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oSt4qilanbHoro onnoHeHTa Ha .qnccepral lhoHHyro pa6ory Ea6xnxofr Taruqxsl Cepreeex ul

<OagoBbte paBHoBeciln a 6nnapHbrx Li rpofiHsrx cr4creMax Ha ocHoBe HilTpara aMMoHr4rr t4

MoqeBnHbt), npe.qcraBneHHyto Ha coucKaHue yqeHoil creneHn KaHAhAara xrMilvecKilx HayK

no cneqhanbHocrh 02.00.04 - SneravecKafl xt Mt A.

Pyxonuca u3noKeHa ua 145 cmpaHur.px, eKflrcqafl 86 pucyuxoe, 36 ma6nuL4 u cnucKa qumupyeuod

numepamypat us 127 uaumeuoeanuil.

Codepxauue pa6omu npedcmaaneHo e mpadutquouuod Qopme: eeedeuue, o6sop numepamypbt,

sKcnepuMeHmanbHae qacmb (dea pasdena), pesynamambt u ux o1cyxdeuue (mpu pasdena),

ocHoeHbre pe3yfibmamat, eueodat u npunoxeHue.

lActopna nccneAoBaHnA h npoMbrluneHHoro ncnonb3oBaHnn Hnrpara aMMoHIAA t

MoqeBhHbl B Kat{ecrBe y4o6peHrrl Hact{hrurBaer 6onee ,qByxcor ner, a aMMnaL{HaF

cennrpa KaK oAl4H 143 ocHoBHbrx KoMnoHeHToB B3pbtBqarbtx Beu{ecrB, no aceil angrMocr}l,

3Haqnrenbno 6onuue. l4cropr4n orr4x.qByx Beulecre 6orara ilHTepecHbtMt4 14 TparilqecKnMn

MoMeHTaMn. Kap6aung oro nepBoe opraHnLrecKoe Beu-lecrBo, nonyqeHHoe tA3

HeopraHnqecKoro quaHara aMMoHl4fl.  C nponseorqcrBoM 14 xpaHeHueM aMMnavnoil cennrpur

cBF3aH cauuli l  uoqnutft B i lcropl4r4 Hee4epHbri l  aspura B ropoge Onnay e 1921 r. B

l-epruannn, Kor,qa npn Apo6neHnta ,qeroH14poBano 4500 T aMMnaqHofi cennrpul. B

Hacronulee BpeMF gn4 ABa BeulecrBa rnaBHbre a3orco4epxaulile yAo6peHrfl, o6beruur

npoll3BoAcrBa Koropbrx AocrnrarcT MnnnhoHoB ToHH B ro4. f1o4o6noe uHoroBeKoBoe n

MHororoHHaxHoe ucnonb3oBaHne aMMhaqHoil cennrpbt r xap6arunga Moxer nocnyxnrb

npuvnnofi Bo3Hl4KHoBeHht rnntosnft o nonxoft h3yqeHHocrt4 grl4x BeulecrB t4 ct4creM Ha nx

ocHoBe. O4Haxo ct ryauv+ He cronb oAHo3HaL{HaA alanv3 nrreparypbl noKa3btBaer, qro

HecMorpq Ha hHTeHcuBHoe n3y.qeHne coneBbtx ct4creM Bnnorb Ao Haqana XXI BeKa,

ocTanocb MHofo Hepe[ueHHbrx BonpocoB, cBF3aHHbtx c paclunpeHileM accopri lMeHTa

KOMnneKCHUtX y4O6penril, coe4aHneM HoBbtx e$$exrraaHbtx TexHonorui,t rx nonyqeHVfl n

6esonacFtoro xpaHeHnn. B cBF3r,1 c eri lM Ar4ccepraqnoHHan pa6ora T.C. Sa6xunorZ,

nocBfl l{eHHafi i l3yL{eHno $aooBbrx paBHoaecrf i  B chcreMax Ha ocHoBe HhrparoB aMMoHt4g

n MoL{eBnHbl c ncnoflb3oBaHneM KoMnfleKca SKcnephMeHTanbHbtx u pacqerHo-

Teoperh'{ecKhx MeroAoB coBpeuennoil xt4Ml4qecKofi repuoguHaMhKr4, BecbMa aKTyanbHae,



a c$opMynhpoBaHHbte 3a,qaqh i lMepr 6onuuroe npaKT[qecKoe 3HaqeHne. KocseHHurrvt

cBnAerenbcrBoM cBoeBpeMeHHocn4 n npaKTilqecroil eocrpe6oaaHHocn4 pa6orut FBnnercr

t4 Tor $axr, qro oHa BbrnonHeHa B paMKax coBMecrHoro KpynHoMaclura6noro npoeKTa

xl4Mt4LlecKoro Sarynurera Mfy il oAHoro n3 Be,qyqnx npoh3BoAt4reneri a3orHbtx

y4o6pennfr - Poccraficxoil xounanr,rra OAO yfi yPAIlXl/M. Ognaro, paccMarpnBaeMafl

pa6ora BecbMa i lHTepecHa h c qi lcro nayvnofi ToL{Kr4 3peHnF. B pa6ore Ha npnMepe AByx-

h rpexKoMnoHeHTHbtx ct4creM paccMarphBaercn MoAenhpoBaHile Sasoaurx t4 xl4Ml4qecKrx

paBHoBec[i l ,  ocHoBaHHoe Ha nocneAoBarenbHoM Bo3pacraHnil pa3MepHocrt4 h3yqaeMbtx

cncreM. f loAo6Hurfi  nnpaMhAanunurfi  noAXoA BecbMa nepcneKTilBeH, c ero noMot{bro

peuaercF $yngaueHarnrrr, 3aAaqa onpeAeneHnr repMoAhHaMhqecrtax csolZcre Saa n

Sasoaurx paBHoBecnri e unororoMnoHeHTHbtx ct4creMax.

B nepeorZ rnaBe Anccepraqnonnoil pa6orur aBTop npoBo4l4T Kpt4n4qecKvirt ananwa

[3BecrHblx pa6or, cBF3aHHbrx c r4ccne4oBaHileM $nanxo-xnMrqecKnx csoilcra

nHNABt AyanbHblx cocraBnFpull4x rpexKoMnoHeHTHbtx cl4creM Ha ocHoBe Bo,qbt Hl4TparoB

n cynu$aroB aMMoHt4F, MoqeBrnur, 6uypera. Ananil3npyorce raKxe pe3ynbrarur pa6or

no [ccfleAoBaHnto $asoautx paBHoBechil e brnapnurx nogct4creMax n B

TpexKoMnonenrnoil  cl4creMe BoAa-Moqeanna-cynu$ar aMMoHl4e. i lo pe3ynbraraM

aHanh3a nhreparypHbrx AaHHbrx 6a6rnHofi T.C. 6urnn onpeAeneHbt ocHoBHbte

HanpaBneHnfl ilccne,qoBaHht ceoilcre $aa r Qasoeurx paBHoBecril, neo6xo,qnMbtx Anfl

onrilMh3aqhn ycnoBufr cilHreea h xpaHeHhfl a3orHbtx y4o6peHraft, 3ra .{acru pa6orur

HanilcaHa xopouJo, vi lTaercn c 6onuurrM i lHTepecoM, 34ecb paccMorpeHbt npaKThqecKil

ece pa6otut, cBF3aHHbre c reuofr Ahccepraqur. . [ocraro.lHo cKa3arb, qro aBTopoM,

HanpnMep, npoaHanta3npoBaHbr pa6orur no Srsuxo-xnMnL{ecKtaM caoficreaM Hnrpara

aMMoHhe c 1909, a chcreMbt BoAa-Mo'-{eBhHa c1902 r. B Hyxnou o6r'eueAne reMari lKt4

gaHHoil pa6orut onucaHbr pacqerHbre n oKcnepilMeHTanbHbte Mero4bt nocrpoeHilF

$asoautx AharpaMM. 3a6eran HecKonbKo Bnepe.q, MoxHo orMeri lTb, L{To AaHHbri l  o6sop

nnreparyput n co6crBeHHbre pe3ynbrarur pa6orur Moryr 6urru B coKpau.leHHoM BaphaHTe

ony6nnxoaaHbt, HanpnMep, B xypHane Ycnexn xu,ult hnu orAenuHoft 6polrtropofr.

Hayunan HoBl43Ha npe4craBnennoil pa6orur cocrohr B ToM, qro Sa6ruHora T.C.

BnepBble npoBeAeHo repMo.q[HaMhqecKoe MoAenhpoBaHhe $as AByx- tA

TpexKoMnoHeHTHbtx cr4creM Ha ocHoBe BoAbt, MoqeBhHbr, 6nypera, cynu$ara aMMoHhF t4



paccquraHbt nonu- il r43orepM[qecKhe ceqeHhR Qasoeoil AilarpaMMbt ct4creMbt Bo,qa-

MoqeBhHa-6nyper. Sonuuoil o6ueu eKcnephMeHTanbHbtx f laHHbtx no3Bonhn AnccepraHTy

,qocKoHanbHo t4ccne4oBarb BntaflHne uJecril pa3nhqHbrx Sarropoa Ha nonnnnop$nure

nepexo4bt Ht4Tpara aMMoHl4F. CoaepuenHo oLreBn,qHo, Ltro 6ee ernx nccnegoeannfr

HeBo3Moxno 6utno yroqHnrb, a no cyr{ecrBy, 3aHoBo nocrpol4Tb Saaoeyro AharpaMMy

HilTpar aMMoHt4F - cynu$ar aMMoHr4s. 34ecu nan6onuurrZ i lHTepec npeAcraBnntor

pe3ynbrarbt o rpaHnqax o6nacrn rBepAbrx pacrBopoB. 3acnyxnBalor 6onsuloro BHnMaHilF

pe3ynbrarbt t4ccnegoeaHhfi cMeuaHHbrx coneil Hhrpara-cynu$ara aMMoHt4fl. Aaroporu

MeroAaMh PCA n [CK yroqHeHbr npocrpaHcrBeHHbre rpynnbr i l  napaMerpbl

KprcrannnqecKhx nt{eeK ernx coneil, onpeAeneHbt vtx oHTaflbnilil nnaBneHhn t

o6pasoeannn. Cnegyer orMernrb, r{To pe3ynbrarbt ort4x nccne4oeannri no3Bonnnil

5a6xnnoil T.C. npe4noxurb npocrbre B oKcnepnMeHTanbHoM nnaHe Konnr{ecrBeHHbre

MeroAhKl4 Qasoaoro aHanil3a cueceil ,  coAepxaulnx conil  aMMoHr4fl.  3HaqnrenuHoe Mecro

AhccepraHT y4ennfl BonpocaM cra6unuHocn4 cMeuJaHHbrx conefr, TaK KaK nx npncyrcrBhe

yMeHbuaer AeroHaqnoHHyro aKTrBHocru y4o6pexri l  Ha ocHoBe HilTpara aMMoHt4F.

lloKa3aHo, t{To K eos.qeilcrenp reMneparypbr, Bnarn n AaBneHfis 6onee ycrofrvrea conu

cocraBa 3:1. Enn nocrpoeHnn h Mo,qenilpoBaHilf l  Qaaoeurx AharpaMM, coAepxat4nx

6uyper, Heo6xogutrrut 3HaHnF ero $nerxo-xuMrlqecKLtx xapaKTepucrhK, TaKilx KaK

TeMneparypa, eHTanbnnu nnaBneHnn I pa3noxeHt A. K coxaneHnp, ,qo nocraHoBKt4

paccMarpileaeMoil pa6orbr HagexHbre ,qaHHbre orcyrcrBoBann. CasgaHo gro c reM, qro

npoqeccbt nnaBneHhs n pa3noxeHilF 6uypera nporeKator npaKThqecKil nph o.qnoil

TeMneparype. O4naxo, Al4ccepraHTy, r43MeHeHileM cKopocri l  HarpeBa o6paaqa, yAanocb

He TOnbKO pa3AenhTb 9Tn rqBa npollecca, Ho 4 noKa3aTb, qTo nonyqeHHbte npil SToM

Snsrro-xttMt4qecKile xapaKTepilcn4KH 6raypera coorBercrByror hcrr4HHbtM. Srra

pe3ynbrarbt cbtrpann onpe4eneHHyro ponb npn nocrpoeHnn h pacqere Sasoaorl

AnarpaMMbt ct4creMbr MoL{eBnHa - Onyper B cnyqae ycrofivraurx n rriteracra6rnbHbtx

paaHoeecri l .

Hecronuxo o6oco6neHHblM14, Ha nepauri l  B3rnFA, npe4craBnntorcn

oKcnepnMeHTanbHbre i l3MepeHhF ,qaBneHnfi Hacb[{eHHoro napa BoAbt HaA ci lcTeMaMh

Bo.qa-MoqeanHa-6nyper i l  BoAa-MoqeBilHa-cynu$ar aMMoHr4F. OgHaxo pesynbrarbl

nonyL{eHHble B TaKoro poAa hccneAoBaHhflx no3Bont nn aBTopy paccqilTarb 3HaLteHilF



aKThBHocrt4 BoAbr, HanpuMep, Anr cncreMbt BoAa - MoqeBhHa - 6ryper a o6nacrn

cyqecrBoBaHuq xhAKofi $aeur i l  cpaBHhrb l4x co 3HaqeHhFMr4 paccqnraHHbtMLt 143 Mo4enn

Mapryneca Coana4eHtae erux BennqnH nBflFercF npFMbtM AoKa3arenbcrBoM

npaBilnbHocrr eurbopa Mo,qenn.

HoeutNlt4 MoxHo cqnrarb pe3yflbrarbr nocrpoeHhn nonilTepMilqecKux ce,leHnil

Saeoaoft AuarpaMMbr BoAa Mor{eBnHa - 6r,ryper npu pa3Hbtx coorHouleHnflx

KoMnoHeHToB 14 r43yqeHhn cl4creMbt BoAa - MoqeBhHa - cynuSar aMMoHt4n..

flocroeepHocrb nonyLteHHbtx 5a6rranofi T.C, pe3ynbraroB He no,qBepraercff

coMHeHhlo, noATBepxAaeTcF i lcnonb3oBaHileM coBpeMeHHbrx MeToAl4K, annapaTypbr,

6onuulnu o6ueuorvr rularenbHbrx rccne4oaanni. Enn noATBepXAeHnF cKasaHHoro

AOCTaTOLIHO nphBecTh pe3ynbraTbr no sKcnepnMeHTanbHoMy l4ccneAoBaHrp aKTilBHocrl4

Bo.qbt B ct4creMe BoAa - MoqeBilHa - cynu$ar aMMoHLtfl npn reMneparypax 298,2 K u

308,2 K, n3 Koropbrx, B nonHbrM coorBercrBtaeM c repMo4t4HaMnKori, orqernnBo

na6nrcgaercn reHAeHqnn Bo3pacraHnF sHaqennil aKTilBHocrr4 c pocroM TeMneparypbt.

Buteo4ur aBTopa aAeKBarHbt nonyl{eHHbtM eKcnepnMeHTanbHbtM pe3ynbraraM.

Pa6ora, B LlenoM, npoil3BoAl4T BneqarneHhe 3aKoHqeHHoro r qenocrHoro

$yn4auenranbHoro i lccne4oBaHnF, BbrnonHeHHoro Ha coBpeMeHHoM HayqHoM ypoBHe n,

HecoMHeHHo, nMeer xopotuue nphKnaAHbre nepcneKThBbt. , f lnccepraL{i loHHan pa6ora

5a6xnnoil T.C. nanracaHa scHbrM HayqHbrM n3brKoM, xopor.rJo i lnnCIcrpr4poBaHa, coAepxhr

AocraroqHoe Konhqecreo ra6nhll t4 q[Taercs c 6onuulnu nHTepecoM

Butao,qut, c4enaHHbte a pa6ore, KoppeKTHbt ta aAeKBarHo orpaxapr cyl{Hocrb

npoBeAeH Hbtx t4ccne4oeaH n fi .

flo coAepxaHuto ,qnccepraqhil Moryr 6urru c4enaHbt orAenbHbte, qacrHbte

3aMeLtaHnfl.

1. Kntoqeaururr4 KoMnoHeHTaMn h3yqeHHbtx ct4creM FBnFtorcF Hr4Tpar aMMoHt4s tA

MOqeBilHa, qTO OTpaXeHO B Ha3BaHnn AnCCepTaLlVV, npil OTOM AOBOnbHO MHOrO

BHnMaHnn a pa6ore yAeneHo h3yqeHhp 6raypera (cooraercrByrolqne pa34enbl

hccne,qoBaHnil orMe.{eHbr caMnM aBTopoM KaK oAHr4 r43 ocHoBHbrx, cM.<<OcHoBHbre

pe3ynbrarbt>> t4 <<Bbreo4ur); Bo3MoxHo, hMeno cMbrcn KaK-To orpa3nrb eror Saxr a

Ha3BaHnn pa6orul. B rercre Anccepraqnn BcrpeqalorcF orAenbHbte oneqarKlr,

HanpuMep, Ha crp. 72 a $opuyne lV-2.8 nponyqeHa reMneparypa, aa crp.74 e



$optuyne lV-2.15 BMecro x .qonxHo 6urru T, Ha crp. 114 B BbrpaxeHri l ,

onncbrBalouleM pacna,q Kp[crannorhflpara 6nypera, nponyu]eH x, Ha crp. 1 10-111,

pnc. V.2-13 nepenyraHbr phcyHxn (a) v (6). MoxHo tahtu B reKcre eule HecKonbKo

AocaAH btx Hero.{ Ftocteil.

2. l lpn nocrpoeHrn $asoeurx AilarpaMM 6unapnutx ct4creMe ncnonb3oBaH Mero4

,QCK, c noMorrlbto Koroporo, KaK orMeL{aer caM ,qnccepraHT, yAaercfl ,qocraroqHo

ToqHo perncrpr4poBarb reMneparypy conh4yca n c uenuureil ToLrHocrbro

nnrer4yca. B erofi cBn3l,1 Bo3HnKaer Bonpoc o qenecoo6pa3Hocn4 3anncll

n3MepeHHofr reruneparypbr nnKBnAyca c ror{Hocrbro Ao Aecerbrx rpa4yca,

HanpilMep, ta6n.Y.2-6, V.2-7, V.2-11. f loxoxee 3aMeqaHhe Kacaercn ToL{HocrLr

n3MepeHhn BenhqtaH napqnanbHoro EaBneHhfl Bo,qbt i l  pacqera ee aKTnBHocrr (cu.

ra6n. V.2-12, V.3-1).

3. l-lptt o6cyx<,4enr,rra cocraBa rilApara 6nypera cne4oBano 6ur conocraBnrb

nonyqeHHbre pe3ynbrarbr c AaHHbrM14 crpyKrypHoil pa6orur E.D.W. Hughes, H.L.

Yakel. The Crystal Structure of Biuret Hydrate l l  Acta Cryst. (1961) 14,345-352, e

xoropofi co,qepxaHne BoAbr onpe4eneHo no BbtcoKoroqHbrM r43MepeHhffM

nnoTHocTr4 Kpl4cTannoB.

OrMeqeHHbte He4ocrarKh Kacalorcn or4enbHbrx qacrHbrx MoMeHToB, He craBFT no.,q

coMHeHile AocroBepHocrb pe3ynbraroB 14 KoppeKTHocrb BbrBoAoB h He cHuxarcr o6u1eft

eutcoxofi oqeHKh pa6orut, Koropan no ypoBHro BbrnonHeHHbrx LlccneAoeaHilfi 3HaL{r1Mocrr4

pe3ynbraroB FBnFercF 3aMerHbrM oranoM pa3Bnrhn Susrvecrofr xt Mt tA.

PaccuarpnBaeMan Ar4ccepraqhn npeAcraBnner co6oil 3aKoHL{eHHoe ilccne4oBaHile, a ee

aBTop sBnnercn BbrcoKoKBann$nqnpoBaHHbtM cneqnanncroM g o6nacrn xuurqecxofr

TepMoAt4HaMVKV, c$opM14poBaBlrl14McF cneqilanrcroM c xopolu14M TBopqecKLrM

noTeH[.lnanoM.

Ony6nraroBaHHbre aBTopoM pa6orur no reMe Anccepraqilil n aBTopeQepar

npaBnnbHo 14 AocraroqHo nonHo nepe4apr ee ocHoBHoe co4epxaHue. Pesynurarur

nccnegoeaHnil npounh anpo6aqrarc Ha HayLtHbtx Sopyvrax Poccuilcxoro tA

Mex4yHapoAHoro ypoBHe.

flo ceoeil aKTyanbHocrr4, nayvnofi HoBl43He, reopernvecxoil n npaKTnqecroil

3HaqilMocn4, AocroBepHocl4 pe3ynbraroa n o6ocHoBaHHocrr4 BbrBo,qoB, npe4craBreHHaF



AilccepraqnoHHae paoora (Oa3oBbre paBHoBecilF B ohHapHbrx 14 TpofHbrx cr4creMax Ha

ocHoBe HhTpaTa aMMoHl4f, 14 MOqeBilHbr)) nonHocTbp oTBeqaeT KprTephflM,

ycraHoBneHHblM B n. 9 (flonoxeHhf, o npncyx4eHilu yqeHbtx cTeneHef ), yrBepxqeHHoro

nocraHoBneHileM flpaerrenbcrBa PO Ns 842 or 24 cenrn1pa 2013 r., ta coorBercrByer

nacnopry cneqhanbHoqn O2.00.04 - Ongh.lecxa+ xvtutrir no o6nacrnM l4ccne4oBaHrn:

nyHKTy 1 g qacrh <SxcnepurrreHTanbHoe onpeAeneHne v pacL{eT napaMeTpoB crpoeHnF

MoneKyn...) u nyHKry 2e\aactn <SxcneprueHTanbHoe onpe4eneHne repMo4hHaMhqecKnx

ceoficre Ber{ecrB...,  n3yr.teHne repMoAnHaMuKl4 ...  $aeoautx nepexogoB)). A ee aBTop,

Ea6rnna Tarusxa Cepreeena, 3acnyxhBaer nprcp44eHnn yqeHofi crenenn KaH,qn,qara
. -  --a

xr4Mr4LfecKnx HayK no cneqhanbHocl4 02.00.04 - Otagr4qecta+ xvtutn.

,Qorrop xr4M14qecKnx HayK, npo$eccop,
3aBeAytor.l1nil na6oparopnefi $nsnuecxnx
MeTOAOB l4CCneAOBaHilF CTpOeHnfl t

TepMoAl4HaMnKn HeopraHrqecKLtx coeAilHeHut4, I
OfEyH <lzlncruryr o6qefi h HeopraHuqecxofi I ri /
xt Mnn ru. H.C. Kypnaxoaa PAH) 
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