REILECTBO MOXET
ropers. EC/AM 5 GOAHECY COCYA K IIaMeidd, BHYTPH €ro fpoR-
0lieT B3pLIB, YEro He MOrJO Gbl CAYYUTHCH € NapoM.

1 Paznoxeisie BOAL HA KUCAOPOA M BOAOPOA NPH TOMOMIH pas-
pRAOA CTATHUCCKOTO® JeKTpuuccTsa 0010 AnCpBLIE  MDOH3BEACHC ©
1780 r. roamanauavu Tpycrsuxom H Jalimaimmoy. Pasnoxohne BOAB
ra/bBANHMCCKNM TOKOM Bilepawe ocymecTsuay B 1789—1790 rr. Purep,
Hukoaucon o Kapaeiins, -
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Teneps s panoausito 3ToT GosbiION CTEXATHALIT KOJOKOa F
BOAOH ¥ AaM rasy nopnfatbes B Hero. M3 co6pantioro Takum
00pasoM 1'asa MLl MOAKCM CHOBA NOAYURTL BOAY. BOT Kpernknii
CTEKAsNNbI cocyA G. §I Buywy B Hero ras us kojokona F,
8aTeM BOCNJIAMEHMM 3TOT Ta3 MOCPEACTBOM 3J/IeKTPUYECKOi
ACKpH!, NOCJE Uuero OOHapyKHTCA, YTO ONATH MOJYUHNACE BO-
aal. BnpoueM u3 rasa IOJYYHTCH OYEHb REMHOrO BOAbI: BRH
IIOMHHTE, KaKoe MaJjoe KOJHIeCTBO BOJAL! JAeT OrpPOMHLI 00%-
eM fapa,

I'-n Anpepcon BLIKauaeT Bosayx M3 cocyla G, 3aTeM st npH-
BHHYY 9TOT COCYA HaBepxy XoJIoKoJa F, H Bbl YBHIuWTe, Kak
BOJIa CTaHET NOABIMATHCH B KOJOKOJE, JHIIbL TOJBKO Gyayr oT-
KPBITH! Kpadbl H, H, H. 310 nokasnisaer, uTo uacTb rasa Je-
petlia B Bepxaril cTerJauHbIE cocyld. Tenepsr s samuparo Kpa-
Hbl: Mbl MOXE€M DDONYCTUTH 3JEKTPHUECKYIO HCKpY UYepes ras
C IIOMOMUIBIO NpoBOjOB [, K, HaxOoAAUIMXCA B BepxHedl uacTu
cocyfa G, H YBHIAMM, 9YTO ra3 TOPHT Ou€Hb SAPKHM IJIAMEHeM.
[-n Augepcod npusec Tak NasbiBaeMyio Jefi/leHCKy:o GaHKY;
HOCpPeACTBOM NpPOBOACB / on paspsxaer 5Ty GaHKy uepes ras
B cocype G. Cmorpure, BOT miaMs. Ytobpl MOKaszaTh BaM, 4TO
NpH 3TOM BeCb ra3 WCcYes, CTOHT TOJBKO ONSTh IPUBHHTHTL CO-
cyA G K KOJIOKOJy, OTKpBITH COOGWIAIOLINE KPAHbI, W a3 BTO-
PHYRO HAuoABUT cocyA G, W Mbl MOXKeM IIPOH3BECTH HOBOE
COMOKeHue rasa, Mm Morju 6n IOBTODHTD 3TO LefCTBHE
CKOJIbKO YrOAHO pa3 M colHpaTh TakWM 06pasoM BOAY, B KO-
TOpylo cHOBa oGpawaetcs ras. B cocyne C Mbl MOXeM npenpa-
THIb BOAY B GObIUOH OGBEM TaK Ha3bIBAEMOTO NMOCT O % H-
HOTOTAa3a? W ra3 3TOT CHOBA NPEBPATHTh B BOJY TOCPE[-
CTBOM HCKpBI, NPOH3BOAMMOA JaekaeHckol Gaukoii. I'-n Anaep-
COH NpHHEC APYryw nAciigenckyio Ganky, Ho uto 3T10? [Toue-
MY-TO OHa He 3axnmraer rasa? A, Bor B yeM zejo! Ee myxno
nepe3apaiuTh, 4TO M AesaeT cefiyac r. AHaepcod. Tenepn ona
3aXKMraer ras, Kak HaM HyxHO, BHAUTE, Kak 3aMedaTeJbHb
pe3ysibTaThl ONKWTOB, €CJAH TONBKO HX IPABHJLHO JAeNaTh.
B ownbrax BHHOBHLI OGHIYHO MBI CaMH,a He npuposa. Teneps A
TNOJIOKY COCYH B CTOPOHY, UTOObI BBl MOTJIH DPACCMOTPETB €ro:
N0 CTeHKaM ero cTekact ofpa3oBaBliasicd BOAZ B OuYEHh He-

! TlepBuifl CHHTE3 BOJALI NMPU NMOMOWM SAEKTPHUECKON HCKPEI GBIA
npousrenice Ilpuctanr 8 1783 r. B 1783—1784 rr. Jlannac, Karevanw n
Jlabyasbe ROAyWMIH BOAy, TlepBLE AXBA— MPONYCKamw BONOPOAL Heped
HAKAJACHHY!0 OKIChb KEAc3d, TOCACAIHH ~— NPOCTBIM CHHTaHWeM B al-
MochepHOM BO3AyXe.

* Cy. npum. 2 na ctp. 32
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SHAYUTEABHOM KOJIHUECTBE, HO Bce Ke nocraro‘mou, qrobul
MOXHO GLLIO ee BHAETB.

B srom cnocoGe uaMeHeHHsi COCTOSIHA BOADLI 3aMeuaTenbio
elle ¥ TO, UTO OH JaeT HaM BO3MOAKHOCTL OTACJHTE OLHY OP
APYroff wacTH, M3 KOTOPHIX BOZA COCTOMT, COOpaTh KaKAYIo
H3 HHUX OTAE/JLHO W ONpeleNHTh, KAKOBEI OHH U CKOJBKO Kax-
Aol u3 mux. Urolbl npodenars 3TOT onuit, Gepy npubop (pHc.
25), HEMHOTO OTJIHUHBIN OT NepBOro. B Hero HanuTa BOAA: €C/
A coenudio 3TOT npubop ¢ NOMOLIbLIO NPoBOAOB AB ¢ fatapeef,
TO NOJYQY TaKoe XKe pa3jioxeHyue BORHEI ¥ [BYX NJMAaTHROBBIX
JUCTKOB, Kak npexpe. Tes
nepe f NDOCTABJK MaJeHb-
Kuli Koqokon O Haj OJHHM
H3 JNHCTKOB; B HeM cofe-
percs ras, Bujcjsiolufics
y A. Han npyrum 4 nocrag-
B0 Jpyro#f MafleHbKHA XO-
noxoa (H), B HeM cobeper-
¢Al ras, Bolgensgouiuiica y By
ITonaralo, uro MH C€KOpO
CMOXEeM BHJETh pa3juyHe
MeXAy 6THMH razami. B
9TOM npuGope npopoad Aa-
JIEKO pPasABHHYTHl OAHH OF
Ipyroro, M, HOBHLHMOMY,
Kaxgui u3 Hux crocofesn
OTHEeNUTh YaCTHUH OT BOAB H NOCHMIATL UX B CTOPOHY. BH
3ameyaeTe, YTO OJAHH |poA 4acTHll (B H) BHAensierca BABOE
uso6unbHee, Hexenu Apyrofl, cobupaiourndca B O.

3nece B H B3 BoAW BhiAeaaetcA HEKHiHl ras, coocoGHBIR
roperb. Bul BHAMTE, KaK OH BCNHIXHBaeT, KOrAa s {IONHOWY K
HeéMy cAWMKY. Mexay meM ras, ebgensiomuiics u3 eoaut 8 O,
XOTS ¢€aM He TOPHT, HO CHJbHO TOAJEPXKHBAET IOpeHue.
51 BBOXKY B 3TOT ra3 CNHYKY C TJAEOLMM KOHIOM, H OHA HEMeA-
JEHHO BHOBbL 3aropaeTcsi B HeM.

Wrak, y Hac ABa BeILeCTB4: HA ONHO M3 HHX CaMo-no-ceGe
Re eCThb BOJ(d, HO NOJyYaeM MH HX H3 BoAn. OTciofa MOXHO
CAeJaTh BLIBOJA, YTO BOJa COCTOMT H3 JBYX BeLlecTB, OTJHY-
HBIX OT Hee W MOABJSIOIIHXCSI B Pa3JIBYHLIX MeCTaX, KOrja Mel
TIOLBEpraeM BOAY [NefCTBRIO CHJLI, HMeILedcs B NPOBOAAX,
HAymHX oT Garaped. Bu BHAuTe, uTO ras, codupatomiuAcsa B
Komoxone H, COBepIIeHHO OTINYEH OT TOr'O rasa, KOTOPbIA Mbl
cobnpaan B npexkHeM npuGope (puc. 24). Tor rasz npH 3axu-
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" FaHHH NPOM3BOJAMJ IPOMKHH B3pHIB, 3TOT Xe TOPHT 6e3 BCA-
KOro urymMa. DTOP ra3 HasbiBaeTcs Bo A opo Ao ML Ipyroi
ras, KOTOPblH TOX€ CHJBHO NOJAEPKHBACT rOpeHHe, HO CaM He
TOPHT, HasblBaeTcd KMchnopox oM Hrak temeps Mbl y3Hi-
JIH, 4TO BOJZ COCTOHT M3 fiBYX POAOB YACTHL, NPHYEM IPUTH-
AeHue MexAy ITHMM DasHbIMA YACTHUIAMH AefACTBYeT coBep-
WEHHO HHAue, HEXKEJM NPHTAXEHHEe TACOTEHHR WM CLUENJEHHS;
"STOT POA MPHTHKEHHA MH Ha3LIBAeM <«XHMHYECKHM CpPOA-
CTBOM», MJIH CHJIOH XEMHYECKOrO REeHCTBHS MEXAY PasARYHBIMU
TeJaMH. 3Aech Mbl UMeEM AeJ0 YKe He C NpHTSKEeHHeM dKe-
Jie3d K Xenesy, BOALl K BOAe, AepeBa K AepeBY HJH Boolumt2
MOGbIX ABYX OAWHAKOBHIX BEIIECTB, KaK MPH HSYYHHH CHJLI
CUENNICHHS, & STO JAPYrofl BHR NPUTAKEHHS — NPHTANKEHHE
MeX<Ny vacTHLaMH, Da3iHYHbIMH MO NPHPONE CBOEH Apyr or
Apyra. XuMHuecKoe CPOACTBO BCELENO 3aBACHT OT SHEPrHH 2,

! Bomopost Guta oTkpuHT eme B XVI @ MMapaucabcoM, Ho ero Aov-
roe Bpewsi He OTJAHYa’sw OT APYrHX nOpOUMX nazon. TlpHpoga Bogo-
poia Guia Bruepsme ycranooaeda Kasenfumuew B 1783 1. Xumeueckat
coeMHeHNRR BOXOPOA cocTaBameT 11% Boan. fBadercs cymectsentioft
COCTABHOA HACTBLI0 BOEX KHCAOT. B COCAMHEHEM ¢ YraepoaOM OH COAep- .
KHTCH B DA3MMYHAIX IIPHPOAKHX ra3ax, B HedTW, a TaKike BXOIHMT B
O0CTaB vlex HABOTHRX H PACTHTEABHBIX T, B NPOMBIIIEHHOM
macmtabe oM noayuaercs Kak MOGOYHWA IIPOLYKT 0pPH STSKTPOVEH3E
BOAHOIC PacTBOPa NOBAPeHHOH COMH B CBA3SM ¢ IPUroTOBJIEHUEM el-
Koro natpa. Boaopoa Oeciisered, He HMOET PKY<a M SaNaxa, MIMOTHOCTH
110 oTHomeRHI® K BO3AyXy — 0,0695, eec oanorc xyGomerpa— 0,08987 r
(mpu 0° H 760 Mar A@pAer™A), TOUKA WHIEMS T0A ATMOCHEPHLM A2a-
aennem — 252,8°, -rouka umnaBicHHA (DOA JaBdenteM B 58 Mu)-- 2570,
e 14,5 pasa neruc BO3AYX3, NO3TOMY B BO3AYXE OH CTPEMHTCA KBEPXY
# ynoTpeGaseTcs AAS HANMOAHGHHR 45D0CTaros. B HacTosmee ppausn
NPCANONaraT, 4T0 BCe XHMHYCCKME SAEMEHTH HMCIOT B CBOSH OCHOBE
AApO atoMa Bozopoia. Takoro poza upesnonoKeHdHe OHAO BUEPBHIE
BHCKA32N0 aHrau#cKuM xamukoM [Ipaytom (1786—1850 rr.). ATOMH Bcex
XUMHYCCKHN SASMEHTOB COCTOAT M3 SJACKTPHUCCKH 2P XKeHHbIX YACTH, —
{IDOTOHOB H SASXTPOROSB (TAKXKE -NOZUTPOHOB H HEHTPOHOB), ATOM 3Ke
BOZOpOAA ASAAETCA NPOCTEAILINM, OH COCTOHMT H3 ©OMIOro NPOTOHA ¥
OAKOrO SACKTPOHA, OOPANAOWErOCH 10 HEKOTOPOH oOpOHUTE BOKDYT
DpoTola, XuMHUEKKHE SBEMCHTH XAPAKTEDPH3YIOTCA ATOMHWM BeOOM IO
OTHOLICMAI0 K ATOMY BOJAOPOAA, SABHCIIMM 0T UYUCId NPOTOHOB
- {# 3NEKTPOHOB): BOROPOL — 1, KHCAOPOA — 16, yracpoa — 12, meneso —
6 H 1. 4. Kpome 1Oro dHadyeckne B XHMHYCOKHe CBOHCTBA 9TEMEHTOB
S4BHCAT OT WHCIA H PACMONONKEHHN SJeKTPOHOB, YHCTO BuielIHepacto-
JOMEUHNX B OODARIAIOIIUXCA ®OKPYr SAPA SASKTPOHOR HaSLIBAETCA
ATOMNBM HOMEDOM, H 9TOT BOMep eme OOJCe XAPaAKTEPeH AT XHMHU~
HEeCKOro S/AeMeHTa, HeXean aTQMHBHM Bec.

_ * 3neck Mb Bilepume BeTpeyacM y dapajges TepMuH sHepruu
(energy), ynoTpeGieHHHN B TOM Xe CMBICIE, UT0 B TePMHH ¢ #1 a. Ha-
DOMUHM, YTC [OCAe]HUE TepmuH ymotpeGaactcs PapafeeM 8 ABOsoM
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c KOTOPOH pasHOPOAHbIE YacTHULI NPUTATHBAIOT APYyr Apyra.
Kucsiopost ¥ BOROPOA — 3TO wacTHULL Pa3HOPOAHELC; COCAHHS-
ACh XUMHUCCKH Garoiaps B3aHMHOMY MNPHTHMCHHUIO, OHM 06-
pasyloT Bojy !,

IToctapaeMca noO3NakoOMUTBECA NOAPOGIEe ¢ XHMHYECKHM
CpoAcTBOM. KuCsI0pOA ¥ BOROPOA MOMNKHO NUDHIOTOBAATL M H3
Apyrux peuieciB, KpoMe Boaul. Ceiluac i NPHLOTCBAIO HEMHO-
ro Kuciopoja. BYr pewlecTBo, cofepikalllee KHCAOPOA, — XJOp-
HOKMCABIT Kanuft 2 §1 monoxy HeMmuoro sT0oro BenlecTBa B
CTCKJIAHUYIO PETOpTY, KOTOpyio I. AHIEpPCOH fOTOM (arpeer.
34ech MbI HMeEM HCCKOJBKO KOJOKOJOB, HANOMIEIHEIX BOJON:
9Ty BOMAY Mbl BLITECHHM H3 COCYAOB H 3aMEHUM TIas3oM,
BBLIE/SIQIUUMCA M3 XJIOPHOKHCJIOTO KaJsus upu AeficToud ua
HETO TelnoTHI,

Korza Mbl pasnaraeM BOAY Ha €@ COCTAaBHbIE uacTH ACfiCTBH-
€M ranbBaHuueCKOH# 6GaTaper, TG He NMPUAAEM W le OTHUMaeM
OT HeC HMKaKOH MaTepum (4 roBOPIO O MaTEpPHI, a lie O
CHJle), BOAa H3MEHSETCH JHMUL TaK, 4TO BGAOPOJ, TOPCHHC
KOTOPOI0 Bul Cefuac BHI(EJH, BHIACJSETCS B H3BCCTHOM 06%h-
eMe, 2 KWCJOPOA BblaeqsieTcss B o0beMe, PaBHOM MOJOBEIE
061L,eMa BEIENIAEMOTO B TO e BpeMf BOJOPOJA. 3wauuT, H30-
Gpaxkenunle 31€Cb fIBA UYETHIPEXYTOJbHMKA NpPEACTaBJfIOT CO-
CT48 BOAbI, T. €, NOCTOAHHOE OTHOIICHHE MEeJKAY COCTaBJsIO-
IIKMH ee rasaMu.

t 8
Kucmopori., . . . «+ v ¢« ¢« + « 89904
Kucaopoa Heaopol e
Bomoporm . . . « v v . . - 11104
Bosopox Bota . ... ... .«. ., .1000

Kucnopon, B 16 pas TaxeNee BOLOPOAA, M XOTS U3 BOLH BLI-
XenseTcs ero JMuulh N0ACBHHA 06beMa CPaBHHTENBHO € BOAOPO-
JAOM, HO OHA BCCHT B 8 pa3 §oblie BHAEAAIOUIEIOCA B 3TO JKe

cMBrcae, Hworpa B omucae HewTtoua (cnaa, elycacsiusalouas yckope-
HHME, H CTaTHYSCKadg CHAA) M valle Bcero B CMBICAC COBPCMCHHOTO!
MOHATHSL IHEPT HH.

1 B nacrosguice Bpemst CHAY BCeMHDPHOTo TPHTAKCHHA TAKKC OT-
JAUAIOT OT CUA CHOMVCHHST H QA XHUMHNECKOTO CPOACTEE, XOTA HeKOe
TOPHE YUGHBIE MHCTANHCh M MAbiTAIOTCH CBECTH CHAY TATMOTEHHA K SACK-
TDHICCKHM  OHAAM.

* Beproaerosa coab (KClOs).

70



ppefin ofvema Bopoposat. Bam Teneps scHo Oyner, 4To Ha
JeBATH BECOBLIX YacTell BOAsI NPHXOAUTCS ONHA BECOBAA 4acTh
KMCAOPOZia M BOCEMb BECOBbIX 4acTeH BOJAOPOAA. Tak Bnanp.:

Bogopopa . - » . 462 xy6. nofixa 1 rpan?
Kucaopona . . . 251 . BECAT.... _5 =
Boget {(mapa} . . . 69,3 . - 9 rpan

PaccMOTpUM, KAKOBEI JKe CBOACTBA KHCAOPOAZ. g yxe cxa-
3aj BaM, uTO 3TOT Fa3 He TOPHT, HO TMOIJIEPHKHBAET FOPCHuE
ApYrux Teji. $ 3aKTry KOHEI RepeBAHNOil MeNKH H Onyuly ce
B COCYA, HanoJneHiblil KACTOPOAOM, ¥ Bbi YBUAHTE, KaK ras
YCHAMBAET SIPKOCTH FOPEHHs MIEMKH. Kucjo-
POZ CaM fi¢ TOPHT, He BOCIVIAMEAAETC: no-
70610 BOAOPOAY, HO 3aTO B HEM fIpKO FO-
puT mienka. Ecam s 3aXry BOCKOBYIO cBel-
Ky ¥ ONpOKHHY ee B BO3AYyXe, OHa Henpe-
MeHHO TOracHeT BCJeACTEHe H30BITKA BOCKA,
CTeKAIOILero Ha (pUTHAB. JT0TO He CAYURTCH
B KucnopoAe. S1 onATh 3aKuraio BOCKOBYIO
cBeuy M, ONPOKWHYB €e, OnycKaio B COCYA
¢ kucioponoM (puc. 26).

[Ips 5TOM MBI YBH/KM, YTO BOCK TOPHT Pac. 26.

¥ najaer Ha AHO COCyAa B BHAE OCJEDH-
TeJLHOFO OCHEHHOTO NMOTOKA. TaK CHABHO KKCAOPOL MOMAED-
KuBaer ropenme. § nokaxy BaM eile OLHMA OMBIT, XOTOPbIH
NPOAEMOHCTPHDYET CHJY KdCjaopoaa (ecam MOXHO TaK Bbipa-
3UThCR). ¥ MeHs 31eChb KOMbIeoO6pa3Koe CIUPTOBOe TaMs: OlO
AacT BO3MOZKIOCTb TMOCMOTPETH, KK TOPUT }Keneso,  CpaBHHTH
gusiHMe BO3Ayxa R KHCJopoAa HA STO NJAMA, BHICTYTIAIOMLEE
uepes CHTO. Mesikue MeJe3Hbie ONUIKH 3aropaioTcs B 3TOM
nnameHs B, cBepKas, nagaior Bru3. Temepe s 6yny AepHKaTh
[aMsi Bal COCYJOM C KECJOPOLOM H MOBTODIO TOT KE OTIBIT.
OMNUAKH ¢ HEBBIHOCHMEIM GneckoM GyRyT ropeTh, nafai B nna-
M. BrauTe, KaK pasmnuEbt AefCTBHR BO3[yXa H KHCJIOPOAa.

1 B rascofpastoM COCTORHHH XHCIOPOM, norobno 8O3RYXY, e
AMEGET WH UBeTa, HM BKyca, H¥ 3anaxa. AtoMumil pec— 16. Muaran
Kucaopor Hueer OGaeRHOCHHION okpacky. Bec 1 aurpa razoofpa3uoro
KMEROpona NpH  arMochepHOM napnenun — 1,4250 r. TpubrusntenbHO
50%/o BellecTRa Jemuofl Kopu HPBXOAKTCA K2 OO xucnopoxa. B moze
aaxaovaerca 89%e kncaopoia, 8 4RI0BEUECKOM rene — 60%. Ozmy nsg-
Ty uacTe mo o0GbeMy BO3AYXA coctaBasier csoboaHuft wWACAOPOA.
Kucaopox otkpmt Tlpuctan (1774 r.) u Lleene 1775 r.). Xuaxwi
KKCJOPOA BUCPRHE fOAYUCH B 1877 r. ¢uankawn Kanmbsere B TlukTe.

t Opui adrAuBcKHit Ipan COQTALTCTRYET 61 Mri.

7



Jexuyun IV
Xumugeckoe cpoactso. Temgora

KpoMe nputskenns MEXAY YaCTHILAMH BOAbI, CAEPXKHBAIO-
Hero e¢ B BHMe TBEPAOrO HJH MHIKOTO Teja, B BOJE HMeeT-
Cd ellle Apyras CHJ2, OTJIHYHASL OT CHIBl CLenJeHHs, — CUfa,
KOTOPYIO Mbl BYepa MNPeOAONeNH NOcpeAcTBOM BojbToROH Ga-
TapeH, MOMy4HB ¥3 BOAW I1BAa Da3IHYHHIX BeilecTBa. [IpH Ha--
FPEBAHHK NOCPEACTBOM SJMEKTPHUECKO# MCKPE! 3TH BeLIeCTBA,
KaK Mbl BHJEJH, NPUTATMBA0T APYT APYra, ONATH COEAMHAIOT-

Pic. 27.

cA Mex1y coGoii B o6pasyoT Boay. Buepa mm paccMoTpean
OfHy W3 COCTABHHIX YacTell BOABI — KHcaopoa. Temeps nocra-
PAEMCAl O3HAXOMHTBECA € JPYroH COCTABHONH HacThiO BONB — ¢
BOAOPUAOM. O DOMYYHX 3TO HA3BaKHE TMOTOMY, uTO y4acTByer
B IOPOXIeHHH BOAW . 51 Kaany B peropry (puc. 27) meMworo
IUHKA, BOAW M CEPHOH KHCJAOTH, H HEMEeAJeNHO HAYMHAETCH
AEHCTBHE, B Pe3yJLTaTe KOTOPOTO BOIHHKAET MHOTO rasa, BHI-
XOAALEro B COCYRA H2a BOAOH H MNOZHMMAIOUIErocs B HeM
B BHle NYy3LIPbKOB NOAOGHO KHUCJIOPOAY, AOGBITOMY HaMu
BYepa.

OTH [Ba NMpOUECca COBEPIICHHO Pa3/HUHH, XOTH pe3yabTar
Y HHX OANH H TOT Xe, NOCKOJBbKY OH Aa€T HaM HeKue rasool-
PasHble uHacTHuKH. Met nosyumna Bogopos. Buepa mbi y3Hamu
HEKOTOpLIe CBOMCTBA 3TOro rasa, Telepb MO3BOJLTE MHe MO-
SHAKOMHTb BAac ¢ JPYyrMMA €ro csolictsaMu. Bogopon Moxer ro-

! TMo-anrandckn <hydrogers, 910 COQTBETCTBYET rPCYECKUM: HAOp—
€BOAE» H reHHAO ~— «NOfen Xa10»,
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perh, STHM OH OTIMYACTCA OT KHCJIOPOXA, KOTOPHll TOJBKO
NOAAEPXKUBAET FOPeRHe APYrWX TeJ, HO caMm He ropurl. Boy
COCyZ, HanoJHeHHm BoZOpoAoM. Ecnd A nozuecy K Hemy nJja-
MH, TO Bbl YBROHTE, UTO ra3 3aropuTcs, XOTH He ApKHM Iia-
MeHeM; Bbl BO BCAKOM CJy4yae YCJBIUHTE, YTO OH TOPHUT, €CJH
H He YBHIHTe njaaMeHd. HTak, BOAOPOJA COBEPLIEHHO OTJIHYEH
OT Kucaopoja. O Ype3BHIYRHHO JIErOK: Bl BdJeNH Buepa,
4TO XOTA NPH NeACTBHH radbBanHueckoll GaTapen HA BOAy B
OAHOM KOJIOKOJE COGHDaeTCa BOAOPoJa No 0GbeMy BABOe Gu-
Jee, 4eM KUCJIOPOAA B APYroM, TeM He MeHee BeC 3TOr0 ABOH-
HOrO 06beMa BOAOPOAA COCTABASET JAIIL /s Beca 0GPasoBaB-
IIerocs MpH 3TOM B TO Xe BpeMs Kuciopoaa. S zepxy cocya
¢ BOAOPOAOM B ONMPOKHHYTOM NOJIOXKE-
unu. Ilouemy? Ilotomy uro s 3Haio,
YTO BOAOPOA OYCHb JIETOK H YAep-
JKMB2ETCH B ONPOXHHYTOM COCYAe TaK
- K€ XOpOLIO, KaK BOAA YAEpXHUBaeTCs
. B cOCyne, cToslleM NpaMo Z,

Sl Mory nepensBaTb BOAY M3 OA-
HOro cocyfna B JApyrofi, HaXoasmKAcs
B NMPAMOM [OJIOXEHHM, TOUHO TaK e
#. MOTY NepenuBaTb BOLOPOA U3 Of-
HOI'O cocyfa B Apyrofi, e€ciW 3107 Puc. 28.

COCYA HaXQAWTCA B ONDOKHHYTOM IIO-

JoxeHud. IlpoaenaeM 910T ONHEIT: ceilyac B ONPOKHHYTOM CO-
cyAe soaopoaa uer (puc. 28). fI OCTOPOKHO MOACTABJIAIO NMOA
HCTO COCYJ, HANOJHEHHBIA BOAOpOAOM. ITocMOTpUM, B KaxkoMm
M3 IBYX COCYROB OKaxercsd Boaopon. [IpuGauwxan cBewy X
060MM coCyAaM, HaXOAHM, 4TO B TOM COCyje, B KOTOPOM
BOAOPOZ HAXOAUNCH Tupexae, ero GoJblle HET,— OH Ne-
peMecTHNCA BBEpPX B APYroii COCYXR, rie Mhl ¥ OOHAPYXHUJIH €ro,

! Tpotece roperHd ABAAETCA IPOUECCOM OKHLAEHHT, T. € XHMH-
YECKOTO COCJMHCHHA BEINECTB C KMCAOPOAOM. [IpH HOKOTODMX VCAOBHAX
(THXHt paspan 9JAeXTpHYECTBA, AeHcTBHE YABTPADHONCTOSHX JyuedR)
KHeaopox (Monekyan Og) Taxwe cnocebeH «ropeTh», OH NpeBpailaeTc
TOrAa B 030H (Mouekyan Qs).

* BosgopoX, Kak cammlil JerxM# H3 XHMHYECKHX 9J1eMeHTOR, Yfio-
TpeGaseTcd NDH HaENOJHEHHMH BO3LYIUHMX WIAPOB H JUpmwxabaell, Jro
NPERCTABASET M3BECTHYK ONACHOCTh BCAEACTBHE TOPIOYECTH BOAOPOAZ,
TaK NTO B HACTOAUEE BPEeMA RPeNIOUHTAOT YnoTpeGicHHe Iernnd,
KOTOPWHA B 4 paaa Taxenee BOAODOIAA, MO MPeACTaBAAeT coBofl Tak
Ha3. MHEPTHMA HAH OJaropofiisit ras, ¢ GOARIIKM TPYAOM BITYNAI0 LM
B XHMAYECKHE CORIIHeINA,
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Baum sicno Teneps, uTO "acTHuku GLIBAIOT BechMa PasnMYHO-

FO pojia ¥ UTO OHY MOrYT HMeTh passuunbie O0LEMH H Bec.
S mMory nokasaTh BaM JBa-TPU OYeHL MHTEPECHLIX ONLITA B
noATBepxAeNNe 3TOro. Hanpumep, s BelAyBal0 MBIABHLIE fy-
3bIpH MOCPEACTBOM BLIALIXAEMOI'O MION BO3Ayxa. DTH NMy3eIpH,
KaK BHARTE, NZJai0T HAa SeMJIIO, NOTOMY YTO HANOJiIeHB! OOLIK-
HOBENHbIM  BO3JIYXOM,

a BOJA, COCTaBJAIO-

B000pod wasg HX CTCHKHM, 3a-
nAagmura CTAaBJfAET MX NAJATh
. suu3. Ho yro Oyaer,
€CJIH 1 BAOXHY B MOH
Jerkue Bojopox (3107
ra3 He BPE/IHT JCTKUM,
gaggyx XOT##t H HEC NPHHOCHT
== HM TOJb3Bl) H BHAYIO
HM MbLIBHBIH TIY3bIPb?
CMOTpHTE, KAK ILIaBHO
NOJHMMAETCSA K NMOTON-
Ky 3TOT Wy3bipb. BoT
Puc, 29, OH yAapuics o NoTo-

JIOX H JOnHyJ1. 3107

ONHIT OYeHb XOPOLIO MOKA3BIBAET, KAK JIErOK BOAOPOJ, NHOTO-
My uTO, IECMOTPS HA TAXKEALH HCMOpPYeHHBI BO3JYX, OCTaB-
WMHACA B MOHX JIETKMX M CMEUIABIUMACA ¢ HAWIUM rasoM,
HeCMOTPA HA BEC CaMOro nyselps, BOJOPOA TOAHAJI NY3bIPh
BBepx. 1 npoty Bac oGpaTHTH BHUMAHHE HA 3TO pasfHuHe
Beca KaK HA4 JOKasaTeJbCTBO DA3JMYHA MEXAY YacTHIAMH
pasHbix Tei. [Jlns npHMepa BO3bMeM OObLIKHOBEHHbLIE BCULECTBA:
BO3JYX M BOJY; 3aTeM CaMOe THXKeNOe BeIecTBO — NAATHHY !
H, HaKopel, ra3 BCAopoA. IlocMoTpuTe, KaK OHA Pa3iHuaOTCH
MeXAy cofofi no cBoeMy Becy. Takolf KyCOK NNatTHHG! DAaBCH
no Becy KOJNWYeCTBaM BOZALI, BO3AyXa A BOAOPOAA, OOLEMBI
KOTOpBIX TNpefcTaBiaeHbl 3THMH wWapamu (puc. 29). SToT TIpH-
Mep A4eT NOHATHE 06 OrPOMHOM pas/HuUMM BEUlECTB B Bece
BellleCTB, CTOJb PA3JMYAOIMXCs Mo cBouM obvemam. Ha nocke
Hamvcana Tab/Mia, B KOTOPOHl TOUHO BHIPAXKEHO 3TO PasvIMune

B00a
o

1 B pacrosuice BPpeMA H3BeCTed MOTAMI OCMHA {(YASAbHHH Bet — '
22.5), Taukeaee naaTheM (ya. eec-— 21,5).
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Bec paBubix 0O6BEMOB DAZHHX TeA

[laspatuue rea T;g;n:;{ z“n::ggy-' I%i:j:;ﬁa;z IE%T;”;:“

Beca Beca 7 ‘n:::gauy
Bomopon . . . . . . .. 1 — -
Hosayx . . ... . 144 1 —
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Tlaatsua . .« « v v - & 256774 17831 255

Kscjopon n BOAOPOA, COeAMHAsCh Mexiay colois, oGpasy-
10T BOAY: Bbl BHJEJM OFPOMHOE Pa3iuuue Mexslly oGLEeMOM M
BHAOM O6pasoBaHBol TaKMM O6pasoM BOAB M 00BEMOM H BA-
ROM YacTHI, W3 KOTOpuWX osa cocTout. Jlo cuX mop eume nam
He yAanoch OGPATHTb BOAOPOJ HJB KHCJAOPOA B JKHRKOE CO-
crTosMue !, a MEXAY TeM NepEoe nobyxiaelue 3TUX Tel IpPH
HX XMMHUECKOM COCJHHEHHH — NepeliTH B XKHAKOE, 2 3aTeM H
B TBepAOe COCTOfHMe, Mbl He MOXCM COCAMHHTH S5TA pasiui-
Hble YacThibl §e3 Toro, 4TOfLl NPH 3TOM HE MNONY4anach BOAA.
3a6aBHO NOAYMATh, KaK 4acTO, HO 6eccos3naTeinbHO, Ka) Abid
W3 Bac [enaJ ONLIT COeLWHEHHU] KHCJOpoZa ¢ BOJOPOAOM
H ofpasoBanust BoAbl. BosbMuie, RanprMep, cBedy X UHCTYIO
CepedpsIHyIO JIOHKY MM KYCOK YHCTOIO 0JI0Ba; eC/H Bbi 6yne-
Te NePXaTh JOXKKY WM 0J0BO Haj NJIaMeHeM, TO YBHAMTE,
4TO OHH HEMEAJCHIIO MOKPHiBaloTds KanjsMu pockl (He napa),
KOTOpLIE 3aTeM HCnapsioTCcs.

ClefyiOLIHi ONLIT NOKAXET 3TO elle ACHEE. I'-n Anaepcon
NOCTABHT CBEYKY NOA CTeKNSAHHBIM KOJOKOJIOM, M Bbl YBHAHTE,
KaK CKopo mpu 3ToM 0Gpasyercs Bofa (puc. 30), KaK CTeHK
KOJNIOKOA 3anoTeBaloT: CKOpO Ha HuX 00pasylOTCH KamjH, KO-
TOpHle NOTEKYT Ha GMII0f0, NOCTABACHHO® HOA KONOKOJ; TYyMaH
HA CTEHKAX M KallJi — He 4TO HHOE, KaK BOja, ofpasyolnascs
BC/eACTBHE COSJMHEHHS KHCJOPOJAa BO3AYXa ¢ BOJAOPCAOM, Ha-
XOMALIKMCA B BOCKE CBEUKH.

t Kucaopof, a TaKk¥e ROAODOJ Oblad CXHHKEHH B 1877 r. Kaapere
o TTuxte, #MAKRA 8oA0poA & OOJAbWIOM KOTHUECTBE 6o foayder
Hsroapoy B 1898 F
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IMpusssutacy 3a PACCMOTPEHHE XHMHMYECKOTO CpOACTBA, A
AOJDKEH DACIIMPHTL BAIUH NOHATHA 06 5TOH cuJe AJs TOTO,
UTOGB OXBATHTbL BCE BELIECTEA, 00HAPYIKUBAIOWIYE XHMHYECKOR
CPOACTBO Apyr K Apyry. Beas ato cpoxcrso 110-Da3HOMY H3-
MEHACT XapaKTep TeJ M NMPOH3BOAKT B HHX BECHMA 3aMEUATEIb-
Hii€ DpeBpaleHHst W sABJIeHMA. ¥ MEHA 34eCh HEMHOTO XJicp-
HOBATOKHC/IOTO Ka/HAl W CEPHHCTON cypbMbl!, CMewaB 4acTH-
UBl JBYX Da3jidiHHX TeJ, fl XOUy NOKa3aTh B OGLUeM Buje He-
KOTOpbIe SIBACHHSA, NPOUCXOAALINE NpPH RefcTBHY ApYr Ha apy-
ra pasanuublX vactud. §I MOry 3acTaButh 5TH Tena aefioTso-
Barb JAPYr Ha APYra pas3auudHBiMH CIIOCO-
Gamu. [ns mawero onmrta s Harper ux
CMECh, — TO e camMoe [pOM30UWIIC GOhl,
ecnd Obl A yAapun 3Ty cMech MOJOTOM.
51 npubamxaio BAKMCHHYIO CMHYKY K
CMECH, W B Hell HEMeNZeHHO NPOMCXOMHT
B3PEIB C MI'HOBEHHON BCHBIMKON U Bhl-
AcacHuEM TI'ycToro 6esoro AmiMa. 3pech
BBl BHAHTE fefiCTBHE XHMHUECKOro cpog-
CTBA: OHO NPEOAOJIENO CHJY CHCNJIEHHs,
CYUIeCTBOBABILYIO  MEXAY  uacTHIAMH

Puc. 30. STAX TE.L
>~ Bor memsoro Caxapa — BellecTRa,
COBEPIIEHHO OTIMYHOTO OT uepHOH cep-
BucTofi cypeMul. IMocMorpam, uro NPOH3OAALT, KOTAZ MBI CMe-
LIaeM BMECTE Caxap ¢ GeprosieToBOH COJbIO 2, §] npHKacaioch K
CMECH CepHOH KHCJ0TOH. Bm BHadTe: cMech 3aropaercd H ro-
PHT OCTeNneHHO Gosiee GReCTAIHM IIaMeHeM, yem B npexHeM
caydae, CMOTPHTe, KAK CHJIA XHMUYECKOro CPOACTBA NEPeXOdUT
OT OAHON YacTH CMecH K APYro#l, BOCIJIAMeHss €€ M IIPOH3BO-
A B HEH 3aMeTHOE ABMXKeHue,

! Ceprucran cypoma (SbsSs) maxomutcs B NpHpOAEe B BHie TeM-
HOCEPON MACCH!, HR3BIBACMON CYDBMAHEMM 6acckom.  Cymecrsyer Apy-
roft 8Bj CepHHCTON cyphMM, Tak Has. NATHCEPHHUCTEA cypbMa (SbsSs).
Beproaetosy coas (Xaoprokucasid Kami) ¥ CepHHUCTYIO CYPbMY H3AO
CHEMBATL ¢ GOALLION OCTOPOKHOCTHIO, TOTOMY YTO IPH BTOM MOTYT
NPOHIOATH B3PHBH, OHH AOMKHH GHTH Da3MENLUEHN OTAeABHD ApDYF
OT Apyra # CMeMIAHE BMecTe NIEDOM H2 JuCTe Oymard wam TIPOTIYCKa-
HHEM Yepes TONCTOoR CHTQ,

* Coemenne Gepronetosoft colH ¢ Caxapom He TpeSyer Tex e
fipeaocropoxuocTet. OHM MOTYT GHTDL Pa3MeNbYeHH BMecTe B CTYNKe
Ges omackocts. Oams wacTs XJIODHCTOFO  KJJIKA M TPH  yvacTh caxapa
COOTBETCTAYIOT Hend. JIOCTAaTOYHO MPUKOCHYTRCE K cMeow CTEKANLIIOR
Naxoykofl, 06MOKHYTOR 8 copuymo gucrory (K),
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H ROMKEN KOCHYTHGA TENePh HEKOTOPHX OBCTOATENLCTB,
KOTOpLIE TOTPe6yIOT BIMATEALHOrG pacesorpenus. Mut yxe
3HaeM HEKOTOpLIE H3 JAGHCTBLH XHMMUUECKOIC CPOACTBA, HO
AR TOTO, 4Tl GoJee NOAPOGHO O3HAKOMHTLCA € 3TOH CHJOH,
MBI JIOJKHBI YKAa3aTh B H4 HeKOTOpbie JPYTHE €¢ MAefcTBHd.
Ilepen mavm nBe coJu, pacTBopeHHbie B Bofel. O6a pacTBopa
GecClBCTHL, H B CTaXaHaX, B KOTOPhle OHM HAJATHI, BbHl He MO-
AETe OTIHUNTL OAWH 0T Apyroro. Ho ecam s cMewaio HX, TO
MEXY HUMH HAUHET NPOSBJIRTLCH XUMHYECKOE MNDHTAXEHHE.

9 caupao ofia pacTBopa B CTakaH M HE COMHEBAKOCh, UTO
Bhl CPa3y YBHAMTE B HHX HEKOTOPYIO NMEpeMEHy: ORHM HAUMHAIOT
NPHAVMATE MOJOUHLI BHMA, HO NeHCTBHE NPOHCXOAHT MEIJEH:
HO, HE TaX KaK B TeX CJYyYAAX, KOTOphle Mb! BUAEJM Npexuae,
IOTOMY 9TO CKOPOCTB JAeficTBHSl XHMHYECKOTO CPOACTBA PAs3HO-
o6pasua no Geckomeunoctd. Ecum ke Kak crefyeT cMemath

. 06¢ KHIKOCTH, 8360ATaB HX, TO Mbl GLICTPO MNOJYSHM HHOW

peayabrar. [To Mepe TOro Kak s MEUal0 MX, OHM CTAHOBSITCH
BCe rylie M rylle, KHAKOCTh HAKOHEH OTBEPACBAET H Hauy-
H4ET NepPeXOBMTb B COCTOSIHHE TECTa: CKOPO OHA COBEPUICHHO
OTBEpjeeT; Mbl HE YCNeeM OKOHURTb CErOfHAIUHeH JeKUHH, KaK
ona oGpaTHTCA B TBepAHIH KaMeHb, KOHEUHO, MOKDHIH KaMeHb,
HO BCe-Taku Gojice MJIM MEHee TBepAnid. Bce 3TO MPOHCXOAHT
BCACACTBHE XMMHYECKOTO CPOACTBA. XHM{YecKoe CpoJCTBO 3a-
MEeuaTeNbHO €lle B TOM OTHOWIEHWH, YTO ONO MOXeT JuGo
AeRAcTBOBAaTL Cpasy, Au6O OCTaBaTbCA HAa HEKOTOPOEe BpeMA He
neficTBYIOIAM, JTO OUERb MHTepecHOe siBJeHHe, IOTOMY 4TO
Mbl HUUYero MofoGHOro He 3HAEM HA OTHOCHTEAbHO CHIbl THArO-
TeHus, BU OTHOCHTENBbHO CRAM cueniexns® Bor, Hampumep,
KHUCJAOPON, & BOT KYCOK yrjs. §l mOJIoOXy yroab B KHCJIODOAL
KHCIOPOA MOXKeT MeACTBOBATh Ha YaCTHLUH Yrnd, HO OH He
aeficryet. [TogoOuuiii cnyyall npeferaB/seT He3aX(KeHHas CBE-
ya, KOTOpas CIOKOHHO CTOMT Ha CTOJe, WOKA e¢ HE 32XIyT.
Ho neno He Bceraa ofxoxurcsi taxum ofpasom. BosbMeMm Be-
1lecTBO, TaKoe e rasoobpas’soe, Kak KHCJIOPOA; €CJH A 10-
AOXKY B Hee STH YaCTH METaJJa, TO MEXAY METajlloM H rasoM

* Cepnokieamfi natp (NasSO4} B XAOPHCTHME  KaAbUHA (CaCls).
Jas roro uTofEl ONWT YAAACH, PACTROPLI JCJIKHEBL OLITH [ACLICTT HLIMH,

t B pacTOAINEE BPEMA CHAY TACOTCHHE OTAMYAIOT OT CHA CUclnIe-
HHA 'H XHMAueckoro cpoiactpda. CHawr cuemacnys, o0ycropaHnalouyse
AMAXOE M TBEpIZOe COCTOSHMC Tea, PaccMaTpHRAIOT, KaK Te e CaMmbie
AEKTPIYECKHE CHJALL. KOTODLIE OGYCAOBRHBAOT XUMHUCCKHE CcOeluue-
Hus, B cayuaeé mupaxocTeR JAEHCTBHE STHX CHA BCChMA MANO CPaBHH-
TeAbHO ¢ HHTEHCHBHOCTLIO TEIMOBOr0 ABMXECHHA,
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HEMENJICHHO JIpou3oiaeT coeAnnenue. Menp # xJop coenuts-
10TCR GJArONaps CYIecTBYIOWEMY MeXLy HHM# 7 XHMAUECKOMY
CPOACTBY M OOPasyioT 1T€/10, COBepPLIEHHO OTJIKTHOE OT OGOUX
BELUECTB, BOIUCAWHX B coepuiierive. OfHAKo ne Haao AyMaTts,
YTO B NEPBOM TpHMepe, KOTOPHIM A ceflyac Mokasan, He cylie-
CTBYCT CPOACTBA MEXAY YFJEM H KHCJOPOAOM: KaK TOJLKO A
NPHBOXKY 9TH T€A2 B TaKOe COCTOAHME, B KOTOPOM 3TO CPOA-
CTBO OOHapYyXuTCsl, siBJeHke GyAeT coBeeM aApyroe. §I 3ai-
Tdio KYCOK yrJid M BHOIIY €ro B COCYA € KhCJOpoAoM. Kax
BHAHTE, NPOMCXOANT TOPeHHE C APKUM G/IeCKOM.

B stoM cnyuae xuMpyeckoe cpoAcTBo NPHBOAHTCS B Heii-
CTBHE COBEPLICHHO TaK Xe, KaK NPH 3aXKAI'aHHH CBEYH MJH
YrJefi B KaMuHe: BEIeCTBA 3TH OXWAAKT, HOKA M AALUM
UM BO3MOKHOCTE HAYaTh B3aHMOJEACTBOBATB C KHCJIOPOJAOM
Bo3ayxa. Moxer i GuiTh 4T0-AMGO KpacuBee 5TOrO CrOpanust
Yraa B xucaoposie? Kaxnas na Maikx MCKpP €CThb YacTHUE, OC-
KOJIOK yraIs, HakaJeHHOro Ao0bena, OTEPOLIEHHOTO B KHCAOPOA
H TOpAIiero B HEM TeM SADKAM CBETOM, KOTODLIH BH BHAMTe.
Teneps nossosbTe MHE COOBUMTL BaM eUle KOE-YTO O XHMHYe-
CKOM cpoAcTBe. Bl BHIHTe, KaK yrosb TOput B KHCIOpPOAE:
KyCOK CBHHila GyleT ropeTh B HEM ¥aK K€ XOPOUIO, KaK YroJb,
H JaXe Jyuwe €ro, moTOMy YTO KYCOK CBHHUA 6YIeT AeHCTBO-
BATb HA KHC/OPOA HEMEJJIEHHO HOCJE NOMEUleKHA B HEro, Tax
Ke Kak Welb RelicTBoBaia Wa xs0p. Tenmeph Bo3bMeM KYCOK
Kenesa. Ecit ero Harkaiute M rnomecTuts B KHCJIOPOR, OH
CTOPHT TOYHO TaK e, KAK Cropes yroJb. $l BO3bMY HeMHOro
CBHHLA H II0KAXY BaM, YTO OH CrOPUT B KHCIOpOZAE aTMocdepti
npH OGLIKHOBEHHOH Temneparype. BoT Kycok cBHHua, KOTOphiil
1 Ra-J\HAX BaM TOKA3bIBAA: NOMHHTE, i COCAWHHJ ABA KyCKA
$TOro cBuHIR. Ecsu A Teneps cAaB/IO BMecTe ABa KycKa CBHH-
Ia, TO OHM HE NPHCTAHYT APYr K APYrY, IO TOH NPHUHHE, YTO
OHH NPHTSHYIHMN3 aTMOCHEPE! HacTb ee KHCAGPOAA H HOKPHI-
JHUCH CJI0EM OKHCH CBHHIA, XOTOpasi 06pa3oBisiack HAa HX MO-
BEPXIIOCTH BCJIEACTRHE HACTOAWIETO CrOPAHESA MeTaslia, WM CO-
CAHIHCHHA €ro ¢ KUCOPOAOM. BHl BHAUTe, UTO XKeJe30 Xopomo
roput B Xucaopoge. [loueMy ke 3TH HOXHHiL! ¥ 3TOT CBHHEN
HE BOCANAMEHAIOTCA, KOTAa JeXar Ha ctone? CJAHTOK CBHHIA
NOKPLIT 060/0UKO/ OKHMCH, TOrla KaKk TpDH TOPeHHH XKenesa B
KHC/IOPOJe pacnjaBJeHHASA OKHCb OTHeNAeTcS OT Hero, OCBO-
Gox/af rakeM 06pazoM BCe HOBYIO M HOBYIO NMOBEPXHOCTb Me-
Taula, KOTOPast B CBOIO OUYCPEAb CrOPacT B NPHKOCHOBCHHN ¢
KHCJIOPOAOM, T. . COEBNHHSCTCH C HHM H OGPasyeT OKHCh,
A BOT 3jlcCh B 3TOM MaNCHILKOM CTEKJIIHOM cocyaie HaXoAuTCA
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napodophsiit ceunen . Cefiuac g nokaxy, 4T0 OH BOCHJaMe-
gaeTcA MOMeHTaibHO. CBHHenR Gbinl BechbMa TWATEJNBLHO NPHTO-
TOBJCH B BHJE MEJKOIO NOPOLIKA, MOMELICHl B CTIKAMIIYIO
TpyOKY M 3ailasii B Heil, YTOOB Re LONMYCKaTh K HeMy BO3AYXa.
910 OblA0 CAENAHO ¢ MeCAll TOMY Hasaj, C/IeJ0BaTeNLHO, NO-
POLIOK MMEJ JOCTATOHHO BPEMEHH, UTOObI OCThITh 0 HOPMaJh-
Holt reMnepartypul. ClienoBareNbHO, feficTBHe, KOTOPOE Bhi ceil-
yac YBHAHMTE, NPOUCXOLMT JHIIL KAK PE3YJLTAT XHMHUYECKOTD
cponcTba. I OTAOMHA KOHel, 3aNasmuHod TPyOKM ¥ BHICHINAR
Ha 6yMary CBHHUOBBIH mopoiwok. CMOTpuUTE, CBHHEL MOMEHTaJb-
HO 3aropejicsi, OB Aax<e 3axer 6ymary. 3TO rOpeHHe eCTb He
uT0 HHOE, KaK JeficTBUe OOBIKHOBEHHOIO XHMHYECKOTO CDPOA-
CTBa, BCETAA CYLUECTBYIOLKEro MEAAY 4acTHUAMHM OueHb YHCTO-
'O CBHHLIA H KHCJIODOAOM BO3ZyXa. )Keneso He ropur, KOrza
010 HC HaKaJeHO NpeABapHTeNLHO KOKPACHA, MOTOMY 4TO OHO
HOKPLITO CAOEM OKHCH, KOTOPH He AODYCKae¥w A0 Hero jefi-
cTBHA Kucaopoaa. OHO MOKPHITO Kak Gt cjoeM Jiaka, nogolHO
TOMY, KaK Mbl NOKpbiBaeM KapTHHY BeIECTBOM, KOTOpOe
NpPENsITCTBYET AefiCTBHIO XHMHYECKOTO CPOACTBA MEKAY TC-
Jlami.

IMoiigem Tenepb HECKOJBKO Janee B Jese HCCNRAOBaNAs
XAMKYECKOr0 CPOACTBA. 3aMeyaTeJbHO, YTO NPHTSKCHHE MeX-
AY PasJHUBLIMA YacTULAMH NPOAO/IKAEEeT CyIIecTBOBaTh H TOT-
N3, KOTAA OHH Y2Ke NpeABapHTEJbHO COeAMHEHbl C APYraMu Be-
1ecTBaMH., BoOT, Hanpumep, HEMHOro XJIOPHOKHCJOIO KaJwud,
COJlepIKAULEro KHCJAOPOJ, KOTOPbIA, Kak Mbl Buepa BuJeJH,
MOKHO 43 Hero AoGhITh.

B 3TOM Tese KHCJAOpPOI COeinHeH C APYrHMM BelLleCTBaMH
R YAEDKHBACTCH B HeM XHMHYECKHM CPOACTBOM, CYLIECTBYIO-
ILAM MEXIY KHCJAOPOAOM M NPOYUMH BEleCTBaMH, TeM He Me-
Hee 3TOT KHCJOPOA, KaK Bbl BHAEJM, MOMKET COEJRHHATECA C Ca-
x2poM. DT0 CPOACTBO, CAEI0BATENbHO, MOXKET AeHCTBOBATL H
qepes BellleCTBa, HaXOARlIHecAd B PasHbIX COEAMHCHHAX C
JlanebIM BellecTBOM. Sl XOuy nmoKasaTe BaM, KaK 3ameuarelisHO
CHJAa XHMHYECKOTO CPOACTBA OGHAPYKHBACTCS B npoluecce, HA-
‘3niBaeMoM ropenneM. Ecnu R BO3eMY Kycok ¢Qocdopa, 3axry
¥ HAKPOIO €ro KOJIOKOJOM, TO Bhl yBHAMTE, 4TO Cropanme ¢oc-
opa Bce-Taku NPOMCXOAMT OJAroJapa XHMHUUYECKOMY CpOA-

t B crekAsnof TpyGKe HRArpeRAlOT BRHHOKHCALIA CBRHEN XO cna-
6oro Kpaoioro AMCHHA, MOKA OH BLUICJSICT NAPLL Kak Tonbko napwm
NCPeCraloT BLUCAATLCA, KOHey TPyOxd 23anaHsisloT H AaoT el oxJa-
putpea (K}, '
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CTBY (BeAb ropentie BCErAZ eCTh CNEACTBHE XHMHUECKOr o Cpon-
c1Ba): docdop npu sTOoM ofpamaerca B nap, KOTOpPLIA uepes
HEKOTODO® BPEMA (K KOHIUY JIEKIKH) CFyCTHTCS B XAONbA, i0-
XoXue Ha XJoubs cHera. Ho uto caysures, ecan g OrpaHuyy
ROMAYECTEO BO3AYX3, B KOTOPOM MPOHCXONMT ropesne? Torga
Gocdop noracuer. Bor kycok KaM@aphl — BellecTsa, KOTOpoe
OUQHE XOPOWIO rOPMT B BO3AyXe H faxe, GYAYUH MOJOMKERO
B BOMY, nNaBa€T? Ha Hell W ropHr, ¥6O BO3AYX HMeeT ROCTY!I
K HEKOTOPLIM 3 ero wacthu. Ho ecam 2 orpammuy KonmueeTso
BO3yXa, NOCTABHB XOJIOKOA HAj KYCKOM ropsmieli Kamapsl,
KEK § Terep, 370 [eaio, TO Bsf YBHAHTE, UTO OHA IOTACHET,
- Oruero xe sro nponcxogur? He or HeJOCTaTKa BO3AyXa, —
€ro eIle MHOr0 OCTANOCh NON KOJOKOJMOM. Bl BEPOSITHO,
AOrafniBaeTech, YT0 Kamapa- racCHer OF HeZOCTATKA KUCJO-
poaa. . ’
310 sacTaBaser mac 3aHATHCH BONPOCOM O TOM, MOXET JIH
KHCJIOPON, NpOM3BECTH GoJiee W3BECTHOTO KOJHYECTBA HefiCTBAN
und padorsl. Kncaopox nox stum kosoxomom (prc. 30) ne mo-
XKET NOAAEPHKATh IOPEHHS HEOrPAHHYEHIOTO KOJHYECTBA CBe-
M. KaK BUAHTe, OHa Teneps noracaa. KoaugecTso xuMauecko-
FO MPHTAMEHHS, HIH CPOACTBA, KHCAOPONA TaK Me CTPOro orpa-
HHUEHO, KaK W NPUTSIKEHHE TATOTCHUA,—OHO He MOXeT mepeti-
TH 33 H3BECTHbIE MPEfeJIEl HIH HE AOCTHTHYTH B KOHLE-KOHIOM
STHX TIPEREIOB. YHHITORHUIL ONPeACHEHHOE KOJHUECTBO CHARI
AelicTBYIOllee B STOM KHCAODOAE, TaK e HEBO3MOXHO, Kax
HEBOSMOMHO VHMUTOMHTL TATOTEHRE, BeC HJAM elle KaKyk-
HBOyap B3 Takux cua. U xorna g TOBOPHJ, YTO AAA 06paso-
BAHHA BOAH 8 BECOBHIX uacTel KHCIOPOAA COEARHAIOTCA © oA-
HOR YacTbi0 BOAOPONE, 1 MOAPA3YMEBAA, UTO HKM OLHO H3 STHX
DBELICCTB HE MOXET COG/AMHHTHCR C JPYIHM B MHOH NpOMOPINY.
HeBosMoxkHO, HanpuMep, coefnHuTs fecATh YacTed KHCJIopoaa
¢ 6 uacTamu Bojopona uam 10 yacred BOAOPO1a ¢ 6 uacTaMy
KHCJI0pOJa: COeAHHEHHE KHCAOPOAA ¢ BOAOPOAOM TpeGyer
HMeHHO 8 yacTel NepBOTO M OAHY 9YacTh NOCJeNHEro. Teneps
A MMEHHO TaxMM OGPAasOM OrpaHHYy 9T0 JAeificTBHe. XJIONOK,
HAXONAWMIACA B MOHX PYKaX, OYedh XOPOUWO TOPHT B BO3/yXe.
Sl 3mai0 caywam, Korga GyMaronpsau/bHEIE (abpugn  Goutu
B30pBaHL KaK Ok NOPCXOM BCJEACTBHE TOrO, 4TO Meabuafillue
HaCTHILL XJIONKA, PACNPOCTPAKEHHBIE B BO3AyXe, cayyatiHo sa-
TOpanick u nuams GLICTPO NEPEKHALIBANOCH M3 OXHOTO KOHHA
babpuku 8 apyroit. 3ro CBHAETEJIbCTBYET O CPOACTRE, Cyule-
CIBYIOLIEM MEXIY XJAONKOM & KucsiopoaoM. Ecnum s saxry
NIOTHO CBepHYTHM KOM XJONK3, TO OH CKOPO NOTracHET,
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MHOTOMY 9TO s Orphmmuma AocTYn K HeMY Kucsopona
H TPENOXPailHi OT €ro AeHCcTBMA BHYTPEHHOCTL KOMKA, Tak
e KdK B TOM Ciy4ae, KOrja OKHCh, NOKPLIBAOWAA KYCOK

, CBHHUQ, Npe/loXpaHsieT ero. Ho BOT HeMHOro X/10uKa, KOTOPHIf

OCOGEHHBIM CIIOCOGOM NPONHMTAH KUCJOPOAOM. JTOT XJIONOK
Ha3bIBaeTCsl XxJonuatobyMaxHbIM nopoxoM !, §f saxurawo ero,
H Bbl BHANTE TOPEHME, COBEPUIEHHO OTJIHYHOE OT TOPeHs
OGLIKHOBEHHOTO XJIONKa, NCTOMY 4TO B Hero Gbij 3apaHee BBe-

~ BeH KHMCJIOPOJ, ONPEIENeNHOe KOAHIECTBO KOTOPOro TpeGyercs

-~

AN ropenfin. A BOT HECKONBKO KyCKOB GyMArd, OPUroTOBJEH-
HON NOZOOHO XJONYATOGYMAXHOMY NOPOXY2 H MPONHTAHHON
BEUleCTBAMH, COACPKAILHME KHCJAOPOA. 3F0P KycOK Oymari
Obla1 NPONHKTAH a30THOKMC/EIM CTDOHIIHEM, — Bl BUJHMTE BEJH-
KOJIENHLI KPacHEIR LBET ero maaMeny 3,

Bor queT GyMarH, KOTOpHI, ecis He OWHGAIOCh, COACPIKHT
6aput$, npuAaoWEA ero naaMeHy KpacHBBIH 3eNeHHE 1BeT.
A BoT GyMara, NpONHTaHHAS a30THOKWCJOH MeAbio. OHa He rOpHT
TaK APKO, KaK OCTa/lbHble, XOTH NJAMA €ro OyeHb KPacHBO.
Bo Bcex aTuxX ciyvasx ropenue NPOHCXOAHT HE3aBUCHMO OF
KHCJIOPOZIa BO3AYX2. 3AeCh B SLIUKE HEMHOTo mopoxa. S1 xouy
MOKa3dTh, YTO OH MOMXEeT roperb d nojx BOXoR. Bir 3unaere,
NTO Mul HaCHINaeM DOPOX B PYMbe, OTAENAEM €r0 T BO3ZYXa,
noMeinas Haf HUM NYJI0, TEM He MEHee KOJHIECTBO KHUCJAOPOAQ,
COAECPXKALIErocHd B CaMOM MOpOXe, AOCTATOYHO AAf TOro, UTo-
66l XuMHUECKOe JefiCTBHE YaCTAL, 1OPOXA MOTJO NPOSBHTHCA.
[Tpoxenaen crexywowmnit onur. 3aech uMeeTcs cocys ¢ Boaoi,
B B Hero norpyxxaercs nopoxosoit sanau. ITocMoTpuM, Moxkey
A4 BoAA novylnTte ero. Cefinac OH TOPHT BHE BOAH, a Tenephr
K NMOA Hell, ¥ O 6yHeT NPOROMNATL I'OPETh, [OKA HEe BEITOPUT
BeCcb. JTO NPOMCXONMT TOJNLKO OTTOTO, YTO B CaMOM NOpOXe

! XaonuatoSymamuui TOPOX NPHTOTOBAAIOT, TMOTPYHAT XAOMUATYIO
Gymary [ OMeCh CepHON U CaMO# KpPenmKo# a3soTHOM KHCAOTH H a30THO-
Kucaoro xaans (K).

? Tlponyckiiyio OSymary NPONHTHBAWT B npogoaienne 10 mMupyr
cMecbl0 M3 10 uacTedl mo o6uemy CepHOB KMCAOTH M 5 uactielt Kpenkoi
AnMstulefics a30THON KHCJAOTH, SateM TillaTeJAbHO JIPOMLIBAOT €€ Ten-
70§ NeperHanHofl ®OZ0” M NpOCYWMBAIOT NpH  CAaboM  HATpeBaKHK.
INocne sroro nacWmwaloT 6yMary XJIOPHOKUCHANM CTPOHLHAEM, XJOPHO-
WHCALM GapUTOM HAH A30THOKKCACH OKHCBIO MeAH, HOrpyXaa ee 8
TeNARC DPACTBOPI 3THX Coaeh.

3 A3oTHokHCABIA cTpoHuuA [Sr{NOs):} npumensetca B MHpoTeX-
HHKE a4 NoJyuelHd KDacHbIX OTHCI.

‘ 3necs mox Gapurom Gapazedt pasymeeT, NOBUAUMOMY, a30THO.
xnc.n:ﬁ Gaprr [Ba(NOs):], npumessomufica AA NOJAYYCHHA SeJensiX
orgea, ’
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COZEPIKUTCR KOMMYESTBO KUCHOPOARS, HEoSxonuMoe Aasi rope-
nnst. BiauMioe NpHTSOKEHHE MeXIY YACTHUAMU PasiuluHOIQ PO-
Ja JaeT BO3MOXHOCTH NPOCMEAHTb 3aKOHLI XAMHYECKOI'O CDOA-
CIBa H RUBNOE paznoolpasue jleficTBHA 3THX ZFAKOIOB.

Tenepb s Xouy ofpaiurb Balle BHEMAHHE HA SIBJEHHA
TCRHJAOTH M CBETA, Kak HA OZHO' M3 LJABUBIX JcHcTBEA
AHMHYECKOr0 CPOACTBA.

Bot snaere, 4To npu ropeun# Tena JAAwT TENAOTY, KOTO-
pas He ocTaecrcs, a HCuye3aer, Kak TOALKO JeHcTsHe npexpa-
juaercsd. 3HauMr, TENNOTa 3ABUCHT OT AAHHOTO AeiCTBBA TOJL-
KO B TeueHHe TOrO BPeMeHH, NOKa OHO Npojokaercs. He
TAKOBA CHJIAa TACOTeHWAA !, 3Ta CHMJa JeHcCTBYeT HENPepLIBIO,
Ouna 3aCTaBAsET, HANPUMEp, CBMHeU AaBUTh Ha CTOJ TOYHO TaK
)Ke, Kak B TO BpeMs, KOTJa OH ynajJ Ha Hero? 34eck HHUYTO
He Hcye3daeT, KOTAa MNajelnde KOHYAeTCsd; AaBJeHHe HA CToa
CYLIeCTBYeT W OyaeT CVIUEeCTBOBaTh RO TeX fiop, MOKa CBHHEI
He GYJeT C Hero cHAT. B NpOTHBOMOJNOXHOCTE 3TOMY 006paso-
~Banue CBETAa W TEILIOTHl NP AEHCYBHM XHMHYECKOr0 CPOACTBA
“ueMesenno NpeKpaillaeTcH ¢ npeKpalresHeM 3TOro ReiicTBud.
Kaxercs, 6yaro™ namna no¢ioANHO NPOH3BOJXUT CBET H Terl-
JOTY, HO 310 NFCHCXOZM? Jhronapn ndCTOAHROMY TNIPHTOKY
BO3yXa CQ BCEX CTOROH. 0 pasoéa}me Jdamnoft cseta m Teil-
ZOTHI BCAEACTBHE XHMHYECKOTO CPOACTBA MpPeKpaTHTCH, Kak
TOJLKO OyieT npepBaH NPHTOK B Hee BO3ayxa. Yro xe o3na-
YaeT 3TO 3aMeyaTesbHOE YCJOBHe Npossienus Tenaotn? Jeso
B TOM, YTO TEMJIOTA €CTb NPOAB/EIHE elie OJAHOH cuanl Mare-
pHd, floKa AAA Hac coseptuenHo HOBoH. Cefiuac paccMOTPHM

TOMOTY TaK, KaK €cflid Gbl Mb! BliepBbie BCTPETH/HCH ¢ Hell.
Yro Ttaxoe Tennora? Tennroty y3HalT Mo ee cnocoGHOCTSM
npeBpalliaTh fBEPABC TeNa B MUIKHE H XHAKHE B rasoobpas-
HLle, 2 TaKKe DO €e CHOCOGHOCTH NPHBOAHTL B HKEHCTBHE H
GUEHbL YaCTO NPEOJOJEBATL CHLY XHMUUeCKoro cponctsa. Kax .
e moayuacrcs Temnora? Becema pasauuHbIMM cnocofamu, M3 .
HHX Yaule BCEro HOCPEACTBOM XUMMUECKOre CPOACTBA, O KOTO-
pOM Mul cefiuac roBOpUJIH; OAHAKO MOXHO MNOJYYHTh TENJOTY
B Apyram# caocoGamn. HaopuMep, ee MOXHO NPOU3BOAHMTD
nocpeyncrsoM rperus. [Mepsoburruuie napoasl Mupun Tpyt apyr
O Apyra JBa KyCKa jepeBa pJO TeX NOp, AOKAa JepeBO He Ha-
IpeBaeTc A0 TaKofl cremens, 4To BochaameHsercs. Il3pecTHsl

1 CM. npum. ua <1p. 25,

2 3iacce  Dapamel  yCTaHARAUBAET [A3IHWE MEKAY TeM, uTo B
coppeMeniiol (hH3HKe HA3HIBAT CHAOM, W pabGoTOH 3TOR CHAB,
141 Bueprue, '
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. flaxe TaKue CNYSaH, KOTAA BETKR JepeBa Tak CHABHO Tepanucs

OAHA O APYI'YIQ, 4TO BCJACACTBUC 3TOrCO BCE LepeBo BOCIIZ-

" MENRIOChH.

S1 ne Aymaio, UTO MHE YAACTCs TPEHMEM 3aXKeub 9TA ABA
KYCKa Jepesa, HO s JerKO MOTY MPOU3BECTH TAKUM o6pasom
AOCTATOYHO TEMJOTH, uTOOHl 3aMedb HEMHOTO tocdopa.
¢ cuAbEO TPY MX APYr O JAPyra B TeqeHHe ONHOW MHHYTHI, 3a-

© 7€M CTOMT TOJLKO NOJOXHUTb HA BUX Kycox ¢ocdopa, H OH 3a-

© LepeBo, OyMary M 3aX{HraTbh CIHYKH.

. gemnoTy M naBieumeM Bosayxa. Jlam eToro s Gepy

© NOpUieHb  AOJKHO GBITh HellpeMeHHO BHE3AMHbIM,

fopaetcsi. Ecai BLl BO3bMETE MJIAJKYIO METAJIRYECKYIO OYTOBH-
1y, yXpenus ce B npoOke, TO TPeHHeM O JIOCKY M3
MACKOr0 AepeBa Bul MOXKeTe HarpeTb ee J0 TaKoi
cTenenu, yTo GyeTe B COCTOfIHHM NPOMHIaTh €10

1 mokaky BaM Tellepb, YTO KpoMe AeficTBHA
XHMHYECKOI'O CPOXCTBA Mbl MOXKEM NPOHIBOAKTH

MaleHbKM LIADUK M3 XJOMNKA, CMoueHHnfi HeGO.Ib-
m#M KoJanyecTsoM 3bnpa, H IOMElialo B CTEKasH-
Hylo TpYOKy {(pmc. 31), B KOTOpYl0 BCTAaBJIO NOTOM
noplieHh M GHICTPO €r0 HaRaBMiO BHW3. DTHM AaB-
AeHueM § CMOTY 3aXeub HeOONbUOE KOJNHUECTBO
sdupa, TPOMETHIBAOIIErO XJOMOK. [laBnemue Ha

HHaye Mel He AOCTHIHEM TOT'O, YTO HaM HYXHO.
$1 CHALHO HAAABHA NOpWIEHb BHY3, M Bbl BHAWTE
naaMs, NPOKCXOAslee OT Cropauus spupa B HHX-
Heit wactd TpyOku. Ham HYXHO TOJMGKQO HMETh HEMHOTO s¢np-
HbLIX NapOB H BCAKHH pa3s flyckath B TPyOKy cBeXee KOJMUe-
CTBO BO34YyXa. [IpH TaKHX YCNOBHSX Mbl MOXEM NMOBTOPATL STOT -
ONBIT CKOJMBbKO YLOAHO, MONYYas KaXAwil pas opn CAaBJHBAHHY
BO3JAYyXa TEINOTY, AOCTATOUHYIO AAfA 32XHAratuf napon adupa.

93! RyMaio, ¥ro pcero Toro, yTO Bbl yXe BHAeN H CJIbILIa -

s, Gyger AOCTAaTOYHO, 4TOOH OGDACHUTD BaM ofipaszoBande
TeJI0ThI.

[lepéiizeM Tenepb K JEACTBHIO TEMJOTH, NOTOMY HTO Bl
viKe BHAEJH ee cHocoGHOCTb NPeBpaliaTh JEA B BOAY H Nap H,
CJe/l0BATENbHO, YXKEe 3HaeTe JlBa TJABHEHIIUX De3yihTaTa Ha-
rpesanust Tek. 51 Xouy IOKasaTe BaM Teneph, HTO TENJIOTA
paciunpset Bce TeJa 3a OfHHM HMCKJIOUEHHEM M TO JHIlL TIPH
HEKOTOPLIX OMNpEeAEJEHHEX O06cToATeNbCTBAX *. [-# Anfepcon.
Gymer nepxaTh JaMiy UOA 3TOl peTOpTOH, K BH YBHAHTE,

1 Cq. mpuM. Ha cTp. 63.
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470, XaK TOJLKO OHA HAYHET HArPEBATHCS, BO3NyX Gyaer B M30-
6unun BHIXOAUTH W3 TOPJd PETOPTH, [OrPyACHHOro B BOAY:
TEMAOTA, ACHCTBYM i@ BO3AYX, HANOJHSIOLIKI DPeTOpTY, 3d-
CTABJNCT €ro paclumpaTbest. Bor Mcanstit npyr (puc. 32), xo1o-
phlii JIOBOJLHO CBOGOAHO NMPUXOAMT yepesd OTBEPCTHE H TOUHD
BXOAMT B 9TY MepKy; €C/m e sl Harpeio €ro Ha Cnupro-
BOIl JaMne, TO OH YKe C TPYIAOM BOWAeT M B MCPKy, a ccad
Gbl §1 BJOXKWKI €ro B KMOSILYH BOAY, TO OH M BOBCE HE BXOAMII
G un B oTBepcTHe, HM B Mepky. C Apyroft CTOPOHEI, Kak
. TONBKO H3 TeJ BLIZENAETCs] Tenao-
Ta, oBd cxuMalotcs, CMOTpUTE, KaK
BO3AYX CXKHMaeTcd B pcTopre, noc-
Je TOro XKak r. AnaepcoH yaamia
jaMny: plefika pCTOPTHL CHOBA Ha-
noauaeTcsa Bomxoil. BenoMmuuTe, MTO
TONbKO-YTO I He MOT [pONYCTHTH
MpYT Yepe3 OTBePCTHC KM BCTABHTD
- €r0 B MepKy, HO KK TOJbKO A
Puc. 32, OXJIaIWJl €r0, ONYCTHB B XOJIOAHYIO
BOAY, OH CTaln C Bemquafiuei Jjer-
KOCTbIO BXOAHMTE B OTBEPCTHE H B MepKy. JTO fipKOoe [OKa3a-
TeJbCTBO CMOCOOHOCTH TeNJIOTH! NPOH3BOAHTL CHATHC M pace
IIRpelKe Te. ' :

Jexyun V -
Marxuerusm, Snextputiecrno
- -«

BenoMunte, 4TO MBI TOBODHJIM O B3aHMIOM TIPUTAMEHHH,
HIH TAFOTEKHH, BCEX TeJl MpH WX NPHOMIKEHHH APYr K APYyry.
BenoMunte O 33aHMHOM NPUTAXMEHMH YACTHIL B Maccax, HPHTI-
 THBAIOLLMX YACTHUSL XKeJesd K Keaesy, MeJH K Meau, BOAH K
Bofe H T. A. Benomuite, Aanee, 4ro B BOJE Mbl HAULIH 4HaCTH-
Isl ABYX PasTYHLIX POXOB, MPHUTACHBAIONIHE APYr ApPYra: 310
yKe 60/bIIOIT nar Bueped, B MO3HAHHH NPHTAXKEHHA M cluennc-
HHA, OTOMY 4TO 3ACCh Mbl HMEJH AGNO C NPATSIKEHHEM MEXRY
pasJuuHbLI MU yacTHuaMa Marepid. Bomopon moxer mpi-
TACHBATL KHCJOPOA M, COSARMHSSACH € HUM, 06Da30oBhiBaTL BOIY,
HO OH He B COCTONHHM TPHTHTHBATE Kakylo-au00 H3  CBOHX
co6CTBeRHbIX uacTUU. TakuM o6pasoM, 3€Ch Mbl MMeJn NepBoe
yKa3anue Ha CYLeCTBOBGHHE HBYX DPOAOB MPHTSKEHHSA L

' B jmerosiiee BPeMs H3BECTHO, HTO MOACKYH 80Z0POJA OUHIIHO
COCTONT M3 Hayx atomoB (He) B uto UMERNO SACKTPOMATHHTHLIC CHABL,
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® (eroana Mu PacCMOTDHM NMDHTSAKEHRE ele Gonee HHTEpEC-
1oe, @ MMEHHO NpHTAXeHue, ofiajaiomee ABOACTBEHHOH na-
typoili. TIpexcjie Bcero s MOCTapaioch PasbACBHTL BaM CyUL-
HoCTh 3TOl ApoificiBeninocTd. MiHorAa Tend OLIBAIOT HajeJleHb:
YAMBUTE/bEBIM CBONCTBOM MPHTSAKEHHS, KOTOPOTO OHE He 06-
HapyXHBA;0T, B OGLIKHOBEHHOM —cocTosituy. Bor, Hanpumep,
. KyCOK Cypryta, WMelouiu#l cBOCTBA MPHTAKEHHH. TRrOTCHUS H
~ClENJIGHHS; @ KOTMa'§ 3a)KAraio %ero, T0 B HeM OGHApYyKH-
BAETCH M MPUTSKElNe XHMH4eCKOro CPOACTBA K KMC/I0POAY BO3-
ayxa. Bce 3t cuaBl Mbl HAXOHMM B CYpryie, Kak-ByATO
OHH COCT4BJSLIN 1acTh ero Bewectsa. Ho ecth ee ojfHO cBO-
CTBO Cypryya — CBOlcTBO, KOTOpoe f NOCTapaiock MOKa3aTh
BAM TpH TOMOILM JErKOro FyTanepyeBoro Nyseips, HaMmOJIHERHO-
o BO3AYXOM H BMCSILIErO HAa HUTA. B HacTosmee BpeMs MEXAY
DIZpOM M CYPry4oM HET RUKAKOTO NPHTAKEHH:A: MOMET GHITh,
Wwap KojefneTcst NOA BJMSAHHEM JIerKoro BeTpa B KOMHATE,
HO OH He NpHTArKBaeTcA cypryuoM. Ecau xe # noTpy Cypryd
KyckoM @Qnasens, mopdecd ero GAm3KO K IMapy, TO Bbl YBRIH-
Te, YTO B Cypryue TOJbKO BCACACTBHE TpeHHE €ro 0 paaness
BOSGYIKIEHa CHIa MPATSXKERAS, Npexje He MPONBJABLIAACT B
gem. Bbl BHauTe, KaK OH nparsrmsaer map. llputsxenne 5TO
'8 IeTKO MOTY YRHUTOXHTB, KaK ¥ BO3GYAMTD. Jas storo Mue
CTOHT TOJBLKO TPOBECTH CYPTYHUOM 1O moeil pyke. 51 MOBTOPsIO
onuiT, BO30YXIAi0 NPUTAXKEAde B Cypryye NOCPEACTBOM TPC-
HHd ¥ BHOBbL YHUYTOXAIO €ro, npoBeas MO Moeli pyke. Bol
YBHJMTE, YTO TOT )K€ ODHT MOMXHO IOBTOPHTH W C ApyrHMd
venamu. Hanpmmep, % RO3bMy cTeK/AHHYIO NajKy # noTpy ec
11eJIKOBOf TPATKON, NMOKPHITOX BELECTBOM, KOTOpOe RashiBacT-
csi amanbramoii !, OxaspiBaetcs, ¥ B cTekne Oyaer B036yK-
neno nputsxenne. CMOTpUTe, KaK majka OpUTArHBAcT K ceGe
ap: B CTEKJe, KK H B CYPryue, i JefKO MOTY YHHUTONKAIL

© KOTOPLIX FOBODHT B NaNbLHEILIEM dapaneft, aBAA'OTCA CYIIHOCTLIO
TAK HA3. XHNHUECKOrO CPOACTBA, HAW MPUTIMERHUI Yisepxaeune Pa-
pangesi, UTO n0A0p0O,T HE B COCTOAHHH TNPHTArLBaTH Kaxyto«nuﬁo H3
CBOHX COOCTBRHHBIX YBCTHLU, MOXHO C COBPEMEHHOM TOUKZ 3peHus 00-
0cuOBATH  YKAJARICM HA HE3HAUHTEJALHOCTH YCKOpeHHA | CcKOpoCTei,
0GyCAOBJSHHBIX TIDHTANENHSM MEXAY MOJACKyaaMy BOAOPONAD,
CPABIMTEALHO (O CKOPOCTAMH WX TEMIOBOTO JARMMKEHHI. Qapagein enre
.cuTan BOJIOPOA MOCTOAHHBIM Ta30M, HuIHE XKe MRl YMECM mpespa-
LATE BOJAOPOA O KMAKOE H TREPAOE COCTOSIHMC.

1 AMAaALTAMAME Ha3LIBAOTCH CMAaBH METATA0B ¢ pPTYTBIO, B
Aaniom cayaze cepebpa.
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5TO NpUTANKEHHe,. CTerKa NpoBelAs naakoh no Moeh pyxe,'_’l'a
TdKXKe CHOBa BOSﬁjr'ﬂ.HTb ero Tpe}meM O IIeNK.

[epefineM 7Tenepp kK ApPyroMmy seiieHnio, $1 BO3bMY KYCOK
CYpryya W NOCPefiCTBOM TpeHsns BO3GYKY B HMeM NpUTAraTefns
nyio CHny. Bl IIOMHHTE, YTO _BCﬁKHﬁ pa3, Korja Mbl HMENI
7ieJIo ¢ MNPRTAXKEHYEM TACOTEHHS, XAMAUYECKOr0 CPOJACTBa,
CUeVCHHS WaH (KaK B NaHHOM CJydZae) 3/MeKTPHUECTBAa, BCErAa
NPHTATUBAIOLEE TENO CaMG B CBOIO OuepeAbr IpUTATHBAETCA
APYT¥M TEeNOM: Iap NPUTATHRAETCA CYPrydoM, HO H CYPryd
B CBOX OYepeLh NPHTACHBAErCH IWApoM. Tenepb st MoBemry Ky-

' ' ' coK Hareproro ¢uiaHembio
cypryua B GyMaxKHOM cTpe-
Menn (puc. 33) Tak, uTOOH
€ro ABHXKeHHe caenaTh 6o-
JAee CBOGOZXHBIM; 3aTeM 4.
BO3bMY ApYyroft Kycox cyp-
ryua, Taxme INOTPY €ro
bnanespio n npubaMKY X
nepeoMy. Kasanoch 6w, 4T0
OHM HOJKHbl NPHTATHBATH
ApYr HApyra, HO CMOTPHTE,

. uT0 npoHcXoxuT. OdHu He
TOALKO HE NpPHTATHBAOTCH,
8, HaONpPOTUB TOrO, OUEHb
Psc. 8¢ : CHALHO OTTAJKABAIOTCA
ue., 83.
ApYr OT Apyra, B H MOy
TakMM o6pa3oM 3aCTaBHThb
NOABMXHON KYCOK Cypryya BEPTETHCR CKOJBKO MHE YLOAHO.
Ms! BRAHM, 4TO 3TH ABa KyCcKa Cypryuda, Kaxanii H3 KOTOPHIX
0/laped B TakKofi 3HAUHTENLHOM CTENEHH CNOCOGHOCTBIO ITPHTS-
KEHHs, OTTAJKHBAIOT ApPYl APYra, ® NpUTOM ¢ Takoil cuJoH,
YTO 3aCTABJAIOT TAKENbIH KYCOK Cypryda BepTeTLCA HECKONb-
kKo pas cpaay. Ho xak Bel Aymaere, 4TO NPOH3OAAeT, ecu
B KycKe cypryua BO30YAHTb 9/EKTPHUECTBO H NPUCIH3HTD
_ K cMone KyCOK CTeKJa, DoTeproro uejxoM? §1 npréanxaio
BO36YXIeHHOE CTEKN0 K BO3GyKAeHnoMy cypryuy. Dut BuguTe,
MTO OHM CHJBHO NPHTATHBAIOD ApYr Apyra. CneloBaTeNbHO,
MeXIy 3THMH ABYMS POJaMH npRrskesun écrh fiekoe pasiud-
gye, 3)1@0!» HMEITCHA A Ba po,u.a PUTANEHHA, cosepmem{o
OTNHYHbIE OT BCEro TOrO, YTO ME 0 CHX NOD BHAENH; OAHAKO
cia, peficTBylomas B oB0HX cayuasx, oARa B Ta Ke. TakuM
06pazoM, Mbl HMeeM 3/leCh JBOHCTBEHRYIO CHAY: CUNY NpPHTAXe-
HHA H OTTa/KYBaHHA,
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T nokaxy BaM eme OfMH ONMT, KOTOPHHA AOAKER MOMOUL
‘BaM yscHath ceGe 5710, §1 ycrasasamsaio rpyOuili yKasateab,

1. e. BO3GYX/EHIbIH CYpryd, BACAIIAR ONATH B CTPEMEHH: STOT

-
Y

- 'Ky Ha cypryse H BMecTe - , o .

yKasatesb Tpy6, HO AJA MOGH Lejs OH JOCTATOUHO HyBCTRU-
Teses. Bepy Tenepb Apyroil KyCOK Cypryu4a M YHRUTOXAlO B
HEM STy CHJY, AETOHBKO MPOBOAS MM II0 MOeH pyKe; 3aTeM 5
Gepy TIIaTeAbHO BHICYLIEHHBIR H cuutHit B $opMe wanoukn
Kycok (uianenn (puc. 34); BCTaBMSIO CYpryd B 3Ty WAaNOYKy
u Gyay TepeTs cypryd W duanenp Apyr o Apyra, 4To Jerko
cRenaTh, BepTd NajKy cyp- . .

ryya, BCTaBJIeHHY0 B Ila-

nouky. S ocrapisio Imanou-

npuOiMKale HX K Hamemy .
ykasaremo. [Tocmorpum Te- ;
nepb, XKakoea Xe Oyaer Ha-
ma [NpHTArareJbHas CHAQ,
Huxakot cunw Her! Ho
Tenmepp i ONIATh BLIHAMAIO
cypryu #3 QuaneneBol ma-
[HOYKA H NOCMOTPIO, KaK Me
oxu Gyayr Bectn cefs no-
po3Hb, Bnt BURHTE, 9TO CYP-
ry Tak xe, KaK u Dpex-
ne, OTTaJKABaey yKasaresb, ;
a IAnoOuYKa NOJYYHaA CHOCOGHOCTE NPUTArdBaThb €ro; ORHAKO
KOTZA § COeMHHAI0 WX BMECTe, NpHTSIKeHHe nepecTact Aed-
CTBOBaTh. §1 MOBTOPAKY OLLIT, U BHI elle Pa3 BHLHTE, YTO TIDHTA-
HeHhe B NMOCAGAHeM ciaydde AeMCTBHTENbHO mcdeaaer. TaknM
06pa3oM, Mu sCHO BHARM, uTo cypryd u (aamenesas wanouxa
OTHEJBHO APYr OT Apyra AeHCTBYIOT Ha yKasaTesb, HO, 6yayud
COSiuHEHH BMeCT@, NEepecTaioT Ha Hero AeRCcTBOBATh.

Jlns wauana »Toro GYAeT, AOCTATOUHO, uTOOl AaTh NORA-
THe O XapaKTepe CHJbl, HA3LIBAEMOH 3N eKTpHUECTBOM.
Cuny 3Ty Bbl MOXere BOSGYAMTb B OFPOMHOM UHCIE NpelMe-
toB. Jlnst 3TOfi LeaM MOXKHO B3ATh XOTA Gl HEGOJBILYID Mai-
Ky Cypryda H -yCTpOMTL CJEAYIOINero poAd YKasareslh
(puc. 39). :

Ha yacoBoe CTERJO H/M HENOCPCACTBEHHO HA HaCH (HYXKHO
HMETh TOJBKO KaKoe-HRGYAb Teqa0 C BHITYK/OH MOBEPXHOCTHK)
HA/LO TOJIOKHUTH KYCOK IJIOCKOTO CTeKAd; Bbl NOJYYRTE NOBOJL-
o, nospukHb newrp. Tenepn s Gepy 91y NJOCKYiD pefiky #
KNMafy -ee Ha N/OCKOE CTEKMO, '

Puc. 34,
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1 mwy mesTp TsMeCTH peitky, KOTOpYI0 MHe HYXHO YpaB-
HOBECHTb H@ YaCOBOM CTeKJe TaK, YToObl pefika BecbMa Jerko
Bpalanach OKOMO UEHTPA YaCOBOTO CTeKJa. Temepb i BO3bMY
KYCOK cypryua, nOTPY ero 0 MO OfeXAy H nonpo6yl, HMeer
JIA OH NPHTATATENLHYIO CMOCOGHOCT, AJII NEro AepXy ero
Gmu3 pefikn. Ber Buante, Kak cuawwo pefika [IPHTSACHBAGTCA
CYPryuoM: i fa)ke MOTY BpallaTh pefiKy OKONO ueHTpa Guaro-
Aapsi NPATSKEHHIO CYPIyua.

TaknM o6pazoM noayuuncs NPeKPACHBI yKa3aTens: Bedbh
HEGOJIBIUMM KYCKOM CYPryuya, NOTEPTHIM O NMOAY MOEro cop-
TYKa, i CMOT noBepuyTs peiiky. Jlna oGHapymenus 3JeKTprue-

Parc. 36.

CKOTO MPHTMXKEHHS MOMHO NMPHAYMATS MHOMECTBO Pa3NHYHOrO
Pofa ykasareseil. [Ioutn Her Tena, KOTOPOro B He MOr/H G6M
ynotpebutb Ans 370A weam. Bot, manpumep, s crfao B obpyu
nonocky Sywmara (pac. 36) a noayuaw ykasateds, Jayqie KOTO-
POro HETETO B KeJAaTk; CMOTPHTE, KAK OR KATHTCA BCJAeA 32
cyprydoM. Ecau cpenars ero menblue, To om, pasyMeercs, 6y-
ACT KaTHTbCHA CKOpee; HHOTAA OH HaXe NDHTATHBAETCA Cypry-
YOM BBEpX Ha BO3AYX. BosomeM meGonPwofi wapux u3 kouo-
muyMa. OH RO TakOl CTENeHH HA3NEKTPH3OBBIBAETCH, 9TO €rd
C TPYLOM MOXHO OTIENHTB OT Moell PYKH, OH OTCTAHET OT Hee
pasge nJA TOTO, YTOOE! NPRIATHYTH K ADYrOi pyke. Cumorpure,
KaK CHJIbHO B HEM 3,1€KTPHYECTBO; NOYTH HeT BO3MOIKHOCTH
NPAKOCRYTLCA K HEMY, He Bo30yxnas B HeM 3TOf CHJARL.
A BOT Apyroe Teso, pe3uHs, HAPE3aHHAS TOHKHUMH 10JI0CKaMH.
Y AHBUTE/BLHO, KaK CHJBHO MOXETe Bhl ee HA3IEKTPH30BATh
IyTeM TpeHus B pYyKax.,

Urak, BBl ACHO BMMMTE, YTO °CTH ZIBA POAA 3/IEKTPHUECTRA,
M3 KOTODHIX OJHO MOJYYaeTCs TPeHMeM cypryya o (uales,
4 Ipyroe TPEeHHEM CTEKJa O ILeJK.

B npuepose cyuecTByoT saMeuartensnsle Tena, HasbBacMble
MarBATaMy; Jga o6pasuMka UX Jexar 3jech Ha CTofe.

Marunr npencrapasier cofoit poa keaeanol pyAast, 3Haun-
TEABHOE KONHYeCTBO KoTopoit aobwiBaercs B Hiseuun. Maruu-

.8



T ;

: ':FI:I OfapeHbl npmmke'ﬂueu TATOTEHHS!, CUENMGRHs, PaBHO Kak
" M ®3BECTHBIM XHMHYECKHM NpUTSIKEHUEeM, KpOMe TOro OHM
00aN2I0T elle CHJbHOA CnOCQOHOCTHIO NpPHTACHBATE HEKOTO-
pbie” Apyrre Tesa. SDTOT KJIOY, HaNpPUMep, HOAJEpKHBAETCS
MmaruutoM. IIpuraskense, feficTBylollee B 3TOM CJydae, He €cTb
IIH NPUTSIKEeHHEe XMMHYeCKOI'0 CPOACTBA, HH NPUTSIKeHHe Clien-
JIEHHS, EM JIPHTAMKEHHE 3JEKTPHuecTBa (Beib KaMesb He MPKTH-
rHBaeT NpPKOJMIKEHHOTO K HEMY Pe3MHOBOro -l1apa). 3TO NpH-
TAMEHHE COBEPIIEHHO OcOBEHHOrO pPoJa: OHO JBOMHCTBEHHGC 11O
CBOMM CBOHCTBaM M, wi0 elle Oojiee 3aMevyaTeJbHO, OHO HE
MoXeT OblTh Jerko YHHUTOXEHO B OJapeHHOM MM BellecTBe,—
OHO CYLUIECTBOBAJIO B 5THX KaMHAX B NPOJAOKEHNe BEKOB, KOr-
ja OHA JeXaJH B HeApax 3eMiH. Mbl MOXKEM NPHTOTOEHYR
M HCKYCCTBGHHEIE MAarguTbl. 3aBTPa A NPHTOTOBJIO OUeHb CHJb-
ABIff MCKyccTBeHAK N MarHAT. [Toka e BO3bMeM OJHH ¥3 TOTOBBIX
HCKYCCTBEHHBIX MATHHTOB H IIOCTapaeMcsl Y3SHaTh, B KAKOH 4acTi
€ro COcpefOTOUSHA 3Ta CHJIA A ABOHCTBEHHA JIH OHA IO CBOEMY
xapaktepy. Bol BHAHTE, 4TO MAURWT NPHTATHBAET ABA HJIH TDH
IKeNe3nslK Kioua OAMH 3a APYTHM; OH NPUTSEET B 0YeHb G0Jb-
ol Kycok xenesa, Kak BuAATe, STO INPHTSXEHWE COBCeM
MHOe, HeXeJNH To, KOTOpoe Mul B030yxpand B cypryde, uGo
CYpPryH NPATHTHBA] TOJLKO JIETKkA IIADUK, 2 MATHAT NOAHHMA-
e? HeCKOJBKO 30JOTHBKOB XeJjesa. YV ecim MH paccMoTpaM
NOBHHUMATEJIbHEE 3TO NpPHTAXKEHHEe, TO YBHAHM, UTO OHO HMe-
eT pAA APYI¥X 3aMeuaTeNsHBIX ocolenHocrell. Bo-mepshix, Mbl
BHJAHM, 9TO KOHMBI MarHHTHOR NOJOCH NPHTACHBAIOT KO
(puc. 37), MexAy TeM Kak cepeauHa ee He ofnafaer Takoii
cnocoGHocThO. [ToBrANMOMY, CleAOBaTeNbHO, HE BCe BEIeCTBA
MarsuTa ojapensl mpuTArareasnofi cuiok. Ecaum s npucrasare
S5TOT MAaJeHbKHA KJI0YW K cepelnHe [0JIOCH, TO OF K HeA HC
NPHCTaeT, OAHAKO, €CJH MNDUCTABHTH ero HeMHOro Oamke K
KOHLY ee, OH HpHCTaeT, X0Td H cnato. He 3ameuarensno nx,
YTO B KOHIAX MOJIOCH €CTh TPUTAraTesIbHas CHJa, a B cepe-
IMHEe OHA OTCYTCTBYET H YTO B MOJIOCE €CTh ABRA Mecra, B Ko-
TOPLIX Kak Oul cocpefoTOweHa BCA NPUTACATCJbHAA CHAA?
$I BO3LMY MOJIOCY MAUHWTA, TIMATEHbHO YPABHOBEIIY e€e Ha OX-
HO#l TOUKe, Ha KOTOpO#t OHAa Morna 6m cBo6OAKHO BpalaThCA, H
NOCMOTPIO, KaKoe AeHCTBHE NMPOM3BOAMT HA IONOCY MarHuTa Ky-
COK ese3a. Bol BHAMTE, 4TO 3Ke/e30 NPUTACHBACT KaK OJHU,
TAK ¥ APYroil KOHIB ee, TAK TOuRO, Kak NefiCTBOBANH CYDPryy
M CTEKJO B MPEXHUX HAMUX OAbITaX, ¢ TOit PasHAUEH, YTO Ke-
Ne30 He NPHTATABaeT cepeRunst_ nosock, Ho ecnn BMecTo
KyCKa eae3a A BO3bMY APYyroff Mariut B HCOpoGylo TakuM
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e o6pazoM AeficTBHe ero Ha NOABHXKAYIO MarHUTHYO MOAO-
cy, TO Bbl YBHAHWTE, 9TO OJHH H3 €ro KOHLOB OTT4JKHBaeT MO0-
JBHXKHOH MArHUT: 3[€Ch, CJIEAOBATENbHO, JeificTByeT yXe He
npUTSKERne, a OTTANKHBAHHE. B TO e BpeMs, ¢ciu 5 BO3LMY
Apyroi NPOTUBOTONOKHBI! KOHEL MarHnTad H HNPUABHHY €ro K
TOMY K€ KOHIy TMOABWXNHOLO MArHafra, TO OH npuUTAHET 3TOT
MaTHUT.

Ha napyroM ONbITe MOMHO €We Jydiie ysuzeTh 310. Bo?
(puc. 38) neGoabiiofi MarHuT? B BHAE HIABL, KOHIIbL KOTOpoil
OKpalleHHl DA3NHUHO, TAK UTO BH MOXKETE OT/HUATE BX OAMH
0T ApYroro. JTOT KOHEW (S) MaruuTa NPHTArMBAETCH HeoKpa-

Puc. 37. Puc. 38.

(IEHHKLIM KOBILOM ArHl, aeoxﬁanﬂean’mﬁ' KOHeI, Arisl clefyert 3a
UM, KOTZA 5 ABHTAIO STOT KOHEIN S 10 OKPYXHOCTA kpyra. Bu
BHIHTe, OHM TPHTATHBAKTCA C Gomioft cunofi. Ho ecan. 1
[HOCTENeHHo NPHONRXKY CEepeRHRY MarHuTHO®, nojocsl K He-
OKpAaleHHOMY KOHLY HIJibl, TO OHA HE npou3BeNeT Ha CTPEAKY
AUKAKOrO AeACTBUA, HU TPATKEHAA, Hd oTTasKuBakus, Mex-
Ay TeM, KOrAa fi MpHOAMAKAIO TIPOTUBOMONROXKHEI KOHEL, TO0JIO-
el N K 3TOMY ¥Ke KOBHY CTPCJIKH, TO OKpalleHHEIH KOHEel
cTpesKun orTanKkmpaercsi. To e caMoe MLl MOXeM caenarb ¢
'KOHI[AMUM MarsuTHOR MNOJIOCH W OTHOCHTEJBHO APYroro KoHUad
MarHiTHOR oTpexm. MBI B TYT YBHIMM, UTO OAUH KOHeil Mar-
HUTHOR [OJIOCH TPHTATUBAET KOHEI CTPENKH, MEXJY TeM Kak
Apyrofi KOHEN, NOJOCH ero OTTaNKHBACT. CnefoBaTesbHo, Mbl
HMeeM 34eCh eJ0 ¢ /IBYMA POAAMH CHJIb, JeCTBYIOIIHME Ha
Pa3HEIX KOHIAX MArHuTa, MM, BEPHEE, C ABOMCTBERHOR CHJOMH,
yXe 3a10KEHROR B STHX Telax NPOABIAIEHCT B BHAL
NPUTSIKERKA A OTTANKHBAHAA Teneps, korna a 6yny yuotped-
JTh CJOBO MA T I @ TH 3 M, B yXe Gyaere sHath, 4¥0 TAKOBO
naspanme STO JIBOACTBEHHON CHJL. -

C MOMOW(BIO 3TONG MATHATA Bl MOXeTe H3roTOBJAATH ACKYC-
CTBEHHBIE MArtuThl. BOV BCKYCCTBEHHMWA MArHAT {puc. 39), oba
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' ROHIA KOTOPOIO COGMMKERN AJAd TOro, yro6hLl YBEMHUHTD MPO:
H3BOAHMOE MM BlleuaTJeRHe, DTHM MACHATOM MOMHO NPUNON-
HATb KYCOK XeJesa; Gosee TOTO, €C/M Ha BEPXHIOIO ¥acTh 3TO-
£C MATHHTA MOJIOKHTE KYCOK Xe€Je3a, Ha3blBaeMblfl AKOpEM, TO
SKOpb ¢ Takoll cunofi NprTArABAETCH MATHHTOM, 4TO, B3ABLIUCEH
33 ero PyuKy, MOXHO NMPHIOAHATh BeCh MArRHMT. Ecnu Be! BO3b-
MeTe MrJy H NpoBeleTe OJAHHM KOHILOM e¢ 10 OJHOMY H3 KOH-
OB MarHuTa, 4 APyraM KORIOM 1O APYrOMY, 3aTeM OCTODOXKHO
nofoNHUTe ee Ha BOAY (6narojaps jerkomy cjio:o KUpa, KOTO-
pbIM HIJA fIOKpBINACH BCNIGACTBHE MPHKOCHOBEHAA BaILMX PYX,
oHa MOKeT MIaBaTbh HE BOZE), 19 npubmexas K miasaiomled
grJje APYTYiO HaMarsMtueugyilo HLhy, BB CMOXeETE
RaGmoiaTh Bee -ARJNGHAA NPPTAMSKNES 3 OFTal:
KYBaHHA.

3aMerThre, UTO XOTA HA 3THX MArAATax s no-
Ka3an, yTO ABORCTBEHHAA CHJd NpeHMyL1eCTBE -
HO OBHADYXHBAeTCs Ha WX KOHUAX, TeM HE Menee
B NpPOABJEHHR 3TOM CHIb ydacTBye? BeCh Mar-
AuT. CHauajia 5TO TOKaXeTcd BaM CTPaHHbM,
§ NOITOMYy MHE HDUIETCA Ha OnLITE JOKA33Th,
uTo 370 He cAydallHOCTE B 910 AEHCTBHTENBHO
BCH MdCCa MATAATZ YUaCTBYET B NpOABJIEHKH
MACHETH3MA, TOUHO TAK e, KaK npE NakeHu Pac. 39,
Tes CHJA TATOTEHMA AeficTBYe? BO BCeH MX Macce. A :
Bor craabsaa sonoca (puc. 40), Koropywo f X0y AAMArHu-
THTb NOCPEACTBOM Tpesus o Goseutol Margar (puc. 139).
Tenepb 06a KOHLA NOJNOCH CTAJ/H MArHMTHLIMH, NpHUEM Xa-
pPaKTEpEl HX [POTHBOTONONKILL [Tokyna st He B COCTOAHHA OT-
JHYMTH O/MH KOHeI[ 110JOCH OT APYroro, HO CAelath 3TO JieT-
k0. Bbl BUIMTE, UTO, KOTAA 51 NPROJMKAIK MONICY K MarBUTHOM
crpenke (puc. 38), OAMH KOHEU €€ MPATATKBALT, A Apyroi
GTTANKWBAET OXWH M TOT e KOHEIL CTPeKH, MeXIYy TeM Kak
cepefiMHa MOJIOCH  He MNPOHSBOAHT Ha CTpeNKY HUKAKOTO Jeit-
cTBAA: OHa He MOXeT AeficTBOBATH HOTOMY,
YTO HAXOALMTCA HANMONOBAKRE pacCcTOAHUSA MeX-
Ay OGOHMH KOHULAMH Ho remeph f BbUIOMAIO M3 NOJO-
col kycok NS, IlocMorpure, Kak CHJIbHO OAgli KOHelw 3roro
~ Kycka N nputsrasaer KOHeIl CTpeaKkH (puc. 38) u x4k Apyroft
KOHE €e S OTTAJKdBae? TOT Ke KOHEH ~cTpenku. - TakuM
06pa3oM MOXKHO TIOKasaTb, HTO. npursAraTeNpiad o OTTad-
Kupaloias Cuna COAEPXHTCA B KaXKaoit vacTd Marmura, HO
o6HapyXuBaeTCs OHA TOJBKO H3 KoHnax MarmuTa. Bbl CKOpO
noiiMeTe, Kak 3TO NPOUCXOANT, HO ceffyac HaAO YCBOHTD, 1TO
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Kaxzasa yacre B3ATofl HaMH cranbHOA nQuockl cama-no-cefe -
ecTs MaruuT. Bor ‘sjech y Mens B pykax Haxomurcs OueHk
MAJIEHbKMA KyCOUYeK, BENIOMAHHEIl H3 CaMOI0 LeHTpPa MOJOCH;
KAaK OH HH MaJ, BBl BCe e BuAMTE, UTO OJHH KOHel ero ofna-
AaeT DPUTAXKEHWeM, a Apyrofi ortankusanueM. Hy, me 3ameya-
TeJbHAa JH #Ta cuja? BecbMa yAMBHTENbHB! CPEACTBA, NO3BO-
JAOIHE 3AHMCTBOBATL 3TY CWJY OT OAHOTO TeJa M nepeiaBaTh
ee Jpyrim. 'Sl He Mory caenarts KY§OK Xejc3a HIH APYroro
TeNa THKeJdee RAH Jerue, YeM OH ecTb, NOAOGHO TOMY, KaK: N0
NpHPOAE CBOEH BCAKOE TENO AOJUKHO HMETb H AeHCTBHTENBHO
" HMECT H3BECTHYI CHJY CLEIICHHS: CHAY K€ MarHeTH3Ma Mhl
MOMeM MPHAABATH /A OTHUMATH B PACNIONArarb €10 MPUTH HO

HallleMy NPOR3BONY.

R snoen ¢ Tenepr onaTe BepHeMCA HA KOPOTKOe
BpeMd X IpeaMeTy, O KOTOPOM MBI TFO-
» BOPHJIK B Hayasne 3ToRl aexkuud. Bm Bu-
Puc. 40 AuTe 3gech Goapwyio Mammay (puc. 41),
' YCTPOCHHYI- AR TOro, 9To6n TepeTh
CTEKNIO O INeJIK B TAKHM 06pa3oM mnoy-
94Th CHJY, Ha3hBaeMyw sJaeKTpHuYecTBOM. Tlpe noBo-
paudBaHHK PYKORTKH HeMeJeHHO pPa3BHBAETCS1 H3BECTROE KO-
NUYECTBO 3JEKTPUYECTBA, YTO BH BHIAHTE MO JBHKEHHIO BBEPX
ManeHBKOTO COJIOMEHHOrO yKasatens A. OTrankusanwe Gy3HHHO-
r0 IIapHKA HE KOHHE COJOMHEKM CJAYXHT NPH3HAKOM TOrO, 9TO
B STHX MeIHBIX MPOBOXHWKaX B ecTb saeKkTpuyecTBo. S x0uy
1I0Ka3aTh BaM, KaKBEM 06Gpa3soM 9TO 3INEeKTPHYECTBO MOXKET OHTh
yRaneHo m3 Hux. Jlna sTOro s npmKacaloch K NPOBOAHHKY H
H3BJEKRIO H3 HEro TaxuM O0pa3oM HCKDY, BCJE/L 32 UeM COJO-
MEHHLIA yKasaTestb HeMeJIJIeHHO oflycKaeTcd. Takum o06pasoM
BCe 9JIEKTPHUECTBO, NOBHAMMOMY, MCUYE3NO; K B TOM, 4YT0 #
AeRCTBHTENbHO YOANRA ero, Bbl yGeanreck Oaaropmapa ciaeay-
. lowemy onuty, S Gepy. MeAHLIA WHJHHID 32 €r0 CTEKNAHHYIO
_PYUKY M MpUKACAiOCk BM K NPOBOAHKKY, B PC3yJbTaTe H YXA0
HEKOTOPOe KOJIHYECTBO 3JICKTPHUYeCTBa K3 MNPOBOJAHHKA B ityu-
JHHAD, YKa3aTeNb NPH 3TOM HCMIIOTO ONYCKAETesl, UTO AOJKHO
O3HaYaThL ROTEPIO HEKOTOPOIo KOJHUECTBA anexTpuyecTsa. Ho
SAEKTPHYECTBO HE HCYE3NO, OHO COGP2HO 34eCh B MEJHOM LH-
JUHApPE. §1 MOTY YHOCHTB H NEPEHOCHTEL 3JEKTPHYECTRO H3 OLHO-
TO Tena B Apyroe He NOTOMY, YTO caMo-To-cefe 31eKTPHYEcTBO
NpeAcTaBliseT cofoit Kakoe-HHOY/b MATEPHANBHOE BEUIECTBO, 2 -
GnaroAaps KaKoMy-To 0COGCHHOMY CBOMNCTBY ero, He BCTpeuRaR-
leMycsi am cne 1t B oAuoit #3 cui. IlocMorpaM, ecTh nu B ca-
MOM ACAC 3MeKTPHYECTBO B STOM uujunape. 51 noamoiny naw
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HUAMHAP K OTBEPCTHIO, K3 KOTOPOro BHITeKAaeT raz. Buw Bumu-
TE WCKpPY, TEPECKaKMBAIOULYI0 OT I[HJHHAPAa K CTpye rasa.
[Tpapaa, a3 or uee BCC Ke He BOCHMAMCHACTCH, HO HCKPY Bbl
BO BCAKOM CJlyyae BWICJH, @ €Cj4 OHa He 3a)rJarasa, To 3To
TIPOM30LLJI0, BEPOSITHO, OTTOrO, YTO JICTKHU BeTep B KOMiare
OTKJIONRJ B CTOPOHY CTPYIO €ro, WHaue ONuT AoJxeH Obli Gu
yaarbesa. 3TOT OMBIT Mbl noBropuM nochae. Ilepeckoumbiias
HCKpa NOKA3bIBAET BAM, YTO Mbl MOXKeM IeDeHOCHTb CHJY 3JeK-
TPHYECTBA M3 MAIUHHbl B UUAKHJD, YUOCHTb €€ BMECTe C HHM
# NepejaBaTh 3aTeM Ka- A
KOMy-HUBYAR  ApYTOMY :
reny. Ber 3mnaere oyetin
XOpOill0 110 ONBITY, UTO
Mbl MOXEM NepelNoCHTh
CHJY TEIJIOTHI H3 OAMOTC
Tena B apyroe. Harnpu-
Mep, eCjld f HCPHY MOIO
PYKY OKORO OrHA, TO
oHa HarpesaeTcs: S Mo-
Iy NOKa3aTb BaM ONbT
nepeHecenys TeNI0Thl C
IOMOLULIO 3TOrO  1apa,
HAKaJCHHOI'O JAOKpacHa. Puc. 41,
Ecnu s upummy X nemy i
NPOBOJIOKY, TO Y4CTh TEMJIOTLl IIApa meperaercs NPOBOJOKE, H
CIOHT TOMLKO MPHKOCHYTLCS €0 K XJ0NYaToGyMamHOMy NOppxy,
4700Bl NOKa3aTh BaM BO3MOXKHOCTh Nepeflayl TemjoTe Iapa
IIPOBOJIOKE B NPOBOJOKH MOPOXY: NOPOX HEMEAJEHNO 3aropaercs.
Ber Bugute, TaxiM 00paloM, uTO HEKOTOpPLIE CHIILI NEpeTAI0TCS
OT OAHOTO TeJjia K APYroMy, a APyrde HE mepesaloTces. 3aMmers-
T€, YTO TEIAOTA ADJCO COXpaHAeTcsl B wape. §| Mory mpHKoc-
HYTbCA K HEMY DPOBOJIGKOII HJM TAJLUEM, H eclH CAenalo mo-
caepnee GLicTpo, TO 0BOgKry NHUib NOBEPXIOCTL KoXku. B mpo-
THBOROJIOKHOCTE 3TOMY, ECH S NPHKOCHYCH MAJBIEM K HAUIEMY
UHABHADPY, TO Kak Ocl ORICTPO $1 HH CARJAN 3TO, SNCKTPHUCCTBO
HeMeAJelIH0 Hee3adT M3 Hero, MIUOBEHIIO DACCEHDaeTCH,
Teneph, 51 xOuy nokasath Bay, KakHM o0pa3oM TemJoTa H
3JCKTPHUCCTBO LEPRAAOTCA OT oaunoro Tena apyromy. Heno
B TOM, YTO <Crocofhl TPOBOMMMOCTH HJIH NEPeRAYM  CHN3l
B&CbMa 3aMecuaTebHbl, @ AR HAC OUelb BAXKIHO NOHATH kX. [To-
CMOTpPHM, KaKuM 00pa30oM 3TH-CHALI MCPCXOAAT € MECTA Ha Me-
¢10. Kak Tenaora, TaKk M 3JIEKTPHYECTBO MOTYT NMEpefaBaThes
no nposoaxukaM. Bot npuGop, KOTOpbil NOKAXKET BaM, KAKHM
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ofpasoM pacnpotTfiandercs hepsas HI STHX CHJ - TEmNOTa.
IpuGop s70T (puC. 42) cocTOMT N3 MEeAHOf UOJOCH, NPOXO-
Asuedt uepes TPyOy; ec/d MOMECTUTh CIHPTOBYIO Jamny (310
oM M3 COCOOOB HOJyueHHs TemioTsl) H0A 37T0f TpyOO#, TO
nnavsi By/leT ROABIMAaTbCA K MEAROH MNOJoCce M Harpeer ee.
Tennora nepenae1ca OT RJAAMEHH JaMnbl K Me,D,HOﬁ nojioce,
CKOPO MOXHO GyAeT BHJIETb, YTO OHA MPOBOAHTCA 1O MEAH OT
YEGCTUUYKH K YacTHYKe: [10 Mepe TOro Kak TLIA0TA [0 NOJA0CE
PacnpoCTPaHsieTcs, OT HOJOCH HAUMHAKT OTNajaTh ACPEBAH-
Hble MAPUKH, KOTOpPHe # MNpuJenna K Heft BockoM. (nepsa
OTNAaJA0T UiapyKy, OANKAKIIME K HArpeBaeMoMY MecTy, a 3a-
TeéM nocTemeHHo u _Gonee
yAaneHgue 0T Hero. Bul Br-
OHTe, TAKEM pﬁpasqg’i, 9710 .
TEMIOTA NOCRENEYHO pacs
npocTpanserca 10 MeaM.
3aMeTbTe, YTO STAa CHIA
pacnpocTpaHfeTcs IO 1npo-
BOJIHHKY , BecbMa MeJJIeHHO
CPABHHTENLHO €  pacmpo-
* CTpaHeHHeM  SIeKTPRUECT<
Ba 1. Ecau s oBepliy Oymaroi
' , ABAa UUWIMHAPE, JepeBAH<
Hhllf B MEeTANIHYECKHHd, CONPHKACAIUIHECH CBOHMH KOHUAMH, H
-eTaHY HarpeBsaThb JIaMIIOH MeCTO COMPHKOCHOBEHHS Meramia C
AEpeBoM, TO Bl YBUAKTe, 4T0 TENAOTA HAKONHTCH B HAepeBe
H COXeT GyMary, ero NOKpPHBaioL1y0, TONA2 Kak MO METamty
TENJIOTA PACMPOCTPANHTICH HACTONLKO OBICTPO, 4TO He YCMeeT
saxeyp Oymary. Coeflunas KycoK AepeBa M MeTajna B 3acTas-
A MAaMs efiCTBOBATL PABHOMEPHO Ha ofa Tena, MM HaizeM,
YTO MeTalJl 1aI'PEeBaeTCA CKOopee, HexeNH AepeBo: e€Cyi d 100-
Ky Ha JepeBo M Ha MeAb mo Kycky ¢ocdopa, To Bl YBHRMTE,
uro Kycok ocdopa, mosioxerHbft ga MEAb, 3arOPHICA pPaBb:
fle, HeXeJM pacniaBurcs Kycox Qocdopa, nexamuit Ha neﬂa-
Be. 310 N0Ka3biBaeT, KaK NN0XO AepeBO MPOBOAHMT TENJO. rio

t Meway TenJONPOBOAHOCTHIO # SAGKTPOMPOBOAHOCTBIO. METALI0B
CYIIeCTBYEeT 3aMeyaTelbHOoe <COOTHOIMCHHE, YCTaHOBAECHHOC B 1833 r.
duankamy Bugemanom ® OpanueMm: npx AaHHOR TeMIepaTtype OTHO-
tmen#e Ko3(pHI{UERTOB TEIIONPOBOKHOCTH H SMEKTPONPOBONHOCTH €CTh
BeAHUHMHa [TOCTOANHAd. B HacTOAWee BpeMA 5T2 CBA3b MEHAY TENAO-
NPCBOIHULTHIO H SICKTPAIPOBOLHOCTLIO OObICHACTCR HA OCHORE BJeK-
mporuoft reopu - merasaos (Hpyas, 1900 r. = ap.). Cum. cOopuBK
«busuxas, u. I, cepua <Hayka XX sexar, M3A 1928 1.,
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#10 KacaeTcsd SJEKTPHUeCTBa, TO CKOPoCcth mnepexopa ero o
OfHOrO Tend K APYroMy NnpocTo yAansuTesbna . [Ipu noMouid
KYCKOB CTCKJA M NCTa/Na f CHEeJdl0 HECKOJbKO ONHTOB HAJ
- MPOBOAKMOCTBIO . ONEKTPUUECTBA: MEXKAY IIPOUEM, STH ONBITHI
O6GDBACHAT BaM, NOYeMY CTEKNO He Tepser 3JCKTPHuEeCTBa, KO-
Topoe oo mpuoGperaeT nps TpeusH wenxkom. Eciu npuaGnn-
SUTh K 3JCKTPUYCCKOH MalldBe KyCOK MeIH, TO MOXHO BHAETD,
YTO 3/EKTPHUECTBO MEpPeHAeT H3 MallHHel B MeJHbIE WHARHAD.
OnsiTh-Takd, €cJH # BO3bMY MeETaJUIH4GeCKHil NPyt B NPHKOCs
HyCb MM K MAaulHHe, TO yKa3aTesib MAallMHH HEME/ICHHO I0-
_ HW3MTCA; OZMAKO, NPRKACasCh K MaillKHe CTEKJSIHHOM NaJ05-
KOH, Mbl Ie OTHHMAacM OT Hee HHKAKOH. CRJBI, H3 Yero MOXHO
8aKJIOYATb, YTO JEKTPHYSCTBO NPOBOAMTCA COBEPLIEHHO pas-
JWYHG uepe3 CTeKNO W depes MeTans. Urolbi-caenarh 370 emle
sichee, BO3bMeM OJiHY H3 Jefinesckux Gawok. Korza Mul nphka-
caeMCsl KyCKOM Me14ifa K HYroBKe HaBepxy OaHKH ¥ K Meran-
JduecKoil ofosouke GadKy, TO BBl YBHAHTE, UTO 3JNCKTPUYECTBO
‘IPOXOAMT RO KyCKY MeTanma B le3aMeTHO® AJA Hac BpeMs
Ecan s BO3bMY MJ# Haluero onsita RJAHHHYIO (Mmool AMHHb)
METaJHUeCKYi0 NPOBORCKY H OJHMM KOHIOM €€ HPHKOCHYCH
K Bhewnell 060/NouKe, a APYTHM K NYroBKe BBEpXy GankH, TO
ME YBH/IMM, KaK B 5TOM CTyuae NPOXOXHT DJCKTPHUUECTBO. Osxo
MPOCKAKKBAET MFHOBEHHO N0 BCEH JJIRHE NPOBOJIOKH. SnekTpH-
4eCTBO MNepeaeTcsi COBEPUIEHHO HHAaue, HEXeMH TelnoTa, fpo-
XOLMBUIAS Yepe3 MeAHYIO mosocy (pHc. 42): BeAb Tay NpOUIIO
1o /4 uaca, TOKa OHA JOCTHINIA Tepsoro luapa®.
BoT eile ONLIT, KOTOPEIl MOKAXKET BaM, 4TC 3JEKTPUYECTBO
NDONOIMT ¥epe3 HEKOTOpble TeNa M He NPOXOAHT depes Ipy-
rie. [loueMy 3THF YACTH 3/EKTPUUYECKOA MAUIHHEI CAC/IAHBI M3

t CLOPOCTb ABMMEHMS IJACKTPOMATHMTHEIX BOJNH DPABHA CROPOLTH
ABMXeHus cBeTa, T. e 300000 km/cex. Uro acaercs cKOpoOCTeH Nono-
WUTEALHO W OTPHUATENBHO 3aPKCHHBIX S/JEMEHTAPHHIX YaCTHI {HOHOR
# BAEKTPOHOB), ARMIKEHHE KOTOPHWX obpasyeT ABJEHKE DJIEKTPHUELKOrO
TOK3, TO 9TH CXOPOCTH BCChME DPa3HOOGPA3HH — OT Joneil MAIJIHMET-
pa A0 MHOCMX THICRY KWIOMETPOB B CeKYHAY — H 32BHCAT OT paja
CAOKHLX YOUOBHA: DOAA BeueCTBA, CTONOHH DA3PAMEHHOCTH, TeMlcpa-
Typh, ASHCTBYIOINCro HAanpsKenns W mp. CKopocTH ¢BOBOANNX S/EK-
TPOHOB B KATOZHHX TpyOKax 4 &8 PajHeBOM H3JYYeHIr — NOPAAKa
CKODOCTH QBeTa.

t [lepBLle ONBITII NG ONPEAENEHH® CKODOCTH IABHMEHUA SACKTDH-
yeCtRa NO MNPOBOIAM TPHHAAJNeRAT Yarcrony (1715—1787 rr.) = Jle-
Mmonbe (1717—1799 rr.). 3vy ONLTW OKA3AAHCh HEYAQAUHBLIMHM, W JHUIL
VYurcrony (1802—1880 rr.) enepsuie 8 1834 r. ynAanocs, 10Jb3YACH
CBOHM H3BeCTHLIM 3¢PKalbHEM FAJbBAHOMETPOM, YCTAHOBHTD CKOPOLTH
nepsgxka 62500 aura. Mudab,
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menu? (piac. 41). IMoromy uro Mesn HPOBOLHT NEKTPHULLTRO.
A noueMy IJf CTONGMKOB MAWLMHB! B3ATO CTEKII0? ITotomy uro
CTEKJIO NPEMATCTBYET MPOXOKACHHIO 3neKrpuuectsa, Iloueny
Al yCTAHABJABAIG 31Y OyMaXKHYIO KUCTOUKY, NPHKPEIICHHYID K
ACPEBANHOMY NPYTY, Ha CTEKIAHHBI cTONGuK (puc. 43) u co-
€IMHI0 €€ C MOMONbIO TNPOBOJIOKH €
\ SJICKTPHYECKOH MawHHOH? Bbl cpasy you-
RUTEe, YTO NPH MOBEPTHIBAHHH DPYKOSITKH
MAUIMHLL 3NeKTPHYECTRO, Pa3BHBaOIEECH
B Hell, HEMEJJIEHHO NePeXOAHT N0 Npo-
BOJIOKE W ACPEeBAHHOMY CTEPHHIO K KM-
CTOUKe, NPHKPENNEHHON HaBepxy ero. Bmi
3aMedaere OTTANKHBAIOILYIO CHJAY, KOTO-
Pyio nproGpesn Tenepb nosockm Gymarw,
COCTARIAOIINE HAWY KHCTOUKY: KaKAaf
M3 HHX BBIIPAMJAETCA [O HANPABJEHHIO
K NOTOJKY H CTEHAM KOMHAThl. CHapyxh
3Ta TPOBOJIOKA NOKPhiTa Ppe3uHoit. Lcnu
Ou1 51 NPHKOCHYNICA K MPOBOJIOKE PYKOH,
TO De3HHa BCe-TaKH ‘He . IoMemana Onl
SJIEKTPHUSCKON casie MPOpBaThCA M yiiTH;
HO ceHuac AJs HawMX nesefi pesunHa
BIOJIHE NOAXOAMT., MTaK, Bl BHAMTE, Kak
JETKO  NMOCHLAATG CHJY 3JEKTPHYeCTBa
C MecTa Ha MeCTo, BHIOHpasn TOJNLKO LA
3TOr0 Haanexkamui Martepuan, cnocol-
Puc. 43, Huli MPOBOMKIBL 3Ty cHY. ITomosxuM, Mie
HYHO 32)XXeUb [TOPOX: 3TO JICTKO CAGJNATD
NOCPEACTBOM NEpefaBaPMOI0 C MecTa }a
MECTO 3neKkTpryecTBa. S BO3LMY NeHaeHcKyio Bauky nram apy-
roit npubop, AAICIIME HAM 3TY CHAY, HACHINIO HEMHOI'O nopoxa
Ha KORUBI HAYIIHX OT HEro NPOBOJOB, H B TO MIHOBEHME, KAK
A COENMHIO MX C TNOMOIILO 3TOrO pPa3psifHUKa, Bhl YBHIHTE,
UT0 T0pox BocnraMensercd. CMOTPHTE: §I POH3BOXKY 9TO cO-
CAMHEHNe, U I1OPOX, B CAMOM Jejie, BCneiXxuBaer. U econ s
NMOKaXKy BaM 3TOT Ma/jeHbKWil TaGyper, BaM Gyder Herpyauo
fIOHATH, NOYEMY Y HEro CTeK/RHHBIE HOXKKH: OUEBHAHO, NOTOMY,
4TO CICKNIO He HacT aJeKTPHUECTBY yiitu B 3emsuo. IosTomy
€CJIH A cTany Ha 3TOT TaGypeT M NPUMY B cefsl 3MeKTPHUECTEO
1€PE3 NPOBOAHKK, TO 22 GYAY B COCTOSIHRM IIePEAaTh CHAY TOMY
MPEAMETY, K KOTOPOMY NPHKOCHYCH.
I Bcran ra TaGyper M npuKOCHyJCS K [IPOBOSIHUKY, TEHeps
A HANCKTPASOBAH H UYBCTBYIO, YTO BOJOCHL MOH MDHNGAHH-
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MaloTCd, RaK NpUNONHHMANACE monockd GymaREPH RecTOUKM
B IpeAnayweM ounite. [lonpo6ym, e yaacres am mue sameus
.. Tas3, npHKacasch K CTpye €10 najeue. S npubamxan nasen
"K OTBepCTHIO, H3 KOTODOro BbIXOAHT ra3. Bu BEauTe, Mae yra-
JI0Ch, XOT# H He cPa3y, 3aXeyb ero HCKpofi, BhleAmedi B3 Moe-
ro manbua. Bhi Teneps BuANTE, KaKHM 06DA3’OM cuJa 3eKTPU-
- HecTBa MOXeT GhiTh NepefaBaeMa 43 MpenMeTa, B KOTOpDOM OHa
Gnna Bo3GyxAeHa, KaK OH2 NPOBOAMTCH DO NpoBOAaM K Apy-
| THM TejlaM ¥ MOXET CJIYXBTb AJA AOCTHMeRAs Leledt, copep-
LICHHO HELOCTHXHMMEIX IIOCPE/ICTBOM TeX CEJ, 0 KOTOPHX Ml
\ FOBOpHY B HalUX mepBuiX Gecegax. BaM Herpyzmo Syger we-
TI€Pb CPAaBHHTL CHJTY 3/EKTPHIECTBA C APYFEMH CHAAMH, KOTOpLIe
- Mu y)e paccMoTpesn. B caepyiomuit pas mu Bynem npomon-
XaTb H3yueHHe CHJ, CNOCOOHEIX MepPexXOAHTh C MecTa Ha MECTO.

\
Jexuyus VI

CootHomenne ¢usuvecknx cmnt

B reutnhe mamax Gecep Mm He pas BHAe/H, IO OflHa H TeX
CAJl MaTeDHY, HA3BANHA KOTOPHIX A HANHCAA HA AOCKe, MPOH3-
BOZUY Pe3yNbTaTH, NOMYYAIOILHECH H OF AeHCTBHR KaKom-Hi-
Oyan napyroft cunw. Tak, BanpuMep, Mbl spaeM, w10 S/IeKTPH-
9eCTBO, KpOMe NPHTAKEHHA, IPOUSBOAMUT elle ZpyrHe Rei¢TBUA:
‘BC/b MH BHIEJH, WTO CBOKM BJIAAAHUEM HA CHAY XHMHYCCKOIO
CPO/ICTBA OHO COeAQHAEC? H DAjnaraer Tena. ]gnenosarenbno,
VIKE STOD Caydadi NpefcTaBise? HaM NDHMEP CBA3H MEKAY
Asymst ceaamu. Ho GuiBaior m apyrae, Gonee ray6okue cooTHO-
WeHHs. M AOMXHE PAacCMaTPHBATh He TOMBKO, KAK OJHA CHAA
BJHACT HA APYry:i0, KakaM oBpasoM, HalpHMEp, CHNAa TemsoTh

——r.

! Conepxane NaHHOH JMeKIHH SCHO noKasnipaer, yTo Xors Qapa.
Ae# B HEKOTOPHX CAy9auX YOOTPEGASET MORATHE CHAN © eMBICTe

IOTOHA, HO B OOMEM N WETOM 570 MOHATHE HMEeT Yy HErD CMBICH
TIOHATHA SHEPrud. DHepreTHyeckoe NOHHMaHHe Sapaneer TepMUHa CHA A

CHHO XOpOoulo BHAHO R paGoTe 1850 r. <O RoaMOXHOX cBg3M
BALKTPUNECTBA W TArOTERHR», e PapafieR Aaxe aenaer NOIKTKY
HENOCPERCTBEHHOTO HCNONB3OBAHHA (UAOBMX JAWHMA MOAT  THIECTH
Bemne zaa noaywemma ShexrpoMarsutaof smepram. Xora onuTH  Pa-
Panmess 0OKaiwMCh HEYNRURAHIMA, HO Of m;:(pmxaew TBEPAYIO  YBePeRROQTEy
MT0 TAKOE MCNOALBOBAHHE BOSMOMHO. KocBenmnma oOpasoM, kax i
SRGEM, NOTEHUHAILHAR BHEPIHA 3EMMOTO NOM TRAXKECTH ® IEPOKNX

uacmraGax gpeadfiiacren Ha [PAPOCTRUIHAX & BACKTPOMATHHTHYIO
T M. dapaxea E ' . 9
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ACRCTBYET Ha CHAY XMMHUECKOro ¢PoACTBA B 1. 1., HO MBI AOMIK-
HEL [I0CTAPaThCA MOHATH, B KAKOM OTHOLIEHHMH STH CHJIHI HAXOMAT-
CSLAPYT K APYTY ¥ KaKHM 06pa3oM OAlla CHJ2 MOMET ObiTh npe-
Bpautena B Apyrylo. 51 fomxed GyAy OrPaHHUHTBCS OfHHM HJIM
ABYMA NMDUMEPAMH, TOTOMY NTO UEJOBEYECKas HAYKA HE MOKeT
NOK4-4T0 OXBATHTb B32WMHOR CBA3M M NPEBPALIEHHS CHJI B TOJ-
HOM ofbeme. [lna mauana s BOsbMy KYCOK JIHCTOBOTO HWHKa,
Pa3pexy €ro Ha y3kue NOJIOCKH H HATPE HX, T. €. NPHIOKY K
HUM CHJIy TENJIOTH, ROMYCKasd B TO e BPeMsi CONPHKOCHOBEHHE
.MX C BO3IYXOM, # Bl YBUANTE, YTO OHH NIPH 3TOM GYAYT ro-
petb. Buasa ropeHue, BE yxxe caMu cKaxere, YTO B 570M caygae
NPOMCXOART XUMUYecKoe feiicTBHe. Kak Bb BHAHTE, AOCTATOUYHO
JE€PHKATH 3TOT KYCOK IMHKA OKONO IJIAMEHH TakK, YToGbl OH Ha-
Tpepajicsl, U KpOMe TOro He NpensrcTBOBATL AOCTYNY BO3AYXa
K Hemy. Kycox uuHKa ropur 712K e, kak AEPeBo, TOMLKO ¢
Goasuieii AprocTbio. YacTe UMHKA YXOAHT B BO31yX B BHAe
Gesoro meiMa, a 44CThb ero Nafaer Ha crox Takum oGpazom,
MBI HMEEM JeJO C AeHCTBHEM XWMRYECKOrO CPOZCTBA MEXAY .
IHHKOM R KHCIOPOROM BO3ayxa. Uro6u nokasath BaM, Kak
YAMBHTEJICH STOT POA - CPOACTBA, 5i CAENA0 ONHT, C TEPBOro
B3rJifiAa BecbMa INOPasuTebABIA. BOT HeMROrO XKelesHmIX omi-
JOK H MOpOXa: s TUIATEJIBHO NEPeMellai0 ONHJKH C NOPOXOM,
CO6MI0AasA NPH 3TOM BO3MOXKHYIO OCTOPOAKHOCTS. Tenepp Mbl
CPaBHHM CIOCOOHOCTb FOPEHHA OBOHX BellecTs. B miams ropsi-
mero cnupra 1 6yny 6pocaTh Hamy cMech NOPOXa ¢ OMUAKAML,
TaK HTQ YaCTHYKH NOPOXa M ONUNOK GYMYT HMETb OLMHAKOBYIO
BOSMOXHOCTb 3ar0peThcsl. Teneps CKaXHTe MHe, KOTOphIe H3
HHX TOpAT? BBl BUAHTE APKOE NOPEHHEe KENe3HHIX ONAJOK, HO
o6pature BHUMaHHE Ha TO, YTO GOJBLIASR WACTD Nnopoxa 0cTaer-
CA HETPOHYTOH, XOT& OH HMEET TAKYI0 e BO3MOXKHOCTb 3ar0-
peTbcs. Mue HYXHO TOMLKO CJMHTh CIHPT W3 YALUKH, ZaTh npo-
COXHYTb NMOPOXY, NMpOWeEAIeMy uepe3 NJaMs, A Yero AO0CTa-
TOYHO HECKOJNBKHX MHHYT, H 3aTeM HCHHITATb ero 3a# KeHHoil
cnpukod. Tenepn mopox npocox, s mpukacawcs K HEMY 3a-
HIKGHHOH CRHUKOH, # BBl BHANTE NO CHJBHO BCHOHILIKE, KaK
MHOrO 1I0pOXa He Cropeno BO BpeMA MageHHA uepe3 COUPTO-

stiepriie. C TeOPEeTHYECKOR TOUKH 3penus BONPOC O TOM, BO3BMOMNHO
JH, KaK M B Cay4yae MarHUTHORA SHCPruM, HWeNOaPeACTBOHIIOE npespa-
IIEHHE SHEPTHH TSICOTEHMA B 9ACKTPOMATHMTRYIO SHEPTMI0, OCTAeTCH
noka oTkpuThiM. CoBpemennas (bH3HKa emie He B COCTORHUY Aath Ha
HETO ONpCACNEHHBIA W SCHHIA OTBET, TaKk KaK (PR3uyecKasn NpHPOAA
NONA TACOTEHWS elle He . BRIICHEHA, HOCMOTPA Ha HAJMYME BechMa
MHOTOQUHC/ICHHLIX TEOPHR 3ITOTO HOJA.
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BOe maaMs. 3mauut, pacnosoikenue XEene3a X ropemmio 'rr'ax--

BEJHKO, 4TO MpH HEKOTOpHIX obcrosrenneTBax  ono Tpe
6yer mas ceocro BOChyaMenens Meublie Bpemeny, HeKeJH
_ IOpOX.

Bo Bcex stux CIyuasx Mbl HMeeM nejo ¢ XHUMHUECKRM
CponcTBoM. OcTakdBAMCA HA HHX ¥ PaccMoTpuM sror Ha nep-

BbIT B3rasx pop XHMHUYeCKOro CPOACTBA, a TakKe TIOCMOTPHM, -

€CTb JIM BO3MOKHOCTH OBpaTHTH 3Ty CHIY B 3JeKTpHuecTso,
. MATHETH3M MM B KaKylo-HHGy b APYryio U3 CHJI, € KOTOphiMu
MBI O3HaKOMUAHCL. BOoT memmoro IMHKA (A7 npopoukai yno-
TPeBASTH HUHK, NOTOMY uTO OH oueHe ygoben mus Halzef
uequ). IloMecrus ero B PETOPTY ¢ cepHOH KHCJOTOH, s Mory
NOMy4HTh BOZOPoA. Llumk paznaraen BOXY HAa €e COCTaBHBe
YacTHE H OCBOGOXaeT u3 Hee BOXOPOAHLIA ra3, Ho uz onmra
B TO Xe BpeMs H3BeCTHO, 4TO ec.y NIOBEPXHOCTb 3TOTO UHBKA
HOKPEITA He3HaYHTE/bHLIM CJoeM PTYTH, TO cnocofHOCTH ero
Pas3naratk BOAY OT 3TOro ¥ e TepsieTCs, HO U3MeHARTC}
BECbM2 3HAYHTE/MBHEIM 06pa3oM. CmoTpute, Kak Kumnr cmecn
IHHK2 ¢ CepHOM KHCMOTOM, HO ecin npubasuTe K el Hemmoro
PTYTH, TO ras nepecrager BblAeasTecR. Tenepe u3 cmecu me

BLIXOAHT TOUTH HHU NAHOro ny3blPeKA BOZOpPOZa, Tak yTo, peif-

CTBHE IIMHKA HA CepHYIo KACJIOTY Ha BpeMs npekpawieso. Mu
He YHUYTOXHIH UPH 5TOM XUMHACCKOrO CPOACTBA, a TOJS-
KO BupouaMerusu ero. Bor Heckoanko NIACTHHOK 1IMHKA, MO-
KPLITHIX CIOEM PTYTH TOUHO TaK e, Kak TOKPBIT LHHL, HA-
XOASAUIKAC B PETOPTE: €CuM A BCTABMO TaKyl0 NJAaCTHHKY
UHHKa B CEPHYIO KHCJOTY, TO ras He GyReT BuAeAATbCH, Oxna-
KO saMeuaTeqbHO TO, WTO ecam BMmecTe ¢ UHHKOM 2 BCTaBO
B KHCJIOTY elle APyroH Meramt, He WMelomud s TaKOR Xe cre-
NeHH CoCOBHOCTH ropeTk, Kax {IHHK, TO AeHCTBHE BO30GHORHT-
¢a. B peropry ¢ CEPHOM KHMCIOTOR H HHuKOM, NOKPBITHIM CJIO-
€M DPTYTH, 5 NOMEIN2IO Teneph HEeMHOro MeIHOH npOBOJIOKH
(Mene me Takoi TOPIOYNE MeTans, Kax IHHK). Bel BuguTe, yTO
BOAOPOL MAYHHAET BHIAGJAATLCA TOUHO TAK XKe, Kax Bblaeassics
B Havage onwira. Tlyaeipu ero npoxomst uepe3 BOAY U COGu-
PaloTCH BCe CKOpee H CKopee B KOJIOKOJIe, — UHHK ReliCTBYeT
TENepL BCJACACTBHE CBOErO CONPUKOCHOBEHHS ¢ MEeLpI0,
Beskutt iwar, KOTOPHI Mul nenaeM Brnepes, NPHBOJHAT Hac
K NMO3HAHUIO HOBOrO SABJEHHS. Bonopoa, koropsiit, kax BHAHTE,
TaK ofunbio 0cBo6oXAaeTes TENEPb, BBIACHSICTCS 1€ OT I(HH-
K2, KaK npexje, a or Me au. Bor Y MeHs cocya, comepxas
WA pactsop memw. Kycox AMAJLTAMHDOBAHHOIO LHHKA fe
NPOUSBOAAT HA HErO MOMTH HAKAKOLO AEHCTBRN: €CJAH f moMe-
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My B P4aCTEOP nnacTanKy NIATHEH, TO 8 MOr'Y OCTAPHTE €€
TaM Ha CKOJLKO YI'OJHO BPeMeHH, H 0HA TOXe He NPOH3BeseT
HUKAKOT O ﬂ,eﬁCT‘BHﬂ. Ho €CJ s ORHOBPEMEHHO BCTan/iio B pac-
TBOPp NJACTHHKH UMHKA H NJOATHHHE H NpUBEAY HX B COHDHKOC-
1IOBeHHe MeXAy cololi (puc. 44), TO Bbl 3aMeTHTe, YTO MJja-
THHA HEMENJICHHO NoKpoeTca cioeM Mead. Orvyero sTo NpOHC:
xonut? [Tnatura cama-no-cele He uMeeT CIOCOBHOCTH BHIAEJATh
METa/ll u3 XHAKOCTH, HO OHA NOJYYaerT 5Ty CNOCOGHOCTH Ka-
KHM-TO TaHHCTBEHHGLIM 06p830M BCIEACTBHE CONPHKOCHOBEHHA
¢ uuHKoM. Bbl BHAuTe 3Mech KaKyiO-TO CTPaHHYK nepexasy
XMMHUECKOW CHJHR OT
ONHOTO MeTaljJa K
Apyromy, OT NMHEKA K
nJaThde, BCNEACTBHE
IPOCTOr0 CONPHKOCHO*
BEHHH 9THX METaJLIOB.
Bmecto nnataEm s
Mor Obl TMOMECTHTH B
PacTBOp Menb M ce-
peGpo, KOTOpHIE CaMu-
Puc. 44. Pac. 45. no-cefe TOXE He NpPo-
A3BeAy? Ha HEro BH-
KAKOro AeficTBHA, HO, KaK TOMBKO # BCTABMO B HEro eme
UHHK H MNpEBEJY €rc B CONPHKOCHOBEHHE. C STHMH Me-
Ta/ANaMA, AeHCTBUE HEMEANGHHO HAYHETCS, B OHH NOKpPOIOTCA
uenio. OAHAKO W XMMHYECKYIO CHJIY HacTHU LHAX2 iR ee
ReBCTBHE Mbl KaKHM-TO CTPAHHHIM OGPasOM MOZKeM repeMelIaTh
¢ Mecta Ha MecTo. B samevaTensROM ofinite, XOTOpHA 9 noxa-
3aj1 BaM, Mbl 3aCTaBHJIM XHMNUECKYIO CHAY NepefiTH OT LRHKA
K DJaTHHE, NOMEIlas 00a MeTaana B OAHY ¥ Ty XK€ XKBAKOCTH
M NPHBOAS WX B CONPHKOCHOBeHHe MeX1y cofoft.
PaccMoTpuM Teneps BeMHOro noGnmKe oty spiemms. Ha
puc. 45 naolpaxeH COCYR € pacTBOpOM EHCIOTH BMecTe ¢
NJIaCTHHKAMA HHHKA ¥ MA2THHE KIH Meld, QOeZUHEHHKIMH
MEeXAYy CO60fi BHE cocyla NPOBCIAMA, OTXOAAUIEMH OT K-
RoRt M3 sTHX maacTuHoK. Bee paBHo, nponcxoamr mm compukoc:
_HOBEHHE MEeXAY MeTaNJaMd 8 caMOfl WHUAKOCTE HJH BHe ee,
€ IOMOMIBIO MPHKPeNJEHHKX K HHM METaANHYeCKHX NPOBOAOB:
H B MOCneHeM CyYdae OHH COXPaHRIOT CHAY, CNOCOGHYIO ne-
PEnaBaThCH Or CAHOTO M3 HAX K ApyroMy. Ecau e BMecTo
OJHOr0 COCyI2 s BO3bMY HECKOJIBKO OCYNOB, BCTABIIO B
KOXKABIA M3 HUX LUK B TVIATHHY H COeAUHIO NAATARY OZHOTrO
COCYAa C IMHKOM APYrOro, TO UE&JXBIA PAX COCYHOB GYILFT nei-
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(
CTBOBATE BMeCTe. [osanm Mems Bl BARATE FARON tipubod.
YIOTpeG/IAlo TaK BasnBaeMyio ra/BaHHYecKyl0 Sarapeio Ppo<
Be !, B KOTOpOA AefCTBYIOT LHHK B IJIATHEZ: CHJIA OF BCex
40 nap meraMuMyYeCKHX IMACTHHOK AeficTBYeT B sTOM mpuGope
OAHOBPEMEHHO, H BCe KOMHYECTRO BO3OYXIEeRHOR Takmy ofpa-
SOM XUMHYECKOfl CHJILI Mepenaercd no ITHM NpoBOjaM, KOTO-
PHe TNPOXOAAT NOR NOJOM A MOTYY GHTH COSAHHEHE  am c
STHMN [BYMA NpyTam, OPOXOAAIIMMH Yepes cron. Crows
TOJIbKO TPHBECTH B CONDHKOCHOBEHHE KOHLB! 3THX IPOBOAOGR,
K@K HCKPA IOKaXKeT BaM IPUCYTCTBHE CHJIH
B HuX. He samevatennmo am, wto sTa cmpa
OepeHOCHTCA M3 GaTaped, cToswed nosafu
MeHd, ¥ nepejaerca 1m0 npopoxaM? Bop
npubop (phic. 46), xKoropmifi lembppn sy ?
YCTPORJI MHOTO JeT TOMy Haszax aas Tdro,
YTOOH! Y3HATH, MPOH3BOAMT JH CHJS rafbBa.
HHYECKOR GartapeM B3aMMHOE NpUTSKEHRe
TEJ, TaK Xe KaK OGHIKHOBEHHOE SJIEKTPH-
9ecTBo. OH yCTPOHN €ro A4a ONHTOB co
CBOEH GOMLINOA raibBaHMuecKofl Garapeeit,
CaMOH CHJbHOR H3 CYLIECTBOBABWIAX B TO
Bpemsa. B 3ToM creknsuHOM COCYyAE Bh BH-
AHUTE 1BA 30JIOTHIX JIACTKA, KOTOPhIe 8 MOTy
NpuGAXaTE W yXaAaTH ApYr OT japyra
C TOMOWBI0 BHHTZ HaBepxy ero. Kamani
H3 3THX JMHCTKOB fi COSAMHI C.ONHHM M3 NpOBOROB GaTapen,
H ecau Garapes AOCTaTOYHO CHABHA, TO CMOr'Y TOKa3aTh Bam,
9TO DY STOM JIMCTKH AaKe HA PACCTORHHM HPHTATHBAIOT Apyr
Apyra. Ecin Ganaro APHABHHYTL 30JI0THIE JIHCTKH ApYrT K Zpy-
TY, TO OT REHCTBHA NPHTAKEHHS OHU CONPHKPCHYTCSA; BB Cpasy
YBULUTE, KOTX4 3TO NPOM3OHAET, NOTOMY UTO JHMCTKH TOT A
3aropsarcs OT AeHCTBHSt Hamied CHAb, 9TO MOXeT CAYYHTBCH,

! Tlaa™iHOBLI asteMenT Ipose 6ua mHaobperew B 1840 r. B ane-
MeHTe I'poBe UMHK naxoaunen B PacTBOpe cepuolt KHCAOTH, DAATHHA
Me&-—D pacTBOPe @30THON xUCAOTH, [loCaepisns CAYKHT TaK ©a3. X es
MOARPHIATODPOM, T. €. BWACTAUMACH HA TNATHEOBOM anekTpoae
BOAODON OKHCASIETCR A30THOH KHCAOTOH, uTO CnocoBCTBYeT NOLXEPKa-
HHIO HOPMANBLHOTO HANPIKEHHA 3JeMeHTA okoxo 1,5 BOJBT.

Plemdppn Jonu—anrultckufi xayux (1778—1829 rr.), yunrens
Dapagen. Emy npunataenur OTKPLITHE MCTAMINYCCKHX HATPMS H Ka-
A, MONYYEHKKX NPH NOMOWH ralbRAHHYECKOToO TOKA, AOKA3aTEALCTRO
TOTO, MTO XJOp fBJAETCA S/AEMERTOM, U T. A Kpome Toro useecTha Tag
HasHneaemas Jamna JisoH, npuMchstemag B KaMEHHOYTOAbHKX KOHAX,
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¢ i
MHUIS eCNH OHA AEHCTRHTENLHO NPUKAcaloTes XPYr K APYTY.
HMrak, #1 HaupHA0 MeAJeHHO cOJidKaTb WX H HE COMHEBRAIOCh,
9T0 HEKOTOphHIC M3 Bac YBHAHP NPHOJMIKCHHE JHCTKOB MpEeXAe,
HeXeAad OHK 3aropATcs, a Te, KOTOphe HAXOAATCH CJHIIKOM
AaieKo OT CTOJA M HE MOTYT 3aMETHTh 3TO NMPHOJMXEHHe, YBU-
ZAT 7O FOPEHHIO JHCTKOB, YTO OHH NMPHULIH B CONPHKOCHOBEHHE.
Bor Teneph JMCTKM KOCHYJHCE APYr Apyra 3al0/ro R0 TOrO,
KaK § MX MOJHOCTBIO COJIM3WJ, M OHM 3aropeaHch. Bl BHAHTE
Gnectayo Benuiuky. IlpursiraTesibHas CHId B ofoux KORUIAX
6aTaped TOKA3bIBAET, 4TO Mbl AeflcTBUTE/BHO HMCEM TENEpL
NeN0 C SIBACHUAMH SJIeKTPHYECKHMH.

ITocMoTpuM, OAHAKO, uTO 3T0 32 uckpa? I Gepy ofa KoHLa
NPOBOZOB, COCAHHAI0 HX H TONYYalo MPEKPacHYl HCKPY, c
CHMLHBIM 6JeCKOM, ROXeOHHM 6JecKy cOHua B HeGe HAA Ha-
My, UTo ke 3TO 3a fpjeHue? DTO TO Ke €aMoe, 4TO [PORCXO-
AMT TIpH paspsae GOJbUION 3MEKTPHYECKOd MAMMHEL IAe Bul
TAKKE HaGMIOJANH GHeCTAUIYIo HCKpy. SIBnenue B OGOHX CJIy-
yasx ACHCTBATCABHO OJMHAKOBO, TOJBKO KHCKpa OT NMPOBOAOB
Garapen NPOLOJUKHIENbHEE, NOTOMY WUTO npu6op stOT AeH-
CTBYeT cHJbHeel.

Bumecto malinibl, KOTOPYIO HYZKHO JOJIO BEPTETh, MBI HME-
oM 3eCh XUMHTUCCKYIO CHYy, KOTOpas OCOGHIM oGpazoM
nepefaeTcs NO STMM NPOBOXAM W 00pasyer HCKDY. 1 xouy
I0KA3aTh BaM, 10 BC3MOMHOCKH, UTO 3Ta MCKpa ¥ NPOH3BOAM- -
Masi elo Tersota (60 TYT ecTh M TennoTa) He Gosee M HE Me-
Hee, KAK XPAMHYECKas CHNa LUHKA, KOTOPas MEPEHOCHTCH Yo
NPOBOAAM H JIOXOAHT KO HX KOHIOB. 51 BO3bLMY KYCOK LMHKA B
COXTY €ro B KHC/IOPOAE, urolb! [OKa3aTh, KakoH HMeEHHO
CBET MPOB3BOAWICH HACTOAUIUM CrOpPaHMEM B KHCJIOPOLE OLHO-
ro 43 ynoTpeGafeMblX HaMH MeTaJJIOB. CmoTpuTe, i 3aXKHUIAI0
Ha CI‘IHpTOBOFI JlaMIe KHCTOUKY N3 JAHCTOBOrQ LYHKA ¥ BCTaB-
JSI0 ee B COCYZ ¢ KucaopopoM. OHa FOPHT C APKHM 6necKoM.
D10 MOKA3LIBAET BAM SHEPrHi0 H CHJY 2 XHMHYECKOro CpOJCTBA.
B Garapee, HaxoAMuelics M0321M MEHA, IHHK CTOPAET ropasao

1 B CobpeMeHNKX SAEKTPOCTATHYCCKHX MallIBHAX HanpsKCHne AO-
cTiraeT o 300000 soxsT (Hoseflmlasg MawdHa Yoau —5 MAH. BONBT),
OJlHAKO BCACACTBHE NPOMATHOTO BHYTPEHHErQ CONDOTHBICHHA (RuscxH
¥3 H3ONATOPOR —CTEKAd HAH 9GOHHTE, BOSAYWHuIE NPOMEKYTKH) cHAZ
ToKa BecbMa maxa (okoxo 0,00001 amm.). Bryrperimie e CONPOTHBAC:
HUS TajbBamudecKHRX SJIEMEHTOB ¢ AHNAMOMAUIRH (3/eKTPOTHTHI, ME-
TAAAH) BecbMa MAAM, TAK 4TO DDA HECPABHUMO MEHBIUMX Hanpsxe-
HUAX HMeeTCd BOBMOKIOCTS NONyuaTs GOALIIHE CHIbL FOKE.

» ¢t Energy and power-—3TO MeCTO ACHO MNOKA3LBIET, YTO TepMHHH
«OHEPTHS» W ¢CMaas ABARQTCA Y, Papajes CHLOHAMAMH, v )
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GLicTpee, HeXeuH B 3TOM Cocyae, HGO LHMHK pacTBOpsieTCH,
FOPHT H NPOH3BOJAHT CHJbLHBLIH 3Jek1puueckuii ceer. Ta e
CHJIa, KOTOpas pasBHBAeTCA B COCYNE C KHCJOPOAOM IpH I'O-
PEHHH B HeM IHHKA, nepejaerca 1o nposojam OGarapen W ofua-
pysKuBaercsi y HUX KOHILOB B BHJAE 3JEKTPHYECKOro csera. Dul
MOZKETE T03TOMY, €CJH XOTHTE, paccMaTpHBaTh AEN0 TakK, HTO
LHHK Cropaer B cocyAax GaTaped M UTO CBET OT 3TOrO FOpeHus
obuapyxusaercs HpH cOMHMEHHH KOHUOB mponojpos. SI mor
6Ll ycTpouth Haw npuGop rakuM obpasom, 4ToObl 110KasaTh,
410 B 00OMX CJyyaaX pa3BHBAeICA OAHO M TO K€ KOJHUEeCTBO
cuaul. Taknm o6pasom
Mbl 110 TPOH3BOJIY MO-
HEM pacriojaraTb CH-
Joii XHMH'ECKOTO
CPOACTBA H INPOBO-
JIWTh €ee C MecTa Ha
MECTO.

Korsa mm xortum
MPOH3BECTH B3PLIB NO-
poxa, TO MO)KeM B
MHHY HANDPaBUTL CHJY
XHMHUECKOro  Cpoj-
CTBa, NpeBpaulentyio B
9JICKTPHYECTBO: HE 3a-
nacasco 3apatiee Or-
HEM, Mbl MOXEM MOJYYHThL ero Korjaa yroano. Bor coeyn
(puc. 47), B KOTOPOM nOMemHieNbl ABE 3a0CTPEHHLIE NANOUKH H3
JAPeBECHOro yris: 9TOT npuGop MOKeT TdKiKe CJAYKHTL NpH-
MEPOM YJIHBHTEJLHOI ClOCOGHOCTH CHJLI 3JEKTpHYCCTBA nepe-
Aasatecsd ¢ Mec1a Ha MecTto. CTOHT TOJILKO COEAMHHTH NOCpej-
CTBOM NPOBO/IOB NAJOYKH H3 yria ¢ Garapeeif W NpUBeCTH YrJm
B CONPUKOCHOBEIHE MeXKAY co6oil, cCHla XHMHUECKOro CpPo/CTRa
ceiiyac xe obuapyxurcs. Mul ee oGHapyxuBaeM 371ech B BHjIe
aneKTpuueckoro csera. YroOwl jgokasatb 3T0, MLl BulKauain
BO3/lyX M3 COCy/la, TaK YTO YroJib He MOMET IOpeTh, H N03TO-
My CBeT, KOTOpBIl Bbl BHAHTE, NPOHCXOJHT HMEIIHO OT CropaHHd
IHHKa B Gatapee, HaxoAsuleiicss NO3aJH MEHA: yroJb HE HCue-
3aeT, XOTd W JAdeT HaM BeJMKOJIeNHLIl 3JCKTPHUECKH{i cBer.
Kaxk rosnko s npepuiBaio coeaunenne yrJeil ¢ Garapeeil, cper
npekpamtaerca. Bor apyroil npumep, Koropsiii ewie ayudiue no-
KaXeT BaM, € Kakoil yBEPEHHOCTBIO MBI MOKEM NPOBOJAHTH
CHJIY XHMHUECKOro CPOACTBA B TaKue MECTa, B KOTOPHIX NpH
o0LIKHOBEHHLIX 00CTOATELCTBAX OHA HE Morzia Oul JeiicTEO-
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BaTh, Mul MOXKeM MNOMECTHTE YTOJbHLIE MNOMNIOCH Jaxe noa
BOJly M NOJYYHTH TAM 3JeKTpHueckuii cer. Cmorphte, Tenepn
oun mnoj Bojoii. Coeaunas ux Gartapeeil, MLl [oJydaem 707
Je CBeT, KOTOPLIl HMeJqHd B CTEKJISIHHOM cOcyAe.

KpoMe Takoro oGpasoBanus cBera rOPSILHil WHHK Npous-
BOJMT elle ¥ Apyrue JAeiicTBhsg. BoT HECKOJILKO TYronJaBKHX
IPOBOJIOK: OAHY M3 HHX, TOHKYIO MJIATHHOBYIO NPOBOJOKY, #
VEPeIJIo ABYMsl CTOJAGMKAMM, KOTOpPble MOTYT OhiTh COCAMHEHE!
¢ Garapeefi (puc. 48). Ilpom3poxa 31O
coejMHeHHe, MBI MOJIyUaeM OrpoMHOe KO-
apuectso TemioThl. He yauenteanHo Ju
sto siaenue? IlpoBosa, uaymue or Oa-
Taped, MPEACTAaBJAIOT cOGOil HACTOAMLMI
MOCT Jli1st mpoxokjaenua cuaul. B mamem
npuGope cuja BCIOAY TNPOBOAMTCH 10
MeTajily, HO Bbl BuHANTE, uTO GOJblIOE
KOJIMUECTBO TEINIOTH BhiJEJsIercsd B IJa-
THHOBON MpPOBOJIOKE, KOTOpas J0 HEKO-
TOPOIl CTENeHH COMPOTHBJACTCA MPOXONK-
JleHHi0 cHabl L. 3T0 Ta Tenja0Ta, KOTOpyio
IMHK JAaa Gbl NpH ropeHHy B KuCJIOpoje,
HO OH TOpUT B raibBanuueckoil Garapee,
W TEeIJOTa BLIJEJSeTcs B JIPYTOM MecTe.
91 Gyay Temepb yKOpauusarth NpOBOJIOKY,

Puc. 48, yToGLl MOKasaTh BaM, UTO ueM Kopoue

NPOBOJIOKA, 3aTPYAHAIOULAA NPOXOXKACHHE

CHUibl, TEM CHJbHCE Bhijegioulasncs B

gel TensioTa?, MOKa, HakoHen, nuarupa e Oyaer pacias-
JeHa el W ynaiaer, BCJACACTBHE Yero coofuienHe npepsercs.

! Conpomupaenue naatinutl npuGa. B 6 pa3 Goawlue CONPOTHBACHHA
sean. Corgactio saxony Jlxoyas, NpR AdHHON CHAE TOK@ KOJINUECTBO
BLHULCAMIOMEICA  TENI080/ 3HEPIUH NPONOPUHOHAILHO CONPOTHBICHITN,
TaK 4T0 B NAATHHOBON NPOBOJOKE NPH TOH Ke CHie TOKA BLIACIICTCA
8 6 pa3 OoJiblie TenaoBON 3HEPruH, YeM B MEJAHOR NPOBOAOKE TOro iKe
CONPOTHRAGHHA,

t CoraacHo 3akony Jhoyas, npu A4HHOM HANDPSAKEHHHN,
NPHAOKCHHOM K NPOBOAHMKY, KOAHMECTBO TCIAOBON IUCPIHH obpaTHo
NPONOPUHOHAALHO CONPOTHBJAEHHIO NPOBOAHIKA. YKopauusaa mposoio-
Ky, MUl yMeHLIIACM CONPOTHBJACHHE M TEM CaMbiM YBEIHUHDACM KOJH-
YeeTBO BHLACAMIOULEfic B Hell B CAMHMIlY BPEMEHH TEINIOBOR 3SHEPIHH.
Orciona we CaAeayeT AelaTh BLBOA, 4TO B HACTAX € MCHLUINM CONpoO-
1UBACHHEM eAHHON UeNH BHAeascTes Goablue TENAOBOA SHEPrHH, HCHE-
a8 uwactiax ¢ GognwuM conpordsienues. Kak-pas saobopor: npu yera-
HOBJCHIN B Ilen#  OnpeAcscHpoll CHAN  TOKA KOJNMGSTRO  BHULCJLIO-
pieiica  TenAcnoil SHEpPruH NPONOPUHOHAALHO KBAPATY CHILI TOKa H
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Bor apyroii npumep. Knapy kycox cepeGpa ma apeBecHsbiii
yroJjib, npeAcTaBJsioWpil ofnn nojoc Gatapeu; APYrofi moJioc
ee s Takke npusBeAy R conpukocnosenne ¢ cepeGpom. Cmort-
pute, Kak sipko roput cepe6po! (puc. 49). §1 knagy ma yroan
KYCOK IKesie3a, H Bbl BH/JHTE, 4TO OH cropaer. Mel Mozkem
CKHraTh TaKHM 0GPa3oM Mexkay moJiocaMu GaTapen NnouTH Bee
BewiecTBa. I Xouy nokasaTh BaM Tenepb, UTO 3T4 CHJA €CTH
Hie 4TO Hi0e, KAK XHMHYECKOE CPOJICTRO; XOTSl MBI H Ha3hbiBaeM
ee TeNnJOTOl, 3MeKTPHUECTBOM HIH KaKUM-HHBY1b
JpYruM HMeneM, coobpaxasch ¢ ee HCTOUHHKOM HJHd crnocoGom
nepesadl, HO B CYIIHOCTH OHAa — XHMHYEcKoe cpojactBo. Bor
OKpallennast JKHJKOCTb, B
KOTOpPOil BJHfHHE XHMHYE-
CKOro AefiCTBUA MOXKHO 06-
HAapyXKHTh [0  TepemeHe
usera. §1 Hajblo 4acTb 37O
JKHJKOCTH B CTAKaH, H Bl
yBHJIHTE, 4YTO npopoja O6a-
Taped TMpPOH3BEAYT B Heil
BECbMa CHJLHYIO NepeMeny.
A10 JAciicTBHE HE eCTb HH
ropenue, HH obpasoBauue
Ten0Tel. 1 BO3bMY JBe MJATHHOBLIE MNJACTHHKH, NPHKPEILIIO
HX K mpoBojam Gataped, OAHY K OAHOMY MNOJIOCY, APYryio K
ApYroMy, H 3aTeM BCTaBJIO B Hall PacTBOP: O4YEHb CKOPO Bbl
yBHAHTE, uTO roayGoil IBeT pacTsopa MOJHOCTBIO HCYE3HET.
Cwmotpure, pacTBop yzxe obecupeunBactest. Mue cTous0 TOJLKO
ONYCTHTh KOHILbI NMPOBOJAOB B PACTBOP HHAMIO, M MPOXOAsILAs
yepe3 HUX CHJA IJIEKTPHYECTBA liPOSIBHJIACH B 3TOM XHMHUYECKOM
peiicteun. ['0BOps 0 XuMHUECKOM JeilCTBUH 3/eKTpUuecTBa, sl
J0JDKeH YIOMAHYThL ele o0 0JHOM 3aMeuate/bHOM SiBJICHHM, a
HMEHHO0, YTO IBET PACTBOPA PA3pylUAETCs OT AEiCTBHA OJHOrO
TOJLKO Tnomocd. B niockyio Hawky si HAJMLIO HeMHOro GoJblie
3TOH CePHO-HHAHIOBOIl KHCAOTH ! H MOCTAaB/IO B Heil TJAHHAHYIO

conporunaenuio. CacnosaTessno, B WacTAX ¢ GOJBUINM  CONPOTHBACHHEM
BBUIGJASICTCA, NPH JanHof cHae ToKa, Oojbuie TEIAOBON 3IHEPTHH, He-
HEJAH B 4ACTAX € MEHLUINM CONMPOTHBJICHHEM,

1CepHO-MHAMTOBAA KHCJAOTA—CMCCh OXAHOM HacTH Hil-
AMTO M IATHAANATH vacTedl Kpenmkoil cepHoi kucaotw. Ona Geaeer na
TOI CTOPOHE, /e BLULGJASETCHA BOJAOPOJL, KOTOPLIT OTHHMAET KHCAOPOA
y MHAHDIO, BCeACACTEHEe yero ofGpasyercss GecUBETHLIA MHANDO, MHIUEHHBLIA
Kucaopoaa, Ilpu stom onwre HeoOXoAMMO npHOGIBHTE K BOJAE AOCTa-
TOUHO CEPHQ-BHAMrOBONl KHCJIOTH AJs1 Toro, 4ToOW OHA XOpOWO Mo-
cuneaa (K).
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CKBAXHCTYIO NEPEropofky, KOTOPast PpA3AENUT MXHAKOCTB HA
RBe uactu (puc. 50). Temeps Mbl cMOXeM YBEAETH, €CTh JIM pas-
nuYHe B AeHCTBHH 06OHX NMOJIOCOB 6aTaped H KOTODHIE #3 HUX,
COOGCTBEHHO TOBOPA, 06eC{BEYUBAET KUAKOCTb. Bel BHAUTE, 9TO
HA NpaBOfl CTOPOHE MOMIOC AEHCTBHTENbHO YHUYTOXKAeT CHHHA
LIBET pacTBOpa, — NPaBaf YacTb PacTBOPA COBepIIeHHO noGe-
Jena, Torja Xak Ha Apyrofl cTopose B Helf HE NMPOH30LLIO, RO-
BHAMMOMY, HHRAKOrQO H3MeHeHHs. §1 roBOPIO NOBHIHMOMY,
NOTOMY 9YTO Mbl He€ JOJKHB AyMaTh, YTO Ha 5Tofl CTOpOHe
He, MIPOU30ILJA0 HMKAKOro JAeHCTBHS; pa3 Mhi He 3aMedaeM ero.
‘ Bor apyrofi mpuMep XuWMHYECKOro
neitcTBHa. DepemM cHOBa NJIaTHHOBHE
(NACTHHKE U MOTPYXaeM MX B MERHHI
pPacTBOp, H3 XOTOPOI'0 MEl mpexse
OCaJHJH YacTb MeIH, INOMECTHB B
Hero OMHOBPEMEHHQ MNJIGTHHY K LMHK,
Bbl BHAHTE, YTO NJATHHOBGLIE NAACTHH-
KH caMu-no-cefe He NPOASBOAAT HAE-
Puc. 50, KaKOro XHMHYECKOro ReHACTBHA HA pac-

TBOP: OHH MOTYT OCTAaBaThCfi B HEM

CKOJILKO YFOARO BPeMeHH, He ocaxpas u3 Hero Mexu. Ho kak
TOJNLKO f COENUHAI0 HX C NpoBoAaMu GarapeH, Tak ceiiyac e
XHMHUYECKOe HeACTBHe, DIpeBpaillaioiueecss B Oarapee B 9JeK-
TPHUECTBO M Nepejalolieecss MO 1POBORAM, CHOBA OOGHAPYXKH-
BAETCH KAK XHMHYECKOe HeHCTBHE ¥ ABYX MJATHHOBHIX MOJIO-
€OB, Ocax/Jas ¢ JieBOfl CTOPOHHM Meiab M3 PacTBOPA Ha NJAATH-
HOBYIO niactHaxy. $1 mMor Obl MOK43aTh BAM MHOTO TAKHX JIO-
GONBITHHIX IIDAMEPOB TeX YIHBHTE/NbHRIX MyTell, MO KOTOPHIM
XHMHUECKO® JeliCTBME WM 3JEKTPHUCCTBO MOXKET ObTh mepe-
HeCeHO ¢ MecTa Ha MecCTo. 3aMedaTesbHblfi CaZMOPONOK 30Ji0Ta
(MOREMb KOTOPOrO HAXOAWTCA B APYro#f KOMHaTe) Npencran-
JfeT ocoBGeHHO HHTepecHoe sfiBJeHWe B HcTopuH 3oj0ta. O=H
6uin Hafilen B PanjapaTe W No BHILIABJGHHH €ro, B HO-
a6pe 1859 r., cTOMA OT BOCBMHM A0 JAeBATH THCAY GyHTOR
crepaunroB. GaMOpPOAOK 3TOT GhlN 06pa3oBaH B HEADAX 3EMAH,
OblTb MOXET, MHOFO COTeH JICT TOMY Ha3ag KakoH-auGyab cu-
J0#, moao6HO# TeM, KOTOpLIC i BaM NOXasmpisajd. A BOT elle
OAHH 3aMeyaTe/bHbIH pe3yabTaT AcHCTBHA XHMHUECKOrO CPOA-
CTBa: NpPEeKPacHOe CBHHUOBOE JEPeBO, KOTOpPOe HaXOAMUTCA me-
pea Hamu!, o0pa3oBafioch TAKXKE NOJ BJHAHHEM STOR CHJH,

1 CBHHIOROE JEPLBO TIPHFOTOBAHIOY, NIPONMYCKAN DYUOK METHWX
NPOBOAOK Yepe3 MPOGKY OYTHUM, U YKPEUJsA BOKPYr HHX B TOM MecTe,
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1

nyTeM mocrenefporo Hapactamha cemmna. Cnoco8 coexunemia
CBHHIIA H LHHKA B MAaJIEHBKOM TraJbBaHHUECKOM NpHGOpe HMeeT
ANa Hac BaXKHOe 3HaueHHe. B npupoge nocrosuso u Hesamerno
NPOHCXOAAT NOZOGHOrC poja AeHCTBHA; OHH yYpe3aBHYaliHo
BaXHbl AN OCAMICHHA METALIOB, OGPA30BAHUA MUHEPAJILHLIX
KWt M, T. A. OTH Majnle AefiCTBUS He OTPAHHUEGHK BPeMeHeNM,
KaK B MOe#l Garapee, a IIPOJIOJIKAIOTCA HEONpPeAeJeHHO AOJTo,
NPOH3BO/SA, TAKUM O5Pa3OM, C BEKAMH OIDOMHLIE Pe3yJbTaThl
$1 mokaszay BaM HECKOJBKO NDUMEPOB NpeBpalleHHs XUMu-
HE€CKOrO CPOACTEBA B 3/IBKTPHIECTBO H 3/IEKTPHUECTBA B XHMHUe-
CKoe cpoicTso. Orpaun-
YYMCHA NIOKYla AMH B 1O-
CTapaeMca 03HAKOMATh-
€A HeMHOro rayfxe ¢
XHEMUYECKHM  CDOACTBOM
HWJH  3JIEeKTPHYECTBOM, —
A He 3HAI0, KAKYI0 cHay
Ha3paTh Npexje, TaK
KaK KaXJAasd W3 HHX ne- Pisc. 51,
PEXOJHT B JIPYIYIO BECH-
Ma DPA3NHYHBIMH MYTAMH.
Cuabl 9TM 3aMeyaTenbHHl TaKKe CBOeH CHOCOBHOCTHIO npous-
BOJAHTEL €lle OAHY H3 H3BECTHWX HaM CHJ, a MMSHHO Marue-
TH3M. Bil HaBepHOe 3HaeTe, uTO 5T2 CHOCOGHOCTE 3/eKTpHYe-
' CTBA M XMMHUYECKOH CHJIbI NPOUSBOAUTD MACHETH3M CTa/a H3Be-
CTH2 JHIUb B nocsiefnee speMa. EcrecTBormcnbiTatenu Jasno
NPeATyBCTBOBAMM 3TO POXCTBO MeXIY HA3BAHHBIMH CHJAMH M
A2BHO yXe NHTAlM HajeXAy MOKa3aTh CYM[ECTBOBanMe erol,
B mayke Bcerjia cnepBa HauMHAIOT ¢ HAeXI M OXKHAAHHY, R
KOrZa OHM OCYIMICCTBJIAIOTCH, TO H& HHX ONATH OCHOBAKBAIOT

FAe OHR BHXOAAT ¥3 INPOGKH, JAHMCT LHHKAR TaK, 4ToGH UWHK Ghla B
TIPHKOCHOBEHHH ¢ KAXJOH U3 Npoaotok. [IPOBONOKHM AOMKEM Pacxo-
AMTbCH, 06padys Kowye, ByToiky @anosmsioT mouta RoBepxy pacrso-
POM CBHHOIOBONG (Caxapd, BCTASASIOT B Hee NPOOKY ¢ HPOBOJOKAMH H
8aMA3LIBAIOT CYPrYYOM TaK, YTOOH COBEPUIEHHO NPEKPATHTb LOCTYT
BO3Xyxa. KpucTanrm MeTansuueckoro CBHHUA WHANAHAIOT B KOQOTKOE
BpEMA NOKPHBATE PACXOAANIHECA NPOBOVIOKH, 00pa3yd KpacHBYO Ae-
pesooOpasityio Maccy (K). .

! OTKpHTHE CBA3H MEXAY SJCKTDKUSCTBOM f MArHeTHIMOM OGHILHO
npuitscuigalor Apereay (1771—1851 rr.), onyGamkoBaBumemy n 1820 o
CBOM HAGMOACHMA HER OTKAOHEHHEM MArHUTHON CTDEAKH TOKOM. dperex,
OJHAKO, HMCA NPEAIRCCTBEHHHKOB, B TOR HIM MHOH GOPME YKalmBaB-
IIHX Ha DOACTBO 3ACKTPAYecTBA M MmarHetuama. M3 HHX caezyer ymo-
uanyTh Pomanboan (17611835 rr.), Mancoua (1772—1836 v.) u [lleciis-
repa (1779—1857 rr.), T
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BOBble OXHIAHESA, AanbHefurue OTKPBITUA; TaKMM nyTem Hayxa
ULET BCE BNEpEA, Npec/ieAys H3BECTHYIO MbICJb, OCyHiecTBASA
ee, A06LIBasi PEe3y/BTATH M OCHOBHIBAS HZ HHX RanbHelmue
. HaRem bl .

+  Ilponenaem temepn caepyowuit onmr. Bor KyCOK RpOBO-
JIOKH, M3 KOTODOTO 5 CRENal0 MOCY AJIS CHAH, T. e, NOAPOCTY
IOBOPH COEAMHI0 KM 002 KoHIa GaTapen. 3ta npocras MegHan
AIPOBOJIOKA caMa-lio-ceGe He OGHADYIKHBAeT MarHeTHama, Mer
HCTIEITAEM €€ C NOMOINBIO Rauledl MarHMTHOK CTpesKn: meficrBu-
TEIBHO, MOKYRD MPOBOMOKA COEAHHEHA € OJHHM JHIIb KOH-

' uoM Oatapen, ona He oKa-
3bIBaT HUKAKOrO AeHCTBHA
Ha ~ MarHHTHYI0  CTpeJKy
(puc. 51}, mo BOT 7 coepu-
HAI0 00a4 KOHLZ, B BH BH-
AHTE, KAK CTpeJKa NoBep-
THIBACTCA M CTaHOBUTCA Ha
TO Xe MeCTO, Kak TOJBKO
Al Pa3MBIKAI0 Henb GaTapen.
Otfciofia MoxHO 3aKkm09HTD,
YTO, fiPOBOJIOKZ BO BpeMs
NPOXOMAEHHS yepea Hee

Puc, 62, 3/eKTPHYECKOro TOKa, oue-

L N i BU/BO, AeHCTBYeT Ha Mar-
antayio CYPEARY. S1 %%y MokasaTh BaM STOT onbiT HemHOro
narnanuee. Bepy oueyn™ ANHHHYQ = POBOJIOKY, CBEPHYTYIO B
CHHpasb; AeHCTBHE ee Ha Hawmy CTpeaky OyZer OoueHb MHTe-
pecupIM: Onarojaps csoeét dopMme oOna Oyier Ha mee gefl-
CTBOBATL NOYTH KaK HacTomwuli Maruuti. Oasako Meonas
Cnupans caMa-no-ceGe He AeHCTBYeY Ha MarHATHYIO CTPeJIKY;
HO NTO NPOM3CHAEY, €c/IN # Oylly O Hef SJIEKTPHUECKHH TOK,
COCHMUHE KOHLBI €¢ ¢ momocamy Gartapen? CmoTphre, Kak
CHRPaNbL CHABHO NPHTATHBAET OAMH KOHEN CTPCJKH, OTTAJNKH-
Basa Jpyrod koueu ee. Takum o6pasom, Bul BUAHTE, YTO CO
CIHPAJbIO d NOJYYHT TAKOR Ke Pesy/asbraT, KaK ¢ HaCTOAIIAM
MarnuroM. He sameuarennHo au, uTo Mbl MOmeM YCTPOHTB
Marat u3 menu? [asnee, s noMelao esesiywo HnoJjocy B
MexHylo cmipass. Ilokyga wepes NIPOBOJIOKY He MNPOXORMT
SNEKTPUUECKHH TOK, CNHPaib He OKa3b!BaeT HHKAKOIO AefiCTBHS
HA 3Ty NOJOCY: MOJIOCA COBEPUWICHHO HE MPHTACHBAET IKeJes-

i

TR
e

i

==

' O1a dopma -nposoAa y3ofperena s 1820—1822 rr. Amnepoym, Ha-
3B2BUINM €¢ COJEHOHZOM. - ‘
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muIX onaaok. Ho KOrAa fi CoefARio KoHUH cnupany ¢ Gara-
peeif, noJjoca cefiyac e HayMHaeT DPUTAIMBATD  HCJE3HbIE
onunka. Oua CPa3y cTajla HACTONBKO CHJibHLIM MAarHuToM, 4TO
RPUTATHBAET Teleph K'cefe HECKOJABKO KYCKOB ehtesa (puc, 52),
JICHAIHX Ha CToJe B pasHblXx Mectax!. Ha ppyrom onsire
. f1 IOKaXy BaM 0co0eHHOCTH SNCKTPOMArHHTHOI O IPRTAXKCHHA.
Bbr BHANTe, 4TO 3TOT KYCOK Kese3a W MHOTHE ADYrHE KYCKw
€ CHJOH TNpPHTACHBAIOTCA K I00CE, OAHAKO, KAaK TOBKO #
NpePRIBA0 COeAHHERNE CHKPAAn ¢ Garapeell, MaTHHTHAA CHJ3
ucue3aer. Hro Moxer GblTb Jyuluum
A GoJiee CTPOTHM 0KA3aTeNLCTBOM
COOTHOLISHUA MEXAY 3JeKTpUYe-
CTBOM M MargerusmoM? §I Gepy Ma-
JCHbKHA XYCOK Jesesd, eule He
gaMareresnnil. Ceffuac on He npu-
TATABaeP HH OAHOTO H3 3THUX IBO3-
Reit. Tenmeps f BO3bMY KYCOK Npo-
BOJIOKH H 000BbIO ee BOKPYr 3TOM
XeNe3Hol NOAKOBHM  (NpOBOJIOKA
AOMXHA ObITh MNOKPHITA LIGJIKOM,
4TO0W Melb He CONpHKAcaJach ¢
~EJe30M), TAaK YTO 3JIeKTPHYECKHUi
€OK ROJKEH MPOXOAMTL N0 BHTKAM
STOR Chupany. § chenan TakuM oG-
Pas3oM SAEGKTPOMATHUT DTaM
Ha3BaHHEM ME! BHIPA}KaeM TO, 9TO
32€Cb C MOMOLRKIC CHJABI 3NEKTPHUYECTBA nonyt;ae*rca uarimr,
OPUTOM Marmd? ropasjo Gojee CHABHBIN, 4eM OOLIKHOBEHNHEIR
CTanbHOR MariuT. Temepn S/eKTPOMAar#WT ro1oB, B 5 NOBTOPIO
yXe BHJEHHBIH BaMHB ONKLIT ¢ OBPAasOBaHMeM MOCTa H3 KeJea-
HBIX OmMJOK. §1 coepunsmio cmupans ¢ Gartapeed. Teneps uépes
- Heée NPOXOAUT TOK, W OHA CTAHOBHTCH MOIHLIM MarHuToM. Bop
SHECH JIeXKaT XKe/le3Hble ONHUJKH, KOTOPHE ME YROTpeGasna B
npotusbii pas. Korja # MORHOWY K HHM Bair Martuy, OHM
TPHCTAIOT K HeMY TaK CHALHO, YTO 5 €Ba MOrY NOABHEYTh
uX pykofi (prc. 53), M 0THANAOT, KaK TONBKO MpPEPHIBACTCH
KoHTakT. Yro MOXKET Jyuue, 4eMmM 3ToT ONLIT, IIOKA3aTe BaM
MArHATHOE NPHTANKCHHE, KOTOPHIM Mbi HAaZEJWJIH KYCOK XKeJe3a?

1 K10 6om1 maobperaTenew 3AEKTPOMaruHTa — HeusBecTo, Yacro
HASEWAWT AMnepa, HabJIOAABLIEN0 MPHTRKEHUE KEeMEIHBIX ONHICK TO-
koM. Bo acaxom caywae yxe B 1826 r. Bptocrep (1781—1868 rr.)
& GTpeaxon (1783—1850 rr.) yerpoman Goapmiue SACKTPOMATHHTH,
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Pacemotpum  eme oaum npumep MOI'YUEeCTBEHHON CHJbI
Marderuama. Ilepem Hamu rakoil ke Marpur. §I [POMyCcKai
TOK 4epe3 OGBHBAIOMIHE €I0 NPOBOAA, YTOGH 0KA3aTh, KaKOl
MOILIENT 3pderT Mbl nogyuuM. Bor momocsr sTore Marmuta.
[TosioxiM Ha ONMH M3 HHX IJHHHYIO KeJyesuyl nonocy. Oka-
3RIBACTCH, YTO KAK TOALKO JIPOM3BELEHO COSXMHEHME, MOJIOCA ,
CeHyac e NpPHHHMaeT ONpefleNleRHoe CTONKOE MOJOMKEHHe
(pac. 54). Ecau 51 BO3bMy KenesHuift UHJIHHAD, TO OH IpUTAHETCA
K MarfdTy TaK CHIBHO, YTO MHE GYAer GOJbHO, ecau g nonpo-
6yio BCYHYThb Majem Mexay Humu. §1 MOry KaraTh UHJIBHAP,
HO ecau s nonmpoGyw0 OTO-
pBaTk €ro, y MeHf HexBa-
THT CHJI, YTOOB! BPEORONeTh
NPOABJSIOWYIOCA CHJY Mar-
HetusMa< [lanee, 1 xnany
Ha MarHHT JJWHHYIO XKe-
JIE3HYI0 IOJIOCY B HE CO-
MHEBAWCh, YTO APYrod Ko-
eIl  ee MpPOABHT Teneph
SHAUHTE/bHYIO MarHMTHYIO
CHMJY; BHl BHAMTE, OH YyHOEp-
HKHBaeTY He TOMLKO TBO-
31H, HO M BCE 3TH KYCKM:
HKeJeda, CHeAOBATeNBHO, OF O6MaNaeT BeCbMAa 3HAUHTEIBLEON
cumoft. Hy, uto Mmoxer mpesaolitn sto JoxasaTenbcrno nepe-
X0la XUMHYECKOH CHJBE B 3JeKTPHUECTBO M SJIeKTPUYLCTRA
B MarHeTusM! §I Mor 6l moOKasaTh BaM ellle HECKOVIBKO TAKHX
ONEITOB, Ii¢ 1 Gbl NONYNA/! %3 MATHUTA INEKTPHUECTBO H XHMH-
HeCKYIO CHJTY, TeIJIOTY M cBeT. Hymuo mu, ognako, nokasmsats
BaM elte 4ro-EUGyAb, YTOOLl A0KA3aTh BCeobilee COOTHOLIE-
HHE CHJI MATePu# U HX B3aHMHLIE IpeBpallleHHs?

A Temepp OTHAAMM HaHb YBOIKEHHS crapiminM. ITpexne
BCETO J103B0JBTE MHEe OODATHTHCA K TeM H3 B3POCJHIX, KTO
TIGATIJL MEH: CBOMM NPHCYTCTBHEM Ha STHX JeKuuax. I xouy
Cefiiac BRIPA3HTh HM CBOI GAroAPHOCTB, 2 TAKHE NOB.IATO-
AapuTh BAC 32 BHHMAHHE, C KOTOPHIM BBl CJCAMA 32 MOHMH
JeKIHAMY. 5l Ha/eioch, YTO MOSHAHUS, KOTODLIE BHI npuoGpesi
TENeph O HEKOTOPLIX 33aKOHAX, YNPABMAIOIIMX BCEJENHON, No- -
BCAYT HEKOTOPHIX M3 BAC K NOAHeiimeMy H Cojice BCCCTOPOH-
HCMy H3yensio 3THX sakouos. B caMoM Xexe, Xakue nayks
GoJiee CBONCTBEHHBI yMY Ye/OBEK2, ueM HaYKH eCTECTBEHHLIE?
H uto momoraer YeJIOBEKY Gojblle BCErO NPOKHKATL B Aell-.
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CTBHE TeX 3aKOHOB, MOSHAHHE KOTOPHIX MOKA3KIBAET, KaK Hil-
TEPCCUBI flaxke CaMble Ne3HAYRTeJbHbIE SBACHHS RPUPOALL, il
ofHapy.KusaeT

€..83bIK B J€DPEBLAX, KHHIY B PYubsX;
JleronucH B ckazax m Beioay [apMOHHIO...»
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