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WCCNEOOBAHUE BO3OEUCTBUA AMONAPHBIX PEAEHTOB HA
TEKYYECTb BOAOYIOJIbHbIX CYCIMNEH3UU

Ilpobnema u ee ceéa3b ¢ HAYYHLIMU U npaKkmudeckumu 3aoauamu. B
MoCJIeTHEE BPEMSI BO3HUK MHTEPEC K MOBEJICHHUIO BOJIOYTOJIBHBIX CYCIIEH3UIl B CBSI3U
C TIOMCKOM QJIbTEPHATUBHBIX BUJIOB dHEepropecypco [1-4]. IloBbImeHHBINH HHTEpEC K
BOJIOYTOJIHOMY TOIUIMBY BBI3BaH POCTOM IIeH Ha HepTh U HEPTEHpPOAYKTHI H
OrPaHUYEHHOCTBIO 3a1aCOB 3TOT0 ChIPbs. BOJOYronbHbBIE CMECH IIUPOKO U3YYarOTCA
B Pa3IMYHBIX CTapHaX MHpA, TaK KaK OHU MOTYT 3aMEHUTb M TPATULOHHOE
MBUIEBUIHOE TOIUIMBO, MEPE]l KOTOPHIM MMEIOT Psijl CYUIECTBEHHBIX MPEUMYILECTB.
Oco00EHHOCTH rOpEeHUs BOJIOYTOJIBHOTO TOIJIMBA MO3BOJISIFOT OTHOCUTH €r0 K pa3psay
HKOJIOTMYECKU YUCTHIX BUAOB TomuBa. [Ipu cokuraHuu yris B BUAE BOJOYTOJbHOU
CYCIIEH3MM YBEJIMYMBAECTCSI CKOPOCTh BBIFTOPAHUS YIJIEPOJa, CHUKAIOTCS BBIOPOCHI
BPE/IHBIX BELIECTB B aTMOC(hepy U 00pa30BaHUE OKCUIOB a30Ta.

Jiia obecriedeHusi KOHKYpEHTOCIIOCOOHOCTH BOJIOYTOJIHOTO TOIUIMBA C XKUAKUM
TOIUIMBOM U CYXUM VIJIEM €ro XapaKTepUCTHKH JOJDKHBI Y OBIIETBOPSATH
CIIEIYIOIIMM OCHOBHBIM TpeOOBaHUSAM. TOIUIMBO JOJKHO MMETh BBICOKYIO
KOHIICHTpAIMIO YIS B JUCHEPCHOHHOU cpene (He MmeHee 63-65%). CycneHsus
JOJHKHA UMETh arperaTUBHYIO YCTOWYMBOCTD MPHU HU3KOU I(PPEKTUBHOMN BSI3KOCTH U
HanpsvkeHnn capura (Meree 11a*c mpu rpagmente ckopoctn caura 9c¢™ u MeHee 5-
10H/M?, cootBeTcTBeHHO). CHCTEMa JOKHA OBITH CEAMMEHTAIIMOHHO YCTONYHBOIM
MpY HAJIMYUHU YaCTHI] TBEPOH (a3bl ¢ MAaKCUMAJIbHBIM pazMepoM 110 0,25-0,3Mm.

Bbicokas nMCIEpCHOCT M KOHLEHTpalus TBEpAOW (a3bl JAIOT OCHOBAHHE
OTHOCUTh BOJOYTOJIbHOE TOIUIMBO K KJIacCy BBICOKO KOHIIEHTPHUPOBAHHBIX
muctiepcHbix cucrem (BKJIC). CpoiicTBa TakMX CHCTEM B 3aHUMTEIIBHOM CTEIICHH
OTIPEAEISAIOTCA MPOYHOCTHIO UX KOATYJISIIUOHHBIX CTPYKTYP.

B cBsi3u ¢ 3TUM akTyanbHOMU siBisieTcs mpoOjema CO3/JaHus Takoro TOIUIMBA U
M3YYEHHUS €ro CBOMCTB KaK 3aMEHUTENs HepTH U Ma3yTa.

Ananuz uccnedoeanuii u nyonuxkayuii. B xone vcciieloBaHHl yCTaHOBJIEHO,
YTO NPOYHOCTh CTPYKTYPHl B BBICOKO KOHLEHTPUPOBAHHOM IHUCIIEPCHOM CHCTEME
ONpeaeNsieTcs] MPOYHOCTHIO EIUHUYHBIX KOHTAKTOB, 3aBUCAIIMX OT OajaHca CHII,
KOTOPBIC BO3HHMKAIOT MNMpH B3auMojercTBuuM yactuil [5, 6]. CoBpeMeHHas Teopus
JUI®O paccMaTpuBaeT pPaCKIMHUBAIONIEE JaBJICHHWE, BO3HUKAIOIIEE B TOHKOMU
MPOCIIONKE KUAKOCTH MEXKIY CONMKAIOMIMMUCS YaCTUIIAMM, KaK MPEMSITCTBYIOIIEE
WM CIIOCOOCTBYIONIEE KOATyJISIIMOHHOMY KOHTAaKTy Mexay HuMmH. [lpu orcyrcBun
XUMUYECKUX PEAareHTOoB B JUCIEPCHOM CHUCTEME BEJIMYMHA PACKIMHUBAIOIIETO
JABJIEHUS ONPENENSIETCS U3BECTHON 3aBUCUMOCTBIO:

P(h) = P(h) + Pn(h) + Py(h), 1)



rne P,/(h) — snekTpocTaThueckas Cwia OTTaJIKWBaHWs, OOYCJIOBJICHHAs B3aWMHBIM
MEPEKPBITUEM  JKBOMHBIX  dJieKTpudeckux  cioeB; Pp(h) —  Momexynsphas
COCTARBJISAIONIAs, OMPEACIAIONIAsCS CUIaMu TpUTsDKeHus Ban-nep-Baanbca, Pg(h) —
CTPYKTypHasi COCTaBJISIIOIAsi, CBA3aHHAs C OOpa30BaHMEM TpPAaHUYHBIX CJIOEB
pacTBOPUTENIS ¢ 0COO0N CTPYKTYPOH.

[Ipu BBeneHUWM XHUMHUYECKHMX PEAreHTOB B BBICOKO KOHIIEHTPHUPOBAHHYIO
JUCIEPCHYI0 CHUCTeMy OallaHC CHJI MEXIy B3auMOJCUCTBYIOIIMMH YaCTULIAMU
U3MEHSETCS B CBS3U C MOSABICHHEM B ypaBHeHHMH (1) HOBOM cocTaBisromIed —
ancopommonnoit P,(h). Dta cocramnsromas xapakTepusyeT CHUiIbl, BO3HUKAIOIINAE TTPH
MEPEKPBITUA  QJICOPOIMOHHBIX  CJIO€B, H MOXXET 3HAYUTEIBHO BIHMATH Ha
arperaTUBHYI0 yCTOWYUBOCTh YACTHI] TBEPIOH (hasbl.

3aKperuieHne Ha yriie anoJIIPHOTO peareHTa SKpaHUpPyeT MOBEPXHOCTh YACTHII,
MPEMNSATCTBYS MX KOATYJISIUN B TIOJIOKCHUH OJIMKHETO W JTAIbHETO SHEPTETHYECKOTO
MHUHUMYMOB. OIHAKO, BBICOKAs MOBEPXHOCTHASI SHEPTUA aNOJSPHBIX PEArcHTOB Ha
rpanuiie ¢ Bojou (o > 35-50 M,Z[)K/MZ) HE MCKJIKOYAET BO3MOXXHOCTU CIIMIAHUSA
YacTHI] 32 CYET B3aUMOJICHCTBUS CAMUX aJICOPOIIMOHHBIX CJIOEB pearcHTa.

B cBs3u ¢ TeMm, 4YTO MOBEPXHOCTh Kamejb arnoJIIPHBIX PEAareHTOB MPAKTUYECKU
ANEKTPOHEUTpaAIbHA, TO BEIMYMHA PACKIMHUBAIOLIETO JABJIEHUS, BO3HUKAIOIIETO
MEXIy COMMKAIOMIMMUCS OMACICHHBIMU YacTHUIIaMH, OyAeT ONpenesiThCcs B
OCHOBHOM MOJIEKYJISIPHOM U CTPYKTYPHOW COCTaBIISIFOLIMMH.

OKCINEPUMEHTAIBHO  YCTAHOBJICHO, YTO B MPOCJIOMKAx, OrpaHUYEHHBIX
ruApoPOOHBIMU  TIOBEPXHOCTSIMU, BO3HHMKAE€T OpPHUEHTAIMA  MOJIEKYJT  BOJIbI
napajieNibHO MoBepxXHOCTH [7]. Takoe pacmonokeHue MOJICKYJ BOJABI MPUBOJIUT K
CHIKCHHMIO TUIOTHOCTH BOJIM3UM TMOBEPXHOCTH (a3 U MOBBIMIACT MMOJBUKHOCTD
MOJIEKYJl B TaHTCHIIMAJIBLHOM HarpaBiieHuH. [loclienHee MOXXHO HHTEPIPETUPOBATH
KaK CHI)KEHHUE BSI3KOCTH TPAHUYHBIX CJIOEB.

B caB3u ¢ tem, yto BOMM3U TUAPO(POOHON MOBEPXHOCTH IUIOTHOCTH BOJIBI
MOHW)XEHA, JTaBJIEHWEe Ha 3Ty MOBEPXHOCTh P OyneT MeHble aaBieHus P, B o0beme
BOJbl. B pe3ynbTaTe CTPYKTypHas COCTABISIONIAS PACKIMHHUBAIOIIETO JABJICHUS
Oyzmer uMeTh oTpHuaTeNbHbIA 3HaK, T.K. Ps(h) = P — P,. Takum oOpa3om, mpu mpu
B3aMMO/JICHCTBUM OMACJICHbIX YaCTHUIl PACKIMHUBAIOIEE [AaBICHUE OTPULATEIBHO,
YTO OINpEETseT BO3MOXKHOCTh HX CLEIUICHHS Yepe3 IMPOCIOWKY amnoJIsIpHOTO
peareHTa 1o KoaJeCleHTHOMY MEXaHHU3MY.

N3 mpuBeneHHBIX TaHHBIX CIEIYET, YTO OMACIMBAHUE TTOBEPXHOCTH YTOIbHBIX
yacTul] (JIOTalMOHHBIMU peareHTaMU-COOUpaTENsIMU CIHOCOOCTBYET arperaTuBHOM
HEYCTOMYMBOCTU JUCHEPCUN yIiis B Bojae. OITO OyIeT CKa3bIBaThCs Ha
PEOJIOTMUECKUX CBOMCTBAX CyCleH3Ul, 0COOCHHO B 00JACTH KOHLIEHTpAlUi TBEpI0i
da3pl, OIM3KKMX K  3HAYCHUSIM  BTOPOM  KPUTHUECKOHM  KOHILICHTPAILIMU
CTPYKTYpPOOOpa30BaHus, XapaKTEpPHBIX IS BOJOYrOJIbHOrO ToruBa. llpu 3ToM
YMEHBIIICHUE CBOOOJHOW TOBEPXHOCTH YACTUIl B pe3yibTare oOpa3oBaHUS
VTIEMacsHbIX arperaToB OyAeT OTPUIIATENTLHO CKa3biBaThcsd Ha 3(PGEKTHBHOCTH
JICHCTBUSA PEareHTOB-TIIaCTU(UKATOPOB.

Ilocmanoeka 3adauu. llens pabOThl — SKCIEPUMEHTAIBHBIE HUCCIIEIOBAHUS
PEOJIOTUYECKUX  XapaKTEPUCTUK BBICOKO KOHUEHTPUPOBAHHBIX BOAOYTOJIBHBIX
CYCHEH3UH B IPUCYTCTBUM AOJIIPHBIX PEAreHTOB.



H3znoscenue mamepuana u pesynvmampl. BoIOYyroibHbIE CYCHEH3UH
IPEICTABISIOT COOONW HEHBIOTOHOBCKHE IMCEBIOIUIACTUYECKUE KUJIKOCTHU, BA3KOCTb
KOTOpPBIX HE TMOCTOSIHHA U fABIsAeTCA (yHKUMEW HanpsbkeHus casura. Jlns
OIpe/eNiCHUs] BIMSHUS amnoJsIpHBIX pearHeToB Ha TekydecTb BYC ompenensiiacek
CBS3b MEXJy PpEOJIOTMUYECKUMH XapaKTEpPUCTUKAMU JIUCHEPCHBIX CHCTEM U
MHTEHCUBHOCTBIO MEXAHUYECKOTO BO3JCHCTBUS HA HUX ITyTEM ITOCTOPOEHUS MOITHON
pEOJIOTHYECKON KpUBOW TeueHus. Peonornueckue ucciaenoBaHus MPOBOJWINCH Ha
poTauMoHHOM BHCKO3uMeTpe «Peorect-2» B nmamazone ckopocreu casura 0,5-
437,4c™ mpu 25°C [8, 9]. Teepaas dasa (urcTsiit yroms Mapku JII') HMeeT KPyIHOCTD
Menee 0,25MM 1 30J1bHOCTH 2%, TpaHyJIOMETPUUECKUN COCTAB OMMOTATbHBIMN.

Ha puc. 1 mnpeacraBineHbl peonoruueckue Kpubblie TeueHHs 60%-HbIX
BOJIOYTOJIHBIX CYCIIEH3HUM ¢ JJ00aBKaMU Pa3IMYHBIX KOJIUYECTB KEPOCHHA.
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Puc. 1. Peonornueckue KpuBble TEUEHNS BOAOYTOJIbHBIX CYCIIEH3H ¢ JoOaBKaMu
KEpOCHHA B Pa3iIUYHBIX KOJIMYECTBAX

W3 paHHBIX CleQyeT, YTO PEOJIOTMYECKHE KpUBBIE ISl  CYCIEH3Hid,
obpaboranubix 0,15 m 0,25 Mmac.% KepocuHa HECYIIECTBEHHO OTJIUYAIOTCA OT
KPUBOM, MOJTyYeHHOW HAa YUCTOM CyCeH3Un 0e3 100aBOK aroysipHOro peareHTa. [lpu
YBEJIMYEHUM MaccBOro cojepkanuss kepocuHa n0 0,5% xapaktep KpHBOM
n3Mensiercs. [lpu ManbIX JaBieHUSX TEUEHHWE MEUIEHHOE C NMPAKTUYECKU JTMHEHHON
3aBUCUMOCTBIO CKOpPOCTH JAedopMallii € OT HaIpsSHKEHUs CABUTA T U MaJbiM
HAKJIOHOM, COOTBETCBYIOIIMM BBICOKMM 3Ha4eHHUsIM BsI3KOCTH (1 = T / €). Ha sTom
ydyacTke, 0003HaueHHOHM Kak AB, TeueHue CyCHeH3UU MPOUCXOAUT NpPU
MPaKTUYECKU HEPa3pyLIEHHON CTPYKType, UYTO CBHUJAETEIbCTBYET O MPOYHOCTU



KOAryJIALUOHHBIX KOHTAKTOB.

3aTeM C PpOCTOM T HAYMHACTCSA TMOCTEIEHHOE Pa3pyILICHUE BPEMEHHBIX
KOHTAKTOB MEXIYy dJEMEHTaMHU CTPYKTYphl M 0Opa3oBaHHUE JApyrux. BosHHKaer
JTMHAMHYECKOE paBHOBECHE, XapaKTepruzyemoe JuHeHbIM ydacTkoM CD. B obnactu
pa3pylieHus CTPYKTYpbl 3aKOH TEYEHHUsI OMNMUChIBaeTCi ypaBHeHuem IlIBemosa-
bunrama:

T=174 T N &,
rae Ty — OPEAcNbHOE IWHAMUYECKOE HAIPSHKEHHWE CIBUIA, #),, — IUIACTHYECKas
BSI3KOCTb.

BennunHa 74 XapakTepu3yeT CABUTOBYIO MPOYHOCTh CTPYKTYPBI IUCHEPCHOU
CUCTEMBI M ompezensercs 3kcTpanosiuueid npsmod CD Ha och T. MakcumaiibHas
npouHocTh CTpyKTyphl BYC ¢ nmobaBkoit kepocuna B konudectBe 0,5Mac.% (7q =
2111a) cBUAETENBCTBYET O TOM, YTO AIMOJISIPHBINA peareHT OTPUIIATENIbHO BIIMSET Ha
TEKy4eCTh M IIOJBWKHOCTb CyCHEH3UU. DIOKYJSLHS YroiabHBIX YacTHL[ 4Yepes
IIPOCJIOMKY aIlOJIAPHOI'O peareHTa YyBEIWYUBACT CWIY COIPOTHUBIICHUSA CIBUIY,
BO3HUKAIOIYIO IIPU OTHOCUTEIBHOM CMELIEHUN CMEXHBIX CI0€B. [[ns paspymeHus
(bnokyn TpeOyroTcst OOJbIIME HAMPSHKEHUS, YTO BBIPAXKACTCS B BHICOKOM 3HAYCHUU

IJIACTUYECKON Bs3KOCTH 7], = 0,1151Ia*c. be3 nobaBku kepocuHa 3Ta BeIUYUHA AJIs
BOJIOYTOJILHOM CycIieH3uu He npeBbimaeT 3Hauenus 0,05711a*c.

MOXXHO TpEeANnoIoXKUTh, YTO DJHEPrus, HeoOXoaumas JJisd pa3pylIeHUsS
KOAryJsIMUOHHBIX ~ KOHTAaKTOB  MEXAY  C(JIOKYJIMpPOBAaHHBIMM  YacTHUIIAMH,
ONPENEIIAETCS HE TOJBKO PACXOJOM aIlOJISIPHOTO PEAreHTa, HO M MPOYHOCTBIO €r0
3aKpEIUIEHUS Ha YTOJBbHOM MOBEPXHOCTH, a TAKXKE DHEPrUEH MEKMOJIEKYISIPHOTO
B3aMOJCHUCTBUA BHYTPU CaMOro peareHta. B CBSI3M C O3TUM  BBINOJHEHO
HCCIICIOBAHUE BJIUSIHUS COCTaBa HaubOoJiee IMIUPOKO MPUMEHSIEMBIX amnoJISIPHBIX
PEAareHTOB Ha PEOJIOTMYECKHE TMapaMeTpbl BOJOYTOJIBHOW CYCIEH3UH, PE3yJIbTaThl
KOTOPBIX MPEJCTABIICHBI HA PUC. 2.

Jiist uccnenoBanus ObUTH TPUHSATHI AllOJISIPHBIE PEareHThl: KEPOCUH, alloJIIPHBIMI
apoMaTU3UpoBaHHbIM peareHT AAP-2, TtommBo mieyHoe OwitoBoe TIIb wu
TepMOTa3oilyib. B xo/e nccnenoBanuii rpaiIu€HT CKOPOCTH CABHUTA OB MOCTOSTHHBIM
¥ COCTABISIT 9¢ ™.

JlaHHbIE TIO3BOJISIIOT 3aKJIIOYWTh, YTO HaWOOJIbIIICEe BIIMSHUE Ha CHIDKCHHE
TEKY4YeCTH BOJIOYTOJIHOM CYCIIEH3UM OKa3bIBAIOT J00aBKu TepMorazoina. [lpu
BBeJlcHMU ero B kosmuectBe 0,5% OT macchl TBEPAOTO, CYCHEH3UsI MPAKTUYECKU
TepsieT CBOM BS3KO-TeKyuue cBoicTBa. bonee cimaboe oTpuuaTenbHOE BO3AECUCTBHUE
umerot peareHTsl TIIb u AAP. Ognako u 3t cobuparenu npu pacxoaax 6onee 0,25-
0,3% cnocobctByoT pocty 3ddexTtuBHOM Bszkoctu Beimie 1Ila*c. Tlpu 3TOM
WCMOJIb30BaHUE KEPOCHHA BBICOKHME 3HAYEHUS BSI3KOCTH JOCTUTAKOTCS TOJBKO TPH
ero MaccoBoi koHueHntpamuu 6omuee 0,4%.

C muenpio BbIsABICHUS (DAKTOPOB, OMPEICISIONIUX PA3TMYHBIN  XapaKTep
BO3JICUCTBHS aMOJISIPHBIX PEAareHTOB HAa TEKYYECTh BOJIOYTOJIBHBIX CYCIICH3UH, ObLI
uccinenoBan ux  cocraB  MetonoM  HMK-cnektpockonuum UM BSI3KOCTHBIE
XapaKTEPUCTHKHU.
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Puc. 2. 3aBucuMocTb 3 PEeKTHBHOM BI3KOCTH OT PacXo/a PearcHTOB

Pe3ynbTaThl 3THUX HWCCIENOBAHMM IIO3BOJIJIA TPUMTH K BBIBOAY, 4YTO
HaVMEHbILIEH PEAKIUOHHOW CHOCOOHOCTBIO M3 BCEX HCCIEIOBAHHBIX PEAreHTOB
oOnagaer kepocwH. He3HauuTenbHOE COAEp)KaHUE TMOJSPHBIX TPYMHN, OOJIBIION
yAENbHBIA BeC anu(paTUueCKUX COEAUHEHUN OOYCIOBIMBAIOT BO3MOXHOCTb
B3aMMOJICHCTBUS KEpOCHUHA C THIPO()OOHON MOBEPXHOCTHIO YIS TOJIBKO 3a CYET
MEXMOJIEKYJIIPHBIX JMCIIEPCHOHHBIX CHJI, YTO HE CIIOCOOCTBYET 0Opa30BaHUIO
MPOYHBIX CBsI3€H CPIIOKYINPOBAHHBIX YTOJIBHBIX YACTHIL.

OcoOeHHOCTH CTPOEHUs apOMATbUYECKUX COETUHEHHMM, BXOASIIUX B COCTaB
AAP-2 u TepMOrazoissi ONpeaeisitioT BBICOKYIO aKTUBHOCTh 3THX PEAarHETOB IPHU
B3aUMOJICCTBUHM C YTOJBHOM NOBEPXHOCTBIO. APOMAaTUYECKHE COECOUHEHUS MOTYT
3aKpEIUIATbCS Ha TMOBEPXHOCTH VYTOJBHBIX YacTUI] B HauOoJiee BBITOJHOM C
DHEPreTUYECKOW TOYKH 3PEHUS MapaJUIEIbHOM IOJIOKEHUH 34 CUET JNUCIEPCUOHHOM
M HMHAYKIIMOHHOM cocCTaBisirommx cuig Ban-gep-Baansca. Hanmmume pasznmyHbix
noJisipHbIX rpynn B coctaBe AAP-2, tepmorasoitnst u TIIb nossiaeT BeposSTHOCTD
BO3HUKHOBEHHS BOJOPOJHBIX M JHNOJb-AWIOJBHBIX CBS3€H C MPOJSPHBIMU
(YHKUMOHATBHBIMU TPYyNIaMd Ha YroJbHOW MOBEPXHOCTH. DTO TaKXkKe JO0HKHO
CIOCOOCTBOBATh YIMPOUYHEHUIO KOHTAKTa «aIOJISIPHBIA peareHT — TBepaas ¢asza» B
Pa3IMYHOM CTEIIECHMU.

N3BeCTHO, UYTO BaXXHOM XapaKTEPUCTUKOW aloJIIPHOTO peareHra Kak
cobuparens npu GIOTAITMOHHOM 00OTaIIEHUH SBJISCTCS €r0 BA3KOCTh. JTO CBS3aHO C
TE€M, YTO YE€M BBIIIE DHEPIUS B3aMMONECUCTBUA MOJEKYJ YIVIEBOAOPOAOB MEXKIY
co00if, TeM BBILIE JODKHA OBITH M SHEPTUs UX B3aUMOJICHCTBHUS C MOBEPXHOCTHIO
TBepAoN ¢a3pl. B uccinemoBanusix mnpoiecca ¢IOTaMM TOKa3aHO YBEJIUYEHHUE



paboTHI a[re3uy W TMOBHIIIEHHE MPOYHOCTH 3aKPEIUICHUsT (IIOTHPYIOIUX YacTHUI] Ha
MOBEPXHOCTH BO3IYLIHBIX IY3BIPHKOB IPU POCTE BSI3KOCTU peareHTa-cooupaTers.
OnHako, POCT BA3KOCTH OTPUIATENHHO BIUSET Ha 3((HEKTUBHOCTH aAre3HOHHOTO
JUCTIEPTUPOBAHMS ATIOJISIPHBIX PEAreHTOB MOBEPXHOCTHIO YTOJNBHBIX YaCTHII.

JIist OLEHKM BSI3KOCTHBIX XapaKTEPUCTHK aIlOJIIPHBIX PEareHTOB HUCIOJIb30BaHA
BEJIMYMHA KUHEMATHYECKOW BSA3KOCTH, KOTOpas OIpeneNsiach Kak OTHOIICHHE
3 PEKTUBHON BSI3KOCTU K IUIOTHOCTH peareHTa. DTOT mapaMeTp IS HCCIelyeMbIX
pearertos mpu 20°C MMeeT clIeyroue 3HaueHus, M2/c: kepocuH 1,8%10°, AAP-2
2,2*10°, TIIB 2,6*10°®, TEPMOTa30MIIb 5,1%10°.

[lomyueHHble JaHHBIE TI0O HW3MEPEHHUIO BA3KOCTH PEAreéHTOB  XOPOIIO
KOPPENUPYIOT C X BIUSHUEM Ha TEKy4eCTb BOJOYTOJBHBIX CYCHEH3UH (CM. puc. 2).
[Ipu  paBHOM  pacxome  peareHTOB  3(p¢eKTHBHAas  BSI3KOCTh  BBICOKO
KOHIIEHTPHUPOBAHHBIX BOJIOYTOJIbHBIX CYCIIEH3UM YBEIMUUBACTCS B 3TOM K€ PSY.

Bb1600vi u nanpagnenusa oOanvueiiwiux ucciaedosanuii. Takum o0Opa3oM,
NPOBE/ICHHBIC HCCIEAOBAHUS TO3BOJSIIOT  3aKIIOYUTh, YTO JJISl  CHIDKCHHSA
OTPHIIATEIILHOTO BO3JCHUCTBUS aIOJISIPHBIX PEarHeToB Ha TEKY4YECTh BOJOYTOJBHBIX
CYCIIEH3UH TpU (QJIOTALIMIOHHOM OOOTalleHUH IIJIAMOBBIX MPOAYKTOB II€JIECO00pa3HO
UCTIOJIB30BATh COOMpATENN C MUHIMAJILHON BS3KOCTBIO.

JlanpHelIne WUCCle0BaHUsI MOTYT OBITh HamNpaBJCHbl Ha OIpeesICHUEe
BJIMSIHASL OMACJIMBAHUS YTOJNBHOW TIOBEPXHOCTH Ha J(PPEKTUBHOCTH JIEHCTBUA
peareHTOB-IIacTU(UKATOPOB.
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