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Ha Ar{ceprarlr4oHHurr rpyA 3a rrplrcbxAaHe Ha HayqHara crerreH ,,AoKTop" Ha
Xacan Xacanos Xacanos Ha reMa ,,Cuure3 rr peaKrlurr Ha rlrrKJrr43ar\vrfl u
IIrIKnopI3oMepLBaIIur na QocQopunr4paHu 3-(o- utm B-xuApoKcr4€lJrr<zJl) areuu",
n o6lacr Ha Brlcrrrero o6pa":oBaHr4e 4. llpzpo.{Hra HayKr{, MareMaruKaLr
unQ opna arura, up o Q e c I4oH€uIH o H atrp aBn eHr{ e 4 .2. Xuwuqe cKr{ HayKV, H ayr{H a
crtequ anH ocr Oprau vrrrna xr4Mtrfl,

Peqeuseur: upoS. 4xn,{o6poMLIp flurrazrpoe EHuea, KareApa no Opranr{qHa
xvrur4fl I,I TexHoJlofvrfls @axylrer no flprapolHlr HayKu, l[yuencKr4 yHraBepcr4Ter

,,Enzcxou Koncranruu llpeclaBcKr4"

Xacau Xacanon 3aBbprxBa Br4crrre o6pa:onanue OKC EaKaraerp n IIIV
,,Enzcrou Koncranrun flpecnaBcKvr", rp. IIIyrraeH, @axynrer rro npr4poAHr4
HayKLI, KareApa ro opraHl4qHa xkruvrflLr rexHoJrorkr-fl npe3 2008., a npe3 2010 u
OKC Marucmp B c6IrII4.ar yHeBepcrrrer. Or 2016r. pa6ou{ Karo acr4creHr B

KareApara no Xzur4fl,rrpu @arcynrer ro [pHpoAHr4 HayKu, LLIY ,,E[zcxon
Koncrauruu llpeclaBcKr4", rp. Illyrraeu.

B'upe4craBeHr,tf,T Mr,r 3a perleH3r{paHe Ar4ceprarlrroHeH TpyA ca o6o6ulenu
pe3yJlTarlare, uy6rzKyBaHlr B paMKlrre Ha 8 HayrrHr4 cro6rqenvfl B crrucalnfl,
r4MrraKr Saxrop, Karo Global J. Pure Applied Chem. Reports (GJPACR),
Heteroatom Chem., Phosphorus, Sulfur, Silicon, Acta Scientifica Naturalis,6
AoKJraAa Ha HayqHrt xouQepeHrluu vyqacrue n 4 uayunu [poeKTa.

,{racepraqurflTa) TeMa ,, Cuure3 r4 peaKrlr4r4 Ha Ill4Knprgar\r4fl u
III4KJIoLI3oMepLI3aIII4q Ha Soc$opplnI4paHu3-(a- utm B-xuApoKcHarrul) alenz"
e Hanr4caHa ua I 63 crpanurlz 3aeAHo cbc cxeMr4Te, Qnrypltre u ra6r^u:qure;
rlkr rr4p al;u ca 3 3 6 nl4rep aryp HH I43rorrHr,rr{r4. Anrop e Q ep arbr KbM Ar4 c e pr ar\uflT a
e HarrucaH sa32 crpaHr{rlrd 3aeAHo c rrpr{noxeHuflTar4 orpa3{Basafi,-
cb rrl e cTB e HLrTe p e3yJrTaTV, oilucallkr B ALrc epT arILrflT a.

OcHosHure IIeJIH, KoI4To ac. XacauoB cI4 e rrocraBlrJra B paMKr4Te Ha HayqHara
4efinocr, o6o6rqena v onr4caHa B Ar4ceprarlr4oHHvrs, TpyA ca:

l) Crs4anane ua y4o6HI{ LI BI4coKoceJreKTLrBHu MeroALr 3a cLrHTe3 na 3-(o-
urvr B-xu4porccualrul)aneuQocQoHarr4 v rLJreHr4Jr QocQuu oKcr4Ar4 cbc



3aIqI'ITeHa LI He3aIrII4TeHa XI4ApOKCr4JrHa fpyl]a c Bb3MoxHocTI4 3a Bapr{paHe Ha
3aMecrl{TeJlhre KaKTo B aJleHoBara cr{creMa, TaKa rr BbB Soc$opHara SyHr<qza;

2) Irlscle4naue Ha peaKrlr,rvre Ha ronyr{eHure 3-(o- vlru B-
xl4ApoKcl4anrul)alenQocQoHaru u NreHLrl QocQnH oKcr{Ar4 cbc 3arqureHa rz

He3aIIIIdreHa xI,IApoKcLtJIHa rpy[a c pa3nlrqHlr eJreKTpo$unHra peareHTu c orneA
[poyqBaHe Ha Bb3MO)I(HOCTLITe I4 orpaHl4rleHkItTa Ha IIpOTI{qaIqaTa IILIKnr.r3aIII{fl
c KoHKypeHTHOTO yqacrLre Ha eAHara uluttu Apyrara QyHrcqura, cBbp3aHu c
AIIEHOBATA CLICTEMA;

3) Zscle4naHe Ha peaKIILII4Te Ha rlr.rKJroLr3oMepr43arJvr\ Ha cr4HTe3r,rpaHr{Te
3-(cr- utru B-xuApoKcl4€Lrrcur)anensocsonaru Lr €ureHHJr QocSr,rH oKcr4rr{ npr4
B3avMoAeircrsne c fiouu Ha r. H. MoHerHr4 Meralrr4 (Ag, Au, Cu, Ni, Sn, Al, Zn,
Pd z Pt);

4) wuregyaHe Ha 6uororuqHara aKrrrBHocr Ha $ocQopzrvrpaHr 3-(a-
wilv p-xu4porcuanxzn)aJleHu kr Ha npoAyKTrrre Ha rsxHara eneKTpo$ranHa
rlr4 Knr43arlvrfl. v Ha rlr,rKnopr3oMepz3arlr4r.

B zsnrrHeHze Ha HafrHura cu nporpaMa ac. XacauoB e r.r3yqvn:

I. PerzoceJreKrr{BeH MeroA 3a cr4Hres na Qoc$opr4nr4paHz 3-(cr-
xlrAp o KcLr )aleuz cb c 3 arrlr4TeH a xr4Ap o Kcr4 JrH a rpyn a.

II. Cunres ua Qoc$ opLrnr4paHra 3 -( B-xvApoKcr{€rJrxran)aneHz
cbc 3arrlr4TeHa xr{ApoKcr4JrHa fpylla

III. Enexrpo$zlnu peaKrlr4t4 na Soc$onupvrpa:nr 3-(o- vuv B-
x14ApoKckr artt<zl)alenu

IV. Pearqvfl, Ha rlr,rKnor{3oMepr{3arlzr na QocQopunnpaHu3-(a- ulu p-
xr.rApoKcr4anrzl)aleuu

V. IrIscneABaHe Ha 6zororl{rrHara aKTprBHocr na Soc0opr{JrLrpaHr,rre
3-(cr- znn B-xuApoKcr{€LJrxun)aneukr kr Ha [poAyKTLrre Ha rrxHara
enexrpoQ urrna rlr,rKnLr3arl ufl, u Ha r{Lt KJror43oMepLr3arlut

flapanenuo c roBa ca LI3yqeHr4 v arBpeMeHHr,rre MeroArl 3a oxapaKTepr{3rlpaHe
Ha crIHTe3 upalalzT e cbeAI4HeH us: -flNIP - c rreKTp o cKorrnfl , WIC, rb HKo cJro it:na u
KoJroHHa xpoMarorpaSvru r4 T.H.



I4s6poeHoro Ao ryK MI{ AaBa ocHoBaHlre Aa cqr4TaM AoKTopaHTa, Karo HarrbJrHo
rroArorBeH 3a u3BbprxBaHe ua 6tAeula caMocrorreJrHa HayqHa 4efiuocr.

B pesynrar or r43rrbnHeHuero Ha rrocraBeHr4Te HayrrHrr 3aAaqu ac. XacaHos e
ocbrrlecrBr4lra cvHTesa u u4eHruQrEKarlurra Ha:

1 . C uHres na 1 -(rerp axuapo-2H -nupau-2-uloxcu)-anr-3 -r,r s-2- otru
2 . c znres H a AzM e rz n 4 - (rerp axu gp o -2 H -nup au-2 -u tot<cu) - atrca- 1,2 -

4neu$ocQoHarLr
3 . C uHres ua 2 -14 - (az S eHun Q o c S zHoz r atrrca-2,3 - Auelutrorcu)] -

rerp axLr A p o -2 H -rmp aHLr

4 . C rures n a Q o c Q o punLrp aHz 3 - ( cr -xra4p o Kcr.raJrKr.rl ) aneuu
5 . CuHres na QocS o pLrnvpaHu 3 -( B-xzapoKcr4 iurKun)aneuu cbc 3arrlr4reHa

xHApoKcr,rnHa fpyra
6. flonyuaBaHe Ha 2-uerorcn-2-orc o -2,5 - guxrz4po- 1,2-orcaQocQonu
7. CuHres na anx-(lB)-eu-l-ul 4r.rQenun Soc$nn oKckrArz
8. CuHres na 4erQenzr 5 -(rerp axugpo -2H -nupau-2-utorccu)arr<-( 1 E)- eHr4n

Qoc$ un oKct4Ar{ z 6-(azS euun@oc Qunozn)-anx- (58)- eH -2 - o tu
9 . CuHres na 2-Qoc $oputr-2,5 - guxuapoQypanra
I 0. Cznre: ua 2-QocQopzn-5,6- guxuaporvpaHr4

Wyueua e 6uolorl4qHara aKTHBHocr Ha H.rrKor,I or HoBoczHTe3LrpaHLrre
cbeAr{HeHr4r.

I4s6poenoro Ao ryK AeMoHcrpr4pa rleHHocrr a ua uz6paHoro HayrHoro
HarrpaBneHlre a LrMeHHo MeToAHKaTa Ha Cr{HTe3 Ha CbeAr4HeHr4r C

rrpeABapr4TeJrHo 3aAaAeHu cscTaB Lr cTpyKTypa.
flpanz 4o6po BrteqarleHlle eArrHHocrra Ha r43cneAoBareJrcKvrflT rJuKbn, a
I,IMeHHo ct4HTe3, ycraHoB{BaHe ua 6uonofl4qHa aKTI{BHocr, ycraHoBqBaHe Ha
noreHrlr{zrnua Saprr,rarIeBTI4rIHa rroJle3Hocr.
PesylrarzTe, KoHTo ac. Xacanos e e [ocrr,rrH€rJr u o6o6quJr B Ar4ceprarlrroHHrrt
TpyA MOfaT IA Ce XapaKTep[3r4paT KaTO CrrHTeTr{rrHr4 rrpr{Hocz KbM onpeAeJreHa

$oryczpasa o6lacr Ha eJleMeHTopraHlrqHara xvrMvrfl. B rrrlrpoK crrrucrn. B
JIO|I4IIHA NOCNEAOBATEJIHOCT E :

l. CrsAaAen e MeroA 3a ronyqaBaHero Ha Qoc$opunvrpaHu 3-(o- utru p-
xr{ApoKcr{amzl)aleuu cbc 3arrllrreHa xuApoKcr.rJrHa rpyra qpe3

Bal,IMoAeficrsue Ha (rerp axu(po-2H-tupau-2-utorccu)-amznolu c AlrMerr4n
xnopo$ocQur ranu 4zQeruEl xnopoQocSun n npr4cbcrBLre Ha opraHr4qHa 6aza c
MexAI{HHo o6pasyBaHe Ha Irporaprr4JroBkr QocQzrz unz Qoc$uuuru, Kor4To

cIIoHraHHo r"bpllar 12,31-currvrarporrHa rrperpynupoBKa Ao xeJraHr{re



Qoctfopunr4paHr 3-(cr- Lrlrv p-xr.r4por<cuamzn)arreHr4 cbc 3arrlureHa
xLIApoKcI4JIHa rpyna. CsarsHero 3aIIII{Tara Ha xr4ApoKcrrJrHara rpy[a ce
ocblrlecrBtBa B eraHoJI B rrpr{cbcrBLre Ha PPTS Ao cborBerHprre

S o c S opz ilLrp aHu 3 - (o- znu B -xuAp oKc 14 arrrul) ale Hra,

2. Vlzctepnauu ca peaKIII4LIre Ha QocQopznr{paHrrre 3-(cr- r4rrpr B-
xrlApoKct4alrun)aleuu cbc 3aulnreHa H He3arrlarreHa xr{ApoKcr4JrHa rpy[a c
enerrpoQurrrHu peareHrLr Karo cyn0ypun xnopkrA, 6pou, 6enseucyn$eHun
xJIoplIA u 6enseHceJreHeHun xJIopLrA. VcranoBeHo e, qe peaKrlrar4Te [porurrar
eAHOTI4nHO, He3aBLrCI4MO OT TOBa Aanr4 XHApOKCI{JrHara rpyna e 3arqLITeHa vlrr4
He3aIIILITeHa. flonyuaaar ce xerepoquKJreHu u HeHaclrreHrr arlr4KJreHur

e,

peaKrlkTr4Te

OKCLIAI4Te C

3-(o-
enexrpoQulrHu

VTV B-
peafeHTr,r

cbeAI4HeHr4fl B 3aBHcI4Mocr or Br4Ia Ha 3aMecrr4TeJrkrre rrptr QocSopttJrHara
rpyna:

a) llorasano
CEJIEHEHI'IJII4PAHETO I{A
npOTLIqaT C aHXIzMepHO

qe xaJrofeHr,rpaHeTo, cynSenznHpaHero
3-(cr- vru B-xra4poxcraalrul)anensoc$oHarr{re

cr4eficrnue Ha ctceAHara Qoc$oHarHa rpyna Karo
BbrperueH nyrneoQzn c S-endo-trig III4Knu3arIVr Lr lonfraBaHe Ha 2,5-
Ar.rxrzApo- 1,2-orcaQocQol-2-oHz;

6) VcranoseHo e, qe

xrrApoKcLranrzn)aleHrrJr QocQzu
[poTurlaT xeMo') peeuo' Lr cmepeoceneKTllBHo c o6pasynaHe Ha (lE)-anreHran
QocQzn oKcr.rAr.r. llpo4yr<rure ca pe3ynrar or rrpuc.berLrHrBaHe Ha
ener<rpo s LrrrHufl peareHT to 2,3 - anofi uara Bpb3Ka Ha €ureHoBara cucreMa;

n) Ha 6a:ara Ha lrureparypHI4Te AaHHr.r r4 B pe3ynrar Ha npoBeAeHHTe
I43CJIeABaHI4' e npeAnox{eH Bepo{TeH peaKrlr{oHeH MeXaHr43bM HA
BaI{MoAefi crsuero ua Q oc$o pnnupaHure 3 -(cr- utm B-xuApoKcr4anrzl)alenu c
enerrpo$LrIrHr4 peareHTl{, BKrIoqBa[{ MexAr{HHo o6pasynane Ha UVKnr4rrHr4
oHI4eBI4 (xnoponzenu, 6poMoHHeBI,I, Ttrr4paHueBr4 r4nr.r ceJreHr4paHr4eBra) fionra.
flocle4Hure rbpfltr araKa Ha Bbrperrr:nr4s. nyueoQzJr, BoAerrla Ao uporr4qaHe
ua 5 -endo-tr i g :9lurcnvr3arJvrfl c o6paryBaHe ua 2,5 - guxu4po- 1,2-oxcaQocsonra
urrv araKa Ha BbHrrrHLr{ HyKJreoQnn Ao ronyqaBaHe na (lE)-2,3-a4yrrz.

3. I4acle4aauz ca peaKIIuI,ITe Ha rllrKJroLr3oMepr{3arlur Ha

QocQopnnupaHl4re 3-(o- vru p-xz4ponczarxzr)alreHu c KaraJrurzrqHoro
yr{acrue ua itogu Ha r. H. MoHerHV Mer€Llu. VcrasoBeHo e, qe BbB Bcr4rrKrr
cnyv.av ce ocblrlecrBtBa endo-araxa Ha xvqpoKctrJrHara rpyla c o6pa:ynaHe Ha
cboTBeTHr4Te rILr KJrIdI{IJkr LI 3 OMepra :

a) VcranoBeHo e, qe qLIKJrorl3oMepr{3arlkrflTa Ha $ocQopztrupauure 3-
(cr-xu4poKcll€IJlKl{n)alenz rtporuqa xaro S-endolrig npoqec c roryqaBaHe Ha
2 - Q ocSop ul-2,5 - auxz4po Qypanu ;

6) Hauepeuo e, qe rlr4KJror43oMepr{3arluflra Ha Soc$opurupauure 3-
(p-xnapoKcr4zlJrKuJr)aneuu ce ocbrrlecrB.f,Ba Karo 6-endolrig npoqec c
rr orytr aB aH e H a 2 - <p o c $ op utr - 5,6 - guxwgp o -2 H - nvrp a:ntr ;



B) llpe4roxena e Bepo.rrrHa peaKrlr.roHHa cxeMa Ha
IlllKJror43oMepr43arlurra Ha Qoc$opunr{paHrrre 3-(cr- r4rrr4 B_
xl4ApoKcllanxzl)aneHu, BKJIroqBau{a endo-ararca Ha xr4ApoKcr{JrHara rpyla 11o
TepMr{H€rJr ttus. Cr - aroM Ha aJreHoB ara cH creM a.

4. B pe3yJlTar Ha rlpoBeAeHzre Lrccne1BaHzrfl, ca ckrHTe3r4paHLr,

ln:^ont8,Tu_!_r 
ilpequcreHLI KoJIoHHo xpoMarorpa$crn 14 oxapaKrepr43r{paHv tH-,

''c-, ''P-flMP- v I4rl-cuexrpanHo 74 HoBH, HeorucaHr4 B Jrr4reparypara,
xerep OIIIIKJI eHI4 rI HeH acl4Te HI4 aur.rKn eHr4 cl.,e Ar4HeHufl .

5' Vlzcte[naua e 6zororz.rHara aKTrrBHocr Ha HrKor4 or
cLIHre3I4paHI'Ire QocQopzilupaHtr 3-(a- utm p-xuApoKclr€lJrxzn)anenvr vr Ha qacr
or [poAyKTI4Te Ha TtxHara ererrpoQurrrna rlrrKJrr/Bar{ur u Ha
III{KJIoI{3oMepu3aIIVg. YcraHoBeHo e, qe }BcJreABaHr4Te cbeAlrHeHr4f, lpo.rrBqBar
6uororu'IHa aKTI{BHocr rIpI4 IxI{poK crreKTtp or rraroreHHLr MzKpoopraHr,t3vrz. B
rloBerlero or cnyqaure ra3v aKT[BHocr e no-Ao6pa utm [oHe cbrrocraB4Ma c
LI3 IIO JI3 B aHr4Te 3 a KO HTp O la anru6r,r oTr4 rIr,I.

Brnpocll

1. CnopeA HarIpaBeHH.f, nl4reparypeH nperJreA 3a rlLrKJror43oMepu3arlr{r Ha
xr4ApoKckrilrreHlr, Morar Aa ce npeAnonoxar cneAHr4Te Bepof,THr{
HallpaBneHufl' Ha III4KJIOLI3oMepI43aIII{fl B npuclCTBIzeTO Ha MeTalr1g^u itouu:

l.l.AxrzerrpaHe rta |,2-Iteofiuara Bpb3Ka Ha arreHoBara clrcreMa B

pe3ynrar Ha KoopAHHr{paHero ft c enercrposvrrHufl rIeHTbp Ha Merarr-
cbAbplKarrlkrfl, KaraJrv3arop v peurr43krpaHe ua endo-ararca (a) ua
xr{ApoKcr{JrHaTa fpyla no r4HTepMeAr{aTa c [ofiyqaBaHe Ha
rluKnuqHr4re npoAyxru ulunr{ KoHKypeHrHa exo-utaKa (b) ta
uyrneoQuna c lonyqaBaHe Ha rlrlKJrr{rrHr4Te npoAyKrr{ .

r.2. AxrznzpaHe Ha 2,3-[soituara Bpb3Ka Ha arreHoBara cr.rcreMa,
locneABaHa or nyrneoQuJrHa araKa Ha KlrcJropoAHpr.{ aroM or
xr4ApoKcr4JrHara rpyna c ocbrrlecrB.rrBaHe Ha HanpaBJreHr4r (c) ulntm
(d) u o6pasynaHe Ha rILrKnHr{HLrre r43oMepu ulntu .

1.3. BMlrsaHe Ha Mer€LlHrdr KoMrrneKc MexAy KLrcnopoAHktr Lr

BoAopoAHI/'s. aToMu Ha XLIApoKCLIJIHaTa lpyna c nolyqaBaHe Ha
r{HTepMeAraar" Tosu npoqec BoALr Ao aKTr4BLrpaHe Ha Kr4cJropoAa or
xr{ApoKcLtJrHara rpyla Karo BbrperrreH HyrcneoQzl, a rofi or cBot
crpaHa peaJrr..r3r4pa HyrneoQurrHa araKa (a, b, c vr d) c [onyqaBaHe Ha
cboTBeTHr4 Te rrpoAyKTr{.



Brs ocHoBa Ha KaKBr{ co6crseHr{ AaHHr.r npeAJrarare BeporrHrr.,rr
MexaHpI3bM Ha peaKqLItTa Ha III4KJIoLBoMepH3aII4g. uavtz6paHrrTe oT Bac
Q oc$ opu wrpaHLr xrzAp oKcr.ralenu?

2. YcranoB.f,Bare, qe He3aBucI{Mo or Br4Aa Ha 3aMecrl,rrenlrre rlprl
QocQopuJrHara rpyla, peaKrlr4rra [por'rr{a ,,o [peAnoxeHr.rre B
Jrr{reparypara MexaHtr3Mz I utm3.

Bcrulnocr Ha HalpaBJreHr4ero Ha peaKrJvrflTa, cro6pasno crpyKTyp araHa
xpafinzre [poAyKTr4, ]tsraJrvt.i{vero Ha KoHKperHu 3aMecrLrreJrr4 npr4
$oc0opa He oKa3Ba HuKaKBo Brr'rflHae. Tosa ce [orBbp)KAaBa rr or
B.K.Epenr(Synthesis, N3, 463-466(1 999).
flopa4n resu Sarrurpt6yaAa ce aKqeHrr.rpa Bbpxy KoHKperHr4re

I43cneABaHLI I43xoAHlI xLrApoKcr{€LrreHr4, a He o6o6qan4rrlo, trfi raro npz
H€Llr4rrkrero Ha xrrApoKcr4JrHa rpyna nprz $ocsopa, e Bb3MOX{eH 14 Apyr
xoA Ha peaKrlLrrra(M. Mualla and R.s. Macomber, Synth.commun.,
1 9(l 1 &r2), 1997 -2000(1 989)).

3. lercnapupare, rre e ycraHoBeHo, qe peaKrlt4r4Te Ha 3-(cr- vffrvr B-
xI{ApoKcI4anrzn)aleHLIJI QocQzH oKcrrAkr c enexrpo$Lrrr1Lr peareHTr4
rlporr4qar xeMo-, pe?uo- v cmepeoceJreKTr4BHo C O6pa:ynaHe Ha (lE)_
aJIKeHLIJI QocQzn oKcI4AI4. llpo4yxrure ca pe3ynrar or rrpr4cbeALrHf,BaHe
Ha elexrpoQvlrHufl peareHT rlo 2,3-gyofinara Bpb3Ka Ha €LJreHoBara
cr4cTeMa.

cvurau, qe rBbpAeHrrero ce Hy)KAae or [peqar3krpaHe,ftfi xaro s
pa6orara cLr cre Lr3yqaB€uru cnoficrnara caMo Ha onpeAeneH Br4A

QocQzno KeLrALr, a r{MeHHo 4z$enzrQocQuuo KcLrAu, a ne nro6rqe.



3arcrro.reHIle

Xacau Xacatros [peAcraB fl AuceprarlrroHeH rpya 3a rrpr{Ao 6usaHeHa HayqHara
crerleH,,4oKTop", xoftto ce ocHoBaBa Ha nocJIeAoBareJIHo rlocrpoeHa HayqHa
nporpaMa. OclrqecrBeHrI ca cuHTe3u Ha cepkrr,r or cbeAvrHeHvrfl,,Karo 11pa roBa
CA TbPCCHT4 IPAKTT4TIHLI PEIIIEHVIfl, C Bb3MOXHOCTII 3A NPLIJIOXEHI4C.
fl_ocrvr rHarr4Te pe3yJr r arvr Morar Aa ce xapaKTep r43upar Karo npr,rHoc KbM
o6orarsnaHero Ha cblllecrByBalqu 3HaHr4flI{ cb3AaBaHero Ha HoBr4 cHHTerr4qHH
rlporoKonz. PesynrarI4Te rrocrl4rHarl{ or ac. Xacanoe ca HaMep unu \pLr3HaHr4e
opeA HayqHara o6tqHocr vpes ny6ru4KyBaHero LrM B crrr4caHnfl c uMrrarr SarcropcneA rrpeMr4HaBaHe Ha rrpoqec ua peQepr4paHe.
flopa4z roBa, y6e4eno [pe[opbrrBaM Ha yBa)KaeMr4Te qreHoBe na Hay.rHoro
xypu Aa rJlacyBar 3a rlpLIcbxAaHero ua Xacau Xacanoe Xacanos Ha HayqHara
crerleH "4oKTopt'.

lllyueu,
15.11 .2017 r. PeqenseHr:...

rpoo. rap Envea


