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OT3hIB
nelyuteft opraHrr3arluu <<HaguoHilJrbnoro r4ccJreAoBareJrbcKoro rexHoJrorr4qecKoro yHr4_

Bepcr4rera <MI4CzC>,

Ha Ar4Cc eprarrr.'HHyro pa60ry E a6r<HHOfi Ta*_f, urr c epre enurr
<<oasoBble paBHoBecI4 t e 1wuapHhlx 14 rpofiHrrx crrcreMax Ha ocHoBe HLrparaaMMoHr4{

14 MOqEBI4H6ID,

npeAcraBJreHHyro Ha col,rcKaHrae yqeHoft creneHn
KaHA[Aara x[MI4rrecKI{X HayK no cnerlr4aJrbHocrr4 02.00.04 - srasravecKa, xr4Mr4'

Anrya.nrHocrb reMbr rr rleJrb pa6orrr

Asot'rre y4o6penz'f, .*BJItIorct ocHoBo ir Ans [porr3BoAcrBa nr4rrleBbrx pacrw-
TeJIbHbIX [poAyKToB' KaK n Poccuu, TaK 14 B Mt4pe. B csorc oqepeAb Hr4Tpar aMMoHLrfl 14
MoqeBI4Ha 'f,BJrtlorc'fi ocHoBHbIMt4 KoMrIoHeHTaMr4 TaKr4x y4o6peuafi, n vacrHocrr4 Kap-
6anrur-auraHa'rHoft ceJILITphr (KAC). llocro-{Huo pacryrrlr4fi cupoc Ha a3orHbre yao6pe-
uHa rpe6yer o[TuMI43aIJVr4 cylqecrByloul4x MeroAoB [por43BoA arBa krxpaHeHr4.,r, TaK xe
KaK 14 pa^:pa6o*I{ HoBbIX TrI[oB YAo6penvil. ltx pemeHr4r gTrrx 3aAa.r Heo6xo.uzN{o
AaHHhIe o coorBercrByloq[x Sa:orux [epexoAax, rprarpaMMax cocro flHuflr4 TepMoAr4-
HaMr4qecKr,rx ceoftcrn Qas.

llpz HarpeBe B'IIII. TeM[eparypbl nJraBJreHr4r Morre Br4Ha r4Meer cKJro'Hocrb K
paclaAy' conpoBoxAaroqeMycr o6reAuHeHI4eM 2-x u 6oree MoneKyJr B rlenorrKr4 , ilpv
oAHoBpeMeHHoM BbrAeJreHr4r{ aMMHaKa. OAsuu r43 [poAyKToB gToro npoqecca.flBJr_flerc,
6uyper' Ezypet - 3To orpaBiltloluee BerrlecrBo AJrr pacreuaft, r4 ero coAepxaHr.re B Mo-
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qeBI4He crporo peDlaMeHTl4pyerct craHAapraMl4. UeJIbIo pa6orbr, rrpeAcraBJreHHofi B
AI4ccepralluLr, 6buro lIccJIeAoBaHve cBoficrn Qar z Qa^:onux rr4arpaMu, ueo6xoAr4Mbrx

'qJIt onrl4Mw3aL\nv yclonwfi cIlHTe3a I4 xpaHeHl4-a a3orHbrx /Ao6penufi Ha ocnoBe Hprrpa-
TA AMMOHI,T' I4 MOqEBI{HbI.

{nx onpeAeJIeHI4t Sa:onrtx paBHoBecr{ft n sasvc}rMocrr{ or reMneparyp6r rr co-
craBa n pa6ore oAHoBpeMeHHo I4c[oJI63oBaHhr HecKoJrbKo MeroAoB: olpeAeJreHbr Kpt4-
criuIJI[qecKI'Ie crpyKTyp6l, t43yqeuu Sa:onble paBHoB ecvfl u repMoAt4HaMr4qecKr4e csoft-
crBa c I4ctIoJIb3oBaHI4eM araQSepenuzalrHofi cKaHl4pyroulefi xanoprrMerpr4rr, TepMorpa-
BI'IMerpI'IlI' MeroAa AaBneHkIt ilapa, peHTreHoBcKoro Qaeonoro aHaJrv3a,peHTreHoc'rpyK-
TypHOrO aHzuII'I3a, tAepHoIo MarHI'ITHoro pe3OHaHQa 14 OJI9M9HTHOTO apaJrr43a, B coqeTa-
Hr4pr c repMoAI4H€M:nqecK[M Mo.qeJILIpoBaHI{eM. floAo6uuff xou6un?rpoBaHHhrft noAxoA,
rlpt4 KoropoM oAHI'I gKCrIepuMeHTauIEHbre AaHHhre noATBep)KAarorcr AaHHhrMr4, [oryqeH-
HbIMI4 C IZCITOJIb3OBaHI4eM Apyrl4x SKonepurMeHTilJrbHbrx MeroAoB, U npvgToM BCe gKCle-
pI4MeHTZLJIbHhIe pe3yJlbrarhl AonoJrHr4TeJrbHO npoBeprrorc.s reoperr4rrecKr{Mn r,rccJre,rloBa_
HkrflMLl (a AaHHoM cryrlae, TepMoAt4HaMvrrecKr.,IM Mo.{eJrr,rponaHraena) o6ecne.rusaer
6o*uryro rorrHocrb 14 qeHHocrb [oryqeHHbrM pe3yJrbraraM.

ocnonHrre pe3yJrbrarbl, n,x Hayq'as HoBn3Ha n npaKTlrrrecKafl 3HarlrrMocrb
HecounenHhlMl4 Ao croI{HcrBaMI4 At4 ccepTarluoHsofi p a6 orrr .{BJrr ercr correraHr4e

SKC[IopI4MeHT'UIbHbIX IOAXOAOB C Mero raMhr repMoAr4HaMr,rqecKoro MoAeJrr4p oBa.Hvrs., Q
oAgofi cropoHbl, u, c APYroft cropourr, Bo3MoxHocrb r{c[oJrb3oBaHr4.[ pe3yJrbraroB pa-
6orrr He''ocp eAcrB eHHo AJrr onrr{M Lrc a\vLr np oqeccoB Ha rrp or43BoAcrBe.

CogepNaul4e pelleH3rapyenaofi pa6oru Ar4cceprarlr4r.r r43JromeHo B 5 1.naeax (qac-
rrx).

B uepgofi rrase, cocrottuuit us 4-x noApasAeJroB, [poBeAeH aHaJru3 Jrr4Teparyp-
H'IX AaHHnrx' llepnue rpl4 [oApa3AeJIa [ocBtlrleHbr r4Merorl vMcflJrr4TeparypH'rM AaHHbrM
o6 rlccJreAyeMbrx 3-x KoMrroHeHrHbrx cr4creMax: H2o-NH4No3-(NH4)2s04, Hzo_
olH2)2co-o{H2co)2NH z H2o-(I{H2)2co-(NH+)zSo+. B qacruocrr,r, B orr,rx pa3Aerrax
npoBeAeH aHiuII{3 uuQopnaarll4t4 o Kpl4crtulJluqecKofi crpyxrype o6pa^:yrorlr4xc-rr coeAu'e-
uuft' tepnaoAl4HaMl4r{ecKl4x csoftcrnax Sas u ux ycroftv vrBocrvr, a rarcKe Qasoaux npe-
BpaIrIeHI'L[x z Qasonblx paBHoBecutx B AaHHbrx rpofturrx c[creMax. B uerneptoff qacrn
paccMorpeHBl CyuecrByroql4e sKCrIepr4MeHTrlJrBHLre u pacqerHo-Teoperr4rrecK[e Mero.rlbr



rlocrpoeHplll AI4arpaMM cocro.{Hl4.r. B xonqe xaNgofi rracrr4 cAenaHbr BbrBoAhr no r,rMero-

uefics n uayvuoft Jll4Teparype uuQopuarJvrv, racaroqeficr reMarr{ru pa6oru n o6ocuo-

BblBaroluxe flocraHoBKy 3aAaq Hacrorlqef o u ccJreAoBaHr{g.

Bo etopofi rrase [peAcraBJIeHbI cBeAeuns o6 r4cloJrb3yeMhrx oKcrrepr4MeHTurJrbHhrx

MeroAax rIoAroroBKLI 14 rIacnoprLI3aIIlII4 o6pa:qoe. Hyxno orMerrrrb aKKypargocrb onr4-

QaHLrfl, c yrreroM Toro, qro qllcrota o6pasqoB I4 TlrlareJlbHocrb [poBeAeHr4.rr gKc[epl,rMeH-

ToB tBJlterct o.qHI'IM 143 ocHoBHbIX lloKa3areleft raqecrna pa6orbr no onpeAeJreHr,rro rep-

MoAv HaMr{qecKrrx ceoft cre.

B rperreft rnaee o[I4caHbI I{cnoJrb3oBauubre gKcnepr4MeHTilnbubre r pacv€THbre

MeTOAI'IKI,I. .

B qetsepJo4 rrane [peAcraBJleHhr pe3yJrbrarbr BhrnoJrueHHbrx r4ccJregonauufi n
npoBeAeHo rax o6cyxAeHr4e.

Hau6onee 3HaqI4MbIMI4 3Kcrlepl4Me'TrrnbHbrMr4 pe3yJrbraraMr4, npeAcraBJreHHbrMr. B

AaHH OM p tL3A e Jr e A r4c c epTarl r4vr, flB rrflroT c s, ;

o B[epBbIe cI{HTe3[pOBaHbI MOHOKpr,rcraJrJrbr cMerrraHHhrx coleft Hr,rrpara-cynrsara

aMMoHIrrI (2NHNo3'(NH4)2soa a 3NHaNo3'orH4)zSo+)), MeroAoM pcA yro.r-
HeHbI npocrpaHcrBeHHhle fpyrlrlbr 14 rrapaMerpLr Kpr{crrurJrr4qecKrrx rqeeK; Mero-

aou .{CK olpeAeJIeHbI TeMneparypbl pI oHTiurb[r4r4 frJraBJreHrr.rr cMerrraHHbrx co-

nefi; oqeueHbr sHTiurbrrvwr ux o6paso*aHufl;

o rlpoBeAeua 6onrruax pa6ora rro orrpeAeJreHlrrc cnoficre luypeata, B qacrHocr[

oIIeHeHa reM[eparypa [JIaBJIeHI4x, oHTzurb[r,tr o6pasonaHr,rr; olpeAeJreH r4crraH-

urrfi coctaB KpIacraJIJIou{Ap ara 6uy p et a 14 ycJroBr,r{ ero repMrl.recKofr ycroft vuno-

cTkr;

o yroqHeHbl [apaMerphl Sasorrrx nepexoAoB Hr4Tpara aMMoHr4-{ r4 noKa3ago, qro

ocHoBHbIMu SarropaMl/, BJrLrstouII{MI4 Ha oKcnepr,rMeHTulJrbuo na6nroAaeMhre xa-
paKTepzcrwrn Sa:oBbIX rlpeBparqeruEfi B Hr4TpaTe aMMoHr4r, rBJrrrorcr ycJroBr4f,

[oAroroBKu upo6;

o 3KCTIePI'IMeHTtLJIbHO rl3yqeHu Qasoeue paBHoBe cvrfl B rrerbrpex 6zuapuux crrcre-
MAX;

' MeroAoM AaBJreHI4t rlapa BrIepBEIe [OryrreHhr AaHHbre o repMoAr{HaMr4r{ecr<ofi ax-
rllBHocrrr BoABr B AByx rpoftnnx clrcreMax H2o-OIH2)2co-OrHa)zso+ u H2o_
(NH2)2CO-(NH2CO)zNH;



Haz6olee 3HaqI'IMbIMu pacu0rHo-TeoperuqecKr4Mr{ p*yJrbraraMr4, rrpeAcraB-
JIeHHBIMI,I B AaHHOM pa3AeJIe ALICCepTaq Vvr, flB rrflr(,T C fr :

[ocrpoeHr{e repMoAr4HaMr4qecKr4x l,ro4erefi cprcreM MoqeBvHa_6nyper, BoAa-
6rayper r4 Bo.qa-MorreBr4Ha u pacvdr groftHrrx sasonrrx Ar4arpaMM.
pe3yJIETarbI TepMoAI4HaMI4qecKoro MoAeJIr4poBaHr4r KoHAeHcr,rpoBaHHhrx Sas E
pacqer n3orepMl{qecKl4x 14 rIoJII4Tep Ml4qecKr{x ce.reuuff ctrcreMhr H2O - (NH2)z C O-
(NH2CO)2NH.

cneryer oco6en'o orMerr.rr' pe3yJrbraru pa6orur, Korophre Moryr vMer6
npr,rKJIaAHOe r4CIIOJrb3OBaHI4e :

N PA6OIE .IOKA3AHO, .ITO IIOJIYI{EHH'IE PE3YJI'TAT'I CTPYKTYPH.IX I4CCJICAOEAHI4I

Moryr Srrrr?cnoJlb3oBaHhl AJII [poBeAeHr4r Qa^:onoro aHaJrprsapeiurbHbrx yAo6-
peunft B cocraB' Korop'Ix BXoAtr Ht4Tpar ra cynrsar aMMo'lur, qro [o3BoJrr4T yc-
KOplITb rlpoqeccbl onpeAeJIeHI4.[ COCTaBOB y4o6peHrafi e 3aBoAcKr4X naooparopra-
f,X;

paspa6otaH eKcnpecc-MeroA onpeAeJreHr4r coAepxauzx NHaNo3 n y4o6peHzxx
MeroAoM ACK, B ocHoBy Koroporo IloJloxeHa rlporroprlr4oururbHocrb cr,rrgilJra

ACK npz Qa:onoM repexole 1-ro poAa KoJrr4qecrBy Sasrr: orHorrreHr'e morqaAe6
[I4K.B ua lcK-ripusoia I43yr{aeMoro o6pa^:r1a r4 qr'croro Hr.rrpara aMMoHrr.fl paBHo
naaccoeofi gole cno6oAnoro NH4NO3.

rIpeAJIoxeHHbIe o paoore repMoAI4HaMI.qecKue MoAeJrr4 rro3BoJr*or orrpeAeJrr,rrb
ycJroBr4r [oryqeHr4-f, MorreBr.{Hbr c noHuxeHHbrM coAepxaHwev 6uypera, c [oMo_
Iqblo aHiLJIPBa paccqutanuofi n pa6ore [oBepxHocrt4 JrrrKBr,rAyca c14creurr HrO-
cNH2)2co-(NH2CO)zNH.

PercouenAau'u 
''o 

[crroJrb3oBa'Hro pe3yJrbraroB rr BbrB oAoB Ar{cceprarun
Pesylrraru pa6oru MoryT 6rrtr zcrroJrb3oBaubr KaK clpaBoqubre 4aHurre (I4H-

crl4Tyr xr4Mvrr4 canrr-lletep6yprcxoro rocyAapcrBe'Horo yHr4Bepcurera, zHornryr
ceJlbcKoro xogsficrsa 14 rIpI.poAHbIX pecypcon Honropo.{cKoro rocyAapcrBe'Horo yHrr-
Bepcr{rera r'rMeHr'r -flpocnaaa My4poro, (DfEoy Bno cauapcxzfi rocy4apcrseH'rrfi
yHplBepc'4rer' Hl4r4 xvwruu HHfy ux,. H.Lr.ITo6a.rescKoro), npu repMoAlr'aMr4qecKoM
MOACJII'POBAH',', COJICB'IX CI4CTCM (ZOHX I4M. H.C.KYPUAKOBA PAH, CAUXT-



llerep6yprcruft rocyAapcrseHHrrfi TexHoJrorr4.recKr.rfi r4Hcrr{Tyr (rexuvuecrufi yuznep-
cutet)' ofBoy BlIo cauapclcnfi rocyaapcreeH'rrfi TexH',qecK uir yuunepcurer) Lr Trpr4
pa:paoorre HoBbIX BI4AOB y4o6peHzft (Pocczficxaft rocyAapcrBeHHrrfi arpapn 

'ir 
ytrw-

Bepcl4rer McxA rrMeHI{ K.A.Tunarap N3eBa, ofEoy BIIO dlepucxtrfi focyaapcrBe'-
urrfi uauno'a'nrnrrft I4ccJreAoBare*cxufi yHr{Bepcr4Ter>, focy4apcrBeHHoe HayqHoe yq-
pe)KAeHI4e "Bolrorpa4crczfi uayvnrrft, [poeKTHbrfi r.r rauSopMarlr4ouubrfr qeHrp pa3pa-
6orxrz kI BHeApeHI'It HOBbIX y.Uo6peurafi u rexuolorufi B CeJrbcKola xos.f,ftcree,,, oAo
(OXK (yPAJIXI,IM>, OK (yPAJIKA nUiI>).

Bnra4y [paKTl4rrecrofi sua'rzMocrr4 r.r3yrreHHbrx B Ar,rcceprarrrar4 o6reKros v nep-
crIeKTI4BHocrI{ lIcrIoJIb3oBaHHoro noAXoAa qelecoo6pasuo [poAoJr]ru,rrb Qra:zro-
xI4MI4qecKI{e I4ccJIeloBaHI{t MHofoKoMnoHeHTHbIX BoAHo-coJreBbrx ct4creM, o6parne
ocoooe BHIaMaHI4e wapazpa'orrcy SraszKo-xrrMl4qecKr4x uo4ereft v3yqaeMhrx o6re*roe.

OcnosHrre 3aMerraHrrg

1) cyrqecrnyer AocraroqHo 6olr'roe KoJrzqecrBo Jrr.rreparypHhrx AaHHhrx rro oH-
Talrbnlrr4 pacrBopeHl4t MoqeBI4HhI B BoAe . LIz pa6orhl He rcHo, 661twt Jrr4 r,rc[oJrb-
3oBaHbI 3TI{ AaHHhIe AJI' orITI4MIrrcarJLrv ilapaMerpoB npz TepMoAr{HaMr4qecKoM
MoAeJlupoBaHprw cl4creMbl MoqeBzHa-BoAa. Eruo 6u uurepecHo cpaBHr4Tb pe-
3YJIbTATbI P ACqETOB C SKCTIEPI4MEHTAJI'H'IMI4 3 HAr{ EHV.MI'.

2) Lrz reKcra He oqeHb rloHtr'o, noqeMy aBTop [pr{BoAr'T SHTzLJrb,,,uu Qa:onrrx ne-
pexoAoB HI4Tpara aMMoHLI-f, n .{Nclr, a ne lxc/uoJlb, B To BpeMr KaK AJr-rr MoqeBr'HEr
u 

'nypera 
I4c[oJIb3oBaHa o6qeup r4'flTaflpa3MepHocrb oHT€LJrbrrr4r.r npoqecca.

3) B rercre A'rcceprarlr4r.r r4Meercr prA Heroqnocrefi (zrz oneva:rox):
(a) u Ta6n' II'1-1 Ha crp. 12 aonyrqe*a ouruoKa rpr 3anvc'rrapaMerpoB Kprr-
craJrJrr4qecroft peruerKr4 Hr.Tpara aMMOHr.t x tvtogu$wr<aqua II;
(6) n ra6nwp Y '2-3 Ha crpaHl{qe 105 Ar4cceprarluoH'off pa6ore, no scefr nr4-
AI{MOCTI4' AOrIyIqeHa o[errarKa B AaHHhrx no TeMrreparype frraBJreHr,r.f, Moqe-
Br.rHhr (yxasaua reMrreparypa 4g5.g5 K, a He 405.g5 K, xax cireAyer r,,, pe3yrrb_
raron).



3arcmo.reHne

B uelou Ar4cceprarlroHuiur pa6ora T.C. Fa6rvrwoir, npeAcraBJlrer co6ofi 3aBep-

rrreHHoe HayrlHoe r,rccile.uoBaHl{e, BbInoJIHeHHOe Ha aKTyiUIbHyIO TeMy Ha BbIcoKoM 3KC-

[epr{MeHTiurbHoM r{ Teoperl4qecKoM ypoBHe. OrMe.reHHbIe orAeJIbHbIe HeAocrarK[ He

-rrBJrrlorc{ [pr4Hrlr,r[traJlbHbrMr4 14 He cHr,r]Kalor Hayquofi guaquuocru 14 errcoroft oIIeHKI4

paccMarpnnaeuofi pa6oru. Hosrre HayqHbre pe3yJrbrarbl, rIoJIyqeHHbIe AI4ccepraHToM,

r{Meror cyrqecrBeHHoe 3uarreHue AJrr pa3Br,rrr4-f, [puKraAnofi xl4Ml4qecKoft repuo4vtuaur-

rra. BrrsoAbr 14 peKoMeHAauuu locraroqHo o6ocnonanu. Pe$epar v ny6lvraql{I4 rIoJIHo

orpax(arcT coAeplKaHue Aprccepra\krvr. Pa6ora coorBercrnyer rpe6oBaHLItM nynrra 9

<flonoxeru4rr o [opf,AKe rrpr4cy)KAeHr4r yrreHbrx creneuefi>> (n pegarqplkt rIocraHoBJIeHI4.{

flpanurenbcrBa Poceprftcr<ofi Oegepa\w or 24.09.13 }lb 842), npeAbtBrl-ueMblM K KaH-

ArrAarcKtrM AlrcceprauurnM, a ee aBTop - T.C. Ea6rr,rna - 3acJIylKI,IBaer rlpucyxgeuut' eit'

yueuofi crerreHr4 KaHArlAara xr{Mr,rqecKr4x HayK rlo cnelll4iulbHocrl4 02.00.04 - Szsrlue-

CKA{ XI,IMI4II.

Orsrre cocraBJreH Ar4peKropou HZI-{ <TeplroxuMt4t MarepI4aJIoB>, r.r.n XsaH

AnercaH4pofi B-flqecraeosHoft. A4pec: T19049 Mocr<na, Jlenuncrufi lpoclexr, 4, fClI-

1, HI,lTy <MI4CuC>, HITIII <TepuoxuMl4ll Marepl4iuloB))

Orgrrs Ha Arrcceprarlr4ro o6cyx4en 14 yrBep)KAeH Ha 3ace4auuu HayqHoro KoJIJIo-

KBr4yMa HLIII <<Tepuoxr.rMr4r{ MarepHiLJroB)) HI4Ty MITICuC nporoKoJl J\b 11 or 23 tHBa-

pr20l5 r.

3auecrwreJlb ALIpeKTopa rro HayKe

Sxotexnorornfi ta I,IHntI,IHI4pI4Hra

K.r.n.

fluperrop HI,IU <<Tepuoxnr,ru

K.r.H.

r,r r,rHHoBaur4flM wHCTVrryr a

Marepr4aJrlon>> {ITITY MI4C nC
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llerponcxrafi lI.B.

Xsau A.B.


