
Orrsrs oQuqua.nbHoro o[rroHeHTa
Ha Ar.rcceprarlr4oHHyro pa6ory EnaH.rraHqenofi AHHrr B aleprenurr

<<BcauMoAeficreue oJIIrroHyKJreorlrAon u cQepuqecKux HaHoqacrr{rl 3oJrora B

cocraBe HeKoBaJreHTHbIx accoqlraroB>>, rpeAcraBJreHHylo Ha col4cKaHlze y.rdurcfr

crerleHl4 KaHAI4Aara xl4Ml{qecKr{x HayK no cnerlr4 aJrbHocrrr 02.00.10 -
6 uo oprauv q e c Kar xvrMvrfl.

luccepraqroHHat pa6ora Euauuuuqenofi Ausrr Ba,repteeuu rrocBf,rrl€)Ha

BonpocaM HeKoBaJIeHTHofo nsazuo4eficrBkrs. HyKJIeI{HoBbrx KI4cJror c HaHoqacruIIaMI4

3oJIora. Ha3saHI'Ie pa6orrr AocrarorrHo roqHo rroKa-rrr43yer o6racrr npoBeAeHHbrx

I4ccneAoBauufi. Pe.Ir I4Aer o perueHlrr.r 3a1arrt, cex:aHHofi c pacu[peHl4eM sHaHzii o

xLIMI,IqecKotr,t o6pasoBaHLrv accorlr4aroB HaHoqacrr4u 3oJrora u oJrr,rfoHyKneorr,rAoB.

Hano.Iacrl4lrbr 3oJlorauux Qyu4auenraJrbHat r4 npaKTzrlecKar 3HaqzMocrb BecbMa

xopotuo orII4oaHbI B coBpeMeuHoft nr,rreparype. Eolrruoft uyn pa6or ro xr4Mr4qecxoft

rr,ro4IaQzra\vv raKLrx qacrr,rq HarrpaBneH Ha r43yrleHr4e KoBaJIeH.rHbrx nsauraoAeficrsuia
rloBepxHocrl4 HaHoqacrltu 3oJrora c rleneBblMlr MoJIeKyJTav'v - nr4faHAaMu. Telr He MeH,ee,

lo-lpexHeMy AocrarorlHo ocrpo croLrr Borrpoc o HeKoBaJreHTHoM esazlaoAeficrBr4r4TaKrrx
rracr[u c nllraHAaMr{. B KarlecrBe oAHoro u3 TaKr4x rr4rloB nr4raHAoB Bbrcrylafor
HyKneI4HoBhIe KI4cJIorbr, cfloco6nue ssazN,roAeficrBoBarb c rroBepxHocrEro 3oJrora 3a cqer
o6pa:onauvfl pa3rftrqHblx oneKTpocrarr4rrecKr,rx, BaH-Aep-BaiurbcoBbrx, rra4poQo6Hbrx t4

np. cBt3efi. B corpeuesHofi Jll4Teparype rarcKe Bcrpeqarcrcr pa6orbr, rrocBrrrleHHbre

I43yqeHl4ro o6pasonanufl. TaKvtx cu3efi, oAHaKo, B Hacrorrqufi uoueur, cyrlecrB)rer
HecofJI acoBaHH ocrb B npeAJI oxeHHbIX MoAeJ'Itx raKrrx 83 ar4MoAe ficrsuir.

B cstsll c BrIIITeI{3JIo)KeHHsIM, aKTyaJrbHocrb Hacrorulero Ar4soeprarlr4oHHclro
uccneAoBaHl4.f,, IlocB.f,uleHHoro u3yqeHzro Brrvrflr'trfr pzBnr4rrHbrx QaxropoB Ha MoAeJrb

cBfl3brBaHufl (HaHor{acTI,Iqa 3oJroTa HyKner4HoBar Kr4cJIoTa)), a TarcKe r,rx

cr4creMarr43a\w He Bbl3hrBaet conaueuufi .

lucceprauus A.B. Enauvzuqenofi zsro)KeHa sa I94 crpaHr4uax rr cocror{r t43

Bne4euu-t (4 crp.), O6sopa nlrreparypbr (61 crp.), 3rcnepuvenralrnoft qac.t:vr,

ua^:nat+rofi <Matepnanbl I4 MeroAlrl>> (12 crp.), rJraBbr <Pesylrraru z o6cyN4enue> (70
crp.), Buno4oe (2 crp.), Cuucxa coKpalrleHuir (4 crp.), Clzcra repMLtHoB (1 crp.) z
Clucra nl4reparypsr uz 410 saulresosarruia (34 crp.). B qelovr o6reuu Ar4ccepraur,u4,
oTHoctull4ect K paccMorpeHI4Io co6ctaeHHHx pe3ynbraroB kr conyTcrByrorqefi
znSopuaquu 6twzrca K coorHorxeHr4ro 50:50.

B o6sope JrnTeparypbl AklcceprarJkrvrnnQopvraqu-f, cvcreMarr{3rrpoBaHa fro rurrrilM
nsazltoAefic'rBtrfl 3oJIorbIX floBepxHocrefi c pa3rktrrHbrMu coeAr{HeHVrMr4: rrpocrbrrdr4

opraHVqecKI4MI4 MongKyJIaMr4, TaKI4MV KaK 6eusolt, aMI4HorI[peH, III4Tpar-aHIaoH vrr.D,., a
TaKxe cJIo)KHrIMI4 MoneKynaMl4 KaK rrerrrlrArr 14 HyKJrezHoBhre Kr4cJrorbr. llpra srou o6s,op

nI4Teparypbl Mo)KHo pa3Aenr4rb Ha rpr4 ,l'acrvr.llepra.r qacrb rrocBrilIeHa B3ar4MoAeficrnuro



ycnoBHo rlpocrblx MoJIeKyJM 3arpafl{Baer KaK I4X KOBa[eHTHOe CBfl3brBaHrre c
rloBepxHocrbto 3oJIoTa, TaK v HeKoBar'IeHTHoe. Baxguna cqLITaro ueo6xo,UzMo0Tb
orMerklTb :ror Sarr, rITo HecMorpr Ha He6omurofi saHr4l,raelrufi o6rena .uaHuofi qaorl4

o6sopa nl4Teparypst (17 uz 6l crpauuq) s neNa cocpeAoror{eHo r{yrb MeHbrrre rroJroBt4rFrbr

(154 ccunxv., 9 cchIJ'IoK ua urp.) ncefi qurupyerr,roft n o6sope nureparypH. llo sroft
rpzrluHe, HecMorpt ua o6rqyro npopa6oraHHocrb o6:opa nvreparypbr, ;laHHas. qacrb
BbI|JI.IAI4T BecbMa cKoMKaHo z cyu6ypuo. Irluuv o6pasov BbrrnrArr BTopar rr rperbfl
qacrlr o6sopa nl{Teparypbl, Koropble frocBtlrleHbr B3ar,rMoAeficrnzrc Hanoqacrr4rl3onoria c
aMLIHoKI{cJIoraMV v [erITI,IAatvm (I2 ctp., 47 ccrrlox), HyKJrer4HoBbrMtr Kr,rcJroraMr4., a
TarcKe nparruvecrofr 3Harll4Mocrt4 TaKr4x accorluaroB (34 crp., 135 cculor<),
coorBercrBeHHo. llocleAsze ABe rracrr4 Lt, B oco6enHoc:ru rperbr, rroJrHocrl;ro
pacKphlBarcT Bcro npo6nelry, oqeHb xopomo crpyKTypr4poBaHbr, Harrr,rcaHbr BecbMa
JraKoHI4qHo u c rny6oroft npopa6orrofi. O6sop Jrr,rreparypbr 3aKaHqr4Baer.ct
3aKJIIoqeHIreM, B KoropoM BecbMa rrerKo I4 Jloft4rrHo l{3JroxeHa BblTeKaroulafl v3 o6sopa
Jll4Teparyprr HeperueHHat Hayrlua.r npo6reMa, Ha pe[reHr4e xoropofi [r HanpaBn eHa naHHas
Ar4cceprarlr{oHHar pa6ora.

B 3Kc[eplrMeura.nrHofi qacrrr At4cceprarlzouHofi pa6oru, HaseaHuofi
<Marepualbl 14 MeroAbI)), fIpIrBorflTcfl o6rqze cBereHzr o6 zcxoAHhrx coeAzHeHuqx r4

o6opyaoeaHvIvI, t4crlonrcyeMblx B Ar4cceprauzonnofi pa6ore. MeroAraxlr Bcex
[poBeAeHHbIX sKcnepI4MeHToB orII4caHbI uo4po6no r4 He Bbr3brBarcT Hr4KaKr4x covuesuli.

frasa pe3yJrbrarbl u o6cyx4enve 3aH:aMaer 4o6porHyrc r{acrb Ar4cceprar\prpr 14

paz1ura Ha qerblpe cMhIcJIoBbIe qacrr4. llepna.r qacrb fJraBbr rrocBrrrleHa alurv3y
cBt3hIBaHI4.l HyKJIeI4HoBrIX KrrcJlor c HaHor{acrvrlaMr4 3oJlora. Auua Baleprenna Becbrvla

y6e4zrelrHo z o6ocHoBaHHo B KaqecrBe ocuoBHoro [crroJrb3yer MeroA oJreKTpoQopesa,
coBMeilIeHnrrfi rax c opraHonelrl4rrecKuM BocnpvJITIreM, TaK vr c IrHcrpyMeHTiurbHblt{t4
olrI4rIecKI4MIr MeroAaMr4 aHaJr4sa. Bropa.t qacrb rnaBbr coAepxrrl onrdcaHr4e nonyqeH.at
KoJIl4r{ecrBeHHbIX floKa3areJlefi cstsrtsaHl4t HyKnerrHoBbIX Kt4cJror r4 HaHorracrr4rl3oJroTa.

B Aannoft qacrll rJIaBhI B KarlecrBe ocHoBHoro MeroAa raruKe 6rrn nrr6paH eneKTpoSopes,

HO COBMECTHO C PAAI4OAKTVBHO MEqEHHbIMI4 OJII,I|OHYKJIEOTI4AAMU, TITO 14 TIO3BONI4.IIO

orlpeAenurb HeKoropble KoJII4qecrBeHHbre [apaMerpbr cBr3brBaHI4q. Tperrr qacrb,
lfiBnlfitolllalfics sau6otee cJroxHoit glx Bocnpvrrt4q, orrr4cbrBaer ceJreKrlurc pa3JILIqHr,rx

onI{KoHyKneorI4AoB no lrx a$QuHnocrIr K HaHoqacrvrlaM 3oJrora, BJtkrfl:a:ae o[peAeneHHrJX
rlocJleAoBarelruocrefr, a raK)Ke BTopl4qHoft crpyr<rypbr HyKJrer4HoBbrx KrrcJror, Ha vrx

a$Quuuocrr K HaHoqacrl4uaNl 3oJrora. 3armoqzreJlbHar qaclb LrIaBbr nocBrruerFla

BO3MOIGOCTI4 npI4MeHeHI4t raKOfO HeKOBaJTeHTHOfO OBt3bIBaHI4r HyKJIeI4HOBbIX KT4CJIO].C

HaHoqacrI4IIaM[ 3oJlora l]I'x cTa6unv3aIJ%r4 rz AocraBKr4 MiMhrx unrepoeptrpyrour4x PH.K.
B Ka'Iecrne rIoJIolKI,ITeJIbHofo MoMeHTa xoreJr 6rr orvrerl4Tb, qro B KoHrIe raN4ofi qac-rLr

fJIaBbI I43JIaraeTCt KpaTKOe 3aKJrroqeHr{e u npoMe)KyToqHbre BbrBoAbr, cr4Jrbl{o

o6rerqalonlr4e Bocn pvsrrre Ar4cceprarlzonuofi pa6oru.



Pa6o'ra rlpolrrJra seo6xoAzMyro alpo6aqraro. E€ ocHosHofi pe:ynsrar ony6llrKorlaH
s 6 crarrqx B perleH3r4pyeMbrx )KypHilrrax u ua 5 HayrrHhrx rousepen rlprflx) a raKxe 6ygtu
o6o6ulenu B Hacro-f, rrleft 4raccep r ar\uvr.

Otueuy, qro HoBI43Ha rr o6ocuoeauHocrb BbrBoAoB, cQoplaupoBaHHhlx B

ALIccepraIIvwI, He BbI3hIBaer couseHzfi. Onz noAKperrJreHhr MHo)KecrBeHHbrMr4 B3avMHo
IlepeceKaro ilI[{Mr4cr AaHHbrMr,r.

Tarcuna o6pa:ov, Bce rpe6onauu.r, npeAb.rrBJrreMbre K KaHAr4AarcKr4M

Iuccepralll4-flM, BbIrIoJrHeHhI B IIOJTHOM o6reue. V Meuq Her Hr4 oAHofo 3aMeqaHut tto
SopuanrnblM MoMeHTaM pa6oru. B qerou, pa6ora ocraBrlJra o ce6e oqeHb xopomr4e
BTIEIIATJIEHII'.

B Ka'Iecrse 3aMeqaHvtft no pa6ore Mory o6parurr BHVMaHVe JrI4Irrb H? cneAyrourrooi

l. B reKcre AvrcceprarrtrLr Aocraroqno sacro Bcrperrarorsr pa3rr,rrrHbre
olleqarKl4 I4 HeroqHocrI4. Hanpzuep, Ha crp. 26 ilomsr4Hr4JrMeraKpr4nar coKparrleHHo
o6ogna'Iaerc.f, KaK PMMA. O6uquo a6lpewrarypa PMMA r4crronmyercr, KorAa perrb
I4Aer o rIoJII4MervJIMeraKpI{JIare, Ho HI{KaK He rroJlr4Br{HzJrMeraKprrnare. Kpoue rolro,
AocraroqHo qacro Bcrperlaercfl raroe-lz6o coKparrleHlre, pacurz$ponra Koroporo
npI4BoAI4Tc-s rl4urb B cneAyroHelt a6:alle, & To 14 Ha cJreAyroqefi crpaHzqe. Atorefi ;xe
crura HyMepaqv-{ fJIaB. V 4IacceprarTa rnaBa <Pesy;rrrarrr v o6cyx4euur> z.qer
cJIeAyIouI4nr o6pasolr: 4.6,4.2,4.3 u 4.4.3'ro raK)rce rpltcyrcrByer 14 n OrrasreHzz.

2' llpu vreuuu palortt Bo3HI4K Borrpoc, orBer Ha Koropbrfi ruaitleu ue 6ur.
Xorelocr 6rr yonblllrarb notcHeHvr y .qr4ccepraHTa o npr4r{r4He nu6opa vMeHHo
HaHoqacrr4rl 3oJrora co cpeAHuM AuaMerpoM 12,7 + 2 :e,w. flouevy LtcrroJrb3oBarrvtcb
LIMOHHO raKr'Ie qacruUbl. Moxer 6rtrr [pI4 I4cnoJIb3oBaHVr4 rracrr4q Apyroro pa3Mepa
HyKneI4HoBbIe KrrcJrorbr 6yAyr cBt3blBarbcr c noBepxHocrbro 3onora IIo I{HE,rM

3aKoHoMepuocr-[Na? Kporr,re roro, npl4BeAeHr4e cpeAHero Ar{aMerpa KaK I2,7 + 2 ;g1rvt

tBJr.f,erct He BepHbll,t. llocle4nfl,fl 3narrallax UuQpa - qenoe q[rcJro. BepHrrv 6rrno 6u
rrpvBecrr4 pa3Mep qacrzrl r<ax 13 +2 uw.

3. B reKcre Arlccepraql4l4 aBTop ucrroJrb3yer raKyrc Benr4r{r4Hy KaK

KoHueHTpaq[t HaHoqacrr4r\ 3oJrora B eAraHvrlax uolr/rt. Xorelocr 6u 3uarr, qro aBTop
vMeer BBr4ry rIoA grlzM cJloBocoqeraHr4eM. 3ro roHqeHTpaur4-f,, paccquraHHas. Ha aroNrbr
3OJIOTa, I4JII4 ITMeHHO KOHIIeHTpAWfl qacrltl-L Koropble oqeBI4AHo COCTO'T tr3 HecKoJIbKlt4x

aroMoB 3oJlora. Telr 6o,ree, qro, 3Has cpe1.uufr guatvte'rp raxofi qacrl4Ubr, AocrarorllFro
IIpOCTO IIOCTIUTaTb CKOJIbKO KOHKpeTHO aTOMOB 3OJrOTa rrpLtXOAr4TAfl Ha OAHy rIaCTUrIy.

4. Ha puc. 31, crp. 85 upegcraBJleHo cKaHVpoBaHHoe ra:o6paNeurae rerreft
nocJle slexrpoQoperl4qecKoro pa3Aeroaufl Hr{3-L0. gacrr pr4cyHKa B 4euoucrprzpyer
JIIoMzHecIIeHTHyro Bu3yaltuBallr4ro c rroMorrlbro gTutAr4yM 6pouz4a. !l.r ueH_r ocraerct
garaAKoft IIo raxofi ttprlql4He Ha6ruoAaercq JrroMr,IHecrleHurrr roJIbKo rrr{crt,Ix

HyKJrevHoBbrx KI4OJIOT, TOfAa KaK aCCOqpraT He rrpo.rrBnreT JrroMvHecueHuvro.

5. Ha crp. 99 npunelleHrl npoMe)KyroqHhre BBrBoAbr no uepBofi sacrLr rJIaBbr.

flyur<r 6. <6rtna [onyr{eHa KoHrleHTparllroHHa.rr 3aBr4cr4Mocrr HK r Hg3 nyreM alaJru3a



acco{uaroB Hr{3-HK B0,8yo arapo3HoM feJle)) BblAentercflvr3o6rqefi Kaprr4Hbr Lr, rro cyrtr,
HC,'IBI'ETC' BbIBONOM.

6. Ha crp. r28 ruccepraHr ucrroJrb3yer coKparqesus 4.1, 4.2,5.1 u 5.2
orHoctilIzect K PHK-ayrueKcaM, HecyqzM oAHy r4rru ABe <Df-rpynnrr. OAuaxo y)Ki3 B
cJleAyroqena a6saqe aBrop IrcrloJlb3yer orr4 Ne quQpu 4.I u 4.2, 1o yxe B KoHTeKpTe
HyMepaquu rJIaB. Ha uofi BTJISA coKpallleHvrfl l^rrfl PHK-4ynneKcoB, coBrraAaroilIr4e a
uyuepaqzefi rJIaB BecbMa HeynaqHo, 14 Bhr3brBaer se6olruryro rryraHzuv. Crozr
rrpr4AyMaTb r4HOe CoKparrleHr,re.

7. Ha pzc. 54, crp. 132, ua uso6paNeHr4-f,x |ISM a6comorso HeBo3MoxHo
pa3nr4q[Tb ruKnJry. Crouro ee 6onee qerKo BbrAeJrr,rrb.

C4elanurre 3aMeqaHvrfl Hu s roefi Mepe He loABeprarcT coMHeHr4ro HayqHbre
BbIBorbI, cAenaHHble cozcKareJleM. O6cyN4aeua-r pa6ora - qenbHoe [r 3aKoHqeHHoe, B
paMKax cQopvrylzpoBaHHblx 3al.aq, HayqHoe vccJreAoBaHr4e, pe3ynbrarbr Koropofo
orrl4caHbr o6cro.sremHo.

Taruu o6pa:ou, ro aKTytlrlbHocrr4, Hayvuoft HoBr43He, reoperuuecrofi u
lpaKTl{qecKofi suaqvMocrll Al4cceprauvo:elHafl pa6ora A.B. EnaHr{LrHueBofi orneqerer
rpe6onauu.tl,t, ycraHoBneHHbIM Zucrvryrolr x[Mz.recKoft 6zoloruu Lr

QyH4anaenralruoft MeruIIIdHbI CO PAH K KaHAVAarcKzM At4cceprarlzrlr. Cogep)KaHr,re

Auccepralrlzl4 coorBercrByer raclopry crrerlr4anbHocrr4 02.00. 10 6uooprauzqecx:at
xI'IMI4f, (xznauuecrue Hayxu), araKxe Kpr{Tepr{.rrM, orrpeAeJreHHhrM m.2.1-2.5llonox(eHr,rt
o npI4cy)KAeHI4I4 yr{eHhIX crenesefi B lluclutyre xraMr4qecroft 6uoloruz v
QynAarraenramnofi MeAVIII,IHrI CO PAH. luccepraryux oQoprvrneHa corJracHo

flpuloNeulaerr.l }lb 5, 6 floroNeHzs o Arrccepraur4oHHbrx coBerax, a ee aBTop

Euanquuueea AHHa BaleprenHa 3acJlyxr4Baer rrpprcyxAeHur yueHofi creneHn Kalrvraffa
xr4MzqecKkrx HayK rro creuvraJrbHocrt4 02.00.10 - 6zoopfaHnqecKa.s xuMr:a[,.

3anegyroulrafi na6oparopzeft 6zoaKrusHux
HeopraHr4rrecKl,Ix coeAzHeHuit, craputtafi nayunufi
corpyAHrrK OfByH l4ucruryra HeopraHraqecrofi

xr4Mr4r4 urra. A.B. Hmoraeea CO PAH
KaH4z4ar xv Mt4qecKr4x HavK LUecronalos Muxaul AlexcasApoBr4q

13 vrapra 2020 r.
630090, Hoeocn6upcK, np-KT Ar<aA.-Jlanpenrrena, 3
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.fl couaceu Ha o6pa6orry Mor,x [epcoHaJrbHbrx AaHHbrx.


