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0COGbI MyGAMKaLMIA HE MOTYT 3aMeHUTb CTaThbio:

e3MCh! | echepeHu,MM C/IMLIKOM KpaTKWe, He NO3BONAT COOOLNTb
- getany pa60TbI noApobHO 06cyaAnTb BbIBOAbI
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- CTAdTbM B C60|3HVIKaX 06bIYHO TPYAHO AOCTYMNHbLI ANA YNTaATENA



oraa Haao n
KorAa Hano ny

aTbl HAJ0 Ny6/1MKOBATb, KOrAA Bbl YBEPEHbI, YTO rOTOBbI

R

g MH(opMaLmio.

-Hatl'aeT, 4yTo paboTta oTBevaeT (0QHOBPEMEHHO!) HECKONBbKUM
= KpUTEPUSIM:

' -MNOCBsILLIEHA aKTyalbHOW npobneme
e -CMOJb3YET COBPEMEHHbIE METOAbI

~~~ -NpeA/araeT HOBbIE MOAXO0Abl UM AEMOHCTPUPYET HOBbIE (DaKThI

—

~~ _ -/IMEET HOBble, BaXHbIE€ 1 YETKO CHOPMYIMPOBAHHbIE BbIBOAbI

-
—

~ CraTtb9 NO/DKHA HECTU YETKUIA «Meccemk», T.e. coobLaTh HOBble (aKTbl
1 BbIBOAbI, KOTOPblE BaXXHO AOHECTM A0 HAay4yHOro cooblecTBsa.

CTaTbs He JO/MKHA BbIrNSAeTb «OTYETOM O nMpoaenaHHon pabore»




O He H,aﬂo_ n;?ﬁnM;—

MKaL1 HeOOX0AMMO UCKITIOUNTD:

‘,ci:}., nn

TaTbI CNly4alHO NOyYeHHbIE B € AMHUYHOM

epui VeHTe (33 NCKITIOUYEHNEM coobuieHnn 06 YHMKanbHbIX
msx ApUpoabl, AaXe caMO COObLLIEHNE O KOTOPbIX

1BN4 TCFI LIEHHbIM A1 HAYKN)

o J'IbTaTbI «fAoATrBep>XAakoLne» XopoLo U3BECTHbIE TEOPUN

e | 3penb|e BbIBOAbl, OCHOBAHHbIE Ha (hparMeHTapHOW
_______,—F-“MH(DOpMaLIMM

~ —_ — [aneko naylume npeannosioxXeHns, «@aHTasnm», He
~__ ~ BbITeKawLme HanpsaMyo u3 HaB/ItOAAEMBIX AAHHBIX

— [1naHbl Ha byayulee

Pe3ynbTaThl HAAO NY6NMKOBaTb, KOrAa Bbl YBEPEHbI, YTO rOTOBbI COOOLNTL
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ABSTRACT: The low-temperature interaction between methyl hydro-
peroxide CHyOOH (MHP) and the hexagonal water ice surface was studied
using DFI' (BLYP/G—&I ++G(d,p))ca|cuhthm. The structures, energies, and

of the lexes between MHP

some th

and the water dusters (Hzo)a. (H20)ss, (H20)7 rqmsenﬁng the surface
fragments of the (0001), (1010), and (1120) crystallographic planes of the
hexagonal oxygen lattice of the waterice Th with proton ordering comresponding

j (H0)es (H;0)s5 (H,0)
: E,=308 ki mol'
(BLYP16-311++G(2d.2p))

Ag3HI0) = -39k mot”
{BLYP18-31++G(d.p))

to Pisani’s P-ordered model were calculted. The various modes of coordina-

tion and intrusion were studied using the extended set (up to 192 points for each plane) of the structures optimized at the
semiempirical (PM3) level. The validity of the surface models was verified by the stability of the results obtained in the duster series
(H30),, (n = 48, 72, 192, 216) at the semiempirical level as well as by DFT cakeulations of selected structures at the BLYP/6-

31144+G(2d.2p) level

B INTRODUCTION
i 1l

Adsorption of spheric trace gases on water
ice parudes in the uppex lLyers of the Earth’s atmosphere are
considered today as one of the most important processes of
atmospheric chemistry providing the occurrence of many key reac-
tions that are impossible under the purely gas-phase conditions.**
Such processes are, for example, the accumulation of atmospheric
trace gaseson ice partides of cirnus douds in the upper tropasphere
andheterogeneous reactions on the surfaces of polar stratospheric
doud (PSC) partides in the stratosphere. Furthermore, interac-
tions of atmospheric trace gases with surfaces of the ice shields in
polar regions play a aucial mle in tropospheric chemistry both in
the Arctic and in Antarctica® The primary steps of this accumula-
tion are adsorption//desorption processes. In this respect, oxidants
such a5 hydrogen peroxide H,0, and methyl hydroperoxide
CH;O0H (MHP) are ve?' interesting because they can undergo
futher reactions n the ice*In pokar mgms, 1-1101 and CH,0OH
are the only detectabl heric air or
snow and ice and hence have received spedal attention’ Methyl
hydroperoxide is the most dominant species of arganic peroxides
over the ocean d is washed out of the here by rain
or snow fll. MHP kmmlyproducadhlhemmsph«ebyd:
oxidation of CHy according to egs 1 and 2.

CH, + HO( + 0;) = CH;0; + H,0 (1)

CH302 +HO2 —~ CH; OOH + 02 (2)

< ACS Publications © oo amice chanics sscury

Whereas the adsorption of the HaO: on the ice surfice is
described in detail® dxe interaction of the MHP molecule with
the ice surface, however, has 5o far only been scarcely studied.”
Moreover, among the aomplens formed by MHP, mly several

| ¥ it follows
that the water solubility of MHP is not high in comparison with
H,0, (the comesponding Henry’s constant of MHP is approxi-
mately 200 times lower than for HO3). Thus, during the MHP
interaction with the surface of ice partides, the adsorption modes
of MHP should prevail over the solubility. The corresponding
walue for stindard enthalpy of solution AH°(298) obtained in
ref 8 was —43.6 kj mol %, close to —442 k] mol* obtained in
eadier studies of Lind and Kok™** The MHP dimer was studied
by Alkorta and Elguero,’* Duetal,”* and by Kulkarni etal **with
emphasison the chirality of the complex structures. It was shown
that the BSSE- corrected binding energy at the MP2/6-311 4+ G-
(2d,2p) level was 38.6 kj mol* (BSSE + ZPE-corrected value
315 kJ mol *).** The MHP—H,0, complex was described by
Du and Zhou."* The most favorable geometry of the complex
was found to be a five-membered H-bonded ring structure with
dangling CH, and peroxide HO fragments with a binding energy
of 38.8 kJ mol ™" at the MP2/6-31++G(2d,2p) level (BSSE +
7ZPE corrected value 22.7 kJ mol~*).** The most detailed study
on the interaction of MHP with water chusters was performed
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substitution of the HyO molecules in the internal bilayers
(91 kj mol™*).

The good convergence of results obtained for the clusters
(H20 )4s and (H20)ss with thase obtained for the larger
models shows that DFT within the duster approximation is
a model good enough to be used on its own without any

for the ] effects of the

part of the ice arystal. These dusters permit already a pod
presentation of the different coordination modes and demon-
strate quite good agreement in comparison with the ex-
tended models. Extension of the models with dusters con-
taining up to 216 water malecules does not result in significant
changes of the coordination energy.

+
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© Supporting Information. Cartesian coordinates for the
DFT-optimized structures in Figures 2 and 4—6. This material is
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BHUMaHuga!
AO/MKHa 3BYy4YaTb npoobnema’

npo6neMaTM|<V| HeobxoanMmas ans Toro, YTobbl
COBaTb ayAUTOpUIO

3By4aTb BeCcoMo!

_.. m.‘

50 OTcyTCTBme dpa3 Tmna «NccneposaHue...», «M3y4deHne...»
paboTa He Npo u3y4yeHue, a Npo npupoay!

ObLuee npaBmno — Ha3BaHWe A0MKHO packpbiBaTb TEMY coobuieHus
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31YECKME CBOMCTBA YI1IEPOAHbBIX HAHOTYKOBULY
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cn "i OFeHHblx MUHEpPAJIOB B OpraHM3Me YesioBeKka

.

-

Henp ‘: NbHOE>»

: G'Fépble BOMPOCHI pa3pa60TKM dKYCTO-OMNMTUNYECKNX CEHCOPOB

= ﬂcmenosaHme BOMIbPpaAMaTHbIX KaTa/IMTUUYECKUX CUCTEM

"o [I3y4enHue BAnsiHUSA pacTBOpUTENS Ha PeakLmio M30Mepu3aLimnm
MONEKY/bl NEPOKCMAA BOAOPOAa

® TeopeTn4yeckune nccieaoBaHmst BO3MOXXHOCTU 06pa3oBaHUS
aKTUBHbIX (POPM KMUCIOpoaa B KOMMeKkce nopupuH-rMcTUamH

® Pacuet metogom DFT/B3LYP cnektpos WK knactepa Pd4 B 605bLLOM
KaHane ueonurta ZSM-5 14
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’ pa3y YETKO pPEeLUUTb 3TN BOMPOCHI, YTOObI:

CTO‘-IHMK obua u ckaHZanoB C KosieraMu
_ UT Tk BO3MO>KHOCTb OTYETHOCTU Nepea PUHAHCUPYIOLLIMMU

| ';? MU

=cnna hOBaTb paboTy Ha 6yayliee, KOTOpas YacTo 3aBUCUT OT TOrO,
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1 E ‘pa60Ty, KpOME TEXHNYECKOIO (BepCTKa, PEMOHT
’:—"\:A )

_' IECTE YKa3bIlBAaETCS aBTOP, KOTOPbIN BblNOAHAN paboTy (Mnu
an ee 3aMbICeN) W NUCA TEKCT CTaTbMy.

L

| '; peLIMCJ'IFI}OTCFI aBTOPbl B MOPsiIKE BENNYMHBI BKaza B paboTy.

—
_—
e

AHas Tpaanums: [ocneaHun aBTop - NOYETHOE MecTo ang «Lleda»
""{'Le, UesioBeKa, OCyLIECTBAABLIErO obLlee pyKOBOACTBO 6e3
,”HEHQCpeﬂ,CTBEHHOFO y4acTus B SKCNEPUMEHTAX, pacyeTax u T.4.)

He Hapo 605TbCs BK/IlOYaTh BCEX aBTOPOB, [laXe ec/in MX MHOro — Bbiroga ot
370ro 60/bLUE, YEM BbIroAa OT (hOpMasiIbHON OTYETHOCTHM M0 «KYNUC/Ty CTPaHUL Ha
yesioBeka>»!

16



g
a

‘}"I"ibl'\'/'IETOD,bI» «MeToauka M3Mepe|-|v|f/'|>> <<Te0pl/|$|>>

‘ATbl (nan PesynbTathl u 06CyXaeHue)

,--x-

Y :j e H1ie pesyNbTaToB

.=:;:, 0Ab (vmw 3aK0YeHne)
o ICOK NIATEPaTYpbI
Tﬁ6nmu,b|
*,0 PUCYHKM

¢ [loanucun K pUCyHKam

[Mpu BbiBOpE Ha3BaHW AN CEKLUMA HEOOXOAMMO CNeaoBaTb TPAAULIMAM
[NAHHOIMO >XXypHana

17



Wilo)) >|<Ha VIHTpVIFOBaTb'»)

ol
A,

Z,.EI,LIJeCTBy}OLLI,MX paboT
BMe 3TOro — NpU3HaK AnneHTaHTu3Mal)

{v’ "'

| eneHme MecTa Baluen paboTbl cpeau
‘—:’1.5? OAHEHHbIX 1 BBIMOHAEMbIX NCCIEA0BaHNI
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=fonHa paboTa, Kak NpaBuIo, HE MOXET peLllaTb BCO npobnemy!)
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— (DOpMYJ'IVIpOBKa Ueanm n 3aMblCilia UCCiieqoBaHUA
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IbTaThbl. 1. ——

A A - -~
el () eImiy; - A 4 ™ .-

6LLEHNS Ha KOchepeHu;MM).
IAKI Ha TabnuLibl 1 PUCYHKM
-?l K1 Ha Supporting Information

e

“ {abonee uHTEpecHbie AaHHbie

J
-
-

:;f = Tabnuupl

— Fpadmkm 3aBnCcMMocCTen
— DoTorpadum skCnepMMeHTasbHbIX Pe3y/1bTaToB

[NnaBHOe TpeboBaHWE K pe3ynbTaTaM — OHU JO/KHbI

BOCNpou3BoAUTbLCA!

d | OB (B oT/1n4yue

—



——
bTaThl. 2.

Cnenyet noMHUTb — KAXKbIW Baw pe3ynbrar,
onybnnKoBaHHbIN B XXypHane, byaet nposepeH!

'kOBaHHble B )KYpHane pe3ynbTaTbl 6yayT AOCTYMHbI A58 aHanm3a u
POBEPKM Ha NPOTSHXKEHUN AECATUNIETWIA ANA NECATKOB M COTEH JIIOAEN, AaXKe

= Hert Hy>Xabl MoATacoBbIBaTb pe3ysibTaTbhl — AOCTATOYHO UX NPaBU/IbHO
~ —0bcyanTs:
- O4yeHb YacTo «HeyaobHbIN» pe3ynbTaT ropaszo NHTepecHee «yaobHOro» u
Tem bonee noaTacoBaHHOro. C 3TON TOUKM 3PEHUS «MOAYNCTKA» pe3ynbTaToB

MPOCTO He Hy)>KHa — ropa3fao BbiroAHee UMETb AEN0 C pe3y/ibTaTaMn, KOTopble
OTPaXatoT caMy MPUPOAY, a HE HalUW NOXXENAHUS K HEMN.

«MPABLY NOBOPUTb JIETKO U NMPUATHO!» (C)
Al
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A0JIULbI

s

QYET C CaMOro Hayana NpUAEPXKMUBATLCSA CTUIS BblIOpaHHOIo

of el
1d) Ic

- —

MEHHBIN CTUSIb B OOJbLUMHCTBE HaYUHbIX XYPHANIOB —MUHUMYM
OK (InHMI Mexxay KneTkamm), 60/bLIOE KONIMYECTBO Pa3HOPOAHOW
OpMaLMK 1 HeobxoaMMOe KOMYEeCTBO NpUMeYaHui:

4

-

TABLE 6: Calculated Energies and Thermodynamic Parameters of Transition States for the Bimolecular Elementary Reactions
of Primary Hydrolysis Calculated at the B3LYP/6-311++G(2d,2p) Level

geometry of Vim. EF AE* b A(E*+ZPE) ¢ AH?, AGH,
elementary reaction transition state kJ/mol au kJ/mol kJ/mol kI/mol  kJ/mol

S1Cl; + H>O — S1CI;0H + HCI TS1a, Figure la 3021 —2207.0526212 105.0 107.0 101.1 1425
SiCL:0H + H,O — Si1CL(OH), + HCl TS1b, Figure 1b 1821 —1822.6956728 76.0 85.8 78.6 129.5
S1C1y(OH), + H,O — S1CI(OH); + HCI TSl1c, Figure 1c 1741 —1438.3285975 74.1 851 78.0 127.5
S1C1(OH)3 + H,O — S1(OH)s + HC1 TS1d, Figure 1d 871 —1053.9669023 555 714 634 115.6

“ Imaginary frequency, cm™!. ® Activation energy. © Activation energy including the ZPE.

/3 Tabnunu NCKNIOUYNTL BCE BENMMYMHbBI, KOTOPbIE HE OTHOCATCH K TEME CTaTbU U
BbiBOAAM, 0bcy»xaaemMblM B paboTe!

22
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Table 5. Vibrational frequencies (v/cm™!), absolute intensities in the IR spectrum (//km mol~!), and assignment of

vibrations of the F;Si—O—SiF; molecule calculated by the B3LYP/6-311G(2d) method and experimental fre-

quencies of absorption bands of hexafluorodisiloxane in the gas phase

Band Assignment Calculation Experiment?, v
v 7 1?2 11
1 o(F;Si) + o(SiF3) 12.5 0.1
2 o(F;Si) — o(SiF3) 18.1 0.0
3 8(Si—0—Si) 57.2 0.3 85w
4 p(F3Si) + p(SiF;) 210.0 0.0 179 m
5 p(F3Si) — p(SiF;) 210.8 1.1
6 p(F;Si) + p(SiF3) 231.5 0.9 (227)4 vw
| 7 8,5(F3Si) — 8,,(SiF5) + 8(Si—0—Si) 275.5 3.1
g | 8 8, (F;Si) — 8,(SiF;) 306.1 20.2 304 w
—— 9 8,.(F3Si) + 8,,(SiF3) 3444 17.8 (343)4 vw 375w
10 vo(F3Si) + v (SiF3) 347.1 0.1 388 w
11 8.(F5Si) — 8,(SiF;) 394.3 152.7 402 m 401s
12 p(F3Si) — p(SiF;) 415.9 80.5 434 m/s 432 m/s
13 8(Si—O0—Si) + p(F;Si) + p(SiF3) 442.7 34.7 601w 595 vw
14 8,(F5Si) + 8(SiF;) + v (Si—0—Si) 634.2 21.1 631 m/s 660 vw
15 vy(F3Si) — v (SiF3) 822.6 95.7 838 m/s 838 m/s
16 v (F3Si) + v (SiF3) + v (Si—0—Si) 936.4 33.6 (940)4 w 912 w
17 v, (F;Si) — v_(SiF;) 1005.6 50.3 981 m
18 v, (F3Si) — v_(SiF5) 1006.4 12.4
19 v,s(F3Si) + v, ((SiF3) 1018.5 3594 989 m 1028 vs
20 v, (F3Si) + v _(SiF;) + 8(Si—0—Si) 1022.3 338.2
21 v, (Si—0—Si) 1168.8 692.3 1206 s 1200 vs

4W, m, and s are weak, medium, and strong bands, respectively; v is very.
b See Ref. 19. Two very weak broadened bands (555 and 453 cm™') in the experimental spectrum!? cannot be
assigned on the basis of quantum-chemical calculations.

¢ See Ref. 3. The weak bands in the experimental spectrum lying higher than 1200 cm™' (integral frequencies and
overtones) are not presented.

4 The bands detected only in the crystalline state.
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OpDEeCHble ddHHble

I

:q aun SKCMEPUMEHTASIbHBIX PE3Y/ILTATOB

- ’ "

IUbI nnm I'pacrkn?
MLl HE AOMKHbI ObITb Neperpy>XeHHbIMY
= ‘.' K I'IpaBVIJ'IO BCE 3HAYEHUNA B Ta6nmue AOJDKHbI BbITb

= 00cy>aeHbl B TEKCTE (32 UCKTIOYEHNEM OHOTUMHbIX,
— ,ffe6pa3yrommx cepmio)

— Ecnu Tabnuua 6onblias nnm nx MHoro, Tabnuubl
=~ MOXHO npuBectu B [JONOSHUTENbHOM MchopMaumm

(Supporting Information)

—
—-—
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KAEHNE pe3ybTaToB
b e3y/bTaThl U3M  C JaHHb TOpOB
b SKCTIEPUMEHTATbHbIE pe3yanaTb| C NpeAcKasaH1aMm

3y/IbTaThl Pa3BMBAEMOIl TEOPUM C

= TaﬂbeIMM ANAdHHbIMU
,.
HAKOTCHA pE3ysibTaTbl NP1 NAMEHEHNN MNaAPaMETPOB

r~paCL|eTOB BHELLHMX YCOBUN? ECTb NN TEHAEHLMKN?

I UHTEPMNPETUPOBATL pPe3ysbTaTbl, UCMOMb3YS
=T vrTeanble perpeccumn? TeopeTtunyeckmue moaenn?
= 'a'r'fi-‘ BEHHbIE ONncaHna?

ﬁaKﬁBbl L-IaCTHbIe C/iydau paBBVIBaeMOl/I TeOle/I7

—
—
-.‘
-

: 6 “Kakue BbIBOAbl MOXXHO CAeNaTb M3 NOJSIyYEeHHbIX pe3ybTaToB?
-® Y10 HOBOrO roBOpPAT OHM 06 nccnegyeMon cucrteme?

® OO6BACHAT NN OHU Kakne-nnbo 3dhdeKTbl, CBOUCTBA CUCTEMbI?
® MOXXHO N1 3aperncTpupoBaTb NpeackasbiBaeMble 3PdeKTbl?

® MOXXHO N1 UCMNONb30BaATb 3TN pe3y/ibTaTbl HA NPaKTUKE?

® Ba)kHbl I OHW ANS peweHus apyrux npobnem? KakAR?
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MW@DM"

KUMS HyXHa He BCerga
HbLIJe HO 6onee obuwme U BaXHble
bl I'IpVIBBaHbI aKLEHTMPOBaTb BHMMaHME YnTaTens

M YTO aBTOP CYMTAET HOBbLIM U BaXHbIM B
~ Bb _9 JIHEHHOM paboTe

_ ?Gcb OBHbIE BbIBObI YK A0/MKHbI 6biTb NOAPOGHO
== Q6CY>KD,eHbI B CEKLUNU «Pe3ynbTaTbl N BbIBOAbI»

K Cne,qyeT pa3niMyaTh BbiBOAbI N pe3yfbTaTbl paboThl.
Ecnn akuUeHT Ha pe3ynbTaTax, MOXXHO Ha3BaTb CEKLMIO
«3aKnKyeHune»

'i

\ \l"‘ |,‘
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IMTEPATYPHI

206X LI,VIMO npounTMposaTb BCE NCTOYHMKK, KOTOpbIE
| T B JaHHOW 061acTu (poccuinckmne aBTopbl 3TUM YacTo
2raloT, B MEXAYHAPOAHbIX XYpHasiax HeMoiHoTa

HUSA — Havubonee YacToe 3aMeyaHue).

i'-/

”

. o
B~

S
.--ars
Bi—

PEKOMeHD,yeTCFI MCNOSIb30BaTb NepPCoHasibHble bubnuorpaduyeckme

cuctembl (EndNote, RefMan...) — oHM rapaHTUPYIOT MOJSTHOTY
- bubnuorpadum n npaBunIbHOCTL hopmaTa.
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, fé KAXAOE npeanoxeHue:
ero cmbicn? Ectb nn oH?
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=

| .t HO /11 OHO MOCTpoeHo? HeT v B HeEM abcypaHoro

-

= ~-.‘--;':_?‘=; ‘ eHM;I? HeToyHoCTn? [IBOMHOrO TO/TIKOBAHUS?

¥

"leTeKaeT NN OHO M3 NMpeALLECTBYIOLEro NpeaIoXeHus, ab3aua?

(= KaKow BbIBOJ M3 HErO NOCNEeAyET B CNeAyoLEM NpeanoXeHnu,
a63aue?
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bI CTUAb | p3noKeHns -—

Th ObITOBbIE TEPMUHbBI («BbICHUTbIBAEM» BMECTO «MPOBOANM

b jHayLIHbIVI N TEXHUYECKUI XXaproH (Ha3BaHVIF| neTaneM Y3/10B U

SN

A, b QTOpre He SBASTCS 0OLIENPUHATBIMU U AOMYCKAKOT
KOBaHUE — «MaLlMHa» BMECTO «KOMMbIOTEP>)
oIT ‘CFI UCKIOUNTD BCE(!) BBoaHble cnoBa 1 BbipaxkeHns («lMpun aTom»,

erK ’BM,EI,ETb» «Takum o6pa30M>> ) OcCTaBuUTb TOMIbKO T, UCK/IKYEHNE
1‘3'5 > X MUSMEHAET CMbIC/T U1 JIOTUKY BbICKA3bIBAHUA.

.-‘_'-

== peaHanM3MpOBaTb asndetca nn cMmbicn KAXKAOIO NpeAIoKeHNs,
— op;Ho3Haqu|M YETKO OMnpeAeneHHbIM, He A0MYyCKaeT ABONHOIrO TOIKOBaHMS.

~ e VYNanuTb 13 TEKCTa BCe MOBTOPbI - (ppa3bl, KOTOPbIE «NEpPENEBaOT» OANH U
TOT >X€ CMbIC/T Ha pa3Hble nagbl. CtaTblo byaeT unTtaTb NpoceccnoHan,
KOTOPbIA HE HY>XAAETCS B HANMOMUHAHUAX YXKE CKa3aHHOro!
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B Ha BHEMIZCKM’ |

S MULETCA B MEXAYHAPOAHLIV XXYpHa, pEKOMEHAYETCs nncaThb

m pyCCKOM I'IepeBop, (oc06eHHo HeOoMNbITHbIM nepeBop,LMKOM U
A OM He ABMAILMMCS CNELNasMCTOM B JaHHON 061acTu)

' ';;:- - D,VIT K UCKaXXEHUIO JTOTMKU U3TTOXKEHNA, AENAET TEKCT

ﬁ' - bIX CTaTbAX 06bIYHO NCMNOJ1b3YIOTCA NOTOBbIE LLIA6OHbI Bblpa)KEHI/IM
_jZIIIJ'E KOTOPbIX HE O4EHb MHOIO. OBnageHne “Mn NO3BONSET NUCATb TEKCT
*“Iopa3p,o ydlle, 4em [IOC/TOBHbIN nepesoa.

¢ Haunyylume pe3ynbTaThl AaeT HanMcaHWe TEKCTa C UCMOJSIb30BaHUEM
«NPOoMEeCCMOHAsbHbIX KIMLIE» Ha aHINIMNCKOM, @ 3aTEM <MOJINPOBKY»
MENKMUX rPaMMaTUYECKMX HETOUYHOCTEN NepEBOAYMKOM UTU KOIEromn -
HOCUTENEM SA3blKa.
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- )KHO YTOObI neKuM

 «xopowei»?

EHHOCTb (OTCYTCTBME «BO/bI», OBLLEN3BECTHBIX

Bble naen, MakTbl, B3rnsabl, rnoaxozp!. CoobuieHne Toro,
0 U UHTEPECHO /1A CryLuaTenen.)

._'
o e

a ‘-|HOCTb (MbIC/N U BbIBOAbI AOMKHbI TOrMYHO CNeaoBaTh
i =--°~ M3 ApPYrow, BbiBOAbI AO/KHbI OblTb NOrnM4yeckn o60CHOBaHbI,

—  — TIOHATHbI. HOBbIE MAEN AOMKHBI MOAABATLCS TaK, YTO6bI Y
g, cuymaTenﬂ BO3HMKAN0 YyBCTBO «OTKPbITUS», <<o3apeHM;|>>)

— e Mcuxonornyeckas BbIBEPEHHOCTb («uyscTBo

ayaAUTopun>», NOHMMaHWE TOro, YTo OT Tebs 0XuaatoT,
MCNOSb30BaHNE MNCUXOSI0rMYECKUX NMPUEMOB YNpaBieHus
BHMMaHMEM, SMOLINAMU)
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| = A’HanMTquCKMM (25-40%, B Hay4yHOU

-~ cpepe bonblue)
HeCMOTpﬂ Ha 17O, YTO <aHaJINTUKN» rpeacTaB/IAlOT Aa/IEKO

HE BCHO ayANTOPUO, Hay4dHaAd JieKUunsa AOJIXKHa
OPUEHTUPOBATbCA Ha

AHAJTUTUYECKUN TUIM BOCTIPUSTHA !
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LlHOM KOHdepeHumn)

" '-" VOHHbIW NPOEKT

gl HCVIpOBaHVIFI CMOHCOpa, NpeACTaBeHME 3asiBKMU Ha TPaHT)

/;_.i"-'- 0 BbINOSIHEHHOI paboTe

-

B

(pesynbTaThl MHBECTULIMOHHOIO NPOEKTa, rPpaHTa)

=1 ,BaLuMTa»

.‘,,_, (KprOBOVI paboThbl, AMNAOMa, AuccepTaummn)

-

e (O6pa3oBaTenbHas NeKkums
® busHec-npeseHTauunsa (nNpoaykra, npoekTa...)
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~ e DMbnema

® Ha3BaHue paboTbl (A0/MKHO BbI3bIBaTb MHTEPEC, ObITb
NpoAyMaHHbIM, TOYHbIM, HE AO/MKHO BBOAUTL B 3abnyxXaeHue)

® |IMga aBTOpa
® MecTo paboTbl M KOHTAKTHbIN aapec (email?)
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RERHO, qu

pa3b| p,oxnaua 6bIJ'IM
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"

TUYECKM NMPaBUNbHBIMY
€CEHbI YBEPEHHO, YETKO 1 FPOMKO

—
*‘

.

~% [JoAroToBKa — Nepe/ HauanoM 0KNaaa NpoAyMaTh

"

=z:_" Bbll'll/lcaTb) HayalbHYyIO hpa3y, «BblYMTATb» ee, yaanss

p—

- BCE JInwiHEee 1N ncnpasndgd HenpaBuibHblE Bblpa>XEHUA U

- I'IpOFOBOpMTb HECKOJ1bKO pPaas.
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M3 LlOﬂ)KHa VIHTpVIFOBaTb'»)

n IPEALIECTBYIOLLMX PaboT
CTB e 3TOr0 — NpU3HAK AnNneHTaHTu3Ma!l)

z —’neneHme MECTa Ballen paboTbl cpeau
BbIMO/THEHHbIX U BbIMOTHAEMbIX UCCNeA0BaHMUM

o )

_(-QEI,Ha paboTa, Kak NpaBunNoO, He MOXET peluaTh BClo npobnemy!)

- DOPMY/IMPOBKA LIENN U 3aMblC/la UCCIIEA0BaHUS

Hay4yHoe coobLueHne He AO/MKHO BbIMSAAETb KaK «3alumTa» -
HeXXenaTeNbHOCTb 3aro/ioBKOB «AKTYasIbHOCTb», «HayyHasi HOBU3Ha» U T.

A. — OPMY/IMPOBKY AOMDKHBI ObiTb G0nee M3siLHbI, Hay4HL,



_ ““EécyxneHme OCHOBHOIO 3aMblC/la UccnefoBaHns — 3[eCb
- w1 Bo BeeaeHun?

39



T

-~

2y 2VaVal b = 1l

- -
- S

-

cbvm 3KCMEPUMEHTANbHbIX PE3YNbTATOB
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=T MLl HE AO/MKHbI BbITb Neperpy>KeHHbIMK
-.,-, bITb FOTOBbIM 06CYANTb 3HaYeHus B Tabnuue

'

== f—’ E nn Tabnuua 6onblias, ee nyyle 3aMeHUTb
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SAULA - HENPaBWU/ILHO!

i
_.:'.- Cncias b3lyp b3lyp TPSS VSXC PRE BPR6
1: E au E au E au E au E au E au
aug-pc3 6-311+G(2d)

o)) -150.3992285-150 374660 -150 3967182 -150 416526 -1 50 234046 -150 384366
2NO 2259 9111206-259 868534-259 9075262 -259 940472259 606995-259 280133
2ZNO+0C, -410.3103491-410 .243194-410 3042444 -410 356993 -409 341040 -410 264499
2NO; -410 3606764-410 291924-410 3702954 -410 415572 -409 922802 -410 341701
trans, trans ONOONO(TT) -410 32287 57-410 255526 -410 3418019 -410 381638 -409 892516-410 312956

' TT-TS -410.2717951-410 204241 -410 2940256 -410 333922 -409 847492 -410 266761
QNN O, -410 3319863-410 313733 -410 3935494 -410 445742 -409 958404-410 37 5047
cis, trans-ONOONO(CT) -410.3247738-410 257812 -410 3453973 -410 388733 -409 895870-410 316257
ET2ES -410.3010853-410 233429 410 3288122 7977 29977 2997
CT-INT({IIC) -410.3080913-410 240027 2797  -410.392236-409 937331 29977
ET-TS2 -410 3004685-410 231870 -410.324539 -410 376501 -409 $83383-410 300468
trans-ONONO, -410 3635624-410 295972 -410 3778482 -410 421359 -409 933299410 351736
cis,cis-ONOONO(CC) -410 3268341410 260264-410 3497053 -410 401663 -409 900192 -410 320476
CC-TS1 -410.3230641-410 256033 -410 3425571 -410 389129 -409 $94185-410 313891
CC-INT -410.275834-410 3732214 -410 426173 -409 932114-410 349331
ECLTS2 -410 3296772-410 261894-410 3533037 -410 420036 -409 918393-410 335243
cis,90-ONONO, -410 3593035410 291747 -410 3790583 -410 426469 -409 937343410 354322
CC-CT - TS1 (exo) -410.241771-410 3297628 -410 376089 -409 879018 -410 299768
CC-CT - TS2 (endo) -410.3071113-410 240356 -410 3281542 -410 376212-409 877444-410 298135
CT-TT - TS1 (exo) -410.238520-410 3243511 -410 364629 -409 873584-410 294397
CT-TT - TS2 (endo) -410.3050314-410 237992 -410 3240062 -410 366232 -409 $73336-410 294072
TS-cc-1TS2 -410 3109691410 242790 -410 3424314 -410 400509 -409 902718 -410.319309
TS-cis-trans-ONONO; -410.3561396-410 288710 -410.3702291 -410 417749 -409 925080 -410 343532
TS-0ONNOy-i-trans-ONONO, -410.262391 229977 2997 410333196

T5-CC+4-CT -410.237536 -410.367849-410.299496 -410.299496




0 :

Cucrema E,au. | E.,au. Erel ZPE, |AH (0K)JA,H (0K)+A.,
K J[/Monb KK/ MOTIB| TT/MOTb K JTK/MOJTD

02 -150.374660 0.746

INO -259.868534 23.30

INO+02 -410.243194 0 0 33.13 0 0

TT-TS -410.204241 | 0.0389526 | 105.6 44.74 117.28 131.3

CT-TS1 -410.233429 | 0.0097647 |  26.5 45.82 30.18 53.2

CT-TS2 -410.231870 | 0.0113238 | 30.7 51.56 49.14 63.2

CC-TS1 -410.256033 | -0.0128387 | -34.8 47.46 -20.50 6.2

CC-TS2 -410.261894 | -0.0187003 | -30.7 50.28 -33.58 -19.6

CC-CT - TS1 (exo) -410.241771 | 0.0014233 | 3.9 47.22 17.95 31.9

CC-CT - TS2 (endo) -410.240356 | 0.0028378 | 7.7 47.17 21.74 35.7

CT-TT - TS1 (exo) -410.238520 | 0.0046736 | 12.6 47.07 26.62 40.6

CT-TT - TS2 (endo) -410.237998 | 0.0051959 | 14.1 47.16 28.12 42.1

TS-cc-TS2 -410.242790 | 0.0004041 | 1.1 47.13 15.10 20.1

TS-cis-trans-ONONO2 | -410.288710 | -0.0455158 | -123.5 54.69 -101.92 -87.9

TS-02nn02-i-trans-onono2] -410.262391 | -0.0191970 | -52.1 53.13 -32.08 -18.1

TS-CC--CT -410.237536 | 0.00565 84 49.42




nla - HenpaBu/bHO:

Peaxnns B3LYP B3LYP TPSS WVSXC PBE BP&6 DKCIepUMeHT

aug-pc3 6-311+G(2d)
NO

1911

1859

O2

1574 1536

NG,
A 769 761 736 749 733 737 750
A 1392 1381 1317 1346 1313 1325 1318
B2 1695 1672 1599 1644 1606 1632 1618

N0y
Ay 88 87 83 90 84 83 82
B 225 227 178 222 192 188 265
AL 293 293 258 278 262 260 265
Bay 444 443 391 387 397 393 425
Bsg 497 497 450 461 456 451 480
Bog 702 704 636 644 641 534 657
Bla 763 758 721 721 725 721 755
A 851 843 814 819 813 810 807
Blu 1305 1298 1242 1265 1256 1244 1261
A 1448 1437 1392 1418 1398 1388 1383
B 1785 1765 1699 1752 1723 1702 1718

1782




abnuua - MpaBuIbHO:
Calculated TD properties of the H,O-O; complex
(CARV model, PES: 315900 points, 14016 unique)

TD property RRHO CARV Corrected
CARV
4.E, kI mol! -3.34 -3.34 -8.34
4.U°(298), k] mol-! -0.47 -5.02 -5.02

A4, H%(298), kI mol-! -2.95 -7 49 27 49

4.59(298), I K1 mol! -30.1 -66.82 -67.71

4,G%298), kI mol! 20.95 12.43 12.96

K?%(298) 2.14-104 6.65:10°3 5.97-103

Comparison with other studies:
K9%288) =3.55-103 [Frost G. F., Vaida V. J. Geophys. Res. 1995, 100, 18803].
K9(298) = 1.38-10~% [Tsuge M., Tsuji K., Kawai A, Shibuya K. J. Phys. Chem. A 2007, 111, 3540].



_ Tabnuua - MpaBuabLHO:

A o
- CpaBHCHI/Ie HOBOHU MOIACIIU C pe3y.HBTaTaMI/I I[pyrl/IX MCTOJ0B 1

SKCIICPUMCHTOM
Model AH298) | AS9(298) | AGY(298) | K,100
AKPTO[1] -9.4 -87.8 234 0.05
JKPT'O (2d2p) (memacmradup.) -13.3 -86.9 19.2 0.21
AKPTO (3dfd3p) (wemacmradup. ) -13.3 -86.9 19.2 0.21
APT'O (2d2p) (macwradup. 0.95) -13.4 -84.7 18.2 0.29

APTO (3df3p) (macmradup. 0.95)

Keanrtorasa T/I [2]

KTIAPB/KTK (2d2p)

KIIAPB/KTK (3df3p)

Koppexrup. KTTAPB/KT'K (2d2p)

Koppekrup. KTTAPB/KT'K (3df3p)

1.40

IKcHepHMeHT [ 3]

14.0

1.10

[1] Munoz-Caro et al, J.Phys.Chem. A,
109, 1836. [3] Cuttiss et al, J.Chem. Phys., 1979, 71, 2703.

1997, 101, 4128. [2] Sabu et al, J. Phys.Chem. A4,2005,




.
- Tabnuua - MpaBunbHO:

— ™

CopepxaHne nNO y naymeHToB ¢ pasnnyHou
BbIpaXXeHHOCTbIO pUHOpEn

Tabnuua 1. CoaepxaHne nNO y nauyMeHTORB C pa3NNYHON Bblipa>X€HHOCTbIO PUHOPEN

HaszanbHbin [NO], ppb
5 GiAianan PuHopesn PuHopes
= yMepeHHas BblpaXeHHasn
Uucno namepennii (nauneHToB) 19 18 15
-_ CpepgHee £ CO cpeaHero 90 %3 107 £ 7 121 £ 6
Pa3max BbIOOpKK 68-127 52-187 71-150
CTaHpapTHOE OTKIIOHEHUE 14,8 29,6 21,9
Kputepnit duwepa F=547,p=0.007




[ paukn mwau Tabnumubl?

TD parameters of SiF, hydrolysis reactions

Reaction

AI’E for

A H(298)

A,G°(298)

SiF, + 1/2 H,O = 1/2 SiF,-O-SiF,+ HF

38.9 (31.4F

37.6 (30.1F

32.6 (25.1)

SiF, + H,0 = SiF,0H + HF

35.4 (33.6)

33.5 (31.7F

27.0 (26.3)

SiF, + 2/3 H,O = 1/3 SiF,(OSiF,),F + 4/3 HF 52.0 50.3 46.4
SiF, + H,0 = 1/6 Si,F,,0, + 2 HF (51.7)

SiF, + H,0 = 1/5 Si.F,,0, + 2 HF (52.3) (48.7) (42.4)
SiF, + H,0 = 1/4 8i,F,0, + 2 HF 80,1 75.8 74.2
SiF, + 2 H,0 = SiF,(OH), + 2 HF 74.7 713 67.7
SiF, + H,0 = 1/3 Si,F,O, + 2 HF 86.7 82.4 73.2
SiF, + H,0 = 1/2 8i,F,0, + 2 HF 157.0 151.4 134.1
SiF, + H,0 = SiF,0 + 2 HF 4104 400.6 3553

(382.1)

~~
(OS]
92 n
~
S

[»]




1/(P_— P) vs time

p(SizFe O), Topp

1000 2000 3000 4000 5000 6000
Time, min

14(p-p), tom-1

25

Ly =0.0003%+0.2927 E /
: R'=09975 -

0 1000 2000 3000 4000 5000 5000 7000
Time, min

SiF, + H,0 — SiF,OH + HF
2 SiF,OH — F,Si-O-SiF, + H,0

b

Second-order kinetics on reagents




[ pacbukn A0MXKHbI ObiTb «FOBOPALLUMU>

Paccunraniele KOHCTAHTEL CKOPOCTI OI1-, TPI- I TETPaAMOIEeKYIIPHOTO
rigponira SiCl, B BEICOKO- 1T HIT3KOTeMITepaTy pHOIT 00macTI

S Reaction rate, molcm”s’ =&

Reaction rate, molecm™s '

1E-8 -
1E-9 -
1E-10 =

1E-11 =

1E-12

O  Exper (ref 10, Fig2)
A Exper (ref 10, Fig4

1E-4 -
1E-7 4
1E-10 4

1E-13 -

1000/T, K
—0— Exper (ref 9)

—4— Exper (ref 10)
—e—TS1

1E-16 I
= \.
: o
1€-22 T T v T 1
2.75 3.00 3.25 3.50 3.75
1000/T, K

B BEICOKOTEMIIEPATYPHOIL OOTIACTIL
pacculiTaHHasI KOHCTaHTa
CKOPOCTIL XOPOILO COBITAZIAeT C
SKCIIEPIIMEH TATTbHBIMII
SHAUESHIISMIL.

B HIKoTeMIIepaTypHOIL 00IACTIL
pacculiTaHHasI KOHCTaHTa
CKOPOCTII OTIIIYAeTCA OT
SKCITePIIMEH TATBHBIX 3HAUSHIIIL Ha
0-8 MOPSAIKOB.




[TokazaTtenu yrnyyweHnAa CUMNToMoB PUHUTA
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BrninsiHme KypeHus n otkasa oT HEero Ha
PYHKLIMOHANBHOE COCTOSAHME MErkunx
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Structure of hexagonal phase of water ice
(ice Ih)

Diamond-like
structure
with water
molecules

at the nodes

H-bonds
connecting
Oand H
atoms

H20
molecules
stochastically
oriented

(,ice rules”)



Dangling OH groups (tH) on the ice surface
— evidences from IR spectra
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RERIRT

KnnHuyeckue BAPUAHTDI

Central Sensitization ' Air Warming and
and Nasopharyngo- p Humidification
Bronchial Reflexes ™~ AN ey 4 ¢ DTarticle / Irrifant

% Trapping
* Nitric Oxide

Drainage of
Inflammatory
Material

-- S):-tcmic
l"rupdg,aliun of
Nasal
Intlammation

FIG 4. Mechanisms through which the nasal airways might interact with the lower airways.

«A3onupoBaHHbIW AP» - y yacTu nayuneHToB. Yawe — coyeTaHHas
n aTO.n 0 r“ ﬂ : Anenonae itjasmffwe muamo:u)

« AP + nonunos 3
 Annepruyeckum puHocuHycut ( AP = APC)

« AP + cpeoHUH OTUT (eBCTaxeuT)

« AP + apeHoungur

AP + 6poHXxuanbHas acTMa




doTorpadun aKcnepMeHTasbHbIX YCTaHOBOK

M3MmepeHne OpOHXHAIbHON KOHIICHTPALTAH
OKCHJA a30Ta




OnpepeneHue H,O, B KOHAeHcaTe BblgblXxaemMoro
Bosayxa (HwkHun Hoeropopa, AI'Kb Ne1)

O0beKT
uccnegoBaHuA:
3a0poBble AeTU B
BO3pacTe oT 6 ao 12
nert — 5 yenoBek
Hetn ¢ atonnyeckon
BA B Bo3pacTe OoT 7
no 16 ner — 28
naumeHToB

MeToabl
nccrneagoBaHUA:
COop KoHpeHcaTa —
R-tube
OnpeaeneHue
coaepxaHna H202 B
KoHAeHcaTe
BblAblXaeMoro
BO3AyXa —
aHanusaTop Ha
~ ocHoBe buoceHcopa




Further optimization started from the DPES structures:
two local minima of the H,O-O; complex

Full optimization at QCISD/aug-cc-pVTZ

Two stable conformations:.

Most favorable “twisted” C,
Global minimum on the PES, true LM
D,=9.4 kJ/mol, D,y=35.3 kJ/mol (extrapolated)

(1) Medium between , doppel-decker and , dipole-
dipole® conformations

(2) Explains differences between ab initio and
experimental (MWS) geometries

1
i)

Another stable conformation: planar cis-trans C
True local minimum on the PES

D,=9.3 kJ/mol, D,+BSSE =7.3 kJ/mol




~ PUCyHKM ="€paBHeHME C IKCMEPUMEHTOM:

Coordination modes and IR spectra of OOH radical on the ice surface

This band is located near to the position ofthe experimental
band 2860 cm-1 appearing during the ozone photolysis

|
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CTPYKTYPA N ®YHKUUN NUNNOOB POIoBOIo
CHloA 3NVMAEPMUCA

« COOTHOWeHUe NUNUAaoB

B 3A0POBON KROKE: «  ®YHKUUU NUMNA0B POrOBOro
cnos:
o — MpenoTBpallaloT U36bLITOYHYIO
xonecTtepuHa u noTepro BoAbl
Tr 10-15%

NMoonoepXXuBaroT onpeneneHHyro
ChobonHLie T cTeneHb rugpartanuum
*MpPHble KNCTOTbI* anuaepMmuca, obecnevymBasn
10-1o% ero yHKuuoHarnbHble
CBOMWCTBA U 300pPOBbIN
BHeWHUN BUA,

MpenynpexparoT
NPOHUKHOBEHUE Yyepes KOXY
BOOOpPacTBOPUMBIX BelLecTB

>ork J Aliergy Clin Immunol 2006 nasqieMUTUHOBaA CTeapWUHOBaA, OJieMHOBaA
Norlen J [nvest Dermatol 1999 NMUHOMEeHOBas KMCNOTbI



CoBMelLieHne pUcyHKoB, rpa®UKoOB U Tabnuu:

Bsaumopeinicteue HO ¢ kimactepom nbga

(a)
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Kommiaekc AE, ¢ AE, +BSSE ¢ AFE

for fot for

+BSSE+ZPE*

HO... O(iem) -30.1 -28.0 -17.6

OH... H-O(nex) 7.5 £ 0.4

¢pacuetr B3LYP/6-311++G(2d,2p)//B3LYP/6-31++G(d,p)




Cxema, 06 bAcHS0Lasi BO3HUKHOBEHME
HabmoagaemMbIX 0CODEHHOCTEN NPV aAcopbLnn
SO, n H,O, Ha nbay

SO,(g) S SO,(ads) K.:=]S0O.]
SO,(ads) + H,O(ice) S Hf(ice) + HSO, (ice) K 5S [HA

/P(SO,) (1)
[HSOB_]ice/[SOZ]adS (2)

ads

ice

Iomaras [H']. =[HSO,]. _w[SO,], = [HSO,]. + [SO,] ..

ic 0 ic

ypaBHeHNS (1)-(2) MOTYT OBITH PEIIEHEI. OTO MPUBOIUT K BHIPAXKEHUIO!

[SO,]... =K P(SO,) +[K, K, PSO,)]"?

tot

Ecmu K,>>K, no Benmumnna nornomenust: [SO,), ~ P(S0,)"?

(04




. ©opMynbl ' ypaBHEHNS:

Interaction of SO2 molecule with the ice surface

(3)
o1 Initial system

- (0 kJ/mol) - —
‘ g% 1 .5_34_3_ °
. . > '.fo,)
; ; g o
3 2o : 1.402 \.Oe{‘_. 22723
)s \?’:\E@O.gu TTi918 . : o3 29%@ Sy s %&?
prss b & z"a\
Q- [ o ! w/
— TS (+45.8 ki/mol) —

o> L9584
Y
CN
&

g/

’

N

~y
‘

oj

Adsorption complex Product
(-34.2 kJ/mol) (+4.1 kJ/mol)
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3eMble CBEAEHUS AO/KHbI

R DI .

| Me C MOAXOAaMU APYTUX
| OBaTeneM

Srnacue TEOPUUN C SKCMEPUMEHTOM WU

..._- — __—-._

-~ -3k -Flepl/IMeHTa C N3BECTHbIMU TeOpVIFIMM?

= -0*'* "YTO HOBOTO JaeT HOBbIN MOAXOA?

® Kakuie BO3MOXHOCTM NnpeaocTaBngaloT
NOyYeHHbIe pe3yNnbTaThbl?

® YacTHble cnyyvaun? («KpacoTa — 3TO YacCTHble
crydam»!)
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DoV

MOXXHOCTb 0ObACHEHWSI Pa3HOPOAHbIX,

s"*o 6bl, HE CBSA3aHHbIX MexAay cobou

- §B IEHUIA HA OCHOBE OBLLEN «Teopumn»,

C ”s ynbl» KOTOpasi KOMNAKTHO NpeacTaBnsieT
5TU ABNEHUS KaK YacCTHblE Cllyyamn obLLero

MexaHmn3Ma.
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IbHBIV C1alig HyXeH He Bcerpal

J‘IaeTCFI crnaia — oH He Jo/MKeH BbITb
[ lm»l

_;-' -_L._

: _uJe MeHbLle, HO 6onee obune

RﬂporosapmsapMBaHme» He AOJIKHO MOBTOPATL
~ TEeKCT (B oT/In4mMe OT AoKNa[a Ha «3aluuTe»)

- ® I'Iono>|<V|Teanyro DOJIb UrpaeT aobasneHune
rpaUyecKmnX «OornopHbIX PUCYHKOB>,
HarMoOMMHAOLMX OCHOBHbIE Pe3y/ibTaThl
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aKperieHns HeobxoamMmMon nH@opMaLnmn —
(10 Bbl, OTKyAa, € keM paboTaeTe !

P e

OCTaB KOMaHAb! (nopreTbl? doTO
f“ na6opaTopMM, KOJI/1EKTMBA?)

® Aapeca ((POoToO MHCTUTYTA, ropoaa, MECTHOCTU?)
e KoHTaKTbl No e-mail u T.4.

OcobeHHO Ba)KHO AN «MHBECTULIMOHHOW» Npe3eHTauun!
67



T

l

-~ - , -
: wa

—

UTh Y4acTb BTOpOCTeI'IeHHOFO
na Ha BOMpocbl (HaMepeHHOo!)

OTE ‘-IaTb B ntobom criyvae!»

‘.__,.
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‘_‘c,._ —.'.-

”’" 0€ CNOBO — NocnefiHee!» (za sy padoty
,P._,‘:.:QTBeLIaIO 9, @ HE MOW Ha4albHUK)

,..'—

- ® KOJ/IMYeCTBO BOMNPOCOB — Ka4yeCTBO
aoknaaa!
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amuos
ILMSA Cllanaos
: ;_';-"s' eva K BedyLleMy, aCCUCTEHTY, ayAUTopum

=V =% [LlyTKM BO BpPEMS BbICTYNIEHMS (Nyulle «HegobopLmThb»,
=T nepe6opmMTb)

T-—‘ 'OTBeTbl Ha BONpOCh!
" Ono3aaHust ¥ BO3MOXHbIE M3MEHEHWS! NPOrpaMMbi

® 33/aBas BOMNpOC, HA0 «MHTepecoBaTbCA» (He SA3BUTb,
[la)Xe ecnu Bornpoc rnoapasyMeBaeT KpUTuky!)

e OTBeYyast Ha BOMpoc, Haao aobpoxkenaTesabHo
«MOSAICHATb» CKa3aHHOE B AOK1afe
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- Bney aTneHme 3ayL|eHHOCTV|')
o 2EI'OTOBKa — HaKaHyHe (KaK MUHMMYM 33 1 Houb!)

= I']pw MOAroTOBKE - MPOoroBapmBaHMe BCEro Aokiaaa,
- CHavana B CBOBOAHOM TeMre, 3aTeM C
XPOHOMETPUPOBAHUEM.

® ['oBOpWTb HAaAO TaK, Kak ecnu 6bl Bbl 06bSICHSINN 3TO
YENIOBEKY, KOTOPbIV HUYEro He 3HaeT 06 3Ton paboTe,
HO MHTEepecyeTcs en!
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aMMa PowerPomt (NOCTOMHCTBA U
1* TaTKK)
" Vord (?)

-

| ,,,_g, acbwquKme penakTopsbl (CorelDraw)

== "— HayuHas rpacduka (Origin, MathType,
~— Mathematica)

— [pabbepsb! (CorelCapture)

—
-

Hanbonee yaayHble pe3ynbTaTbl NOAYyYarTCS NPy pa3syMHOM COYETaHUK
HEeCKOJIbKMX Nporpamm!
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Introduction phice even ¢ 20°C; axd @) the reactionrate shows the  470-500°C, $iCL bypdrolysis & ate gilar bwolecula  probabk exphnaions for the fast gas-phase
The ¢ accepted mechanism for fhe tenrperatime madmmat 30-40°C. Teaction with 4 positive actiation energy of 1219 lydrolysic reaction at bw tempershme ¥ the
hydrolyss of SiCL 4t low H.O/SICL ratios can be The recert study’ corfinmed that the low-  kJiwol! coardination of addiional water mokcules to the
repre sexted by fhe schere 1 yeactiors (1)-(3). eratime 1 dmmu does takee phice ithe rarge Onthe bask of above observations we core hide that  fransition stuchres.  However, 1o rite corstands

The deve bpiert of new experimentaltechniques in 0°C rearction arcers are 1and 2 for fhe reaction mechanion for the hydrolysk of SiCl, were cabulged md no direct canparisay with
the past two decades 1,‘,@.]10,"4 mmm &Cl. nd HO, carespandingly. Also, fhe reaction en by equations (1)-(3) caxwot be corsidered as experivent vas made. Alhough n:ipnmimsm
mmrmm““i\!mlwm?ﬂ‘lf“e“ B rite decreases wih MuTeasmE mnpemme wp to sohute 7 conwectlc ﬁ.lnst Jconplete. clealy feasibk 1 aqueaus sohaton, the applic dbility
wis foumd fhut (@) fhe order of the resction with  100°C, comesponding to 1 negative emrgy.ot Smee the 1000's, fhere have been 1 ronwber of of g 1ie clid mﬂmguphuefndtobepmved
respectto H Ois 2,rot 1{as sugge sted bythe scheme mggxaaz%.?wm “g ;?‘c;; :\lst?di Pemt_u:al smims of the ‘ﬁm of nob&% 'lhiswuom dthegoakem\epn;enm :

. ik achboride , Howe onsation.” WS cone one .
KLY @ stlleen. wx Tydalysis takes | forvtonderre action for both SICL md .0, Inarge

Scheme 1 Table 1

Bimolecular mec hanism of SiCL hydrolysis under bw H.O/SiCL, ratios: The B3LYPS-311++G3d.3 ) md Gnm WB3LYP/6-311++G{3d3p ) (nsquare brackets) cakuhted
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