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Домашнее задание: конспект и выполнить задание
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Moayyenne. BaxkHeimuMy MCTOYHMKAMU apOMATHYECKUX YIJIEBOZIOPOZOB
ABJISIOTCS KaMEHHOYTOJIbHAsl CMOJIa U Ta3bl, 00pasylomuecss MPH KOKCOBAHNU
(muponuse) yrieit (§ 18) u neperonke Hedru (§ 17).

Pyccxuit yuensiit H. [[. 3e1uHCK Ui 0Ka3all, YTO 6€H301 MOJNCHO NOLY-
UMb U3 UYUKIOZEKCANA, BBIEISIEMOTO U3 HEKOTOPBIX COPTOB Hedru:

A P
H,C CH, .. HC CH
| | Pt nin Pd, 300°C | l gt BHZT
H,Cx, -CH, HC\CﬁCH
i 6enzon

Tak kax B He(b'm COIEPIKUTCS TaK)Ke IPOU3BOAHOE IHMKJIOreKCaHa — Me-
TWJILMKJIOTEKCaH, TO U3 HEero Ipu 3THUX XK€ yCIOBHAX 06pasyeTcx MeTHIOEH30.1

TOJIYyOJ ).
(tomyou) (lea (|3H3
E C\ # C\
HC - AU« CH
l R | +3H,!
H,Cx, ' -CH, HC X~/ CH
cH, ch
TIpu 5THX ke YCTOBUSX TeKCaH MpeBpaIlaeTcsi B GeH30IT:
L P
H,C CH, pagec HC cH
| e L | +4H,t!
HyC w0 CH, HC S . CH
cH, ch
reKkcaH 6enson

Ecnu npomyckats auerwied npu 450—500 °C Ham aKTMBMPOBAHHBIM yT-
JIeM, TO OH TaKKe IpeBpamaercss B GeH30.I:

HC CH
N =
Hﬁ . CH _cas-swc HCT CI:H
HC CH HC CH
HC/ \Cﬁ

Itor meron B 1927 r. npumenns H. /1. 3enuHCKMiA.
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@usnyeckne cBOMCTBa. beH30s — OeclBeTHast, HepaCTBOPUMasi B BOJE KU/~
KOCTb €O cBOeoGpasHbiM 3anaxoM. Ero remmeparypa kunenus 80,1 °C. TIpu oxmask-
JIEHUM OH JIETKO 3aCThIBAaeT B OeJyl0 KPHCTAJUIMIECKYIO MACCy C TEMIIEPATYPOR
nanenust 5,5 °C. Temiepatypsl KUIIEHNsI apOMAaTHYECKUX YIJIEBOJOPOIOB 3aKO0-
HOMEPHO MOBbIIIAIOTCS C YBeJTMYEHHEM UX OTHOCHTEIbHBIX MOJIEKYJISIPHBIX MAcCC.

Xumuyeckue CBOHCTBA.

1. Peakuuu raroresupoBanus. B npucymcmeuu 6poma n xama-
auzamopa — coneit xenesa(1l1l) — 6 Gensone npoucxodum samena amomos 600o-
poda na amomvt 6poma (puc. 22):

C,H,+Br,—<%2 ', C 1 Br+ HBr

6CH30.)1 6p0M6€H30J’|

AHaornyHo GEH30JI pearupyer u ¢ XJIOPOM.
2. PeaKl¥M¥u HUTPOBAHMS MPOBOAAT CMECHIO KOHIEHTPHPOBAHHBIX
A30THOM M CEepHOI KHCJIOT, B pe3yibTaTe 00pasyercst kamuon numponus NOj :
HNO, +2H,S0, — NO; + H,0*+ 2HSO;

OTOT KaTHOH U BSBYIMOZIeﬁCTByeT ¢ 6eH30JI0M:
C¢H; +NO; —> C;H.—NO, + H*

HHITPOGEH30.T
(|)H3 (|:Ha
O,N™ + He_ /(13\ _H + NO, 0N AT~ N
Cg _H,S0, "
O O
HC 7 CH \4/

R i

H + NO, NO,
METHIOEH30.1 1-meTnn-2,4,6-rpuHuTpobenson, umu

2,4,6-TpHHATPOTOILYOJT

CeHs

ij Br,(FeCl;)

Puc. 22. BaanmozelicTBre
6ensona ¢ Gpomom
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3. Peakuuu OKMCJeHMS. DeH30N OYeHb CTOEK K OKMCIeHuio. B or-
JIMYKe OT HEro apOMaTHYECKHUe yIIeBO0PO/bI ¢ GOKOBBIMH IETSAMH OKUCIISIOTCST
oTHOCHTebHO Jerko. 1) ITpu deticmeuu snepzuunvix oxucaumeneti (KMnO,) na
20Mon02u GeH3011a OKUCTIEHUIO N00Bep2aromcs. moivko 6oxoevie yenu. Ecin, Ha-
npuMep, B TPoGUPKY HATUTH 2—3 MJI TOJIYO/Ia, 3aTeM I00aBUTh K HEMY PacTBOP
HepMaHraHaTa Kajusi I HarpeTh, TO MOXHO 3aMETHTh, 4TO (hHOJIETOBAs OKpacKa
PACTBOpA MOCTENEHHO 06ECIIBEYNBAETCS. ITO POUCXOIUT MIOTOMY, 4TO NOJ A€~
CTBHMEM IlepMaHraHaTa m(x)m MeTHJIbHAsE IPYIIIA TOTyO0JIa OKUCIAETCS U [IPeBpa-

aeTcs B my —CZ
it rpyniy NOoH
(6
C4H,—CH, + 3[0] —> CGHS—C<OH

6eH30iiHAs KHCI0TA

+ H,0

Hawm yxe M3BECTHO, YTO METaH U APYTHe Npe/ieibHble YITIeBOIOPO/bI BECh-
Ma yCTOWYMBBI K AeHCTBIIO OKHcIuTeel. ONIHAKO METHIbHAs TPYIIA B MOJIEKY~
JIe TOIyOJIa OKHUCIISIETCS CPABHUTEMBHO JIETKO. DTO 0OBSCHSETCS BIUsHIEM GeH-
30JIBHOTO KOJIbI[a. 13 MpUBENEHHBIX [IPEMEPOB PEaKIUii 3aMeIeHusl U OKHCIe-
HUsI CJIEJlyeT, YTO He TOJHKO MEeTWJIbHas TPYIIa BJIHsieT Ha 6eH30JbHOE KOJIbIIO,
HO 1 GeH30IbHOE KOJIBIIO BJIMSIET HAa METWIBHYIO TPYTIILY, T. €. X BIMsSHUE B3a-
HMHO.

2) Benson u ezo zoMon0zU HA 8030YXe 20PSMm KONMAUUM NILAMEHEM:

2C,H, + 150, —> 12CO, +6H,0

4. Peaxuuu npucoeaunenus 1) Ipu delicmeuu conneurnozo ceema
wiu ynvmpaduonemosvix ayueli 6eH30n écmynaem 8 peaKuuu NpucoeouHeHus.
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4ak, HalIPpUMED, OEH30JI Ha CBETY IPUCOEUHSIET XJIOP, H 00pa3yeTcs rekcaxjop-
LUKJIOTeKcaH (TeKcaXJIopaH):

cl H
G0
Hc/CIiCH H\c/c\c/H
|©| T = c i | cl
2 H : H
HC CH ~¢ c
Sci it <
6eH301 H Cl
TeKCaxJOPUUKJIOTeKCaH

2) Benson cnocoben makxce zudpuposamscs (NIpU HATPEBAHUY U I€HCTBUH
KaTtajm3aropa):

CH CH
N P
SO, e,

2
HC S gCH HZC\C ﬁCH2
Genzon umuxorel?caﬂ

Orserbre Ha Bonpocsi 8—10 (c. 67). Pemmure sagaunm 1—4 (c. 67).

Ilpumenenne. ben3on sBNAETCS NEHHBIM MPOAYKTOM /sl OLy4EHUs] Kpa-
cutesielf, MEIMKAMEHTOB, B3DBIBYATHIX BEILIECTB, CPEACTB S3allUThl DACTEHHI,
IIACTMACC ¥ CHUHTETUYECKUX BOJIOKOH (pHuc. 23). OH SIBISETCS TaK)Ke XOPOIIUM
PacTBOPUTEIEM MHOTUX OPraHMYecKHUX BemiecTs. 10101 UCIOMb3YIOT /IS IOy~
4YEHUsI KPacUTeJIel U mpunumpomonyona.
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3. Yncio o-cBsieil B MoseKysie
Gensona pasno: 1) 6; 2) 10; 3) 16; 4) 12.
4. BeH3os ¥ TOIyOIl SIBASIIOTCS
1) CTPyKTYpHBIMH M30MepamMu
2) romosioramu
3) reoMeTpUYECKUMH M30MEPAMU
4) OIHUM W TEM JKe BelIeCTBOM
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5. CrpykrypHble (OpPMYJIbl, KOTO-
pble IIPUBEJEHbI HHIKE,

CH, CH,

©/CH3 @ CPH
CH© ©/CH3

CH,4 CH,

OTpaXkkaioT CTPOEHHE
1) onmHOrOo CoejMHEHUA
2) AByX coemvHeHHit
3) Tpex coeauHeHHi
4) d4eThIpex COeIMHEHWIA.
6. BemectBo, opmysna KOTOPOro
Cl
Cl

Cl, naswiBaercst

1) 1,2,4-Tpuxsopbenson
2) 1,3,4-TpuxiopOensos
3) 1,3,6-Tpuxaopbenso
4) 1,2,5-Tpux/10pOEH30T
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O mnpencTaBUTENISIX aPOMATUYECKUX YTJIEBOAOPOAOB — OEH30J€E Lgllg U €10
TOMOJIOTAX — y3ke YIOMMHAJIOCH B IPEABILYIIUX pasziesiax. VX MOJeKy bl HMeloT
HUKTHIeCKoe cTpoenre. HexoTopie 3 HUX 061aaloT pUATHBIM 3anaxoM. I1oa-
TOMY COXPaHMJIOCh MX IPEeXHee MCTOPUUIECKOe HAa3BaHUe — apPOMAMUUecKue yzie-
6000podet. TTo MeXTyHapOTHOI HOMEHKJIAType MX Ha3bIBaloT apenamu. B Hacros-
Iee BpeMsi U3BECTHBI MHOTHE BEIIECTBA, KOTOPBIE IO CTPOEHUIO U XMMUYECKUM
CBOMCTBAM CJIEyeT OTHECTH K aPOMATHYECKMM YIJIEBO/OPOJIAM, XOTS OHM U He
MMEIOT TaKOro 3anaxa. ben3on siB/ISIeTCsl TUIIMYHBIM IPeICTaBUTesIeM apoMaThie-
CKUX yTJIEBOZIOPO/IOB; B €r0 MOJIEKyJie TeCTh aTOMOB YTJIePO/ia.

Crpoenue monexyJisl Gensomna. Mosnexyisipras Gpopmyia 6ensona — CH.

DKCTIepUMEHTHI MOKa3a/i, YTO IIPH TOBBIEHHO TeMmIlepatype U B IpH-
CYTCTBMHM KaTaJIM3aTOPOB K KakMIOil MOJeKy/e 6eH3osa MPUCOEMHAIOTCS TPU
MOJIEKYJIBI BOOPOZA M 00pasyeTcs IMMKJIOTEKCaH:

S
t, KaTaIu3aTop HC CH,

CeH, + 3H, b, | |
H,C._ _CH,

ch,

STO CBOMCTBO JOKA3bIBAaeT, 4TO OEH30J MMeeT LUKJINYEeCKOe CTPOEeHHE.
PaccMOTPUM 3JIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIBI 6enzouia.

B Moekysie GeH3071a y KaXIO0TO aToMa yIJIEpOJa OIHA S- M J[BE P-3JIeKT-
POHHBIX OpGUTATH THOPUAM30BAHDI (sp’-rHGPUIN3AIMS), & ONHA P-dIIEKTPOHHAS
opburans HernbpuaHas. Bee TPy rHGPUIHbIE IEKTPOHHbIE OPOUTATH, IIEPEKPbI-
Basich, 06Pa3yIOT G-CBSI3U, KOTOPblE HAXONSATCS B OJHON IUIOCKOCTH, M YTJIbI
Mexny HuMu paBHbl 120°. /[Be U3 HUX NEPEKPBIBAIOTCS C TAKUMHU XKe opburassi-
MU ZIBYX COCEJHUX aTOMOB YIJIEPOAA, @ TPEThsl — C S-dJEKTPOHHOI 0opOUTATIBIO
aToma Bomopoza (puc.20), T.e. KaXablii aToM yriepoxa 3/ech obpasyer TpH
o-cBsi3n. HermOpuansoBanHasi 2€KTPOHHAs p-OPOUTAJIb KaXk/0ro aToMa yrie-
POJIa IIEPEKPHIBACTCS C TAKMMH K€ BIEKTPOHHBIMU OPOUTAIAMU ABYX COCEIHUX
aTOMOB yrieposa, obpasysi eIMHOe T-2IeKTpPoHHOe obiako (puc. 21).

DJIEKTPOHHASA TUIOTHOCTb B T-JIEKTPOHHOM OOJIaKe pacrpe/ie/ieHa paBHO-
MepHO. IlepekpbIBaHie TPOUCXOIUT HAJ IJIOCKOCTHIO U IO/ IIOCKOCTBIO G-CBSI-
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Puc. 20. Cxema o6pasoBanus G-cBsiseil B MoJexye Gensona

3eil. Bee cBs3u Mexly aTOMaMu yriiepofia OTMHAKOBHIE, T. €. B MOJIEKyJIe GeH30Ma
HET MPOCTHIX 1 IBOWHBIX CBsA3eil. PacCTOsIHUE MeX/Ty eHTPaMU COCEIHHX ATOMOB
YIJIEpO/ia COKpAIAETCst M CTaHOBUTCST oguHAKOBBIM — 0,139 M. C noso6HbIM siB-
JICHUEM BBI YK€ MO3HAKOMUJIMCH TIPU M3YYEHHH AIKA/UEHOB, COCPKAIUX CO-
TpsiKeHHble ABoHHbIe cBsisu (§ 11). Biaroxapst conpsikeHmio Mosekyna 6eH30/1a
CTaHOBUTCs Gostee ycToitumBoii, Gensos Gosee CTOEK K JEHCTBUIO OKMCIMTEIei,
PeaKIMi NPUCOCIMHEHNs] 3aTPYIHEHbl, a PEAKIMM 3aMElIeHUs] UAYT JIETKO.
YnpomeHHo Mosekyry GeH30/a M306paKaloT B BHJE MIECTHYTOJIbHUKA C
BITMCAHHON B HEr0 OKPY/KHOCTBIO, CHMBOJIMBHPYIOIEH eMHOe T-3]eKTPOHHOE
061aKo, WM HCHOMIB3YI0T GOPMYITY, Mpeioxennyio @. Kexkyze (cnpasa):

0,14 um

Puc. 21. CxemMa 06Da30BaAHUS T-CBS3EH B MOJICKVIIe BEeHROTA
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Coedunenusn yznepoda ¢ 6000p000M, 6 MONEKYAAX KOMOPHIX
umeemcsa 6eH307bHOE KOALUO, UAU AOPO, OMHOCAM K apomamue-
cxum yaneeodopodam (apenam). Obwan popmyna apenos CH,, ..

Otserbre Ha Bompocel 1—3 (c. 66).

H3omepHusa u HOMeHKJaTypa. [Ipu 3aMelienyy B MoJieKyJie Gensona Bojo-
POJHBIX ATOMOB PA3/IMYHBIMH PafiiKajaMi 00pa3yIoTCsi TOMOJIOTH GeH30/1a, Ha-

pHMep:

(|3H3 (|3H2—CH3 (|JH2—CH2—CH3
~ C\ . L b C\
i “‘i@‘f“ SOOT
HCX—/CH HEG 3wl .CH HCX—/CH
CH CH CH
MeTnI6eH30. ATUIIOEH30I TiporunaGeH3on
(Tosyour)

WM COKpAIeHHO:
C,H,—CH, C,H,—C,H, C,H,—C,H,
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Jlist roMOJTOTOB GeH30/a XapaKTepHa M30MepHsi 3aMecTHTeei:

G, CH,
CH,
u
9THIIOEH30]1 1,2-mumeTinGenson

Taxske XapaKTepHa M30MEpHs TOJOXKEHHs] 3aMECTHTEI.

Ecmm B Mostekye GeHsosa aToMBI BOIOPOZa 3aMeIEHbl HECKOMBKHME pa-
AMKaNaMH, TO o6pasyioTcsi opmo-, Mema- ¥ napa-npousBojHsle Gensona. [Ls
HaNMEHOBAHUS TaKUX BEIIECTB aTOMBI yriiepoza B opMysiax HyMepyIoT, a 060-
3HAYEHUsI OpMO-, Mema- U napa- MUULYT COKPAIIEHHO:

i
CH, CH, C
I l HC{ASCH
L C\ e CH3 S C\ | ; : I
H?s@zlc HC|6<1>2(I3H HEZ >y JCH
5 3 5 3 C
HC 7 CH HC\4/C\ |
CH CH TCH; CH;
1,2-iumernnbenson 1,3-mumernnbenson 1,4-mumeTnnbenson
(o-kcuoa) (M-KCcumIoM) (n-xcunon)
HC=CH, W3BecTHBI apoMaTHyecKhe COelvHeHMs, B GOKOBBIX e-
| TAX KOTOPBIX MMEIOTCS Pa/IMKaJIbl HEIPeIeIbHBIX YIIEBOAOPO-
C noB. IIpocTeiinim npencTaBuTeIEM TAKUX YIJIEBOAOPOOB SIB-

| | + Cmupon yuacmeyem 6 peaxyusx noiumepusayuu. To

HCX—LCH  obpacusiercst Tem, uto B GOKOBOH IeMH €rO MOJEKYT cozep-

CH KUTCSI HETIPE/eTbHBIN pa/iuKas BUHMIL B pe3sysbrare peakiuu
CTHpOI obpasyeTcsi OJIUCTUPOIL.

HC /Q\CH JIAETCA 6UHUNOEH30I, VI CUPOIL.




