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oQiuifirloro onoHeu'ra

rra Ancep'rar1ifiuy po6oly Kapnn IsaHa [SacrarboBI4qa

"Po3Mipui eQerc-ru s ,qie.neKTpr.rqunx Kpuc-r'arlax lN(CII:)+lzMeClt (Mer" Cu,
Zn, Co) : uecnisnliprrorc Qa:oro", rrpe/lc'raBJle uy Ao 3axhc'ry Ha 3/lo6ylrtl

HayKoBolo c-r'yrreHfl KaHAuirara Si:HKo-MaleMa'n4LIFII4x IIayK gi creqia,nrnocri
01.04.10 -- Si:rarca Hanistt osiltHnrcis i /tie:rerlprarcin

Arclya.nr,Hicln po6ola rroJrflr'ae y r a)Knusoc'ri napitueHur npo6JleM BIIJI14By

rronepxni Fra Si:ravr i RJracT'Hnocli KpHclarilr. IIoe'fl3ario II,e sK 3 Ba)KJInnic'rrc

po3yMirurr Braclvncc'reu noncpxlli, TaK is neoSxillric'rto eKcttepnMeFI'raJlbtloro

BHBqeHr{fl spJr vtBy 'raKoro "4eSercTy", r{K rroBepxHs, Ila Si:ra'lrri e-ilac'rnsoc'ri

rroRepxHeBoro ra rtpnrroBepxFreBolo mapy Kpt4craJla. Oco6,rr usuta irrTepcc

craHoBJrrrb rrpouec Ha noeepxHi, uo cyrrpoBoAr{y}olb'rarci $yulana0ll'f?Jtt,tti
rnr4rqa n o6'evi I(pHcraJIa, flK $a:oni nepexoAn.

y Si':uui t(p c'rarin noBepxHro rpar('ryrolb nK /ltloBuH,ripHr,ra i(edlercr'.,

30KpeMa, sK oco6.ru suir cl'arr Kp14claJra, Kp14c'ra:rorpa$il it e tteprel'nqlta

clpyK1'ypa flKolo eilpigHscrscs niA o5'e tttoi Ltacrvttn Kpttc't'aJla. O6pur; xivi'-tnux
ge'qgxis Ha nonepxHi cnpur{zHq€ gNaiFr KoopAr4nattiilnoT c$epra iloBepxt{eBl4x

arovis. flopyrueHa crpyKrypa nonep> Hi He Mo)r(e clpra6rcon,t ttepen'rra lto

Br-ropqAxonaHoT clpyr(rypvt o6'cvsoi Lrac'u4rr14 Kp14c'raJla,'roMy ifirye /lcqKa

rrepexiAua ilpoclopoBa oSlaclr. O'rxe, rroBe pXHto 'rpe6a po3t'Jtflltarv IIe qK

r-eoMelpr4r-rFry rurorr(r4 Hy, a flK rroBepxHeBy $usy, Si:nrco-xinaiqni sltaclnnoc't'i t{KoI

nill,1igrri eia o5'enluol qacrul{r4 Kpr4craJra.'l'arca rollepxrlr (po:BI4l-letla rroeepxnr)

BpJrHBac rra tpa'rrconi la eJreKTporrrri rriAcracreMn l{acrox. 3a yMonu gNaittvt stitrifinnx

po3Mipie KpHcraJra BilJTHB rroBepxHenolo zte$en'FIoro Ittapy 3pocral'HMc

BnacJIiZtox 3MeI-tuIeHHr BKnaAy o6'eunoT qaclvHV Kpl4craJla.

Ocxilr,rcn ile ioa MoAynboBaHoI uaAc'fpyl(rypH B Flecilinnliprriii Sa:i €

rroprAKy 100 eneMeH'rapHHX xor,tipox, 'ro6ro 1500--800 A, ro B I(pHcTarax 3

rrecninlaipnoro rra4c'rpyKryporc 3a yMoBr4 3MerIIue tIIIfl lrilrifitlttx po3Mipin lpcda

o.rixysa-lu po3Mipui e$crrn, rrci non'fl aui 3 crtinuiprricl'to po:l,ripy Kp14c'raJIa

rrepio4oni Ha/Ic'rpyK'fypr4 'ra po:r,,rip M eJIeMeHlapnoi' rcoH,riprcu (9 l5 A).

Anigorporrir SisnuHzx BJracrnsoc'rel,i 3yMoBJrena icrtyeal{l.IrM t} o/tl{oMy

Kpr4c'raroQi:nqr{oMy HarrpqMi uecrrie ipuol Mo/lyrtqllij', a B iuttton,Iy

rrpocroponoi' Mo/lynrrrtil clroHraHFroi rrol pra:artiT, eiAir'paBat'HMe KJIIorlouy poJII-, y

Me3oMexaHirti ltoBepxHeBolo Irlapy.
y neprrroMy na6;ruNerrrri Mo)Krra rrpr4nyclr4'rn, IIlo l'oBIItt4tla lloBepxtleBol'o

ItcSerc.rFroro rlrapy pierra AoexnHi xRHJri rrecrrinrr,ripHocli. CnolBopeHrlt xnn-rti

Hecrinnripuoc'ri B geserrHoMy ruapi, y 3aJre)Kuocli ei,rt cz4Jrt4 s:ael'loltil naiN

colilouaMn 6yae BrrJrr4Ba'rr,r i rra o6'evuy Llacrt4uy Kpl4cl'ara.

1'ol,ry Auceprauifisa po6ora Kaprrra leaHa f]acralrboBl4qa e aI(TyaJlbllorc rK y

rrayKoBoMy, 'rax i B npHKJraAnoMy nnaHi. /[ucep'raqiilne /locJtiANeltttq ni/trroeillac
.reMar.r4rti lepxSro/lxe'r'HHX rrayKono-/tocJri4urax po6it': " J\utlaMirca n,to/ly:r;onarloi'

cr.pyKT.ypvt B ltielreKT'p14r-rH14x r(pr4c'faJrax B yMonax cvJrt,ttot-o rrirrit{I'y" (rrorraep
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Aepxpeecrpalrii 0107tJO09709), "6araroxut4ltsonuil craFr Mo/lynronauoi'
FIaAcTpyIflypI4 AierIexrplrqHnx Kpt4crar iB" (uonaep Aepx(pe e crparlii
01 1 0tJ00l3 77), "Po:viptli e$ercrrz B Kp,crarrax 3 rrpoc.'opoBo MoAynboBarroro
rrallorePiolzqriict'to" (rron,rep /lepxpeccrpallii 0l 1 3 tJ005 357), nrci urno,rynarHcr,
Ha rca0e4pi olll'oeJleKTpoHircz ra iusoprnr arlrnunx rexr-roJror.iil Jlr,r;iscbKor.o
nar{ioHaJrbrloro yHinepcarely iHaeHi Isana @parrrca

3ararbHa xaparflepncrnKa po6or.u
/{r'rcepTarlirarra po6ola cKJIalla€T'bcq :i BC'ryr1y, rr'fl'r'r4 po:71ilin, 3ar-aJrbr.r14x

Rt'tcttosrcin 'ra cll14cKy BHI(opHCT'arIHX /()KepeJr. 3ala.lr t nui,t o6cgr. /lHcepr.artil'
cKJIai tac I tlO c'rop., LKJItoqatoqz ocuonnnfr 'reKc'r Ha | 43 cr.op., 63 pvrcyrrrca, B'ra6"rzut i cnucorc BnKopr4crar.rnx /{xepen ig 177 uauMer.ryBaHb. Vci posgir r.r

po6orz Micrqrr opnr-iHal;ni pe3ynbrarv, a orJrqA craFry npo6revn 'rr.{loBo
ro/IaHo Fra noqarr(y KolKHor-o po3rliny.

B repruoMy po:gi;ri rrprzBeAerra insopnaauis orrrr/loBor.o xapaK.repy npo
cTpyKTypy i Si:a'rtti Bllac't'nnocli Kpr4crarrin IN(CI Ir),tlzMeCl+ (Me.-., fs , 1,n, Co),,
IIpe/Ic]'aBJIeFIi cyuacrri yflllJIeIIIIt{ npo BItJII,TB nilri itnvx po3Mipin rra BJrac.rr,lnoc,ri
ilierex'rpl4l{llHX KpHcralie. y Anceprauifiuir,r po6o.ri eucei'uerro
SeuoveHo-not'iqrly reopiro Heclrinnaipur.rx c'rpyK'ryp ztrs 'rorrKorrrapoBr4x Kpr4cr.alr is.
PogusHyl'o BTnarKvl, KoJIH FlecrlinnripHa cl'pyKT'ypa Bvrnr4Ka€ flK rracJriltorc
cnnae'rpiI (To6r'o yBvlilal,(Ky Haqnltocli irrnapiarrra JfiOlrrnrlr), raK iuepe:
"Bt4tta/(rcoBi" rtp14 .IVHV, rton'qgaHi : rroM'rKrrreHrrrM Qorrorrrtol Mo/lH 3 /Ioni.lrr,rtifi'ro'rtti 3C)ll14 Fipi.llJIrceHa. 3'flcoBaFIo, rrto rrpo6.lreMa Sa:onol.o rrepexolly B
tlecllinnaiprry Qu.y 3Bol(t4'rbcfl Ao lpaHnqrroi' 3a)\aqi, nrca3 MaT'eM a.rvr,tHor-o rror.J wl\y
aHaJlori'{Ha npo6.irenai cerrteroeJleKTpr4t{F{oro Qa:onolo rrepexoAy s'rorrxir,r rglillrli
('ro6ro'reMrreparypa Sa:onoro repexo/ty 3 nrzxiArroT y Frecrinrraipuy 0a3y (T.i)
3lr14)I(yerbct :i 3MeIItueHIltM loBIr{Hr{H nlinrcn np14 /Io/Ia'rrrHX 3rra.-re rJr, llo B}Kt4trv
e Kcrparorqrril 6 i lopillHtoe FIyJrro 3a AetrKor' rpraluqrroi 'foBr rlnua). Bu glraqeHo,
Irlo posvriprri eSercr'z B'ToFIKHX n.rtisrcax IIoMirni, KoJl14 /IoB)r(r4r1a eKCT'parro-rrgrlij'
crrieNaipna 3'loBrr(r4rroro rrrri sxrz.

[]c'rartoRJlCIto, IIto I-IIrx loFIKorlapoBr4x rcpnclarin po3rJrr/( Mo/IylrboBarrhx
c]'pyKl'yp n o6vexeFIHX 3a po3Mipov 3pa3Kax uolpe6yc r;i;1voB2 sitt ga6Jlr4xcrrgt
rrocrifir-roi aMIrJIi'rylu, ocKittr,rcz IJeMolKJrr4Bo B 3alaJrr,rroMy Br4pa/(Ky
3aAoBo IIbvrv'ru |paHr4uHi yMoBH. Pogf-rtflHylo BI4naAor( gNaiFrra aMrrJr i'ry ru i Sa:r.r
rapaMerpa rlopfl/ll(y 3a yMoBH rJe3M i u rroc'ri rrepi o/(y rra/lclpyKl'ypkr.

y Apyr-oMy po:lti.rri onl4caHa'rexuoJror-iq Br4porrtyBaltrr r'rixpopo3MipHrax
/loMittttcotltt x l'a 6c:Ion,linrrcoBHX Morror(p Lrc-r'aJrin IN(CII.t),r 12MeCl+ (Me,.,, (- u, /,n,
Co). I lascrerra Me't'ollttKa ni/lroloexz :pa:xin rorrKorrraponHX MorroKpr,rc.la;riR,
FIaAaHo iH$opvrar(iro ilpo eKcnept4Men'taJrbHi vre'rollr4r(r4 Br,rMipronarrrrr
'feMrleparypHnx 3aJle)Knoc'refr oilTnt{Horo /IRo3aJIoMJIetIIlfl BiA rriHizrroro po:1aipy
Kpl4crana. Po:r"uqFryro MeroAhl(y /Iocni/(xelrnrr clreK'rpin oryrqrrFroro rror.Jr v1a1trfl
y BHltHMoMy Aiarra:oui crrerct.pa.

y TperF,oMy po:ltitli ltase/let{o pe3yJl tlarvr /locJrirxcrlrs BrrJr vt)y iorrrror.o
gaNIirqeHFIt (Cut', Mn'*, Co'' ) ra lirriuuux po3Mipin Kpr4c'raJra ua 71e$opvarliro
re'rpaelr,pur-rHor-o KoMrrJre rccy MeC l4.
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3avrirqerrnq iona Melarly y Kpt4crartax IN(CI lr)ulzMnl-,Zn,Cl4,

IN(CH3)+lzCu t-,Zn,Clq, fN(CIlr)a]2Co,7,n 1-'Cla, raK i :uenruetlllr Tx :rirrii,tHtrx

po:naipie cyrrpoBoA)r{y€rbcr g6irsLUeFIHqM ct-tol'BopeHttl rerpaeApHt-lFIoro

KoMfIJIexcy MeCl+
MexaHi.rui FranpyxeHHfl B 'foHKorrapoBI,rx Kpt4c'raJlax, cilpl4'rnneni

HeeiAronilgicrro xoeSiqien'riB 'fenJroBoro po3rrrr4pelrFIfl napaMe'rpin eJIeMeHTaptroi

KoMiprcr,r Kpnc'raJra iniArcla/lKh, cnpnr-rnur{ro'rb:naiuy c'ryr-tcllfl T'erparollaJlbtlol'o

crro'rBopeFrr.rfl Me'raJr-r'aJrolelrHolo rroJrieltpa nHacJIillorc 3MeTIIIIeFIHs ei/lclani vriN

Me-raroM i -uiraH/\ona. Crrocrepe)r(yBaHe na eKctlepnveut'i niAnprrleFII{fl

er{epfel.r4qHofo [oJro)KeHHfl MaKcHMyMy cMyI TIofJIHI'laFIHf Kp14cl'aJla 3a yMot]14

3MeHueFrHfl fioro rinifinrax po3Mipin roB'q3aHe 3 FraflBHicrrc p :HaipHoro eSex'ry.
y qerBeproMy poraili posrJrsHylo nnJII,IB rinifiHI4x po3Mipie

'rorlKorrrapoBr4x rcpuclanin Fra reMneparypny eeoltotlito oIITHLIFIoI'o

/rBo3anoMrenHt{ t'a $asor;rail crart Kpl4cra a-

3alexgiclr Sa:onoro nepexo/ly eiA o6'cvry MoFIot(puclalis cBi;1'171't, IIpo

Haqeuicrb Anox KoHKypeHrHHX e$ercrie : BAv.vtKrIeHIrfl B xpracral i MexaHiqnnx

HarpyxeHF,, qxi synaoueHi HeeiAnoniAr.lclro napaMerpin ereMet{rapHol rcoH,Iiprcrz

Kpr4c.raJra ra ni.qrclaArcra i silruriHuic'ruo Txuix rcoe$irticulin;lirtinnot'o po3lllHpeFlrlfl

("ouau rvBvrt" po:uipmvtu eserr) 'r'a BrrJrHnoM noBepxttesoi eHep|il FIa o5'evuy
qacl'r4r{y Kpl4c'tala a6o po3Mipunil eQercr'.

FIa rr i/lct.asi levrrepalypuoT 3aJ elr(rlocli /IBoIIpoMCIIe3aJloMJIeHIIt{ lIJrfl

1oHKorlrapoBr4x xpnc'ralin |N(CH3)al2MeCl+ g'flcoBallo, Ilto 3MeHIrlellHq llisifrsrax

p613Mipin Kpr,rc'raJra B3Aor])K oci cuoHraHrroi rroJIflpHsaLlii cyrrposo/lxYe'rbcr

HaqnHicrlo HI,I3rcu e$exrin:
o 3cyB reMnep arypr4 Sasonoro repexoAy ezxiAna--H crrierr'ripna Qa:a B

o6rac'rb BHIuI4x reMneparyp;
o :6irsureHrrr reMreparypr.roro irrepearry ictlynanttr ttecnisnaiptroi ra

cclrleloeJr eK't'pu q u oi Sag ;

o g6irbtner{rrfl'reMrepa'fypHoro iu'r pBaJry iurynanHfl Meracla6i:IlHI4x c'ranin

Hecni eNa ipHoi crpyKry pkr;

o Br4HHKFreHr{r{ HoBHX AoBroilepio4raullt4x cttienaipnrax Oag;

o :6inbuIeuHs ricrepe3vcy'reMrepa yp Sa:oBoro ilepexo/ly.

l{adrrH}(eHr{q noBepxnesoi eHepriT Kp14c'raJla lto eneplii Flecllinruiprrol

Ha/lcrpyK1.ypr4 (ga yMoBH 3MeHrrrerrrrr lriuifiuux po3M rpin lolIKolllapoBHX

rpracranin B3/toB)K oci Heclinuipuoi lao4yrurlil) cynpotlo/r)t(yc'tbcfl FIacl'ylItIHMH

e$exravn:
o 3cyB reMneparyp $asonoro rrepexo/ly s o6racrb I"{I4)Kqt4x 'reMneparyp;

o 3MeHrrreHr{fl TeM[eparypHoro iurepnarry icnynaHul uecnienriprroi Ta

cbrHeroeJleKTpt t'{HoT Sut ;

[3nrcouaHo T.eopernqHi po3paxyHr(r4 r]rrJr14ny:liniurrrax po3Mipie rol{KoIIIapoBHX

rpuc'rarie Ha rrpocroponnii po:lo4irr rrapaMel'pa nopfl/lKy B IJectIieNaipHira $a:i
6pncruin |N(CH3 )+lzMeClo,. RcrauoBJreHo, uto aHi:orpollHa B3ae Mo ILtr, flKa

orrr4cye'rbcq iunapiaHToM /(sxnourHHcbKoro, npt4Bo/lH'lb /to llopyIIIerII{fl
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rrpoc'ropoBoI rcpio/u4r{r{oc'ri 3 rroflBoro aMnJrilyllrol i..racrolnoi vo.qyJrqrtii'

FraAcrpyKrypH.
V utRronay posgili HaeeAeHo pe3yJr bralvt eKcnepr4MerITaiIbnI4x AocJtil-(Nerts

BrrJrHBy nisifiHnx po3Mipin Kpr4clara Ha Ar4HaMixy uecnieviprtoT uaAcrpyKlypr4.
3a yMoBH 3MeHUreFrFrr{ niHirauvtx po:laipin ronKolrrapoBI4x rcpucla"rtin

IN(Cllr)rl zMeClt (Me :-'] Cu, Co, 7,n) B3/IoBX oci Hecninnlipuoi Moltylsrtii'
Br4rBJrer{o po3Mipui eSerrn:

/ z6isrbilreFrrrq riclepe3krcy reMrreparyp Sa:onot'o llepexo/ly T', i

c npHqH HeHe gN,r i Horo e sex'ilaBHo fo eJle KTpoc'fpr4 rcui fr Ho I.o r r apaMeTPa;
,/ 3HHKHeHHfl rro6arbHoro 'reMnepa'rypHolo liclepe 3vcy B Flecnievripuifr

$a:i, 3yMoBJrer{e g6i.nsureHHrrM FreoAr;opi4rroi Tlecpoprrrarril Flecninrr,riprroi'

rraAcrpyr(rypH;
Frec r r i erra i p HoI na oAy"rrq rtil.,/ :vina rrepio4y ra aMnniryAny IJvl fiapaMerpa llopfl/(Ky FIeclIlBMlpl

Sasra, 3yMoueuHti 4eQopnaar tie ro Hecrrinn,ripnoi/ ecbercr npof(oB3yBarIFIfl

HaACTpyKTypH.

Moxua crBepA)r(yBarr4, uro Ancepraqifirra po6ola ei4sua.raerbcfl xopotlloto
o6rpyHToBaniclro pe3ynblariB ieracHosxis. I-le rron'q3aHo gi 3r-raqr{HM o6ctt'oM

Aocn iAxeHb, rqo rrepeAyrorb BHcHoBKaM, a laKo)K pi:uocropo H H ic'rro

Br4KopHc'raHHX ni.qxoAis. 'fpe6a 3a3Haq vrvt, il[o y SopvrynrcsasHi ocHoI]t{HX

pe3yJrnla'l'is i nncHoexis aB'rop nepeBa)KHo FIe 3allotloJlbHflerlcq 'ri.ltrrcu

eKcrrepnMeFrraMH llJrx rci-rrsrcox pi:uzx o6'crriR, aJIe t'aKolK IIIt4poKo 3aJIyrlae

QerroH,reHoiroliq svtir aHa-rrig i xilrxicui oqisrcu. f[ocroniprric'l'u pe3yrts'ra'rie

AtaceprarliT ga6egner{eHa: BHKopucraHHrM cy.'racH14x eI{cnepI4MeHTaJIbH14x i

reopernqFr14x niAxoAie, naAifiHoro nrauriproBaJlbFloto anapa'rypoto, arrpo6arlicto

MeroAHx i anaparypu Ha MoAeJrbHr,rx o5'exrax, y3rolIlI(eFIrIrM pe3ynrlariB au'fopa

3 pe3ynbra'raMr4 Teoperr4r{}rHX po3paxyHrcie ra x.aHVMr4 alalot'iqu vx BAviprclnatts.,

npoBeAer{HX e iuurHX }{ayKoBHX na6oparopixx.
FIayKoBa rlilrHicrs i Hosu3Ha /tr4ceprauii Kapnr.r Inana IJacurboBt4qa

rroJrrlae B ToMy, uro B po6ori:
o Brteptue orrnr{rrvl.r^vr MeroAaMr4 B Kpr4c'raJlax 3 Ilecninl,riprroro dta:oro

Br4qBreHo po3Mipni e$ercr'ra, 3yMoBleHi cttisvipHicrrc o/tHoro g :riHinuux po3Mipie

Kpr4c'raJra 3 rrepiogoM Ha/lc'fpyKrypn;
o 3'rcoBarro, rrlo 3MerJrrleLrHs lrilrifi-:zx po3Mipin rvrircporcpnclaltin

lN(CIl:)+l zMeCl+ (Mn :. Ou, Z,n, Co) cynpoBo/t)Kyerbcq tK ttiAnulqetllltrM
'reMneparyp Sa:oeoro nepexoAy yuacnigoK IIoflBI4 Mexaui.{HI4x Ha[pyxeHb, rarc i

ixHinr 3Hr4xer{HflM 3aBAflKH cnierrnipHocri roBepxHeeoi errepril 3 enepricto
Frecr i nna i pHoT n aAcrpyKryp z (po:la i prlolly e Qercry) ;

o eKcnepuMeII'faJIF,[Io rroKa3arro, uo gi 3MeFItrreH]{tM TouilIHrtt4 Kpt4ct'aJla

ni,15ynacl'bcr{ :viHa He Jr14ure BeJr14rr v:tv aMIlJlilyl1t IIapaMel'pa rtoptl(Ky, a il

nepiolty Hecri nnaipHoi' voayrrrqii;
o y KpHc'rarrax [N(CI-lr)+]zMeCl+, rrlo Matorh Hectrisuipuy Qury, BHrflrleIIo

e$exr ilpoKon3yBarrHq Sa:ra, 3yMoerettHfi leQopvarliero Hecnirll,riprroi

FraAcrpyKryp14.

T\,



5

IIpaKl'HqHa uiuuicls pe3ynrlarie AocJriAxelrr, rroJrrrae n'roMy, uto rli
Kpr4crar14 Mo)KHa Br,rKopH clarvr flK qyrnr4Bi eleuerrrn Aarqurcis ioni:ytoqofo
BnupoMiuronauu.r, RoHr4 Maurb repcneKlnBn 3ac'rocyBaHb y naircpoeJreKrporrir ti.
BHqereHi oco6rraeocri SisravHrax BJracrnnocrefi Kpr4cra.rriquux clpyKryp 3

FraAc'r'pyKryporo ni4xpnearolb rroei MoxJu,rsoc'ri Ixnroro npaKrnqnol'o
3ac'focyBar{Frrr y 6arat'o$yuxrlionalrr,Hr.ix upvilutax orlroeJreK'rpouircn, 3oKpeM a, flK
Br4coKor{ylJ tvt\L4x ltalqnrcie c'rarry ('r'ncrcy, T'e Mnepa'rypr, palriartiunot'o
:a6pylHeHHfl) naexoJr14rrrFrbono cepe,(oBnrr(a,'rax i/lJIq c'rBopeHFIt 4zSparcr(iilurax
rparoK 3 KepoBaHHM nepiollov.

llposeAeui /(ocniAxeHHq AarolF, iHSopvauiro rrpo :naiHy SaaonoL'o crany
Kpnc'ralin, Lr{o Marorb necnienaipHy Ha/lc'rpyK'fypy,3aJIexno siA ixuix rilrifrrtux
po:laipin. RusnJreHns po:Haiprrkrx ecpercr'ir; B roIIKourapoBHx t(pHcraJlax

lN(Cllr)+lzMeCl+, 3yMoBrrcrrHX cl-rinH,ripuiclro nepio/ly Ha/tct'pyKlypn :ritrir.rlloMy
posrraipy KpHClaJra, /IeMoFrcrpye npr4Aarrric'rn AocJIi4xynal{ux o6'e rrill LJrfl

crBopeurrr 4rz$paxqifiHnx rparoK 3 KepoBaHvrM nepio,qonr. Olepxarri pe:yJlb'ra'rtl

locniANel{Hr Aie-uercrpaqHHX rouKourapoBl4x rcpnc'ralie lN(CI Ir)+.1 zMeCl+ 3

Frecrrinnaipur,rl,rv Sa: aM:a rroKa3yro'rb, ulo 3Mina rinifinHX po3Mipin rot{t(oLIIapoBHX

rpnc'ra.lrin B3ItoB>t< FrarrpflMKy icuyeanHr cnorn'auuoT IIoJrrpra':aqii /lo3ttoJlflc
KepyBalu ixrrinau celFreroeJreKT'pr4r{Hvtwt4 nJraclr4noclflM14 B Int4poKl4x Mexax.

Po6ora upoilrrrJra anpo6auiro Ha r;i'1,-rH3ntr{t4x i vrixuapo/lH14x

ronseperu (isx. 3a vra'repiaJraMr4 Azcep'raqiT orry6.rr irconano 28 HayKorlHX llpat tF,,

cepe/l flKr4x 72 ctarefr y sit'qn:s flrrvtx i nriNnapolHux pe$epoBaut4x )I{yptlaJlax , 16

'fe3 /Ioroeilefr Ha rcoHSepeHIlltx.

3araloHa Ar4ceprauifirra po6ora rpaMorHo FIarIVcaHa ra lo6pe oQoprtaleFla.

J'e rcc'r /lH ccpl'auiT 4o6pe r rpoi,n roclpoBano rpaS i.r tt H M Marcpi a-rr on,r .

As'ropeOepa'r rroBrricr'rc ni/Irroni/tae :l,ricloni /(14cep'fartii it y clnc"rtivr,

Iraxouiquifr Sopui nilo6paxae sci ocltoBlli pe:y"rrF,'ra'tu po6o'rn.

OqiHroroqn Ar4ceprarlifiHy po6ory Kpt4'rzt{Ho, r'pe6a Hat-oJto cvtz4 FIa fi
/u4u(ycifiHrax MoMeHTax i Mo)r(Ha :po6ra'rr4 Ilaclyrrui rayBalreHHfl :

I . y po6oli r{e KoHKpe r' 3oBarro: srci po3M iprri eScrcrn 3yMoBJIe}ri :tvittoto
aMf lJri'rylr,r, Qtazu 'ra rrepio/ly rrapaMe'fpa uopl/tKy rri/t BIIJIIzBoM rtoBepxt{cBol

eueprii;
2. Heuae oilr4cy qrcocli :pasxin, xoqa 6 za Sopna-uF,ut4MI4 o3HaKaMI4.

3. flonercy rv y Ar4ceplartifrniH po6ori rpannqtorbcs /tpiSni on vcKvt.

llepepaxonani 3ayBa)KerrHr, ollFraK, cl'ocyrorF,cr oKpeMHX, qact'KoBI4x

rrHTaHb. Bonu rre craBJrfl'rb nil cyn,tr'rie ocrtontti pe3ynbrarv, IIe BIIJI14Batorb tta

Rracnosxrz /l14ceprauifiuol po6o'rn i'ronay IIe 3Hvtxytol't) lT BI4coKoi gal'a.ttrttoi'

oui uxn.

3ara.nbrra ouiHrca po6or?l

Po6ora Kaprrr,r InaHa B cr4JrboBr4qa 3a aK'ryaJlr,rticlto rrpo6lreMH, o6clt'oM
BT4KoHaHHX AocJriAxetrr,, uoBH3r{oro o/Iep)KaHHX pe3yJrb'ra'rtB Ta IIpaK'fLItl}loro
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rliuHicrro eiAloei rae BHMoraM Ao Kar{Ar4llat'cbKr4x Ar{cepraqifr. 3r,ric'r
aerope$epary iAenrnq nvil ocHoBHr4M rroJroxeFrr{rM i crpyrcrypi Ar4cep'rauiiluoT
po6orn. CSopMynbosaHi HayKoBi noroxeHHq ra Br,rcrroBKr4, :po6.neni B

AHceprallifrHiIa po6ori, Bl(a3yrorb Ha repcneKrHBHicrr, HayKoBoro HanpflMKy

Sisarcu cerHel'oeneKrpvr'rHvrx cncreM 3 FrecrisNaipHoro HaAcrpyKryporc.
Pe:yirr,Ta'I-t4 po6oln ga6esrreqyrorb po3ri' fl3anrHfl uayrconol npo6trevvt
Bct'aHoBJIeHHfl MexaHigNaiB rroflBH po3Mipur,rx e$ex'rin,3yMoBJreHux icnynanHrM
HecrieN4ipHol HaAcrpyKrypr4 B roHKouapoBHX KpncraJrax.

Ha niacraei Bnure3raAaHoro, BRa)Karo, uo AnceprauifiHa po6ora "Po:vripHi
eQerlu e AiereKTpHrtHHx r(pucraJrax [N(CI-f )lzMeCld (M, : Cu, Zn, Co) 3

HecttisN,tipHoIo Qaroro" e 3aBepueHr4M HayKoBHM AocJriAxenHqNa. RoHa nosHic'ruo
eiAuoniAae IlI4MoraM AAI( RK MOFI VrcpaTun', a if aBrop 3acnyroBye rra

npucBo€HHt nayKouoro cry[eFrrr KaHI\HIIara Si:r,rKo-MareMart,tlrFrHX HayK 3a

crreqianrHicrrcr 01 .04.10 - SisHxa HanienpoeiAHrarcis i AierexrpHxin.

OSiuifr:nwir orroFreHr,

AoKrop Sisraxo-MareMarnr{Hnx HayK, npoSecop
C;r nBKa C).nencaHAp feoprifr onuv,
rrepurnil rrpopeKlop ARH3 "VxropoAcsrcnu
Hauioual rH n u yr-r i r;epc vrel" Cwrsrca O.l'

fliannc: 4oxr.S.-M. Hayx., npo$ecopa C-rHexz OrerccaHApa feopriraoBr4qa
3 A 6 t p f to.

Vqenr.rfi ceKpe'rap IBH3
uauioH atsuufi yninepcn r Melbr{Hrc O.O.


