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B ,n:HccepTau:irnHHbIH coBeT 24.1.092.01 ITO 3aru:HTe 

,n:HccepTaU:HH Ha COHCKaHHe ytieHOH CTeITeHH 
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C03,n:aHHe ITOJIHMepoB Ha HX OCHOBe» Ha COHCKaHHe yt:ieHOH CTeITeHH KaH,n:H,n:aTa 

XHMHt:JeCKHX HayK ITO CITeu:HaJibHOCTH 1.4.3 -opraHHtieCKa5I XHMH5I H ITpe,n:ocTaBHTb OT3bIB 

B ,n:HccepTaU:HOHHblll COBeT B ycTaHOBJieHHOM ITOp5I,n:Ke. 

B cooTBeTCTBHH c <I>e.n:epanbHhIM 3aKoHOM OT 27.07.2006 N2 152-<!>3 «O 

ITepcoHanbHbIX ,n:aHHbIX» HaCT05Iru:HM ,n:aIO corrracHe Ha o6pa60TKY MOHX ITepcoHanbHbIX 

,n:aHHbIX B u:eJI5IX BKJIIOt:JeHH5I B arrecTaU:HOHHOe ,n:erro .[l:JI5I 3aru:HTbl ,n:HccepTaU:HH 

coHcKaTerr5I. CorrracHe pacITpocTpaH5IeTC5I Ha crre,n:y10ru:He ITepcoHaJibHhie ,n:aHHb1e : 

q>aMHJIH5I, HM5I, OTt:JeCTBO; yt:ieHa5I CTeITeHb; yt:ieHoe 3BaHHe; Il.lHq>p CITeu:HaJibHOCTH, ITO 

KOTopoif 3aru:Hru:eHa ,n:HccepTaU:H5I; MeCTO OCHOBHOll pa6oThI; ,n:OJI)KHOCTb; KOHTaKTHblll 

Terreq>oH, e-mail; HaytIHhie ITy6rrHKaU:HH. 

TaK)Ke ITO.[l:TBep)K,n:aIO, t:JTO ,n:aIO corrracHe Ha pa3Meru:eHHe ITOJIHoro TeKCTa OT3bIBa 

Ha ,n:HccepTaU:HlO H CBe,n:eHHll 06 Oq>HU:HaJibHOM OITITOHeHTe Ha caifTe (ITopTane) 

HHCTHTyTa opraHHtiecKoif XHMHH HM. H.,U. 3errHHCKoro PoccHMCKOM AKa,n:eMHH HayK B 
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o6pa3oBamrn Ha)'KM Pocc11i1:cKoi1: 

<I>e.n:e auyrn? 

.5IBJI51eTeCb 

3KCnepTHbIX 

JIM Bbl 

COBeTOB 

1.rneHOM He 51BJI51l0Cb 

BbICIIIeii 

aTTeCTaU:MOHHOH KOMMCCMM np11 

1\111HMCTepCTBe o6pa30BaHM51 

Ha 11 Pocc11iicKoii <I>e.n:e au:1111? 

.5IBJI51eTecb JIM BbI "lIJieHoM He 51BJI51l0Cb 

mrccepTaU:MOHHoro coBeTa, 

npHH51BIIIero .n:11ccepTau:1110 K 

3allJJffe? 

.5IBJI51eTeCb JIM Bb1 coaBTopoM He 51BJI51l0Cb 

COMCKaTeJI51 CTeneHM ITO 

orry6JIMKOBaHHbIM pa6oTaM no 

TeMe .n:11ccepTau:110HHoro 

MCCJie,[(OBaHM51? 

REPHO. BEJlYutl1A 
cnEU~Anl1CT no KA.UPAM 
A.A. KAPnOBA 

/6.04.?-c~ 
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0T3bIB 

oq:rn:IJJ1a.TibHOro OIIIIOHeHTa Ha ,IU1CCepTaIJJ1lO 

f p1160Ba ITaBJra CepreeB11qa 

«TepM11Ha.TibHbie a.TIKl1Hbl H11TpaMl1HOBOro p51,z:i:a 11 co3,z:i:aH11e IIOJil1MepoB Ha 11X 

OCHOBe» ITO crreu:11an:bHOCTl1 1.4.3 - OpraH11qecKa51 X11M1151 Ha COl1CKaHl1e yqeHOH 

CTerreHl1 KaH,z:i:11,z:i:aTa Xl1M11qecKl1X HayK. 

Pa3pa60TKa HOBbIX 3cpcpeKTl1BHbIX KOMIIOHeHTOB 3HeproeMK11X COCTaBOB 

pa3Jil1qHbIX o6JiacTei1: rrp11MeHeH1151 51BJI51eTc51 Ba>KHOH rrpo6JieMoi1:. B 3Toi1: CB51311 

,z:i:11ccepTau:110HHa51 pa6oTa f p1160Ba ITaBJia CepreeB11qa, rrocB51IIJ:eHHa51 pa3pa6oTKe 

MeTO)l;OB Cl1HTe3a TepM11Ha.TibHbIX a.TIKl1HOB H11TpaMl1HOBOro p51,z:i:a 11 3HeproeMKl1X 

IIOJil1MepoB Ha 11X OCHOBe BHe BC51KOro COMHeHl151 51BJI51eTC51 aKryaJihHOH 11 

rrepcrreKTl1BHOH. 

HayquaH HOBH3Ha pa60Thl. y CTaHOBJieHO, qTo 6pOMl1)l;bI IB OTJil1qlle OT 

110,z:i:11,z:i:oB/ , MeTHJICYJib<paTbI J1 MeTl'.IJICYJib<pOHaTbI qeTBepTHqHbIX 

a.TIK11JiypoTpOIIMHJ1eBbIX COJieH rro,z:i:BepraJOTC51 ,z:i:ecTpyKTllBHOMY HI1TpOBaHJ1}0 

cMec51MI1 HN03-Ac20, ,z:i:aBa51 )KeJiaeMbie JIMHeHHbie HI1TpaMJ1HbI. 11oKa3aHa 

3cpcpeKTl1BHOCTb KaTan:113a TiC14 B c11HTe3e N-(xJiopMeT11JI)-H11TpaM11HoB 113 N

C au:eTOKCI1MeT11JI )-H11TpaMJ1HOB, rro3BOJII1BUia51 rroBbICMTb BbIXOJ:J:bI u:eJieBbIX 

rrpo,z:i:yKTOB no 98%. Hai1:,z:i:eHo, qTo o6pa6oTKa N-(XJIOpMeT11JI)-H11rpaMJ1HOB 

rrporraprllJIOBbIM CIII1pTOM 6e3 paCTBOpI1TeJI51 I103BOJI51eT c xop01IIJ1Ml1 BbIXO,n:aMJ1 

rroJiyqaTb COOTBeTCTBYlOIIJ:lle rrporrapr11JIOBbie 3q:>I1pb1. 110Ka3aHO, qTo 

a.TIKl1JII1pOBaH11e rrepBJ1qHblX N-H11TpaMl1HOB pa3Jil1qHbIMJ1 crr11pTaMJ1 MO)KHO 

rrpoBO)l;l1Tb B ycJIOBl151X peaKU:1111 M11u:yH06y. 1fayqeHa peaKU:I10HHa51 crroco6HOCTb 

au:eTl'.IJieHOB HI1TpaMl1HOBOro p51,z:i:a B peaKU:1151:X 1,3-,n:MIIOJI51pHoro 

U:llKJIOIIpI1COe,n:11HeH1151; IIOKa3aHO, qTo KOM6I1HaU:I151 B O)l;HOH MOJieKyJie 

au:eTMJieHOBOro M HI1TpaMJ1HHOro cpparMeHTOB He MeUiaeT rrpoTeKaHlllO peaKU:llH . 
YKa3aHHOro Tl'.IIIa. CI1HTe3I1pOBaHbI J1 BCeCTOpOHHe I13y-Y:eHbl 1,2,3-

Tp11a30JICO)l;ep)Kaiu:11e HMrpaMJ1HOIIOJil1MepbI. 

IIpaKTuqecKaH 3HaqUMOCTb. Pa3pa6oTaHbI TeXHOJIOr11qecK11 rrp11eMJieMbie 

crroco6bI IIOJiyqeHM51 Ba)KHbIX rrpoMe)KyToqHbIX rrpo,z:i:yKTOB B Cl1HTe3e u:eJieBbIX 

coe,z:i:11HeHJ1H: N-( au:eTOKCI1MeTI1JI )H11rpaMJ1HOB, N-( XJIOpMeTllJI )HI1rpaMl1HOB, 

rrporraprllJIOBbIX 3<pI1pOB N-( MeTl1JIOJI )H11TpaMl1HOB, N-( rrporraprllJI )H11TpaMl1HOB. 

Pa3pa6oTaH crroco6 rroJiyqeHl151 rrpaKT11qecK11 Ba)KHbIX 1,2,3-Tp11a30Jico,z:i:ep)Kaiu:11x 
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mrrpaMHHOIIOJIHMepoB, rrpe.n:cTaBmnom11x HHTepec B KaqecTBe KOMIIOHeHTOB 

3HeproeMKHX COCTaBOB. 

,ll;ocToBepuocTb pe3yJihTaTOB. CocTaB H CTPYKTypa coe.n:11HeHHH IIO.IJ:TBep)K.n:eHbI 

.n:aHHbIMH crreKTpocKOIIHH 5IMP Ha 51.IJ:pax 
1H, 13

C, 
14N, HK-crreKTpocKorr1111, 

peHTreHOCTPYKTYPHOfO H 3JieMeHTHOf0 aHaJIH3a. 

U:0ccepTaUHOHHa5l pa6oTa cocTOHT H3 BBe.n:eHH5l, o63opa JIHTepaTypoI, 

o6cy)K.n:eHH5l pe3yJibTaTOB, 3KCIIepHMeHTaJibHOH qacTH, BbIBO.IJ:OB, CIIHCKa 

UHTHpyeMOH JIHTepaTypoI H3 118 HaHMeHOBaHHH. MaTep:0an .n::0ccepTaUHH 

H3JIO)KeH Ha 224 CTpaH:0uax MaII.IHHOIIHCHOfO TeKCTa, co.n:ep)KHT 40 Ta6JIHU, 18 

pHCYHKOB 11 115 cxeM. 

ITepBa5l rnaBa (JIHTepaTypHbIH o63op) rrocB5lIIJ:eHa N-(xnopMeTHJI)HHTµaMHHaM, 

KaK 6HJI.IJ:HHr-6JIOKaM B KOHCTpy:0poBaHHH 3HeproeMKHX MaTepHaJIOB. BbIIIOJIHeH 

rro.n:po6HbIH aHaJI:03 MeTO.IJ:OB CHHTe3a 3THX coe.n::0HeHHH, HX (pH3HKO-XHMHqecKHX 

H XHMHqecKHX CBOHCTB. MaTepHaJI HHTepeceH, q11TaeTC5l nerKo; BIIOJIHe MO)KeT 

6oITb orry6JIHKOBaH B BH.IJ:e 063opa B HayqHoH rrep:00.n::0Ke. B rrpouecce aHaJIH3a 

JIHTepaTypoI, .n:11ccepTaHTOM 6bIJI Bbl51BJieH P5l.IJ: «6eJibIX mi:TeH>> B y)Ke H3BeCTHbIX 

pa3pa6oTKax MeTO.IJ:OB CHHTe3a N-(xnopMeTHJI)HHTµaMHHOB, qTo orpaH:0q11BaJIO 

rrepcrreKTHBbI yKpyrrHeHHbIX Hapa6oToK H rrocne.n:y10mero rrpaKTW:IecKoro 

HCIIOJib30BaHH5.l 3THX coe.n:11HeHHH. KaK cne.n:cTBHe, O.IJ:HOH H3 3a.n:aq 

.IJ:HCcepTaUHOHHOfO HCCJie.n:oBaHH5l 51:BHJIOCb ycoBepII.IeHCTBOBaHHe crroco6oB 

rronyqeH:051 N-(xnopMeTHJI)HHTpaMHHOB. AHaJIH3 H3BeCTHbIX XHMHqecKHX CBOHCTB 

N-(xnopMeTHJI)HHTpaMHHOB OKa3aJIC5l BeCbMa IIOJie3eH rrp:0 rrocne.n:y10meH 

pa3pa6oTKe MeTO.IJ:HK CHHTe3a rrporraprHJIOBbIX 3tjmpoB N-(MeTHJIOJI)HHTµaMHHOB. 

BTopa51 rJiaBa .IJ:HCcepTaUHH Haq11HaeTC5l c o6cy)K.n:eHH5l H IIJiaHHpOBaHH5l 

HaH6onee paUHOHaJibHOH CTpaTerHH CHHTe3a H HCCJie.IJ:OBaHH5l CBOHCTB KaK 

rrpoMe)KyToqHbIX, TaK 11 ueneBbIX coe.n:11HeHHH. Uanee o6cy)K.n:aeTC5l pa3pa6oTKa H 

ycoBepII.IeHCTBOBaHHe MeTO.IJ:OB CHHTe3a N-(xnopMeTHJI)HHTµaMHHOB. Y)Ke 

H3BeCTHbie MeTO.IJ:HKH rronyqeHH5l 3THX coe.n:HHeHHH HMeJIH ueJibIH p51.IJ: 

He.n:ocTaTKOB: HeBbICOKHe BbIXO.IJ:bl H orpaHw:IeHHbIH accopTHMeHT npo.n:yKTOB, 

TOKCHqHOCTb peareHTOB, K TOMY )Ke HHor.n:a HX /peareHTOB/ BbICOKa5l CTOHMOCTb. 

Bee 3TO H 51:BHJIOCb rrpe.n:rroCbIJIKaMH Heo6xo.n:HMOCTH pa3pa60TKH 06m11x 

Ha.n:e)KHbIX MeTO.IJ:OB CHHTe3a N-(xnopMeTHJI)HHTpaMHHOB. B KaqecTBe 

cy6cTpaToB .n:11ccepTaHT paccMaTpHBaeT TPH rpyrrrrbI coe.n:HHeHHH: N-

( aueTOKCHMeTHJI )HHTpaMHHbI, N-( OKCHMeTHJI )HHTpaMHHbI, rrepBHqHbie 

HHTpaMHHbI. Un51 pacII.IHpeHH5l crreKTpa .n:ocTyIIHbIX N

( aueTOKCHMeTHJI )HHTpaMHHOB aBTOp pa3pa6aTbIBaeT MeTO.IJ:bI CHHTe3a 6116JIHOTeKH 
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3THX COe,I(HHeHHH: H3 N-arrKHJiypoTpOIIHHHeBI,IX COJieH H H3 3-3aMern:eHHbIX 1,5-

JJ:HHHTpo-l ,3,5-TpHa3erraHOB. B HTore, rrepBOM crry-crae pa3pa6oTaH rrpOCTOH MeTO,I( 

CHHTe3a N-(aueTOKCHMeTHJI)HHTpaMHHOB, OCHOBaHHbIH Ha peaKUHH HHTpOJIH3a N

arIKHJiypoTpOIIHHHeBbIX COJieH, corrpOBO)KJJ:aIO:W:eHC51 pacKpbITHeM 

reTepOUHKJIH"l!eCKOH CHCTeMbI H N-HHTpOBaHHeM rrpoMe)KyTO"l!HbIX rrpo.ri:yKTOB; 

pe3yJibTaT peaKUHH 3aBHCHT OT THIIa aHHOHa ypoTpOIIHHHeBOH COJIH. Bo BTOpOM 

crry-crae OTpa6oTaH HHTpOJIH3 3-3aMern:eHHbIX 1,5-.[(HHHTpo-1,3,5-TpHa3erraHOB B 

M51fKHX ycJIOBH51X IIpH } 0-15°C (paHee 6bIJIO 5 5 °C), "l!TO C.[(eJiaJIO 3TOT MeTO.[( 

MeHee orraCHbIM, a CJie,I(OBaTeJibHO TeXHOJIOrtt-creCKH 6orree rrptteMJieMbIM. B 

CJie.I(yIO:W:eM pa3.z:i:erre o6cy)KJJ:alOTC51 pa3pa6oTaHHbie JJ:HCCepTaHTOM 06:w:tte 

MeTOJJ:bI CHHTe3a N-(xrropMeTHJI)HHTpaMHHOB HCXOJJ:51 H3 Terrepb y)Ke 

rrperrapaTHBHO JJ:OCTYIIHbIX N-( aueTOKCHMeTHJI )HHTpaMHHOB. Crre.ri:yeT OTMeTHTb, 

"l!TO rrapaMeTpH3aUH51 ycJIOBHH xrropo.ri:eaueTOKCHJIHpOBaHH51 C HCIIOJib30BaHHeM 

THOHHJIXJIOptt.I(a B COOTBeTCTBHH c .[(aHHbIMH Ta6JI 2.1 rrpOBO.[(HJiaCb rrop51JJ:Ka 30 

pa3, "l!TO fOBOpHT O JJ:OCTaTO"l!HO 6oJiblIIOM 061>eMe rrpo,I(eJiaHHOH pa60TbI. 

ITOKa3aHa pe3yJibTaTHBHOCTb KaTarIH3a 3TOH peaKUHH KHCJIOTaMH JlblOHCa. 

Hatt6orree Jq><peKTHBHhIM KaTarrtt3aTopoM OKa3arIC51 TiC14, rrpttMeHeHtte KOToporo 

I103BOJIHJIO rrorry-craTh HCKOMbie N-(xrropMeTHJI)HHTpaMHHbl c BbIXOJJ:OM JJ:O 98%. 

,[(ttccepTaHT OTMe-craeT, "l!TO pa3pa6oTaHHbIH MeTO,I( HMeeT 06:W:HH xapaKTep. 

ITpoTeKaHHIO rrpouecca He rrperr51TCTByeT Harrtt-crtte B cy6cTpaTe Herrpe.ri:eJibHbIX 

CB513ei1: H aTOMOB rarroreHa. B xo.ri:e pa3pa6oTKH MeTo.ri:a CHHTe3a N

( XJIOpMeTHJI )HHTPaMHHOB H3 COOTBeTCTBYIO:W:HX MeTHJIOJibHbIX rrpoH3BO,I(HbIX 

BbIXO,I(bl uerreBbIX rrpo.ri:yKTOB OKa3aJIHCb -cryTb HH)Ke, "l!TO o6o51CH51eTC51 aBTOpOM 

6orree HH3KOH ycTOH"l!HBOCTblO cy6cTpaTOB. XapaKTepHO, "l!TO 3q>q>eKTHBHO 

KaTaJIH3ttpyeT JTOT rrpouecc y)Ke He TiC14, a .ri:pyra51 KHCJIOTa JlbIOttca - SnC12. 

3TOT )Ke KaTarIH3aTop 0Ka33JIC51 3q><peKTHBeH rrpH XJIOpMeTHJIHpOBaHHH 

rrepBH"l!HhIX HHTpaMHHOB. Pa3pa60TKa Tpex 3<p<peKTHBHbIX B3aHMOJJ:OIIOJIH51lOIIIHX 

MeTO,I(OB CHHTe3a N-( XJIOpMeTHJI )HHTpaMHHOB I103BOJIHJia cy:w:ecTBeHHO 

paCIIIHpHTb CblpbeByIO 6a3y H KaK CJie.[(CTBHe C03.[(aTb xopoIIIyIO rrepcrreKTHBY .[(JI51 

HX yKpyrrHeHHbIX Hapa60TOK. Ha 6a3e N-(xrropMeTHJI)HHTpaMHHOB 6bIJI 

pa3pa6oTaH TeXHOJIOfH"lleCKH rrptteMJieMbIH MeTOJJ: CHHTe3a MOHO- H 

JJ:HIIporraprHJIOBbIX 3<pHpOB N-(MeTHJIOJI)HHTpaMHHOB. PeaKUH51 rrpoXO,I(HT rrpH 

KOMHaTHOH TeMrrepaType B3aHMO.[(eHCTBHeM cy6cTpaTa c H36bITKOM 

rrporraprHJIOBOfO CIIHpTa, KOTOpbIH pereHepttpyeTC51. ITpH 3TOM HeT 

Heo6XO,I(HMOCTH rrpttMeH51Tb paCTBOpHTeJIH H KaTarIH3aTop. MeTOJJ: 0Ka33JIC51 

rrpOCTbIM, .ri:eIIIeBbIM H MaCIIITa6ttpyeMbIM. Hap51JJ:Y c CHHTe30M rrporraprHJIOBbIX 

J<pttpoB aBTopoM pa3pa6oTaHbI JJ:Ba crroco6a rrorry-creHH51 N

( rrporraprttJI )HHTPaMHHOB: arIKHJIHpoBaHHeM aHHOHOB rrepBH"l!HblX HHTPaMHHOB H 

aJIKHJIHpOBaHHeM rrepBH"l!HbIX HHTpaMHHOB ITO peaKUHH MttuyHo6y. B xo.ri:e 
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peaJUI3au;iu1 ITepBoro cIToco6a ycTaHOBJieHa B3aMMOCB513h Bhixo.z:i:a ueneBhIX 

ITpo,z:i:yKTOB M CTpoeHM5I cy6cTpaTa, ycJIOBMH ITpOBe,z:i:eHM5I CMHTe3a. Hatt,z:i:eHO, ·ITO 

aJIKMJIMpoBaHMe aHMOHOB ITepBW:-IHbIX HMTpaMMHOB ITpOITaprMn6poMM.[(OM M 

ITpOITaprMJIT03MJiaTOM pe3yJinTaTMBHO M xoporno MaCrnTa6MpyeTC5I. 

CMHTe3MpOBaHHbie ITPOITaprMJIHMTpaMMHbl ycToHqMBbie coe,z:i:MHeHM5I hapaHee He 

6nmo oqeBM,z:i:Ho/, qTo o6ycnaBJIMBaeT xoporny10 ITepcITeKTMBY MX ,z:i:annHettrnero 

MCITOJib30BaHM5I. AJIKMJIMpOBaHMe ITepBMqHhIX HMTpaMMHOB B ycJIOBM5IX peaKUMM 

MMUyHo6y paHee He 6nIJIO M3BeCTHO M BbIIIOJIHeHO .[(MCCepTaHTOM BITepBbie. B 

3TOH CB5I3M aBTOp He orpaHMqMJIC5I CMHTe30M TOJibKO ueneBbIX cy6cTpaTOB .[(JI5I 

ITOCJie,z:i:y10mett cpyHKUMOHaJIM3aUMM M ITOJIMMepM3aUMM, HO M BCeCTOpOHHe 

MCCJie.[(OBaJI peaKUMIO MMUyHo6y ITPMMeHMTeJibHO K ITepBMqHbIM HMTpaMMHaM. 

I1oKa3aHo, qTo, KaK M B ITepBOM cnyqae I aJIKMJIMpoBaHMe aHMOHOB ITepBMqHbIX 

HMTpaMMHOB/ , peaKUM51 aJIKMJIMpOBaHM5I ITO MMUyHo6y He BCer,z:i:a ceJieKTMBHa -

Hap51.z:i:y C ITpo,z:i:yKTaMM aJIKMJIMpOBaHM5I ITO aTOMY a30Ta / BTOpMqHbIMM N -

HMTpaMMHaMM/ o6pa3yIOTC5I ITpo,z:i:yKTbl aJIKMJIMpoBaHM5I ITO aTOMY KMCJiopo.z:i:a 

/ anKOKCM.[(Ma3eHOKCM.[(bII . HaITpaBJieHMe aJIKMJIMpOBaHM5I 3aBMCMT KaK OT CTpOeHM5I 

MCXO.[(HOro ITepBMqHoro HMTpaMMHa, TaK M CITMpTa. B ueJIOM p5I,z:i:e cnyqaeB 

OTMeqeHO o6pa30BaHMe CMeCM M30MepoB aJIKMJIMpOBaHM5I. Oco6o xoqeTC5I 

OTMeTMTh, qTo .[(MCcepTaHT BbI.[(eJIMJI Bee M30Mepbl M ITO.[(TBep,z:i:mI MX CTpOeHMe 

COBOKYITHOCTblO (pM3MKO-XMMMqecKMX MeTO.[l;OB aHaJIM3a. BnIIIOJJHeHHOe 

ttccne,z:i:oBaHtte OTKpnrnaeT xopornMe rrepcrreKTMBhI .z:i:n51 pacrnttpeHM5I accopTttMeHTa 

coe,z:i:MHeHMH c HMTpaMMHHbIM M aJIKOKCM.[l;Ma3eHOKCM.[(HbIM cpparMeHTOM, B TOM 

qttcne B KOM6MHMpOBaHHOM BapMaHTe. ITpoBe,z:i:eH ITOMCK OITTMMaJibHbIX ycnoBMH 

aJIKMJ1MpOBaHM5I ITepBMqHbIX HMTpaMMHOB ITO MMUyHo6y, ITOKa3aHO, qTo B 3TY 

peaKUMIO MO)KHO BOBneqn CTPYKTypHo pa3Hopo,z:i:Hnie CITMpTnI M HMTpaMMHhI. B 

pa3,z:i:ene 2.4 o6cy)K,z:i:aIOTC5I HeKOTOpbie XMMMqecKMe CBOHCTBa aueTMJieHOB 

HMTpaMMHOBOro p5I.n;a, a MMeHHO MX ITOBe,z:i:eHMe B peaKUM5IX 1,3-,z:i:MITOJI5IpHoro 

UMKJ10ITpMcoe,z:i:MHeHM5I. Ha MO.[(eJibHbIX MOHO 1,3-,z:i:MITOJ15IX / 3-a3M.[l;OMeTMJ1-4-

MeTMJJC!)ypa3aHe, 6eH30HMTpMJ10KCM.[l;e, .[(Ma30YKCYCHOM 3C!)Mpe/ 6nIJia 

ITpo,z:i:eMOHCTpMpOBaHa 3cpcpeKTMBHOCTb ITPOTeKaHM5I 3TMX peaKUMH .[(JI51 

HMTpaMMHOBbIX aueTMJieHOB. ITpoBe,z:i:eHMe peaKUMM ITOCJ1e.[(HMX c ,ll;Ma3M.[(aMM 

/ 6Mc( a3M.[(03TMJ1 )HMTpaMMHOM M 3 ,4-6Mc-( a3M.[l;OMeTMJ1 )cpypa3aHOM/ rrpM 

ITOBbillieHHOH TeMITepaType rrpMBO.[l;MT K o6pa30BaHMIO CMeCM perMOM30MepoB. 

Pe3yJ1nTaTbl MCCJ1e.n;oBaHM5I ITO ITOBe.n;eHMIO aueTMJieHOBbIX HMTpaMMHOB B 

peaKUM5IX l ,3-.[(MITOJ15IpHoro UMKJIOITpMcoe,z:i:MHeHM5I 6nIJIM ycITellIHO rrpMMeHeHbl B 

CMHTe3e paHee He M3BeCTHbIX ITOJIMMepoB, BKJ1IOqa10mMx HMTpaMMHHbIH, l ,2,3-

TpMa30J1bHbIH M cpypa3aHOBhIH cpparMeHTbI. ,UttccepTaHTOM 6nIJIM Hatt.n;eHhl M 

ycrrernHo peaJIM30BaHhI ycnoBM5I rronyqeHM51 ITOJIMMepoB TaKoro po.n;a 

rrpaKTMqecKM C KOJIMqecTBeHHbIMM BbIXO.[(aMM. ITpouecc ITOJ1MMepM3aUMM 
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rrpoxo.z:un 6e3 11crroJib3oBamrn: KaTarrM3aTopoB M pacTBOpMTemr. ITpo.n:yKT He 

Hy)K.i:i:aeTC51 B OtIMCTKe. 0.n:HaKO, rrpM '.HOM TaK)Ke o6pa3yeTC51 CMeCb IIOJIMMepHblX 

perMOM30MepoB ITO l ,2,3-TpMa30JibHOMY cpparMeHTY, tITO 6bIJIO IIO.IJ:TBep)K.IJ:eHO 

aBTopoM MeTO.IJ:OMM .5IMP
1
H, 

13
C, 

1
H-

13
C HSQC cITeKTpocKOIIMM. YcITenrna51 

OTpa6oTKa MeTO.IJ:MK CMHTe3a MCKOMbIX ITOJIMMepoB IT03BOJIMJia Hapa6aTbIBaTb MX B 

ITpeITapaTMBHbIX KOJIMtieCTBax M B .IJ:aJibHettIIIeM ITpOBeCTM ou:eHKY MX 

3HepreTMtieCKMX M <pM3MKO-XMMMtieCKMX xapaKTepMCTMK COBMeCTHO C 

corpy.IJ:HMKaMM PXTY MM. ,n:.11. MeH.n:erreeBa. ITorrytieHHhie ITOJIMMepbI MMeIOT 

xoporny10 TepMMtiecKy10 cTa611rrbHOCTb (TH.p 230°C/IToJIMMep 2.89/ M 243 

°C/ IToJIMMep 2.88/), Bb1c0Ky10 3HTaJibITMIO o6pa3oBaHM51 ( 63 6 K.IJ:)K/MOJib / IToJIMMep 

2.89/ M 1400 K.IJ:)K/MOJib! ITOJIMMep 2.88/), ITJIOTHOCTb ( 1.4 79 r / cM
3 
I ITOJIMMep 2.88/ M 

1.484 r / cM
3 
I ITOITMMep 2.89/), xoporno ITJ1aCTMq_)MU:Mpy10TC51 HMTporrr11u:epMHOM M 

a3M.IJ:HbIMM ITJiaCTMq_)MKaTopaMM. CKopOCTM ropeHM51 COCTaBOB ITOJIMMep 2.89/IIT 
ITpeBOCXO.IJ:51T CKOpOCTM ropeHM51 aHarrorMtIHbIX COCTaBOB HI..VHr Ha 15-20%. To 

eCTb ITOJIMMep TaKoro po.n:a MO)KeT MMeTb B .IJ:aJibHeHIIIeM xoporny10 ITepcITeKTMBY 

ITPMMeHeHM51 B 3HeproeMKMX COCTaBax pa311MtIHhIX o6rracTett Ha3HatieHM51. 

OcHOBHOe co.i:i:ep)KaHMe .IJ:MCCepTaU:MM OTpa)KeHO B 9 ITy6rrMKaU:M51X, B TOM tIMCrre 

7 cTaTb51X (B )KypHarrax M3 ITepetIH51 BAK) M 2 Te3Mcax .IJ:OKrra.n:oB Ha 

BCepOCCMHCKMX KOH<pepeHU:M51X. ABTOpecpepaT ITOJIHOCTblO OTpa)KaeT co.n:ep)KaHMe 

.IJ:MCcepTaU:MM. 

Cyru:eCTBeHHblX 3aMetiaHMH ITO .IJ:MCCepTaU:MM HeT. l1MelOTC51 HeKOTOpbie 

3aMetiaHM51 HeITpMHU:MITMaJibHOro xapaKTepa M BOITpOCbl ITO pa6oTe. 

• HacKOJibKO 6e30ITaCHO HarpeBaHMe MH.IJ:MBM.IJ:yaJibHbIX a3M.IJ:OB .IJ:O 

TeMITepaTypbl 45-50 °C B peaKU:M51X ITOJIMMepM3aU:MM? 

• C KaKOH u:errbIO ITPM CMHTe3e ITPOITaprMITOBhIX 3q_)MpOB N-

(MeTMJIOJI)HMTpaMMHOB ITOCJie CMeIIIeHM51 peareHTOB ITPM 60°C 

ITepeMeIIIMBaHMM «tiepe3 pacTBop ITpoITycKarrc51 cyxott N 2»? 

• ITotieMy aJIKMITMpOBaHMe ITepBMtIHhIX HMrpaMMHOB ITO peaKU:MM M11u:yH06y 

ITpOBO.IJ:MJIM B aTMoccpepe N 2, a He B aTMoccpepe cyxoro aproHa? 

• CTp. 43 IT51Ta51 crpoKa CHM3y: « ... B ITPMCYTCTBMM KaTaJIMTMtieCKMX 

KOJIMtieCTB SnC14 ... », a Ha cxeMe 1.35 cTp. 44 B KatieCTBe KaTaJIM3aTopa 

peaKU:MM YKa3aH SnC12 

• CTp. 45. «3Ty ITOJIMMepM3aU:MlO peKOMeH.n:yeTC51 ITpOBO.IJ:MTb B .IJ:MOKCaHe ITpM 

60-85 °C B TetieHMe 3-6 tI.». Ha cxeMe 1.38 .IJ:IT51 TOH )Ke peaKU:MM yKa3aH 

TeMITepaTypHbIH MHTepBarr 50-60 °CM BpeM51 ITpOXO)K.IJ:eHM51 peaKU:MM 24 -q 

• CTp. 51. « C aJIKOKCM.IJ:Ma3eHOKCM.IJ:OM 1.132 ITpou:ecc ITpoTeKaeT c 

o6pa3oBaHMeM Tpex M30MepoB 1.133 a-s ( cxeMa 1.50)». Coe.n:11HeHM51 
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1.133a H 1.1336 H30MepHbI, HO coe,n;HHeHHe 1.133 B He 51BJUieTC51 H30MepoM 

ITO OTHOllleHmO K 1.133a tt 1.1336 

• Ta6Jrnu:a 1.20. B KaLieCTBe aJIKmmpy10w:ero areHTa yKa3aHo coe,n;ttHeHHe 

1.245. B U:HTHpyeMOM rrepBOHCTOLIHHKe HeT TaKoro coe,n;HHeHH51 

B u:eJIOM BbICKa3aHHbie 3aMeLiaHH51 He BJIH51lOT Ha OLieHb 6JiarorrpH51THOe 

BrreLiaTJieHHe OT pa6oTI,I. 0Ha rrpe,n;cTaBJI51eT co6oi1 cepoe3Hoe, u:eJIOCTHoe H 

HHTepecHoe HCCJie,Il;OBaHHe BbIITOJIHeHHOe Ha BbICOKOM HayLIHOM ypoBHe, 

HMe10w:ee xopoI1Iy10 nepcneKTHBY ,1J;aJihHei1I1Iero rrpaKTHLiecKoro npHMeHeHH51. 

Ha OCHOBaHHH npoBe,n;eHHoro aHaJIH3a MO)KHO 3aKJilOLIHTh, LITO ,Il;HCCepTaU:HOHHa51 

pa6oTa rptt6oBa ITaBJia CepreeBHLia no cBoeit aKTYaJihHOCTH, ofrheMy, HOBH3He, 

HayLIHOH H npaKTHLieCKOH 3HaLIHMOCTH pe3yJioTaTOB nOJIHOCTblO COOTBeTCTByeT 

rr.9 «I1oJIO)KeHH51 o rrop51,n;Ke rrpttcy)K,n;eHH51 yLieHhIX cTeneHeH» (ITocTaHOBJieHHe 

ITpaBHTeJihCTBa P<D OT 24 ceHT516p51 2013 r. N2842), npe,n;b51BJI51eMhIM K 

KaH,n;H,n;aTCKHM ,Il;HCcepTau:mrM, a ee aBTOp 3acJiy)KHBaeT npttcy)K,n;eHH51 yLieHOH 

CTeneHH KaH,Il;H,Il;aTa XHMHLieCKHX HayK no cneu:HaJihHOCTH 1.4.3 - OpraHHLieCKa51 

XHMH51. 

,[(.X.H., B.H.C. 

<I> rYIT «HayLIHO-HCCJie,n;oBaTeTT1'fl~f,'li'f'7 

HHCTHTYT npHKJia,Il;HOH aKyCTH 

02.00.03 - opraHHLieCKa51 XHM 

E-mail info@niipa.ru 

ITo,n;nttch B.JI. KopoJieBa 3aBep5110: 

BEPHO. BE.OYUJUR 
cnEU11Afll1CT no KA.QPAM 

A.A. KAP.z£,B ~ L 
f b ~ 04 . ~''-' 

B.JI. KopoJieB 
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