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1825 r. Mankn dapage#n

M3 cBeTunbHoro rasa C.H,
«KapbropupoeaHHbIU 8000p0O0»




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

«OEeH3UHY

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

NMnoux - «beH30s1»



ben3oJ1. PusnuyeckKkue CBOMCTBA

9

(D BecuBeTHas, neTyyas >KUaKoCTb
Temnepartypa kurnenmsa +80 °C
MnotHocTb 0,86 r/cm?

T =+55°C CH,
T__(tonyona) =-95° C C,H.—CH,
[OpUT KONTALLMM NIIlaMeHeM
«C»=93%

XapaKTepHbin 3anax!




«...A cuoen u nucan yueOHuK, Ho padboma RPOOBU2ANACD
noxo. Al nooeunyn moe Kpecio K KamuHy u 3aopemal.
CHnoea amomul 3anpuicaiu nepeo MoumMu 2iazamu. ..

ZIJZUHHble uenu UHO200 MECHO cpynnupoeaiuco u
nosopauueaiucCo NOOOOHO 3MEAM.

Ho umo smo? Oona u3 3meii yxeamuia ceoii
coocmeennwlii xeocm. H sma puzypa 3aeepmenace nepeo

MouMu 2na3zamu, KaKk 0vl Hacmexaaco Haoo muou. Kax om
BCHBIUIKU MOJTHUU, 5 RPOOYOUTICAL

Ocmamok Houu a npoeei, 000ymvléasn cjleocmeue u3
2UNOmesul ...»

A. Kekyne

(8



1845 r. CTpYKTYpPHbIE QOpPMYIibl OeH30Ma

1865 r. @
Kekyne

beH301
Lbroapa

U

ABryct Kekyne
(1829-1896)
Hemeuknn xumuk
opraHuKk. lNMpeanoxwun

B 1865 2. CTPYKTYpPHYHO

cdopmyny 6eH3ona

=

«MPU3MaH»
JlaneHb6ypra

E

Knayc

ApMCcmMpoHa

3

1861 r. Jlowumuar

ﬁ'f:@
Oy

(1)






1865 r. A. Kekyne

I

HC CH

T - @ C H2 )

HC\C/CH n n-
H

2 o
HC CH C:an 500 OC
1. ”l ae0 -
HC% CH

~CH

+ KMnO,4 (H,O
& o ((szs)04)7L>

3. Exjx éx

S O
2. ,V:b/\\ Os H20.Zn \\C—C&O
G - HyO; H™ H

3. 1 o
+ 3H, Ni, 180 C>




ONEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHMNE
beH3ona

J1. lNosimHr. Teopus pe3oHaHca

O-0-0-§-C




CrpoeHue MoJieKkyJabl 0eH30J1a

Cxema obpasoBaHus O-CBA3eun
B Mosiekyne 6eH3ona ¢ yyactnem
sp? — rMBpuaHbIX opbuTanei
aTOMOB yrnepoga

LnnmHa C-C cBsizm
0,140 HM

H—C g o> C—H
il __On

Cxema obpasoBaHus TT-CBSI3EN
B Morekyne 6eHsona

[enokanusaumsa anekTpoHHON
NNOTHOCTU B Mosiekyne 6eHsona

Mogoenu monekyn 6eHsona:
LLapocTepxHeBasa (cnesa) n macwitabHasd
(cnpaea)

MacmtabHast MOJIE b MOJIEKYJIbI O€H30I1a ¢
0003HaYEHUEM JIeTIOKaTU30BaHHOTO O7-

3JIEKTPOHHOIO 00JIaKa @



\ /—CH2

7 Ors \

adl cee-

CHz_CH:J, CH3 1CH3 1CH3

/ 2 CH 3 2 2

3 3

CHs 7
CHs
YORE4 ¢ é 1,2-381 00648 g é 1,3-38) d00&adi dé 1448 &eddidé
7 -&redt & | -&idEl & i -&fRdt &

(2)



HoBas npo6ne|v|a?

\Q
C._,600°C
3 HC=CH >
4HC=CH > ©
LI,I/IKJ'IOOKTaTeTpaeH

@



CTpoeHmne morekyrbl 6eH3ona

LU
(=



ApPOMaTUYHOCTb
lNpaBunsio Xrokkess

Linknnyeckue nnockme conpsi>kKeHHbIE NMOSIMEHOBLIE CUCTEMBI,
coaepxawme (4n+2) goenokann3oBaHHbIX TT-9NIEKTPOHOB, rae
n=0,1,2,3 n 1.4.

0 — | n=1 n=2
=0 =0



KoHaoeHcupoBaHHbIe
apomMaTU4ecKue CTPYKTypbl

HacgpranmH AHTpayeH
TeTrpaueH lNMeHTayeH

o/



LinpkynneHbl




Monekyna «bytepbpoa»

deppoLleH NCnosb3yrT ANnd nonyvyeHua dpeppouepoHa —
NleKapCTBEHHbIN npenapar npu nevdeHnn saboneBaHun,
BbI3BaHHbLIX AeULMTOM XKefe3a B OpraHn3me.

f /‘
@ . A

Fe =l

OuumknoneHTagueHumKeneso



XnmMumnyeckme ceBomcrea 6eH3ona

Br

@ + HBr

NO,

k
) im0, 25048

FeBr;
+ BI'Q

+ H,O

CH,

AIC,
+ CH;Cl

+ HCl

@)
AICI
. © + H3C_C// 3
AN
H
SO;H

) sout — @

+ H,O

~

4 o I
CH20H3 CHBFCH3
hv
L. +Br, — + HBr
of
hv Cl Cl
2-@ +3Cl,
Cl Cl
Cl
Ni, t

3 @ +3H,

9
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O+ O—
Br—Br + FeBry; —> [Br----Br----FeBr3] —>

—> Br* + [FeBr,]”

H* + [FeBry]] —— HBr + FeBrj




Peakuua ankmnupoBaHus
(Peakuyusa @puoena — Kpagmca)
+ CHaCH,0H, H*

‘ Y

CH,CHs
AICl,
+
@ CHoCH,Cl — =
Wapnb ®pngens [[Ixerimc MencoH ‘ — +
(1832-1899) Kpadprc (1839-1917) ~CH,=CH,  H T
@ + CH3CH>CH,Cl——> © + HCI
~ ®
CH3CH,CHLCI + AICI; === CH3CH,CH, + [AICI4]
® ®
< CH3CH20H2 — CH3CHCH3

H3C\ -CH3
CH
®
g + CH3CHCH; ——> + HY




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

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

opmo- ,napa- OPUCHTAHTDI

CH,

FeBr3
2 + B2 e

_>_<

K.

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

menma- OPUCHTAHTDI

NO,

HoSO4(K), t
+ HNO3 >
- H,O
(k)




CornacoBaHHasa y HecornacoBaHHasa

OH
A ©/ NO,
#

COrJi.

OH
SN CHj

X YK

Hecor/.

OopueHTauus

OH
\©/ TR AE
XX T NO,

HecCcor/.

COriJi.

OH

NO,

COrJi.

OH

)
XY W
CHs

Hecor/.

(2



—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

/
A\




['padouH




OcHoOBHbIe Tunbl dynnepongHbIX
HaHo4YacTuL

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

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

MHorocnouHsle yrnepoaHble



['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

(3
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