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1. Ha11MeH0BaH11e HI1P no rpaHry Hccne.uoBaHHe TpexKoMrroHeHTHoli peaKu;HH 

coqeTaHH.sr apMnranoreHM.ll - .u11ap11nau;eTMneH - apMn6opHa.sr KMcnoTa B 

rrpHCYTCTBMM «6e3nMraH,llHhIX» KaTaJIMTUCieCKHX CMCTeM Ha OCHOBe coe,llHHeHMH 

rrannanM.sr 

2. CTpyKTypHoe rronpa3.ueneHMe (Kacpe.upa, na6opaTopH.sr): XMMMqecKMH 

<l>a:eynh TeT 

3. HcrronHMTeJih HI1P 5Iporn EneHa Bna,llMMMpOBHa 

4. Koop,llMHaThI McrronHMTen.sr HI1P: 

5. O)l(M,llaeMbre pe3ynI>TaTbI B cooTBeTCTBMM c 3a.srBneHHhIM rrnaHOM pa6oTI>r: 

1) Ha ocHOBe aHanM3a Macc-crreKTpOB rrponyKTOB, o6pa3YJOII(MXc.sr B 

peaK[(MM TpeXKOMIIOHeHTHoro coqeTaHM.sI TMIIa HO,ll6eH30JI TOJiaH 

cpeHMn6opHa.sr KMCJIOTa, 6y.ueT pa3pa6oTaHa rMIIOTe3a MaprnpyTOB o6pa30BaHM.sI 

3TMX rrpo.uyKTOB. 

2) Pe3ynI>TaTbI Macc-crreKTpoMeTpttqecKoro aHanM3a rrponyKTOB, 

rronynreHHbIX B xo.ue TpexKOMIIOHeHTHOro coqeTaHM.sI rrpM BapbHpOBaHMM rrpHpO,llbl 

3aMeCTHTenei1 B cy6cTpaTax, Il03BOJI.sIT c.uerraTb BbIBO,ll 06 MX COCTaBe, 

CTeXMOMeTpMM peaK[(MH M porrH KOMIIOHeHTOB B MX o6pa30BaHMH. ITpM IIOMOII(M 



Macc-crreK'IpOMe'IpHH TaK>Ke B03MO)KH0 6y,n:eT ycTaHOBHTb, 51BmieTC51 JIM 

cTpyKTypa ,n:aHHbIX coe,n:HHeHHH mrne.H:Hoif MITH UHKJIHqecKo.H:. 

3) Ha OCHOBaHHH cepHH ,n:ByxKOMIIOHeHTHhIX 11 MOHOKOMIIOHeHTHbIX 

coqeTaHHH 6y,n:yT rrorryqeHbI yToqH5IIOrn;Irn ,n:aHHbie 0 MexaHH3Me o6pa30BaH1151 

rrpO.IJ:YKTOB B TpeXKOMilOHeHTHOM coqeTaHHH H rrpe.n:rroqTHTeJibHhlX MaprnpyTax 

rrpoTeKaHH51 peaKUHH. 

4) Ha ocHoBe pe3yrroTaToB 3KcrrepHMeHTOB c BapI>HpoBaHHeM ycrroBHH 

rrpoBe,n:eHH5I TpeXKOMIIOHeHTHOI'O coqeTaHH51 6y,n:yT ycTaHOBJieHbI cpaKTOpbI, 

BJIH5IIOrn;He Ha BhIXO.IJ:bI uerreBbIX rrpo,n:yKTOB, KOTOpbie B ,n:aJibHe.H:rneM 6y,n:yT 

HCIIOJih30BaHbI .IJ:JI51 OIITHMH3aUHH KaTaJIHTHqecKOH CHCTeMbI peaKUHH. 

6. OcHOBHhre rronyqeHHI>Ie HayqHI>Ie pe3ynI>TaTI>I: 

1) Borno o6HapJ)l(eHo, qTo rrpH HCIIOJih30BaHHH rrpocTeifrne.H: 

«6e3JIHI'aH,n:HOH» KaTaJIHTHqecKOH CHCTeMbI Ha OCHOBe aueTaTa rranna,n:H51 l1 

aueTaTa HaTpH51 B KaqecTBe OCHOBaHH51 rrpHMeHeHHe B KaqecTBe cy6cTpaTOB 

Ho,n:6eH30Jia, TOJiaHa l1 <l>eHHJI6opHOH KHCJIOTbI IIOMHMO rrpo,n:yKTa 

,n:ByxKOMIIOHeHTHOI'O coqeTaHH5I apHnranoreHH,n:a H aJIKHHa ( TpHcpeHHJI3THJieH (1)) 

corrpoBO)K.IJ:aJIOCb o6pa30BaHHeM rrpo.n:J KTOB TpexMoneeym1pHOH c6opKH l13 ,n:Byx 

KOMIIOHeHTOB (TeTpacpeHHJIHa<l>TaJIHH (3), rreHTacpeHHJT6yTa,n:HeH ( 4)) l1 Tpex 

KOMIIOHeHTOB coqeTaHH51 ( TeTpacpeHHJI3THJTeH (2)), a 

qeTbipeXMOJieeyrr51pHOH c6opKH l13 Bcex Tpex KOMIIOHeHTOB (reKcacpeHHJI6yTa,n:HeH 

(5)) (PHc. 1). 
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P:ac. 1. PeaKU:H51 TpexKOMIIOHeHTHoro co11eTaHH5I THrra 

Ph Ph 

Ph 
3 

Ph 
+ 

HO,Il;6eH30JI - TOJiaH - <PeHHJI6opHa51 KHCJIOTa c HCIIOJih30BaHHeM KaTaJIHTHLJeCKOH 

CHCTeMhI Pd(OAc )2 + NaOAc. 

EornH rronyqeHhI cne.IJ:yioiu:He Macc-crreKTphI o6pa3oBaBIIIHXC51 BemecTB: 

l,l,2-TpH<PeHHJI3TeH (1). Macc-crreKTp, m/z (10TH, %): 256 (100.0) [Mt, 255 

(24.2), 179 (30.4), 178 (38.4), 77 (7.8). 

1,1,2,2-TeTpa<PeHHJI3TeH (2). Macc-crreKTp, m/z (10rn , %): 332 (100.0) [Mt, 

255 (15.4), 254 (14.5), 253 (23.9), 252 (14.5). 

1,2,3,4-TeTpa<PeHHJIHa<PTaJIHH (3). Macc-crreKTp, mlz (lo-r8 , % ): 432 (100.0) 

[Mt, 355 (14.6), 354 (8.7), 339 (10.4), 177 (10.0). 

1, 1,2,3,4-IleHTa<PeHHJI6yTa.IJ:HeH-1,3 ( 4). Macc-crreKTp, m/z (10rn, % ): 434 

(45.2) [MJ\ 279 (16.0), 267 (54.3), 265 (17.8), 167 (100.0), 77 (5.8). 

1,1,2,3,4,4-reKca<PeHHJI6yTa.IJ:HeH-1,3 (5). Macc-crreKTp, m/z (10 TH, %): 510 

(100.0) [Mt, 433 (11.5), 355 (22.4), 343 (54.3), 265 (29.6), 177 (32.4), 167 (56.4), 

165 (30.1), 77 (3.4). 

IlonyqeHHhie Macc-crreKTphI II03BOJI5IJIH O.IJ:H03HaLJHO orrpe,Il;eJIHTh COCTaB H 

CTpoeHHe o6pa3YJOIIJ:HXC51 rrpO.IJ:YKTOB 1-5. 0.IJ:HaKO BCJie,Il;CTBHe Hepa3JIHLJHMOCTH 

<PeHHJihHhIX <PparMeHTOB .IJ:JI51 ycTaHOBJieHH51 CTeXHOMeTpHH o6pa3oBaHH51 Ka:>K,Il;Oro 

113 rrpO.IJ:YKTOB 6hIJIH rrpoBe,Il;eHhI 3KCIIepHMeHThI c BapbHpoBaHHeM rrpHpO.IJ:hI 

3aMeCTHTeJieH B napa-ITOJIO)KeHHH 6eH30JlhHOro KOJihU:a ap11nranoreHH,Il;a H 

apHn6opHOH KHCJIOThI. 

2) 3aMeHa <PeHHJI6opHOH KHCJIOThI Ha TOJIHJI6opHYJO corrpOBO)K,Il;aJiaCh 

<PopMHpoBaHHeM rrpO.IJ:YKTOB, paHee 3a<j_JHKCHpOBaHHhIX B peaKU:HOHHOH CHCTeMe c 
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cpem-m6opHOll KHCflOTOH, TaKHX KaK TpHcpeHHfl3THneH (PHC. 2, la), 

TeTpatjJeHHnHaqnanHH (PHC. 2, 3a) H rreHTatjJeHHn6yTa.n:HeH (PHC. 2, 4a ), qTQ 

KOCBeHHO YKa3bIBaeT Ha yqacTHe B HX o6pa30BaHHH HCKflIOqHTenbHO TonaHa H 

apHnHo,n;H,n;a. KpoMe Toro, Ha6mo,n;anoch o6pa3oBaHHe TeTpaapHn3THneHa (PHc. 2, 

2B) H reKcaapHn6yTa,n;eHa (PHc. 2, SB), MaCCbI MoneeymipHbIX HOH OB KOTOpbIX 

6nrnH Ha 14 e,n;HHHI( m/z 6onhIIIe Mace MoneKyn5IpHbIX HOHOB TeTpacpeHHfl3THeHa H 

reKcacpeHHn6yTa,n;HeHa COOTBeTCTBeHHO, qTo CBH,II;eTeJ1bCTByeT 0 BXO)l(,II;eHHH 

Oll;HOro apHnhHOro cpparMeHTa apnn6opHOll KHCflOTbl B HX COCTaB. 

AHanorHqHhIH 3KcrrepHMeHT 6I>rn rrpoBe,n;eH c 3aMeHoli Ho,n;6eH3ona Ha 4-

Ho,n;aHH3on. B pe3ynI>TaTe 6nrno o6Hapy)l(eHo yBenHqeHHe Mace Bcex 

Ha6mo.n:aeMbIX paHee rrpo,n;yKTOB 1-5 Ha 31 e,n;HHHI(y m/z, qTo CBH,II;eTenbCTByeT 0 

BXO)l(,II;eHHH o,n;Horo apnnI>Horo <!JparMeHTa MoneeynI>I apnnranoreHn,n;a B cocTaB 

Bcex 3THX rrpo.n:yKTOB (PHC. 2, 16-56). 
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26: R = OCH3, Ar= Ph; 
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R 4, 2-12% 
4a: R=H; 
46: R=OCH3. 

Ph Ph 

S, 4-20% 
Sa: R = H, Ar =Ph; 
S6: R = OCH3, Ar= Ph; 

2B: R = H, Ar= 4-CH3C6H4. 
16: R= OCH3. SB: R = H, Ar= 4-CH3C6H4. 

PHc. 2. PeaKI(H5I TpexKoMrroHeHTHoro coqeTaHH5I THrra 

apnnranoreHH,II; - TOnaH - apnn6opHa5I KHCflOTa c HCIIOflb30BaHHeM 

KaTanHTnqecKoli cncTeMbI Pd(OAc)2 + NaOAc. 
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bhIJUi IIOJiyqeHhI CJie,n;yromne Macc-crreKTphI o6pa3oBaBIIIHXC51 BemecTB: 

1-( 4-MeToKcncpeHHJI)-1,2-,n;mpeHHJI3TeH (16). Macc-crreKTp, m/z (10rn, % ): 

286 (100.0) [M]\ 285 (10.2), 255 (10.3), 178 (10.88), 165 (16.8), 77 (4.1) 

2-( 4-MeToKcncpeHHJI)-l, l ,2-TpncpeHHJI3TeH (26). Macc-crreKTp, mlz (10rn, % ): 

362 (100.0) [M]\ 253 (12.9), 241 (10.4), 239 (8.9). 

2-(4-ToJIHJI)-l,l,2-TpHcpeHHJI3TeH (2s). Macc-crreKTp, mlz (10rn, %): 346 

(100.0) [Mr, 269 (8.8), 255 (11.1), 254 (16.1), 253 (29.6), 252 (20.0). 

6-MeTOKCH-1,2,3 ,4-TeTpacpeHHJIHacpTaJIHH (36). Macc-crreKTp, m/z (10rn, % ): 

462 (100.0) [Mr, 352 (5.4), 339 (7.3), 194 (7.4), 352 (8.5), 168 (5.8). 

1-( 4-MeToKcncpeHHJI )-1,2,3 , 4-TeTpacpeHHJI6yTa,n;neH -1,3 ( 46). Macc-crreKTp, 

mlz (10rn, %): 464 (3.5) [Mr, 462 (33.0), 375 (17.6), 197 (20.7), 105 (100.0), 77 

(26.7). 

4-( 4-MeToKcncpeHHJI)-l, l ,2,3,4-rreHTacpeHHJI6yTa,n;neH-l ,3 (56). Macc-

crreKTp, m/z (10rn, %): 540 (100.0) [Mr, 463 (22.2), 373 (22.7), 231 (18.2), 197 

(58.1), 165 (19.4). 

4-( 4-ToJIHJI )-1, 1,2,3 ,4-rreHTacpeHnn6yTa,n;neH- l ,3 ( Ss). Macc-crreKTp, m/z 

UoTH, %): 524 ooo.o) [Mr, 357 (27.8), 355(20.0), 265 (16.3), 181 (48.6), 167 

(15.2), 165 (20.3). 

YcTaHOBJieHHhIM cocTaB rrpo,n;yKTOB rro3BOJIHJI rrpe,n;rroJIO)l(HTh MaprnpyThI IIX 

o6pa30BaHH51 B ycJIOBH5IX HCCJie,n;yeMoro TpeXKOMIIOHeHTHoro COLieTaHH51 (Pnc. 3). 

TpnapHJI3THJieH (1 ), Bepo5ITHO, 5IBJI5IeTc51 rrpo,n;yKTOM BoccTaHOBJieHH51 a­

aJIKeHIIJihHoro KOMIIJieKca rraJIJia,n;ll51 Ji, 06pa3ymmeroc51 B pe3yJinTaTe 

Kap6orraJIJia,n;ttpoBaHII51 MOJieK)'Jihl TOJiaHa rrpo,n;yKTOM OKHCJIIITeJihHOro 

rrpncoe,n;nHeHII51 apnJiraJioreHn,n;a K rraJIJia,n;nIO Tnrra ArPdX (A). TeTpaapHJI3THJieH 

(2) o6pa3yeTc51 B pe3yJihTaTe peaKU:HII 3Toro )Ke a-aJIKeHHJihHoro KOMIIJieKca Ji c 

MOJieKyJIOM apnJI60pHOM KHCJIOThl ( TpaHCMeTaJIJIHpOI3aHHe aHaJIOrHLIHO Maprnpyry 

peaKU:HH Cy3yKn-Mn5Iyphl). 06pa3oBaHne rrpo,n;yKTOB 3-5 o6ycnoBJieHo 

rrpeBpameHH5IMH a-aJIKeHHJihHoro KOMIIJieKca IIaJIJia,n;mI B, 06p33yromeroc51 rryTeM 

rrocJie,n;oBaTeJihHoro Kap6orraJIJia,n;npoBaHH51 ,n;Byx MOJieK)'JI TOJiaHa. 

<I>opMHpOBaHHe TeTpacpeHHJIHacpTaJIHHa (3) rrpoHCXO,Il;llT BCJie,D;CTBHe 3aBeprneHH51 
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KaTanHTHqecKoro 1(HKJia B pe3yn:oTaTe BHYTPHMoneeymrpHott C-H-aKTMBal(HH B B 

c 3aMbIKam1eM HOBOfO rnecTwrneHHOfO KOJihl(a ( aHaJIOfH:qHO peaK1(1UIM TaK 

Ha3:omaeMoro I1p5IMOfO apHJIHpOBaHH5I apoMaTWieCKHX coe,n;HHeHHH ). 

IIeHTaapHn6yTa.n:HeH ( 4) 5IBJI5IeTC51 rrpo.n:yKTOM an:oTepHaTHBHoro 3aBeprnemrn 

KaTanHTHqecKoro 1(HKJia rryTeM BOCCTaHOBJieHH5I a-aJIKeHHJihHOfO KOMIIJieKca 

rranna,n;H5I B, TaK)Ke corrpoBO)K.[(aIOm:eroc51 pereHepau:Hett Hcxo,n;Horo Pd(O), B TO 

BpeM5I KaK reKcaapHn6yTa.[(HeH (5) o6pa3yeTC5I B pe3yJI:oTaTe BOCCTaHOBJieHlUI 

KOMITJieKca B TpeThHM KOMITOHeHTOM - apHJI6opHOH KHCJIOTOH - no MaprnpyTY 

peaK1(HH Cy3yKH-MH5Iyp:oI. 

ArX + Pd(O) r--~[HJ~--• (1) + Pd(O) 
BOCCTaHOBJJem1e 

t Ph - Ph Ph PdX 
ArPdX \=1 

A Kap6onaJJJJa.u11posam1e A/ \h 
Ar'B(OHh (Z) + Pd(O) 

TpaHCMeTaJJJJHposaHHe Ph Ph .---------- (3) + Pd(O) 
C-H-aKnrnaum1 

Ph - Ph ~PdX 
Kap6onaJJJJa.u11posaH11e [HJ 

Ar -+------"--''-------• ( 4) + Pd(O) BOCCTaHOBJJeHJ.ie 
Ph Ph 

B 
Ar'B(OH)2 (S) + Pd(O) 

TpaHCMeTaJJJJHposaHHe 

Pnc. 3. IIpe.n:rronaraeM:oie MaprnpyT:oI o6pa3oBaHH5I rrpo.n:yKTOB (1-5) B cncTeMe 

apHnranoreHH.D: - TOJiaH - apnn6opHa5I KHCJIOTa 

3) B MOHOKOMilOHeHTHOH peaK1(llll c HCI10Jih30BaHHeM TOJiaHa B 

KaqecTBe cy6cTpaTa He Ha6JIIO.[(aJIOCh o6pa30BaHH5I HM O.[(Horo H3 o6Hapy)KeHHhIX 

B peaK1(llll TpeXKOMITOHeHTHOro coqeTaHH51 rrpo.n:yKTOB, qTo CBH.[(eTeJihCTByeT 0 

Herrocpe.n:cTBeHHOM yqacTHH XOT51 6:01 O.[(HOro H3 .D:BYX .n:pyrnx cy6cTpaTOB 

( apHJiranoreHH.[(a HJIH apHJI6opHOH KHCJIOThI) B o6pa30BaHHH 3THX rrpo.n:yKTOB. 

B ,n;ByxKoMrroHeHTHOH peaK1(HH coqeTaHH5I TOJiaHa c ~eHnn6opHott 

KHCJIOTOH o6pa3oBaHHe rrpo.n:yKTOB 1-5, o6Hapy)KeHHhIX paHee B 

TpeXKOMITOHeHTHOM coqeTaHHH 3THX )Ke cy6cTpaTOB c no.n:6eH30JIOM, 6:orno 

3a~HKCHpoBaHO TOJihKO B ycJIOBH5IX BBe.[(eHH5I B peaK1(HOHHYIO CHCTeMy 

KHCJiopo.n:a, H HX KOJIHqecTBeHHhie BhIXO.[(hl 3HaqnTeJihHO yrranH (rrpHMepHO B 10 

pa3 ). Mo)KHO rrpe.n;rroJio)KHTh, qTo B peaK1(MH TOJiaHa c cpeHnn6opHott KHCJIOTOH 

KaTanHTHqecKM aKTHBHhIM 5IBJI5IeTC51 He Hyn:oBaneHTHhIH rranna.n;nfi, a Pd(II), 

o6pa3YIQI1(HHC51 B pe3yn:oTaTe OKHCJieHH5I Pd(O) KHcnopo.n:oM (Oxygen-promoted Pd 
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(JI) catalysis for the coupling of organoboron compounds and olefins I Jung Y C. 

[et al.] II Org. Lett. - 2003. - V 5, N. 13. - P 2231-2234) , VI BCTynaIOll(HH .n;anee B 

peaK1(HIO TpaHcMeTann11poBaHH5I c cpenm16opHOH KHCJ10TOH c o6pa30BaHHeM 

HHTepMe,n;HaTa Ar-Pd-OAc, nocne qero peaK1(H51 npoTeKaeT no npe.n;nono)R'.eHHbIM 

panee MapmpyTaM (P11c. 3). Tiony-qeHHbie pe3ynhTaTbI YKa3hIBaIOT na TO, qTo B 

o6pa3oBam·Ie npo.n;yKTOB TpeXKOMnOHeHTHoro coqeTaHH51 B CHCTeMe 

apHnranoreHH)]; - TOJiaH - ap11116opHa5I KHCJIOTa MO)R'.eT BHOCHTb BKJia,n; MapmpyT 

,n;ByxKoMnOHeHTHOro coqeTaHH51 ap:an6opHOH KHCJIOTbI H TOJiaHa, O)];HaKO B 

OTCYTCTBHe CHJibHbIX OKHCJIHTeneM: 3TOT BKJia,n; He3Haq:aTeneH. 

4) TipoBe,n;eHHe cepHH 3KcnepHMeHTOB nOKa3aJIO, qTO BeJIHqHHaMH 

BbIXO)];OB npo,n;yKTOB npeBpaI1(eHH51 ,n;Byx MOJieeyn ap11nau:eTHJieHa 3-5 B peaKU:HH 

TpeXKOMnoHeHTHOro coqeTaHH51 MO)R'.HO ynpaBJ15ITb B IDHpOKHX npe.n;enax (P11c. 2). 

HanpHMep, n0Bb1men11e TeMnepazyphI OT 80 .n;o 140 °C, no3BOJI51JIO .n;ocTaToqno 

ceneKTHBHO nony-qaTb npo,n;yKT 3 c BbIXO)];OM .z:i;o 70%. I1cnOJib30BaHHe .n;o6aBOK 

BOCCTaHOBHTeJI51 ( cpopMHaTa HaTpH51) 0)1('.H)];aeMo npHBO)];HJIO K cymecTBeHHOMY 

yBeJI11qeHHIO BbIXO)];a npo,n;yKTa BOCCTaHOBJieHH51 4, B TO BpeM51 KaK npHMeHeHHe 

CMeCH ,n:M<l>A-Bo,n;a B KaqeCTBe pacTBOpHTeJI51 cnoco6cTBOBano yBeJIHqeHHIO 

ceneKTHBHOCTH no npo,n;yKzy 5 (.n;o 20% ). TaKHM o6pa3oM, nonyqeHHbie 

pe3yJibTaTbI CBH)];eTeJibCTBYIOT 0 nepcneKTHBHOCTH HCnOJib30BaHH51 

TpeXKOMTIOHeHTHOrO coqeTaHH51, KaTanH3HpyeMoro npoCTbIMH «6e3JIHraH)];HbIMH» 

KaTanHTHqecKHMH CHCTeMaMH, B .n;oczynHOM opran11qecKOM paCTBOpHTeJie )];1151 

nonyqeHH51 npo.n;yKTOB nocne,n;oBaTeJibHoro Kap6onanna.n;11poBaHH5I ,n;Byx Moneeyn 

apHJial(eTHJieHOB c nonyqeHHeM pa3JIHqHbIX THIIOB HeHaCbill(eHHbIX 

non11apoMaT11qecKHX npo,n;yKTOB. Tipe,n;BapHTeJibHbie pe3yJibTaTbI 

CBH)];eTeJibCTBYIOT 0 B03M0)1('.HOCTH ynpaBJieHH51 ceneKTHBHOCTbIO npouecca c 

1(eJibIO onTHMH3a1(HH BbIXO)];OB Tex HJIH HHbIX npo,n;yKTOB. 

7 



7. Ilpe.[(IIOnaraeMoe FICIIOTib30Bamrn pe3ynbTaTOB, B TOM qFicne B yqe6HOM 

rrpou:ecce. 

MeTO.[(onorFI51 TpexKOMIIOHeHTHoro coqeTaHFI51 B peaKU:FIOHHOH CFICTeMe 

TFI11a apFinranoreHFI.[( - apFinau:eTFIJieH - HyKrreoqnrn 11pe.[(cTaBn5leT co6oii 

qpe3Bb1qai1:Ho 11pFIBneKaTenbHbIH 11yTb .[(n51 11onyqeHFI5l nmpoKoro Ha6opa 

COBpeMeHHbIX 110nFIMepHbIX MaTepFianOB c 3a,[(aHHbIMFI cBoiicTBaMFI 

( 011T03neKTpOHHbIX, 3MFICCFIOHHbIX FI 11poq, ), neKapCTBeHHbIX FI arpOXFIMFiqecKFIX 

11pe11apaTOB. IlpFI 3TOM 11pFIMeHeHFie KaTanFITFiqecKFIX 11pou:eccoB 1103BOJI51eT 

FICl10Tib30BaTb pa3Hoo6pa3Hbie 3aMeru:eHHbie yrneBO.[(OpO.[(Hbie cy6cTpaTbI .[(TI51 

11orryqeHFI5l u:eneBbIX 11po.[(yKTOB c BbICOKOH ceneKTFIBHOCTbID. Bcne.[(CTBFie 3Toro 

11orryqeHHbie .[(aHHbie 0 HeKOTOpbIX cpyH.[(aMeHTanbHbIX 3aKOHOMepHOCT5IX 

11poTeKaHFI5l O,[(Horo FI3 TaKFIX 11poueccoB 1103BOJI51T 11pOBO.[(FITb Ha11paBneHHYID 

pa3pa60TKY KaTanFITFiqecKHX CFICTeM .[(TI5I 11paKTFiqecKor o 11pFIMeHeHFI51 3Toro 

11pou:ecca B TOHKOM opraHFiqecKOM CFIHTe3e, FI COOTBeTCTBeHHO, 110BbICFITb 

3cpcpeKTFIBHOCTb 11epepa60TKFI FICXO.[(HbIX yrneBO.[(OpO.IJ;HbIX cy6cTpaTOB FI 

pacnmpFITb c11eKTp rronyqaeMbIX c ero 110MOll:bID 11paKTFiqecKFI Ba:>KHbIX 

11po.[(yKTOB. 

I1ccne.[(OBaHFie pa3pa6oTaHHOro 110.[(XO.[(a 110 011TFIMFI3aUFIFI 

TpeXKOMl10HeHTHOro coqeTaHH5I B CFICTeMe apFinranoreHFI.[( - TOnaH - apFin6opHa5I 

KFICTIOTa 6y.[(eT 11pO.[(On)KeHo 11pFI BbIITOJIHeHFIFI BbirryCKHbIX KBanFicpFIKaUFIOHHbIX 

pa6oT 6aKanaBpOB FI MarFICTpOB. 

8. IlepeqeHb 11y6nFIKaUFIH 110 pe3yJibTaTaM pa60TbI ( CTaThFI, .[(OKJia,[(bI) c 

11pFinO)KeHFieM OTTFICKOB FinFI PYKOl1FICeii, Ha11paBJieHHbIX B 11eqaTb: 

HoBi>Ie .[(aHHbie o TpexKoM110HeHTHoii peaKUFIFI coqeTaHH5I TFI11a 

apFirrranoreHFI.[( - .[(FiapFinau:eTFineH - apFin6opHa5I KFicnoTa I E. B. 5Ipom, E. B. 

JiapFIHa, H. A. Jiaro.[(a, A. A. KypoxTFIHa, A. <I>. lllMFI.[(T / / XFIMFI5I: .[(OCTFI)KeHH5I FI 

11epc11eKTFIBbI: c6opHFIK HayqHbIX cTaTeii 110 MaTepFianaM IV BcepoccFiiicKoii 

czy.[(eHqecKoii HayqHo-11paKTFiqecKoii KOHcpepeHUFIFI. - PocToB-Ha-)J;oHy, 24-25 
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I1crroJIHHTeJih HI1P no rpaHzy 
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