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BIAI'YK

oiuiiiHoro onosenTa Ha aucepTauiiiny podory Kpasuenko I"annn Muxaiinisuu
“@otoximiuHa aecTpyKilis heHosy y ryMmycoBMicHuX Bojax”,
Npe/ICTaB/eHy Ha 3100y TTs HAyKOBOIO CTYIeHs KaH/MAaTa XiMiuHHX HayK

3a crierianbHicTio 21.06.01 — exkonoriuna Gesneka.

AKTyaqbHicTh 00panoi TeMu

AKTYaJIHICTh TeMH JMCepTaliiiHoi po6oTH 06yMOBIEHa HASBHOK IO0GATBHOIO
€KOJIOTTYHOI0 HPU\“ 1IEMOIO ﬁl")".\,lllk‘ll)lﬂ i BHCHAXCHHS HABKOJIHUIHBOI'O cepezioByua B
pesy 1bTaTi IHTCHCHBHOIO PO3BHUTKY IIPOMHCIIOBOCTI. 3HAYHOrO AHTPONOIreHHOro
BIUIMBY 3a3HAIOTH NOBEPXHEBi BOJHI O0’€KTH, CTBOPIOIOYH KPHTHMUHY CHTYaliio 3
HH3BKOIO SIKICTIO ITUTHOI BOJIH, 110 CEPHO3HO 3arpokKye 3/10POB’I0 HACEIICHHS J1epiKaBH.
lizpoekocucTemn  VKpaiHu  3a3HAIOTH  HEraTHBHOTO BIUIMBY 4epe3 iHTEHCHBHY
AiSIBHICTD MIANPHEMCTB XiMiYHOT, hapMaueBTHYHOT, MeTamypriiiHoi IIPOMHUCIOBOCTI Ta
CLILCBKOIO  TOCHOapeTBa BiA 3a0pyAHEHb PI3HUMH  eKOJIOTiYHO-HeOe3ne HIMH
KOMITOHEHTAMH, 30KpeMa ()EHONbHMMHM CIIONYKaMM, 11O 3AaTHi 10 GioaKymyssiii,
BIUIMBAIOTh HA PEKMMH GiOreHHUX €EMEHTIB i PO3YMHEHMX ra3iB Ta CHPHUMHSIOTH
noripuesHs: QyHKIIOHYBaHHS €KOCHCTEM. ToMy Ha CHOrOJHI OYMIIEHHS MPUPOIHHX
BOJIHHX Cepe/IOBHIIL B/l BKa3aHUX €KOTOKCHKAHTIB € aKTyaJIbHOIO 3a/1a4€i0 eKOIOrHOi
\"L‘(IIC’\H. JUIs HHPiIIIL‘HHﬂ SIKOT llc(‘a\i,llﬂi\( € CTBOPEHHS HOBHUX E(MEKTHUBHUX Ta
€KOJIOriYHO Ge3nevyHHX METOMIB AeCTpYKUil opraHidmmx PEYOBHH, 1O TrapaHTylOTh
BUCOKI NOKa3HUKH ,lk‘HH(L'H)\'Lllli‘l. B IIpolecax BOJIOOYHILICHHS .

B obnacti oumineHHs BOAHMX CepeOBHMIN Biji pi3HOrO THIty 3abpyHIoBayiB
aKTyalbHUM Ha JIaHMii 4ac € BUKOPUCTaHHS yIbTpadioneTBoi 06pobKH juist e TPYKLLI
TOKCHYHHX OpraHiyHuX 3aGpyjHioBauiB. VY 3B’S3Ky 3 MM  3HauHMii iHTepec
npeacrasiisie BUKOPUCTAHHSA BAKKYMHOTIO },]!:Il\l('liﬂ 1€TY, OCKUIbLKH BIH i‘l\/\\‘»lfc‘l_\f
Py I‘HI_\H‘IHJI)( U[‘hl”i'lll“\ pPEeYOBHH Oe3 J10/1aBaHHs J10JIaTKOBUX PeareHTIB-OKMCHHUKIB
Jlo npouecy jnomyyaioThes rizpokcuibhi ( OH) Ta nepokeuani (HO, ) paaukanu, siki

e()eKTHBHO PO3KIa/AI0ThH OpraHiyHi eKOTOKCHKaHTH.

Ha ¢otoximiyni npouecH y npupoaHuX BOJOHMAX, 3aBISKH CBOiM CKIaaHIM

CTPYKTYpi, iCTOTHO BrumMBaioTh rymycosi kuciotu (I'®K). Kpim Toro, Bonu 3narui

3BA3yBaTH OpraHiuHi pevyOBMHHM, 3MIHIOIOYM iX MirpauiiiHy pyXJuBicTh, Giomoriumy

JIOCTYNHICTh Ta IIBHAKICTH (POTOXIMIYHMX MEPEeTBOPEHb y BOJAOHMAX, a TaKOK
BILIMBAIOYM HA MOMKJIMBICTH KOPEKTHOI OUIHKH X KOHLEHTpAllii B I'yMyCOBMiCHHX
BoJax. Y 3B’A3Ky 3 UMM jaucepraiiiina po6ora Kpasuenko .M., sika npucssuena

BUDIIIEHHIO BKIMBOI EKOJIOTYHOI  1pobieMu JOCTIIDKEHHIO  (hOTOXIMIYHOT

JleCTPYKIii eHosy y ryMycOBMiCHHX BOjiax — HabyBa€e 0COGIMBOT aKTyalbHOCTi

3B’5130K 3 HAYKOBHMH NIPOrPAMAMH, ILIAHAMH, TEMAMH

Y nuceprauiiiny poGoTy BBIHILIH pe3ysibTaTH AOCHI/UKEHb, Y SKHX JHCEPTaHT
OpaB y4acTh sIK BHKOHaBelpb nporsirom 2013 2016 pokiB, BiANOBIAHO 1O IUIAHY
HAyKOBO-ZOCHIIHUX  pobit  IHctuTyTy  Konoimmoi  Ximii  Ta  Ximii  BoaM
im. A.B. Jlymancekoro HAH Vkpainn: 3a Bigomunmu temamu HAH Vkpainn
«PO3BHTOK HOBMX MIJIXOJB JI0 OUIHKM | KOHAMUIIOBaHHS sKocTi Boam» (2012
2016 pp.,  Ne nepxpeectpauii  0112U000040;  Bukonaseun); «Pospobka  Ta
YOCKOHAJICHHS \|L'IO,LiI§ i {.l((\ﬁili KOHTPOJIIO 3a Ii\liC]lV\l Ta NMOBEJAIHKOK HEOpraHI4HUX
Ta OPraHiYHAX TOKCHKAHTIB y BOXHUX cucTemax» (2012 — 2016 pp., Ne nepxpeectpaii

0112U00101B; BukoHaBels).

Crynine  o6rpynToBanocTi Ta  10CTOBipHiCTH  HAYKOBHX 0J107KEeHb,
BHCHOBKIB Ta pe3yJbTaTiB AncepTauiiinoi po6orn

JloCTOBIpHICTE ~ OTPMMAaHMX  eKCHEPHMEHTAIBHUX  JaHMX  3a6e3redyerhes
BHKOPHCTAHHSIM CY4acHHX (i3MKO-XiMiYHHX METOJIB aHaNi3y, a came: eKCTpaKIiitHo-
l]l(‘l\‘\h‘[[‘l!‘l“l\l\L ([H‘l(‘\lL‘JPH‘HI(\I\\_ (IYJ.\ \Y]WH\|CJP|1‘]HUHV. METOJ1y JAHUHAMIYHOIO
CBITJIOPO! lL'iIUHLlHHH_ HIICI\I\'UIC\HIL‘PLH}P)IU]0 KaTaJlITHYHOI O OKHCHEHHS,
MaTEeMaTHYHOI0 MOJICJIFOBAHHS Ta per P\‘&'i“!lt\l 0 aHasi 3y

OGrpyHTOBaHICTh, JIOCTOBIPHICTL pe3yJIbTaTiB i BHCHOBKIB poboTH 3acBiuye

rakok anpobauis poGoTH Ha GaraThoX HayKOBHX KOH(EPEHIsX sK B Y KpaiHi, TaK i
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3a il Mexamu. Pesynbratn swmcepraniiinoi poGotn ocsitieno y 13 myGrikamisx, 3

AKMX 5 cTareif y paxoBHX HAYKOBHX BHIaHHSX.

Hayxosa noBusna po6oru

Briepie Ha OCHOBI CHCTEMATHYHHX J10C/Ii/KEHb 0KA3aHO, 110 JIETKi 3 BOSHOIO
napoio ¢eronn (JIIIP) y BOAHMX TIyMyCOBMICHMX pO3YMHAX TOJOBHHM YHHOM
38’13y10Thest '®K, a He pyiiHYIOThCS BHAC/IZIOK OKHCHO-BiHOBHHX 1npolleciB, K
NpHiiHsATO GyN0 BBaXaTH panimie. Pe3ynbTaTn oGpoGKM TakuX PO3YMHIB MOCTiiiHMM
MarHiTHAM TOJIeM MiJATBEP/MIH, IO NPOLEC 3B’A3yBaHHS € 3BOPOTHIM y MEBHHX
ymoBax.

Ha ocHoBi pospaxosanux koHcTauT 38’si3yBanns JITID rymMycoBHMH KHCIOTaMK
(Koc) mposeneno kinbkicHy ouinky uboro npouecy. OTpuMani KOHCTAHTH 103BOJHMIHN
BCTaHOBHTH, IO 3B’5I3yBaHHsA JIETKHX 3 BOJSHOIO napoio ¢enosis I'DK 3anexuts Bia
TPHBANIOCTI KOHTAKTY, NPUPOJM Ta KOHUEHTPAILi KOMIIOHEHTIB y po3umHi. [Tpn bomy

KOHUEHTpauiini 3anexHocti Koc MaioTh ekcTpemasibuuii XapakTep, a MakCHMallbHe

3B’s13yBanHs (eHoNiB criocTepiraeThes npu KouuenTpatisx I'OK (5+10) mr/am’, wo e

KPUTHYHUM illlCPIiZLIU\I CTpYy KTYpHHX HL‘PL‘H{UPCHI; FYMYCOBHX KHCJIOT

ExcnepiMenTanbio BeraHoBleHO, mo edektuBHicTs Y®-nectpykiii denoy
3aUICKHTh Bil KUIBKOCTI YTBOPEHHX NMPH (OTONI3I BOAM aKTHBHUX (OPM KHCHIO, 1110, B
CBOIO 4epry, 3ajleXHThb BiJl (i3MKO-XIMIYHHX BIACTHBOCTEH BOAM, a TAaKOK BMiCTy
KOMIIOHEHTIB sIK HEOPraHiuHOI, TaK i OpraHiuHOT MPHUPOIH.

Ilokasana npuximMnosa MokmBicTs Bukopuctanns MJIC Ta doronizy Boan wis
10CJII/UKEHHSL TIpolieciB  acomianii MoJieKy)l BojM. Bnepue Bnanocsi crnocrepirat
YTBOPEHHS JIOCHTH CTAabiIbHUX HAHOMETPOBMX KIACTEPIB BOH, NMPO iCHYBAHHS AKX
paHillle Cy/IIH, FOJIOBHMM YHHOM, Ha MiJICTABi Pe3y/IbTaTiB PO3PaXyHKOBHX METO/IB

IMposeneni nocnimkenns poromecTpykuii deHomy y rymycoBMiCHHX BOAHMX
posumMHax nokasanu, mo 'K, y sanexHocti Bit X KOHLUEHTpaLii y po3unsi, MoxyTh
BUCTYNaTH sK doTocencnGinizaropu, Tak i iuriGitopu npouecy mecrpykuii derony

ITpH4HHOIO BOTO € 101 DYHKILIOHAIbHICTH MOJIEKYJI IT'YMYCOBHX KHCJIOT, 3aB/SIKH SKIH

BOHH MOXYTb OyTH SK JIOHOPOM aKTHBHMX (DOPM KHCHIO, 30KpeMa IiJIpOKCHIBHOIO
pajaMKaiy, TaK i IX aKLernTopoM.

Beranosneno, mo BY®-onpominenHs (eHOTy y BOAHHX PO3YMHAX JI03BOISE
JIOCSTTH TOBHOI HOro AeCTPyKILi, NP LOMY y BOJONPOBIAHIN BOJI BOHA MPOXOIHTH
riubie, Hi'ﬁ\' Y JIUCTHIIHOBAHIH, o Ul_Y'\ MOBJICHO BKJIIIOYCHHSAM Y uei poLec aKTHBHUX
(hopm KHCHIO, YTBOPEHHX 3a y4acTio riapokapbonar-iionis (CO;™, ‘'OH, O,”, HO,', '0,)

JIOMiHYIOUHMX KOMITOHEHTIB BOZIONPOBIZAHOT BOIH.

IIpakTHYHE 3HAYEHHSI 0/ICPKAHNX Pe3yJAbTATIB

Bceranosnena snatwicts I'®K 3B's3yBaté JieTki 3 BOASHOIO Mapoio deHomH
BAMAarae BpaxyBaHHS iX BniauMBYy mnpu BusHaueHni JI[ID y npupoanux Bosmax
3anpornoHOBaHO BHKOPHUCTaHHS TMONEPeHbOi 00pOOKM BOAHMX PO3UMHIB MOCTIHHUM
MarHiTHAM 10JeM [pY BH3HA4YeHHi (eHony y rymycoBmicHuX Bojax. IlTokasana
edexruBHicTh BUKOpHCTaHHS (ysnbBokucaor (PK) y kouentpauii ~ S0 Mr/am’ sk
KOHCEpBAHTIB npu 30epiranHi (EHONB y BOJAHMX PO3YMHAX MPOTATOM TPHBAIOrO
npoMiXkKy 4acy (21 xoba).

3anpononosano Bukopucranus MJIC ta BY®-¢poronisy mis mociimkeHHs
npoleciB acouianii BOJH.

TNokasana epexruHicTb 3actocyBanHsi BY®-BunpominioBanus uisi jecTpykiii
(enony y npupoanux Bozax. 3a JONMOMOIrOK perpeciiHOro amanisy 1o0y10BaHO
MaTeMaTHYHy MOjelib Mpouecy AecTpykuii ¢enony BY®D-sunpominioBannsM, mo 3
JIOCTaTHBO BHCOKHM CTyreHeM TouHocTi (83 %) 103BOJsie NPOrHO3yBaTH piBeHb
KOHUEHTpauii GpeHoy y po3uuHi y 3aJaHHii MOMEHT 4Yacy 3 ypaxyBaHHAM BHXiIHHX

napameTpiB Npolecy AeCTPyKIii (TPUBAIICTh ONPOMiHEHHS, KOHUEHTpallis heHomy).

Koporka xapakrepucruka po6orn
V' ecmyni oGrpynToBano akTyambHiCTh TeMH, cOpMyIbOBaHO MeTy, 3axadi
,[(\C.Ii,i?l(\‘llll%‘ 3a3HAY4YCHO HayKOBY HOBH3HY ra TpaKTHYHE 3HA4YeHHs OTPUMAHHUX

pe3yJbTaTiB.
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V nepwomy posoini nucepraHTOM NpPOBEICHO KPUTHYHMIA aHami3 JiTepatyph 3
Aociijkenoi Temu. [TokasaHO BiACYTHICTH JAOCTATHBOI KUMBKOCTI JQHHX CTOCOBHO
38’si3yBanHs  JI[I®  BOAOPO3UMHHMMH TyMYCOBHMH KHCIOTaMH. 3HaileHo pisHi
norsam crocoBHo BBy 'K Ha poroximiuni neprBopenHs opraHidHMX CHOTYK y
MPHUPOAHHUX BOJ1aX. |U|\'ali\'l|(ﬂ HL‘,l(\IiI\H ra nepesaru Ui,l(\\l“\ METO/IIB OKHCHEHHS
OpraHiuHuX 3a0py/AHIOBaYiB 3 BUKOPHCTAHHAM Y 15TPaioNIeTOBOr0 BHIIPOMiHIOBAHHS

IMposenennii anaiis /103B01MB CHOPMYITIOBATH 3a/1aui HAYKOBOIO JOCIi/KEHHS, SKi

Gynu BUKOHaHI y ucepTaiiiHii po6oTi.
Apyauil po3din MicTHTH METOJIMKH TIPOBeIeHHs Bu3HadenHs JITID excTpakuiiino-
(oTtomMeTpuuHMM i (IYOPHMETPHYHMM METOZaMH Ta ONHMC eKCIIepPHMEHTIB
nocnivkenns B3aemonii JINI® 3 rymycoBumu kucioramu. HaseneHo wmetosmky
PO3paxyHKy KiJIbKICHOT OUiHKM JaHOi B3aeMozii. ONMHCaHO METOMKY MpOBeIeHHS
y H,I'\l('li(\.]k’l(‘liﬁ‘l‘ Ul’\]\\l“!\'l( BOJIHHUX pﬂ(‘H(IIiH Ta BU3HAYEHHS 3araJibHOro OpraHiqyHoro
BYIJIEIIO Y ONpPOMiHEHHX spazkax. JlogarkoBo HaBeseHo xa DAKTEPUCTHKH Y D-
Bunpominiosauis J/[5-8 ta JIPB-20.

YV mpemvomy po3z0ini npejcTaBieHo pe3yibTaTH JA0CHiKeHb B3aemoxii JITID 3

['®K. JlocnijkeHo MOXIMBICTH BHKOPHCTAHHS €KCTpaKLiiHO-OTOMETpHYHOTO Ta
(uyopumerpuuroro MeroxiB uisi BusHauenns JI[I® y rymycoBMiCHHX BOJHHMX
posunHax. JeTaibHO BHBYEHA B3a€MOJlisi TyMYCOBHX KHCJIOT 3 JICTKHMH (peHONaMH B
SQIeKHOCTI  BiA X KoHueHTpauiif, pH Ta TpuBanocti 36epiranus po3umHis
ExcrniepumenTanbio nokasaHa 3aTHiCTH T[yMyCOBMX KHMcIOT 3B’ssyBati JITIO,
3AIHCHIOIYM BIUIMB Ha WIBHIKICTH iX AECTPYKLi, JETKICTh 3 BOASHOIO napoio Ta
KOPEKTHICTh BH3HAYEHHs 3a3HAYCHUMH aHATITHYHUMH Metoxamu. I1lisixom marmitHOT
06poOKH MiATBEp/KEHO OGOPOTHICTH 3B’sI3yBaHHs, SIKa 3a NIEBHHX YMOB MOXKE CTATH

TNPUYHHOIO BTOPHHHOIO 3a0py/HEHHs BOAHMX 0G’€KTiB. 3anporoHOBaHO KilbKicHy

ouinky B3aemoztii JIIIM 3 rymMycOBUMH KHCJIOTAMH LLISXOM PO3paxyHKy KOHCTaHT
3B's13yBanHs. Pesynbratd n0chiKeHHs (i3MKO-XIMIYHMX BJIACTMBOCTEll IyMycOBHX
KHCJIOT BHKOPHCTaHO JUISl TOSICHEHHsS KOHIUEHTpauiifHoro intepsany 5+ 10 mr/am

I'DK, y sixomy crocrepiraeThest MakcHManbHe 38’ 13yBaHHs (eHo. 1y.

uemeepmomy  po30ini  HaBEJICHO pPe3yJbTaTH  JIOCHI/DKEHHS MpoLeciB
oroximiunoi nectpykuii penony y rymycoBmicuux Boxax. IlposeseHo nectpykiiito
(erony YD-BUNPOMIHIOBAHHSAM 3 BHKOPHCTAHHAM BUIpoMinioBauis J|B-8 Ta JIPB-20,
SIKI MAIOTh Pi3Hi CNEKTPM BHIPOMIHIOBaHHS, Ta NOPIBHSHO iX edektHBHOCTI. [lpn
UBOMY BUKOPHCTaHHs BaKyyMHOro yiabtpadionery (185 Hm) go3Bonsie 10cartv BUILOTO
CTYNEHIO JeCTPYKLl (eHony 3a paxyHOK BKIIOYEHHS Y TMPOLEC TiJAPOKCHIBHHX
painKaiiB, yTBOPeHHX NpH (oTomisi Boxu. OKpeMO y JaHOMy PO3iii A0CHiKeHO
BILIHB OCHOBHMX MaKPOKOMIIOHEHTIB NPUPOJAHMX BOJ Ha iX (OTON3 Ta yTBOpeHHs
AKTHBHMX (OPM KHCHIO, siKi 3a0e3reuyioTh e()eKTHBHY AECTPYKILiIO eKOTOKCHKAHTIB
Jlocai/pkeHo KiHETHKY YTBOPEHHs NepOKCHAY BOJHIO TpH (OTONI3i BOA 3 pisHUM
COJILOBHM Ta ii(\l(H]HH\l CKJ1aJIOM. ,vlL'ILl,II;HU PO3IJISHYTO BIUIMB THITY ri parauii
HEOpraHiYHMX HOHIB Ha CTPYKTYpy BOAM Ta mpoTikauus ii poromisy. JlociimkenHs
¢oronizy rymycoBmicHux Boj nokasamm, mo I'®K, y 3a1exHOCTi Bij iX KOHIEHT pallii y
PO34MHi, MOXYTh BHCTYNaTh siK (poToceHcuGinisatopu, Tak i inriGiropm 1eCTPpYKILiT

opI1 aHIYHUX EKOTOKCHKAHTIB B \\I]PU\|iHIﬂIiLIHH\ BOJIHUX pO34YMHaXx.

IT'amuii po3din NPUCBSHEHO EKCIIEPHMEHTANTLHOMY IOCHIUKEHHIO JeCTpyKLii
Genony BakyymuHuM ynbTpadionerom. IILISXoM BH3HAYEHHS 3araibHOrO OPraHiqHOrO
BYIJICIIO Ta 3QJIMIIKOBOI KOHUEHTpalii (eHoly y po3uMHi MokazaHo e(peKTHBHICTH
BHKOPHCTaHHsA BaKyyMHOro yiabTpadiosery Juisi Jaectpykuii ¢eHony y BommHux
posuuHax. HaBeseno Mexwism necTpykuii (eHony akTMBHMMH (OpMaMi KHCHIO,
YTBOPCHHMH TIpH  yJibTpadioneToBomy onpomiHenHi posumuis. [Ipoeneno psii
JIOCJIJUKCHD, Y l"k“_\,[)xhlli CTaTUCTUYHOTIO 1l)|ll.|i£.\ SAKHX JIMCEPTAaHTOM 3aIpOIIOHOBAHO
\HHU\H!IH‘(H} MO/IeJIb, sIKa i3 3aJlaHUM CTYIICHEM TOYHOCTI J103BOJIsA€ ITPOrHO3yBaTH
CTYNiHb JeCTPYKIii (peHosy, HAAIUN NPAKTHYHY MOMKIHBICTb AOCATHEHHS GakaHOro
CTYNEHIO JIECTPYKLIi 3a 3aJaHMX BMXiIHMX [ApaMeTpiB BHACIIIOK KOHKPETHOI
TPHBAJIOCTI ONPOMiHEHHS

Juceprauis Ta aBropedepar akyparHo opopMIiIeHi, MaTepian BHKJIAIEHO JOMYHO Ta

aprymentosano. Jlireparypuuii ornsin Bkmoyae 242 nocuIaHHs i CBIiYUTE 1npo 106py

obi3HaHicTh aMcepTaHTa 3 NMPoGJIEMATHKOIO JOCIiKEHHS ABTopedepar Ta HayKoBi
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ny6nikauii Kpasuenko I'M. y noBHiif Mipi BigoGpakaioTh OCHOBHI pe3ysbTaTh
Jceprauii.
Y Toii ke wYac npH pO3rNSAi MarepiayiB AucCepTallii BHHMKAIOTH JIesKi

3ayBAXKCHHA.

3ayBazkennsi 10 quceprauiiinoi po6oru:
ABTOp JucepTauii po3risjgac B3a€MOII0 IyMyCOBHX KHCIOT Ta (eHoniB y uaci
TPUBANICTh iX KOHTAKTY 10 20 1i6? Ynm oGymoBIeHa Taka TPUBAIiCTh KOHTAKTY
mdysieto peromny um ioro comobinizaniero?
baxano Oyno 6 npokomeHTyBaTH HMOBipHiCTBH 3B’si3yBanHs (enony 'K npu ix
peaybHUX KOHLEHTPALlisX Y BOJi OCHOBHHMX MOBEPXHEBHX Jukepes1 YKpainu abo piuok
Jluinpa ta Jlecuu B paiioni M. Kuesa.
Jlnst ouinky nectpykiii eHosy B peanbHuX 3paskax Boau Gakano Gy:0 6 nposecTu
,l\\C.Ii,l'A\'CIlIU! Ha MOJICJIbHOMY pﬂi‘ll(l(i 3 H\]iC]U\I. TUIIOBUM JUIsA ITPUPOJIHUM BOJL,
O/IHOYACHO TiIpOKapOOHAT-iOHIB, IyMyCOBHX KHCIIOT Ta iHIIMX MAKPOKOMIIOHEHTIB.
ABTOPOM  I10Ka3aHO, 10 MarHiTHa 00pobGka po3unHy eHomry, 3B's3aHOro
'YMYCOBHMH KHCJIIOTaMH, IPpU3BOJAUTE 10 Woro HPU(I\'U\HIJL‘NL’UH'\ BaHH». Yu
CIIOCTepiraTMMEeThCsi  aHANOTiuHMil  e(eKT TNpPH  3acCTOCYBaHHi  yJIbTPa3ByKOBOT
00pobkH po3unny?
Ha sxanb, aectpykuis gpenosny y poGoTi jocmiukeHa Jumie y TphoX KOHUEHTpAIlisx
(0,1, 1 Ta 10 mr/am’). Jlopeuno Gyino 6 pociiauTy e AeKinbka KOHUEHTpaLii juis
NiZATBep/DKEHHS OTPUMAHUX Pe3yJIbTaTiB.
Y 1’sToMy BHCHOBKY Ta B LiJOMY 1O poGOTi JMCEpPTaHT BHKOPHUCTOBYE HEBipHHii
BHUPa3 «y AKOCTi»

JiTepatypHoMy orusili 3abarato nmocuianb Ha crarti 70-80-x POKiB MHHYJIOIO

cropivus. baxkano Gyio 6 HaBecTH Gliblue HOBUX IOCHJIAHb.

Hasenieni 3ayBakeHHs HOCATh peKOMEHJAlliiiHuii XapakTep, i He 3MEHIIyIOTH

HayKOBOTO i IPaKTHYHOIO 3HAYEHHS Pe3yJIbTaTiB AMCcepTaliiiHoi poGoTH.

Bucnosok

Juceprauiiina po6ora Kpasuenko M. ¢ 3aBEPIICHOI0 HAYKOBOIO Mpaleio, y
SIKil BHpillleHa BaJIMBa eKOJIOriyHa npoGiiema — JI0CTiDKeHHs BILTHBY (OTOXiMiuHMX
TNPOLECB Ta iHIMX (i3HKO-XiMigHMX (axtopis Ha BMicT denony y TYMYCOBMICHHX
Bojax. Jlana poGora Bimmosizae macropry crewianbrocti 21.06.01 €KoJIoriyHa
Gesneka (XiMiuHi Hayku).

Y3aranbHIO0UH BUIIECKa3aHe, MOKHA CTBEPJUKYBATH, 1110 33 aKTYaJIbHICTIO TEMH,
HAYKOBOIO HOBH3HOIO Ta NMPaKTHYHOIKO LiHHICTIO AMcepTaiiina po6ota Kpasuenko I".M

“®oroximiuHa necTpykiis penomy y ryMyCOBMICHHX BOJaX” Biznosinae Bumoram JIAK

MOH Vkpainn, n.11 nocraHosu Kabinery Minictpis  Vipaiuu “Tlopsimok

NPHCYJUKEHHS HAyKOBHX cTyneHiB” Ne 567 (3i 3mimamu) Bin 24.07.2013 p. oao
KaHIHIATChKUX JMCepTaLlii, a i aBTOp 3acayroBye NMpHCY/KeHHS HAYKOBOro CTYIICHS

KaH/Iu/aTa XiMiYHUX HayK 3a cnemianbhictio 21.06.01 — exoor iuHa Gesneka.

Odiuiitunii ononent:

HAaYKOBHH CHiBPOGITHHK Bitimy
OKHCIIIOBAJIbHUX  IeTepOreHHo-
KaTaJliTHYHHX TIPOLIECiB
InctutyTy copbuii Ta npo6iem
enznoekosorii HAH Vkpainn

KaHJ1. XiM. HayK, JI011. I.0. Xansska

I'1 kBiTHA 2017 p.

[Mianue k.x.4., nou. T.O. Xanssku
3aCBIIYYIO:

Buennii  cekperap [HcTHTYTY
cop6uii Ta npobaem ennoekonorii

HAH Vkpaiun

K.X.H., C.H.C /; é Mesnemesny C.I





