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IMI'EKTHH XAJIIIbI MYHO3/IOMOCY

JluccepranMsiHbIH TEMACBIHBIH AKTYAJAYYJIYTY.

Bi sxana Sb xappiM MeTamumapbl KaHa andapAblH YHUKAIAYy (U3HKAIBIK
KaHa  XUMISUIBIK-OMOJNOTHSUIBIK ~ KacHMeTTepu  0ap  KOIIyJMajiapbl  KYH
OarapesnapblH,  3JEKTpAUK  Oartapesnmapabl  TY3YYA®,  METALTyprusja,
NIEKTPOHMKAJAa  JKaHa  MEJMIMHANAa  KOJJOHyJaT.  Mwucanbl,  BHCMYT
PaIMOHYKIMIEPUH  KOIIOHYy (Mmcanbl, 2BBi) ap KkaHmail InMIIMKTEpIH -
auM@pomanap/ibl, JIEHKEMUSHBl TUAarHOCTUKAIOO0 JKaHa JAapbUIO0 YUYH KEJIEUEKTYY
oonyn cananat. [Mendis A. H. W. et al., 2011; Morgenstern A. et al., 2012].

AHJaH TBHIIKApbl, BUCMYT O5H TOMOHKY XbUIYYJIyK OTKOPYMIYYJIYK
KOA(Q(UIUMEHTHUHE 33, aHJBIKTAaH BHCMYT O3PUTMECH SIPOIYK PEaKTOPJIOPIO
KaNrbl3 My3/laTyydy 3aT Katapel KoimoHynat [A.A. Emmcees, A.B. Jlykamus,
2010]. BucmyT MeHEH CypbMaHBIH CaHAIBIN OTKOH OapAbIK apTHIKYBLIBIKTAPBI
KeJeMIYK 3(pPEeKTUHEH ynaM ajlapAblH HaHOaOaIJapblH OMp KaH4a 3ce Ky4yeTepy
aHbIK [A.A. Enucees, A.B. Jlykammun, 2010].

BucmyT kaHa cypbMa HAaHOCTPYKTypadapblH KOJIJOHYY O€NTrHiIyy CHUHTE3
BIKMaJIapbIHbIH KETKUJIMKCU3IUTH MEHEH 4YeKTenyylne. BucmyTt jxaHa cypbMma
HAaHOCTPYKTYpPaJIapbIHBIH KOOICY3 IIAPTTap/ia eHAYPYILI CTAAUSIIAPbIH KbICKAPTYY
MEHEH KaJlbIObIHA KEATUPTUYTEPIN >KaHa Ty3JapAbl KOJJOHOOCTOH TY3H6H -TYy3
CUHTE3/ICIMILHN dH ITbUIBIKTYY jKaHA aKTyaJayy.

bus  cyrok ueilpene TY3YJAr6H MMIYJbCTYYy IUIa3MaHbIH 3HEPTUSCHIH
TaacUp 3TYY MEHEH BUCMYT jKaHa CypbMaHbIH HAHOCTPYKTYPJIOOHY CYHYILTaHObI3.
Cyrokrykrapaarsl umnyiabctyy 1iazma (MIDK) - katyy 3atka sH 3ddexTuBayy
’KaHa JIOKaJJalIThIpbUIraH TaacupsiepauH oupu. Katyy 3arrap yuyH Oyi MeToaayH
anmapaTThIK JKacalrajioocy MKOHOeKel, YHeMIyYy XaHa >KETKUIUKTYY Oomym
caHasar.

Juccepranmss TeMACHIHBIH HeruW3srd WJIMMHMHA  nporpammajiap,
¢pyHaamMeHTaNAYy HIIMMHUH U3W1/160 MIITEPU MEHEH OallJIaHbILIbI.

Nm  Yayrryk wnuMmaep axkaAeMHUsChIHbIH XUMHUSL JKaHa XHUMHSUIBIK
TE€XHOJIOTHS MHCTUTYTYHYH W3WJII06 IUIaHbIHA bUIabIK: "JKaHbl MaTepuaniapsl
TY3YyY MakcaTbiHgaa Keiprei3 PecnyOnuMKachlHBIH METaJI KEHACPUH, MUHEPAIIbIK
’KaHa OPraHUKaJIbIK YUWKHU 3aTTApbIH MIITETYYHYH TEXHOJOTHSJIBIK BIKMaJIapbIH
UIITEN YbITYY" OT000pYHYH alkarbigaa (MamiiekeTTuk kattoo Homepu 0003939).
Kyprysysred. bemym - '")XKoropky TEXHOJOTWAJapAbIH HETM3UHAE >KaHbI
MaTepruaIIapabl TY3YY'. "CyIOKTyKTarsl UMITYJIBCTYY mIa3smMazas
HaHOMaTepuanaap" Kudu 10I000py.

N3un1660HYH MaKcaThl JKaHA MIJIAETTEPH:

Cyy KaHa OpraHvkajiblK 4Yeipene TY3YJreH HMIIYJIbCTYK IUIa3MaHbI
KOJIJIOHYY MEHEH BUCMYT MEHEH CYypbMaHbIH HAHOCTPYKTYpaJlapblH CUHTE3/1600.

HN3uianee muwigerrepu
. BucmyTry JkaHa cypbMaHbl Cyyla, OTWJ, W30MNPOINUI CIUPTUHJE
LDTWICHTTIMKONIM0, ruiepunae skaHa JM®DA- mumerundopmuane, AMCO-



JUMETUI CyJIb(POKCUIIe HAHOCTPYKTUpAee. HaHokyiimManapasl ainyy MakcaThIH/IA
Bi-SbubIH KyiiMaTapbelH IUCIEPTHPIION.

. P®A(pentren ananmu3),[I9M(KapbIKTaHABIPY YUY ANEKTPOHAYK
MUKpockor), COM(cKaHHupIeedy 3JIEKTPOHAYK MHKPOCKON)KOJIAOHYY MEHEH
BUCMYTTYH, CYpbMaHbIH, BHCMYT-CypbMa KyHMAacChIHbIH HAHOCTPYKTYPAaCHIHBIH
IPOAYKTBUIAPBIHBIH (ha3ablK COCTABbIHA (PU3UKA-XUMUSUIIBIK CaJIBIIITHIPMa aHAIIN3
KYPTY3YY.

. budunodakrepusra (Bifidobacterium) kapata MIDK neH HaHOBHCMYTTYH
OAKTEPUINIJIMK aKTUBIYYIYTYH U3UII06.

AJIBIHTaH HATBHIKATAPAbIH WIMMHUI KAHBLIBITBI.

bupuHun Kolly AUCHEPCUSIIBIK 4YOMpOHYH TaOMSIThIHA >Kapalia BUCMYT,
CyppMa >KaHa aJapJblH SPUTMEIEPUH HAHOCTPYKTYPAJIOO MPOTyKIUSCHIHBIH
da3zasblk  KypamblHA aHalM3 KYPry3yiaay. BucMyTTyH kaHa CypbMaHbIH
HETM3UHACTH METAJUIIBIK, CYJIbQUIINK, OKCHIJIWK HAHOTYTYKYeJIep JKaHa
HAHOOOJTYKY6JI6p aJbIH/bI, MEPCICKTHBAYY TEPMOIICKTPAUK MaTepuai- BiixSbhy
HaHOKyHMallapbl CHHTE3JICNIN, BUCMYTTYH HaHodputMmecuHuH Bifidobacterium
Kapama OUONOTUSIIBIK aKTUBAYYIYTY U3WIICH/IH.

AJIBIHT'aH HATHIKAJIAPABIH NPAKTUKAJIBIK MAAHUCH.

W3unpeenepayH HaThlibKagapsl UMIYJIBCTYK TIa3Maja CypbMa >KaHa
BUCMYT HAHOCTPYKTypajapblH ©3 ajJblH4a VYIOWTYPYy TEXHOJOTHUIaphIH
OareITTyy  MWIITENl  4YbITYy  YYYH  KOJJOHYJIyUly  MYMKYH.  Bucmyt
HAHOCTPYKTYypaJiapbl Oyn MeTaJlJ1/IbIH MaCCHUBJYY KOITyJIMaJlapblHa
CAJIBIIITHIPMATYy BHUCMYTTYH KypaMbl OUp TOI TOMOH Oo0JToH 3(PGheKTUBIAYY
Japbulapibl WIITEN YbIryyra skapiam OepeT. BHUCMyTTYyH HaHO3pUTMECHHHMH
OMOJIOTHSAIIBIK aKTUBAYYJYTYH HM3WIA6OHYH Hatelikanapbl Bifidobacterium ra
Kapara BUCMYT HpenapaTTapbl MEHEH JapbUIOOHYH YXYMILIAK TEXHOJIOTHUSCHIH
UIITEN YbITYY YYYH MaaHwiyy, mucaisl, Helicobacter pylori,( an amkaszaHn »apacsl
’KaHa alllKa3aH KaHa WYKe WYEeTH paK MINIIUTUHUH ce0eOu 00Tyl caHamar).

AJIBIHTaH HATBIMAKAJIAPAbIH IKOHOMHUKAJIBIK MAAHUCH.

BucMyT jkaHa cypbMara HErM3AeiTeH HaHOMaTepuailapabl CHHTE3100HYH
HAHOTEXHOJIOTHSUIBIK BIKMaJapblH KUPTU3Yy KBIPreI3cTaH YUYH >KaHBI allJbIHKBI
TEXHOJOTHSIApABl JKapaTraT jkKaHa >KaKbIHKBI >KaHA albICKbl YET ©JKeJIepre
CaTyyHYH JICHTI3JIMH )KOTOpYyJiaTarT.

JluccepTauMsHbIH KOProoro 0epuJireH Heru3ru kK000J10py:

1.BucMyTTyH, CypbMaHBIH KaHa ajap/blH KyWMaJlapbIHbIH JIUCTIEPCHSIIBIK
IPOAYKTYJIapbIHBIH (a3aiblk KypamMJapblHbIH TUCTUPJIEHTEH Cyyaa, OUp aToOMIyy
*aHa ken atomayy cnuptrepae, IMCO xana [IM®A na Ty3yiiyydy UMITYJIbCTYK
TUTa3MaHbIH YHEPTHSICHIH KOJIIOHYY MEHEH M3WII00HYH HaThIiKajlaphl.

2. Tepmoonektpauk  HaHOKOMIO3uT  Sh/Sb,OsnmH,  BHCMyT-cypbMa
HAHOPPUTMEIIEPUH CHHTE3/I0OHYH BIKMAJIApPHI.

3. AJBIHraH HAHOCTPYKTypasapAbiH (pazanbik KypambiHa PDA, [19M xana
COM mnatpliikamapsl OOIOHYA JUCHIEPCUSATBIK YOWPOHYH MYHO3YHO J>KaHa
HAHOCTPYKTYypaJIaHTaH METAUIbIH TaOWAThIHA >Kapalia CaJbIIIThIpMa aHajau3

KYPTY3YY.



4. Bifidobacteriumra kapiiibl BUCMYT HaHO KyWMaJIapbIHBIH OaKTEPUIIATUK
aKTUBAYYJIYT'YH M3WIJOOHYH SKCIIEPUMEHTAIbIK HAThIMKAIAPHhI.

N3unngeHyy4yHYH KeKe CaJlbIMbI.

JluccepTauMsuIbIK MII JTUCCEPTAHTTHIH KEKEUYE WIMMHUN H3WII06JepYyHYH
KBIMBIHTBIKTapbIHA HeruszaenreH. JKymym Keiprei3 PecryOnmkacblHbIH Y IyTTyK
WIMMAEP  aKaJeMUACBIHBIH ~ XHMHS  JKaHa  XUMHUSUIBIK  TEXHOJIOTHSUIAP
WHCTUTYTYHYH HAaHOTEXHOJIOTHS Ja0OpaTOpUsAChIHAA XKYPIy3Yiaay. ABTOp BUCMYT
’KaHa CypbMa HAHOCTPYKTYpajapblHbIH CHUHTE3UH ©3 aJJIblHYa MIITEN YbITHIII,

AKCTIICPUMEHTAJBIK JKBIMBIHTBIKTAPJBI JIKCICPUMEHTAIABIK - WIMMHH TYpAO
WHTEpIIpeTalUsIIaIbI.

N3ua160HYH KBIHBIHTHBIKTAPBIHBIH ANIPOOAIUSICHI.

JluccepTalMsUIbIK ~ MINTHH ~ HETH3TH  JKBIMBIHTBIKTAphl.  "MeaunuHaaa

HAHOTEXHOJOTUsIap"  WIMMHUM-TIpAaKTUKANBIK ~ KoH(pepeHuusaceiHaa (KMMA,
bumikek, 2008); "bopbopayk A3zusiiarbkl HaHOTEXHOJOTUSJIAPABIH Kejederu' 31
apanblik KoH(pepenuusichinga (KP YUAwbiH UXT, bumkex, 2010, 2011),
"HanoTexHon0r1s, HAHOCTPYKTypajdaHraH Matepuangap: Kelprel3cTaniblH ©HYTYY
Keyeueru" aTTyy 31 apaiblk winmui konpepenuusana (BAK KP, bumikek, 2020)
OMJITUPUIITEH JKaHa TaJIKyyJIaHTaH.
JluccepranMsHbIH  KbIMBIHTBITBIH  OachbuIMAJapra  4arblLIABIPYY
TOJIYKTYTY.
Juccepranusuiblk UIITHH MaTepuangapsl 10 GacMakaHaga KapblKk KOPreH:
anbiH 10y miuMuil Mmakaiaiap.
JuccepTanMsijIbIK MINTHH CTPYKTYPACHhI )KAHA KOJIOMY.
JuccepTanusuiblk  UII  KAPUIIYYAOH, Y4 OOIYMIOH, KOPYTYHIyJlapJaH,
KOJIZIOHYJITaH ana0uii OyJakTapAblH TU3MECHHEH Typar. KyMyIl KOMIBIOTEPAUK
TeKCTTHH 85 OaparbiHia atkapsiirad, 31 cypeT kana 6 TaOMUIIaHBI KaMTBIMT.
bubmmorpadusnsik Tu3zme 109 aTanbimrarsl TH3MEACH TyparT.

JTUCCEPTAIUSAHBIH HEI'N3I'd MASMYHY

Kupumyy: wsuigeenepayH akTyaaAyyldyryH HETHU3ICHUT, W3WIIOOHYH
MaKCaTbIH »KaHa MUJIICTTCPUH, WINMUMN JKaHBIIBITHIH, aJIbIHTaH
KBIMBIHTBIKTAPABIH TPAKTUKANBIK JKaHa SKOHOMHKAJIBIK MAaHUCHH OCNTHIICHT,
KOPTOOTO OCpUITEH TUCCEPTAIIUSIHBIH HETU3TH dK000JIOPYH KOPCOTOT.

Beaym 1. bupunum 0eJymMae: JHMCCEepTaHT BUCMYT >XaHa cypbMara
HETU3JIEITCH HAHOCTPYKTYpalapJblH CHHTE3U IKaHa W3WIAeecy OoroHYa
amaOUATTBIK MaaJbIMATTAPbI TANJIAI YbIKKAH, OyJ HAHOCTPYKTypanoo0 Bi xana
Sb TyTykdenyy HaHOCTPYKTypajapiabl J1a, HaHOOeJNYKYenepAy Aa Ty3eepyH
aHBIKTOOTO MYMKYHIYK OepreH. HaHOTyTykTep Ty3 CHHTE3 apKbpUlyy 1a,
mabJIOHAOPAY KOJJOHYy MEHEH Ja maiga O00J0T (HaHOTYTYKTOPAYH Taiinaa
OonylIyHa KOMOKTONIYYYYy TEIIMKYSIYy MeMOpaHamap, Yeipe, TYTYKTOpre
OypyJym TypraH mjieHKamap x. 0.).

HaHOTYTYKTOpAY TY3 CHHTE3[1600 YUYYH TPEKYypCOPJIOPAYH TpapUT CHIIKTYY
KaTMapiIyy TY3YJIYLIKe 33 Oodylly 3apbul. Orepie anaail 00100co, aHaa KeOyHUe



HaHOOenyk4enep cdepanblk (opmara KakblH, 0.a. HAHOCTPYKTypaJlapAblH
abaJibIHA MPEKYPCOPIOPAYH KPUCTALIABIK CTPYKTYPAChI TaaCUp ITET.
OpraHukaiblk SMeC HAHOTYTYKTOPY CUHTE3/106 YUYH 3H dPPEKTUBAYY BIKMAJAp:
- ra3 (azacbIiHaH Ty3 CUHTE3 (MPEKYPCOPAYK MUPOIIU3);

- a0JI0H CUHTE3H;

- IJICHKAIApAbl, KaTMapiaap/Isl OYKTee.

W3unneeuynep BHUCMYT MEHEH CypbMaHbIH KPUCTAIUIIBIK
CTPYKTYPachlHbIH CYIOK METAJUIIAPAbIH KJIACTEPIAMK MOJCIMHUH HETU3UHJC
aNlapJiblH HaHOCTPYKTYpaJapblHbIH Maijga OOdylIyH TYHIYHAypymeT. Metannap
IpUTEHJIE, CYIOK KiacTepiep mnaijga 00Jo0T, ajap KaTyy METaULIbIH TY3YJIYIIYH
ynanTeimar [Bemoxanos B.IIL., Apxapo B.U., 1972]. Cyrok xaHa KaTyy mMeTasl
dazaapelHbIH ~ TY3YJYIIYHYH OPTOCYHJAarbl OalJIaHBIIITBIH — ©3TOYOJIYKTOPY
CTPYKTYPAJIbIK TYKYM KYy4yJIyK J€Il aTajar.

HaHocTpykTypamapasl Ty3yy YUYH IMpOLIECCTEPAM KaTTyy TEJIOHY allblK4ya
SHEPrusira KaHbIKTBIPYY KEPEK, aHTKEHU HAHOCTPYKTypajlap HEPrusira KaHbIKKaH
cucremanap [B.b. @enopos, E.I'. Kanamnukos. , Tananaes U.B.].

beaym 2. UBWJIIJIOOHYH METOJOJIOTI'UACHI /KAHA METOJAOPY.
Bbamranksl MaTepuajiiap JKaHa peareHTTep: CHHTE3 YUYYH OalliTamkbl
MaTepuaniap MeTawiablk BUCMYT (98,98% -99,8% Tazanmbirbl) jkaHa MeTaUIIBIK
cyppMa (98,99% -99,9% Tazanbirel) OonroH. Jlucrepcusiibik 4deipe Karapsl
TOMOHKYJIOP KOJJIOHYJTaH: 1) muctupieHreH cyy; 2) Extra mapkachlHIarsl 3THI
CIUPTH; 3)XUMUSIIBIK Ta3a U30MPOINUI CriupTH. ; 4) numetuicynbdoreun (IAMCO,
(CH3)2S0), (pearenrrepmun  copry) TY  6-09-3818-77; 5) N, N-
aumetindopmamua (JIMDO, CsH,ON), (xumusibik taza) [OCT 20289-74; 6)
STUJICHTJIMKOJ;, 7) TIIMLIEPHUH.
Pentrenauk ¢aszanbik ananu3 (X-ray). Yarynep Cu Ko nmypranyycy (A =
1.54187A) menen Kymamoro ymmsepcutetunne (SImomums) Rigaku RINT 2500
TudpakTOMETPHUH]IC PEHTI'CH aHAJIM3U MEHEH aJIbIHTaH.
DaekTpoHayK MUKpockonmus (CIM). DeKTpoHAYK MUKPOCKOIHUSUIBIK CYPOTTOP
Kymamoro yuuBepcurerunae (SAnmonms) JEOL JSM-6490LA ckaneprneeuy
AIIEKTPOHIYK MUKPOCKOIT MEHEH TapThIJITaH.
/Koropky MYMKYHYYJYKK6® (KapbIKThl 4YarbLIABIPYYra) 33 00JITOH
IeKTPoHAYK MuKpockomusi ([IDM) omoHmoit s51¢  HaHOCTPYKTypaiyy
MaTepuaniapAbiH  ¢Ga3zalblK KypaMmblH aHBIKTOOTO MYMKYHAYK Oeper. bus
Kymamoro  ynuBepcutetmnun  (Smonums) JEOL-200 FX  saextpoHmyk
MHUKPOCKOITYH KOJAOHIYK.
Beayk4yesepayH equeMyH aHaam3nee bekman Kynrep, N4 Plus cyOMukponayk
oenykdyenepayH anamuzatopy (Kymamoto yHuBepcutetd, SmoHUS) apKbUIyy
KYPTY3Y/ITOH.
Cywkrykrapaa naijaa 00JIron uMnyJabCTryy mia3ma.
BucMyT MeHeH cypbMaHBIH HAaHOCTPYKTYypachl OyJl MeTauigapbl CYIOK 4eirpere
MaTBhIPbUITaH THEIIENYY METAUIABIH 3KU D3JIEKTPOAYHYH OpPTOCYHAA TY3YJIOH
UMITYJIbCTYY TUIa3Majia YayblpaTyy *OJIy MEHEH UIIKE alllbIPbIITaH.
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N3un1660HYH O00BEKTHCH: INPOTOHMKAJIBIK JKaHa alpOTHKAJIbIK CYKOKTYKTapaa
TY3YJIT®H UMITYJIbCTYY I1JIa3Ma/la BACMYT MEHEH CYpbMaHbIH HAHOCTPYKTYPACHI.
N3uiapeenyH mpeaMeTH: MNPOTOHIYK >KaHa alpOTHKAIBIK CYIOK ueilpesnepie
TY3YJIT6H UMITYJIbCTYY ria3Majarsl BUCMYT MEHEH CypbMaHbIH
HAaHOCTPYKTYpaJIaphl.

Beaym 3. ©31YK U3NJIIO0OHYH KBIMBIHTHITbI

3.1.1. IncnepcusiJIbIK 46HpPO: Cyy

Cyy 5H KEHUpHM TapairaH MNPOTUKAIBIK 3PUTKHY. Typykcy3 H+ KamThIdT.
MpbIHall 3pUTKUYTEPIUH MOJICKYJIanapbl 3pUTKUUTepre mnpotoHzopay (H+),
KOOYHUYO CyyTeK OallaHbIIITaphl apKbUTYy OCpHIIIET.

Hanomarepuanmapasl anyyHyH 5H MaaHWIyy ILIApThl - MPEKYPCOPJIOPAYH
HAHOCTPYKTYPAaChIHbIH TE€H CajJMaKChl3 IpoLeccu. TeH CalMaKTYyyJIyKTaH aJbIC
mapTrapAa KyTYYCY3IeH TYMYJIIYKTY Maiijla KbUIyyra JKeTHIIYyre OO0JIOT jKaHa
naiija OOJITOH HaHOO®JYKYeJIepJIyH OCYIIYHOH >KaHa arperauschblHaH Kadyyra
oosot [C.K. CynaiimankysnoBa, Y.A. Acanos, 2002; borycnasckuii JI.W., 2010].
byn nosummsmmappan WIDK  (cyrokTykrapaarbl  MMOYJbCTYY — IJIa3Ma)
HaHOOeJYKYeJepay OHAYPYYHYH 3H »3(Q(QeKTuBayY KaHa a3bIpKbl yuypaa
KETKUJIMKTYY bIKMaJapbIHBIH OMpHu 00ym caHanaT. bup uMImyabCTyH SHEPTUsIChIH
NITK maiina 60JroH 4elpeHYH MYHO3YH €3repTyy MEHEH ap KaHJail erdeMIery
HaHOO®JIyK4Yesepay cuHTe3neere 0010T. Mucaibl, HAaHOCTPYKTypajiap, anapibl
’Kacoo IIApTTapblH aToo, HaHocdepantap, HaHOTasKYalIap, HAHOOTKOPTYdYTep,
by3udopm (uituk QopmMacbiHAa) TYPYHI® albIHBIIBI MYMKYH [BorycmaBckuit
JLU., 2010] nanoGenykuenep, HaHOTYTYK *k.0. HaHomarepuanmapapl CUHTE3100
IapTTAphI ajJapApl KOJJOHYY YOUPOCYH J1a aHBIKTANT.

bupunun AKCIEPUMEHTTEPIE CypbMaHbIH KaHa BUCMYTTYH
HAHOCTPYKTYpaJIApblH CHUHTE3/166 YOWPOHYH HKOJOTHUSIIBIK Ta3a SKEHAMIHMHE
TasHyy MEHEH Ta3aJlaHraH CyyJa *Ypry3YyJreH, Oyl 3bITHAYY KOIIyJMaiapbl KOK
CypbMara Heru3JeireH HaHonpenaparrapAblH OHAYPYJIYUly YUYH a0JjaH MaaHUITYyY
[A.A. MarkaceiMoBa xaHa Oamrkaiap, 2008].

Bi,S3 kpucTauIIBIK TOPUOIOPAYH MapaMeTpiiepd MEHEH OPTOPOMOMKAIBIK
cucremacbiaaa (Pbnm metikuaauk to0y) :(a = 1.106 am, b = 1.137 am, ¢ = 0.397
HM) kpuctammpamar. Oyn JCPDS kapraceinein  wHaekcuanH No  17-320
MaajbiMaThl MeHeH fan kenet (a = 1.114 am, 6 = 1.130 um, ¢ = 0.398 HM) xaHa
MOHOKJIMHHKAIBIK 0-Bi203 xpliap3yanap MEHEH OCNTHIICHIeH dKH KydTyy bus
BUCMYT MEHEH CypbMa Y4YYH KaTMapilyy TpaduT CBISKTYY PpOMOO3IpaIIbIK
(TpUrOHANIBIK) KPUCTAJULIBIK CTPYKTYPa MEHEH KOMYP HAHOTYTYKTOPYHYH MHaija
oonymryna oxmom MIDK nuH KOropky SHEprusulyy TaacMpU acThIHIA CYIOK
YIJIEBOJOPOAJIOPIO, AUCTUPJEHIEH CyyJda KaObIpuakTanm TypraH MeTajul
KaTMapjapblHaH HAHOTYTYKTOpPJy CHHTE3[eere OO0JoT Jen O0XOMOJAOIYK.
[’Kacnakynos K.K., 2009].
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3.1-cypet- TEM cypetrepy Bi (a, b, c, d), Sb (e, f, g, h) HaHOTYTYKTEOp CYyaa TY3YIreH
UMITYJILCTYY TLIa3Maja

YbIHBIHJA 3JI€, BUCMYT MEHEH CypbMaHbIH KaTMapilyy CTPYKTypachkl Ousre
Oya DJEMEHTTEPAMH HAHOTYTYKTOPYH Ta3aJlaHraH CyyJda HAHOCTPYKTYpajoo
apKbUTYy anmyyra MyMKYHAYK 6epau (3.1 -cypertery IIOM cypetrepy).
MeTtamiaplk CypbMaHbIH HAaHOCTPYKTypachkl (Tazanmeirkl  99,97%) 0,05 [lx
OMPIUKTYY UMITYJIbC SHEPTUACHIHIA JUCTUPIIEHTEH CyyAa )KYPry3YJreH.
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3.2 -cypet - Cyyza Ty3YJITeH cypbMa HaHOCTPYKTYPACHIHBIH JKBIMBIHTHIKTApHL: | - PeHTreH:
Oenruiepy KoK JTUHUSIIAP - BaJIEHTUHUT; 2 -[1OM cypeTy (MeTayuiIbIK CypbMaHbIH KapaHTbl
HAaHOTYTYKTOPY ’aHa CypbMaHbIH OKCHUJIZIEPUHUH JKapbIK chpepanblk HaHOOeIyKUeIepy
CECHApMOHTHT aHa BAJICHTUHUT; 3 - 3JIEMEHTTUK aHAJIN3.

Pentren X-ray (peHTreH (asachl) aHATM3MHUH KBIABIHTHITBI OotoHYa (3.2.1-
CYpPOT), CypbMaHbIH Ta3aJlaHTaH CyyTa DHEPTUsIIBIK KaHBITYyCy MeHeH Y4 (asza
naiija 6osoT: pomO ChIIKTYY Sb, okcuaum SbyO; »xku  mMomudukanusaa:
opTopoMOAyK (uarbutyy cbi3bikTapbl 200, 161, 321, 223) xaHa KyO CBISKTYY.
CypbMaHBIH Ta3allaHTaH CyyJa TapajblIbIHBIH MPOAYKTYCYHAArbl HETH3rH (a3za
(arputyy muHusIapel - 012, 104 xanal10) meramnapik cyphma. ODkuHUM (asza
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222, 400, 331, 440, 622, 444 peduekcusuibIK HHACKCTEpU MEHEH KyO,
ceHapMOHTHT Sb,03; a3 caHmarel opropomMO ChIIKTYYy Sb,O3; Gap - BaJCHTHHHT
(200, 161, 321, 223). IlponykuusasiH TEM cypety (2 -cypeTTy KapaHsbi3. 2)
JluctupieHreH  cyyna — adblHTaH SD HaHOCTPYKTypachlHIAa  CypbMaHBIH
OKCUJJICPUHUH  KapblK  cepaibiIk HAHOOOJTYKYOJIOpY KaHAa  METAJUIIBIK
CypbMaHBIH Kapa TYTYKYeJyy HaHOOesykdenepy aHbikTtaaran. SEM Goronua
DJIEMEHTAPIBIK aHAIM3JIWH JKBIMBIHTBIKTAPBI (2.3-CypeTTy KapaHbI3) PEHTTCHINK
(azayibIk aHATM3/IMH KbIMBIHTBIKTAPBIH TACTHIKTAUT: HETU3TU (Pa3za-MeTaul cypbMa
HaHOTYTYKTOpY (88,39%). Ynryne kemyprek Oap, aHTKEHH all KOMYPTEKTHUH
cyOcTpaThiHa KOIOJITaH.

PentrenogazoBbiii aHaau3 JUCIEPCUU BHUCMYTa W3 JUCTHILIMPOBAHHOM
BOJIbI (PUCYHOK 3.3) TO3BOJIMII YCTAaHOBUTh, YTO B JIAHHOM CiIydae (OPMHUPYHOTCS
YaCTHUIIbl METAJUIMUECKOTO BUCMYTA (OTMEUEHBI 3BE3/J0YKOM) U OKCHa BUCMYTa —
o - Momupukarms oxcuaa BiOz (MOHOKIMHHAS KpPUCTAIMYECKAs pEIISTKa,
npoctpancTBeHHas rpymma P2;,.14, peduekcer 002, 012, 202, 322, 018, 214, 300).
Yactuipl Metaumdyeckoro Bucmyrta [D. Wang u ap., 2003], Takke Kak
HAHOTPYOKHU CYpbMBI M3 BOJbI, KPUCTAJUIU3YIOTCS B pOMOO3APUUECKON CHUHTOHUU
(mpoctpanctBeHHas rpynna R3m,166) c¢ mnapamerpaMu KpUCTaJUTMYECKOM
pewetkn: a=0.455 uam u c=1.186 HM.

¥
~—~a
=
$ ¥
= =
~a — —
44 | e 2 2%
Sy, 5 ~a T2 ~ 9’ ~e Xr. -
gs|2 8 S8 o3 S5TT=RSS
= - - ——
JdaJe A .L’\.J‘;&_.L_A.. e A s
=0 30 10 SO S0 70 S0

20 (rpaavc)

3.3 -cypeT - JIuCTHpIIeHTeH Cyyia aJlbIHTaH
BUCMYTTYH PEHTTeH X-dy TUCTIePCUSCHIHBIH qH(paKTOrpaMMack

BucMyTTyH AucrepCcHsChIHBIH peHTreH (aszanbik aHamusu  (3,3-cyper)
METAJUIABIK BUCMYTTYH (KbUIJbI34a MEHEH OeNTHJICHTeH) OeJyKuesnepy KaHa
BUCMYT OKcUAM-0-Bi,O3 (MOHOKIMHIMK KpUCTALUIIABIK TOpuoiyy, P21 / cl4
MEHKUHIUK Tpymna, yarbuiasipyy: 002, 012, 202, 322, 018, 214, 300). Mertamuiasix
MaaHUJIYy KaTaiu3aTopy OOJTOH METAUIABIK BUCMYTTYH Oenykuenepy [[l. Bau
k.0., 2003], omoH 101 3J€ CyyJiaH aJlbIHTaH cypbMa HaHoOemykyesiepy a = 0.455
HM aHa ¢ = 1.186 M 060JIroH poMOOIAPAUK cucTeMana (MeHKuHAMK ToOy R3m,
166) kpucramnaamar.
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3.4 -cyper - JluctupieHreH cyyaa anbiHrad BiTyH Taza X-ray HaHOTYTYKTOPYHYH
T paKTOrpaMMachl

JIUCTUIUTUPIIEHTEH  Cyyaarbl Bi HaHOCTPYKTYpAacCBIHBIH IMPOAYKTHICHI
BUCMYTTYH OKCHJWHEH Ta3ayo0 YuyH 15% BHUHO KHCIOTAChIHBIH SPUTMECH MEHEH
UIITETWITEH JKaHa WHEPTTYY a30T arbIMbIHAA OeJIMe TeMIepaTrypachiH/a
kyprarbuirad. Pentren ananusu Cu Ko-nypnanyy (A = 0.1542nm) menen DRON-6
PEHTIeH anmapaTbiHaa Kypry3yireH (3.4.-cypet). BucMyT okCuaMHEH Ta3zajaHTaH
YJITYAOTY PEHTTCH CYPOTYHIOTY OapIbIK YarbUITYy CBHI3BIKTAPhl POMO CBISIKTYY
cypbMara TaaHAbIK (MeHKHHIUK rpymma R3m, 166, a = 0.4308 am xana ¢ = 1.1280
HM .

TOMnpe-cyyna cypbMaHBIH JUCIIEPCHSCHIHBIH Ta3ajaHTaH MPOIYyKTYCYHYH
cypettepy (1-cypetty kapanpi3. Eh), Metaminbik cypsmanbia D = 7-40 um xana L
= 200-250 am nanotytyktepy Tabeuiran (Figure 1. e, g, 3). Karmapnapasin
MeTasut katMapiapbiabiH apanbirsl 0,32 uM (Cypert 1.fTu kapaHbI3).

on

03
024

10 20 W -10 <0 60 70

2 O (degree)

3.5 -cyperT - cyppMa HaHOTYTYKTOPYHYH peHTreH skana [I9M cypettepy: a - BHHO
KHUCJIOTACBIHBIH 3PUTMECU MEHEH UIUTETUIINEHJEH KUMUH Ta3aJaHraH CyyAarsbl UMITYJIbCTYY
MIa3Majiaf; O - aBTOKJIaB THIPOTEPMHUKAIBIK bIKkMa MeHEeH anibiaTad [[[. Banr xana 6amkaiap,

2003]

Sb HaHOTYTYKTOPYHYH CyyJaH jkKaHa THIPOTEPMIUK bIKMa MEHEH aJIbIHTaH
peutren( X-ray) sxana TEM cyperrepy (5-cyper) okimoin, OMpPOK aBTOKIJIAB
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BIKMAachl MEHEH aJIbIHIaH CypbMaHbIH aucnepcuscbiiaa SbyO3z (Yarbliyy ChI3bITBI
222, xbuabzda (3.5.b cyperTy KapaHpi3) ABTOKIABABIK (T€3 KapbUIyydy)
METOJJIOH aWbIpMaaHbIll, CYpPbMaHbIH HSHEPrUsl MEHEH KaHBIKTBIPYY BIKMAChI
aTaiblH  anmapaTypajiblk  KaMCBI3JI00  TMO3ULMUACHIHAA  KETKUIHKTYYPOOK:
MY3AaTKbIYTapra, *Kapbulyyra Kapiibl Ty3YJIYIITOPTre MyKTaXIbIK KOK.

MpbIHIaH THIOIKAPHI, KHITAWIBIK H3WIIOOYYJIep CypbMa Ty3[apblH >KaHa
KanplObIHA ~ KEATUPTMUTEpAM  MPEKypcop  KaTapbl  KOJJIOHYNIAT,  aHBIH
KOMIIOHEHTTEPHU MaKCaTTyy MPOIYyKUUSHbI OyJrarad - cypbMa HaHOTYTYKTepY, aJl
SMHM Ta3zajlaHTaH CyyJa BUHO KHCJIOTAaChl MEHEH MWIUTETUITeH CYpPbMaHbIH
JUCTIEPCUSIIBIK IPOYKTYCYHYH JIEKTPOHAYK MUKPOCKOITYHYH CYPOTY CypbMaHbIH
OKCUJIICPUHUH TYCTYY HaHOOeJIykuejiepyH na kepcetneiT. (3.1.eh cypetyn
KapaHbl3).BUHO KHCIOTAaChIHBIH JpUTMECHM MEHEH Ta3ajoo JKOJIYy apKbUIyy
METAUIBIK BUCMYTTYH Ta3a HaHOTYTYKYeJepy Ja W30JsUUsIIaHraH, aHbIH
nugpakTorpaMmacsl (4-cypeTTy KapaHbI3) CypbMaHbIH Ta3a HAHOOOIYKY6JIOpYHYH
nu(pakTorpaMMacblHa OKIIOW (Sa-CypeTTy KapaHbi3). TazaliaHraH cyyAaH BHUHO
KHUCIIOTaChl MEHEH WIITeTWITeH BHUCMYT aucnepcusuapblHeiH [IOM cypettepy
(3.1-cyperty KapansI3. a, b, ¢, d) 30-40 um nuamerpu xana 50-200 HM y3yHIYTY
Oap MeTayAbIK Bi TyH THITHI3 TY3 HAHOTYTYKTOPYH auThI.

3.2 DTIJI )kaHa U30NPONUJI CHUPTTEPUHUH NMPOTOHIAYK-THCTIEPCUSLIIBIK
4yeupecy

111

20 40 60 80 10 20 30 40 50 60
2@ (degree) 2® (degree)

3.6 —cypeT. DTui COUPTHH]IE aJIbIHTaH
BUCMYTTYH (1) u cyppManbIH qucnepceuscbinbiH X-ray 1 CEM-cypettepy

Pentren ananu3uHuH KeIMbIHTHITEI OoroHYa (Rugaku RINT-2500 Cu Ka
HypiaHyycy MeHeH A = 0.1542 HM), 3THJI CIUPTUHETH BUCMYT MEHEH CypbMaHbIH
HAHOCTPYKTYPAJIbIK MPOAYKThUIAPHI OKCUAJIEPINH 31 HKOK METAUIIbIK BUCMYTTaH
KaHa CypbMajJiaH TypaT. AJIBIHTaH JUCTIEpCUsIIapbIH TUPPAKIUSIIBIK YITYI0py 6
-cypeTTe KepceTyiareH (BucMyT YyuyH - 1, cypema - 2). Kbsi3bIkTyycCy,
POMOO03IpaNIIBIK BUCMYT KPUCTAJUIIBIK TOP MapamMeTpiepy 6ap MOHOKIUHUKAIBIK
cucrtemachl 0ap Metan OelsiykuedepyHyH (kocmoc ToOy P2.1 / m, 11) maiina
OOJYIy MEHEH THJI CIMPTUH/IE yadklpan kereT: a = 0.6693 A, b =0.4146 uM, B =
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0.4706 uM, B = 86.57 °. Omentur, OU3 CTPYKTYpaIbIK (pa3aliblK ©TYI KETYYHY
OaiikaitobI3.

OHEprusHbIH KaHBIKKAH/ABITHIHBIH ~HATBHIMKACBIHAA CypbMa OallTamkbl

pOMOO3IpaNbIK CHUCTEMAChIHAA KpuUcTauamar (MEeHKMHANK Tpynmacekl- R3m,
166) Topuo napametpaepu meHeH: a = 0.4306 um xaHa ¢ = 1.1281 uMm, 0y JCPDS
kapToTekachbiHbIH N035-732 maanbiMaTTapsl MEHEH J1aJl KEJeT.
OTu CIHPTUHEH BUCMYT jKaHa cypbMa yirysepyHyH [IOM cyperrepy (JEOL
JSM - 6490LA) (3.6, a, 6 -cypeT) opTo4o eI4eMIery arjioMeparrapbl Oaikaar.
(rpaHyJIOMETPUKAIBbIK aHAJTU3UHUH KBIMBIHTBHIKTAphl O0toHYa, LS 13 320 Aqueous
Liquid Module) 1000- 2000 uM, HaHOOOITYKYOIOP KOPYHOOMT.

"AriomMmeparTap SMHEAEH Typatr?" JIereH cypoo TyynaT. bys cypooro koo
Ooepyy yuyH Bi xana Sb nucnepcusiibik nponaykrtynapiasiH [IOM  cypetrepy
aJlbIHABL. ODTWJI CHUPTHUHEH BUCMYTTYH aucnepcuscbiHbiH [I9M cypety (3.7 -
cypet) muametpu 3—10 HM xana y3yHayry 200 HMre 4YeHWHKH BHCMYT
HAHOTYTYKTOPYH ayThl.-

211

107

e
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20 (rpanyc)

3.7-cyper. Pentren xxana [I1DM- aTun ciupTuHAe BUCMYTTY TapKaTyy apKbUTyy ajbIHTaH
BUCMYT HaHOTYTYKTOPYHYH CYPOTTOPY

['paHyIOMETPUSIBIK aHAJIM3IUH KBIMBIHTHITBl BACMYT HAHOTYTYKTOPYHYH OPTOYO
emyemMy 70-80 HM DSKEHMH aHBIKTOOTO MYMKYHAYK Oepau. AJbIHTaH
HaThIKaapAaH STAHOJIOH aJblHTAH BHUCMYT HAHOTYTYKTOPYHYHYH HETM3TH
Oenyry Temenzaeryneit emuemaepre 93: D = 3-10 um, L = 70-80 am. Cypmanbin
ATAHOJIZIOTY JUCIEPCHUSCHl METaUIJIbIK HAHOTYTYKTOpYH na ubirapran (D = 3-20
HM, L 100 Hmre yelinn)

12
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3.8 —cypet. CypbMaHbIH HAHOTYTYKTOpYHYH IIOM-cypety(aucnepcusiibik yeiipecy: 3Tuil
CIUPTH).

TEM - cypbMaHBIH AUCHEPCHUSIIBIK MPOJYKTYCYHYH CypeTy 3.8 -cypeTte
kopcoTyireH. CypbMaHbIH AUCIEPCHUSUIBIK MPOAYKTYCYHYH TPaHYJIOMETPUKAIBIK
AQHAJIM3UHUH OKBIMBIHTBITBL OotoHYa: AT couptuHiae 99,99% cypbMaHbIH
HAHOTYTYKTODY.

3.9-cypeT.u30MpoIniI COUPTHH/IE aJIbIHIAH BUCMYTTYH(a) jkaHa cypbMaHbIH(0) METaIABIK
HaHoOenyk4yenepyHyH [IDM-cypetrepy.

WM3onponun  COIUPTUHAETM HUMIOYJbCTYY IJla3MaJa BHUCMYT  MEHEH
CypbMaHbIH JTUCHEPCUSICHIHBIH X-ray MPOIYKTYJAphIHAA METALIILIK BUCMYTTYH
)KaHa  CYpbMaHbIH JIMHUSJIAPHl  OILIOJ  3JIe  POMOO3IpANJbIK  KPUCTAILI
CUCTEMAChIH/Ia KPUCTAJUIIAIIKAH/IBITH aHBIKTAITaH. JKU METaT YU4YH TeH R3m
(166) meitkuHAMK TpyMIa, TOpYO mapameTpiepu MeHeH: a = 0.4562 HM xaHa ¢ =
1.187 uMm Bi yuyn, a = 0.4313 uMm xana ¢ = 1.1288 am Sb yuyH.

byn ynrynepayn TEM cyperrepy 6.5-140 HMre 4YeWHHKH ©I4OMJIOTY
TOTOJIOK HaHOO®IyKUemep aubliabl (3.9-cyper).

[Mpotonukaneik (C2Hs) OH xana (CH3);CHOH BucMyT MeHEH CypbMaHBIH
JUCTIEPCHSICHI HAHOTYTYKTOPAY, METaJLIIBIK BUCMYTTYH chepaibIik
HaHOOOJIYKUeJepYyH >kaHa 140 HMre 4YeWMHKUA CypbMaHbl Maiifa KbUIIAbl. ITHI
CHUPTHUHJIE BUCMYT MEHEH CypbMa YaubIpaThbUIraH/a, HAHOTYTYKTep Maiiia 000T,
OMpOK BUCMYT HAHOTYTYKTOPY Ta3ajaHraH CyyJa ajblHTaH BUCMYT -
pOMOO3IpaABIK HAHOTYTYKTOPJOH albIpMallaHbIll, TOMOHKY MOHOKJIMHHKAJIBIK
CUHTOHHUAJIA KpUCTAIUIAAIIAT. DTAHOJIOH aJbIHTaH CypbMa HAHO HAHOTYTYKTOPY
Ta3aJlaHTaH CyyJaH aJblHraH CypbMa HaHO HAaHOTYTYKTOPY CBIAKTYy 3Ji€
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poMOO3IpaliIBIK ~ KpHUCTAUIIA  KpPUCTAJUIamiar. (CH3),CHOHpmo  Oyn
MeTaJAAPABIH pOMOO3APYY TOTOJIOK HaHOOeIyKUeIepy maiiaa 6010T.

BucMmyT MeHEH cypbMaHBIH KaTMapIIyy CTPYKTYpPachl UMITYJIbCTYY IUIa3Maaa
HAHOTYTYKTOPAYH TY3 CHHTE3WH KYPry3Yyre MYMKYHIYK Oepau. DTUIl CIIMPTUH
yope KaTaphl KOJJIOHYY BHCMYT MEHEH CyYpbMaHBIH Ta3a HAHOTYTYKTOPYH
CUHTE3/106T® MYMKYHAYK O€piH, al SMH IUCTUPJICHTCH Cyyaa HAaHOTYTYKTOPIOH
THIIKAPHI, W3WIASCHUTT JKaTKaH DJJIEMCHTTEPAWH OKCHIJICPUHUH  TOTOJIOK
HaHOOeyK4esepy mnaiina 060s0T. Bi jkaHa Sb OKCHIICPUHHUH CyyJa TapalibIIIbI
yadypyHAa Taiina OoNynry STWI CHHPTHHE KaparaHja TUCTICPCUSIIBIK YeHpeo
KBIYKBUITEKTUH KOOYypoek Ooylry MeHeH Oainanbiiikad (88, 88%).

3.3 Ken atoMayy cnupTTepaeru (3THJIEHIJIMKOJ KAHA TJIMLIEPUH)
HAHOCTPYKTYPAJbIK CYyPbMa NPOAYKTYJIAPHI.

3amaHOan TEXHOJIOTUSHBIH MHTCHCHUBIYY OHYTYI >KaTKaH OarbITTapbIHBIH
OMpu HAHOTEXHOJIOTHSITa HErW3/CNTeH KOMIIO3UTTHK MaTepuanaap.benmve
TEMIIepaTypachblHa WUMIYJIbCTYK IIa3MaHbIH SHEPTUsACHIH maianansin, Sh/O
HAHOKOMITO3UTUH CHUHTE3/106 YUYH STUJICHIJIHKOJIIOTY CypbMaHbl JUCIIEPCHUSIIBIK
MPOLIECCTH KYPIry3aYK.

Orwienrnukonaory (k.  atomayk coupt - C,H4(OH),) cypema
JUCHEPCUSIIBIK MPOAYKTYHYH JUPpaKIUsuIbIK cxeMachlHna (3.10-cypet) sku
(dazaHbIH TY3YJYIIy aHBIKTAIraH: pPOMOOSAPAMK KPUCTAJUIIBIK CHUCTEMAJarbl
metamiaslk cypeMa (PDF kaprorexacel Ne85). -1323, a = 4,301A xama ¢ =
11,232A) kpucTtannasik TopiopayH napamerpiepu MeHeH: a = 4,310 A sxana ¢ =
11,28 A sxana cypsma okcuaum Sb203 (poMOm0op MeHeH OeNruiIeHreH) KyOomyk
cuctemanbiH (PDF = Ne06) (PDF Ne06). 11,15 A) kpucramn TopyocyHyH
napameTpu MeHeH a = 11,55 A.
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3.10-cypeT. DTHUIIEHTIIUKOIAOTY CYpPbMaHBIH AUCIIEPCUSUTBIK TIPOTYKTYCYHYH
T(PPaKTOrpaMMachl

JuppakusbIK JIMHUSUTAPAbIH UHTEHCUBIYYJIYTY OoroHYa
STHJICHTJIMKOJJIOTY CYpPbMAaHbIH JTUCHEPCUSIIBIK MPOAYKTYHYH JU(PPAKIHUSIBIK
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CXEMachlH TajJo0 MeTauAbIK cypMmanbiH (83,87%) »xana SbyOs; (13,33%)
OeykueepyHYH Maiia O0IyIIyH aHBIKTOOTO MYMKYHIYK Oep/au.
OTUJICHTIUKOIIOTY CYpPbMAaHbBIH JAUCIIEPCHSUIBIK MPOAYKTYCYH TaK Talfoo
yayH TEM cypetrrepy (JEOL-200FX) atkapbsuiran. Omuemaepy 10-50 um Gonron
Sb/Sh,03; kypama romorenyy HanoOeryk4denepay kepyyre 6osot (3.11-cyper).

3.11- [I9M - DTUEHITIMKOJIIOTY CYpPbMaHbIH KOMIIO3UTTHK
HaHoOeykuenepyHyH. Sh/Sh203 [IOM cyperrepy

I'munepunnern (yua atomayy coupt CsHs(OH)3) cypbMaHbIH TUCTIEPCHSUITBIK
NPOAYKTYHYH Judpakiusuiblk cxeMachl (3.12-cypeT) o3ku  (da3aHbIH mMaiina
OONyIIyH KOpCOTOT: MeTauAbIK cypbma (86,17% - pombGosapdopmanarsl 0-
cypette 16-cypeTTery MHUKpOAHAJIU3IUH >KbIMBIHTHITHl OOIOHYA). KPUCTAJUIJIBIK
TOpYO HapaMmeTpiaepu MeHeH cuHronus: a = 4,311 A sxama ¢ = 11,29 A xana
cypbma okcunu (9,17% - 16-cypeTre MUKpOaHAIU3IWH HaThIKaIapsl O0t0HYA, b
Sb,03 kY6 cucTemachl KpUCTAII TOPYO HapaMeTpu MeHeH: a = A 12 mroiim) mMeTamn
CypbMachl CypbMa OKCHAMHE KaparaHjaa ajja KaH4ya Havap jKaHa TEeCKepHUCHHYE
CypbMaHbI ATHUJICHTIUKOJIO AUCTIEPC KbUITaHAa, Oanikada alTKaHIa, TIIMICPUHIE
Sbh,03 HaHOOGIYKUOIOpYHYH HHTEHCUBAYY Maiiaa O0yIny naimaa 60JoT.

a SbyOs

3.12-cype T. - I'muuepuHIery CypbMaHblH JUCIEPCHSUIBIK MPOAYKTYCYHYH AU(PaKTOrpaMMachl

Omaemaepy 10gon 100 umre ueiinaku Sb/Sb,O; KOMIO3UTTHK chepanbik
HAaHOOOIIYKYeJepy TIUIEpUHACTH CypbMa AMCIEPCHUSUIBIK TpoAykTyHyH TEM
cypetyHae kepcetyireH (3.13-cyper).
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3.13 -I'nuuepuneru cypbManbin chepanbik KOMIIO3UTTUK HAHOOOIIYKYOIOPYHYH
[I9M cypety

OmeHTHn, CypbMaHbl SKU (ITUJICHTIIMKOJB) KaHa Y4 (TJIUIEPUH) aTOMAYK
COUpPTTEpre yaykaHja 3Kku (aza maiina 060y0T: mMeTamn (poMOO3IpAHK) CyphMa
*kaHa KyO cyppma okcuam - Sb/Sb,O3  kommosuTTHK  chepanbik
HaHOOeyk4enepyHYH emuemy 10mon 100mre ueitmn. byn wmaanbiMatTap
aBTOPJIOPYH U3WIJI06JIopYy MeHEeH TacThikTanatr [Zeng D.W. x.0., 2004], apanam
rUOpUINK MHIYKIUS skaHa jaszepAuk >kbuibiTyy (HILH) bikmacwkin konmoHyy
MeHeH quameTpu ~80 M okionl cepainsik Sb/SboO3 Kypama HaHOOOITYKUeIepYH
CHUHTE3/IeTeH. Ap KaHJall CyIOKTyKTapja maijga OOJTOH MMITYJIbCTYK TUIa3MaHbIH
SHEPrHUsCHIH NaiiianaHyy MEHeH Kypamayy CypbMa HaHOOOIYKYOJIOpYH CUHTE3100
YUYH CYHYIITaJIraH bIKMa >KOHOKeM, Oup OackeluTyy, 3(Q(exTuBayy KaHa
DHEPTUSHBI YHOMIYY.

3.4. CypbMa MeHeH BHCMYTTYH anpoTukajbik JIM®PA :xkana JIMCOno
TapaJIbILIbI

ATIpOTUKAIIBIK 3pUTKAY - OyJ MOJIEKyJalapbl auccolmaiysiianranga H *
TY3YYI'® JKeHIeMCY3 O0JroH »putkud. I[lonspAblk anpoTUKaNbIK 3SPUTKUY
UMOHJIOPZY OPUTYY JKOHIOMYH CakTal KajlaT, OUpOK KHUCIOTallyy CYyTEKTH
KaMTblOalT. Anap, ajgarTa, >KOTOpPKY AMAJEKTPAUK TYPYKTYYy >KaHa >KOTOpPKY
NoJIIpAYYyJdyKKa 93. Mucangap: JIUMETHICYIb(POKCHI, AUMETUIPOopMaMui,
nuokcan, HMPTA, terparuapodypas.

Honumepauk cradunusaropiaop - IIBII xana [IOI' yuyH sputkuurep
KaTapbl KYMYII HaHOOeJIyK4esepyH ainyy yuyH ampotoHayk JIM®dA ((CHs3).NC
(O) H) xxana JIMCO (C,HsSO) konmonyaran [LlImakos C.H., 2009]. U3unneenyx
KBIMBIHTBITBL  OOtoHYa, aBtop JAMCO 6Gap O00AroHAO, TOTOJOK KYMYII
HaHoOenykuenep AgAc TaH mnaiga O0onopyH, anfgaH kuiuH JIM®Ana - xeipayy
KYMYILl — HaHOOeJykuenepy, 0.a.  HaHOOeJyK4eJepAYH  MOPGOIOTHUICH
HAHOOOJYKYOJOPAYH PEAYKLUHUACH HIIKE allkaH YeHpeHYH MYHO3YHe jkapaila
00J10T.

bu3 mumetnncynphokcuaan xana N,N'-aumeTtmipopMaMuaan cypbMaHbIH
KaHa BUCMYTTYH HMIIYJbCTYK IUIa3MaHbIH SHEPIUACHIH MailjalaHyy MEHEH
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AMCO xe IM®A pa— 0,05 k. sHeprusga OpHOIUTYPYJraH BUCMYZAAAaH e
HAaHOCTPYKTYpPAJIaHYyCy YUYH

CypbMaJaH TY3YJAT'OH JKHU JJIEKTPOAA0
JTUCTIEPCHSUTBIK Y0Mpe KaTaphl Mai1aJaHyyHy CYHYIITaObI3. .

012
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3.14-cypet. AMCO (a) )xana IM®DA (b) ueiipegery cypbMaHbIH TUCTIEPCHUSIIBIK
IPOAYKTYCYHYH IU(PPaKTOTpaMMachl

[IOM 1u KONgoHYy MEHEH JKacajraH >JEKTPOHIYK- MHUKPOCKOMMSIIBIK

U3WIIOOHYH KeIMBIHTEITE JIMCOmo (cypet- 3.15, a-d) xana JIM®Ana (cyper-

3.15, f-i) cypemaHBl IUCHEPTHPIIOONO KON TpaHAyy ap TYPAYY ©TYOMIOry

HaHOOOJYKYeJepAYH Maiijia O0JTOHIYTYH KOPCOTTY

a-

3.15 —cyper. IMCO(a,b,c,d) mo sxana IM®PA (f,g,h,i)1a HaHOCTPYKTypiaHraH CypbMaHbIH
I[I9M cypety
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['panynomeTpuKanblk aHAIM3IUH SKBIUBIHTBHITBEL  cypbManbl  [IMCOno
mucneprupieene 31,6 HM geH 48,7 HMre 4YeWMMHKH ©JIYOMIOIY CypbMaHbIH
HaHoOenykuenepyHyn 27,7 %, ax »mMul000 HM esuemaery CypbMaHBIH
HaHOO®NYKYeJIepYHYH - 72,3 % maiina OONTOHIYTYH aHBIKTa/IbI.

Meramnnapeik cypbmansl [IM®PA delipecyHn® AUCHEPTrUPIIOe MPOAYKTHICHI:
25 ten 100 HMre 4YeMMHKHU ©T4OMJIOTY CypbMaHbIH HaHOOOMYK4enepyHYH 61,7 %,
115 Ten 649 HMre YeWHHKH ©TYOMIIOTY CYpbMaHBIH HaHOOOIYKYeIOpYHYH 28,6
%np1 kaHa - 1000 HM. eyrueMIery cypbMaHbIH HaHOOOMYKUYeNIepYHYH 9,8 %ombl
TY36PYH KOPCOTTY.

M3unneeuynep [Lou W. et al., 2007; Ye C. et al. 2002; Jlanwtuuk JI.H.
K.0., 2005] cCoONBOTEpMHUKAJIBIK BIKMa MEHEH BHUCMYT CYJbGUIUHUH HAHO
3bIMJIAPBIH KaHa HAHOCTEPXKUHJEPUH aibllikaH. BipSz opTopomOayk cucremana
KpucTayuiiamar. byl  ChISIKTYy HAHOTY3YJIYIITYH KaJbIITaHyy MYMKYHUYJIYTY
BucMyTty IMCOmo Hanoctpyktypnoogo kapanraH. JJMCO (CHs),SO Tty3ynren
UMITYyJIbCTYY — IUIa3MaJarbl  BHUCMYTTYH  JIUCHEPCHUSCBIHBIH  MPOIYKTYCYHYH
mudpaknusuibik cxemackiana (3.15, a-cypet) BizS; skana a-Bi,O3 Tadbuiran. BisSs
OpTOpOMOAYK cucTemMaaa (MEMKMHAMK Ton Pbnm) KpucTamiablk TOpUYO
napaMeTpiaepu MeHeH kpuctawigamar: a=1,106 nm, b=1,137 nm, c= 0,397 nm,
oyn JCPDS kapt unnekcunuH Ne(2-daiiiblHbIH MaaJIbIMaTTapbl MEHEH Jajl KeJeT
(Ne 17-a). =1,114 um, b=1,130 umM, ¢=0,398 HM) skaHa MOHOKIMHUKAIBIK 0o-Bi,O3
KBUIIBI3YANIApD MEHEH OCJITUICHIeH OJKW Kblilla HHTEHCUBAYY YarbUIABIPYY
CBI3BITBl MEHEH MYHO3/10JIOT.

0

[ ]
[ ]

10 20 30 40 50 60
2 ©O° rpanyc

3.16-cypet. AMCO0ry BUCMYTTYH AUCHEPCUSIIBIK POIYKTYCYHYH AU(paKTOrpaMmachl kaHa
[I9M cypety

XKoropky MyMKYHYYITYKTOTY MKaPBIKThl YaTrbLIBIPBINT O€PYYUY DIEKTPOHIYK
mukpockonto (JEOL-200 FX) okacanraH »dIEKTPOHIYK MHUKPOCKOIHUSIIBIK
mswigeenep nuametrpu 20 - 25 M xana y3yaayry 500 - 1000 am GoyiroH BUCMYT
cynbunauk HaHOTYTYK4YeJepyHYH (3.15, 6-cypeTty KapaHbi3) O6ap SKEHIUTHUH
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KOPCOTTY. DHEPreTUKAJIBIK AUCIEPCUSIBIK AaHAIM3AUH IKBIMBIHTHITBI OOIOHYA
JIMCOpory  BHUCMYTTYH  JUCHEPCUSIBIK  Mpoayktycy  92.8%  BipSs
HAaHOTYTYKYOJIOPYHOH Typar.

BucmyTtryH JIM®A (C3H;ON) mucnepcHschbIHBIH MPOAYKTYCYHYH TUGPAKITUSITBIK
CXEMaChlHJa KPHUCTAUIABIK TOPYO MapaMeTpiepd MEHEH MOHOKIHMHHUKAJIBIK
cucremaga (MedkuHAuK Tonm P2.1/M) KpucramngamkaH MeETall BUCMYTTYH
YarbUIyy ChI3BIKTAphl TabbuIraH (3.16-cypert, comn): a = 0,655 am, b= 0,418 am, ¢ =
0,445 um xana 0-Bi;O3 MOHOKIHMHHKAIBIK CHCTeMachiHa (MEHKUHAMK Tom P21/c
(14)) TaaHaplk KU JMHUS, KbULIbI3ua MeHeH OenrwmieHreH. BP-TEM cypetrrepy
nuameTpu 80 - 160 HM xkaHa y3yHAYry | MKM 4YelHH OOJTOH MOHOKJIMHHKAJIBIK
CUCTEMaHBbIH METaJUI BUCMYTYHYH HaHOTYTYK4elepyHYH (3.17-cypet, OH »KarbiH
KapaHpI3) Oap SKEHJIUTUH KOPCOTTY.

111
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220
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10 20 30 40 S0 60 70
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50 HM

3.17-cypet. AM®A na anbIiHTaH METAJUIIBIK BUCMYTTYH HAaHOTYTYKYOJIOPYHYH
nudpakrorpamMmacsl sxaHa [I9M BP cyperty

Omentrn, BucMyT (CH3)SO xana CsH;ON WuMHIETH HWMIYIBCTYY
miasMaaa d4aublpan keTtkeHuae, JIM®PAnarbl MOHOKIMHHUKAJIBIK CHCTEMaHbIH
METaJUIIBIK BUCMYTYHYH HaHOTYTYKTopy kana JIMCOmory opTOpOMOHUSIIBIK
CUCTEMaHbIH BHUCMYT Ccyiabduau maiga Oonor. Bucmyrryn karmapiyy
CTpYKTypachl ~ OW3re  UMITyJIbCTYy  IJJa3Majia  BUCMYTKAa  HETU3JCITeH
HAHOTYTYKTOPIY TY3 CHHTE3J00HY KYPry3YYre MYMKYHIYK Oepau.

Tabustra BHCMYT Herm3uHeH BUCMYTHH (Bi2S3) TypyHme kesmerer,
aHTKCHH OyJ METaJUIIBbIH KYKYPTK® OONrOH KaKBIHIBITHI XKOropy. MMITyabcTyK
m1a3Ma TabusATTa OOJTyN KaTKaH MPOIeCcCTepre ©3YHYH KaCUETTCPHUHE JKaKbIH IAMT,
0.a. BUCMYT KYKYPT MEHEH KBIYKBUITCKTH KamThiran J[IMCOpo Tapkarbuirasjia,
BUCMYT CyJb(UIMHUH Naiifa OoJylIyHa apThIKUbLIBIK OepuiieT. TaOureiii BUCMYT
(ITT) cynbdhun (BUCMYTHH) pOMOJIYK CHCTEMaHBIH KYpPOH-Kapa KpUCTaJLIAapbIH,
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MEUKHUHIUK- Pbmn ToOyH, kineTkaHbiH iapamerpiaepu a = 1.113 um, b = 1.127 M,
c=0.397 am, Z =4 ty3et. " a = 1.114. UmnynbcTyy mia3magaH OpTOPOMOUKAIIBIK
Bi,S; xpuctamuieik TopuocyHyH mapamerpiepu a = 1.106 am, b = 1.137 HM, B =
0.397 HM BUCMYTUHAMH KPUCTAIIOTPAPUSIIBIK MapaMeTpiepyd MEHEH Jall KelleT,
Ooupox Tabureii Bi,S; HaHOTYTYKTOp TypyHI® Oo0mOOWT, 0.a. HMIYIBCTYY
wiasMaja Tnaiiia OOJroH e3reye HAHOTEXHOJOTHSUIBIK — IIapTTap BUCMYT
HAHOCTPYKTYpaJapblH TY3YY YUYH 3apbLi.

3.5 - BucMyT-cypbMa HAHOKYHMAJIapbl

Sb cypbmara HerusjenreH HaHOKOMIIO3UTTH ajlyy MYMKYHUYJIyry OoroHua
XKOoropyJa aJIbIHTaH MaajbpIMaTTap, MaccalbIK TEPMODJIEKTPUKTEPTe
CaJBIIITEIPMANYY KaKIIBIPTHUITAH HAHOJIOMEHIUK TEPMOIIEKTPAUK IPUTMEIIEPIN
TY3YY YUYH HAaHOCTPYKTYpalyy BUCMYTKa HETU3/IEIITE€H SPUTMENIECP/INH KEJICUETUH
oeper.

buz  TepMOINEKTpAMK HAHO  OJpUTMENepAH  alyy Y4yH  BiixShy
SPUTMEJIEPUHUH  HAHOCTPYKTypachblHa  O€H30/110  TY3YJI6H  UMITYJIbCTYY
IJIa3MaHbIH  TaaCUPUHUH A(OPEKTUBAYYAYTYH KOPCOTTYK. bup uMmymsc
sHeprusiceinga 0,05 Jx Gonaron Bi o9 Sb o1, Bi os Sb 02 spurmenepunun
TapajblllIbIHBIH ~ HaThlibKackiHAa 10-15 HM  emuempaery HaHOOeIyKYeJiep
CUHTE3Ie1H1, Oy Oallka U3WIieevysiep TapaOblHaH OOPOTHAPHU] BIKMAchl MEHEH
CUHTE3/ICJITCH HAaHOKpHUCTaUlapra KaparaHga 2 23ce KuuhHe. HMmynbCcTyy
11a3Majia BUCMYTTYH jKaHa aHbIH OalbIThIITaH SPUTMEJIEPUHUH HAHOCTPYKTYPachl
CypbMara jaHa aHblH OaWBITBUITaH JpUTMENEpHHE Kaparanaa 3(QdeKkTuBayy
[Tomun C. x.6., 1968].
NITKna BucMyT-cypbMa 3pUTMENEPUHUH YHEPTETUKAIBIK KaHBIKTHIPBUIBIIIBI Bi-
Sb  spurmenepunen xacainran oanektpoggopro HIDK  ngun  OGupaukTyy
UMITYJIbCYHYH apaKkeTH MEHEH JKETUILIUJIET.

Tk
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3.18-cypeT — KyliManapipl JUCTIEPUUATIOOHYH X-ray NpoayKThIchl: 012 yarsutyy
CBI3BITHI; Yarbulyy JuHusutapel 202, 223, 024 xana 107

AJIBIHTaH AUCTIEpCUsIapAbIH TUMPaKIUIBIK MOoeAepuH aHanu3aee (3.18
-CYPOT) UMIIYJILCTYY IUIa3Majza poMOOdpalIbIK KPUCTAILIABIK Topuocy Oap Blog
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Sho.1, Biog Sbo, spuT™MeneprHuH HaHOKPHUCTALUIAAPHI Maiia OOJIroH JAereH ThITHAK
YybpIrapyyra MYMKYHIYK Oep/u.

Hanokpucramigapasin  emuemaepy 202, 024 nHHUSUIAPBIHBIH - KapbIM
KCHIUTHHUH JKapAaMbl MEHEeH scentenau. Bigg Sho1, Bi og Sb o2 spurmenepunnn
JUCTIEPCHSACHI APKBUTYY allbIHTaH HAHOKPUCTAUIIAPABIH OpTodo emaemy 10-15 HM,
OyJl. Goporuapua bIKMAachl MEHEH CHHTE3JIENIT€H HAaHOKpHUCTaUIIapAaH 2 3ce a3
[lonunaran K.K >xana Oamikanap, 1974].

1 2

3.19 - cyper benszon Hanobenykuenepyuys [19M -cypetrepy: 1. BiosShos; 2. Bio,gSho 1

Byn muccepTanusHbIH aBTOpy cCyHymTaraH Bip«Sbyx sputmenepun Oup
JTanTa »HHEPrus MEHEH KAaHBIKTBIPYY BIKMAchl aTKAPYYHYH JKOHOKOMIYTY,
abdexTuBayyaYTY KkaHa Tmaiga  O0JIroH  HaHOOONYKYeJepay  KaiblObIHA
KEITUPTUUTEPANH  KOMIIOHEHTTEPU K€  PEAKTOpPAyH MaTepuaiabl MEHEH
OynraHbIIbIHA KO OepOee XKeHIOMAYYIyry MeHeH aibipmananat. WUITKnan
JKacaJlraH JAMCTIEPCUSUIapAblH KOMITO3ULUSUIBIK KO30MOJYy 3PUTMENEPINH Kypambl
apKbulyy OHOM 3iie mmke ambipbuiar. MIDKHBI KOnAOHYY XKEHWUIT 3pun KEeTyydy
KyiAMamapapl ~ KOJJOHYYy  MEHEH  OJpUTWIYY4Yy  BHCMYTKa  HETU3JEITEH
HaHOOOIYKY6JOpAY TapKaTyyra MyMKYHIYK OeperT.

3.6.budunodakTepusra Kapuibl BUCMYT HAHO-)PUTMECUHUH
Ce3ruYTHTH

[laTorenauk  OakTepusIapAblH  a3bIpKbl  y4YypAa MIUTENUIN  YbIKKAH
aHTHOMOTHUKTEpre KapUIbUIbITBl OyJ MaceleHM 3aMaHOanm MeIuIUHaAa YeuyYHY
tanan KbutaT. KeOyHue aHTUOMOTUKTEpre TYypyKTyyidyk Mycobacterium
tuberculosis, Streptococcus pneumoniae, Staphylococcus epidermidis kaHa
Klebsiella neumoniae TapaObiHaH KOpCOTYJOT, ajap Jarkl OOpYyKaHaJarbl
uHpexusapabH 60% naH anbITBIHBEIH cebeOn 0oTyT caHasar.

MuxkpoopranuzMaep aHTHOMOTUKTEpre KapUIbLIbIK KOPCOTYYHYH Oup Heue
MEXaHU3MJIEPUH HWINTEN YBITHIITH, 3H KOPKYHYUYTYyCY - O3K30MOJHCaXapHl
onopunemuanH mnaiga  Oomymry (EPS).  buonnenka wumeHumayy  Typle
OakTepusIapapl KOProouyHYH(KOKOIOHIYH) UMMYHAYK CHCTEMAacChlHAH KOPTOWT.
AHTUOMOTUKTEPINH ©TO IKOTOPKY KOHIIGHTPAIMACHI Ja OHWOIUICHKAJarsl
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MUKpoopranusmaepan entypoeit. Ilnankronukansik kietkamapaan 1000 sce
MHUKpPOOTO KapIibl KapaxaT KepeK.

buonenkanapapl JKEHYYHYH OH KEJICUEKTYY bIKMaJapblHBIH Oupu -
HAHOOOIYKYOJIOpAY KOJJIOHYY, alap HAaHOOJYOMYHOH yiaM OHOIUICHKara OHOMN
i€ KUPUT KETET.

Bucmyr  HanoOemykuemepy |  MMIeH TeMeH  KOHIIGHTpalusaa
OaKTepHsUIapbIH ©CYLIIYHO TOCKOOJ 00J0T. BUCMYT KaMThIraH HaHOOOIIyKYesep
PEHTreH WIITETYy MEHEH Oupre Japbira TYpPyKTyy OakTepusuiapAbl eJITYPYYre
XKOHIOMIYY OOJTyIIIaT.

HaHo-3puT™Me IuCTUpIIEHTEH Cyyla >KapaTbUIraH HMIYJbCTYY IU1a3Maaa
METaJUIJIbIK BUCMYTTYH HAHOCTPYKTYPAChIHBIH MPOAYKTYCYHaH JasipJajiraH.

ChIHOO KYJBTypachl(TECT-KYyJbTypa) KaTapbl aiipan - OudumodbakTepusiian
O6JIYHI'6H MUKPOOpPTraHU3MIEp KOJITOHYJITaH.

Cytonryy 1% Bi: 1:10, 1: 100, 1: 1000, 1: 10000, 1: 100000
KOHIICHTPAIMSACHl MEHEH BUCMYT HAaHOPPUTMECHHEH Jasip/lajraH.

W3unaenren mpenapaTThlH MUHUMAJAYY OaKTepUIIUANYY KOHIICHTPAIHSICHI
aKbIPKBl TPOOMpKaga CYIONTYy JAEN JCENTENreH, MBIHIAa MHUKPOOPTaHU3MIUH
BU3YaJJIBIK ocyIry oonroH smec - 10-3% Bi.

W3unneeHyH HATHIDKACBIHAA, BUCMYT HAHOSPUTMECH H3WIIEHTEH TECT-
KyJIbTypachlHa KapaTra OaKTepUOCTATUKAIBIK JKaHa OakTepUUUIAYY Ul -
apaKeTTEep/IM Kacaapbl aHBIKTAJITaH.

benruneit keryyuy Hepce, OeykuelopAyH (PU3MKAIBIK KaHa XUMUSIIBIK
akTuBAYYJAyry 10moH lHMre 4elnH KECKMH TYpIA® 6©3TepeT, aHTKEHU Kep
YCTYHIIOTY KYYTOPAYH apakeTy 3aTThIH OCIll e alIThl aTOMIyK KaTMapbliHa TePeH
kupun kereT. Omuemy 10moH 1 HMre udelinH Oy KyuTep OOJIYKUOHYH OapbIK
aTOMJIOpYHa Taacup OJTeT, OyJl aHbIH MaccajblK JeHenepre (MeTauigapra)
CAJIBIITHIPMATYy KECKHH ©3TepYYCYH TymyHaypeT. HanobGemykuemepayH
OMONOTHSUIBIK ~ aKTUBAYYJYTY  acThlHAAa  WIMMIIO30p OWPUHYM  KE3EKTe
aHTHOAKTEePHAIIBIK, BUPYCKA KapIbl TAACUPIEPIU OUIUPET.

CanplmThlpyy YYYH OKCIEPUMEHT KYMYIITYH HaHOPPUTMECHH J>KaHa
Bifidobacterium gy maiimamanyy MeHEH IKYPry3yJreH. OKCHEPUMEHTTUH
KBIUBIHTBIKTAPHl KYMYII HAHOOOTYKYOIOPYHYH OH KYUYTYY OaKTepUIIUAINK
aKTUBIAYYJIYKK® 929 OKEHHH KepcoTTy. budumymbakTepusnmap Y4yH Kymyll
HAaHOOOJIYKYOJOPYHYH MHUHUMAIAYyy HWHruOuTopayk konmentpanuscel (0.0001
camMak. %, BHCMYT HaHOOOIYKYOJIOPYHYH MHHHMAIIYY WHTHOUTOPIYK
kounentparusicel 0,003 wt. % Bi. Nanosilver oudumnymbakrepusiiapra Kapiibi
BHUCMYT HaHOOOJIYKUOJIOPYHYH OaKTEpULUAUK aKTHUBAYYJIYTYHOH XKY3I6TeH 3ce
XKOTopy, OUPOK BHUCMYT HaHOOeJIyKuejiepy allka3aH MEHEH HWYerHIepAuH
KapajapblH JapblIOOA0 HAHOOENTWJIEpAN TY3YYHYH HETM3TH IPEKypcopiiopy
00y KambIibl MYMKYH. BUCMyT oop MeTaiuimapra TaaHIbplK, OMpOK all >KaHa
aHbIH OMpPUKMeEIIepH OUp a3 Yyiyy, aHTKEHHU ajlap HEUTpaayy Cyy SpUTMENIEpUH/e
KaHa  OWOJIOTHSIIBIK  CYIOKTYKTapAa  dJpHOEWT  aHa  ©Te  TOMOH
OMOXETKWIIMKTYYJIYKK® 33. A3 DSPUTMUTUTMHEH YyJaM BHUCMYT aHa aHbIH
KOULIyJIMajapbl KaHra JPOpJIMK CHUHOEWT, OIIOHIYyKTaH ajap allka3aH -u4eru
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xonyHaa makcumanayy sddexr kepcerymet [Chande N. et al., 2017; Taxup
C.Kadun xana 6amkanap.2017; MockaneB A.B. xxana Oamkanap., 2016].

Orepae  OuM3  BHCMYT  HaHOCTPYKTYpPaJIapbIHBIH  OaKTEPHUIHIIHK
aKTUBAYYJIYTY JKOHYHI® aiiTa TypraH OOJICOK, WYETH-KapblH HH(EKIHsIapbIH
JapbUIOOJI0 BUCMYT HAHOIpPENapaTTaphlH Tyypa KOJAOHYY YUYYH OMPHHYHU KOIY
BUCMYT HaHO-dpuTMecHHUH Oudunodaktepusira (Bifidobacterium) Gonron
CE3rHMUTUTH M3WIJCHIeHUH Oaca OeNruiee Kepek.

JAUCCEPTAIIMA BOIOHYA KOPYTYHIY

1.BucMyTTy KaHa CypbMaHbl HAHOCTPYKTHPJIOO HPOTOHIYK KaHa
anpoOTOHAYK  4Yeipesiepae: cyyaa, 3TWiI, wu3onponwi couptuHae, JIAMCO,
JAM®DA na KYPIY3YJay. P®DA, DIEKTPOHAYK MUKPOCKOIIUSIIBIK,

IPaHyJOMETPUKAIIBIK aHaJIU3I1 KOJIIOHYY MEHEH aJibIHTaH MTPOAYKTHIHBIH
(hazayibIk COCTaBbI, TY3YIAYILY, MOP(HOIOTUACH YHPOHYIAY. .

2.IIpoTOHIYK CYIOK 40lpeae HETU3WHEH METAJUIIBIK HAaHOCTPYKTYpPaHBIH
KaJIBIIITAHBIIIBI KYPO TYpPraHIbITbl, Cyyna,3TWi cnuptuHiae Bi skana SbHBIH
HAHOTYTYKY6eJIepy, M3omponwi ciupturie Bi skana SbHbIH map ¢gopmackiHaars:
HAHOOOJIYKYOJIOpY KaJbINTAHBIIIBl KYPO TYpPraHAbirbl aHbIKTaLAbL. [IpoToHIyK
4yeiipes1® BUCMYTTYH aHa CypbMaHbIH METAJUIIbIK HAHOTYTYKUYOJIOPYHYH KaHa
HAaHOOOJIYKYOJOPYHYH KAJIBIITAHBIINIBI C YYTEKTHK KaJIbIObIHA  KEJITUPTUY
4yelipeHYH 00iyiry MeHeH mapTTairad. CypbMaHbIH jKaHa BUCMYTTYH METaJUIIBIK
HAHOTYTYKUYOJIOPYHYH KAaJBIMTAHBIIIBI OyJI DSJIEMEHTTEPIUH TPaQUT CHIAKTYY
CTPYKTYpPACBhIHbIH HETU3UH/E UIIKE AlIBIPbLIAT.

3.CyyTeKTHK KaJbIObIHA KENTUPTUUYTHK aTMOc(epa KOK O0JITOH anmpOTOHIYK
JAMCO u [IM®A ueiipesie TOMOHAOTYA0M MYHO31OTY KapTHHA 0O0JIOT:
- Bi gumetuncynshokcuane poMO ChISIKTYY HAHOTYTYKTopAy Biz Sz sxana Oupa3
caHga cdepayblk MOHOKIMHHKAIBIK 0-Bi;O3; HaHOOenykuenmepyHyH — maiina
OoJIyIIly MEHEH, ail SMu cyyaa aucrepcus a-Bi,Os u3naepu 6070T, 6.a. apOTOHIYK
JUMETWICYIb(MOKCUTE KBIYKBUIAHABIPYYUY u4eipe (KYKYpT >KaHa KbIUYKBUITEK)
0achIMAYYJIYK KbLIaT.
- Bi nuMerundopmamuiie MOHOKIMHUKAIBIK  HAHOTYTYKTOPYH jkaHa o-Bi 203
MOHOKJIMHUKAJIBIK CUCTEMAChIH TY36T.

4. CyppMa NPOTOHAYK KU - (3TUIEHTIIUKOJIb) JKaHa Y4 - (TJIULEPUH)
aToMJlyy crupTTepre Ttaparanaa, emuemy 10mon 100 wmre uyeiliun O60aroH
chepanslk  HaHOOoaykuemepy -  Sb/Shb,O; maiima  OomoT.  AIbIHraH
HAHOKOMIIO3UTTH DJIEKTP SHEPTHUSICHIH CAKTOOUy Oarapessiap/blH KaHbl MYYHYH
TY3YY YUYH IIPEKYpPCOp KaTapbl KOJIJIOHCO OOJIOT.

5. byn xypamablH MaccaiblK 3pUTMECHH O€H30J0 IUCHEPIUSIIO0 KOy
MEHEH Bigg Sbho1 HaHOKYHMacChIH anyy TEXHOJOTHSCH CyHyIITaIraH.Bucmyt
MEHEH OalbIThIITaH BUCMYT-CYpbMa HAHOKYHMACHl SJIPOJIYK PEaKTOPJIOPAO
TEPMODJIEKTP IPUTMECH KaTapbl KOJIJAOHYIYITY KEpeK.
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6. AmkazaH-uuern HMHQEKUUATIApbIH JapbUIOOJO BUCMYT HETU3UHJIETH
HaHOIIpenaparTapAsl Tyypa KOJJIOHYY MakcaTblHaa OupuHum xomy WIDK
HaHOBUCMYTYHYH Bifidobacteriumra kapimbl OakTepUIIMAIUK aKTUBIYYIYTY
W3UJIICHTH.

JAUCCEPTAIUAHBIH TEMACBHI BOIOHYA KAPBISAIJIAHI'AH
IOMI'EKTEPIUH TUSMECH:

1. Hanouactuipl cypbMbl U3 uMITyJabcHOM 1uiazMbl B JIMCO u JIM®A. [Tekcr]:
[MatkaceimoBa A.A., MameroBa A.C., CatueB M.O. u np.] // U3Bectus HAH
KP, 2011. - Ne 4. — C.162-165. https://elibrary.ru/item.asp?id=27398104

2. Camoopranusaiys HaHOYACTHI] cepedpa B MMITYJIbCHON TUIa3Me B KUIAKOCTH
[Texct] / [MameroBa A. C., CatueB M. O., I'abdoposa X. U. u np.] // 3B. Har.
AH  Ksipr. Pecm. - 20122 - N 1. - C. 120-124.
https://elibrary.ru/item.asp?id=42873865

3. Hanorexnomorun B Keipreiscrane |[Tekct] / MartkaceiMoBa A. A,
CreipeiMOekoBa 3. U., MametoBa A. C. u ap.]. / Hayka n HOBbIE TEXHOJIOTHH. —
2013. — Ne 4. — C.119-130. https://www.elibrary.ru/item.asp?id=25081506

4. HaHOCTPYKTYphl BUCMYyTa U CYPbMBI, TMOJIYyYCHHBIE B OJHOATOMHBIX CITHPTaX.
[Tekct]: MatkaceimoBa A., CatueB M., CynaiimankynoBa C. // European
applied sciences, Section 3. Chemistry, 2013. - P. 87-89.
http://elib.cspu.ru/xmlui/bitstream/handle/123456789/497/%20%20%20%20%2
0%20%20%20%20 %20%20%20%20%20%20 %20%20 %20%20%20%20%
20%20%20%20.pdf?sequence=1

5. CatueB, M.O. HanotpyOku Bucmyta u3 JIMCO u JIMO®A. //M3ectuss HAH
PK. Cepus Xwumum wu texHomormm, 2013. — Ne 1. - (C.12-15
http://nblib.library.kz/elib/library.kz/

6. CarueB, M.O. Sb/Sb,0; kommo3uTHBIE HAHOYACTHIIBI, CHHTEC3UPOBAaHHBIC B
mHoroatoMHubix cruprax. //U3BECTUSA BY30B, 2014. — Ne 5. — C. 82-85.
https://elibrary.ru/item.asp?id=25113139

7. Sensitivity of bismuth nano-solution to diplococcussepticus and bifidobacteria
[Tekcr]: / [Syrymbekova E.I., Satiev M.O., Sulaimankulova S.K. and oth.] //
Modern Science. 2017. — Ne 11. - C. 18-21.
https://www.elibrary.ru/item.asp?id=32357746

8. 1Nanostructuring of a solid in a low-voltage pulsed plasma. [Tekcr]: /
[Syrymbekova E.I., Satiev M.O., Sulaimankulova S.K. and oth.] // Modern

Science. 2017. — Ne 10. — C. 15-22.
https://www.elibrary.ru/item.asp?id=305611151

9. BakTepuiuaHas aKTUBHOCTh METAJUIMUYECKUX HAHOYACTHIL [Texcr] /
[CeippimMOekoBa D.U., CatueB M.O., Kynaii6eprenosa J[.C. and oth.] /l
Hayxka, HOBbIE TEXHOJIOTUM U MHHOBALIUU Keipreizcrana. — Ne 4. — B.,

2020. — C.121-126. https://elibrary.ru/item.asp?id=45543737
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10. Carmes, M.O. /lucneprupoBanue criaBoB Bijx Sbx B uMmynbcHo#t ma3zme
B KHJIKOCTH C IEJIBI0 TONyYCHHs] TEPMODJICKTPUUSCKUX MaTepuanoB. [Tekcr]:
Carues M.J[., CeippiMbOexkoBa 3. // HAVYUHBIE HCCJIIEJJOBAHUSA B
KBIPTBI3CKOII PECITYBJIMKE, 2020. — N 2. — C. 60-65.
http://journal.vak.ka/category/god-2020/2-kvartal-god-2020.

Catue Mupiaanbek OposanueBuuTHH ''BHCMYT KaHa CypbMAaHBIH
HErM3UH/JAe HAHOMATEPUAJNIAPAbI CYy KaHA OPraHUKAJBIK 4eiipeae aiyy'
aered Ttemaza Temaga 05.16.08 - wHaHorexHosorusa. HaHocTpyKTypanbik
MaTepHAIIAp AMUCTUTM OOIHYA XMMMS WIMMIAEPUHMH KAHAUWIATHI WIMMUIA
AAPAKACHIH U3ICHUII AJTYYy YUYH Ka3bLITaH JUCCePTANUSCHIHbIH

PE3IOMECH
AYKBIY €O310P: BUCMYT, CypbMa, CHHEPreTUKA, HAHOTpyOKasap,
HaHOOOJYKY6Jep, IPOTOH jKaHa allPOTUKAIBIK YOHPeIepaery UMIYJIbCTYK
J1a3mMa, MUKpOOPTaHU3M/IEPTe CE3TUUYTUK, TEPMOIJIEKTPAUK HAHOCILIAB.
N3ni1166 00beKTHCH: BUICMYT MEHEH CYpPbMaHbIH JKaHa ajap]iblH SPUTMEJICPUHUH
ap KaHJal CYIOK ueipesiepje maijga OOJTOH HUMITYJIbCTYK IJIa3MajJilaH aJIbIHTaH
HaHOCTPYKTypajiapsbl.
M3uminee Temachl: MMIYJbCTYK IUIa3MaJlaH allblHTaH BUCMYT JKaHa CypbMa
HaHOCTPYKTypaiapsbl.
N3unieeHyH MakcaTbl JKaHa  MWIJeTTepPH: BHCMYT JKaHa CypbMa
HAaHOCTPYKTYypaJIaphlH Cyyna Maijga OOJroH MMIYJbCTYK IJIa3MaHbl, OUp KaHa
noivaroMayk — cnuprrepaud, JAM®PO  (numerundopmamuza) xkana JIMCO
(mumeTuncynbGOKCHT) KOJIOHYT CUHTE3/106.
N3ungee muiaerrepu:
* BucmyTTy XaHa cypbMaHbl CyyjAa, 3T COUPTUHAE, U3OMPONUI COUPTUHAE |,
STUWJICHTIIMKONO, Tiunepunae aHa JM®DA- muvmermndopmumne, JIMCO-
JTUMETHICYIb(OKCUIAE HAHOCTPYKTHpIOo. Sb/SbyO; HAHOKOMIIO3WTHH alyy,
TEPMODJIEKTPJIUK HaHOKyWMaapabl alyy MakcaTbiHaa Bi-SbHbIH KyliMaapbiH
JUCIIEPTUPIION.
* BUCMyTTyH, CypbMaHbIH, BACMYT-CypbMa 3PUTMEIEPUHUH HAHO TY3YMAOILITYPYY
MPOMYKTYJIAPBIHBIH  (Pa3alblKk KypaMblHa (DU3UKATBIK-XUMUSIIBIK CaJIBIIITHIPMA
ananmu3au P® (pentrenodazusnpik ananmmz), [IOM (eTkepyydy dJIEKTPOHIYK
Mukpockonus), COM (ckaHepneedy »3JIEKTPOHAYK MHUKPOCKOMHS) KOJJIOHYY
MEHEH XKYPry3yy.
* IMIyJICTYyK 171a3Majia ajdblHTaH HAHOBUCMYTTYH OaKTEPUIIMAANK aKTUBIYYJIYTYH
U3UIII00.
W3unaee MeTOIOpPY KaHA ammaparypa: peHTreHoda3oBbld Tanmoo (X-ray)
kapara mgudpaktomerpe Rigaku RINT 2500, ckaHupytomas 3JIEKTPOHIYK
mukpockonus (SEM) kapaTta ckaHupymomeMm 3JeKTpoHIyk Mmukpockore JEOL
JSM-6490LA, npocBeunBaromas 31EKTPOHAYK MHKPOCKOIUS HKOTOPKY YpPYKCaThl
TEM  (Transmission electron  microscope) dIEKTPOHAYK  MHUKPOCKOIIE
mapkaceigaarsl JEOL-200 FX, rpanynomMeTpudeckuil Tainaoo xKypry3yiaay MEHEH
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naiinananyy amnmapatelHbiH Beckman Coulter, N4 Plus Submicron Particle Size
Analyzer. BucMyT MEHEH CypbMaHbIH HAaHOCTPYKTypajapbl CYIOK u4eilpere
OaThIpbUIraH THUEUIENYY METAJUIIBIH 3K 3JIEKTPOAYHYH OPTOCYHJa Maiia 60iIroH
UMITYJIBCTYK IJIa3MaJia METAJIJI MaalbIMAaTTapbIH Yauyy MEHEH KYPIry3YJay.
AJIBIHI'aH HATBIKAJAPABIH  MJIMMHHA  KAHBUIBITbI. bupuHUM KOy
JUCHEPCHUSUIBIK YOWPOHYH MYHO3YHO Kapalla BUCMYT, CypbMa jKaHa alapiAblH
OPUTMEJIEPUHUH HAHOCTPYKTYpaaoo MPOAYKTYJapbIHBIH (ha3ajblk KypamblHa
TaJJI00 KYPry3yiny. BucMyt xaHa cyppMa HETU3MHIETH METAIL, CYJIb(UI, OKCUA
HaHOTpyOamapel  KaHa  HAHOOOJYKYelep  MEHEH  KaTrap,  KeJIEeUeKTyY
TEPMOAIEKTPIUK MaTepuaniap Y4YH HaHOKyHMazap CUHTE3/1EIIHII,
HaHoBucMyTTyH Bifidobacteriumea ce3ruuturu U3MIACHIEH.
Koanonyy 0oroH4a cynymrap. M3unneenyH HaTblikanapsl HAHOMaTepHalaapbl
allyy ~ MakcaThlHJa  HMITyJbCTYK  IJa3Maja  CypbMa  JKaHa  BUCMYT
HAHOCTPYKTYpaJlapblH ©3YH-03Y YIOIITYPYY TEXHOJIOTUSIIAPHIH UIITEM YbITYY YIYH
KOJJIOHYJIyUly MYMKYH. BHUCMyT HaHOCTpyKTypamapbl yiIyJdl METaJULIbIH
MaccajblK KOIIyJIMalapblHA CAJIBIUTHIPMATYy BHUCMYTTYH Kypambl a3blpaak
OONTOH Japbl-JapMEKTEpAM HIITeN 4Yblryyra xapjaam Oeper. HaHoBucMyTTyH
Bifidobacteriumea ce3ruuTUrMH WM3WINOOHYH HATHIMDKANAPHl  MEIUIIUHAHBIH
Herusru "3pIsiH KentupOe" npuHuuOuH O0y3000 yuyH mMaaHwinyy. Bucmyrt napsi-
JApPMEKTEPUH JKyMIIIaK 1apblJI00 TEXHOJIOTUSACHIH UILITEN YBITYY, MUCAJIBI, alllKa3aH
KapachIHbIH KaHa alllka3aH MEHEH MYKEe WYETMHUH pak MIMIIMKTEPUHUH cebedu
OOJITOH.

PE3IOME
auccepraumu  CarueBa  MwupaanOexka  OposanmeBnua  «Iloaydenue
HAHOCTPYKTYP HA OCHOBE BHCMYTa M CypPbMbl B BOJAHOH M OPraHUYeCKHX
cpeaax) Ha COMCKAHHWE YYEHO# CTelmeHHW KAHAMAATa XMMH4YECKHX HAyK IO
cnenuagabHocT 05.16.08 - HanoTexHoornu. HaHOCTPYKTYpHBbIE MATEPHAJIBI.
KiroueBble ciioBa: BUCMYT, CypbMa, CUHEPIreTHKA, HAHOTPYOKH, HAHOYACTHIIHI,
UMITYJIbCHAS TUIa3Ma B MPOTOHHBIX M alpOTOHHBIX Cpellax, YyBCTBUTEIBHOCTh K
MHKPOOPTraHu3MaM, TEPMOIEKTPUUECKUI HAHOCILIAB.
O0beKT wucCIeI0BAHUA: HAHOCTPYKTYPUPOBAHHE BUCMYTa M CYpPbMBI U HX
CIUUIABOB B UMITYJIbCHOM IJIa3M€, CO31aBAEMOM B PA3JIMYHbBIX KUIKAX CpeAax.
IIpeamer ucciaeqoBaHMs: HAHOCTPYKTYPhl BUCMYTa U CYPbMbI W3 HUMITYJbCHOM
TJ1a3MBI.
Hear wuccaenoBanus: CuHTE3 HAHOCTPYKTYpP BHCMYTa U CYpPbMBI C
WCIOJIb30BAHMEM HUMITYJIBCHOW IIJIa3MBbl, CO3JaBa€MOW B BOJHOW U OPTraHUYECKUX
cpenax.
3agaum uccjie0BaHUA:
* HaHocTpyKkTypupoBaTh BUCMYT, CYpbMYy B BOJI€, 3THJIIOBOM, H30IMPOMUIOBOM
CIUpTax, dTUJIEHTIIMKOJNE, ruiepune u MDA — mumerundopamune, JMCO —
mumetricyibdokeuae. I[lonyunts Hanokommosut Sb/Sh,O;, aucneprupoBath
crutaBel Bi-Sb ¢ 1enbio noiayyeHus TepMO3JIEKTPUYECKUX HAHOCTIIIABOB.
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* IlpoBecTy (QU3MKO-XMMHUYECKUN CpPaBHUTEIbHBIM aHanu3 (a3oBOro COCTaBa
IPOIYKTOB HAHOCTPYKTYPUPOBAHUS BUCMYTa, CYpPbMBI, CIUIABOB BUCMYT-CypbMa C
ucrnonb3oBanueM PDA (pentrenodaszoBenii anamus), [IOM (mpocBeunBaromas
ANEKTPOHHAs MUKpocKonus), COM (ckaHupyroniasi JIeKTpOHHAsE MUKPOCKOIIHS).

* U3yunth GakTepuIuAHYI0 aKkTUBHOCTh HaHoBUCcMyTa u3 UIDK mo oTHOImeHuio k
Bifidobacterium.

MeToabl ucc/ieIOBaHUsSI U anmaparypa: peHTreHoda3oBeiii aHanu3 (X-ray) Ha
nudppakromerpe Rigaku RINT 2500, ckanupyromias 3JeKTPOHHAS MUKPOCKOIIHS
(SEM) Ha ckaHupytomiem 3iekTpoHHOM Mukpockorne JEOL JSM-6490LA,
IIPOCBEUMBAIONIAS JJIEKTPOHHAST MHKPOCKOMHUS BBICOKOTO pasperieaus [EM
(Transmission electron microscope) Ha 3JICKTPOHHOM MHKpockorie Mapku JEOL-
200 FX, rpaHyJoMeTpUUYECKH aHamu3 ObUT MPOBEACH C UCIOJb30BAaHUEM
annapara Beckman Coulter, N4 Plus Submicron Particle Size Analyzer.
HaHocTpykTypupoBaHHe BUCMYyTa U CypPbMBI OCYIIECTBILIOCH JUCTIEPTHPOBAHUEM
JAHHBIX META/UIOB B WMITYyJbCHOH IUTa3Me, CO37aBaeMOd MEXKIy JBYMS
AJIEKTPOJIAMH U3 COOTBETCTBYIOIIETO METaJlIa, TOTPY>KCHHBIMHU B KHUIKYIO CPEY.

HayuyHasi HOBM3HA MOJIy4eHHBIX pe3yJbTaToOB. BIiepBhie TIPOBEICH aHAIH3
¢da3oBOro cocraBa MPOIYKTOB HAHOCTPYKTYPHPOBAHUS BUCMYTA, CYpPbMBI U HUX
CIUTABOB B 3aBHCHMOCTH OT TPHUPOJLI AUCHEPCHOHHON cpeapl. Hapsamy c
METaJUIMYECKUMHU, CYJIb(PUAHBIMUA, OKCUIHBIMA HAaHOTPYOKaMU U HAaHOYACTUIIAMU
Ha OCHOBE BHCMYyTa M CYPbMBI, CHHTC3UPOBAHBI HAHOCIUIaBBI Bij(Shy
MEPCTIEKTUBHBIE TEPMODJIEKTPUUYECKUE MaTepuaibl, U3y4eHa UYYyBCTBUTEIHbHOCTH
HaHoBHcMyTa K Bifidobacterium.

PexoMeHaa1[uM 10 MCNIOJIB30BAHUIO. Pe3ynbTaThl HCCIIEIOBAHUN MOTYT OBIThH
WCIIOJIb30BAHBI JJIsl HAMPABIEHHON pa3pabOTKHM TEXHOJOTHUH CcamMOOpTaHU3aIluu
HAaHOCTPYKTYP CYpbMBI U BHUCMYTa B HUMITYJbCHOW TUTa3Me€ C IENBIO TMOJYYCHUS
HaHOMaTepuanoB. HaHOCTPYKTypsl BHCMyTa TMOMOTYT pa3paborath Oosee
JIEHCTBEHHBIC JICKAPCTBEHHBIC TIpErapaThl ¢ TOpa3l0 MEHBIINM COACpKaHUEM
BHCMYTa B CPAaBHEHHUU C MACCUBHBIMU COCTUHEHUSMH ITOTO MeTaiuia. Pe3ynbrarhl
UCCIICIOBaHMs YyBCTBHTEILHOCTH HaHOBHCMYyTa K Bifidobacterium, Baxubr s
TOTO, YTOOBI HE HAPYIIUTh OCHOBOMOJATAIONIMNA TMPUHIWN MeaunuHbl: «He
HaBpeIn» M pa3paboTaTh MIAASIIYI0 TEXHOJOTHIO JICUSHHS TIpernapaTaMu BUCMYTa,
Hanpumep, ot Helicobacter pylori, koTopblit sBjsIeTCS MPUUYUHOMN S3BBI KEITyIKa U
PAKOBBIX OIyXOJIEH KEITyIKa U TOHKON KHILKH.

SUMMARY

of the dissertation of Satiev Mirlanbek Orozalievich "Obtaining
nanostructures based on bismuth and antimony in water-organic media' for
the degree of Candidate of Chemical Sciences in the specialty 05.16.08 -
Nanotechnology. Nanostructured materials.

Keywords: bismuth, antimony, synergetics, nanotubes, nanoparticles, pulsed
plasma in proton and aproton media, sensitivity to microorganisms, thermoelectric
nanoalloy.
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Object of research: nanostructuring of bismuth and antimony and their alloys in
pulsed plasma created in various liquid media.

Subject of research: nanostructures of bismuth and antimony from pulsed plasma.
The purpose and objectives of the study: Synthesis of bismuth and antimony
nanostructures using pulsed plasma created in water, monoatomic and polyatomic
alcohols, DMFO (dimethylformamide) and DMSO (dimethyl sulfoxide).

Research objectives:

» Nanostructure bismuth, antimony in water, ethyl, isopropyl alcohols, ethylene
glycol, glycerin and DMFA — dimethylforamide, DMSO — dimethyl sulfoxide. To
disperse Bi-Sb alloys in order to obtain thermoelectric nanoalloys.

» Conduct a physicochemical comparative analysis of the phase composition of the
nanostructuring products of bismuth, antimony, bismuth-antimony alloys using X-
ray diffraction (X-ray phase analysis), TEM (transmission electron microscopy),
SEM (scanning electron microscopy).

 To study the bactericidal activity of nanovismuth from IPJ in relation to
Bifidobacterium.

Research methods and equipment: X-ray phase analysis (X-ray) on a Rigaku
RINT 2500 diffractometer, scanning electron microscopy (SEM) on a JEOL JSM-
6490LA scanning electron microscope, high-resolution transmission electron
microscopy TEM (Transmission electron microscope) Using a JEOL-200 FX
electron microscope, granulometric analysis was performed using a Beckman
Coulter, N4 Plus Submicron Particle Size Analyzer. Nanostructuring of bismuth
and antimony was carried out by dispersing these metals in a pulsed plasma created
between two electrodes of the corresponding metal immersed in a liquid medium.
Scientific novelty of the results obtained. The phase composition of the
nanostructuring products of bismuth, antimony and their alloys depending on the
nature of the dispersion medium is analyzed for the first time. Along with metallic,
sulfide, oxide nanotubes and nanoparticles based on bismuth and antimony, Bi;.
xSbx nanoalloys — promising thermoelectric materials - were synthesized, the
sensitivity of nanovismuth to Bifidobacterium was studied.

Recommendations for use. The research results can be used for the targeted
development of technologies for the self-organization of antimony and bismuth
nanostructures in pulsed plasma in order to obtain nanomaterials. Bismuth
nanostructures will help to develop more effective drugs with a much lower
content of bismuth in comparison with massive compounds of this metal. The
results of the study of the sensitivity of nanovismuth to Bifidobacterium are
important in order not to violate the fundamental principle of medicine: "Do no
harm™ and to develop a gentle technology of treatment with bismuth preparations,
for example, from Helicobacter pylori, which is the cause of stomach ulcers and
cancerous tumors of the stomach and small intestine.

28


User
Размещенное изображение


29





