Formation of frozen soils with different cryogenic structure is possible by the freezing of moist soil,
depending on the content of organic matter. If they can be adsorbed on the surface of ice particles, it is able to
influence on the number of nuclei that are formed during the crystallization water, their size and shape. Thus, the
study of the interaction of organic substances with the surface of the ice particles is important both from a
theoretical and practical point of view.

When organic substances interact with the surface of the dispersed ice from their solutions in the
indifferent organic solvent, the decrease in the concentration of substances in solution should be due to its
passage in liquid-like film existing on the surface of ice. Sorption capacity of substance (Nechaev Fedoseeva
Fedoseev, 1981) correlated with the its distribution coefficient between water and organic solvent at ambient
temperature. Bulk aqueous layer appeared with increasing concentration of such substances in the system.
Sorption isotherm is concave relative to the axis of the equilibrium concentrations.

Behavior of o-bromo-benzoic acid in sorption experiments differed from that described above. First, the
shape of the sorption isotherm is convex and obeyed the Langmuir adsorption equation. Secondly, the shape of
the isotherm did not change with the change of temperature. It is evidence of interaction between the molecules
of the acid and the surface of ice particles. These results suggested that o-bromo-benzoic acid may be used to
estimate surface area of ice particles. Confirmation of this was obtained in the study of adsorption o-bromo-
benzoic acid on snow samples, selected from different according to the temperature and humidity conditions
sites (Makarov, Fedoseev Fedoseeva, 1990). In the following, a method of estimating the specific surface area of
dispersed ice was used to study the dynamics of migration of solutes on the border of snow with underlying
substrate.

The distribution pattern of o-bromo-benzoic acid between surface of ice particles and the acid solution
was maintained during the transition from solution in an organic solvent to solution in water. The energy of
adsorption interactions in aquatic systems was markedly higher.

Some Results of investigation of the Isotopic Fractionation of Water in the Process of
Segregation Ice Formation

Konishchev V.N., Golubev V.N., Rogov V.V., Sokratov S.A.

Lomonosov Moscow State University, Faculty of Geography, Moscow, Russia, rogovvic@mail.ru

Study of the isotopic content of the ice formations in the cryoshere, such as ice sheets, glaciers and
massive ice, became one of the main methods of obtaining information on the climatic conditions in the past.
The structure-forming ice is studied much less than the other forms of ice and, despite the difference in the
mechanisms of the ice formation, the same approaches are normally applied to the interpretation of the isotopic
content of both the structure-forming ice and the ice formed from the atmospheric moisture (Michel, 2001;
Derevyagin et al., 2012). The principles of the creation of the structure-forming ice need to be known for
understanding the construction of its isotopic content. However, the data on the difference or similarity in the
isotopic content of free water or in the water taking part in the moisture migration is not in existence.
Nevertheless, it can be assumed that the water, taking part in the moisture migration and creating the segregation
ice and ice-cement has different characteristics than those of free water and thus can have the isotopic content
differing from those of the free water. In addition, it can be assumed that the concentration and distribution of the
stable isotopes of oxygen and hydrogen in the structure-forming ice should change as the result of the phase
transitions.

The external medium for the ground moisture is the ground itself. The degree of its influence on the
moisture distribution and on isotopic content of the moisture depends on the mineral composition, dimensions of
particles and specific of the phases interactions with the mineral particles. The characteristics of the mineral
particles are the factors responsible for the specific surface and the surface energy of the mineral matrix, as well
as for the quantity of the volumes of supercooled water, unfrozen in the ground at temperature below the
freezing temperature. The properties of such water, which is interacting with ions, atoms and molecules of a
ground particle surface, are different from the properties of bulk water. This allows possibility to have different
quantity of the molecules with heavy isotopes of hydrogen and oxygen in the supercooled water, than in the bulk
one. However, the crystallization of such water, possibly, once again allows the change in the ratio between light
and heavy isotopes, similar to such change with freezing of the bulk water.

To prove such a hypothesis, the authors conducted experiments on the samples of the kaolinite ground of
the Prosyanovskoe deposit. The samples with set moisture content and known isotopic content of the ground
water were unidirectionally refrozen in special device under set temperature gradient. The water for isotopic
analysis was extracted from the samples in another device, allowing vaporization of whole the ground water in
hermetically closed volume. The isotopic analysis provided the following conclusions: The water from unfrozen
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part of the kaolinite sample (presumably the bounded water not taking part in the migration) had the isotopic
content “heavier” in oxygen and “lighter” in hydrogen than the original isotopic content of the water filling the
sample. This result is in agreement with the data of Yu.A. Federov (1999). The water, which formed the ice-
cement in the frozen part of sample with massive ice-structure, had the isotopic content “heavier” than the
original one both in oxygen and in hydrogen. The water, which formed the second in size from the top of the
sample ice schliere (7 mm-thick) had the isotopic content “heavier” both in hydrogen and in oxygen relative to
the original water, but “lighter” than in the massive horizon. The maximal difference of the isotopic content from
the original water in the direction to “heavier” was in a thin ice layer with massive structure positioned right
below this schliere. The regularity in the isotopic content distribution in an upper, not such thick (3 mm) schliere
and below it was similar, though less extreme

The obtained data allow expecting that mainly isotopically “lighter” moisture participates in the migration
to the freezing front. The migration is most active in the contact area of a forming ice schlieres. Since this “light”
water is forming a schliere, the “heaviest” water remains under the schliere, forming the massive ice structure.
The “light” migrating water takes part in the schliere formation, but the fractionation during the phase transition
results in heavy isotopes enrichment almost back to the content of the original water. Besides that, the noted
effect of isotopes differentiation shows dependence on the speed of freezing and on the activity of schliere
growth. The less is the first factor and the more is the second one, the more pronounced is the differentiation.
The results allow stating of existence of intensive and rather complex structure of the differentiation of the
isotopic content of bounded moisture in the process of segregation ice formation. That is why; the interpretation
of the isotopic data from the structure-forming ice for paleo-climate reconstruction should be based on the other
principles, than those applicable for the interpretation of isotopic data from the ice of the atmospheric origin.

Dicay of Metastable Gas Hydrates by Crystallization Supercooled Water

Zavodovsky A.G.}, Madygulov M.Sh.*? Reshetnikov A.M.2, Nesterov A.N.*? Schipanov V.P.?

! Earth Cryosphere Institute SB RAS, Tyumen
2 Tyumen State Oil and Gas University, Tyumen

Metastable states of gas hydrates are realized into the region of P-T the parameters, limited on the phase
diagram by equilibrium lines "ice-hydrate-gas" and “supercooled water-hydrate-gas ” [1]. It is assumed that a
condition of translation of hydrate into region of metastable states is absence of its direct contact with the ice
crystals [2].

In this work is investigated by P-T method the stability of metastable hydrates Freon-12 and propane to
external influences. Found that the crystallization of water initiates the dissociation of the metastable hydrate on
an ice and gas. Into P-T experiments testify to
it downturn of temperature of the sample and growth T,K P, kPa

of quantity of pressure which eventually to 1 o4
equilibrium line “ice-hydrate-gas” asymptotically [T T T T T T T T T T T T T ity i P eq2
approaches (Figure). 268 1 pressure 1 %
Empirically shown that stability of gas

hydrate in the region of metastable states in many temperature

respects is defined by lifetime of supercooled water ] 116
contacting with its surface. With downturn of 267

temperature metastable hydrate to become is 112
less stability since it increases the activity nucleiof ~ F-----iieei ey e Peqt
heterogeneous nucleation and shortens the lifetime of 266 8

the supercooled water. It is established, that the
increase in velocity of pressure decline of gas
within the limits of metastable region raises
probability of crystallization supercooled
water, and, accordingly, probability of hydrate  result of crystallization of supercooled water. Peqy, Pego -
dissociation.

In turn, the translation of the metastable
hydrate through the line of equilibrium "supercooled
water - hydrate - gas" is accompanied by its decomposition with the formation of liquid water. The reverse translation of hydrate
region of absolute instability in the region of metastable states, if in the process of transition in the sample does not form ice. It is
established, that at the same temperature for more stable hydrates of Freon-12 than hydrates of propane.

0 200 400 600 t,s

Fig. Decay of the metastable gas hydrate Freon-12 as a

corresponding pressure equilibrium "supercooled water-
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B3ANMOJIENCTBUE HEKOTOPBIX OPTAHUYECKHUX BEIIIECTB
C ITIOBEPXHOCTBIO JTUCIIEPCHOTI'O JIBJA

®Penoceea B.U., ®enocee H.D.

Hucmumym mepsnomosedenus um. I1.U. Menvnuxosa CO PAH, 2. Axymck, vifgoreva@gmail.com

Eme E. M. Karaconos (1954)yka3piBai, 4T0 M3MEHEHNE KPUOTEHHON TEKCTYPBI MEP3IBIX MOPOJ CBSI3aHO
C UBMCHCHUEM COACPIKAHUA OPTraHUYCCKHUX OCTATKOB B I'PYHTax. AHanoruyueie Ha6J'IIOI[eHI/I$I ObLIH CACJIaHbI B
71a00paTOPHBIX  YCIOBHSIX IPU INPOMOPXKUBAHMK TPYHTOB, OOpabOTaHHBIX pa3UYHBIMH CMa304YHBIMHU
npenaparamu (SIpkuH, 1981). 'pyHTOBBIE BO/IBI OOOTAIAIOTCS PA3IMYHBIMU BEIECTBAMU, PACTBOPSIS IPOAYKTHI
Pas3JIoKEeHUs] OPraHUYECKUX OCTATKOB.

[Ipr mpoMOpaKUBaHHH BIIAXHBIX TPYHTOB BO3MOXHO (POPMHPOBAHHE MEP3IBIX MOPOI C Pa3IMIHON
KPUOTCHHON TEKCTYpOd B 3aBUCHMOCTH OT COICp)KaHUS OpPraHWYeCKHX BEIIeCTB. ECTM OHH CIIOCOOHBI
aJIcopOMPOBATECS HAa IMOBEPXHOCTH AWCIIEPCHOTO JbJA, TO MOTYT BIHUATh HA YHCIO 3apOJIBINICH, KOTOpBIC
00pa3yloTCs TPH KPUCTAJUIM3AIUN BOIBI, WX pa3Mepsl U ¢opmy. TakuMm oOpa3oMm, H3ydeHHE XapakTepa
B3aMMOJICHCTBHS OPTAaHUYESCKHUX BEIIECTB C TIOBEPXHOCTHIO AMCIIEPCHOTO JIb/Ia BAYKHO KaK C TEOPETUIECKOH, Tak
Y TIPaKTUIECKON TOYKHU 3PESHUSI.

Ecnu opranndeckue BemiecTBa B3aUMOJICHCTBYIOT C ITOBEPXHOCTHIO AUCIEPCHOTO JIbAA U3 UX PACTBOPOB
B MHIU((EpPEeHTHOM KO JIbJy OpraHHYeCcKOM PacTBOPUTENE, TO YObLIb KOHIIGHTPAIMHM BEIIECTBa B PacTBOPE
JOJDKHA OBITh OOYCJIOBJIEHA IIEPEXO/IOM €ro B JKHIKOMOJOOHYIO IJICHKY, CYLIECTBYIOIIYIO Ha IOBEPXHOCTH
neaa. Copbumonnas cnocobHocTh BeniectBa (Heuaes, @enoceesa, degocees, 1981) npu 3ToM KoppeaupoBaiia ¢
BEIMYMHON KOA(PQUIIMEHTA pacpesesieHNs] eT0 MEX/1y BOJOW M OpraHMYeCKHM PacTBOPHUTENIEM IPU OOBIYHOMN
temreparype. IlosBisuics ciiolf 00bEeMHOTO BOJHOTO pacTBOpa MPH YBEJINYEHUH KOHIIEHTPALMK TaKUX BELIECTB
B cucteme. M3orepma copOrun Obljia BOTHYTOW OTHOCHTEIBEHO OCH PABHOBECHBIX KOHIIEHTPALHUH.

[ToBenenme 0-OpoMOEH30MHONM KHCIOTHI B COPOLMOHHBIX SKCIEPUMEHTAX OTINYAIOCh OT ONMMCAHHOTO
Belme. Bo mepBBIX, Gopma H30TEpMBI cOpOIMH ObLIa BBITYKIOW W IOAYUHSAIACH YPaBHEHHUIO aicopOIIH
Jlearmropa. Bo-BTopwIX, (opma H30TepMBI HE HW3MEHSUIACh C W3MEHCHHEM TEMIIEPAaTyphl, UTO SBISUIOCH
CBHUJICTEIILCTBOM B3aWMOJICHCTBHA MOJIEKYN 3TOH KHCIOTHI MMEHHO C TIOBEPXHOCTHIO YACTHII JbJaa. Takwe
Pe3yIbTaTHI TO3BOJIILIH MIPENOIOKHITD, 9TO 0-OpOMOCH30MHAS KUCIIOTAa MOXKET OBITh HCIOIH30BaHA IS OIICHKH
yIENbHOM MOBEPXHOCTH YacTHul] Jbaa. [loaTBepxkaeHue 3ToMy OBUIO MOJIYYEHO MPH M3YyUCHHUU ancopOIuu o-
OpoMOeH301HON KHCIOTH Ha 00pa3lax CHera, OTOOPAaHHOTO C Pa3HBIX MO TEMIEPATypHOMY M BIaXXHOCTHOMY
pexumy 1iomanok (Maxkapos, ®emoceeB, ®PemoceeBa, 1990). B mocieayroiieM, Takoi Crocod OICHKH
yﬂeHbHOﬁ IMOBEPXHOCTU AUCHECPCHOIO JibJa OBLII  HMCIIOJIL30BaH npu H3y4YCHUU JUHAMWUKW MUTPpaALIN
PacTBOPHMBIX BEILECTB HA TPAHUIIE CHE)XHOTO MIOKPOBA C MOACTHIIAIONINM CYOCTPaTOM.

XapaxTep pacrpezieseHus: 0-OpoMOeH30MHOM KHCIOTHI MEXY ITOBEPXHOCTBIO YaCTHIL JIb/Ia U PACTBOPOM
KHCIJIOTHl COXPAHsUICS IpPU IEepexofie OT PAacTBOPOB B OPraHMYECKOM pAcTBOPHUTENE K PacTBOpaM B BOJE.
DHeprus agcopOIOHHOTO B3aUMOACHCTBUS B CITydae BOJHBIX CUCTEM OBLlIa 3aMETHO BHIIIIE.

HEKOTOPBIE PE3YJIbTATBI UCCJIEJOBAHUA N30TOITHOT'O
OPAKIIMOHUPOBAHUSA BO/bI B ITPOHECCE
CEI'PETAIIMOHHOT O JIB/IOOBPA30OBAHUA

Konnmesn B.H., I'onyoes B.H., Poros B.B., Coxparos C.A.

Mockosckuii I'ocyoapcmeennuiit ynueepcumem um. M.B. Jlomonocosa, eeoepaghuueckuii paxyiomem,
Mockea, Poccus, rogovvic@mail.ru

W3oTonHble HMccenoBaHus JEISHBIX 00pa30BaHUIl KpHOC(EPHI - JIEAHUKOBBIX MTOKPOBOB, JIEIHUKOB U
3aj1exe00pa3yonMx MOA3EMHbBIX JIBJIOB CTaM OJAHUM M3 OCHOBHBIX METOJOB IOJydeHUs HH(OpMAIUH O
KJIMMaTUYeCKUX YCIOBHUSX mpouuioro. [Ipu aToM TekcTypooOpasyrolue JbIbl H3y4eHbl 3HAYUTEILHO MEHbIIE U,
HECMOTPS Ha MHOM MEXaHU3M HX 00pa30BaHUs, K MHTEPIPETALNU UX U30TOIMHOTIO aHAIN3a MIPUMEHSIIOTCS TaKHue
e MOJXOJIbI, KaK M KO JbJaM, Gopmupyrommmes u3 armocheproit Bmaru. (Michel, 2011, Hdepessrun u mp.
2012). [dns Toro uTOOBI BBIACHWUTH, Kak (GOPMHUPYETCS HM30TOMHBIA COCTaB TEKCTypOOOpa3yoLIMX JbJOB,
HEOOXOJMMO 3HaTh INPHUHIMIBI ero oOpazoBaHus. OIHAKO, B HACTOSIIEE BpPEMsl OTCYTCTBYIOT JlaHHBIE O
Pa3IMuMy WIN €r0 OTCYTCTBHM B M30TOITHOM COCTaBe CBOOOAHOW M y4acTBYIOIIEH B MuUrpanuu Biard. Tem He
MEHee, MOKHO IPEIIOI0KUTh YTO BOAA, YUACTBYIOUIAs B MUTPALMK M (OPMHUPYIONIAsl CErpeTalliOHHBIN & 1
AEN-IIEMEHT, XapaKTepH3yeTcsi CBOMCTBAMH, OTIMYHBIMH OT TaKOBBIX Y CBOOOJHON BOABI M MOXKET HMETh
W30TOMHBIA COCTaB, OTIHMYAIOMIMKCSA OT W30TOIMHOTO COCTaBa CBOOOMHOW BOmbl. Kpome 3TOTO, MOXKHO
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MPEANONI0XKNTh, YTO KOHLEHTPALUs M paclpelesicHne CTaOWIbHBIX H30TONOB KHCIOPOZAa W BOAOpPOJA B
TEKCTYpOOOpPa3yIONIMX JIbJIaX J0JDKHA U3MEHATHCS U B Pe3yibTaTe (Ja30BbIX MEPEX0JI0B.

Buemnel cpefoit 1 TpyHTOBOW BIaru sIBISIETCS CaM TPYHT, CTENEHb BO3ACUCTBHS KOTOPOro Ha
pacnpeseneHre BIard W M30TOINOB 3aBUCHT OT MHMHEPAIBHOTO COCTaBa, pa3Mepa M OcOOeHHOCTEH
B3aUMOJEHCTBUS (a3 ¢ dYacTHLAMM TpyHTa. XapaKTEpPUCTUKM TPYHTOBBIX YacTHI[ CIyXaT (aKTopamu,
ONpPENENAIOIUMY  yAEIbHYIO TOBEPXHOCTh M TOBEPXHOCTHYIO JHEPIHMIO MHHEPAIBHOW MATpHIBI, a TaKxkKe
cofiep’KaHNe B TPYHTE HE3aMEp3aloIlUX NPH OTPHIATEIBHON TEMIIEpPAaType HEKOTOPBIX 0OBEMOB BOABI, YacCTO
Ha3bIBaeMbIM «He3amEp3iiel Bomoi». CBOHCTBA 3TOH BOJBI, HAXOMSIIEHCS BO B3aMMOJICHCTBHHM C HMOHAMHU,
aTOMaMH H MOJEKylTaMH, (OPMHUPYIOIIMX IOBEPXHOCTh TPYHTOBOM MATPHIIBI, OTIMYAIOTCS OT CBOICTB
00BEMHOM BOABI, YTO JIOMYCKAEeT BO3MOXXHOCTh MHOT'O COJEp)KaHUS B HEH MOJIEKYJ, BKIIOYAIOUIMX TSDKENbIE
M30TONBl BOJOpoAa W Kuciaopoga. OAHAKO KPUCTAJUIM3ALMS TaKOM BOABI, BEPOSTHO, BHOBB JIONYCKAeT
M3MEHEHHE COOTHOILICHNUS JIETKUX U TSDKEJIBIX W30TOIIOB, KaK U B CBOOOJHOM BOJIE.

JIyist TOATBEP KCHUS BBILIETIPUBEAECHHOM TMIIOTE3bl aBTOPAaMU IPOBEAEHBI AKCIIEPUMEHTHI ¢ 00pa3aMu
TPYHTOB KaoJUHUTA I[IPOCSHOBCKOTO MECTOPOXXIEHHSA, KOTOPBIE C 3aJaHHOM BIAXHOCTBIO U U3BECTHBIM
U30TONHBIM COCTaBOM HCIIOJIB3YIOIIEHCS B ONBITE BOJABl IPOMOPAXHBAIUCh B YCTAHOBKE OJHOMEPHOTO
MIPOMEp3aHusl C 33/laHHBIM T'PaAMEHTOM TeMIleparypbl. Boxa juia ananm3a orObupanach B yCTaHOBKE, KOTOpas
MO3BOJISUIA TTYTEM BBINAPUBAHHUS TPYHTOBOH BJIArM B TEPMETHYECKH 3aKPHITOM OOBEME IMOMYUIHTH BCIO BOLY,
cozieprkantytocst B mpode. Ha ocHOBaHMYM MTPOBENECHHBIX 3KCIIEPUMEHTOB MOXKHO CHEJATh CIEAYIOIINE BBIBOBI.
B Tamoif wactm oOpasma KaonWHUTA BoAa (MPEANOIOKHTEIBHO, BOJA, «CBA3aHHAs» C TPYHTOM, HO HE
y4JacTBYIOLIAas B MUTPAIMM) MOKa3ajla M30TOIMHBIA COCTAaB «TSHKENEE» IO KHUCIOPOAY M «IErde» 10 BOAOPOLY,
4eM HCXOJHas, 9To cornacyercs ¢ ganHbiMEu H0.A. @énoposa (1999). B MEp3amnoii 30He ¢ MACCUBHOU TEKCTYpOH
Boja (Boxa, ¢opMmupymoomas JEA-IIEMEHT) Oblla «TsDKeNee» KakK M0 KHCIOpPOJY, Tak M IO BOAOPOIY IIO
CPaBHEHHIO C UCXOIHOU BOOIl. B BepxHel yacTu rpyHTa, BO BTOPOM CBEPXY 110 MOILTHOCTH JieAssHOM mupe (7
MM), U30TOIHBIA cOCTaB OBUT «TsDKeEee» KaK M0 KUCIOPONIY, TaK M IO BOAOPOJY IO CPAaBHEHHUIO C MCXOJIHOM
BOJIOH, HO «JIerde», 4eM B MAaCCHBHOM ropusoHTe. HamOosble OTIMYMS M30TOIMHOTO COCTaBa OT HMCXOJHOM
BOJIBI B CTOPOHY «yTSDKEJIEHUs» OB XapaKTepeH Ul TOHKOTO CJI0Sl C MAaCCHMBHOW TEKCTYPOH, pacrojoKeHHOTO
HEMOCPEACTBEHHO MOJ ATUM HUTUPOM. 3aKOHOMEPHOCTH PACHpeeIeHHs] H30TOMHOTO COCTaBa B BEPXHEM, MEHEE
MOIIIHOM, 1UTUpe (3 MM) M IOACTHIIAIONIEH €ro YacTH TaKHue K€, HO MEHee BBIPaKCHHBIC.

[TonydeHHble AaHHBIE MO3BOJAIOT IPEANONOXKUTH, YTO B MHIpPAlMM BiIard K (POHTY IIPOMEp3aHus
y4JacTBYIOT HamOojee «IETKHe» MO HM30TOIMHOMY COCTaBy OOBEMBI BiarM, MpHUYEM 3Ta MHTpanus HawmOoiee
aKTHBHA B MPUKOHTAKTOBBIX K (hopMupyrOmEMyCs MITHPY JbJa closiX. [I0CKOIBKY HMEHHO 3Ta «IeTrKas» BOZa
uzaeT Ha (OpPMHUPOBaHHE IUIMPA, O HUM, (JOpMHUPYST MACCHBHYIO TEKCTYpY OCTaeTcsi camasl TsbKenas Boja. B
camMoM ke (OPMUPOBAHWU JIbJ]a IIUIMPA YYACTBYET Ta camas MUIpHUpYyolias Oojee «I€rkas» Boja, HO 3aKOH
muddepeHMaMu  U30TONOB NPU KPHCTAJUIM3ALMK JaéT «YTSHKEJICHHE» H30TOIHOIO COCTaBa IIOYTH J0
3Ha4eHHH HMCXOAHOW Boubl. Kpome aroro, addekr oTMedeHHOH H30TONHOHM anddepeHIranuy, MnoKa3bBaeT
3aBHCHMOCTh OT CKOPOCTH IPOMEp3aHKs U pOCTa HIJIUPa, K YEM MEHBIIE NMEPBHIH (hakTop 1 OOJbIIEe BTOPOH, TEM
ata auddeperumanus Oonee 3HAYUTENBHA.

IlomyyeHHbIE JaHHBIE MO3BOJIAIOT YTBEPXKAATh O 3HAUUTEIBHOM M JOCTATOYHO CIIOKHOH CTPYKType
muddepeHMaMM U30TOMHOTO COCTaBa CBA3aHHOM BJIAarW IPH CETPEralioHHOM JbJ000pa3zoBaHuH. [losTomy
MHTEPIIPETalysl H30TOMHBIX JaHHBIX TEKCTYypoOOpa3yIouX JbJO0B AJS IMajieoreorpaguueckux peKOHCTPYKINI
JIOJDKHA BECTHCH Ha MHBIX NPHHIMIIAX, OTIMYHBIX OT JIbJJOB aTMOC(EPHOTO MPOHUCXOKACHHS.

PACHHAJI METACTABUWIBHBIX I'A3OT'HAPATOB B PE3YJIBTATE
KPUCTAJVIM3ALIUHU ITEPEOXJIA’KIAEHHOUM BO/IbI

3aBoaoBcKHid A.F.l, Maapirynos M.I]J.l'z, Pemernnkos A.M.",
Hecrepos A.H."%, Illunanos B.I1.°

YYnemumym Kpuocepor 3emnu CO PAH, 2. Tiomens
2Tiomenckuii 2ocyoapemeennbiii Hegpmezazoswiti yrusepcumen, 2. Tiomens, marat747@mail.com

MertacTaOniIbHBIE COCTOSHUS Ta30TUAPATOB peanu3yioTes B oomactu P-T mapaMeTpoB, orpaHHYeHHOI Ha
(azoBoll AmMarpaMMe JMHUSMH PaBHOBECHS “‘NeA-THIOpar-ra3” W “TiepeoxJaxIeHHas Boma-ruapar-ra3z” [1].
[Ipennonaraercs, 4YTO YCIOBHEM IIepeBOja THApaTa B O0JACTh METacTaOMJIBHBIX COCTOSHHH SBISETCS
OTCYTCTBHE €T0 MPSMOTO KOHTAKTa ¢ KpUCTAIIIaMHK JbAa [2].

B nannoii pabore P-T MeTomom uccieioBaHa yCTOWYMBOCTh METAacTaOMIIBHBIX THAPATOB (peoHa-12 u
IpornaHa K BHCHIHUM BO3I[CI>1CTBH$IM. YCTaHOBHeHO, YTO KpuUCTallIM3alusd BOJAbl WHUIMHUPYET pPa3JIOKCHHUC
MeTacTabMIBHOTO THApara Ha Jien 1 ra3. 00 stoM B P-T akcneprMeHTax CBHIETEIBCTBYET MOHKEHHE TEMIIEPATYPBI
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