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1825 r. Maukn dapagemn

M3 cBeTunbHoro rasa C.H,
«KapbropupoeaHHbIU 8000pP0O0»




iAHFJ'IVII/ICKVII/I on3NK U XUMUK,

¢ yneH JloHOOHCKOro
KOpPOeBCKOro obLlecTea.
«» OguH U3 ocHoBaTeneu
KOSINY4ECTBEHHOW 3MEKTPOXUMUMN.
1823 . BNepBble nony4vun
XXUOKUE XJ10P,
ceposodopo0,
okcuO yeanepooda(lV),
aMMUuak,
okcuo azoma(lV).
1825 r.- OTKpbIN OeH3051,
N3y4unsn ero pmsnyeckme u

Maunkn ®apapeun
(1791 - 1867) XUMUYECKNE CBOUCTBA.

»[lonoxun Ha4yano uccriegoBaHUsM Kaydyka.
1833 - 1836 rT. - yCTAHOBUI KOSINYECTBEHHbIE

3adKOHbI 3J1EKTPOJInN3a.




1825 r. Maukn dapagemn
N3 CBETUJIbHOIO rasa C6H6

«KapbropuposaHHbIU 8000pPOO»

Mutyepnux

O NaOH, t
C6H5_< o C6H6

ONa - N212CO3

«OCeH3UHY

O. llopaH «peHon»
(rpev. «ghaliHo» - «OCBeLLaTby)
C.H,— «geHun»

NMnoux - «beH30s1»



ben3oJ1. PuznuyeckKkue CBOMCTBA

W

(D BecuBeTHas, NeTy4as »XUOKoCTb
Temnepartypa kurnenmsa +80 °C
MnotHocTb 0,86 r/cm’

T =+55'C C.H,
T__(tonyona) =-95° C C,H.—CH,
[OpUT KONTALMM MAaMmeHem
«C»=93%

XapaKTepHbin 3anax!




«...51 cudersr u nucan y4ebHuK, Ho paboma
rnpodesuzasiacb nNsoxo. 51 No08UHYI1 MOe Kpecsio K
KaMuHy u 3adpemasi. CHoea amoMsbl 3anpbi2anu
nepeod Moumu ana3amu... [JnuHHbIe yenu uHoz20a
mecHO 2pynnupoeasiucb U rnosopayusasuch
Mooob6HO 3MesiM.

Ho ymo amo? OdHa u3 3mell yxeamursna ceou
cobcmeeHHbIU xeocm. U ama ¢huaypa
3aeepmeJsiacb rneped MOUMU 2J/1a3aMu, KaK 6bli
Hacmexasicb Ha0o MHol. Kak om ecnbiwku
MOJIHUU, 51 Npobyaurics.

Ocmamok Ho4u s1 npoeersi, 060ymbieast
criedcmeue U3 2urnomessnl ...»

A. Kekyne



1845 r. CTpYKTYpPHbIE QOPMYIibl OeH30Ma
1865 r. @ BeH3osm @
-~ Kekyne Abtoapa

ABryct Kekyne

(1829-189v6) @

Hemeukuin xumuk

opraHuKk. lNMpeanoxwun %

B 1865 2. CTPYKTYPHYHO
copmyny GeHsona KTIpU3MaH>»

JlageH6ypra Knayc

1861 r. Jlowumuar

9 o
o gcé R A







1865 r. A. Kekyne
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ONEKTPOHHOE N MPOCTPAHCTBEHHOE CTPOEHUE
beH3ona

J1. lNonimHr. Teopus pe3oHaHca

O-0-0-8-C




CrpoeHue MoJieKkyJabl 0eH30J1a

Cxema obpasoBaHus O-cBA3eun
B Mosiekyne 6eH3ona ¢ yyactmem
sp? — rMbpuaHbIX opbuTanei
aTOMOB yrnepoga

LnnHa C-C cBsi3u
0,140 HM

e
i O

Cxema obpasoBaHus TT-CBS3EN

B Monekyne 6eHsona

Mogaenu monekyn 6eHsona:
LLapocTepxHeBasa (cnesa) n macwitabHasd

(cnpaga)

[enokanusaumsa anekTpoHHOM
NNOTHOCTW B Mornekyne 6eHsona

MacmtabHast MOJIe b MOJIEKYJIbI O€H30I1a ¢
0003HaYEHUEM JIeI0KaJTU30BaHHOTO O7-

3JIEKTPOHHOIO 00IaKa @
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HoBas npo6ne|v|a‘?
®

C, ,600°C
3 HC=CH >
4HC=CH > ©

O = (7 —

LLMKINOOKTATeETPaAEH

(o)



CTpoeHmne morekyrbl 6eH3ona

LU
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APOMaTUYHOCTb
lNMpaBnno Xokkesns

Linknnyeckue nnockme conpsi>KeHHbIE MOSIMEHOBLIE CUCTEMBI,
coaepxawme (4n+2) goenokann3oBaHHbIX TT-9NIEKTPOHOB, rae
n=0,1,2,3 n 1.4.
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KoHaoeHcupoBaHHbIe
apomMaTU4ecKue CTPYKTypbl

HacgpranmH

AHTpayeH

TeTrpaueH

lNMeHTaueH



LinpkynneHbl




Monekyna «bytepbpoa»

deppoLeH NCnosnb3yrT And nonyvyeHna dpeppouepoHa —
rleKkapCTBEHHbIN NMpenapaT nNpu nedveHnmn 3abonesaHun,
BbI3BaHHbIX 4ePULMNTOM Xenesa B OpraHmsme.
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XnmMumnyeckme ceBomcrea 6eH3ona
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FeBr;
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NO,

SO, (k
: @+HNO3 = 4()© + H,0
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O+ O—
Br—Br + FeBr; —> [Br----Br----FeBr3] —>

—> Br" + [FeBr,]”

H* + [FeBry]] —— HBr + FeBrj




Wapnb ®pugens Oxenmc MelicoH

Peakuua ankunupoBaHus
(Peakuyusa @puoena — Kpagmca)

+ CH4CH,OH, H*

Kpadprc (1839-1917) ‘ *CHy=CH,  H*

Y
CH,CHs

AICl;
_|_
) ~onena S

(1832-1899)
H3C\CH/CH3
@ + CH3CH>CH,Cl———> © + HCI
" ®
CH3CH2CH20| + A|C|3 —_— CH3CH2CH2 + [A|C|4]_
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CH3CH20H2 —_— CH3CHCH3

HsC_ _CHs
CH
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X:
a) R-, -OH, -NH,, -NHR, -NR,, -OR

6) F-, Cl-, Br-, I-

Opmo- ,napa- OPUEHTAHTHI

Y:

_>_<

R- - NO,, -COOH, -C=0, -SO,H
|

H

menma- OPUCHTAHTDI

CH,

FeBr3
2 * Bra TR

NO,

00

+ HNO3
(k)

H,SO,(k), t

'

- H,0




CornacoBaHHasa y HecornacoBaHHasa
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—CH—CH,~

MOJHCTHPO

COOH

OeH30HAA
KHCJIOTA

TERCAXJIOPAH I/IBOHPIOC%III\I//{?IJ]%EHBOJI ?
cl : ‘B He—C—CH,
cl cl H,C— CH —CH, aneron
OH
Cl Cl Cly. v
Cl ﬁgog:e%aanue
- H,C=CH—CH,
} ﬁ?{lﬁnnpoaaume. { dhenoa
i XJIOPBEHS0JI
C(;I‘I_II/I =Pg'|{|1 1. CH,CH,CLACl, 7 Cl,, FeCl, Cl
] e] I T BEHZ0JT \ Xopvposaie
n 2.—H:, Ni b
NernapupoBaHne
T O JIyO JI ~ 'ﬁ rmggsgﬁﬁgumm.)
CH, St i, B 4 HUTPOBEH30JI
et ) H,/Pt, 180°C NO,
rMAPUPOBAHVE
IIUKJIOTEKCAH
l M. Dapanein
CH, O l (1791 —~ 1867)
02N N02 Anrmlﬁcugi‘x uzur
H XHMHK. CHOBATeEJb
* N H2 anexrpoxmu(;m. OTKpsII
0eH30.1; BIIePBBIE MOJLy-
YU B KHTKOM COCTOSN-
N02 @ HHEM XJOP, CepOBOIOPO]I,
2,4,6-TpHHHTpO- ‘ aMMHAaK, OKCHJ a30-
O IAVOIT AHUJINH Ta(IV).



LluknodaHbl



BbicokoconpsXeHHble CUCTeMbl




['padouH




OcHoOBHbIe Tunbl dynnepongHbIX
HaHo4YacTuL

dynnepeH C-70
dynnepeH C-60 (0,69 nm) OLHOCMONHBIE YIMEePOAHb!
HaHOTPYOKKM (guameTp 1 nr

MHOrOCIONHbIE YrMepoaHbIe AcTparneHbi

HAHOTPYGKM (aMameTp 6-60 nm)  (CPEAHWM pasmep — 45 nm)@



['pacdheH

HobeneBckas npemusi no gunaunke, 2010




2010 2. — HobeneBckasa npemusi no dunsnke 3a OTKpbITNE
n uccnepoBaHune rpadpeHa - asymepHoi opmbl
yrrnepoaa.

NpeanbHas
KpucTannuyeckas

CTPYKTYypa rpaceHa
npeacrasngaeT cobon

rekCaroHalibHyHr
Kpuctamimn4eckyro
PELLETKY.
KoHcTaHTUH CepreeBuv
HOBocenOB Criou
MHTEPKaJIMPOBaAHHOIO

rpadouta MOXHO
Nnerko oTaennTb Apyr

OT Apyra.

AHppen Nenm
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