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(DpsAcTaBIEHA HAYYHUM CEMHHADOM KaJeAPH DAAMAUMOHHON XKMEM)

B paGorax [I,2] usyvamich DpORYKTH PaAMAIROHHO— (M-
NEYeCKOro pasioXshMs NEDXNOpPEYA KaNUA N0CIe pacTBopeHEs
00XyUueHHOR CONU B BOJB.

Buny olGHapyXeMu Xj0paT, XXODMT, uonaxynﬂpﬂﬁﬁ KHCHO—
PoA, XNOPUA, IMIOXNOpUT, ABYOKHCE XJOpA M, KpOME TOr0, HO-
_ xasasa soswozrocrb npucyrcrsun (W5 ( 04,0, ) m owucnos
R&IMA., AHANOTMYHNE DE3Y/bTATH nonyqenu ¥ B OOlied paHAaMX
padorax [3,4] .

T.Koynou [: 6] usmepnuEch cHexTpH SNP 00nyveLHOTO nep~
XHOpATA KAKMH NDH KOMEATiOW Yewmnepatype ¥ Ouid OORapYXeHM
- paguxanu (0, u OO

leransuull anaaus cnexrpa SIP ABYOKMCH XHOpa NpoRefed
B [7)] .B [8)u [9] usyvamocs napamarmurHOE NOrICHE-
pue KLE O oOmyuennoro npu uuswofi remmeparyps. LonyueHHHs
cnexepu npunucann papmkany (740, , @B [9] nemaerca mpex-
ROJoEEHHE O CYNECTBOBAHMM NepPEKNUCHOTO paZERana 172{’/ -g-0
B sroft xe padore NpH KOMHATHOH Teunepalype yYCTaHOBIEHO
ofpazopanue noZ zieficTsueM yapTpaduoneTOsOro cBera B 00—
Ayvder.iy o0pasnax NapaMarHMTHOTO UEHTPa, WAEHTHQUUMPOBAH-
moro, xax (&-0-0 .

Tam xe Guiaa CAelaHa NOMHTHKA HMCCHEZAOBATE ONTHUECKLS ,
~cnex&pu 0TpaKeHU OOCKyYeHHHX NMONMKPUCTAINKYECHUX 00pasios
A% 0  u orMeusHN NONOCH NOTVOLEHHA C MAKCHMyMaMy Ha
360 Ay ¥ 385 HEM, OTHECEHHHE K IBYORMCH XJIOP2 ¥ NEPEKMCHO-
My pazuxany (/-0-0 , coorpercreHHO.
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B padGore [I0] oOmapymen npH HHIKMX ToMMepaTypax fo-
pauaruurﬁun GeRTD, nnenru@uunposaunun, xay AByx3apARHuH
won CLOF . , ,

B Bacronme# paloTe HaMM NpelnpMRATH ycnnna ne onpele-
JeHRD NDOAYKTOB PAAMONM3A NEpXNOPATD KOAHMA M HCCAeLoBa~
HED HX BYOPMUHHX DPOBKIEH C HCIIOARIOBGIMEM MCTOAOB ONTH~
yeCKOft CNeRTPOPOTOMBYDHK K BAEGKTPOILOr0 NAPEMALHATNOrS
pe3onaxca,

METOMKA  SKCNBPYHENTA

B paGoTe HCOONBIOBANACH KB NOMMIPUCTANARYECKHO 0Fpad—
o NepXIopaTa RalMd, QONYNEHHNE NHOPOKPATHOH MePeKPHCTaAXE~
senmuil cons, MapkE "y' ¢ nocneAyruMM NPOCYRARAOHHEM M HB-
ssnbvenuew ( pasmepw wacTuu Hc nperuwank 200 ux ), Tax R
MOHORDHCTAJUIM, BHPALSHHHE NCTOAAMM MeJUIEMLOrO MCNAPOHAA
RIM MBAZICHHOTO OXAQXJEHHA BOAMKX PACTECPOBR OWIUEHHOFO MEO=
rokparuoll nepex;acrantmsaumsell ALY, . |

- Criexrpw 0P cummaniicky Ha cnexrpoucTpePd-I1201 B cnerg~
pomorpe BllA-2, COBMOMSHHON C YCKOPLTENCH  HJIGKTPOHOB
5Cr-2,5 , . 9T0 MOIBOAANO PerBCTPHPORATH CHGKTpY B NpONEGCS
oSxyucusd, Tewmepatypa oCpa3us nps OTOM PoryAKDOBAIACH
NPOAYBOM IaBoo0palHOro 83073 uepeld Pe3OHATOP.

- Cnextpu OOTENECKOTO ROTHOWEGHMS NOAYYSHH HA vuexrpo@o-
goxerpe CO—48. HMIKOTEMNEPATYDHNO ONTHVECKHG ONBRIPH Ka=
MEepRAKCH HA cEexTpojoroMerpe CPJ-2 ¢ BCUGAB3OBEHHOM KDEO~
CTaTa, NOSEONANEOIO MSLATH TeMNOpPaTypy ofpa3na OF ~I96°G
no +20°C [18] .

HeTounERAME M3AYYCHHA CHAYXMIH ycxoplranx azexrpoaoz ’
8Cr-2,5 ( E = 1,6 Mos ) E penrrenonckas Tpyoka 3-FI¥-200,
padoTaBEAR LPE KANDAXEHHK 200 x» R npH ToRe 20mxd.

Nlepxnopa® MeAK ® nepxAOpaY cepedpa, CHHTE3KPOBAHHEES NO
MeToNuMKAaN, omMcurnuM B [II] , BRogwmics B p.uerxy A
COrDECTaNNA3amMelt W3 BOJAMNX DacTBOpoB, Konuentpamms Xoda-
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BOK yO28HBBNUBANACH NOMAPOrpafUuecKAM 4HANM3OM DacTBOPOB
ACTUPOBUHEOrOG NEPXROPITH KAJNHA,

Jag onpeieneHMA KOHHOHTPAUM{t PaZHKALOB npoaonunocs
XBOMHOG HMUTOIDHPOBAHMS XUHMH B cnexmpax NP ¢ ucnonkraopa~
HEGM HOMOrpaMM

PESYIBTATH SKCIEPUMENTA

0Oxy44HNE BUBHBASY NOABNEHME TPYNAH NCAOC CNTHYECKOIO
‘uormoueHus B oOnacrH AxuH poxit 230 + 700 HM M 0Opa30BAHMS
PHAR NAPAMAILUYHHX RPOAYKTOB. BHA ONTUUSCKUX CHEKTPOR R
-onaxrpop SlP SaBMCKT 0T ycnOBMM BKCNEPUMCHEA.

Cnexspy SIP: Bux CnexTpa 9llP, nossnAKKe rOCA Npy 0GRy~
WOHYM SHEKTPOHAMM uouoxpncranﬂan A??ZQ npu T = uI96°C,
npEBOXEH HA pMC. I,

TPl Tpynns JUHEH, 060314 Y6 HiHo unépﬂuu Igc H 3, npunan~
‘HOXAT TDEM THINAM NapDAMATHUTHHWX LEHTPOB.

B [8] rpymny ammut I M 2 TUpMNMCHBANTCH pannxaﬂy o,
HaXOZAHGMYCA B pemerxs - AZYJ; B ABYX MATHUTHO-BOSKBMBE-
zearﬂax noxoxenunx. Junmy 3 [IOJ OTHECEHN ¥ HEHTPY

[?ﬂ . Kpusue HagonNeHus i%%% u G cyuuapﬁaﬁ KOH=
uaurpaunﬁ B 2-X NMONOKGHMFX ) NOK&SAHH HA DHC. 2

lipe ocBeileHMd KpucTalla yasspaguonsTobuM cverod (rau-
na JPU~I000), nu00 AHEBHHM CIETOM MMM 3 OHCETPO yuenzu
NAETCH NO MHTEHCHBHOCTM M MCUE3aLT. ‘

Harpesanue Ao T = ~160°C raxke npusopmr ¥ HSusHemAn
B CheKTpe. JuumM rpynmy I NOJACCTED MCUS3ANT, 8 MHTEHCHB-
HOCTH JMHMK 2 BO3pACcTaeT B ABA paaa.

B uurepsaze remmcparyp -160°C - -100°C mma cnekrpa

' KBY6CTBEHHO He MEHAETCH, OJHAKO, BCO JNMHMZ B CHBKIPE yuu~
paorcs 4 nps T = -I120°C + »IOOUC JHHMA 2, B CBA3M G aruu,
‘H8 HaOmoAawTeH.

.~ BrOBB OXxJaZB 0Cpassn A0 rennepuwypu puxe ~-160°C, wox-
" Ho nonyquwb CHEKTp B NDeXHEM BUAG, 063 KAKUX-IMGO H3Me-
posnf MHTEHCHBHOCTER OTZeNEBHUX NMHMH.

__‘_2,8.



B oOnactu TeMmneparyp ~100°% + -80°C Bce omucaliine
IMHEH CTEKTpa McYe3abr. 30T NPOLECC HeOCDATHM M HE COf-
PUBOXAG6TGA OXMOBPEMSHHEM 11 OARIOHUENM HOBHX JMHHY, KO-

‘fopue MOEHO G0 ON NpPHIMCATS KAKMM-IMO0 XAOPCOAE PKALUM
napauBTHRTHUM yentpaM. Jaibreluec Harpepaiue 00pasnon
ZO KOMHATHOH TeMnepaTypPH NPUBOAMT K NOABAGHKL BOCBMU I~
“uuit, npuraxtexauux pagurtnaM ¢, u Tpynnu nepeKpHBE-
BMXCA NMHMH, NpPUHAANCEAWE”, NO~BMAMMOMY, DEHTDAM Tpex
THNOR, He CONopEALMX AZep xiopa, JAAA X OTUETHAMBOL MG H-
PHOUKALMA 3BHCHEPHMEHTAIBNL AANHUX HOJ0CT&TOYRO, MONHO
TMUb NpeANOAATraTh, WT0 STMMU LeHTpauK MOTyr Owvs )
g 0, .

Boe XNODCOAE PRALME NNEPEMATHUTHUE USHTPH MMONT AHMIOT-
 ponuse CHeKTpu, Bpaueius MOHOKDUCTEINOB B MAMWTHOM no-
26 NPUBOAMT K DacHeNAeHHO HAXAOM JMIHMM HA ABE KOMIIOHOH-
TH, COOTBETCYBYNUME ABYM MAPHUTHO-SKBMBAJECHTHUM MONOKe~
EUAM pajukaiior B pemerxe AT . Dan panmsama (Y,

108 sABleHMe Bhepsue Ouno oGhapyweno T.Koymow f[6] -

 CmekTp SMP mpu T = + 20°C meamuaer B ceds cnexTpw
paaukanos (¥J, , 0y , a Taxue rpymny uuEEY oT
NAPALATHHTHUX NEHTPULB He COAGPRAMMX AZep xiopa. B [I0]
CPEAN BTUX NPOAYKTOB ONpellelicHu O3CHMA~MOH U KMCIHOPON.

Nocxe panuaiponnle uskeneuun konuenspanuy 20, u

20, npusenenu 3 [17] . KDHH&H&p&Hﬁﬁ’[@E& pacrer B
reuaﬁue 20 + 24 uacos, a wonnenrpamnn ¥, ywensmaercs,
B pesynsraTe STuX U3NSHEHMJA yCTAHABIMBAKTCA HOKOTCDHS -
savenus (%0} w [{(#0;]. Paxmammonno-xumuueckuli Bxol
ZBYOKMCH XNODPE, M3uspeHHuH yepe3 24 waca nocne o0nyys—
A pased 0,45 uoneryn #a 100 am.

CEeKTPH ONTAUSCKOTO 0T AONEHHS
B CNIEXTPH OTPaReHHH.

 Ha. pﬁc. 3 ( KpUBAR I) H300DABEH CHERTD NOTNONMEHHA
xpueramna A0, o obmy.eruoro PeHTTGHOBC HAH Ly QN
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xmxanos » AP0, npw T = +20°C noue2aHo Ea puc. 5 K 6.

B cayuse nonaponaﬂuﬁ ﬁﬂ&@ HOHGMK MOAW HCOONB3OBOAMCH MO~
HOKPHCTANIMUECKME 0Opa3UY ¥ HIMEPANHCH KOHIIE HT Pa LA pa-

pexanos (00, u 000, .

HaM He YZajiOCH NMONyMMTh MOHOKPHCTATIH NMepXnopara Ka-
' AHA C AOCAaBKEMM MONHOB CeDelipa, NPATOAHHX ANR H3Mepe HNlt ,

B NOBTOMY MCHOAB3ODANMCH NCTUKPUCTANNMYECKHE 00pasyH. B
BTOM CAY4Ae.MIMOPRAACH CyMMa pHAf ronuentpauuﬂ 113 pAMA THAT-
EHX HELTPOH.

WsMepsEMA MPOPOMAMMNCE ueped CYTKR Hocie OCNyyeuMR ANA
yreHbmeHRA OLUOKY, BOSMOEHOR E3-38 NPOTEXBHRA ICC]EDAKMA-
IMOHHLX NPONECCOB, KOTOPHE OSuUNM OTMEYORH NDE K3YYEHHM
YHMCTOIO NepxNopara Kanun, Taxuu o0paloM M3MepAIMCH yCPa-
HOBHBUMOCH KOHUGHTPARUMM paiMKanos, |

~ 3BavYeRHN BTMX KOHMUEHTPALMH yMeHBBANHCE MM BPOAGHUE
M6JR H YBeXAMUYMBANMCH RDH BBOJGHEM KOHOB cepelpa.

CnerTpy Nud)y3HCOro OTPAaxXeHMA TARME MIMOHATMCE IpPW
BBOJoHNt R00anok. N0CasiM MOJIH yMOHBEAXT HHTEHCEBHOCTD
CMeKTPA BO BCEM AMANQS3CHe ZANMH BONH, NpHUGN HRKCONGS CKIB-
HO B padione MaxckMymuB 360HM M 255 HM. H0GaBRX HOHOB Cé&-
pepa ocnalasor monocu 255 EM, 280 EM X 440 mM, OAHOBpPO-
MGHHO YPeIMuUMBafl ONTHYSCKYM NAOTHOCYR B ofnacrd 300 ¢
390 nu. :

OBCYXLENUME PE3YIBTATOB.

HayyeHWe peBYNABTATOB , MONYYSANLX NpH HEIREX TeNnepe-
Typax NOATBEDEAS €T NPABHIBHOCTH NPEANONOXenHA, CAGRAHEO-
ro®» [8] o cymecrzonanku (/) » AByX WerHETHO-HODEKBE-
PAJEHTHHX MONOXOHMAX C PA3HNME X8PAKTOPHCTHKAMK CIEKTDOB
( rpymnu qeund I 2 2 ).

" Bo nepBHX MSMcHOHEA B cnextpe SIP, COOTBETCTBYRNES
16 pexOAY (%Z? M3 OJIHOPD COCTOSHER B Xpyrog, He CONPOBOR-
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npK Teunepatype XMAKOTC a3ora nOJon 2 upaﬁ.

Kpusue 2 u 3 Ha 37TO0M ‘PHCYHKE NpPeACTaBIADT cOGOH cnexm»i
pu TOro xe o6p.3ma nocie ‘narpesaima Ao T = ~100°C u T =

=20°C, cooTBETCTBEMHO,.

o

MaKCHMyML ollOTAOUESHUA DACTIONOKOHN BONUIU 255 HM, 440au,
530AM ¥ 6I0Hu,
- Harpesanuc e conpo,oxnaercﬂ MOMGHEHUANN B CTIOKTDO nc
T = ~160°C,
*Npu T = - 100°% ¥ Buwe NPOMCKOZMT OCHaCHeiMe HONOC

norxomenMa Ha 610aM ¥ 520 HM M HEKOTOD0O YRENNYEGHEEO ONTM-

4ecKOH nuaoTHOCTH B uonoce 440 nu, :

CnexTpu NOIrNOWEHKS MOHOKPUCTANIIOB ,‘noxyqeﬁﬁue nocae
X o0myuyeHMs NpU KOMHATHOH! TeMleparype, NPUBEASHH HA PUC o4 s
Baecy kpusag I - cHeKTp, HaOALZAEMH[ 4yepe3 ABa 4ALA NOCKS
oGzyuenus. Kpusue 2 ® 3 noxyyeHu Nocle OCBEleHUs oCxyuen-~
HEX xpmcrannon ynampa@ncnewoyum CBETOM M MX HATPEBAHMH X0
T = + 60°C, cooTBETCTBEHHO.

flonocy nOrnoKEHus B CHEKIPE HienT HAKCHHYMY TIDA 2559
280, 360 m 440 um.

OGuee ocnatrexus HOFIOME HHA npomcxcnﬁmee np# Barpess,
Golse UOMETHO B OCNACTH KOPOTHKOBONHOBHX MAHCHMYMOB.

Yuprpafuonercsoe Oc¢Bollenue  ( Kax HePUABT PHPORA HHEY

¢cseToM xauny JPH-I000, sax ¥ ¢ NOXOCCBuM CBETOMUABTPOM EA

310 uM ) HapAAy c ocmalNeHmeM NoONo¢ 255,360 u. 440 nu ype-~
JMYMBAET NOTNOmEeREe B o6nacTd 275 uyM + 350 Hu, )
Crnexrpn AuddysHOTO ULpaXeHMA OCHYYEHHOTO NOPOHHA NED-
XNHOpaTa KaJUf OTAMYAKICH OT CHEKTDOB NOTICHEHMA MOHOKDUS~
RAN0E OTHOCUTEIEHHMM SHAUCHAAMM OUTHMYECCHON IDIOTHOCTH 3
PaBHLX JUaCTHAX CHEKTPA M UETHOGCEDY OTAEILHHX MAHCHMyMOB

- MOMIONeHER. MancHuyn Ha 360 HY B ZTOM CAyYaE He NpOAENACT=

Gﬂb ’ ‘ A
Brusnys ﬁuﬁaﬁax MOHOB MeXM W cepelpd.

BruAnNe BBOJHMLX COKpUCTAAAN3anMell ZoSaBoR NepXIopsE-—.
va WeIH M HepxnopaTa cepeOpa HA BHAUCHEA KOHUSHTPAUAMA pae



JADTCA KAKHNMU~NMOO KOMCHeHMAMK ONTHMYECY''X CNERTPOB, Bo-
BTOPHX, NP YARTPAQHONETOROM OCBONEHMM 00pPAdNOB KORHO
HAaOnoaaTh OoCPaTHHU Nepexon, XoTA M 0ed KOMMU&eCTBRRAHOrO
COOTRETCIBUMH.

BHCORDS HOTCHYBCTBLTOARHOCTDL HPOAYKTA ARWMEry THHMH
3 ( pmc. I ) B cnorrpe B0P npu - 196°C me npormpopeumt
er0 MACHTHOUNBLMY KEK {%ZQJZ ‘ ~

Yunporue NMHMM CHEKTDa NPW DOBRUCHNN TeMileDAYyDH By~
BRKO, 1O~BHAMMOMY, DO3MODGKMDAHMEN BPANSTENBHRY CcTeneHel
CBOOOMM w YOLoAHG:LHMEM CHABHO AIMIOTPOIHNX CNEKTPOB.

Honocy nornosenus, HAGHKDAGEMHE B YARTPAOHONGTOROH B
BHAVMOK OGHaCTSX CNTHYSCHOTO CIeXKTPa 1IPR PA3HLX TOWREpa-—
RYPAx MOYYT OuUTR OTHGCEHH K CTACASHEM NPOAYKTAK DPAJMONE-
88 MCXOAR M3 NPUBEJIGHHHX HMXG COOOparHMil.

Monoca ¢ MaxcHuymon #8 255 nu MOXeT OnT3h NpAnMcana
HOHAM XJIOPHTA . ‘

XHOPHT ABRASTCH OAHKM M3 nponykron panwonnaa AX/G, .
Marcuuyn nornomenns (70, wex B BOIHLX PACTBOPAX, Tax ¥ B
TBOPAMX XMODBTHIC MuTphuax [12] Mexny DOAM3M 255 HM.

fornomenme » 00x.CcTH 80 ny, no-puauwouy, 00yCROBIE&EO
cymecrrosauMen » obnyvennen ACY; monon runoxnopura, Bren-
WEX CIM3XYD N0JOCY NOPNOReKMA B B 00Xy NeHREX XAOp&TEX
¥ B BOMAHOM DACTRODC. YACTHYHO HOLNOWEHHe D 9roil o0nactTw
BH3BAHO LOHAME XHOPHTA, MONOCA KOTOPOrc Huee? NOPETEO
pCauay 280 ma  [12,13] .

llonoca Ha 360 MM UPHHAAREXNT ZRYOUECH xnopa. han 2B~
HOTO YTBEPRASHMA MMELTCR CNEAYNIME CCHOBHHUAL
. crexzp P, » rasomofl gase, 3 PACTBOPGX B THEPANX MATPE~
LAY EMEET MAKCHMYM [ornomerus oxono 355 4 360 mug
HBTPERAHMC , YABTPAGHONETOBO® OCBEmeNHs H BBojcius A0~
Gapor OLMHAKOBO DJURDT Ha MHTCHCHEROCTD PTOR JHHEH B
cnewrp 9P &, « |

llonoca 440 pu: Camsxasg D0 NONOXBHUR NOAOCE NOTIOCWEHAA
( warcuuyx 450 ¢ 460 me¢ ) maOnpfesach MHOTHMM ARTOpA~
um 3 oonywennow AU, [12-14] . E6 mpumicurant miGo 030~
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BEZ- nworaw [I3] , nnGo mectuomuch xaops (I2] , nwGo BxeXE-
POHHOMY HEETDY OKDA4CKH, SHANOTHYHOMY F ~ [IEHTPY B MEAOYHO=
ranoMIHEX xpRcrannax [I4] . Ozsaxo,» nepxxopare X MR
aonoca 440 Hu He MOXGT OuTH ORHCO3HAYHO OTHECEH K 6%

win ¥,0 .

DecTHoxHCH xAopa odpancr”ﬁ na TpﬁXOKHcH KO 3 odpas-
nax A0, , oSmyuenmx npr -196°C, 3aMeTmuX KOERuECTD

¥0; » cnextpax JUP e BaGnPARETCA, TOPAA KAK 6CYTSH '
cuaBHOE noriomenue ua 440 ¥, B0 OW TPYAKO OCBRACHUTH
odpasoparme Gonsmoro romuecrsa (40 B srox ciywae,

O020HHE MOH ABASETCH NAPAUGTHMTHCH uacTHRUOH, H MIMOHO-
- HEe ONTKYSCKOY NAOTHOCTH B NOAOCE €T0 NOTACKEHWST JOIEHD
6uno Ou CONPOBORLITLCA. COOTBOTCTBYNIMLA RIMOHEEMAMK CHOKT~
pa JP npu sarpesap=® W yasrpaduoncropoM ocpedenum. Ho ya~-
ROTO COOTBSTCTRAA 6 HACIDAACTCH, |

Tagiw 00pa3ow, OTHECCHES 3TOR N0JI0CH K NOTrNONSHRD
SHCHTPORHHME NEHTPAMN CHPICLM OKHILDEETCH RANCONEE BEPORT~
- BuM. OHO ROATBCPXASOTCH 1 uKe TEM, NTO NPR JCLURKELHN TOM~
JEPATYPL MAKCHM M CL XKTaeTCH B 00AaCTEH (onee KOPOTNEX AR
ROIH, 4YTO XADAGKTEPKO AAR honoe P - UCHTPOE B MBJO ..O=PENOEA~
BHX RPHCTRUNAX.

nonocu ¢ Amuwe= 530 Bu X 610 HM, CyNeCTBYDEMO NpR T <
- IO” C, NMpEABAZEXAT, NO~BMAKMOMY BRCKTPOHHO-3IOWTOY
LenzpaM, OXEME R HEX MOXeY OuTH ABYX3apaiRmH noal@%% .
Apyrus , BMEMMO, SBAACTCH SHSKTPOH, BAXPE&YEHEUP aerxyﬁo~
ROft AopymKO! . ‘ :

Hero¥opoe YRCHEYEHNS RRTEHCHBHOCTR noxocs 440 i npm.
TepMENECKOM paspysenmy monmoc 610 mw W 530 mu Moxno ofnac—
HETH NEPEXO0AOM YACTE BSXBAVEHMMX 3ZEFTIPONOB H3 MeNx Ho~
Bymex » OoAec rayGokme.

Buumzatke cnegspor npe T = ~196°C u T = ~100°% noxa-
SHB3EY CYNeCTBOBAENG ROTNOMENNA ¢ MEXCHMyMOM ORDAO 260mM
FePMEYNECKE HACTRCHIRHNM NMPOAYKTOM, xoropun s BOJMORHO,
ABAARETCA YEeTUPEXOKUCH XNOpa, ;

Kax rorasayo 8 [IS] ysennuenne onTtrxecitoff NIOTHOOTH
npy Zle Bonmw 320 Ky nop LeflcTenew ynpTpaduoneTOBOTO
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pyea BHIBAHO oOpasopauMen uoros (¥, . Ho morzoneuse B
pafiose .300-340 MM CymecTByeT ® TOrAa, KOIAA AMXNODEA HO-
NOB HeT, NpMucM, NPE BBEXGHMM HOHOB CeDeCpa €T0 EHTEHCHB~
HOCEH yBeAmNMBAGTCA. Ho HCKNINYEHA BOSMOXMOCTH, YTO OTHET~
O?BORNOCTL B8 9T0 NOrUONGHME HCCEP TPOXOLMCH XNODA. '

- Pesyuszaty MCCASAOBAHMA OJITHYRCKOTO NOTNOMEHMA M NA-
PASLIHETHOTO PESOHARCA C yY6TOM NPOBEAGHROR aarepnpera~'
MM ONGKTPOB MOTYyT AGTH HEKOTODHE CBEAGHHA O MOXAHM3ME npo-
TeceoB, nporexammux B ACY(, npu ooaydeHau.

HuMeevCA CyHMeCTBOHHAR PA3HKNA MeXAY LNTHYOCHHME CNEKT-
‘panx @ onorxpauu BIP, moxyvohrwik np T = -I96°C BT =
+ 20°¢.

HarpepanEe OOXy4oHHWX 06pa3n0B OF TEMIEpPATYPH XUAKOFO
43078 AO KOMHATHOHM TOMNcPATYPH CONPOBOXABOTCH MSMEHEHMS MM
EQK B ONTMYOCKMX CIEKTPAX TaK R B cnexrpax JIP B Hanpas-
IBREW YMORBEGHHA STOTO PA3AHUMA.. :

Opanmas BC BHEM8HNE, UTO NOPBEYHNE NPONECCH B3aHMOAeH-
CTBMA KBAHTOB MSIYYSHHMR C MOJEKyH&EMH BONECTBA He 34BHCHAT
0F TOMNEDATYPH, naxuo CuRTATH, UTO MHOTHE NDOAYKTH, Halap-
Zaomus npu T = + 20 C ., adpaayn&cn B Pe3yNBTATE BT OPUIHHX
peaxuzl.

_ Gymecrnonanne KOHKY pUPy DI nyrsn npeBpaleREf N8PBYY-
BHX- DPOAYKTOB PaZ#OI¥3a B KOHEYHHS MOXeT NDHBECTH K pasiH-~
QED COCTABOB KOHEYHHX NPOAYKIOB B Cliyyae OCHyYeHHA NpH pas—
HMX TOMRepaTypax. MsucHeHMe BKCNCPHMEHTANBHHX yCAOBMH MO~
‘EOT CMOCTHTH NPONECC B CTOPOHY TOM MJM MHOH ROHKYDUPYDMEX
peammﬁ. nsueann, TaKHM odpasou, OTHOCHTE ABHHE BHXOAH MO~
AYKT0B, . . .

. Bwenmuecs B [{6] Aaumue Mo M3MEPEHHN DPAZMAIMOHHO-
XMMHUEOKHUX BHXOZ0B OCHOBHHX XHMHMUECKM QHANMBUPYEMHX NpO~
Aykr0B [~Auomusa Ao(’j, npn pa3mux TeunapaTypax OCIyYeHHA
HOK&SHBADT, YTO HAOIVZaeMne M3MEeHeHM HOBENMKM, STO MOEET
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OHTH CHSACTBESM NRCO CYMOCTBOBAMER AMEL CAHOLO GOHOP=
HOTO DyTA PTOPRUKUX Npenpamensil, ZEG0 OGPRSOBSHES OF~
BHEX B T6X X8 KOHOUHHX npomma NOOPeNCTROM DABANUMNY
pearuafi.

TPeXORECH XZODA, nadzzmaxaﬁ uszezzcu 3P, » ofpa=
ByDEANACA CO unaqmemsm BHX 0Z0M ( opa Wi~ I R

[Gmar] = 0,8 worexyz na 100 e» ).mpm xounauoﬁ
TeunepaType, orcyrcrsyer B AU, , oOxysHEOM HpN
~I196°C. BuxoX Xe ZByOKNCH XZOPa ( KOKISMTpAIMA mane~.
PHEACH u6pe3 24 waca nocus oGayuensa nps T = + 20°C),
yxembraercr ot 0,45 xo 0,11 sonexy® R rpauM NpN NCRg~
ReHNK TeMNEDaTYpU OOKyvesmr ue or 4 20°C xo -196%C,
~ Creaomatensno, so-nepexx, 0, ® (¥0; ©e meEAvLIOR

MePBRYNH¥R NPOAYKTAME DALAMONN3E K, DO BTOPMX, CyEOCT-
ByoY PeaEmEA ( EAR TPyNOA DeaxuEil ), KORKypEpymRAS ©
PeSRIEANE EX o0paSOBARNA M NPOTCKEWEAR NpH 00886 HXUKOR
Toumepatype. Ecam ofpasopanme ¥/, npomexozme no PeAKTRE:

f!ﬂé - {if% "5 ]
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| (00, » €& —~ rpodysme . ,
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) &’?0;;, e (0, e f,
B nponeccs OUXyvaHMs BTO HOTY? OLTH mpmamaomam SEE KT~
poan, o0prdopapmecs 38 cNe? ZoRCTBEA HOBMIMPYyMEOrO HB-
sysemun. Yuacrue (¥, B pesximm ¢ 2TOKTPOHAME IPEBORUE
¥ HeumnefnoMy xapaxtepy rpmmoft maxomtemma (¥, .

C pocrow xommemepamam (¥ wmomkypeHums MeRNy BEmM
HPONBOCOM W DORRTEER AKXUERTAPOBAHMA anampox@ AHRORAKA
JORAEBRETCR, BLWBOAR X ywerbmommp muxosa (¥ o

Dedeney EDECTARAMYECKON CYPYETYDH, 3AXBATHRAA BIERT—
POHH,28XE3 BARADT EO 5YH DOAKUME  HA BAUAM.HOM CTANMRM Da-
ZMONM33, KOTAA EX KOHNEHTDATHS CYNSCTBOKAR.

HoNeryi “PEXOMUCH XJOPE MOTYY YYACTRORATE B EeCKONE~
KEX MapannenBHEX PeaKmEAx, paccMorpenmsx 3 [I7].

O0pasorenMe XBYOXHCE XNIODE MO PEBKIME:

ﬁl’a‘(, - L”f@ "[{,



| NORERNOHO, T&K KAk T'efoNk DAXMEANOB (%Z@ noe coextpax 30P
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10 ROMMYBCT LS (%0 « flgcnepaxsandoLy 08 uanonneuua JBY O~
EUCH XAOPE MOEET npouexnnurz 10 CXBMO:
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 B0O YBOMHUSHHO KOHHGHTDPHNKY {0, we papHD YMBHSHEHHD KOH-
neuxpenau (Y5 .
Xzopatr, XNOpHT H THIOXJODHT HBUALICH IMO0 [pORYKTEMH
peaxguit pexoMOMpayMM SEEKTPOHOB C PBAMKANAMM (%Zg Cloy v
’ 6%9 . nndo 06pasynecH Npu pacnaze ncsdyxnaﬁuero BHM O~
; z?zg , MoTOpuE N0 AaHHEM [I-4] ABIRGTCA ORHMM
‘aa [8PBHYHHX NPOAYKTOB B3AUMONEHCTBHEA M3NyUGHUA C L6pxr.ppa-
TOM KBNMA. ! B ' |
Xapaktep BIMAHUA BBOAMMMX B pomerxy ACY(, noGasox ua -

OCTAB M BHXOAM MPOAYKTOB PeUONMIA MOEST ONpeAednthls Das-
MMUHHMH Nponeccau, B pasHux clydasX HARGOIEe CymECTBEHHN-
M¥ MOTY? OWtL XMGO ACHOPHO-BKUENTODHWO CBOYCTBA AOOEBOK,
' XAG0 XapaKeop MSMEHEHMA UMW JEPEKTHOCTH KPACTANLIMUGOKOR po-~
BEPKM MAW MX CHOCOCHOCTH CHYyZMTE HOHTPAMH pPeHKOMOMHAUMR BHEKE-~
. POHOBP C PaiMHeNaMd, IMO0 KAK4E—TO APYTHS CBOUCTEA.
: YpeIuyeHHe paZdalMOHEO-XHMHYECKMX BHXOX0B pajiuxalos #o-
~ HauM cepeCpa BHOHBAGTPCH TOM, YTO0 OHM ABHANTCA AKUENTOpaMA
. BMORYPOHOB M CBOMM ADHCYTCTBMEM B PEMETKE yMEHBIANT BEPOAR~
HOCTH POKOMOMHAI[MM SUEKTPOHOB C PAARKANAMM,.

O6yee ocaalmeEMe CHEKYpOB nu@@yanuro OTpakeHUA oéxyqeﬁ—
moro AC%0;  w yuemsmenue suxozos (40, u (¢0;  wonaun &~
MOEHO 00BACHUTH NpeHMYIe CTBeHHHM HX ZeiftcTBMEM B POJIM LBHT~
POB peHouMOMHAUMHE, a Takze BO3MOEHHM yMEHEWEGHUEM KOHOGHTPE-

- num &EHOHBHX BAKAHOKA B AONKDOBAHAHWX 06pa3suax,. Bikanue KO~
go (v°7 , K8K QKUENTOPOB BASKTDOHOB, B LAHHOM CAyyYae KON~
NeHCUPYETCH NPeolaazamuMi ﬁpoueCcaMu HPOTHBONOJIOKHOT O Ha~
npaBnenun, [IpMHuMasg TaKoe 0O0LACHSHHE, cneﬂyem NPERTONOLUTE,
710 PoaKIMA pexouénaauuu ¢ _yuacTueu vt
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‘HgMeHeH4s CHEEPPA ONTHIECKOrO NOTNONEHWA NOA AcHCeBEONM
yEBTPAHORE TORONC CEATA OchnoBaaﬂu YMEHBUCHUEM KOHUGHTDA-
¥ OeHTPOB OKPSCxE ( A uanc = 440 HM }, ABYCHHCH xuopa
(A ygge = 36U M ), xmopega (1 ... = 255 HM ). Boapaoza-~
HH#G ONTHUYSCKOH o(IOTHOCTH npH 320 HM, BH3IUBABMODE 5&Kannaaaau
- 0, wackupyer neauuxno%‘yueubmenae NOrIomeHEA B 3T0H 00~
‘EQCTA BA CYeT PASPyMEHHA rPEXOKMCH XJopa. OAHOBPOMBHEO O
pacnaZoM AByOKHOM XA0pa, yPEXOXMCH XNOpA M XAOPKT-HOHOB
'BCHEHCTBHE NPAMOro XeHCTBHA YJAbTPadbUCNETOBOr0 CBETA NPOTEKART
peaxnsr (&0, u [0y c ocpoCoxzammuuMcA 43 JIOBYUSY BHORT-
pOHAMA. Knxxopnx-ucau o6pasynTcs B3 XJNODUAA M &TOHMAPHOTO
XRopa, ABIARMGTOCA MPOAYKTOM pacrsafa AByOKMCH XIOpa,

CyAf NO ONTHYECKUM CNEKTpPaM HAarpeBAHHE NPMBOXET K CHEG-
HOMY YNEHENEHHD KOBNEHTDALMM CONBUMHCTBA HAOHOREOMEX NPOAYE-
- 20B, DTO0 NPOHCXOXUY MO CACAYMNUM NPUUMHAM: XJODAY ¥ TUNO-
XJIODHT? OEPEXOAAT B XHNODML M KMCHOPOL, LEHTPH OXDACKE pacna-
AABTCSH,H. OCTOOORA8lUABCH DUCKTPOHN, DSKOMOMHEPYR C PaARKa-
xaua 0, u [(f0; , o6pasynr NpOAYKTH, HPOBPANAREMECH B
XXODHEA, RHCAOPOX M XIOpar.

Hononbsyn HSNOXGHHNE De3ylbraTh K AaHHue pador [I-3,10,
I5;I7] , * uMOxHO cA6MATH BHBOZ O IDOTOKAHMM B Nponecce pa-
ABAI OHHO~XKMKYBCKOrD DA3NOKGEHR NepXIopara Kalud CAeAYE-
BEX paaﬁumﬁ,
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