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IcTOpUA OTKPbITUA

= Bnepsble 6eH301 onuncan
HEMEeLUKUN XMMUK NoraHH
[naybep, KOTopbIN
Nosy4Ynn 310 COeANHEHNE
B 1649 roay B pe3ynbTtare
NeperoHkn KaMeHHo-
YFO/IbHOW CMONbl. HO HK
Ha3BaHMS BELECTBO HE
NONYYNI0, HU COCTaB ero
He 6bl/1 U3BECTEH.




BTopoe poXxaeHue

CBoe BTOpOE po)XxxaeHue
6eH30n nonyuun 6naropaps
pabotam ®apapesn. beH3on 6bin
OTKpbLIT B 1825 roay
AHIIMUCKUM (DU3UKOM
Maunknom ®dapageeM, KOTOpPbIN
Bbil€JINJ1 €ro U3 XXNAKoro
KOHAEHCaTa CBETUJ/IbHOIo rasa.




HoBoe nony4yeHune

= B 1833 roay HeMeLkum
(PU3NKO-XUMUNK DUNbrapa
Muyepnux nony4vun
6eH30/1 Npu cyxou
NeperoHkKe KanbLneBou
Conim 6E€H30MHOWN KUCOTbI
(UIMEHHO OT 3TOro U
NPOU30LL/I0 Ha3BaHMe
6eH30n)




MHorne XuMUKN-Opraiuku, B TOM YHUCJIA U
ABryct-Bunbrensm I opMaH cuuTanu, 4To
O€eH30J1 00JIagaeT Crenu(UIECCKUM
3anaxam. [oPMOH omHaX Akl TOTYEPKHYI, | &
YTO OJIHA €r0 3HAKOMAas Jama Kak-TO pa3 ue
CKa3aja, 4To s MaxXHy CTUPAHbIMHU >
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Ho cTpykTypy 6eH30na yaanocb YCTaHOBUTb
nnwb B 1865 r HeMeuKkoMy XUMUKY Dpuapuxy
Asrycty Kekyne. BoT kak 310 6b1/10. EMy
OAHaXXAbl NPULLNOCL Y4aCTBOBAaTb B Ka4ecTBe
cBuaetens B cyaebHoM npouecce no aeny ob
ybuncree rpadunHm Mepnvud. Ha aToM npouecce
[LEMOHCTPUPOBAIOCh B KAYeCTBE YIMKN KOJMbLO
rpadviHu B BUAE ABYX NEPENIETEHHbIX 3MEEK,
KOTOpPOE MOXUTW/ NPECTYMHUK. ITU 3MENKMU
Bpe3anncb B NaMAThb y4yeHoMy. Kak-To pas,
nocne Aoaron pabotbl Hag ydebHukoM, Kekyne
YCHYI, N eMY MPUCHUINCL aTOMbI Yriiepoaa u
BOAOPOAA , CLUENEHHbIE B HATU, KOTOPbIE
COMMKaANNCh v CBEPTbIBA/IUCH B pr6|<y,
HanoMuHasa AByx 3Men. OaHa n3 3Men
BLIENWIACb B COBCTBEHHbIN XBOCT, NPOA0/HKas
KpyTuUTbCA. COH oKa3asnca B pyky. Kekyne
CLIENWN BCE aTOMbl YINIEPOAA B LUECTUYTOSIbHUK
C YepeayrowmMMnca ABOMHLIMU U O4MHAPHBIMU
CBA3AMU. TaK MosiBUIaCb Ha CBET CTPYKTYpPHAS
dopmyna 6eH3ona.




CtpoeHue 6eH30na

B cBoe Bpewmsi 6bino
npeanoXeHo MHOro
BapMaHTOB CTPYKTYPHbIX
doopmyn 6eH3ona, HO HU
OQHa U3 HMUX He cmorna
yAOBNETBOPUTENBHO
00BbACHUTL ero ocobule
CBOMCTBa.

LInknnyHocTb cTpoeHus
beH3ona noarTeBepxaaeTcs
TeM paKkToM, 4YTO ero
OHO3aMeELEHHbIE
NpoOn3BOAHbIE HE UMEIOT
N30MEepPOB.
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Obpa3oBaHne 0-cBsa3en B 6€H30/1bHOM
KOJIbLIE.

1151 6eH30/1bHOro 14pa XapakKTepHa
SP> - ruGpuan3anus.

[1Ba 13 Tpex rmbpuaHbIX SNEKTPOHHbIX
obnaka o0bpa3yloT ABe 0-CBSA3UN MeXay
coceqHMMM aTOMaMu yrnepoaa, a TpeTbe —
MeXxay aToMaMu yriepoaa u Boaopoaa:




Obpa3oBaHue eagnHon [1 -
3/IEKTPOHHOWN CUCTEMbI

HernbpugHble p- anekTpoHHble 0b6/1aka
B3aMMHO MNepeKPbIBAOTCA U 06pa3ytoT
YCTONUUBYIO [1— SNEKTPOHHYIO CUCTEMY:




KBaHTOBOMEXaHWYeCKas Teopus U Monekyna 6eH3ona

Hemeuknn XuMuk 2. XtOKKeb NPUMEHUN K
apoMaTUYeCKnUM coeanHEHUAM
KBAaHTOBOMEXaHNYECKYI0 TEOPUIO 1 MOoKasan, YTto
LLIeCTb M-3/1IEKTPOHOB MOJieKkynbl 6eH30/1a
pacnofiaratoTCs B NJIOCKOCTH,
nepneHanKynspHoOn NIOCKOCTU

MOJ1EKY/1bl, B3aUMHO MEPEKPLIBAIOTCS U
06pa3yloT 3aMKHYTOe 3/1eKTPOHHOE 06/1aKo.






[lOHATHE apeHbl
(apomMaTuyeckmne yrnesoaopoabl)

CoeanHeHuna yrnepoaa ¢ BoAoOpoaOM,

B MOJIEKY/1IaX KOTOPbIX MMeeTcs 6eH30nbHOoE
KONbLIO, UK S4p0, OTHOCATCS K
apoOMaTMYeCKUM YrneBoaopoaam.



[[oMon1orn 6eH3o0na

[1pn 3aMelleHnn BOAOPOAHbLIX aTOMOB B MOJIeKy/ie
6eH30/1a pa3IMYHbLIMM paauKanamMmm obpasyroTcs
romosiorn 6eH3ona:

CeHs—CHs  — meTtunbeHson
CeHs—Ca2Hs —3TtmnbeH3on
CeHs—CsH7z  — nponunnbeH3on

O6wwasa popmyna CnHans



N3omMepua romonoros 6eH3ona

= N30MEpUsa paanKanos;
= KOJIMYECTBO paanKasoB;

= MOJIOXXEHWEe paankanoB B 6€H30/1bHOM
aape.



HomeHKnaTtypa un naomepus

nponunoeH30n

nsonponmnndeH3on (Kymon)
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HomeHKnaTtypa u nsomepus

O-KCUNO~ M-KCUIon
(1,2-pumeTnNGeH30n) (1,3-aumeTnNOGeH30n)
rn-Kcurnon

(1,4-pumeTnnbeH3on)
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HomeHKnaTtypa u nsomepus

o-Kcunon
(1,2-aumeTnnGeH30n)

M-KCWUIon n-kcunon
(1,3-aumeTnNGeH30n) (1,4-aumeTnNGeH30n)

3TNUNOEeH30n
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HomeHKnaTtypa u nsomepus

o-Kcunon
(1,2-aumeTnnGeH30n)

M-KCWUIon n-kcunon
(1,3-aumeTnNGeH30n) (1,4-aumeTnNGeH30n)

3TNUNOEeH30n
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du3nyeckme CBOMCTBa

= beH3o0n npeacrasnser cobon 6ecUBETHYIO,
NErKonoABMXXHYIO XXWAKOCTb C TEMNEPaTYpPOn
kunexmsa +80°C n TeMnepaTtypon nnaBnieHns +
50C.

s OH obnapaet cBoeobpas3HbIM 3anaxoM, ropuT
CUIbHO KOMTSLUMM MJIaMEeHEM, nnerye BoOAbl U He
DACTBOPSETCHA B HEWN.

= [lapbl 6eH30M1a ¢ BO34yXOM 06pa3ytoT
B3pbIBYATYIO CMECH.



XnMmyeckme CBomCTBa

2C6He + 1502 = 12C02 + 6H20

CeHe + Br2 — CeHsBr + HBr

CeHe + HONO2 —— CeHs5NO2 + H20

CeHe + 3H2 — CeH12

CeHe + 3 Cl2 — CeHeCle



[lonydyeHue

s beH30n nony4yaloT U3
KaMEHHOYIrO/IbHON CMOSbI, |t
obpa3zyoLencs npn KOKCoBaHUA
YIS,

s B HacTosiwee BpemMs 6eH30/1
Nosy4yatoT U3 HedTw.

s beH30/1 nonyyvyaloT CUHTETUYECKUMU
METOAaMMW.




[pyrue cnocobbl nonyveHus

IC6H14 C6H6 + H2

m C6H12 C6H6 + 3H2

« 3CH, L1 CH,




[MpnpoaHbIe NCTOYHUKM MOSTYYEHUS .

s [1pUpoaHble U
NonyTHbIE ra3bl |
» HedTb

= KaMeHHbIN yronb
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[IpoBepb cebH

Bbibepu ripaBu/ibHbIV OTBET.

1. beH301 OTHOCUTCA K rOMOJSIOrM4yeckomy
psaay:
a) aJikaHoB; 6) a/lkeHoB;
B) a/IKWHOB; ') APEHOB.
2. bpytTo-popmyna 6eH30na - 3TO:
a) CeHs; 6) CsHi4; B) CeHiz; ) CsHuo




3. beH30n B BoAe:
a) pacTBOpSIETCH HEOrPAHNYEHO;
6) He pacTBopsieTcs;
B) pacTBOpsIeTCs Npwu HarpeBaHwuu;
) HE pacTBOPSIETCS NMPU HarpeBaHUN.
4. Obwas popmyria apeHoB:
a) ConHan+2; 6) CanHan ;
B) CanHan2; 1) CanHans




5. Ans 6eH301bHOro siApa XapakTepHa
a) sp rmbpmnamnsauns;
2

6) sp rmbpuanzaums;
3

B) sp rmbpuansaums;
4

r) sp rmbpunansauus.
6. Cpeav npuBeAEeHHbIX peakLnn YKaXXUTE

peakumto rmapoTaLum:

a) CHs + O2 —

6) CsHe + HCl —

B) CsHs + H2—

r) CsHs + HNOs—







