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HAYYHOI'0 PYKOBOAUTENA MO AUCCEePTAIHOHHON padoTe
Maxknposa MxpomMa AxmazosHua
Ha TeMy: «IIpoueccsl obpasoBanms KOOpAMHALMOHHEIX
COeNUHEHNH cepedpa ¢ METHOHHHOMY», [PeICTABICHHON
Ha COMCKaHMe YYEHOH CTenenH KauauaaTa XUMUYECKHX HayK
no cienpansHoCcTH 02.00.04.- usnyeckas xumus

Huccepraupondas pabora Manxkunosa HMxpoma AxMmafoBH4Ya Ha Temy:
«[Tponecch 06pazoBaHus KOOPIAHHALMOHHBIX COSTUHEHUI cepebpa ¢ METHOHIRHOM
BRIMOJIHeHAa Ha Kadeupe HEOPraHMYecKOH XVMHMH XUMHYECKOro (haKyJbTeTa
"Ta/DKUKCKOro  HaLMOHAJIPHONO YHMBEpCHTeTa fmo TeMaMm: «(CHUHTE3 U HCCledOBaHue
KOODJIMHAITMOHHEIX COCAMHEHMH penusd, mMomudneHa, MeAu, jKejnesda, Kobanbra,
HUKeNs, UHHKa, cepedpa, MapraHi@, 30/10Ta W HEKOTOPHIX JIAHTAHOWIOB B
pPacTBOpPaX MW IIOMCK TNPAKTHYECKHX ACMEKTOB MX IIPUMEHEHHS»,  HOMEp
rocygsapcteeHnon peructpauun TGR 011TG6044  2016-2020 ror., a Takxke
«KommiekcooOpasopaHue d-mepexogHBIX MeTal[oB C YYacTHEM AaMHMOHBIX H
THOAMHUAHEIX JIMTAHJ0B B BOAHBIX M BOJHO-OPraHUYECKHX pacrBopax», 2020 -
2025 . 1.

B nepuon moaroToBKK AHcCEpTallUM OH OBUI acIUPaHTOM YKA3aHHOH BbILIE
kagenpsl. B HacTosimmee Bpems paboTaeT KOMIBIOTEPHBIM  OHEPATOPOM
OJArOTOBUTENBHEIX KypcoB npd THY. 18 utons 2015 r. OKOHUMI MarucTparypy
XUMMYecKoro - (hakynbreta TanmxuKCKOro HAIlMOHAIIBHOTO YHHMBEpcHTeTa. Emy
Obl1a MPUCBOEHA KBaU(pHKaUuA—MarucTp, aumiaom 3a Ne 0001796 ot118.06.2015 r.

AKTYaJIbHOCTL TeMbl JHCCEPTALHMH. KOOPIMHALMOHHBIC COSHUHEHHS
NEPEXONHRIX METAUIOB JIMPOKO HUCIONB3YIOTCA B MEHMIMHE  (apMaKkoIoTHy,
BETEPHHAPHH, arpapHOW TIpoMBILneHHoCTH. Cepelpo U ero KOMITUIEKCHI 3aHMMAKOT CPEU
HHX 0co0oe MecTo Graroaapsi CBOMM BBICOKUM aHTHMHKPOOHBIM CBOHCTBAM. DTHM
OOBsCHAETCS CUTyaudss ¢ UHTEHCHBHLIMM  HMCCJIS/IOBAHUAMH  AKTHBHOCTH
koMILtekcoB Ag(l), ocobeHHO ¢ OHOAKTUBHLIMU aMHHOKHCIOTaMu. Kpome Toro, Ha
UX OCHOBE TIONYHaroT 6e3 MoOOHHOTo AeHCTBHS 3QpeKTUBHBIE CepaedHO-COCYIHCThIE,
HOOTPOITHFIE, TIPOTUBOBOCTIATTHTENTEHEIE JIEKApCTBCHHBIE npenaparkt,
UMMYHOMOJTYJIITOPBL, JUIS JICUEHUS OCTeOTopo3a W (DYHKIWH KeTYHOYHO-KHHIEYHOIO
tpakTa (OKKT). CepeGpo u ero xoMiuiekChi B BHJIE HAHOCHUCTEM HPUMEHSIOTCS TNPH
CO3AaHUKX MaTepuanoB (MOKPHITHH) [POTE30B, a TaKXKe  JMArHOCTHYECKUX
npubopos. Cnenyer OTMETUTh, UTO YKasaHHBIE COSMHEHMs el Iupe
UCIIONB3YIOTCA B arpapHoil NPOMBIIUIEHHOCTH KaKk CTHMYJIATOPBI pOCTa, a B
TITULIEBOACTRE M BeTEPUHAPHH, KaK OHONOTHYECKY AKTHBHEIE MHMKPOTOOABKM K KOPMAM



YKHBOTHBIX M NTHL]. B CBS3U C U3NOXKEHHBIM, VIS Pa3paboTKu BHICOKOI(D(hEKTUBHBIX
JIEKAPCTBEHHBIX CPEICTB LIMPOKOTO CHEKTpa NeiCTBHA, CTHUMYNIATOPOB pOCTa,
MHUKpPOYZOOpeHuii 4 MMKpomoOaBOK K KopMaM KoMmiekcel  cepebpa(l) ¢
NpUPOIHBIMH AMUHOKHCIIOTAMH SIBNSIOTCS Hanbomnee MepCrieKTHBHBIMHA.

IlosToMy, uccnemopaHye NPOLECCOB  (GOPMHPOBAHMS  KOOPAMHALIMOHHEBIX
COSMMHEHNI METaJUIOB, OCOOEHHO cepedpa(l) ¢ mpupomHEIMA AMVHOKHMCIOTAMHA
OTHOCHTCS K HauOolee IpHOpPUTeTHOMY HAIIPABIIEHHIO COBPEMEHHON KOOPIHHAIIMOHHOM],
OHOHEOPraHNYECKOkH, HEOPTaHNYECKOM, a TaKKe QU3MYECKOH XIMHIA.

Heabio aucceprannonnoii padorbi Mamkunosa M.A. saBisercs BHIIBIEHHE
0COOCHHOCTeA 3aKOHOMEPHOCTEM TIPOLECCOB  (POPMIPOBAHUS  KOOPIMHALIMOHHBIX
coeaMHeHM B cucTreMe: Ag(l)-MeTuoHMH — BOAR, oNpeNeleHHe COCTaBa, Oa3HCHBIX
CBOHCTB, CHHTE3, HCCISIOBAHIE XUMHUYECKHUX W OHMONOIYYecKHX CBOHCTB
00pasyroLNIXCs KOMIDICKCOB.

Ha nepsom sTane ucciaenosanus (2016-2017 r.r.) npoBelieH TOJHBIA aHATH3
JUTEpATYpPHl IO TeMe AHMCCEpPTalMH 3a mociefHue 45 jer, onpeneneHs eé
aKTyalIbHOCTD, LIeNIb U 3a/1a94 UCCIe1OBaHMS.

Ha Bropom 3rame (2018-2020 r.r.) meronoM pH-MeTpHYecKOro THUTPOBaHUA

HCCIIEOBAHE] IIPOLECCH] AIEKTPONUTUISCKOH JMCCOIHAIIMN METHOHHHA B BOAHOI
cpene W 0Opa3oBaHHs KOMIUIEKCHBIX COeIWHeHHH cepebpa ([) ¢  ykasaHHBIM
JIUraHI0M B BOOHBIX PACTBOPAX, X (PH3HKO-XHMITYECKHe U OHOMOTIMSIECKUE CBOMCTRA.
Ha Tperbem stane (2021-2023 . 1) npoBeneHsl pacieThl, aHAIN3 U 0000LIeHNe BCeX
SKCIEPUMEHTAILHO ITOMYYEHHBIX JaHHBIX, IIOABSACHBI MX WTOTH M CIENaHBl BBIBOMBL
TpozeaHa pabota 1o ohOpMIEHHIO TUCCEPTaLHML.

Jpccepralisi COCTOMT M3 BBelleHWS, 4 [IaB, 3aKIOYEHMs], BBIBOIOB, CITHCKA
nurepatypbl u3 165 BaMMeHOBaHIIL, MTOKEHHBIX Ha 126 CrpaHMiaX KOMIIBIOTEPHOIO
Habopa, Biuouaet 20 prcyskoB, 30 Tabmay u mprioxerye (6 cp.).

Beenense MOCBAIIECHO aKTyalTbHOCTH TEMBI JUCCEPTAIWH, HEOOXOMUMOCTH ITpOBENeHIS
JAHHOTO KCCNeNOBaHuUs, NPEACTARICHIIO IIeNH U 33184 paboThl, OCBEIlieHHIO e HayqHOH
HOBHUSHB! U HAYYHO-IIPAKTUIECKOIO 3HAYECHWS, MOJIOKEHMHM, BBIHOCHMBIX Ha 3allUTY,
OTHCAHMIO CTPYKTYPBL.

Iepeas mapa guccepTalMOHHON PabOThI BIJIIOYAST TPH TOApas/ieia U MAaTePHAIBI TI0:
METHOHHHY, ero ofmmM ¥  KOMIUIEKcooOpasyloImuM  CBOMCTBaM;
KOOPAVHALMOHHBIM  COeJUHEHHIM cepebpa U JPYTUX METAJUIOB ¢
aMHHOKHCJIOTaMU; cepedpy, ero Qu3uKo-XUMHIECKUM U KOMIUIEKCOOOPa3yoIuM
CBOMCTBaM.

Bo Bropoii ritaBe NpuBOASTCS METOOMKY CHHTE3a PEAKTHBOB UX CTaHAApTH3aLUs
mna pH-meTpudeckoro TUTpOBaHHS U U3ydYeHUA NPOTOJUTHYECKHUX CBOKMCTB
METHOHHHA, 8 TaKoKe TPOLeCcCOB KOMILIEKCOOOpa3oBaHHs cepedpa ¢ HecaenyeMbIM
AUraHAoM, METOAHKU IIPOBENEHHs CTAaTHCTU4eCKOH oOpaboTKM pe3yNbTATOB U
pacyeTa KOHCTAHT 00pa30BaHUsI KOMIUIEKCOB, H3YYEHUS MMPOLECCOB MPOTOHHU3AIIHH
# JeIpOTOHM3AMU METHOHWHA B BOHOH cpele.

Tperpa rnaBa uccepTalil COCTOMT U3 HAHHBIX MO HCCJIENOBAHUIO CHCTEMEI
Ag(l)-amuHOKMCIOT2 (METHOHMH)-BOZA: H3YUEHHIO MPOLECCOB  KOMIUIEKCO-



oOpaszopanus B cucreMe Ag(l)-mMernonuH—Boga merogom pH-Merpun; cuHTE3y M
3JIEMEHTHOMY  aH&IM3y  KOMIMJIekcoB cepedpa ¢ mernonuHom; HK-
CIIEKTPOCKOIIMYECKUX HUCCIEJOBaHUN METHOHMHHEIX KOMIUIEKCoB cepebpa(l),
MOJISKYJISIPHONT ~ 3JIeKTPOIIPOBOMHOCTH  KOOPAWHALUMOHHBIX  COEOUHEHHH,
3MEKTPOTUTHIECKNX  CBOMCTB  KOMIUIEKCOB  cepebpa ¢  METHOHHUHOM,
PEeHTTeHO(a30BOMy aHaIU3y KOMIUIEKCOB cepebpa (I) ¢ uccienyemMeIM JiuraaioM.
YerBepTass ryaBa  BKIIOYACT  Pe3yJbTaThl  7a0OpaTOpHBIX  UCIBITaHUH
KOOPAUHAUMOHHOIO coequHeHus cepebpa(l) ¢ MeTHOHMHOM Ha TMIUIEHWLIE WU
MOBBIICHHS KAYECTBA CEMSH (PHEPrUyl NPOPACTAHUS U BCXOKECTH) B pPe3ybTaTe
NIpeanroceBHON 06paboTKH.

Hayunas HoBu3Ha paGoThL.
o  [Ipouecch AMMEKTPOMMTHHECKOH MCCOMANN METHOHIHA B BOJIHOM cpefie BIEpBEIe
HccsleloBalbl MetonoM pH-metpru 1pu Temmneparype 298,16 K, woHRnoil cpepe 0,1
MOJIB/JI, paccuMTasbl 3HadeHus pKj, pK, , KOTOphle HEOOXONMMBI B JanbHEAUIEM JUIS
TEPMOIUHAMMYECKHX PACYETOB IIPOLIECCOB KOMILIEKCOOOpA3OBAHU.
* C ucnons3oBaHueM MeTofa pH-MeTpyH, B BOIHBIX pacTBOpaX METHOHMHA U
WoHHO# cune pacteopa 0,1 mMone/n, Temmeparype 298,16 K mecnenoBaHbl nponeccst
dopmupoBarus komIuiekcoB cepebpa(l).
o 3aKOHOMEPHOCTH  (QOPMUPOBaHMS  METHOHMHHBIX  KOMIUIEKCOB  cepedpa,
YCTAHORJIEHHBIE BIIEpBBIC, OMpellesieHHble WX COCTABBL, OasucHble U  MOJeNbHbIE
napameTpsl, OONACTH pacTIpeneseHMs i IOMHHHPOBAHKMSL.

. IlpennoxeHsl BHEpPBBIE ATOPUTMBI TEPMOJVHAMUYECKIX pacueToB M MONHOM
CTAaTUCTIUECKOI 00paboTKi pe3yIETaToR 3KCIIepuMenTa MeTogoM pH-MeTpun.
. INosyueHsr KOMILTEKCHL cepedpa ¢ METMOHMHOM, M3yUeHbl UX COCTABEI U BIIepBBIe

IpeVIOKEHB! ONTHMAJBHBIE YCIOBUS BBINENSHMS W3 pacTBOpa C MAaKCHMalbHBIM
TIPAKTUECKIAM BBIXOZIOM.

. Meronom MIK-criekrpockoniy W3yueHa KOOpAMHALMA METHOHMHA ¢ [EHTPATEHEIM
aToMOM KoMIUTekcooOpasoBarenem — cepebpoM. [IpoBeneHsl peHTreHO(a30BbI aHATI3
KOMILTEKCOB cepebpa ¢ MeTHOHVHOM M W3y4eHa MX JEKTPOIPOBOIUMOCT. YCTAHOBJIEHA
3aBUCHMOCTL JNEKTPONPOBOJHOCT KOMIUIEKCOB OT TEMIIEPATyphl U OIPENENeHs
UMCIIEHHBIE 3HAYCHMS SHEPTWM aKTMBAUMU  VIEKTPOJIUTHYECKOH IMPOBOAMMOCTH
KOOPJVHAITMOHHEIX COEIMHEHNH.

e[ IpoBeaeHs! 1abopaTopHBIe HCMBITAHMS KOMILIEKCOB cepedpa ¢ METHOHUHOM Ha
ceMeHax mmueHWbl copra «Cadenak», BBIIRIEHB WX OUOIOITMYECKM AKTHBHBIE
XapaKTEPUCTUKA U IOAMKHUTENBHOE HX RIMSHHE [P TPUMEHEHWW B Ka4eCTBE
CTUMYJISITOPA POCTA CEMSH B PE3YJIETATE UX YBIDKHEHUs [Iepel CeBOM.

JInuHbi BrJIAA conckarens, Mamxumorem LA, chopmyIMpoBaHbl LETH U
3aaH HCCIIEIOBAHNS, TIPOBEIEH NONHBIA aHaNU3 JIUTEPATYPHBIX JAHHBIX O TEMe 3a
nocnexure 45 ner, NpoBeleHBl Bce SKCMEPUMEHTBl, UWHTepnpeTalms ¥ o0paborka
JIAHHBIX, a TakoKe ChOopMyIIHpOBaHE! 0OLIHe BRIBOMEL [TomydeHHbIe KCIIEpUMEHTAIEHEIE
pe3ylIbTaThl O(pOPMIIEHB! B BUIE CTarel, TE3WCOB JOKIANOB KOH(EPEeHLHI pasiUyuHON
YPOBHSL.

IyGauxamun. [To marepuanam icceprariy onydmikosaHo 16 paGot, B TOM 4wicrie

4 Hay4dHBle CTaTbM B BeNYILMX PELCH3UPYEMBIX H3NAHUSX, ONpeleleHHBIX BsIcieil



arrecTalMoHHON komuiccned PecrryOmiku Tamiaikuicran, 11 crateli 1 Te3MCOB IOKNIANOB B
Marepraax KOH(pEpeHIMA paiHOTO YPOBHS, HMeeTcs | Manbii rmareHT PT.

Ilpu BbINOSHEHUW AuccepranuoHHOH paboTel Mamxuzor M.A. nokasan
cebsl Kak OYeHb OTBETCTBEHHDLIM W XOPOLIO 3HAKOIMUN (HIHHYECKYIO XHUMUIO
CIELHAIUCT, C BCECTOPOHHEH TeopeTuueckoit 6azoii. Jloctarouno Oonpiuoi 06beM
SKCIIepUMEHTaNbHON!  paboThl  BRINOJAHEH UM caMuM. B pabote Owlmu
MCIIONB30BaHbl METO[ IoTeHuuomerpuueckoro (pH-meTprdeckoro) THTpoBaHUS,
HK-creKTpoCcKonns, eKTPHIeCKOl, IIPOBOAUMOCTH KOMITIEKCHBIX COSIHHEHUH,
3NIeMEeHTHBIH W peHTreHo(a30BBIH aHaTH3Bl, OCHOBAMM KOTOPBIX OH BIajeeT.
Bosnukaromue npobnemsl OH cTapaics peiluth caM. Bee pacueTHble paboThl OH
NIPOBOAWI CaMOCTOATEIIBHO, MTOJIHOCTBIO BlIafleeT KOMIIBIOTEPOM U XOPOUIO 3HAeT
uHpopmatuky. Cuwrtaio, uro Mamkugos M. A. sBIseTcs NOATOTOBIEHHBIM
CHEIMAIMCTOM M 3acAyxHBaeT TNpPUCYXIEHUS Yy4eHOM CTelneHu KaHIUZaTa
XHMHYECKUX Hayk no cnenuansHocT# 02.00.04 - dusnyeckas xuMus.
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