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BBenenmne.

Iletp Jleounposuy Kanuia B cBoeii pabore «O mpupope
IIApOBOI MOTTHUM», ONTYOIMKOBAaHHOI B JKypHane «Jlokna-
nei AH CCCP» B 19551, chopmynupoBan nepes muccnie-
IOBaTeNMsAMU OCHOBHYIO 33[lady: BBIACHUTD, OTKYyJa K IlIa-
pOBOII MOMHMYM TOCTymaeT sHeprusA. OH OIeHusI, yTo 6e3
NOCTYIUIEHNA SHEPIUM M3BHE IIApOBas MOJIHMUA HE MOXKET
cyuwectBoBaTh 607mee 0.01 cex., B TO BpeMs Kak Habmopare-
M OTMEYaT 3HAYUTETbHO OO0JbllIee BpeMs ee >KU3HML.

ITo runore3e Kanuupl, mapoBasd MOIHMA — 3TO IIJIa3Ma,
BO30y)XX/laeMasi pafiMOBONIHOM, MCTOYHUK KOTOPOM Haxo-
IUTCA B TPO30BOM OOmIaKe.

[Io Hawen rurnorese, KOTOpas JOBOJIbHO 61M3Ka K 3TOM
ujiee, LIApoOBas MOJIHMUA — 3TO IUIa3Ma, Bo3Oyxmaemas pa-
AVIOBOJTHOM, MCTOYHMKOM KOTOpOJ OHa cama U SAB/IAETCS.
OHepruio [nsi pabOTBl  aBTOT€HEpPATOpa PpafAMOMMIIYIIb-
COB LIAPOBOM MOJIHMM [laeT I/Ia3MOXMMMYECKas peaKiuus
OKMC/IEHMs a30Ta BO3/lyXa KMUC/IOPOJOM BO3IyXa.

OCHOBHOE HECOOTBETCTBME Halllel MOJIEIU IIaPOBOI MOJI-
HUM TIPUPOJE ABJIEHUA OIIIOHEHTHI BULAT B TOM, YTO pe-
aKIMs OKUCIIEHMS a30Ta 3HJO03pIUYecKas, T.€. [IA Hee He-
»00XOAMM NIPUTOK BHELIHEN 3HEPIMM, a He IK303pTudecKas, -
KOI7]a SHeprus BBbIJENAETCA, KaK, HallpUMep, IpM TOPEHUN
BOJIOpOfia MM JPYroro roproyero BelleCTBa.

[Ipu ckanupoBauum VIHTepHeTa OOHAPYXMII, YTO, [eil-
CTBUTE/IbHO, TIOfiaBAIee OONBIIMHCTBO MHpOpMALIUM
II0 MTOBOAY OKMC/IEHMs a30Ta TOBOPUT O TOM, YTO IJI €€
npoTrekaHusa TpebyeTcs MogBoOJ, SHEPIUN.
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Ho CymiecTBylOT Tak)Ke HaHHbIE 00 OKMC/IEHMM a30Ta C
BBIIEJICHMIEM SHEPIUM, BO3HUKAIOLIEM B XO/MONHOW HEPAB-
HOBECHOJ! TIIa3Me, KOTOpas MOXeT ObITb MHMIMMPOBaHA
37EKTPUIECKON MICKPOJ /I 3/IEKTPOHHBIM ITy4KOM.

O4eHb MHOTO ITyTaHUIIBI BO3HMK/IO B TEPMMHE «3HTa/lb-
s 06pasoBaHuMs», KOITIA IO HEMOHATHOM NpUYNHE /1A 9K-
303PIUYECKIUX M SH09PTMYECKUX PeaKLMil TIOMEHAN 3HAK.
SHTanbnusA 06pa3oBaHMA - 3TO BENMIMHA SHEPTUM, KOTOPYIO
HY’XKHO MOJ{BECTM K PeareHTaM, YTOObI IpOM30LIIa 3H/I09p-
rmdecKas peakuys, T.e. PeaKuys C INOITIONIEHNEM IHEPTUM.
nu, Ha060pOT, KaKasd SHEPIUsA NPpU pPeaKIuyu BbIAETUTCA,
eC/y OHA 9K303prUUecKas, T.e. C BbljieleHuM sHepruu. Be-
JAVYMHA SHTAIbINM ISt 06eMX TUIIOB peaKUuy OTANYAeTCA
3HAKOM. DK303pIMUecKMe peaKiuu paHbile 0603Ha4aINCh
3HAKOM «+», a QHIOIPTUYECKME 3HAKOM « - ».

Ceiryac Bce HA060pOT. 3HAK «-» - PEaKUUs C BbIICIEHMEM
SHEpPTMM, 3HAK «+» - C IOITIONIEHNEM SHEPIMM. YBUJEB 3HAK
Tlepeyi BETMYIMHON SHTANIBIINM, He JyMaiiTe, 4TO Bbl moHu-
MaeTe Tin peakunu. Hy>kxHO 06543aTeNbHO BBIAACHUTD, KAKUX
0603HaYeHNI IPULEP>KUBaeTCsA aBToOp. JIMYHO s mpupep-
JKUBAIOCh COBPEMEHHBIX 0003HadeHMIL: «- » (MUHYC) 9TO pe-
aKIIMS C BBIIETIEHMEM SHEPTUY, «+» (IUTIOC) - C MOTTIOIEHUEM.

'

B 570 KHIDKKE 06CY>KAIOTCA BOMPOCH!, CBA3AHHbIE C pe-
aKlMelr OKMCIEeHUA a30Ta, a TaKXe npobneMbl mepenayn
3HAHMM, He TObKO HAYy4YHOTO COAEP>KaHUA, HO U 0OBIYHOTO,
JKUTENCKOTO.



Kak cxxuraJa azor Hukosa Tecaa.
BepOHTHO, BI'ICpBbIe ueneHanpaBneHHo CXKMUraTb a3oT cTran

Huxkona Tecna. OH NpUCTYIIMI K 9KCIIEPUMEHTaM M3 CO00-
pakeHMi1 60/IbINOI BaXKHOCTH OKMC/IOB a30Ta B IOTyYEHUN
yBRo6peHuit s cenbckoro xo3sitctea. O6 3ToM OH Hammcan
B 3aKa3Ho} cTatbe «[Ipobnema yBenuuenwsi sHeprum de-
JIOBEYeCTBa U ee 0cobast CBSI3b C MCIIONIb30BAHUEM COJTHEY-
HOJ 3HEprum», ony6/IMKOBaHHOM B uioHe 1900 r. B XXypHae
«The Century».

Hawia ammocgepa codepicum Heucmousumoiil 3anac azoma,
U ecnu 6vt Mbl MONLKO YMENU OKUCAMb €20 U NPOU3BOOUMD
€20 KaK COeOUHeHUsI, Mo NPuHecnu Obl HEOUEHUMYIO NOJb3Y
8cemy 4Henosevecmsy.

Ve 0asno ama moicny 3axeamuna 6006paxcerue nooeti Ha-
YKU; HO agppexmusHoe cpedcmeo ee 80NIOUEHUS CO30amb He
yoasanocv. Ima npobnema cuumanacy KpaiiHe 3ampyoHu-
menbHOU U3-3a Ype3sbiuaiHOl UHEPMHOCMU a30ma, KOMmo-
pulil omkasvieaemca coeOuHAmvca daxce ¢ Kucnopooom. Ho
30ecb HAM HA NOMOUWL NPUXOOUM I/IEKMPUUECNBO: OPeMIIO-
ufue CnocobHOCMU 31M0o20 S7IeMeHMa K COeOUHEHUD NPobyc-
0aomcs INeKMPUUECKUM TOKOM HAONENAUuLe20 Kauecmad.
Kax kycok yensa, komopulii 8 meueHue crmonemuti HAX00Us-
CA 8 KOHMaxkme ¢ KUCIOPOOOom 6e3 20peHUs, COeOUHUMCS C
HUM npu nooxcuzanuu, mx 6ydem zopemv u azom, 8030yx-
Oennviii anexmpuuecmsom. OOHAKO MHe He Y0asanocy npey-
cnemv 6 CO30AHUU NEKMPUUECKUX DA3PS008, 00CMAMOUHO
agpexmusHo 8036yxoarousux ammocdepHoiii azom, 00 cpas-
HUMenvHO HedaeHezo 8peMeHU, XOMSA A U 0eMOHCMPUPOBA
6 mae 1891 200a 6 x00e Hay4HOLI leKYULU HOBYI0 PopMY pas-
PAOG, UNU INEKMPUHECKO20 NTAMEHU, HA3BAHHYIO «20PAHUM



ozHeM c8. Inoma». Imom paspsid, NOMUMO cnocobHocmu 8
U306UNUU 2eHEPUPOBAMb 030H, Makie S6HO 061adan, Kax
A yKa3an, cnocoGHOCmblo 8036yxoamp Xumu4ecKue C6A3U.
Smom paspsad (unu naams) 00cmuzan moz0a OnuUHY 6Ce20
mpex unu yemvipex 010TIMO8, €20 Xumu4eckoe deiicmeue max-
e 6bino oueHvb cnAbbIM U, COOMBEMCMBEHHO, NPOUEcc OKUC-
sileHust secoma sampamuvim. Kax ycunums amo deticmeue -
gom 6 uem 6vin sonpoc. OuesudHo, HAdo 6bLI0 npoussecmu
anexmpuUeckue moxu onpedeneHHoz0 Muna ¢ yenvto coenams
npoyecc 2opeHus azoma 6onee SPPexmusHoIM.

Iepsuiii ycnex 6vin docmuzHym 6 obecneueHuy 86ecoMa Cy-
WLECIBEHHO020 YCUNEHUS XUMUHECKOLL AKIMUBHOCMY pA3paoa
nymem npumeHeHUs MoK08 KpatiHe 8blCOKOU 4aACmomul Unu
ckopocmu Konebanuti. Imo 6vi0 3HAUUMENLHBIM YILyHuie-
HUeM, HO npaxmuueckue coobpaxcenus 8ckope yCrmaHosunu
onpedeneHHy10 2PAHULY HA NYMU NPOZPecca 8 IMOM HANPAas-
nenuu. Jlanee 6vinu UCcie008aHbl 6030eicmeust snexmpude-
CK020 0AB/IEHUS UMNYNIbCO8 MOKA, POPMbL UX BOIHBL U Opy2ue
xapaxmeprbvie wepmui. [Tomom uzyHeruro 6vi710 1008ePZHy MO
8NUAHUE AMMOCHePHO20 0ABNIEHUS, MeMNePAmypul, NPUCym-
cmeus 800bL U OPY2UX BEU4ECINE — U MAK NOCIMENEHHO Obiiu
obecneuenvl HaumyHue YCnoeus Ons Haubosnee UHMeHCUBHO-
20 xumuueckoeo Oelicmeus paspsda u evicouaiiuett sPpex-
musnocmu npoyecca. Ecmecmeerino, smu ynyuuenus nos-
BUTIUCH He CPA3Y — 00HAKO MANIO-NOMANY A NPOOBUZANCA K
uenu. Paspsd poc, cmanosuncs éce 6onvuie u 6onvule, a €20
oKucnumenvHoe Oeiicmeaue — 6ce uHmercusHee. VI3 Heepasy-
MUMENbHO20 KUCMe8020 paspsda 8 Heckonbko 010timos Oniu-
HOTL OH PA3BUTICS 8 8eTTUKOTIENHbLIL INEKMPUYECKULL ¢eromen,
pesyuiee naams, NONUPaoulee AMMOCHepHviil A30m U ume-
jousee 8 Onumy om wiecrmudecsmu 00 cemudecamu $ymoe.
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Tak, meOneHHO, NOUMU HEOULYMUMO, B03MONCHOCMb CMAA
peanvrocmoio. IToka, 80 6cAKOM CLyae, COeNAHO euke He 6Ce,
HO 0 MoM, 00 KaKoii crmenexu Mou yCUunus Oviau 603HaA2PaX-
deHbl, MOXCHO CyOumv no pucyHmky 1, Komopuwitl, emecme ¢
KOMMeHmMApUueMm K Hemy, 2080pum cam 3a cebs. Buoumviii Ha
Hem 10000HbBLIL NAaMeHU PA3PA0 8bI36AH CUTIbHBIMU I/IEKMPU-
yeckUMU KONeOAHUAMU, NPONYULEHHbIMU Yepe3 NOKA3AHHY0
Ha Qomozpaduu KamywKy u APOCMHO 8030YHO0a0UUMU
HAsNeKMPU308AHHbIE MOTIEKYbl 8030yxa. bnazodaps smomy
MeH Oy 08YMSI 00bIMHO UHEPMHBIMU COCMABAAIOUUMU aMm-
Moceput c030ar0Mc NPOUHDbLE CBA3U, U OHU C 20MOBHOCINbIO
ecmynatom 8 coedureHue, 0dxe ecnu HUKAKUX OanbHelux
deticmeuii ON8 yCUneHUsl XUMU1eCKo20 paspsaoa He npeonpu-
Humaemcs. B npoussodcmee a3omucmoix COeOUHEHULL IMum
Memodom, pasymeemcsi, credyem UCnonb308amo npeumyusje-
cea 6cex BO3MONHBIX CPEICNS, BAUSIOULUX HA UHIMEHCUB-
HOCMb makozo Oelicmeus U IpdekmusHocme npoveccd, U,
Kpome Moz0, NPUHUMAMb CHeYUATbHbIE MEPbL O 3aKpenJie-
HUS CO30aHHBIX COeOUHEHULL, NOCKOMLKY OHU 00bIMHO Hecma-
OunvHbL, U A30M Yepe3 HeKOMOPbili NPOMENCYMOK BpeMeHU
8HO08b CMAH0B8UMCS UHepmHbiM. [Ipocmbim u s pexmusrvim
cpedcmeom OnsL 3aKpensieHUss NPOUHOCMU COeOUHEHULL 8IS
emcs nap. Ioxasannoe Ha ULIOCMPAUUY  YCMPOLCMB0 Oe-
nlaem oCyulecmeumMbiM OKUCTIeHUe ammocPeprozo azoma 6
HEO2PAHUMEHHBIX KOTUMECBAX, 6Ce20 UULb C NPUMEHeHUEM
dewiesoil MexaHuueckoil CUibl U NPoCMmbiX SNEeKMPUHECKUxX
annapamos. Takum cnocobom MmHO2Ue COeOuHEeHUS a3oma
MONCHO NPOU3BOOUMD 80 8CEM MUpe C HU3KOL cebecmoumo-
Cmvio U 8 /000M JHenamenvHOM KOnuvecmae; dmumu coe-
OUHEHUAMU MONCHO YO0OPsIMb MO8y, U ee n1000POOHOCY
Heusmepumo eospacmem. Tax MOXHO nomywumv usobunue
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deuiesoti U 300p080LL NUUU, HE UCKYCCMBEHHOL, HO MAKol,
K KOMOPOUl Mbl NPUBBLIKNIU. DMOM HOBbLE U HEUCTNOULUMDLLL
UCMOUHUK NPOO0BONIbCMBUS NPUHECEM HEOUEHUMYH NONb3Y
uenoseueckomy pody, ubo BHecem 02POMHbLEL 6K1AO 8 y8enu-
ueHue MACChL Heno8euecmaa U makum 06pasom secoma 3HaA4U-
menvHO yeenuuum ezo Hepauto. A Haderco, 4mo 6cKkope Mup
cmatem ceéudemesiemM 3apOHOeHUS HOB0U NPOMbIUUIEHHOCINU,
Komopas 6 6y0yuiem 3atimem 6mopoe no 3HAYUMOCU MeCno
nocne Memasiypeun.

Pucynox 1. Tax évtensioum pa3pso 12.000.000 eonvm, no-
TlyueHHbIll Ha dnekmpuyeckom zenepamope. Hanpsixerue
uacmomoii 100.000 konebanuil 6 cekyHOy 6036yxdaem HAXO-
OAUUTics 06bIYHO 8 UHEPIMHOM COCMOSHUU A30M, 3ACMABTIASL
€20 coedUHAMbCA ¢ Kucnopodom. Ilnameobpasnuiii paspso,
npedcmasnennviti Ha gomozpaduu, docmuzaem 65 gymos 6
ouamempe
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Huxkona Tecna B akcnepMMeHTax ¢ a30TOM CKOHIIEHTPU-
POBAJICA TOBKO Ha OJHOV CTOPOHE IIpOIlecca €ro ropeHus
- 75 TIONTy4YeHyA OKUC/IOB, HO €CTh BTOpas CTOPOHA 3TOrO
SIBJIEHUS - IONTydYeHMe SHEPIUM.

K coxanennio, HayunBImmch 3QHEKTUBHO CKUTaTh a30T,
a Tax>Ke HAYYMBLIUCH IONTy4YaTh IIAPOBbIE MOJMHUMU, OH HE
CBSI3aJ1 BOEOVHO 3TH [IBa SBJIEHMA OJHOM IUIa3MOXMMUYe-
CKOVt mpuponsl. VIHTepecHO, YTO IpM CXXUIAHUM a30Ta U
nonydeHuy 1mapossix MonHui Huxona Tecna ncnonbsosan
cBou TpaHchopmaTopbl — TpaHPOpPMATOpPhl Tecnbl — TOMb-
KO B IIepBOM C/Tyyae ABYXKOHTYPHBIN, a BO BTOPOM Cy4ae
TPEXKOHTYPHBIA.

[ToBTopuTh ONbITH Tecnpl IO ropeHunIo asoTa Bl Moxe-
Te B IOMAIIHMX YCTIOBUAX, ecn Y Bac ecTb MUKPOBO/IHOBKa,
6mofedKo 6e3 TOKOIPOBOJALIEN KPACKM U CIIMYKM.

COXXTUTe TMOMTHOCTBHIO CIIMYKY, YTOOBI OT Hee OCTAJICA TOMb-
KO IIPOJIONITOBAThIA yronek. ITonoxmTe sTOT yronexk Ha Kpan
6/roieYKa 110 HANpaBIEHUIO OT L[EHTPa TaK, YTOObI 3TOT
Kpail obecreumBasn ey HEKOTOPLI Yro/l C TOPU3OHTAIBIO.
[TocraBbTe 6/MI0fI€YKO Ha L{EHTP Bpalllalolleiicsa TapeKy, 3a-
KpOJiTe IBEpIlY U BKITIOYATE MUKPOBOHOBKY.

Korpga, nmpu Bpalenuy, ropenas cnmdka IONafeT B MMyy-
HOCTb PafiION3Ty4eHNs, OT Hee OTAENUTCA T/IaMA TOPAILIETO
a30Ta 1 NOJJET K BepXHeit cTeHKe. [I1aMs MOXXeT IOoracHy Th,
a MOXXET IPWINIIHYTh K CTEHKE U CyLecTBOBaTh [o/iro. B
IIOC/IEIHEM CTIy4ae TMeYKy CAeAyeT BBIK/IIOYUTh, MOCKOIbKY
B MeCTe COIPUKOCHOBEHM II/IAMEHM C MeTaJl/IMYECKOM T0-
BEPXHOCTBIO MOXET IIPOropeTb oTBepcTHe. Buj mnmamenn
ropsill[er0 a3oTa B MMKPOBOJTHOBKE ITOKa3aH Ha puc. 2.



