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Isometric projection of the tory] electron density in ethene






KTPOHHOIH NJIOTHOCTH B MOJIEKY. 1€

JIEHTHOH 2.J1e

JC/ICHHE Ba

Pacnpe

OeH30.1a:
Ce4YeHHEe B MVIOCKOCTH MOJIEKYIbI




JIsymepHas pemiéTka — rpadur (Sp?)

0,142 sm
l —---'"""

_____-'u..ﬁ,,_____.-ﬁh_*___________ﬁ_____*_
A “"--.' ---""'""""'--...‘ ..---"""""“‘----...-..---"""’

z ___...-ﬁ-~.__f ---""'""-"‘"---lr poslukys

.-"
.-TH:’. '-—-J.“"""'. --"""'"""""‘-—Il e "“'--.#
"""--....-—-'-"'"."‘-—-.‘! _____,_..’________.'_______pr

" '-"'—-J-""--'- 1—-"""__‘-"‘--..
A | ____,__.!q..______' _____,_._-P.._______' F_____.P._____

PUC. 6. KpUCTANNMYeckan cTRYKTYpa rpadmTa
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HobeneBckasa npemus no dumsmke 2010 roga
«3a HoOBaTOpPCKMe IKCNnepuMeHTbl MO nccreaoBaHUIO
ABYMepHOro marepuana rpadeHa»

AHppen Nenm KoHcTaHTH HOoBOCénNoOB



http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B5%D0%BD
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Kpuctannunyeckasa CTpyKkTypa

N3obpaxeHune
rekcaroHanbHoOW peLueTKn
rpadpeHa.

>KenTtbiM LUBETOM NokasaHa
aneMeHTapHagqa a4eunka,

KpacCHbIM 1 3€M1EHbIM

LBETAMWU MOKa3aHbl Y3ribl
Pa3JINYHbIX

noapeLleTokK Kpucrtanna.

e1 n e2 — BekTopa
TpaHCNALNN



30HHas CTPYKTypa rpadeHa |

bnuxanwme atombl B
i OKPY>XEeHU
LieHTpanbHoro y3na (A)
pelwleTkn. KpacHas
NYHKTUPHAsA OKPY>KHOCTb
COOTBETCTBYET
o Onwkanwnm cocegam n3
TOW Xe camou
o > nogpeLleTkn Kpuctanna
(A), a 3enéeHas
OKPY>XHOCTb
COOTBETCTBYET aTroMam
s ¢ N3 BTOPOW NOOPELLETKM
@ Kpuctanna (B)



30HHas CTPYKTypa rpadeHa Il
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Puc. 1(a) Kpucranmmeckad cTpvkTypa rpadena. [Be mogpemeTkH o003HATEHEI
PAZHEIM UBSTOM
(6) 3oHHAZ CTPYETYpa rpadhesa. 30HEI MIPOBOIHMOCTH H BATEHTHAS CONPHEACAKTCE
ETouRax K u K-




[ padpeH — ABYMEPHLIN KpucTann

C TOYKH 3peHHA CBOHX 3JIeKTPOHHEIX CBOHCTE, rpadeH SBIEETCH ABYVMEPHEIM MOMYIIPOBOIHHEOM C
HYyIeBOH 3ampemenHoH 3oH0H (Prc.10). KsazwgacTHmel B rpadeHe HMEWOT ITHHeHHEIH 3aKOH

macnepcHH £ = fikV, nmomobHo be3MacCOBEIM PEeISTHEHCTCKHM YacTHITAM, IJe POIb CKOPOCTH CEETa

HrpaeT PepMueBckas ckopocTe Vy & ¢/ 300. BeneacTese nHHeHHOCTH CIIEKTpa, MOKHO OXKHAATE, 9TO

MOBEJEHHE KBa3dHIacTHI B rpadeHe OyaeT B KOpHE OTAHYAThECA OT MOBENSHHS KBA3HYACTHI[ B
OOEIYHEIX METALIAX H MOTYIIPOEOIHHKAX, HMEIOIIHX NapabonHIecKHH 2aK0H JHCIIEPCHHE H MOJO0HEIX
CBODOIHEIM 3IEKTPOHAM.

I'pader cTaT mepBBIM H IOKA CaMBIM APKHM MpPeICTABHTEISM HOBOIO KIacca MAaTepHAIOE —
IBYMEPHBIX KPHCTALTOB. PaKTHUESCKH, ¢ OTKPBITHEM rpadieHa MOABHTACE HOBAA HAYIHAA ITAPATHIMA —
“penATHBHCTCKAA  (PH3HKA TBEPIOro Teld, B KOTOPOH KBAHTOBBEIE PEIATHBHCICKHE ABICHHA (4acThb
KOTOPBIX He pPeaTH3yeMa Jake B (H3MKE BBEICOKHX 3HEPIHII) MOTYT OBITH TENEpPh HCCISIOBAHEL B
OOBIYHBIX JTA00PATOPHBEIX YCIOBHAX. YHHKAIBHOCTE 3IEKTPOHHBIX CBOHCTE rpadeHa oOYCIOBISHA
TeM., YTO HOCHTENH 3apAda B HEM I[OIOOHBI O€3MACCOBEIM PETATHBHCTCKHM (QepMHOHAM H
ONHCHIBAKOTCA PEIATHBHCTCKHM ypaBHeHHeM [upaka. a He ypaBHeHHeM lllpenmunrepa. Brnepsrie B
TBEPIOTEIBHOM 3KCIEPHMEHTE MOXKHO HCCISIOBATH BCE HIOAHCEI H MHOTOOOpasHE KBAHTOBOII
37IeKTPOIHHAMHKH.



Graphene is the strongest material
known to man at 200 times stronger than steel.
It is the thinnest possible material feasible,
and scientists have said
that it almost conducts electricity too well
to be used in computers.

If you had a saran-wrap thin piece of graphene,
an elephant standing on a pencil might not be
able to break it.

Graphene has the properties to revolutionize
electronics and countless other aspects of the
world.

It may very well change our lives forever.



http://www.zdnet.co.uk/news/emerging-tech/2011/06/10/the-10-strangest-facts-about-graphene-40093050/
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Hydrogen atoms

Graphene hydrogenation. (A) A graphene layer, where delocalized electrons are free to move between car-
bon atoms, is exposed to a beam of hydrogen atoms. (B) In nonconductive graphane, the hydrogen atoms
bond their electrons with electrons of carbon atoms and pull the atoms out of the plane,
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12C,
'padbeH (graphene) 1s2 2s22p 2
Hucno anekmpoHoe (MpomoHoe):

2 4

288, ,

CunuueH (silicene) 1s? 2s 22p% 3s23p?2
Yucrno anekmpoHoe8 (MpomoHos):

2 8 4
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FIG. 2 (color). (a) Filled-states STM image of the 2D Si layer
on Ag(l111)(1 = 1) (U ™ =13V, I =035 nA). Clearly
visible is the honeycomblike structure. (b) Line profile along
the dashed white line indicated in (a). The dark centers in the
STM micrograph are separated by 1.14 nm, corresponding to
4 times the Ag(111) lattice constant, in agreement with the
(4= 4) symmetry. (c) High-resolution S5TM topograph
(353 nm, Uy, = —1.3V, I =035 nA) of the Si adlayer.
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FIG. 4 (color). Construction of the atomic structure model for
the 2D Si adlayer. Filled-states STM images of (a) the initial
clean Ag(111)-(1 % 1) surface (Uyis = =0.2 V, I = 1.93 nA)
and (b) the (4x4) silicene sheet (L, = —14V, I =
0.29 nA). (c) Model of silicens on Ag(l111). 5i atoms sitting
on top of Ag atoms are highlighted as larger orange balls,
resembling the measured STM image. In the bottom right corner,
the ball-and-stick model for the freestanding silicene layer is
shown with an Si-8i distance of (.22 nm.
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(d)  simulated image measured image

FIG. 5(color). DFT results for the silicene on Ag(111}. {(a) Top
view of the fully relaxed atomic geometries of the model for
silicene on the Ag(111) surface from Fig. 3. (b) Side view of (a).
c) Enlarged image of the hexagonal silicene ring indicated by the
white circle m (a). (d) Sinmlated STM image (left) for the
structure shown in (a). The simulated image exhibits the same
structural feamres as those observed in the experimental STM
mmage (right), i.e., a hexagonal arrangement of the triangular
structure around dark centers.



283i14 Cuinnnen (silicene)
I'padeHonox0o0OHbBIN IBYMEPHbIH CHJIUKOH

PRL 108, 155501 (2012) PHYSICAL REVIEW LETTERS 13 APRIL 2012
>

Silicene: Compelling Experimental Evidence for Graphenelike Two-Dimensional Silicon

Patnck ‘\-"ugl,"l':i: Paola De Pudm'u,:"' Claudi Quumr,imu,' Jose .—'3'.','il;1,4 Emmanouil I*'1".iul.r.i:.l,l.-uilnci.l,,‘1
Maria Canmen Asuusiu,d Andrea Ru.l,lu,' Bénédicle Eulul,' and Guy Le L.u}""
Aix-Marseille University, CNRS-CINaM, Campus de Luminy, Case 913, 13288 Marseille Cedex 09, France
echnische Universitdt Berlin, Institut filr Festkérperphysik, Hardenbergstrasse 36, 10623 Berlin, Germany
ACNR-ASM, via Fosso del Cavaliere 100, Rome, Tialy

d.'i)a-rchmrmn SOLEIL, Saint Aubin, BP 48 91192 Gif-sur-Yvente, France
(Received 28 December 2011, published 12 April 2012)

Because of its unique physical properties, graphene, a 21 honeycomb arrangement of carbon atoms, has
atracted tremendous attention. Silicene, the graphene equivalent for silicon, could follow this trend,
opening new perspectives for applications, especially due to its compatibility with Si-based electronics.
Silicene has been theoretically predicted as a buckled honeycomb arrangement of Siatoms and having an
electronic dispersion resembling that of relativistic Dirac fermions. Here we provide compelling evidence,
from both structural and electronic properties, for the synthesis of epitaxial silicene sheets on a
silver (111} sabstrate, through the combination of scanning tunneling microscopy and angular-resolved
photoemission spectroscopy in conjunction with calculations based on density functional theory.



CuvnunueH ObIN NpeackasaH TeopeTU4YecKku,
KaKk HaHOMaTepuarn Cco CKrnag4vyaTtou
CTPYKTYPOU NOBEPXHOCTU TOSILLMHON B
OOUH aTOM U pacnpenerieHUeM 3J1IeKTPOHOB,
obnagawwmx ceoncteamm pepmMmMoHOB
Ounpaka.

B HacTosiLee BpemMsa uccriegoBaTterniv U UHXeHepbl UCMbITbIBAKOT
onpepeneHHble TPYAHOCTU B UHTErpMpoBaHnmn rpadeHa ¢
3NIeKTPOHHbIMM CUCTEMaMM, COrlallasiCb, YTO KpeMHUEBbLIN aHanor
rpacdheHa — cMnuuUeH — Mor Obl pelnTb 3TN NPooNeMbl.



72Ge32 fepmaHuueH (germanicene).
1522s22pb 3s2 3p¢ 3d1? 452 4p?
Hucno anekmpoHoe8 (MpomoHos8):

2 8 18 4
11 8S n
50
152 2s22p°® 3s23p3d1? 4524p4d1° 5s25p2
Hucno anekmpoHoe (MpomoHos8):
2 8 18 18 4
208p b82

152 2s22p°® 3s23p63d1? 4s24pb4d1%4f14 5s25p65d1? 65262
Hucno anekmpoHoe8 (MPpomoHos):
2 8 18 32 18 4
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OpoHOMepHbIe MOMeKynbl yrnepoaa — KapouHbI

lNonukymyneHoesble uenun: =C=C=C=C=C=
no 2000 atomoB C B uenu

lNMonuauyemuneHossbie yenun: =EC—C=C—C=C—C=
HC,;N; carbon star chemistry



«Cetn Jilsiepa»
JIIst  MHOTIOrPaAaHHUKOB CYIIECTBYIOT 'TIPOEKTHI' CTPOMTEILCTBA.
OnvH U3 HUX UMEET BUJI CICAYIOMIEH (POPMYIIBL:
12=3n, +2n, +1n; +O0n, -1n,-2ng -...

IIpaBMJIbHBbIE MHOTOTPAHHUKM

* TeTpadaAp: n, = 4; 4 TpeyronbHble Ipanu, 6 pedep, 4 BeplIMHBEI 11O 3
CXOJISIIMNXCS peopa;

*Ky0: n, _ 6; 6 xBaaparTHbIX TIpaHeu, 12 pebep, 8 BepmMH 10 3
CXOISIIUXCS peopa;

* moaexadap: n, = 12; 12 naruyronsHsix rpanei, 30 pedep, 20 BepinH
10 TPHU CXOOSIIUXCS pedpa;

* OKTA3IP: &8 TPEYroJibHBIX TpaHeu, 12 pedep, 6 BepmwmH 10 4
CXOJSIIUXCS peopa;

e ukocadap: 20 TpeyrojabHbIXx rpanei, 30 pedep, 12 BepmmH 1o 5
CXOJSIIUXCS peoep.







Mass spectra of C clusters [

T PPTV PR PTY _MJ\!WWM ] =

\_MEAHNWM‘ F £
0 20 40 60 8

o 80 n(C,)

fig. . Mass spectra under various conditions. (a) Moderate clustering: both
lolyyne chain precursors (1 < 36) and fullerenes (n > 20) observed, (b)
aniﬁcam clustering: only even clusters (all fullerenes?) detected. (€)
Ixtensive clustering: Ceo and Gy remain and appear to be dominant because
he-very large clusters are well above the detection range. (d) Clustering
milar to (c) but ar about 100 times the ionizing laser flux: extensive
entation of large clusters (particles) into fullerenes and chain precur-
oceurs,




Tonpko U3 OJIHUX MIECTUYTOJILHUKOB OCTPOUTH MHOTOTPAaHHUK
Henb3s. Ecin 1o00aBuTh 12 NSTHYTrOabHUKOB, TO MHOTOIPAHHUK
3aMKHETCS C JHOO0BIM YHCJIOM IIECTUYTOJIbHUKOB.
N, MOXET OBITh JIFOOLIM YUCIIOM.

TeopeMe Dniepa B YaCTHOCTH YJOBJIECTBOPSIET YCeUYEHHbIM
uxkocadyap. "Orceuem" B nkocasape 12 BepmuH. Torma miockocTu
cpe3a 00pa3yroT 12 He0OXOAUMBIX NATUYTOJILHUKOB, a 20
TPEYTOJILHBIX I'PaHEN PeBPATIATCA B 20 MIECTUYTOJIBHBIX TPAHEN.

Takoli MHOTOTpaHHUK UMEET MTPABO HA CYIIECTBOBAHHUE:
12= 1(ng;=12) + 0(n, = 20)



“bucky — ball”

R.B.Fuller. Inventions — The Patented
Works of Buckminster Fuller.

St.Martin’s Press. New York, 1983
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®OPMA ®YIJIEPEHA Cg,

Nkocasgp — camad ycrtonduBass doopma
OJ1 KractepoB (MoOnekysl)) ¢ OBOVHbIMU
ceBazamn. PopmMmy uUKocasgpa UMeEKT
KnacTtepbl MIHEPTHbIX ra3oB

\

12 aTomoB yrnepoaa

YceyeHHbIN NKOC

60
60 aTomoB yrnepoga






®OPMbI ®YJIJIEPEHOB

v ®opmyna 3unepa n+0ng...=12
¥ Ceo: C70, Cg2: Caar Cg0 Csao
v'T1paBnno n3onMpoBaHHbIX NATUYTONbHUKOB



Cr7s6

Cs76

Cazo

Coss

the subscripts indicate the number of the carbon atoms in

Fig. 8. Optimized shallow 1oroidal structures

pentagons and heptagons are shaded.

the torus



Fig. 7. Optimized structures of the tori shown by elongation to height: pentagons and heptagons are shaded:
top views and side views are shown in each case.



(a) (b)

Fig. 12. Elongated helical structures {a) helix Cyq, and (b)
helix Cyjpy. |

S einT s pitch contains a
i ited lform Cegqr O0C P
i . Helically coile :
g% torus Cegn-

Fig. 9, Helically coiled form . one pirch Conainy g
torus Chy: fa) coil length = 12.9 A and, (b) voil lengih -
LV2Y AL The tiling pattern ol heptagons in the inner ridge
line is changed, though the Pattern ot pentagons in the ourer
s nns initial state and, (b) : ; : 4 :
Fig. 11. Edge of the helix C 54=1'h(a'dmm::“2:-::a ;:;ldua(re ridege line remains Upon changing the coil lengath,
. ; the edge ¢ $ '
reconstructed form of the edge; .
heptagon, pentagons and hexagons.







NMPON3BOACTBO ®YIIJIEPEHOB

::== H—YAG LASER 532 nm

v'icnapeHne yrnepoaa B AyTOBOM

gt 3 Arc Chamber paspAage WNW B None nasepa
il v'KpuTnyeckana Temnepatypa T~800°
Anode rod v'KoHBeKUUA

Cathode block v'TlonyyaeTcs cMech pasHbIX

pynnepeHoB

He (40-Tom)



OTKPbITUE ®YJIJIEPEHOB
HoOeneBckasa npemua 1996 r.

H.W. Kroto, J.R. Heath, S.C. O’Brien, R.F. Curl, R.E. Smalley
Cso: Buckminsterfullerene// Letter to Nature 318, 162 (1985)

dynnepeHsbl Obinu nony4veHsbl npu
ncnapeHus rpacputa B 4yroBoMm paspsige B
oTcyTCcTBUM Kncrnopogda npu T~1000e.

Fig. 1 A football (in the
United States, a soccerball)
on Texas grass. The Cg
molecule featured in this
letter is suggested to have
the truncated icosahedral
structure formed by
replacing each vertex on the
seams of such a ball by a
carbon atom.
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660 720 780 8B40 90C 960 1020 1080 1140 120
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W. Kraetschmer, K. Fostiropoulos,
D. Lamb, D. R. Hufmann
Solid C,, a new form of
carbone// Nature, 347, 354 (1990)
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npogeccopa U OBa CTYIOEHTA:
Kroto (School of Chem.
Mol.Sci., Brighton, UK),npod..
Heath, cTryvaoeHT,.
O’'Brien, CTVIEHT.
Curl, R E Smalley (Rice Univ.

Houston, USA),npodeccopa.
Nature (London) 318 (1985) 162



MeTod NOJVUeHHS MAKPOCKOINMHUECKHX
nos (1 r/uac):

W Kraetschmer, L D Lamb.

K Fostiropoulos, D R Huffman
Nature (London) 347 (1990) 354
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B."A. Musawes

| WecKOrG yrvIepofa CTHMYJHDYIOT TOHCKH NOBLIX YyrJe:
| ponHHX MaTepHasOB. BecbMa NeEpCNEKTHBHLIM "Hampas-,
| MemMeM - TAKMX HCCNEAOBaHHil SBNETCH HCHHTES . THO-,
| PHAHLIX . BelleCT, / COYETAIONNX _OTAENBHEE . CBOHICTBA

g"ll'gﬂinmuqecxylo -ycTORYHBOCTD rpaduTa €O CBOMICTBAMH |
- _ - monynpoBoAHKKa <M “oGnajaiomee elle - MeHblUeH TJIOT-,

.H'er‘e]-] ] [ S | anmasa, .rpagura ‘n KapGuHa. [Mepsuie ‘marg ‘B 9TOM
- : ' | HanpaBJeHuH yXe CHeNaH. Ma xaMeHHOro yras noay-
‘U JEUCTBUTENBHOCTH “MeHO ;yrJIepoJHOe CTEKJO, COYETAIOWIEE XKapONpOUHOCTD

’BO3MOMHOCTH CYUIECTBOBAHHS ABYX HOBHIX Mosexya yr-'

_nepona. OGe STH MOJEKYJNH OTHOCATCH K KaTeropum He'

 moNMMepoB, Kak anmas, rpadut H KapGuu, a TpeAcTaB+

' asoT co6oft MuororpaHHukn. OfHa W3 STHX THNOTETHYE-

_cKHX MoJjiekya o6pasoBana 12 NATHYrOJbHHKAMH C 0CO-

6uiM 06pa30M’; NEpeAyOmUMUCS JABOAHLIME CBA3AMH  H

nonyunsa Ha3BaHue KapGojojpekasipa (puc. 37). Bro-.

, S A . pas. Monexyxa JOJKHA WMEThb elle Gonee CJIOMKHOE'
. CTpOeHHe — STO MHOTOrpaHHuK, cocrosimuit u3 12 nsarth-
- yronbinkos # 20 LIECTHYTOJNLHHKOB (puc. +38). B 'meit

s | TaK)Ke HEKOTOpble aTOMBI HMEIOT nBofiurie cBA3N.'ITY
| MOJIEKyJly Ha3BaJH -Kap0o-S-HKOCa3ApOM. .B oranune’

_OT moAmMepoB yracpona (anmasa, rpapmura H Kapbuna) .
_KapGojonekasup H Kap6o-S-uKocasap HMEIOT - priosue!
OTpee/ieHHoe’ YHCJIO -aTOMOB B MOJIEKYJIE: . IepBRit —

Cao; BTOpOit — Cgo. O6a yraiepoiHLIX MHOrOrpanHiKa eme'’

fie NOJNydYeHH M CHHTE3 HX MpeACTaBafgeT OTpOMHHE TPYLL~;

I . ’ nocTH. T109TOMY TOKa MOXHO JiHIIb (haHTasHpOBATH, Kas
i KHMH CBOfCTBAMH OYAYT o6MafaTh STH CHCTEMEI °© ~. =

_ 3| e _ ) " pocTsio. ITOMCKY MPONOJIKANHCE, ! o . et L
Hadanue. 8Topoe,, . ___H—B_OT B .cepeaune /(U-X TOAOB “COBeTCKHE XHMHKH-
nepepaboraptoe tt donoaxetnoe reopetnkn L. A, Bousap u E. I'.'Tanbneps, npoBeas

P - ksau?onouexaunqecxnﬁ pacyer, NPHULIK K BBHIBOLY 'O

Sy,

s

T R —
JIEHUHTPA [T sHEAPA>

, ngHHPPMCKOE OTAENEHUE

L0 S0 p ok T :
T Pre. 37, Buyncaennas ATOMHAR Pue., 388, Buuncrennasn :—'nounu"‘-_
4 o = . © CTPYETYDPA MOJACKYynuM ‘kapbomo- | CTPYRTYPA MOAEKYAM wapbo-S-HEOCA-}
| AcKasApa — TEOPETHHECKH  BO3= s,v.nn-'reopeﬂl“cxnlaauomuuh.'no_"
= ‘mMomnofl, HO emle He CHATEIHPO- eule He cuiTesnposainol Moaupu-;
'- pagnofi MoAMMHXANMA KPHCTAR ROUUM KPUCTANANYECKOrO YFACPOARs
F :f - AUMECKOro YraepoAl: ] LRt




Simaul of the N hanical Properties 879

OO 2l L o s B e L Sy

(a) L1 =19.30 A (b) La = 15.00 A

(c) Ly = 13.48 A (d) Ly =19.30 A

Fig. 1. Snapshots of atomic positions for the C60 system: (a) the initial equilibrium state L=
19.30 A; (b) Ly = 15.00 A: (c) La = 13.48 A: (d) the equilibrium state after decompression,
Ly = Li. L is the distance between rigid lavers The dark lines represent bonds, which ape
eiongated quring COMPreativi.

Table 1. Distance between rigid layers in the equilibrium
state for four systems.

Fullerene

quench the system with 50 time steps after each displacement and achieved the
wares ragylty,

The supercell dimensions in the z- and y-plane were 19.95 A and 17.28 A. The
restoring pressure was determined by averaging the sum of the forces on the rigid
atoms in the direction of compression and dividing by the area of the supercell
defined by the periodic boundaries.



ITorennuan wonmsanmum C,
paseH 7.54+ (0,04 5B

CnekTpH KOMOMHaALMOHHOTO paccesdHHS (THUNB KoJieDaHUMU, 00y CJIOBJIEHHbIE
CUMMeTpHell CHCTEeMBl) Ha CMeCH napoB CSO " Cop (Bcero 174 Tuna
KoyJebaHHum) :

— s S B M e e e e A AN P o G M U T e e e e SN SN o, S S W S S e e LR MR S g Sl cmm oo s e e o e S mm e

CcM 3B CM 3B

L ———— e R el e e

1469 0,182 1627 <1830 0,20 - 0,23 pacTsaXeHHWe U cxXaTue

NATUVIOJNBHUKOB
497 0.062 510 - 660 0.06 - 0.08 ‘"nmmamue xonebaHusa"
273 0.034 273 - 283 chepa npeobpaszyerTcd B 3JJHICOH]

("THKBeHHas'" Moma)

S S S ———————

C., 7100y (1000 mmnyancos 3a 30 cexkynna ArF,
2=6,3 3B) —» UK



PEAKIIUU C OYJUIEPEHAMHAX
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Bepxnnii pucynok: Crektp mace pparmentos crosnknosenns Cy* ¢ Coom C,
npu Heprun 200 3B B cucreme neHTpa Mmacc. BuaHbl pe3ysibTaThl CHHTE3A.
Huxnuii pucynok: CnekTp Mace (pparMenToB npH cToikHoBenun nona Cyp* ¢
aHeprueii 275 3B ¢ NOBEPXHOCTHI0  KPHCTALIMYECKOH MIéHKn u3 Cg,.



Coopka: CytCp,,=2C,,+ 5.83B;
Ciot Cpt2C; i+ €y =C;
2C10 + 2C20 + C24 = C84;

Ciot Cgt Gyt €+ 3C,=C
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