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CaepxconpsikeHue (TUIEPKOHBIOTAINSA )

Teopuu KMCIOT U OCHOBaAaHUW B OPraHUYECKON XUMUU

XuMH4YecKHe CBOICTBAa OPraHM4YeCKHX KHCJIOT W OCHOBaHMWH (peakiMoHHAas
CIIOCOOHOCTH M KAU€CTBEHHBIEC PEAKIUH)
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§1. UnaykruBHbIii 3 PexT

OnHUM U3 CBOWCTB KOBAJICHTHOH CBSI3U SIBJIETCS] HEKOTOPAst MOABUKHOCTh 3JIEKTPOHHOM
moTHOCTU. OHA crtocoOHA CMENIaThCsl B CTOPOHY OJIHOTO U3 aTOMOB.

Ecnu KOBaJleHTHOM CBS3bIO CBSI3aHbl JIBa COBEPIIEHHO TOXJIECTBEHHBIX aTOMa, TO
AIIEKTPOHHAS TUIOTHOCTH OyNeT PaBHOMEPHO paclpesiesieHa MEXAYy STHMH aTOMaMd W CBS3b
Oyzaer HenoyApHON. ATOMBI, CBS3aHHbIE HEMOJISIPHOW KOBAJIEHTHOH CBSI3bI0, HE HECYT 3apsoB,
OHM 3JIEKTPOHENTpaIbHbI, HanpuMmep B Mosiekyne ataHa CHs — CHs.

Ecnu oauH u3 aToMoB 0ojiee 3JIEKTPOOTPHUIIATENEH, YeM €ro HapTHep IO CBS3U, TO
AIIEKTPOHHAS TUIOTHOCTh OYAET CMeIleHa B CTOPOHY JTOr0 aTOMa W CBs3b OyIeT MOJSIPHOM.
ATOMBI, CBS3aHHBIE MOJISIPHOHM CBSI3bI0O, HECYT YAaCTUYHbIC 3aps]bl, 0003HaYaeMble IpeyecKon
OykBoii "nenpTa" (3). ATOM, OTTATUBAIOUINIA JIEKTPOHHYIO IJIOTHOCTH G-CBSI3U B CBOIO CTOPOHY,
npuoOpeTaeT YacTMYHBIA OTpHLATENbHBIA 3apsa o— Ilpu paccMoTpeHMM mapbl aToMOB,
CBSI3aHHBIX  KOBAJICHTHOW CBS3bI0, OoJiee  3JEKTPOOTPUIATEIBHBI  aTOM  Ha3bIBAIOT
3JIEKTPOHOAKIENTOpOM. Ero maprHep mo G-cBsSI3M COOTBETCTBEHHO OyJIeT MMETh PaBHBIM IO
BEJIMYMHE JIEPUIUT SJICKTPOHHOW IUIOTHOCTH, T.€. YACTUYHBIA ITOJOKUTENBHBIA 3apsa O+, u
OyzeT Ha3bIBaThCs NMEKTPOHONOHOpOM. Hanpumep, eciau B HenossipHyro Mosekyiny metana CHy
BBECTH JJIEKTPOHOAKIIETITOPHBIE 3aMECTUTEIH, TO UX CBSI3b C aTOMOM yTJIepojia OyJIeT MOJISPHOA.
CMmerieHue >I€KTPOHHOM IUIOTHOCTH MOJSIPHOM G-CBA3M 0003HA4aeTcsl MPSAMON CTPEIKOM,
COBIIQJAIOIIEH C BaJIECHTHOM YE€PTOUYKOM.
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Hanuune nossipHON CBS3M B MOJIEKYJIE CKa3bIBAa€TCsl HA COCTOSHHMM COCEIHHUX CBSI3EH.
OHU UCHBITHIBAIOT BIUSHHUE MOJISPHOM CBS3U, U UX 3JIEKTPOHHAS MJIOTHOCTh TAK)KE CMELIAeTcs B
CTOPOHY DJIEKTPOOTPHUILIATEIBHOTO D3JEMEHTA, T.€. MPOMCXOAMUT Ieperada SJIEKTPOHHOTO
s dexra.

CMmenieHre SJIEKTPOHHOM IUIOTHOCTH IO LEMHM S-CBA3EH HA3bIBAE€TCS MHAYKTHBHBIM
3pdexTtom u obo3Hauaercs OykBoil [. MuayktuBHbI 3ddexT nepemaercss mo uenu ¢
3aTyxaHueM. HampaBiieHHe CcMelIeHHsT 3JEKTPOHHOM IUIOTHOCTHM BCEX S-CBA3EM  TaKkke
0003Ha4YarOT NPSAMBIMH CcTpenkaMu. MHAyKTUBHBIN 3 PeKkT nepegaercsa Mo LEenu ¢ 3aTyXaHHUEM.
HanpasieHue cMelieHus 31eKTPOHHON IIIOTHOCTH BCEX S-CBsI3eH Takke 0003HAYaIOT MPSIMBIMU
CTpEJIKAMHU.
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Hpyroi 3¢ deKT AeiHCTByeT He depe3 CBsI3M, a HENOCPEACTBEHHO 4epe3 MPOCTPAHCTBO
WJIM MOJIEKYJIBI PACTBOPUTEIS; €ro Ha3bIBalOT 3 dekToM mois. YacTo oueHb TPYIHO pa3AenuTh
9TH J1Ba 3¢ (HeKTa, HO BO MHOTHX CITydasx 3TO ObUIO CAENAHO; MPU ITOM, KaK IMPaBUIIO, UCXOIHIN
u3 Toro (akra, 94To 3P HEKT MO 3aBUCUT OT T€OMETPUU MOJIEKYINbl, a HHAYKTHBHBIN A deKT
3aBUCHT TOJIEKO OT IIPUPOJIBI CBSI3CH.
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Hanpuwmep, B moKka3aHHBIX BbIIIE H30Mepax 1 U 2 WHAYKTUBHBIC Y3PPEKTH aTOMOB XJIOpa,
BIIMSIIOIME Ha MosioxkeHue uiekTpoHoB B rpynne COOH (a cinenoBarenbHO, U HA KUCIOTHOCTb,
onuHaKkoBbl, MOockoIbKy Mexxay Cl1 m COOH HaxonsaTcst omHU U Te ke CB3H, a d3((HEKTH Mot
pas3JInYHbI, TaK KaK MPOCTPAHCTBEHHOE PACIOJIOKEHHE B U30Mepe 1 TakoBO, UTO aTOMBI XJIOpa
HaxoxsaTcs 6mmke k rpynne COOH, uem B n3omepe 2. CpaBHEHHE KHCIOTHOCTH M30MEpOB | u 2
JOJDKHO — IO0Ka3aTh, JEWCTBUTENBHO JM HUMEIOT MecTo d3(dextsl mnond. IlomydyeHnnsle
OKCIIEpUMEHTAIbHBIE JaHHBIC TOATBEPAUIIM, YTO BO MHOTHX Cilydasx 3(QeKTsl moiis ropasao
Oojee BakHbBI, YeM MHIYyKTHUBHBIC 3(pdexTrl. Yame Bcero ob6a tuma 3¢pPexToB paccMaTpUBaIOT
BMecTe. DyHKIIMOHANBHBIE TPYIITEI MOKHO KJIACCH(PHUIMPOBATH HA AIIEKTPOHOAKIENTOpHBIE (—I
IPYIIIbI) ¥ 3JEKTPOHOAOHOPHBIE (+]-rpymnbl) M0 OTHOIIEHUIO K BOJOPOY.

DJIEKTPOHOAKLENTOPHbIE 3aMeCTHTE/M, T.€. aTOM WM Ipyla aTOMOB, CMEIAOLIIE
JJIEKTPOHHYIO IUIOTHOCTh G-CBSA3M OT aTOMa yIJepoja, MpOSBIAIOT  OTPULATEIbHBIH
UHAYKTHBHBIN 3Q ekt (—I-3¢ddekr). DnexTpoHOZOHOPHBIE 3aMECTUTENH, T. €. aTOM HJIM TpyIna
aTOMOB, CMEIIAIOIINE 3JIEKTPOHHYIO INIOTHOCTh K aTOMY YIJIepoJia, IPOSBIISIOT MOJIOKUTEIbHBIN
UHAYKTHBHBIN 3 ekt (+I-0ddexT).

JIEKTPOHO/IOHOPHBbIE 3aMeCTHTEeJIH, T.€. aTOM WIM TpyNla aTOMOB, CMEIIAOLIHe
AIIEKTPOHHYIO IUIOTHOCTH K aTOMY YIJIEpOAa, TPOSBISIOT TTOJIOKUTENBHBIA WHIYKTHBHBIHI
sbdekt (+Hl-addext). +1-OddexT nmposBisroT anudpaTudeckre yrieBoIOpOAHbIE paIUKaibl, T.€.
IKWIBHBIE PAIUKAIBl (METHII, 3T U T.J.). BOJBIIMHCTBO ()yHKIIMOHAIBHBIX TPYIII MPOSBIISIOT
—I-3¢dexT: ranorensl, aMMHOT YA, THAPOKCHIIbHAS, KAPOOHMIIbHAS, KAPOOKCUIIbHAS TPYIIIIbI.

WunyktuBHbIA 3QQeKT nposiBiseTcs U B Cilydae, KOTJa CBS3aHHbIE aTOMBI yIiepoja
pas3JINYHbI 10 COCTOSHUIO TMOpuan3anuu. Hanpumep, B MoseKyse nporeHa MeTUiIbHas rpymnma
nposiBisier  +H-3ddeKxT, MOCKOTBKY aToM YIIepoa B HeH HAXOAUTCS B S -THOPHIHOM
COCTOSIHMH, a Sp’-THOPHIM30BaHHBII aTOM (TIpH JBOMHON CBSA3M) BBICTYIIACT B POJH
AIIEKTPOHOAKIIETITOPA, TaK KaK UMeET 00Jiee BHICOKYIO AIEKTPOOTPULIATENIbHOCTD.
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ITpu nepengaye MHAYKTUBHOTO 3 (eKTa METHIILHON TPYIIIBI HA IBOMHYIO CBSI3b B MIEPBYIO
ouepellb €€ BIMSHUE UCTIBITHIBAECT MOJBUKHAS T-CBA3b. CMEIlIeHNE €€ NEKTPOHHON IIOTHOCTH
IOPUHATO 0003HAYaTh M30THYTOH CTPEIKOW, MAYyIIeW K TOMY aToMy, B CTOPOHY KOTOPOTO OHa
cMelaeTcs.

§ 2. Me3omepubliii 3¢ et 3P PeKT conpsKeHns)

Jlpyroil pa3HOBHUHOCTBIO IEKTPOHHBIX 3PPEKTOB SIBISETCS ME30MEPHBIN 2P PEKT.



MeszomepHblit 3¢ (eKT TakKe SABISETCS PE3yNbTaTOM IepepaclpeieeHus SIEKTPOHOB, KOTOPOE
MPOUCXOJUT B HEHACHIIIEHHBIX U, OCOOEHHO, B COMNPSDKEHHBIX CHUCTEMax C y4acTHEM HX T-
opbutaneii. Hanpumep, cBolicTBa KapOOHMJIBHOM TIpYIIbI MOJHOCTBIO HE OIMUCBHIBAIOTCS HHU
kiaccuueckor (opmynoit (1), HU TpaHUYHON CTPYKTYypou (2), MmoiaydyaeMod IyTeM CIBHUTA T-
AIIEKTPOHOB:

e b

C—=0 =+—»

\c:;o}
e
1 2 3

JlelicTBUTENbHASI CTPYKTYpa IPEACTaBIsET cOO0M HEUTO MPOMEXYTOUYHOE, T. €. THOpuL
(3), mis kotoporo crpykrypa (1) m (2) SBASIOTCS KaHOHWYECKUMHU (QopMamu. 3/1eCh TaKXKe
BO3MOKEH MHIAYKTUBHBINA 3P PEKT, Kak 3TO oKa3aHo B cTpykType (1, 2), HO OH ropa3so MeHbLIe,
4eM ME30MEpHBIH A(PQPEKT, MOCKOIbKY G-3JEKTPOHBl HAMHOTO MEHbIIE MOJSAPU3YIOTCS U
[I03TOMY MEHEE MOABUKHBI, UYEM TT-3JIEKTPOHBI.

MHorue coeJMHEHNs: MOYKHO aJIeKBaTHO OIHUCATh CTPYKTYPHOH (GopMyIoi, ogHako 1is
LIEJIOT0 psAZla APYIMX COCJUHEHUN 3TOr0 HEJAOCTAaTOYHO. Peub UAET O COENMHEHUSAX, B KOTOPBIX
oHa WM Oojee CBA3BIBAIOIIMX OpOMTaJed NpPUHAAJIEKAT HE TOJBKO Iape aToMOB, HO
OXBAaTHIBAIOT TPHU SJpa WM Jaxe Ooblliee 4yucio snaep. Takoro poaa cCBsi3b Ha3bIBAKOT
oenoxanuzosantou. I103TOMy UCIONIB3yEeMBbIi, 0OBIYHO, XUMUKaMHU CIIOCOO M300pakeHus cBszen
MEXJly aTOMaMM B BMJI€ OJHOM, JBYX WJIM TPEX 4YEPTOYEK, 0003HAYAIOIIMX YYACTHE B ITUX
CBA3SIX  COOTBETCTBEHHO  JIBYX, UE€TBIp€X WJIM IIECTH  3JEKTPOHOB,  COBEPIIECHHO
HEYIOBJIETBOpUTENIEH. B neficTBUTENBHOCTH B 0Opa30BaHMM HEKOTOPBIX CBS3E€H YYaCTBYIOT
Jpyrue U Jaxke ApoOHbIE YMCIIa 3JIEKTPOHOB. ITO MOKHO BHUJETh Ha NPUMEpE 3TaHOAT-aHHOHA
(auleraT-aHMOH), B KOTOPOM, II0 JAHHBIM PEHTTEHOCTPYKTYPHOI'O aHalIM3a, aTOMbI KUCJIOpOAa
HEepa3IMuuMbl, a o00€ yIJIepoJ-KUCIOPOIHbIE CBSI3M MMEIOT OJMHAKOBBIE MEKAaTOMHbIE
paccTosiHus, T.€. COAEPKAT OAMHAKOBOE YHCIIO JJIEKTPOHOB
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OTH TPYAHOCTH MPHUBEIH K TOMY, YTO MOJICKYJIBI, CTPYKTYPhl KOTOPBIX HE MOTYT OBITh
OTHCAHbI B BHUJIE OAHOW KJIacCHYECKOW (POpPMYIBI, CTadl U300paxarh KOMOWHAIIMEH TBYX WU
0oJbIIEr0 YHcIa KIACCHUECKUX CTPYKTYpP, TaK Ha3bIBAEMbIX KAHOHUYECKUX CMPYKMYp,
CBSI3aHHBIX CTpENKaMu C JByMs ocTpusiMH. [1yTh, 10 KOTOPOMY OJIHA U3 ATHX CTPYKTYP MOXKET
MEepPEXOUTh B JAPYTYIO, YacCTO YKa3bIBAIOT C MOMOIIBIO M30THYTOM CTPENIKH, "XBOCT" KOTOpOH
MOKA3bIBAET, OTKY/IA ABMXKETCS DJIIEKTPOHHAS 1apa, a €€ OCTPHUE — Ky/1a OHA JIBUKETCS.

Ecmn rpynma >C=0 comnpsikena co cBsazpio >C=C<, nonspu3aius MOXeT Nepe1aBaThCs
JaNbIIe TTOCPEICTBOM T-3JIEKTPOHOB, KaK, HAlIpUMep, 171 2-0yTeHalb:
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HpI/I OTOM IMPOUCXOJUT ACTOKAIM3aAlUA 3apsaaa, 4YTO MPUBOAWUT K HEXBATKE 3JICKTPOHOB
Ha aromax C-3 u C-1, kak B MpoCcTOM KapOOHWJIBHOM COEAMHEHHUH. Pazmuume Mexay Takoi
nepegavyel yepes3 CONpsKEHHYI0 CUCTEMY M MHIYKTHUBHBIM 3()(eKTOM B HACBHIILIEHHOW cHUcTEMe
COCTOUT B TOM, YTO B JJAHHOM Clly4yae IpH Inepenade mo uenu 3¢gdexr ocnabusercs B ropasao
MEHBIIEH CTENEeHH, a MOJSPHOCTh COCEAHUX aTOMOB YIJIEpO/ia Yepe1yeTcsl.

Crabunuzanus BCJIEICTBHE JEJIOKAIM3ALUKN TIOJIOKUTEIIBHOTO WM OTPHUIATEIBHOTO
3apsa B HMOHE C Yy4YyaCTHEM €ro m-opOuTased MOXKET SBHUTHCS OCHOBHBIM (DaKTOPOM,



00yCIIOBIMBAOIIMM OOpa30BaHWE COOTBETCTBYIOIIETO WOHA. Hampumep, crabunmuzanus
(dheHOKCHI-MOHA BCJICACTBUE JCIOKATU3AIMK €T0 3apsaa C ydacTHEM JeJIOKaTM30BaHHBIX P-
opOuTaneil apoMaTUYECKOro KOJIblla B 3HAYUTEIBHOM CTENEHU OTBETCTBEHHA 3a KHUCJIOTHBIC

cBoiicTBa (peHoa:
g

OH
Brenine cxomHas gelokaan3alus KMEET MECTO U B HEANCCOUMNPOBAHHOM (1)€HOJI€ C ydyaCTuem
Hel'IO,I[eJIeHHOﬁ Iapel SJICKTPOHOB aTOMa KHUCJI0pOoda:
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Ho B »53TOM ciydae mNpOMCXOAMT pa3[elieHHue 3apsiia, BCJIEICTBHE YEro Takas
JeToKanu3anusl  Oy/leT COOTBETCTBEHHO MeHee OJ(PQEeKTUBHOH, dYeM TMpH CTaOMIM3aluH
(dbeHokcHuI-noHa.

Mesomepnbie 3 deKThl, M0J0OHO WHIYKTUBHBIM, BBI3BIBAIOT MOJISPU3AIMIO MOJICKYTT B
X OCHOBHBIX COCTOSIHUSIX M MOSTOMY CKa3bIBAIOTCS Ha (PU3NUYECKHUX CBOIMCTBAX COCIMHEHHU.
Cy1ecTBeHHOE pa3jinyue MEXIy MHIYKTUBHBIMU U ME30MEPHBIMU 3(P(PEKTaMU COCTOUT B TOM,
YTO €CIM HHIYKTUBHBIE 3(PQEeKTsl MOTyT AeHCTBOBAaTh KAaK B HACHIIEHHBIX, TaK U B
HECHACBHIIIEHHBIX COCIMHEHUSX, TO ME30MEpHbIe A(P(EKTHl MOTryT [eHCTBOBATH TOJIBKO B
HEHACHIIIEHHBIX W, OCOOCHHO, B CONPSDKEHHBIX COeAMHEHUSIX. HAYKTUBHBIE 3 (PEKTHI CBSI3aHbI
C DJeKTpoHaMu (O-CBsI3ei, a ME30MEpHbIe-C DJJCKTPOHAMU T-CBSI3€H M p-opOuTaieil.
WunykTuBHBIE 3((EKTh NEpeAaroTcss TONBKO Ha CPAaBHUTEIBHO KOPOTKHE PACCTOSHUS B
HACBHILICHHOW IIeTM, B TO BpeMsi Kak Me30MepHble 3((EKTHl MOTYT NepeiaBaThbCsi OT OJHOTO
KOHIIa CPABHUTEILHO OOJBIIUX MOJIEKYS K JPYroMy TPH YCIOBUHU HAJIMUMUS COMpPSDKEHHS (T. €.
JIeNTOKaI30BaHHbIX T-OpOUTaei).

§3. CBepxconpsizxenue (rMMEePKOHBIOTALMSA)

NunykTuBHBIN 3 (HEKT alKUIBHBIX TPYII, KaK U CIE0BAI0 0XKHJ1aTh, yMEHBIIAETCS B PAAY:
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OpHako, eclii alKWIbHBIE TPYIIIBI CBSI3aHbl C HEHACBILICHHONM CHUCTEMOM, HAIpUMED C
JIBOITHOM CBSI3bI0 UM OEH30JIbHBIM KOJIBLIOM, 3TOT HOPSAOK HapyIIaeTCsl U B Clydyae HEKOTOPBIX
COIPSDKEHHBIX CHCTEM M3MeHsieTcss Ha oOparHblif. TakuM o0pa3oM, MO-BUIMMOMY, aJKUJIbHbIE
TPYNIbl CIOCOOHBI MPH HEKOTOPBIX OOCTOSATENHbCTBAX BbHI3bIBATh CMEIIEHUE JJIEKTPOHOB C
MOMOIIIBI0 MEXaHHW3Ma, OTIMYHOTO OT HWHAYKTHUBHOrO 3¢¢ekra. ITo yAasoch OOBSCHHUTS,
pacliupyB TOHSATUE CONPSDKEHUS WIM ME30MEpHOTro 3(dexta u MPenrnoyiokuB, YTO
JIEeIIOKaIM3aLUs 3JIEKTPOHOB IIPOUCXOIUT C YY4aCTHUEM JJIEKTPOHOB COCEAHUX O-CBS3EHU:
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O1oT 3(pdeKT NOoMyYusl Ha3BAHUE CBEPXCONPAXCEeHUs (2unepKouviocayuu), C €ro
MOMOIIIBIO YIAIOCh OOBSICHATH Psii HEMOHATHBIX paHee sBicHud. CleayeT MoA4epKHYTh, YTO B
JNEHCTBUTENPHOCTY HE TMPOMCXOAUT OTIICIUIGHWE IMPOTOHA WM, IOCKOJBKY, €ClId OH
NEPEMECTUTCSI U3 TEPBOHAYAIBHOTO TOJOXKEHHUS, TO OJHO M3 YCIOBHUN, HEOOXOAMMBIX ISt
JeJIoKaIn3aluu, OyieT HapyIeHo.

OO0pamienne oxxugaeMoro (MHIYKTUBHOTO) Psijia AJIEKTPOHOJOHOPHBIX cBoicTB (CHj3 >
MeCH; > Me,CH > Me;C) MOXHO OOBSICHUTB T€M, 4TO 3(PPEKT TUIEPKOHBIOTAIIMN 3aBUCHT OT
HAJIMYUSL aTOMOB BOJOPOJA, CBS3aHHBIX C G-YTIEPOJHBIM aTOMOM HEHACHIIICHHON CHCTEMBI.
ScHo, uTO 3d(deKT TunepKoHBIOTallMk JOJDKEH ObITh MakcuManbHbiM y CHi-rpymnmel u
oTcyTcTBOBaTh Yy MesC-rpynmst:
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O¢ddext runepkoHbIOTalMM  ObLT  HCIONB30BaH ISl  OOBSACHEHUS  OOJbIIei
TEPMOJIMHAMHUYECKONW YCTOMYMBOCTH TAKHX AJIKEHOB, Y KOTOPBIX JBOHHAs CBS3b HE SIBISECTCS
KOHIIEBOM, Hampumep B 2-MeTHWJIOyTEeHe-2, MO CPAaBHEHHUIO C M30MEPHBIMH COEIUHEHUSMHU C
KOHIIEBOH JBOMHON CBSI3bI0, HampuMep 2-MeTHiIOyTeHe-1; B 2-MeTnnlOyTeHe-2 uMeeTcs: AeBSTh
BOJIOPOJHBIX aTOMOB, CIOCOOHBIX Y4acTBOBaTh B THUIEPKOHBIOTAIlMHM, a B 2-MeTuiOyTeHe-1-
TOJIBKO TISATH:

CH5 CH;>
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2-mMeTunOyTeH-2 2-metunOyTeH-1

B pesynbpTare 3TOro MpeuMYIIECTBEHHO O0pa3yroTCs ajJKeHbl ¢ HEKOHIIEBOM JBOMHOM
CBSI3BIO B PEAKIHMAX, B KOTOPBIX BO3MOXHO Tak)Ke 00pa3oBaHHE COOTBETCTBYIOIIMX M30MEPOB C
KOHIIEBOM [JBOMHOM CBS3pI0, a Takke HaONIOaeTcss OueHb OBICTpas M30MepH3alus MeHee
CcTaOUIIBHOTO COeIMHEHNUs B Oosiee ctabuiibHOe (2-MeTunoyTeH-1 B 2-MeTunOyTeH-2).

§4. Teopuu KUCJOT M OCHOBAHUII B OPraHUYeCKOH XUMHUHU

Cy1iecTBYIOT J1Ba OOMICTTPUHSTHIX CIIOCO0a OMpeIeNieHUs MOHSITHI KUCI0Ta U OCHOBAHUE

— onpenenenus bpencrena u Jlprouca.
bpeHcTenoBckasi KUCJIOTHOCTh U OCHOBHOCTH OPraHUYeCKUX COeAUHEHU M

ITo bpencreny xucnomer — 3T0 COeIMHEHUS, CIOCOOHBIE K OTJa4e MPOTOHA, & OCHOBAHUSL
— COCTMHEHMSI, CTIOCOOHBIC TPUHUMATD MTPOTOH.

Jlroboe BemecTBO MOXET paccMaTpUBAThCS KaK TOTEHIMANbHAas KHUCIOTa, C
OTHIEIIJIEHWEM MPOTOHA MPEBPAIIAOIIAACS B CONMPSIKEHHOE TaHHON KHCJIOTE€ OCHOBAHUE.
TouHo Tak ke m000€ BEIIECTBO MOXKET pPacCMaTpPUBAThCs M KaK OCHOBaHHUE, TOCTE
MIPUCOETMHEHUS TPOTOHA TPEBPALIAIOIIECECS B CONPSHKEHHYIO JAHHOMY OCHOBAHUIO KUCIIOTY:

AH + B & A + HB'
Kucioma OCHOBAHUE  OCHOBAHUE KUCIOMA

Kucnora AH u ocHoBanue A~, Tak xe kak © HB™ u B, siBasorcs CONIPSKEHHBIMU KUCJIOTHO-
OCHOBHBIMH TTapaMHU.



Kucioma OCHoedHUe
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MYPAGLUHAAKUCIOMA dopmuam anuon

Jns nuccoumanuu ciaaObIX 3JEKTPOJIMTOB B pa30aBICHHBIX BOJHBIX pPAacTBOpax Mepoi
KHCJIOTHOCTH SIBJISIETCS TIOJIO)KEHUE PABHOBECHS B PEAKIIUU:

AH oH + 4
KoHcranTta paBHOBecus (qUCCOLMAIIMN) JIJIs1 STOM PEaKIIMH:
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OTa BeIMYMHA, KaK IpaBuiio, MHOro MeHble enquHunbl (maxe aiuss CH3;COOH K,=1,76 10°=10"
4’7). Jiis GompIiero ynoOcTBa BBOJSAT MOHATHE BETHUUHB pK,:

pK, =-1gK,
Uem Menble pK, TeM 0OIbIle KHCIOTHOCTh coenHeHus o bpencreny. Hampumep: e meTana

pK,= 40, y meranona 16, y Boasl 14, y denona 9,8, y yKCycHOHW KHCIOTHI 4,7, Y COJISTHOM
KHCJIOTHI MEHbIIIE 1.

Tabmauua 1

3naueHue pK, HEKOTOPBIX OPraHUYECKUX COETMHEHUN
Kucnora pK,
XJiopHas
A3oTHas
Comnsinast <0
CepHas CuIibHBIE KHCIIOTBI
Bbenzoncynbdokuciaora
TpunuTpoMeTan
[TuxpunoBas 0,4
TpuxnopykcycHas 0,7
II{aBeneBas 1,2
Cepnucras 1,8
docdopHas 2,1
XIopykcycHas 2,9
AszoTuctas 33
benzoitnas 4,2
YkcycHas 4,7
[IupuanHUN-KaTHOH 5,2
JImMmoHHas 5,4
CepoBonopoiHas 7,2
bopnas 9,2
AMMOHMI-HOH 9,2
denon 9,9
Hurpomeran 11,0
DTuiMepKanTaH 12,0
Bona 14,0
OTHUIIOBBIN CIUPT 18,0
AnieToH 20,0
AnnnuH 27,0
AMMuak 30,0
Tomyon 35,0
Meran 40,0




OCHOBHOCTb COEJMHEHHMI OLIEHUBAIOT IO BENWYMHE pK, CONPSKEHHBIX C HUMHU KHCIIOT.
Yewm Gonbiie pK,, CONpsHKEHHOM KUCIIOTHI, TeM 00JIbIIIe OCHOBHOCTD.
Hanpumep: s metmiiamuna CH3NH,, onenuBatot pK, conpsyKeHHON ¢ HUM KUCIIOTBI:
CH3NH;3 < CH;NH, + H'
J111 OLIEeHKM OCHOBHOCTH MHOT/A UCIIOJIb3YIOT U BENUUUHY pKj:
pK, =pK,,, —pK, ,tnepK,, =14
Hanpumep: mns ykcychoit kuciotel pK, = 4,7, 3nauut pK, = 14 — 4,4 = 9,3 (OCHOBHOCTh
COIPSIKEHHOI'O OCHOBAHUS, T.€. alleTaT-uoHa).

Ecin wm3mensierca arom, IO CBSI3M KOTOPOTO C AaTOMOM BOZOPOJA IIPOUCXOIUT
MOHM3AIMsI, TO 4YeM OOoJbllle MPOYHOCTh ITOM CBSI3U, TEM MEHbIIE JOJDKHA OBITh KOHCTaHTa
aucconpanuu. Takoe COOTBETCTBUE ACUCTBUTEIBHO MMEET MECTO IMPHU CONOCTABICHUH KUCIIOT
HX ¢ aromamu X, OTHOCAIIMMHUCS K JIEMEHTAM OJHOM U TOM K€ TPYIIIHIL.

Tabnuua 2
pKa HEKOTOPBIX COEqUHEHUN
CBsi3b O-H S-H N-H P-H
Ecs,kJx/Monb 459.8 365,7 3499 263,3
pK, 16(H,0) 7 (H2S) 35 (NHa») 27(PHs)

IIpu cpaBHenuu xe pK, coemunenud HX, umeromux atomel X, KOTOpPbIE OTHOCATCS K
3JIEMEHTaM PAa3HbIX IPYII, HO OJHOTO M TOTO k€ MEepuoja, BUAHO, YTO TAKOE PACCMOTPEHUE
ABJIIETCS YIPOIIEHHBIM, TaK Kak IpHUpoJia aromMa X UMEET CYIIECTBEHHOE 3HAU€HUE. DJIEMEHThI
OJIHOTO TIEpHO0/Ia UMEIOT TeM OO0JIbIIIee CPOJICTBO K AJIEKTPOHY, YeM OoJbIiie adheKTUBHBIN 3apsi
sapa, U 3TOT QaxTop sBsieTcs onpenenstommmM. B pesynsrare H,O u H,S — Gonee cunbHbIe
kucinorel, yeM NHz u PH3 cOOTBETCTBEHHO, XOTsA 3HEPrUM paspbiBa CBA3EH B IMEPBBIX
COEIMHEHUAX OOJIbLIE, YEM B ITOCIICTHUX.

Jlns ompeznenieHUs] BIMSIHUS 3aMECTUTENIEH HAa KOHCTAHThI JUCCOLMALMU OPraHUYEeCKUX
KHUCJIOT OEpYyT CEpUI0 KUCIIOT, B KOTOPBIX OCTAETCS HEM3MEHHBIM CKEJET MOJIEKYJIbl U MEHSIETCS
JuIb  3aMmectuTenb. OOBIYHO OLIGHWBAETCS BIMSHHUE 3aMecTuTelled Ha u3MeHeHue K,
3aMENICHHBIX KUCIIOT MO CpaBHEHUIO ¢ K, He3aMeleHHON KUCIOTHI (BOAHBIE pacTBOpHI, 25°C).

[Ipu paccMoTpeHMM BIMSHUSA 3aMECTUTEIEH MOXHO BHAJalle, HE YYUTHIBAs y4acTHs
pacTBOPUTEINS, NPOAHAIM3UPOBATH BIUSHHUE 3aMecTUTENEN Ha K, COOTBETCTBEHHO 3aMENIEHHON
KHCJIOTBI B Tra3oBoM (aze U, HCIONb3ysd NpelICTaBIeHUs 00 JJIEKTPOHHBIX 3pdexTax
3aMecTUTENe U 0 MeXaHu3Me Tepeadn 3TuX 3PPEeKToB K PEaKIMOHHOMY LIEHTPY, PEICTaBUTh
cebe BHYTPEHHIOIO JIJIS IaHHOM MOJIEKYJIbl IPUUUHY U3MEHEeHUs K, IpU cMEHe 3aMecTUTENEH.

PaccmoTpumM BiusiHME 3amMecTUTENNEed Ha u3MeHeHue K, B CepUM 3aMEIIEHHbBIX YKCYCHBIX
KHUCIOT. BosblIne KOHCTaHThl MOHU3ALMU XJOp- U OpPOMYKCYCHOW KHUCJIOT N0 CPAaBHEHHIO C
GTOpYKCYyCHOM OOBSCHAIOTCS TEM, 4YTO B Tra3oBoi ¢a3e (B OTCYTCTBHE pPaCTBOPUTEs)
cTabuau3alus aHMOHA OCYLIECTBIISIETCS BHYTPUMOJIEKYJSPHO U, YeM OOJiblle MOJSPU3YyEMOCTh
MPUMBIKAOIIET0 K aHHOHHOMY LIeHTpY ocTaTka (Br > Cl > F), Tem cTabunpHee aHHOH.

CunpHOE BIIMSHUE HA KOHCTAHTHI JUCCOLUAIIMN MOXET OKa3bIBaTh 3aMECTHUTENb, €CIIU OH
CHOCOOEH K HEMOCPEICTBEHHOMY B3aUMOJICHCTBHIO C KapOOKCUIIBLHOM Ipynmoi ¢ oOpa3oBaHueM
NCEBAOLUUKINYECKUX coelnHeHnH. OJIHUM M3 TaKuX XOpOILIO H3YYEHHBIX B3aUMOJEHCTBUI
ABJIsIeTCS 00pazoBaHKue BOJOPOHON cBs3u. [locaenHsas MoxxeT 0Opa3oBhIBATHCS B 3aBUCUMOCTHU
OT MPHUPOABI 3aMECTUTENs JTUOO0 MPU yYaCTHM KHUCIOPOJHOIO aToMa KapOOKCHUIILHOM TIpYMIIbI,
a0 3a cyeT BOAOPOAHOTO aroma TOW e rpynmbl. [lepBoe B3auMoneHCTBHE MPUBOAMT K
yBeIU4YeHUI0 K, BTOPO€ — K YMEHBIICHHIO K, IO CPaBHEHUIO C COCAUHEHUEM, HE UMEIOIINM
3aMECTUTEI.

Hampumep: Bcnenacteue oOpazoBaHusi BOAOPOAHOU CBsi3u K, CAMIMIOBON KHUCIOTHI MHOTO
6osbie, yeM K, H30MEpHBIX €il M- 1 I-OKCUOEH30MHBIX KUCIIOT:



COOH

OH 0,
~~ COOH
OH
OH OH
pK,=2.98 pK,= 4.06 pK,=4.48

VYBenuueHne KOHCTAHThI — JUCCOLMalMU  oOyclaBiauBaeTcss  Ooyiblled  dHepruent

00pa3zoBaHus BOJOPOJAHON CBSI3U B aHUOHE CAMIIMIIOBOM KUCIIOTHI, YeM B HEAMCCOLIMUPOBAITHON
Mmosiekyne. Takum oOpazom, BOAOpOHAs CBsI3b OOJblle CTAOMIM3UPYET KOHEYHOE COCTOSHUE,
4eM HCXOHOE.
Eciu o6pazoBaHue BHYTPUMOJIEKYJSIPHOH BOJOPOIHOM CBSI3M MPOUCXOAUT MPU y4aCTHH
BOJIOpOJIa KapOOKCHUIIHLHOW TPYMIBI, KaK 3TO UMEET MECTO B 0-MeTOKcHOeH30iHOU kucnote (),
TO, HAa00OPOT, CTAOWIM3UPYETCSI MCXOJHOE COCTOSIHUE M BCIEACTBHE OSTOT0 KOHCTaHTa
auccormanuu ymenbinaercst (pK, =4,02); npyu 3TOM BO3MOKHO, 4YTO HaOJI0OJIa€MOE 3HAUCHUE
pK,, B OCHOBHOM 00YCIIOBJIEHO CYIIIECTBOBAHHEM B paBHOBeCHU OTKPHITOM (hopmabl (1I):

P
- 0—CH,
(‘ : (1
O,// \O . \

a .....O

_H

(D (ID
Ecnu B Mosekyne umeercs JBe KapOOKCHUIIbHBIE TPYIIIBI, TO KUCIOTA XapaKTEepU3yeTcsl IBYMs
koHctanTamu jauccoumarnmu K; m K. K; T.e. KOHCTaHTa &Iucconuamuy MOJEKYJbl Bcerna
OoJiblle, YeM KOHCTaHTa IUCCOIMAllid 00pa30BaBIIETOCs HOHA.

Hanpuwmep: COOH pK; =1,23

|
COOH pK, =4,19

Kpome snexkTpoHHOro BIUSHUS, NEPEJaBa€MOro B OCHOBHOM IO JIMHUU KOBaJEHTHBIX
CBSA3€H, 3aMECTUTEIb MOXKET OKa3blBaTh BIIMSHUE HAa KOHCTAaHThl MOHU3ALMU OPraHMYECKHUX
KHUCJIOT TPU BBEACHUU OOBEMMCTBIX 3aMECTHUTENel, 0COOEHHO Ha OJM3KOM pacCTOSHHUU OT
KapOOKCHJIBHOW I'PYTIIbI, TAaK KaK 3aMECTUTENN OYAyT CO3/1aBaTh MPEMATCTBUS JUIsS COJIbBATAIIMH
KaK KHCJOTbI, TaK M B OOJbIIEH CTENEHW COOTBETCTBYIOIIETO AaHHOHA. JTO JOJKHO
JIeCTabUIN3UPOBaTh KOHEYHOE COCTOsIHME OOJIbIle, YeM UCXo/HOoe. B pe3ynbraTe 3TO MPUBOAUT
K CHIDKEHHIO KOHCTAHThl JAMCCOLMAIMM, YTO W HaOiojaercs B anudaTuyeckoMm psiay MpH
YBEJIMUEHUH Pa3BETBIICHUS LIEIIH.

CnupThl JUCCOLMUPOBAHBI B BOJHBIX PAacTBOPaX 3HAYMTEIHLHO MEHBIIE, Y€M KHCIOTHI, YTO
CBSI3aHO C MEHbILIEH JEIOKAIN3alMed OTPULATEIBHOTO 3apsia.

@®eHosbl IUCCOLMMPOBaHbl Ha HMOHBI B BOJAHOM pacTBOPE B 3HAUUTENHHO MEHbIIEH
CTETIEHU, HO BJMSIHHUE 3aMECTUTENeH MpOsBIsETCS CUJIIbHEEe, OCOOCHHO KOI/a IOCIEIHNE
ABIIIOTCS DJIEKTPOHOAKIENTOPAaMH U XapaKTepusyroTcss OonpmnMm —M-3dpdextom. MHorue
COEZIMHEHUS C ITHX MO3UIHUI SABIAIOTCS aM()OTEPHBIMHU.

KucnotHocTs 1 0CHOBHOCTB 10 BpeHcTeny sBIsSeTCS YaCTHBIM ciiydyaeM 0oJjiee IUPOKOro
IIPEJICTaBJICHUS O KUCJIOTaX U OCHOBAHUSAX, JAHHOTO JIBIOMCOM.

B otnuume or bpeHcTena, MONOKUBIIETO B OCHOBY XapaKTEPUCTUKU KHCIOTHO-
OCHOBHBIX B3aHMOJIEHCTBUI NEPEHOC MPOTOHA OT KHUCIOTHI K OCHOBaHUIO, JIbIOHC Mpeanoxui
OLICHUBAaTh KHUCJIOTHbIE W OCHOBHBIE CBOMCTBA OPraHWYECKHUX COEIUHEHHUI MO CIOCOOHOCTH



NPUHUMATh WM TPEAOCTABIATh JJIEKTPOHHYI0O Tapy ¢ TOCIEAYIONMM 00pa3oBaHUEM
KOBAJICHTHOM CBSI3U.

ATOM, TNPUHUMAIOMIMKN 3JIEKTPOHHYIO TMapy, SBISETCA AaKIENTOPOM, 3JIEKTPOHOB U
COCTMHEHHE, UMEIOIIIEE TaKOH aToM, (DYHKIIMOHHPYET KaK KUCIomd.

ATOM, TpPEAOCTaBIAIONIMI HEMOAENECHHYIO JJIEKTPOHHYIO Mapy, SBISETCS JIOHOPOM
3JIEKTPOHOB M COCIMHEHNE, UMEIOIIEE TAKON aTOM, SBJISIETCS OCHOBAHUEM.

bonee ob6mas QopmynupoBka JIpronca MO3BONSIET pacCMaTpPUBATh OOJBIIOE YHCIO
OPTraHWYECKHUX PEaKIIMi, B KOTOPHIX YU4aCTBYIOT KUCIOTHI JIbrorca — 3eKTpOopUIbHBIC peareHThI
Wi ocHoBaHus JIbtonca — HyKJIICOUITbHBIE PEAreHTHl C SUHON MO3UIMH KUCIOTHO-OCHOBHBIX
B3aUMOJICUCTBUIA.

B pesynbraTe B3auMoJeHCTBHS KUCIOTHI M OCHOBaHUA JIplonca Ha aTome-aklenTope
3JIEKTPOHOB BO3HUKAET OTPULIATEIIBHBIN 3apsi/l, @ Ha aTOME-JIOHOPE JICKTPOHOB MOJI0KUTEIbHBIN
3apsin, W oOpasyercss OO COSAMHEHHE, COJepKaliee KOOPIWHAIMOHHYIO CBS3b, JHOO
KOMIUIEKCBI,  Ha3bIBa€Mble, B  COOTBETCTBMM C  MEXaHMU3MOM HUX  0OOpa3oBaHUf,
AJIEKTPOHOJOHOPHO-AKIENTOPHBIMHU WJIH MPOCTO TOHOPHO-AKLETITOPHBIMH.

Kucnoramu Jlstonca sIBISIOTCA 4acCTHUILIBI, COJEPKALIME HU3KHUE MO YHEPTUM BaKaHTHBIE
opOuTanu (H+, BF3, AICl; kaTHOHBI ¥ TAJIOTCHUIBI TIEPEXOTHBIX METAIIIIOB Ag+,SnC14), a TakxKe
COCTMHCHMUS, COJISPIKAIINE TT-CBS3H, CONPSIKEHHBIC C 3aMECTUTEISMU C 00IbITMM —M-3(peKToM.

OcHoBanusmu JIbronca SBISIIOTCS COSIUHEHHUS, COACpPIKAIUe aTOMBI C HEMOIEJICHHBIMHU
9JICKTPOHHBIMHM TIapaMH WJIM T-CBS3W (B TOM 4YHCJIE apOMATHYECKHUE M TETEPOIUKINYECKHE
COCIMHEHMS), JTOHOPHAsA CHOCOOHOCTh KOTOPBIX YBEJIMYEHA 3aMECTUTEINSIMH, MPOSBIISIONIUMU
+M-3ddexkr.

Kucnorst Jlstouca (AlBr3, ZnCl,, BF3) pearupytor ¢ ocHoBanusimu Jlstouca (Br, CI,

R,0).
JIpIOMCOBCKHE KHCIOTHOCTh U OCHOBHOCTH OPTaHMYECKUX COCIUHEHUUW MOTYT OBITh OLIEHEHBI
JUIIb OTHOCUTENBHO — IYTEM ONpPENESICHUs SHEPTUM B3aUMOJCHCTBUS PA3IUYHbIX COCIUHEHUN
C OJIHMM M TE€M K€ CTaHJAPTHBIM COCAMHEHUEM, SBIISIOMMUMCS COOTBETCTBEHHO OCHOBAHUEM WJIU
kucnotoil Jlptonca. Bce ocranbHble (akTOpbl (B YaCTHOCTH, PACTBOPHUTEINb, TeMIlepaTypa)
JIOJIKHBI OBITh OUHAKOBBIMU.

Psn oTHOCHTENBHOCTH KHMCIIOT U OCHOBaHMU JIbloMCa HE HOCUT CTOJb YHUBEPCAIBHOIO
XapakTepa, Kak st KUCJIOT U ocHoBaHUM bpencrema. OTHOCHUTENbHAsT OCHOBHOCTh OCHOBAaHMIA
JIptorca MOKET CYyIIECTBEHHO 3aBUCETh OT TOr0, KaKasi KMCJIOTa MPUHSTA 33 CTaHAApT.

Crnenyer 3aMeTUTh, YTO KUCJIOTHOCTh U OCHOBHOCTH CHUJIBHO 3aBUCAT OT PACTBOPHUTEIIS.
OOBIYHO B pacTBOpHUTENE, KHUCIOTHOCTh KOTOPOTO BBIINIE KHCIOTHOCTH BOJBI, CHJIa KHCJIOT
YMEHBIIIAETCS, a CUjla OCHOBAaHUM Bo3pacTaeT. B pacTBopurene ¢ 6ojiee BRICOKOW MO CPAaBHEHHIO
C BOJIOM OCHOBHOCTBIO CHJIa KUCJIOT BO3PACTAET, @ CUJIA OCHOBAHUN YMEHBIIAETCS.

JIbIOMCOBCKHE KUCIOTHI M1 OCHOBAaHHS corjacHO [TupcoHy, MOTyT OBITH MOIpa3ieieHbl Ha
JIBA THIIA: JKECTKHE U MATKHE.

JloHOpHBIE aTOMEI HCECMKUX OCHOBAHUUL XapaKTEPU3YIOTCS BBICOKOH
ANEKTPOOTPHUIATENIBHOCTHIO, HU3KOW MOISIPU3YEMOCTbIO, OHU C TPYAOM TEPSIOT CBOU 3JEKTPOHBI
Y TIO3TOMY TPYIHO OKHCIISTFOTCSI.

JIOHOpHBIE aTOMBl MACKUX OCHOBAHULI WMEIOT Malyl0 3JIEKTPOOTPUIATENBHOCTb,
OOJIBIITYIO TIOJIIPU3YEMOCTD, JIETKO OKHCIISTFOTCSI.

Ha ocHoBanuu »THX XapakTepucTHK [IMpCOH Mpeaiokuil CIeayIyo KIiaccupurayuo
OCHOBAHUIL:

Tabnuua 3
Knaccudukanus ocaoBanuit no [Mupcony
XKectkue ITorpanuunbie Msrkue
H,0 PO, |CeHsNH, R,S CN

HO™ ClO4 CsHsN RCN CO




CH;COO™ CI’ Ny~ R,S” H'
RO™ ROH Br- I R"
R,0 NH; SCN™ C,H,
RNH, F R;P CeHe
N,H,4

XKectkre ocHOBaHMS JETKO 00pa3ytoT BOJIOPOTHBIE CBSI3H.
AHaJIOrM4HO KUCIOTHI JIbtonca MOTyT OBITh MOpa3/ieieHbl Ha )KECTKHUE U MSTKHE.
AKIETITOPHBIE aTOMBI JHCeCMKUX KUCI0mM 001a1at0T OOIBIINM TOJI0KUTEIBHBIM 3apsiioM,
UMEIOT MaJIblil 00beM, HU3KYIO MOJISIPU3YEMOCTb, BBICOKYIO AJIEKTPOOTPHUIIATEIHHOCTb.
Msaexkue kuciomesl WMEIOT aKICNTOPHBIA aToM Oojbliero o0beMa ¢ Malloi
3JEKTPOOTPULATENBHOCTHIO, BBICOKYIO MOJISPU3YEMOCTD.
CaMoO#l KEeCTKOM KHCJIOTOM SIBISIETCS IPOTOH, CaMbleé MSATKHE KHUCIOTHI — KaTHOHBI
MEPEXOIHBIX METAJUIOB.
Ha ocHoBanum 3TuX XapakTepucTuk [IMpCcoH Mpeiokui CAeIyoy0 K1accuuKkayuio KUciom:

Tabnuma 4
Knaccudukanus kucnot no [lupcony
Kectkue Ilorpanuunsie Msirkue
T 702t Cu
Li’ Sn** Ag’
Na" B(CH3)s Hg"
K’ R;C* Pd*
Mg>* SO, CH3Hg"
Ca*" I,
ALY Br,
BF; ICN
AlCl; Kap6enst
TpunuTpoben3on
R-C=0 XHWHOHBI

XKectkue kuciIoTHl OoJiee 3HEPTUYHO U ¢ 0Opa3zoBaHHEM OoJiee MPOUYHBIX COCTUHEHUMH
pearupyroT ¢ KECTKUMU OCHOBAHUSIMH, a MSTKHE KHCIOTBHI — C MSTKUMHM (IIPUHLIMII KECTKUX U
MATKHX KHUCIOT M ocHoBaHMM — JKMKO). D10 mpaBmiio ObUIO YCTaHOBJIEHO NPH M3MEPEHHU
OTHOCHUTEJIbHOM yCTOMUMBOCTH KOMIUIEKCHBIX coeAuHeHuid. OOpa3oBaHue 0oJiee yCTONYMBBIX
KOMIIJIEKCOB NP B3aUMOECHCTBUHU KUCIIOT U OCHOBAaHMH OIMHAKOBOI'O XapakTepa OblLIO Ha3BaHO
«CUMOHO30M.

OtHocuTenbHAsT MATKOCTb MWJIM JKECTKOCTb KHCIOT M OCHOBAHMM 3aBHCHUT OT
pactBoputena. PacTBopuTenu, XOpOIIO COJBBATHPYIOUIME >KECTKHE AHWOHBI, T.€. aHUOHBI
MaJjioro pasmMepa, yMEHbIIAIT UX aKTUBHOCTb U JIEIAI0T MEHEEe KECTKUMU.

Msrkue oCHOBaHUS COJIBBATUPYIOTCS TEMH KE PACTBOPUTENISIMHU 3HAYUTEIIBHO MEHBIIIE U
BCIICZICTBUE ITOI'0 Pa3JINYUs B KECTKOCTU U MATKOCTH PACTBOPUTEIIEH TAKOI'O TUIIA CTAHOBSTCS
MEHEE BBIPa)KCHHBIMH.



W3noxxenurnie NpCACTABJICHUA IIUPOKO HCIOJb3YIOTCS B HeOpFaHI/I‘IeCKOI\/JI XUMHH, a
TaKXe MPU PaCCMOTPEHUHU MPOLIECCOB coibBaTanuu. B nmocnenuee Bpems teoputo JKMKO cranmu
MNPUMCHATH U JJI1 HHTCPIIPCTALIUN JAHHBIX 11O PaBHOBCCHBIM OPTraHUYCCKUM IIPOLICCCaM.

§5. Xumuyeckne cBOCTBA OPraHU4ecKUX KUCJIOT U OCHOBAHMI
(peakuMOHHAS CTIOCOOHOCTH M KaYeCTBEHHbIE PeaKIum)

XuMHYecKHe peaKuH, XapaKTepHbIe 1/ THAPOKCHIICOJEPKALIMX COeJUHEHU .
I'unpokcuiiconepkalue COEAUHEHHUS] UMEIOT B CBOEM COCTaBE OJHY WJIM HECKOJIBKO
THJIPOKCUIIBHBIX TPYII; K HUM OTHOCATCS] OHO- U MHOT'OQTOMHBIE CIIUPTHI, (DEHOJIBI U JIp.
a) OKuClIeHHE CIUPTOB OCYLIECTBIIIETCS B JOCTATOYHO JKECTKHUX YCIOBMSX (t°, Kucias cpena):
NEPBUYHbIE CIIMPTHI OKUCIIAIOTCA 10 JIbJETUA0B, BTOPUYHbBIE — IO KETOHOB, TPETUYHBIE — HE
OKUCJISIFOTCS (B CTAHAAPTHBIX YCIOBUSX )
2K,Cr,O7 + 2H,SO4 + H,O — 2K,S04 + 2H,CrO4 + H,Cr, O4

CH3 — CH2 —OH + HCI'O4_ + 2H+ ~ H,0 CH3 — CH2 -0- CI'O3HQJr —> CH3— C\ + HQCI'O3
—112
H

CH;— CH - CH; + HCrO4” +2H" - CH;—C-0-CrO;H," > CH; — C — CH; + H,CrOs
| -H,0 I

MPOTNaHoI-2 aleToH

0) KauectBeHHast peakiuus Ha MHOTIOAQTOMHBIE CHUPTHI (IJIMLIEPUH) CBA3aHA C TEM, YTO B
pacTBOpe MHOTOATOMHOT'O CIIUPTa AUCCOLMHUPYET, KAK MPaBUIIO, OJJHA TUAPOKCHIbHAS Tpynna, a
OCTQJIbHBIC HEIUCCOIMUPOBAHHBIC TUJPOKCUIIBHBIE TPYIMIbl YBEIUYUBAIOT CTAOMIBHOCTH
aHMOHA MHOTI'0ATOMHOTO cnupta. B cBsizu ¢ 3TuM atroMm Bogoposa B -OH-kuCIOTHOM ILIEHTpe
MHOTOAQTOMHOTO CIHpTa CHOCOOEH 3aMemlaThCsi Ha aTOM MEIU MPU B3aHUMOJCUCTBHH C
ruapokcuaoM meau (1), maBast pacTBOPUMBIN OKpaIlIEHHBIA KOMILIEKC.

H
|
H2C| — OH OH HO —C|H2 H2C| —O0 ~_ . / :0 —(|j H,
u
HC —OH + HO c| + HO—CH — HC—0: — T~ 0-CH
| e | -2H,0 | \H |
H,C —OH HO — C H, H,C —OH HO — C H,

B) Kucnoraocts (I)CHOJ'IOB S3HAYUTCJIBHO BbBIINIC, YEM Y CIHUPTOB, T. K. CTaOUIIBHOCTh aHHOHA
SHAYUTCIBbHO IMMOBBIIIACTCA 3a CYCT JACJIOKAIM3aluu OTPHULATCIBHOI0 3apdaja I0 CHCTEME
COIIPSKECHHBIX CBA3EH ApoOMaTHUYCCKOTIO s1pa.

§
@—OH + H-»0 :‘( <—[ + H 30"

®eHo, ABIAACH OOJiee CHUIIBHOW KHMCIOTOHM, yeM anudaTUdyecKue CIUPTH (3TaHOJ, B
YaCTHOCTH), HO cllabee MUHEpPAIbHBIX KUCIIOT, CIIOCOOCH pearupoBaTh ¢ TMJIPOKCHUAOM HATPHS,
00pa3yst paCTBOPUMEIi B Bojie (PE€HOIST HATPHSI.

C¢HsOH + NaOH — C¢H5;0ONa +H,O
Ho npu no6asnennu pazdasnennoir H,SO4 BHOBB BoiziesieTcs: HeHO (00pa3yeTcst IMYIbCHs).
C¢HsONa + H,SO4 - C¢HsOH + NaHSO4



r) KauectBeHHas peakius Ha ()EHOJ — KAa4eCTBEHHAs PEaKIUsi Ha TUAPOKCHII, CBS3aHHBIH C
HEHACBHIIEHHBIM aTOMOM YTJepoaa oOycloBiIeHa TeM, 4To Bogopox B OH-kuciaoTHOM meHTpe
(eHona crocobeH 3amMenaTbcsl Ha aTOM JKelle3a, Tak Kak (eHosbl — 0oJiee CHIIbHBIE KHCIIOTHI,
yeM coupThl. CooTBeTCTBYIOUMH (PEHOKCHA — aHWMOH CTaOMIM3UpYyeTCs 3a CYeT p-T-T-Ti-
conpsbxerus. [lpu oOpazoBanuu ¢enonsta sxene3a d-opOutaim wmona Fe3+ Bcrymaior B
CONPSDKEHUE C CHCTEMOH COINpPSHKCHUS B (PEHOKCHI-aHHUOHE, YTO IMPHBOAUT K YIJIHMHEHUIO
CHCTEMBI CONPSDKCHUS, B PE3yJbTAaTe COCJAWHCHUE CTAHOBUTCS OKPAIICHHBIM, T. K. MOTJIOLIAET
CBET B BUIMMOI 00macTu
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XuMHYecKHe peaKIMi AMUHONPOU3BOIHBIX AJH(ATHYIECKOT0 H APOMATHYECKOTO PSI/I0B.
Amudarnyeckue paaukaibl, o01anas MOJOKUTEIbHBIM HHAYKTUBHBIM 3¢ ¢dexrtom +I,
YBEJIMYHMBAIOT JIEKTPOHHYIO IUIOTHOCTH Ha aToMe a30Ta W, COOTBETCTBEHHO, CIIOCOOHOCTH
aMHUHOTPYIIBI CBS3bIBaTh NMpoTOH (H+), mosTomy amudarmyeckue amuHbl OoJee CHIIbHBIC
OCHOBaHMS, yeM ammuak NH3.
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B apomarnueckux amMuHaxX, B aHWIMHE, B YaCTHOCTH, HETOJICJICHHAS JJICKTPOHHAsS Iapa aroma
a30Ta HaXOJUTCS B COINPSDKEHUM C T-3JICKTPOHHON CHCTEMOU apOMAaTHYeCKOro sapa, OHa MEHee
JIOCTYIIHA JUIsi 00pa30BaHUsl CBSI3U C IPOTOHOM, IMOATOMY aHUJIIMH — OoJiee ciaboe OCHOBaHHUE,
4eM aMMHaK U, TeM OoJiee, yeM anu(aTnyecKuii aMHH — METHJIAMHUH.
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