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CymecTeyromal! MeToA. nony'!eHHSI ceepXHH3KHX _TeMnepaTyp, ocaoeann&Il! na· aJlaa6aTH.:.

:'lee~ oM · pasMarHH'IHBaHHH. napaMa;HHT~biX co nell, MOJKeT 6b!T& B, np'amume ucno~&soeaa JlnSI 

_nony'!eHHSI CB9pXHH3KHX T9MnepaTyp .B CT8ItHOH8pHOM pelKHMe nyTeM nepHOJlH'19,?KOrO HOBTO-

- peaug nponecca aaidarHH'IHBaHHSI H pasMarHH'IHBaaim aTHX conel!, 0JlHaKo npaKTH'!ec~oe ·ocy-· 

JiieCTBn9HHe llHKnH'I9CKH Jl9iiCTBYIOIIlHX. MarHHTHb!X yCTSHOBOK, He roBOpSI 06 HX cnOlKHOcTH, ·aa..: 

T8nKHB89TCSI Ha npHHilHHHan&Hbl9 TpyJlHOCTH0 H ecnu _ HJlTH no STOMy nyTH, TO Bp!IJl nH YJlSCT

> • -. CSI ,HOCTpOHTb- pe(jlpHJKepaTOpbi0 HM910IIlHe XOnOAOHpO_H3BOJlHTen&HOCTb CYIIl9CTB9HHO 6on&wyro; . 

. .{'e!d .1 apr/ceK npH T 0,01°K. IIpaMepoM ycTanoBKH TaKoro THna MoJKeT cnyJKHT& xo~o-
- - _/1/ ' 

JlHn&HSSI MSWHHa, HO~TpOeHHSSI nyaHTOM H Ap, , B KOTOpoi! 8JlHa6aTH'IeCKoe pasMaraaqaea..:· 

!!He HOBTOp!lnOCb C, nepHOJlO~ 2- MHH, MHHHMan&HSSI' TeMnepaTypa, JlOCTHrHyTaSI B ;3TOl!, yeT a

·:,· BOBKe, 6blna 0,2~K, H xonoJlonpoHSBOJlHTen&HOCT&-50 apr/ceK .npa T •, 0,2~K. 

IIocxon&Ky _ocaoeaaSI TPYJl~ocT& saxnro'!aeTca B nnoxol! pepeJla'le Tenna aa·_rpaaane 

AByx cpeJl,- Tennoeoe conpoTHBneaae xoropol! pacTeT nponopnnc;>aan&ao 1/T·a ~ BPllA nH 

Ba SITOM nyTH, MOrYT_ 6biTb .tiOCTHrHyTbl cym'ecTB9HHbie ycneXH 

9T, HCKSTb B ApyroM HanpaBneBHHo 

HO-BHJlHMO~Yo BbiXOJl Cli9AY:" 

'· ' 

H MeHJlosol! 

CDOC06 nony'I9BHsl CB9pXHH3KHX TeMnepaTyp, npeAnom_eiiBblll noHAOHOM
0 
Knap~OM -· 1 

! 12/• ' i -
B 1960 rOJlY 0 OCIIOBSH Ha-Hcnon&30BSIIHH CKpbiTOI! . .;.ennOTbl paCTBOp911Hll. lKHJl-, :.! . 

.. Koro He
3 

B He 4 
, :i:hOT cnoco6, KSK Tenepb CTan6 SICII00 H03BOnH9T C03JlSTb YCTSIIOBKH C ,l ' 

l pllAOM npeHMymeCTB lrO cpaBH9BHIO C paspa6aTbiB89MbiMH MarBBTIIbiMH pe(jlpHlKepaiopa~u, 
; 

rypeKMyllleCTBa 3SKniO'ISIOTCH B ~~_T_e_o_!:_':~:_)({II_OCT_ll!. ~~~_III~~ xonOJlOHpOH3BOJlHTem:a~::~·. . i' 
' .ll CTS6Hn&HOCTH H perynKpyeMOCTH T9MIIepaTypbl .H .B03MOlKBOCTH oxnaJKAeBHll nro6oro B9IIl9CT,;. 

;--;~;;5o-;: ~~;~ -6~~~~-~~~-~;e;a~.,~~:;~~~.:~~~;~- ~?~o;~~~~;~~~B~ ;;~ec;~~H.B(): ~e~~I?~~i ' .. ·1 . 
:~~-~E~uJt_ ~~~~peBHllX. BnaroAapll STOMY! BOB&II! M9TOA Jlon_JKeB aai!TH 6onee WHpoxoe npa- . 

1 

!,{9H9HHe0 '19M MariiHTBbll! CHOC06 oxnaJKA9HHll;. OB II03BOnHT HpOH3B9CTlt MBorHe Hccne.[IOBa-; , -~-~\. 

HBll B 'IBCTbiX ycnoBHllX, no Kpal!ael! Mepe, npli TeMnepaTypax, nopllJlKa coTbiX Jlonel! rpaJlyca, · 

paaee aeJloCTynHbiX JlttH Maorax·saJla'l (jlaaHKH TBepJloro-Tena, 

Paspa6oTK~. M9TOJla paCTBOpeaaa 6&ma aa~aTa' B- na6opaTopHH HJlepHbiX npo6neM' B 

,· 

' '\ 



~ . . ' 

KOHne 1961 rona B CBR3H,C. Heo6XOAHMOCTbiD C03,llaHHR npocToA xononnnbHOA Mamunu nnu 

nonupuaanuu unep npu cBepXHH3KH~ TeMnepaTypax H. ApyrHX neneAo K COlKaJieHBID1 nepBi.re 

nonuTKB nnuTen&aoe BpeMH ne naaanu nono~uTen&HbiX peayn&TaToB, u pa6oTa 6Mna Ha He-

KoTopoe ~peMR npexpameHa. llpu'Il!Ha aeyna'l aaKniD'Ianac& B ToM, ·'ITo, ~enaa. BatSe~a-i-& B:a -
a . . ' , . . . . , 

py'~oA nupKynunnH He 11 He ( 'IT06u. ue HMeTb neno c qpeaMepao 6on&mHMH noTOKa- · 

.Mil ra30B B nOABOAHMOro liMB Tenna), Mbl WIIII no HenpaBHnbHOMY nyTII1 nbiTSSICb HCnOnbaO

BaTb 'nnu paaneneiiHB Jl3oTonoB TepMoocMoc np11 ·T .<"1°K. EnHHCTBeHHbiA nono~TeruuA 

peayn&TaT, nony'!eHHbtA B STIIX onbtTax, aaxniD'!ancB B ToM, 'ITO ynanoc& coanaTb_ cHCTeMy, 

~noco6HyiD nornom~T,b noABOAHMOe 113BHe Tenno 6e3 II3M&HeHHSI TeMnepaTypbl BSHHbl paCTBO~ 
peHHR, 6naronapB HenpepbtBHOA nupi!:ynRiiHH 11 pacTBOpesn:ro B nell He1 npu · T • 0,3°K. 

B To · ~e Bpe~u paaoaoe cMemHBaHne He3 c He' 1 , BbtnonHeHHoe HaMil- Torna np11 

T ... " - 0,3°K, noKaauaano cym&CTBOBaHIIO a4J<jleKTa OXn~~eHJiu np11 STOA 'TeMnepaType 11
1 

~nenoBaTenbH00 B03MO~OCTb C03AaHHSI xonoAHnbHOA cryn&HII. 

: QGaapy~eHJibtll, a<jl:jJeKT-CTS6BnB3ai!HH TeMnepaTypbi'HCnOnb30BancB BSMII. noanuae B Be

KOTOphlX. onbtTax' nnB coanaHHB xopomero TennoBoro ·KoBTaxTa c _'aaBHoA He 3 sa aBa'lirTem

BoM paccTO.!!HIIH ~ .aee c' noM:oiiu.ro Tpe~ KannnnBpOB, KSK aTO noKaaauo -H~ pu~~ . I. UH~~y-
. nnni~·. H~ a.· , He' 11 HX cMecu · BO~HIIKaeT aBTOMaTH'IecKH npn nonBone Tenna x. aanHe A 

. ' . . ~ . . I ,_ 

,'B aanpaBn~HHHX, YKaaaBHbiX. CTpenxaMH, H TeDnOj DOABOAHMOO It BSHHe . A, a<P4>eKTHBHO 
. . , . . . . , . ·a·. 

nepeBOCHTCH B _BBHHY B,_ IIMOIDlllYID XOpOWIIA TennoBoA KOBTaKT C BaHBoA" He , DOJl.Q.ep~Ba-
, , • . ' . o· 
IDmeA ·TeMnepaTypy·BaHHbi B paBHOA 0,3 K. 

. t. 

nanhHeAma.!!,pa6oTa-Han MeTOAOM paCTBOpOHHH 6una·nponon~eaa Docne ony6nJIKOB8HHSI 
. . ' /3/ ' . . ' 

pa6oTbi JloHAOHa, KnapKa u._Meunoau B KOHne 1962 r. , ·paa'bBCHHBmeA uaM uexoTOphle' 

Ba~Bbte oonpoci.r. Hau6omie nepcneKTHBHbiM ua Tpex IiapHaHTOB pemenHH aana'IH, np~o-
. '. . . ·. . . . . ·. . ' . ' /3/ 

.. ~eBBbiX B :aToA pa6oTe, ua Ham B:arnun, 6un TpeTHA, npuuanneJKamnA npo<jl. ·H.:E. Hall • " 
. I 

u noSToMy BCB nan&fieAmau pa6oTa npouaaonHnac& . . . ' . - . . TOn&KO B STOM uanpaB_neHHH. 8 STOM, 

· .BapHaHT_e OTpHnan~~b H9Cl6XOlliiMOCTb B ItllpKynunBH He' aoo6me ·. u npennarancB, Kax ll B 

apyrn~ BapuanTax, •ecTecTB&HBuA' cnoco6 paaneneHHB uaoTonoB, oi::HoBaBauA sa clln&BOM 
c . . • . ' 

, o6orameauu raaoBoll_ .Paau nerKHM ·.HaoTonoM Hall cna6btM pacTaopoM He a . He , 'ITO 11 

. noaBOIIIInO CP,aim,IIT9nbHO ,npOCTO "pemHTb BCID 38,lla'ly. 

. , Hu~e KpaTKO llanaratoTcSI <jlH3H'IeCKHe OCHOBbl M9TO.ll81 ODIICbiBBIDTCR H8116onee. _cymecT-

Bei!Bbte ae:ranu onuTaoro sapHaHTa ycTaHOBKII, n peayn&TaTbl, _nony'leBHbie.·_npu ee ucnuTa- · 

IIHRX. 

$udHqecKHe ocHOBbl MeTana 

·s.p.peKT oxna~eimB npu paCTBopeHIIH JKH.llxoro He
1 

B He_'_· B03HIIKaeT_Ha-aa CHIIbHo-· 

ro paanu•mB M:e~y 'MonBpHuMH TennoeMKocT~u H;;-·- 11 ero cna6ux paCToopo~ D He'!.V; 

Tax "xax ~pH paCTBopemni: HHKSKOA XHMII'I!!CXOA peaxnHH 4JaxTH'IeCKH He npoHCXO,liiiT1 •. SIITan&

nHR B nponecce paCTBOp9HIIB nonJKHa non'Il!HBTbCB 38KOHy coxpaHOBIIB' 110 cnenoDaTeiibHO, 
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ecnu nponecc npoucxoauT anHa6aTu'leCKH,· 6yaeT HMeT& !"'acTo oxna~eHne pacTBopa, ecnu 

ero TennoeMoKoi::T& 6on&me cpeaHeA T~nnoeMxocTu Ha'lan&aux KoMnoHeBT. 

PaanH'IJI&·TennoeMKOCTeA He 1 II ero cna6ux_paCTBOpOB Dpll nocTaTO'IHO HH3KHX TeM-

nepaTypax BO?HHKaeT 113-3a DpOBBn&BH~ DpiiHDHDa llayn11, npHBOliRntero K ynopR.liO'IeBHOMy· 
· ·a - · o · 

COCTORIIHID CDHBOB B KOHil9HTpHpOBaHBOM He • H BblpQ~OHHID CHCTeMbl DpH "T _ ~- 0,45 K. 

$aKTH'I9C:KH STO 03HaqaeT HanH'IHO M9JKAY ¢epMHOHSMH B ODpeneneBHbiX y~nOBHrut cyry6o ; 

KBSHToBoro KonnexTHBJioro B3aHMoneAcTBHR, annuM ua cnencTBHA KoToporo uanueTcB cymecT· 

BOBaBue CaMero DpHHDHDa llaynu~ 8 cna60M paCTBOpe DpH TOll JK9 TeMnepaType aTO B38HMO

neACTBHe OTCYTCTByeT II Bbtpo~euue CnHHOBOA CHCT&Mbl CHIIMa9TCB. lloSToMy CHCTeMa . aTO-
, ' /5/ ' ' ' . ' 

MOB He • ( KaK DnepBbte npennonoJKH_n lloMepan'lyK ) non~e BeCTH ce6u B pacTBope xax 

unean&HbtAraa, uaxonBmuAcSI B •_aaxyyMe~ He' , 'naBneaue• KOToporo ecT& o~MOTH'Iec

xoe ABBneaue He 1
- B paCTBope, DOA'Il!HRIDlll9eCSI ypBBHeBHID ·BaHT-fo<jl<jl~, a MOnSipHaSI Ten

noeMKOCTb AOil~a BOCCTaHaBniiBSTbCSI AO KnSCCII'19CKOrO . 3Ha'leBHSI, paBBOro 3/2 R • neA-, 

CTBHTen&Ho, ua-aa caepxTeKy'leCTit He 
4 

aTOMbl He 1 DO'ITH ue HCDhiTbiBBIDT cTonKHoBeHuA 

c aToMaMH He 
4 

, 11 no:aToMy nnuua ux cao6onaoro npo6era onpenenSieTCSI a ocao~H~M 

Tonhxo xouneaTpanHeA pacTBop~. C npyroll· cTopoau, n"a-aa uyneaoro cnuaa axnan .· ·He' B 
0 ' ' " 

TennoeMKOCTb paCTBopa npll T < 0,5 K CTaBOBHTCH yJKe npeae6pel!<HMO Man. llo~OMY He4 

DO OTHOW9HIIID K He
1 

HrpaeT ponb TaKara 'BaKyyMa', HaXOASICb B KOTOpoM
1

aTOMbl He 8 

SIBnSIIDTCSI KSK 6bl CB060nHbiMII 'laCTHDS~MH, He B3aiiMOAElliCTBYIDHIHMH Me~y co6ol!; 

TaKoA pacT:aop BBnBeTCB eaaacTBeHHoA 11 Bec&Ma xopomett Monen&ID Hnean&~oro raaa 

llpll CKOnb yrOAHO _ HH3KIIX Tel'dD9p8TypaX, npeBbiWSIDH!HX. TeMilepaTypy paaneneHHB"4Jaa. llO-BH

lliiMOMy, C DOHHJK9BIIOM TeMnepaTypbl·paCTBOpa ero paBHOBOCHaSI KOHD9HTpanHSI.AOnJKBS na-
" a/ . ' ' 

llSTb no 38KOHY .T ~ · "o 'ITO • SIBilSI9TCSI cne,llCTBHeM llOCTODOHHoro BblpO~eHJISI· 'CDIIHOBOA 

~ucTeMu. 3To cagaauo . c · yuea&menHeM ¢aaoBoro ~6'beMa 11 cooTBeTcTByiDmH~ · :aoa paCTaHueM , 

'Il!Cen ,aanonHeHHSI KBaHTOBbiX COCTOSIBIIA. nnB ,llOCTIIJKeHHSI. H91I3MeHHbiX ycnoBHA Bbip~~eHH's 
- a .. 

Beo6XOAHM0 1 'IT06bl 4JaaOBhiA 06'beM, npu_;onBmllltCB Ba OAHY 'ISCTIIDY p 'V /N · • OCTaBanC.!! 

. ~ llOCTOSIHHbiM.- lloSTOMy" 

no, es 
a 

p 
a/2 

T ·- (1) 

rne ·DO -nnOTHOCTb 'ISCTJID:· B e,llHHHn9 06'b9Ma0 , a 1 p -MSKCHMaiu.HbiA HMnyn&C 'ISCTIID:o 

0'19BIIAH00 'ITO npll T =-0 niDGBB C~CTeMa 6yneT. Bblpo~e'BHoA 11, cnenoBaT91IbH01 pacT

Bops C nono6Hb1MII CBOACT~aMH npll T •·0 Be cymecTByeT. \ 

TaxHM o6paaou, Mexau~aM oxna~e!IHB npn pacTBopeHHH 'He 1 B He' HMeeT cy-: 

ry6o_ KB~HTOBbiA.cnuHoBoA xapaxTep 11 ·<Popuan&no auanorn'leB nponeccy anna6aTH'Iecxoro 

. 'paaMarHII'Il!BaHHSI, oxnaJKAOHHe_ B KOTOpOM DpOIICXOllHT TSKJKe .B peaynbTSTe II3MeHeHHSI CO-:. 

CTOBHHsi ynopSino.JenHOCTH cmiHoBoA cHCTeMu np11 B3aHMoneAcTBHH c amimanM noneM. Ta~i&xo 

B cny'lae nponecca pacTBopeHIIB p
1
on& .BBemHero "nonB HrpaeT BBYTpenHee _B3SHMoneAcTBHe 

5 



-; 

CHCT9Mblo KOTOpOe CHHMaeTCH ,npH ysenH'IeHHH paCCTOHHHI!. MelKJly 'laCTI!UaMH npl! _paCTBOpe-
, . 

HHHo noaTOMY B OTIIH'IH9 OT· nponecca anaa6aTI!'I9CKOrO pa3MarHH'lHBaHHSI0 SUTallbnH·ll B KO-

TOpOM He coxpanst9TCSI H3-3a 1!3M9UeHHll nOT9HUHanbn?l!. SHepri!H_'IaCTHil npl! 1!3M91l9HHH no

m!, B cnyqae paCTBOpeHI!SI SHTallbnHst CHCT9Mbl Ha OCHOBaHI!I! 3aKOHa ·caxpaHOHHSI aneprHH 

6yneT"coxpallliTbCll, 9CIIH Me*aTOMHall noTeanHallbHast·aaeprHst 'laCTHU OCTa9TCSI H9H3M9HHOII; 
, a . 
Pa3nOCTb MelKJly TennoTol! ncnapenast He 1!3 Konnencaponaanoro H TennoTol! acnapenHsr~a 
' 4 ' 
cna6oro pacTBopa B He HBnHeTcH Mepol! npannnhnocTH STore np911nono*e!IHH, KOTopoe, 1 

no-nHnnMoMy, noKa ne npoTnnope'lHT onhiTy, KaK 6yneT noKa3aao HH:lKe, 

·B OTIIH'II!9 OT,anaa6aTH'I9CKOrO pa3MarHI!'II!BaHHH0 MHHI!MallbHO noCTI!*HMaH TeMnepa

Typa.B KOTOPOM orpaaaqena TeMnepaTypol! KropH, onpenenHeMol! aaeprHell B3anMonellcTBHH 
. . . . ' \ 

MOJKJlY napaMarHHTHblMH I!OIIaMH, B MeTone paCTBOpe!IHH aaanorH'IHOrO orpa!ii!'I9HHH H9 cy-

mecTnyeT noo6me, llOCKOnbKY aneprH~COOTBOTCTByromero nanonh-nHllOIIbHOrO B3ai!MOAei!CT~ 
. -·a . ' . . . . . 

nnst MelKJly aToMaMH He B pacTnope npene6pe:lKHMo· Mana no cpannenaro ·c aneprael! Ten-

nonhtx B036ylKJleHHII npH nro6biX paBHOBeC!IbiX KOHUeHTpaUI!.IIX I! TeMnepaTypax, 
' ......... ~.... . . ' 

a 
EcnH cymecTnyeT Hanenae cnepxTeKy'IeCTH -He ; TO 3TO AOII:lKIIO npoHBHTbC.II KaK-

·To B npon_ecce paCTBopeaH.II, 3.p.jleKT oxn~lKJlenast nn:lKe TeMnepaTyphl nepexona MQr 6bl, 

aanpHMep, B006me OTCYTCTBOBaTb 0 ecnll paCTBOp no KaKaM.:.r,o npli'IHHaM nepecTaii 6b!Tb 

uneanbnhiM, a· cocTosm _ 6bl 1!3 nap cnstsannhlx a To MoB . H~ a , '!To, onnaKo, necbMa Manone-

PO liTHO. 

MeTon nenpepb!Bnoro pacTBopenHH 

·- B npunun_ne_ ao3MO:lKea pstn cnoco6on ocymecTBnennst nponecca iienpephlBnoro pacTBo

pena.ll, .M bi paccMoTpHM 'npocTei!ninll 113 a"nx, noKa3aanbill na pnc. 2. Bannhi-A _a E, coen~
, n_el!HbiO MelKJly co6ol! Tpy6Koi! ( 1) onpenenennoro Ce'IeHI!li 0 3allOIIHHIDTCli CM9CbiD He I H 

.. He 4 
· no ypoBH.II. (5) npn aaqanbaol! TeMnepaType 1°K. npn oTKa'IKO na~oB 1!3 MH!ibl. A 

a B03Bpameaan HX B anne *HnKoCTH B nanny· E qepe3 3MeeBHK (3), pacnonomennhlll na 

·.,·nne nannhi A, n Tennoo6MeHnHK -( 2) B03nHKaeT npenMymecTBeHHo nHpKyllliUHll He 3- 1!3-aa 
- ' 

cnnhnoro o6orameHHli HM ra3oBoil ¢a3bi nan pacTnopoM B nanHe A. TeMnepaTypa BaHH A 
·- : a 

11 E naqaaaeT _nonH*aTbCli, KaK B o6bi'InoM pe<jlpilmepaTope, pa6oTaromeM na ncnapennn He 1 

11 npn, nocTnmeHHn TeMnepaTyphi pa3nene!lnst <!>a3 He 3 
, paCTBopeHHbtil nep"BoJiaqanhHO p~B

.lloMepno B o6'beMax A n E, naqanaeT cKannnsaTbCli nnepxy naHnhi E, 3anonHHB 3M99BHK 

(3)_ H TennoQ6MenHHK .(2), n~n noCTll:lK9HHH ~aBnOBecnoro-cTaUHOHapnoro COCT6li~Hli ~HpKy
IIliUHli He 8 

3aMeAn>IeTCli no yponn>I, onpenen>IeMoro nnemnHM TennonpHTOKOM K cncTeMe, 

B nanbnei!meM KonnenTpaun>I He 8 B nanne A nonnep*!!saeTcH nocTo>Innoi!, 6naronapH 

nn<!><!>y3nn H"e 
8 

1!3 aaHHbl E n nanny A qep~3 coennnHTenhayro Tpy6Ky ·( 1), a y6hlnh . . 
H3 BH*Hel! T>Imenoli ¢a3bi B nanf!_e E · nenpephiBno nocnonn>IeTcH 3a c~eT pacTBopenmt nepx-

, 1 
nel! <!>a3bl na rpannne pa3nenenag ~a3 (4). H3-aa nornomenHli Tenna npn pacTBopenHH 
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~~~MnepaTypa· BaHHhl E ycTaHaBni!BaeTC.II · HOCitOIIbKo, Hl!:lKO TeMnepaTypbl l!cnapHTellbHOli Ban· 

, Hbl _-A, OCMOTI!'IOC!ti!O llaMOHHH- B BaHHaX A l! E . CTpOMliTCli BbipOBnsiTb~si Ji~ B ~OOT~TCTBH 
· _ c ·~axonoM: BanT-I'o~<!>a, ItOl!UOBTpaniln pacTBopon yc-i-aaaBIIHBaroTcH o6paTao • nponopnnoiianb· 

!IhiMI! I!X TOMIIOp~TypaM,· 

npn BKIIID'IOHHI! narpena;enn '(6) na HcnapnTenhnori nanHe A pacTnop B ael!.nocTenea 
. / . -

HO 069llHH9TCH0 'ITO_ npi!BOAI!T K B03paCTaHHID nepOIIalla OCMOTB'I9CKHX llaBnGHHli H HHT9HCI!l 
~ . a , -..: :' ..... , .... _, , 

noll llH<i><i>Y3HH He no COOAHHI!TOllbUOli Tpy6xe ll3 BH:lKUeli <!>aabl BaHI!bl E, 3To B.II9'I9T aa; 
·.. ' . a - . - . 

co6oli.nonn:lKeHI!e KonneuTpa~nn He B pacTnope a nnTencnnnoe pacTnopenne nepxnen 

<!>aa·bi, B peay~TaTe TeMnepaTypa Baaabl E Ba'OI!IaeT M9llll0HHO nOBH:lKSTbCH. H BCH CIICTE 

Ma nocTenenno nepexon11T B nonce CTrutllonapnoe cocToaHHe, nepenan _ TeMnepaTyp_ · B _-KoTO..: 
pOM 0Ilp9li91IHOTCH TOllbKO ypOBBOM· UllpKynSIIU!II .He 3 

, 3allaBaeMbiM nOllBOlli!MOlt~ K Baune 

. A MOIIlHOCTblO. II : xomi:'IecTBOM Tenna, DQC~yna!Omero B Baney E •. nocn&llll99 onpelienHeTCSI 

·r.naBUbiM 'o6pS30M Xll'I9CTBOM npoTIIBOTO'Iiioro 06M9HHIIKl1 (2) l! pa3MepaMH Tpy6KH ~.c t'), 
.qepea cTon6 reniiH B KOTopoli TaK:lKO llnaT noTox Ten.na x'-n"a11ne E. Ollnaxo cnel!yeT aaMe-

" ' . ' 

TilTh, q;o TeMnepaTypa nanHhl A sens6a:lKHo IIOBblmaeTcH KaK na-aa yMeubmenlln iwnuenT-, 
3 . 

panllll He . _ B paCTBope, TaK II B03paCTaUD:H AaBJI9HIIll B TpSKT9 OTKll'lltll ll3-3a orpaHH'I9BIIOi! 

IlpOII3BOlliiTenbUOCTI! CIICTOMbl OTKa'IKB, noaTOMY npa yMOHblllOBHH KOHUOBTpanHII xoa<j>¢HnlleE 

paanenennH 1130TonoB necKonblt.o -IIallae_T, a nonBOliiiMOe x nanne E Tenno qepes Tpy6xy (1 

• pacTeT, II npll O'I9Hb Manoli KOBll9UTpa!liiH CIICT9Ma Bll'IIIHaeT pa6oTaTb · C M9Hblleli a<j>¢eKTH: \ -. . . . . ·. - .. 

.HocT'hro, 'ITO H naKnallbiBaeT orpaHII'IOnHe aa MIIBHManbno l!onycTHMyro xonnenTprutn!O pacTBC 

pon· H~ · COOTB9TCTB9UHO, llOCTI!raeMylO 3TBM,M9TOllOM TeMnepaTypy paCTBOpiiTenbuoli' MUHbl. 

np11 aanannoli npoHaBOliHTenLHOCTH ;11-CTeMbl OTKa'IKII •. TaxBM o6paaoM, 'HecMoTpli 'aa .• aann-. 
" -- ' . ' . 

'1119 TOIIlz006M911BI!iia, (2), D03BODHIDI!lero B npunuime KaK yrOliiiO CllllbHO noHH:lKaTb. liO~~OllH· 
' . 3 . 

MOO_ K paCTBOpiiTenb~Oli Ba!lae Tenno, DOCTynaromee C He 0 llllBHali_ CBCTOMa ·a ·ne.noM ue 

cnoco611'a C03llaBaTb CKO~b yrOllUO HI!3KII9 TeMnepaTypbl, 

Kpo~e paccMoTpenHoro, orpaanqeaiiH, c_BHaannoro c .eoapacTaaHeM .TeMriepaTyphl lie-
, , : ·r"- -.~ ,_. , 

napnTenhaoll nannhi, HMeeTcli eme_ Ol!Bo, 6onee npllunnnnanhHoro xapaxTepa. 3To orpaHII'le-

BIIe CBnaano C B03BIIKH0~911119M <!>onTa~oro llaBneBHk B C.Ton6~ _cnepx;eKy'I~ro ~91IIIll, l,IPII 

Hann'IIIII B neM ~epenana TeMnepaTyp. nencT.BI!ID _a;~ro .llllB.II9HHll, --n~e'n~T~TByromer.o An<!>cp)'-_-
3. - ' - . 

311H He , npoTHBOCTOIIT nepenan_ocMOTII'Iecxnx llaBnennli ~a coennaiiT~nhnoli Tpy6xe.· 

.Hcso,- 'ITO· xo!luenTpaniiH, a cnelloBaTelibno, _ 11 TeMnepaTypa BllBHhi, ae MoryT 6b!Tb Meabme 

. BeJIH'IliHbi0 Dpl! KOT~poli OCMQTI!'IOCK09 llBBnealla CTaUOBI!TCli_CpaBHI!M~M C <!>oa;ann~M~- 1!- , 

llH~yanH npeKpamaeTcn. 

np01!3BeneM Oll9HKy 3TOI! rpaHH!lbl1 IlpHDHB Mll T9MD9pl1Typbl Bepxneli-Bai!Hbl ana'I9HI!9 
.T o . • . ---

= 0,6 K,. KOTopoe BpHA Jill MO:lKOT !')b!Tb HH:lK9 npn KOHU9HTpanHHX pacTBopa, MCUhilli!X 

O,I%,. 11a-aa nal!OHIIH ynpyrocTII napa B cooTBeTcTBnn c aaxosoM P~ynn, 

. Bellll'IIIBa <i>oHTa~oro llaBneBHll MO:lK9T 6b!Tb. llailli9Ba nyTeM · BHTerpHpoBaBI!H SBTpo_nlll! 
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lKnnxoro renna np11 naBnennR nacbimennbiX napoB: 

rne p -DilOTnOCTb 

~P ¢on 

' He a 

TA 
• f p SaT., (2) 

T 

s -snTpODRR na t· r. nnsr Bbi'Il!Cil91ll!R SBTpOUHll MOlK

no BOCDOilb30BaTbCR anaqenneM TennoeMKOCTll He' 
/6/ 

, KoTOpan DpR TeMnepaType BHlKe 

0, 7°K ·MolKeT 6b1Tb npencTaBneaa 3aBliCRMOCTbiO: 

a · c = 0,0235 T lllKir.rpan. noncTa,amm B BbipalKeBRe ( 2) 

S = J ..£.aT a 0,0075 
T 

T a nlKir,. nonyqnM ·npn': 

• 0,075 • T 4 
p ¢on a 1/4 p 

. T • 0,6°K 
. ' 2 

354 nnn/cM • (3) 

OcMoTnqecxoe naaneane .B cnat5oM pacTBope ·MolKeT· 6biTb nal!)leno n)"TeM sxcTpanonn~ • 
. ·. - /2/ . . . 

llHll pe3)"1lbTSTOB !J3Mepe~nl! npn T • 0,8 . o 0l(naK0 0 noCKOilbK)" npR STOM DpllxonliTCR 

nOilb30B8TbC.II aaKonaMll Rll9HilbHbiX ra30B 1 KOTOpbie nyqme llpliM9Bl!Mbi Dpll MHilbiX KOHD9BT-::' 

pannnx, 1 oCMOTnqecxoe nasnenne MOlKeT ·6b1Tb salineno Toqnee npocTo na ypaBnenna BanT'-

ro¢<j>a: 

p x RT, v (4) 

rne -. x. ;..xonl!qecTBO Monell He a B o6l>eMe V · · 
' . a/2 

fipliBl!Man nnn 

0,615, · noeyqRM 

X 38BliCHMOCTb. OT 

TeMnepaTypbi BRna x - q T , rne a· 

•Is 
p 

OCM 
aT R ,, ·= -v- (5) 

\ 

V . -ot5l>eM MOilR He 
4 

'-._.,· 

np.KpaBimsan BbipruKenna (3) 11 (5) npyr npyry, nonyql!M rAe 

p • v. 1 
( )

2 1
• 0,033°K . / T 

(mlli) .R. a 
(6) 

4>attTH'Iecxll STOT npenen necxonhKO Bblme, TaB: KHK Mbi npene6pern11 ocMoTnqecB:nM nasne

nneM·B ncnapnTene, cqnTaB xonneaTpanniO 6ecxoaeqno Manoll. 

Xono~~nponasonnTen&aocT& n lCTOIIqRBOCTb pat5o~!! cTyne~. 

nnsr onpeneneana XO~OnonpOli3BOnBT91lbBOCTll C.TyD9Bll OXJ!SlKil9BRR llOCTSTOqao SaTSilb.-,· 

· nnllaoll AnarpaMMbi, npencTasnennoll ·aa pnc. 3. Ha SToll nnarpaMMe Bepxnell B:pnsoll no-
. . - / . 

· xaaana SBTSilbDBR paCTBOpa, BbiTeKSIOIIXSR ll3 lip91lCTSBn9BHB, OCBOBSBBOrO aa MOil9nH . 
. . 

·anean&noro raaa. Tax B:aK paccMaTpnBaeMblll sapnaBT srsnneTcn cncTeMoll, pa6o'I'a10m:ell 

Dpll DOCTOHBBOM ll8Bil9BHllo paBBOM OCMOTB'I9CKOM)", B TO ·npeMSI KaK· ot5l>aM, B KOTOp:bll! 
. . a . . . 

nponcxonnT ncnapeime lKBAKOil ¢aab1 . He , .PaxTn'lecKH ne orpaaaqen na-aa nenpep:b!B-

8 

. ·'· 

l-4 

1r ,. 

' -r 

r 

I' 

. :f 

\ 
.\. 

~ : 

"'1-

aoa oTxaqxa aToro 'raaa~· na. peaepByapa He• : , npn Bblqncne~nn :saTanhnnR pacTsopa 

cnenyeT yqnTbiBaTb pa6oTy pacmnpeana n, cnenoBa~enbao, ncxollHTb na TennoeMxocTn npn 

nocTognnoM naBneann. Torna 

H =· J 5 / 
cP dT =· TRT •. 

(7) -· 
. 8 . . a 

3nTanbnnn qncToro He , Bbiqncneanaa na · ocHoBannn RaMepennll TennoeMxocTn He . 
. 0 171 . . .. . . ' 

BDilOTb. !lO U,l .. K • npencTaBnena HlllKHell xpnBoll. nponecc paCTBopermn naot5palKaeTCll 

ropRaoaTanhHOil . npn~oi! AE, ecnn TeMnepaTypa, no KOTopo!l ycneBaeT oxnallHTbCll He 8 
,. 

npel!<lle qeM on nocTynaeT B Banny pacTBopeaRn, paBaa ·T
1

• Torna T ~ eCTb' TeMne-

paTypa o~paay!Omerocg paCTBOpa. QqeBRnHo, Tenno, KOTopoe' paCTBOp cnocq6en. nornomaTb0 

narpeBaliCb npn aTOM no TeMnepa;ryphi T , ecTb 

( 

Q(T) = (H-H
0
); =..i.R(T-T )z 

. 2 - 0 
. . (8) • 

. . 8 : 

rne z :-cxopoCTb nRpxynnnBR He · B clrcTeMe. 

Ta.~HM ot5pa'aoM, xonononpoRaBonnTenhaocTh MamuHbi ecTb· mmei!aan ¢ynxunn· TeMne:. 
. . . . , . . a . ., 

paTypbl II onpenenneTC.II. TO/Jb~O. C~OpOCTbTO llRpK)"IlSIUHII He . B CRCTeMe, noxa KOHU9HTpannn~ 

·pac;TBopa no;:BonHeT nonbaoaaTbcn Monenhro nneanh:Uoro raaa. 

CooTaomenRe (8) cnpaBennRBO no Tex nop, noxa TeMnepaTypa pacTBopa T cymecT-
• ' I • ' -" 

aenao nlllKe ;.T 
1 

• .B STOM cnyqae R3M~neane T B peaynbTaTe .nonaona _aaemaero .Tonna 
- , . I • , .. , 

OK83b!BaeT oqeHb Manoa Blllll1Hll9 .na T I , II COOTB9TCTB9HHO ea .T 0 ) ll HM MOlKHO. npe~ 

Het5peqb. Qqeannao, paCCMOTpenHblil cnyqall OTBOCRTCll K BapRSHT)" XOliOilllllbHOl!. CTyneHH : C 

M~noa<!J<!JeKTHBnbiM T9IlllOOfiM9llllliXO·M: noCKOnhXY SliTSilbDllll paCTBopa npn orumi! ll TO~ lKe 
> ': ' I o • 'f" ~ • '• • a 

TeMnepaType ao MBoro paa Bbime aaTan~>n~n xonnenTpnpoaaa aoro · He :, B npnnnnne 

B03MOl:<BO OXJialKil9Hlle DOTOKa. .To no MliHIIMSilbBOi! T9MnepaTypbl pacTBOpa. no-Mepe. 

yn_yqmenn~ ;imnoot5Meaanxa T
0 

oyAeT ~pnt5~lllKaTLC~ K TmiD ,u B cnyqae '_n,neanhnoro• 

~ennoo6MeHHHB:a ~ponecc pacTsopeann npn nocTnlKennn Tmln npexpamaeTcn B anu~5aTn-

,\ 

. ' . .. ' . 
qeCXliX )"CilOBIIliXo OnnaKO OH CTBHOBHTCll. B03MOlKen B li30T9pMHqecKHx )"CilOBIIllx.npn, 

. I . . . , . 

·. T =· Tmlli , T.e. npn nonaone aaemnero · Tenna, pal3aoro· 

Tmln 

. g(Tmlli) H< T . , - J c . 8 dT ·· =·· o,65 Jl)K/Monb • 
min o·· (H~ ) -

XonononponaaonnTenbnocTb npn nponaaonbaol! TeMnepaType. ·T 

nen~>HOM cnyqae ecTb 

Q (T) 
T 

~RTz -zfc -~ dT 
2. - 0 (Be ) 

9 

I 

(: Bb!We T mlli ) B aTOM npe• 

I ,, 

,\., 



·-

TaKBM ~6pa3oM, yny'!WeHH? Ka'!eCTBB. 06MeHHHia,xoTS B He MO)KeT, DpHBeCTH K 3Ha'!H

.;.enbHOMY UOHH)KeHHIO npenenbHO ,nOCTHraeMO!I: ,TeMnepaTypbl paCTBOpa, ' cyweCTBeHHO MeHs

eT xapaB:Tep pa6oTbi CTynimn,, ,H B peayllbTaTe nau6onee ansKas TeMnepaTypa: p~CTBopa iion

nep)KHBaeTcs y)Ke npn nonBone neKoToporo KOnB'!eCTBa Tenna, KOTopoe B nro6oM sKcnepnMen~ 
, I ' , 

Te; ecTecTBenno, MO)KeT 6biTb aaMeneno nonesHbiM, 

, B saKniO'I9HHe OCTaSOBHMCH , Sa BOnpoce yCTO!I:'!HBOCTH pa60Tbl CTynesu · H B03MO)I{HbiX 

npH'!HSaX B03HHKHOB9HH~ TennOBbiX KOne6aHH!I:, 

' 

,, PaccMaTpHBa9Mblll: ,mpaaRT eCTb CHCT9Ma, C nonO)KHTenbRO!I: ~6paTRO!I: CBS3b~, Jleli:CT-," 'I 

BHTenbiio, '19M HH)K9 T9MnepaTypa paCTBOpHTenbHO!I: BaHHbl0 T9M, M9RbW9 Tenno, UOCTynaiOwee .'; - - . . . . . . . 
s' nee na-aa nononnnTenbnoro oxna)KJlenns He 8 8 npoTHBOTO'jHOM TennooGMennnKe., ITpn, na- , 

, 'nH'IHH o6paTHO!I: nonOJ¥HT9UbHO!I: CBB3H B npHHUBne ~03M0)KH0 B03HBKHOB9HHe Kone6annll:, B 

CHCTeMe B saBHCHMOCTH OT CTeneHB CBS3H0 onpenenseMO!I: B naHHOM cny'!ae' Ka'!eCTBOM Ten-
' ' 

noo6MeHHBKa. Ecrur o6MeHHHK pa6oTaeT- nnoxo, CBB3b M:ana, n pe)KHM pa6oTbi 6ynei: ycToll:-
, • • - ' • < \ \ , 

'qns, ITpn_ nanH'IBH 'nneallbnoro' o6MennnKa, B KOTopoM ocywecTsnseTcs npaKTH'!eCKH non-

nas_ nepeAa'!a Ten';la• · ,TeMnepa-i-ypa ~annb! 6yneT nenpepblsso noHH)KaTbcs, noKa se • iipoe;ao!i

neT_ 'nepeoxna)KJleHHe' paCTBOpa, npu KOTOpOM AanbHell:was nn¢¢ysHB H COOTBeTCTBeHSO pacT~. . ' . ~ ~ 

aopenne ·MoryT npexpaTHTbcs, ecnn ocMoTH'!eCKoe naanesne CTaReT paBHO cyMMapnoMy naB-
~) . .· ,. . _;; . . . . .·. ·. . . ./. 

neHBIO:· ( p .._ + p ) Is ncnapnTenbnoll: Banne~· 3To cpaay npnaeneT K pesKoMy yx:yn.: 
· ..,on OCM , . · , · · 

W91IRio <Ten~OBoro pe)KHMa H ysenH'I9HBIO nonBona Tenna K paCTBOpBTellbHO!I: BaRRe KaK B 
'. . . . 8 ·. . ' 

pesyllbTaTe BoapacTaHH!I . TeMnepaTypbl nocTynaiOwero senpepbiBSO B BB.HHy . He , Tax · n sa 

c'!eT·.yBena'!ena!l noToKa Tenna, HAywero '!epea .cTon6 )I{HnKoro rena!! B ·coennsnTenbHO!I: Tpy6-

ice npn cpbiBe 'nn#yann, 

.: Bee nponeccbl, npoTeKaiOwne B encTeMe, soo6we _rooopsr, 6ynyT. KaK-TO BsanMno pery

lnnpoaaTbcsr, np~BOASI CHeTeMy B 'caMocornacoBal!Soe~ COCTORHae; onsaKo 'MoryT BOsnu'KHyTb 

\u TennoBbie ~one6anug' perynspnoro xapaKTej)a, O'!esnnno, npn na1in'Iu.n nexoTopol! Bnemnell: 
I .. ·" , . , . ' . . . 
jT"'nnOBO!I:. narpy3KH YC:';IO~H!I J:tnSI B036y)KJ:leSHS Kon~6asnll: 6yAyT OTCYTCTBOBB.Tb, H CTynel!b 

inon)Kna BecTn ~e6g ycToll:'!uBo. HapsrAy e . 3TBM aoaM·O)I{Hbl Kone6aHBSI TeMnepaTypbl pacT~;.., 
. ' ' ' ' ' ' / 
pHTOnbHOi! BaHHbl II J:tpyroro xapaKTepa, DpU'IBHa B03HHKHOBeSUSI KOTOpbiX MO)KOT 3aKniO'I8Tb-

' . a , 
eSI B.Henpaann&soM noA6ope xonn'!eeTBa He . B cuCTeMe, ITpu neAOCTaTO'!HOM Konu'!eCTBe 

a. . . . 
He paCTBopeHBe MO)KOT Ha'!a~bCS '!aCTll'!HO B o6MeSHUKe! U pe)KHJ.I:f pa60Tbl He 6yneT· on-

TUManb~blM, ITpu ns6b1TO'!HOM eonep)KaHBu .He 3 pacTaopesue MoJKeT nepl!oJ:tU'!ecKu npoucxo- ·· 
'< --' ' ' I . < • 

AUTb B COellUI!BTenbHOi! Tpy6Ke 11 na)Ke B UcnapUTene U pelKHM pa60T~ 6yneT· BOCBTb xapaK-. 

Tl;p ·pe3KUX CpblBOB, COilpOBO)KJ:laiOwUXCS CUnbHbiMU OTOrpeBaMB paCTBOpUTenbB_O~·.BaHBbl U 

He 8 B Banne no~neAyiOwUMB oxna)KJleHUSIMil ua-aa speMennoro yMen&menu.H xonx'!eCTBa 

pa~TBopesus, Taxoll: 'pe~M pa6oT~ uMeeT· xapaKTep·penaX:canuoHHbiX -~one6anull:. 

KonuqeeTBO He
4 s cucTeMe O'!en&·cna6o anuseT na nono)KeHBe rpaHBubl paanenenun 

¢aa~U~-3a Manoi! KOB!leBTpaUBB paeTBOpOB H ll03TOMy UpaKTB'!OCKil Be non)KHO CKa3b1BaTbCS 
.na pa6oTe eTyueHB. 
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! 

' ' 
3aMEiTaM, 'ITO nns, Bbi60pa OUTJIManbHblX_ U ycTO!I:'!BBbiX pe)KI!MOB 'ue Tpe6yeTCB BJIKBKHX 

MexaBI!'!eCKHX ycTpO!I:CTB, ecnu' aMe.eBUK, B KOTopoM' npoucxonuT KOBneiicanHII ' He a ' • noq':-

H 
a . .T· H a ". • 

Tll .. nonnoeT&ro aanonnen e • ax KaK KOnB'!eCTBO e ·. B Konnencope B 3TOM cnY'!ae 
a ' 

OCTaeTCB noeTO!IHHbiM, li3MeHeBUe 'KOnU'!eCTBB. He B Hapy)KHO!I: CUCTeMe HOn?epeACTBeSHO 
a 

oTpa)KaeTcn sa KOnl!'!eCTBe He B Banne paeToopenun-u noaaonneT npocTo perynup?BaT& 

pa6oTy'cTynenu. 

Onuean11e ycTanoaxl! a o6eylK.Ilenue sKenepuMenTan&HbiX peayn&TaToB 

ITplinuunnanbnan exeMa nocTpoennoll: onbiTnoll: ycTanoBKB noxaaana na puc, 4a). 06mul1 

BUA ee· npeACTaBnen sa puc, 46). 

KoncTpymun renueBoro xpuocTaTa u cucTeMbl OTKa'!KII He a npaKTil'!OCKU nu'!eM. ne 
I . ·-------~ 

.oTnu'!aeTcn OT KOHCTpymuA, o6bi'!HO uenonb3yeMJ,IX B xononunbHbiX ycTaBoBKax, pa6oTaiO-
a -------~-------·-----·-~----~-- ··--·----.. c··--· 

wux sa ucnapenuu . , He , 

Jlml OTKa'!Kll napoB He a uenonb3oBB.nUCb 6yCTepBbie na~oc bi"6H-3,JtPH:00 u M~XaBU'I~~IIll:,, 
. / ' . \ ·. ' 

' nacoc EH -494 npoli3BOnHTenbBOeTbiO 450,80 I!! 0, 2 nuTposl_eeK COOTBeTCTBenno. (fepMeTiiaanus Me-

xaBl!'!eCKOro nacoca 6blna nponasene'"na nyTeM·a;M;Bbl aasoncKoro Kopnyca noBbiM u ycTanoBKoll: 

· nonvnsnTenbnoro ;nnoTneanSI sa BB.ny nacoea)~ TpaKT oTKa'!Ku Hea6bi~.IiaroTosnea na. aepJKaseiO-
• • • ' • ~ ' ' • " <; • • 

meR CTanu TOnntHBOID 0,5 MMo JlnaMeTp Tpy6bl B Hli)KHetl qacTl! -20 MM0 llO asoTBO!I: BB.HBbl; 84 MM ll 

nanee, no n~coca, -100 MM• Jln~na TpaKTa ~T a_an~bl, ucnape~SI no iconTaKTa c asoTnoll sanaoll: •60cil. 

rrli'pbl He~ , KllK STO steno us pnc.4a), nonsonunuc& K nacoey. EH:..S npli aaoTnoll 
~ , .. a , .. 

TeMnepaType~ 06paTRbll1 noTOK He , npollns '!epea yron&nyiO no~ywKy npu asOTHO!I: _TeM-
, . . . 

nepaTYpe, oxnaJKnancs npensapnTen&no B aaoTnoll: u renneBol! ~annax X:pnoeTaTa .. n _ Kon.neB:en..., 

poBancst .B 3M~eBUKe .(8), naroTO.BneHHOM 113 Mennoll Tpy6Kl! C BByTpeHRaM. nH~~eTpO·M,·, 
0,65 MM li nni!BOIO 186 eM, P,acnOI,IOlKeBHOM sa· line RBJKHell. renaesoll: saHBbi. Tet.mepaTYpa 

0 ' ~· . . ' ' . 
nocneAnell nonAep)KllBanae&·oKono 1 K nyTeM OTKa'!Kll renueBbiX napos aaeoeoM-BH-4. 

npoH~EIOnHTenb~OCTbiO 40_nl~eK, 

KoneTpymus. cTynean pacTBopenusi see&Ma npocTa ( cM, puc,' 4a ).licnapuTen&aa9: san-· 

aa ( 1) uileeT. Ton~Toe nnoe:Koe .nno nnaMeTpOM 15,5 c·M, s . cnnpan&a'blx K~asKa~ xoropo;.o 

pacnonoJKeH 3MCCBHK (8), COCTOSiwUil ll~ 4-X MeABblX KanarinspoB· e BHyTp~BRHM, nii~Me'T~OM 
~Xtono 0,8 MM ll l\nl!HOIO no .. 8 MOTpa Ka~blll:, KanannSipbl eoeAUHCHbl Me)KJ:ly co6oll: napan-. 

nenbHO Ann yaenH'!OHH!I nponyCKBOil. enoco6HOCTU 3MeeBI!Ka, 

· )!(unKHA . He a nocTy~aeT B aMeeBHK- '!epea Kanannstp (~) .-ua·nep~a'seiOmell: eTana c 

BHyTpeBHUM .nuaMeTpOM .. 0,1 MM u nnuaoro 18 eM:,' nrpaiOmull ponb '.npoecenupy~iuero yeT- ' .. 
· ... · , .,.. •. - . . t . -: . "' ··_.. a . . . ... : ~·: 

poli:CTBa, neo6xonnMoro nns Toro,. '!T06bl KoHJleseauun ' He ·.'npu pafio'!ell ciopoe.Tn .nap-·-

Kynlllll!H ~ponexonnna B · renneooll: sanae· / R ne .... aMeno MecTo BCKnnaniie · )KHnX'ocTa. 

na Bblxo.nnoM !_Ollila aM:~eBnKa• · O'!eBl!JliiO, nns STOro neo6xonaMo, ·'!T06bl ·.naanenne aa · Bbl-

11 

. 



xone 3M99BilKa. (8) ne nanano HlllK9 8 MM_- Hg I TaK KaK Kammmtp, 3anonHeHHbill-·lKHA_; 
• . . " .• 0 . ' ' 

KOCThiO, naxonnTCSI _ a"Kon_TaKTe c_.renReaoll Baanoll np_ll T. ·• 1 K (oocTOHTBnhCTBo, .KoT6-

poe1 nnorna ne Y'lllTbiBB9TCll npn. KOHCTpynpoBaHilH KpllOCTaTo~. paooTatoll!llX na llCnapeHHil . -
3 .. ' . . " . -- ' .. · 

He · , 'ITO npuaonnT K 3HB'I!lTenbHOM~ T~m~o~o~aony ,B nenpepbiBHOM pelKHMe paooTbl). · _ 

TennOOOM9H~HK H C09UHHHT9flbHali Tpy6Ka ll3rOTOBn9Hbl 113 Tpex H9plKa~910ll!HX TpyooK 

UflHHOIO. * 22. CM -C TOflll!HHOil CT9HOK - 0,3 MM R UHaMeTpOM OKOHO 20 . MM, BCTaBneHB!>U: 

onna a-npyryro; KaK noKa3ano na pnc. 4;·'iepe3 Kcinhneaoll 3a3op (5) mnpHHoro. 0,15 MM,-

, HMe~mnli:cll· MeJKny anyTpenael! oTnaHnnoll · n cpennel! 'T~y6KaMR~ np~11cx;nnT AH<j>tjly3BH He a 

.B- ncnapi!Tenhnyro aanny; na~y~ablli: KOnhneaol! 3a3op ( 4), mu;nnoio npnMepno' 0,1 ;_;M, Hrpa-

eT ponb T9UHOOOM9HHHKa.- XonoARbli! He a c BbiXona .TennoOOM~BHHKa nocTynae-i- qepe3' Kannn

JIS!p ('7) B pacTBOpHT9flbHYIO .KaMepy J 2) AHaMeTPOM 19. MM, yKpenneaayro Ra H1Il!<If9M KOHn9 
~ ' ' , . "" . I, 

.anyTpennell Tpy6Kn. 

· -- ]J.'n!l 3anonneHHSI acell cacTeMbi JKRnxocThro no paooqero ypcianll oobt'IHO Tpeooaanocb 
: ,. . ' . -· . . . . " - ,· a . , 

OKOJIO 2.:.3,nHTpOB' He H • 8-.12 m!Tpoa'- He . , npH nopMam.abiX ycnoBHliX. 

. . . .. . ' I 
B OOflbWHHC!Be· OUblTOB no BbiOopy OUTRManbHblX napaMeTpOB KOHTpom. 3a paooToll 

CTynen~ npOil3BOUHflC!I C nOMOll!biO yronbHbiX T9pMOM9TpOB C paanR'IROi!. 'IYBCTBHTen~H~CTb100 • 

_yxpennenablX na H!lPYlK~~~~ CTenxax ycTpoi!CTBa. 

TeMnepaTypa ucnapuTenwioll aaHHbl MeBSinacb B m11poKax npenenax a aaanci1MOCTH. oT ' - . . 
nOABOllHMOi! MomHOCTH .H .KOHn9RTpi;IUH!I ·paCTBopa. B n'eil. B 001l:hlliHBCTB9 OnbiTOB ee paGo'!~ll 

- · · · · o · · • - a · ·- · 
__ TeM':epaTypa nonAepJKuaanacb paanol! • 0,6 K npn cKopoc'rH nHpKyn!lnnu . He ... 1,84 Mom./cex. 

-- _ MHHH~BllbBall. TeMnepaTypa', UOCTHraeM.all·npH aTOM B BaHne paC'rBOpeHB!I0 KaK· oyAe'r :no-· 
. . .. •' 0 . ~ -_. - • -

Ka3aao nHJKe, paaa!lnach .- .~ 0,056 K,. 'ITO noaonbHO .6nH3KO K TeopeTH'I.ecKoMy npeneny nnsr 

n~~~oro BapHa~~a. CooTB9T~TBy_ro;~a~ KOHU9liTpaiiB!I pacTBopa, ecnB- aepaa ~piiH!ITaH HaMil 
• .. •' ·. 3/2 : . ' . · ' ' . . . • •C: . 
aaBRCHMOCT.~- . ·x = 0,615 T , , paBHa 0,8%, H, cnenoBaTBflbHOo KOHU9BTpaUH!I paCTBOpa B 

· ucna~HTenba;li:-aanae c y'leToM tjloaTaHaoro naanemisr ne Morna obiTh Bb!me 0,06%. II pen-· 
. - " . . . . . 8 . ' ·. "' :- ' " 

CTBBnSieT naTepec ouenKa TennoTbi ncnapeRH!I He,., - 113 Taxoro cn~ooro pacTJ~opa, l!;OTopyro. 

MOlKHO cnenaTb nocTaTO'IRO onpenenenno. fiOUBOUBM09 H3BH9 Tenn~ K Banae HCUapenHH co-
:. -. -.. -3 .. ·. . . . - ... , ' . a -

:·cTaBn~no,. ·A,7.l0 · BaTT.:JiononHHT9flbHblll _npBTOK Tenna K aell .'113-aa llHPKYJISillHB He •' ' 

ohrn ~op!lnKa. 0,4 Ka~/Monb. TaK:uM otSpa3oM, .'rennoTa :B:cnapeBH!I 
' ~ ' I - ~ \ 

UE!IITpanuel! nopsiJ!Ka· 0,06% cocTaBnlleT ne M9Hbme 6,5 xan/Monb, 
' . ·. ,. . . ' /7/.· . ' 
·c naHHbiMI1-A6paraMa 11 np. .· nn!l TennoTbl ucnapeBH!I 'IHCToro 

He
1 

113 paCTBOpa p KOH-
.... " .. 

'ITO npHMepno,coananaBT 

He a ·,. Bbt~cneBlibi~ 
H3 .. ypaaneHHSI Knane_li:poaa-Knay3Hyca aa ocaoaaHBB :axcnepu'MeHTanhHb!X AaHa_b!X no ynem.-

.HbiM UJ10THOCTSIM ,lKHUKOCTH H napa H 3aBHCHMOCTH naBUBHH!I HaCblll!BnHOrO napa ·oT .TeM

nepa;ypbi~ (B"I10J1y'leHHy10 RaMB BenH~Hy··Te~~Tbl Hcnap~HBH He 3 .. 113 CU~OOro ·~~CTBopa 
~ .. . . '-

----

cnenye~:. _BBBCTB eme ~eoonhmyiO nonolKHTenhHyro no1lpaBB:y na npHMecb · He,. ·, .xoTopaJI no-\ • 

Ka n~ ,6htm1 HaMH _onpeneneaa) •. 

"· 
.~_·· ~ -

JlaBneHHe B ·aapxaell qacTB :paKTa OTKa'IKH ( OOJISCTL ltOHTSKTa ·c a30THOJI BaRBC)_ll)' B 

12. ., 

,.,..,·, 

~ ·. ' 

11.) 

>. 

,, I. ~ 

.'-

I ~ 

paOO'IBM p9lKHM9 paBHSIJICCb ... 0,01 MM H, • TaKBM "oopaaoM, ynpyrOCTb napa Ha.ci pacTBO'-
. - 0 " . .. .. 

pOM HpB CTOnh HH3KOll KOHn9BTp81lBH. H TBMUBpaTypB '" 0,6 eme ~e M9Hblll!;l :aTOll B9HH'IBHblo 

3To llanSJeTcsr aecbMa 6naronpHHTRblM cl>aKTOM, no3BOnSIIOll!HM paooTaTb npu O'IBHb HH3KHX 

K01IllBBTpani1SIX'PaCTBOpa B ucnapHTenhBOA BaHH9o 

PelKHM. paOOTbl. CTyHBHB cymeCTBE!HHO onpene,r;!IBTCSI mllpHHOll aa3opa, 'IBp\!3 KOTOjlblA 

npOHCXOUilT nHtjltjly3HH .He 3 • Be~'IHHS 3a3opa nonlKHa fibiTb cornacoaana C npOH3BOllHT_enb

HOCTb10 fHCTeMbl OTKa'IKH H lK9H89MO.ll XOflOll0Up0113BOUHTeJ1bHOC~biO CTyneHHo flpH OOnbmOJI 

mnpHHB aa3opa senHKO Tenno, noCTynaromee H3 aepxaell 'Tennoll' BaHRbl B ~aHIJY pacTaope

ausr, Upll O'IBHb Y3KOll me~B aaT!>YnHeHa ,UBtPtPY3!1SI H B03pacTaeT nepenan OCMOTH'I9CKIIX naa

J19HI1ll Ha K01IllaX C09UBHHT9nbHOll TpyoKH, 'ITO UpBBOnHT T81tlK9 K noBblW9HH10 MHHUMaJibHO 

llOCT.BlKHMOA T9M~epaTypb1 paCTBOpa. 

~D3H'Iecxull·nponecc, npoucxonsmHll a· 3aaope, MOlKHO npencTaBBTb ce~e na ocHoBaHHH 

nayxxoMnoHeHTHoll· Monenu . He • cneny~mHM oopaaoM. CaepxTexy'laSJ xoMnoHeHTa He ' 
-1, • ' ' 

nBHlK9TCH K TenJIOMy KOHllY ~YOKH0 HB yBnBKSSI aTOMOB He a 0 B TO BpBMSI Kalt 3KBBBaJ19HT-
' . H ' -

- HbiA no Macce_.UOTOK HOpMaUbHOJI KOMUOH9HTbl e nBHlKBTCH ell HaBcTpeqy, B3aHMOU8liCT-

ByH CO BCT~B'IHbiM. nOTOKOM xononuoro 'ra3a' H.e a o flpll :aTOM 3Ha'IBTeJ1bHai nonS! Tenna, 

nepeuocnMC>ro uopMan~oaoA KoMnoaeaToA He • , c~HMaeTcSI .acTp~'IBb!M- rioTOJtoM He a 

npelKUe, qeM oua nocTnraeT BaHHbi paCTBopeHH~. B.pe3ynbTaTe npoucxonHT nepepacnpeA~ne
HBe T9MnepaTypb1 renHSI~BUOnh TpYOKB TaKHM o6pa30M, 'ITO OCROBHOll nepenait TBMnepaTYJ:! 

BOaHBKaeT aa· aepxaeM xoUU:e, rna B npoucxonBT -B · ocHoBHOM aarpeaauue .ciutjltjlyHnHpyiomero' 
a ~-

xononHoro. U()TOKa He no TBMllBpaTypbl : Bepxaell BaHHblo B CBSI3B "C :aTHM SICHO, 'ITO- cjlop-

MMbHbiJI paC'IBT noTOKS Tenna '1Bp9;3' CTOJ10. renB!I 093 ·.QeTanbHOrO Y'IBTS CliOliCHOrO nponec_-_· 
, .· "· I . . . , . . 

CS TeMOOOMBHa HB . oyneT COOTBBTCT_BOBaTb .Q9liCTBBT9JibHOCTH, UOCKOUbKY _OH HB MOlK9T ObiTb . 

_:ljlopMynupoBaJI aa srablxe TennonpoB~nRC)CTB naJKe .llnH cTOn6a 'IBC_TOro He·•- • KpoMe · Toro, _-
,. ,:' '• 

aeooitOnBMbiB :axcnepBM9RTanbHb19 JlaHHble 0 . T8BJ10HpOBQIIHOCTB cll_aOblX paCTBOpOB B IJYlKHOll 

oonacTB TeMnepaTyp· oooome 'oTcyTCTJlyroT. I'py6a~ aepxa!Ist oneHita, KOTopyiO MolltHo _cnenaTh, 

naeT JlnSI MaKCHManbBOrO nOTCDKa Tenna. BBJIB'IliHY _ nopSIIlKa 700 :apricelt~ M~lKHO t''clliO ~ony
'IHTb BBKOTOpYIO 11H<j>OpMallBIO B Tennononaone, B3M9pi!SI OTHOCBTBJibHO~ 113M9B9Hli9, TBMn.epa- · 

• •• • • • > 

Typbi BaHBbi paCTBOpBBH!I npB pa3HOA ml1pBH9 3a3opa. CooTB9'l'CTBY10ll!H9. H3M9p9HHH OblJIB . .._ ,· . :. . . . 
BbinOUH9Bbl HaMil .npB mBpHHB 3830pa 0,160 0,26 B 0. 50 -MM. MBHBManbHO nOCTHrtleMaSI" 

. . . ' ·a 
TBMnepaTypa BaBHbl paCTBOpBBHSI HpB onuoll H _TOft lKB CKOpOCTH llBPKYJIIIIIHH He yB9JIB'IBBB-

nacb. He3Ha'IBTenbuo c aoapacTaBHeM aa3opa B. TpH paaa. 3TO · o3aaqaeT, 'ITo: ;.enno, ilnyinee: 
_ - . .. . , ." a 

- 'lepe3 cTOno renllsr; Mano no cpaBHBHHIO c TennoBblM noToxoM, noCTYUaromBM c He . ,x, no-

BHUHMoMy,. UP_H BbiOpaHHO~ HaMil reoMeTpHH 3a3op.0,15 MM 6nl1301t K OllTBManbBOMy. 

flpB oom.moM BRemHBM nonoone Tenna K BaHHB pacTBOp9HliS! Ob!UO 3aM9'19BO, 'ITO MBHb 

mHll neperpeB paCTBOpa B03BBKM npH oonee IDBPoXOM aaaope B OOnbmeA CKOpOCTH llHpKynsr~ 

1l BH, ~TO BUOJIHB 9CTBCT~HBOo flo:aTOMy ,B . ~a~BCBMOcTB OT KOHitp9T~OrO BCUOJ1b30BaBBS! yc-
. ' . . 

TaHOBKB aaaop_ BblrOnno BapbBpoBaTb B uexoTOpblx npenenax, aaxonK onbl'l'BblM nyTeM OllTB-

~ -...__..'' 

s"Z cv;.o-r;:;. 

(. b., •<1 c.t:'l ~' 
·s~1cvt.:" 

m. 1\8. o(ic; : 1\0 Mt_...,.,?· \ 
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' MMbHbtll pa3MOpo ( B HCCIIOllYOMOM BapH8.HTO · ltOHCTpyntHD; TeiUIOOfSMOHHHit8 STOT 3a30p ner-. 
(.,. , : ' . _....., ' ' . ~ ' ' I • • •• 

ItO C.[IOII'aTb lperyiiHpyeMbiM BO BpOMH OllbiTa, OCllH IICIIOIIb30BaTb Cllerlta XOHll'l9CitHO Tp11)U). 

; - / / ._ .- . .~ 

.ltiiH OllpO.[IOIIOHIIH afSCOIIIDTHOrO 3H8.'10HIIH TOMIIOpaTyphi paCTBOpa B B8HHO paCTBOpOHHH 

II BbiHCBOHHH B03MO~OCTO!l llpiiMOHOHIIH CTyHOHII ~ng Oxna~OHHH B ¢H3H'l0CUX sxcnepJI-

. MOBTaX 5b!IIII npOH3Bell0Hbi 'onb;Tbl IIO _oxna~OIUI:IIJ IIBPK:YliiipYIIlllliiM, IIOTOXOM ltpHcTallll~B ne.:. 

puii-M_arBHenoro_ BHTpaTa. CooTBOTCTBYIIJII!ali cxeMa onbiTa noxaaaua ua puc. 5. 1 

KpHCTannhi .(I) 'B BII.ttO. TOHltHX nnaCTIIHOit noMOII!8.111ICb Ha iUio 'CTeltiiHHHOil aunynu. (2), 

npuriasmnoll 'lepea xonaponhiil · nepexon. 1t ~H;yTpeHIIeA Tpy5x'e _ Tennoo5Memmxa. BJi;yTpii aMny~ 
nbl Ba , IIpiiTOpTOM It , BaRBO paCTBopeBHH · miiii¢e. YltPOIIIIHIIaCh OTIIaHHIIaH C:TeltnHlmlut . Tpy5xa 

. • {~) ..C nnau'aub!M n ·nee .ianulinapoM (4): TaltHM ?5paaoM .tioCTura~o~h ynaneBHe xpnc'i'an-

. n011 OT MOTannJI'lOCXHX_ llOTariell CTyiiOHH0 . N:e.Illalllll!HX_ H3MOp9HHSIM M_D.rBuTBOft BOCnpDIIwtu

BOCTH0 H MOllOnHpOBaiiHCb ycnoBHH oxna~OHH!i[ _paCTBOpOM Ba 3Ha'll!:Tein.BOM PaCCTOHHHH OT, 

Ban~~ pacTnopeumi. .lierxo .n~n~ri.. 'ITO noTOB: He a M:or nonacT:& n naHJIY ucnapeBHs TOIIh-

. XO IIp0l1H¢yn.ttBpo_BaB '10p03 XS~nnup (4) it ll:p:U:CTalmaM H OfSpaTHO 'IOpea 38.30p MO~;·-~cTOit~ 
. IIH~MH TpyfSXaMH;_. froc~OIIbltY II~lUIOll, 'l:'elllta Ba. 3TOM nyTH OTCYTCTBOBan0 TeMIIOpaTypa paeT-. 

' ' - . • - • I 

BOpa B BaBHO paCTBOpeHHII ·H. Ba '.ttHO CTeltm!HBOit aMHynbl 5bllla o.rriuialtOBa H Morna 5bin OII-

penenell:a no M:arHIITBoll BOCIIplmM'IHBOCTH XpHCTMIIOB • .ltna H3~0p0HHH Ilocne.ttnell Ba .rei!IIe;,. 

noM sxpaae (6) noMemanac& ii:aM:epHTenhaaa ll:aTymxa (5) li:a '.anyx cexnult no 2000 BHTKOB 
' .• -f • . • • • •• • / -

·a ia~olt :u:·xaTymxa (7) .ana coanaBHII nepeM:eli:Boro Marli:BTBor0 nol!SI •. HaMepeimH npouano.:.. _ 

J:innnc& c IIOMOII!IoiO MOCTa nepeMe.Q'Boro roxa -runa P-56 . Ba. 'I~CTOTO 50 repn·. B ·lt8'10CTB~ ' 
- J ·. . • ·- . ··<> ·-
xanu5pono'laoa TO'IItH :u:cnollb30Baii0Cb 3ll:a'IOHHO BOCIIpHIIM'IHBOCTl!: llpii 1 K. 3Ta TOMIIepaT;y-

p~ YCT8Ba~RBaii~Cio BOCioMa 5bi6-rpo ,nocno KOH.ttOIIC8.1Iim pafSO'lOif CMecH B HCIIapiiTOIIb~Oil , , 

Ba~O 3a C'IOT T~llnOBOrO KOHTaltTa c' reiiHeBoli BaBBOll . 'IOp03 CTOnfS raaa B TpaltTO OTXa'l-
a . . ·. . . ~ 

u, He npD .ll~BIIOIIJil!: · .. 8 MM He • HeaanucnM:aa_ nponepxa TeM:nepaTypbi npoHaoo.annach 

no yronhBbiM TepMOMOTpaM, npoxanu5poBaHHbiM B >KHllltOM rennn. XoTH perHCTpllpye~~n a¢--: 

¢exT,_OfSH3aHHblll.H3MOBOBHIIJ TOMIIepaTypbi ltpHCTaniiOB npBfSIIH3HTOnhHO OT 830THO!l .[10 1°K,, 

fSb!n r Man,· peaynhTaTbl npl!:_MHOroll:pllTHbiX H3MOpeBHHX BOCIIpOII3BO.tti!IIIICh C • .ttOCTaTO'IB~ XO;,. 
·-_ \ ' ' . . - . . '-. . .. 

· pome!l TO'IHOCThlllo. fipll . BltniO'IOHKII uarpeBaTOIISI ll:a BOpXHOit BaBBO lL, ycTllHOBIIOHHlt CltOpOCTH 

IIKpltynHIIHH oxono 1,7 MOnhfCOX Ba5niO.tiaeM:~Il IIPH TOM~apaType l~K 3¢¢e!tT npn O~T~Mallh
.HOM 3a1IOIIHOBIIII CHCTOMbl CMech!D B03p8CTI\II 1Ip11M:OpBO B 1_7,5 paaa. TeM:nepa'l'ypa'_ ll:pHCTSII~-. 

non c yqeTOM ue5on&moll nonpanxJI x 381tOJiy KIOpJI H nonpaniH ua pa3MarBII'IHBalllll!Hil ¢ax

TOP noBHJKB.nach no 0,056°K. 0mJI5xa n onpenelieBHH TeM:nepaTypbi ae Morna npenblmaT& 
- " -, ' I , 0 . · " 

10%. Kone5anua·TeMHepaTypbi B CTOIIHOBapBoM pO:lKBMO ae npenbim8.111I 0,001 K • .ltns_onpO.:. 
' ... 
neneBHH XonononpOH3B~l1HTOnbROCTl!: C:TyiiOHH H3BOCTB~O TennQ nonno.ttHnOCb HOIIOCp&llCTBOHBq 

~ BaBHy paCTBOpOHHH0 a H3MOBOHHO TeMHOpa'l'ypbi paCTBOpa per:U:C'l'pHPOB8nOCio _no JiaM:e.Be

HIIIIJ M8.rHIITHO!l BOCIIpHIIM'IHBOCTH ll:pHcTanna. 'fiony'IOBHbiO pe3yllbT8Tbl llpH AB:YX Cli:OpOCTHX 

nHpxynHIIIIH n}:IJine.tteabi Ba pRe. 6~ Xono.tto~pouanoAHTen&nocT& cTyneBH, ·.aallcTnuTenhno, sm

nseTCa IIHBellaoll ¢yllltiiHell TOM:nepaTyphi • xopomo ·con~lu:taeT ·C TeopeTH'IOCJtO!l, no~~:aaaunoll 

14 

nyHKTIIpBoA nJIBHOl!. 0TitiiOH&lll!e Morna 5biTh Bbi3BaHO ltalt IIpiiMilChiO . He~- ' B IIHpltynllpyiO,;. 

~~M IIOTOKO; Tai II OTitnoHOHHOM. CBOilCTB. p~anhHOrO pa_c-;.Bopa OT MO!!OnH JI.tteanhBOr~ -raaa, 

nono_lKOHHOl! B ocaony MBTona. Manau nenn'IHHa oTxnoaeBIIB cBIIllOTOIIbCTByeT o npiiMORII-

- MoCTII 3THX npenc'l'aBI!eHnll n naaaoll o5nacTJI T~MnepaTyp. Tenno, nonso.ttiiMOO 1t BaHHe 

paCTBOpOBHH0 em a. !!OCTaTO'IHO B911HK00 'IT00 . 110-BU!(IIMOMYo OfS'bHCBHOT 3H8.'lHTOIIhHOO OTKno

HOHIIO !(OCTIIrHyTol! TOMIIepaTypbl OT MIIBHMallhBO B03MO~Oito TeiiJI00 paBH090 BOpoHTH00 

". 2000, apr/cox, naociiTCH B nanny pacTnopeRJIH rnaBHbiM o6paaoM noroJtoM He 
3 

, TeMne-
. 0 

paTypa KOToporo,TaltiiM o5paaoM 2 AOII~a 6biTh Oltono 0,5 K. 3TO CBII!(eTenhCTByOT 0 Manol! 

a#eXTHBHOC:t'II HCIIOIIb3YOMOrO T&DnoofSMOHRHita H0 B03MOlKH00 0 BbiCOKol! Te,MnepaType 

lKH!!KOro H.e a , 'nocTynaiOII!ero ua renJiei!Iol! BaHHhio nonapxuocTh aM:eeBIIIta B xoTopoll 5ht

na ROJ10CT8TO'IBO BOniiitft IIpH IICDOnb3yOMOit HaMH CKOpOCTH JIHpKynunHH 'He
3 

HaKOHOn0 .38MOTHM
1 

'ITO IICHOIIb30BaRHe HBneHHH TOpMOOCMOCa !!liB IIpiiHY.ttHTOn.hBO!l IIHp

xynuniiH He ' nonJKBo ycTpaunTh cymecTBYIOII!OO orpaBB'IOBIIO n noM:o'lb B nocTIIJKGHHII aaa-
. ' -----~~~· 
'IIITOIIhHO 6onee HII3KIIX.TOMIIGpaTypo . 

----------------------------------B aaKIIIO'IOHI!e anTophi non&ayiOTCH cny'laeM, 'IT05bl BblpaanTh ncxpeHHIOIIJ 5naronap

noCT& npo¢. B;n • .ltJKenenosy aa npenocTaBnOHHYIO B03MO~OCTb BbiDOIIHHTh STY pa5oTy H 

n.E. nap¢euony aa y'laCTHO B nepBbiX nOIIbiTitaX ocyll!OCTBIIORHH nponecca pacTBOpOHIIR. An

TOpbi 5naro.ttapuT H.H. KBIITKOBY 11 <P.A. Tar11poBy aa noMOII!Io B nponeneHIIH sxcnepiiMOBTon, 
......... ~:-_ 3 . . . • ' ,·. 

a TaxJKe A.c; Ax11Mona, A.<P. _Opnona 11 A.H. H11xo~aena aa xa'lecTneuaoe JiaroTonneHI!e oT-
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