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AQAR GELININ SPEKTRAL XASSOLORINO POLIETILENQLIKOLUN V9 KALIUM
HIDROKSIDIN TOSIRI

Masimov EB, Abbasov H.F., Hiimbotov S.9.
Fizika Priblemlori Institutu, Bioloji Sistemlar Fizikasi sobasi

Aqar gelinin xassolori verilmis soraitdo gelo slave edilmis komponentlorin ndviindan,
konsentrasiyasindan kaskin asili olub, asason, onlarin gelin strukturuna tasiri ilo miiayyan edilir
[1,2]. Bu isds polietilenglikolun (PEQ) timsalinda iizvi vo kalium hidroksidin timsalinda iso
geyri-izvi maddolorin gelin spektral xassolorino tosiri spektrofotometrik iisulla dyronilmisdir.
Bidistillo suyu, 0.5% aqar geli, homin gelin 0.5% KOH vo 1% polietilenqlikol 1500 oslavs
edilmis mohlullar1 4 eyni tipli kiivetloro doldurulmus vo SF 46 spektrofotometrindo todqiq
edilmisdir.

Sokil 1-dos homin mahlullarin nisbi optik sixliginin niimunonin iizorine diison is1gin dalga
uzunlugundan asililiq qrafiklori gostorilmigdir. Nisbi optik sixliq bidistillo suyundan
kegon is1gm intensivliyinin (7, ) gel vo onun KOH vo PEQ daxil edilmis mohlullarindan keg¢on

isigin intensivliyina (/) nisbatinin onluq loqarifmi soklinds hesablanmisdir: D, =1lg(Z,,/1,,,) -
Molumdur ki, optik sixliq (D) isigburaxma (7)) ilo D =1g(1/T) diisturu ilo slagalidir.
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Sokil 1. 0,5%-li aqar gelinin - [, 0.5%-li aqar geli + 0,5% KOH mohlulunun - [,
0.5%-li aaar eeli + 1% PEO mohlulunun -| ontik sixliginim snektral asililig:

Sokildon goriindiiyli kimi gelo PEQ olavo etdikdo mohlulun nisbi optik sixlig1 ¢ox ciizi artr,
lakin gelo KOH daxil etdikdo ultrabondvsoyi oblastda 210 nm dalga uzunlugunda mohlulun nisbi
optik sixligr ciddi artir. Yoni, bu dalga uzunlugunda mohlula daxil edilmis KOH gelin
isigburaxmasint zoiflodir. Qrafikdon, homg¢inin, goriiniir ki, digor dalga uzunluglarinda gelo
PEQ-in daxil edilmosi gelin optik sixligint artirir, KOH daxil etdikde iso gelin optik sixligi
azalir. Lakin bu tasirlor 210 nm — dokino nisbaton az olur. Bu naticalori belo izah etmak olar.
KOH mohlulda dissosiasiya edorok K~ vo OH™ ionlarma pargalanir vo bu ionlar gelo hidrogen
rabitolori ilo birlosmis su molekullarin1 makromolekullardan qopardaraq O6ziine birlosdirir,
noticodo gel aqreqatlarinin Olgiilori kigilir vo dlglilori 210nm tortibindo olan aqreqatlar
ultabondvsayi 15181 baxilan dalga uzunlugunda intensiv difraksion sopir. Bu gonaato golmoyo
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hom do suyun vo gelin strukuruna KOH —in tosirinin asagitezlikli dielektrik spektroskopiya
metodu ilo tadqiginin naticolori do osas verir. Bu metodla gostorilmisdir ki, hom KOH, hom do
NaOH suyun strukturuna dagidici tosir gostorir[3]. “Agqar geli + KOH” sisteminin relaksasiya
tezliyinin KOH-1n mohluldaki konsentrasiyasindan asililigi homin metodla todqiq edilmis vo
sokil 2-do gostorilmisdir. Goriindiiyli kimi KOH-1n geldo konsentrasiyasi artdigca mohlulun
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Sokil 2. “Aqar geli + KOH” sisteminin relaksasiya tezliyinin KOH-in mohluldaki
konsentrasiyasindan asililig

relaksasaiya tezliyi artir. Bu mohluldaki aqreqatlarin 6lgiilorinin kigilmasi, yoni onlarin dagilmasi
demokdir.
KOH-1n suyun termodinamik halina — strukturuna tasirini 6yronmok moagsadilo onun 0.5%
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Sokil 3. 0,5% KOH + bidistillo suyu - \, 1% KOH + bidistille suyu - [
sistemlorinin is1igburaxmasimin spektral asililig

- 1i vo 1% - i duru sulu mohlullarinin spektral xassalori do todqiq edilmisdir (sokil 3). Goriindiiyu
kimi bu halda da 210 nm dalga uzunlugunda mohlulun optik sixlig1 gelo 0.5% KOH olavo
edilmis haldaki ilo toxminon borabor olur. Bu bir daha KOH m gelo tosirinin birbasa su ilo
olagodar oldugunu subut edir. Suda KOH-in konsentrasiyasini artirdigda sopilmo nisbaton
zoifloyir. Bu naticoni su klasterlorinin KOH torafindon daha ¢cox dagidilmasi ils izah etmok olar.
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INPUMEHEHHUE O30HHOM TEXHOJIOT'HH B OBJIACTH ®U3UOJIOT A
YEJIOBEKA, )KHBOTHBIX U PACTEHUI
H.A.Mamenos
Hucmumym ¢usuueckux npoonem bI'Y

[TocnenHue HECKOIBKO JIET IpyIIa YYEHbIX, 3aHUMAIOLUXCS O30HHON TEXHOJIOTHEH MpH
otaene Pusukn buosornueckux cucrem coBMecTHO ¢ ydyeHbiMu MHcTuTyra @nsuku HAHA u
pa3nuuHbIX Kadeap npu buonormueckom gaxynbrere bBI'Y MHTEHCHBHO NMPUMEHSIOT O30HHYIO
TEXHOJIOTHIO B HI)KECIEAYIOIINX HallPaBJICHUSAX:

1.M3yuatot (coBmecTHO ¢ coTpyanukamu Mucturyra ®@usuku HAHA) BiusHue o30Ha Ha
pa3BUTHE OKHUCIUTEIBHBIX PEAKIUi B 3PUTPOLMTAX U B CAMOM TEMOIJIOOMHE 4YelloBeKa M
KUBOTHBIX (KpbICA, MOPCKasi CBUHKA U KPOJHK), CYIIECTBEHHO OTJIMYAIOIIUXCS METa00IU3MOM
ceJieHa — OJIHOTO U3 BaKHEHIIMX MPUPOJHBIX aHTHOKCHIAHTOB. M3ydeHa KMHETHKAa OKHCIIEHUS
030HOM, T€HEPUPYEMBIM JBYXOaphEpHBIM KOPOHHBIM pa3psoM ¢ KOHIEHTpamuei 4,6 MKr/J, Kak
BBIJICJICHHOTO T€MOTJIOOMHA B PACTBOPE MYTEM MOJTHOTO T€MOJIN3a JUCTUIIMPOBAHHOM BOJION U
¢ nocnenyroumm gosenenueM 0,1 M 6ydepusiM pactBopoM docdara HATpUS 10 reMaTOKpUTa ~
I, Tak U reMoriioOMHa B 3pUTPOLUTAPHOMN cycrneH3uu (remMaTokpuT ~1). YcraHOBIEHO, YTO
HakoruieHue wmerremorioouHa (MetHb) B remornoOGMHOBBIX pacTBOpax HAET 3HAUUTEIBHO
ObICTpEE, YEM B CYCIIEH3UH 3PUTPOLIUTOB.

Haubonpiyto ycTouMBOCTh K OKHCIEHHIO B OOOMX CllydasX IIOKa3blBaeT MOpPCKas
CBMHKA, HAUMEHBIIYIO — KpbICa, @ YEJIOBEK U KPOJIMK 3aHUMAaIOT MIPOMEKYTOUHOE IOJIOKEHUE
[1].

HccnenoBanue HMHIyLHHPOBAHHOIO O30HOM  IEMOJIM3a JPUTPOLMUTOB IOKA3ajo, 4TO
BUJIOBBIE Pa3IMyMsl Ui OKUCIUTEIBHOIO ITeMOJIN3a 3PUTPOLUTOB MEHEE 3HAYUTENbHBI, YeM IS
ckopocteil HakorieHust MetHb B Hux. Oxazanoch, 4TO 1€JIbHbIE SPUTPOLIUTEI MOPCKON CBUHKHU
yCcTOHYMBEE K NEPEKUCHOMY OKHCIIEHUIO, YEM 3PUTPOLUTHI KPbICHL. J[J1s1 TEHEeH 3pUTpOIMTOB 3TH
pa3anyuus MEHEE BbIPaKECHBDI.

[lonyueHHble JaHHBIE CBUJETENLCTBYIOT B IOJIb3Y TOTO, YTO OKHCJIEHHE IeMOIIo0HHa
(maxormienuemM MetHb) sBisercs mNEpBUYHBIM 3BEHOM OKHCIMTEIBHOTO IOBPEXKICHUS
SpUTPOLUTOB TeM OoJbiue, yem Oonbie Se- (I'Tl) rmyrarnonnepokcugazHas akTuBHOCTh. [Ipu
3TOM Uil MOPCKOM CBMHKM AQHTHMOKCHJAHTHAs 3alllUTa C MOMOUIBIO CEJIeHA OCYIIECTBIISETCS
MPEUMYIIIECTBEHHO Yepe3 3alIUTY OT OKHCIEHUs reMorioouHa. [ljis KpbIChl K€ CyLIeCTBEHHOE
3HaueHue umeer 3amura memOpan ['Tl mexanuzmom.

2. Kak u3BeCTHO U3 JIUTEpaTyphl NpPU HOPMAIbHBIX (U3UOJIOTMYECKUX YCIOBHSIX
OTHOCHUTEJIbHAs MIOCTOSIHCTBO KOJIMYECTBA caxapa B KPOBU 00ECIIEUMBAETCS HEHPOTryMOPATIbHBIM
nyTéM. YuuThbIBas ci1a0yro U3y4eHHOCTDb BIUSHUS HA IMPKATHBIA PUTM MIMKEMUYECKUX pPEeaKIIui
y JKUBOTHBIX, COJEpKAIIUXCSI B O30HHOM cpene HamMH (COBMECTHO C COTPYAHHUKaMH Kadeapsl
(GU3MONOrUM YeNoBeKa M JKUBOTHBIX) BEJIUCh 3KCIEPUMEHTHI C TPEX M IIECTH MECAYHBIMU
YKUBOTHBIMH TIPH KOHIICHTPAIIMU 030HA B 030HO-BO3IYIITHOM cpene 2,4 MKr/n u 3,4 MKr/1 (BpeMs
nmojypacmnaaa o3oHa coctaBisieT 15 muH). KonmmuecTBo caxapa B KpOBH ONPEIESISUIA SKCTIPECC
METO/IOM.
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UccnenoBanusi BeIUCh B COOTBETCTBHM C PUTMOM [IHS, T.€. B 90 yTpa, B 1342, 1742,
BEYEPOM B 21*%, 1* noun, 1% u 9* yrpa. B Kaxx1om ciydae u3 KpaiHEH BEHBI yXa KMBOTHOTO
oTOMpai KpOBb JUIsl ONIPENIEICHNUs] YPOBHS caxapa B KpPOBU )KMBOTHOTO.

Pe3ynbTarhl SKCIEPUMEHTOB YIOBJIETBOPUTENBHO MOATBEPHKAAIOT, YTO NMPU 7 MUHYTHOM
KOHTaKT€ HUBOTHBIX C O30HOM YpPOBEHb caxapa B HX KpPOBH, TakXKe, KaK y MHTAKTHBIX,
COOTBETCTBYET puTMaM JaHs, HO Ha 15-i, 30-i u 60-if MuUHYyTaxX U B 1342, 17* u B 21% YPOBEHB
caxapa B KpOBU HECKOJIbKO 3aBbIllI€HA. B ocTanbHBIX BpEMEHHBIX HHTEPBAJIaX YPOBEHb caxapa B
KpPOBU COOTBETCTBYET MPEKHUM 3HAYCHUSIM.

W3 moisiyueHHBIX pe3yNbTaTOB BBITEKAET, YTO Y MKUBOTHBIX, COJIEPKAIIMXCS B O30HHOMU
cpene, poib Snu(pU30B B HEHPOryMOpaJbHOM  PEryjliMpOBaHUM LUPKAIHOIO pUTMA
TJIMKEMHUYECKUX peakiinii, HECCOMHEHHa [2, 3].

3. M3-3a TOKCHYHOCTH 030HA, €ro JCUCTBUE HA BCXOKECTh OJTHOJOJBHBIX CEMSH IIIECHUIIBI
Majo u3ydeHo. OObEeKTaMM HCCIIEOBaHUM ObLIM BBHIOpAaHBI ceMEHa MIIECHHUIBI (COBMECTHO C
coTpyaHuKamu kadenpsl ¢usmosorun pacrenuil). CHayala ceMeHa CYTKM BbIMAuMBaJIUCh, a
3aTE€M HaXOJWJIHUCh B KaMepe ¢ KOHTAKTHbIM BpeMeHeM OT 1 muH 10 210 mun. KoHuenrparus
030Ha MEHsUIach B Ipenaenax ot 3,4 MKr/a 1o 7,2 MKr/ia. Pe3ynbTaThl S5KCIEPUMEHTOB MOKA3aJIy,
YTO 030H HA BCXOXKECThb JEHCTBYeT MO-pa3HOMY. B ManbIX KOHIIEHTpalUsAX BCXOXKECTb
yBenuuuBaercs Ha 3%, a B OOJIBIIMX KOHLIEHTpaLUAX HAaOJIIOAAETCs YMEHbILIEHHE BCXOMXKECTH
[4].

4. Ilpu o00paboTke ceMsH MIIEHULbBl THIPOXHUHOHOM (COBMECTHO C COTPYIAHHKAMU
kadenpsl ['eHeTukn W napBUHM3MA) ToOcie UX OOpaOOTKM B YCIOBMSIX O30HA MpPHU Pa3HbIX
AKCMO3ULHUAX O30H, BEN ce0sl ABOSIKO — MPU MaJIbIX IKCHO3ULUAX KAaK aHTUMYTareHHOe, a MpH
OOJIBIITUX — MYTareHHOE BEIECTRO.

UccnenoBanus mokazaid, 4TO TMPH MaJbIX SKCMO3UIMAX (10 3 MUH) BO3JIEHCTBHE 030HA
HE3HAYUTEJIbHO MJIM B HEKOTOPBIX CIy4asX Jake YMEHbILAETCSl BCXOKECTh CEMSH U JAECITUMOCTD
KJIETOK TI0 CPAaBHEHUIO C KOHTPOJIbHBIMU 3€pHAMU. Y MEHBILICHHE BCX0KECTH HaBEPHSIKA CBA3aHO
¢ 00pa3oBaHMEM OTPULIATEIBHBIX HOHOB KHCJIOpOJa 3a IpelesiaMyu KJIeTOUYHOM MeMOpaHbl Ipu
pacmaze 030Ha M HM3MEHEHMEeM MeMOpaHHOro MOoTeHuuana mokos. Jlanee, ¢ yBemuuyeHHeM
BpeMeHH 3Kkcno3uiuu (15-18 mMun) HabmogaeTcs NpsIMON POCT BCXOMKECTH CEMsIH, KOJMYEeCTBa
JeIMMBIX KJIETOK U XPOMOCOMHBIX U3BMEHEHUH, T.€. U3MEHEHHE aKTUBHOCTH KJIETOK. DTH OMBITHI
MOKa3bIBAIOT, YTO JO OMNpeAENEHHOIO 3HA4YeHMsI OHKCHO3UMLUU O030H BenET ceds Kak
AHTHUOKCHJIAHT, TO €CTh KaK aHTUMYyTareHHoe BeuiecTBo. O30H MOKET B3aWMOJCHCTBOBATH
MPAKTUYECKH CO BCEMH THIIAaMHU OPraHUYECKUX COCTUHEHUN (¢ 00pa3oBaHHEM pauKaioB) [5 ,6].

B Hacrosmiee Bpems uccieOBaHUS IPOJOJDKAIOTCSI BO BCEX  BBIIIEHU3JI0KEHHBIX
HaIpPaBJICHUSX.

JIMTEPATYPA

1. T.M.I'yceitnoB, H.A.Mamenos, P.T.I'ymueBa, ®.H.fIxpseBa. O30H Kak OKHCIHUTEIb B
IPUTPOLIUTAX IKHUBOTHBIX, OTIMYAIOMIMXCA METadoIM3MOM celieHa. MexayHapoaHast
HaydHass KoH(pepeHims «MoJeKyIsIpHble, MeMOpaHHbIE W  KICTOYHBIE OCHOBBI
¢GbyHKIIMOHUpOBaHUS OuocucreMbl». 6-8 okTa06pst 2004, Munck, bemapych, COopHUK
cTaTel, 4acThb, cTp.162-164.

2. 9.H.9liyev, N.O.Mommodov, N.C.Qasimova, Jalo N.9sadi Kohar. Ozon qazinin 3-
ayliq heyvanlarin qaninda sokorin miqdarinin doyismosi. «Biologiyada inkisaf vo
miuasirlik» moévzusunda Respublika Elmi Konfransmin materiallar1 (28-29 aprel)
2004. BDU, s..110-111.

3. ©.H.9liyev, N.O.Maommaoadov, N.C.Qasimova, Jalo N.9sadi Kohar. Ozon gazinin 6-
ayliq heyvanlarda postnatal ontogenezds ozon qazinin glikemik reaksiyalarin sirkad
ritminin doyismosino tosiri. «Biologiyada inkisaf vo miasirlik» moévzusunda
Respublika Elmi Konfransinin materiallar1 (28-29 aprel) 2004. BDU, s..111-112.

4. N.A.Qasmmov, N.©.Mommodov, N.O.Oliyeva, S.M.Tahirli, N.F.Abdullayeva.



BDU,Fizika Problemlari institutu:<<Fizikanin Mfiasir Problemlori>> IV Respublika Konfransi

Ozonun birlopali bitkilorin toxumlarinin ciicormasina tosiri. «Biologiyada inkisaf vo
miuasirlik» moévzusunda Respublika Elmi Konfransinin materiallar1 (28-29 aprel)
2004. BDU, s..126-127.

5. M.lI.babaes, H.A.Mawmenos, b.b.[laBynos, ILII.Anexnepos, JI.M.Mareppamosa.
AKTHBHOCTh ceMsH mmeHuipl coptra «TOROQQI» B 3aBucumoctH oT BpeMeHH
Bo3zeiicTBus o30Ha. Azor.Respub.Tohsil comiyyati, Kimya, Biologiya, Tibb. Baki,
2005, Nel, s.101-105.

6. M.Ill.babaes, H.A.Mawmenos, b.b.Jlapyno, H.3.baxmanuesa, IIIII.Anekmepos.
AHTUMYTOT€HHAs. aKTHBHOCTh THAPOXMHOHA Y CEMSH IIIIEHUIBI Pa3IHYHBIX COPTOB B
3aBHCHMOCTH OT BPEMEHH BO3JEHCTBHS 030Ha. «Biokimyovi nozoriyyslorin aktual
problemlori» Elmi-praktik konfransin materiallart. Ganca. 2007, soh.73-78.

MAYE TSIKLIK KARBOHIDROGENLORIN
DINAMIK OZLULUYU

E.9.Eyvazov, N.C.Mommadova, Y.M.Abbasov, A.V.ibrahimli
Azarbaycan Déviat Pedaqoji Universiteti

Kondenss olunmusg hallar fizikanin elmi vo praktiki baximdan ciddi maraq kosb edon
masololorindon biri mayelorin 6zliililylinlin mahiyyastco askarlanmasidir. Coxsayli nozeri vo
tocriibi todqigatlarin olmasina baxmayaraq, hal-hazirda 6zliliiylin fiziki mexanizmina dair vahid
bir model, yaxud nazariyye mdvcud deyil [1]. Son deyilon maye aqreqat halinin dinamik xaotik
qurulusa vo statistik yaxm nizama malik olmusdur. Praktiki mogsadlor {i¢iin, molekullararasi
qarsiligh tosirin noviindon vo hal parametrlorin yerlosmo intervalindan asili olarag, bu vo ya
digor modellordan istifads olunur.

Hazwrki todqiqatda forz olunur ki, mayenin 6zliiliiyli bilavasita qonsu tobogalor arasinda
molekullarin fordi kecidlori vasitasi ilo impuls dasmmasi naticasinds deyil, lay molekullarinin
rogsi horokoti vasitosilo, yoni laylararast eneji miibadilosi ilo bas verir. Apriori olaraq gobul
edilir ki, stasionar siirot qradienti sahosindo laylararasi ilismo (siirtiinmo) qiivvesi Nyuton
diisturu ilo verilir vo bu halda dinamik 6zliliik

-1
ov
n =F3Kd—rjds} =B, Q)
. .. . ovY, | . . .
ifadosi ilo toyin olunur. Burada B = h ds -qorarlasmis  (lominar) axin tiglin sabit
r

komiyyotdir [2]. Goriindiiyii kimi Nyuton mayesinin dinamik ozliiliiyli, birqiymatli olaraq,
laylararasi ilismo, basqa sozlo, molekullarasi cozbetma qilivvasi ils toyin olunur. (1)-o mayenin
fordiliyini xarakterizo edon heg bir parametr daxil olmadigindan o, universal xarakter dasiyir.

Aydindir ki, hor bir fordi halda 77 =7(7)-nin hesablanmas1 {iciin FS -in analitik ifadosi
ozliiliiyiin iki ixtiyari temperaturda tocriibi qiymoti molum olmalidir.

Ovvoallar, psevdopotensialli mayelor {iciin (1)-in somoraliliyi vo ondan alinan naticalorin
tocriibi naticalorls 3-5% doqiqglikle uzlasmasi [3]-do genis sorh olunmusdur.
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Ad1 vo kimyavi diisturu 4,107 m Temperatur intervali,
Tsiklopentan (C;H,,) 8,56 3,36 253<T<323
Metiltsiklopentan (C,H, ) 38,7 3,60 253<T<333
Etiltsiklopentan (C,H,) 21,1 3,47 253<T<373
Propiltsiklopentan (C,H, ) 221 3,85 253<T<373
Tsikloheksan (C,H,) 215-10° 5,02 253<T<353
Metiltsikloheksan (C,H,,) 3410 4,32 253<T<353
Etiltsikloheksan (C,H ) 3345 4,29 253<T<373

Maye tsiklik karbohidrogenlordo molekullararast qarsiliglt tosirin  Born potensiali

F, = A 7™" ilo verildiyini qobul etmoklo gostormok olur ki, dinamik ozliilik 7 =4, T"
ganununa miivafiq doyisir. Codval 1-do bir sira karbohidrogenlor iiclin m -in qiymatlori cadval

2-ds 1s9, niimuns olaraq, etiltsiklopentanin (C7H 14) ozliiliiyliniin cadval (Uc) va torafimizdon

hesablanmis (77;,) qiymatlori verilmisdir.

Cadval 2
253 263 273 | 283 | 303 | 323 | 333 | 353 | 373
el 960 829 725 | 637 | 506 | 412 | 376 | 320 | 270
M| 967,1 8453 426 | O | 5172 | 4143 | 3727 | 3044 | 2511
Tl 1.007 1.019 1024 | 1029 | 1022 | 1.005 | 0.992 | 0951 | 77

770 [4]-don gotiiriilmisdiir. Codval 2 gostorir ki, ozliiliiylin torafimizdon hesablanmig (n h) )

coadval (Uc) qiymatlori kifayat qodor kigik xata ilo bir-biri ilo uzlasir.

Beloliklo, hazirki isds ilk dofo [3] -do toklif olunan fenomenoloji metodla, maye tsiklik
karbohidrogenlorin genis termperatur intervalinda 6zliiliiyii hesablanmig vo gétiiriilon mayelor
iclin  molekullararast  qarsiligli  tosirin Born potensiali ilo verilmosinin miimiikiinliyii
miloyyonlosdirilmisdir.
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HUCEYRO MEMBRANLARINDAN PASSIV VO AKTIiV
DASINMALAR HAQQINDA

K .M. Budaqov, Q .M. Bayramov, C. i. ibrahimov

BDU, Fizika Problemlori E T I

Maddoslorin membranlardan kegorok passiv dasinmasmin ii¢ on iimumi formasi sado dif-
fuziyadan, mosamolordon diffuziyadan, xiisusi dasiyicilar vasitosi ilo gedon diffuziyadan
ibaratdir.

Lipid bitobadslarindon sads diffuziya edorok dasmnan molekullar Fik tonliyina: I = -D-dp/dt
(burada D-diffuziya omsali,dp/dx-iso madde miqdarinin qradiyentidir), ionlar iso Nernst-Plak
tonliyina: I = - D-dp/dx-Uy, ZeF-dp/dx (burada Ze-ionun yiikii, F-yiiko tosir edon qiivva, do/dx-
189 potensialin qradiyentidir) tabe olurlar.

Tonliklordon goriindiiyii kimi, birinci tonlik yalniz konsentrasiyanin qradiyenti ilo, ikinci
tonlik 1so hom konsentrasiya qradiyenti ilo hom do elektrik sahasinin tosiri ilo xarakterizo olunur

Canli hiiceyralords belo diffuziya oksigen vo karbon gazlarinin keg¢idini tomin edir. Bir sira
piyholledici derman maddslori vo zoharloyici maddaler lipid bitobagolorindon kecarak hiiceyra
daxiline dasmir. Lipidlorin xiisusi konfiqurasiyas1 membranlarin eni istigamotinds bels kegid-
lorin’’1lgok “sokilinde getmasing sorait yaradir. Lakin bu sade diffuziya olduqca yavas getdi-
yindon, hiiceyralorin qida maddslari ilo tomin olunmasi lazimi doracado getmayir. Ona gors do
membranlardan passiv dagmmanin digor mexanizmi sayilan kanallardan (mesamslorden) dif-
fuziya vo xiisusi dasiyicilar ilo komples yaradaraq gedon diffuziyadan istifado olunur. Son iki
diffuzyia “ylingiillosmis” diffuziya adlanir .

Mosama vo kanal membranin els hissasino deyilir ki, orada lipid vo ya ziilal molekullarinin
yaratdig1 kegidlor mévcud olsun. Bu kanallar membranlardan yalniz kigik molekullar sayilan; su,
oksigen molekullarini yox, homi ds daha bdyiik ionlarin kegmasine imkan verir.

Daha bir “yiingiillosmis” diffuziya — ionlarin xiisusi molekullar vasitasi ilo daginmasidir. Bu
halda dasiyici tarponon vo ya torponmoz ola bilor. Masalon, antibiotik madds olan, valinomusin
molekullar1 kalium ionu ilo birlogdikds, lipidlordo holl ola bilon kompleks yaradaraq,
membranlarda enino istiqgamotds, miivoqqoti xott (yol) yaradir vo natrium ionlarin1 bir mole-
kuldan digarins estafet soklinds 6tiirtir. Maddslori bu yolla dasiyan molekullar ionoforlar adlanir.

Membranlardan passiv dasmnma ilo yanasi molekullarin boylik konsentrasiyali oblasta,
ionlarin iso elektrik sahasinin yaratdigi qlivvalorin oksi istigamotinds dasmmas: da bas verir.
Belo daginma aktiv daginma adlanir.

Passiv dagmma istonilon yarimniifuz membranlarda bas verirso, aktiv dasinma iso yalniz
bioloji membranlarda bas verir.

Aktiv dasmmma hesabina hiiceralorin foza geri-bircinsliliyi saxlanilaraq (hiiceyradaxili miihit
hiiceyraxarici miihitden forqlondiyi ti¢lin), elektrik potensialinin qradiyenti yaranir vo saxlanilir.
Membranlardan maddslorin aktiv dasinmasi ATF molekullarmin hidroliz olunmasindan alman
enerji hesabina bas verir.

Miiasir tasavviirlora gora bioloji membranlarda xiisusi inteqral ziilallar (ATFaza dasiyicilari)
adlanan ion nasoslart moévcuddur. Bunlar Na', K, Ca™" vo H' ionlarinin membranlardan
dasinmasi ilo naticolonon nasoslardir.
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Natrium-kalium nasosunun islomesi Na’ vo K' ionlarmin dasinmasi zaman1 mdvcud ola
bilor. Yoni hiiceyra xaricindo K" ionlar1 olmazsa onda Na' ionlarmm hiiceyrs daxilindon onun
xaricino aktiv dasinmasi bas vermoyocok. Basqa sdzlo Na' ionlar1 hiiceyralorin daxilindo, K"
ionlar1 iso hiiceyro xaricindo aktivlosdiricidir. Bir akt zamani ii¢ Na' ionu hiiceyro xaricino,
ovozindo iso iki K jonu hiiceyro daxilino dasmir. Bu kegid ii¢iin bir ATF molekulunun enerjisi
sorf olunur ki, onun da hesabina membranda potensiallar forqi yaranib, saxlanilir. Noticodo
hiiceyradaxili miithit monfi huceyroxarici miihit iso miisbat ytiklonir.

Qeyd etmok lazimdir ki, sokorlorin, amintursularinin vo nukloidlorin do membranlardan
aktiv dasinmasi movcud olsa da, bu proseslorin kinetikasi kifayat godor 6yronilmoyib.

Canli toxumalarin da, foaliyyati elektrik hadisolori ilo tonzim olunur. Hal-hazirda canhi
hiiceyralordo vo toxumalarda elektrik potensialinin yaranmasi vo paylanmasi osas fiziki hadiso
kimi hesab olunur.

Hiiceyralorin, toxumalarin vo organlarin iki ndqtosi arasinda yaranan potensiala biopotensial
deyilir. Biopotensial hiiceyralorin vo toxumalari funksional voziyyetini oks etdirir.

Canli hiiceyralor enerjinin tutulmasini, saxlanmasmi vao oOtiliriilmosini kimyavi formada,
asasan do adenozintrifosfat (ATF) molekullarinda mévcud olan enerji sokilinds yering yetirir.

Canl1 hiiceyralorde biomolekullarin asas sinfi cox iri molekullardan ibarat olur. Masslan,
E.- coli bakteriyasinin hiiceyrasinin timumi kiitlosinin oksor hissosini digor hiiceyralords oldugu
kimi, su togkil edir. Qeyri-iizvi duzlarm va digor minerallarin payna iso az hisso diisiir. Praktiki
olaraq E.-coli hiiceyrasinin quru hissasi dord osas molekullardan; ziilallar, nuklein tursusu,
polisaxaridlor va lipidlor kimi tizvi birlosmalordon ibaratdir.

Biitiin canli orqanizmlords ziilallar gen mohsullarinin dasiyicisidir. Hiiceyrolorin membran-
larinda yerloson bir sira ziilallar bozi maddslorin hiiceyro daxilina vo xaricino dasmmasina
komok edir. Biomolekullar bir sira bioloji funksiyalar1 yerina yetirarkon do, ziilallar istirak edir.
Nuklein tursulari, DNT vo RNT biitiin hiiceyrolordo genetik informasiyalar1 saxlamaq veo
reallasdirmaq kimi funksiyalar1 yerino yetirir. DNT miixtolif nov genetik informasiyalari
saxlamaga xidmot edirso, RNT onlarin reallagsmasi {i¢iin lazim olan ziilallarin sintezi prosesindo
istirak edir.

Polisaxaridlor osason iki funksiyam yerino yetirir. Masolon, onlardan biri olan kraxmal
Ozliyiindo hiiceyralori enerji ilo tomin etmok iiclin miixtalif ndv ehtiyat yanacaq rolunu
oynayirsa, hiiceyroxarici struktur komponentlorini selliiloza tomin edir.

Lipidlor piy vo piyebonzor maddslors aid oldugundan, birinci ndvbade membranlarin asas
struktur komponentlorini togkil edir, ikinci ndvboda iso bol ehtiyat enerji monboyi olan
>’yanacaq’’ rolunu oynayir .

Qeyd etok lazidir ki, bu dord osas sinif bioolekullar bir imumi xiisusiyyoto malik olub,
yiiksok molekulyar kiitloli, nisbaton iri strukturlu makromolekullar adlanirlar. Miixtalif ziilallarin
makromolekul kiitlosi osason 0,5 - 1 milyon arasina diisiir. Bozi nuklein tursularinin molekulyar
kutlosi milyarda da cata bilir (kraxmallar, polisaxaridlor). Elo lipidlor do var ki, ¢ox kigik dlciiys
(mol kiitlasi 50-1500) malik olur. Ancaq, adston lipid molekullar1 bir-biri ilo birlogorak (hotta
1000 molekul) cox boyiik strukturlu makromolekullar sistemi yaradir. Bu sistem asason hiiceyro
membranlarinin asasini togkil edir.

Molekullarin  membranda mdvcud olan ylriikliiyliniin vo hissociklorin  membrandan
diffuziyasinin olgiilmasi gostorir ki, lipid bitabaqoesi 6ziinii maye kimi aparrr Eyni zamanda
membran 6ziinli nizaml struktur kimi aparir. Bu iki fakt onu gdsterir ki, lipidlor membranlarda
foaliyyot gostordikdo, Oziinli maye kristal kim aparir. Lipid bitobogolorinin 6zliliiyii suyun
ozliiliiylindon 1ki tortib boylik olub, bitgi yaglarinin 6zliliiyiine yaxindir.

Lakin temperaturun azalmasi ilo faza kegidi bas verarak,lipid bitabagasi gel halina gevrilir.
Bu faza kecidi zamam lipid bitabagolorinds kanallar omoalo golir ki, bunun da naticesinds
membranlardan miixtslif ionlar vo dl¢iilori 1-3 nm olan kicik molekullu birlosmalor kego bilir.
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O30HHAS TEXHOJIOTUSI OUUCTKH
®EHOJIOCOJEPKAILLIUX BOJ

Mawmenos H.A., Asexoepos HI.III.

bakunckuii 'ocyoapcmeennviti Ynusepcumem,
HUncmumym Duzuueckux Ilpobrem

B nHacrosimee Bpemsi, B CBS3M C YXYIIIEHHEM HKOJIOTUYECKON CHUTYyallMd, B TEXHOJIOTHH
BOJIOTIOJITOTOBKA 0CO00O€ MECTO 3aHMMaeT 3alluTa MHUTHEBOW BOJBI OT (heHOJIOCOMEpKAIINX
3arpsiI3HUTENEH.

3arps3HeHne (EHOJTaMHU MOYKET MPOUCXOANTH KaK 3a CYET MPHUPOJHBIX, TaK U UCKYCCTBEH-
HBIX, B OCHOBHOM IPOMBIIIUICHHBIX, HCTOYHUKOB. CTOUHMKAaMU 3arps3HEHUS B IMPHPOTHBIX
BOJAX SIBJSIFOTCS THUIOIIME PACTHTEIbHBIE M JKUBOTHBIE OCTaTKH (cojaepikaHue (EeHOJIOB B
Bojoemax mMoxeT nocturate 0,03 mr/m [1]), rpyHTOBBIE BOABI (CpeaHee coaeprkanue (eHOJIOB
1,1 mr/m), apre3nanckue Bojabl (cpemaHee coiaepkanue ¢eHosnoB 1,2 Mr/i), moa3eMHBIE BOJIbI
HedTerazoBblx MecTopoxkaeHuil (cpeanee conepxanue 0,6 — 3,0 mr/in) [1]. Ocoboe BHUMaHUE
TpeOyIOT TMPOMBINUICHHBIE WCTOYHHWKH, B CTOYHBIX BOAAX KOTOPBIX COJEPKHUTCS OOJIBIIOE
KOJIMYeCTBO (PEHOJIOB (B CTOKaX KOKCOXMMHYECKHX 3aBOJOB COJAEpKaHUE (DEHOJIOB JAOCTHTAeT
270 Mr/xa, mWnajionponuTOYHbIX 3aBOJIOB — 6,9-16,1 mr/n, B crokax HedTenepepadaThIBAOIINX
3aBosioB — 0,2-20 mr/n, mpeanpusTuii TepMuyeckoil nepepadotku Torma — oT 500 mo 1500
Mr/n, wid Ao 12 1/im, B cTOKax KpacHOAyOHOTO Tpom3BoicTBa a0 S5 1/1 [1]). B Tabmuue 1
MPUBOAMUTCS KOJMYECTBO (DEHOJOB B TMOJ3EMHBIX BOJAaX HE(TEra30HOCHBIX TEPPUTOPHIA
AzepOaiimxanckoi Pecyonukm [1].

IIAK mns denona cocrapmser 0,001 mr/m, a denompHbid uHIEKC — 0,25 Mr/mn, w3 yero
CTaHOBUTCS SICHO HACKOJILKO Ba)KHA OYMCTKA 3arpsi3HEHHBIX BOJI OT (heHOJIoB [ 1,2].

@deHOoNIBI — apOMaTHYECKHE COSAWHEHUS, B KOTOPBIX THAPOKCHIIbHAS TPYIIa 3aMelIaeT
BOJOPOJHBI aTOM OeH30JbHOTO KoJibla. [lo KONMMYECTBY THIPOKCHIIBHBIX TPYMIT (HEHOJIBI
pa3fendioTcs Ha OJHOATOMHBIE, JBYXaTOMHBbIE U IiecTharoMmHble (11 OeHzona). Hekoropeie
¢u3nveckne W XUMHYECKHE CBOMCTBa Ha(TOJIOB, (DEHAHTPOJOB M JPYTUX MHOTOSACPHBIX
apOMAaTHYECKHX COCIMHEHUH COOTBETCTBYIOT ()EHOJNaM W TOSTOMY WX  Ha3bIBAIOT
MHOTOSIIepHbIMH (peHonamu [1].

Tabmuma 1

KonunuectBo (eHOJIOB B MOJA3EMHBIX BOJIaX HE(PTEra30HOCHBIX TEPPUTOPUIL
Azepbaiipkanckoil Pecybmmku

denoJinl, Mr/i
ITmomans

JeTy4He HeJleTydne
Kapanar 13,77 0,5
Jlok-baran 2,53 3,37
Scamanbckas JlonmmHa 7,31 15,69

Cmech ¢enonoB 0ojee TOKCMYHA YeM COOCTBEHHO (EHOJ, W 00JagacT CHHEPTUYECKUM
ahdexToM, a TPOIYKTHl TIIYOOKOTO OKHCICHHS (PEHOJOB O30HOM MPAKTUYECKH HETOKCHYHBI U
HEKYMYJISITUBHBI [ 1].

B pabote paccmaTtpuBaeTcst mporecc paszioxeHus (HeHOJOB 1Mo Bo3AecTBHeM 030HA. Kak
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u3BecTHO [1,2] pasnoxenue (eHona Mo BO3ACHCTBHEM 030HA HAXOJIUTCS B 3aBUCHUMOCTU OT
temreparypbl.  OnTUManbHble  YCJIOBUSL ~ O30HHPOBAHUS  (PEHOJICOJEP)KALIUX  CTOKOB
HaOmrogatoTcs B menoyHon cpeae (pH = 12) u B obmactu moBeImeHHON TeMrepatypsl (50 —55
°C).

[TockonbKy Ha CETOAHSANIHWNA JE€Hb OIHMM M3 CcaMbIX AS((EKTUBHBIX METOJIOB
00e33apakMBaHUs CUYMTACTCS O30HUPOBAHKE, C IENBI0 H3yYCHUsI OYMCTKH 3arps3HEHHBIX BOJI, a
TaKXKe JUTsl COMOCTABIICHUS C TEOPETHYECKUMHU pacuyeTaMy HaMH TPOBOIMIIUCH UCCIIEIOBAHUS T10
030HUPOBaHUIO BOJHBIX pacTBOpoB ¢eHona (CsHsOH) [1,2]. Kak BumHo u3 TaOnuimr 2,
YBEJIMYCHUE KOHIEHTPAI[MK O30HAa B 030HO-BO3IYNIHOW CMECH yMEHBINIAET BpEMs Ipolecca
O30HUPOBAHUSL.

Tabnuma 2
Coenon(MI/1 Coenon(MI/1 Coenon(MI/1 Coenon(MI/1
b (vavsr) (Cioﬂzgt Mr/J)I) (coi.{=4(,5 MF)J'I) £ (vevsr) (Cioﬂzgt Mr/J)I) (coi.{=4(,5 MF)J'I)
0 45,5 45,5 45 1,2544 0,01568
5 34,296 32,928 50 0,6272 0,000314
10 27,2832 22,8928 55 0,3136 0
15 21,0112 15,68 60 0,1568 0
20 15,68 10,0352 65 0,09408 0
25 10,6624 6,272 70 0,04704 0
30 7,2128 3,136 75 0,003136 0
35 4,3904 1,568 80 0,001254 0
40 2,5088 0,3136 85 0 0

C npyroii cTOpoHbl, IPU UCCIIECIOBAHUU BIIMSHUS Pa3IMUHBIX aKTUBU3UPYIOIINX (PaKkTOpOB
Ha TTOBEPXHOCTHOE HATSIKEHUE PA3IMYHBIX BOJl, HAMU TakKe OOHapykeHo [4,5] yMeHbIIeHHE
MIOBEPXHOCTHOTO HATSHKEHUS MPU O30HUPOBAHHMM BOJBIL. J[0 030HHMpOBaHUS €CTECTBEHHAs BOJa
umeer 6 = 68,9-10° u/m, a mocne 030HUPOBAHUS G = 57,6:107 u/Mm, uto MPUBOAMUT K MBICITH O
HaJIMYUU 3aBUCUMOCTU CKOPOCTHU Pa3IoKEeHUs (PeHOJIa OT BEIMYUHBI G. A 3TO, B CBOIO OYepe/lb,
MO>KET IPUBECTH K YMEHBILECHUIO YAEIbHOTO pacxo/a 030Ha.

13 usBecTHON Tabmmipl 3aBucuMoctd o = f{(t(°C)) oT Temmeparypsl BHIHO, YTO HpH t =
55°C 6 = 66,9-10° n/mM. B nambHEIINX SKCIEPHUMEHTAX HEIPEMEHHO HAlO CICIHTh 3a
TEeMIIepaTypoil U 3a BETUYNHON G 0HOBpeMeHHO. C yMEHbIIIEHUEM 3HAYEHUS G TAK)KE 0)KHJIaeT-
Csl yMEHbLIEHUE pacxoja 030Ha JJIs pa3Io’KeHUs OJJMHAKOBOTO KOJIMYecTBa (peHoa.
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NIiKEL TIOINDATIN SU MUHITINDON ALINMASI

Bayram Ziilfiigar oglu Rzayev, Maftun Eynulla oglu 9liyev,
Aliys Bayram quz1 Rzayeva .
AMEA Nax¢ivan Bolmasinin Tabii Ehtiyatlar Institutu

Indium birlosmolori elektron texnikasinda — yarmmkeciricilor, yiiksok vo asagi
temperaturlu tranzistorlar, termistorlar, infraquemiz1 detektorlar, pezoelektrik datgiklor
hazirlanmasinda genis istifado olunur [1].

Yarimkegirici birlosmolorin nazik tobogolorinin alinmasinda istifado olunan {isullarin
oksarinds ilkin material olaraq osas maddonin narin azilmis tozundan istifade olunur: vakuumda
buxarlandirma, elektroforetik ¢okdiirmo, holledicini buxarlandirmaqgla osas maddonin sotho
¢Okdiiriilmosi vo s.

Son on ilds nazik tabagolorin alinmasinda su mohlulundan kimyovi tisulla althq tizerino
cokdiirmo metodlarina genis rast golinir. Yerino yetirilocok iso uygunlugunu nozors alib o
metodlardan birinin qisa mezmununu veririk.

Isin todgiqatcilar1 [2] CdIn,S4 yarmmkegirici birlomosinin siiso altliq {izorindo nazik
tobogosini almiglar. Bunun iiglin altliq ardicil olaraq CdSOs, Na,S, InCl; vo Na,S mohlullarina
salinmis vo miioyyon miiddot saxlanmisdir. Tobogonin qalmligi 0,44 mkm, qurulusu
nanokristallikdir. Qadagan olunmus zonanimn optiki eni 2,12 eV, xiisusi milgavimoti 10* Om - sm-
dir.

Isdo garsitya qoyulan moqgsad indium(III)xlorid mohlulundan indiumu natrium sulfidlo
indium(II)sulfid soklindo ¢okdiirmok, natrium sulfidin artigini oalavo etmoklo natrium tioindati
almaq vo onun nikel sulfatla qarsiligli tasirindon nikel tioindatin alinma soraitini arasdirmaqdir.

10 ml 0,1M InCl; mohlulu gétiiriib 100 ml-lik stokana tokiiliir vo 40 — 50°C-0 qodor
qizdirilir iizoring az hissalorlo 0,1M Na,S mohlulu alave edilir. Darhal narinci rongli In,Ss ¢okdir.
Cokiintii  ayrildigdan sonra Na,S mohlulunun olave edilmosi davam etdirilir. Tam ¢okmo
alindigdan sonra oslavo olunan natrium sulfid mahlulunun yeni miqdar1 indium(Ill)sulfidin
narinci rangini bozumtul ag rongs cevirir. Demali, In,S; natrium sulfidin artiq miqdarida hall
olaraq natrium tioindata kecir. Cokiib ayrilmis In,S;-o Na,S olavo etdikdo reaksiyanin
qurtarmasint miihitin pH-nin neytraldan goloviyo dogru koskin doyismasi ilo do miioyyon etmok
olar. Buna baxmayaraq ¢evrilmonin tamligin1 Na,S mohlulu slave etmoklo yoxladigdan sonra
cokiintii slizgoc kagizindan siiziilir vo sulfid ionlarnin qurtarmasma qodor distillo suyu ilo
yuyulur. Cokiintiilor avvolki ¢oktiiriilmo stokanlarma miqdaron kegirilir vo lizorino miixtolif
miqdarlarda 0,1 M NiSO4 mohlulu olave edilir. Cokiintiilorin solgun bozumtul rongi tiind
gohvayi rongo c¢evrilir. Cokiintiilor nikel ionu qurtaranadok distillo suyu ilo yuyulur
(dimetilglioksimlo smagq). Siise puta Ne3-den siiziilorok 105°C-ds sabit kiitloys gatirilir. Naticaler
cadval 1-da verilir.

Cadval 1
Nikel tioindatin alinmasina nikel sulfatin althiginin tosiri
0,1M InCls, 0,1M NiSQy, Nikel tioindat

ml ml 1 %

hesabl. tapilm.

10 5,0 0,466 0,4104 98,52
- 5,2 - 0,4151 99,65
— 5,4 - 0,4140 99,42
— 5,8 — 0,4145 99,49

Cadvaldoki rogomlordon aydin goriiniir ki, indium(III)xloridden ara reaksiyalari
aparmagqla nikel tioindat1 miqdaron almaq olar. Eyni zamanda nikel sulfat mohlulunun 0,10 M
artiginin gotiiriilmasi nikel tioindatin alinmasina mane olmur.

11
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Nikel tioindatin ¢6kmo va siiziilmo siiratleri tayin edilmis ve miioyysn olmusdur ki, 50°C-
do ¢okdiiriilmiis nikel tioindat asan ¢okiib ayrilan vo asan siiziilon birlogmadir.

Nikel tioindatin elementar analizi aparilmisdir. Bunun {i¢lin quruducu skafda 105°C-da
sabit kiitloyo gotirilmis 0,5410 q nikel tioindat niimunasi 100 ml-lik stokana tokiiliir tizorino az
hissolorlo qati nitrat tursusu olavo edilir. Cokiintli pargalanib qurtardiqdan sonra tursu olavo
edilmosi dayandirilir. Bu zaman indium vo nikel nitrat duzlarma kegir. Ayrilan kiikiird ¢otin hall
oldugda mohlul siiziiliir vo 200 ml-lik 6l¢iilii kolbaya kegirilir. Kolbadan 20 ml-lorlo gétiiriib 100
ml-lik stokanlara tokiiliir. Indiumu toyin etmok ii¢iin mohlula ammonyak slava edilir. Mohlulda
olan nikel ammonyakla [Ni(NH3)4](NOs3), torkibli kompleks omalo gotirorok ¢cokmiir, mohlulda
qalir. Indium isa In(OH); torkibli ag rongli ¢okiintii amolo gotirarok (hidroksidin hallolma hasili
1,41-10) mohluldan asanliqla ayrilir. Siizgoc kagizindan siiziib qurutdugdan sonra platin
putads 400°C-ds kézerdildikdon sonra indium(IIT)oksid soklinds ¢akilir.

Indiumun siiziintiisiindo nikel dimetilglioksimlo toyin edilir. Kiikiird, barium xloridlo
cOkdiiriilorok barium sulfat soklindo ¢okilir. Analizlorin naticolari cadval 2-ds verilir.

Cadval 2
Nikel tioindati elementar analizi
Nikel Torkibda %.
tio 1rC11dat, Ni n S
nazari praktiki nazari praktiki nazari praktiki
0,5410
14,093 14,081 55,124 55,03 30,783 30,66

Analiz naticalorindon aydm olur ki, elementlorin tacriibade tapilan miqdarlar1 onlarmn
formula gora hesablanmis miqdarina miivafiq golir. Bu da bir daha nikel tioindatin formulunun
Ni(InS;),, yaxud Niln,S4-0 uygun goldiyini tosdiq edir.

Sonda onu geyd etmok istordik ki, mogalodo islodilon reaktivlordon istifads edorok
Niln,S4 birlosmasinin nazik tobagosinin alinmasi istigamatindo do tocriibolor aparilmigdir. Siigo
althq ardicil olaraq miioyyon miiddato vo miisyyan fasilo ilo NiSO4, Na,S, InCl; vo Na,S-in duru
mohlularina salinaraq nazik toboqs alinmisdir. Bu sahads todqiqatlar davam etdirilocokdir.

ODOBIYYAT

1. Sluenko C.I1. Mnamii cBoiicTBa 1 npumenenue. M.: «Haykay, 1987, 256 c.
2. Pathan H.M., Sankapal B.R., Lokhande C.D. Preparation of Cdin,S4 thin films by
chemical method. // Indian J.Eng. and Mater. Sci. 2001 8, Ne 5 ¢c. 271 — 274,

«A3YUEHUE ITMHAMUWKHN TEMIIEPATYPHOM 3ABHCHUMOCTH
JUIJIEKTPUUYECKUX XAPAKTEPUCTUK KOHUEHTPUPOBAHHBIX
BUHAPHBIX PACTBOPOB HUKJIOIIEHTAHOJIA B ALIETOHE»

Yceiinosa C.M.

bakunckuii 'ocyoapcmeennviii Yuusepcumem

JUis n3MEpEeHHs TUDJIEKTPUYECKON NMPOHULIAEMOCTH &, YUCTOr0 HUKIONEHTAHOJIA U

€ro 61/1Hapme pPacTBOpPOB IJIA paSHH‘IHOfI KOHIOCHTpAlMHU B allCTOHC, a TAKXC U3Yy4YCHUA
TCMHGpaTypHOﬁ 3aBUCHUMOCTH &, HMCIIOJIb30BaH BHC AMCICPCHHU JJICKTPOMArHUTHBIX BOJIH

OBLJI MCIIOJIL30BaH pCSOHaHCHBIﬁ METOA HNPUHOUII KOTOPOro 3aKJI4daJCd B U3MCPCHUU
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€MKOCTHU MYCTOT0 U3MEPUTEILHOTO KOHJAEHCATOPA, 1 EMKOCTH TOTO K€ KOHJEHCcAaTopa, HO
3aMOJITHEHHOTO MCIBITYEMOM KHUIKOCTHIO.

Ecim Cy — eMKocTh MycTOro KOHJEHCAaTopa, TO E€MKOCTh KOHJIEHCATOPa,
3aIl0JHEHHOTO JKUJKOCThIO, OyAeT paBHO &, Tle &,- CTaTH4YecKas AMDIIEKTPHYECKas

MPOHUIIAEMOCTh KUJKOCTH.
brima paspaboraHa HoBasg KOHCTPYKLMS H3MEpPUTEIBHOTO KOHJEHCATopa

[I03BOJIMBIIASA CYINIECTBEHHO PpAacIIMPHUTh TEMIEPATypHBIM MHTEpBal &,. Konpencarop

OblJI CHA0XXeH MaJlOMOIIHOM oOorpeBaTeNbHOM MeYbl0, a camMa sfueiika morpyxainach B
cocyn Jlroapa ¢ xuakuM a3zoToM. He3HaunTenbHBIM W3MEHEHHUEM TOKa 000OTpeBaTEIbHOU
MeYu, MOXXHO OBIJIO PperyaupoBath TEMIIEPATypHBI PEXKUM  H3MEPUTEIBHOTO
kongencatopa ot — 50°C  10+50°C. Ilpm 5TOM TOYHOCTH OTCYETAa TEMIIEPATyphI
KOHJEHCATOpa HE MpeBbINIaIa +0,05°C. B YCTaHOBKE HU3MEPEHHUA E,, UCIOIb3yEMON B

IaHHOHW paboTe B KauecTBE reHepaTopa ObI MPUMEHEH KyMeTp MPOU3BOJACTBA T€PMaHUH.
N3mepeHuss coOCTBEHHON 4acTOThl HACTPOMKH KOHTYpa, COCTABJIEHHOTO M3 3TaJOHHOM
WHIIYKTUBHOCTH, MOCTOSIHHOW JTaJOHHOW €MKOCTH W EeMKOCTH H3MEpPHTEIHHOTO
KOHJICHCATOPa, IPOU3BOAIIIKCH C IOMOIIBIO CIIEIIHATBLHOTO T€TEPOJMHHOTO BOJTHOMEDA.

W3MepeHus BBINOJHAINCH B AUana3oHe 4yacToT 4 6 mri.

Ecnu fy- cobcTBeHHas yacTtoTa KojaebaTeapbHOTO KOHTYpa KOTJAa B KOHTYpP BKJIIOUEH
MyCTOW HW3MEPUTENbHBIM KOHAEHCATOop, obmamaromuii emMmkocThio Cp, a f-coOCTBEHHAs
4acTOTa KOHTYpa, KOTJla B KOHTYP BKJIIOYEH H3MEPUTEIbHBIA KOHICHCATOP, 3aI0JIHEHHBII
UCCIIelyeMON KMJAKOCTBIO, TO JUIIEKTPUUYECKAas IPOHULIAEMOCTb JKHUIKOCTH &,

onpeacsadaioCh ¢ MIOMOIBIO CIACAYIOMETO COOTHOMICHUA:

2 2
:Q +B£—1

0 1
7y I )

rae B :£, C- eMKOCTb IOCTOSIHHOI'0, ATAJIOHHOTO KOHAEHCATOPa, BKIIOUYEHHOTO B
0
KOHTYp MapajjeibHO C U3MEPUTEIbHBIM KOHIeHCATOPOM. [IOCTOSTHHBIN MO BETUYHUHE
k03¢ punreHT B BeIUMCasANICS IPU TapUpPOBKE H3MEPUTEILHOTO KOHJAEHCATOpA.
CpaBHEHHUE SKCIEPUMEHTAIBHBIX U JIUTEPATypHBIX JaHHBIX HU3MepeHus KodpduuueHTa

NPENOMIIEHUS 71, , TEMIEepaTypbl KuneHust {, C W  CTATHYECKOW JMINEKTPUYECKOM

npoHunaemMocTu ¢, anerona (CH,), CO u uuknonenranona C;H,OH.

Tabauya 1.
JKCIepUMeHTAJIbHbIE TaHHbIE JluTtepaTypHble JaHHBbIE
BemecTBoO nf;) f/? C 850 nf;) f/? C 850
(CH,), CO | 1,3610 56,55 20,93 1,3591 56,50 20,84
C,H,0OH 1,4529 120,95 17,88 1,4529 121 18,0
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Jlnst TapupoBKM OBbUIM HCIOJIB30BaHbl CJEAYIOLIUE >KUIKOCTH: O€H301, BOJa,
STUJIOBBIM  CHUPT  YETBIPEXXJOPUCTBIM  YIJepoJ, CcTaTUyecKas  JUdJIEeKTpUuecKas
MPOHUIIAEMOCTH KOTOPBIX OBUIM M3BECTHBI C BBICOKOH creneHbto TouHocTH (<0,1%) mo
JUTEpaTypHBIM UCTOYHUKAM: Tabnuua 1.

[Io nmannbeIM TapupoBku: B = 11,71
TeMIeparypa U3MEepUTEJIbHOTO KOHJIeHcaTopa.

Kak BunHOo u3 Ttabmuue 1, MeXay 3TUMHU JaHHBIMU
Paznuna, kak npaBmio, He npessimaet 0,5%.

Tak kak, OTHOCUTEJbHAs OWMOKa B M3MEPEHUM YaCTOTHl, KaK MPABUJIO, JIEKHUT B
npenenax 0,5 + 1,0 '10']2%, MNPUMEHEHUE JaHHOTO METOJa IO3BOJIMIO CYIIECTBEHHO
YIYy4IIUTh  TOYHOCTh  M3MEPEHUsS]  BEJIUYUHBI  CTATUUYECKOM  JUAJIEKTPUUYECKOMU
IPOHHUIAEMOCTH &, 110 CPABHEHHUIO C OOBIYHBIMU PE30HAHCHBIMHM METO IaMHU.

110,95 - 107 (to-t), rme t=20°C wu t-

HMCCT XOpouiec corjaacuc.

B Hammx wu3MepeHUsX OTHOCUTENbHasg omuOKa B OINpeIesieHue CTaTHYeCKOn
IUDJIEKTPUYECKOM MNPOHHMIIAEMOCTH &, cocTaBisuia B cpeaHeM 0,2%. PesynbraTs
M3MEpEeHUH NpuBeJIeHbl B Tabauna 2.

Taoauma 2.
CraTudeckas IM3/1eKTPHYECKasi HIPOHHIAeMOCTb &, PACTBOPOB

HUKJIOIMCHTAHOJ — AallCTOH.

Temneparypa KoHueHTpanus HMKJIONMEHTAHOJAa B MOJbHBIX A0JAX

t'C 0 0,1443 0,3101 0,5028 0,7300 1,0

-40 29,26 27,90 27,30 26,95 - -

- 30 27,58 26,36 25,50 25,14 - -

- 20 26,09 24,84 23,98 24,40 23,85 25,45

- 10 24, 64 23,48 22,50 21,75 21,81 22,92
0 23,23 22,04 21,05 20,35 20,19 20,92
10 22,08 20,84 19,78 18,92 18,63 18,87
20 21,03 19,62 18,60 17,70 17,13 17,38
30 20,09 18,56 17,24 16,38 15,34 16,21
40 19,13 17,36 16,01 15,25 14,48 14,90

UCCIEAOBAHUME CTPYKTYPbI CUCTEM NOJIMUITUJIEHTJIMKOJIb-BOJA

9.A. Macumos, B.B.Ilpyasko, T.O.barupos, I'.®.MextueB, C.M.AxmenoBa

BI'Y, kagheopa «Cmpoenue sewecmesay, baghirov-t@mail.ru

B nmanHoil paboTe mcciemoBaHbI BOAHBIE PACTBOPHI IIMPOKO H3BECTHBIX IMOJIMMEPOB —
nosnuayTwiieHrukoneit  (II900).  IlonudTuneHrnukonbs — HEUTpaJdbHBIE  BOJOPACTBOPUMBINM
MOJIUMEpP, CTPOEHUE MOJIEKyJbl KoToporo mmeer cieayromuii Bua: H - [OCH,CH], - OH.
[ToMMATHUIICHTIIMKOIA  OTHOCSTCA K TIOJMMEpaM [IMPOKO TIPHUMEHSEMBIX B MOJICKYJISPHOM
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Oouonoruv, OUMOXUMHUM, MEIUIMHE, (apMalleBTUUECKOH M TEKCTUIBHOW IPOMBIIIIECHHOCTH,
KOCMETUKE M MHOTMX JpPYrUx oTpacisix npombiiuieHHocTd [1]. Kpome Toro, mmeercs psia
uccienoBanuil no BiausHuto 101" Ha HeKOTOpBIE POLECCHl, TPOTEKAIOIINE B )KUBBIX 0OBEKTAX.

[I9T" oOnamaer CBOMCTBOM CKpbIBaTh SIUTONbI AHTUIEHOB MEMOpaHbl KIETOK OT
COOTBETCTBYIOILIUX MapaTONOB aHTUTEN O0€3 CYIIECTBEHHOIO HaHeceHHUs yuiepba (yHKUIUU
JAHHOTO AaHTUT'€HA, B CBSI3U C YEM €r'0 MCIIOJIb30BAJIM B OMBITAX 110 MOJIYYEHUIO rpynisl kpou O
m A, B u AB ogHako wuccrnenoBaHus TOKa3bIBAIOT YTO OOpabOTaHHBIE TaKUM 00pa3oM
SPUTPOLUTHI 007a/al0T UMMYHOT€HHOCTBbIO M, COOTBETCTBEHHO, HHU3KOH BBIKHBAEMOCTBHIO B
OpraHu3Me peluIueHTa npyu Tpaichys3uu [2].

[TonuaTuneHrnukoiap  00NagaeT  CIOCOOHOCTBIO ~ MEXaHWYECKH  BOCCTaHABIIMBATH
MOBPEXKJCHHbIE KJIETOYHbIE MEeMOpaHbl M IOJABIATH BTOPUYHYIO aTPO(QHUI0 AaKCOHOB IIpU
TpaBMaTHYECKUX MOBPEKICHUIX FOJIOBHOIO M CIIMHHOTO Mo3ra [3]. O1o pocturaercs Giaronapst
CIIOHTAHHOMY BOCCTAHOBJIEHHIO CTPYKTYphl MeMOpaHbl 3a CUET T'MAPOQUIbHBIX MOJIMMEPOB,
KOTOpbIE CHauaia «CKIEUBAIOT» (PparMeHThl MOBPEXKIEHHON MeMOpaHbl, IOCIIE YEro MO3BOJISIIOT
UX JJUIUJAHON OCHOBE CIIUTHCSA BOEAUHO.

Ounpro Ky6 u Puuapn boprenc [3] cuuTaror, 94TO pacTBOpP MOIMATUIICHTJIMKOJISI MOYXHO
HCII0JIb30BaTh B KAUECTBE CPEJCTBA HEOTJIONKHOW MOMOIIM MPHU PA3IMYHBIX TPaBMax roJIOBHOTO
Mo3ra. Bo3aMokHO, B CKOPOM BpEMEHHU OH CTaHET 00s3aTe/IbHBIM KOMIIOHEHTOM anTeuek MepBoil
romomu [3].

g uccnenoBanust pactBopoB 101" u3bpan BuCcKo3uMeTpudeckuii MeTo1. BszkocTs — 310
OJIHO M3 TeX (PU3NYECKHX CBOMCTB >KUJIKOCTEH M PacTBOPOB, KOTOPOE IO3BOJISIET CYIUTh O
mpoueccax, NPOUCXOAAIIUMX B HUX, M HAOMIOJAEMbIX B 3TUX CHUCTEMaxX H3MEHEHHSX M0/
JecTBUEM pa3HbIX (PakTOpoB. BS3KOCTH pacTBOPOB MOJIMMEPOB 3aBHCHUT, MPEXJE BCETO, OT
(bakToOpoB, ONpeAesouUX 00beM, 3aHUMAEMbli MaKpOMOJIEKYJIOM B pacTBOpE, OT BEIUYMHBI
MOJIEKYJISIPHOM Macchl, OT KOHLIEHTPallMd pacTBOpa, OT CTPOCHMs IMOJMMeEpa, XapakTepa
B3aUMO/ICHCTBUS PACTBOPUTEIIS C MOJTUMEPOM U TEMIIEPATYPHI.

B paGore wucnonp3oBamm MeTOJ mamammero mapuka (Buckosumerp [emmuiepa).
W3mepenuss npoomwin B npenenax or 20°C po 70°C. Jlns peryaupoBaHMsl TeMIepaTypbl
BHUCKO3UMETP MOJICOEIUHSAIN K TEPMOCTATY C KOHTAKTHBIM TEPMOMETPOM, C TIOMOIIIBIO KOTOPOTO
YCTaHABIIMBAJIACh U MOJJIEP’KMBANIACh MOCTOSHHOW HY)KHasl TemIepaTypa B BHcKo3umeTpe. B
CaMOM BHCKO3MMETpPE MMEETCS KOHTPOJIbHBIM TEepMOMETp, IO KOTOPOMY OIpeneisuiu
TeMmiieparypy B BucKo3uMmeTrpe ¢ TouHocThio 0,1°C. Bce wu3MmepeHus npoBOAWIM HOCIE
YCTaHOBJIEHUS! PABHOBECHOT'O COCTOSIHMSI B paCTBOPE MOJIUMEPA.

3Hast BpeMsl aJieHHsl lapyuKa, ONpeessuid BA3KOCTh MOJIMMEPHBIX PACTBOPOB 110 popMyIie

n=K(p,-p,),
/i€ 7] - BSI3KOCTbh, BhIpakeHHas B 113, p| — IIIOTHOCTh MaTepuaa, u3 KOTOPOro clejaH WapuK, pr
— IUIOTHOCTh pacTBOpa MpU TEMIepaType H3MEpPEeHHs, KOTOPYI OINPEAEsad C IMOMOILbIO
NUKHOMeTpa, K — KOHCTaHTa IIapHKa, T - BpeMs NaJeHus Iapuka. 3HaueHus K u p; mapuka
JaroTcsl B onucaHuu mnpuobopa. Ilpu wucciaenoBaHuM pacTBOPOB HCHOJB30BaIM IIApUK C

3

rapameTpamu p]=2,402i3, K=0,009056M. Ommnbka B HM3MEpPEHHM BS3KOCTU HE
CM 2 CeK

npessimana 1%.

B pabGote wucciaemoBasim BOJHBIE PACTBOPHI TMOJUATHIICHIJIMKOJICH CO CIEAYIOIIUMH
MoJekymsapabiMu Maccamu: 600, 3000, 4000, 15000, 20000, 40000. I[Ipu mpuroTOBICHUHU
PacTBOPOB HCIOJIB30BANN OMauCTIIMpOoBaHHYIO Boay. Konnentpamuu [191° mensiu ot 0,3 1o 6
Bec. %.

Ha ocHOBe mMONy4eHHBIX OKCHEPUMEHTAIBHBIX JAaHHBIX TIMOCTPOCHBI 3aBUCHUMOCTH

1 o
lgn=f (?j U1 BCEX pacCTBOPOB pa3HbIX KOHIEHTpauui, s [I31 ¢ pasHbIMH MOJIEKYISIPHBIMU

MacCCaMH.
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[TomyueHHble SKCIIEPUMEHTANIbHBIE JaHHBIE II0KA3ajd, YTO IOBBIIIEHUE TEMIEpPaTypbl
MPUBOJUT K CHIXKEHHUIO BA3KOCTU. DTO CBSI3aHO C BO3PACTAHUEM TEIUIOBOTO JBMKEHHS MOJIEKYII
U OCJIa0JICHUEM CBA3€H, CYLIECTBYIOIIUX MEXIY Mojekyinamu. Ilockosibky B J1I000OM pacTBOpe
CYLIECTBYET HEKOTOpasi CTPYKTypa, TO MOXXHO TOBOPUTb O €€ pa3pylI€HUH MOJ JAECHCTBUEM
TEeMIIEpaTyphl.

[ToBellIeHHE TeMImepaTypbl YMEHbIIAET pa3Mepbl MAaKPOMOJEKYJ, TaK Kak HaO01aeTcs
neruaparanus Mosekyn IIOI0, xorjpa accouumanusi MOJIEKYN BOJBI C KHUCIOPOJIHBIMH aTOMamu
ueneit [10I" ocnabnsercst, cTpyKTypa BOJibl HApyILLIAeTCsl U BEPOSATHO BO3HUKAIOT H-CBA3M Mex 1y
KOHLIEBBIMHU TpYIIIaMU U aTOMaMM KHUCJIOpOJa OJHOW W TOW e IEeNH, YTO U NPUBOAUT K
YMEHBIIIEHUIO pa3zMepoB MosieKkyd [IOI u Kk CHUKEHHIO BA3KOCTH.

0
Inn o7 3%
3.2 2%
1,5%
-3.6
-4,0 1,2%
0,9
0,6%
4.4 / 0.3%
4,8 - - -
6 8 10 M

Puc.1. 3apucumoctu (nn ot fnM nns
BOAHBIX pacTBOpoB IO mpu pa3HbIX

rAuTTaTThaTTav ot aana (=780

1 .
[Tomydyennsie 3aBUCUMOCTU (gn = f (?j B OTpENEICHHON 00JacTH TeMmIiepaTyp HOCAT

JIMHEHHBII XapaKkTep, 4YTO IMO3BOJUIIO ONPECACIUTL TCIIJIOThHI AKTUBALMU BA3KOI'O TCUCHUA I10

dbopmyne AH =fo 1'7), rae 7 — abcomoTHas Temmeparypa, R — yHUBepcaibHas Ta3oBas
T

nocrosiHHas [4]. DTo maeT BO3MOXKHOCTH CyJIUTh 00 M3MEHEHUSIX, TPOUCXOAIINX B PACTBOPAX.
Pesynbrarel, mpuBoguMBIE B TabiWIle, TOKA3bIBAIOT, YTO C YBEIMYEHHWEM KOHIECHTPAIUU H
MOJIEKYJIIpHOM Macchl AH pacter, 4TO CBHAETEIBCTBYET O CTAOMIN3AIMH COCTOSTHUS CHCTEMBI.

Ha puc. 1 mnpencraBieHbl 3aBUCUMOCTU BSA3KOCTH OT MOJIEKYISPHOM Macchl MpH
MMOCTOSTHHOM KOHIIEHTPAIMH MOJTydeHHbIe TIpu Temneparype 25°C.

Kak BunHo u3 puc. 1 ¢ yBenuueHueMm MousekyiasipHoi maccsl II3I7 BsizkocTh pacTBOpoB
YBEIUYUBACTCA. JTO, COTJIACHO JIMTEPATYpPHBIM HaHHBIM [5], OOBSACHAETCS YMEHBIICHHEM
MOJBIKHOCTH MOJIEKYJT BOJIbI, KOorja Bc€ OoJiblliee KOJIMYECTBO MOJIEKYJ BOJIbI OKa3bIBAeTCS
cBs3aHHBIM ¢ MoJiekynmamu [19I. B [6] wucciemoBanme BoaHbIX pactBopoB IIDI ¢
MOJIEKyIspHbIMA Maccamu 10 600 meromom SMP BbicOKOTO pasperieHus Mmokasaio, 4To y
MOJIMATUIICHTJIMKOJISL CBA3BIBAETCS 10 JIBE MOJIEKYJIBI BOJBI C KUCIOPOJAOM 3(DUPHON IpyNmbl U
0 OJHOM — C KOHLEBBIMM T'HAPOKCHWJIBHBIMH TIpynmamMu. OTO CcIeAyeT Kak W3 aHajiusa
3aBUCUMOCTH XMMHMUYECKOTO CIABUTA OT KOHIICHTPALIUM, TaK M U3 3aBUCUMOCTH MHTCHCHUBHOCTH
curHaia Bojbl oT Temneparypsl Hwke 0°C. B [7] npuBoagrcs tutepaTypHbIe JaHHBIE O TOM, YTO
[I9T" okaspiBaeT crabuan3Mpyrollee AEWCTBUE HAa HECKOJIBKO MOJIEKYJISPHBIX CIIOEB BOJBI.
CrnenoBaTenpbHO, 4YE€M BBHIIIE MOJICKYJsipHass macca W koHueHTpamus [IDI, Tem Oosee
CTAOWJIM3UPYIONIEEe BO3JICHCTBUE HA CTPYKTYpy BOAbl okaseBaeT I[IDI. 3nauenus AH,
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MpPUBOJMMBbIE B TaOdMIle, MU POCT BSI3KOCTH C YBEIMUYEHHUEM MOJIEKYISIPHOH Macchl U
KOHLIEHTPALIMK MOITBEPKIAI0T BhIIIECKa3aHHOE.

N3 puc. 1 BuaHO, YTO B pe3yapTaTe M3MEHEHUS MOJIEKYJISIPHOW MAacChl IIPU
(¢uKcHpOBaHHON KOHIIEHTpanuu coctosiHuue cuctembl 101 — Boma MeHsierca. DTO MOXKHO
paccmaTrpuBaTh Kak IepexoJ] OT MeEHee CTPYKTYpUpPOBAaHHOM cHCTeMbl K  OoJjee
CTPYKTYPUPOBAHHOM, WM KaK MPEBpaIeHne HEKOTOPOH (PIyKTyallmOHHOW MPOCTPAHCTBEHHOM
ceTku B Oosiee moctosiHHyr0. Hajgo orMeruTh, uro 310 Habmonmaercs s pactBopos [IOI ¢
MonekyisapHoi maccoit Gosbiie 3000 m xonnentpauusx Bbime 0,9%. Konmentpammro [10T,
COOTBETCTBYIOILYIO NEPEXOJy M3 OAHOW obyiacTh B jApyryro, oboznauum Cp. B mepexomnoit
00JacTH, COOTBETCTBYIOIIEH OIPE/ICTICHHBIM COYETAHUSAM KOHLIEHTPALMA U MOJIEKYJISIPHBIX Macc
191, monekynsl IIDIT obpasyrorT crnenupuyecKyr0o NPOCTPAHCTBEHHYIO ceTKy. Ha pwuc.2
npuBoauTcs 3aBucuMocTb Cr oT MosiekynsipHbiX Macce I10I. Kak BunHo u3 rpaduka yem Bbliie
MoJIeKysipHas Macca, TeM Huxke Crp; U1 MOJIeKYII-

Cn, %

7 7
0 2-10 410" My

Puc. 2. 3aBucumoctu Crj OT MOJEKYISp-
HOM Maccsl [10I

SIPHBIX MaccC OT 2-10* 1o 4-10* Cp; mano oTmruaroTCs IPyT OT Opyra, a Juisl MOJEKYISIPHBIX Macc
menbine 2-10* HaGmonaercs Gonee cmibHOe m3MeHeHme Cpp ¢ M3MEHEHHEM MOJICKYISPHOI
maccsl [19T.

[TonyueHHble JaHHBIE MOATBEPKAAIOTCA U 3aBUCUMOCTBIO XapaKTEPUCTUUYECKOHN BA3KOCTH
[n] oT MONEKYIAPHOI MaCCHI.

TakuM 00pa3zom, MyTeM YBEIUYEHUS MOJEKYISIPHOM Macchl MPU MOCTOSHHOM 3HAUY€HUU
KOHLEHTpauuu uiau KoHueHtpauuu I[IOI° mpu nocTosHHOW MOJEKYISIpHOM Macce, Npu
ONpEJEIEHHOM HUX COYETaHHM, MOXHO Ja00uThca mepexona cuctemsl [IOI-Boga B Oouee
CTPYKTYPUPOBAHHOE COCTOSIHME, KOTOPOMY COOTBETCTBYET o0Opa3oBaHHE cHenupuIecKoi
pOoCTpaHCTBEHHOM ceTku. Cpp — 3TO KOHIEHTpAalUu, HI)KE KOTOPBIX HHU IMPU KaKUX
MOJIEKYJIAPHBIX Maccax (B mpexemax paccMmarpuBaeMeix or 6-10° 1o 4-10%) o6pasosanme
IIPOCTPAHCTBEHHOM ceTkH B cucteMe [191'-Boja HEBO3ZMOXKHO.

Tabnuna.
3HaueHus TEIUIOT AKTUBALUU BA3KOTO TEUCHHS

( Kear j JUTsl BOJHBIX pacTBopoB 101
MOJIb
e
600 3000 | 4000 | 15000 | 20000 | 40000
Cror, %
0,3 3,3 3,4 3,5 3,7 4,1 4,6
0,6 3,3 3,5 - 3,8 4,1 4,7
0,9 3,4 3,5 3,7 - 4,2 4,7
1,2 3,5 3,6 - 4,0 4,2 4,9
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N —

9]

1,5 3,5 3,7 3,9 4,1 4,3 5,0
2,0 - 3,7 - 4,2 4,5 5,3
3,0 3,5 3,8 4,0 4,3 4,6 5,6
6,0 3,6 4,0 4,3 4,7 4,8 -
JIUTEPATYPA

Ounukioneaus noaumepos. M.: Cos. sx11., 1974, 111, 1032 c.
G.Garratty. Progress in modulating the RBC membrane to produce transfusable universal

/stealth donor RBC s. // Transfusion Medicine Reviews, 2004, v.18, N4, p.245-256.

A.0O.Koob, J.M.Colby and R.B.Borgens Behavioral recovery from traumatic brain injury
after membrane reconstruction using polyethylene glycol// Journal of Biological
Engineering, 2008, 2:9 doi: 10.1186/1754-1611-2-9

Tarep A.A. ®uzukoxumus noaumepon. M.: Xumus, 1978, 544 c.

CansinoB B.U., Tlorpe6nsik B.I'., Cxypunun C.I'. . Jlopaxkunanuaze I'.b., UuaxaBanze
3.I'., Topsiuuk W.A., EBiokumoB FO.M. O cBs3u MeX Iy MOJCKYJISAPHBIM CTPOCHUEM
BOJHBIX PACTBOPOB MOJMATUIICHTIIMKOJIS M KOMIAKTH3AIMH JBYXIIETTOYECYHBIX MOJIEKYIT
JIHK. Monekynsapuas 6uonorus, 1978, 1.12, Beimn.3, ¢.485-495.

3unyenko B.[l., Mank B.B., Moucees B.A., OBuapenko ®./]. MccnenoBanue
MEXMOJIEKYJISIPHBIX B3aUMOJECHCTBUM B CUCTEME BOJIAa — HOJUATUIIEHITIUKOIb. Ko k.,
1976, T XXXVIIL, N 1, c.44-49.

Tomuuesa W.H. [Ipumenenne nonu3TUiISHNIIMKOISA B OnoxumMun. Ycnexu xumuu. 1980,
XLIX, Bemyck 3, 1980, ¢.494-517.

Macumos 3.A., [Ipyasko B.B., 'acanos A.A., barupos A.A. BiausiHue HeopraHU4ecKUX
COJIEH Ha PEOJIOTHYECKHE CBOMCTBA BOJHBIX PACTBOPOB MOJIUATHIICHTHIIKOJIEH. B ¢0.:
«Du3nka 31eMEeHTapHbIX YaCTHI], aTOMOB U MOJIEKY», baky, 1988, ¢.52-55.

Macumos 3.A., IIpyasko B.B., Mamenos M.III., Typa6osa I'.A. Bucko3umerpudaeckoe
uccienosanne cucreMsl [19I-Boga-CuSO4-5H,0. Baki Universitetinin Xabarlori, 2007,
Ne4, c.113-117.

CPEIACTBA JIsA BJUSAHUSA HA NMPOLECC
BUOCHHTE3A CEPUIIMHA

HOcud I'amxubana oraer lykropay
Hayuonanvnaa Axaoemus Hayx Azepbatiosxcana
Ulexunckuii Pecuonanonoii Hayunwviu [{enmp

BaxHy0 poilb B TPHPOJEC WIPAIOT TOJMMEPHBIC aMHUIBI, K KOTOPBIM OTHOCATCS OCJIKH.
Mornekyinbl OEIKOB IOCTPOSHBI M3 OCTAaTKOB ¢ -aMHHOKHCJIOT C YYaCTHEM aMHIHBIX TPYII -
nenmuonwix ceazei -CO-NH- o cxeme:

ReRmuORGA CEA3R _l

R ,0 H R RIQ |R
HoN-CH-C + CMN.CH-COOH > HeN-CH{C-ICH-COOH
2 H

CY-c AT R LA R Bl e pmnd

N3BecTHO, 9TO CBOMCTBA KaXKIOTO O€JIKa OJHO3HAYHO OMPEICNISIETCS €r0 aMUHOKUCIOTHOM
MOCJEA0BATEILHOCTRIO M I KaKJI0M aMHUHOKHCIOTBI MMEETCS CBOM, MHOTAA OYEHb CJIOKHBIN
nyTh pacnajna. PeaknuoHHOW CHOCOOHOCTBIO THJIPOKCHIIBHOM TpyNIbl CEpUHA U TPEOHHHA
00BsCHSETCS Ta OOJbIIas POJib, KOTOPYIO WIPAIOT 3TH aMUHOKHCIIOTHI B aKTHUBHBIX I[EHTpax
MHOTUX (pepMeHTOB. TpyIHOCTH B CHHTE3€ CEPUHOCOEP)KAIMX MENTHUI0B 00YCIIaBIMBAIOTCS
BBICOKOW PEAaKIMOHHON CHOCOOHOCThIO THUIPOKCUIBHOM TIpyHMbl, a TaKKe JaOUIbHOCTHIO
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MENTUAHBIX CBSI3€H, 00pa30BaHHBIX CEPUHOM U TPEOHUMHOM, U CKIOHHOCTbIO OCTATKOB CEpHHA U
TPEOHMHA K peakusaM B-anuMuHupoBanus [ 1].

DIMMUHUPOBAHUE XapAaKTEPHO JUISI 0-aMUHOKHCIIOT, B KOTOPBIX B OOKOBOM pajaukaie B [3-
MOJIOKEHUH K KapOOKCHJIBHOM TpyIINE CONAEpkKATCs AJIEKTPOHOAKLENTOPHbIE ()YHKIIMOHAJIBHBIE
IpyNIbl, HAOpUMep TUIPOKCUIbHAS WJIM THOJIbHAsA. VX oTmieneHue NOpuBOAUT K
MIPOMEXYTOUYHBIM  PEAKLIMOHHOCIIOCOOHBIM  0-aMMHOKHCJIOTaM, JIETKO IEpeXosiiUM B
TayTOMEpHbIE O-UMHHOKHCIOTBI. O-MUMHUHOKHCIOTHI B pe€3yJlbTaTe pPEaKUMH TUIpaTaluu 10
MMUHHOM Trpynmne M MOCIEAYIOUIero OTIIEIUIEHHs MOJIEKYJIbl aMMMaKa MpeBpallaloTcs B O-
OKCOKHUCIIOTBI. Takoil TUN MpeBpallieHui Ha3bIBAIOT 9auMuUHuposanue-suopamayus. Illpumepom
CILY’KUT IOJIy4€HUE TUPOBUHOTPAJHOM KUCIOTHI U3 cepuHa [2]:

fiH, 1H,
COH-CH,~CH-COOH —/——— CH,=CH-COCH +<—
CERHH U - EHAMMHOKHCIOTA
NH NH,

3 CHy- 0 - COOH —225 cH, - c COOH ——> CHz - C - COOH

2~ HMHHORFICIIOTA I:lH 3 IHPOEHHOI AN HAT
FHCIIOTA

[TockonbKy rjaBHBIMM KOMIIOHEHTaMU CEpULMHA SIBJISAIOTCA THUIPOKCU-aMHUHOKHUCIIOTHI -
CepUHa U TPEOHWHA, XapakTep OMOCHHTE3a CEpHUIIMHA B IIEIKOOTACIUTEIbHON Kele3e
ompejensercs B 3HAUUTEIbHOM Mepe KOJIMYECTBOM JTHUX AaMHUHOKHCIOTHBIX OCTAaTKOB B
remMojauM(e TyCceHHUl| TYTOBOro Ienkompsiia. TakuM o0pa3oM, NOSBHUIACh BO3MOXHOCTb
HCII0JIb30BAHUS PEAKIMOHHYIO CIIOCOOHOCTh TMIPOKCUJIBHOM TpYIIbl CEpUHA M TPEOHHHA B
AMUHOKHCIIOTHOM COCTaBE€ MaKpOMOJIEKYJIOB CEPUIIMHA, 3aMEeJISATh CKOPOCTH OMOCHHTE3a ATOrO
Oenka W LENbI0 3aMEUIEHHsS CKOPOCTH OMOCHHTE3a CEepHUIIMHA HAMM HCIIOJIb30BAHO Ba)XKHOE
CBOMCTBO T'MAPOKCUAMUHOKHUCIIOTHI CEpUHA U TPEOHUHA - CHOCOOHOCTH [-3nuMMHHHUpOBaHUs. B
peakuuio B-3MTMMHUHUPOBAHUS HEKOTOPbIE IPOM3BOHBIE CEpUHA U TPEOHWHA B MENTHAAX JIETKO
PacILEIISIOTCS NENTHAHOM CBSI3U MO 0-YTJIEPOJHOMY aTOMY JIerHIpoajlaHIII enTuaoB [3]:

H
~comcﬂcom—~»comccomm
B -=zameramgas RB- CE CH
o -aANHHOFHCIIOTA | |
£ OH R
MO, - CO-NH-C -CO-NH~ s> ~CO-NH,+R—CHp-C~CO~
CH, s

R ({=0OHmumSH; R=H wm CHy)

Kak BuaHO, mpenmnoaraeMplii K MPIMEHEHHUIO TIpeTapar J0JDKEeH BECTH ce0sl KaKk OCHOBaHHUE
(akmenTopsl MPOTOHOB), KPOME TOTO, OH JOJDKEH OBITh YCTOWYMBHIM K JCHCTBHIO PAa3IMYHBIX
ononornyeckux (akropoB. HacramBas Ha BBIMOJHEHUHM ITHX YCJIOBHHA, CHa4ajla MPUMEHSIIH
(heHOIBHBIN aHTUOKCUIIAHT UOHO (4-Me-Th-2,6-nu-TpeT-0yTui-denon). OqHako HOHOI HE Aall
OKHJaeMoro pesynbrara. Torma Mbl oOpaTwid BHHMaHUE Ha MPOIECC TJIMKUPOBAHMS, T.€.
OCHOBHYIO IPUYHMHY CIOHTaHHOTO TIOBPEKICHHS OCITKOB.

W3 nureparypbl M3BECTHO, YTO pPEAKIUsl TIIMKUPOBAaHUS OENKOB, MPU CaxapHOM jauadere,
ocyiiecTBisiercss 0e3 ydactus (DEpMEHTOB, PEryJupyercss B OpraHu3Me peaylupyoluMu
caxapamMH alMKINYecKON (OpMbl M 3aBUCUT OT BPEMEHM KOHTAKTa YIJIEBOJOB C Oeiakom [4].
JlaHHbIN Tpo1iecc 00yCIaBIUBAETCSl CIIOCOOHOCTBIO TJIIOKO3bI 00Pa30BbIBATH C AMUHOTPYIIIIAMU
pa3auyYHbIX OEJIKOB pAa3JIMYHBIE COEAMHEHUS (MHTEpMEIuaThl), ydacTByollue B OOMEHE U
SBIISIFOIIMECS] HCXOAHBIM MaTepPHaJioM JUIs 00pa30BaHUsI HEOOPATUMBIX B XUMHYECKHX PEAKIIUIX
BELIECTB, KOTOpbIE TMOJY4YUSIM Ha3BaHWE KOHEUHBIX HPOAYKTOB  2IUKOIUIUPOBAHUA.
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I'muxo3unupoBanue OeIKOB U 00pa3oBaHUE TIMKUPOBAHUS SIBISETCS CIIOKHOW MHOTOATAITHOM
Lenbl0 MeTabomm4eckux mporeccoB. [lepBbiM 3Tamom, siBisieTcsi oOpa3zoBanue anpmuanHa (N-
[VIMKO3WJIaMUHA) UM COEMHEHMSI TIIF0K03a-0€eJI0K:

Tmrorosa + . - . BemectED . $pyicro-3-
BemnK OCHOE AHHE Anamops jpochar

[Ipenmonaraercs, dro mporiecc HEPEPMEHTATHBHOTO TIIMKO3WIMPOBAHUS TPOUCXOJUT B
pe3ysbTaTe B3aMMOICHUCTBUS albJICTHIHON TPYIBI TIIOKO3bI C THAPOKCHIIBHOW TPYIIBI CEpUHA
WIH TpeoHWHa [5], €-aMUHOTPYIIBI JIM3WHA, aMHUIHBIX TPYII acnaparvHa W TIyTaMHHA C
oOpa3zoBaHueM HectabuinbHOro ocHoBaHus [llugpga [6], KoTOpoe B  pe3yabTaTe
NeperpynnupoBku AMaiopy NpeBpaliacTcs B CTaOUIbHbIN KeToaMuH [7].

Orta wuH(oOpManus TO3BONMIAa HaM OOpaTWTh BHUMAaHWE Ha anbIUMHH. [IpoBeneHHBIC
SKCHEPUMEHTHI MO3BOJIUIN OINPENEIUTb, YTO MPUMEHEHUE alb0UMUHOE JAET TMOJIOKUTEIbHbIE
pe3yabTaThl U HaMU HCIIOJIb30BAaHBl pa3MyHble (DEHOJIBHBIE AHTHOKCHIAHTHI, COJEpIKAIIne
a30MeTHHOBYIO rpynny. Hawinydmuii pe3ynbrar nojydeH npu npumeHeHun N—(3,5-ou-mpem—
oymun-4-euopokcugenunrcaruyunanv-oumuna (n-CA) [8]. B monekyne storo mpenapara ¢peHoT
uMmeer 2 onekTpoHoAoHOpHBIX 3amectutenss —C(CHsz)s u, Takum oOpazoMm, yBelMueHa
aKTUBHOCTh aHTHOKcHaaHTa n-CA, wmmes —C=N- a3un08yi0 TpyIIly W pa3BETBICHHBIC
ATKAJIPHBIE  3aMECTHUTENM THUMA HWOHOJIA, SBJSIETCS  a30METHHOBBIM — KpAacHUTEIEM U
AHTHOKCHUJIAHTOM C YBEIIMYCHHOH AIEKTPOHOIOHOPHOW aKTUBHOCTHIO:

OH C(CHs),
@c:H:N—@DH
C(CH3);

B Ttabnuue mnpencraBieHbl JaHHbIE O BIMSHUM OOpaOOTKM KOpMa TYCEHHUL[ TYTOBOIO
nienkonpsiaa npemapatom n-CA Ha MPOU3BOJICTBEHHBIC ITOKA3aTEIH KOKOHOB.
Tabnuma.

CBOHHBIG PE3YILTATHI Pa3MOTKH BO3YIIHO-CYXHMX KOKOHOB

BapuanTe! onbiTa
[TokaszaTtens KoHTpo
b OnbIT
Kykonka, % 50,05 48.6
IlenxonocHOCTD, % 49,95 4
Otxonsl, % 20,47 51,3
B Tom uucne; a) 6
HEBUINMEBIC IIIEJIKOBEIE 8,86 17,5
yrapsl, % 5,26 6
0) cunap, %
B) XOJICT U3 OJIOHKOB U 6,32 6,36
Hepa3MoTKa, %o 0,03 5,21
r) pBand, %
5,97
0,02

Hauunast ¢ mepBoro aust 4-ro Bo3pacrta, IO 3aBUBKH, I'YCEHHI] TYTOBOTO WIEJIKOMpsiAa ObLIN
CKOPMJICHBI JINCThS MIEIKOBHIIBI, 0OpadoTanusie 0,1%-nom pactBopoM n-CA. [lo3a mpemapata
paccunTaHa Ha KaXIblii TpaMM >KMBOM Macchl TyceHuil. Pa3oBast 03a mpemnapara cocTabiisiia
5-10°ke Ha lke MBOW Macchl ryceHunsl. [Ipemapar pacTBOpsuIM B 3THJIOBOM CHHUPTE, 3aTEM
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pa3zbaBisuii B 4-Xx KpaTHOM 00beMe IUCTWIUIMPOBAHHOW BOAOH. IlodydeHHBIM pacTBOpPOM,
COOTBETCTBEHHO pacueTy, ONPbICKUBAIN CBEKUE JUCThS IIEITKOBHIIBI.

Pacrnionaras cBeeHUsIMU TaOIUIBI MOXKHO 3aKJIIOUUTh, YTO Kaue€CTBEHHbIE MPU3HAKU KOKOHOB,
MOJIYYEHHBIX U3 OIBITHOM MapTHH, NOJKOPMIIEHHBIX mpernaparoM n-CA, 3aMEeTHO NMPEeBOCXOMAT
MOJIyYE€HHBIE U3 KOHTpOJbHON mapTuu. BrnusHue npenapara n-CA oTpaxkaercs B yBEIHMYEHUU
oOuieil JIMHBI KOKOHHBIX HUTEH, Ha CHOCOOHOCTh pPa3MaThIBAEMOCTH KOKOHOB M BBIXOJI IIEJIKa-
ChIpLA.

Ompenenss conepkaHue CepuIlMHa, M0 U3BECTHONM METOIuKE [9], yCTaHOBWIM, YTO 000JIOUYKH
KOKOHOB M3 KOHTPOJILHOW MmapTuu conepkatr 26,84% cepunmna, a omnblTHON — 19,31%. DOTm
pe3ynbTaThl MO3BOJIMIM CHEJIaTh BBIBOJ O TOM, YTO MpPHU HOJKOPMKE TyCEHHI[ TYTOBOTO
menkonpsga, n-CA, mpenapat urpaer pojb MHTMOUTOpa Ipouecca OMOCHHTE3a CEpUllMHA U
YMEHBIIAET €ro KOJIMYECTBO B HIEJIKOBOM Macce.
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COPbIIUA ®PUBETUHA KEPATUHOM
KOcud 'agxudana orasi Llykropay,
H33er Pam3u orabl CaaMaHoB

Ulexunckuii hunuan Unemumyma Yuumeneii Azepbatioscana,
Kagpeopa «Ecmecmesennvie Hayku u Memoouxa ux npenooaeanusiy

Jlis mocTpoeHuss KpUBBIX copOlMM (U3EeTHHA KEPaTMHOBOM HUTU (IIEPCTH) OKpalIeHbIE
(bu3eTHHOM, MPUMEHEHSIACh PELeNTypa BOJHOW BaHHBI, HE OTIMYAIOIIAACA OT TPAAUIIMOHHOM,
npuBeneHHOl B pabore [1]: dusernn — 3%; rmaybepoBa coias — 10%; 30%-Has yKCyCHAs
kucinora — 4% (31ech MPOLEHTHI OT MAacChl OKpalIMBAaeMOro Marepuaia). Moyiab BaHHBI
cocrasisn 1:50.

®duzeTuH BBOAWIM B BaHHY Ipu TeMmieparype pactBopa 310K u npu mnepuoanyeckom
IIEpEMENIMBAHNY TTOBBIIAIA TeEMIEpaTypy pactBopa 10 371K m BBOOWIM HIEPCTh B KUIIAIIMI
pactBop. Jlo BBeleHUs KepaTUHA B KpacsilUil pacTBOp, MpoObl ObLIM HPUTOTOBJIEHBI B BUJE

'Na,S0, 10H,0
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OTJENLHBIX KYCOYKOB, OINPENEICHBI UX MACChl BHICYIIMBAHUEM 0 MOCTOSHHOTO BeCa, KayIbIi
KyCOYEK BKJIQJIBIBAJICS B MapJIeBBI MEIMIOYEK M HyMepoBaics. KpamieHue mpoaoinKanoch mpu
TemmepaType KureHus B TedeHne 40 MHHYT C MEPHOAMYECKHM IIEPEMEIIMBAHUEM U Uepes3
KaXKJple 5 MUHYT Opajy npoObl 1)1 U3y4eHUs! KUHETUKU COPOLMU KpacuTessl.

JIist MOCTpOEHUST KPUBBIX COPOIIMH (PU3ETHUH M3BJIEKAJICS U3 OKpalIeHHON MPOOBI MIEPCTH, T10
meroay WM.K. Kyppu [2]: okpaiieHHBIH KycOueK IIEPCTH NEPEHOCWIICS B aratoBble CTYNKU U
THIATEJILHO pacTUpalica ¢ HEOOJBIIUM KOJIMYECTBOM KBAPIEBOTO MECKa B MPUCYTCTBUM ATAHOJA
(95%-n011 pacTBOp 3THIIOBOTO cniupTta). PacTeprast Macca mepeHOCHIach B KOJIOY M KUTIATUIIACH
C 100aBIEHHEM CITUPTa, IPUMEHEHHEM O00paTHOTO XOJOIMIbHHUKA M Yepe3 10 MUHYT KHIIEHUS
coJiep’)KUMoe B K0J10e oxJaxaanock. [locie yero nepenocusaock B BOpoHKY broxuepa.

Macca Ha BopoHKe broxHepa MHOIOKpaTHO 3KCTpParupoBajach 3TAaHOJIOM JI0 TOJHOIO
oOecuBeyeHUs] OCTaTKa U3 CTEKalolero osKcrpakrta. Jig ¢QuiabTpauud HMCHOJIB30BaH
BOJIOCTPYHHBIM HAcoC. DKCTPAKT, MOJYUYEHHBIH mociie (UIbTPANK, MEPEHOCHIICS B MEPHYIO
kos0y Ha 100mz m mobGaBmsuicst TaHON A0 MeTKU. M3 3Toro obvema otmensiiioch 25mn aiis
aHaIM3a U TIEPEHOCUIIOCHh B K0JIOY Bropria. Dtanon ygansics u3 koy0bl oTroHKOM. [Tocie yero k
ocaJIKy B Koj0e Bropua ManeiMu MOpUUSMU NpUOaBIIsUId NETPOJICHHBIN 3pUp AJI paCTBOPEHHUS
KHPOBBIX BEIIECTB.

OdupHble BBIIENEHUS M OCAZOK U3 KOJObI KOJIMYECTBEHHO MEPEHOCHJIM Ha (QUiIbTp,
IIPOMBIBAJIM 0Ca/I0K Ha GuiibTpe 3pupom. DPupHbIE BbIICIECHUS NU3bIMAIIUCE.

®duzeTuH, ocTarolMiics Ha (UIbTPE, PACTBOPSIM TOPSIYMM ATAHOJIOM M OOmMHA 00beM
OKCTpaKTa JOBOJIWICS B MEPHOM KoJiOe »dTaHojoM 10 ob6vemMa 50mz. DTOT pacTBOp
UCIOJIb30BAJICA  JUIsl KOJIOPUMETPHUUECKOrO omnpefesieHuss (u3eTuHa Ha (POTOONTHYECKOM
ycrpotictee (POY).

JlJi IpUTrOTOBIIEHUS PACTBOPA KOJIOPUMETPUPOBAHUS B HEOOJIBIIYIO KOJIOY 100aBISAIOCH SMma
pactBopa (uzeTuHa B 3TaHOIE, 3aTeM - Smi 2%-HOTO pacTBopa xjopuctoro amtoMunaus - AlCl;,
u 15un 8%-noro pactBopa ykcycHokucioro Hatpus - CH3;COONa. Copepxumoe KOJIOBbI
TIIATEIBHO MEPEMEIINBAIHA M OCTABIISUTA HACTaWBaThCS 24 B 3aTEMHEHHOM MeECTE. 3a 3TO BpeMs
pacTBOp MpHUOOpPETATT YCTOMYUBBIN HKEITHIN IBET.

OAHOBPEMEHHO MPUTOTOBIISJICS KOHTPOJIbHBIM pacTBop. s 3T0r0 B K00y 100aBiIsIN Sma
3TaHOJa, Sma JAUCTUUIMPOBAHHOM BOJABI (BMECTO XJIOPUCTOrO amtoMuHus), 15mz 8%-Horo
pacTBOpa YKCYCHOKHUCIIOTO HAaTpHUsl, IEPEMEUINBAIN U OCTABJISIIM HACTAaUBAThCA 24.

JInst  KOJNOPUMETPHUPOBAHUS  MCHOJB30BAJIM  KIOBETY €  TOJMMHOM  cinost  10mm.
KonopumerpupoBanue mnpoBOIMIOCH MPOTHUB KOHTPOJIA NMpU cuHEM cBeTopuibTpe (420mMm).
Conmepxanne (u3eTHHA BBIUUCIBUIOCH 10 KaTHOPOBOYHOMY TpaduKy, TOKa3bIBAIOIIUIA
3aBHCHUMOCTD ONITHYECKOH TUIOTHOCTH OT KOHIICHTPAIIMU PacTBOPA.

KanubpoBounblili rpaduk crpowsics cieayromiuMm oOpazom. Ilpuroromisuics cTaHIapTHBIN
pactBop (uzeruHa myrem pactBopeHus 20me uyuctoro ¢uzetruHa B 100wz sTaHose. 3aTeM B
HIMPOKUX MpoOupKax Opanu cienyroliee KOJIM4ecTBO CTaHJapTHOro pactBopa ¢uzeruHa: 1,0;
1,5; 2,0; 2,5; 3,0; 3,5; 4,0; 4,5 1 5,0m1 1 00beM KaXJIOTO pacTBOPA JOBOIUICS 0 SMJ1 STAHOJIOM.
B nonyduennom o0beme Kaxk10i mpoOUpPKU, COOTBETCTBEHHO, conepkanock 0,20; 0,30; ...; 0,90 u
1,00me dpuzernna. 3aTeM B Kaxayto mpooupky noo6assum o Swa 2%-Horo pactBopa AlCls u o
15mn  8%-noro pactBopa CH3;COOH, mnepememmBany u OCTaBIsJIM HACTaMBaThCAd B
3aTeMHEHHOM MecTe 2u. Jlyis mocTpoeHHs KaauOpoBOYHOro rpaduka Ha OCH  abciwmcce
OTKJIA/IbIBAJIACh Macca (U3ETHHA B MIJUIMTPaMMaXx, a Ha OCH OpPAWHAT — ONTHYECKas TNIOTHOCTh
OKpAIICHHBIX PACTBOPOB.
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Puc. 3aBucumocTs KosmyecTBa cCOpOMPOBAHHOTO (PU3ETHUHA
OT BpEMEHHU, NIPU KPALLIEHUU ILIEPCTH.

[IpuBouM mpHUMep BBIYUCIECHUS PE3YJIbTaTOB: HABECKAa OKpPAIIEHHOM wiepcTu 22; oOmumit
o0vem cnupTHOro skcrpakra 100mz. [lng ananmuza Obuto B3ATO 25M1 3kcrpakta. Ilocie
00paboTku 3¢upom 00BEM CIUPTHOTO pacTBopa ctai S0mz. [l KoJTopuMeTpupoBaHUs U3 3TOTO
pacTtBopa ObLIO B35TO Sma 3kcTpakTa. [1o kanubpoBouHOMy rpaduky B Smz dKCTpakTa HallJJEHO
0,15me puzeruna. Conepxanne ¢puzernna (x) B me% (B me Ha 1002 mepctn) Oynet

x=0,15-100-50-100/(2-25-5) = 300m2%.

Ha pucynke nokasaHa 3aBUCMMOCTb BEJIMUYUHBI aICOPOLIMU IEPCThIO (pU3ETHHA OT BpEMEHU
KpaIICHHS.

Kak BWIHO W3 pHCYHKa, TPOIECC COPOMpPOBaHUS (PU3ETUHA KEPATHHOM HOCHUT XapakTep
HACBHIIICHUSI U MaKCUMAaJIbHOE 3HA4eHHE COPOLMU KPACHTENS BOJOKHOM COCTaBISIET ~4e/ke.
Brnusiaue Temmeparypel KpamieHUss Ha aacopOnuio (u3eTHHA MEPCTH HE PaccMaTpPUBAiIOCh.
Kpamienue 1mo onmucaHHOMY PeXMMY BBI3BIBACT TIOTEPIO MPOYHOCTH MIEPCTSHON HUTH HE 0oJiee
yeM Ha 2%.

JINTEPATYPA

1. Hosopanosckas T.C., benensckuit JL.U., BacunbeBa JI.B. Cnoco0 pacuera cocraBa
KpPacHUTENBHBIX BaHH IS OJHOPOJHOTO KpAIICHUS CMEIIAaHHON TKaHW W3 IIEPCTH M
HutpoHa // TexH. Tekct. mpom., 1974, Ne 1, c. 91-95.

2. IlnemkoB B.I1. [IpakTukym no 6uoxumuu pacreHuii. M.: Arponpomusnart, 1985, c. 238-
240.

3. Jomupos U.A., lllykypoB Y.3. A3opOajuaHbIH MEjBS B TOPOBI3 OUTKUIOPUHUH MyaTn4d
ohomujjaru. baksl: Maapudg, 1990, 192 c.

TEOPETI/I‘IECKI/Iuﬂ PACYET KOJIEBATEJIBHOT'O CIIEKTPA KAPHO3UHA B
TAYTOMEPHOM ®OPME N*H METO/JIOM ® YHKIIMOHAJIA IIJIOTHOCTH

C.A. demyxamenoBa, 3.U. I'axxuen, U.H. AsnineBa
Huemumym ¢uszuueckux npoonem baxunckoeo I'ocyoapcmeennozo Yuueepcumema

KapHo3uH — npupoaHbId JUIIENTH, COIEPM AIIUICI BO MHOTHMX TKAaHSX OpraHu3Ma u
WUTpAlONIUi  BaXXHYIO (U3HOJIOTHYECKYI0 poib. brmaromapss cBoemy IIPUPOTHOMY
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HpOI/ICXO)K)ICHI/IIO OH HCETOKCHYECH, U HOBTOMy Ha OCHOBC KapHOSI/IHa, ero HpOI/I3B0)IHBIX 158

KOMIUIEKCOB C Pa3IMYHBIMUA METaUIaMH CO3AI0TCSl HOBBIE JICKAPCTBEHHBIE MPEMapaThl, YTO

TpeOyeT BCECTOPOHHETO WCCIEIOBAaHUS CTPYKTYpbl W CBOMCTB 3TOrO JUNENTHAA U €ro

HpOI/ISBOHHBIX.

JlanHoe cooOleHrne TMOCBSIIEHO KBAaHTOBOXMMHYECKOMY pacyeTy KoJeOaTeIbHbIX

CIEKTPOB MOJIEKYJbl KapHO3MHA B OJHON M3 JBYX BO3MOJKHBIX TayTOMEpPHBIX (opMm ero

it 7  HMMHUIA30JILHOTO KOJIbIIA N*H. Pacuernas MOJIETTb MOJIEKYJIBI C

o yKa3aHUeM HyMepallud aTOMOB IpUBeJAeHAa Ha puc.l, rae

5 5 aToMbl a3ota o0Oo3HaueHbl mudpamu 1, 3, 9 u 13, arTomsl

® 5= @ v o9 kuciopona — 14, 15 u 16, artomsr yrnepona — 2, 4, 5, 6, 7, 8,

@ o W=y 10, 11 m 12, ocraneHble - aTOMbI BoJ0poa. Becero mosekyna

& P 6 conepxkut 30 aTOMOB.

KBanToBOXMMHUYECKUI pacuer K0J1€0aTeIbHOTO

’ CIEKTpa MOJIEKYJIbI KapHO3UHA OBLI MPOBEACH MO IIporpamme

® " Gaussian-03  HeAIMMUPUYECKUM  METOJOM  (yHKIIMOHAJA
)| miotHoct B3LYP ¢ ncnons3oBanuem 6asuca 6-31+G.

Puc.1. Monean KapHO3MHA N°H

Pacyuer mno mnporpamme Caussian03

IIPOBOJIWIICS C ONTUMU3ALUEN IO METOAY

Berny u pacyetom KosebGaTenbHbIX

. cnektpoB MUK u Paman. B pesynbrare

,.........|.........|..I......l.........l.........|.........,.........l.........,.*.*.'%,....l pacuera IHOJy4eHbl ONTHMU3HPOBAHHBIE

500 0 500 1000 1500 2000 2500 3000 3500 4000 peQMETPUUECKHE MAPAMETPBI MOJCKYIIBI,

Frequency 3apsapl HAa  aTOMax,  JUIOJBbHBIE,

KBaJPYIOJIbHBIE MOMEHTBI, AHAJIN3 PACIPEIEIEHUs dJIEKTPOHHON II0THOCTH Hucnonb3ys SCF,

SHEpPreTUYecKue M TEPMOXMMHUYECKHE IMapaMmeTphl, 4acToThl M uHTeHcuBHOocTH MK u Paman
CIEKTPOB MOJIEKYIIBI.

JlanHoe cooOlIeHne TMOCBSIIEHO AaHANU3y IOJIYYEHHBIX pE3yJbTaTOB II0 pacyeTy
KoJieOaTeNbHbIX CIIEKTPOB MOJEKYJIbl. PacueTHble CHEKTpbl IpHUBEAEHbI Ha puc.2. AHamu3
pacnpezeneHus: MoTeHIUAIbHON SHEPruu B KOJIeOATEIbHBIX CIIEKTpax KapHO3HHA
N°H 6bin mpomsBeneH ¢ wmcronmb3oBanmeM mporpammsl VEDA4 [1],  koTopas B KadecTBe
BXOJIHBIX JIaHHBIX OepeT (ailyibl U3 yke MPOBEIEHHOT0 pacueTa 1o nporpamme Gaussian-03.

B Tabnuue mnpuBeneHbl pe3ynbTaThl aHajdW3a MOJYYEHHBIX YacTOT TapMOHUYECKHX
KojeOaHui, NIPOBEACHHOIO C MCIOJb30BAaHUEM TMporpamMmbl veda, TIOKa3aHbl 3HAYCHUS
nHteHcuBHocTel nonoc B UK u KP
CHEKTpax u noApoOHast

MHTEpIIpeTaIHs pacnpezeneHus

MOTEHLMATBHOW JHEPruM KosieOaHuil
o KojebaTelbHBIM KOOpJAMHATAM 1O
nporpamme veda4.

Infrared Spectrum

— AR LI LD
Mo e

Intensity
[ Lo T Jom Lo o o )

Raman Spectrum

Activity
—_ NI
mMcmcaom
Lo T e e s ) e

500 0 500 1000 1500 2000 2500 3000 3500 4000
Frequency

Puc.2. KonebaTeabHble clieKTphI KapHo3una N°H
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-1 <
Ta6anua. TeopeTnyeckue 4acToThI(CM ), MHTEHCUBHOCTH U pacnpeneeHne NoTeHINAAbHOI 3Hepruu B UK
u Paman cnekTpax MosieKysibl KapHosuna N°H no nanneiv merona DTF/6-31+4G

338 | s51 CsCsNy(-32) 33 2.7
v ci"j.“ i%“c.&)},lé T Tn : B n&"r:‘?{{.!,k; SHEPEHH HO-KOACOATEALHLIM KoOpAHATAM (%) Ilug‘Aun'lnunngr‘g
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2284 H~Mﬂwowx,. vm«wﬁ'nm{} TSTENTERC SCLy; A BY: )
IR oA 71T ATHI A ENGEE o O ~Q nT o o |5 JAT
3};% I f\njxﬂ;{gf\:{lblowo, €3CCC7 €71 93‘10:11: CeEMNoCrras 29+ aro:13u12u11uo\l ) 5;:{ 4’112
3122 : f\s i}ﬁgmks\,m CCTCriNTas; b5u5\:z NG a);\iiurszgulo, \47W9\;Lo\:11 as(=00) — 14:}’{ 33:5
S{IL C TC W 7CCC, EMNGERCT, CEMNEras TO)Ts70tors CCrCiNyas; €EANE; B B
310 3 G O eneten o8] 63
EADE L L AL LD D Nl S S AN ANl al sl sl Ak N (75 2z 84
Y24 oG PO AT TR, T 6T TINITT0, ©AVST6-T, TN A SN 777 By R 103"
Seit el iEras (-66) G —
TNk | A STTHA NP IS AT (60 1s 755
S ST T e t69) 69 T——+69
1731 | s15 0,4C5(82) 292.0 22.8
1709 s35 H29N13H28(85)+ 62 H29N13C12C11 N H28N13C12C11 as (] 1) 38.7 4.1
1662 | s16 O,6C10(67)+ s33 Hy3NoCo(-16) 136.5 7.9
1603 | s18 C4Cs, CsCgas (-62) 8.4 48.8
1553 | s19 NoCig (-22)+ 833 Hp3NoCio(51) 277.5 1.4
1546 S44 H27C12H25(86) 23 58
1517 | s39 Hy CsHyo(61) 21.7 9.6
1508 | s42 HysC;1Hx4(80) 10.1 10.0
1507 sl 7N1Cz(—] 4)+S3ZH18N3C4(—1 7)*837H17C2N1 ,H19C4C5 (] 2)+ S39H21C5Hzo(—l 9)*849C5C4N3,C2N3C4S(—] 2) 439 24.4
1442 s17 N1Cz(—1 5)+ s20 N;Cz(ZO)* s32 H18N3C4(3 1 )+ s37 H17C2N1, H19C4C5 S (] 8) 18.5 23.6
1428 s70 H%ClzCHClo N Hz7C12C11C10 as (—62) 334 6.9
1394 s40 szC7N9, H24C11C12 S (45) 22.9 5.0
1379 s41 H24C11C12, H20C5C5 S (39) 6.0 7.2
1376 s67 szC7C8015 N H21C5C5C4 as (56) 8.6 21.7
1353 s34 H28N13C12(—] 1)+ s43 H25C12N13(48)+ s71 H27C12C11C10, H%ClzCHClo S (]2) 10.3 11.5
1345 | s17 N;Cy(-16)+ s38 H2,C7Nog , Hy0CsCs (35) 113 16.0
1337 | s17 N;Ca(-10)+ 522 Oy5Cs(-10)+s31 H300,5C5(-13) 26.9 124
1311 | s31 H300,5Cs (23) 33.9 11.5
1301 | 21 N3Cy(-15)+s37 H;7C,Ny, Hi9CyCs (-11)+s566 H2,C7C3015, Hy 1 CsCsCy (26) 4.7 7.3
1285 s34 H28N13C12(—16)+S69 H25C11C10N9(39)+S71 H27C12C11C10, H%ClzCHClo S (] 1) 2.6 1.0
1272 | s19 NoC,(28)+s33 H23NoCio(14)+s68 Hp4C11C10No(10) 88.3 5.5
1256 s21 N3C4(14)+S30 N1C2N3(]0)+S36 H17C2N1, H19C4C5 as (—50) 6.2 8.9
1217 s36 H17C2N1, H19C4C5 as (—1 7)*866 H12C7C8015, H21C5C5C4 (—20) 9.6 99
1163 | s34 HysNi3Cia(13)+s41 HouCi1Cia, HaoCeCs(14)+s43 HysCioNi3(10) 2.5 2.2
1146 | s20 N3C1(43)+s32 H sNsCa(-26) 10.3 6.9
1127 | 22 045Cs(-17)+524 CsC7(19)+s31 Hzo015Cs(45) 2352 4.1
1103 | 25 NoC4(29) 9.4 8.9
1101 s27 N13C12, C11C12 as (—73) 71.2 3.7
1090 | 520 N3C3(28)+s21 N3C4(33)+s37 H7CoN, , H15CiCs (-17) 37.6 37
1065 | s28 Ni3C;5,C11Ci (35)+568 H14Ci1CioNo(-18)+s71 Hy7C12Ci1Cio, H26C12C11Cig (-11) 4.8 5.5
1031 | 23 C4Cy as, C4Cs(-33) 32 15.8
984 | $28 Ny3Ci2, C11Ci2(17)+s34 HxsN3C12(13) 6.1 4.7
980 | s30 N;C;N3(43) 79 19.7
962 | s37 Hi7CoNy, HioCyCs(11)+s47 CoN3C4(60)+s49 CsCyN;3 , CoN3Cy (13) 2.6 1.8
957 | $26 C;,C10(20) 17.6 71
907 | 522 045Cs(17) 37.9 2.2
876 | $22 0;5Cs(-14)+523 C4Cras,C4Cs(-13) +524 C5Cr(-11)+ 565 Hz0CsCsCa(16) 7.9 53
836 | $63 H;7C,N;Cs(75)+s564 Hi9CyCsCo(-11) 29.7 1.0
809 s43 H25C12N13(14)+S68 Hz4C11C10N9(—] ])+S69 H25C11C10N9(—16)+S71 Hz7C12C11C10, H25C12C11C10(25) + 4.6 0.6
s78 N13C12C1 1C10(—14)
790 | 64 H;9C4Cs5Cs(42) 8.7 32
776 $64 H19C4C5C5(—20)+ s82 out 014C7015C8, tors C4N3C2N1 as, C2N3C4C5as (] 0) 17.2 4.6
737 | 46 O;6Ci9No(24) 39 3.0
727 s64 H19C4C5C5(] ])+882 out 014C7015C8, tors C4N3C2N1 as, C2N3C4C5 as (47) 3.7 1.6
677 s29 C4C5, C5C5 (]3) +s59 out 014C7015C8, tors C4N3C2N1(43) 48.0 6.7
654 | s84 HisN3CyCs, CN3C4Cs (71) 6.8 0.6
629 s72 tors H18N3C4C5, out OanNgClo as, tors C4N3C2N1, C2N3C4C5 as (61) 72.8 1.5
625 s74 out OmCl 1N9C10, tors C2N3C4C5 as (50) 91.9 1.5
621 | 60 Hy3NoCioCi1(62) 211.3 1.1
600 | 529 C4C;5,C5Cs(10) +545 014Cs015(28)+ $58 Hy3NoCioCi1, H30015C3C7(16) + 560 Ha3NoC1oCii(-15) 80.6 7.1
588 | s45 014C50,5(-15)+s58 Ha3NoCioCiy1, H300,5C5C7 (52) 23.1 2.3
570 s62 H29N13C12C11, H28N13C12C11 as (—7]) 240.6 1.4
554 | s50 0;5C3C4(23) 6.1 0.6
430 | s53 NoC;Cs(13) 7.9 1.4
403 s54 C11C12N13 aS,CHCl()Ng (52) 12.6 1.1
358 | 51 CsCsN;(32)+s65 HagCosCsCy(11) 6.0 0.5

25



BDU,Fizika Problemlari institutu:<<Fizikanin Miiasir Problemlori>> IV Respublika Konfransi

B tabnune npuBeneHsl cienyrouiye o003HAYeHHs HOPMabHbIX KojeOaHui: sl+s29 —
KOOPAMHATHI pacTsDKEeHUs BaeHTHBIX cBszel (s1-OH; s2+s5-NH; s6+s14—-OH; s15,16,22—-0C;
s17,s19+s21,25,27,28-NC;  s18,523,524,526,529-CC);  s30+s57-koopauHaThl  U3MEHEHUS
BajeHTHbIX yrioB (s30-NCN, s31-HOC, s32+s34-HNC, s35-HNH, s36-38,40,43-HCN,
$39,42,44-HCH, s45-0CO0, s46-OCN, s47,48-CNC, s49,51,52,54,55-CCN, s50-OCC, s53-NCC,
$56,57-CCC); s58+s84 —HemIockue KOOpAUHATHI (Out - KOOPAUHATH BBIXOJA W3 IIOCKOCTH —
310 $59-OCOC,s74-OCNC,s81-CCNC,s82-OCOC,s83-CCNC; Bce ocCTalbHBIE HEIIOCKHUE
KOOPJUHATBI — 3TO tOrs - KPYTHJIbHbIE KOJIEOAHUS OJTHUX TPYII aTOMOB OTHOCUTENIBHO JPYTUX).
B ckoOkax yka3zaH NpPOLEHT MNOTEHUMAJbHOW SHEPIHMM JAHHOTO HOPMAJIBHOTO KOJeOaHUs
MPUXOAAIIUICS Ha OIIpe/Ie]IeHHbIE K0JIe0aTeIbHbIE KOOPINHATHI.

[IpoBeneHHbIl aHaNNU3 pacrpeaeseHus NOTEHLUUATbHOW DSHEPruuM KoJjebaHui 1o
BHYTPEHHUM KoOJIeOaTeIbHBIM KOOpPAMHATAM IIOKa3blBa€T, YTO MOTEHUHUAIbHAs JHEPIus
BBICOKOYACTOTHBIX KOJIEOAHMM, JIKAMUX B MHTEPBAJIC YaCTOT 3678cMm'+1731em™ 1 wacrora
1603cm™  cocpeoTodeHa B UMCTO BANEGHTHBIX KOJIEGATENBHBIX KOODPAMHATAX PACTSHKCHHUS
csseit. IlpmueM mos wactot 3678, 3632 u 3617cm” Bce 100% MOTEHIMANBHOM SHEPruu
COCpEeZI0TOUEHbI B KOJeOaTeNbHbIX KOOpPAMHATAX PACTSKEHHUS CBsA3ed cooTBeTcTBeHHO N3Hig,
NoHz3 m OjsHsp. Ecimm paccmarpuBath 49acTOThI, COOTBETCTBYIOIIME CHMMETPUYHBIM U
AHTHCHMMETPHYHBIM Konmebarmsm CH, rpymm, To 9T0 wactoThl 3559 m 3677cMm’, e
cocpenoToueHo 99% moTeHnMaNbHON dHEprun KosiebaHui pactskeHun cBsizeir CeHyo u CeHay,
gactotel 3056 cM” u 3109 cM', rae cocpenoToueHo cooTBETCTBEHHO 97% 1 90% SHepriuu
pactsbxenus cBszeit CeHyo u CeHyp, a Taxke uwactotsr 3037 u 3083cm” — CyHay u Ci1Hps.
Yacroter 3313 u 3303cm™ cojiepaT KoJjebaHus ABYX CBs3ed MMHAa30pbHOTO Kosibiia CoH 7 u
C4Hyo. Yacrora 2974cm™ comepxut 97% dHeprun m3meneHus s csisu CpoHar, a actoTa
3126em™ — 93% sHeprun u3meHeHusi cBsa3u CjpHps. Haumnas ¢ wacToTsl 1709cm™ u Himke
MOSIBIIAIOTCS TepopManiMOHHbIE KoJIeOaHUs M3MEHEHUSI BaJICHTHBIX YIJIOB. JTa yactota Ha 85%
omnpenensiercs sHepruet m3Menenus yrima HoNjsHjg, HO Takke comepkut HEOOJBIIONW BKIAd
AHTHUCUMMETPUYHBIX HEIMJIOCKMX KPYTWJIBHBIX KosieOaHui 3Tux ke H cBsi3eill oTHOCUTEIBHO
ocHoBHOM 1ermn (HasNi3C12Ci1p w1 HpoNy3Ci2Cyy). B aToit obmactu HabmtomaeTrcs MHOTO
KojeOaHuil cMmemiaHHoro Tumna. Yucro aehopMallMOHHBIMM YacTOTaMH, OIpPEAESIOIINMUCS
M3MeHeHHAMH BaneHTHBIX yrmoB HCH sBmsrorcs wactotsl 1546, 1517 m 1508cm™.
HuskouacTtoTHble  KoJieOaHMSI  XapaKTEPU3YIOTCS  CMEChI0  HEIUIOCKUX  KOJeOaTelnbHBIX
KOOOPAMHAT — KPYTHJIbHBIX U BBIX0/1a U3 IIJIOCKOCTH.

JIMTEPATYPA

1. M.H. Jamr6z et al. / Journal of Molecular Structure, 2006, v. 787, p.172—-183

KOH®OPMAIIMOHHBIE CBOMICTBA AHAJIOIOB C-KOHIIEBOT'O
I'ENNTAIIEIITUAA MOJIEKYJIbI ®U3AJTAEMUHA

Araesa I'.A.

HUncmumym ¢uzuueckux npoonem, baxunckuii I'ocyoapcmeenuwiii Ynueepcumem,
gulshen@mail.ru

B Hacrosimeit pabote METOAOM TEOPETHYECKOro KOH(GOPMAIIMOHHOTO aHaiu3a ObLIO
WCCIIEZIOBAaHO IPOCTPAHCTBEHHOE CTPOCHHWE MOHO3aMEUICHHBIX aHaioroB (C-KOHIIEBOTO
renTanenTua MOJIEKYJAbl (H3alaeMUHa, OONAJaOMUX CIOCOOHOCTBIO  CTHMYJIHPOBATH
cimoHooTAeneHne. Ha ocHOBe (parMeHTapHOTO aHajm3a OBUIA OIpEeesIeHbl T€OMETPUUYESCKHIE
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SHEPreTUYecKUe IMapaMeTpbl ONTUMAIbHBIX KOH(GOPMALMOHHBIX COCTOSIHUNA 18 aHanoros
renranentuja pusasaeMuHa ¢ TOYCUHbBIMHU 3aMEHAaMH OCTATKOB B MO3HULIUAX 5 U 6.

Monekyna HeiponenTtuaa ¢u3aaeMuHa BIIEpBbIC OblIa BBIJCICHA U3 KOXH aM(puONn
Physalaemin fuscumaculatus {1]. Ota nentugHas MoJieKyna cojepxut 11 ocTaTkoB c
AMUHOKHCIIOTHOM mocienoBarenbHOCThIO: pGlul-Ala2-Asp3-Pro4-AsnS-Lys6-Phe7-Tyr8-Gly9-
LeulO-Metl11NH; [2] u no MHOTUM (DYHKIMOHAJIBHBIM IIPU3HAKAM U FOMOJIOIMYHOM MEpBUYHOM
CTPYKTYpE OTHOCHUTCSI K I'pYIIE TaXUKUHUHOBBIX MENTUJIOB, XapaKTEPU3YIOLIUXCS OJMHAKOBOMN
C-xoHnueBoil mnocnenosarenbHocThio  Phe-Xaa-Gly-Leu-Met NH, bbuto  BeisicHeHO, 4YTO
¢uzanaeMuH CHOCOOCTBYET CHM)KEHHMIO apTEPUAIIbHOTO JABJICHHS, CTUMYJIHUPYET BbIJCIECHUE
CIIIOHBl M COKpalleHUE TJAJKUX MBI, a TaKkKe  B3aUMOJIEHCTBYeT ¢ oOuieil cuctemoit
TaXUKUHUHOBBIX peuenTopoB. B 1mocieqHee BpeMs MHTEHCUBHO H3Y4arOTCSl pPAa3jIMYHbIC
CTPYKTYpHBIE aHaJIOru (r3ajlaéMuHa B KayeCTBE JIEKAPCTBEHHBIX INpENaparoB IS JEUeHUs
cyxoctu BO pTy. OcoOblil HHTEpeC K MOUCKY 3(P(PEKTUBHBIX aHAIOrOB (pH3ajacMUHa CBS3aH C
BBICOKOW  (PU3MOJIOrMYEeCKOW aKTUBHOCThIO ero C-KOHIIEBOIO TrenTamnentuja U €ro
MOAU(PUIMPOBAHHBIX AHAJIOTOB, CTUMYJIHPYIOLIUX CIlOHOOTAeneHue. B pabore [2] Obun
CUHTE3UpOBaHbl 126  CTpyKTypHbIX  aHajoroB  ero  C-KOHLIEBOTO  TeNTanenTusia,
MOHO3aMEILIEHHbIX B Pa3IMYHBIX  MO3ULMAX  IOCIEIOBATEIbHOCTH  Pa3jIMYHBIMU
aMUHOKHCIIOTHBIMU OCTaTKaMu. bbuIo MoKka3aHo, 4TO HEKOTOPhIE AHAJIOTH ¢ MOHO3aMEIICHUAMHU
B MO3UIMAX 5 U 6 NposBIsAOT 0osiee BBICOKYIO (DU3UOJIOTUYECKYIO AKTUBHOCTD, YEM MPUPOAHAS
Monekyna. B tabnunax 1 u 2 mpuBeneHbl Moka3aTean akTHBHOCTH MOHO3aMEIIEHHBIX aHAJIOTOB
U MpPUPOAHOrO rentanentuja ¢uzamaemuHa. s  AeTaabHOTO UCCIEIOBaHMS MeEXaHU3Ma
NEMCTBUS ~ TENTalleNTUAHBIX  aHajloroB  ¢u3ajaeMHHa  HEOOXOJMMO  3HaHHE  UX
MIPOCTPAHCTBEHHOTO CTPOECHUSI M KOH(OPMALMOHHBIX OCOOEHHOCTEH, TpeOyeMbIX s
KOMILJIEMEHTAPHOTO B3aUMOJCHCTBUS 3TUX JMIaHIOB C pPELUENTOpaMu pearupyuei KIeTKH.
Meromamn 'H-SIMP u MK-criekrpockonun B paGote [3] ObLTa M3ydeHa IPOCTPAHCTBEHHAS
CTpykTypa ¢uzanaemuna. Crenyer OJHAKO 3aMETHTb, YTO CIEKTpaJbHbIE METOJbl HE B
COCTOSSHUM JaTh JETaJbHOE ONMCAHHWE BCEX CTAOWIbHBIX KOH(pOpMaluil IOJABHKHOIO
OJIUTOMENTHAA, BEJIMYMHBI JBYIPAHHBIX YIJIOB, HEPapXuUU CTAOUIBHOCTH KOH(POPMEPOB,
SHEPreTUYECKUE BKJIAJbl OTICIbHBIX B3aUMOJCUCTBUM W T.n. B 1naHHOW cTaThe NPUBEICHBI
pe3yibTaThl HUCCIEOBAaHUS  IPOCTPAHCTBEHHOIO CTpPOEHUs 18 aHaloroB repramnenTuioB
MOJIEKYNbl (pU3aTaeéMHMHA M COIOCTABJICHUS MX KOH(POPMAIMOHHBIX BO3MOXKHOCTEW C paHee
WCCIEAOBAaHHBIMU  KOHpOpManusiMH  Bce  MoJieKyiabl  ¢uzamaemuna [4,5] meTomom
TEOPETUYECKOT0 KOH(POPMAIIMIOHHOTO aHAJN3a.

Uccnenosanue IPOCTPAHCTBEHHOTO CTPOEHHUSI MOJIEKYJI aHaJoroB C-KOHLIEBOTO
renranentuja (¢uzajaeMuHa IOPOBOAMIOCH METOJOM TEOPETUYECKOr0 KOH()OPMAILMOHHOTO
aHaJlu3a C HCIIOJIb30BAHMEM cCTaHJapTHOW reomerpuu. llpu koH(pOpManMOHHOM pacuere
NENTUAOB YUUTHIBAIM HEBAJEHTHBIE U JIIEKTPOCTAaTUYECKHE B3aMMOJICHUCTBUS, BOJOPOJHBIE
CBA3M M TOPCHUOHHBIE NOTEHUHUanbl. OTCUeT JBYrpaHHBIX yIJIOB  IPOBOAMIICA COIJIACHO
obmenpuHATON HOMEHKIAType [6]. B pacuerax ObLIM MCHOJIB30BAaHBI MPOTPAaMMa U TEXHHUKA
pacdeTa, pa3pabOTaHHBIE M NMPUMEHEHHBIE aBTOpamMu B padoTtax [7,8]. B kaduecTBe HavaabHBIX
NpUOMMKEHUH Tpu pacdyere KOHGOpMalud  OTIENbHBIX MOJIEKYJ MOCIYKUJIU H3BECTHBIE
3HAYEHUS JIBYTPAaHHBIX VYIJIOB, COOTBETCTBYIOIUX HU3KOPHEPI€TUYECKUM  COCTOSIHUIM
MOHOIIETITUIOB.
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TABJIMIIA 1.

[Tokazarenu GMOJIOTHYECKOTO TECTHUPOBaHUS aHAIOroB C-KOHLIEBOTO IeNTanenTH]a MOJIEKYIbl
¢uzanaeMuHa, MOHO3aMEIIEHHbIX B TMO3ULUMU S5, HAa CHOCOOHOCTh CTHUMYJIMPOBAHUS
CIIFOHOOTAECIICHHUS.

Ne IF'EIITAINEIITHA A [TapameTrppl  GHOJOTHYECKOTO

TECTUPOBAHUS

Ckopoctb notoka | Cekpenust

CIIOHOOT/IETEeHHs | Oenka %
1. Asn>-Lys®-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 100 100
2. GIn’-Lys-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 169 286
3. Cys’-Lys®-Phe’-Tyr®-Gly’-Leu'’-Met''-NH, 129 195
4, Ala’-Lys’-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 124 147
5. Thr’-Lys®-Phe’-Tyr®-Gly’-Leu'’-Met''-NH, 117 105
6. Arg’-Lys®-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 112 123
7. Pro’-Lys®-Phe’-Tyr®-Gly’-Leu'’-Met''-NH, 106 147
8. Asp>-Lys’-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 88 136
9. ValP-Lys®-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 48 53
10. Glu’-Lys®-Phe’-Tyr®-Gly’-Leu'’-Met''-NH, 38 56

TABJIMIIA 2.

[Tokazarenu GMOJIOTHYECKOTO TECTHUPOBaHUS aHAIOroB C-KOHLEBOTO renTanenTH]a MOJIEKYIbl
¢uzanaeMuHa, MOHO3aMEIIEHHbIX B MO3ULMUM 6, Ha CHOCOOHOCTH CTUMYJIMPOBAHUS
CIIFOHOOTAECIICHUS.

Ne IF'EIITAINEIITHA A [TapameTpsl OHMOJIOrTYECKOT0

TECTUPOBAHUS

Ckopoctb notoka | Cekpenust

CIIOHOOT/IETEeHHs | Oenka %
1. As’-Lys®-Phe’-Tyr*-Gly’-Leu'’-Met' '-NH, 100 100
2. Asn’-GIn®-Phe’-Tyr®-Gly’-Leu'’-Met''-NH, 183 208
3. As’-Arg®-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 166 175
4. Ast’-Tyr®-Phe’-Tyr®-Gly’-Leu'’-Met''-NH, 161 248
5. Asn’-Met®-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 154 170
6. Asn’-His®-Phe’-Tyr*-Gly’-Leu'-Met''-NH, 144 156
7. Asn’-Thr®-Phe’-Tyr®-Gly’-Leu'’-Met''-NH, 134 224
8. Asn’-Asn®-Phe’-Tyr*-Gly’-Leu'-Met''-NH, 119 119
9. As’-Glu®-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 112 119
10. Asn’-Leu®-Phe’-Tyr*-Gly’-Leu'’-Met''-NH, 108 165

KondopmanmonHoe wucciaepoBaHue aHAIOrOB  (PuU3ajaeMUHA JEJIATCS HAa  Psf
MOCJIEIOBATENILHO PEIIaeMbIX CTPYKTYpPHBIX 3amad. CoriacHO 3KCIEPUMEHTAIbHBIM JaHHBIM
MMEHHO TUIAPOQOOHBIN TMEHTANENTUIHBIN YJ4aCTOK MOJICKYJbI, JIOKaJW30BaHHBIM Ha C-KOHIIE,
OTBETCTBEHEH 3a CBS3BIBAHHE C PEIENTOPOM Ha TMOBEPXHOCTH pearupyromen kietku. Hamo
OTMETUTh, 4YTO OTOT IICHTANCITHJ CUYMTACTCI CUTHAJIBLHOW IIOCJICAOBATEILHOCTRIO IS
TaXUKUHUHOB. DHEPreTUYeCKH TMPEANOUYTUTEIRHON MJIsi 3TOrO TMIEHTANENTHAA SBISACTCS O-
cnupayibHas CTpyKTypa. HuskosHeprernueckne KOHPOpPMalUK TMEPEKPHIBAIOIINX (PParMEHTOB
18 MOHO3aMEIIEHHBIX aHAJIOTOB TETPANEHTHIHOTO y4acTKa 5-8 u C-KOHIIEBOTO IMEHTAIENTH/IA
MTO3BOJIMJIM TIOCJIEIOBATEILHO PAacCMOTPETh KOH(GOPMAIIMOHHBIE BO3MOXKHOCTH BCEX aHAJIOTOB
C-konreBoro rentanentuaa (uszanaemuna. Ilpu cocTaBieHMHM CTPYKTYPHBIX BapHaHTOB
renTanentuja OpueHTaluu OOKOBBIX ILIETIEH OCTATKOB IMEPEKPHIBAIOLIETOCS ydyacTKa Phe7-Ty1r8
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Opanuch C Y4eTOM COXPaHEHHS MaKCMMyMa MEXOCTATOYHBIX B3aMMOJAEWUCTBHM, 00pa3yeMbIX
3TUMHM OCTaTKaMH B IepeKphIBaloIIMXcs (pparmeHTtax. B pesynbrare MUHUMU3ALUK SHEPTrUU
COCTAaBJICHHBIX CTPYKTYPHBIX BAaPHUAHTOB ObLIH Hafl]:[eHI)I HU3KOOHCPIr€THYCCKUC KOH(bOpMaHI/II/I
aHasioroB C-KOHIIEBOTO TeNTamenTuaa. Bo BceX HU3KOIHEPreTHISCKUX KOH(OpMaImsx
aHaAJIOrOB TenTanenTuaa o0pas3yrTcs BHYTPUMOJIEKYJISIDHBIE BOJOPOJHBIE CBS3H. Tak
JHalIpuMep, B O-CIIHPATBHOM cerMeHTe Ha C-KOHIIEBOM ydacTKe HamOoliee CTaOMIBHBIX
KoH(opMaInmii aHaJIOroB 00pa3yeTcss cucTeMa PEeTYJISPHBIX BOJOPOJJHBIX CBS3EH, XapaKTEPHBIX
JUIsT  TIPaBOM  Ol-CIIMPAJIH: NH(Gly’)...CO(Xxx"), NH(Leu'")...CO(Xxx’) mu
NH(Met'")...CO(Phe’). B pesymbrare pacderoB ObUIM  ONPENCNCHBI  SHEPreTHYECKH
MMpEAIIOYTHUTCIBHBIC oOJracTy BEIUYNH ABYI'pPaHHBIX YI'JIOB U B3aUMHOC PACIIOJIOKCHUC OCTATKOB
B HU3KOOHEPIreTUICCKUX KOH(i)OpMaHI/ISIX TrenTanCiuTUAHBIX aHAJIOIOB MOJICKYJIbL (1)H3aHaGMI/IHa.

3AK/IIOYEHUE

HccnenoBanue mpocTpaHCTBEHHOTO cTpoeHus 18 aHanoroB C-KOHIIEBOTO TeNTANENTHIOB
¢u3aaeMuHa € TOYCYHBIMH 3aMEHAMH OCTaTKOB B TO3MIUAX S5 W 6, oOmagaromux
CIIOCOOHOCTBIO CTHMYJHPOBATh CIIIOHOOT/AEICHHE, IOKa3anio, YTO 3TH MOJEKYJbl 00JanaroT
OTPaHWYECHHBIM HA0OpPOM CTAOWIIBHBIX CTPYKTYpP, XapaKTCPU3YIOIIUXCS HATUYAEM  Ol-
CIIMPAILHOTO cerMeHTa Ha C-KOHIIEBOM YYacTKe U ()OPMHPOBAHHEM H30THYTHIX CTPYKTYp Ha
N-xoHneBoMm ydactke. ComocraBiieHHne KOH(GOPMAIIMOHHBIX OCOOEHHOCTEH MOJIEKY] aHAJIOTOB
C-KOHIIEBOTO TenTanenTuaa  Qu3ajiacMuHa BBISIBWIO OTPEACTICHHYIO aHAJIOTHIO HX
MPOCTPAHCTBEHHOW OpraHW3alliHi, a TAaKKe IO3BOJMJIO OIPENIESIUTh CTENEHb IT0JABHKHOCTH
OTHENPHBIX  YY4aCTKOB B  HMX  TPEANOYTUTEIBHBIX  MPOCTPAHCTBEHHBIX  CTPYKTypax.
KondopmanroHnsle BO3MOKXHOCTH aHanmoroB C-KOHIIEBOTO TENTANeNnTUAa MOJICKYJIbI
¢u3anmaeMuHa  BBIIBWIIM CTPYKTYPOOOPa3yIOIIYI0 pPOJb KaKIOrO 3aMEIICEHHOTO W BHOBD
BHEJpsieMoro ocratka. Ha ocHoBe MoOJTydeHHBIX JaHHBIX ObLIM 00CYXIEHBI KOH(POPMAIIMOHHO-
(GyHKIMOHATFHBIE B3aUMOCBSI3H MOJICKYJIBI (PH3aIaeMUHa U €T0 aHAJIOTOB.
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TALLIUM TIOGERMANATIN SU MUHITINDO ALINMASI

Jdhmod Mommad oglu Qarayev, Bayram Ziilfiiqar oglu Rzayeyv,
Rafiq Yaqub oglu Quliyev

AMEA Nax¢ivan Bolmasinin Tabii Ehtiyatlar Institutu

Bu isds tiogermanatlarin alinmasinda istifade edilon molum metodlardan forqli olaraq adi
soraitdo natrium tiogermanatla talliumun suda hall olan duzlarinin qarsiligl tesirindon T1,GeS;
torkibli tallium tiogermanatin alinmasi soraiti 6yronilmisdir.

Isin yerino yetirilmasi {iciin istifado edilon tallium nitrat — tallium metali duru nitrat
tursusunda holl edilorok hazirlanmisdir. Alinmis mohlulun talliuma géro qatihigr 6,85 - 102 M
olmusdur. 107*% tomizlik dorocesine malik germanium gati ammonium hidroksid , hidrogen
peroksid mohlulu qarisiginda hall edilmisdir. Mohlul buxarlandirilaraq qurudulmus vo alinan
germanium dioksid 3N xlorid tursusunda hall edilmis va tannin metodu ils germaniumun qatiligi
toyin edilmisdir.

Hazrrlanmig mohluldan tomiz hidrogen sulfid qazi buraxmaqla ag rongli
germanium(IV)sulfid alinmisdir. Distillo suyu ilo tomiz yuyulmus germanium(IV)sulfid 393 K-
do qurudularaq sabit ¢okiyo gotirilmisdir.

GeS;-don niimuna gotiiriilorak tozo hazirlanmis natrium sulfid mohlulunda hall edilmisdir
(hollolma germanium sulfidin miqdarinin artiq qalmasi sorti ilo aparilmigdir). Natrium
tiogermanat mohlulu iizorino tallium nitrat mohlulu olave edilir. Bu zaman gohvoyi rongli
cokiintiiniin amalo golmasi tarazligin pozuldugunu gostorir. Alinan niimunonin ilkin analizi
reaksiya tonliyini asagidaki kimi tortib etmoyo imkan verir.

Na,GeS; + 2TINO; — TLGeS5 + 2NaNO;

Bununla yanasi reaksiyanin termodinamiki parametrlori hesablanmis va naticolor cadval
1-do verilmisdir

Cadval 1
298 K-do reaksiyanin termodinamiki parametrlori
AH AG AC
406,5 k/mol 401,2 k/mol 142,31 k/mol-dar.

Termodinamiki parametrlorin  qiymatlori, prossein gedisinde miisahids olunan
doyisikliklorin (mohlulda T1 ionlarmin azalmasi, ¢okiintiiniin omals goalmasi, sonda miihitds Ge
ionlarinin olmamasi) reaksiyanin verilon tonlik {izro getmosinin miimkiinliiyiinii tosdiq edir.

Birlogsmonin omoalo golmosinin hidrogen ionlarinin qatiligindan asililigr 6yronilmisdir.
Natrium tiogermanat mohluluna TINOs; mohlulunun slave edilmosi zamani qara rongli ¢okiintii
vo tiind gohvoyi rongli mohlul omolo golmisdir. Analizlor ¢okiintiiniin TLS vo Tl,GeS;3-iin
qarisigimdan  ibarot oldugunu goéstormisdir. Lakin pH-mn sonraki 6 — 2 haddindo alinan
birlosmolor Tl,GeS; formuluna uygun alinmisdir. Cokiintii ayrildigdan sonra mohlulun rongi
bulantilt olmusdur. Mohlulu xeyli qarisdirdigdan sonra rong soffaflasmisdir. Aparilan analizlorlo
miloyyon edilmisdir ki, cokdiiriiciiniin miqdar1 bir az artiq gotiiriildiiyiindon birlogsmo omoalo
goldikdon sonra ¢okdiirticiiniin (TINO;) artigi TIOH soklindo ayrilir vo o gdstorilon pH-da holl
olmayaraq sonradan ¢okiintiiyo qarisir. Hollolma hasillorinin qiymatlorinin forglorine gors ilk
anda tallium tiogermanat omalo golir va ¢okiir, sonra iso TIOH alinir.

Bu maneoni aradan qaldirmaq iiglin sonraki tacriibolor bufer mohlulu (CH;COOH +
NH4OH) miihitindos aparilmigdir. Belo ki, TINO; sirko tursusu ilo ammonium hidroksidin
maohlullar1 (CH;COOH + NH4OH) qarisiginda vo pH-mn 7 — 1 haddinds ¢okiintii amals gatirmir.
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Bu iso birlogsmonin daha tomiz alinmasina imkan yaradir. Bu soraitds yenidon T1,GeS;-iin omoalo
golmasinin hidrogen ionlarmin qatiligindan asililigi 6yronilmisdir.

Cadval 2
T1,GeSs-1lin bufer mohlulu miihitinds omals golmasinin pH-dan asililig1
[Ge] =2,65- 107°M, [TI] = 1,37 - 10"'M, tem-r . 318 K
Ne | NayGeS; TINO;,ml pH Bir-in kiit, mq | Bir-in nazari Qeyd
ml kiit, mq

1 10 10 9,7 357,2 397,20 Mah. sof.

2 10 «_» 8,7 392,56 «_» «_ »

3 10 «_» 6,5 394,43 «_» « »

4 10 «_» 4,3 393,15 «_» « »

5 10 «_» 2,1 392,12 «_» «_»

Reaksiyanin gedisino temperaturun tosiri dyronilmis vo bu zaman moalum olmusdur ki,
temperaturun birlosmonin omolo golmasing tosiri yoxdur (reaksiya asagi temperaturda gedir).
Lakin temperaturun 313 — 343 K haddinds ¢6kmo vo siizmo siiratlo gedir , reaksiya 0,4 — 0,8
daqigoys basa catir (otaq temperaturunda 2 —5 doq).

Miioyyon edilmis optimal soraitdo alinmis niimunalorin torkibi kimyovi analiz edilorok
onun ThLGeS; formuluna uygun goldiyi tesdiq edilmisdir. Almman noticolor cadval 3-do
verilmisdir.

Codval 3
Tallium tiogermanatin kimyavi analizi
Niim., T, Ge, S,
q mq mq mq
noaz. tac. noaz. tac. noaz. tac.
0,3342 237,15 231,58 42,44 40,82 34,61 31,35

Birlosmonin differensial termiki anlizlo orimo temperaturu toyin edilmisdir (769 K).
Piknometrik metodla TLGeS;-iin sixlig1 milsyyan edilmisdir (d = 4,96 sm’). TLGeS; -iin suda
hollolma qgabiliyyati yronilmis ve hollolma hasili (hH =1,84.10° ) hesablanmusdur.
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HEMORFIN PEPTIDLORININ FiZiOLOJi AKTIiV
MORKOZININ TODQIQi

G.9.Haqverdiyeva, N.M.Qocayev, 9.M.Nabiyev
Fizika Problemlori Institutu, Baki Doviat Universiteti, Z. Xalilov 23, AZ-1148,

Balki, Azarbaycan, E-mail: Hagverdigulnara@gmail.com

Toqdim olunmus moqalo hemorfin opioid peptidorinin qurulus-funksiya olagalorinin
arasdirilmasma hosr olunmusdur. Oton islorimizdo [1-5] mexaniki model ¢orgivesinda 4 — 10
amintursularindan ibarot hemorfin peptidlorinin foza quruluslar1 todqiq olunmusdur. Miioyyon
edilmisdir ki, tadqiq olunmus molekullar fozada konformasiya sortliyino malik olsalarda, onlarin
enerjisi amitursu qaliglariin yan zoncirlorinin voziyyatlorine ¢ox hassasdir. Boyiik molekulyar
kiitloli hemorfinlorin N- vo C-uclu hissolorino nozoron morkozi Tyr-Pro-Trp-Thr tetrapeptid
fragmenti konformasiya sortliyina malikdir. Bu peptidlorin optimal quruluslarinda qeyd olunan
tetrapeptidin  Pro-Trp seqmentindo peptid zoncirinin doniisii askar olunmusdur. Bu tip
konformasiyalarda Tyr, Trp vo Thr qaliglar1 bir-birilo vo digor qaliqlar ilo effektiv qarsiligl
tosirlords istirak edirlor. Qurulus-funksiya analizi noticosindo agkar olunmusdur ki, hemortin-4
peptidi ilo eyni amintursusu ardicilligma malik olan Tyr-Pro-Trp-Thr fragmenti hemorfinlorin
ligand-reseptor qarsiliqh tosirlori iiglin 6nomlidir. Bioloji testlordon ke¢mis analoglarin
konformasiya profillorinin arasdirilmasi [6-7] osasinda belo naticoyo golmisik ki, hemorfinlorin
spesifik tosirlorino cavab veron bu fizioloji aktiv morkoz onlarin foza quruluslarinin
formalagsmasinda osas rol oynayir. Hemorfin-4 peptidinin foza qurulusunu daha dorindon
Oyronmok mogsadi ilo onun elektron qurulusunu todqiq etmisik.

Molumdur ki, molekulanin hor bir konformasiyasi 6ziinomoxsus elektron parametrlorlo
xarakterizo olunur. Bu tetrapeptidin elektron qurulusunu xarakterizo edon bir sira enerji
xarakteristikalar, elektron sixligmin paylanmasi, atomlarm parsial yiiklori, elektrostatik
potensiali, elektik dipol momentlori biopolimerlorin  hesablanmasi ii¢iin hazirlanmis AMI1
kvantkimyovi metodunun komoyi ilo vo HyperChem 7.5 proqrammim demonstrasiya
versiyasindan istifado edorok todqiq olunmusdur. Electron enerjisinin optimallagsmasi tigiin
niivolorin tarazliq halina cavab veron konfiqurasiyalar nozoro alinmigdir, hesablamalarda
hemorfin-4 peptidinin asas zoncirin formasina gors forqlonon optimal konformasiyalarin handasi
parametrlori [1] istifado olunmusdur. Valent yanagsmada 109 molekulyar orbitallar1 dolduran 218
elektron nazore alinmisdir. Optimizasiyada 199 molekulyar orbital istirak etmisdir, onlardan 90
doldurulmamis qalmusdir. Oz-6ziino gorarlasmada hemorfin-4 peptidinin dérd stabil quruluslar:
iiclin iterasiyalarin say1, miivafiq olaraq 14, 35, 31 vo 35 olmusdur. Togdim olunmus cadvalds bu
konformasiyalarin elektron quruluslarin1 xarakterizo edon enerji parametrlori verilmisdir.
Hesablama noticolori hondosi parametrlorin  optimallagdirilmasinin ~ korrekt  olmasinin
gostaricisidir. Ortakvadratik Gradiyent (RMS Gradient) sifir qiymstine yaxinlasir, bu da ki
potensial enerjisinin minimizasiya procedurunun effektiv yerino yetirilmosindon vo sistemin
enerji xassalorinin balansda olmasindan xobar verir. Dipol momentin qiymati elektron sixligmnin,
miisbot vo monfi yiiklorin borabor paylanmasimi xarakterizo edir. Buna silibut stabil
quruluslardaki hesablanmis {i¢ol¢iilii sothlorin konfiqurasiyalaridir. Miioyyon olmusdur ki,
tetrapeptidin nisbi enerjisi 0.0 kkal/mol vo 1.4 kkal/mol olan konformasiyalar bu ardicilligin
optimal elektron qurulusuna cavab veririlor. Pro-Trp seqmentinds doniis ilo xarakterizo olunan
bu konformasiyalarda Tyr vo Trp qaliglar1 Pro-no nozaron sis-voziyyatdo yerlosirlor vo onlarin
yan zoncirlorindoki halqalarin miistovilori bir birino nozoron 90° vo ya 0° bucagq teskil edirlor.
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Cadval. Hemorfin-4 peptidinin  stabil konformasiyalarmin osas elektron vo enerji
xarakteristikalar1

Konformasiya E.is,=0.0 Eniw=1.4 Eisv.=3.0 Enip=3.2
(kkal/mol) (kkal/mol) (kkal/mol) (kkal/mol)
Dipol momenti
(Db) 25.74 41.56 38.52 46.23
Tam enerji
(kkal/mol) -172170.7 -172170.2 -172129.98 -172129.98
Baglanti enerjisi
(kkal/mol) -7808.8 -7808.4 -7768.2 -7792.8
Izola olunmus atom
enerjisi -164362 -164362 -164362 -164362
(kkal/mol)
Elektron enerjisi
(kkal/mol) -1763499.5 -1751094.4 ~1807805.4 -1742734.9
Niivs qarsiliglt
tosirlor enerjisi 1591328.8 1578924.2 1635675.39 1570580.31
(kkal/mol)
Omols galma
enerjisi -47.54 -47.06 -6.86 -31.47
(kkal/mol)
HOMO 6.21 -6.02 -5.87 -5.69
LUMO 175 2.19 2.12 227

Qeyd edok ki, nozori konformasiya analizinin naticolorine asason hemorfin-4
peptidinin nisbi enerjisi 1.4 kkal/mol olan konformasiyasi qlobal konformasiyadan Trp-Thr
seqmentinin ac¢ilmis voziyyotdo olmasi ilo forglonir, bu sobabdon tetrapeptidin bu dipeptid
seqmenti fozada dartilmis forma alir. Hemorfin-4 peptidinin mohz bu konformasiyasi peptid
zoncirini uzatdiqda hemorfinlor sinfino daxil olan digor molekullarin qirmag: xatirladan optimal
quruluslarmi togkil edir, bu ciir konformasiyalarda Tyr, Trp vo Thr amintursusu qaliglar1 daha
effektiv kontaktlar qura bilirlor. Apardigimiz kvant-kimyavi hesablamalar da tosdigloyir ki,
tetrapeptidin qglobal konformasiyasinin elektron qurulusu hemorfin-4 molekulu tigiin, nisbi
enerjisi 1.4 kkal/mol olan konformasiyanin elektron qurulusu iso bu tetrapeptid ardicilliginin
fragment formasi iigiin optimaldir. Codvoldon goriindiiyli kimi, nisbi enerjisi Eyisp= 3.0 vo 3.2
kkal/mol olan konformasiyalar qlobal konformasiyaya tam enerjinin qiymotino goérs 41 vo 16
kkal/mol godor uduzurlar. Baglanti enerjinin gqiymotino goéro do bu konformasiyalarin qlobal
konformasiyaya udusu da elo bu qodordir. Qeyd edok ki, elektron enerjisino goro nisbi enerjisi
Enisv= 3.0 kkal/mol olan qurulus global formadan 44305 kkal/mol qodor daha olverisli olsada,
enerjinin bu néviinds olan udus niivalorin italoms enerjisinin vo miivafiq olaraq tam enerjinin
qiymotinin artmasi ilo kompensasiya olur. Tetrapeptidin todqiq olunan konformasiyalar1 dipol
momentinin qiymatino géra do forqlonirlor. Noticolordon goriindiiyli kimi, qlobal konformasiya
dipol momentinin vo molekulun elektron-donor xassolorini oks etdiron, yiiksok dolmus
molekulyar orbital enerjisinin Enomo kigik qiymatlori ilo xarakterizo olunur. Belo fikir yiliriitmok
olar ki, bu qurulus ciizi kimyovi reaksiya gabiliyyatino vo bu sobabdon digor quruluslara nisbaton
aktivlosmo daracasi ils bagl olan zaif elektrodonor xassaloring malikdir. Miioyyon olnmusdur ki,
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baxlmis hor bir konformasiya elektron sixligmnin spesifik paylanmas ilo xarakterizo olunur, bu
da ki 6z novbasinds funksional qaliqlarn atomlarinin effektiv yiiklorinin qiymatlorinds 6z oksini
tapmisdir. Qeyd edok ki, kigikenerjili intervallarda bas veron konformasiya kegidlori miioyyon
atom qruplarinda yiik sixliginin fluktuasiyasi ilo naticolonir. Parsial yiiklorin qiymatlorinin
analizi gostorir ki, bu fluktuasiya 20 faizdon artiq deyil. Optimal quruluslar arasinda
konformasiya kecidlori hom asas zoncirin, ham do ki yan zoncirlorin atomlarmin ytiklorinin
doyismosi ilo miisayat edilir, bu da ki onlarin hor bir konformasiyada fozada 6ziino moxsus

pozisiyalarda yerlosmolori ilo izah olunur. Yiiklorin daha ¢ox doyismasi
yan zoncirlorinds aromatik halqa dastyan Tyr va Trp qaliglarinin vo fozada onlara yaxinlasan Thr
galiginin asas zoncirinin atomlarinda bas verir. Hemorfin-4 peptidinin elektron-

konformasiya qarsiliqh tosirlorinin tadqiqi bu sinfs monsub olan peptidlorin tosir mexanizminin
va qurulus-funksiya slagolorinin aragdirilmasi iigiin vacib bir morholadir.
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YAG TURSUSUNUN MUROKKOB EFIRLORININ
FIZIKI XASSOLORI VO QURULUSU
S.X.Xalilov. D.R.Valiyeva

Azarbaycan Déviat Pedaqoji Universiteti
Mayelar fizikasinin miiassir problemlorindon biri mayelarin qurulusu ils, fiziki xassalori
arasinda olaqonin yaradilmasidir. Bu mogsadlo yag tursusunun miirokkob efirlorinin miixtolif
temperatur vo tozyiqlordo dinamik 6zliililyii kapilyar viskozimetr iisulu ilo (I.F.Qolibyev) [1]
todqiq edilmisdir. Tocriibanin naticolori gostorir ki, dinamik 6zliiliikk omsali temperaturdan asili

olaraq eksponensial ganunla doyisir.
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- exp 2
n PT(I)

Olgmo intervalinda (P=1+500mPa) 6zliiliik omsalinin tozyiqdon asili olaraq doyismosi demok

olar ki, xotti ganunla artir. Bu diiz xottin tonliklori yazilaraq dinamik 6zliiliiyii miixtalif tozyiq vo

temperatur intervalinda hesablamaq miimkiindiir.
01\ or
Npr =My + (a_P)tO +(P-F) (2

Burada 7], - atmosfer tozyiqinde T-ys uygun 6zliilik omsali, (Z_Z)m -OzIiliylin orta barik
diizolisidir. Bu diistur vasitosilo istonilon temperatur vo tozyiq intervalinda =+ 2% doqiqlikls
dinamik omsalin1 hesablamaq olar. Mayelorin 6zliiliikk omsalinin temperatur vo tozyiqdon asili
olaraq doyismosi onlarin qurulusu ilo baglidir. Bu mogsadlo kicik bucaq altinda mayelordon
rentgen siialarinin sopilmosinin interferensiya monzorasina baxilmisdir.Interferensiya monzorasi
osasinda J(S) diagrami alinmigdir.[2]. Mayelorin bohran temperaturlarinin malekulyar kiitlodon
asilihq qrafiki  gostorir ki, normal mayelorin bohran temperaturlar1  bir  xottin
lizorindadir.izomerlori iso homin xaottin {izorindo olmur. Bu onu gdstorir ki, normal mayelorin
qurulusu izomerlorinkindon forqlidir. J(S) diaqrami osasinda malekullar arasindaki mosafs
hesablanir. J(S) diagraminin birinci maksimumunun hiindiirliiyli normal vo izomerlords forqglidir.
Birinci maksimumun hiindiirliiyii normal propilbutirat {iciin 671(e.v), izopropilbutirat ii¢lin 1so
639(e.v)-a borabordir.Buradan aydmn olur ki, normaln J(S) diagrammin hiindiirliyi
izomerinkindon boyiikdiir.Dinamik 6zliliik ticlin alinmis tocriibii noticolor gostorir ki, normal
mayelorin dinamik 06zliliiyli onun izomerinkindon c¢oxdur.Bu iso malekulalar arasindaki

masafodon asilidir. Qurulus analizindon goriiniir ki, normal propilbutirat mayesinds malekulalar

arasindaki mosafo 5.5 A° , 1zopropilbutirat li¢iin iso 5.7 A° -dir.
Qonsu malekullar arasindaki orta mosafo molum olarsa P.F.Colpanin[2] toklif etdiyi diistur

osasinda koordinasiya adodi (Z) hesablanmigdir.[3]
o3 P
Z=62R"— (3)
H
Burada ,O -mayenin sixligi, M -molyar kiitlosidir.J(S) diaqrami elektron vahidi ilo deyil nisbi

vahidlorlo alnir, lakin radial paylanma funksiyasini hesablamaq tigiin elektron vahidlorden
istifado olunur.Ona goéra do tocriibodon alinan naticalori elektron vahidlorine ¢evirmak lazimdir,

yani
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Jel.v (S) = k‘]nisbi @)

k-n1 toyin etmoak tiglin miixtalif metodlardan istifads olunur.

Radial paylanma funksiyasi iso rentgen slialarinin sopilmosine asason hesablanir. Osason radial

paylanma funksiyasinin a)(R) ovazina atom sixliginin paylanma funksiyasindan P(R) -don

istifads olunur ki, o da bir-birils asagidaki kimi asilidir:

%w(R) - p(R)

Radial paylanma funksiyasini bilmoklo yaxin qonsu malekullarmn saymi (koordinasiya adadini)
hesablamagq olar:

N(r)= mjrzp(R)dr
Vs
Burada, V- mayenin bir malekulunun hacmi, N 4- Avagadro ododidir. Homg¢inin R.P.F-n1
bilmoklo maye malekullarinin qurulusu haqqinda daqiq molumat alinmigdir.Bu iso elektron
sixligmin paylanma oyrisini analiz etmoklo miioyyon edilir.Miirokkob efir malekullarinin
qurulusunda asason CH, qrupu vo COOH qrupu vardir. Onlarin ziqzaq soklindos diiziilmiisdiilor.

Morkazdan kegan ox otrafinda firlandiqda silindirik forma alir. Miiayyan edilmisdir ki, miirokkob
efirlor tiglin C-C arasindaki mosafs toqribon 1.48 A° ; C-0=1.45 A° ; O-H=0.96 A° ;

C-H=1.09 A° -dur.

[1].1.F.Qolibyev, N.i.Qiezdilov. Vyazkost qazovix smesey qoskomiteta standartov S.D.
SSSR M.1971 st.319

[2].A.F.Skrigevskiy. Strukturnty analiz jidkostey izd. Vissaya skola 1971 st.79-82

[3].A.Z.Qolik. P.F.Colpan. Plotnost i blijnaya koordinasiya nekatorix jidkostey. Ukr.fiz.jurn.
T. VII. Ne20 1966 c. 20.
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BIR SIRA NEYROPEPTIDLORIN KOMPUTER PROQRAMLARI
VASITOSI L9 FOZA QURULUSUNUN TODQIiQi
L.I.Vsliyeva, E.Z.Oliyev
Baki Doviat Universiteti

e-mail: Lala_Veliyeva@rambler.ru

Miiasir zamanda insanlarin katastrofik artimi ilo slagadar ekoloji problemin 6n plana
¢okilmosi danilmazdir. Bununla slaqodar kond tasarriifat: mohsullar1 ziyanvericilorinin mahvi ilo
bagl aparilan elmi-tadqiqat islori 6z aktualligi baximindan bir ¢ox alimlorin maraq dairssini
toskil edir. Bu baximdan menim faza qurulusunu tadqiq etdiyim drostatinlor sinfina monsub
neyropeptidlorin foza quruluslarin toadqiqi bir sira aparict elmi dairolor torofindon ragbatlo
qarsilanir vo alinan naticalor maraqla tohlil edilir.

Kecon asrin sonlarindan qeyd edilon neyropeptidlorin hortorafli todqiq edilmosino
baxmayaraq, onlara olan maraq holo do davam edir. Belo ki, bir qrup ingilis biologlarmin
tocriibolori naticesinds miioyyon edilib ki, bu neyropeptidlorin konsentrasiyast qanda lazimi
soviyyadon cox olduqda, onlarin izolo edildiklori hogoratlarda 6z-6ziinli mohv etmo mexanizmi
150 distr.

Bu molekullarin foza quruluslarmi todqiq etmok iiclin nozeri kompiiter proqramlari
isullarindan — nazori konformasiya analizi, molekulyar dinamika vo yarimempirik kvant-
kimyovi {isullardan istifado edilmisdir. Todqiqatlar naticasindo bu neyropeptidlorin stabil
(dayaniqli) konformasiyalari, onlarin enerji vo hondasi parametrlori hom vakuum goraitindo, hom
ds su miihitinde miioyyan edilmisdir.

Qeyd edilon birlosmolors misal olaraq Drosophil melanogaster sisoyinin neyrosekretor
hiiceyralari torafindon ifraz olunan drostatinlor sinfina monsub bir qrup neyropeptidi géstormok
olar (sokil 1). Bu neyropeptidlor yuvenil-cavan hormonlarin sintezini ingibirlosdirmaklo yanasi,
sinir sisteminin tonzimlonmasi proseslorinds vo neyro6tiirmads do faal istirak edirlor.

Bu neyropeptidlorin foza quruluslarini todqiq etmok tigiin drostatin 1 {i¢lin 120, drostatin
2 tglin 960, drostatin 3 ticlin 1297, drostatin 4 {igiin iso 1506 variant hesaba buraxilmis vo
miioyyon edilmisdir ki, drostatin molekullarinin stabillosmosindo xiisusi rolu hom osas zoncirinn
atomlari, hom do yan zoncirinn atomlar1 arasinda yaranan hidrogen rabitalori oynayir (masalon,
Val(CO)...Ala(NH), Arg(CO)...Leu(NH), Tyr(CO)...Phe(NH), Phe(CO)...Leu(NH),
Val(CO)...Asn(NH), Ser(CO)...Tyr(NH), GIn(CO)...Phe(NH)). Bundan basqa, hesablamalar
naticasinds molum olmusdur ki, drostatin molekullarmin biikiik quruluslarini tomsil edon

konformasiyalarin oksoriyyetinin son uclu pentapeptid fragmentlorinds a-spiral qurulus yaranar.
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Bizim torofimizdon alinan naticonin bu molekullar iigiin motbuatda gedon noticalorlo iist-iisto
diismasi fakt1 bir daha bizim hesablamalarin diiriistlilyliniin gostoricisidir.
Vall-Glu?-Arg3-Tyr4-Ala’-Phe$-Gly” -Leu® -NH, - drostatin 1
Leu!-Pro?-Val3-Tyr4-Asn3-PheS-Gly” -Leu®-NH, - drostatin 2
Ser!- Arg?-Pro3-Tyr*-Ser*>-Phe®-Gly’ -Leud-NH, - drostatin 3

Thr!-Thr2-Arg3-Pro*- GIn3-Pro®-Phe’-Asn3-Phe’-Gly!-Leu!!-NH, - drostatin 4

Saokil 1. Drostatin molekullarmin ilkin qurulusu vo hesablama sxemi

Alman naticalorin dogrulugu neyropeptidlorin molekulyar-dinamik xiisusiyystlorinin
Oyronilmasi zamani da tosdiq olunmusdur. Neyropeptidlorin molekulyar dinamikasi hom
vakuum soraitindo, hom do su miihitindo 30 pikosaniyo miiddstindo nozordon kegirilmis vo su
molekullarima gars1 dayaniqli qurulusa malik olmalar1 aydinlasdirilmisdir. Neyropeptidlorin
coxlu sayda su molekullar1 ilo hidrogen rabitolorinin yaranmasinda istirak etmolorino
baxmayaraq, son uclu fragmentdo a-spiral qurulusun doyismoyorok saxlanilmasi miioyyon
edilmisdir.

Alman naticolordon golocokdo drostatin neyropeptidlorinin  sintetik analoqglarinin
yaradilmasinda, elektron-dinamik  xiisusiyyatlorinin ~ dyronilmasinds  vo  ingibirlosma

proseslarinds bioloji rollarinin miisyyan edilmasinds istifads edilmiosi nazards tutulur.

TEOPETHUYECKHWI KOH®OPMAIIMOHHBIN
AHAJIN3 MOJIEKYJIbI HHAOJIULNUIANHA

P.2.AnueB, K.A.lOcugosa, ®.A.KagsimoBa
bakunckuii 'ocyoapcmeennviii Ynusepcumem

AHTHOAKTEpUANbHBIA MENTUJ HHIOJUUUIMH OTHOCUTCA K KJaccy NEeNTHIOB
ceMeiicTBa KaTeMLUUIMHOB, BbIACJICHHBIX U3 HEUTPO(UIBHBIX IpaHys CBUHBH|[1].
OroT mentuj crnocodbeH 3¢p¢GeKTUBHO OOpOThcA ¢ OakTepusiMU W TpUOKaMU U 3Ta €ro
0COOEHHOCTh MOXET ObITh MCIIOJIb30BaHa B KAU€CTBE JIEKAPCTBEHHBIX MIPENAapaToOB B JICUEHUHU
psna nHpEeKUMOHHBbIX Oone3Hed. OnHako, HapsAy C aHTHOAKTepUalIbHOW M aHTHBHPYCHOMN
CIOCOOHOCTBIO, HWHJIOJUIMAWH o00JIajaeT BpEOHBIM ISl 4YeJOBEKAa I'eMOJUTUYECKUM
JNEUCTBUEM, TO €CThb pa3pyllaeT YeIOBEYECKHE OJPUTPOLUTBL, M 3TO HE IO3BOJISET
UCIOJIb30BaTh €ro B KadecTBe HOBOro aHtuOuotuka [2].Tpuntodan-o6orarbiii nentuj
WHJOJUIUANH UMEET MEPBUYHYIO CTPYKTYpPY U3 13 aMUHOKHCIIOT :
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Ille1-Leu2-Pro3-Trp4-Lys5-Trp6-Pro7-Trp8-Trp9-Pro10-Trp11-Argl2-Argl3. ITo BCEM
BUJIUMOCTH,  OpUTHMHAJIbHAasg  aMUHOKHUCJIOTHAs  IOCJEAO0BATEIbHOCTh  WHJIOJUIMAKMHA
HeoOxonuMa s (OPMHUPOBAHUS OIPEAEICHHONM MPOCTPAHCTBEHHOW CTPYKTYphl, KOTOpas
SBJIIETCS Ba)XHOW JUIs CBSI3bIBAHUS Ientuaa c¢ memOpaHoil. [loHATH cTepeoxuMHueckue
OCOOEHHOCTH MeXaHU3Ma JEHCTBUS MHAOIMLIMIMHA BO3MOXKHO, €CIHM 3HaTh €€ CTPYKTYpHO-
(YHKIIMOHAJBHYIO OpraHu3alMio, TO €CTh HE TOJIBKO ONPEAeNUuTh MPOCTPAHCTBEHHYIO
OpraHM3alMI0 MOJIEKYJIbl Ha aTOMHOM YPOBHE, HO M HCCIEJOBaTh €€ JHWHAMUYECKHe
XapakTepucTuku.B HacToseil paboTre METOJIOM MOJEKYISIPHOM MEXaHUKH, HCIOJIb3Ys
METOJIUKY TIOATAMHOTO pacueTal3] uccienoBanbl KOH()OPMAITMOHHBIE BO3MOKHOCTH MOJIEKYITBI
UHJOJMUIMANHA B YCIOBUSX TMOJSIPHOM cpeabl U Cpelbl, HMHUTHUPYIOLIEH OKpYKEHUE
MeMOpanbl. CxemMa o3TanHoro pacuyera KoHpopMauil NHI0JIULKUIMHA IPUBEeHa Ha puc. 1.
lle1-Leu2-Pro3-Trp4-Lys5-Trp6-Pro7-Trp8-Trp9-Pro10-Trpl1-Argl2-Argl

1-4(144 xoxdopmanmii) 7-10(36 xonpopmaruii)

P 1-7(348 xoHpopmarii) I 9-13(72 ronpopmanmii)

1-10(144 xoudopmaruii)

1-13(384 144 KOH(bopMauHm\‘

Puc.1.Cxema nmostanmHoro pacuera KOHPOpMaLMi MOJIEKYJIbI HHIOJUIIAINHA.

v

4
v

A

A
v

Pe3ynbrarel KOH(GOPMAMOHHOTO aHaIW3a JBYX TeTpanenTuanbix (parmenton(llel-
Trp4 u Pro7-Prol0), nenranentuna (Trp9-Argl3) u renranentuna ( Illel-Pro7) npusenens B
[4]. TIpu pacuere koHpopmanmii GpparmenToB lle1-Prol0 u Bceit MoneKyabl MHAOIUIIUINHA
BbIOpaHa CTaHAApPTHAas I€OMETPHUsl aMUHOKHCIIOT: M30JIEWLIMHA, JIEWIIMHA, MPOJIMHA, JIN3HHA,
tpuntodana u aprunuHa. KonpopmanupHHas sHeprusi MOJIEKyJIbl HAMU MPEACTaBIsAIACh KaK
CyMMa HEBAJIEHTHBIX , IEKTPOCTATUUECKUX B3aHUMOJIEHCTBUI aTOMOB, a TaK)K€ TOPCHOHHBIX
BKJIAJIOB U DHEPrUM BOJOPOJHBIX cBsizel. HeBalleHTHbIE B3aUMOJECHCTBUS PACCUUTHIBAIN 110
noteHuuany Jlennapna-Jl>xona ¢ mapamerpamu Ckotta u llleparu[5]. DnexTpocTaruyeckyro
SHEPruI0 OLEHUBAIH M0 3akoHy KyrnoHa ¢ 3apsgamu Ha aTomax, NpeUIoKeHHBIMU MomaHu 1
np.[6]. Bce pacuerbl BBINOJTHEHBI IPUMEHUTENBHO K YCIOBMSIM HOJSPHOM Cpelbl U CpPEIbl,
UMUTUPYIOIIEH OKpyXeHHe MeMOpaHbl, T.e. BEJIWYMHA TUAIEKTPUYECKOW HPOHUIIAEMOCTU
cpensl npuHsTa paBHoit 10.

TopcuoHHbIE MOTEHIMANBI, ONUCHIBAIOIIME BpALIEHUS BOKPYr CBS3€d OCHOBHBIX U
OOKOBBIX II€TIeH B3sATHI M3 padoT Momanu u ap.[6] .BomopomHbie CBsA3HM, OLICHHMBAEMBIE IO
noTeHuUMany tuna Mop3se, npeanosiaraluch OCIa0CHHBIMU W HSHEPrusi CBA3M B BOJE Ha
PaBHOBECHOM pACCTOSIHMM NpuHATAa paBHOM 1,5 kkan/Monb. OTcueT ABYIpaHHBIX YIJIOB
npousBeseH cornacHo HomeHkiarype [IUPAC-IUBJ[7]. Pacuer ontuManbsHbIX popM pparmMeHTa
llel-Prol0 wu Bcell MoyeKynbl MHJIOJMLMIAMHA BBIIOJHEH IyTeM MUHUMU3ALUU
KOH(OpPMAllMOHHOW S3HEpPIrUM MpH BapualMM JBYTPaHHBIX YIJIOB BpauleHus.B kauecte
HYJIEBBIX TPUOIMKEHUN BbIOpaHbl coueTaHust onTUMalibHbIX (opM R u B cocrosinuii octatkoB
Ha KOHGOPMALMOHHOMN KapTe Q-\.

HuskosHeprernueckue KOHPOpMaUMOHHbIE cOcTosiHMS rentanentuaHoro llel-Pro7 u
terpanentugHoro Pro7-Prol0  ¢parmeHTOB cTramu  HMCXOMHBIMH Ui N-KOHIIEBOTO
nexanentuaHoro ¢parmenta lle-Prol10. Pacuer 144-x xonpopmanuii, npuHaanexamux 16-tu
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BO3MOXHBIM IIIE€WIaM BBISIBUI 9 HU3KOHEPreTMUECKHX ILIEHNOB, KOH(OpPMAIMK KOTOPBIX
nomnagatoT B uHTepBan 0-5 kkam/moiss. M, HakoHel, Ha OCHOBE CTaOWJIBHBIX CTPYKTYp N-
koHUeBoro jaekanentuaHoro Ilel-Prol0 u mnepekpeiBatomerocs ¢ HuM C-KOHLIEBOTO
neHTanenTuaHoro Trp9-Argl3 ¢parmMeHTOB OBLIO HMCCIIEOBAHO MPOCTPAHCTBEHHOE CTPOEHUE
BCE MOJIEKYNIbl MHJIoNULMIUMHA. AHanu3 384 koHdopMmauuil HWHAOIMUMIWHA BBISIBHI 28
HU3KOHEPreTH4eckuxX KOoH(opMalnuil, npuHaaiexamux 12-Tu meinam M Nomajarouux B
uHTepBasl HHepruu 0-5 kkan/monb. Pacuer KOH(OPMALMOHHBIX COCTOSHUH MOJIEKYJIbI
MHJOJUIMINHA T0Ka3aj, YTO BCE €ro cTabuibHble KOH(OPMALMOHHBIE COCTOSHUS MOYHO
CTpYNIIUPOBATh B HECKOJIBKUX CEMENUCTBAX , KOTOPBIE COAEPKAT UACHTHUHYIO KOH(POpPMAIUIO
LEHTPAJIBHOTO y4yacTKa B BHJIe KOMOMHAUUH [3-3arn00B.
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AKYCTODRJIEKTPUUECKHUE B3AUMOJIENCTBUS B )KUJAKUX KPUCTAJJIAX
M.A. Acaanos, ®.I11. Mamenon
Az. ACY

UccnenoBanus B 3T0il obnactu akycTuku xuakux kpuctamwio (XKK) B 3HaumtenbHoi
CTENIEHM CBSI3aHbl C TIOMCKOM IIyTel yhpaBieHHs] M ONTUMHU3ALUU (DYHKIMOHAJIBbHBIX
xapakTepucTuk axkycroontuueckux (AO) npubopoB Ha KK, mpeaHasHaueHHBIX A CHCTEM
oToOpaxeHus: uHbopMauuu. AHaIU3UPyd pe3yibTaTbl ATHUX HCCIENOBAaHUN OoJiee MOJHO
npejacTaBieHHble B [1], UX MOXHO Kiaccu(uUUpoOBaTh MO JBYM I[pHU3HAKaM: T€OMETPUU
AKCIEPUMEHTA U 3HAKY JAUAIEKTPUUYECKON aHU30Tponuu Ag:

- TIOTIepeYHOe dJIeKTpudecKoe nose (aupexTop u BekTop E mapamnensusl ocu Z), Aeg>0
[2].

- onepeyHoe seKkTpuyeckoe noise, Ae<0 [3].

N3yuenuto ¢u3uku u ocobeHHocteil opueHtaunoHHbIX siBieHudt B HXKK B ycroBusix
COBMECTHOT'O BO3IECHCTBUS 3JIEKTPUUYECKOTO U aKyCTHMUECKOIO IOJIeH MOCBSLIEHbI padoThl [4].
CpenHux 3aciyKUBarOT 0co000ro BHUMaHUs pabOThl, MOCBSILEHHbIE UCCIEJOBAHUIO BTOPHUUHBIX
apieHnid. K HuM oTHocuTcd, Hanpumep d3(Q@eKT JI0OKaIbHOrO BpalleHHs TUpEeKTopa
0oOHapyKEHHbIN IKCIIEpUMEHTaIbHO B roMeoTponiHoM ciioe HXKK B monepedunom anekrpuueckom
[oJIE TpPHU BO3JEHCTBUM MEXAaHUYECKUX JAepopManui, SJUIMIITUYECKUH CIBUT, C)KaTue Ha
3ByKOBBIX (50-500 I'm) wm Y3 — wactortax (1-100 xI'm). M3 pe3ynbTaToB CHCTEMATHYECKUX
OKCHEPUMEHTAJIbHBIX W  TEOPETUYECKUX MCCIIEOBAHUN  BO3JEHCTBUS  MOBEPXHOCTHBIX
aKyCTHYEeCKUX BOJIH ¢ yactoTtoi 6-30 MI'y Ha cnmoit HXKK o momepedHoM 3eKTpudecKkoM moJie
(uactota ~ 50 ') mpuBeneH ceMelWcTBO IpadUKOB, WUIIOCTPUPYIOUIMX CBSI3b ONTHYECKOM
MPO3PAaYHOCTU CJOS M AaMIUIUTYJbl BOJIHBI B OTCYTCTBUM DJEKTPUUECKOTO TMOJSI U IpU
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HanpspkeHusx paBHbIX 4,5 u 4,6 B. CyiiecTBeHHbIM MpeCTaBiseTcs TOT (akT, yTo BOIM3U
nepexona Dpenepuxca  [5] uyBctBuTenbHOCTh HIKK K  akyctuueckomy BO3/IEHCTBUIO
BO3pacTaeTr Oojee yeM Ha mopsaaok. CorjgacHO TEOpHM, UMEIOTCS cieayroue (hopMmyibHbIE

npencrasnenus:  m(E)=m(0)E, /I1*(E,—E)*, KOTOpoe XOpomio  coriacyercs ¢
SKCTIEpPMMEHTAIbHBIMU JIAHHBIMHU. 371eCh £, COOTBETCTBYET NOpory nepexosa dpeepukca.

O dexT « AKYCTUYECKOU MaMSITH:

Cpenu wu3BecTHBIX cerojHs 3(P¢ekToB «akyctuueckod mnamsatu» B KK ormerum
ClIEAYIOIIHE:

- 3ppext mamsitu B XOKK, cBsi3aHHBIN ¢ 00pa30BaHUEM «ITY3bIPHKOBBIX JIOMEHOBY;

- apdexr mamsatu B XXKK — ananor snexrpoontuueckoro s¢pdexkra TUHAMHUYECKOTO
paccesiHMsI CBETa C NMaMSThIO;

- a¢ppext mamsitu ipu pazosom nepexoae HKK — CXKK

B mnanapubix cnosix XOKK ¢ Gosblium miarom cnvpaiv BO3JEHCTBHE MEXaHUYECKHX
negopmanuii, KOTopasi OCYHIECTBJIAETCS 3a CYET MEPECTPOUKH HCXOJHOW MAaKpOCTPYKTYPBHI.
MexaHu3M 3TOTO SIBJICHUS CBSI3aH C HEJIMHEHHBIM aKycTHYecKuM 3@¢exTom: oO0pa3oBaHHEM
aKyCTMYECKUX NOTOKOB. IIpy BBICOKMX MHTEHCUBHOCTSX Y3 53TH MOTOKM HPUBOIAT K
(OpMHUPOBAHUIO MOJUIOMEHHOM CTPYKTYpbl, HMHTEHCHUBHO pacceuBaromuii cBer. [lpupona
MEJUIEHHOTO <«3aKUBJICHUS» IIJIJAHAPHOM MAaKpOCTPYKTYphl HM3y4€HO, HO H3BECTHO, UTO
BOCCTaHOBJIEHUE MCXOJHOM IJaHapHON OpHUEHTAUH MOXKHO YCKOPUTh C  IOMOIIBIO
MepEeMEHHOTO dyekTpudyeckoro moys (~ 20 I'mm). DkcrnepuMeHTaaTbHO YCTAHOBJIEHO, YTO
ocrarouHoe paccestHue cBera coctaBisier ~ 0,5 K, roe K-koadduuent ocnabnenus 3epkaibHO
OTPaXEHHOT'O IyYyKa CBETa, 3HAYEHHE KOTOPOIro OIpeAesseT MHTEeHCHUBHOCTh Y3. OTMmeTrum
BO3MOXHOCTb HCIOJIb30BaHUs 3Toro 3¢d@dexkra B cucTeMax OTOOpaKeHHs aKyCTHYECKOM
uHpopMallUd €clIM HEoOXOAMMO pa3/leIuTh BO BPEMEHM U B IPOCTPAHCTBE IPOLIECCHI
MOJIyYEHUSI aKyCTHUECKOI'0 N300pa)KEeHHs ¥ €r0 aHAJIN3.

duznyeckass IpUpoja €Ile OJHOTO MeXaHW3Ma aKyCTHUYECKONW IaMsATH CBS3aHO C
obpaszoBanuem ctagauu penakcanuu X KK mocie BozaelicTBust Y3, cTaOMIBHONW HEOIHOPOIHOM
CTPYKTYphl B BUJI€ HHTEHCUBHO PacCEMBAIONIEH CBET cUCTEMBbI My3bIpbKOBBIX AoMeHOB (I1/1) B
CJIOM C TOMEOTPOIHBIMU I'PAaHUYHBIMHU YCIOBUSIMU. DTOT 3P(PEKT UMEET MECTO TOJIbKO B TOM
cllydae, KOTJa B CTaJUM O3BYYMBAaHHS WMHTEHCHUBHOCTh Y3 JIOCTHraeT MOPOrOBOTO 3HAUECHUS
BO3HMKHOBEHHUS aKyCTHUYECKOIO JMHAMHUYECKOTOo paccesHHsi cBera. Mexnay auamerpom D
MY3bIPBKOBBIX JOMEHOB, TOJIIIMHON CJIOS W IIaroM CIUpaJd CYHIECTBYET ONpeIesIeHHas
B3aMOCBSI3b, IPUUEM H3MMEHEHHE 4acToThl Y3 B uHTepBane 0,5-3 MI'n Ha Bun pynkuuu D
(d,Py) ne Bnusier. Oka3anock, JaHHbIE SKIEPUMEHTOB XOPOIIO BIHMCHIBAIOTCS B PaMKH TEOPHH,
KoTopasi OOBsCHAET OOpa3oBaHWUE M CPABHUTEIHLHO BBICOKYIO CTaOmiabHOCTH [1JI Hammumem
nedektos, 3akperisrommx [1/].

Koppensimuss  TeopeTuueckux pe3yibTaToB C JaHHBIMU SKCIIEPUMEHTOB BIIOJHE
ynosierBoputenbHas. Hexotopoe pacxoxaenue npu d/Pp>1,5 00ycioBieHO MOBBIIICHUEM
IUIOTHOCTH YMAKOBKHU akycTtuueckux I1/l B 3TUX ycloBHSX M UX B3aUMOJECHCTBHEM, YTO TEOPHUS
He yuuTbiBaeT. CBoOOHAs sHeprus Fi, ctabunbnoro (I1J]), ynepkuBaeMoro ITUCKIMHALMSMM,
taoke 3aBucuT ot d/Py. Ilpu d/Py<0,5 romeorpomHas opueHTaimsi OoJjiee craOuiabHAs, YeM
tekcrypa ¢ cuctemoit I1J1, Tak kak Fpin/ F>1; 3necy F. — cBoOOHAs 3HEpPrusi roMeoTPONHOMN
MaKpOCTPYKTYpbl. [IpuHyIuTEIbHOE BOCCTAaHOBIEHUE HCXOJHOW TOMEOTPOIHON CTPYKTYphI
OCYILIECTBJISIET C MIOMOILBIO IEPEMEHHOTO ATEKTPUUECKOTO MOJISL.
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SU-POLIETILENQLIKOL (1000)-KOH SISTEMININ OZLU AXINININ
AKTIVLOSMO PARAMETRLORI VO STRUKTUR XUSUSIYYOTLORI

E.9. Masimov, H.S. Hasanov, B.G. Pasayev, S.1. Musayeva

Baki Doviat Universitetinin Fizika Problemlari Institutu
p.bakhtiyar@yahoo.com

Polictilenglikol ~ [HO-(-CH,-CH,-0-) —H]  iki atomlu etilenglikol
(HO—CHZ—CH2 —OH) spirtinin polimerlogmosindon alinir. Polimerlosmo doracosindon (n-
don) asili olaraq istenilon molyar kiitloli polietilenqglikol (PEQ) almaq miimkiindiir. Bu polimer
suda yaxsi holl olmaqla yanas1t molekulyar biologiyada, biokimyada, tobabotdo vo s. genis
istifado olunur. Su-PEQ sisteminin todqiqino hosr olunmus islor [1, 2] qostorir ki, kicik
konsentrasiyalarda PEQ suyu strukturlasdirir. Su-KOH vo Su-NaOH sistemlorinin reoloji
xassalorinin [3, 4, 5] todqiqi asasinda miioyyon edilmisdir ki KOH kicik konsentrasiyalda suyun
struknurunu dagidir, NaOH iso suyun nizamli strukturunu artirir. U¢ komponentli,masalon, Su-
PEQ-galovi(duz),sistemlorinin reoloji xassolorinin tadqiqi komponentlor arasinda mévcud ola
bilocak qarsiligli tesir masalslorini arasdirmaga imkan verir.

Togdim olunan isde su-PEQ-KOH sisteminin 293.15-323.15 K temperatur vo PEQ-in 0-
0.006 molyar hisso konsentrasiys1 intervalinda dinamik 6zliiliiyii vo sixlig1 dlgiilmiisdiir. Isdo
molyar kiitlosi 1000 olan PEQ-dan istifade olunmusdur. Halledici olaraq KOH-mn 0.01 molyar
hissa konsentrasiyali mahlulu gotiiriilmisdiir.

Todqiq olunan mohlulun baxilan temperatur vo konsentrasiyalarda ozlii axinin

aktivlosmo parametrlori (AG, ,AH »» AS}) toyin edilmis, bunlara asason mohlulda bas veran

struktur xiisusiyyatlori tohlil edilmisdir.
Su-PEQ (1000)-KOH (0.01) sistemlorinin 6zli axinmn aktivlosmo parametrlorinin

(AG; ,AH; , AS: ) PEQ-in kosentrasiyasindan asililiglar1 uygun olaraq sokil 1, 2 va 3-do

gostorilmigdir.
15 - kC 25 -
AG],— AH"‘,E
14 A mol 23 " mol
13 A
12

11

10 -
9 ]
8 ; ; X 13 : : X
0 0,002 0,004 0,006 0 0,002 0,004 0,006
Sokil 1. Su-PEQ (1000)-KOH (0.01) sistemlarinin Sokil 2. Su-PEQ (1000)-KOH (0.01) sistemlarinin
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0zl axininin aktivlosmoa Gibs enerjisinin PEQ-in ozl axininin aktivlosmo entalpiyasinin PEQ-in
konsentrasiyasindan asililigi (T=293.15 K). konsentrasiyasindan asililigi (T=293.15 K).

1-Su-PEQ (1000),  2- Su-PEQ (1000)-KOH (0.01)

36 -

AS7, ¢
T K -mol

32 A

20 : : X

0 0,002 0,004 0,006

Sakil 3. Su-PEQ (1000)-KOH (0.01) sistemlorinin
0zIi axininin aktivlosms entropiyasinin PEQ-in
konsentrasiyasindan asililig1 (T=293.15 K).
1-Su-PEQ (1000),  2- Su-PEQ (1000)-KOH (0.01)

1, 2 vo 3 sayh sokillordon goériindiiyli kimi, hom Su-PEQ (1000), hom ds Su-PEQ (1000)-KOH
(0.01) sistemlori iiclin todqiq olunan temperatur vo konsentrasiya intervalinda 6zlii axinin
aktivlosmo parametrlori mohlulda PEQ-in konsentrasiyasinin artmasi ilo artirlar. Lakin hor ii¢
parametrin qiymatlori verilmis temperaturda forqlidirlor. Belo ki,

AG? (Su— PEQ(1000)) < AG? (Su— PEQ(1000) - KOH(0.01)),

AH 7 (Su— PEQ(1000))> AH (Su — PEQ(1000) - KOH(0.01)),
AS? (Su— PEQ(1000)) > AS? (Su — PEQ(1000) — KOH(0.01))

olur.

Yuxarida geyd etdik ki, kicik konsentrasiyalarda KOH suyun strukturunu dagidir, PEQ iso suyu
strukturlagdirr. Bu igsdo ilkin holledici olaraq KOH-m 0,01 molyar hissoli su mohlulu
qotiiriilmiisdiir. Demoli, PEQ strukturu nisboton dagilmis suya daxil edilir. Bu halda da PEQ
suya strukturlasdirict tosir gostorir (sokil3, 2-ci ayri), lakin bu tosir Su-PEQ sisteminas nozoron bir
godor azdir. Su-PEQ-KOH sistemindo K" ionunun PEQ-in molekulu ilo qarsiligh tosirdo olub-
olmadigmi miioyyanlosdirmok iigiin yaqin ki, digor metodlardan da istifado etmoys ehtiyac var.
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MHUKPODSJIEMEHTHI TOJA3EMHBIX BO/I
NPUKACIIUUCKON HU3BMEHHOCTH

HNmamosa T.A
HUncmumym uzuueckux npoonrem, baxunckuti I'ocyoapcmeennwiii Ynueepcumem

[Ipukacnuiickas HHM3MEHHOCTh (Mexaypeube Camyp — ATauail ) pacrosaraercsi B
ceBEepHO yacTu AzepOaii/pkaHa, MEXy CEBEpO-BOCTOUHBIMU NpearopbsiMu boibmoro Kapkasza
n Oeperom Kacnuiickoro mops. B agMuUHCTpaTMBHOM OTHOLIEHUHM paillOH. HUCCIIEIOBAHUS
OoXBaThIBaeT Teppuropun  Xaumacckoro, Kycapckoro, Sfnamunckoro, Kybunckoro,
JuBnunnckoro u CuazaHCcKoro paloHOB AsepOaiimkanckod pecrnyOnuku. KpymHbiMu
HACEJICHHBIMU ITYHKTaMU B IIpeieax UCCIIEyeMOro paiioHa paboT ABIISETCS pallOHHbIE IEHTPHI-
rr.Ky6a, Kycapsl, Xaumac, Xynar, lusuun u Cuaszasbp.

B oporpaduueckom OTHOILIEHUN CEBEPHBIN CKJIOH 10T0 - BocTouHOro KaBka3za aenutcs Ha
JIB€ OCHOBHBIE YaCTH: HU3MEHHOCTH (001aCTh aKKyMYJISIIIMK) U TOPHI (001aCTh ACHYIAINN ).

Paiton mexnaypeubst Camyp - Artauail [lpukxacnuiickoil HMU3MEHHOCTH HMeEET cllabo
HAaKJIOHHYIO, TEPPaCUPOBAaHHYIO IOBEPXHOCTh, MOCTENEHHO NOHMWkKasich oT 100 - 300 M Han
ypOBHEM JI0 28 M HIKE ypoBHS okeaHa (ypoBHs Kacnuiickoro mops ).

[ToazemHbIe BOJBI pacpoOCTpaHEHbl MOBCEMECTHO. ['TyOMHa 3aneranus rpyHTOBBIX BOJ
YMEHBIIAETCS OT MPeAropuil Kk Mopio (0T 75 10 HyJs), TaKOe K€ HaIlpaBJICHHE UMEET MOTOK
MOJI3EMHBIX BOJ, YKJIIOH KOTOporo usmensiercs ot 0,2 - 0,15 o 0,017 - 0,02.

MOIIIHOCTh BOJIOHOCHBIX TOPHU30HTOB TI'PYHTOBBIX BOJI M3MeHsieTca oT 60 mo 114 wm.
['pyHTOBBIE BOJBI TEPPUTOPUH XAPAKTEPU3YIOTCS BBICOKON BOJOOOMIIBHOCTBIO - CYMMAapHbIN
NeOHT BBIXOISINX HA JHEBHYIO MOBEPXHOCTh POIHHKOB COCTAaBIseT 6,8 M/cek., aeOuT
AKCIUTyaTaI[MOHHBIX CKBAXHMH KoJieOneTcss B mpenenax ot 46 mo 166 n/cek., mpu yaenbHBIX
neburax 0,35 - 22,9 n/cek.

B 3umHue mecsupl rosa BoAbl PeK perMoHa 3aMep3aroT JUlllb Y Bojopasziena ['maBHoro
KaBkaskoro xpebta Ha BbicoTax 2500 M u Oonee. Haubosnee pacnpocTpaHEHHBIMU SIBIISIOTCS
3al0eperu, mIyra W JOHHBIM Jied. IIpoJoIKUTENBHOCT, HMX OTMEUYAeTCsl 3HAYMTEIbHOU
HEYCTOMYMBOCTBIO U COCTaBIsAET OT 5 10 60 qHEil B 3uMy.

W3ydyeHne MHKpPOAJIEMEHTOB B MUHEpPAJIbHBIX M TEPMaJbHBIX BOJaX HPECTABIISET
00JbIION MHTEpPEC KAaK B TEOPETUYECKOM OTHOIICHUMIO, TaK M JUId pPELIEHUS MHOI'MX
MPaKTUYECKUX 3ajad. M3yueHue MUKpPOAJIEMEHTOB MO3BOJIIET PEIIUTh TAaKUE BOIPOCHI, Kak
reHe3uc BoJ. Mcronb30BaTh UX cojiepkaHue B BoJax B KauecTBE JeUueOHOro (pakTopa, OLIEHUTH
3T BOJIbl KaK IMPOMBIIUIEHHOE ChIPhE JUIS MOIYUYEHHs psjia LIEHHbIX XUMHUYECKUX 3JIEMEHTOB U
BO3MOYHOCTH NMPUMEHEHHS UX B KaUeCTBE T'MAPOXMMUYECKUX MOKa3aTesel MpH MoucKkax BoJ U
JPYTUX TMOJIE3HBIX UCKOMAEMBbIX.

B nacrosee Bpemsi OOJIBIIMHCTBO MUKPO3JIEMEHTOB, COAEPKALIUXCS B MUHEPAIbHBIX U
TepMaAJIbHBIX BojAax Mexaypeubss Camyp-ATauall CpaBHUTEIIBHO  XOPOILIO  H3YYEHBI.
Mukpo371eMeHTbl B MUHEPAJIbHBIX U TEPMaJIbHbIX BOJAX ONUCHIBAEMOI'0 PETMOHA U3Y4aroTCs B
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OCHOBHOM C OalbHEOJOTMYECKOW TOUYKM 3pEHUs, TaK KaK HEKOTOpble M3 HHUX HPUIAIOT
MUHEpaJIbHBIM BOJIaM BBICOKHE JieueOHbIe CBOICTBA. MUKpPOAIJIEMEHTHl TaKKe IMPEACTaBISAIOT
0COOBII UHTEPEC B CAHUTAPHO-TUTMEHNYECKOM OTHOIIEHUH.

B MuHepanbHBIX M TepMalbHBIX BoJax Mexaypeubs Camyp-Artauail 0OHapyX eHO
cienyroe MUKposemMenTsl: J, Br, Mn, Sr, Fe, Cu, As, Zn, Pb.

B Hacrosimieil craThe Ha OCHOBAaHMM JAHHBIX MHUKPOAJIEMEHTOB PpPacCMaTpUBAIOTCS
OCOOEHHOCTH pacHpOCTpaHEHUs HauOoJiee TUIHMYHBIX MHUHEpPAIbHBIX U TEPMAIbHBIX BOJ
HCCIIEIyEMOU TEPPUTOPHHU.

KonunuectBo Honma (J) B MUHEpaJbHBIX W TEPMAIbHBIX BOJAX HCCIEIYEMOrO0 pEruoHa
U3MEHsIeTCs B Ipeienax oT Hyns a0 32,2 mr/in. Camoe BBICOKOE cojiep kaHKe oja HaOIoaaercs
B BoJax B ckBakuHbI Ne116 - . Xynart (puc.4.7) nocruraromeit 137,1 mr/m.

Copnepxanne Opoma (Br) B MuHepanbHBIX M TepMaibHBIX BoJax u3MeHsercs. OHO
kosebnercst ot 7,5 (ckB.Ne9—tu1. fnama) no 276,6 mr/n (ckB.Nell12-mn. Xynar). 3HauuTenbHOE
coJepkaHue OpoMa HaOJIOaeTcsi B XJIOPUAHBIX M HATPUEBO-KAIbIMEBBIX TEPMAaJbHBIX U
MUHEpaJIbHBIX BOJIAX.

Copepxanue cTpoHIUS (Sr) B MUHEPAJIbHBIX U TEPMaJIbHBIX BOJaxX Mexaypeubs Camyp-
Atavaii HezHauutenbHO. OHO KoseOnercss B mHTEepBasie 0,0033-0,0079 mr/m ( ckB.Ne20,113-
1. Xyar).

Mapraner; coIepXUTCS B MHUHEPAJbHbIX W TEpPMaJbHBIX BOJAaX 3TOI0 pPETHOHA B
He3HaunTeNbHOM coaepxkanuu (ot 0,0005 - no 0,003 mr/m).

XKeneso Takke NPUCYTCTBYET BO BCEX  MUHEpAJbHbIX M TEpMalbHBIX BOJAX
HCCIIEAYyEMOT0 PEeruoHa, OJJHAKO, B HE3HAUYNUTEILHOM KormdecTBe oT HyJst 10 0,07 Mr/m.

B MuHepanbHBIX U TepMalIbHBIX BoJax Mexaypeubs Camyp - Atadail ObUl yCTaHOBIJIEH U
MBIIILIK, HO B He3HauuTenbHOM KoymdecTBe 0,000014 mr/im. M3BeCTHO, YTO MBIMBAK TaKXKE
MpHUIaeT Bojie 0coboe JeuedHOe CBOMCTBO.

MplibsK OOBIYHO HAKAIJIMBAETCS B BOJAX C IOBBIIIEHHBIM COJEp)KaHUEM XJIopa U
BBICOKOW MHHEpalu3alued. OTO CBHUAETEIbCTBYET O TOM, YTO HAKOIUICHHE MBbIIIbsIKAa B
MUHEpaJIbHBIX U TEPMAJIbHBIX BOJIaX TAK)KE CBSI3aHO C KOHLEHTpalMell HOHHO-COJIEBOTO0 COCTaBa
3TUX BOJ.

Hakornienne B MUHEpaldbHBIX U TEpMajbHBIX BOJAX HCCIEAYEMOIO0 pPETrHOHA
YTJIEKUCIOThI, THIPOKApOOHATOB, MBIIIbAKA U pPajJoHa CBUJCTENIBCTBYET O TEKTOHUYECKOM
AKTHUBHOCTH M 3HAYUTEIBHOM CEHCMHYHOCTH 30HBI pearopuii Kycapckoil HaKIIOHHON paBHHUHBI
(mexypeubst Camyp — Atauail).

Conepxxanne Zn, Cu, Pb B Bogax pernona He3HAUUTEIbHOE.

Hakormenus MUKpO3JIEMEHTOB B pacCMaTPUBAEMbIX BOJAaX TECHO CBSA3aHO C JACHCTBHEM
Takux (akTOpOB, Kak riayOMHa MX (OPMUPOBAHUSA, XapakTep BMELIAIOIIMX IMOPOJI, MpUpoa
INIyOWHHBIX TEKTOHUYECKUX pa3jiOMOB U TpPEUIUH, XUMHUYECKHH COCTaB ATHX BOJ, HX
TeMIlepaTypa, CTeNeHb MUHEpAIU3aIUU U Jp.

AMORF POLIMERLORDO KOMPLEKS DINAMIK MODULA 9SASON
RELAKSASIYA SPEKTRININ HESABLANMASI
N.F.Ohmadov, N.9.Hanifayeva, F.A.Ohmadov
Baki Doviat Universiteti gomesh 2006(@mail.ru
Molumdur ki, polimerin deformasiyasi zamani onlar hom 6zlillik vo hom do elastiklik
xassolorino malik olan materiallar kimi 6zlorini aparirlar. Basqa materiallardan forqli olaraq
polimerlorin 6zliliiyli vo elastikliyi deformasiya miiddstindon va onun siiratinden asili olur. Ona

goro do polimerlorin deformasiyast qeyri-stasionar vo ya taraziligda olmayan prosesdir.
Deformasiya zaman1 materiali togkil edon qurulus elementlorinin qarsiligh voziyyeoti doyisir.
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Qurulus elementlori arasindaki garsiliglt tosir onlarin vaziyystinin doyigmasine mane olur. Bu
sobobdon qurulus elementlorinin donmasi, yerdoyigsmoasi, onlarin deformasiyasi zamandan asili
olaraq bas verir. Beloliklo, deformasiya zamani polimerin taraziliq hali bir miiddot ke¢dikdon
sonra yaranir. Bu miiddat iso elementlor arasindaki qarsiliqh tasirin xarakterindon asilidir.

Polimerin deformasiyasmin ilk anlarinda elastik deformasiya (kinetik vahidlorin donmasi,
Olgiilorinin doyismesi) vo oOzliaxiciliq (qurulus elementlorinin bir-birino nazaron yerini
doyismasi) eyni zamanda bag verir vo onlar1 bir-birindon ayirmaq miimkiin olmur: makromolekul
zonciri vo onu togkil edon kinetik vahidlor verilmis hocmds xaotik paylandiglar ticlin gorginlik
(deformasiya) onlar arasinda barabor paylanmir. Bu ondan irali golir ki, qurulus elementlori hom
0z aralarinda vo hom do zoncirlorin yaratdigi sahs ilo qarsiliglt tosirde olurlar. Ona gore do
polimerlords biitiin hocmda gorginliyin gorarlagsmasi bir relaksasiya miiddoti ilo deyil, relaksasiya
miiddatlori spektri ilo xarakterizo olunur. Relaksasiya miiddatlori spektrini miiayyan etmok iigiin
kompleks moduldan istifads etmok daha olverislidir.

Tutaq ki, xotti makromolekul zoncirlordon togkil olunmus amorf polimerin deformasiyasi
£(t) = £, qanunu ilo doyisir

Aydmdir ki, gorginliyin doyismosi deformasiyanin doyismasi ilo eyni fazada olmur. Bunu
nazora almaq iiglin deformasiyanin 6 anindaki qiymotinin gorginliys ¢ anindaki tosirini ifads
edon w (¢ — 0) funksiyasindan istifado etsok, gorginliyin zamandan asililigin1 agagidak: inteqralla

ifada etmok olar:

ote)= | 40

—00

y(t—0)do (1)

(0, +iw)t

Burada

=¢g,(o, +iw)e oldugunu nazars alaq vo ¢ — 0 =u doyisani ilo avaz edak,

de(?)
dt
onda
o () = & (@, +io) [ G (t = 0)dO = ¢, (e, +iw) j (@O (1) dy =
— goe(mi+i(u)t(w] + ZCO)J. e—((ul +i(u)ul/7(u)du

0
alariq. Asagidaki isarolomoni edok:

0 _(o1+io)u
. _(o+io)u
E'( +i0) = (o, +io)[ e "y (u)du = (o, + ia)){Ew + j ywe  du.
0 ), +1 a)
Burada @, — 0-da limito ke¢sok dinamik modul {igiin
E'(i0)=E, +io| y(©)e " do 2)
0

alariq (@, - 0-da limito kegmo o demokdir ki, zaman — oo olduqda rogslerin amplitudu sifira
borabor olur. Bu sort fiziki baximdan dogrudur, ona gors ki, rogslor homiso mohdud zamanda bag

verir). Yuxarida yazilanlarm limiti £(r) = £, vo o(f) = E*(iw)e(t) = E"(io)s,e” verdiyindon
(1) tonliy1 asagidaki sokils diigar:

E'(iw)ee —gozwjzan't//(t—Q)dQ g€ ”"’zcoj w(u)e "du vaya

E'(io)=io j w(0)e °do .
0

Relaksasiya funksiyasini Laplas inteqrali ilo gdstorak:
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p()=[N(s)e ds.  (3)
0
Burada N(s)-spektral funksiya vo ya relaksasiya spektri adlanir. (3)-ii (2)-do nozors alsaq
E'(i0)=E, +io[e do[ N(s)e *ds
0 0

olar. Inteqrallamanin yerlorini doyigorak bu ifadoni hesablasaq

0

E, +za)j N(s)

(s+iw)0

E"=E, +zcojN(s)ds (4)

s+1i

alariq. Burada inteqralalt1 ifadonin siirot vo moxracini (s —i@)-ya vursaq, alariq:
2

E'(i®) = E, + E\(0) + iEy(0) = E, + [ N(s)5—— ds .
o S t+w

ds +i[ N(s)—
0 S t+w

Buradan iso dinamik modulun haqiqi va xayali hissasini asagidaki kimi tapmus olariq:

T o’ T— s
E\(0) = [ N(s)———ds . E@=[N© (5)
0 s+ o 0 s+
Indiiso w =i& £ & ovozlomasi edok. Onda (4) ifadasi
N(s)ds
E” tig)=FE, + tie
(=& tie)= (e:ujsém

sokildo olar. Integralalt1 ifadoni moxracin qosmasina vuraq. Onda
E(-E+is)=E, ng(S c)ds o N@ade_, ng(S)(S f:)ds f N(s)gds
EV +e* L(s—&)+e o (s=¢)

0

alariq.

Yena do gobul edak ki, ragsler sonlu miiddatds soniirlor, yoni sistemin maksimum relaksasiya
miiddasti sonludur. Onda ¢ -nun sifira yaxinlagan qiymatinds birinci inteqralin limiti

lim & N(s)(sz—f)czls _ N(s)ds

a0 7 (s—f) +¢& s—¢&
ikinci vo lgilincli inteqrallarin limiti iso sifira barabar olur. Dordiincli inteqralin limitini
hesablasaq

2

N(s)eds

e ey e

&

j & N(s)dslim = m:T N(8)8(s = &)ds = mEN(£)
B

>0 ﬂl
oldugu alinar. Beloliklo goriiniir ki, E*-un 1fad9s1nd9 yalniz dordiincii hadd xayali olur. Buradan
1s9 relaksasiya funksiyasinin dinamik modulun xayali hissasi ilo slagasini

N(s) = +ihm ImE *( s iig)
ﬂssa

soklinda tapmis olurugq. Burada lin}) (s tig) = se"'" ovazlomosi etsok
N(s) =+ - ImE*(se*")  (6)
TS
almar. (5) diisturlarinda uygun olaraq

1 i 1 1 s 1 1 1
2 2 —+ . Vo — 2 A —+ .
S +o 20\ s+iov s—iw S +o 28s+io s—iw

ovazlomoalari etsok

+l” +z

N(s):illmE{sezj Vo N(s)ziReE{sezj (7)
7s 7s
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alariq. Buradan goriintir ki, kompleks dinamik modulu bilmokls relaksasiya spektrini axirinci
diisturlarla hesablamaq olar.

(7) diisturlarmin ikincisindon istifads etmoklo dérdelementli models uygun amorf polimerin
relaksasiya miiddatlori spektrini

E&o | E&o

E (o) =
2( ) Eé +502w2 E]2 +§]2w2
ifadasino asason hesablasaq
1 To+T’ i +T’
N(=)=2 EOT]OO—25(TO—T)+E]T] ] 25(1']—1')
T (z,+7) (z,+7)
1 .
almar. Burada 7=—-, 7,= S , T = & vo 8(t, — 1), 8(r, —7)- delta funksiyadir.
s E, E,
Spektral funksiyanin ifadesindon alnir ki, 7 =17, vo T =1, qiymatlorindo onun

maksimumlar1 vardir, yani xarakteristik relaksasiya miiddotorino uygun zaman anlarinda
rezonans udma yaranir.

AQAR GELININ BULANIQLIGINA POLIETILENQLIKOLUN TOSIRI

Mosimov E.O., imamaliyev A.R., Abdullayeva Al
Baki Doviat Universiteti, Fizika Problemlori Institutu

Moalumdur ki, polimer geli miixtolif 6l¢iilii assosiatlarin vo bu assosiatlar arasindaki
tikiglorin omolo gotirdiyi foza torundan ibarotdir [1]. Foza torunun 06zoklorindo halledicinin
immobilizasiya olunmas1 gelin axiciliq qabliyyotinin itirilmasi ilo noticalonir. Gelin fiziki
xassalori geyd olunan assosiatlarin saymdan vo Slgiisiindon shomiyyatli doracodo asilidir. Ona
goro do assosiatlarin  saymin vo Ol¢iisiiniin toyin olunmasi gelin xassolorinin idars olunmasi
baximmdan shomiyyatlidir. Gelin strukturunun Gyronilmasindo on effektiv metodlardan biri
1s18in sopilmoasi metodudur. Bu isdo spektrfotometr vasitasi ilo aqar gelinds i51gin sopilmasi vo
polietilenglikolun bu xassalara tosiri dyronilmisdir.

Tacriibalordo gelomoalagatirici polimer olaraq polisaxaridlorin tipik niimayandasi olan
aqardan istifado edilmisdir [2]. Aqar su miihitinds giiclii gelomologatirma gabliyyatine malikdir.
Aqar bozi doniz yosunlarmin (Gellidium vo Gracilaria) qabigindan alinir. Biitiin agar poli-
saxaridlorinin 9sas qurulus vahidi olan aqarobioz disaxaridinin qurulusu sokil 1-do gostoril-
misdir. O, iki 1,3-B-D qalaktopiranoza (D-G) vo 1,4-3, 6-anhidro-a-L-qalaktopiranozadan
ibarotdir. Tobii aqar iki torkib hissodon (komponentdon) ibaratdir. Bunlardan biri ¢ox giicli
gel omologatirmo qabitiyyotino malik aqarozadir, digori iso agaropektin adlanir vo biitiin yiikli
polisaxarid komponentlori 6ziindo birlosdirir. Agarozanmi hotta kicik miqdarda (0,15%) suya
olavo etdikdo gel omolo gotirir. Masalon, 1%-li agar geli 85 — 90 °C temperaturlara qodor gel
xassosini saxlayir.

OH

o
CHaOH
0 P
L N S
J\\~/ox O OH
HO
n
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Miiasir modellora goro aqar gelinin foza toru ikiqat spirallardan vo ¢oxlu sayda ikigat
spiralt 6ziindo birlogdiron daha yuxar1 tortibli assosiatlardan — supraliflordon ibarotdir [3]. Aqar
gelina bulaniqliq veran bu assosiatlardir.

Agar geli HISPANAGAR firmasmnin istehsali olan tozsokilli aqardan standart texnologiya
iizro hazirlanmigdir [4]. Toz soklinds olan aqar 0,5 ¢oki %-1 miqdarinda torozids ¢okilorok tomiz
(bidistillo) suyuna slave olunur vo 1 — 2 giin bu voziyyatds saxlanir. Bu morholo aqarin sismosi
adlanir. Sismis aqar suyun qaynama temperaturuna yaxim temperatura godar (95 °C) qizdirilir vo
bir neco saat bu voziyyatdo saxlanilir. Mohlul 16 mkm mosamali siiso siizgocdon kegirildikdon
sonra soyudulur vo 35-40 °C intervalinda gel halina kegir. Aqar geli genis temperatur histerezisi
xassasi gostorir, yoni qizdirildigda agarin konsentrasiyasindan asilili olaraq 80 — 90 °C tem-
peraturlara godor gel halin1 saxlaya bilor.

Gelin strukturunu doyismok mogsadi ilo (masalon, reoloji xassolorini idaro etmok {isiin)

ona 2% molekul kiitlosi 3000 olan polietilenglikol (HO-(CH,-CH»-O-),-H) slavo olunmusdur.

Har bir 6lgmadon avval gel mohlul (zol) halinda qalinligi 5 mm olan standart kvars kiiveto
tokiiliir vo termodinamik tarazliq halinin alinmasi {igiin bir giin verilmis temperaturda saxlanir,
clinki polimer moahlulu zol halindan gel halina ke¢dikdon sonra foza torunun formalasmasi (as-
sosiatlarin saymin va 6lgiisliniin, assosiatlar arasindaki rabitolorin sayinin artmasi) uzun miiddot
davam edir. Bu iso 6ziinii gelin bulaniqliginin artmasinda (is181 daha giiclii sopmasinda) gostarir.
Qeyd edok ki, bulaniqliq dedikds

— 1 1 0
T= 7 In 7 (1)
komiyyati nozords tutulur [5]. Burada L- niimuno tokiilmiis kiivetin qalinligi, /- tomiz sudan
kecan, 7 iso geldon kegan is181n intensivliyidir.

Olgmolor SF-46 spektrofotometrinds 190 nm — 1100 nm dalga uzunlugu intervalinda 1 nm
addmmla yerino yetirilmisdir. Olgmolorin noticalori sokil 2-do gostarilmiidir (enli xott — 0,5 %-li
tomiz aqar gelino, nazik qara xatt is9 2 % polietilenglikol alave olunmus aqar gelino uygundur.

Bulaniqliq spektrinin analizindon asagidaki qanunauygunluglar: miisyysnlosdirmok olar: 1)
dalga uzunlugunun artmasi ilo gelin bulaniqlig1 azalir; 2) polietilenglikol alava olunmus aqar geli
adi agar geli ilo miigayisade 15181 bir godor giiclii sopir.
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Odobiyyat verilonlori gdstorir ki, 0,5%-1i assosiatlarin 6l¢iisii 100 nm tortibinds olur [6,7].
Ona goro do diison is18m dalga uziinlugu kigildikco (assosiatlarin dlgiisiine yaxinlasdiqca) agar
geli 15181 daha giiclii sopir, yoni bulanighg1 artirir. Polietilenglikol slavo olunmus agar gelinin
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ultrabondvsoyi oblastda is1g1 daha giiclii sopmosi onun assosiatlarinin orta Olgiistiniin bir qodor
kicik oldugunu kigik oldugunu gostorir. Boylik dalga uzunlugu oblastinda A >> d 6dondiyindon
bu forq demok olar ki aradan sixir.
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