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PEOEPAT

O6beM AuMIOMHON paboThI cocTaBisgeT 39 CTpaHUIl, BKIIOYAs S PUCYHKOB,
17 tabnuu. bubnuorpadus — 23 aUTEpaTypHBIX HCTOYHUKA.

KmroueBbie  crnoBa:  Hykieopwmsn,  dIeKTpodui,  HYKICO(PHUIBHOCTD,
AIIEKTPOJIbI, FEKTPOIHBIN NOTEHLIAAT, AHUOHBI.

Lenp paboOTH: HM3MEPEHHWE OTHOCHUTENBHOM HYKICO(DUIBHOCTH aHHUOHOB
HEOPTraHUYECKUX KUCIOT.

B nmpomecce paboThl HMCHOJB30BANKMCH SJIEKTPOXHUMHYECKHE METOJBI:
U3MEPEHHUE PA3HOCTHU AIEKTPOIHBIX MOTEHIUAJIOB MEXITY MEIHBIM, AJIFOMUHUEBBIM
U TpaduUTOBBIM 3JEKTpoAaMH. Takxke MpUMEHsITUCh pH-MeTpust Iisi KOHTpOJIA
KHCJIOTHOCTH PACTBOPOB U CTATUCTUUECKUI aHAIU3 JaHHBIX.

N3ydensl 3J1IEKTPOIHBIE CBOWCTBA BOJHBIX PACTBOPOB COJIEW HATPHUS U Kaus
¢ pasnmuuHbiMu aHumoHamu, Bkiodas OH-, F-, Cl°, Br, I, NOs, SO+*, COs*,
SCN-, NO:z", H2POs u CH3COO™ npu xonuentpauusx 1 monw/a u 0,1 mons/n. Ha
OCHOBAHHMM 3KCIEPUMEHTANBHBIX JAHHBIX MOCTPOEHBI PAbl HYKICO(DHIBHOCTH.
VYcranosneno, uto rtuapokcua-uon (OH') u Propun-uon (F) obnamator
HauMOOJbIIEH HYKICO(UIBHOCTBIO W 3TO JI€a€T BO3MOXXHBIM M BBITOJHBIM
UCIONIb30BaTh (Qropua-uoH (F) B peakuusx HyKI€OPUIBHOIO 3aMEIIECHUS B
paauKanax Jjs HoJydeHHs] PTOPOPraHUYECKUX coelnHeHnH. OTHAKO B IIETOYHBIX
pacTBOpax HaOJO1aeTCAd YaCTUYHOE PACTBOPEHUE AIFOMUHUEBOIO JIEKTPOAA, YTO
MoxeT 3aHwkarh 3HadeHus Up mma OH™. I'maponns HEKOTOPBIX aHHOHOB
(manpumep, COs*" u F7) npuBoauT K noBbleHno pH 1 3aBbIlIaeT UX KaxXylyrocs
HykieopmwibHoCcTh. B pactBopax ¢ pH < 8 Bnusame OH  muHuUManbHO, U
HYKICOQUIBHOCTh  ONpPENENSeTCs MNPEUMYIIECTBEHHO CaMUMHM  aHHOHAMHU.
CpaBnenue nykieopunbHoct ClI- m NOs™ mokaszano, 4To XJOPUJI-UOH SIBJISIETCS
0oJiee CHIIBHBIM HYKJICO(pUIOM (IpUMEPHO B 3 pasza), YTO MO3BOJIMIO BBIIBUHYTH
TUIIOTE3Y O €r0 KJIKOYEBOW POJIM B PACTBOPEHHHM OKCHIHOW IUIEHKHM ATOMHUHUS B
COJISIHOM KHCJIOTE.



PODEPAT

A6'ém npimiomMHait paboTsl ckiagae 39 crapoHak, yKIIOUaloUubl 5 MaTIOHKAY,
17 Tabmin. bibnisrpadis - 23 miTapaTypHBIX KPBIHIIBI.

KitouaBbeist ciioBbl: Hykiaeadis, snexrpadina, HykieadpiabHACIb, SJICKTPOIbI,
AIIEKTPOIHBIN MaTIHIIBISAT, aHIEHBI.

MbhTta  paboThl:  BBIMApPIHHE aJHOCHAW  HykjeadinbHacul  aHiEHAY
HeapraHiYHbIX KiCIIOT.

Y mpampce  mpambl  BBIKAPBICTOYBAJICS — AJIEKTPAXIMIUHBISL — METaJbl:
BBEIMSIPOHHE PO3HACII AJIEKTPOTHBIX MATIHIIBIIAY MaMiK METHBIM, aTIOMIHIEBBIM 1
rpaditaBeiM anekTponami. Takcama VxbiBamicss pH-MeTpbis i KaHTPOIIO

KICJIOTHACII pACTBOPAY 1 CTATBICTBIUHBI AaHAJII3 13]13€HBIX.

BriByuaHbl 2JIEKTPOJIHBIE YIIACIIBACII BOJHBIX pacTBOPAY COJISTY HATPBIIO 1 KaJis 3
po3HbIMI aHroHamu, ykimoudatousl OH-, F-, Cl-, Br-, I-, NOs~, SO.>, COs>, SCN-,
NO:", H:POs~ 1 CHsCOO~ npsl kauipHTpanbiax 1 mons/m 1 0,1 mons/n. Ha
najicTaBe AKCIIEPHIMEHTABHBIX JaI3€HBIX naly/1aBaHbIs mpari
HykieaduabHacIll. YcTaHoyieHa, mro riapakcia-i€H (OHY) 1 ¢rapeia-ién (F)
BaJIO/IAIOIh HaMOOMbIIal HykiIeadIbHACIO 1 T3Ta POOIlb MArYbIMbIM 1 BHITAHBIM
BBIKaphICTOYBallb QTapbia-i€H (F) y prakupiax HykiaeaduibHAra 3aMsmIudHHS Y
paapIKaJiax JjIsl aTphIMaHHS (TapaapraHidHBIX 3TYUIHHSIY. AJHAK Y ITY0JTaYHBIX
pacTBopax Hasipaelllla YaCTKOBae pacTBApIHHE alllOMiHieBara 3JIEKTpPOja, IITO
Moxa 3Hikalb 3HaudHHA Up miis OH ™. ['iagponi3 HekaTtopsix aHi€éHay (HAmpbIKIa,
COs> 1 F) npomBomsins na mnaBbmmdHHI pH 1 3aBeimae ix  YsayHyRO
HykieapinpHacub. Y pactBopax 3 pH < 8 ymuely OH  MiHiManbHa, 1
HykieainbHACIh BBI3HAYaelIa TMepaBaxHa camimi aHi€éHami. [lapaynanne
nykieadpinpHacul Cl° 1 NOs nakazana, mTo Xjaapbia-i€H 3'syngenna OoJbIl
MOITHBIM HyKJIeaiiaM (MpbIKIaaHa ¥ 3 pas3sl), MITO a3BOJILIA BBUTYUBIIb T1IIOTI3Y
a0 sATO KIIOYAaBOM poJI ¥ pacTBapIHHI aKCiAHAN TUIEHKI aJiOMiHIS Y caysiHaii
Kicrarie.



ABSTRACT

The volume of the thesis is 39 pages, including 5 figures, 17 tables.
Bibliography of 23 literary sources.

Key words: nucleophile, electrophile, nucleophilicity, electrodes, electrode
potential, anion.

The purpose of the work is to measure the relative nucleophilicity of anions
of inorganic acids.

Electrochemical methods were used in the process: measurement of the
electrode potential difference between copper, aluminum and graphite electrodes.
pH-metric was also used to control the acidity of solutions and statistical data
analysis.

The studied electrode properties of aqueous solutions of salts of sodium and
potassium with different anions including OH™, F~, Cl-, Br~, [, NOs~, SO+, COs*,
SCN-, NO:2~, H2PO+~ and CHsCOO™~ at concentrations of 1 mol/l and 0.1 mol/l.
Based on experimental data, the nucleophilicity series are constructed. It has been
established that hydroxide ion (OH") and fluoride ion (F°) have the highest
nucleophilicity, and this makes it possible and advantageous to use fluoride ion
(F7) in nucleophilic substitution reactions in radicals to obtain organofluorine
compounds. However, partial dissolution of the aluminum electrode is observed in
alkaline solutions, which may underestimate the U; values for OH". Hydrolysis of
some anions (for example, COs>* and F) leads to an increase in pH and
overestimates their apparent nucleophilicity. In solutions with a pH of < 8, the
effect of OH" is minimal, and the nucleophilicity is determined mainly by the
anions themselves. A comparison of the nucleophilicity of CI- and NOs" showed
that the chloride ion is a stronger nucleophile (by about 3 times), which allowed us
to hypothesize its key role in the dissolution of the aluminum oxide film in
hydrochloric acid.



