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Ilpeonacaemcs cunomesa, 6 KOMOpoOU usMeHeHue SHMPONUU CMEUleHUs 8 QUIUKO-XUMUYECKUX
npoyeccax paccmampusaemcs 8 HenpepuleHoll Céa3uU ¢ g3aumooeticmeuem mamepuu ¢ PuzuyecKum
Baxyymom. Ilpugedenvr skcnepumenmanvhele pe3yiomamsl 83aumooeticmeus Dusuueckozo
Baxyyma ¢ mamepuanbHblMu menamu npu pasiudHbIX dHEPLeMU4ecKux 6030elcmeusx, Komopbvie
NpUBOOUNU K YMEHbUleHUl0 6eca mel 34 C4em VEelUudeHus IHepeemuyeckou NniomHOCmuU
Qusuueckoeo Baxyyma eokpye nux. Tom oace s¢pghexm nabnrooanca u npu yseruveHuu SHmMponuu
CMeuleHUs, Ymo MONCHO OOBACHUMb NepemeKkaHuem >Hepeuu Om MAamepualbHo20 mena K
QDuzuueckomy Bakyymy, npu coxpanenuu HeU3MEHHOU CYMMAPHOU SHEPeUU OMKPLIMOU CUCeMbl
(mamepus nuoc Quzuueckuti Baxyym). [losmomy 6 ypasnenuu c60000HOU 3Hepeulu nepeviil uieH -
eéHympenHnssn dHepeus (AE) onpedensem sHepeemuueckue npoyeccol, npoxoosujue 8 Ccamou
mamepuu, a emopou uien - TAS, 6 Komopwlil 6x00um SHMPONUS - dHepeemuyecKue Npoyeccol,
C8A3aHHble CO 83aumooeticmauem 3mou mamepuu ¢ Puzuyeckum Baxyymom.
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1. BBeneHnue

3aKOH COXpPAHEHMs HEPIUU IVIACHUT, YTO IPU BCEX IIPOLECCAxX, NPOTEKAIOIUX B M30JIMPOBAHHOMN
CUCTEME, BHYTPEHHSSI SHEPTUsl CUCTEMBI, PEACTABIIAONIAs COO0M CyMMY KMHETUYECKUX SHEPTUil U
DHEPruil B3aUMOJEUCTBUS (NOTEHUMAIbHBIX DSHEPIUH) YaCTULl OTOW CHUCTEMBI, OCTAETCs
nocTossHHOW. OO0 3TOM >XK€ TOBOPUT M IE€PBOE HAYaJI0 TEPMOAMHAMHKHU (MPUHIUI COXpPAaHEHUS
sHeprun). OpHAako BHYTPEHHSsS OJHeprus, cama Mo cebe eme He OmNpeaessieT COCTOSHUE
TEPMOJMHAMUYECKOTO paBHOBecUs cuCTeMbl. COCTOSHHE TEPMOAMHAMUYECKOTO PABHOBECHS
OIKCBIBACTCS BETMUNHON CBOOOAHOM SHEPIHH U COCTABIISET BTOPOE HAYAJIO TEPMOJIUHAMUKH,

AF = AE - TAS (1)
rae AF - u3meHeHue cBOOOIHOM SHEprun

AE - u3MeHeHHne BHYTPEHHEW SHEPTUH CUCTEMBI,
AS - U3MEHEHNE SHTPOIIUU CUCTEMBI,
T - aGcomoTHas TemMmeparypa

OCHOBHBIM (I)aKTopOM, ONpPCACIIAIOINM COCTOSAHHUEC PABHOBECCUS, ABJISICTCA OHTPOIIUA. B cIy4dac
06paSOBaHI/I$I PacTBOPOB, TOMOTCHHBIX CM€C€I\/’I, KHUJIKHUX pacCIlyiaBOB M3 MCXOAHBIX KOMIIOHCHTOB B

Denomen u noymer epemenu. 1.2 (1), 2005, C.95-102 cmpanuya 1 uz §




A. M. Casuenxko, O. U. IOghepos, C. B. Mapanuax, C. A. Epwog: Quzuko-sHepeemuieckas npupooa
SHMPONUU CMEULEHUS]

ypaBHEHHE CBOOOTHOM 3HEpruu BXOAUT 3HTpornus cMmemenus AScm [1]. HeoOpatumeie ¢usnxo-
XUMHUYECKHUE TPOILECCHl BCETNa HIYT C BO3PACTAHUEM HSHTPOMUU U XAPAKTEPU3YIOT IMEPEXOid OT
HEYCTOHYMBOTO COCTOSIHHS K YCTOHYHMBOMY, MHBIMH CJIOBaMHU M3 HECTAaOWIBHOTO COCTOSHHS B
cTabmIIBHOE.

Ucxonst w3 ypaBHeHus (1) cuctema CTaHOBUTCA BCce Oojiee CTaOWIBHOW, 4Ye€M MEHBIIE €€
BHYTPEHHSS SHEPrus (Hampumep, BbIAEICHUE TEIja NPy CMEIIEHUH KOMIIOHEHTOB, KOIJia pacTBOp
WIA CIUIaB 3aHUMAaeT MHUHHMAJIbHOE SHEPreTUYEeCKOe COCTOSIHME) W 4YeM OOJbIe SHTPOIHS
cMmemenns. OTHAKO MPOIECC CMENMICHUS CaMOIIPOU3BOIBLHO MOXKET HJITH JaXkKe B TOM cliydyae, Korja
sHeprus cucrteMmbl (AE) moBwimaercs, ecnu Bkiazn sHTponuitHoro wieHa (TAS) B ypaBHeHme
CBOOOJIHOM SHEPTUM 3HAYUTENCH. DTO B HEKOTOPOUW CTENEHU MPOTHBOPEUUT 3aKOHY COXpPaHEHUS
DHEPTUHU, XOTS BTOPOH 3aKOH TEPMOAMHAMHUKH OIPENENSIeT JIHIIb HAlpaBICHHE YHEPTeTUYCCKUX
MIPOIIECCOB, a HE PHEPreTUYECKUid OamaHc. DTO HECOOTBETCTBUE BOZHUKAET B OCHOBHOM H3-3a TOTO,
YTO HE COBCEM SCEH TOKa (PM3MUYECKUH CMBICT DHTPOIUU CMEIICHUS, a €€ OINpElelIeHUuEe W3
KBAaHTOBOM MEXaHUKU KaK YUCJIIO BepOHTHOCTCﬁ COCTOSIHUS CUCTCMbI HC BBIABIIACT SHCPICTHYCCKYHO
NPUPOIY SHTPOIIHH.

B nmaHHOIl cTarhe MBI TOCTApalUCh NPUONM3UTHCA K TMOHUMAHUIO (DU3UKO-IHEPTEeTHUECKOU
IPUPOABI SHTPONMH, paccMaTpuBasi HM3MEHEHHE BEIMUYMHBI SHTPONMM CMEIIEHHs B (U3UKO-
XMMHUYECKHUX ITPOLEccax KaK pe3ysbTaT B3aumozeiicTsus marepun ¢ dusnueckum Bakyymom (OB).

2. Mexanusm B3aumoneuncTteuss Pdusundeckoro Bakyyma c
Marepueu

CymiecTByeT MHOXKECTBO TEOpHi, paccMmarpuBaonmx Ousnueckuit Bakyym wimm s¢up, Kax
Ha3bIBAJIM €T0 PaHee, He KaK IIyCTO€ NPOCTPAHCTBO, a KaK HEKOTOPYIO DHEPreTUYECKYIO Cpeny, B
KOTOPOM CYILIECTBYET Marepuss M KOTOpas SBISETCA CPENOM paclHpOCTPAHEHUS BOJIH H
B3aMMOJCHUCTBUN - TPaBUTALMOHHBIX, DJIEKTPOMAarHUTHBIX U T. 1. BBIBOAS CBOM 3HaMEHUTHIE
ypaBHEHUs DJIEKTpOAMHAMMKHM, MakcBemr ucxogwi w3 cymectBoBanus @OB. Iloms lupax
paccmarpuBasl @B Kak CKOMIIEHCHPOBAHHOE COCTOSIHUE IEKTPOH-IIO3UTPOHHBIX I1ap, BBI3BIBAIOILIEE
UX CIIOHTaHHOE poXKAeHue npH paykryanusx saeprun OB.

B namem nonumanun ®usnueckuii Bakyywm, 3anonHsrommMii Bce NpoCTpaHCTBO BceneHHOMH,
NpeACTaBIsieT cO0ON MaTepuio HE B YHCTOM BHUJE, a B BHJE CTYCTKOB 3HEPruH, 00pa3yIOIIMX
MIPOCTPAHCTBEHHYIO yNpyryto pemetky (puc. 1) [2, 3]. [loaTomy Bakyym marepuajeH TOJbKO B
HHEPreTHUECKOM CMbICNe, Kak Obl obmamaer '"mceBmomaccoil". CTpykTypa y3na BaKyyma
paccMarpuBaeTcsl Kak JBOWHOW TOp € TIPAaBOBUHTOBOM M JIEBOBMHTOBOM 3aKpPYTKOW, YTO
00ycClIaBiIMBaeT TOJOXKUTEIBHYI0O W oTpHuuarensHyto mnoispHocts PB. IlomapHocts OB
MPAKTHYECKH CKOMIIEHCUPOBaHA B OTCYTCTBUU BHEIIHEr0 BO3ACHCTBHS, C HEOOJIBIIUM CIBUTOM B
OTpHLIaTEeNbHYI0 00macTs [3, 4].
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Puc. 1 Cxemamuunoe wu3obpadsxcenue cmpykmypol Q@uauuecko2o
Baxyyma

Puc. 2 Cxema, obvacuaowas s¢pghexm ymenvuienus eeca men npu yeeiudeHuu dHepeemuyeckou
nromuocmu Puzuueckozo Baxyyma, a - ucxoonwoe cocmosnue, b - nocne enecenus sHepeuu 6
Quzuueckuii Bakyym

O6pazoBanHas 3 @usnueckoro Bakyyma marepust (npu bonbimiom B3peiBe win poxaeHHas w3
raMMa KBaHTa »dJEKTPOH-TIO3UTPOHHAs TMapa) OCTaeTcs C HUM cBsizaHa. [loaTomy mroGoe
DHEPTEeTHYECKOe BO3JCHCTBHAE HA MAaTEpPHIO - JeOopMaIusi, HarpeB U T. JI. Yepe3 KojaeOaHusl aTOMOB
NPUBOIAT K MHTEHCU(PUKALMKU KoeOaHU SHEpreTHYeCKUX y3i10B pemeTku dusndeckoro Bakyyma
M, CJIEOBaTeNbHO, YBEIMYCHHUIO YHEPTETUUECKON TUIOTHOCTH TOCTEenHET0. DTOT d((EeKT MomKeH
NPUBOAWTh K YMEHBIIEHUIO Beca Tel (He Macchl) MOAOOHO JPQEKTy THIAPOCTATUIECKOTO
B3BEIIMBAHUS B CPEJIC C TMOBBIIICHHON YHEPTETHUECKON TUIOTHOCTHIO (puc. 2). MarepuaibHOE TEIo
Kak Obl BCIUIbIBaeT B 3TOM cpene. Ilpudyem dveM MeHblIe IUIOTHOCTH Tel, T. €. OONbIINM
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OTHOCUTENIbHBII 00beM @Pusnyeckoro Bakyyma OHM 3aHMMalOT, TeM MpU TEX XKE CTEMeHSX
HHEPreTHYECKOTO BO3ACHCTBUS IPPEKT "TUAPOCTATUUECKOTO B3BEIIMBAHHS', T. €. YMCHBIICHUS
Beca Tej, JOJDKEH OBITh OOJbIIIE.

C Hay‘{HOfI TOYKH 3PCHUSA YMCHBIICHUC BCCA TCJI BBINIAAWUT KAaK YMCHBIICHUC T'PABUTALIMOHHOIO
B3aUMOJICUCTBUA. OWHIITEHH paccMaTpuBal TPABUTALMIO KAaK HCKPUBJIEHHWE MPOCTPAHCTBA -
UMEHHO JedopMaIsIMu MPOCTPAHCTBA, 10 €T0 MHEHUIO, OOBSCHAETCS TpaBUTAlMSA. YBEITUYCHHE
sHepreTnyeckoil 1wiotHocth DB  nmemaetr mpocTpaHcTBO Oosiee CTOMKMM K AedOopManviu, H,
CJICO0BATCIbHO, YMCHBIIACT I'PABUTAITUOHHOC BBaHMOﬂeﬁCTBHe.

OO6men »Heprun ¢ @B 0c0OEHHO WHTEHCHMBHO MPOTEKAEeT B BOAEC M BOAHBIX cpemax [5, 6]. B
Hpouecce I/ISyT-IeHI/I}I BIIMSAHUA pa3anH0ro BHUIa Z-)HepFeTI/I‘IeCKI/IX BOB,Z[GP'ICTBHﬁ Ha BOIIy (BI/IXpeBLIe
3¢ deKTh, KaBUTAIWs, THAPOYAAP, Pa3IMYHBIC PE30HAHCHBIC SIBJICHUS, 00pa30BaHHE AHOMAJIBHO
MEPECHIICHHBIX PACTBOPOB B BOJE, CTAOMIU3UPYIOMINXCS MIPHU SHEPTeTUYECKOM BO3ICHCTBUH), HAM
yIa710Ch JOCTHYb, TIOKa KPAaTKOBPEMEHHO, d(deKTa, Kormaa IpH ONpeAeICHHBIX YCIOBUSX MPOXOIUIT
IpoIecc Mepexo/ia TeIuia OT XOJOAHBIX CTEHOK TPpyOOmpoBona K 0ojiee TEIUIOi, MPOTeKaoIel 1o
HEMY BOJie. DTOT MPOIIECC CTAOMIBHO IMOBTOPSIICS MPHU MMOBTOPEHUHU TEX K€ YCIOBUHN IKCIIEPUMEHTA

(puc. 3).
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Puc. 3. D¢pghexm nepemexanus menna om xon00no2o mena K 2opsuemy npu NPoxXodHcOeHus 005 HOU
cmecu uepe3 CHeyuanbHblll 6UXpesoli kagumamop, oamuuk 8 - memnepamypa cmeHnku mpyouvl cpazy
nocie Kagumamopa, 0amuux 5 - memnepamypa 600bl 6 3MoM mecme, 0amyuK 7 - memnepamypa
cmenKu mpyovl Ha OMOAeHUU OM KABUMAmMopa, 0amyux 4 - memnepamypa 00bl 8 IMOM Mecme

[Teperexanue Temiaa OT XOJOAHOTO Tejla K Oosee TEmIoMy He SIBISeTCS HapyLIeHHEM BTOPOTO
3aKOHa TEPMOAMHAMMKH, TaK Kak MPH 3TOM 3arpauuBaeTcsi pabora. Ha sTom mpunIimune padoraior
XOJIOJMJIbHBIE MAIIMHBI, OHAKO, B HUX IS Mepefadu Tersa TpeOyeTcs MPOMEKYTOYHOE 3BEHO -
XJIaJareHT - pabodee TENO, KOTOpPOE€ NpHU MPWIOKEHUH K HeMy paboThl NPUHYAUTEIHHO
LUPKYJIUPYET N0 KOHTYpY U OTHMMAET TEIUIO Y XOJIOJHOIO TEJla U OTHAET ropsuyeMy. B Hammx sxe
HKCHEPUMEHTaX MEXAY TeIIo BOJOH M XOJIIOIHBIMM CTEHKaMHU HHUYEro He ObLIo, a poiib
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xnanareHTa BeImoiHsan dusndecknii Bakyym. Takum obpazom, @B sBisercs cpemoit, B KOTOpOi
OTPAXKAIOTCA SBHCPICTUYCCKUEC TMPOLCCCHI, MPOXOAAIINC B MATCPpHUAJIBHBIX TCJIaX, TEM CaMbIM
ABTOMAaTHYECKH TEPMOJIMHAMUYECKasl CUCTEMA MEPEBOAUTCS U3 3aKPBITON B OTKPBITYIO.

3. U3meHeHMe Beca TeJl NPU B3auMOAeCTBUN ¢ DU3nMYeCKUM
Bakyymom

[TepBbiM 3 dexT n3mMeHenus Beca Tea npu ux aedopmarun ooHapyxun actpoduszuxk H. Koswipes
[7, 8]. IlpaBna oH OMIMOOYHO CUMUTAI, YTO TOJIBKO HeoOpaTuMas aedopMaliist MOKET BBI3bIBATH 3TOT
3pdexkT u YTO mMpH ITOM HM3MEHSAETCA TaKke M Macca Tena. Ero IKCIEpUMEHTHl 0 CHX IOp
MaJIOM3BECTHBI, TaK Kak 3QdexTsl n3menenus Beca ooutn HeBenuku (0.001 - 0.01% ot Beca Tena) u
TEOPETHYECKOTO 00BICHEHHSI 3TOTO 3 deKTa He ObLIO.

B npoBeeHHBIX HAMH dKCTIEpUMEHTaX Mbl HaOmonanu 3QpQexTsl H3MEHEHHSI Beca TeJl MPU Pa3HBIX
HHEPreTUYECKUX BO3JEHCTBUSX HA MaTEpUIO - MPH HArpeBe M OXJAXKICHUH oOpas3loB, paspse
KOHJICHCATOPOB, TAsTHUH JIbJIa, KPUCTAJUTH3AIUH CIIaBa Byna, ropeHUH AJIeKTPUIECKON JIAMITOUKH,
paboTe MEecOYHBIX 4YacoB, a TaKXkKe MpH YINPYrod U IJIacTHYecKod aedopmanuy pazIudHbIX
MarepuanioB. Tak Kak B JKCIEPUMEHTaX YacTO JCHCTBOBaIM HECKOIBKO (DaKTOpOB, TO MepBast
rpymna 3KCIePUMEHTOB MPOBOIMIACH AJIS MONIYYEHHUS YUCTO KaueCTBEHHOTO (P deKTa - U3MEHEHUS
Beca B Ty WIH HHYIO CTOPOHY. BOo BCeX MpOBENCHHBIX KCIIEPUMEHTAX NMPU BHECCHHH DHEPTHH B
Teno (HarpeB, aAedopManus U T. J.) BEC YMEHBIIAJICA, & B OOpaTHBIX MPOIECCax - OXJAXICHHE,
KPUCTAJUTU3AIINS - YBEIHMUMBAJICS, YTO COBIMAJIAN0 C BBIMICTPUBEICHHON THIIOTE301 00 M3MEHEHUHU
Beca Ten MoaoOHO 3((deKTy TuApOCTaTHYECKOro B3BEIIMBAHHUA B CPEAE C MOBBIIICHHOW WM
MOHIDKEHHOW  DHEPreTUYECKOW IUIOTHOCThIO. Hambomee 3aMeTHbie BECOBbIE W3MEHEHUS
npoucxoawiy mpu Harpese Tedn (10 0,2% ot Beca oOpasiua).

Bonee mpocThie METOMUYECKHA ¢ MUHUMAIILHBIM BIUSHUEM HA YHCTOTY SKCIIEPUMEHTOB MOOOYHBIX
(haKTOpOB OKa3aJMCh KCIIEPUMEHTHI C BO3ACHCTBHEM nedopmaiiuu, mo3TOMy OHH TPOBOAMIHUCH
OoJiee MIaHOMEPHO Ha MaTepuaiax pa3HOM TNIOTHOCTH - CBUHIIE, HEPXKABEIOUICH CTAIIH, aTIOMUHUN
U miactMacce. Tak Kak Ha MEHEe TUIOTHBIX Tellax - aJllOMHHHH U TIactMacce 3pQekT yMEeHbIICHUS
Beca OKasalcs, Kak WM CIEeIOBAJIO OXHUAATh, CHJIbHEE, TO OoJiee TINATEIbHbIE SKCIIEPUMEHTHI
MPOBOAMIIMCH HAa AJIIOMUHHUEBBIX IJIACTHHAX BecoM 4,6 I' U MIIACTMACCOBBIX HMJIMHAPAX BecoM 6,9 T.
Bonpiras dacte m3MepeHuil mpoBoamiach Ha jaboparopHbix Becax BJIP-200 ¢ morpemrHocTbio
0,00005 1. ATIOMHHHEBBIC TUTACTUHBI MTOJIBEPTaINCh TIACTHYECKON edopmaliuy, a miacTMacCOBBIC
IWIMHAPBL KaK IUIACTHYECKOM, Tak W ymnpyrod nedopmanuu B TeueHue 10-15 cekyHn.
MakcumanibHOe M3MeHeHue Beca miactThuH coctaBisuio 0,0014 1, a numuaapos - 0,0048 r, uto B
OTHOCHUTEJIbHBIX TpoleHTax coctaBisuio 0,03% u 0,07% coorBeTcTBeHHO. Pe3ynbrarsl oHOTO U3
AKCIIEPUMEHTOB TIPUBEICHBI HA PUCYHKE 4.

O0pa3zer npeBapUTEIbHO B3BEUIMBAJICS, 3aTeM AepopMupoBaics B TeueHue 10-15 cekyHn u cHOBa
cTaBwics Ha Bechl. Jlaiee B TeueHHE BCEro SKCIEpUMEHTa oOpa3el] He BBIHMUMAJICS U3 BECOB.
[TepBbie cexyHbl nocie aehopManuy HabIONAT0Ch MAKCUMAIbHOE YMEHBIIICHHE Beca. 3aTeM BeC
B TeyeHue 10-15 MHHYT MNpakTUYECKH BOCCTAHABIMBAJICS, YTO MOATBEPXKAATIO YHUCTOTY
AKCIIEPUMEHTOB.

BoccranoBinenne Beca 00pa3ioB B TEUEHHWE BPEMEHU TMPOUCXOIUIIO W3-3a TOCTETICHHOTO
BOCCTaHOBJICHUS dHEpPreTudeckor miaoTHocTH PB - yMeHbIlIeHNsT HHTEHCUBHOCTH €T0 KOJeOaHMUIA,
BBI3BAHHBIX BO3/ICMICTBUEM MaTE€pPUAJIBLHOIO TEJIA.

YMeHbllIeHHe Beca MPOUCXOAMIIO Kak MOCIe YIPYToi, Tak U mocie miactudeckoit nedopmarmu. Ilo
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IEPBBIM HpI/I6J'II/ISI/ITeJ'II>HBIM OLCHKaM BCJIMYMHA H3MCHCHHUA BE€Ca 3aBHCCIa HE CTOJBKO OT
BCJIMYHHBI SHCPICTHUYCCKOTO BO3IL€I\/JICTBI/ISI, CKOJIBKO OT €0 MOIIIHOCTH.
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Puc. 4 Hamenenue seca men pasnoii niomuocmu nociie ynpy2ou u niacmuyeckou oegopmayuu

4. U3MeHeHUe Beca TeJl PH YBEJUYCHUN SHTPOIUU CMeEIeHH s

CornacHO HaIlel TUNOTe3€ YBEIMYCHHUE YHTPOIIUU CMEIICHHS TAaK)Ke JIOJDKHO BECTH K YBEITUUEHUIO
sHepretnyeckoil miotHoctd OB, mnpuueM, B OTIMYME OT NPEABIAYIIUX SKCIEPUMEHTOB,
HeoOpatumo. [TosTomy B cienyromieid cepuu SKCIIEPUMEHTOB MCCIIEI0BATIOCh M3MEHEHHUE Beca TP
PAcTBOPEHHH CaxapHOrO CHpPOINa B BOJE. JTOT IMPOLIECC HE MEHSIET BEIMUYMHY BHYTPEHHEH SHEPTHU
CHUCTEMBI (OTCYTCTBYET BBIICJICHUE WJIM TIOTJIONICHHE TEIUIa), a IPUBOIUT K YBEITMUCHHUIO SHTPOITHH
cmemmenus. CHauana caxap (~7 1) pactBopsuics B Boae (~30 r). OTHOcHUTENBHOE YMEHBIIICHHE Beca
cMecu 1ipu 3ToM coctaBmiio 0,009%. Oxrako BeiencTBue u3MeHeHusT (ha30BOTO COCTOSHUS OJTHOTO
M3 KOMIIOHEHTOB - MEpexojla caxapa W3 TBEPAOr0 COCTOSHUS B JKHJAKOE - Ha 3TOT PeE3yabTar
Hanoxuics 3pdext ot QazoBoro mnpespameHus. [lodToMy B CIEIYIONIUX HSKCIEPUMEHTaX
MOJIYYEHHBIM CUPON HAIOJIOBUHY CMEIIHUBAIU C BOIOM.

B ormnuume oT mpenpiaynmx SKCIEPUMEHTOB (CM. TI. 3) BEC CMECH YMEHBIIAJCS MOCTETEHHO 0
Mepe npoxoxkaeHus auddysnonHoro mporecca cmenienus. [IpumepHo yepe3 5 MUHYT yMEHbIIICHHE
Beca JOCTUIIO0 oTHocHuTenbHOW BenmmuuHbl 0,03% ¥ B AayibHEWIIEeM HE U3MEHSJIOCh BO BPEMEHH.
DTO TOBOPUT O HEOOPATUMOCTH TIpoIecca U 0 ToM, uto @B mpu yBeNTWYeHUH YHTPOIHH CMEIICHUS
MEPEXOUT B APYroe, 00JIee BEICOKOE YHEPTETHUECKOE COCTOSHUE 3a CUET Mepexoa B HeTo U30bITKa
SHEPrUY NPU CMEUIEHUH U COXPAHSAET 3TO COCTOSHHE B TEUCHHE BCErO BPEMEHMU CYILECTBOBAHMS
CMECH.
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5. ®u3uKO0-IHEPreTUYecKasi MPUpPoAA IHTPONMH CMeIIeHUs

[Tony4yeHHble 3KCIIEpUMEHTANIbHBIE PE3YNbTaThl TPEOYIOT OTBETA Ha JBa Borpoca. Kakoil MexaHu3M
yBEJIMUYEHUS dHepreTudeckoil miotHocty OB mpu yBennyeHUM 3HTPONMM CMEIIECHHUS, U KaKoBa
¢du3nyeckas NpuUpoaa SHTPOIIUU CMELICHUs?

Kak wu3BecTHO, BeNMYMHA SHTPONUM NPONOPLUUOHAIBHA JIOTApUPMy TEpPMOJUHAMUYECKON
BEPOSITHOCTH COCTOSIHUM CHCTEMBbI, KOTOpasi, €CTECTBEHHO, YBEJIWYMBACTCS MPU CMEIICHUHU
pa3HOpOaHBIX aToMOB. [lo3TOMY yBenMUueHHE 3HEpPreTUYecKor MioTHOCTH Pusnyeckoro Bakyyma
IpU YBEIMYECHUU DSHTPONMUU CMEIICHUS OOBSACHSAETCS YBEIWYEHHEM YHCIa MHKPOCOCTOSHUN
CUCTEMBI, CJEIOBaTEIbHO, YBEJIMUYEHHUEM 4YHCIIa M aMIUINTYAbl KOJEOAaHWH aTOMOB pacTBopa U
CBSI3aHHBIX C HMUMHM KoiiebaHMil sHepretndeckor pemetkun dusmueckoro Bakyyma. Mper cBoero
poxa mpouecc IEepeTeKaHus SHEPruu OT MarepuaibHoro rtena kK Pusnueckomy Bakyymy c
YBEJIUYEHUEM DSHEPreTUUYECKOM IJIOTHOCTU IMOCJIEIHEr0, TEM CaMbIM, COXpaHsAs HEU3MEHHBIM
CYMMAapHYIO 3HEPTHUI0 OTKPBITON cucTeMbl (Matepus rtoc Gusndeckuii Bakyym).

[Tepexon cuctemMbl B CTAaOMIBHOE COCTOSHHUE - COCTOSHHE MUHUMyMa »SHEpruM, Bcerna
COIMPOBOXK/AETCS BBIIEICHUEM H30bITKa SHEPruu, OObIYHO B BUAE Teruia. CMelleHue sBIsSETCS
TaKUM JK€ CaMOIIPOU3BOJIBHBIM IIPOLIECCOM, T. €. IPOLECCOM, BEAYIIUM K MOHWKXCHHUIO DHEPrUU
cuctembl. OIHaKO BbIENIEHNE N30BITOYHON SHEPTUU MPOUCXOANUT HE B MaTepuabHOM Tene, a B OB,
OKPY>KAIOLUM TEJIO U IIOCTOSTHHO CBS3aHHBIM C HUM.

IToaTOMY BTOpOH 3aKOH TEPMOAUHAMUKHU IPH MEPEXOE K OTKPBITOM CUCTEME - MaTepus roc OB -
nproOpeTaeT IOMOMHUTEIbHBIN (QU3NUECKUN CMBICI KaK 3aKOH COXPAHEHUS 3HEPruH, a HE TOJIBKO
KAaK 3aKOH, OINPEACISIONINN PAaBHOBECHE TEPMOAMHAMUYECKOM cHcTeMbl. [l0aTOMYy B ypaBHEHHH
CBOOOZHON SHEpruM MepBbId uwieH - BHYTpeHHss sHeprus (AE) ompenenser sHepreTuueckue
IIPOLIECCHI, MPOXOALINE B cCaMOW MaTepuu, a BTOpoi ujieH - TAS, B KOTOpPbIIl BXOJUT 3HTPONHUS -
DHEPreTHUYECKHE IPOLIECCHI, CBS3aHHBIE CO B3aUMOJCHCTBHEM JTOM Marepun ¢ PU3NYECKUM
Bakyymowm.

TakuM 00pa3oM, CTAHOBHUTCS TMOHATHO, IOYEMY CaMONPOM3BOJIBHO MOTYT HATH (DU3HKO-
XUMHUYECKHE TPOLIECChl, B KOTOPbIX BHYTpEHHsIsI 3Heprus cuctemsl (AE) mossimaercs. OOiee
MOHMKEHUE SHEPTHH CUCTEMbI JOCTUTAETCS 3a cyeT Oonbliero mo BenuuyuHe, yeM AE, BbineneHus
sHepruu B @B, paBHoro TAS.

6. 3akiaoueHue

[Tpennaraercss HOBBIM B3IV Ha (DU3MYECKYIO HPUPOAY SHTpomnuu. [IpuBeneHHBIE THUMOTE3bl U
MOJTyYeHHBIE SKCIIEPUMEHTAJbHBIE pe3yibTaThl TPEOyIOT BcecTOpoHHEro ooOcyxaenus. Ceituac
3allJIaHUPOBAHBI naaneﬁmHe HUCCIIC0BAaHUA MEXaHHU3MOB BSaHMO,Z[efICTBHH MaTrcpuun C
dusznyeckuM BakyymMoM myTeM pa3inyHOrO BUJA SHEPreTUUECKUX BO3AEHCTBUN HAa MaTepUAJIbHBIC
TCia. HOBTOpeHI/Ie MNPUBCACHHBIX JSKCICPUMCHTOB JAPYIrUMHU HCCICAOBATCIIAMA IMMO3BOJIUIIO 61:1
BEPUPUIIMPOBATH MOTyUYE€HHBIE PE3YIbTATHI.
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