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OBILIAS XAPAKTEPUCTHUKA PABOTDI

Axmyanvnocms memot ouccepmayuu. OCHOBHOM 3aaueil PU3MKKU KOHJIEHCUPO-
BAHHOTO COCTOSIHUSI SIBJISIETCS YCTAHOBJICHUE CBSI3W MAKPOCKOIIMYECKUX CBOMCTB Be-
IIECTBA C €T0 MOJIEKYJIIPHOM CTPYKTYPO, XapaKTEpPOM U MHTEHCUBHOCTBIO MEXKMOJIE-
KYJSIPHBIX CWJI. B 3TON CBSA3M 3KCIEPUMEHTAIBHBIE U TEOPETUYECKUE UCCIEAOBAHUSA
PABHOBECHBIX CBOMCTB Pa3JINYHbIX BEIIECTB BECbMA aKTyaJlbHBI.

B cuny cienmdudeckux 0coOOEHHOCTEH KUAKOCTH (PU3UKA JKUIKOTO COCTOSTHUS
3aMETHO OTCTAET B CBOEM PA3BUTUM OT TEOPHUMl ra30BOTO M KPUCTAIUIMYECKOrO CO-
CTOSIHUM BEUIECTBA. BBICOKMI ypOBEHb pPa3BUTHs CTATUCTUYECKUX TEOPUU Ta30B U
KPUCTANIOB OOYCIIOBJIEH BO3MOXXHOCTBIO HCIOJIb30BaHUSI MPOCTBIX MOJEIbHBIX
MPEJICTABICHUN Ta30BOTO U KPUCTAILNIMYECKOTO COCTOSIHMM. B cilyyae e >KHAKOro
COCTOSIHUSI BELIECTBA, COUYETAIOUIETO CUJIBHOE B3aMMOJICHCTBUE MEXKAY MOJIEKYJaMU
C OTHOCHUTEJIHHO OOJBIION HEYMOPSTOYCHHOCThI0 MX PACIOJIOKEHHS, MTOCTPOCHHE
0OIIEro YHUBEPCAaIbHOTO YPABHEHUSI COCTOSHUS, ONMUCHIBAIOIIEIO CBOMCTBA KUIKO-
CTEW HE3aBUCUMO OT UX IMPUPOABI, O-BUAUMOMY, KPAUHE 3aTPYIHUTEIBHO.

B cnoxuBieiics cutyanuu oOLIMPHBIE SKCIIEPUMEHTATbHBIE UCCIICOBAHUS pa3-
JIMYHBIX CBOWMCTB BELIECTB B IIMPOKOM MHTEPBAJIC MAPAMETPOB COCTOSIHUS MO3BOJISFOT
NOJYYUTh HEOOXOAMMBIN SMIMPUUECKUN MaTepuai Jisi 0oJjiee YCHEIIHOTO pelIeHHUs
CYIIECTBYIOIIMX MPOOIeM (HU3UKH KUIKOCTH, B YACTHOCTH ISl pa3pabOTKH TIpUeMIie-
MOM (pU3MUECKON MOJIENH, YYUTHIBAIOIIEH OCOOCHHOCTH CTPYKTYphl U XapakTepa
MEKMOJICKYJIIPHBIX CHJI B ITPOCTHIX KOHJACHCUPOBAHHBIX CUCTEMAX.

HecoMHEeHHBIII UWHTEpeC NPEACTaBISAIOT HCCICAOBAHUS —TEIUIO(PU3NYECKUX
CBOMCTB BEIECTB, 00JIAAIONMIUX OTHOTUITHON CTPYKTYpOW MOJIEKYJI U CXOJHBIM Xa-
PAKTEPOM MEKMOJIEKYJIIPHBIX CHJI, K YHCIIY KOTOPBIX OTHOCATCS H-aJKaHbl U UX MO-
HoTasoreHo3aMmenénnpie. COBMECTHOE W3YYCHHE TETUIO(MU3UIECKUX CBOWCTB yKa-
3aHHBIX BELIECTB MMEET OOJIBIIOE HAYyYHO-TEOPETUUYECKOE 3HAYEHHUE, TaK Kak CIIo-
cOOCTBYET BBISIBIICHUIO 3aKOHOMEPHOCTEH B M3MECHEHHHM KaJOPUYECKUX U YIPYTHX
CBOMCTB JKHJIKOCTH, CBSI3aHHBIX C OCOOCHHOCTSMH CTPYKTYpPbI MOJIEKYJ U XapaKTepa
MEKMOJIEKYJIIPHOTO B3auMOJeHCTBUSL. CTENEeHb aKTYallbHOCTH BCECTOPOHHUX HC-
CJIeIOBaHUM (PUBUKO-XMMUYECKUX CBOMCTB TajIOT€HO3aMEIIEHHBIX H-aJKaHOB CYyIIIe-
CTBEHHO TOBHIIIACTCS B CBSI3H C UX IMAPOKUM M MHOTOOOPA3HBIM HCTIOJI30BAHUEM B
XUMUYECKOM, HehTEeXMMUYECKOH, Ta3onepepadbaTsiBarolei, apMarieBTHIecKon mpo-

MBILUIEHHOCTH U JPYTUX 007acTsX.



Céa3b padomul ¢ KPyRHbIMU HAYYHLIMU npoeKkmamu u memamu. Pabora BbI-
MOJIHEHA B Jab0OpaTOpuu MOJICKYJSIpHOM akycTUku Kypckoro rocyaapcTBEHHOTO
YHUBEPCHUTETA B COOTBETCTBUHU C TEMATHYECKUM TJIAHOM HAYYHO-HUCCIIEIOBATEIHCKUX
pabot KI'Y u 3aganuem denepanbHoro areHTcTBa o odpazoanuto Ne 1.2.07 o te-
Me «KommekcHble uccneaoBaHusa (PU3NKO-XUMUYECKHUX CBOMCTB MOHOTAJIOTE€HO3a-
MEIEHHBIX H-ajkaHoB» (2007-2009 rr.); noanepkaHa rpantoM Poccuiickoro dhonaa
dbynnameHTanbHBIX HccnenoBanuii Ne 06—-08—00875a «MccnenoBanue akyCTUUECKUX
U TEeITO(U3UIECKUX CBONCTB TEXHUYECKH BaXXHBIX JKuIKocTeh» (2006-2008 rr.), a
TaKXe MePCOHATBLHBIMU I'PAaHTAMH, B KOTOPBIX COMCKATENb SBIISUICS PYKOBOIUTEIEM
npoekta: Student Stipend Program in Acoustics — American Acoustical Society
Grants (2008, RX0-1210(8)-XX-04) u rpantamu Yuénoro coBera KI'Y «Hccneno-
BaHHE (DUBUKO-XUMHYECKUX CBOMCTB TOMOJIOTMYECKOTO psla OpoMajKaHOB»
(2007 r.), «MccneqoBanusi paBHOBECHBIX CBOMCTB >KUJKUX MOHOTaJOTr€HO3aMENIEH-

HBIX H-aJIKAHOB Ha JIMHUHU HachIIeHus» (2008 T.).

Henamu ouccepmauuonHoil padomaol A61AIOMCA:

— MOJIyYEHHE MAacCUBa HAIEXKHBIX AKCIIEPUMEHTAIIbHBIX JaHHBIX 110 IJIOTHOCTH U
CKOPOCTH YJIbTPa3ByKa Ha JMHUM HACBILIEHUS B TEMIIEPATYPHOM HHTEpBaje (243,15—
423,15) K nnsa 6poM3aMeI€éHHBIX MPEACNIbHBIX YIJIEBOAOPOJOB C JUHEUWHOU CTPYK-
TYpOM MOJIEKYJ M Ha UX OCHOBE — JaHHBIX 00 a/nabaTHYeCKON M HM30TEPMHUYECKON
C)KUMAEMOCTSIX, OTHOIICHUH TEIIOEMKOCTEH, H30XOPHOM TETUIOEMKOCTH, N300apHOM
KOd(ppUIIMEHTE TEIJIOBOTO PACIIUPEHUS U TEPMUUECKOM KO3 dUILIEHTE JaBICHUS, a
TaKXe APYTrUX CBOMCTBAX UCCIICIOBAHHBIX KUIKOCTEH;

— TIOUCK 3aKOHOMEPHOCTEH M3MEHEHUS (PH3UKO-XMMHUYECKIUX CBOMCTB MPEICIbHBIX
YTJICBOJIOPOIOB C HEPA3BETBIEHHON YIJIEPOIHOM LIETBI0 M UX TaJOr€HO3aMEIIEHHBIX B
IIMPOKOM TeMIIEpaTypHOM MHTEPBAJIC B 3aBUCUMOCTH OT MX COCTaBa;

— OLIEHKA BO3MOKHOCTH UCHOJIb30BAHUS MTPOCTHIX MOACIBHBIX MPEACTABICHUMN 1151
IIPOTHO3UPOBAHUSI PABHOBECHBIX CBOWCTB HCCIIECIYEMBIX OPTaHMYECKHX KUAKOCTEH U
CTETICHb UX aJIEKBATHOCTH pealbHbIM CUCTEMaM.

Ilocmaenennvle yenu 00CMU2ANUCL NYMEM PeuleHus C1edyiouux 3a0au:

— MOJIEpHHU3ALIMS HKCIEPUMEHTAIbHON YCTAHOBKM JUIsl U3MEPEHUS] CKOPOCTH
yJIbTpa3ByKa Ha JIMHUM HACHIIICHUS B IIMPOKOM TEMIIEpaTypHOM HHTEpPBAJIE;

— MPOBEJICHNUE M3MEPEHHI TJIOTHOCTH M CKOPOCTH YJIbTPa3ByKa B OE3IUCIIEPCHOM
MerarepiioBoii 00JacTy 4acToT ISl KUJKUX |-OpoMaiikaHOB BIOJIb JIMHUU HACBIILIECHUS
B MHTepBajie Temriepatyp (243,15-423,15) K ¢ morpenHocThio, He MPEBBIMIAIOIICH:



s rorotHoctH — 0,01 %,
IUIs1 CKOpOCTH yabTpa3Byka — 0,1 %;

— 00paboTKa U aHaNU3 MOTYYEHHBIX SKCIIEPUMEHTAIIbHBIX JJAHHBIX;

— IPOBEJICHUE CPABHUTEIBLHOTO aHajIN3a TEIJIOPU3NUECKIX CBOMCTB H-aJIKAHOB
M UX TaJIOTeHO3aMENIEHHBIX ¥ YCTAHOBJICHUE 3aBUCUMOCTEH, XapaKTepU3YIOINX 00-
IME TEHACHUMU U3MEHEHHUS 3TUX CBOMCTB OT JUIMHBI YIJIEPOAHOM LIEMU U CBOWCTB
aToMa rajoreHa;

— pacy€T BaKHEUINX TETUIO(PU3UUECKUX CBOMCTB MCCIICOBAHHBIX KUIKOCTEH TIO
AKCIIEPUMEHTAIILHBIM JTAHHBIM O IUNIOTHOCTU U CKOPOCTH YJIbTPa3ByKa, MOTYYEHHBIM aB-
TOPOM, U UMEIOLIIUMCSI JIMTEPATYPHBIM JAHHBIM 00 U300apHON TEMJIOEMKOCTH;

— COTIOCTAaBJICHHWE PE3yJIbTaTOB TEPMOJWHAMHYECKOTO pacyéra Terutopu3nde-
CKMX CBOMCTB J>XHUJIKHMX |-OpOMajkaHOB C COOTHOILIECHUSMH JUIsl PABHOBECHBIX
CBOWCTB HCCIIEIOBAHHOI'O KJIacca KHUJIKOCTEH, MOJTYYEHHBIMU B paMKaX JHCKPETHO-

KOHTUHYAJIBHOU MOJIEIIN.

Obovexkm u npeomem uccinedosanusn. B xauectBe 00ObEKTOB UCCIEAOBAHUS BbI-
OpaHbl OpoM3aMeIlEHHbIE MPEIEIbHBIX YIIEBOJAOPOJIOB C HEPA3BETBIEHHON IIENBIO
yraepoaHsix atoMoB (1-Opomrpomnan, 1-OpomOyTtaH, 1-OpommentaH, 1-OpoMrekcaH,
1-6pomrentaHn, 1-OpomokTtaH, 1-OpoMHOHaH, 1-OpomuekaH, 1-OpomyHjaekaH u 1-
OpoM0JiIeKaH) Kak BEIIeCTBa, O0JIa/lalolIie OJHOTUIIHOM CTPYKTYpOH MOJEKYyl U
CXOJHBIM XapaKTePOM MEKMOJICKYISIPHBIX CHJI, TEIUIO(U3HUYECKUE CBOMCTBA KOTO-
PBIX M3YYEHBI JIMIIb ()parMeHTapHO, PE3yJbTaThl BBHIMOJHEHHBIX HCCIEAOBAHUN He
SABJISIFOTCS TTOCJIEIOBATEIBHBIMH.

JlomonHUTENBHAS 0YMCTKA 00pa3IoB MCCIICIOBAHUS HE TPOBOAMIACH. YHCTOTA
o0pa3loB B MpoOLECCe M3MEPEHHM KOHTPOJIMPOBAIACh MYyTEM CpAaBHEHUS 3HAUYCHUN
XapaKTEPUCTUUECKUX CBOWMCTB (IUIOTHOCTU U TMOKA3aTeNsl MPEIOMIICHHS) YKa3aHHbIX
KUIKOCTEH 10 ¥ TIOCTIE TIPOBEICHUS SKCTICPUMEHTA.

[Ipenmer uccnenoBanus — TEMIOGU3NUECKUE CBOMCTBA JKUJIKUX OpOMalKaHOB U
aHaJIU3 BO3MOXHOCTU MCHOJIb30BAaHUS TUCKPETHO-KOHTUHYAJTBHOW MOJENHN JKUKOCTH

IJIs1 OIIMCAHUA U ITPOTHO3UPOBAHUA PABHOBCCHBIX CBOMCTB HCCIICAOBAHHBIX BCIIICCTB.

Hayunasa nosusna pe3yniomamoe ouccepmayuoHHo20 Uccied06anus
1. TTonyyeH MaccuB 3KCHEPUMEHTAIBHBIX JAHHBIX MO TUIOTHOCTH U CKOPOCTH pac-
MPOCTPAHECHUS YIIBTPA3BYKOBBIX BOJIH MAJIOW aMIUTUTYABI B O€3IUCIIEPCHON 00J1acTh
4acTOT BIOJIb JUHUM HACBIIICHUS IJIs1 KUAKUX 1-OpOMalIkaHOB C YUCIIOM YTJIEPOJAHbBIX
aTOMOB B MoJieKyJie oT 3 10 12 B TemriepaTypHoM uHTepBane (243,15-423,15) K.



2. Ha ocHoBe IMOJIYUYCHHBIX OKCIICPUMCHTAJIbHBIX JAaHHBIX IIPOBCACH aHAJIN3
BJIMAAHUS HA PaABHOBCCHBIC CBOMCTBA HCCICAOBAaHHBIX )KI/II[KOCTeI\/'I BHCAPSACMBIX B HX
MOJICKYJIbl aTOMOB T'aJIOTCHOB.

3. HpOBCI[CHa OLCHKA BCIMYMHBI DOHCPTHU MCKMOJICKYJISAPHOIO BSaHMOHCﬁCTBHH
B HCCICAOBAHHBIX BCIICCTBAX M IIOKA3aHO, YTO B XHUAKHUX 6pOM33MeI]_[éHHBIX HOP-
MaJIbHBIX YIJICBOJOPOAAX, KaK M B IMPCACIbHLIX YITICBOAOpOAax, JOMHUHUPYIOT AUC-
IEPCUOHHBIC CHJIBI MPUTAKCHUA, ODHCPIHsA KOTOPBIX IMPOIOPHUMOHAIIBHA KBaApaTy

IINTIOTHOCTH )KMAKOCTH.

Ilpakmuueckaa 3HAUUMOCHb NOSIYYEHHBIX PE3YIbIMAN O

1. ITomy4eHHBII aBTOPOM MACCUB JKCIEPUMEHTAIBHBIX JAHHBIX IO IUIOTHOCTH U
CKOPOCTH PacpOCTpaHEeHUs yJIbTpa3ByKa B MErarepuoBod 00JacTH 4acTOT Ha JIMHUU
HACBILLEHUS ISl KUJIKUX OpOM3aMEIIEHHBIX H-aIKAHOB IMPEICTABIAET CaMOCTOSTENb-
HYIO LICHHOCTb U SIBJISIETCS HAJEKHBIM MCTOYHUKOM CIIPABOYHBIX JTAHHBIX, OXBATHIBAKO-
LIUX CPABHUTEIILHO IIMPOKUM TEMIIEPATYPHBIA UHTEPBAJL.

2. IlomaBmnsAromas 4yacTb pe3yJIbTaTOB SKCIIEPUMEHTAIBHBIX MCCIECHOBAHUN KHUJIKUX
1-OpomaskaHOB OIYOJIMKOBaHAa B BUJE TaONML TEPMOAMHAMUYECKUX CBOWCTB B 0Oase
JMaHHbIX HaloHaibHOro MHCTUTYTA CTaHAapTOB U TexHoJorui (bonnep, CIIA).

3. OKCIEPUMEHTAJIbHBIC JTaHHBIE 110 IUNIOTHOCTU Y CKOPOCTH YJIBTPA3BYKa, a TAKKE
IOJY4YEHHbIE HA UX OCHOBE PE3yJIbTaThl pacuéra aaquabaTuiyecKkoil U U30TepMUUYECKON
C)KMMaeMOCTel, OTHOIICHUS TEIUIOEMKOCTEH, n300apHOro Ko3(h(duimeHTa TerioBoro
paclMpeHuss 1 TEPMUYECKOro Kodp@uiiMeHTa AaBaeHuss U JPYTUX CBOWCTB HCCIEO-
BaHHBIX |-OpoMalikaHOB MOTrYT OBITh MCIIOJIb30BaHbl B pa3IMYHBIX HH)KEHEPHO-

Cl)I/IBI/I‘-IeCKI/IX N XUMHKO-TCXHOJOTHYCCKHX pacqéTax.

Honooscenun ouccepmauuu, 6bIHOCUMbBLE HA 3AUUMY:

1. pe3ynbTaThl MPEIU3UOHHBIX SKCIIEPUMEHTAIBHBIX HMCCICIOBAHUM IUIOTHOCTH M
CKOPOCTH YJIBTPa3ByKa B METarepiioBoil 0e3auciiepcHol 001acTH 4acTOT Ha JIMHUM Ha-
CBILIICHMS JUTS )KUIIKUX 1-OpoMasikaHOB B MHTEpBaJie Temmepatyp (243,15-423,15) K;

2. 3HaYEHUs BOXXHEUIIMX TEIJIOPU3NUECKUX CBOMCTB: anabaTUYecKod U U30Tep-
MHYECKOM CHKUMAEMOCTEN, M30XOPHOM TEIMIIOEMKOCTH, OTHOLICHUS TEIIOEMKOCTEM,
n300apHOro Kod(uImeHTa TemIOBOr0 pacllIupeHuss U TepMUUYECKOro KoddduimenTa
JABJICHUS JIJIs1 UCCIIEIOBAaHHBIX 1-OpoMajKkaHOB, MOJTYYEHHBIE MTyTEM TEPMOIUHAMHYC-
CKOT'O pacyéTa Mo 3KCIEPUMEHTAIbHBIM JaHHBIM O TUIOTHOCTH U CKOPOCTH YJIbTPa3BY-
Ka Ha JIMHUHU HACKIIICHUS;

3. BBIBOJI O TOM, YTO Ha KPHUBOW PABHOBECHS YKUIKOCTh-TIAP B HMCCJICIOBAHHBIX

Opom3aMeNIEHHBIX YTIECBOIOPOaX, TaK K€ KaK U B MPEICIbHBIX YTIEBOIOPOAAX, J10-
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MUHUPYIOT TUCIIEPCUOHHBIE CHIIbI MPUTSHKEHUSI, SHEPTHSI KOTOPBIX MPOMOPIIMOHATbHA
KBaJpaTy MIOTHOCTH CPEJIbI;

4. OATBEPKICHUE IJIOJOTBOPHOCTH MOJEIH, allpOKCUMHUPYIOIIEH YIIeBOI0PO/I-
HYIO Cpelly C JIMHEHHOW CTPYKTYPOH MOJEKYJ CUCTEMON «CBOOOIHBIX» AaTOMHBIX LIE€H-
TPOB C NMapHBIM B3aUMOJICHCTBUEM, U BO3MOXKHOCTU MPOBEACHUS HA €€ OCHOBE KOJIMYe-
CTBEHHOI OIIEHKH BEJIMUYMHBI SHEPIUM MEKMOJIEKYIJIIPHOTO B3aUMOJICHCTBUS AJIS SKU/I-
KuX 1-OpoMalikaHOB Ha JIMHUU HACBIILIECHUSL.

Jlocmoeepnocms peCTaBIEHHBIX B AUCCEPTALIMOHHON paboTe pe3yinbTaToB JKC-
NEPUMEHTATIBHBIX UCCIIEAOBAHUN 00€CIIeYnBaeTCs] MHOTOKPATHOW KaTMOPOBKOM dKCIIe-
PUMEHTAIILHOM YCTAHOBKM; HAJEKHOM OLIEHKOW MOTPEIIHOCTA U3MEPEHUM; CPABHEHUEM
AKCIIEPUMEHTAIIBHBIX PE3YJIBTATOB C JAHHBIMU, IMOJTYYEHHBIMU APYTUMH aBTOPaMU IIPU
AQHAJIOTUYHBIX YCIIOBUSAX OKCIIEPUMEHTA; TOCTOSIHHBIM KOHTPOJIEM XapaKTEPHBIX
CBOICTB HUCCJIEIOBAHHBIX KUIKOCTEN J0 U MOCIE ITPOBEICHUS IKCIIEPUMEHTA.

Juunwlii 6k1a0 couckamens COCTOUT B CIEAYIOLIEM:

— BBINOJHEHHUE BCET0 00bEMa IKCIIEPUMEHTAILHBIX UCCIIEOBAHUM KUIKUX OpOM-
3aMEIEHHBIX HEPA3BETBIEHHBIX YIIIEBOJOPO/IOB;

— 00paboTKa MOTyYeHHBIX SKCIEPUMEHTATHHBIX JAHHBIX IO TUIOTHOCTA U CKOPOCTH
pacnpocTpaHeHus! yAbTPa3ByKa B YKa3aHHBIX )KUIAKOCTAX Ha JIMHUU HACBIICHMUS;

— pacyéT BaXHEHUIIMX TEIIO(PU3NYECKUX BEJIMYMUH MO SKCIEPUMEHTAIbHBIM
JAHHBIM O TJIOTHOCTH M CKOPOCTH YJIBTPa3ByKa HA JTUHUU HACBHIIICHUS W KOJWYECT-
BEHHAs OlLEHKA BEJIMYMHBI YHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCUCTBUS JIsL KU-
Kkux 1-GpoMankaHoB;

— CONIOCTABJICHUE PE3YJIbTATOB TEPMOJMHAMUYECKOIO pacy€ra CBOWCTB C COOTHO-
HICHUSIMU, TIOJYYEHHBIMU B paMmKax JUCKPETHO-KOHTUHYaJIbHOM MOJENH >KUAKOCTU, U
OLICHKa BO3MOXXHOCTH €€ MCIOJIB30BaHUs ISl ONMMCAHUS U MPOTHO3WPOBAHUS PABHO-
BECHBIX CBOMCTB MCCIIEIOBAHHBIX OpOM3aMEIIEHHBIX YTIIEBOAOPOIOB.

[InanupoBanue uccienoBaHuii, 00001EeHNE U 00CYXKICHHUE MOTYUYEHHBIX PE3YJib-
TaTOB, MOATOTOBKA M HAIIMCAHUE HAYYHBIX IMyOJIMKALMIA OCYIIECTBISLUTUCH COBMECTHO C
HAyYHBIM PYKOBOJHUTEIIEM — TJOKTOPOM (PU3UKO-MATEMATUYECKUX HAYK, MPOheccCopoM
1O. A. HepyueBbiM. Bkiiag npyrux COTpYAHMKOB COCTOSUT B OKa3aHWU TEXHUYECKOU
MOMOIIH B X0J1€ IPOBEJCHUS KCIIEPUMEHTAIIbHBIX UCCIIEIOBAaHUM.

Anpooayua pezynromamog ouccepmayuoHHou padomsi. MaTepuaibl 1uccep-
Taud ObUIM MPEACTAaBICHbl HAa MEXKIYHAPOAHBIX, €BPONEHCKUX U BCEPOCCHUMCKUX
koHpepenmusax: X VI International Conference on Chemical Thermodynamics in Rus-
sia (Cyznanb, 2007 r.), XVIII European Conference of Thermophysical Properties
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(ITo, ®panuums, 2008 r.), 1V Beepoccutickoit koHdepeHIUn «DU3NKO-XUMUYECKHE
MpOIeCChl B KOHJACHCHUPOBAHHBIX Cpenax Ha MexdasHeix rpanunax» (Bopo-
Hex, 2008 r.), XII Beepoccuiickoit kKoHpEpeHIIMU 10 TEIIO(U3NYECKUM CBOMCTBAM
BemectB (MockBa, 2008 1.), XX ceccun PoccuiiCKOTO aKyCTHYECKOro 0OIecTBa
(Mocksa, 2008 r.), I MexnyHapoaHoit HaydHOU KOH(pEpeHIMH «AKTyalbHbIE MPO-
OJieMbl MOJIEKYJIsipHOM akycTuku u  Teriousuku» (Kypcek, 2008 r.), VI u
VII MexayHapoIHBIX HAy9HO-TEXHUUECKUX KOHPepeHInAX « TeXHuKa U TEXHOJIOT s
MUILEBBIX Tpou3BojacTB» (Moruné€s, benapycs, 2007 r, 2009r.), II HayuHo-
NPaKTUYECKON KOH(PEPEHIIMU C MEXKIyHapoAHbIM yudacTueM «HaHomartepuanbl u
TexHosiorun» (Ynan-Y m, bypstus, 2009 r.).

Ilyonukayuu. OCHOBHBIE PE3yNbTaThl JUCCEPTAMOHHOTO MCCIEAOBAHUS OMYO-
JMKOBaHbI B 15 Hay4HbIX paboTax, U3 KOTOPBIX 5 — CTAThU B HAYYHBIX pELICH3UpPYyeE-
MBIX XypHanax u3 nepeuns BAK, 3 —crtaTteu B COOpHMKAX HAy4YHBIX TPYJOB, 2 —
CTaTbl B COOPHUKAX MaTEpPHUAJIOB HayYHbIX KOH(EPEHLINH, 5 — Te3UCHI TOKIaI0B Ha

MEXAYHAPOIHbBIX, EBPONEHCKUX U BCEPOCCUMCKUX KOH(MEPEHIUSX.

Cmpyxkmypa u 06vém ouccepmayuu. Jluccepranyss COCTOMT U3 BBEJICHUS, YCThI-
pEX raB, 3aKIIOYCHUs, OMOIMOrpaduIecKoro Crmcka u npuioxenus. Padora m3moxe-
Ha Ha 155 cTpaHunax u BKiIroyaeT 35 pucyHkoB U 33 TabyuMIIbl, B TOM uncie 12 tabauir
NpUIoKeHHs. bubmmorpadyeckuii CIMCOK COCTOUT U3 232 HAMMEHOBAHHH.

OCHOBHOE COAEPXAHUE PABOTHI

Bo BBegenMm 000CHOBaHa akTyaJbHOCTb JIMCCEPTALMOHHOIO MCCIEA0BaHUS,
yKa3aHa €ro CBs3b C KPYNMHBIMU HAYyYHBIMH MPOrpaMMaMHU, CHOPMYIUPOBAHBI 1IETU U
3a/la4ll MCCIICIOBAHUS, BBIJCIICHBI €r0 OOBEKT M MpPEeIMeT, 0OOCHOBAHBI JOCTOBEP-
HOCTb, HAy4YHAasi HOBU3HA U MIPAKTHYECKAsi 3HAYMMOCTb MPECTABICHHBIX B padboTe pe-
3yJbTaTOB AKCIEPUMEHTAIBHBIX HCCIEI0OBaHUM, CPOPMYITUPOBAHbI OCHOBHBIE IOJO-
’KEHUSI, BBIHOCMbIC Ha 3aIUTY, 0003HAYCH JIMYHBIN BKJIAJ] COMCKATEISI, TPEICTaBIIcHA
anpoOalys pe3yJibTaTOB IUCCEPTALIMOHHON PabOThI, ONKUCAHBI €€ CTPYKTYpa U 00BEM.

B nepBoii rjaBe npuBeeH KpaTKUil 0030p pe3ysbTaToB, JOCTUTHYTHIX B pa3pa-

00TKe Teopur KOHICHCHUPOBAHHBIX CPEIl, a TAK)KE pabOT, UCTIONB3YIOIMINX AMITUPHUE-
CKUM MOJAXOJl K PEUICHUIO CYHIECTBYIOIIMUX MpodseM pusuku xkuakoctu. lano oboc-
HOBaHHE 11€JeCO00Pa3HOCTH IMPOBEJCHUSI HCCIEAOBAHUN KAIOPUYECKUX U YIPYTUX
CBOMCTB OTJENbHBIX KJIACCOB BEIIECTB B KUJIKOM cOocTossHUH. [loka3zaHo, 4TO, HECMOT-
psl Ha yCHeXu, JOCTUTHYThI€ B M3YYEHHH PABHOBECHBIX CBOMCTB YKUIKOCTH, OCTAETCS
MHOTO Mpo0JIeM, pElIeHHe KOTOPBIX MPEJICTaBISIeT CYIIECTBEHHbIN HAYYHBIA U TPaK-



THYECKHM uHTepec. Jlo cux mop He CYIIECTBYET 3aBEPIICHHON (hHM3MYECKON TEOpUH,
CIIOCOOHOW OOBSICHAT M C JOCTATOYHON TOYHOCTHIO MMPOTHO3UPOBATH PABHOBECHBIC U
JpyTye CBOMCTBA Jake B Cllydyae MPOCTBIX OJHOATOMHBIX *kuakocted. Eme Gonee cy-
IIECTBEHHBIE MPOOJIEMbl BO3HUKAIOT NIPU ONMMCAHUU YKa3aHHBIX CBOMCTB 00Jee CI0XK-
HBIX MHOTOATOMHBIX KOHJICHCUPOBAHHBIX CUCTEM.

B cnoxuBiieics cutyalyu 3KcriepuMeHTaIbHbIE METOAbI UCCIEI0BaHUS MPHOOpeE-
TAIOT MEPBOCTENEHHOE 3HAYECHUE, a MCIOJIb30BAHME OOIIMPHOIO AMITUPUYECKOIO MaTe-
puana o0 pa3InyHbIX CBOKWCTBAX OTAEIBHBIX KIACCOB BELIECTB B )KUIKOM COCTOSTHUM, HE-

COMHEHHO, OyJIeT CITIOCOOCTBOBATh PEIICHUIO 33/1a4, CTOSAIIUX Tiepes] (PU3UKON )KUIKOCTH.

Bropas rj1aBa coCTOMT U3 BBOJHOW M OCHOBHOM 4acTel. B mepBoM pacCMOTPEHBI

O0COOCHHOCTH MOJIEKYJISIPHOTO CTPOCHHUSI U CTPYKTYPBI MPEACTBHBIX HEPa3BETBIEHHBIX
YIIICBOJIOPOJIOB U UX TAJIOTEHONPOU3BOAHBIX, TIPHBOIUTCS KpaTKuii 0030p pador, mo-
CBSAIIEHHBIX SKCIICPUMEHTATBHOMY W3yYECHHIO PaBHOBECHBIX CBOWMCTB yKa3aHHBIX Be-
miectB. [laHo oGocHOBaHHME BbIOOpa B KauecTBE OOBEKTOB HCCIEIOBaHUS Opom3ame-
IEHHBIX HOPMATBHBIX MPEACTHHBIX YIIIEBOAOPOAOB, 00IaIAIOIINX YIUBUTEIBHBIM CO-
YyeTaHHeM (U3UKO-XUMUYECKHX, XHMHUUECKUX U MOTPEOUTELCKUX CBOWCTB IO CpaBHE-
HUIO C IPYTUMH aHaJIOTaMH T'aJIOT€HOIPOU3BOTHBIX H-aJIKAHOB U YPE3BBIYAIHO BAXKHBIX
C TOYKH 3PEHHS HCIIO0JIL30BAHMUS NX B OPraHUUECKOM CUHTE3E.

Bo BTOpO#i (OCHOBHO#M) YacTH TJIaBbl ONKMCaHA MOICPHH3HPOBAHHAS aBTOPOM
IKCIIEPUMEHTAIbHAST UMITYJIbCHO-(a30Basi yCTAaHOBKA IS U3MEPEHHUsI CKOPOCTH pac-
MPOCTPAaHEHUsI yIbTPA3BYKOBBIX BOJH B MCCIICAYEMbIX KHIKOCTSX HA JIMHUHM HACHI-
IeHus, pa3paboTaHHas B Jaboparopuu MosekyisipHoit akyctuku KI'Y. YkazanHas
MOJICPHHU3AINST YCTAHOBKU COCTOUT B HCIIOJIb30BAHUH COBPEMEHHOW M3MEPUTEIBHOM
anmnapaTtypsl C eIl YIyUYIICHUS pekKUMa TEPMOCTATHPOBAHUS 32 CUET MCIOJIH30Ba-
HHUS TPEIM3HOHHBIX KPUOCTATOB W TUIATWMHOBBIX TEPMOMETPOB COMPOTHBICHHS, a
TaKXKe B MPUMEHEHUH 00Jiee YyBCTBUTEIILHBIX IThE30TUIACTHH.

PaccMoTpeHbl uconb3yeMble METOAMKA HM3MEPEHUs] TUIOTHOCTH M CKOPOCTH
yIbTpa3ByKa Ha JIMHUHM HACBIIICHUS C OMMCAHUEM CUCTEMbl TEPMOCTATHPOBAHUS U
KOHTPOJISl TeMIepaTypsl. [t u3MepeHus: CKOPOCTH PacIpOCTPaHEHHsI YIbTPa3BYKO-
BBIX BOJIH MaJIO aMIUIUTYABI B KHIKUX TaJIOTCHO3aMEIIEHHBIX MPEEIbHBIX YTICBO-
I0poJiaX MCHOJIb30BANICS MPEUU3UOHHBIN MUMITYyIbCHO-(Da30BbI MeTo (pUKCHpOBaH-
HOTO PAcCTOSHUS C PEKMMOM MHOTOKPATHOTO OTPKEHUS OT MPUEMHON U Mepearo-
mei mbhe3oruiacTuH. s M3MepeHHsl MIIOTHOCTH MCCIICAOBAHHBIX KHUIKOCTEH IPH
aTMoc(epHOM JaBICHUHU HCIOIb30BANICS TMKHOMETPUIECKAN METO/I.

[TpencraBneHbl pe3ynbTaThl KOHTPOJIBHBIX U3MEPEHUH M JJaHa OIIEHKA MOTPell-

HOCTH IIOJYYCHHBIX PE3YyJILTATOB.
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Puc. 1. TemneparypHas 3aBHCHMOCTb CKOPOCTH 3ByKa Puc. 2. TemmeparypHas 3aBUCUMOCTE TIJIOTHOCTH JKUI-
B )KHUJKUX |-OpoMajkaHax Ha JIMHUH HACHIIIICHUS: Kux 1-OpoMankaHoB Mpu aTMOC(EPHOM JABJICHHU:
1 — 1-6pomnponan; 2 — 1-6pomOyTaH; 1 — 1-6pomnponan; 2 — 1-6pomOyTaH;
3 — 1-06pomneHnTan; 4 — 1-Opomrekcas; 3 — 1-6pommnenTan; 4 — 1-6pomrekcan;
5 — 1-6pomrerntan; 6 — 1-6poMOKTaH; 5 — 1-6pomrenran; 6 — 1-OpOMOKTaH;
7 — 1-6pomHoHaH; 8 — 1-Opomekan; 7 — 1-6pomMHOHaH; 8 — 1-Opomiekan;
9 — 1-6pomynzekan; 10 — 1-6poMaoaexan 9 — 1-6pomynnexan; 10 — 1-6Gpomaonekan

B Tperben ri1aBe CO6paHBI PCKOMCHAOBAHHLIC JIs MCIIOJB30BaHUA B pa3iny-

HBIX TEIUIOPU3NYECKUX pacuéTax AaHHbIE O TeMmIepaTypax IUIaBICHUS U KUIICHUS,
KPUTHYECKUX Iapamerpax, oKa3arejsaxX IPEJOMIICHUS I IEPBUYHBIX H-aJIKAHOB U
ux Qrop-, XJ0p-, 6poM- U HOA3aMEIIEHHBIX C YUCIOM YIJIEPOIHBIX aTOMOB B MOJIie-
kyse ot 1 1o 20. [loka3aHo, 4TO HaMMEHee U3yYEHHBIMU SBIISIIOTCA OpoM- U Hon3a-
MEILIEHHBIE YIJIEBOLOPO/BI.

BbrlnosiHEH cpaBHUTENBHBIN aHAIN3 TEMJIO(PU3NUECKUX CBOMCTB H-aJKAHOB U MX
IIEPBUYHBIX MOHOTAJOT€HO3aMEIIEHHBIX. Y CTAHOBJICHO HAJIMYME IPOCTBIX 3aBUCH-
MOCTEH, XapaKTEPU3YIOIUX OOIIME TEHACHLIUN U3MEHEHUS ITUX CBOMCTB OT JJIMHBI
YIJIEPOAHOM LIENN U CBOMCTB aTOMa rajoreHa.

IIpencraBiieHsl pe3yabTaThl OPUTHHAIBHBIX OKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN
IJIOTHOCTU M CKOPOCTHU YJIbTPa3BYKOBBIX BOJH MajlOl aMIUIUTYIbI B O€3UCIIEPCHOM
METarepuoBoil 00JacTH 4acToT I KUAKOW (ha3bl OpOM3aMEIIEHHBIX H-AJIKAHOB C
YUCJIOM YTIJIEPOJHBIX aTOMOB B MOJIEKYJI€ OT 3 A0 12 BIOJIb TMHUM HACBIILEHUS IS
TeMmnepaTypHoro uaTepBania (243,15-423,15) K (puc. 1-2).

[IpoBenena oOpaboTKa MOJYYEHHBIX SKCIEPUMEHTAIBHBIX TAaHHBIX METOJOM
HAaUMEHBIIUX KBAaApPAaTOB. /[ IMOBBIIEHUS TOYHOCTU BOCIPOU3BEIACHUS DKCIIEPU-
MEHTAJIbHBIX 3HAUYEHUH TJIOTHOCTU XKUAKUX 1-OpoMankaHOB ¢ MOMOUIbIO MOJIMHOMA
TPETbEU CTENECHU NPOBOAUICA MPEABAPUTEIIBHBIN MEPECUET 3HAYECHUN IUIOTHOCTU K
LEJTOYUCICHHBIM 3HAYCHHUSIM TeMIEePaTyphl C TOMOLIBI0 HHTEPIOSAIUOHHON (hopMy-
abl Jlarpanxka. IlpencraBnensl KO3pPUIMEHTHI 115 pacyéTa 3HAUEHUH ITUIOTHOCTH U

CKOpPOCTH YJIbTpa3ByKa B HCCICAOBAHHOM HWHTCPBAJIC TCMIICPATYP I XKUIAKHUX
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Puc. 3. CpaBHeHUE MOJSPHBIX CKOPOCTEN 3BYKa B Puc. 4. CpaBHeHHE MOJSIPHBIX CKOPOCTEN 3ByKa B
H-OyTaHe U ero xJop-, OpoM- u HoA3aMeIEHHBIX H-OKTaHE M €ro XJjop-, OpoM- M Hox3aMenEHHBIX
Ha JIMHAW HACBIOICHUSA: ¢ — H-OyTaH, o—1- 1- Ha JIMHUM HACBINEHHA: ¢ — H-OKTaH, O-—1 - 1-
xyop0OyTaH, A — 1-6pomOyTaH, © — 1-fiondyTan XJIOPOKTaH, A — 1-OpoMokTaH, o — 1-ffogokTan

1-6pomankaHOB C YKCIOM YTIEPOAHBIX aTOMOB B MOJIEKYJie OoT 3 A0 12, a Takke 3Ha-
YEHUS CTAaHAAPTHOTO OTKJIOHEHHS.

Y CTaHOBIEHO, YTO XapakTep TEMIEPaTypHOW 3aBUCUMOCTH CKOPOCTH YJIbTpa-
3BYKa B JKUJKOH (a3e 1-OpomankaHOB Ha JIMHUU HACBIILIEHUS PAKTUYECKU OJIMHAKOB
(puc. 1). B cpaBHUTEIBHO MIUPOKOI 007aCTU TEMIIEPATYP CKOPOCTD YIIBTPA3BYKOBBIX
BOJIH IIpY BO3pAcTaHUU TEMIIEPATYphl YMEHBILIAETCS M0 3aKOHY, OJU3KOMY K JIMHEH-
HOMy. Kpome TOro, B MCCIEAOBAaHHOM TI'OMOJIOTMYECKOM DSy TEMIEPaTypHBIA KO-
3¢ (PULHUEHT CKOPOCTH YJIbTPa3ByKa C YBEIMUYEHUEM MOJISIPHOM MACChl XKHUIKOCTH, KaK
U B CIIy4ae H-aJIKaHOB, U3MEHAETCS] HE3HAUUTENBHO.

VY CTaHOBIIEHO, YTO XapakTep TEMIEPAaTypHOU 3aBHCHUMOCTH IJIOTHOCTH OOBEK-
TOB UCCJIEIOBaHMS OJU30K K JUHEHHOMY (pHC. 2). B oTnuune OT #-aakaHOB pH BO3-
pacTaHMM HOMEpa T'OMOJIOTa B UCCIIEOBAaHHBIX OpOMaJIkaHaX HaOJIONAaeTCsl YMEHb-
LIEHWE 3HAYEHUN INIOTHOCTH.

CpaBHenue 3aBucuMocted U, = f(T) IS H-aIKaHOB M MX MOHOTaJIOT€HO3aMe-
HIEHHBIX II0KA3aJ10, YTO 3aMELICHHE NIEPBUYHOIO BOJOPOAHOrO aroMa rajgorenom Cl,
Br vnn [ BeI3bIBaeT yBEJIMUEHUE 3HAYCHUW MOJIIPHONM CKOPOCTH 3BYKA, YTO, B CBOIO
odepellb, SBIAETCS CIEACTBUEM BO3PACTAHUS WHTEHCHBHOCTH MEKMOJIEKYJIIPHBIX
cui. B xaudectBe npumepa Ha puc. 3 U 4 NpeaCTaBICHbl TEMIIEPATypHbBIE 3aBUCUMO-
CTH MOJIAPHBIX CKOPOCTEH 3BYyKa JJIsl H-OyTaHa M H-OKTaHA M UX TaJIOT€HOMPOU3BO/I-
HBIX COOTBETCTBEHHO.

W3mepenns CKOpOoCTH 3ByKa, MPOBEACHHBIE HA YaCTOTaX MErareproBoro auana-
30Ha, HE OOHAPYKUBAIOT 3aMETHYIO aucnepcuto. [1oaToMmy ckopocTh 3ByKa B yKa3aH-
HOM 00JacTH 4acTOT MOKHO paccMaTpuBaTh KaK TEPMOJMHAMUYECKHUI Mapamerp,

MO3BOJISIIOLIMN TOJIy4aTh JIOCTOBEPHYIO MHPOPMALUIO O KAIOPHUYECKUX U YIPYTHUX

11



16 | Al
.l o +—1
AA ..0+ 2
AAA.=..O:+ 0=
AAagiTeck+ A-3
12 + AAA-DE.%¥ A74
AA.lDoog
apAmn -5
asgmael?
ARNESY 0-6
g§§
o2 EE o-7
L
*-9
0’“‘“3 +-10
4 T,K 5 T,K
225 275 325 375 425 225 275 325 375 425
Puc. 5. CpaBHeHne 3HaueHHH  aguabaTHYCCKOU Puc. 6. CpaBHeHHE 3HAUCHUH U30TEPMUIECCKON
C)KMMACMOCTH JKUAKHX 1-OpoMalkaHOB Ha JIHMHHU CKUMAEMOCTH JKUAKUX |-OpoManKkaHOB Ha JIMHUU
HACBIILIEHU: HACBIIICHUS:
1 — 1-6pommpomnan; 2 — 1-6pomOyTaH; 1 — 1-6pomnponan; 2 — 1-6pomOyTaH;
3 — 1-OpomnieHTan; 4 — 1-OpoMreKcaH; 3 — 1-6pomneHnTan; 4 — 1-6pomrekcan;
5 — 1-OpomrenTaH; 6 — 1-OpoMOKTaH; 5 — 1-OpomrenTan; 6 — 1-6poMOKTaH;
7 — 1-6pomHoHaH; 8 — 1-Opomekan; 7 — 1-OpomMHOHaH; § — 1-OpoMaekaH

9 — 1-6pomyHnnekan; 10 — 1-6poMmonekan

CBOMCTBax KHNIAKOCTH. Takast BOBMOXXHOCTh 633prCTC}I Ha q)YHI[aMCHTaJIBHOM COOT-

HOIIICHHUH paBHOBeCHOﬁ TCPMOANHAMUKU:

3nech 7 — OTHOLIEHHE TEMIOEMKOCTEH, Cp U Cy — M300apHas M U30XOpHAs yHEJIbHEIE

TCHHOéMKOCTI/I, ﬁT 51 ﬁs — H30TCPMHYCCKAA U aI[I/Ia6aTI/I‘{€CKa}I CKHNMACMOCTH BCIICCTBA.

BrinonHeH pacuér aguabaTuyeckoil 1 M30TepPMUUYECKON CokmMaeMocTelt (puc. 5
1 6), OTHOIICHHUS TEIUIOEMKOCTEH, N300apHOTO KO3 (UIIMEHTa TEIIIOBOTO pacuInpe-
HUS ¥ TepMUYECKOro Kod(puiMenTa AaBieHus A KUAKUX 1-OpoMajkaHOB C YHUC-
JIOM YTJIEPOJIHBIX aTOMOB B MoJieKyJie oT 3 10 10, OCHOBaHHBIN Ha SKCIIEPUMEHTAIb-
HBIX JAHHBIX MO MJIOTHOCTU U CKOPOCTH YJIBTPa3ByKa U UMEIOUINXCS JaHHBIX 00 U30-
6apHoii TermmoéMKocTh. Ilpu 3TOM HCIONB30BaNMCh MPUBEACHHBIE HUXKE COOTHOIIIE-

HUsI pABHOBECHOW TEPMOJNHAMUKH:

_%
B

rae o, — n300apHblii KO3()(GUIUEHT TEIIOBOrO PACHIUPEHUS, ¢, — TEPMUYECKUH KO-

w o T 1 a,’T dP (apj
=1+ —" = , = +—+—, a,=a,+pB,—, | —
/4 c, /Bs pu2 /BT /BS 0c, P s /BT dT oT )

5>QQUIMEHT pacIIMpeHdss Ha KPUBOM paBHOBECUS IKUIKOCThb-map, dP/dT —
TePMHUYECCKHH  KOO(QGUUHMEHT [aBJieHHs] HACBIUCHHBIX 1apoB, (JP/ BT)V —

U30XOPHBIN TepMUUYECKUN KOIPDUIIMEHT JaBICHUS.

12



G, ,ZZD/C/(MOJZb K)
350 ¢

-]
°o°°°°° +-1
300 + °°oo°°° eo®?® 0-2
0000 ee®®
00000° eeo®® A-3
000 'YX A4 pooO
L eo00® pooo —
250 ......o. nnnnnnnnnn . A—4
goopoopoBosd ...llll... -5
TLIL
200 r gnuguuuanniet AAAAAAAAAAAA o-6
VY -7
AAAALL AAA
Y YY-Y- LY AAAA‘AAAAAAA 0_8
150 + AAAAAAAAAAAAAL
0000006000000009
100 + c0s000000,
50 T, K

225 275 325 375 425

Puc. 7. CpaBHeHHe TeMnepaTypHOro X0Ja MOJIIPHOM M30XOpHOM
TCINIOEMKOCTH KHUIKHUX 1-6pOMaHKaHOB Ha JIMHUW HACBIIICHUS:
1 — 1-6pommponian; 2 — 1-6pomOyTaH; 3 — 1-OpommeHTaH;

4 — 1-6pomrekcan; 5 — 1-Opomrenrtan; 6 — 1-OpoMoOKTaH;

7 — 1-6pomHoHaH; 8§ — 1-OpoMaekaH

Ha ocHOBE MOJTy4eHHBIX KCIIEPUMEHTAIBHBIX JAHHBIX IO CKOPOCTH YJIbTPa3BY-
Ka U IJIOTHOCTU MPOBEJECHA OLEHKA BEJIWYMHBI U30XOPHOM TETIIOEMKOCTH HCCIENO-
BaHHBIX XHUJKOCTEH, SBISIONICHCS BaXKHEUIIMM HMCTOYHUKOM HMH(OpPMALUU O BHYT-
PEHHEN CTPYKTYpPE U XapakKTepe TEIUIOBOTO ABHXKEHHUSI YaCTUL MHOTOATOMHBIX Opra-
HUYECKUX KUIKOCTEW. XapakTep TeMIEpPaTypHOW 3aBUCHMOCTH MOJSIPHOM H30XOp-
HOU TeruoémMKocTH C, = f(T) s KUAKUX 1-OpoManKaHOB C YUCIOM YTIEPOAHBIX
aToMOB B MoJiekysie ot 3 1o 10 npeacrasieH Ha puc. 7.

C NOBBIIIEHUEM TEMIIEPATYPhl 3HAYEHUSI MOJISIPHOW M30XOPHOU TEMIOEMKOCTH
KUAKUX 1-OpoMalikaHOB MOHOTOHHO BO3PAaCTarOT MO 3aKOHY, OJM3KOMY K JTUHEHHOMY.
[Ipu nocienoBaTenbHOM MEPEXOAE OT OAHOTO TOMOJIOTa K JPYrOMYy CPEIHEE yBEIUYE-
HUE MOJISIPHOM H30XOPHOM TEIUIOEMKOCTH PaBHO 28 I[}K/ (MonmsK). Dta Benuuuna
OmM3Ka K BEJIMYMHE TPYIIIOBOTO BKJIAJAa B TEIUIOEMKOCTh H-aJKaHOB, BHOCHUMOTO
rpynmnoil CH,, MPUHATOTO B METOJUKE T'PYNIIOBOTO PacyeTa TEMIOEMKOCTH BBICOKHX
napaduHOB.

Takum 00pa3zom, BO3pacTaHUE IJIMHBI YIIEPOJAHOTO OCTOBA B TOMOJIOTHYECKOM
psny OpoM3aMeNIEHHBIX MPEACNIbHBIX YIIE€BOAOPOIOB MPUBOJIUT K YBEJIMUYCHUIO 3HA-
YEHUN CKOPOCTHU 3BYKa U MOJISIPHOM M30XOPHOM TEIUIOEMKOCTU M K YMEHBIIICHHIO Be-

JMYHUHBI TUIOTHOCTH, aIHabaTHYECKON U U30TEPMUUYECKON CKUMAEMOCTEH.

B ‘IeTBéDTOi/i IJIaB€ ITOKAa3aHoO, 4YTO AJIs OIIMCAaHUA PAaBHOBCCHBIX CBOMCTB rajo-

TE€HONPOU3BOJHBIX MPEAEIbHBIX YIJIEBOJOPOJOB B HIMPOKOW OOJacCTH MapaMeTpoB
COCTOSIHUSA, Y B IIEPBYIO OYE€pEab HA KPUBOM PABHOBECHS JKUAKOCTB-IIAp, B KAYECTBE
YpaBHEHHS COCTOSIHUSI MOXKHO HMCIIONIb30BaTh AU epeHmanbHoe COOTHOLIEHHUE, M0~

JYYCHHOC B paMKax ,III/ICKpCTHO-KOHTPIHyaHBHOﬁ MOJCIIN:
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IIpuBeneHHOE COOTHOIIEHUE HCTOIB30BAHO JUIsl KOJUYECTBEHHON OLICHKU BEJIH-
YHMHBI 3HEPTHH MEXMOJIEKYJIIPHOTO B3aMMOJICHCTBHUS B KUAKUX |-OpoMaikaHax v U3y-
YEeHMs XapakTepa €€ 3aBUCHMOCTH OT IJIOTHOCTH KUAKOCTH BIOJIb JIMHUW HACHILICHMSL.
IIpesicTaBlIeHO CPaBHEHHUE TIONYYCHHBIX 3HAYCHHH |E,| ¢ BeMYMHAMH, PACCUHTAHHbI-
MH II0 JaHHBIM O JABJICHWM HACBIIIEHHBIX MMapoB. [loka3aHo, 4TO coriiacue BEIWYUH
|E,| cyIiecTBeHHO ymydInaeTcs, ecd acCOLHAIMI0O MOJEKY] MCCIEIOBAHHBIX JKHI-
KOCTEW CUUTATh TUMEPHOM.

VYcTaHOBIEHO, YTO B KMIKHMX |-OpomasikaHax SHEpPrusi MEKMOJIEKYJISIPHOIO
B3aMMOJICUCTBUS NPONOPLUMOHAIBHA KBAIPATy INIOTHOCTHU KUJIKOCTH, YTO YKa3bIBAECT
Ha JOMUHHPYIOUIUH BKJIAJ B €€ BEJIUYMHY JUCIIEPCUOHHBIX CHJI IPUTSKCHUS.

IlokazaHa ™JIOOTBOPHOCTH MOJENH, ANIIPOKCUMHUPYIOUIEH YTIEBOIOPOIHYIO
Cpelly C UEMOYHBIMU MOJIEKYJIaMH CHUCTEMON «CBOOOIHBIX» ATOMHBIX IEHTPOB C
aTOM-aTOMHBIM MEXAHU3MOM B3aUMOJEHCTBHS, YUCIO KOTOPBIX PABHO YMCIY BOJO-
POJIHBIX aTOMOB ¥ 3aMEIIAIOIINAX UX aTOMOB T'AJIOTCHOB.

B pamkax yka3aHHOM MOJENM IpPENJIOKEHAa METOJAMKA pacdyéra MHTETPAJIbHOM
KOHCTaHThI JUCIIEPCUOHHBIX CHJI JUISl TAJIOTCHCOAEPKAINUX HEPa3BETBICHHBIX yIJe-
BOJIOPOJOB. PaccunTansl 3HAYEHUS MHTETPAIBHOW KOHCTAHTBI JUCIIEPCUOHHBIX CHII
B s OpoM3aMeIEHHBIX YTIIEBOJOPOIOB C YUCIOM YIJIEPOJHBIX aTOMOB B MOJIEKYJIE

oT 3 o 20 (cM. Tadi1.).

KM KI™ - ,
HaTerpanpHble KOHCTAHTBI AUCIIEPCUOHHBIX CHIT B ®kr™) i 1-OpoMaJIKaHOB

pacCUNTaHHBIC B paMKax aTOM-aTOMHOI'O MCXaHHU3Ma BSaHMOI[efICTBHSI

N.| B |N.| B |N.| B |N.| B
0,295 | 8 |0,2417 | 13 | 03086 | 18 |0,3520
0,1571| 9 |02578 | 14 | 03187 | 19 |0,3589
0,1818 | 10 | 0,2723 | 15 | 0,3280 | 20 | 0,3653
0,2040 | 11 |0,2855| 16 | 0,3366
02238 | 12 | 0,2976 | 17 | 0,3446

N O e B~ W
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Puc. 8. Temmneparyphas 3aBHCHMOCTE SHEPIHH MEXK- Puc. 9. TemneparypHass  3aBHCUMOCTb  3HEPIHHU
MOJIEKYJISIDHOTO B3aUMOJIEHCTBUA B 1-OpoMrekcane Ha MEXMOJIEKYIISPHOTO B3aUMOIEHCTBHUS B KU IKHX
JIMHWMH HACHIIICHHS: 1-6pomankaHax Ha TMHUH HACBIIICHHSL:
1 — 10 9KCHEpUMEHTATBHBIM JAHHBIM O CKOPOCTH 3BYKa; 1 — 1-6pomnenTan; 2 — 1-6poMrekcaH;
2 — Ha OCHOBE MOJIC/BHBIX IPEACTABICHUN; 3 — 1-6pomrenTan; 4 — 1-6poMoKTaH;
3 — o JaHHBIM 00 PHTAJIBIIUK APOOOPa30BaHUA 5 — 1-6pomuonan; 6 — 1-Opomaexan

OtMmeueHo, uTo Jyis 0osiee TOYHOTO OMUCAHUS TEMIIEPATYPHOI 3aBUCUMOCTH SHEPIUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEMCTBUSL B UCCIIEIOBAHHBIX JKUJIKOCTSX HEOOXOAMMO Mpe-
MOJIOKUTh HAJIMYUE AATbHOJACUCTBYIOIIMX CHJI CBS3U «KYJOHOBCKOro» Buaa. C y4étom
3TOTO MPETIONOKEHNs POBEICHA KOIMYECTBEHHAS OLICHKA BEJIMYHMHBI |E,| C MOMOIIBIO
COOTHOILIEHHS, ITPEJCTABIIEHHOIO HIXKE:

2 YA % ,0% o
|EP|:Bp +bp’? —Ap 1+7 exp 7
Yo

B kauecTBe mpuMepa Ha puc. 8 NpPUBEAEH BUJ TEMIIEPATYpHOHl 3aBUCUMOCTH
SHEPrUM MEKMOJIEKYJISIPHOTO B3aUMOJIEHUCTBUS B )KUIKOM 1-Opomrekcane. Kak Bua-
HO U3 rpaduKoB |E,|= f(T), IpH HOHIKEHUN TEMIIEPATyPhI, IIPUBOASAIIEM K BO3pac-
TaHUIO IJIOTHOCTH XUAKOCTH, YBEIIMUMBAETCS BKJIAJl B DHEPTUIO MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS CUJI OTTAIKUBAHMS.

Ha puc. 9 npeacrasiieH BUA TeMIEpaTypHOU 3aBUCUMOCTH SHEPTUU MEKMOJIEKY-
JSIPHOTO B3aMMOJEHUCTBUS B 1-OpomaiikaHaX Ha JIMHUU HACBHIIEHUS, PACCUUTAHHON B
paMKax INPUHATBIX MOJENBHBIX IpelacTaBicHui. Kak m cienoBasio 0XXunarb, UHTEH-
CUBHOCTb MEXMOJIEKYJSIPHBIX CHJ YMEHBIIAETCA MPU BO3PACTAHUU MEXMOJIEKYJISp-
HBIX PACCTOSHUM (C pOCTOM TEMIIEpaTypbl U YMEHBIIECHNEM IUIOTHOCTH) U BO3PACTacT

IIPpH YBCIIMUCHUUN JTJINHBI yrnepoz[Hoﬁ LCIIN B MOJICKYJIaX T'OMOJIOT'OB.
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OCHOBHBIE PE3VJIBTATBI 11 BBIBO/IbI

I. IlonydyeH MacCuB 3KCIEPUMEHTAIBHBIX JAHHBIX IO CKOPOCTH YJbTpa-
3ByKa M TJIOTHOCTH ISl SKUJKHUX |-OpoMasikaHOB C YMCIIOM YIJIEPOJHBIX aTOMOB B
MoJiekyJie oT 3 10 12 B MmerarepiioBoil 6e3aucnepcHon 001acTi 4acToT Ha JIMHUM Ha-
CBILLIEHU U1l THTEpBasia TeMiepatyp (243,15-423,15) K.

2. OmnpeneneHbl 3HaUYCHUS BaKHEHIIMX TEIIOPU3NUECKUX CBOMCTB UCCIIe-
JOBaHHBIX |-OpoMasikaHOB: aJMa0aTUYECKOM M HM30TEPMUUYECKON CHKUMAEMOCTEH,
M30XOPHOHN TEMIOEMKOCTH, OTHOIICHHUS TEIJIOEMKOCTEH, H300apHOT0 KOA(phUIneHTa
TEIJIOBOTO PACIIMPEHUS M TEPMUUYECKOro Kod(ppuimeHTa AaBJICHHS, MOTYyYEHHBIE
nyTéM TEPMOJMHAMUYECKOTO pacu€ra IO 3KCIEPUMEHTAIbHBIM JTaHHBIM O IUIOTHO-
CTH ¥ CKOPOCTH yJIbTPA3BYKa.

3. [Toka3aHo, 4TO Ha KPUBOW PaBHOBECHUS )KUAKOCTb-TIAp B UCCIEAOBAHHBIX
OpoMajKkaHax, Tak K€ KaK W B IpPEIeNbHbIX YIJIEeBOJOPOJaX, JOMUHUPYIOT TUCIIEp-
CUOHHBIE CWJIBI NPUTSHKEHUS, SJHEPTUS KOTOPBIX MPOIOPLUOHAIbHA KBAAPATy ILIOT-
HOCTH CPENBL.

4. [TonTBEepKaeHa IUIOAOTBOPHOCTh MOJENH, ANNPOKCUMHPYIOLIEH yrie-
BOJIOPOJIHYIO CpElly C JIMHEHHOW CTPYKTYpOM MOJEKYJI CUCTEMOW «CBOOOJHBIX»
ATOMHBIX LIEHTPOB C MAapHBIM B3aUMOJEHCTBUEM, U BO3MOKHOCTH IPOBEICHUS Ha €&
OCHOBE KOJIMYECTBEHHOW OLIEHKW BEJIIMYMHBI SHEPIHMU MEKMOJIEKYISIPHOTO B3aUMO-

JEUCTBUS IS )KUIKUX 1-OpomMankaHOB Ha JIMHUMA HACHITIICHUS.

B npuioxenun IMPpUBCACHBI CBOJHBIC Ta6JII/IHBI SKCIICPUMCHTAJIBHBIX U PCKO-

MCHAOBAHHBIX K HCIIOJIB30BAHUIO IIPHU IIPOBCIACHUU (1)I/IBI/IKO-XI/IMI/I‘{CCKI/IX paC‘{éTOB
3HAYCHUMN TCPMOANHAMUYICCKUX TAPaMCTPOB I H-AJIKAHOB WM UX MOHOI'aJIOI'CHO3a-

MEMIEHHBIX.

CIHCOK ITYBJINKAILWIT COUCKATEJA
10 TEME JUCCEPTALIMN

Ilyonuxkayuu 6 uzoanusax, pexomenoosannwvix BAK Poccuiickoit @edepayuu

1. Bolotnikov, M. F. Density of some 1-bromoalkanes within the tempera-
ture range from (243.15 to 423.15) K / M. F. Bolotnikov, Yu. A. Neruchev, O. S.
Ryshkova // J. Chem. Eng. Data. — 2007. — Vol. 52, Ne 3. — P. 1065-1068.

2. Bolotnikov, M. F. Density of 1-iodopropane and 1-iodobutane within the
temperature range from (253.15 to 383.15) K/ M. F. Bolotnikov, Yu. A. Neruchev, O. S.
Ryshkova // J. Chem. Eng. Data. — 2007. — Vol. 52, Ne 3. — P. 1146-1147.

16



3. Bolotnikov, M. F. Density of some 1-chloroalkanes within the tempera-
ture range from (253.15 to 423.15) K / M. F. Bolotnikov, Yu. A. Neruchev, O. S.
Ryshkova // J. Chem. Eng. Data. — 2007. — Vol. 52, No 6. — P. 2514-2516.

4. Speed of sound, densities, and isentropic compressibilities of liquid 1-
bromoalkanes at temperatures from (243.15 to 423.15) K / M. F. Bolotnikov, Yu. A.
Neruchev, O.S. Ryshkova, Yu.E. Shevchenko // J.Chem. Eng. Data. —2009. -
Vol. 54, Ne 6. - P. 1716-1719.

5. PeimikoBa, O. C. HMccnenoBaHusi paBHOBECHBIX CBOMCTB KUIKHUX Opo-
ManikaHoB Ha JiuHUM HackimeHus / O. C. Peimkosa, 0. A. Hepyues // Temnodusuka
BBICOKMX TemmnepaTyp. — M.: Hayka, 2009. — T. 47, Ne 5. — C. 1-5.

Cmamou ¢ cOOpHUKaAX HAYUHBIX MPYOO8

6. PoimikoBa, O. C. AKyCTHYECKHE MCCIEAOBAHUS PABHOBECHBIX CBOWCTB
XKUJIKUX OpomaikaHoB Ha JiMHUHM HacklmeHus / O. C. PeimkoBa, M. ®@. Bol0THHKOB,
1O. A. Hepyues // CO. tpynoB XX ceccun PoccuUiCKOro akyCTHYECKOTrO OOIIEeCTBa,
MockBa, 27-31 oxkts6ps 2008 r. / AKycTUYeCKHMH HMHCTUTYT HUMEHHM aKaJleMHKa
H. H. Anapeesa; pen: FOauna E. B. — M., 2008. - T. 1. - C. 74-76.

7. AKYCTHUYECKHE WCCIICIOBAHMS PABHOBECHBIX CBOWCTB JKUIKAX OpoMaika-
HOB Ha jauHuMM HacbimeHus / O. C. Pemmkosa, M. @. bonoraukos, 1O. E. I1leBuenko,
1O. A. HepyueB // YibTpa3ByK U TEpMOJMHAMUYECKHE CBOMCTBA BEIECTBA: CO. HayH.
Tp. / Kypckuii roc. yH-T. — Kypcek, 2008. — Boin. 34-35. — C. 56-69.

8. PreimikoBa, O. C. OcOOEHHOCTH MEKMOJICKYJISIPHBIX CHJI B KHJAKUX OpPO-
manikanax / O. C. PeimikoBa, FO. A. HepyueB // YibTpa3Byk U TepMOAMHAMUYECKUE
cBoiicTBa BemiecTBa: ¢0. Hayy. Tp. / Kypckuii roc. yH-T. — Kypck, 2009. — Bpim. 36. —
C. 119-123.

Cmamou 6 cOOpHUKAX MAMEPUATIO8 HAYYHBIX KOHGDepeHUUil

9. PeimkoBa, O. C. OCOOEHHOCTH MEXMOJICKYJISIPHBIX CHJI B JKHJIKUX
opomankanax / O. C. PeimkoBa, 10. A. HepyueB // ®U3MKO-XUMUUYECKUE MPOLIECCHI
B KOHJCHCHUPOBAHHBIX Cpelax Ha MeX(pa3HbIX TpaHUIAX: MaTepuabl
IV Bceepoccuiickoit konpepenuuu: B 2 T., Boponex, 6-9 oxtsa6ps 2008 r. / Bopo-
HEXCKUM roc. yH-T. — Boponex: Hayunas kuura, 2008. — T. 2. — C. 643-645.

10. PoimikoBa, O.C. OkcnepuMEHTAbHbIE HWCCIEIOBAHUS PAaBHOBECHBIX
CBOMCTB kuakux 1-OpomanikaHoB Ha nuHuu Hackimenus / O. C. Peimkosa, 0. A. He-
pyueB // Hanomatepuanbl U TexHojoruu: marepuaisl Il HaydHO-pakTUYECKON KOH-
depenunn, Ynan-Yian (PecmyOnuka bypsarus), 27-29 asrycra 2009 r. / Bypsarckuii
roc. yu-T. - Ynan-¥Y 13: uzf. bypsarckoro rocynusepcurera, 2009. — T. 2. — C. 29-34.

17



Te3ucwt 0ooxknaoos

1. Research of the temperature dependence of the densities and viscosities
of 1-bromoalkanes / M. F. Bolotnikov, Yu. A. Neruchev, O. S. Ryshkova // Book of
abstracts of XVI International Conference on Chemical Thermodynamics in Russia,
Suzdal, July 1-6, 2006: in 2 vol. / Ivanovo State University of Chemistry and Tech-
nology; editorial board: Yu. D. Tretyakov [et al.]. — Ivanovo, 2007. — Vol. 1. - P. 177.

12. Research of equilibrium properties of liquid monohalogenated n-alkanes
within the temperature range from (243.15 to 423.15) K / O. S. Ryshkova, M. F.
Bolotnikov, Yu. A. Neruchev // Book of abstracts of XVIII European Conference of
Thermophysical Properties, Pau (France), August 31-September 4, 2008 / University
of Pau. — Pau, 2008. - P 78.

13. PeimkoBa, O. C. UccnenoBanue paBHOBECHBIX CBOMCTB >KHUIKOM (ha3bl
OpomankanoB Ha jauHUK HackieHus / O. C. PeimkoBa, M. ®@. bonotaukos, 0. A.
Hepyues // Tes. noxn. XII Beepoc. koHG. 110 TeTI0hU3NIECKUM CBOWCTBAM BEIIECTB,
Mockgsa, 7-10 okts6pst 2008 1. / UTHCTUTYT METAITyprul M MaTepUajoBEICHUS UM.
A. A. baiikoBa PAH. — M: NuTepkonTakT Hayka, 2008. — C. 50.

14. PoimikoBa, O. C. UccnenoBanne temMnepaTypHOM 3aBUCUMOCTHU TUIOTHO-
CTH, BS3KOCTH U CKOPOCTHU 3ByKa B 1-OpoM-, 1-xj0p- 1 1-Hoa3aMemEHHBIX H-aKaHaX
/ O. C. PoiikoBa, FO. A. HepyueB // TexHnKa U TEXHOJIOTUS MUIIEBBIX TPOU3BOACTB:
te3. gokia. VI MexmyHap. HaydHO-TeXHHUYeCcKor KoH(., Mormnés (PecmyOnmka be-
napyce), 22-23 masg 2007 r. / pea. A. B. Akynud; MoruieBckuil roc. YH-T MPOJI0-
BOJILCTBUSA. — Moruies, 2007. — C. 271.

15. PermikoBa, O. C. DHTanbnus nmapooOpa3oBaHus U SHEPTUS MEKMOJEKY-
JSApHBIX cuil kuakux 1-6pomankanoB / O. C. PeimikoBa, FO. A. Hepyues // Texnuka u
TEXHOJIOTUS THMIIEBBIX MPOU3BOIACTB: Te3. J0Kja. VII MexnayHap. HaydHoO-
TeXHU4YeCKOoi koH(.: B 2 4., Morunés (Pecnybnuka benapycs), 21-22 mas 2009 r. /
pexn. B. II. Yupkun; Morunésckuii roc. yH-T NpoAoBOJIbCTBUA. — Morunes, 2009. —
T.2.-C. 151.

18



PoimkoBa Oubra CepreeBHa

UcciienoBanne paBHOBECHBIX CBOMCTB KUIAKHUX 1-OpomasikaHoB
HA OCHOBE aKYCTHYEeCKHMX M3MepeHH

ABTOpedepar

I[Toanucano B meuats 11.02.2010 r.
®opmar 60x84/16. Ileuats odceTHas.
bymara odcetnas. Yciu. neu. . 1,1.

Tupax 120 k3. 3aka3 Ne 2180
305000, r. Kypck, yn. Papumesa, 33

OTtnevarano B JabopaTopun HH(OOPMAITMOHHO-METOMYECKOTO
obOecnieuenus KI'Y

19



