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LllecmuyneHHbIe 2emepoyuKsibl C OOHUM 2emepoamomMoM

BaXxHenlumm npeacrtaBuTeNeM LLECTUYNIEHHbLIX LIMKNOB C OOHUM
retepoaToMoM sBnsgeTca nupuauH. BnepBble nupuanH Obin
BblAeNeH aHrmmmnmcknm Xxmmmkom Tomacom AHgepcoHom B 1849

. U3 NPOoOyKTa CYyXOW MeperoHKn KOCTEeEW, TaK Ha3blBAeMOro
KOCTHOIO OerT4.

PaccMoTpumM Ha npumepe rpynnbl ninpuanHa.
[lpocTenwinm yneH paga — NMPUAnH.
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ArNeKTPOHHOEe CTPOEeHune

[MTMpUANH — LWIECTUYNEHHbIN FreTEPOLNKN C OAHUM aTOMOM
asora — Mo CBOEMY 3MEKTPOHHOMY CTPOEHUIO HanNnOMWHAET
beH3os5. Bce aTtombl yrriepoga M aTtoM asoTa HaxoOsaTcsl B
cocTosaHUN sp?-rmbpuamnsaumm, n sce o-ceasm (C—C, C—N u
C—H) nexatr B ogHom nnockoCctn. N3 Tpex rmbpuaHbIx
opbutanenm asoTa OBe BCTynakwT B 0Opa3oBaHME TI-CBA3EWN C
OBYMA atomMamMu yrrepoga, a TpeTbsl opbuTtanb coaepXuT
HENodENEeHHYID rMapy OneKkTPOHOB. 3a CYET 9rieKTPOHa,
Haxogsileroca Ha HermbpugHon p-opbutanu, aTtom asoTa
y4dacTBYeT B obpasoBaHUM eOuHOro 9fieKTPOHHOro obrnaka c
Sp-arfiekTpoHaMm NATU aTOMOB yrrepoaa. ATOM asoTa C Takum
SNTIEKTPOHHBIM CTPOEHUEM Ha3bIBAOT MUPUANHOBBLIM.



Mupnanu FivpnaunHoeLA aToMm aloTa

Takmm obpasom, nUpMaOMH YOOBMETBOPSIET KPUTEPUAM
apoOMaTUYHOCTN — WUMEET MIOCKUN LMUKIT, COMPSKEHHYHO
ONEKTPOHHYIO CUCTEMY, OXBaTbIBAIOLLYIO BCE aTOMbI LiMKNa U

coaepxalllyto 6-p-aneKTPOHOB COrmacHo npaBuny XoKKens
(4n+2npun=1).



dusnvyeckme cBouCTBa

[MupnanH — BecuBeTHaAs XWOKOCTb C PE3KUM XapaKTEepHbIM
HEMNPUATHLIM 3anaxoMm, pacTBOpUMasa B BOAE U KuUNALWasa npu
Temneparype 116°C .

[MTnpngnH a00BUT.

CmelumBaeTcs ¢ BOOOW U C OpraHMYeCcKMMIN pacTBOPUTENSMU,
nveeT OomnblLUOE MPUMEHEHWE B KayecTBe pacTBOpPUTENS U
KaTtanusatopa npu XMMUYecKnx peakLusix.



XnMmmnuyeckue cBomcrTBa

XMMnYeckme cBOUCTBaA nNuMpuanHa cXooHbl CO CBOWCTBaMWU
beHs3ona. [NposiBnseTr apomatnyeckme ceomcTea (bornee spko
BblpaXeHHble, YeM Y MNATUYSIEHHbIX FETEPOLMKNOB), OOHAKO
pacnpegerneHme 9reKTPOHHOM MMOTHOCTU B MUPUAOUMHE HE
BMNONMHE pPaBHOMEPHOE, OH MPOSABMSET HEHACbIWEHHOCTb B
bornbluen cteneHn, Yem 6eH3on (HO MeHbLUe, YeM TUO(PEH).
XnmMmunyeckue peakumm nmpuanHa MOXHO nogpasferiutb Ha
criegyroLime TUMbl:

- peakLmnn aMmMHHOIo a3oTa;

- peakumnmn anekTpodubHOro 3aMeLleHNs B AAPE;
- peakumnmn HykneodunnbHOro 3aMeLleHNs B AAPE;
- peaKkLunmn nNpucoegnHeHUs;

- peaKkLnn OKNCNEHNSA N BOCCTAHOBIIEHUS.



XnmMmunyeckmne cBoUCTBa

1) peakyuu aMuHHO20 muna

OcCHOBHbIe CBOMUCTBa

B cBaA3nM c Tem, 4TO HenodeneHHas J3neKkTPoHHad napa asoTa He
y4acTBYET B COMNPSHKEHUN U LENNKOM NMPUHAOANEXUT a3oTy, NMPUANH Npo-
SIBMSIET CBOMCTBA OCHOBaHWUSI, BMIM3KOro Mo OCHOBHOCTWU K aHUMUHY, HO
ropasgo Oonee cnaboro, 4yem anudarnyeckne amuHbl. [upnauH
B3aMMOAEUCTBYET C CUNbHLIMWU MUHEPASrbHbIMW KUCITOTaMKU, TakKUMN, Kak
ranoreHBoAopoaHble, CepHasi, azoTHas, obpasys conu:
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0) nnpnaonH obpasyeT KOMMIEKCHbIe CONMM C ranonaHbIMU arnkuriamMmu
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2) peakuum aneKkTpodpunnbHOro sameLleHuns

ATOM asoTa NMPUONHOBOIO KonbLa BCcrieacTeue oonbLUeN
aJ1IekTpOoOTPULATENBLHOCTM MO CPAaBHEHUIO C aTOMOM Yrrepoaa Urpaet porb
3J/IeKMPOHOaKuenmopHo2o0 3amecmumesnisi Il poda, 3aTpyOHSAIOLLErO
anekTpodurbHble peakumn (MO cpaBHEHMIO C BEH305I0M) U HanpaBnAKOLEro
3aMecTuTernb B NOfioXKeHne 3.

A) HutpoBaHue nnupunanHa ygaeTcsi OCYLLECTBUTb TOSTbKO B XKECTKUX

ycriosusax npu 370 °C geiicTBreM HUTPATOB B cpene KOHLIEHTPUPOBAHHOW
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Hun3knin BbIXOO M OYEHb XECTKUE YCHOBUSA peakumm obycrnoBneHbl eule u
npespalleHneMm nupugmHa B CUNbHOKUCIION cpede B KaTUOH MUPUOUHUA,
KOTOpbIW €elle 0Ooree Oe3akTUBMPOBaAH B OTHOLUEHUWU 3NEKTPOPUNLHOIO
3amelleHna. AnknnbHble 3aMeCcTUTENN HECKOSTbKO YBENMNYMBAKOT aKTUBHOCTDb
NMPUONHOBOIO Konbua. Hanpumep, HUTpoBaHue 2,4,6-TpumetTunnmpmanHa
YOAETCs OCYLLECTBUTL B Bonee MArkmx ycrioBusx:

CHy CH;,

NaNO; + H, sm NO,
| - NaHSO, + H,0
100 °C

H,C H,C ClH;

B) CynbcbprBaHMe NUPUOMHA TaKkKe OCYLLECTBSAIOT B XKECTKUX YCIOBUAX
— 20 %-HbiM oneymom npu 230 °C:

H,SO, (20 % SO,) X
-
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B) ManoreHnpoBaHue. B 3aBUCMMOCTI OT TeMnepaTtypbl OpomMmupoBaHme
NMPNOMHA OCYLLIECTBIAETCS B 3- UM 2-MONOXEHUS TAKXKE B KECTKUX
YCIOBUSAX:
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300-500 °C .
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') AnknnupoBaHue. [NvpnanH, nogobHO HUTPOBEH30MY, HE CNOCOBEH K
ankunupoBaHUIO Mo aToMaMm Yrrepoda, Ho JIErko obpasyeT YeTBEPTUYHbIE
nnpunanHmesblie conun B pesynbrate N-ankunmpoBaHUS:
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) AumnunpoBaHue. Peakunm aunnmpoBaHus NnMpuanHa rno atomy yrrnepoaa
HEN3BECTHbI, a N0 aTOMYy a30Ta NOYT OYEHb JIErKO, B MATKMUX YCINOBUSIX, C
obpasoBaHneM HeycToNUYMBbIX N-MMPUONHUEBLIX COMEN:
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3) peakuuu HyKrneo(urbLHOro samMmeLleHus

Bcnegctene 3nekTpOHOAKLENTOPHOINO BrUAHUS artoma asoTta Ha a-
YINepoAHbIX aToMax MMeeTcs A0CTaTOMHO Gonbluon &*-3apsia, NO3TOMY
ONns nupuanHa BO3MOXHbI peakumn C HyKNneoduibHbIMU peareHTamu.
[lpyyem BMECTO OTpbiBa MPOTOHA Oaxe npu AOeUCTBUM [0CTaTOYHO
CUINbHOIO OCHOBAHUA OCYLLECTBNAETCS 3amMmelleHne sogopoga. OgHom ns
Ba)XHENLLNX peakuun 3Toro tuna siBnsietcst otkpbitas A. HnunbabuHsim
(1914 r.) peakunss aMMHUPOBaHUA NUpUANHA OEUCTBUEM aMuia HaTpus,
No3BONSA0LAaa Nerko NonyynTb 2- N 4-aMMHONUPUANHGI.
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[ToooOHbIe peakumn HYKNeoduUbHOIo 3aMeELLEHNA MOTYT TaKxe
npoucxoauTb NPy AEUCTBUN OPYINX CUSTbHbIX HYKNeoMuIios
(KOH nipu cnnaeneHnn, @eHunnuTmua mn ap.):
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4) peakuumn npncoeanHeHUs
[TMpuanH rmgpupyeTca Takke nerko, Kak n NATuYneHHble
retepouukribl, c 0bpasoBaHUEM runepuUoOUHa:

AN 20 °C. 0.1 MIla
+3 H, .
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B otnnymne ot 6eH3ona, ninpuanH MoxXeT OblTb BOCCTAHOBIEH
BOAOPOAOM B MOMEHT BbldeneHust (Hanpumep, HaTpuem B
aTunosom cnupte). [unepmanH aBNSETCA BTOPUYHbLIM
LUNKMNYECKMM aMWHOM, OCHOBHOCTb KOTOPOrO Ha LUECTb
NMOPSAIKOB BbILLE OCHOBHOCTW NUpUAMHA.



5) peakumn oKUcneHms U BOCCTaHOBIEeHUSA

a) OkucrneHne nupuagnHa npoucxoauTt TpyaHo. [pu onpegeneHHbIX
YCNOBUSIX peakuus MOXeT natn ¢ obpasosaHmnem N-okucu.

f0l
(H,0, + CH,COOH) N
N )

6) OKWCIIEHVE FOMOMOroB NUPUAMHA NPOTEKAET AOBOMLHO NErko 3a CHeT
OKUCNeHns1 OKOBOW uenquM c obpasoBaHneM FIMpI/I,E(l)MHKapinHOBbIX

KNCNOT.
+
( KMnO —H B-nupuduHkapboHosasi

B-nuxkonuH N Kucrioma (HUKomuHogasl)

BOCCTaHOBJ'IeHI/Ie NnMMpuUanHa I'IpOTeKaeT nierye, 4emy beH3ona.

+6 H
(Na+C,H OH)
nunepuouH



Cnoco6bl nony4yeHus

B Hebonbwom Konuyectse nMUPMOAWMH WU ero romosoru
cogepXxartca B KamMeHHoyronbHou cmorne. CuHTeTuyeckue
METOAbl MNOMnydYeHus nupuanHa He UMEKT MpaKTU4ecKoun
LeHHOCTU. B Hebornblunx KonuyectBax ero nosiydarT no
cnocoby aHrnmnuckoro xumuka Y. Pamsas (1877 r.), nponyckas
napbl auetuneHa W UMaHOBOOOpPOA4A Yepes Harpetyro
rpadpuToByto TPYOKY:
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C (rpacur) =
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[MpousBoaHble NUpuUANHA. 3Ha4YeHne
[MnpuauH, Takke Kak M OEH305, OYeHb CTOEK K OEWCTBUIO PasfnUYHbIX
okucnutenen. Noatomy npu OeNCTBUM OKUCIUTENEN OBLIYHO OKUCHISOTCS
bokoBbLIE LENW, €ecnu OHW uMeroTcsa. Hanpumep, npu  OKUCIIEHUU 3-
METUNNUPUAMHA  nony4vaetcs  3-nupuanHkapboHoBast  (HUKOMUHOBas)
KMcrora:

28 k! COOH
X 3[0] N
— + H50
F =
N N
B kauecTtBe okucnutenen MoryTt 6biTb ncnonb3osaHel KMnO4 (npu
knunsdeHun), K,Cr, O, (H,SO,) n ap. okucnutenn. Amua 3-nmpuant-
KapboHOBOW KNCNOTbI (HUKOMuHamud) aBnsieTcs ButammHom PP:
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OTcyTCcTBME NN HEQOCTATOK B NuLLe BUTammHa PP npneBoguT K passutuio
nennarpbl — «6bonesHn Tpex O» (anapes, oepmMatut, 4eMEHLNS).

ButamnH PP BxoguT B COCTaB HEKOTOPbIX pacTeHMWU, B TOM YuUCIie OH
oOHapyXeH B LWenyxe puca. Yawe Bcero Hegoctatok BuTamuHa PP
HabntogaeTca B a3naTCKux cTpaHax, rge HacerneHue

nuUTaeTcs NOSIMPOBaHHLIM PUCOM.
[TnpnamnHOBOE KOSMbLIO BXOOUT TakKe B COCTaB BUTaMnHa B6, KOTopbIn

COCTOUT N3 CMECU TpEX BELLECTB.

CHO CH>OH CHyNH,

HO CH,OH  HO CH,OH HO CH,OH
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Hepoctatok B opraHuame  nupugokcans —  BGUOXMMUYECKOTO

npelecTtBeHHNKa nupuaokcanbdocdara — Bbi3blBaeT pA4 HapyLleHUU
benkoBoro obmeHa.
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