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)K.J'PHAJl cJ>H3Hl.JECI(OH XffMHH T. XXIV, aWl. 3 

(f)A30BblE II OE'LEMHLIE COO'J'HOlliEHIIH B ClICTEl\lAX 
J' A3- mU)1;ROCTh llPJI BLICORUX )1;ABREHUHX 

lUETO~HItA 3ItCnEPHMEHTAJIhH01t PA[}OTbI 

/1,. IO. raJft6YPl 

C na'laJla XlX B. (1801 r.) B Te'JeIllle 6o: lCo 70 .neT ()l,O 1873 r.) npo-

6.TJ.eMLI raaOBblX paCTBopOB B Hayf\8 He c.vll~eCTBOBa.LO. 
B 1801 r. ,IJ,aJlhTOH [1] BLIcTynMJI co CBOll:l<I aaTWHO~1 HeaaBl1CMMOCTif 

J(aBJIeIUlJl raaOB B ClI1eCM, IWTOPhlH npltlHIJ.HnnaJlhHO CHItIMaJI Bonpoc 0 paCTBO

pH~lOCTn mIfJ(nOCTH B raaax. Cnop MelHP,y CTOpOIlHlu..:aMM bepTo.1JJle, CoccIOpa, 

JIe Pya, OTCTaHBaBIlIMX XMMHGeCHYIO TO'lHY apelllUJ paCTBOpeHltIlI BOJ(hl Boa

):(YXOM, U ,IJ,a.1JbTOlIOM peillMJIClI B nO.1Jh3Y ,IJ,a.TIbTOHa M ero nOCJIeJ(OBaTeJl ei1 . 

l\oHuenuIflI raaOBOrr CMecn, YTBeplHJ(aBillalI HoaaBHCMMoe cyru;eCTBOBaHlfe 

BO):(fHlOro napa B raaOBOrr cpe):(e, 6eaoTHOCHTeJlhHO H ee COCTaBY M n llOTHOCTII, 

Ha):(OJlrO YTBep):(lifJIaCb B HaYHe M npaKTlUW. . 

IIepBblM XItIMMIWM , BbIcTymfBIlIMlI1 npOTHB npOlJHO p..:opeHuBIlIMxClI He

npaBMJlbHhlX npeJ(cTaB.'leHMH, 6hl.a ,IJ,. H. Meu)J.e.ueeB. B nypce TeOpeT~qe; 
'CIWU XHMHM, l.JMTaHBOM UM B 1873-1874 rr., OH nncaJI [2J; «IIoJ( CJlOBOM 

pacTBophI nOHHl\1aIOT 06hlHHOBOHIIO TOJlbHO paCTBopbI raSOB, mH)J.HocTeH II 

·TBep)J.hlX Tel l B iHH)J.IWCTHX. Ho ::no nOHlITHO yaJ-;oe, If nOTOMY HeBepHO. MOiHeT 

npOHCXO):(lfTh TaHlfW paCTBopeHUO raaa B TBep)J.OM Te.TIe, iHH)J.I\OCTU B raaax H T . J(. 

Ha cyru;eCTBOBaHlIe nOC.1Ie)J.Ilero lIBJleIHlH eCTh ueh:OTOpbIe YH:aaaHlfH PeHho. 

OH aallleTIW, 'ITO ynpyrOCTh napa B BoaJ(YXO He paBHa ynpyrOCTlf B 6eSBOSJ(YIlI

HOM npOCTpaHCTBe, XOTH, npHHnM'alI BO BIIHMaH110 Cl:luti:cTBa raSOB, BaJ(O 6bIJlU 

mHuJ(aTb npOTIfBHoro. lIs aT oro <paHTa lIlOlHHO BbIBeCTU SaI\JII01IeHlfe, 'fTO 

MemJ(Y napaMl1 H B03J.(YXOM cyru;eCTByeT 60JIee TeCHalI CBlIah, 'IeM npOCToe 

CMellielIHe, TaHalI me CBHah, HaHaH MerH)J.y paCTBOplITeJIeM H paCTBopeBHbIM 

'TeJIOM; S)J.eCh, aHal.JHT, MbI lI\fOeM YHasaHue lIa cyru;eCTBOBaHHe paCTBopa 

mH)J.HOCTII B raaax». 

Ho cTapLIe npe)J.cTaB,TJeHHlI m..:aaaJJnc[, O'leHb nmBY'Il1MII. JIMIIlb nOCTeneHHO 

no):( BJll1HITUeM npar",TlUHI, OIIhlTHoro MaTepHaJIa, UarWIIJlemmrO B ,TJa60paTo

PUlIX 11 npO~1bIIlIJleHHOCTH, CTaphIe B03apeHlm ,IJ,a.'lhToH.a, Ba HenpaBu:lbHOCTb 

IWTO\H.JX BnepBhre pm3aJI ,IJ,. Il. MeH)J.eJIeeB, Ha<IlIuarOT saMeHHTbCH HOBbnUl 

npep,cTas:relTlllDm. 

B OAHHX 06JIaCTlIX aTO HalJaJIOCb yme AaBHO H BOIlIJIO npolHJo B naylJHO-TeX

rmlJecHuit 0611xo)J. ( ypaBHeHHlI COCTOlIHl1lI peaJIbllbIX ra30B), ' B Jl:pynlx oo.lJa

CTlIX ::nOT npo"Uecc IIpO)J.OJIiKaeTCH J(O cnx nop, ocooeHHO npHMeHHTeJIbHO 

J", paCT BOp aM jHH)J.I"'OCTeii: B cmaThlX rasax. 

XapariTepIIhlll npUMep - l1aBeCTHalI MOIIorpa<pl1lI rOJIhJ(eopaH)J.a «PaCTBO

pnMOCTh Hea,J/eKTpO.':lUTOB» [3] , B HOTopoir <lepea 60 JleT nOC.fle pa60Thl 

,IJ,. H. MeHJ(e.rreeBa HeT BH O)J.HOH CTPOKH, nOCBlIru;e HHoll raaOBLIM pacTBopaM. 

BhlpaiKeHlIlI, nO)J.06Hhle «coJ(epiHaHHe napoB aMlI1HaHa B oKaToii: aSOTO-BO

)J.opo)J.Hoii CMeCH» BMeCTO «pacTBopHMOCTh ilUIJ(Koro aMMHal,a B cmaTOH a30-

'TO-BOJ(OPOJ(HOll CMeCliJ:'), J(O CHX nop ClJHTaIOTClI OOhFlHhlMU B HaYlJHO-TeXHH1Ie

CIWH JIHTepaType. 

IIpaRTHRa ucnO.':lh30BaHHH BhlCOHHX J(aBJleHHir B XHMU'IeCI\oH npOMhlillJleH

/lOCTn B IIOC.rreJl:Tme 25 miT npHHeCJIa Or;OJl'laTC:IbUOe TOPiI":CCTDO MeHJ(eJle-

eBCHHM npO}(CTaBJICIJBR 

o,rV'llJeCROM JIHTCpaTYpe 

COBeTClmx Y<Jeuhlx, no 

OJ(lIaIW AO CliX no~ 
pacTBopuMOCTU iIaJJ~KOC 

AaJIhHeHllille IICc!Jep;oB. 

np06JIeMhI B IJ.OJIOM. 

8RCnOpH!lleHTaJlLH01o' 

JIeHHhle pacTBopw. I{a( 

pacTBopoB )J.O:IiKUhl BbI 

B COlJeTalIUn C 061 
JIlIIOT paCC'UITaTb BOO 

MHl.JeCRl1e. 

Ho BCIIO:l1HlIM, GTO 

«,IJ,OJIiKBO SaMCTl1TL, 'I1 

npu6mnI<eHHblX saROBo 

H MHorIfM AP)TUM, T. 

npeAeJI, H HOTOPOMY C1 

BJIHHHHII MepbI paCTBopB 

HeCOCTOflTe.lJbHOCTb ! 
Tal< H B cTporoif TePM 

PeH)J.aJIJI [5], 6bwa y\ 
HCCJIeJl:OBaHlIH1I1l1. 

3aBl1ClIMOCTb 1<0a!fJ$J 

lJeBCRnH 11 H. C. l\aa~ 
CHaH [7] IIOHaaaJlH, " 

HhlX 3HalJeIHlif napIInaJ 

bLIJlO YCTaHOBJIeHO, 

TOHHliJ:M cpeACTBOM, nc 

6eCHOHe'lUO paS6aBJIeHB 

B aTOM CBJlall Mhl i 

TaJIbHhle J(aHHhlC no 06 
TBopax. 

. ,IJ,JIlI CHCTeM raa - ! 
Tp·y J(HocTeii: TaHue IfCCJl 

• HacTollru;alI pa60Ta 1 
TpY)J.HeHHH II coa)J.aTb Y 
HaJ(emHLIe HSMepeHHlI [ 

peHHhlX B CJHaThlX raaa] 

eMHhlMH COOTHOilleHHHN 

IfSYlJeHlIe H $aaoBhlx pI 
8Ta CTaTbH nOCBlImfi 

BpellleHHoro onpeJ(eJIem 

ras - iKl1Jl:HOCTb Ha coal 

CneIIHaJIbHOll VCTaUOBK4 

B nocJIeJ( y iom lix cTI 

J(aHBhle H nx TepMoAHu 

t 
OnHC8Bll! 

3Ha'feBllH napIJ.n~JII>j 
neplIMeHTaJIbHhlX J(aHHLI 

HeCMOTplI Ha TO, 'ITl 
caMOM Aene, npH 6mnl 

TO'IHhlMh B O'JeHb paaM 

HHTepeCYIOT, HeHa6em~ 
MorYT HCRaaMTb 3aBHC I 

paCTBopeHHoro BeIllecTB 
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' 'I' (; \0 1873 r.) npo-

110.\\ He3aBHCIIMOCTlt 

13: 1 BOnpOC 0 paCTBO

GepTO,TI.1Je, COCClOpa, 

' BOp e lllUI BO)J;bI B03-

' 0 nOc,,-Je)J;OBaTelle ii. 

" 100 Cyw,eCTBOBaHltO 

ICTa By 11 n JIOTHOCTl[, 

' j,OPCIII1BUIHXCII n e-

1 J-iypco TeOpeTJ\lJC; 

121; «n O)]; C,'OBO~f 
;)30 13 , lI\U)J;I-iOCTcii 11 

'.II,\" lICBO PIIO, l\1ome T 

IWCTII B raaax If 1'. ;rJ, . 

, YI,a3aITllII PCl-lbO. 

TOCI'II B 6eaBoa)J;YllJ

a raaOB, J-I a,'l,o 6h1.-1O 

3aI,mO'J e lJue, lITO 

S1I3b, 'J 8 '\I npOCToe 

'.II If jH1CTBOpeUHbI.\[ 

l'SOBaHI!C paCTBopa 

, : hllUb n OCTerrCHH O 

' Imoro B :ta60paI'O

lJa lIenpaBIl,:n , HOC1'h 

~a~le HlII'bC ff 1l0BhDIlr 

O'IHU B HaY '1nO- 1'('X

l), B ;rJ,pyrnx 06,.a

RD rrpU.lfenH1'CJl bllO 

';:(COp a Hp;a (,PaCTBo

'1' n OC.l e pa60I'hi 

U30BhDI paCTBopa~r. 

13 C,I\&TOi!: a30TO-BO-

1I,a B cmaTot'I a30-

B Ha YliHO-TeXHUqe-

(fJaaoDwe n 061>eMllble COOTIIOnrelHlR n CUCTeMDX l'a3 - ilHIAI<OCTb 

eBCRHM npe)J,CTaBJleHl1l1M ' o ra30BhlX paCTBopax. B HaCTOl1mee BpeMff D nepu

O)J;B'leCRoHIJIHTepaType Mhl ,Bce 'lalll.e.H 'lame BCTpeqaeM pa60Thl, B OC06elllJOCTU f 
COBeTC1<HX yqeHbIX, no HCCJIe)J;OBaHHIO ra30BhlX paCTBopOB. 

O)J,lla1<O ;rJ,0 CHX nop-'aTH pa60Thl B OCHOBHOM HaCaJIHCJ, TOJlhHO H3Y'leHUff 

paCTBOpHlI10CTU iI\u)J;1<ocTeii B ' Cl-RaThlX ra3ax H 06paTHO. Ho, 1<a1< nORa3aJIU 

)J,aJIhHeflllIlle llCCJIe)J,oBaHHff, :nHX I )J,aHHhlx He)J;ocTaTOlJlIO ;rJ,JIII 060cHoBaHlUJ 

np06JleMhl B .lleJIOM. 

81<CnepHMeHTaJlhHOMY H3y ' reHH10 nO)J;BepramlchJl.JIaBHhlM 06pa30M ' pa36aB

JlellHhle pacTBophl . - J{a3aJIOCh 6hl, 'ITO TepMO)J,HHaMHqeC1<He ,CBOHCTBa anlX' 

paCTBopOB )J,O.ll-HHhl Bhlpal-HaThCff 3a1<OHaMU feHpIt: H PaYJIff. 8TH 3a1<OHLI 

B I CO'leTaHUH C 06lll.HMH TepMo;rJ,HIIaMUlleC1<ltMU , COOTHorneHHHMH n03BO

JlfflOT paCCqIITaTb Bce cBofrcTBa pacTBopOB " 1<a1< 06'beMHhle, TaR H Tep'

MlI'leCrme. 

Ho BCn0ll1Hl1M, 'ITO eme ,lJ;. 11. MeH)J;eJleei [4] B «OCHOBax XUMIfll) nucaJI: 

«,lJ;oJllImo 3aMCTHTb, 'ITO 3aHOH feHpH...t.,lJ;aJlLTOHa npl9la)J;Jl(~l-HHT 1\ tIlICJIY 

npHOJlnm0HllblX 3a1<OHOB, nO)J,06HO 3aHOHaM ra30B (feM,-JhoccaHa H MapROTTa) 

II :'IIJIOrIfM )J;P)TltM, T. e. OH Bhlpal-RaeT TOJIbWf 'laCTh CJIOl-Imoro RBJIemUI, 

npe)J;CJI , R I\OTOpOMy CTpeMHTCff ffBJl0HHe. YCJIOlliH0HHe nOJIY ' IaeTCR / 3)J,eCh OT 

BmlRHHR Mephl paCTBopHMOCTH H Mepbl CpO)J;CTBa paCTBOpRlOmero ra3a1c BO)J,OH». 

H0COCTORTeJlbHOCTh 3il.HOna feHpH HaH B -ero RJIaCCR~eC1<OH 1fl0PMYJIRpOBRe:' 

TaH H B CTporOM TepMO)J;HHaMR'leC1<OM lflopMe, 1<OTOpyIO eMY )J;aJIH JlhIOBC" lI 

P eH)J;aJIJI [5] , 6bIJIa - YCTaUOBJleHa !I!IlorO'1HCJIeHHblMH aRcneplIMeHTaJIbHhlMli 

HCCJIe)J;OBaHUffMU. 1 
3aBl[CHMOCTb I<oslfllflltll,HeHTa fCHPH ~T )J;aBJIeIDIR BnepBIiIe y'lJIH 11. P . J{PH

qeBC1<J1M II H. C. J{a3apHoncHnii [6]. H. P. HpnqeBCHHM H A. A. 11JJhUH

CHaff [7] nOHa3aJIH, '11'0 npe;rJ,eJIhHhliil: 3al\oH fenpH ~e MOl-HeT ),(aTb npaBHJIh

HhlX 3Ha'leHlfM naplll1aJIhHhlX MOJIffPIILIX 06'beMOB pacTBop0HHoro ra3a. ' 

BhTJlo YCTaHOBJIenO, 'ITO H ayqeHlle 06'beMHhlX CBOHCTB paCTBopOB RBJIffeTCR 

TomOlM cpe)J;CTBOM / n03BOJlRIOD1,HM 06HapYl-HHBaTb OT1<JIOHeHllH OT 3aROHOB 

6 eC1<OHeqHO pa36aBJIeHHblX p aCTBopOB B 06JIaCTlI l'1<paiiHero pa3Be)J;eHUH [8J. 
B SToii CBH3H MbI H nOCTaBHJIH CBoeM 3a)J,a'leM ' nOJIY'lHTh aHcnepHMeH

TaJlhlIlJe )J;allHhle no 06'beMHhlM II lfla30BhlM COOTHorneHHRM B ra30BhlX. ' pac

TBopax. 

,lJ;JlR CHCTeM ra3 - rRHAHOCTL 113-3a 3Ha'IllTeJIhHbix SHcnepHMeHTaJIbHblX 

TPY)J;HOCTeii Ta Hlle/ HCCJIe)J;OB8IUlff )J;O CHX nop OTCYTCTBOBaJIJiI. 

HaCTOffmaff pa60Ta npe)J;CTaBJIReT nepBylO nOnhlT1<Y I' npeO)J;OJIeTh ;)TH 3a

TPY)J;HCHHff H C03)J;aTh YCTaHOBHY, 1<OTOpaR )J,aJIa 6hl B03MOl-I<HOCTb ttrPOBO)J;IlTh 

Ha)J;elliHhle H3Me p e"HR rrapll,HaJIbHhlX 1I1OJIRPHhlX 06'beMOB rIUI)J;1<OCTefr, paCTBG- . 

peHHhlx B Cl-I,aThlX ra3ax, B lUMPOROH 06JIacTl'I 1<OHlleHTpaIlllH. HapR)J;Y C 06'b

eMHhlMH COOTHorneHllRMll YCTaHOB1<a I n03BOJIIIeT O)J,HOBp~MeHHO npOIiIOARTh 

1I3ytIeHlle II lfla30BhlX paBHOBeCllH B CIICTeMax l-HllA1<OCTh L ra3 . 

8Ta CTaThH nOCBflD1,eHa onllcaHHIO pa3pa6oTaHHOH HaMH MeTO)J,IlHH ' O)J;HO

BpeMeHHoro onpe)J,eJIeHUH / lfla30BhlX II 06'beMHhlX COOTHorneHHH B CliCTeMax 

ra3 - rHH)J;1<OCTh Ha C03)J;aHHOM/ HaMH B 11HCTllTYTe a30THOH npOMhlllJIeHHOCTH 

cnellUa JIbHOH VCTaHOBRe BhlCOI<OrO )J;aBJIeHHR. 

B InOCJIe)J;YIoD1,HX CTaTbflX Mhl nl,HBe)J;eM nOJIyqeHllhle aHcnepHMeHTaJIhHble 

;rJ,aHHhle R RX TepMO)J;BHaMll'IeCRYlO 06pa60T1<y, . 

OnlIC3HlIe YCT3HOBRlI 1I IIpHHI\lIII3 ee P300TLI 

3HaqeHHH napllHaJIhHhlX MOJlRPHb.lX r'~6'beMOB MomHO Bhl'lIlCJIHTb U3 BRC

neplIMeHTaJIhHhlX )J,aHHblX P-V-T - N2• 

HeCMOTp~ Ha TO { "lTO STO, 1<a3aJIOCb 6hl, - Hau60JIe~ npRMofI rrYTh, Ha 

caMOM AliJIe , npH 6JIIIl-HaiirneM p'aCC)'dOTpeHHU, OH 01<a3hlBaeTCH HallMeHee 

TO"lHhlM. B O"leHh pa36aBJIeHHbIXl ra30BhlX paCTBopax, . 1<aHlle Hac TOJIbRQ H 

UHTepeCYIOT, HeR36el-HHhle OllH6I<H n p H43MepeHllH TeMne.BaTypbl R )J;aBJIeHIDI 

MoryT RCHa31ITh 3aBRClIMOCTb 06'be1l1a ra30Boro paCTBopif 01' 1<OHlleHTpallHH / 

paCTBopeHHoro BeD1,eCTBa. OnaCHOCTh TeM 60JIee BeJIH1<a, '11'0 Bhl'lHCJleHU6 
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,1maqemHI napt(HaJIhllOrO l\IO,TJlljmOrO 061>eMa CBfl3allO co B311THOM npOli3 BOn ~ 
HOll MOJIllpnOrO 061>eMa paCTBopa no MOJIllPHOii: ~OJJe paCTBopeHlloro 

Be~eCTBa . 

Mhl pa3pa60Ta.nu ImylO ::mcne pIiMel-lTaJJhllYro MeToAlmy, npHHLIHn I\OTOPOR 

CTaTIeT llCHhl!l-1" H3 Ci IeAYIOlI.(ei1: aHaJWnm. 

rrpe~CTaBHM c e6e, 'ITO HaM HymHo H3ytIHTh ynpyrocTh napoil paCTilopa 

B 3aunClmOCTU OT ero COCTaBa. 

l\1hI l\lOme :-'1 3TO CJJ;eJJaTh, nOCJl8JJ;onaTc m,HO H3MOPll1I ynpyrocTh napOB 

paCTuopa npM pa3J1UQHbIX J-\OHl\eIHpaUl<HIX. B HalHAOe M3Mepe Hl<Ie JHbI 6yJJ;f'M 

npn 3TQ:\f BHOCHTh 01Im6HH npH OTC'IeTe T8~lIIepaTYPbI n ~aBJIeHHH no c paB

HeHlUO C Te Mne paTypOII H JJ;aBJleHHe~f 'InCTOrO paCTBOpHTeJUI . 8nr 01Iur6HH 

6yJJ;)'T J-\()~IIlC I1CHpOBaHbI, ecmr l\{bi npUMe llilM AHrfJrp e p e lU.\liaJIhUbJM TeH30M8TP, 

B OAHO 1\0:10 110 IWTo poro nOMeCTl1M tJllCThlii paCTBOj)HTeJlh, a B JJ;pyroe ~ 

p aCT BOp. 

B UilWCM c.rrY'I ao MM C03JJ;aJIH U30Tep~1I1'J8C KHif If u306apl1'lOC.hui1: AHrprfJ8pe H

l.(HH.'II ,Hblir BO.-JlO~l(nleTp, n enoc p o A CTB8 HHO nOJ\a3bl13UIOlI.(H11 l!3Me H8H110 06'b8-

Ma ra30Boro paCTBopa npn paCTBope UUlr B HeM "Rl1 r~HOCTlI. 

gsa c o c y r\a A II B, C08AI{HeHllbI8 r.wmAY c060 10 HanUJI JlllpOM, HanOJJl~8H
HhD! pTyTbIO, norpyme HM B T8p:-.roc Ta T 3 (pHC. 1). 

- J 

PIIC. 1. I - JlouywHa, 11 - Ha-rywl{U, III - nOIl:WUOI(. 
IV - ypouellb p-ryTl! 

ECJllI 06a cocyJJ;a OAHOBpe:\IeHHO HanO.fllInTb ra30M npH onpeAeJ1eHHOM 

AaBJIeHHH, pTyTh B HanHJIJIflpe He H3MeHHT CBoero rrOJIOiHCHHfl. 

Pa306lI.(UM COCYAbI H nOJJ;aAHM B O}J,HH l<I3 mrx (B) H3 c o cy}J,a JR' npn: 

nOCTOflHHOii Tellme paTYpo H3MopellHoe HOJIH'18CTBO mHJJ;IWCTH. j IPH p aCTBO

p eHlfH j-lUIJJ;HOCTH B Ci-T\a TOM ra3e A a B: !eHHO B COCYA8 B 113MOHl1TCll, H pTyTh 

B HanUJI.TIflpe n e p eM8CTHTCfl. M3MeHllll nOCT8rrOHHO 06'beM BOJIIO:W0l\-r8Tpa B, co-

8JJ;lm8HHoro C COCYJJ;OM B, Mbi MOiIWlIl yrrutlTOJ-IUITb n opena)J; AaBJIeHUfl, HOTOPbIit 

C03AaJICfl B CHCTeMe npH pac TBope HlIH J-Im ,l~IWCTII n ra3e . 

TaRlI~r, 06pa30M, B orrHCMBaOMOM HaMlI npUll~11nHaJIbHOM n OJJ;XOAe H pe

meHHro 3aJJ;a LJH A eJJO CBOAHTCll R TO'IIlOMY 06J/apymeHluo n e p eMelI.(eHIfll 

ypOBHfl pTyTH B RanHJIJIllpe H R TO'lHOlllY 113MCp e Hl1lO 06'be MOn mHJJ;HOCTU If 

BOJIIOMOM8 Tpa . 

~7 (',TaHoBHa COCTOJ1T 113 Tp8X OCHOBHblX 'laCTei.j:: ra30BT.IX HOllmpe ccopOB 

C 01:JHCTHT8JIbHOII CI1CT8M011 , c06CTBeHHO Y CTaHOBKl<I JJ; .TTfl H3y'r8HHlI 06'be MHMX 

H rfJa30BbIX COOTHorrreHHii B ra30BMX paCTBopax rrjHI BblCOHHX . JJ;aBJI8UHllX .H 

rrYJIbTa ynpaBJIeHHfl. 

}\OMnpHMupOBaHHe ra3a }J,O 1000 aTM rrpoH3BoJJ;flT 06bltJHJ..J.'\1 HOMnpeccopoM 

rMB~. ,IJ,JJR C03JJ;aHHfl 60JIe8 BbICOl-wro AaBJIeHHH c iRaTbIit JJ;O 1000 aTIII 

ra3 nocTyrra oT B } (OiJU1.\1al 

MHponauHfl ra3 O'llfll.(UIOT 

"YCT3H0B1<a }(."JI/ 113 Y'.JelJ' 

CHCTe MY 113 'IOThlPCX I{I! 

06p330M COCAI1IIO""I,IX MO' 

BMOCT8 C HOTOp o ii 0 1111 Orr 

pa60tJee JJ;aBJ1CmW B 50()( 
06rr(H ~i mrr( yn3 lIOB H 

"YpaBHlIT8 .1Jb A (pn e . 1 
,n;JIfl 06e Cn8LJ8 1IHll n OCTOIlH( 

ypanmlTOJIll pa3~lelI.(C llbT 

pTyTH 6ecHoHTaHTilo r o JJ;H4 

HanUJIJl llpOM, HarrOJI HCIIBhJ!II 

T8MbI - CM8CllTCJ'CM B. C~{ 
11: CJ1yno1T ,lJ;J1H p a CT Bop e mtl 

Marlll1THOH .'IlOrnaJl H Oii , npl! 

Ha rOJIOnHY CJMe CUTeJIH . 

}\ OICCHTe .'IIO npUCOeJl,ll 

}J,JJll nOAatllI ()J.03UPOBtlIlJlR) 

c ocyJJ; JJ;JIH 3a:\l8pa Jl3Me Ue H 

B 3TOM ra38 - (BOJI IO.\1O~1eTI 
,ITo3aTop - J<aJlIf6pOBaHH 

noprn8Hb npHcoOJl,IIIIOII J{ ll< 
HarrOJIHllIOT iHn~WOCTbJO, .hi 

nOJIOJ-HeHHH, 11 , npH XOA8 ( 

ClIIeCHT8Jlh. Cxe l\Ia Jl,03a TOp a 

6 CM3. 

BOJIIOlIIOMOTP - H aJIII6pOI 

Iwm18 11 JJ;03aTopa . B o llpCMt 

HlITl18M UJIH onYCHalUteM ni 
HalOlI.(Hit MeiH1\Y y pa BHlfTeJJ! 

ra38. 
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13RHWM IIpOli3 BO)].-

10 paeTBOpeTmOrO 

npmHum ,,(napoli 

h napoB pacTBopa 

~' npyrocTh napon 

'cpellllE' ~1f>T 6Y)l.CM 

<In:wHlm no cpau

l'.'1 II. BTl! 01lTM:6hJI 

.IWblii TE'mlOMeTp, 

I I" a B JJ.pyroe-

'lCtlmii J\liqHIJepell

n3 ~ICHeIlIlG 06'Lc-

I.' IHPO'!, HUnOJHiClI-

a 

- J 

J--

"0". 

' It onpC)(OJICHHO,\[ 

IJIH. 

c OCy)(8 Hf npn 

rn. II pH paCTBO

ICIIlITCll, If pTyTh 

11O.\IO:I!OTpa 13, CO

BJJCllIfll, HOTOPb! ii 

., nOl\xo;J.e J, po

lO nepO\[ew,oHlIfl 

\1013 IHIIl\I,()CTM If 

IX l,mmpeccopoB 

'1G1I1I1l 06'bC\IHhlX 

IIX )].aB:lCUtfllX If 

,[\1 JWMnJlcccOpO~[ 

ii nO 1000 aTJ\t 
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ra3 nocTynaeT B )].OIHlBtaIOW.n.ij IW\llJpCCCOp Ha SUUO anI. lloCJIC HOMnpu

~lIlpOBaHHH r a3 O'JlH~aIOT aT Mal'JJU n MaC JIOOT,Il;eJHnOJlC H qJUJJbTpe. 

"YCTUHOBT{a l~JJH H3Y'IC1II1Jl 06'be~lHblX u qJa30BblX COOTITOlllCHUH rrpe,Il;CT3BJIReT 

rRCH~MY H3 'leTblpeX J(lf.1HIH)].POB DblCOHOrO naUJIeIJJ1Jl, COOTseTCTDYIOI.QHM 

06pa30M COe,Il;HHeHHblX ",om)].y c060ii U 3aHpenJIelTllblX u a mOJIC3HOj;'[ paMe, 

DMCCTe C HOTOPOit OHn. orrYCHaIOTCll 13 TCjHWCT3T. Bce COCy)].IJ paCC'JHTallbI Ha 

pa60Qee ,Il;aBJleHHe B 5000 aTM. 

06u\nii Bn)]. YCTaFloBI·;n, :lal{lwn.1Jf'J-1l1oii J-1a paMe, rrOHa3au lIa pHC. 2. 

J'paBUI1TeJlh A (pHC. 1) - J\J1 .lIHH)].P, IDIGI()ll\Hii o6'bel\[ 330 CM3, CJIYiIUlT 

AZUL 06ccne'JelInfI nOCTOfIHCTBa )].anJIOHHll DO Bpel\fJl OIIbITa. B HHmHeil 'laCTH 

ypauHIITC,TJfI pa3l\IClII,eHbf HaTY IIITHI )].aT'JIIHa, IIOrrJIaBOH H JIOBymHa ,Il;JIJI 

PTYTH 6eCHOUTaHTHOl' 0 J\T1cpcpepem,lfaJJ b1JOrO MaHOMeTpa. "YpaBHHTeJIb BHH3Y 

HanHJI JlllpOM, HaIIOJIHCHHblM ]}TYTbIO, coe)].HlleH co BTOPblM l\HJIHH,Il;POM CHC

Te1l11>1 - eMeCHTe.T'eM B. CMeClne.' lI> HMeeT 'Ie >He pa3MepbI, '1TO T~ ypaBHHTeJIb, 

n cnYiIUlT )].nfI paCTBopellHfI ,IUlJ\lwcni B C1HaTOM ra38. OH cHa6meH ::lJIeHTpO

~rarHH'r1Joii: .'VlellIaJlHOii, rrpHBo)],MJ\loii B ;u.mDHellHe· COJICHOHJJ,OM J(, IIa,Il;eThlM 

Ha rOJIOBHY CMeCHTeJIfI. 

R C'Il eCHTemo rrpHCOe)\HHCHbl !-Ia crreIlWaJlhHOM CTaJIbHOM IW.1Jbl\e cocy,Il; 

J],m! rro;r;alm (lloaHpOBaHl1ll) JIUf)].HOCTIf B C.I'I8CHTeJIb - ,Il;OaaTOp }/{ If )].pyroii 

cocY,Il; )]..TJfI 3a~wpa H3MCJlCHMJI o6'bc:\ia CIiCTC,\1bI rrpM pacTBopeHHH .'lnl)].HOCTlI 

B :.nOM ra3e - (BOJIIO'\lOlIleTp) B. 
11 oaaTOp - HaJIH6pOBallHbIM IlHJUlH)].P, B l{OTOPOM XO,Il;HT rropllleUb. CBepxy 

noplllelIb rrpHcoe,Il;lmeH H pe)].YI\TOpy, Bpaw.aJOll\eMYCfI 01' MOTopa. ,IJ;oaaTop 

lIanOJIHllIOT Jl{H)].HOCTbJO, Hor)].a IIopllleH b HaXO)].HTCfI B BepXHeM HpaiiHeM 

nOJIOiIWHUH, H, IIpH XO)].C rroplllHfl B!-I1I3, IHH)].HOCTh rrOJ\aeTCll IIOpl\Hll,\lII B 

CMeCHTeJlb. CxellIa )].oaaTopa rrOHasaua ua pHC. 3. Pa60'lHH 06'beM ,Il;03aTOpa 

6 CM3. 

BOJIIOMOl\WTP - HaJIH6pOBaHIIhJii l\l1mllT)].p C rrOpII1HeM - JIB.:meTCfI TO'IHOfi 

HorruMi ,Il;OaaTopa. Bo BpeMfI OIII:.JTa 113MellelllleM 06'beMa BOJIIOMOMeTpa (rro)].

HfITl1eM HJIH orrycHamlG:\I rropIIIHfI) YHH'ITOlHaIOT rrepena,Il; )].aBJJeHHfI, B03HH

I<aIOw.HH MeiHJ\Y ypaBHHTeJIeM H CMeeHTeJIeM rrpH pacTBOpeHl-fH iRH)].HOCTH B 

ra3e. 

2* 
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CxeMa npHCOe,n;HHeHHH ,n;03aTOpa R BO.nIOllIOMeTpa H CMeCllTOJl1O nOH33aHa 

Ha pRC. 4. 
CHcTeMY B co6pallHoM BH,n;e onycI,alOT B TepMocTaT, HanOJIHeHHblH. 

TpaHc<popMaTopHhIM MaCJIOM. TepMocTaT cHa6iI{CH ,n;BYMH MOW.HbIMR maXTHhlMH 

J 

PIlC. 3. ] - peJ~ylnop, 2 - n OrW ell)' , 
;; - yn.1l0TlleHlle, 4 - C~leC[/TeJJb 

MellIaJIHaMH R ,n;ByMH narpeBaTOJIHMH, 

HaMOTaHHblMH Ha llIaXThl MellIaJIOH. 

TaHaH HOHCTpyH~HlI 060rpeBoB U 

MemaJlOI\ 060Cnel1I!JBaeT paBlloMep

llOe pacnpe,n;eJlellHe TeMnepaTyphl B 

TepMocTaTe . ,lJ;onOJIHI!JTeJlbHhle Ha

rpeBaTeJIU, llenocpe,n;cTBeHHo CBH3aH

lIble C HOHTaRTllhlM TepMoMeTpoM H 

peJIe, 06eCnel1HBaIOT BO BpeMH onhl

Ta nOCTOHHCTBO TeMnepaTyphl B npe

J\eJ1ax ±0,2°C. 

rOJlOBI\Y CMeCHTeJlH, Ha ROTOpylO 

ua,n;e T COJIeHOH,n; I!J B ROTopoH xo

~(HT MarllHTllhlH HOlleD: IIlOmaJII{H, 

TepMOCTaTl!JpY1OT OT)J;eJlbHO. Ha co

l leHOU)J; Ha)J;eBa1OT iHeJle3llhlH IWiI{YX 

H B Hero Cne~lIaJlhHhlM HaCOCOJ\f 

llo)],alOT 1!J3 TepMOCTaTa MaCJIO, IWTO

jJoe OllHTL CTeHaeT B TepMOCTaT. 

T opMOCTaT YCTaHOBJIeH B CTaJIhHOH 
1.;a6HHe. , ' 

y npaBJl eHlIe YCTa~OBI\OH cocpe

)],UTO'leHO Ha W.HTe, pacnOJIOiI{eHllOM 

W) BHemHeil: CTopOHe CTeHHH Ha-

611Hhl. 3)],ech paCnOJlOiI{ellO )],HcTall

I\HOllllOe ynpaBJleHHe BceMH BeHTH

: IflMII, 060rpeBOM, MOTopallu1 Mema

JIU/\, HacocoM, )J;Hcp<pepell~HaJIhHhlM 
IIICllloMeTpoM H T. )J;. 

RaH II1hl Y}Ke YRaaaJIH, OCHOBOii YCTi:\J10BIW HBJIHIOTGII ]1,Ba cocy)J;a: 

ypaBHHTeJIh H CMeCHTeJlb, 

BHBay coe)J;IIHeHHhle MeiI{)J;y ' 

C06010 HarrHJIJIlIpOl\I, aanOJI- ' 

BeHHhlM PTYTLIO. RanHJI.lJlIp 

C pTyTbIO B ypaBHlITeJJe I<OH

'JaeTCH CTel<JlffBHOi1 Tpy60'l

I.;oll, Ha HOTOPYIO Ha,n;eTa 

HaTymHa C TOIU..:o:ti npOBO

JIOlJ~Oll 06MOTf-wf-L BHyTpH 

CTeHJIHHHOH Tp:y60lJHU TaM, 

r)J;e Ha llee Ha)J;eTa RaTym

Ha, )J;BHiJ<eTClI JIerRHi\: no

nJIaBOH Ha }KeJIeaa ApMHO. 

RarrHJIJlHp C PTYTbIO B CMe

r..UTeJle HOH'laeTCH mHpoHoi\: 

qamelJRoH. Ror)J;a B CMeCH-

TeJIe np" nOnalJe Ty)J;a }KH)J;-

JWCTH HaMeHlIeTClI )J;aBJIe

HMe, ypOBeHh PTYTH B Ha

nUJIJIlIpe ypaBHMTeJIH nep~

Me~aeTCH, nepeMe~aeTCH H 

2 3 

PI1C . 4 . . 1- BO.ll IOMOMeTp, 2 - aarropHhIII BeHTH.1lf, •• 
3 - ~oaaTop, 4 - CMeCI1TelIb 

rrOllJlaBOR H aaHHMaeT B HaTYIDHe HOBoe nOJIOJI<eHlle. l1epea RaTymHY npony

CHa10T xopomo cTa6HJIHaHpOBaHHhli\: TOR. HaMeHe HHe nOJIO}KeHHlI rrOIJJIaBHa 

B HaTY:IDHe MaMeHHeT ee UH]1,YRTHBHoe corrpOTHBJIeHBe. PaBIJOBeCHe MOCTO-

BOH exe:vthI, B I,UTOpyIO BI 

CTpemm r aJII,nanomnpa 

('ocy,n;aMH. ;:bcwrpU 'ICCH3H 

6eCI\OHTaHTlJoro )],Hcpcpcpen 

Horo Mano,worp a IJpO;~CT 

Ra pHC. 5. 

Kor.n;a B CHCT<~ l\IO up 

TBope llHH JI<H)J;HOCTH B raa 

RaBJlHBaeTCH uepoIlaJ~ . [(aR 

nepeMew.eHHeM 1l0PIUlUl B ( 

MeTpa JIHI\BH~lfpyIOT :nOT 

na,n;. 

C nOMO~hlO TaI-WrO ,n;H<p 

~HaJIloHOrO MaHOMeTpa 

onpe)J;eJIHTb nepena,n; ,n;aBJI 

0,025 MM pT. CT . npH D 

lJeCHH JI106ml 06w.e~f )],aB 

3aMep H3MeHeHHlI oODe 

JI1OMOMeTpa DpOBaBO~VIT c 

HOCThlO 3aMepHlOT If 06Dell 

peMew.eHHH nopwHeit )],oa, 

peHcMycaM. 

TeXHHI 

XO]1, onhlTa MOJI<HO pac 

Ha pHC. 1. 
,lJ;0 aanOJlHeHHH YCTaHC 

meHb BOJIIOIIWMeTpa ]1,0 hi 

nepe)J;BHralOT )J;O hpaUHel 

CMeCHTeJIH. OThphlBaIOT BI 

nOCJle 'lero 3aJIHBalOT B H 

nOJlHeHHH Y CTaH OBIUI ra3C 

THJIh 6. 3ano.uw-IIOT YCTal 

'lT06hl CHCTeMa npHHlIJla 1 
COCY)],hl A H B, 3aHphlBaf. 

CTpeJII\H raJIh BaHOll1eTpa. ( 

npH 3TOM H eCI .. OJIbJ';O yrra.r 

MOTOPOM lla'HmUIOT onycR 

Ha raJIbBaHOMeTpe lie Bep: 

}HH)],HOCTb B e 6Y[I;eT c}I,aTl 

,lJ;aBJIeHHe ]1,0 1500 aTI 

3aTeM no npe~H3HoHHo~y ~ 

JleHHe Bhlme 1500 aT1I1- D 

Eo BpeMlI OllblT<1 Tpy6 

HphlBaloT BeHTHJIlIMlf 3, ~ 

CHCTeMe, TepMOCTaTlJpOBaU 

IT pH YCTOii'lHBOi\I no::tG 

JI<elHlH Ha'lHHaIOT no)]'a'Jy l 

,lJ;mI YCHopeHHH pacTBi 

MarHHTHYIO !\femam_y. I 
I 

Mem)J;Y CMeC.IITCJIelll If ypa 

Kor)J;a n epena)J; CTaJl , 

BBO]1,lIT TaHoil ]1,OrrOJIHlfTc./ 

TO}KaeT nepella~ )J;aBJIeHt 

MaHoMeTpa rrpHxo)J;HT B H! 

no mTaHreJIb-peitcMY~ 
06DeM iI{H)J;HOCTH, nOi.\3H~ 
paCTBopeHHH aToi\: iI{H~h 



.. 

~fecn:TeJJIO nOHa3aHIl 

' TaT, HarrOJlHeHHwii. 

Olll,IIWMII rnaXTHhlMH 

YJlm HarpeBaTe:IfIMJI , 

a lUaXThl MemaJlOH . 

1\1\IfH 060rpeBOB H 

C'J1llJaeT paBHOMep-

1I 1IC TeMrropaTyphl B 

IrrOJJHIITeJlhHMC Ha

' p CLlCTBellHO CBR3aH

I hl~I Tep!llOl\1eTpOM li 

lalOT BO BpeMR orrbI

TeMrrepaTyphl B npe-

CllTeJIH, lIa HOTOpylO 

It B HOTOPOI! Xo

HOliell; MernaJIHII, 

OT)..(eJIhHO. Ha co

T iHCJIe3Hhlfr Iwmyx 
(llaJIbHbIM HaCOCOl\I 

'CTaTa MaCJlO, HOTO

;aOT B TopMOCTaT . 

10B.n e B B CraJIhHOii 

ycraHoBHoii. cocpe

Te, paCrrOJlO}I<eHBOM 

opOHe CTeBHH Ha

'lIOJlOmeHO )..(HCTaH

L'Il1W BCOMM BeBTH

r: JlIUTOpaJlIII Mewa

(w p<popen LJ,lIaJIhHhlM 

~~. 

TtR ABa COCYAa: 

. 3alfopHblH BeuTlwL" 
~leCUTeJlh 

'3 l\aTymHy rrporry

O}l\eBMH rrOlIJlaBl1:a 

)aBllOBecne !VlOCTO-
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BOll cxeMbI, B J-;OTOpyIO BKJIIO'IE'lia l\aTywHa, HapywaoTcH, l[ rro OTHJlOIIeBHIO J 
CTpeJIKH raJlhBaHOMeTpa JltOfHH0 CYAHTh 0 llepOrra)1,e )1,UB,lIellHH Me)I()1,y 

C OC y)1,aMIf . 8 JleInpll'IeCHaHI cxe~1a 
6eCHOHTaI<TIIOrO )1,M<p<pepeULJ,l1aJIL

Boro MaHO~leTra npe)1,CTaBJIenU 

na pHC. 5. 
l\or)1,a B cHcTeMe f rrplI pac

TBopeBI11I }HlI)1,HOCTlI Brase yCTa

HaBJIlIBaeTCR neperra)1, )1,aBJIeBHll, 

rrepeMemeHHeM rropmHH roOJlIOJlW

MeTpa JIHHBlI~HpyIOT aIOT rrepc

rra)1,. 

C rrOMOIQhlO Talwro )1,U<p<pepeH-

LllIaJILHOro MaHOMeTpa MomBo l 
Ollpe)1,CJUITb llepella)1, )1,aBJIeHl'llI B 

0,025 JIlM pT . CT . llpH npaHTH

'leCHlI JIlO60M OOmeM / )1,aBJIemm. 
PRC. 5 

" .2.i\HS,\-(.(f)\crL , 
fpoIfCt/Jop,omop 

f2v 

3aMep 1I3MeuemUI 001>eMa BO-

JJIO~fOMeTpa llPOR3BO)1,HT C TO'lHOCTbIO )1,0 ±O,005 CM3 / C TaHOM me TO'1-

HOCThIO 3all1epSIlOT II OODeM IIO,lI;aBaeMOii B cHcTeMyl mlI)1,HOCTH. OTC'1eT ne

peMe~eHIUI llopuweii )1,03aTOpa II BOJIIOMOMeTpa llP01I3BO)1,HT ·no lllTaHreJIb-

peticMycaM .! . 

TeXHRK3 llpone~eHIUI 3KcnepHllleHTa 

XO)1, OllhlTa MomBO paccMoTpeTb llO CXCMe YCTaHOBJm l npe)1,CTaBJIeHHoti 

Ha plIC. 1. 
.IJ:0 3anOJIHeBlIH YCTalIOBH){ ra30~1 llpll nOMOmH MOTopa i" orrycHaIOT nop

weHh BOJlIOMOMOTpa ,lI;0 Hpalmero BHfHHero nOJIOJHeHlIH, a nopmeHb )1,03aTOpa / 

Uepe,lI;BlIralOT )1,0 Hpaii:Hero BepxlIoro. BeHTRJIeM 1 OT)1,eJISIlOT )1,03aTop. OT 

CMeClITeJIH . OTHPhIBaIOT/ BeHTlIJIb 2 II · OTJ{alJlIBaIOT )1,03aTOp BaHYYM-HacocoM, 

nOCJIe ~lCro 3aJJliBalOT B/ Boro )IUl)1,IWCTb II BeHTlIJIh 2 3aHpLlBaIOT: .IJ:JIH 3a

no,nHeHlIH YCTalloBIHC ra30M OTpI>IBaIOT..fDeHTHJIlI 3, 4, 5 H 3aHpbIBaIOT BeH

TRJIb 6. 3allOJIllflIOT YCTaHOBHY ra30M )1,0 )1,aBJIeHHH/ ollhlTa II BbnI{lI)1,aIOT, 

<ITO ObI CHCTeMa rrpRHllJIa TeMnepaTYPY TepMOCTaTa. lIocJIe aToro' pa306maIOT 

COCy)1,bI ARB, 3aHphlBaH BeHTlIJIIf 4 11 5, II OTMe<IaIOT HYJIeBOe nOJIOFUeHRe' 

CTpeJIHH raJlbBaHOMeTpa . OTT-tphlBa IOT BeHTHJIb 1. .IJ:aBJIeHlIO B CMeCRTeJIe 

rrplI aTOM BeCIWJlbHo'#yrra)1,eT, TaH I,aH n(lI)1,HOCTh lie ObIJIa cmaTa. Tor)1,a 

MOTOPOM Ha'llIBaIOr/onYCHaTh nopweHb )1,03aTOpa )1,0 Tex nop, nOHa CTpeJIHa 

Ha raJThBaHOllIeTpolHe BepBeTCH H HYJIeBOMY llOJIO/neHlIIO, H, CJIe)1,OBaTeJIhHO, 

}JIlI)1,HOCTb He 6Y)1,eT/cmaTa )1,0 )1,aBJIeHHH OllhlTa. . 

~aBJIeHHe )1,0 1500 aTM 1I3MepHloT cnepBa ,,(rro rpy60MY MauoMeTpy J1, a 

3aTeM llO npeII1I3110HHOMY JIlaBOMeTpy BYPAoHa R C/ TOlJHOCThIO )1,0 ±2 aTM, )1,aB

JI0HlIe Bblwe 1500 aTM - llO MaHraulIHoBoMY MaBoMeTPY":7.! Ha ypaBHlITeJIe A. 
130 BpeMH OllhlTa TPYOHY, Be)1,y~yIO OT YCTaHoBHlI H ' MaIIoMeTPY, nep e

HpLlBaIOT BeHTHJIHMH 3, 4 II 5; TaHlIM o6pa30M, BeCh ra3, HaxO,lI;H~Hi1cH ;'B 
ClICTeMe, TepMOCTaTHpOBaH. 

lIplI YCTOM'llIBOi\l llOJlOfHeHRH CTpeJIHlI raJIbBanOMeTpa B HYJIeBOM'nOJIO

)I,eHRlI Ha'IlIHalOT nO)1,a~lY }HlI)1,HOCTH B CMeCHTeJIb • 

.IJ:JIH YCHopeHRH paCTBopeHHH )I{lI)1,I{OCTH/ B ra3e nycHaIOT B XO~ :meHTpo

MarHlITHYIO MemaJiHY . lIo raJIhBaHoMeTpy 3aMe'IaIOT/ nepena)1, )1,aBJIeHRH 

Mem)1,Y CMeCHTeJIeM II ypaBHlITeJIeM. 

l\or,lI;a nepella,lI; CTaJ! CTaOlIJIbHhlM( nO,lI;HHTHeM nopwHH BomoMoMeTpa 

BBO)1,HT TaHoti )1,OllOJIHlITeJIbHhlti 001>eM B cHcTeMY, HOTOPhIH1:xOJIHOCThIO YHHlJ

TomaeT nepena.n; )1,aBJIeHHH. CTpeJIHa raJlhBaHOMeTpa )1,H<p<pepeHIIHaJIbHOrO 

MaBOMeTpa npRXO)1,RT B / HcXO)1,HOe nOJIOmeHHe )1,0 HalJaJIa onhlTa. 

lIo mTaBreJIh-peMcMycaM )1,03aTOpa E H I' BOJIIOMOMeTpa r OTClJRThIBaIOT 

061>eM mH)1,HOCTH, nO)1,aHHOH B clIcTeMY, II H3MeueHHe o01>eMaI'CHCTeMhI n p H 

paCTBopeB~4av:>it mlI,lI;HOCTl{ B cmaTOM ra3e . 

'1,96· :\.7,0 1 ~~ 
5<t "\l<:I) \tf't. 

\~~~ 
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Ha rpaqJlll,e, r)J,e XO)J, nOplIllJH I\03aTOpa (061..CM nO)J,anacMoii mU1\HOCTH) 

OTRJIa)J,LlBael'CJI npOTHB XOl\a noplIlHIl npJIlOMOl\>teTpU (uaMenOHJW 061..0Ma CHC-

IS6-rZCNi; - N \ TttcGD'l Sf.s~ TOMhI npH paCTBopemm n neit rRHl\ 

HOCTJI), Mhl nOJlYl:JlIM HPHBYIO. Harmon 

;:rwij I"; jH1 Boir 1'- OCH a6CQHCC )J,ael' SHa

YOUKC napUU8JIhHOrO MOJIllpnOrO 061..

C~Ia II,I1)J,TWCl'H B C}l:(aTOM ra3e B rOMO

rCHuoii: 06JJaCTH. 

10 15 lU 
lod flOptJJltJl iJoJomopa d I'IURJ/U"' . 

f}1JVE/l11:.",T 0;;:- D{Sp~I~L f I5f?;rJ) il'IW\ 

IIpH )J,aJlhHCiirnei1: nO)J,a'Je rHH)J,HOCTl{ 

n POllCXOlVIT n c peJIOlII HpHBOi.i:. TO'JI\a 

nepC'.TJo!-la 0311a'laCT HUC.h1IUeHHC raaa 

mU)J,I";OCTbIO. 

HaHJIOU HpHBo.tr nOCJle nepenoMa 

npu )J,anbHeiirneili: nO)J,a<Je mlI,lJ,HOCTH 

)J,aol' aHa'IemIe napu.uanbHoro MonRJ)HO

ro 061..eMa iJHI)J,HOCTU B rel'oporeIIHo~i 
06JIacTlJ. 

06IQUH BH)J, nOJIY'IeHHOH RPHBOi1:, 

HarrpHMep, l\JJJI CHCl'eMhl aaOT- 6ea

aOJl (npH 50 aTM H 50°C) nOHaaaH aa 

puc. 6. 
ABTop CLJl1TaeT CBOUM rrpHIlTHhIM )J,om'OM BhlpaaHTb rrpHaHaTeJIbHOCTb 

fl . P. RpnqeBCHoMY aa nOMOlUb H PYHOBO)J,CTBO B OCBoeHlm onHcaHHOH 
YCTaHOBRI1. 

1. Coa)J,aHa YCTaHoBlw )J,JJJI HaMepeHMJI lfapl\HaJJLHhlX MOJlflpHhJX 061..eMOB 
"Uf)J,IwcTei.i:, pacrBopeHllblx B C1:HarLlX raaax . 

2. V cranOBHa )J,ael' BOaMO}HHOCTb nOJIYlian ,lJ,allHhlO no naplIlIaJIbHhlM MOJIJIP

BhIl\l 061..CMaM HaH B ro!-wreHHoH, TaH H II rOTeporeHHoH 06J13.CTJIX. 

3. HapRAY C HaYLlCHHeM 061..eMHLlX COOTIIOrne lll1it YCl'aHOBHa nOaBOJJJIe l' 
nOJlY<IaTh )J,aHHhle no qJaaOBLlM paBHOBCCHfiM. 

VcraHoBHa p aCC'IHlalla Ha pa60l'Y npl1 AaBJl e lllHfX 01' 1 )J,O 5000 aTM. 

I1H CTi1TYT 
a30TIloii rrpOMhllUJleUIIOCTlf 

MOCJ\Da 

JH1TEP ATY P A 

f10C1'Ylllllla 
4 .. IV. 194.9 

1 . .D; m 0 H .D; a Jl h l' 0 fl , C60Pfll'II{ pa60T n o aTOMHCl'I1HO (1801-1810) (ubpenoJ( 
C aHI'.ll1iiclwro), rIlT11 , JI., 1940. 

2.~ . II. i\[ c 11 ~ C .T[ C en, CO'IU lie 1 11111 , 4 , CTp. 21:)3, 19;)7. 
3. J(. r. r]( .l [')1 C 6 P a H~, P aCTLlOpmlOCTh ll e;):w[npOJWTO/3 (l/OpenoA co 2 - 1'0 

UHI'JlIIHCliOl' O 113 ; ([1 11011), rOHTJI , M. 1938. 
4.. JI:. M . Me II ~ C .-I COO, OCHOOh! XlfMHIl , H aA. 13, T. 1. CT p. liS , 194.7. 
5. JI h 10 II C lIP C II A a :1.'1, XUMIl'IOCKaH TOpMO:~l1ll a~lI11m (lle p CHOA C aIlI'JIIriicIWf'O) 

OHTU, .TI., 1936. 
Ii. II . P. 1\ P IT II C /3 C ji H ii .n fl . C. 1{ a a a pliO Il C I{ 11 ii , JH·YPll. «p113 . XlfM . , 6, 

1930, 1933. 
7. If. P. H P 11 II C U C I{ n j;j FI A. A. J!( i l h H II C I( a H. a'ypJI. «p113. XHM . , 19, 

621, 1945. 
8. H . P. H P 11 'I C n C H II if , Ci.la30Bhle p a UI/OUCC lHl II pac THopax npu HhlCOHHX AaOJle

lflIIIX, rXM, 1946. 

1950 JK.YPHAJJ 

HllJIEHHJ 

II. aMllUPUqECIWE YF 
C.lltATMX rA 

II a OCIlOlI<llllllf lI a y'JOIlIfIl 

nOAUOCTIIM CiHaThlX ni<lOB Hail 

OTiIlChlllaeT TenJIOU POIlO; \IIOCl' 
n AneT XOP OW}IO (XO~IIMOCT 

~iope nOAOpoJW. a30Ta, Ho:l~ 
PaCCMOTperJO 11 3~leJ/ elllle 

11 HPIJTepll1l TIp UII;\T: m n 3anIJ 
JlM'leUFleM AaO.'lellUH 3Ua'lOHHe 
paCTeT. onr 1l3MOneUD1i o c o6e 
"tia B03HIHHIIlBOllIJe n :nux y 

IIccJIe)];oBa Hpo cpl1alIK 

JUleTCfl CJlOlHHhlM :mCilepI 

PJI)J, TpY)];HOCTeii. IIo:no?t 

HaY'leHbI TaHl1e CBoiicT; 

TeIlJlOrrpOBOAliOCTL H pJI~ 

IIccJIe)];oBaHl1e :nIlX 

aaBHCl1MOCTH 01' Te~nepa 

pHay e T B I10JIHoii: Mepe 1 

IIccJIe)];onaHl'IJI Terr:I( 

no)J, )];aBJl eHlIeM BarHHhI 

npe)];CTaBJIHIOT 60JILllOe 

OTpaCJIeH XRMl1'IeCHOll II 

<'paae no)]; )J,aBJleHHeM • .• 

Mem)];)," TeM, TonbHO 

)J,HBaMDHH H HBaHToBoD , 

BJleHHH. B onpoc nw 0 J 
raaOB COBOPlIlOHHO He p; 

pOJIb AaBJICHllJI, 1'. C. P( 

Tex MaTeMaTU LJeCI\lfX TP) 

BUH MeiH)];y MOJleI\~T"aMU 

BoaMonmOCTh npooJ( 

HaMe'IaThCH mUlIb B 1I0C. 

HaCTOJIlIlaH CTaThJI m 

H B oc06c II UOCTI1 IIa OCE 

TpeTh BOilPOC 0 BJ1IlIlHRt 

3MIIlIpRlfecHylO <}lOPMYJIy 

H TeMlIepaTyphl. 

TNt.' 
\ 

.AJlfl ra30B CYlUeCT1 
BR:3HOCThlO, BhlpamaeMaSl ,: 

I 
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