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BBenenue

TenaeHIs K CHIDKCHHUIO JOJIM ayJUTOPHBIX 3aHATHH B TPOIIEC-
ce 00y4eHus co3/1aeT HE0OOXOIUMOCTh Pa3pabOTKU METOAUYECKUX Ma-
TE€pUAJIOB, MO3BOJISIONINX ONTUMHU3UPOBATh CAMOCTOSITEIILHYIO PadoTy
CTyAeHTOB. IMEHHO MOATOMY JJaHHOE Yu4eOHO-METOIUUECKOe Mocodue
BKJIIOYACT:

o y4eOHBIA MaTepuall, KOTOPbIA CTyAEHTaM TPYJIHO CaMo-

CTOSITEJILHO BBIJICJIUTh M3 00BheMa YUeOHHKAa U CUCTEMAaTHU3UPO-

Bath (pa3a. 5.3, 6.2, rnaBsl 7, 8;), 1100 NMpeICTaBIAIONIUN Hak-

OOJIBIIIYIO CIIOKHOCTh B U3y4eHUH ( T71aBa 1,rimaBa 2; rinaBa 9);

o TEOPETUUYECKUI MaTepual, MpeaBapsIOMKi pa3aeibl 1ado-

PATOPHOTO MPAKTUKyMa, CIIOCOOCTBYIOIIUN JTy4IIEMy OCMBICIIE-

HUIO PE3yIbTaTOB JIAOOPATOPHBIX OIBITOB;

° B ITOCOOMHU COACPKATCSI IPUMEPHI PEIICHUS PaCUCTHBIX

3a/1a4, BBI3BIBAIOIINX HanOOJIbIIIECE 3aTPyJHEHHUE Y CTYICHTOB,;

° 3HAYUTEJIbHBIA O00BbEM 3aJJaHUU JIJI1 CAaMOCTOSATEIBLHON pa-

OOTHI 10 OCHOBHBIM pa3zjieiaM IUCIUILINHBI CIIOCOOCTBYET 3(-

(EeKTUBHOMY KOHTPOJIIO YPOBHS 3HAHUM CTYICHTOB.
Od4eBuIHO, UTO HanOOJIee aKTyaIbHBIMH BBIIICYKa3aHHBIC COCTAB-
JISTOIINE SIBJISIOTCS IS CTYJCHTOB 3a0YHOM M JUCTAaHIIMOHHON (hopM
o0y4eHHUsI, KOTOPBIE CTATKUBAIOTCSA C 3aTPyAHEHUSIMU B 00€CTICUCH-
HOCTH y4eOHHKaMHU U KOHCYJIbTallHOHHBIMH YCIyTaMH; C IPYTOH CTO-
POHBI, CTPYKTYypa U COACPKAHUE METOAMIECCKON pabOThI IPU3BAHBI
CIIOCOOCTBOBAThH MOBBIICHUIO 3(PPEKTUBHOCTH CAMOCTOSTEILHOM pa-

OOTBI CTYJICHTOB OYHOU (hOpMBI 00OyUEHHUSI.



TpeOoBanusi K YPOBHIO OCBOCHUSA TUCHUIIMHBI « X UMMSD)

VYyebHo-MeToIMUeCcKoe MocoOue cocTaBiieHO Ha ocHOBe Dene-
paibHBIX TOCYJApPCTBEHHBIX O0Opa30BATENIbHBIX CTAHAAPTOB BBICILIETO
oOpa3oBaHus 1O HampaBieHUsIM MoAroToBku 35.03.04 Arponomusi u
35.03.03 Arpoxumusi 4 arponovYBoOBe/IeHNEe, B COOOTBETCTBUHU C KO-
TOPHIMU BBITYCKHUK JIOJKEH 00J1aaTh CIEIYIOIUMH KOMIIETEH-
UMM
OIIK-1 - cnocoOeH peniaTh TUMIOBBIE 33/1a4u TPOPECCUOHATILHON
NEATEIIbHOCTH Ha OCHOBE 3HAHU OCHOBHBIX 3aKOHOB MaTeMaTHye-
CKHUX U €CTECTBEHHBIX HayK C MPUMEHEHNEM UH(POPMAIMOHHO-

KOMMYHUKAIINOHHBIX TEXHOJIOTH.
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ITPOTPAMMA KYPCA «XUMMUS»

Y.1. Heopranuyeckasi XuMus

Pa3zBuTne aTOMHO-MOJIEKYJISAPHOr0 y4yeHuss B XuMuu. OCHOB-
HbIC TOHATHS: aTOM; MOJIEKYJIa; OTHOCUTEIbHAsI ATOMHAsi U OTHOCH-
TEJIbHAS MOJIEKYJISIpHAs Macca. MoJIb KaK eIMHUIIA KOJIMYECTBA Bellle-
cTtBa. MousipHas macca.

Baxuenmme XuMH4YecKkre 3aKOHbI. 3aKOH DKBUBAJICHTOB. K-
BHUBAJICHT MPOCTOTO U CIIOKHOI'O BEIIECTBA. 3AKOH COXPAHEHHUSI MACChI
BEIIIECTB, €r0 3HA4YCHUE B XUMUU. B3auMMOCBA3L MEXIy Maccou M
sHeprueu no A. DUHIITENHY. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA;
NanbTOHUABI, OepTOoUIbl. 3aKOH ABOrajpo; CIEACTBUE U3 3aKOHa
ABoraapo.

OCHOBHBIE dTaIbl Pa3BUTHS IIPEIACTABICHUNA O CTPOCHUH aTOMA.
KBaHTOBO-MEXaHWUECKass MOJENb COCTOSHMUS JJIEKTPOHA B aTOME.
DNEKTPOHHBIE U 3JIEKTPOHHOTIpapuueckre (popMysbl aTOMOB 3JIEMEH-
TOB. [Ipunnun [Taymu. [TpaBuno Xynma. Ctpoenne sigpa aroma. M3o-
Tonsl. [I[puMeHeHnEe N30TONOB B OMOJIOTHH.

Ilepuoanyeckui 3aKOH M IepHOAHYECKAsA CHCTEMAa dJIeMeH-
ToB .. MenaeneeBa. B3anmMoCBsI3p MEXKAY CTPOCHHEM aroma M
CTPYKTYpPOH NEPUOIUYECKON CUCTEMBI. DJIEMEHTHI TJIaBHBIX U M000Y-
HBIX noarpymnmn. M3meHenune HamboJiee Ba)KHBIX CBONCTB 3JIEMEHTOB
(3NEKTPOOTPUIIATEIBHOCTh, METANIMYECKUE U HEMETAUIMYEeCKUe
CBOMCTBA, OKMCJIMTEIIbHO-BOCCTAHOBUTEIbHBIE XapaKTEPUCTUKHU) B
IIEpUOAX W TPYHIIAaX IEPUOJUYECKONM CHUCTEMBI. XapaKTEPUCTUKA

QJICMCHTA 110 ITOJIOKCHHIO B HCpHOI[H‘IGCKOfI CHUCTCMC.
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XuMuveckas cBsI3b KaK Crioco0 B3aUMOJICHCTBHSI aTOMOB MEX-
1y coOOM, 3aBUCUMOCTb OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB.

KoBaneHTHass xumuueckas CBs3b. Tumbl (MOJsipHAs, HEMOJSIp-
Has), MEXaHU3MbI C MO3ULHI METOJa BAJCHTHBIX CBSI3€H U MOJEKY-
JSIpHBIX opOuTaneil (OOMEHHBIN, JOHOPHO-AKLIENTOPHBIN). BaxHeil-
IME XAPAKTEPUCTUKH (JJIMHA CBSI3U; IMPOUYHOCTh; KPATHOCTh; MOJISIp-
HOCTb). 3aBUCHMOCTh MEXKJY MOJSAPHOCTHIO CBA3U M PEAKIMOHHOU
CIIOCOOHOCThIO coenuHeHus. CBOMCTBA COEIMHEHUN C KOBAJIEHTHBIM
TUIIOM CBSI3H.

HNonHas cBA3b Kak NpEeAEIbHBINA CIIy4ail KOBAJICHTHOU MOJISPHON
cBsi3u. CBOMCTBA COCAMHEHUN C MOHHBIM TUIIOM CBSI3H. BaJIEHTHOCTH
Y CTEIEHb OKUCJICHUS aTOMOB 3JIEMEHTOB.

Mertamnuueckas cBs3b. CBOWCTBa METAUIOB, OOYCIIOBJICHHBIC
O0COOCHHOCTSIMU METAJITMYECKOMN CBSI3H.

MexMOJIeKyJIIPHOE B3auMoOJieMcTBUE. BomopoaHas CBs3b Kak
BAKHEHUILINN TUII MEXMOJIEKYISPHOTO B3aUMOICUCTBUS, €€ MPUPOAA.
CTpyKTypbl BEHIECTB, OOYCIOBJICHHBIE HAIMYUEM BOJOPOJIHBIX CBSI-
3er. BivsiHue Ha CBOMCTBA COEIMHEHUM. bronorndeckas poJib BOJO-
ponubix cBszer. Cuibl Ban-nep-Baanbca.

KommiieMeHTapHOCTh OMOTIOIMMEPOB.

Xumuyeckasi CBA3b B KOMIUIEKCHBIX (KOOPJWHAIMOHHBIX) CO-
equHeHnsX. COCTaB KOMIUICKCHBIX COCIUHECHUN. THUIMYHBIE KOM-
miekcooOpa3oBarend M Jurasjbl. KoopJMHAIMOHHOE YHCIIO KOM-
JIeKcoo0pa3oBarelis, €ro 3aBUCUMOCTh OT 3apsia KOMILJIEKCO00pa3o-
BaTeJIsl U XapaKTEPUCTUK auranjoB. Kimaccudukanus 1 HOMEHKIIATY-

pa KOMINICKCHBIX COCI[I/IHGHI/II\/’I. QHGKTpOJII/ITI/I‘-ICCKaH Jucconuanmsi.
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N3omepus. buonornueckas pojib KOMIUIEKCHBIX COCIUHEHUMN.

TepMoauHAMHUKA M KHHETHKA NPOTEKAHUSA XHUMHUYECKHX
npoueccoB. BHYTpEHHS dHEPrUsl M SHTAJbIMUS BELIECTBA. 1 EIIOBBIE
ekt xumMudeckux peakuuii. 3akon ['ecca. [lonsiTue 00 SHTpONUHN.
JIBYOKyIIME CUIIbI XMMUYECKOI0 Iipolecca. HampasieHue camornpouns-
BOJILHOT'O MIPOTEKAHUS XUMHUYECKUX peakiui. DHeprus ['mdboca (u3o-
O0apHo-n3oTepMuueckuil noreHuuan). [lousarue o6 suTponuu. Tepmo-
JTAHAMHUYECKUE PACUETHI.

Knaccudukamnust peakuuii B XMMUYECKON KUHETHKE. ['OMO - H
reTeporeHHbie peakuu. CKOpOCTh XUMHYECKOM pEaKIMU, 3aBUCH-
MOCTb OT KOHIICHTPAlUM PEArupyrolunx BELIECTB, TEMIIEPATYPHL.
Bnusiane npupoasl pearupyromux BemectB. Karanus. Katanuszatopsl,
VX POJIb B XUMHUYECKOU peakuuu. ['OMOTE€HHBIN U I'€TEPOreHHbIA Ka-
Tanu3. ABTokatanus3. @epMeHThl Kak OMOJIOTHYECKUE KaTaau3aTophl.

OOpaTumMble 1 HEOOpATUMBIE XMMHUUYECKHUE PEAKINU. XHUMHYE-
ckoe paBHoBecue. Cmenienue paBHoBecus (nmpuHuun Jle - [laTenwe-
bpayHa.

PacTBopsbl. Vctunnsie pactBopsl. Kiaccudukamusa. Boma kak
YHUBEPCAJIbHBIA PACTBOPUTEIL. T€OpUsl IIEKTPOJIUTUUYECKOU TUCCO-
IAAMHA KUCJIOT, OCHOBAHUM U COJIEW B BOJIHBIX pacTBopax. CTerneHb
AIEKTPOJIMTUUECKON nucconnann. KoHCTaHTa Aucconnanmm.

HNonnoe mnpowusBeaeHue BoAbl. Bomopoansiii nmokazarens (pH)
BOJIHBIX PacTBOPOB. 3HaueHWe pH myisi XapaKTEpUCTUKU MPUPOIHBIX
pactBopoB. Metoasl onpenenenuss pH. I'mppomus comeit. CteneHb
rugponunsa. Koncranra rugponusa. [Ipoueccsl ruaposnsa B mpupo/ie.

PactBopuMOCTh. 3aBUCUMOCTH PacTBOPUMOCTH OT (PaKTOPOB.
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TennoBeie 3(hPEKTH pU pACTBOPEHUH.

Konnentpauusi pacrBopa. BaxHeiimue cnocoObl BbIpaKeHUs
COCTaBa pacTBOPOB (MaccoBasi AOJIsSI; MOJISIpPHAS, MOJISUIbHAs, HOp-
MalibHas). PacueTsl MO MNPUTrOTOBICHHUIO PACTBOPOB 3aJIaHHON KOH-
LHECHTPALHH.

Ocmoc. OcMmotnyeckoe naBiicHUE. M30TOHWYECKHE PACTBOPHI.
OcMmoc B buonorndeckux cucremax. OOpaTHbIil 0CMOC, €ro MpUMEHe-
HUE.

JlaBneHue napa HaJa pacTBopamu. TeMmneparypbl KUIIEHUS U OT-
BEpJICBAaHUSI PACTBOPOB. DOYJUIMOCKONMMYECKAs] U KPUOCKOMUYECKas
KOHCTAaHTBHI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CTencHb
OKHUCJIeHUs. BaxkHeliue oKucauTenu u BocctanoButenu. Knaccudu-
Kallysl OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. [IpaBuna monu-
00pa CTEXMOMETPUUYECKUX KOAIPPUIIMEHTOB.

OKHUCIIUTENBHO-BOCCTAHOBUTENBHBIE MOTCHIMANBL. CBSA3b 3HEP-
run ['ub0ca ¢ AIeKTPOJHBIM MOTEHIMAIOM. BOIOPOIHBIN 3JIEKTPO/I.
Psin crangapTHBIX BJEKTPOJHBIX NOTEHUHaNoB. Judpdy3uoHHbIA U
MeMOpaHHBII MOTEHIINAbI, UX OMOJIOTHYECKOE 3HAUEHHE.

CpaBHUTENbHASA XAPAKTEPUCTUKA METAILUIOB MCXOAS U3 HX IIO-
JIO)KEHUS B Py HANPsOKEHUN. B3anMOIENCTBUE KUCIIOT ¢ MeTajja-
MU. OCOOEHHOCTH OKHUCIUTEIbHBIX CBOMCTB a30THOM M CEPHOW KH-
CJIOT.

Y.2. Opranuyeckasi XuMus

OpraaneCKaﬂ XUMHUHA, €C POJIb B COBPCMCHHOM CCTCCTBO-

3HaHUHU. B3anMoOCBsI3b OpF&HH‘ICCKOI?I XUMHUHN C JPYIrUMH CCTCCT-
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BEHHbIMU Haykamu. OCOOEHHOCTH OpPraHWYECKUX COCIMHEHUM, HUX
MHOI000pasue, pojib B )KMUBOU HNPUPOJIE U MPAKTUUECKOUN JIeATEIbHO-
CTA 4enoBeka. OCHOBHBIEC ATalbl PAa3BUTHS OPTAHWUYECKOW XHMUMU.
[TpupoagHbIe ICTOYHUKU OPTaHUYECKUX COECTUHECHUN.

Knaccugurkauyua opzanuueckux coeounenuii (MCXons U3
CTPOEHHS M COCTaBa). Y CTOMYMBOCTh LIUKJIOB (Teopus baliepa). I'o-
Moorudeckue paabl. OyHKIIMOHAIBHBIE TPYIIIHI.

Teopusa cmpoenusa opzanuveckux coeounenuit A.M. bBymne-
poea. N3omepus, ee BUIBL: CTPYKTYpHAasl, MPOCTpaHCTBEHHAs. OnTu-
Yyeckash M30MepHUsi, €€ 3HAUCHHE MJi1 OWOJOTUYECKH aKTHUBHBIX CO-
eaquHeHui. JHaHTUoMepbl. Jlnactepeomepnl. Panemarel. Acummer-
pradecKui cuHTe3. TayroMepus, €€ BUIBI.

Homenknamypa opzanuueckux coeounenuii, e Buapl. OCHO-
Bbl cucteMarndeckord HomeHknatypel I[UPAC (3amecTuTtenbHbIN Ba-
pHUaHT).

Ilpupooa xumuueckoii c6éa3u B OPTAHUYECKHX  COEIAUHE-
HUusX. ['uOpuausaius 3JeKTPOHHBIX OpOWTajel. G- U M- CBA3U, UX
CpaBHUTENIbHAs XapakTepuctuka. OpuHApHBIE, KpaTHBIE CBS3H.
Bivsnue tuna cBsizu Ha CBOMCTBA coeMHEHUN. TUIbl pa3pbiBa CBS-
3eM.

Knaccugpukayua opzanuueckux peaxyun. Peakuum 3amerie-
HUS, IPUCOCTUHEHUS, OTIICIUIEHU, n3oMepu3aiuu. Kinaccudukanus
peakiuii M0 MEXaHU3My: MOHHBIE (HYKJICO(PUIbHBIE, 3JIEKTPOPUIIH-
HbIE), paaukaibHbie. HykneopuiabHble, 31eKTpOPUIbHBIE pEareHThl;
CBOOOHBIE PAJUKAIIBI.

Inexmponnvie Iphexkmot B oprannyeckon xumuu. [lonspusa-
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nus cBszeil. UuayktuBHbI 3pdekt. Me3zomepHbiit 3¢ dext. Buab
conpsiKeHUsi. ApOMATUYHOCTh OPTaHUYECKUX COEAMHEHUM (IpaBUIIO
Xrwokkens). [IpaBuna opreHTannu B OEH30JbHOM SIZPE.

OKucnenue u 6occmanogieHue Op2aHUYECKUX COoeouHe-
Huil. TloHsATHE OKHUCICHUS W BOCCTAHOBJICHUS, OKHUCIHUTEIbHBIC H
BOCCTAHOBUTEbHBIC peareHThl. [lociienoBaTelbHOCTh MPEBpaIICHUN
YTJIEBOJIOPOJAOB TIPU OKUCJICHUU. OCOOEHHOCTH OKHUCJICHUS YIJIEBO-
JOpOJIOB (aJIKaHOB, AJIKEHOB, aJKWHOB), CIIUPTOB (IIEPBUYHBIX, BTO-
PUYHBIX, TPETHUYHBIX), OKCOCOCAMHEHMM (aJbJETHUIOB, KETOHOB),
KapOOHOBBIX KUCJIOT, aMUHOB.

Kucnomnocmo u 0cHo8HOCHb OPTAaHUYECKUX COCTUHEHUN.

YraeBogopoabl, ux Kiaccu(ukaiusi Ha OCHOBE TUIlAa THOpPH-
nu3anuu aroma yriepoja. Ilpeodenvuvie yneeo0opoost (ajikaHbl), UX
CTPOEHHUE, XapAKTEPHBIC XMMHUYECKHE CBOMCTBA. HaxoxkmeHue B
npupoje. Llukioankansl; HANPSIXKEHHOCTH B LIUKJIE (Teopust baiiepa).

Henpeoenvnvie yeneeo0opoost (ankeHbl; ainkuHbl). CTpoe-
Hue. XapakTepHble XUMUYECKUE CBOMCTBA. OCHOBHBIE CIIOCOOBI MO-
JaydeHus. AnkaaueHbl, ocooeHHocTH cBoMcTB. Kayuyku. Ilnactmac-
CBI.

Apomamuueckue yeneeo0opodst (apeHbl). YCIOBHE apoma-
TUYHOCTU (mpaBuio Xrokkens). benszon. Ctpoenue. OcoOeHHOCTH
XAMHAYECKUX  CBOMCTB. Baxneitmue romonoru O6eH3ona (To-
JyoJi, Kcuion). Baxkuelue npousBogHble 0eH307a ((heHObl, aHu-
JuH, OCH30MHasI, CaUIMIoBast KUCIOTHI). [IposiBieHnEe ME30MEPHOTO
addekTa B yKa3aHHBIX COSTUHECHUSX.

I'mapoxcunpounsBoanbie yriieBoaopoaoB. Cnupmut. Knaccu-
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¢ukamusa. CtpoeHne. OCHOBHBIE CIIOCOOBI MOMydeHUs. PU3NUECKHE
U XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX CIUPTOB. MHO-
rOATOMHBIE CIIUPTHI: OCOOEHHOCTH CBOMCTB; BAKHEUILIME IPEN- CTa-
BUTEJIN: TJIMLEPUH, STWICHIIIMKOIIb. HenpenenbHpie CIIupThL.
Ilpocmoute I¢pupvr. llonyduenue. DU3NUECKHE U XUMUYE-
CKue cBoWcTBAa. Baxueilmme npencrasurenn. PacmpocrpaneHue B
npupoge. Tuosupsl.
@Denonwvt. Knaccupukanus. BzauMHoe BIMsSHUAE TPyl B MOJIE-
Ky- J1ax genoisioB. Kpeszosnbl. [IukprHoBas kuciora. J[ByXxaTOMHBIE U
TpexaToMHuble (peHosibl. HadTobl.
Apomamuueckue cnupmut. DenondopmanbaeruHbIE CMOJIBI.
Amunbl. Knaccudukanus. [lonydyenne. @uzndeckue 1 XuMuye-
CKME CBOMCTBA. UeTBEpTUYHBIE AMMOHHEBBIE OCHOBAaHUA. Apoma-
muyecKkue amumbvl. AHWINH, OCOOEHHOCTH CBOMCTB KakK CIEICT-
BHE€ Me30MepHOro 3¢ dekra.
Oxcocoenunenust. Anbaeruapl. Keronsl. CpaBHUTENbHAS Xa-
PAKTEPUCTHKA XUMUYECKOW aKTUBHOCTH AJIBJAECTU/IOB U KETOHOB. Du-
3UYECKHE M XUMHYECKHME CBOMCTBA. BaKHEWIIME NPEICTABUTEIIN:

dbopmanbaeru, yKCYCHbBIN allbJIeTU/I, alleTOH, O€H3aIbACTH I,

KapOonoBble kuciaorbel. Krnaccudukanus. OIeKTpOHHOE
crtpoenue. Ilpedenvhvie 00H00CHO6HbBIE KAPOOHOGBIE KUCIOMbL: OC-
HOBHBIE CITIOCOOBI MOTYUYEHUSI; GPU3UYECKUE U XUMUUYECKHE CBOMCTBA;
BakHeUue npeacrabutenu. O0pazoBaHue aHTUIPHUIOB, TaJlOr€HaH-
TUAPUIOB, aMUJIOB KUCJIOT. OCOOCHHOCTH CBOWCTB MYPaBbUHOM KU-

CJIOTBI.
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Jleyxocnoenvie kapoonoevie kKucaomel. Baxxnenmume npeacra-
BUTENM: IIABEJNEBAs, MAJIOHOBAsA, SIHTApHAsA, TIYyTapoBas, aJIUIUHO-
Basi. 3ABUCUMOCTh XUMHYECKUX CBOMCTB OT JJIMHBI YIJIEBOJIOPOJHOU
uenu. Henpedenvnvie kucinomwl: pymapoBas, MajienHoBasi, copOU-
HOBasl, aK- PUJIOBAsl, METAKPUJIOBAs; OPTAHUYECKOE CTEKIO. Apoma-
muuecKkue Kucjaomul: OEH301Has1, (PTaJIEBBIE.

T'uopoxcukucnomor (oKkcuxkucaomer). Baxuenmmne mpeacTa-
BUTEJIM: MOJIOYHAsI, sI0JI0YHAsl, BUHHAs, JUMOHHas. OcoOEHHOCTU
(U3NYECKMX M XUMHUYECKHUX CBOMCTB. Jlaktuapl. JlakToHbl. Okco-
Kucjomol. TIVOKCAJIEBas, MMPOBUHOTPAAHAs, allETOYKCYCHAs, 11aBe-
JIEBOYKCyCHasi, [3- KeToriyrapoBasi KHUCIOThL. @DenonkapooHnoswvle
KHUCJIOTBI: CAJIMLIMIIOBAs, TajIoBasi. bruosoruueckas poss.

Cnoorcnovie 3gpupot. 1lonyyenune. Ouznueckue U XUMHUYECKHE
cBoiictBa. [Ipumenenue. Anzudpuovt kapOOHOBBIX KHUCHOT. I ano-
2eHanzuopuobvl. AMusibl KapOOHOBBIX KUCIOT. Mouesuna, ¢ Momny-
yeHue u csorctsa. Humpunoi.

Jlumuawbl. Knaccudbukauus. Ilpocmele aunuovl  (dcupul).
Crtpoenue. Homenknarypa. Knaccudukanusa. duznueckue cBOMCTBa.
I'mpponus xkupoB. I'maporenusauus xupos. [Iporopkanue Xupos.
AHAIIUTUYECKUE XAPAKTEPUCTUKHU KUPOB. Bocku.

Cnoorcnvte aunuodvt. Gocharuapl: JEHUTUHBI, KeDaIUHBI, Ce-
puH- ¢docharuael. LlepeOpo3uabl. buonornueckas poyib CIOKHBIX
JIUTIAIOB.

Mpuoina u oemepzenmot. Mplia, OJTy4YEHUE, CTPOCHUE, CBOUCT-
Ba. JlereprenTsl, cTpoeHue, cBorcTBa. Moromee neucraue. [ToBepx-

HOCTHO- aKTUBHBIC BCIIICCTBA, 0COOEHHOCTH CTPOCHUA U CBOICTB.
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Yraesoawl. Knaccudukausa. Monocaxapuowvt. D- u  L-
panbl. Baxkueiue anpaoneHTo3sbl (pubosa, 2-1€30Kkcuprud03a, KCu-
J103a), aIbJOTEKCO3bl (TJII0KO3a, MaHHO3a, TaJlakTo3a), KETO3bI
(bpykTo3a). TayromepHble mnpeBpaiieHus. BaxHeiue cBoiicTBa
MOHOCAaxapuJ0B Ha IMpuMepe rioKo3bl. [IpocThie U crnoxHbie 3hu-
PbI; TJIMKO3U/IBI.

Jlucaxapuowl. Baxueinye npeacTaBUTeNM (MaJlbTo3a, JIAKTO-
3a, 1e1o0mno3a, caxapo3a); CTpoeHue, cBoiicTBa. BoccTanaBnuparo-
1€ ¥ HEBOCCTAHABIMBAIOIINE AUCAXAPHUIBI.

Honucaxapuowl: xpaxmall, TJIHKOTeH, ueumono3a. Crpoe-
Hue. CporictBa. [Ipupoaubiii cuHTe3 U Ouojorudeckas posb. [ToHs-
THE 0 (poTOCHHTESE.

AMunokucaoThl. Knaccugpukanusa. CnocodObl  MOTy4YEHUS.
®dusuyeckue cBorictBa. OCOOEHHOCTH XUMHUUYECKHUX CBOWMCTB. OOpa-
30BaHUE aMUJHBIX CBSI3EH.

benku. AMUHOKUCIIOTHI, BXOoAsIME B cocTaB OenkoB. Kiaccu-
dukanus. 3aMEeHUMbIE U HE3AMEHUMbIE aMUHOKUCIOTHI. [lenTuaHbie
CBSI3U; MEpBUYHAA CTpPyKTypa Oenka. BomopoaHbie CBsI3u; BTOpHUY-
Hasi, TPETUYHAsi, YETBEPTUYHAsI CTPYKTYpbl OenkoB. TuIbl CBs3el
(amugHble, nucyabPuaHble, TUAPOPOOHBIE, BOAOPOIHBIE, UOHHBIE).
[Ipobyiema cuHTE3a 1 UCTIOIB30BAHUSI UCKYCCTBEHHBIX OEIIKOB.

I'erepounkinuveckue coequHenus. Kiaccudukanus. Ycio-
BHE€ apoMaTU4YHOCTH (mpaBuiio Xriokkens). Kpurepuu KucioTHO-
OCHOBHBIX CBOWCTB. Ilnmuunenusvie TETEPOLMKIILI C OJJHUM Te€Te-
poaTtomoM (ruppod, GpypaH, THOdEH) U IByMs TeTepoaTtoMamMu (UMU-

nazoi). Illecmuunennvle TETEPOLMKIBI C OJHHUM TIE€TEPOATOMOM
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(mupuauH) U AByMsi rerepoaroMamu (nupumuaut). IHupumuouno-
6ble OCHOBAHUA: YpallUJl, TAMUH,IUTO3NH. KOHAEHCUpOBaHHBIE Te-
Teporukimueckue coeauuenus. Unnon. [lypun. Ilypunoewie ocno-
eanusa (aJlcHUH, TyaHuH). MoueBasi KHUCJIOTA.

HyxkiennoBbie kucaorol. CocraB. Hykneosuawsl. Hykieoru-
npl. CTpoeHre HYKIEHHOBBIX KuCIOT. Hykmeonporenasl. bruosoru-
YeCKas pOJib HYKJICMHOBBIX KUCIIOT.

MeTtoabl BblIeJIeHUSI 1 OYUCTKH OPraHUYeCKHUX COeIuHe-
Huil. QunerpoBanue. Kpucrammmszanus. [leperonka. Bo3ronka. Jkc-
Tpakiusa. Xpomartorpadusi Ha Oymare. TOHKOCIOWHAsI, KOJOHOYHAs,
ra3zoBasi xpomarorpaduu. dnektpodopes. MeTonbl UAECHTUPUKAIUM.
DJIEeMEHTHBIN aHanu3. Macc-cnekTpoMeTpus. SIepHbI MarHUTHBIN
pe3oHaHc. JAudpakunonusie MeToibl. K- n Y ®-CcrieKTpOCKOINH.

Xumusa M okpy:xkawmas cpena. [Ipobdiema B3auMoaeHCTBUS
YEJIOBEKA C OKpYXKarollen cpenor. KpyroBopor BEIIECTB W SHEPTUU B
onocdepe. OCHOBHbIE UCTOYHUKH 3arPSI3HEHUSI OKPYKAIOLIEH CPEIbI.
Buapsl OMONOTMYECKH AKTUBHBIX BEHIECTB, MCIOJb3YEMBIX B CEllb-
CKOM Xo3suctBe. IIpenenbHO MOMYyCTUMBIE HOPMBI  COAEPHKAHUS
BpEIHBIX BellecTB B arMmocdepe. [IpuHIMNUanbHble HamnpaBieHUs
CHIDKEHUSI TEXHOTE€HHOTO BO3JICUCTBUS HA IPUPOIY U YEIIOBEKA.

Metonapl 00phOBI ¢ 3arpsi3HEHUEM OKpYXKaroiie cpenbl. be3ot-
XOJIHBIC TEXHOJIOTMM U 3aMKHYTBIE TEXHOJIOTMYeCKHUe IUKiIbl. Co3na-
HUE CHCTEeMBI mepepaboTku oTXoA0B. OUKMCTKa CTOYHBIX BOJ. OYHUCT-

Ka ra30BBbIX BHIOPOCOB.
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TEOPETUYECKHUE OCHOBBI HEOPTAHUYECKOH
XUMHNHU

I'iapa 1. XHMHAYECKHUH DKBUBAJICHT

[TonsiTEe PKBUBAJICHTA BBEICHO B XMMHUIO ISl COIOCTABJICHUS CO-
€JIMHUTENIbHON CIOCOOHOCTH pa3WYHBIX 2JIEMEHTOB. M3yuass BecoBbIe
KOJIMYECTBA AJIEMEHTOB B pa3zinuHbiX coeauHeHusx (1803 r), JlanpToH
BBEJI B XUMUIO TIOHSATUE O COCAMHUTEIIBHBIX BECAX 3JIEMEHTOB, BIOCIEI-

CTBHUHM HA3BAHHBIX 3KBUBAJICHTAMMU.

XUMHUYECKUH IKBUBAJICHT MPOCTOr0 BeleCTBA UJIU
XUMHYECKOI'0 DJIEMEHTA B COCTABE CJ0KHOTI0 BellecTBa

DOKBHUBAJIEHTOM MPOCTOr0 BEMIECTBA WM XMMHUUYECKOIO 3JIEMEHTA B
COCTaBE€ CJIOHOT'O BEIIECTBA HA3bIBAIOT TAKOE €r0 KOJUYECTBO, KOTOPOE
npucoeauusier 1 Monb aroMoB Bojaopoaa (1,008 r), 3amemaer 1 Momb
aTOMOB BOJIOPOJIa WJIM COOTBETCTBYET 1 MOJIb aTOMOB BOJOpPOJa B XH-
MUYECKOHN peakuu (15l KUCI0MHO-0CHOBHBIX B3AUMOJEUCTBUI).

Hnst  oxucaumenbHo-60CCMaAHO8UMENbHLIX PEAKIIMI  HDKBUBAJICHT
OKHCIIUTEJISI WJIM BOCCTAHOBUTENSI COOTBETCTBYET KOJUUYECTBY BEILECTBA,
MPUCOETUHSIONIEMY (OKUCINUTEINb) UK OTJA0NIEMy (BOCCTAHOBUTEND) 1
MOJIb JIEKTPOHOB (CM. I'JI. 6).

OKBUBAJICHTbl XUMHUYECKHUX PJIEMEHTOB MOT'YT ObITh HAWJICHBI:
l. 1o XMMHUYECKOMY COCTaBY COEJIMHEHUS C BOJAOPOJAOM (METOH mpsi-

MOTO OTPEICIICHUS);
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0 XMMUYECKOMY COCTaBY COEJIMHEHUS C IPYTUM 3JIEMEHTOM, YKBUBA-
JIEHT KOTOPOT'0 U3BECTEH (KOCBEHHBIN METO/)
2. 1O peakuusiM 3amMelleHus (METOJ BHITECHEHUS BOJAOPO/IA).

Hanpumep, B HCI oamH MoJIb aTOMOB XJIOpa COEAMHEH C OJIHUM
MOJIb aTOMOB BOJIOPOJA, CIEI0BATENbHO, SKBHUBAJIEHT XJiOpa paBeH 1
MoJsb. B H)S oiMH M0oJib aTOMOB CEphI COEIMHEH C JIByMSI MOJIb aTOMOB
BOJIOPO/Ia, CIE€IOBATENBHO, IKBUBAJIIEHT cephl paBeH 0,5.

B ZnO oauH MOJIb aTOMOB IIMHKA COEIWHEH C OJHUM MOJIb aTo-
MOB KHCJIOPOJa, OTCIO/Ia, €r0 SKBUBAJIECHT OJJMHAKOB C SKBUBAJIECHTOM KHU-
ciopoaa u paseH 0,5.

TpeTtuit MmeTos onpeneneHus: S5KBUBaJIeHTa OyJieT MPUMEHEH B J1aH-
HOM JtabopaTtopHOU padoTe.

Moasipuasi Mmacca XMMHYECKOr0 3KBHBaJIeHTa 0003HAYaeTCs
M1/z u BeIpaxkaeTcs B I/MOJIb(9KB), TJ€ Z - YUCA0 IKEUGATIEHMHOCHU,
pPaBHOE YKCITYy SKBUBAJICHTOB BEIIECTBA, COJIEPIKAIIUXCS B 1 MOJIb 3TOTO
BEILIECTBA.

Tak, MOJIIpHBIE MacChl SKBUBAJICHTOB JJIEMEHTOB:

M1/z(H)= 1 r/monb(3KB), M1/z (O) = 8 r/mMoJb(9KB),

M1/z (CI)= 35,5 r/monb(3kB) M1/z(S) = 16 r/M0ab(3KB),

M1/z(Zn)= 32,7 r/M0oJIb(9KB) B IPUBEICHHBIX BBIIIC TPUMEPAX.

B maremaruueckoit gopme CBsSI3b MOJISIPHOW MacChl SKBHUBAaJICHTa
(M-3kB) ¢ MomsipHOM Maccoi (M) XMMHUYECKOTO 3JIEMEHTa ONpeIeIIsIeTCs

OTHOIICHHUCM.
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rnez=1,2,3 ...- CTENEeHb OKUCIICHUS DJIEMECHTA.

XumMnyecKkui )KBUBAJIEHT CJI0KHOI'O BelIICCTBA

DKBHUBAJICHTOM CJIOKHOT'O BEIIECTBA HA3BIBACTCA TAKOE €r0 KOJIH-
YECTBO, KOTOPOE B3aUMOJICUCTBYET C | MOJIb DKBUBAJICHTA BOJIOPOA WU
1 MoJIb KBUBAJICHTA JIFOOOTO JIPYTOro BEIIeCTBA B XUMUYECKON pEeaKIlvu.

e Kuciorsl

MomnsipHast Macca SKBUBaJICHTa KUCJIOTHI paBHa €€ MOJISIPHOM Macce,
JETICHHON HAa OCHOB8HOCHIb KVCIIOTBI, KOTOpas ONPEACIseTCS:

a) 4YMCJIOM aTOMOB BOJIOPO/Ia, CIOCOOHBIX 3aMeIIaThCd HAa HOHBI Me-
TaJIOB (€CIIM pacyeT BBIMOJHIETCS UCX01d U3 (GOPMYJIbI KUCIOTHI);

0) 4yucI0M aTOMOB BOJIOPOJIa, KOTOPHIE 3aMEIIAI0TCS HA aTOMBI Me-
TaJJla B 0aHHOU peakyuu (€CIIM pacyeT BBIMOIHACTCS MCXOAS W3 KOH-
KpeTHOM peakiuu). Tak, MakcHMajibHasi OCHOBHOCTb opTodochopHOM
kuciotel H;PO,4 paBHa 3. Ho B peakuusix oOpa3oBaHUsi KUCIBIX COJEH
K,HPO4 u KH,PO4 0CHOBHOCTBH KMCJIOTBI paBHA, COOTBETCTBEHHO, 2 U 1,
MOCKOJIbKY IPOMCXOJIUT HEMOJIHOE 3aMEICHHE aTOMOB BOJOpPOJia Ha
aTOMBbI METaJlja.

M (KU CJI0TBI)
M1/z(xkucaornbi) =

OCHOBHOCTDb KHCJIOTBI

e  OcHoBaHus
MouJsipHass Macca dKBUBAJICHTa OCHOBAaHUS paBHA MOJSIPHOM Macce
OCHOBAaHWUs, ACJIICHHOU HA KUC/IOMHOCHb OCHOBAaHUs, KOTOpasl ONpenes-

CTCA:
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a) yucnoM rpynn OH', cnocoOHBIX 3aMelaThCsi HA MOHBI KUCIIOT-
HBIX OCTaTKOB (E€CJIM PacyeT BBIMOIHAETCS UCXOsl U3 POpMyJibl OCHOBA-
HUS);

0) yucnom rpynn OH', koTopbie 3aMematoTcsi Ha HOHbI KUCTOTHBIX
OCTaTKOB B danHoU peakyuu (€CIU pacueT BHIIOIHSAETCS UCXO/A U3 KOH-
KpeTHoOU peaknuu). Tak, MmakcuMmanbHasg kucioTHocTh Al(OH); paBHa 3.
Ho B peakuumsx oOpa3oBaHUs OCHOBHBIX COJeH Al(OH)(NO3),
AI(OH),(NO3) KHCIOTHOCTh paBHA, COOTBETCTBEHHO, 2 U |, MOCKOIBKY

MPOUCXOUT HEMOJTHOE 3aMmenienne rpynn OH™ Ha KuCIOTHBIE OCTaTKHU.

M (ocHoBaHusA)

M1/z (ocHoBaHus1) =
KHCJOTHOCTb OCH-5I

e Coun
MouJsipHass Macca 3KBUBAJICHTa COJIM PaBHA MOJISIPHOW MAacce 3TOH
COJIM, JIEJICHHOW Ha MPOMU3BEJICHUE YKCIIA aTOMOB MeTajula (MJIM KaTHOHA
+
NH, ) Ha BasmeHTHOCTh MeTayia. PacueTHas opmysia SKBHUBajJIEHTa CO-

JIeH:
M (coun)

M1/z (coan) =
Yucmo aT. MeTaiIa - CTel. OKHUCJI. METAJJIA

Hampumep, MoispHass Macca sKBuBaJieHTa xjopuaa HaTpus NaCl
paBHa 58,5 r/mMonb(9KkB) (Mpou3BeneHUE YHcia atoMOoB Na Ha ero
BaJICHTHOCTH paBHO 1), xsmopuaa kanbitua CaCl, paBHa 55,5 r/Moyb(2KB)

(mpousBeaeHue ynciaa aroMoB Ca Ha €ro BaJIeHTHOCTh PAaBHO 2),
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MoJisipHas Macca cyiyibgara amomunus Aly(SOy4); paBHa 57 r/MOJb(3KB)
(mpousBeneHue yncia aToMoB Al Ha €ero BaJIeCHTHOCTh PaBHO 6).
e  Oxcuabl
MonsipHasi Macca SKBUBAJICHTa OKCHJIa paBHA MOJISIPHON Macce OK-
cuja, AeJCHHOW Ha MPOU3BEACHUE YUCIa aTOMOB 3JIEMEHTa, 00pa3ylollie-

'O OKCH I, Ha €I'0 BAJICHTHOCTD.

M(oxcuma)

M-3kB(0OKCHAA) =
Yuci10 aT. 3J1eMEHTA - CTell. OKUCJL. JJIEMEHTAa

Hanpumep, mosspHas macca skBHUBajeHTa xsopujaa Hatpus P,Os
paBHa 14,2 r/mMonb(3kB) (Mpou3BeneHUE Ynciaa aToMOB (pocdopa Ha ero
BaJIeHTHOCTh paBHO 10), oxcuma kanweius CaO paBHO 28,0 1/MOJIB(9KB)

(mpousBeaeHue yncia aroMoB Ca Ha €ro BaJICHTHOCTh PaBHO 2).

3aK0H YKBHBAJIEHTOB
DJIEMEHTBI COCIUHAKOTCS APYr C APYTOM B KOJHWYECTBAX, MPOIOP-
IIUOHAJIBHBIX UX 3KBUBAJICHTAM. 9TO ITIOJIOKCHHUEC N3BCCTHO KAaK 3aKOH JK-
BuBajicHTOB. CoriacHo 3dKOHY 5KBHBAJICHTOB BCE€ BC€IICCTBA B3aHUMO-
AEHCTBYIOT MEXKAYy CO00H B MACCOBBIX KOJMYE€CTBAX, NMPONOPLHO-
HAJBbHBIX HX 3KBHBAJICHTHBIM MacCCaM, MATCMATHYCCKOC BBIPAKCHHUC

9TOI'O 3aKOHa.

my :MI/ZI
m, M1/z,
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rJIe M; U My - MacChl BEUIECTB, BCTYIUBIINX B PEAKIIHUIO,

M1/z, u M1/z,— MmoJisipHBIE MacChl SKBUBAJICHTOB BEIIECTB.

Takoe cooTHOIIEHHE O3HAYAET: JIsl TOTO, YTOOBI BEUIECTBA pearu-
poBalid MEXJy coOoil 0e3 ocTrarka, X HY>KHO OpaTh B SKBHBAJICHTHBIX
Maccax (unu oobemax). Eciu BemecTBa razoo0pas3Hble (WM OJJHO U3 Be-
IIECTB T'a3000pa3HOE), TO B BBIPAXKEHUU 3aKOHA 3KBUBAJICHTOB BMECTO
3HAYEHU MaCChl BELIECTB yA00HEE UCII0JIB30BaTh 00BEMbI BelecTB. Hc-
noJib3ys 3aKOH ABOrajpo (BTOpOE€ CIEJICTBUE), COTJIACHO KOTOpomy 1
MOJIb JIFOGOTO ra3a MPH HOPMATBHBIX ycioBusx (Temmeparype 0°C (wn
273 K) u gaBnenuu 760 MM pT. CT.) 3aHUMAIOT 00BbeM 22,4 11, ToJIy4daem,
yTo 1 MoJb Tazoo6paszHoro Boaoposaa (H,) 3anumaer oobem 22,4 11, a 9K-
BUBAJICHT BoJIopojaa (1 MOap aTOMapHOTO BOJOpPOJia), cocTaBisiss 1/2 mo-
ag H,, 3annmaet o6wem 11,2 1.

dopwmyiia 3aKOHA YIKBUBAJICHTOB TOT/1a UMEET CIICIYIOIIUN BUI:

Vi, _ Vliz,
\ Vi/z,

V- 06beM ra3000pa3HOTO BEIIECTBA,
V1/z - skBUBaJIEHTHBIN 00BHEM ra3000pa3HOTO BEIIESCTBA
[IprMeHsIst 3aKOH SKBHUBAJICHTOB JJISI BBIYMCIICHHUS DKBUBAJIEHTHBIX
MaccC CJIOKHBIX COCIMHEHUH (KUCIIOT, OCHOBAHMM, COJIEi), yHaCTBYIOIINX
B pEaKlMU, HEOOXOAMMO YUHUTHIBaTh COCTAB OOPAa3yIOLIMXCS MPOIYKTOB
peakiuu. Kak Obulo yKa3aHO BbIllE, B HEKOTOPBIX PEAKLUSIX C y4aCTUEM
KHCJIOT U OCHOBAaHUM 3aMEIIAOTCS HE BCE aTOMbI BOJIOPOJAA B KHCIIOTE
win ruapokcorpymmsl (OH) B ocHOBaHUsX, a 00pa3yloTCsi KUCHbIE WU
OCHOBHBIE COJIM. B 3TOM cilyyae mpu pacyeTe MOJISIPHBIX MAacC 3KBHUBA-
JIEHTOB yYUTHIBAIOTCA TOJBKO 3aMemeHnbie H mmm - OH. Tak, B peak-

110505 B
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H,SO, + NaOH = NaHSO, + H,0
H,SO, pearupyer ¢ 1 monekynoit NaOH, oOpasys rugpocyibdar Ha-
Tpus, B 1 MOJb KUCIOTHI 3aMeNIaeTcsl JUIlb | MOJb aTOMOB BOJIOPOJA.
MonsipHasi Macca KBHBAJIEHTA CEPHOW KHUCIOTHI B 3TOM Cilydae OyJeT
paBHa €€ MOJSIPHOWM Macce, JAEJICHHOW Ha YKCJIO BBITECHEHHBIX aTOMOB
BojiopoAa, T.e. Ha 1. M1/z(H,SO4)= M(H,SO,)/1 = 98 r/Mmosb(3KB).

B peakuun H,SO4 + 2 NaOH = Na,SO, +2 H,O
H,SO, pearupyer ¢ 2 mons NaOH, oOpasys cynbdar Hatpus, B 1 MoJib
KHCJIOTHI 3aMENIaeTCsl YK€ 2 MOJib aTOMOB BoAopoja. MorsipHast Mmacca
AKBUBAJICHTA CEPHON KUCJIOTHI B 3TOM cllydae OyJIeT paBHA €€ MOJIAPHOU

mMmacce, I[CJIGHHOﬁ Ha YHCJIO BBITCCHCHHBLIX aTOMOB BOJIOpOA4, T.C. HA 2.

M1/z(H,SO4) = M(H,SO4) /2 = 49 r/mMonb(3KB).
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KOHTPOJIb YCBOCHMSA TEMBI
1. Onpenenenne 3KBUBANICHTA, (PAaKTOpa IKBUBAIEHTHOCTH, MOJISIP-
HOM MAacCChl SKBHUBAJIEHTA. B KakuMxX €JWHUIAX BBIPAXKAETCS MOJISIpHAs
Macca SKBUBaJICHTa?

2. Kak paccunThIBatOTCS MOJISIPHBIE MacChl SKBUBAJIICHTOB MPOCTBIX
BEIICCTB M JKBUBAJCHTOB XMMHYECKUX AJIEMEHTOB B COCTABE CIIOXKHBIX
BEILICCTB?

3. MosnsipHasi Macca SKBUBaJI€HTa KaKoro 3JeMeHTa paBHa 11/MoJib-
JKB?

4. Onpenenuts MOJISIPHBIE MAaCChl SKBUBAICHTOB METAJIA U CEPBHI,
ecau 3,24 r meramna oopasyror 3,48 r okcuga u 3,72 r cynbduaa.

5. Paccuntarh MOJIApHBIE MACChl 3KBUBAJIEHTOB CIEAYIOIIUX Be-
IIECTB: MarHus, TUIPOKCUA Maruusl, CyJib()ara MarHusl.

6. BeUnCInUTh MOJIAPHYIO MAacCy SKBUBAJIEHTA 3JIEMEHTA, OKCHJT KO-
TOPOTO COAEPKUT 22,2% KUCIOPOA.

7. UTto Takoe SKBUBAJECHTHBIN 00beM raza’?

8. BBIUACINTh aTOMHYI0 MACCy JIBYXBAJIEHTHOTO METAJUIA U OMpe-
JEJINTh, KAKOW JTO MeTalUl, eciu 8,34 T meraiia B3auMOJICHCTBYIOT C
0,680 1 kuciaopoaa (H.y.).

9. IlpuBecTu pacueTHyro (GOpMyIy MOJSIPHON MaccChl SKBUBAJIEHTA
KUCHOT. OnpeaenuTtb MOJSPHYI0 MAacCy 3KBUBAJIEHTA CEPOBOJIOPOIHOU,
A30THOU KUCJIOT.

10. nsa pactBopenus 16,8 r metamna norpedoBanock 14,7 r cepHoit
KUCJIOTHL. OnpenennuTh MOJSIPHYIO MacCy 3KBUBAJICHTa METajla U 00beM

BBIJICJIUBILIETOCS BOJIOpoa (H.y.).
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11. Yemy paBHa MoOJsipHasT Macca SKBUBaJIEHTa OpTO(OCHOpHOIt
KUCH0ThI, ecau 1 mosb H3PO,4 mpopearuposan ¢ 2 mons KOH?

12. Hanncatp BbIpa)k€HUE 3aKOHA SKBUBAJICHTOB.

13. Ha BoccTranosnenue 1,80 r okcuma Metasna u3pacxoaoBaHo 883
MJI BOJOPOJIa, U3MEPEHHOTO NPU HOPMAJbHBIX YCIIOBUAX. BBIUHCINTH
MOJISIPHBIE MACChl 3KBUBAJIEHTOB OKCUA U METAJLIA.

14. ITpuBecTu pacueTHyo GOpMyTy MOJISIPHON MAacChl SKBUBAJICHTA
conu. OnpeaeauTh MOJPHYIO MacCy 3KBUBAJICHTa KapOoHAaTa HATpHUsL.

15. Kakoit o0beM kuciaopoaa (H.y.) moTpedyercs 1 peakiuu ¢ 15
I DJEMEHTa, MOJsIpHas Macca »OKBUBAJICHTa KOTOPOro paBHA 3
I/MOJIb(2KB)?
16. IIpuBectu pacueTHy0 GOpMYTy MOJIIPHON MacChl SKBUBAJIEHTA OC-
HOBaHU. OTpeeIuTh MOJISIPHYIO MacCy KBUBAJIECHTAa TUAPOKCUIA

ceunIa (IV).
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I'nasa 2. OCHOBBI TEPMOAMHAMHUKHN XUMHYECKHX
100101 (90}

IHonsiTMe XUMHYECKON TEPMOAUHAMHUKH
XumMnuyeckass TEPMOJAMHAMHUKA - OJIHA M3 HanbOOJee Ba)KHBIX Ha-
YYHBIX JUCHUUIUIAH, KOTOpas MO3BOJSET OCMBICIUTH TaKUE TII00aTbHBIE
npoOeMsbl, Kak popMmupoBaHue BeeneHHOM, OCHOBBI  MUPO3/JaHuUs, Olie-
HUTh YCTOMYHBOCTh MaKpO- U MUKPOCHUCTEM, ITPEACKA3ATh BEPOSITHOCTD U
HaIlPaBJICHUE MPOTEKAHUSI MTPUPOAHBIX MU MPOMBIIUIEHHBIX IPOLECCOB.
TepMoanHaMuKa U3y4aer:
¢ Iepexoj PHEPTHH U3 OJIHOTO BHJIA B JIPYroH, OT OJHOM
YaCTHU CUCTEMBI K APYTOW;
¢ sHepretudeckue d3PGEKThl, COMPOBOKIAAIOITNE XUMUYE-
CKHE U (PU3UUECKHE MPOIIECCHI;
¢ BO3MOXHOCTh W HaIlpaBJICHUE CaMOIPOU3BOJILHOTO MPO-
TE€KaHWs MPOLIECCOB.
Cucmemoii Ha3bIBAIOT TEJIO WJIW TPYIIY TEJ, OTACICHHBIX OT OK-
py’karoniei cpeqibl BOOOpakaeMoil WM peajbHOM rpaHuliei pasaena. B
3aBUCUMOCTU OT CIIOCOOHOCTH CHCTEMBI K OOMEHY PHEPrueu u BellecT-

BOM C OKPYXKaIOLIEH CPEAOH, PA3IIUYAIOT TPU TUIIA CUCTEM:

o M30JIMPOBAHHAS
o OTKpBITas
J 3aKphITast

B uzonuposannou cucreme omcymcmeyem OOMEH U SHEPTU-
€l U BELIECTBOM C OKpYXawllIeH cpeno. B omkpoimoit cucreme BO3-
MO>XEH OOMEH W 3HEPrueu u BEUIECTBOM. B 3akpwimoii cucreme BO3MO-

KEH OOMEH PHEPTrUeil U HEBO3MOKEH OOMEH BEILIECTBOM.
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Cocmosnue cucmemuvl U UMeHeHUe ee CEOUCME  ONPEIEISIETCS
mepmoounamudeckumu napamempamu — napienuem (P), konyenmpayu-
eti (C), remneparypoii (T), oobeMom (V), maccoii (m), a TakKe xapakx-
mepucmuyecKuUMu QYHKYUaMuU COCMOAHUS Ul MAK HA3bl8AeMbiMU Tep-
MOJAUMHAMUYECKUMH NOTEHUUAJaMM — BHYTpeHHeun 3Hepruen (U),
suTajgbnuen (H), saTponueii (S), snepruei I'mooca (G).

[To u3MEHEeHHUIO ATUX CBOMCTB CUCTEMBI MOXHO CYJIHUTh 00 IHepre-
THKe TiporieccoB. [Ipu 3TomM Xapaktepuctudeckue (GyHKIIUU COCTOSTHUS
3aBHUCSAT TOJIBKO OT HAYAJBHOI0 U KOHEYHOI0 COCTOSIHUSI CUCTEMBI, a HE

OT IIyTH, UJIN cnoco6a, KOTOPBIM 3TO COCTOAHUC NTOCTUT'HYTO.

BHyTpeHHSsIS SJHEPIUus CUCTEMBbI

DHepreTrudeckuil 3PHEeKT XMMUUECKOW PEAKIIMKA BO3HUKAET 32 CUET
W3MEHEHUA B CUCTEME BHYTpPeHHel dHeprun U. Buympennssa sueprus U
— 3TO 3anac IHepeun CUCMEMbl, CIATAOIIUNC U3 KUHETUYECKOU SHEP-
U JIBUKEHUSI COCTABIISIIONINX €€ YACTUI] W MOTCHIIUAIBHON SHEPTUU UX
B3aUMOJICHICTBHUSL.

AOCOII0OTHOE 3HAYEHWE BHYTPEHHEW DHEPrUU OINPEACIUTh HEBO3-
MOXHO. MOXHO OMNpENeIuTh TOJIBKO U3MEHEeHUe BHYTPEHHEH SHepruu
IpU TIEPEX0/I€ CUCTEMbI U3 OJHOTO COCTOSIHUS B IPYTOE.

Ecnu B xode XMMHYECKON pEaKLUU Menioma no2nouaencs
(aHOOmMepmuyeckue peaxkyuu), TO BHyTPEHHSIS SHEPTUsSI CUCTEMbI BO3pac-
taeT (AU > 0), ecnu menoma 6vioensiemcss B OKPYKarOIIy0 cpeay (9x-
30mepmuyecKkue peakyuu), B 3TUX CIIy4asX BHYTPEHHSSI YHEPTUsSl CHUCTeE-
Mbl yMenbiiaercs (AU < 0). (B TepMoxyumuu, B OTIMYUE OT APYTUX NPU-

JIOKCHU U TCPMOAMHAMUKHU, TCILJIOTA CHHUTACTCA HOHO)KHTGHLHOﬁ, €CJin
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OHa BBIACISETCS B OKPYKAIOIIYIO cpedy. BrineneHue TenaoTel B OKpY-
KAIOMIYIO0 cpely 0003Ha4aroT 3HakoM +(Q i 9K30TEPMHUYECKUX Peak-
WA, a MOTJONIEHUE TEIJIOThI U3 OKPY>KAIOIIECH cpelibl 3HAKOM -Q ISl SH-
JOTEPMHUUYECKUX PEaKIIUi).

B 11000M U3 3THUX MOPOILIECCOB COOIH0OAEMCA 3AKOH COXPAHEHUs
IHEp2UU — 3anaAc GHYmMpeHHell IHEPZUU U30TUPOBAHHOI CUCHIEMbl OC-
maemcsa NOCMOAHHBIM, €ClU OMCYMCm8eyenm Mmenioeou 0OMeH C OKpY-
srcaroweli cpedoti (MepBbIii 3aKOH TEPMOAUHAMMKH). /(114 H301MpOBaH-
HBIX CHCTEM ypaBHEHHUE IEPBOr0 3aKOHA TEPMOJMHAMUKH HMEET Clie-
nytomuid Bua: Q = AU + Aj (Q — monydyeHHas TeIiota, A — Mpou3Be-
neHHas padora, AU — u3MeHEeHHe BHYTPEHHEN SHEPTUN ).

XUMUYECKUE PeaKIui OOBIYHO MPOBOISAT NMPU HOCHIOAHHOM 0a6-
Jienuu (B omKpbulmou Kojioe) WId P HOCMOAHHOM 00beme (6 asmokia-
6¢), TaKWE PEAKIIMU OTHOCAT K U300apHbIM WU U30XOPHbLIM TIpolieccaM
COOTBETCTBEHHO. M3 mepBOro 3akoHa TEPMOJAMHAMUKHU CIAETYET, 4TO MPHU
ATUX yCI0BUAX TeroTa (Q) siBisercs GyHKIUEH COCTOSIHUS.

B uzoxopnom nponecce (V = const) TenioTa, NOTJIOMIEHHAS] CUCTE-
MOM, UJIET MOJIHOCTBIO HA y8eluueHue 3anaca 6HympeHHeu 3Hepeuu, mo-

CKOJIbKY padoTa pacllMpeHus Mpy MOCTOSSHHOM 00bEME paBHA HYJIIO:
A=P-AV=0; Q,=AU.
B m3o00apnom npouecce (P = const) coBepiiaercst padota nNpoTHs
BHEUIHETo (atMoc(epHOro) AamieHUs. TeroTa, MOIJIOUIEHHAs B XOJ€

peakuuu (Qp), pacxoayercs Ha yseruuenue enympennet snepeuu AU u

cogepuierue pabomol:

A=P-AV, Q,=AU+P-AV um Q,=U,—U)+P((V,—-Vy))
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IIpeobpa3zoBanHoe BeIpakeHHe Qp (PaCKPbITHA CKOOOK M IPYIIIH-
pPOBaHUA YJICHOB BbIPAXKEHUS C OJMHAKOBBIMU MHIEKCAMM ) UMEET BUJL;
Qp=(Uz + PVy) — (U + PV)).
Cymmy U + PV Ha3bIBalOT 2HmMaIbRuell CUCTEMbl 1 0003HAYAIOT

oyksoit H (H=U + PV).

IHTAJIBIIHUSA CUCTEMBI

Anmanvnus - 3TO 3HEPTOCOJIEPIKAHUE CUCTEMBI, XapaKTEPU3YIOIIIEE
BHYTPEHHIOIO DHEPTHUIO U padoTYy.

Kak cnenyer u3 Beiensnoxensoro, Q, = H, — H; = AH, 1. e. Ten-
JI0Ta, MOTJIOIICHHAS] CUCTEMOM TIPU NOCMOAHHOM OAGIeHUU, PACXOTYETCS
Ha MIPUpPaIICHUE YHTAIBIIUN CUCTEMBI.

[Ipu 3n0omepmuueckux peakuusax SHTAIbIUA CUCTEMbI yBEIIH-
yuBaercsa u AH > 0 (H, > H,), a npu akzomepmuueckux peakuusx sx-
manvnusi cucteMbl ymenvuiaemes 1 AH <0 (H, < Hy).

Takum obpazom, B uzoxopuom npoyecce (V = const) TeIIOBOM
a(pheKT peakuy paBeH U3MEHEHUIO 6HYMPEHHell IHEeP2UuU CUCTEMBI, a 8
uzooapnom npouecce (P = const)—M3MEeHEHUIO IHMAIbNUU CUCTEMBI.

[Ipr XMMHYECKUX MPEBPAILLICHUAX TPOUCXOJIUT MEPECTPOMKaA K-
TPOHHBIX CTPYKTYp aTOMOB, HIOHOB U MOJIEKYJI Pearupyromnyx BeIecTB, a
ATO COMPOBOXKIAAETCSA BBIJICICHUEM WM TOTJIONIEHUEM TEIUIOTHI, CBETA,
AIEKTPUUECTBA - XUMHUYECKas DHEPTHsl IMPEBpallacTCid B APYroil BUJ
SHEpruu. BrijeneHne uiay morJoeHUe YHEPTUU B XOJIe PEaKIMU 3aBH-
CUT OT COOTHOIIICHUS KOJUYECTBA DHEPIUHU, 3aTPAYCHHON HA Pa3phIB XHU-

MHUYECKHUX CBSI3CH B HCXOOHBIX BCIICCTBAX U DHCPI'UU, BBII(CHHIOHIGI;’ICSI
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npu 00pa30BAHUM HOBBIX XMMHUYECKHX CBS3€M B MPOAYKTaX pPEAKLHUH.
Yaiie Bcero XMMHYECKHE PEAKIUU COMPOBOXKIAIOTCS TEIUIOBBIMU SIBJIE-
HUSIMHU.

KoJIM4eCcTBO BBIIENEHHONW WJIA MOIJVIOIIEHHOW YHEPTUM IPU MPOTE-
KaHWMW PEaKUHUU HA3bIBAIOT TEIUIOBBIM 3P PexkTom peakumuu. TerwioBon
s dekT npuHATO 0003HaYaTh yepe3 3HaueHue AH, BeipaxaTh B KX H
OTHOCHUTb K TOMY YHCITy MOJIEH BELIECTBA, KOTOPOE OMPEAEICHO YpaBHE-
HueM peakuuu. 3HadeHue AH TeroBoro sddexra peakiuu Ha3bIBAIOT
MPOCTO «IHTAIBITUEH PEaAKIII.

Ecnau B ypaBHEHMH XMMUYECKOW PEaKIMU YKa3aH TEIUIOBOM (-
(eKT, TO OHO HAa3bIBACTCA TEPMOXUMHUYECKUM YPABHEHHEM.

B TakoM ypaBHEHMH, B NPaBOW €ro 4YacTH, yKAa3bIBAIOT TEILIOBOU
s dexT peakinu; yKa3piBaeTca Takxke (pa3oBOE COCTOSIHUE KOMIIOHEHTOB
pEaKIMU: T — ra30Boe, K — XKHUJAKOE, K — KPUCTALNINYECKOE, T — TBEPHIOE, P
— pactBopeHHoe U Ap. OObIYHO TerIoBbIe A3 (PEKTHI peakinil yKa3bIBalOT
B pacuere Ha | MOJb OJHOTO M3 PEareHTOB WK MPOIYKTOB PEAKIIUU, MO-
ATOMY B TEPMOXHMHYECKUX YPABHEHHUSX TOMYCTUMBI ApOOHBIE KO3 U-
IIUEHTHI.

3HaK AHTAJBIUU CUHUTAIOTCA HOJIOHCUMENbHBIM Y YHOOmMepMuye-
ckux peakyuii (AH > 0), , © ompuyamenvuvim y 9K30mepmMuiecKux
npoyeccos ( AH < 0).

Kpome Toro, 1151 cpaBHEHUs TEIJIOBBIX 3(P(HEKTOB pa3IUUHBIX MPO-
[IECCOB PacyeThl OOBIYHO OTHOCAT K YCJIOBUSIM, IPUHSATHIM 3a CTaHAAPT-
ueie: gasinenue 101,3 klla (1 arm.), temneparypa 298 K (25 °C). Cran-
TapTHbIE dHepreTudeckue 3pEKThl MPUHATO 0003HAYATH AHozgg, AU®595

(xkpaTko AH®, AU®).
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Hanpumep, [ 3K30TEpPMUYECKON peakiiui TOPEHUsT POMONYECKOM
CepHI S(pom06) + O, (r) = SO, (1) +296,9 x/Ix
AH0298 = — 296,9 k[, T.K. cucTemMa TepsieT TEIUIOTY, OTJaBasi €€ B OK-
PYXKalolyIo Cpexay.

TepMOXHUMUYECKOE YpaBHEHME B CTAHAAPTHBIX YCIOBUSAX HMEET
BUJ:

S(pom6) + O, (1) = SO, (T), AH 505 = — 296,9 kI
Crenyromui mpuMep 3aIrrucy 3K30TEPMUYECKON peakiuu
H,(t) + Cly(r) = 2 HCI(r) + 184 x/Ix

TepMOXUMUYECKOE YPABHEHUE ITOM PEAKIIUU:

1/2 Hy(r) + 1/2 Cly(r) = HCI(r) + 92 kJ1x; AH’508 = —92 K]

CrangapTHbIE SHTAIBIIUK O0OpPAa30BaHUSI MHOTHUX BEIECTB IIPUBE/IC-
HBI B CIPAaBOYHHUKAX.

TepMoxuMUUECKHE BETUYMHBI UCTOJIB3YIOT JIJIS1 YCTAHOBJICHUS CBSI-
3 MEXy PHEPreTHYECKUMH XaPAKTEPUCTUKAMU XUMHYECKUX COECIUHE-
HUM M UX CTPOCHHEM, YCTOMYMBOCTHIO U PEAKIIMOHHOW CIOCOOHOCTHIO;
BBIXOJIa MPOAYKTA U MPOTHO3UPOBAHUSI ONTUMAIBHOIO PEKUMa MPoIEeC-
ca; BO3MOYKHOI'O CaMONPOU3BOJIBHOTO MPOTEKaHus peakiuu. HecMorps
Ha COBEPIICHCTBOBAHUE H3MEPUTEIBHONW TEXHUKHU, TEPMOXUMHYECKUU
AKCIIEPUMEHT OCTAETCA TPYJAOEMKHUM, TTOATOMY Hapsily C MPSMBIM OIpe-
JEJICHUEM TEPMHUYECKUX BEJIUYMH B TEPMOXUMHUHU IIUPOKO MPUMEHSIOT
pacyeTHbIe METOAbI. YHallle BCEro MCMOJb3YIOT 3IMIIUPUYECKUE METOJBI,
Oasupyroumecs Ha YCTAHOBJICHHBIX TEPMOXUMHUYECKUX 3aKOHOMEPHO-
CTSX.

B ocHOBE TEPMOXMMUYECKHUX PAacUETOB JIEKUT 3aKOoH I'. H. I'ecca
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(1840): mennosoti 3ghghexm peaxyuu He 3a8ucum om nymu ee npo-
MeKauusl, a 3a8UcCum Jutib Om NpuUpoobl U GU3ULecKo20 COCMOSHUS pea-
2eHMO8 U NPOOYKMO8 PeaxKyuu.

[Ipumenenue 3akoHa ['ecca MOKHO paccMOTpPETh Ha cxeme 00pa3o-
BaHMUS YTJEKUCIIOro rasa Mmpu OKHUCIAEHUM rpaduta. YTIEKUCIBIA Ta3
(CO,) MOXeT ToIy4eH B OJIHY CTaauI0 (TErioBOH 3(pdeKT 3Toi cTaauu
paBeH AH). JIByx- craauiiHblii IyTh OpeBpalieHus rpadura B yriekuc-
JBI Ta3 COCTOUT W3 MpeBpanieHus rpadura, cHadana, B CO (TemioBoit

addekT aToit ctanum paBeH AH,), a 3atem craaus okucienus CO ngo CO,

(TrerioBoi 3 ekt 3Toi cTaguu paseH AH,).

Crpadur AH »COs )

m AH,

COm

Kak BHIHO W3 CXEMBI, CHUCTEMA MEPEXOIUT U3 HAYAIBHOIO COCTOS-
HUsl (B JAHHOM cliydyae rpaduTa) U MPUXOAUT B KOHEYHOE (B JaHHOM
cinydyae CO,), 1 HET HEOOXOJAMMOCTH yKa3bIBaTh , KAKUM 00pa3oM ObLI
NPOBEACH MEPEXO]] CUCTEMbl M3 OJIHOTO COCTOSHMS B JPYroe- riaBHOE
3TO €€ cocTosiHue.  Jlpyrumu clioBamH, TEIUIOBOM »(ddekT Xumuye-
CKOM peaklnu paBeH u3MeHeHUut0 GyHKIUMU coctosiuust AH.

Cornacno 3akony I'ecca: AH = AH; + AH, = AH,oy - AHyaq.

U3 3axona I'ecca evimekarom 6adxCcHvle C1e0Cmeus, Komopwle Ho-
3807110 PACCUUMBIBAMb IHMATLNUU XUMUYECKUX PeaKYULL.

st pacuera TermioBbIX 3PPEKTOB XMMHUYECKUX PEaKIH HCIOJIb-

3YHOT CJIICACTBHC Hu3 3aKOHa I'ecca:
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CMAHOAPMHASL YHMANLNUS XUMUYECKOU PeaKyuu pasHa pasHoCmu CmaH-
O0apmHubIX IHMATLRUL 00PA308aHUS NPOOYKIMO8 Peakyuu U peazeHmos
(MCXOIHBIX BEUIECTB) C YYEMOM CMEXUOMEMPUYECKUX KOIPPuyueHmos.

Paccmotpum cxemy:

AH
HCXOOHBIC BCHICCTBA — IIPOAYKTEI pCaAKIINH

m /Asz

ITPOCTBLIC BCUICCTBA

N3 cxeMbl BUIHO, YTO UCXOAHBIE BEIIECTBA U MPOAYKTHI HEKOTOPOU
peaKkuru, UMEIOIIEeH UCKOMBINA TemioBoil 3gdext AH, MOXHO MOIy4YUThH
U3 OJIHMX M TE€X € MPOCTBIX BEIIECTB ¢ TeIoBbIM 3 dextom AH; ms
UCXOJHBIX BEMIECTB W TEIIOBBIM 3 pexktom AH, mjisi mpoIyKTOB peak-
uuu. [IpumenuB 3akoH I'ecca, monmywaem: AH, = AH; + AH, orcrona
AH = AH,—- AH,

AH" xum. peaKuuu = ZAHooﬁp (IpOIyKTOB) — ZAHooﬁp (peareHToB).

TepmoxumMuueckrne pacuersl MPOBOISAT, UCIOJb3Ys CTaHJIAPTHBIC
SHTAJILITNU (TEIJIOTHI) 00pa30BaHUsI BEIIECTB.

Cmanoapmuou sumanvnueti 00pa30BaHUS BEIIECTBA AHOO(;p pu
3aIaHHOM TeMIepaType Hasbléaiom SHTANBIUI0 peakiuuu oOopa3zoBanus I
M0.J13 BEUIECTBA U3 MPOCTHIX BEIIECTB, HAXOAIIMXCS B HauboJiee yCTOM-
YuBOM (opMe MpHU CTaHIAPTHBIX ycioBusaX. M3mepsierca B Kk [x/MoOb.
CornacHo 3ToMy ONpPEAENICHUIO, SHTANIBINSA 00pa30BaHUs HauMbOoOJee yc-
TOMYUBBIX MPOCTHIX BEIIECTB B CTAHJAPTHBIX YCIOBUSIX PaBHA HYIIIO MIPU
mo0oi temneparype. CraHaapTHbIE SHTalIbNUMU OOpa30BaHUs BEIIECTB
npu temneparype 298 K npuBeneHbl B CIPaBOYHUKAX U HCIOJIB3YIOTCS

JJIA pCUICHUA 3aaa4.
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Ipumepl.

Boruucaute Teniaoty obpasoBanus marueruta Fe;O, (okcua cocra-
Ba FeO * Fe,03) , ucxonst u3 ypaBHEHUS:

8AI + 3Fe;0, = 4ALO; + 9Fe, AH x.p. =— 3326 xJ[x.

OHTanbnus o0pa3oBaHus OKCHIA ATFOMUHUSA paBHa 1669,8 kJI>/Moib.

Pemenue.

[Ipouiecc BOCCTAHOBJIEHUSI ~ META/UIOB AJIIOMUHUEM Ha3bIBACTCS
amtoMUHOTEpMUS. B pe3ynbTaTre peakuuu BOCCTAHABIMBAETCS KEJE3O0.
Pa3BuBaeTcs Temrieparypa OKoJI0 3000°C.

JIns pacyeTa ucnoJib3yeM clie/icTBUe U3 3aKkoHa ['ecca:

AH’ xum. peaxtmn = SAH06p (mpoxykros) — ZAH06p (peares-
TOB) WJIM C YKA3aHUEM PEAreHTOB:

AH® x. p. = [9 -AH(Fe) + 4 -AH(ALO;)] —[8- AHYAl) +
3.AH(Fe;04)]

YuuteiBasi, 4TO IHTAJIBIKNU 00PA30BAHUS MPOCTHIX BEIIECTB PABHBI
HYJIO (B IaHHOM CJydae: AH’(Fe) =0, AH’(AI) = 0), MOJTy4aem: —
3326 =[9 -0+ 4 - (-1669,8)] —[8- 0 + 3 - AH’ (Fe;0,)]

3AH (Fe;04) = 4 - (—1669,8) +3326 = — 3353,2 kJ[/MOIb
AH' (Fe;04) = — 1117,7 xIx/Mob

Ilpumep 2

BbluncinTh, Kakoe KOJMYECTBO TEIUIOTHI BBIJEIUTCS MPU BOCCTa-
HOBIeHUM Fe,O; MeTaminueckum alfOMUHUEM, €CIU ObUIO TMOJIYYEHO

335, 1 r xene3a.

Pemmenune.

Cxema peaknuu: 2AI +Fe,0; = ALO; + 2Fe



38

Hcnonb3yst ypaBHEHHUE PEAKIIMU M 3HAYEHHE CTaHJAPTHBIX SHTAJIb-
nuid s oopaszoBanus Fe,Os u Al,Os, onpenenum AH 151 naHHOM peak-
wan. (AH’(Fe,0;) = - 822,2 kJIx/moms; AH' (ALO;) = - 1669,8
kJ>k/Moib; (CTaHIApTHBIE PHTAIBIIUKM OOpPa30BAHUSI MPOCTHIX BEIIECTB
Fe u Al paBHbI HYI0).

JIns pacyeTa McnoJib3yeM clie/IcTBUE U3 3aKkoHa ['ecca:

AH"x. p. = [ 2-AH'(Fe) + AH(ALLO;)] -[2-AH(AI) + AH"(Fe,05)]

YuuteiBasi, 4TO IHTAIBINU 00PA30BAHUS MPOCTHIX BEIIECTB PABHBI
HYJIO (B TaHHOM CJIy4ae: AH’(Fe) =0, AH(AI) = 0), MoJIy4aem:

AHx. p.=[ 0+ (~1669,8] —[2- 0 + (— 822,2] = — 847,6 kJI/Monb

Takum oOpa3zom, B pe3yJibTaTe peakiuu oopasyercs 2 moiib Fe (112
r) u Beiaensiercss sHeprus (—847,6) klx. Ecnu xxe obpasyercst 335,1 r
&KeJesa, o MPOMOPIUU ONPENEIISIEM KOJUYECTBO BBIJEIUBIICIHCS TEIJIO-
THI.

Cocrapngem nponopuuto: 112 r Fe ------------ —847,6 x/Ix

RIC T TR I o) — AH® k[T

AH" =335,1 " (—847,6) / 112 = —2536K]I.

JHTPONMSA CUCTEMbI

Peakuuto, mporekarnryto 0e3 BO3AECUCTBHS BHEIIHUX (PAKTOPOB,
Ha3bIBAKOT camonpou3eonvrou. HarmpaBieHue, B KOTOPOM CaMOINPOU3-
BOJIBHO IPOTEKAET XMMHUYECKas pPEaKUHs, ONPEACIISIETCS COBMECTHBIM
AeHCTBUEM IBYX (PAaKTOPOB:

1) TenaeHIMEeN K MEPEXOAy CUCTEMbl B COCTOSIHUE C HaWMMEHBIIEH

BHYTPEHHEUN DHEPIUEH;
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2) TEHICHIIMEN K TOCTUKEHHUIO Han0ojee BEPOSITHOTO COCTOSIHUA, T.
€. coCTOsiHUA HamOoublero oecnopsaka.llepBoit Mepoil U3 ATUX TEHJIEH-
Ui 1719 1300apHBIX MPOLIECCOB CIYKUT YMEHbIICHUE SHTAJIBIINU CUCTE-
MbI (AH peaknuu < 0). Eme B nporniom Beke beptino u Tomcen yTBep-
KA, YTO CAMONPOU3BOJILHO MO2YI NPOMEKams IK30mepmuiecKue pe-
aKyuu, KOTOPBIE CONPOBOAHCOAIOMCS 8blOENIeHUeM Meniomsl, T. €. YMeHb-
wieHuem SHManbnuu.

OnHaKo HEKOTOPHIE CAMOIIPOU3BOJIBHBIE MPOLIECCHI SIBISIOTCS OH-
oomepmuueckumu. Hanpumep, pacTBOpeHHE COJIEl B BOJE, IJIABICHUE
Jabaa, ucnapeHue Bojabl. CIeaoBaTEIbHO, YMEHBIICHUE SHTAIBIINN — HE
€AMHCTBEHHBIN (PAKTOP, ONMPEAEISIOINNA BO3MOKHOCTh MPOTEKAHUS pe-
akuuu. Bce mpuBeneHHBbIE BBIIIE CaMOIPOU3BOJIBHBIE MPOLECCHI COMPO-
BOXKAAIOTCA nepexodom u3 0oJee yHnopsI0YEeHHOTO COCTOSIHUS YacTHI] B
MeHee ynopsinoueHHoe. Cmenenb HeYynopsi0OYeHHOCMU 8 cucmeme Xa-
pakmepuzyemcs (QyHKyueu cOCMOsAHUS CUCEMbl, HA3bI8AEMOL IHMPO-
nueu.

CocrosiHuE BelecTBa MOKHO OXapaKTepU30BaTh JBOSKO:

1. JlaTh XapakTEpUCTUKHU MAKPOCOCMOAHUSA, YKa3aB 3HaUe-
HUE HU3MEPSEMbIX CBOMCTB, HalpUMEp, TEMIIEPATYPHI, JABJICHUS,
o0BbeMa.

2. JlaTh XapaKTEPUCTUKU COCTOSIHUS KaXKJOM 4YaCTHUIIbI BE-
IIECTBA — €€ MOJIOKEHHE B MPOCTPAHCTBE, CKOPOCTh, HAIIPABJICHUE
nepeMeNIeHus , T.€. 0XapaKTepU30BaTh MUKPOCOCMOSIHUE.

Tak xak Tena COCTOST U3 OTPOMHOTO KOJIMYECTBA YacCTHUIl, TO JaH-
HOMY MaKpOCOCTOSIHUIO COOTBETCTBYET KOJOCCAIbHOE YUCAO PA3TUYHBIX
MHUKPOCOCTOSIHUMA. ITO YMCIIO HA3BIBACTCS MEPMOOUHAMUUECKOU 8epO-

amuocmoio W. C Hell cBSI3aHO OJHO U3 (PyHJIaMEHTAIbHBIX CBONCTB Be-
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mecTBa — oumponus (S) . DHTPONUS SBIAETCS MEPOU HEYHOPSIAOUECHHO-

CTU CHUCTEMBI, €€ BEJIMYMHA MPOMOPIMOHATIBLHA JOTapupMy TEPMOUHA-

Muudeckort BeposiTHocT: S =k InW, roe k = R/Nj = 1,38 - 10 JIx/K;
DHTpONUS UMEET Pa3MEPHOCTh DPHEPTHUH, JACICHHONW Ha TeMreparTy-

py: S = Q/T; oObryHO ee OTHOCAT K 1 MOJIIO BemiecTBa (MOJIbHAs 2H-

Tpomnusi) U BeipaxkatoT B J>x/moib - K.

PaccuuThIBalOT U3MEHEHUE CTAHIAPTHON SHTPOMUU MO YPABHEHUIO

AS® x.p. ZZASO(,ﬁp (mpoxykToB) — ZAS’ o6p(MICX. BELIIECTB)

JI1s OTHOTO W TOTO JK€ BEIIECTBA IHMPONUs UMEET Haubovbuiee
3HAYEHUE B 2A3000pA3HOM COCTOSIHUU U HaAuMeHbuiee — B mMeepooM CO-
CTOSIHUM, A JUISL PA3HbIX 6eujecms B OJJTHOM U TOM K€ arperaTHOM Co-
CTOSIHUM OTIPENIEIISIETCS CIONHCHOCMbIO CTPYKTYPhI MOJICKYJI.

JIro0ast cucrema UMEET TEHJEHIIMIO K CAMOIMPOU3BOJIBHOMY POCTY
suTponuu (AS >0).

B u3zonuposannoii cucmeme camonpou’8oibHO NPOMEKAIOM
MOJIbKO me npoueccovl, KOMmopwvle CONPOBGOHCOAIOMCA Y8eaUYEeHUECM IH-
mponuu — 3T0 ojHa U3 (GOPMYJIMPOBOK BTOPOTO Hayaja TEPMOJIMHAMHU-
KM, OIPEICISIONIEr0 HampaBIECHUE CaMOIPOU3BOJBHOTO IPOTEKAHUS
mporiecca. JHTPOIHUS BO3pACTaeT MPH IJIABJICHUHU, PACTBOPEHUH, JTHUCCO-
[IMaIy MOJIEKYJ U T.1. IIporiecchl, B pe3yiabTaTe KOTOPHIX YIOPSI0UYCH-
HOCTh CHCTEMBI BO3pacTaeT (KOHICHcAlWs, MOJUMEpHU3aIusi, CKaTue,

YMCHBIICHUC 9YUCJIA IIEICTI/II_I), COMMPOBOKAACTCA YMCHBIUICHUCM SHTPOIIHNH.

Jueprusi ['md0ca cucrembl
(M300apHO-U30TePMUYECKHUI OTEHIINAJT)

C OJTHOU CTOPOHHI, Jaro0ast CHCTEMa UMEET TCHACHIIUIO K camonpo
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u360avHoMy pocmy 3umponuu (S >0). C npyroii CTOpOHBI, COTJIACHO
npuHIUy bepTino, umeeTcs TeHACHUUS K cHuxycenuto snmanvnuu (AH
<0). Ot nBa (akTopa — U3MEHEHUS YHTAIBIIUU U SHTPONUU — BAXKHBI B
OLICHKE BO3MOYKHOCTH COBEpPLIECHUA (PU3MUYECKOIO M XMMHUYECKOrO IIpe-
BpAIlCHUS] U YYUTHIBAIOTCS B YPABHEHUU U300apHO - U30TEPMUUYECKOTO
nOoTEHIINaNa;

AG = AH - TAS,

rae T - abcomoTHas Temneparypa, AG - aneprust [ uboca (u3o0o6ap-
HO-U30TEPMHUYECKUIN NOTEHINAN), AS - SHTpONIUSI.

Ha nanpaBieHue nNpoTeKaHus XMMHUYECKOTro IMpoliecca BIUSET W3-
MEHEHHUE BHYTPEHHEN SHEPTUU CUCTEMBI.

BHyTpeHHsIs1 2HEpTrusi COCTOUT U3 ABYX uacteil: 1) m3 cBOOOAHOMU
SHEPTHUH, KOTOpass MOXKET ObITh MpeBpallleHa B padoTy U 2) CBSI3aHHOM
SHEPTHH, KOTOpasi B XOJI€ Mpoliecca HE MOXKET MPEBPATUTHCS B paldoTy.
DTy cBOOOJHYIO HEPTrUI0 CUCTEMBI MIPU MOCTOSSHHOM JAaBJICHUU U TEM-
neparype U Ha3bIBalOT M300apHO- U30TEPMUYECKUM IMOTECHLIMAIOM WU
sHeprueit ['nboca .

Oueprust ['uboca G sBasgEeTCS OJHUM W3 BOKHEHUIIHUX TEPMOJMHA-
MUYECKMX MOTEHIMaIOB. DHepruto ['ndbodca obpazosarus BemecTBa OT-
HOCSAT K [ Monb 6ewjecmea U OOBIYHO BBIPAXKAIOT B K/[3K/MOJIb; pH 3TOM
AG® 06pa30oBaHMs IPOCTOTO BEIIECTBA IPUHUMAIOT PABHOMN HYJIIO.

M3MeHeHne CBOOOJHON SHEPrUU PABHO MOJIE3HONW MaKCUMAabHOM
paboTe, KOTOPYIO COBEpIIAET CUCTEMAa B H300apHO-U30TEPMUYECKOM
npoiiecce. Bece camonpoussonvhuvie puzuueckue u xumuueckue npe-

sépauienus uoym 6 HanpaeieHuu_ymenvuienus Inep2uu I'nooca. Ouu
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MOTYT COIMPOBOXKIATHCS YBEIMUYEHUEM WJIM YMEHBIICHUEM YHTAJIbINU U
SHTPOIHHU, HO FHEprusi [ nbOca nmpu »TOM BCerjaa yMEHbIIAeTCs.

Peakiuu, B koTopeix AG < 0, UAYT CamMonpou3soibHO 8 NPAMOM
nanpasénenuu. Ecmu AG > 0, To camonpoussonvno npomexkaem obpamuas
peakyus, a ipu 3HaueHun AG = 0 — cucmema Haxooumcs 8 coCmosHuU
PasHoBeCUsl.

HccnenoBanus 3apucumoctd AG oT temnepatypsl 1 oT 3HakoB AH
1 AS IIpUBENY K BBIBOJAM:

s 1npu AH <0 u AS > 0 mporiecc nIpoTeKaeT caMOIIPOn3-
BOJILHO MU JIF00bIX meMnepamypax;

s 1pu AH> 0 u AS <0 mnporecc B IpsIMOM HaIpaBICHUH
OPUHIUIIAAIIBHO HEOCYWecmeum,

s ecmm 3Haku AH u AS coBIMamaroT, TO PEakIus MOXKET
OPOTEKATh CAMONIPOU3BOJIBHO B HEKOMOPOM UHmMepeale memnepa-
myp:

a) AH > 0; AS > 0 - sHgorepMuyecKkuil mpouecc, NpoTeKaro-
Ui ¢ YBETUYEHUEM SHTPONUHU (HATIpUMED, PA3JIOKEHUE BEIIECTBA).

Peaknus npoTekaer npu teMneparype, yAOBIETBOPSIOLIEH YCIOBUIO

| TAS| > |AH], ree. IIPU BBICOKUX TEMIIEpaTypax;

0) AH < 0; AS < 0 - sk3oTepMuyeckuii mpoiiecc, mpoTe-
KAaloIUi ¢ yMeHblIeHueM HHTponuu. COOTBETCTBEHHO, PEaKIuUs
MOJKET MPOTEKATh IIPU HU3KUX TEMIIEpATypax MPHU yCIOBUU |AH| >
| TASI;

s ecmu AH =0 (peakuus He COPOBOXKAACTCS TETLIOBBIM
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3¢ PekToM), TO BO3MOKHOCTH MPOTEKAHUS MPOIECCA MOJTHOCTHIO
ONPENEIAECTCA DJHTPOIIUEH.
s korma AS = 0, omnpenensronlyr0 PoJib BBITOJTHAET DH-
TanbIUKUHBIN (pakTop (cobmogaeTcs npuHuun beptio).
JI1s HaXOXKJIeHUs M3MEHEHUs CTaHAapTHOM sHepruu ['mbbca B pe-
aKIMKU JTOJDKHBI ObITh U3BECTHBI U3MEHEHUS CTAHAAPTHBIX SHTAJBIHNU U

SHTPOIHH, & TAKKE TEMIIEpATYpA:
AG" xum. p-riun = AH” xum. p-rimm — T-AS” xum. p-ium
Kak u B cmyyae ¢ AH xuM. p-uuv U1 AS XUM. p-IUH, U3MEHECHUE
cTaHAgapTHOU sHepruu ['mbO6ca B XMMHUUYECKON pEaKIMu MOKHO PacCuUu-
TaTh M0 YPABHEHUIO

AG" xum. p-1un = ZAG006p(Hpoz[yKTOB) — ZAG006P(HCX. BEIIICCTB).

Ilpumep 5
BpI4ucInTh N3MEHEHUE DHTPOIINH B PEaKIIMU TOPEHUS ITaHA:
C,Hy(r) + 30,(r) = 2C0O,(1) + 2H,0(T)

Pemienue. DHTpomnus, Kak W DHTAJIBIN, SBIsSETCS (QyHKIUEH co-
CTOSIHHUS, T. €. IOJJUYUHSIETCS 3aKOHY ['ecca U CIEACTBHIO U3 HETO:

AS° X.p= ZASO()ﬁp MPOJYKTOB — ZASOO6PI/ICX0)J;HBIX B-B.

TTo yCIOBHIO 3a/1aul HY)XHO BEIYHCINTH AS’ peakiiy ropeHns 3Ta-
Ha. JIJ1s1 TOro U3 TadaMIbl BEIIMIIEM SHTPOIIMKA 00OpPa30BAHUS BEIIECTB U

IMOACTABUM HUX B YPABHCHHUC!

BemectBo CHy(r), O, (r), CO,(r), H,O(r)
AS°06P, Jx/mons-K 219,45 205,03 213,65 188,72
ASx.p = [28° (H,0) + 28° (CO,)] — [S° (C,Hy) + 3S° (0,)] =

— (2 - 188,72 +2 - 213,65) — (219,45 + 3 - 205,03) = —29,80 Jix/K.
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Ilpumep 6. Bo3MmoxHa JIM B CTAaHIAPTHBIX YCIOBUAX PEAKLIUS

4HC1 + O, = 2H,0 + 2Cl,?

Pemenue. AG — sneprus ['n66ca (1300apHO-U30TEPMUUECKUN MO-
TEHLIMAJ), ONPEEIIAET BIAUSHUE SHTAIBIINU U SHTPOIIUU HA XOJ| PEAKIIUH.
Oueprus ['nb0ca siBnsiercst QyHKUUENH COCTOSIHUSI CUCTEMBI, pacyeT ee
BeyT 10 hopMyJie

AG" xum. p-tiun = AH® xum. p-upm — T-AS® xum. p-riun

1o 3Haky u BenuunHe 3HEprun ' mb0ca MOKHO CyAUTh O HaIpaBJie-
aun peaxiun. Ecin AG® < 0, BO3MOXKHO CaMOIPOU3BOJIIHOE POTEKAHHE
pEeaKIu B IPSIMOM HaIlpaBJICHHUH.

Paccuntaem anepruto 'mboca peakiuu ropenust HCL. Haxoauwm He-

O6XOJZLI/IMBI€ CIIPaBOYHbIC JAHHBIC :
Bemectno: HCI (r), O, (r), Cl,(r), H,0 (1)
AH’ o5, kIKk/MOTE — —92,31 0 0 ~241,83

AS® s, Jux/Moms - K —186,68 205,03 222,95 188,72
AH’ x.p = [2 AH’ (H,0) + 2 AH’ (CL,)] — [4 AH’ (HC]) +AH’ (0, )]

=[(2 - (-241,83)+2 - 0] —[4 - (-92,31) + 0] =—112 kJIx;
AS’x.p =[2 AS® (H,0) + 2 AS’ (CL,)] — [4AS" (HCD) + AS° (0,)] =
(2 - 188,72 +2 - 222,95) — (4 - 186,68 + 205,03) = —130 JIx/K = —0,13
kJx/K;

AG? xum. p-tmm = AH® xum. p-rium — T+ AS® xum. p-rnw;

AG® xum. p-upm = (—112) — 298 - (—0,13) =—73,36 kJIx.
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N3menenue sneprun ['m606ca B XUMUYECKOW pPEaKi[ui MEHBIIE HY-

Jit, CJICAOBATCIIbHO, B CTAHAAPTHBIX YCJIOBHUAX 3TAd PCAKIIHA BO3MOKHA.

Hpumep 7. Ilpu kakoM Temiieparype HaCTYIIUT PAaBHOBECUE B CHUC-

TEME
BaO(xp) + 0,5 O,y S5 BaO,(xp),

ecir AH® xum. p-unu = —81,51 x/Ixk, a AS? xum. p-uun = —0,11
kJx/K?

Pemenne. B cocTossnumu paBHOBecus 3Heprus ' nbOca paBHa HYJIO,

AG = AH — TAS; ecu AG = 0, to AH = TAS. U3 sT0oro paBeHcrna
MOXHO PAacCYUTATh TEMIEPATYpy, IIPU KOTOPOH HACTYIUT PABHOBECHUE B
CUCTEME:

Tpasn- = AHYAS®; Tpon, = —85,61/-0,11 = 731,9 K.



46

KoHTpOoJIb YCBOCHMS TEMbI

1. Kakue u3 cienyronmx TepMOJIUHAMUYECKUX (DYHKIIUI OTHOCSATCS
K (OYHKIUSM COCTOSIHUSI CUCTEMBI: TEIUIOTA, SHTAJIBIIUS, SHTPOIHUA, pado-
Ta paclIupeHusi raza, cBo0oaHas sueprus ['ndoca?

2. Kako#l CMBICI MMEIOT 3HAKU «IUIIOC» WM «MHUHYC» TEpEN Tep-
MOJMHAMUYECKUMH (DYHKUMUSIMU: SHTAIBIUEH, TEIJIOTON, pabOoTOM, 3H-
Tponuen?

3. Tloyemy njsi M3y4eHHUS] XMMHYECKHX PEaKIui IenecooOpa3Hee
ucnoab3oBath AH , a He AU?

4. ChopmynupoBath 3akoH ['ecca, cnenctBus u3 3akoHa ['ecca.

5. Ilpu obpazoBanuu 1 moins razoodpasnoro HF Beinenunocs 270,7
k/[>x TemnoTel. UeMy paBHaA CTaHIApTHAsl SHTAIbNUS 00pa3oBaHus (PTo-
poBoaopona?

6. BbIUKCIIUTh M3MEHEHUE CTAaHJAPTHOW SHTAJBIUM  CIEIYIOIINX
pEaKIni:

a) C,Hg(T) + 3,5 O,(r) = 2C0O,(1) + 3H,0(x)
0) C,HsOH(x) + 30,(1) + 2CO5(T) + 3H,0(k)

7. B cmecwu, cocrosment u3 22,4 1 ¢propa u 44,8 1 Bomoposaa, mpo-
u3onna peakuus. OnpeaeanuTs U3MEHEHUE CTaHIApTHOW SHTAJIBIINU pe-
aKITUH.

8. YKka3aTh 3HaK U3MEHEHHS DHTPOIUU B CICIYIOIIUX MpOIeccax:
a) cropaHue BOJ0PO/ia;

0) pasyioKeHHUE BOJIbI HA BOJIOPOJ U KUCIOPOJ;
Y 3HaK U3MEHEHUSI SHTPOMUU B CICIYIOMIUX PEAKIIUIX:

a) NH;(r) + HCI(r) = NH4CI(1B)

0) COCl,(r) = CO(r) + Cly(1)

B) PCI3(1) + Cly(r) = PCls(1)
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r) Na(r) + 3Hy(r) = 2NH;(r)

9. B KakuX COCTOSHUSX CHCTEMBI CIIPABEIINBO cooTHOIEeHne AH =

T-AS? Jlnsg kakux peakuuil 3TO COOTHOIICHUE HEBBINOJIHUMO HU IIPHU

KAKHUX YCIOBUSX?

10. Bo3Mo>kHa 11 TIpU CTaHIAPTHBIX YCIOBUSAX PEaKIUA

Hy (1) + Cly(r) = 2HCI(r), ecimn AH,, = — 185 k/Ix/Monb 1 AS 1y
=20 JIx/(monn-K.

11. BbryuciauTh BeIUYUHY U3MEHEHHS CTaHAApTHOUN sHeprum I 'uod-
Oca 1 onpeaeauTh BO3MOXXHOCTh CaMOMPOU3BOJILHOTO MPOTEKAHUS PEaK-
110507

2Fe(m) + 3H0) = FerO3m) + Hogy

npu Temneparypax 300 u 800 K.

12. M3MeHeHreM Kakoll TEpMOAMHAMUYECKON (YHKIWU ONpEaeis-
€TCSI BO3MOXHOCTh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS IIpoLecca:

a) IpYU OCTOSTHHOM JIaBJICHUU U TEMIIEPATYPE;

0) B M30JMPOBAHHOM cucteme?

13. CdhopmynupoBaTh YCIOBUS CaMOIIPOM3BOJBHOIO IMPOTEKAHUS
PEAKIMI, COMTPOBOXKAAIOIIUXCS:

a) YBEJIIMYCHUEM DHTPOIHNU U SHTAJIBIINH;

0) YMEHBIIIEHHEM SHTAJIBIIUN U SHTPOIINH;

B) YBEJIMUYECHUEM SHTPOIIMU U YMEHBIIICHUEM SHTAJIBIINY;

F) YMCHBIICHUCM SHTPOIIMH U YBCIIMYCHHUCM SHTAJILIINU
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Faasa 3. CKOPOCTH XUMHYECKHUX PeaKuu

IHoHsiTHE CKOPOCTH XUMHUYECKOH pPeaKuu

Xumuueckaa KuHemuka — pasliesl XMMHHU, KOTOpas M3y4aeT CKO-
POCTh W MOJEKYJSAPHBIA MEXaHU3M XUMHYECKUX peakuuil. CKopocTH
XUMHUUYECKUX PEaKIMid MOTYT 3HAUUTEIBHO pa3iauyaTbes. HakomieHo He-
Majio (aKTUUYECKOT0 MaTepualia Mo XUMUYECKOMY B3aUMOJICUCTBUIO MeE-
XKy BeliecTBaMu. HekoTopbie peakiiy COBEPIIAIOTCS B THICAYHBIC JOJIH
CEeKYHJIbl, HAIPUMEP, B3aMMOJICUCTBHE BOJOPOJA C XJOPOM Ha CBETY
IPOUCXOJAUT MTHOBEHHO (B3pBIB), a TaKOM MPOIIECC, KaK KOPPO3HUS Me-
TaJJIOB, MOXKET IJUTCS rogaMu. CKOpPOCTh pPeakIluy 3aBUCUT OT (hpaKTo-
POB, OCHOBHBIMHU W3 KOTOPBIX SBISIOTCA IMPUPOAA PEArupyIOIINX Be-
IIECTB, KOHIICHTpALMs B3aUMOJICHCTBYIOIIMX BEIIECTB B PAaCTBOpPE U
TeMreparypa.

CKkopocmbio Xumuueckoil peakyuu HA3bl6alOm UZMeHeHUue KoJlu-
yecmea (KOHUEHmMpPAuuu) peazupyrouiezo eeuwiecmea uiu npooyKma
peakuyuu 3a eOUHUUY 6PEMEHU 6 eOUHUUE PEeaKUUOHHO20 NPOCMPAH-
cmea. B comocennon cucteMe peakIMOHHBIM MPOCTPAHCTBOM CIIYXKUT
0bvem cocyoa, B KOTOPOM TPOTEKaeT peakius. B reTeporenHoi cpeae —
MOBEPXHOCTh paszfena (a3 (Hambosee pacnpoCTpaHEHHBIE BapHAHTHI:
KHUJKOCTh-TBEP/I0€ BEIIECTBO, Ia3-TBEP0E BEIIECTBO, )KUIKOCTh-Ta3, IBEC
HECMEIIMBAIOIIHECS KUAKOCTH). CUMBOJ 0003HAUYCHUSI CKOPOCTH U, €/T1-
HUILIBI U3MEPCHMUS:

MOJIb/JI * CeK — JIJIs TOMOT€HHOM pPeaKIuu;

MOJIB/M® * CeK WIH MOJIB/CM’ * CeK — Ul FeTePOreHHO PeaKIiu

(YuuTBIBaE€TCA IUIOMIA b MIOBEPXHOCTH pazneina ¢as).
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B XUMHYECKOW KUHETUKE Pa3IM4alOT CPEAHIOK U HUCTUHHYIO
(MFHOBEHHYI0) CKOpPOCTh peakuuu. CpeaHssi CKOpOCTh paBHA OTHOIIIE-
Huo AC/At (AC=C,—Cy; At=1,-1)).

Bennunna AC = C, — C; uMeeT 3HaK «1+», €CIM pacCUUTHIBATH I10
M3MEHEHUIO KOHIICHTPAIIUK MPOAYKTA PEAKIIUHU, U 3HAK «-»,ECJIH PACCUH-
THIBAaTh 10 U3MEHEHHUIO KOHIICHTPAIIMU peareHTa. B cBsi3u ¢ 3TUM, 4YTO-
Obl BEIWYMHA CKOPOCTH ObLIa BCET/ia MOJIOKUTEIBHOM, Mepea ApOoObio

CTaBiT 3HAK =*:

v=+2C

At
CpenHsisi CKOPOCTh pEaklMyi HEOJMHAKOBA B MHTEPBAJIIE BPEMEHU
At. IToaTOMy HaxXoJAT CKOPOCTh B KaXIblii MOMEHT BPEMEHH: OHA OIpe-
NeNseTCsa MpeaesioM, K KOTopoMy cTpeMuTcs oTHoieHue AC /At, npu
At— 0. UcTuHHAs CKOPOCTh PEAaKIUH B KaXKJIbIi MOMEHT BPEMEHU OIIpe-

JesieTCsl KaK TepBasi Mpou3BoAHas oT KoHIieHTpanuu (C) 1mo BpemeHuU

T
BausinMe KOHUEHTPAUMH pearupyrouux Beecrs Ha
CKOPOCTHh XUMUYECKOM peaKkunu

3aBUCUMOCTb CKOPOCTH PEAKIMH OT KOHLEHTPALUN PEearupyrommx
BEILIECTB JJIs DJIEMEHTAPHBIX IPOLECCOB BBLIPAKAECTCA OCHOBHBHIM 3AKO-
HOM XUMUYECKOU KUHEeMUKU, CPOPMYIUPOBAHHBIM HOPBEKCKUMU y4e-
HeiMu ['ynba0eprom u Baare B 1864-1867 rr.:

Ckopocmb Xxumuueckoil peakyuu npAamMo nponopyuoOHaIbHaA npo-
U36€0€HUI0 KOHUCHMPAUU peazupyrouiux e6euiecm 6 CHENneHu ux

cmexuomempuyeckux KoIpguuuenmos.



50

YpaBHEHHE, CBA3BIBAIOIIECE CKOPOCTh PEAKIMU C KOHUEHTPALUSAMU
pPEareHTOB, HA3bIBACTCA YPABHEHUEM CKOPOCMU WIN KUHEeMUYecKuMm
ypaenenuem peakyuu. O01as 3aBUCUMOCTb CKOPOCTH OT KOHLEHTPALUH
peareHToB g ypaBHeHus A + B — C + D BbeIpaxaeTcs COOTHOIIEHUEM:

v=Kk CA'CB,
rae Ca u Cg — MOJISIpHBIE KOHIIEHTPAIIMU UCXOAHBIX BelecTB, k — xoagh-
Guyuenm nponopYUOHAILHOCHU.

JIns KOHKPETHOM peakuu k HA3bIBAOT KOHCHIAHMOU CKOPOCMU
xumuyeckou peakyuu. Ousryueckuii cMbica k 3akimroyaercst B ToM, 4To k
paBHa CKOPOCTH peakuuu (v), IPU KOHLEHTPALMU UCXOJHBIX PEareHTOB
paBHbIX 1 Monb/1. KoHcTanTa ckopocTH peakiuu Kk He MEeHsIeTCs pU U3-
MEHEHUAX KOHLICHTPALW, HO 3aBUCUT OT TemIiepaTrypsbl. i peakuuu, B
KOTOPBIX YYaCTBYET HECKOJIBKO MOJIEKYJ, KOHIIEHTpAauu OepyTcs ¢ CO-
OTBETCTBYIOIIINM IOKA3aTEJNEM CTEIEHU, T.€. I pEAKIMH, 3aAIIMCAHHOU B
obmieit popwme:

mA +nB — qC+pD
KHHETUYECKOE YPABHEHUE CKOPOCTH UMEET BUJL:
v= Kk CAm 'CBn

[Ipn ucnonb30BaHWM B pacyeTax 3aKOHA JAEHUCTBUS MAacC CIEAYET
YUYUTHIBATH:

1) ecnmu B peakuuu y4acTBYIOT ra3bl, TO BMECTO KOHLIEHTpa-

UM UCTIOJIB3YIOT BEJIMYHHBI MAPIUATBHBIX JaBJICHHUM I'a30B;

2) Macchl TBEPJIBIX BEUIECTB HE BIUSIOT HA CKOPOCTh XUMUYE-

CKOW peaklUu U, CJIEIOBATEIbHO, HE BXOJAT B BBIPAXKCHHE 3aKOHA

NEWCTBUSA MaccC, T.K. PeakUus MPOTEKAeT JIMIIb Ha MOBEPXHOCTH

TBCPAbIX BCIICCTB (I/IX KOHIOCHTpAaIUHU HE I/IBMCHSIIOTCSI).
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3aKOH JIEMCTBYIOIIMX MAcCC CIPABEIJIUB TOJBKO JJISI MPOCTHIX IO
CBOEMY MEXAaHU3MY B3aUMOJICHCTBUM.

B XuMu4eckoil KUHETUKE PEeaKIUU MOAPa3IeNAOTCsS Ha IPOCThIE U
cnoxusie. Ilpocmele peakyuu npoTekaroT 0€3 00pa3oBaHUS MPOMEKY-
TOYHBIX COCJMHEHUM (B OJIHY CTaJUI0), & CI0MCHbIEe — C 00pa30BaHUEM
IPOMEKYTOUHBIX MPOAYKTOB (B HECKOJBbKO cTtaauil). Cpenu nociedosa-
mejibHblX CTAJAN CJIOXKHOW PEAKIUHM BCErJa MMEETCS OJHA CTagus, CKO-
POCTh KOTOPO MUHHMMAJIbHA U OHA JINMUTUPYET CKOPOCTh PEAKIIUU B IIe-
oM. Takast craausi Ha3bIBACTCS AUMUMUpYlowel cmaoueti CI0XHON Xu-
MHUYECKOU peakiuu. MaremMaTuyecKoe BBIPAXKECHUE 3aKOHA JAEHUCTBUSA
Macc, 3alllMCaHHOE JJIi CaMOW MEJICHHOW (Iumumupyroweli) CTaauu
mpoIiecca, MOKET ObITh TPUMEHEHO OJTHOBPEMEHHO M KO BCEHl peakiluu B

OCJIIOM.

MoJiekyJISIpHOCTD U MOPAA0K XMMHYECKON peakuuu

B xumMuueckoll KHHETHKE BCE B3aMMOJICUCTBUS KJIACCU(DHUIIUPYIOT
WJIY 10 TIPU3HAKY MOJIEKYJIIPHOCTH, WM 110 MPU3HAKY MOPSJIKA PEAKIUU.
Monexkyaaprnocmp peakuyuyu ONPENECIAECTCA YUCIOM MOJIEKYJI, OJHOBpPE-
MEHHBIM B3aHUMOJCUCTBHUEM KOTOPBIX OCYIIECTBISCTCA aKT XMMHUYECKOTO
npeBpanieHus. [lo 3Tomy npu3HaKy peakiuu JIeJIsTCa Ha OJHO -, JIBYX-
U TPEXMOJICKYJIIPHBIE.

K monomonekynapuovim (0JHOMONEKYJISIPHBIM) PEAKITUSIM OTHOCST
PEAKINU, B KOTOPBIX B JIEMEHTAPHOM aKTE€ B3aMMOJICHCTBUS YYaCTBYET
oAHa MoJieKyJia. K HUM OTHOCAT peakuuu pa3yioKEeHUsI U BHYTPUMOJIEKY-
JISIpHBIE TIEPErPYNIUPOBKHU, HAIIPUMED, JUCCOLMAIMS Ta3000pa3HOTO Ho-

na: I, - 21 wim pacnaa nuazomeraHa:
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CH3—N:N—CH3—) C2H6 + N,

Kunetnyeckoe ypaBHeHuUe IS TaKUX peakiuii umeet Bua: v = kC.

K oumonekynapuvim peakuusiM OTHOCAT PEAKLIHH, B KOTOPBIX B
AJIEMEHTAPHOM aKTE€ B3aUMOJECUCTBUS YYACTBYIOT JBE MOJIEKYJIBI.
Hanpumep, oOpazoBanue iogucroro sogopoga H, + 1, — 2HI
KuneTnueckoe ypaBHEHHUE ISl TAKUX PEAKIIUNA UMEET BUI:

U = kC1C2.

K mpumonexynapuvim peakuysMm OTHOCAT PEAKIIUU, B KOTOPBIX B
AJIEMEHTAPHOM AKTE B3aUMOJIEMCTBUSA YYACTBYIOT TPH MOJIEKYJIBI OJTHOTO
WJIY PA3JIMYHBIX BUJIOB BEMIECTBA. YAaCTO M3yYEHHE TAKOTO THIA PEAKIIUN
IPOBOJSTCS B Ta30BOil (paze, Hampumep, peakiuu C Y4acTHEM OKCHJIA
azora (II):

2NO + 02 —> 2N02
2 NO + CI, —» 2NOCL
OTMedaeTcsi, 4YTO TPUMOJIEKYJISIPHBIE PEAKLIHMH BCTPEYAIOTCS
CPaBHUTEIBHO PEJIKO, YACTO MPOTEKAHUE TAKUX PEAKUUU JEISIT Ha MpPO-
MEXKYTOUHBIE CTAJUHU, U3y4das CKOPOCTh PEAKIUHU JTUMHUTHUPYIONIEH CTa-
nuu. Peakiyu ¢ 60Jiee BEICOKOM MOJIEKYJISIPHOCTHIO HEU3BECTHBI.
Iopaook peakyuu onpenenseTcs 3aBUCUMOCTBIO CKOPOCTH pe-
aKIMU OT KOHIEHTPALMU Ka)KJI0r0 M3 UCXOAHBIX BEIIECTB B YCIOBUSX
NOCTOSIHCTBA TEMIIEPATYpPhl U MOXKET ObITb YCTAHOBIIEH JIKCHEpPUMEH-
manvHo, OOBIYHO ecpaghuueckum memodom (CM. HUKE). DKCIEPUMEH-
TaJbHO IMOJYYEHHBIE 3aBUCUMOCTH IO3BOJISIIOT 3alMCATh KMHETUYECKHUE
YpaBHEHUS peakinu. Byl KHHETUUECKOTO YpaBHEHHSI U ONPEAEISAET MO-
PAIOK pEaklMu: OH PAaBEH CyMMe noKaszameiell cmeneHen KOHLEHTpa-

I_[I/Iﬁ B 3TOM KMHCTHYCCKOM YPaBHCHHUU.
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JI1sl KHHETHYECKOTo ypaBHenus oomero suga v = k C," -Cg" mo-
PSAOOK peaKu paBEeH CyMME m +n.

Kaxnomy Tuny peakuui COOTBETCTBYET CBOE€ KMHETHUYECKOE YpaB-
HeHue. OueHb OOJIBIIIOE YMCIIO PEAKIMi MUMEET HYJIEBOM, MEPBBIM WU
BTOPOH MOPSAOK PEAKLINU.

Ecnu peakuust uMeeT Hyne0ii IOPSA0K 10 KAKOMY-HUOYIb pearcH-
Ty, TO U3MEHEHHE €r0 KOHIICHTPAIMA HE OKA3bIBACT BJIMSIHUE HA CKO-
POCTb PEaKLMHU 10 TEX NOP, IOKA HE U3PACXOAYETCS BECH ITOT PEAreHT.

B peakuusix HyJ€BOro nopsjika CKOpoCTb PEAKLUNA OCTAETCS MOCTO-
AHHOU. ['paduk >KCIEpUMEHTAIBHBIX JAHHBIX JIJIi TAKOW peakiuu B KO-
opauHaTax v(ckopocTh) — C(KOHIIEHTpalKs) MPEACTaBIACT HPSMYIO JIU-

HUI0, apajuiesibHy10 ocu abdciuce (puc.2-a).

6)

U, MOJIB/JI - CEK
U, MOJIB/JI - CEK
. MOJIB/IT - CeK

C. MoJIB/11 C. MOJIB/T1 C., MoJB/1
Puc.2 3aBucumocth ckopocTH (V) oT kKoHIeHTpauuu (C) B peakiusix
HYyJIEBOTO (a), mepBoro (0) u BToporo (B) mopsiaka
Ecnn peakuus uMeeT nepBbIM HNOPSAO0K [0 HEKOTOPOMY pPEArcHry,
TO €€ CKOPOCTh IMPSMO MPONOPIMOHAIbHA KOHUEHTPAIIMU 3TOT0 BEIIECT-
Ba: IPU YABOCHUHU €r0 KOHIECHTpAIUs YIBAUBAECTCA U CKOPOCTh pEaKIuu
u T.1. Ha rpaduke nmponopruoHaaIbHOCTh CKOPOCTH M KOHIIEHTPAIIMHU Pe-

aKIMK MEPBOTO MOPsIAKa MMOKa3aHa Ha puc. 2-0.
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B peakuusix, mopsigoK KOTOPBIX OOJibllle €AUHULIBI, MEXaAy U U C
HA0II0/1aeTCsl AKCIIOHEHIIMAIbHAs 3aBUCUMOCTh (puc. 2-B). Ecnu peak-
M UMEET BTOPOU MOPAJIOK M0 KAKOMY-JIUOO PEeareHTy, TO YJIBOEHUE €0
KOHUEHTPALMA NPUBOAUT K BO3PACTAHUIO CKOPOCTHU 2’ =4 pasza, a npu
YBEIMUCHNN KOHIICHTPALMK B TPH Pa3a CKOPOCTb BO3PACTAcT B 3° = 9
pas.

Ka3zanock Obl, OPSIOK PEAKIIMU JIETKO MOMXKHO ONPEACIUTH 110 BUAY
CTEXMOMETPUUECKOr0 ypaBHEHHMs. OMNbIT MOKA3bIBAET, YTO MOPSAIOK, MO
KOTOPOMY MIPOTEKAET PEAKIUsl BO BPEMEHHU, YACTO HE COBMAJAET C IO-
PSAZIKOM, OIpEENIeMbIM MO CTEXHMOMETPUYECKOMY YpaBHEHHIO, T.€. MO-
PSAZIOK pEaKlMy HE BCEra COBMAJAET C €€ MOJIEKYJIPHOCThIO. s npo-
CMbIX peakyuil 4acTHbIE MOPSAKU IO pacyeTaM 4YacTO COBMANAIOT CO
CTEXHOMETPUUECCKUMHU KOd(PhUIIMEHTaMU TIepe]] peareHTaMu B XHUMHUYe-
CKOM YpPaBHEHUHU PEaAKIMU, a OOIIUM MOPSAOK JJIA TaKOW peakiMu paBeH
cymMMe KO3(D(PUIIMEHTOB B JIEBOM YacTH YpaBHEHUS PEaKIIUHU.

st cnoscnon peakyuu o0 KUHETUUECKUM MOPSAIOK HE COBMa-
naeT ¢ kodPuuueHTaMu nepea peareHTaMu, 4acTo OH COBIAJAET C MO-
pAAKOM €€ umumupyrouien craauu. MHOTAA TTOPSAOK peakunu BbIpa-
KaeTCsl HE IIEJbIM, a APOOHBIM YHCIOM. Peakius MOXeT ObITh OuMoIe-
KYJSIpHOM, HO MPOTEKATh M0 KHHETHYECKOMY YPAaBHEHHIO PEaKIIMU Tep-
BOT'O MOPSIIKA U T.II.

[IpyurHa HECOBMAACHUS TOPSIKA PEAKIMH M MOJICKYISIPHOCTH
OOBSACHSIET, TOYEMY MO KO3(P(PUIIMEHTAM pPEaKIIMu OOBIYHO HEJIb3s yCTa-
HOBUTh ypPaBHEHUE CKOPOCTH PEaKIMU, TaK KaK CTEXHOMETPHUYECKOE
YpaBHEHHUSI PEAKIIUU OMUCHIBAET MPOIIECC B LIEJIOM, HE OMpPEAeIisis Mexa-

HHU3Ma PpCaKIUHN — XapPaKTCpP €€ IPOTCKAHUA BO BDCMCHHU.
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YpaBHEHUE CKOPOCTU PEAKIUU 3aBUCUT HE OT BCEU PEAKIMU B LIE-
JIOM, & OTHOCHUTEJIbHBIX CKOPOCTEU €€ dleMeHTapHbIX craauid. [Ipu ycra-
HOBJICHUM MEXaHU3Ma XMMHUYECKOM PEaKlUU CHayaja dKCIEPUMEHTAJIb-
HO ONPEHECISIOT €€ ypaBHEHUE CKOPOCTHU, & 3aTE€M MOCTYJIUPYIOT OIHY
WJIA HECKOJIBKO 3JIEMEHTAPHBIX PEAKIMU, KOTOPBIE YIOBJIETBOPSAIOT HAM-
JIEHHOMY YPaBHEHHIO M JPYTUM SKCIEPUMEHTAJIbHbIM (hakTam. DKCIie-
PHUMEHTAJIbHOE YPABHEHUE CKOPOCTH PEAKLUMHU BCETAA BKIIFOYAET TOJIBKO
T€ BEIIECTBA, KOTOPBIE NPUCYTCTBYIOT B U3MEPUMBIX KOHLUEHTPALUAX.

PaccmoTpum B KauecTBe nIpuMepa CIEAYIOUIYIO 3a1a4y.

Ycnosue 3a0auu: st HEKOTOPOU TUIIOTETUYECKOU PEAKIIUU
A + B — C, usmepena HayaiabHasi CKOPOCTh MPU HECKOJIBKUX HCXOIHBIX

KOHIeHTpalusXx A 1 B. JlaHHbIC 3aHECEHBI B TA0IMILY.

No KOHIEHTpauus A | KOHUeHTpauus B HavaJIbHas
OITbITa Ca, MOJIB/TI Cg, MOJIB/JI CKOPOCTH

U, MOJB/TI - CEK

1 0,100 0,100 4,0-107
2 0,100 0,200 4,0-107
3 0,200 0,100 16,0 -107

OnpenenuTh MO 3TUM JAHHBIM: a) YPaBHEHUE CKOPOCTH PEaKIINH, 0)
3HAYEHUE KOHCTAHThI CKOPOCTH, B) CKOpOCTh peakuuu npu C, = 0,05
Moub/n1 1 Cg = 0,100 moib/m.

Pewenue. a) CpaBHEeHUE MOJYYCHHBIX PE3YIbTATOB ISl ONMBITOB |
U 2 MOKa3bIBAET, YTO KOHIICHTpAIUs peareHTa B He BIUSIET HA CKOPOCTh
peakuuu (CKOpOCTh OCTajach Takoiu ke, kak B ombiTe 1 mpu Cg = 0,100
MOJIB/1, Tak U1 B ombITe 2 Tipu Cg = 0,200 Moub/1), nopsadox peaxkyuu 1o

peareHty B — nynesoti. CpaBHEHHUE NOJTYYEHHBIX PE3YJIBTATOB JJIs
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onbITOB | W 3 TOKa3bpIBAET, YTO YJIBOCHHE KOHILECHTpPAUMU peareHra A
IPUBOJAUT K BO3PACTaHUIO CKOPOCTH B 4 pasza, T.€. CKOPOCTh pEaKIuu
nporopuronansia C,° UMeeT 8mopoil nopsadok 1o pearenty A, odmuii
MOPSJIOK peakluu Takxke BTopout (2 + 0 = 2) nonnoe ypasnenue ckopo-
cmu peakyuu: v = K CA2 -CBO= CA2

0) Jlist Beruncnenust (k), vcnonb3ysi BBIYMCICHHOE B MPEAbIIYyIIEM
IYHKTE ypaBHEHHE cKopocT: U= k C,°, HaxomuM:

k = 0/Ca*> =4,0 - 10~ mons/nt - cex/(0,100 mons/n)” = 4,0 - 107
JI/MOJIb-CEK

B) YCTaHOBUB, YTO MOPSJ0K PEAKIIMH BTOPOM I10 peareHTy A U Hy-
JIEBOH MO peareHTy B, a ypaBHEHHE CKOPOCTH PEAKIIMU UMEET BhIpaKe-
aue: v = kCy’, HETPYJAHO PACCUMTATh 3HAYECHHUE CKOPOCTH PEAKIIUM TPHU
KOHIICHTpaIlUH

A = 0,05 monnw/1, ucnonw3ys 3Hauenue k = 4,0 - 107> n/Mounb-cex

CKOpOCTh peakiuu paBHA:

v=k Ca*=4,0- 107 w/™monb-cex - (0,05 mons/n)*=1- 107
MOJIB/JI-CeK (0Opamums 8HUMAHUe, YTO YMEHBIIICHUE KOHIICHTPALIMU pea-
renta A B 1Ba paza (ot 0,100 1o 0,05 M0ib/11) IPUBEIIO K YMEHBIICHUIO
ckopoctu B 4 paza (ot 4,0 - 107 1o 1- 107 MOJIb/JI-CEK), KaK 1 CIIeI0BAJIO
0XHIATh OT YCTAHOBJICHHOTO YPABHEHHS CKOPOCTH peakiuu: v = k Ca°).

KoHuentpanus peareHra B He BIMSAET HA CKOPOCTh PEAKIHUM, TaK
KaK peakius MMEET HYJEBOM MOPSAJIOK MO ATOMY PEareHTy, TIO3TOMY
IPOBOJUTH pacueThl MO peareHTy B HeT He0OXOAUMOCTH; HYKHO JIHUIIIb,

4yTOOBI peareHT B mpucyTCcTBOBal B CUCTEME U pearupoBajl C peareHToOM

A.
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Bausinue TreMneparypbl Ha CKOPOCTH XUMUYECKOW peaku MU

CKOpOCTH XMMHUYECKUX PEAKIHM MOBBIIAKTCI C pOCTOM TEMIIEPaA-
Typsl. B ypaBHenuu ckopoctu peakuuu: 0 = k C,-Cpg BIMsIHUE TEMIiepa-
Typbl CKa3bIBA€TCSl Ha BEJIMYMHE KOHCTAHTHI CKOpocTH peakuuu k. C
BO3pAacTaHUEM TEMIEpaTypbl pacTeT BeauuuHa k, cienoBaTenbHO, yBe-
JIMYMABAETCS U CaMa CKOPOCTh PEAKIIMU. 3aBUCUMOCTb CKOPOCTH PEAKIIUN
OT TeMIiepaTypsl omnpenensercs npasuwiaom Bant-I'opda (1884 r.), co-
IJIACHO KOTOPOMY HpU ROGblUEHUU memnepamypvl Ha Kadcovie 10
2paodycoe CKOpoCcHib XumMu4eckoil peakyuu éozpacmaem 6 2-4 pasza.

MaremaTnyecKky 3Ta 3aBUCUMOCTb BBIPAXKAETCsI OTHOLICHUEM

Hh—1
V= vy 10
TJ€ U; M U, - CKOPOCTH PEaKiMy IIPH HauajabHoi (t;) W KOHEUHOMH(t) ) TeM-
neparypax;

Y- memnepamypuslii KoIpguuyuenm peakyuu, MOKa3bIBAIOIINAM, BO
CKOJIBKO Pa3 BO3PacTaeT CKOPOCTh PEAKUWU MPU YBEIUYCHUU TEMIIEpa-
Typsbl peakunu Ha 10 rpagycoB, T.e. U3BMEHSIETCS B UHTEPBAJIC 3HAYCHUN 2
- 4.

TeMneparypa yBeIWUYMBAET KOHCTAHTY CKOpoCTH peakuuu k. Eciau
0003HAYNUTh KOHCTAHTY CKOPOCTH JAHHOW pEaKUUH MpU TeMmIeparype t

yepe3 ki, a mpu temneparype (t+10) uepes kii19, TO oTHOMIEHUE (K{+10/K()

o k
U €CThb memMnepamypuvli Ko3gguyuenm cKopocmu peaxyuu Y Z}C;‘O(y

t

u3mensetcs ot 2 a0 4) . CornacHo npaBwiny Baut-I'odda Temnepatyp-
HBIM KOA(PPUIIMEHT CKOPOCTU PEAKIUU Y JUIsl KaXKA0W XUMUYECKOU peak-
MU JTOJKEH OBbITh BEJIMYMHOW MOCTOSHHOW. B NMeWCTBUTENBHOCTH TpHU

IMOBBIICHHUN TEMIICPATYPbI HIPOUCXOAUT €0 U3MCHCHHUC, IMOITOMY IIpa-
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Bwio Baut-I'odpda HOCUT OpUEHTUPOBOUYHBIN XapaKTep U CIEAYET IMpHU-
MEHSITh €r0 B CPABHUTEIBHO Y3KUX MHTEpPBaAIax TEMIIEPATYP.

Jlns1 6onee TOUHOM 3aBUCMMOCTH KOHCTAHTBhI CKOPOCTH PEAKIIUU OT
TeMIEepaTypbl UCHOIB3YIOT ypaBHEHUE AppeHuyca. AppeHuycoM ObLIO
00pallleHO BHUMAHUE Ha TO 0OCTOSITENILCTBO, YTO BO3pACTaHUE CKOPOCTU
OOJIBIIMHCTBA PEAKIUI MPHU MOBBIIIEHUH TEMIIEPATYPhbl TPOUCXOAUT HE-
JIMHEWHO, OH YCTAaHOBWUJI, YTO KOHCTAHTA CKOPOCTU PEAKIIUU MOTUUHSIETCS
YPaBHEHUIO:

_Ea
L~ Ae RT

rjae k — KOHCTaHTa CKOPOCTH PeaKInu;

A — TIOCTOsIHHAS, HE 3aBHUCSIIAS OT TeMIIEpaTyphbl BEIUUNHA,

e - OCHOBaHHUE HaTypaJIbHBIX Jiorapudmos (e = 2,71828); Ea— aHep-
T'Usl aKTUBAIMK; R — ra3oBas MoCcTossHHAsS

BennurHa A Ha3bpIBaeTCs cmepuyecKum MHOxdcumenem, CBSI3aHa C
JaCTOTON MOJIEKYJISIPHBIX CTOJIKHOBEHHUH W BEPOSITHOCTHIO TOTO, YTO
OpHMEHTALIUS MOJICKYJ SIBJSCTCS OJIaronpuaTHOMN s peakiuu. CorjaacHo
meopuu aKkmueayuu B XMMHUYECKOE B3aUMOJICHCTBUE BCTYIAKOT TOJIBKO
AKTUBHBIC MOJICKYJIbI (4acCTHUIIBI), T.€. T€ YACTHUIIbI, KOTOPhIC 00JIaar0T
DHEPTUEH, JOCTATOYHOW Il OCYIIECTBIICHUs NaHHOU peakuuu. [lepena-
4ya dHEPTUHU MPOUCXOJNUT B Pe3yJIbTaTe CTOJIKHOBEHUM MEXIY MOJIEKYJa-
MU. J[100yI0 HEaKTHMBHYIO YaCTHIy MOXKHO CHAelaTh aKTUBHOM, COOOIINB
el JOTMOJHUTEIbHYIO DHEPTHH. ITOT MPOIECC HA3bIBACTCS aKTHUBAIUEH.
DHepauro, KOMOPYIO HYHCHO COOOWUMb MONEKYIaM (Yacmuyam) peacu-
PYIowux gewjecmas, umobvl npespamums Ux 8 AKmueHvle ,m.e. CNoCoOHbLE

K 83aUMOO0eUCmBUI0, HA3bl8AIom IHEPZUEll AKMUCAUUU.
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Basicneiiuue cnocoowvt akmueayuu eeuiecme:

o pacTBopeHue (pexke IIaBJICHUE, BO3TOHKA); KaK U3BECT-
HO, OOJIBIIIMHCTBO TBEPJIbIX BEIIECTB HE B3aUMOJICHCTBYIOT B CYXOM
BUJIC U aKTUBHO B3aMMOJICUCTBYIOT B pacTBOpax (pacriaBax, ra3o-
BOH (haze);

o u3MelbueHue; 0coOeHHO (P (eKTUBHA TaKk Ha3bIBaemasi
MEXaHOXHMMHYECKasi aKTHUBAIlUs, T.€. U3MEJIbUCHUE BEIIECTB B CIIC-
[IUAJIbHBIX KOJIJTOUHBIX MEJIbHUIIAX;

J ocBelieHue (111 GOTOUyBCTBUTEILHBIX BEIIECTB);

o TeMmImeparypa.

BenuunHa 3HEpPruu akTUBALIMU OMPEACISIIOTCS OMNBITHBIM ITYTEM,
obo3navaercs E,, Beipaxkaercs B k/[k/Moab. Ee BenuunHa 3aBUCHUT OT
OPUPOJIbI PEATUPYIOLIUX YACTHUIL U ABJISECTCS XapAKTEPUCTUKON PEAKIUU.
YtoObl ABa peareHTta (Hanpumep, A u B), oOpazoBanu OpoayKT peakiuu
(C + D), oHu JDoJKHBI OPEOOJETh dHEpreTudeckuii  oaprep AB*, Ha
IPEOJO0JICHUE TaKOro Oapbepa 3aTpayuBaeTCs SHEPrusi aktuBauuu E,.
NMeHHO Ha 3Ty BEIMYMHY BO3pPACTAET PHEPIrusi CUCTEMBbI B 1iesioM. Bee
pearupyroime 4acTUIlbl B TAKOW CHUCTEME HAXOHSITCS B 0COOOM COCTOS-
HUU, KOTOPOE MPHUHATO HA3bIBATb NEPEXOOHbIM COCMOAHUeM WIH CO-
CMosiHUeM AKmMUEHO20 Komniaekca. B cucreme yXe HET UCXOJHBIX pea-
TE€HTOB, HO €IlI¢ He 00pa30BaIUCh NPOYKThI PEAKIIUH.

OHeprus aktuBanuu E, — 0JlMH U3 OCHOBHBIX MapaMeTPOB, KOTOPHIN
XapakTepU3yeT CKOPOCTh XUMUYECKON peaklui U, KaK y»Ke ObLJIO OTMe-

YEHO, 3aBUCUT OT HNPUPOABI pEArUPYIOLINX COCAUHEHUM.
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AKTHUBHPOBAaHHBIN
KoMmIuiekc A...B*

DHeprus

Puc.3. I3menenue s3ueprun
pearupyromen CMeCcH It
DK30TEPMHUYECKON pPEaKLUU

TeueHune peakunun

Yem Oouibllie PHEPTUsl aKTUBALUU, TEM MEHbIIE (IIPU MPOYUX pPaB-
HBIX YCJIOBHUSIX) CKOPOCTh PEAKIIUH.

Bennunna E, XMMHYECKOM pEakLUU JIETKO PACCUUTHIBACTCS I10
YPaBHEHUIO AppEHHyCa, €CIM U3BECTHBI 3HAYCHUSI KOHCTAHT CKOPOCTEM

IPU pa3HbIX TEMIEpATypax.

lok= IgA —
sk= 8 23 RT

A — MOCTOsSIHHAsA, HE 3aBUCSIIAS OT TeMIEpaTyphl BeJIUYHHA,
npu Ea = 0, BenmnunHa A = k (KOHCTaHTE CKOPOCTH PEaKIUH);
Ea — sneprus aktuBanuu; R — rasoBas moctosiHHasi, (oHa paBHa 8,314

kJx/Monb-K), T — abcosroTHas Temieparypa.

KOHTpOJII) YCBOCHHUA TEMbI
1. ITo kakomMy NpU3HAKY PEAKLIMU NOAPA3ACISIIOTCS HA TOMOTEHHBIE

u rereporeHnsie? [IpuBenure npumepsl.
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2. Kakue peakuuu Ha3bIBAIOTCA CIOXKHBbIMU? Kakasi cTaaus MHOTO-
CTaIMMHOU CIIOKHOM PEAKIHUU SBIISICTCS TUMUTUPYIOIIECH?

3. JlaiiTe onpeneneHrne CKOPOCTH XUMHUYECKON PEAKIIUH.

[lepeuncnure GakTOpPhI, BIUSIIONIME HA CKOPOCTh PEAKIINH.

4. ChopMynupoBaTh U 3amucaTh B MAaTEMaTUYECKOM BHUJIE MPABUIIO
Bant-T'odda.

5. Uro monpaszyMeBaroT moj nopsakoM peakuuu? Kak ero MoxHO
OIPEICIUTD?

6. KakoB Qu3nueckuii CMbICI KOHCTAHThl CKOPOCTH XUMHYECKOU
peakiuu k? Ot kakux GakTopoB 3aBUCHUT K?

7. OKHcCIIeHnEe aMMHUaKa UIET M0 YPaBHEHUIO:

NH; ) + 50,1y = 4N,O(ry + HyOry

3anucarb MAaTEMaTHYECKOE BBIPAKEHUE 3aBUCHMOCTH CKOPOCTH
ATOM PEAKLMU OT KOHLUEHTPALMN PEAarupyroIMX BEIIECTB.

8. Ilpu yBenuuyeHnHn TeMIepaTypsl Ha 80° CKOpPOCTb PEaKLHMHU BO3-
pociia B 256 pa3. PaccuutaTth TemnepaTypHblii KOA((PUIIUEHT CKOPOCTH
JTaHHOW XUMHUYECKOU pEaKIINKU

9. Hanucars KHHETUYECKNE YPABHEHUS I CIICIYIOIINX PEAKIIU:
a) ZCO(F) + 02 (F)—>2COQ(F) 6) CH4 (r) + 202 (r) —)C02 (r) + ZHQO(F B) Ca-
COs(p) = CaOpyyy + COyry  T) Ciypy + COyy — 2COyy

Kakue u3 BBIIENEPEUHUCICHHBIX PEAKIUA TOMOTEHHBIE, KAKHE —
reTEPOrCHHBIE?

10. Koncranra ckopoctu peakiuu A + 2B — AB, paBhHa
2 - 10 ~ 1/MOJIBb-CEK; ONPEEINTD CKOPOCTh PEAKIIUH B HAYATBHBI MO-
MEHT, €CJY KOHLEHTpalUs BEIECTBA A, paBHAs KOHIEHTPALMU BEIIECT-

Ba B, cocrasinser 0,4 Moib/J1; onpeaeanTh CKOPOCTh Yepe3 HEKOTOPOe
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BpeMsi t , €CiIM K 3TOMY BpemeHnu oopazosainock 0,1 monb/n AB..
11. Kunetnueckoe ypaBHEHHE XUMUYECKOU PEAKIIUA UMEET BUJ U =
k - Cp- Cg. Kak u3MEHHTCS CKOPOCTh PEAKIMU NPU YBEIUYECHUU KOH-
neHTpanu Bemects A 1 B B 2 paza? M3mMeHuTCs M Npu 3TOM KOH-
CTaHTa CKOPOCTHU PEAKLINU ]
12. Kak u3MeHUTCSI CKOPOCTh PEAKIINU
ZNO(F)+ 02 [ 2 NOQ(F), €CJIN.
a) YBEJIMYUTH JIaBJICHUE B CUCTEME B 2 pa3a;
0) YMEHBIIIUTh OObEM CUCTEMBI B 2 pa3a;
B) MOBBICUTH KOHIIeHTpatuio NO B 2 pa3a;

I') MOBBICUTH KOHIIeHTparuio O, B 2 pa3a?



63

IiaBa 4. XHMHYECKOE paBHOBeCHE

ITonsiTHE XUMHNUYECKOTO PaBHOBECHUSA

Peakiiuu, KOTOpbIE MPOTEKAOT B OJJHOM HAaMpPaBJICHUU /10 MOJHOTO
MpEBpAICHHUS] MUCXOJHBIX BEHIECTB B MPOAYKTHI PEAKIIMHU, HA3bIBAIOTCS
xumuuecku HeoOpamumvimu. Ilpu 3T0M TeopeTnueckass BO3MOKHOCTh
IpPOTEKaHUsI OOpaTHOIrO MpOIlecca, XapakKTepHas JIs BCEX pEakiui, B
Cllydyae XUMHUYECKH HEOOpaTUMBIX PEAKIIMA CBOAUTCA K MUHUMYMY. DTO
MIPOUCXOIUT, €CIIM MPOTEKAHUE PEAKIHUU COIPOBOKIACTCA YIAICHUEM
BelecTBa U3 c(ephbl peaklud B BUAE MAIOPACMBOPUMO20 UTU MATOOUC-
coyuupylouje2o BEIIECTBA, 2a3d UIN BBIACICHUEM 00IbUL020 KOAUUECTNEd
sHepeuu. Bo BCEX OCTANBHBIX CIy4YasX PEAKUUH SIBISIOTCS XUMHUYECKU
00paTHMBIMU.

Xumuuecku oOpamumbvimu HA3bIBAIOTCA PEAKLUH, KOTOPHIE, HA-
YyHas MPOTEKaTh B OJJHOM HaIpaBJICHUHU, 3aTEM IIPOTEKAIOT B 00OUX Ha-
IPABJICHUSIX.

[Ipu nporekanuu ar000ro 0OpaTUMOTO NPOIECCa HACTYNAET 0CO00e
COCTOSIHUE, KOTOPOE HA3bIBACTCA XUMUYECKUM PABHOBECHEM.

XuMH4YecKoe paBHOBECHE - 3TO TAKOE€ TEPMOAMHAMUYECKOE CO-
CTOSIHUE CHUCTEMBbI, KOTOPO€ HACTYIAET MPHU NPOTECKAHUU 0OPAMUMBbBIX
IPOLIECCOB W XapPaAKTEPU3YETCS OOUHAKOBOU CKOPOCHMbIO TIPOTCKAHUSA
KaK BPAMOIl, TAK U 0OpamHOil PEAKINU

Konyenmpayuu peacupyiowux eewecms, Komopbvie yCmMaHaGIUEA-
IOMCs NPU XUMUYECKOM PABHOBeCUU, Ha3bléarom pasHoeecHvimu. Taxue

KOHIICHTpAIlUX TPUHATO 3aKJ04aTh B KBajpaTHble ckoOku: [I], [H»],

[HI] B otninume oT nepasHnosecHvix KoHyeumpayuti, 0003HadyaeMbix Cyy

uin C(HI).
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Ha cocTosiHue XMMHUYECKOTO PaBHOBECHS OKa3bIBAIOT BIUSIHUE KOH-
LEHTPALMU PEarupyromux BEUIECTB, TEMIIEpATypa; ISl ra3000pa3HbIX
BEILIECTB - JIaBJICHHUE.

M3MeHeHue OJHOro U3 3TUX MapaMeTpOB HapyIIaeT PaBHOBECHE,
T.€. YBEJIMYUBAET CKOPOCTh MPSIMOTO WIJIM OOpaTHOTO Mpolecca, a 3TO
OPUBOJIUT K U3MEHEHUIO PABHOBECHBIX KOHIIEHTPAIMN BCEX pearupyro-
IMX BElIecTB. Uepe3 Kakoe-TO BpeEMsI HACTYUT HOBOE PABHOBECHUE C HO-
BbIMM PAaBHOBECHBIMM KOHIICHTPAlUSIMU PEardpyrolux BeEIIECTB, OT-
JUYHBIX OT NPEKHUX. Takol Mepexojl OT 0OHO20 PaBHOBECHO20 COCMOSI-
HUsL K OpY20M) PABHOBECHOMY COCMOSHUIO HA3BIBACTCS CMeUleHUuem uiu
CO8U20M XVIMUYECKOTO PAaBHOBECHSL.

s xumuueckou peakiuu: I, + Hy =2 2HI

CkopocTb npsiMoit peakiuu v, (oopazoBanue HI)

CkopocTh 00paTHOM peakiuu v, (paznoxenue HI)

v; = ki [Hy][I;], (k- xKOoHCTaHTa CKOPOCTH PEAKIINH)

v, = ko[HI]’;

k HIP?
IIpn v, =v,, ki[H][I] = k2[HI]2 1 k_lz[l[iz][]lz]

k; m Kk, 1 maHHOM peakiyu MpU OJHON U TOH K€ TeMmeparype
SBJISIFOTCS BEJIMUMHAMM IMOCTOSIHHBIMU U, CJIEA0BATEIBLHO, UX OTHOIICHUE

OyJIeT BeJIMYMHON MOCTOSHHOA.
KoHcTaHTa XMMHYECKOT0 pAaBHOBECHS

K, K = HE
O0o03HauUNM K yepe3 K, Ttorga ypaBHenue npumer Bua: K [H (L]

B o011eM Bue Aj1s1 0OpaTUMOM peakiuu

mA+nB S pC + gD
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«_ _[CPor
paBH [A]m [B]n ’

Kpapn (KOHCTAHTA PABHOBECHS) [TOKA3bIBAET OTHOIIEHHE CKOPOCTH
OpsIMOIl peakiMu K CKOPOCTU oOpaTHOM peakuuu, B sTom Quiznueckuid
CMBICJI KOHCTaHThI paBHOBECHSI.

Kpasn 3aBHCHT OT TeMnepatypsbl, (T.K. k; u k, 3aBucar or tO), OT
IIPUPOJIbl PEATUPYIOIINX BEMIECTB, HO HE 3aBUCUT OT UX KOHUIECHTPALMH.

KoHcraHnTa paBHOBECHS — BakHas XxapakrtepucTuka peakiuu. [lo ee
3HAYECHUIO MOKHO CYJIUTh O HANPABJIECHUU MPOTEKAHUS PEAKIUU MPU UC-
XOJJHOM COOTHOIIECHWHM KOHIICHTPAllMU PEarupyrollnX BEUIECTB, O Mak-
CHMAJIbHO BO3MO>KHOM BBIXOJI€ MPOAYKTOB PEAKIIMU B TEX WU UHBIX YC-

JIOBUAX.

CMenieHre XMMHUYE€CKOI0 PABHOBECHUSA

CocTosiHue XMMHUYECKOT0 paBHOBECHUSI 0€3 U3MEHEHUSI YCIOBHI CO-
XpaHsieTcs: AuTesibHoe BpeMs. OLEHUTh BIUSHUE U3MEHEHUS YCIOBU,
T.€. (h)aKTOPOB, BIHUSIOMIUX HA COCTOSIHUE PABHOBECHS, MOXKHO C MOMO-
b0 MPUHIMIIA CMEHIEeHNs MOABUKHOTO PaBHOBecusl (npunyuna Jle-
Ilamenve- bpayna).

Ecau na cucmemy, Haxo0amwyroca 6 cCOCMOAHUU NOOBUINHCHOZ0
pasnoeecus, 6030elCMEO6aAMsb U38HE, UMEHAA KaKoe-aubo u3 ycio-
8Ull, ONPEOEAIOUUX COCIOAHUE PABHOGECUA, MO 6 CUCeMe YCUTUM-
cA Hanpaenenue npouyecca (npamoe uiu odopamuoe), Komopoe 0c1ao-
Jasem Ihhexm eneutne2o 6030eiicmeust.

Konkperusanus npunnuna Jle-Ilatense:
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/

¢ BJHMSHHE TeMIEPATYPbI: NPU MOBBIIICHUN TeMIEpaTy-
pbI YBEIIMUHUBAETCSI CKOPOCTh SHAOTEPMUYECKON PeaKIuu, U paBHO-
BECHE CMECTHUTCSI B TOM K€ HANpPaBJICHUM; NPU MOHUKEHUU TEMIIE-
paTypbl PABHOBECHUE CMENIAETCSI B HAMPABICHUM SK30TEPMHUUECKON
peakIuy;

% BJHMsIHMe JaBJeHHs (TOJIGKO JUII CHCTEM C y4aCTHEM
ra3oB): IIPU MOBBIIIEHUM JABJICHUS YCUJIMBACTCS TO HaIpaBJICHUE
mpoiiecca, Mpu KOTOPOM 00pa3yeTcs MEHbIINE 00bEMbI (KOJTUYECT-
Ba) ra3000pa3HBIX BEIIECTB; MPHU MOHWKEHUN JABJICHUS PaBHOBE-
CHE CMEIIAeTCsl B HAIpaBJICHUU OOpa3oBaHMs OOJBIINX OOBEMOB
(KOJTMYECTB) Ta30B;

¢  BJHMsSHMe KOHUEHTPAUWH peardpymoImux BelIecTB:
YBEIIMUCHUE KOHIICHTPAIIUN KAaKOTO-TU0O0 BEIIECTBA, YUYaCTBYIOIIIC-
ro B peakiliy, CMEIIaeT paBHOBECHE B TOM HAIPaBJICHUH, B KOTO-
POM O3TO BEIIECTBO PACXOIYETCSA; U HAOOOPOT, YMEHBIIICHUE KOH-
IIEHTpAIMU BEIIEeCTBA YCUJIMBACT HAIlpaBJICHHE MpoIlecca, B KOTO-
POM BEIIIECTBO 00pa3yeTcs.

OrieHKa BIMSHUS Pa3InyHX (PAaKTOPOB Ha XMMHUYECKOE PaBHOBECHE

MOJKCT BBIIIOJIHATBCA KAK Ha KAaYCCTBCHHOM YPOBHC C HUCIIOJIb30BAHUCM

npunuuna Jle-lllarense, Tak U ¢ NPUBJICYEHUEM PACUETHBIX (HOPMYII.

Ipumep. Paccunrtarh, Kak U3MEHHUTCSI CKOPOCTh IPSIMOIl M 00-
PaTHOM peakuuii, IPOTEKAOIIUX 110 YPABHEHHUIO:

2802 ras + Ozra3 S 2SO3ra3

IIpY YBEJIMYCHUU JABJICHUS B JIBa pa3a?
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Pemenune: CkopocTh NpAMOM peakiuu: V) = kl[SOz]2 [O,],
0GpaTHOM peakuu: v, = ks [SO;]°

VYBenuueHue JaBjieHUs B 2 paza MPUBEJET K YMEHBIICHUIO 00beMa
B 2 pasza M, Kak pe3ysbTaT, K YBEJIMYECHUIO KOHIIEHTPAIlUX BEIIECTB B 2
pasa.

Toraa, CKOpOCTh PSAMOM pEAKLUU: V' | = 1(1[2-802]2 [2:0,],

CKOPOCTh 0OpaTHOM PEaKIIUU: v =k, [2 -SO3]2 :

M3MeHeHue ckopocTel nMpsiMoi U 0OpaTHOM peakiuil OyAeT Kak OT-

HOIIICHHUC:

v,k [2S0,]° [20,]

= ) =8 V_,2 _ & [2803]2 .
vi ki [SO,] [O,]

V2 _kz [SOs] B

CkopocTh MpsAMON peakiuu yBeauduiach B 8 pa3, oOpatHoil — B 4

pasa, paBHOBECHE CMECTUTCS B CTOPOHY 0O0pazoBaHus SOs.
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KoHTpPOoJIb YCBOCHMSA TEMBbI

1. lath onpeneneHue ooOpaTuMoi U HeoOpaTumMoil peakiuu. B ka-
KOM CJIy4yae peakiusl sIBJIIETCS MPaKTUUECKU HEOOpaTUMOit?

2. Yto Ha3bIBaeTCs XUMHUYECKUM paBHOBecueM? [louemy oHO Ha3bI-
BaeTcsi nuHamMuueckuMm? Kakue KOHIUEHTpAIluU pearupyroniux BeEIIeCTB
Ha3bIBAIOT PABHOBECHBIMU?

3. UTo Ha3pIBaIOT KOHCTAHTOM XMMHUYECKOro paBHoBecusa? Kak 3a-
BHUCUT OHA OT IIPUPOJIbl PEArUPYIONIUX BEIIECTB, UX KOHIIEHTPAIUH, TEM-
neparypsl, naBieHus? KakoBbl OCOOEHHOCTH MaTEeMaTHYECKON 3amucu
JU1sl KOHCTaHThI PAaBHOBECHUS B T€TEPOT€HHBIX CUCTEMAX ?

4. Kak noBIuUsET yBEJIUUYCHHUE JIaBJICHUS HA paBHOBECUE OOpaTUMOM
peaknuu Fe,Os (k) + 3CO(r) S 2Fe(x)+ 3 CO, ? Hanucatpb BeIpakeHUE
JUIsl KOHCTaHThl PaBHOBECHS IAHHOM peakiluu.

5. Kak noBiusieT MOBBIICHUE TEMIIEpPaTyphl Ha paBHOBECHE O0Opa-
tumoit peakiuu CaCO; (k) 5 CaO(kx) +CO, (r); AH® = 171,4 xJ[x.

6. Chopmynupyiite npunuun Jle-Illatease. OObSICHUTE, B KaKOM
HAIPaBJICHUU CMECTUTCS] PABHOBECUE B CUCTEME

28055+ Ogras S 28030,;  AH'<0

a) MPU YBEIIMUYCHUN TEMIIEPATYPHI; 0) Mpy yMEHBIIICHUU JaB-
JICHUS; B) [P YMEHbIIEHUH KOHLIEHTpauuu SO,.

7. O6ocHy#Te, B KaKOM HaIlpaBJICHUU CMECTUTCS PaBHOBECHE B
cucreme CO,y, + HyO,s S COppy + Hpry s AH'< 0

a) P YBEJIWYEHUM JaBJICHUs;  O) MPU YMEHBIIICHUH TEMIIEPATYPHI;
B) IIpHu yBelnueHuu KoHleHTpauuu CO,.
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I'naBa 5. PacTBopsbl

5.1.2JIEeKTPOJIUTHYECKAA JUCCONMAIMA KUCJIOT,
OCHOBAHUHU M COJICH B BOAHBIX PacTBOpax

Kiaaccupukanmuss 1ucnepcHbIX CUCTEM

B npupoje u TeXHUKe IMMPOKO PpacIpOCTPaHEHbI JUCIIEPCHBIC CHC-
TeMbl. JlUCTIepCHBIE CUCTEMBI — (DU3UKO-XUMUYECKHUE CUCTEMBI, COCTOSI-
e U3 MEIKOpa3apoOJieHHbIX 4YacTull (aucmepcHasi ¢aza), KOTOpbIe
pacrpe/iesieHbl B OKpYJKarolel cpeqe (aucnepcuoHHasi cpeaa) — rase,
KUJKOCTH WM TBEPJOM TeJI€ B BHUJIE MEJIKHX 4YacTHI] (ATOMOB, HOHOB,
KPUCTAJIJIOB, YAaCTULl aMOP(GHOI0 CTPOCHUS, KaleleK Uin My3bIpbKoB). K
JTUCIIEPCHBIM CUCTEMaM OTHOCATCSI CYCIICH3UH, SMYJIbCUHU, TYMaHBbI, JbI-
MBI, TIeHbl. PaznuuaroT 9 TunmoB aucnepcHbix cucteMm. Hanbombliiiee 3Ha-
YEHUE UMEIOT JUCTIEPCHBIE CUCTEMBI C )KUJKOW JTUCIIEPCUOHHOU CPESIOU.

B 3aBuCHMOCTH OT CTENEHU pa3apoOIeHUs AUCIIEPCHON (a3bl pas-
JUYAI0T TPYOOUCIIEPCHBIE CUCTEMbI, KOJUIOUIHBIE PAaCTBOPHI (KOJIIOUI-
HBIE CUCTEMbI) U HICTUHHBIC PACTBOPHI.

Hcmunnwle pacmeopsl - pa3Mepbl 4acTull qucnepcHoi ¢as3bl (aTo-
MBI, MOJICKYJIbl, HOHbI) HHKe 1 HM;

Konnouonwvie cucmemwvl (Koanouonvle pacmeopwvl) — pPa3MepPbl
meepovix YacTull aucrnepcHor gaszel ot 1 HM 10 100 HM

I'pybooucnepchuuvie cucmemul (CyCliCH3UU U dMYJIBCUHN) — Pa3MEPhI
yacTull qucnepcHor ¢asel Bbimie 100 HM. ITH CHCTEMBI HEOIHOPOIHBI
U Henpo3payHbl. HEOMHOPOAHOCTh BUHA HEBOOPYKEHHBIM r1a30M (Ha-
puMep, TJIMHA B BOJIE - CYCIIEH3US, MOJIOKO - OMYJIbCHUSA).

KO.]'IJIOI/IIIHBIC CHMCTEMbI Ha3bIBAIOT 30JIIMHU. 3011 06J'IaI[aIOT
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PAJIOM crieliu(PUYecKUX CBONCTB, KOTOPhIE MOAPOOHO U3YUYAET KOLIOUO-
HAsl XUMUSL. OaHuM U3 BaXKHBIX CBOMCTB 30JI€H SIBISCTCS TO, UTO UX
YaCTHUIIbI UMEIOT JIEKTPUUECKUE 3apsiibl OJTHOTO 3HaKa. biaromapst 3to-
MYy OHU HE COEJIUHSIOTCS B 00JI€€ KPYIHBIC YaCTUIBI U HE OCAXKIAFOTCA.
Jlnst ocaxaeHust 307151 HE0OX0AUMO, YTOOBI €r0 YaCTHULIbl COSTUHIIINCH B
OoJiee kpynHble arperarbl. CoeJUHEHUE YacTHUll B O0Jiee KPYIHBIE arpe-
raThl HA3bIBAETCS KoazyaAayueil, a OCaXXACHNE UX O] BIUSIHUEM CUJIbI
TSHKECTU — ceouMenmavuen.
OOBIYHO KOAryJISIIIUA MPOUCXOUT B MPOILEcCe MPUOaBIEHUU K 30JI10:
o CHUJILHOTO DJICKTPOJIUTA
o JIPYToro 30Jisl, YaCTUIl KOTOPOTO HMMEIOT IPOTHUBOIIO-
JIOKHBIU 3apsi
o IpU HarpeBaHUHU.
3HayeHue 30J1€i UCKIIIOUMUTEIBHO BEJIMKO, TaK KaK OHM OoJiee pac-
IPOCTPAHEHbI, YeM HMCTUHHBIE pacTBOpPHI. [IpoTomnazma >KUBBIX KIIETOK,
KPOBb, COKHA PACTEHUN — BCE ITO CJI0XHbBIE 3014. MHOTO 30JI€il B IOYBE,
Y OHU UMEIOT BaXXKHOE 3HAYEHUE JIJIS €€ MIIOI0POIUSL.
HUcTuHHBIE PacTBOPBI NPEJCTABISIIOT COOOU 20MO2eHHblEe CUCTE-
MBI, TJI€ PAaCTBOPEHHOE BEIIECTBO HAXOJUTCS B PAcCTBOPUTEIIC B BUJIE
aTOMOB, MOJIEKYJl WJIM MOHOB. TakuMm 00pa3oM, B MCTUHHBIX PacTBOpax
OTCYTCTBYIOT IOBEPXHOCTHU pazzena ¢a3, OHU OJHOPOJIHBI IO COCTABY.
[lo arperaTHOMy COCTOSIHUIO PaCTBOPHBI MOTYT ObITh JcuOKuMu (Ha-
IpUMEpP, MOpCKass BOJAA), 2az000paszuvimu (HampuMep, BO3AYX) WU

meépovimu (MHOTHUE CILJIaBbI METAJJIOB).
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IIpupoaa npoueccoB pacTBOPEHHUs

OOpa3zoBaHuEe pacTBOpa SIBISAETCS CIOXKHBIM (DU3UKO-XUMUUYECKUM
npoueccoM. Ilpoyecc pacmeopenusi éce20a conpogodxcoaemcs ygeauue-
HUemM SHmMpOnuYU cucmemsl; MPpU 0OPA30BAHUU PACTBOPOB YACTO MUMEET
MECTO BBIJICJICHUE JMOO MOTJONIEHUE TEIUIoThl. MCTOpUYECKH CIIOXKU-
JIMCh JIBA MOJX0J1a K 00pa30BaHUIO PaCTBOPOB — (pU3HUUECKAs TEOPHUS, OC-
HOBBI KOTOpOM ObLIM 3asiokeHbl B XIX Beke, 1 XMMHYECKas, OJHUM U3
OCHOBOIIOJI0KHUKOB KoTopor Obul .M. MenneneeB. @usuueckas meo-
pus pacTBOPOB pacCMaTpPUBAET MPOLECC PACTBOPEHUS KakK pacmpejere-
HUE YaCTHUIl PACTBOPEHHOTO BEILIECTBA MEXK/ly YaCTUIIAMU PACTBOPUTEIIS,
npejamnonaras OTCyTCTBUE KaKOro-JIMOO B3aUMOJCHCTBUSI MEXIY HUMHU.
EIvMHCTBEHHOM ABMKYIIEW CUJIOM TaKOrO MPOLECCa SBIISICTCS yBEIAYE-
HUE DHTPONUU CUCTEMbI AS; Kakue-a1u00 TEIUIOBbIE MU O00BbEMHBIE (-
(dekThl ipu pactBopeHuun otcyTcTBYOT (AH =0, AV = 0; Takue pacTtBo-
pbl MIPUHATO HA3bIBATh WUJICAIBHBIMU). Xumuueckas meopusi pacTBOPOB
paccMaTpUBaET MPOLIECC PACTBOPEHUS KaK 00pa30BaHUE CMECH HEYCTOM-
YUBBIX XUMHUUYECKUX COCIMHEHUN MEPEMEHHOI0 COCTaBa, COMPOBOXKIAI0-
nieecs TEIUIOBbIM A(PHEKTOM M yMEHBbIICHUEM 00beMa CUCTEeMbl (KOH-
TpaKIue), YTO 4acTO MPUBOJUT K PE3KOMY HM3MEHEHHIO CBOMCTB pac-
TBOPEHHOTO BemiecTBa. Hanmpumep, pactBopeHue OeclBETHOrO Cylibgara
menu CuSO,4 B Boie NPUBOJIUT K OOPa30BAHHUIO OKPAIIEHHOTO PacTBOpa,
U3 KOTOPOTo BbiAeiseTca roiyooil kpuctamioruapar CuSO,4-5SH,0. O0-
pa30BaHKUE TAKUX COCIUHEHUM MO3BOJSIET 00CYXAaTh aHAJIIOTUIO PACTBO-
pOB C XUMHUYECKMMH coenuHeHussMu. CoBpeMEHHasi TepMOJMHAMHUKA
pPacTBOPOB OCHOBAHA Ha CUHTE3€ ATUX JABYX MOJXOIOB.

[Ipu pacTBOpeHUH NPOUCXOAUT U3MEHEHUE CBOWCTB U PACTBOPUTE-

751, U PACTBOPEHHOrO BEMIECTBA, YTO OOYCIOBIECHO B3aUMOJECHCTBUEM
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YaCTUI MEXKy COOOM MO pa3jWyHBIM TUIIAM B3auMOJeUCTBUS: BaH-nep-
BaanscoBoro (Bo Bcex ciyyasix), HOH-AMIOJBHOTO (B pacTBOpax 3JeK-
TPOJIUTOB B MOJSIPHBIX PACTBOPUTENAX), CHEUUPUUESCKUX B3aUMOJICUCT-
BUil (0Opa3oBaHUE BOJOPOAHBIX UM UHBIX JIOHOPHO - AKIIEOTOPHBIX CBS-
3eil). YyeT BceX ATHUX B3aUMOJECHUCTBUU MPEACTABISIET COOON OYEHb
CJIOKHYIO 3a7auy.

Kak mnpaBuio, 00pazoBaHue pacTBOPOB ONPEIEIAECTCS CIECAYIOIIUM
YCIOBUEM: CUJIbI MIPUTSHKEHUS MEXY YacCTHUIIAMU PACTBOPEHHOTO Belle-
CTBA U PACTBOPUTENSI COOCTABUMBI [0 BEIMYMHE C CUJIaMU MPUTKEHUS
MEXy CAaMUMHU YaCTUIIAMU PACTBOPEHHOT'O BEIIECTBA MJIM MEXIY CaMU-
MU YaCTUIIAMU PACTBOPHUTEIIS.

Hanpumep, nonnoe coequnenne NaCl nerko pactBopsieTcst B BOJE.

Hé
06/_ WOH - JUIIOJIbHBIE
\ CHJIBI TIDUTSDKCHUSI

-
H \

Kpucram NaCl

BzanmonencTBue Mex Iy
monekyinamu H,O u no-

mamu Na' 1 CI™ B NaCl N _
I'mppatupoBannbie noHbI Na u CI

Kornma kpuctrayur NaCl nomeniaroT B BOJly, MOJIEKYJIbI BOJIbI OPUEH-

TUPYIOTCSI ~ ONpPEAENEHHbBIM  00pa3oM  Ha  €ro  IOBEPXHOCTH.



73

Bona - mossipHbIi pacTBOPUTEIIb, T.K. XUMUUYECKAsl CBSI3b B MOJIEKYJIE BO-
Ibl KOBaJICHTHas TIOJIIpHasi, yroa Mexnay cBszamu O - H cocrtaBnsiet
104,50. Monekyny BOABI MOKHO M300pa3uTh B BUJIE JUIIONS — DJIIUIICA C
3apsagaMu Ha ero KOHUax. [10JI0KUTENbHBIM KOHEL JUIOJS MOJIEKYJIbI
BOJIbl OpUEHTUPYETCA K Onmkaiiemy nony CI, a oTpuniaTenbHbIN KOHELT
JIMIIOJIS MOJIEKYJIBI BOABI OPHEHTHPYETCS B HanpasjieHud uona Na'. Hon

- IUIIOJIbHEIE CHIIBI IPUTHKEHUS Mexay noHamu Na™ u CI™ u mosekyna-
MU BOJBI JOCTATOYHO BEJIUKHU, YTOOBI CIABUHYTHb 3T MOHBI U3 MOJIOMKE-
HUM, 3aHMMAaeMbIX UMU B KpucTaiie. Jlerye M3 Kpucramia yaaistoTcs
MOHBI, pACTI0JIOKEHHBIE HA PEOpe KpUCTAILIA.

Kak Tonpko wonsl Na™ u CI” ymansrorcs U3 KpHCTaijia, UX OKpY-
AT MOJIEKYJIbI BOJbl. [Iporecc B3auMoIeCTBUS pacTBOPUTENS U pac-
TBOPEHHOTI'O BEIECTBA HA3BIBAETCS cobeamayuel. Ecinu pacTBopuTeaeM
CIIY>KUT 600d, BMECTO COJIbBATAIIMU UCIIOJIB3YETCS TEPMUH 2UOPAMAYUsl.

[Ipu pacTBOpeHUU cojel B BOAE MPOUCXOMST ABa IMpolecca: IH00-
mepmuyecKuil, CBI3aHHBIA C paspyuieHuem Kpucmaiiuieckou peuiem-
KU, U IK30mepmuuecKkuil, 00yCIOBICHHBIN 83aumoodeiicmeuem pacmeo-
PEHHO20 eujecmea u 600bl ¢ 00pa30BaHMEM THIPATOB. B 3aBHCcMMOCTH
OT TOTO0, KaKOM M3 3TUX MPOIECCOB MPeo0IagacT, SHTANbIINS PACTBOPE-
HUsS AH MOXXET ObITh WM MOJ0XKUTEIBHOU (RHAOTEPMUUECKOE PACTBOPE-
HUE), U OTPHUIIATEIIBLHOM (3K30TEPMHUYECKOE PACTBOPEHUE).

Konuuecmeo mennomsi, noenowaroweiica (svloensroweics) npu
pacmeopeHuy 00H020 MO 8eujecmed, HA3bl8aemcs Menjaomoul pac-

meopenun O0AHHO20 eeujecmed.
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Ecnu sHeprus paspylieHusT KpPUCTAUIMYECKON PEIIETKH MEHBIIE
SHEPTHUM TUJpaTallid PACTBOPEHHOIO BEIIECTBA, TO PACTBOPEHHUE HIET C
BbIJICJICHUEM TemoThl. Tak, pactBopenne NaOH — sk3oTrepmMuueckuii
nporiecc (AH < 0): Ha pa3pylieHrne KpUCTALINYECKON PEIIETKN TPATUTCS
884 K JIk/MOJIb, a TIPH 0OPA30BAHMH THAPATHPOBAHHBIX HOHOB Na 1 OH’
BBIZIENsICTCS cOOTBETCTBEHHO 422 m 510 xJk/Monb. CiemoBaTelbHO,
AHOpaCTB. = — 48 x/bx/mons. [ma KOH AHOpaCTB. = — 55,65
kJ>k/MOJIB).

PactBopenue B Boje nutpara ammonusi (NH4NO;) npencrasmusier
coboii aanorepmuueckuit npouecc (A H > 0). PesynapTupyromas Temiora
pacTBOpPEHHUs HUTpaTa aMMOHMSI OTpPHULATENIbHAS: SHEPrusl pa3pyllICHUs
KPUCTAJUIMYECKOM  PEIIeTKH BBIIIE, YEeM DHEPrus TrujpaTaluu:
AH pacts.(NH,NO;) = 26,48 K J[>/MOJIb.

OKCIEepUMEHTAIIbHOE OINpEEICHUE TEIUIOThl PAacTBOPEHUSI MPOBO-
IST B MpUOOpax, Ha3bIBaeMbIX Kajdopumerpamu. CBefeHUs O PacTBOPH-
MOCTH TBEPBIX TEJ [IEJIMKOM OCHOBAHbI HA OMBITHBIX JaHHBIX.

[Ipu pacTBOpeHNH BeleCTBa BCEr/ia MOITBEPKIAETCA TOT (DAKT, UTO
OOJBIION PK30TEpMHUUECKUIN BKJIaJ B MPOIECC PACTBOPEHUSI 00YCIIOBIICH
OPUTSHKEHUEM MEK]ly HOHAaMH PaCTBOPEHHOTO BEIIECTBA M MOJIEKYJIaMU
pPacTBOPUTENS — TaK HA3bIBAEMBIH cob8amayuonHblii 6K1a0.

DTO MO3BOJIET NOHATH, MoueMmy NaCl He pacTBopseTcss B HENOJISP-
HBIX PACTBOPUTEIISIX, Hampumep, OeHzuHe. MoJeKyibl yriieBoI0pOIOB,
M3 KOTOPBIX COCTOUT OEH3UH, MOTYT B3aUMO/IECTBOBATh ¢ HOHaMu Na'™ u
CI” nuiub B pe3yiabTaTe BOSHUKHOBEHHUS CJIA0bIX CUJI TUIA UOH - UHAYLIH-
POBaHHBIN MOH, KOTOPBIE HEIOCTATOUYHBI JJIsI KOMIIEHCAIIMU CHJI B3aUMO-

JCUCTBUS MEXIYy MOHAMH B KPUCTAJLIE.
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Takoe e pacCyXIEHHE MO3BOJISIET IMOHATh, MOYEMY MOJSPHASL
KUJIKOCTh HE CMEIIMBAECTCS C HEMOJSAPHOW KUJIKOCTBIO, HAIPUMEP, C
oenzonoM. Cs3b O - H B MosieKyJiax BOJbl OUEHb MOJISIpPHAS M3-32 00JIb-
10N PAa3HOCTH B BEJIMYMHAX OTHOCHTEIBHOUW 3IIEKTPOOTPULIATEIBHOCTH
aTOMOB, BXOJIAIIUX B €€ cocTaB. Kpome TOro, Mexay MOJICKyJaMHu BOJIbI
CYIIECTBYET OCOOBI BUJl MEKMOJEKYJISIPHOTO B3aUMOAECHCTBUS — BOJO-
POAHBIE CBSI3U, 3TU CBSI3U JIOBOJIbHO MPOYHBbIE. YTOOBI MOJEKYJIBI BOJbI
MOTJIM PACTPENCIUTHCSI MEXKIY MOJIEKYJIAMHU HEMOJISAPHBIMU MOJIEKYJIAMUA
OeH30J1a, HY>KHO pa3pyLIUTh 3TU BOAOPOJHBIE CBSI3U. CHIIbl HPUTSIKECHUS
H,0O — 6en3on cnabdee, 4eM BOJIOPOIHBIE CBSI3M, W HE KOMIIEHCUPYIOT CH-
ael nputsbkeruss HyO - HyO B cTpykType BOAbl. DTH AOBOJABI OOBSICHS-
0T, B OIIPEEICHHON Mepe, HECMEIIMBAEMOCTb BOJIbI M O€H301a.

JIBa HEMOJSPHBIX PACTBOPUTENSA, HAMPUMEP, YETHIPEXXIOPHUCTHIN
YIJIEPOA M TeKCaH, CMEUIMBAIOTCA JIPYT C APYrOM B JIOOBIX COOTHOIIE-
HUsIX. Pacmeopenue — camonpousgonibHulli npoyecc U 00JIdCeH npome-
Kamv ¢ ymeHvuienuem sHepeuu cucmemvl. CUIBl TPUTHKEHUS MEXKIY
MOJIEKYJIAMH  YETBIPEXXJIOPHUCTOTO YIiepoaa U F€KCaHa OTHOCAT K THITY
(JIOHIOHCKUX) TUCTEPCUOHHBIX CHJI, U 3THU CHUJIbI IPUMEPHO COMOCTABU-
MBI MEXAy co00il. [Ipu cMelmeHnr 4eThIPEXXJIOPUCTOTO yIiepoaa U rek-
caHa oOpa3yeTrcs pacTBOp, SHEPrusi KOTOPOro MPAKTUYECKHU HE W3MEHU-
J1aCh 10 CPABHEHUIO C UCXOJHBIMU BelleCTBaMU. ECii SHEPIrus CUCTEMBI
HE MEHSIETCS, & PAaCTBOPEHUE MPOTEKAET, TO ITOT MPOLECC OOBACHSIIOT
TEM, YTO 0Opa30BaHUE PacTBOpa MPOUCXOAUT B PE3yJbTATE MOBBIIICHUS
Xa0THUYHOCTHU (Oecropsiika) CUCTEMBI, T.€. YBEJIUUYEHUSI SHTPOIHUHU CUCTE-

MBI.
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C apyroil CTOpOHBI, MOJSPHBIE KUIAKOCTU JIETYE CMEIIUBAIOTCA C
HOJIAPHBIMUA PACTBOPUTEISIMHU, HAIIPUMEP, ALIETOH C BOAOW CMEIIMBAETCA
BO BCEX OTHOILIEHHUSIX.

OOpa3oBaHHE BOJOPOJHBIX CBS3€H MEXKIY PACTBOPEHHBIM BELIECT-
BOM M PACTBOPUTEJIEM MOBBIINIAET WX B3aUMHYIO pacTBOpUMOCTh. Ha-
OpUMEpP, BOAA U 3TAHOJ HEOTPAHMYEHHO CMELIMBAIOTCS APYT C JAPYTOM.
Monekynbl ciupra 00pa3yroT BOJOPOJHBIE CBSA3U C MOJIEKYJIAMHU BOJbBI
TaK K€ JIETKO, KaK U JIpyr ¢ apyroM. OOpa3oBaHuE BOJOPOIHBIX CBSI3EM
YPABHUBAET MEXMOJIEKYJISIPHBIE CUIIBI B3aUMOJEHCTBUS MEKIY MOJIEKY-
JaMU PACTBOPEHHOTO BEIIECTBA, MEXJYy MOJEKYJaMH PacTBOPHUTEIS,
MEXIY MOJIEKYJIaMH PAaCTBOPEHHOT'O BEILIECTBA U MOJIEKYJIAMU PaCTBOPHU-
tens. [Ipu cMeleHnn 3TUX BEIECTB B OKPYKEHUU KaX0W MOJIEKYJIbl HE
MPOUCXOJUT CEPbE3HBIX U3MEHEHUI U OMpPEACIISIIONMM 3Ha4UeHUEM B 00-
pa30BaHUU TOMOTE€HHOTO PAacTBOpPA CTAHOBUTCS MOBBIIICHUE HEYMOPSI0-
YEHHOCTH CUCTEMBI.

PacTBOpUMOCTh CIUPTOB B BOJIE C YBEJIMUECHUEM UYMCIIa AaTOMOB yT-
Jepoaa B LEMH YMEHBIIAETCS. Y BEJIMYEHUE JJIMHBI YIJIEPOJHOM LENH B
CHUpTE aBTOMaTH4ecku yMmeHbluaeT BkJIag OH — rpynmbl B Moliekylie
CIIUPTA, YMEHBIIAS YUCJIO BOJOPOAHBIX CBSA3EU C BOIAOM, U MOJIEKYJIA
CIUpTa CTAHOBUTCS BCE OOJbIIE MOXO0XKEW Ha YriaeBOAOpPOA. AHAIOTHY-
HBIE PACCYXACHUS MOXKHO NMPUMEHUTH K 00CYKIEHHUIO paCTBOPUMOCTHU B
BOJIC UHBIX OPTraHUYECKUX COCTUHEHHUN C MHBIMU MOJISPHBIMU (YHKIIHO-
HaJbHBIMU TPyIIaMu (aJbJETUbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

C yBelMUYEHHEM K€ YHucCia TUAPOKCWIBHBIX TPyNN B YIJIEPOIHON
IIEMA B MOJICKYJIE TIOBBIIIAETCS CIIOCOOHOCTh TaKOM MOJIEKYJIBI K 00pa3o-

BAHUIO BOJIOPOJHBIX CBSI3€M C BOAOM, a, CJIE€I0BATEIbHO, YBEINUYNBACTCS
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pPacTBOPUMOCTh (HAIMpPUMEP, TJIIOKO3a XOPOIIO PAcTBOPAETCS B BOJE —
pu 17.5°C 8 100 M1 BOZBI pactBopsieTcs 83 T IIIOKO3bI).

N3ydeHue B3aMMHOW pacCTBOPUMOCTH BEIIECTB, MOJOOHBIX 00CYXk-
JABIIIMMCS BbIIIE, U TIPUBEIIO K 0000IIeHHIO: "TI0JI00HOE pacTBOPSETCS B
nogo0HOM" (TOJISIPHBIE PACTBOPUTENIN XOPOLIO PACTBOPSIIOT MOJIPHbBIC

BEIIIECTBA U IIJIOXO — HEMOJISIpHBIE, 1 HA000POT).

Teopusi JJIEKTPOIUTHYECKON TUCCOUALTAA
BeLEeCTB B BOJAHBIX PacCTBOpPax

BeniecTBa 1o 3J€KTpONPOBOAHOCTH X BOJHBIX PACTBOPOB JEISATCS
Ha 3JIEKTPOJIUTHI U HEAIEKTPOJIUTHI. INEeKMPOIUMbl — euiecmed, 600HbIE
pacmeopvl uiu pacniaévbl KOMOPbLIX HPOBOOSM 3SJNeKMPUUECKUU MOK.
Teopust MEKTPOIUTUUECKON AUCCOLMAIMU pa3pabOTaHa MIBEACKUM XH-
MHUKOM CBaHTE AppPEHUYCOM.
CyTb TEOpUHM 3aKITIOYAETCS B CICIYIOIIEM:
o IPU PACTBOPEHUM DJIECKTPOJIUTHI PACHANAIOTCS Ha 3apsi-
KEHHBIC YACTHUIIBI (LOHbL);
o noj JACHCTBUEM JJICKTPUUYECKOTO0 TOKA IMOJOXKHUTEIBLHO
3apsKEHHBIC YAaCTHIIBI, ABKYIIHUECS K OTPUIIATEILHOMY JJICKTPOIY
— KaTolly, Ha3blBAlOT KAMUOHAMU, OTPHUIIATEIHHO 3aPSHKCHHBIC
YaCTHUIIbI, JABWKYIIUECS K TOJOXKHUTEIBHOMY DJJICKTPOAY — aHOAY,
Ha3bIBAIOT AHUOHAMUS
o IPOIIECC pacmnaja dIESKTPOJIUTA Ha HOHBI MO TEUCTBUEM
MOJISIPHOTO PacTBOPUTENA (BOJbI) HA3bIBACTCS 2IEKMPOIUMUYECKOU
ouccoyuayueu, 3TOT NPOILECC B TOW WM UHOW MEPE COMPOBOKIACT-

cs1 00paTUMBIM MPOIECCOM — accolranuei (CoeIMHeHEe HOHOB B
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MosiekyJibl). [Io3TOMy B ypaBHEHUSX 3JIEKTPOJIUTHUYECKOU JUCCO-

[[MallMi, KaK MPaBUJIO, CTaBIT 3HaK oOpatumocTu (=). B cmydae

COCIMHEHUN C MOHHBIM THUIIOM CBSI3M MPOLECC JUCCOIUALIUA HEOO-

paTuM.

[To cnocoOHOCTH ANEKTPOJUTOB pacnagaThCs Ha UOHBI MIPU PACTBO-
PEHUU OHHU ACJNSTCS HAa CUJIbHBIE, CJIA0bIe U AJIEKTPOIUTHI CPEAHEN CUJTBI.
XOpoIo AUCCONMUPYIOT BEIIECTBA C MOHHOM CBSA3bIO0 U MOJSPHOM KOBa-
JIEHTHOM CBs3b10. [Ipu 3TOM mpouecc nepexoaa HOHOB B pacTBOP COIPO-
BOXJAETCSI MPOLIECCOM UX conbeamayuyu (TUApPATAllM — B CIIy4ae BOJI-
HBIX PacTBOPOB).

[Ipu oOpazoBaHuU COJIbBATOB BBIACISIETCS HEPTHUsl, KOTOpas MOJI-
HOCTBIO WJIM YaCTUYHO KOMIIEHCUPYET JHEPIrUI0, 3aTPAYCHHYIO Ha pas-
PBIB CBSI3€M B KPUCTAIIIMYECKOM pemeTke. Onpenensionee 3Ha4eHUE pu
3TOM MMEET BEJINYNHA JUBJICKTPUYECKOU IPOHULIAEMOCTHA PACTBOPUTEIISA:
yeM OOoJbllie 3Ta BEIMYMHA, TEM OOJbIIE COJIbBATUPOBAHHBIX HOHOB B
pacTBOpE, a, 3HAYUT, U BBILIE YHEPTUs COIbBATAlMU. JTO MPUBOJUT K OC-
JTa0JICHUIO B3aUMOJICUCTBUS MEXKIY Pa3HOMMEHHBIMM MOHAMH, UTO ClIe-

nyeT u3 gpopmyibl 3akoHa Kymona:
(S )
F= ——
rae F — cuna B3auMoaeicTBUsE M%)K):[y 3apsiaMu €] U €,; T — pacCTOSHUE
MEXy IIEHTpaMH MOHOB; € — IUAJICKTPUYECKasi MMPOHUIIAEMOCTb PaCTBO-
purenst. Tak, mast Boasl ipu 20 °C & = 80, cieqoBarebHO, CHIIA TPUTS-
’KEHUSI MIOHOB B BOJHOM pacTBope ociaodssiercs B 80 pas.

[Ipouiecc 3NIEKTPOIUTUUECKON TUCCOLMALIMM B BOJHOM pAacTBOPE

JUIA COEIUHEHUN C TUIIMYHON MOHHOU CBI3BIO0 MOXKET OBITH 3aIlMCaH ClIe-

TYIOIIUM 00pa3oM:
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NaCl(kpwucrt) + (n + m) H,O — Na"- n H,O + CI"- m H,0
JUIS COEIMHEHUN C KOBAJIEHTHOM CBSI3bIO JIEKTPOJIUTHUYECKAS JHC-

conuanus ooparuma:
CH3COOH()K) + (Il + rn) H,O = H20+ + CH;COO - mH,O

HCl(ra3) + (n + m) H,0 = H,0"+Cl - m H,0

['mapaTupoBaHHBIE HOHBI MOTYT BKJIHOYATh KakK IOCTOSIHHOE, TaK U
nepeMeHHOe YnciIo Mosekyl Boasl. Tak, non Bogopona H' o6pasyer, kak
IpaBujIo, THAPAT MOCTOSHHOTO COCTaBa, BKIIOYAIOIIUNA OJIHY MOJEKYITY
BOJIBI: B JINTEPATYpE €ro MPHUHATO M300paxaTh dopmynoit H;O'n HazbI-
BAalOT HOHOM 2UOPOKCOHUS.

Kputepruem cUilbl 3JEKTPOIUTA SBJSACTCA CTeNeHb 3JIeKTPOJIUTH-
YecKoil AUCCONMAIMU 0, TTOKa3bIBaKOIIas, Kakas 4acTh MOJEKyn (Wiau
HMHBIX CTPYKTYPHBIX YaCTHI]) pacrajach Ha HOHBIL. [lo BennunHe cTeneHu
JMCCOIMAIIMN BCE DJICKTPOJIUTHI YCIOBHO JEJAT HA TPU TPYIIbI — CHJIb-
HbIE, cJ1a0ble U CPEIHEM CHUJIBI.

CMJIBbHBIMHU SIBJISIIOTCS AJEKTPOJIMTHI, /11 KOTOPBIX CTEIECHb DJICK-
TpoauThdeckoi auccoruanuu o B 0,1M BogHoM pacTtBope OoJibiie 30

%. K HUM OTHOCSTCS:

. IIOYTH BCE PACTBOPUMBIE B BOJIE COJIN
. MHOTI'M€ MUHEPAIbHBIE KUCIIOTBHI:
HCl0,4, HC10;, HMnO,4,HCI, HBr, HJ, H,SO4, HNO;
. OCHOBaHUs1, 00pa30BaHHBIE IIECJIOYHBIMHU U ILIEJI0Y-

HO3€EMCJIbHBIMHN MCTAaJlJIaMH .

LiOH, NaOH, KOH, RbOH, CsOH, Ca(OH),, Sr(OH),, Ba(OH),.
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CaadbIMHU  SIBJIISIOTCS DJEKTPOJIMTHI, JJISI KOTOPBIX CTENEHb DJICK-
TpoJiuTuueckoun nuccouranuu o B 0,1M BogHOM pactBope MeHblie 3 %.
K Hum oTHOCATCA:

. MIOYTH BCE OPraHUYECKUE BEIIECTBA-IJICKTPOIUTHI

" HCKOTOPBLIC MUHCPAJIbHBIC KHUCJIOTBI:

H,S10;, H,CO3, H,S, HF, HNO,, HCN, HCIO

. OCHOBAHUuA (33 HCKIIFOYCHUCM BI)IHICYKaSaHHBIX), d TaKXeE
NH,OH
" H,O

JIs1 DAEKTPOJIUTOB CPEIHEH CHUJIbl CTENEHb SJICKTPOJIUTHYECKOM
nuccormanuu o B 0,1M BogHOM pactBope coctaisieT oT 3 10 30 %. K
HUM OTHOCSTCS:

= HEKOTOpbIE MUHEpaJIbHBIE KUCIOTh: H3PO,4, H,SO;

= HekoTopele oprannueckue kuciaotel: HCOOH, H,C,0,

. HekoTopble ocHoBaHus: Mg(OH),.

[IpyuMeHUB 3aKOH JEUCTBUS MACC UL MPOLIECCA DJIEKTPOJIUTUYE-
CKOM JHCCOILMAIIUM PACTBOPOB CJIA0BIX DJICKTPOJMTOB B COCTOSIHUM JIH-
HAMHYECKOTO PABHOBECHS, MOXKHO TIOJYYHUTh BBIpAXKEHUE 017 KOH-
cmanumot ouccoyuayuu (Kn). OHa paBHA OTHONIEHHIO MPOU3BEICHUS
PABHOBECHBIX KOHIICHTpAILIMil HOHOB B PACTBOPE B CTEIMEHSX, PABHBIX HX
CTEXHUOMETPUUECKUM KO3(puIMeHTaM, K PaBHOBECHON KOHIICHTpAIUU
HEJIUCCOIMMPOBAHHBIX MOJIEKYIL.

Hampumep, ypaBHEHHE QUCCOLMALMUU CEPOBOAOPOAHOU KHUCIOTHI

10 TEPBOU CTAIUU UMEET BU/L: H,S = HS +H".
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Torna COOTBCTCTBYIOIIAA KOHCTAHTa AUCCOOUAIIUU CCPOBOIJOPOI-

Ho#t kucnotel Ka(l), uMmeeT cieayromyto 3amuch:
[HS][H]

[H,S]

KoHcTaHnTa [ucconuanuu He 3a8ucum om KOHYeHmpayuu pacmeopa
97IeKMpOoIUmMa, B OTIINYNE OT CTEIICHU AJICKTPOIUTHUYECKON TUCCOLUAIIAN
0, ¥ TIOATOMY SIBJISIETCSI 00JIe€ TOUHOM XapaKTEPUCTUKOW CHUJIBI AJIEKTPO-
muta. Yem menbine Ka, TeM MeHbIIE MOHOB B PacTBOpe, TeM cliadee
ANEKTPOIUT. B pa3z0aBiieHHBIX pacTBOpax CUJIBHBIX JJIEKTPOJIUTOB KOH-
LHEHTPAlXs HEAUCCOLMMPOBAHHBIX MOJIEKYJI IPAKTUYECKH paBHA HYJIO, U

toraa Kn yrpaunBaeT GpuU3nyecKuii CMbICIL.

DJIEKTPOJIUTHYECCKAS JUCCOMNALNUA KUCJIOT, OCHOBAHUH,
coJied B BOJAHBIX pacTBOpax

1. Kucnomul — 3mo 3nekmpoiumeol, KOmopwle npu OUCCOyuauuu 6
800HBIX PACMEOPAX 6 KAuecmee KamuoHo8 00payronmca mojabKo UOHbl
600opooa H' (mounee, uonsi zuopoxconus H;0").

Uucao MOHOB BOJOPOJIa B MOJICKYJIE KHUCIOTHI OMpPEACseT ee oc-
HOBHOCMb. DJNEKTPOJIUTHYECKAS TUCCOLMAIMS OJHOOCHOBHOM KHCJIOTHI
MPOTEKAET B OJHY CTAJIUIO: HNO; — H' +NO;”

MHOroOCHOBHbBIE KHCJIOTHI, HauMHas C JBYXOCHOBHBIX KHUCJOT,
JTUCCOLMUPYIOT CTyrneHdaro (o craausim). [lpu sToM Kaxnas clenyro-
masi cTagus AUCCOLMAIMU MPOTEKAET MEHEE OXOTHO, YeM MpeblayIias
(3TO MOXHO BUJETh M3 CpaBHEHUS K1 /isi COOTBETCTBYIOUIUX CTagui).

Hampumep, nucconmanysi CEpHUCTON KUCIIOTHI:
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[ ctrynens: H,SO; = "+ HSO;”
Kn(1)=1,3107

Il crynens: HSO; = H' +S0;>
Kn(I1)=5,0-10"%

Juccounanus yrojibHON KUCIOTHI TAKXKE MPOTEKAET B JIBE CTAJIUU:
[ ctynens: H,CO; = H +HCO;”
Kn(1)=4,4107;
II crynens: HCO; = H + CO3*

Kn(I1)=4,7-10""

2. OcHosanusn — I1eKmMpoJauUmsl, KOmopwvle npu ouccouuauuu 00-
paszyrom 6 Kauecmee aHUOHO08 MoabKo 2uopokcuo-uonvt (OH"). Yucno
auopoxcuo-uornos (OH™) B MojeKyJie OCHOBAHHUS ONPEACISACT KUCIOM-
HOCMb OCHOBAHUS.

CuiibHbIE OCHOBAaHUSI JIUCCOILMUPYIOT HPAKMUUECKU HeoOpamumo
(BCIIeICTBUE MOHHOCTH CBSI3U B KpUCTAJIE):
KOH — K"+ OH"
MHOTrOKHCIIOTHBIE C1a0ble OCHOBAHMS JHUCCOIMUPYIOT CTYIEHYATO.

Hanpumep, snekTpoiautudeckas auccoruanus rujapokcuaa ceudna (II)

IIPOTCKACT B ABC CTAaJUU:
I crynens: Pb(OH), = PbOH"+ OH Kn(1)=9,6:10"

II crynens: PbOH" =Pb*" + OH" Kn (11)=3,0-10".
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3. Conu — Inekmpoumosl, KOmopwvie npu OUcCcouuauuu oopazyrom
KAmuoHbl Memaiiloe u AHUOHbl KUCIOMHBIX 0cmamKos. B 3aBucumo-
CTH OT COCTaBa COJIM JENATCSA Ha CpeliHUe (HEHTpaJlbHbIE), KUCIbIE, OC-
HOBHBIC, JIBOWHBIE M KOMIUIEKCHBIE (CTPOCHHME W DJICKTPOJUTHYECKAs
JMCCOIMAIMs KOMIUIEKCHBIX COJIEM pacCMOTpEHBI B IM1.8  «KOMIIJIEKCHbIE
COCIUHEHUS» ).

Cpeonue conu, C yUeTOM MOHHOCTH CBSI3M B KpUCTAJIE, TUCCOLIMH-
PYIOT B BOJJHOM PacTBOPE HOJHOCMbIO U Heobpamumo ¢ 00pa3oBaHUEM
MOHOB METAJIJIOB (MM MHBIX KaTHOHOB) U MOHOB KHUCJIOTHBIX OCTATKOB:
Na,SO, — 2Na' + S0,

OcHogHvle conu (comepkaT B MOJIEKYJI€ OJIHY WA HECKOJIbKO TH]-
POKCOTPYIIN) AUCCOIMUPYIOT CTYNEHYATO: BHAyaje IpU JUCCOLMAIIUM
COJIM HOJIHOCMbIO U IPAKTUYECKH HeoOpamumo o0pa3yroTcs THAPOKCOKA-
THUOHBI METAJJIOB M KHUCJIOTHBIE aHUOHBI, Jajee THMAPOKCOKATHOHBI Me-
TaJJIOB CMyneH4amo u oopamumo pacraaaroTcs Ha KATUOHBI METAJIIOB U
TUJPOKCHUI-UOHBI:

Zn(OH)CI — ZnOH' + CI”

7nOHY = 7n*t+ OH-

Kucnvle conu (copgepkaT B MOJIEKYJIE€ OJUH WJIH HECKOJIBKO KaTHO-
HOB BOJIOPO/1a) TAKXKE JUCCOLMUPYIOT CTYNIEHYATO: BHAYaJIe MPHU JIUCCO-
[UALIMU COJIU NOJAHOCMbIO U Heobpamumo 00pa3yrTCs KaTUOHBI METaJl-
JIOB U TUJIPOAHUOHBI KHCIOTHBIX OCTATKOB, KOTOPBIE 3aTEM CMYNEHUAMO

U 00pamumo TUCCOLMUPYIOT Ha KaTUOHBI BOJIOPOJA M aHUOHBI KUCJIOT-
+ -
HbIX OCTATKOB: KH,PO, — K + H,PO,

H,PO, = H' + HPO,*
HPO,> = H + PO,
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Biusinue pa3jan4yHbIX GaKTOPOB HA CTENEHb JJIEKTPOJIU-

THYECKON TUCCOUAIIUUA

OcHoBHBIE (DAKTOPHI, BIUAIONIME HA CTEMEHb DJICKTPOJIUTHYCCKOM

IIUCCOLINAIIN:

npupooa pacmeopsemozo eewecmea (00Cy AanocCh BBHIIIE);
npupooa pacmeopumes: YeM BbIIIE BEIUUYUHA TUAIIEKTpUYE-
CKOM MPOHMUIIAEMOCTH PacTBOpHUTENA (00CYKIal0Ch BHIIIE),
TE€M OOJIbIlIE CTENEHb YJIEKTPOIUTUUECKON JUCCOLMALIUU pac-
TBOPEHHOTO BEIIIECTBA;

memnepamypa - TPU TOBBIIIEHUH TEMIIEPATypbl CTENEHb
ANEKTPOIUTUYECKON JUCCOIUAIIMN CHUJIBHBIX JJICKTPOJIUTOB,
YMEHBIIIAETCS; Y CJIA0BIX MIPOXOIUT Yepe3 MAKCUMYM;
KOHYEeHmpayus pacmeopeHHo2o eewecmea - Npu pasdaBlie-
HUU pacTBOpa CTEIMEHb DJJICKTPOIUTUUYECKON JUCCOIMAIIUU
YBEJIMYUBAETCS BCIIEJICTBUE YCUIICHUS MPOLIecca COJIbBaTallUU
HMOHOB;

86edeHUue 8 pacmeop UOHO8, OOHOUMEHHbLIX C NPOOYKMAMU
ouccoyuayuu, yMEHbIIAET CTENEHb TUCCOLUUAIIMU DJIEKTPOIIHU-
Ta (B coorBeTcTBuU c mpuHiunoMm Jle-Illatense). Tak, npu
BBEJCHUU B PACTBOP YKCYCHOW KHCJOTHI arleTaT — HOHOB
CH;COO (mpubaBlieHHEM pacTBOpa alerara HaTpus
CH;COONa) paBHOBeCHME MEXIYy HEIUCCOLMUPOBAHHBIMU
moJiekysiamu CH;COOH u nonamu CH;COO™ u H+ cmectur-
Csl B CTOPOHY 00pa30BaHUs MOJIEKYJ KUCIOThI U CTENIEHb JUC-
COI[MALIMM KUCJIOTHl YMEHBIIUTCA. AHAJIOTHUYHBIA 3PGdEeKT

JaCT U BBEJICHUE B pacTBOpP KaTnoHOB H+ .
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NoHooOMeHHBIE peakiuuu

VYuuteiBasi, 4TO B paCTBOPE IECKTPOJIUTHI HAXOISITCS B BUJI€ HOHOB,
TO PEaKUUU MEXIY PaCTBOPAMHU COJIEU, OCHOBAHUM U KUCIIOT — 3TO pEak-
nuu OOMEHa MUOHAMHU, T. €. UOHOOOMeHHble peakyuu. Peakiium oOMeHa ¢
y4aCTHEM MOHOB 3JICKTPOJIMTOB MPOTEKAIOT B HANIPABICHUN 00pa30BaHUs
CJ1a0BbIX JIEKTPOJIMTOB, Bbl/IeJICHUS T'A30B U BbINAICHUS 0CAJKOB.

CylecTByIOT CIAEAYIONINE MPaBUia JJIsI HAUCAHUSI pEeaKIuil UOH-
HOTO THMA:

° dbopMyIJIBl MaJIOUCCOLMUPYIONIUX BEIIECTB (0CaIKOB, Ira30B,
C1a0BIX AJIEKTPOJUTOB, KOMILJIEKCHBIX HOHOB) 3alKCBHIBAIOT B MOJEKY-
JIIPHOM BUJIE;

o dbopMyJibl XOpPOUIO JUCCOLMUPYIOIIUX BELIECTB (CHIJIbHBIC
AJIEKTPOJIUTHI) 3aMUCHIBAIOT B HOHHOM BH/IE;

o peakiuu oOMeHa MUIIYTCS B MOJICKYJISIPHOM, MOJIEKYJISIPHO-
MOHHOM ¥ HOHHOM BUJIEC.

Hanpumep, ruapoxcun kene3a (III) oOpasyercs B pesyibrare
B3aMMO/JICUCTBUS JIOCTATOYHO KOHILIEHTPUPOBAHHBIX BOJHBIX PacTBOPOB
Hutpara xenes3a (I1I) u runpokcuaa HaTpusi. MousiekyisipHOE ypaBHe-
HUE PEAKIUHU:

Fe(NOs); + 3NaOH = Fe(OH);| +3 NaNO;
[To1HOE MOHHO-MOJNEKYJIIPHOE YPAaBHEHUE PEAKIIUH:
Fe’" +3NO; +3Na' + OH = Fe(OH);; +3Na’ + 3NO;”

CusnbHble 3JIeKTpOauThl — HUTpAT kene3a (1) u ruapokcua HaTpus

B pacTBOpe HaxoAsATCA B BUjae MOHOB. ['mapokcun xkenesa (III) — cnadbiii

ANEKTPOJIUT, IIOATOMY MOHOB KeJle3a U TUAPOKCHI-HOHOB B PacTBOpE
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npakTUYeCKu He oOpasyeTcsa. CiaenoBaTelbHO, pearupyroT MEXIy co0oi
tonbko mousl Fe’” 1 OH™ Mckmouns monst Na™ u NO;~ u3 o6enx yacreii

YpPaBHEHUS, MOJYyYaEM COKPAILIEHHOE HOHHOE YPaBHEHUE:

Fe’" + 30H =Fe(OH);|

BoaopoaHbiid mokasaresjb BOAHbIX pacTBopoB pH
Bona — cnabpiit ampoTepHbIN 2JIEKTPOIUT. MOJIEKYIbl BOJBI MOTYT
KaK OTJaBaTh, TaK M MPUCOEIMHATH KaTHoHKI H' (aBTomporonus). B pe-
3ylbTaTe B3aMMOJICHCTBUS MEXIYy MOJIEKYJaMU B YHCTOW BOJE COMEp-

xarcs, nomuMo Moiiekyn H,O, ruapokcua-uonst OH u kaTHOHBI BOJIO-

pona Bogopoaa B Buge H;O":  H,0 + H,O = H;0" + OH .
YacTo 3T0 paBHOBECUE N300pAKAIOT YIIPOIIEHHBIM YPABHEHUEM:
H,O0S H +OH
KoncranTa nqucconumanuu Boasl npu 22 °C UMeeT 3HaUYCHUE:
[H']-[OH]

Kn= =1,8-107'¢
’ [H,0] O

YuursiBasi, 4To Macca 1 J BOAbI MpPHU yKa3aHHOW TeMIIepaType Co-

craBisier 1000 1 (moTHOCTH paBHA 1) M mpeHeOperas KOHUEHTpalKen
JUCCOIMPOBAHHBIX MOJIEKYJl BOJIbI (BBHAY KX Majioil KOHILIEHTPALIMH),

MOYKHO BBIYMCIIUTh MOJISIPHYIO KOHIEHTpauuto Boasl [H,O]:

1,01 = —290T _ 55 56 voms
18 r/mob
[ToncraBisist 3T0O 3HaUeHUE B ypaBHeHue (1), momydaem:
[H']-[OHT]
_ _1Q.10-16

55,56
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W
[H]-[OH] = Kz [H,0] = 1,8:10'° - 55,56 = 10'* (upu 22 °C)
[H']:[OH ] = KB (Ha3bIBAIOT UOHHBLM HpOU3EEOCHUEM B00bL),
OTCIOa
KB =Kz [H,0]=1,8-10"°-55,56=10"
KB = 10" (mpu 22 °C) (3)

Ntak, xpoMme KoHCTaHThl auccormanuu (Km) Boma kak ciaOblid
AJIEKTPOJIUT XapaKTEPU3yEeTCsl MOHHBIM ITpon3BeaeHueM Boibl (KB)

Honnoe npouszsedenue 600wl (KB), paBHOE MPOU3BEACHUIO KOHIICH-
Tpallu MOHOB BOJOPOJA W TUIPOKCHA-UOHOB, GeIUYUHA NOCHOAHHAA
npu onpeodeneHHol memnepanype.

B yucToi BOAE M HEUTPAIBbHBIX PACTBOPAX KOHLEHTPALUU MOHOB
BOJIOPO/Ia paBHA KOHIIEHTPALUK TUIPOKCUI-UOHOB:

[H']=[OH]=V10 "= 10" mons/n.

Cpena, B KOTOpOM KOHIEHTpAIMSI HOHOB BOJIOPOJIa paBHA KOHIICH-
Tparuu ruapoxcua-nonos [H'] = [OH | , Ha3sIBaeTCS HelmpaibHoil.

Ecmu [H'] > [OH ] — cpena kucnas;

ecu [H'] < [OH] — cpena wienrounas.

3Has KOHUEHTPAILMIO BOJOPOJAHBIX MOHOB, JIETKO BBIYMCIUTH KOH-
HEHTpalUI0 TUAPOKCWIBHBIX HOHOB. Hanmpumep, B 0,01 N pactBope co-

JISTHOW KUCJIOTHI (CHUJIBHBIA DJICKTPOJIHUT, 0 = 1) KOHIIEHTpAIUs BOJAOPO/I-

HBIX MOHOB ITPAKTUYECKH PaBHA KoHIeHTpauuu kuciaotel (HCI= H'+CI

):

[H]=0,01 = 10> mounb /1. [ToACTaBUB 3TO 3HAYCHUE B BBIPAXKCHUE

3,
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[OH]=10""*/10"7%= 10" mons /n.

ConepxaHue KaTUOHOB BOJOPOJA U TUAPOKCUI-MOHOB BBIPAXKAETCS
TaK)Xe uepe3 86000pooHvili nokazamens pH. UToObI HE OnepuUpoOBaThH YUC-
JaMU C OTpHUIIATEIIbHBIM IMOKAa3aTeJIeM CTENEHH, YCIOBUWINUCH BBIPAXKAThH
Cpedy pacTBopa KakK OTPHUIATENIbHBIN JIorapudM KOHIICHTpAIUus HOHOB
BOJOpOJa B PacTBOPE M HA3BAIU BEIUYUHY — 8000POOHbIL NOKA3AMENb
(o603Hauaercs pH): pH=—-Ig[H']

Pexe ucnoinb3yercs

pOH =—Ig[OH [;
pH + pOH = 14 (a1 pa30aBieHHbBIX paCTBOPOB)

B uucmoit 600e u neiimpanvuvix pacmeopax, xorja KOHICHTpa-
MM UOHOB BOJOPOJIa U THUIAPOKCHI-MOHOB PaBHBI,

pH=pOH=-1g 107" =7.

IIpu pH < 7 cpena pacTtBopa Ha3bIBAe€TCsA KUCA0H. B KUCIBIX pac-
TBOpax KOHIICHTpaILMs KaTHOHOB BOJOPOa OOJbIle KOHIIEHTPAIIMHU THI-
POKCHUA-MOHOB U, CIEA0BATEIbHO, OOIbIIIE 1077 Moub/I1.

[Ipu pH > 7 cpena pacTBOpa HA3bIBACTCS U4e104HOU (B IIECIOYHBIX
pactBopax [OH-] > [H+], T. e. 6ombmre 10~ Momns/m).

st TouHoro uaMepeHus: pH ucnonb3yroT crelnuanbHble TPUOOphI —
noHomepsl (pH-merphl), maTunMkamMu B KOTOPBIX CIy>KaT CTEKJISTHHbBIC
BIEKTPOMBI.

Jns npubnuszutensHoro omnpeaenenus pH cayxar kuciommo-
OCHOBHblEe UHOUKAMOPbl — ITO BEIIECTBA, KOTOPhIE U3MEHSIOT OKPACKy B
3aBucuMoctu oT pH pactBopa. Hanbonee pacnpocTpaHEeHHBIMU UHIUKA-
TOpaMU SIBJIAIOTCS JIaKMyC, (peHonadTalenH U METWIOPAaHXX, OHU BEAYT

ce0s1 B pacTBOpE Kak cjiadble OpraHMYECKUE KUCIOThI UJIM OCHOBAHUSI.
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Tak, JaKkMyC MEHSIET OKPACKy OT KPACHOW 0 CUHEN B UHTEPBAJIE
pH 5,0 —8,0; MeTHIIOBBIN OpaHKEBBIA — OT KEATON A0 KpacHou npu pH
4,4 —3,1; ¢enondranenH — oT OECIBETHON 10 MaJIMHOBOW B MHTEPBAJIC
pH 8,2 —10,0.

Jns ompeneneHus KUCIOro WM IIECJIOYHOrO XapakTepa pacTBOpa
IMIMPOKOE PACHPOCTPAHCHUE TOIYUUIIA YHUBEPCANbHbIE UHOUKAMOPDL,
PEACTABIISIIONINE COO0M MPONMUTAHHBIE CIIEIUAIBHO MOJ00pPaHHON CMe-
ChI0 MHAMKATOPOB MOJIOCKU (QUIBTPOBANIBLHON OyMaru , Kaxpaas u3 KOTo-
PBIX MEHSIET CBOIO OKPACKY B onpeoenenuvix unmepeanax 3HaueHuii pH
cpeabl. YHUBEpPCAIbHBIA UHANKATOP UMEET LBETHYIO IIKANY; CpaBHUBAs
[BET YHHUBEPCAILHOIO MHAMKATOPA C I[BETHOU LIKAJIOW, MOXHO YCTaHO-
BUTH pH 3TOrO pacreopa.

3nas BenmuunHy pH nnu pOH, MOXHO BBIYHCIUTH KOHIICHTPAIUIO
1oHOB Bojioposa [H'] mmm rugpoxcus -noHos [OH | B pactBope (1oM-
HUM, YTO CPEAy pacTBOpa OOBIYHO BHIPAXKAIOT Ye€pe3 KOHIICHTPAILIMIO BO-

10poIHBIX HoHOB [H']).

Ipumep 1. Boraucouts [H'] B pactsope, eciu pH = 5.2,
Pewenue:
Tak xak pH = -1g [H'], T0
-1g [H]=5.2. 3nauur [H]=10"*=1/10°* = 6,3 -10° moxns/1
(MOJIB/T — eUHUIIA U3MEPEHUS MOJIIPHON KOHIICHTPAIIUH)
OTBeT: KOHIIEHTpalus MoHOB Bojopoia [H'] pasHa 6,3 107
MOJIB/JT
Hpumep 2. Boraucauts [H'] u [OH | B pactBope, eciu pOH = 5,2.
Pemenue:

pH + pOH =14, naxonum 3nauenue pH, ono pasno 14 — pOH= 14
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—5,2=28.38.
Jlanee Takoe e perieHre, Kak U B IPeabIAYyIIeM IIpUMepe:
pH=-1g [H'], orcrona
-lg[H]=8.8. [H]=10"*=1/10%"= 1,6-10°monn/x.
Ecmn pOH =52, 10-1g [OH ]=5.2; [OH ]=10"*= 6,3 -10° momns/n
OTBeT: KOHIEHTpalus MoHOB Bojopoaa [H'] papHa 1,6-10”momb/11, a
KOHIIEHTpanus ruapokcua-uonos [OH ]=6,3 107 mous/11
Ipumep 3.
KoHueHTpanus HoHoB Bojoposaa [H'] B pacTBope paBHa 2,3-107
MOJIb/J1, onipeaenutb pH pacTBopa.
Pemenue:
Tak xak pH = - Ig [H'], nojcrasnseM npuseaeHHoe 3HaueHue [H']
B ycnoBusx 3agaun. Torga pH = - Ig (2,3-107) = - 1g (0,0023) = 2,64
Otser: pH pactBOpa paseH 2,64.
Konuyenmpauyuio 1100020 uona ¢ pacmeope 3J1eKmpojiuma Bbl-
qucisatoT 1o popmyiie: Cy(nona) = Cy(a7eKTposuTa) - o - 7,
rae Cy(noHa) — MossipHas KOHIIEHTpAIUs HOHA ( MOJIb/JT)
Cum(pmeKkTposuTa) — MOJISIpHAsT KOHIIEHTPAIUS SJICKTPOIUTA ( MOJIB/M)
0L — CTEIEeHb JUCCOLUAINH AJIEKTPOIUTA
N — KOJIMYECTBO JIAHHBIX MOHOB, KOTOpOE 00pa3yeTrcs MpU JUCCOLHA-
IIUHA OJTHON MOJIEKYJIBI DJIEKTPOJIUTA.
Ecnu snekTposuT odeHb clalbld, TO 3HAYEHHUE CTEMEHU IUCCO-

nuanuu (o) paBHO
Knuncec.
o=

— ma), torma Cy(uona) = Y Cy- Kamuce.
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IHpumep 4. Beruucouts pH 0,001N pacTtBopa rugpokcuia HaTpus.
Pewenue:
NaOH — cuibHBIN 3JIEKTPOJIAT, B PACTBOPE PACIANAETCS HA HOHBI
MPAKTUYECKH MOJHOCTBIO MO CXEME:
NaOH — Na' + OH , cremenb JAHCCOIMAIMHA MOXHO MPUHSTH
paBHOI 1.
KoHmenTpanus ruapokcua-noHo [OH ]=0,001 -1 -1 = 10~ moxs/x.
N3 [H] - [OH]=10"" maxomum: [H]= 10'%107 = 10" mons/n
T.x. pH = - Ig [H'], noxcrapnseM HaiinenHoe 3Hauenue [H'] = =10

. TormapH=-1g (10" = 11.

Ipumep 5. Boruucauts [H'] u pH 0,2 N pacTBopa yKCycHOM Ku-
CJIOTHI.

Pewenue:

VYkcycnas kucinora (CH;COOH) otHOocUTCS K Cl1a0bIM 3JIEKTPOIH-
tam, Kauce (CH;COOH) = 1,8-107.

Jlitst cnabbix saextpomntoB Cy(nona) = V Cy- Kiuce,

nonyuaem: [H'] = \ C cuycoon - Kanee (cHscooH) = V1,8:10°.0,2 =
V0,36:10° =1,9-10" moms/n
Tak xak pH = - Ig [H'], Torma pH = - Ig (1,9-107) = - 1g (0,0019)= 2,72

Otser: [H']=1,9-10" mons/m; pH =2,72

IIpousBeaeHue pacTBOPUMOCTH

TBepaple BemecTBa XapaKTepU3yOTCS PA3IMYHON pACTBOPUMOCTBIO

B Bojie. Hapsiy ¢ xoponio pacTBOpUMBIMY BEIIECTBAMU CYILIECTBYIOT
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MaJiOpacTBOPUMBbIE U MPAKTHUYECKH HepacTBOpUMbIe. OqHAKO aOCOIIOTHO
HEPaCTBOPHUMBIX BEIIECTB B Ipupoje HeT. J[toboe BemecTBO, XOTs Obl B

HUYTOXKHOMU CTETEHH, HO BCE K€ 00J1a1aeT paCTBOPUMOCTHIO.

PacTBOprMOCTh BEIIECTBA OLIEHUBAETCS MO KOHIIEHTPAIMUA €r0 Ha-
CBIIIEHHOTO pacTBopa. KoHIEHTpalusl HACKIIIEHHOTO pacTBOpPa MaJIopac-
TBOPUMOI'O WJIM MPAKTUYECKU HEPACTBOPUMOIO BENIECTBA OYECHb Mala,
T.€. paCTBOp O4Y€Hb pazdaBieH. Eciau pacTBOpeHHOE BEIIECTBO SIBISETCS
AJIEKTPOJIUTOM, TO OHO B OYEHb Pa30aBIICHHOM PACTBOPE MPAKTUYECKU

HaleJI0 IUCCOLMNPOBAHO HA HOHBI.

B HachlllieHHOM pacTBOPE MPAKTUYECKU HEPACTBOPUMOI'O BENIECTBA
YCTAHABIMBACTCS PABHOBECHUE MEXKIY NBYMs MPOTUBOIMOJIOKHO HAIPaB-
JIECHHBIMU TPOLIECCAMU: PACTBOPEHUE U OCaXICHUE. PaccMOTpuM paBHO-
BECHUE MEXAY TBEPJBIM OCAJKOM MajlopacTBOPUMOW COJIM, HampuMeEp

CaCOs;, u €€ noHaMHu B PacTBOPE:

2+ 2-
CaCO; 5 Ca™ +CO;
TBEPbIU pacTBop

B nacviyennom 600HOM pacmeope Manopacmeopumo20 CUibHO20

dJleKkmpouma npouseedeﬂue KOHYyeHmpayuu uoHoe npu daHHOﬁ memne-
pamype eCmb eeludund nOCMOoOsAHHAA, Ha3vleaemas npouseedeﬂuem pac-
meopumocmu. IIponsBesieHne pacTBOPUMOCTH 0003HavaroT 3HakoM [P ¢
UHJIEKCOM TOTO JJIEKTPOJIMTA, O KOTOPOM HUJIET peub. s BbIIENIpHUBE-
nennoro mpuMepa: [Ca’'] - [CO5°7] = IIP (CaCOs).

[ToCTOAHCTBO MPOU3BEAECHUS KOHUEHTPALMU HOHOB CIEAYET W3

BBIPpAKCHUA 11 KOHCTAHTBI PABHOBCCHUA ITPUMCHUTCIIBHO K PAaBHOBCCHUIO

TBEPAOE BEIIECTBO = €r0 HACBIIEHHBIN BOJHBIN PACTBOP:
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NI

_ [Ca*"][CO5"]
~ [CaCO;]

[Ca *"][CO;* ] =K [CaCOs] = IIP (CaCO;)

ECJ'H/I BCIICCTBO ABJISICTCA CUJIbHBIM BHGKTpOJII/ITOM n Majio paCTBO-
pI/IMBIM B BOAC, TO 3TO BCIICCTBO HAXOAUTCSA B CUCTCEMC B TBCpI{OM BHUJC U
KOHIICHTpAIIUsI €ro MPaKTUYECKH MOCTOSTHHA, U, TAKUM 00pa3oM, 3Ta TIO-
CTOsJHHAs BCINMYMHA BKJIIHOYACTCA B Bpra)KeHI/Ie JJId KOHCTAHThI paBHO-

BECHUH.

BennunHa nipou3BeneHUs pACTBOPUMOCTH XapPAKTEPU3YET PACTBO-
PUMOCTb MAJIOPACTBOPUMBIX U IPAKTUYECKU HEPACTBOPUMBIX BEILIECTB
(3JIEKTPOJIUTOB) MPU MOCTOSIHHOW TemmepaTrype. 3Hauenusi [IP mpuso-

JATCA B CIIpAaBOYHHKAX U UX JICTKO HaWTH.

[IpousBeneHre paCTBOPUMOCTH MO3BOJISIET BBIYMUCIUTD KOHIICHTPA-
[0 HACBIIIEHHOT'O PacTBOpa MAJIOPACTBOPHUMOIO WJIM MPAKTUYECKH HE-
PACTBOPUMOTO 3JIEKTPOJIUTA.

[IpousBeneHre paCTBOPUMOCTH MO3BOJISIET MTPEABUIECTh BHINAICHUE
0CaJKa, a TAKXKE YCIIOBUS €TI0 PACTBOPEHUA:

° €CJIM TIPOU3BEIACHUE KOHIICHTPAllMM MOHOB B PacTBOpPE
npesbiacT Bennuuny [P, To ocagok BeINaIeT;

° €CJIM MPOU3BEACHUE KOHUECHTPAILMU MOHOB B PACTBOPE
He pocturaet Benuuunbl [P, ocanok He oOpa3yercs;

° €CJIM B HACBHIIIEHHOM PAacCTBOPE UMEETCS OCAAO0K, U IPO-
W3BEJICHUE KOHILICHTPALMM MOHOB B PACTBOPE CTAHOBUTCS MEHBIIIE
BenmuuHbl [1P (k mpuMepy, eciiu 0JMH U3 MOHOB OYJET CBS3HIBAThH-
Csd B MOJICKYJY WM MaJIOJIMCOIMMPYIOIINI HMOH), OCaJOK PacTBO-

puTCsL.
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CBsA3bIBaHWE OJHOTO M3 HMOHOB MAJIOPACTBOPUMOIO BEIIECTBA B
pacTBOpPE B MOJIEKYJY WA MAIOJIUCOLUUUPYIOIINI HOH HAPYIIAET paBHO-
BECUE MEXK/Y OCAIKOM M PACTBOPOM C JAIBHEUIINM NEPEXOJIOM OCaJKa B

pactBop. Ilpu npunuBaHuU K NpaKTUUYECKH HEPACTBOPUMOMY KapOOHATY

kanpls constHo# kucaotsl (HCI = H' + CIN), noHs! Bogopoaa OyayT

CBSI3BIBATHCS C MOHAMU CO32_, o0pa3ys cHavana monsl HCO;™, a 3aTem
mosekynsl H,CO;. DTO mpuBeneT K HapyLIEHUI) PABHOBECHUS MEXKIY
ocagkoM CaCOj; u ero HoHaMH B PacTBOPE, U MPOU3BEICHUE KOHIIEHTPA-
Uy uoHoB [Ca 2+][CO32_] craneT Menblie 1P (CaCOs), 4To BBI3OBET Ii€-
pexona ocajka B pacTBOp. M30BITOK COJSHOM KUCIOTHI MOJHOCTHIO pac-

TBOPSIET OCAJIOK.

KoHTpOoJIb YCBOCHMS TEMbI
1. PactBopsl (onpenenenue). dusznueckas 1 XUMUYECKasi TEOpUU oOpa-
30BaHUS PACTBOPOB.

2. Paz0aBnennbie pacTBOphl. Hackimenusie pactBopsl. Ilepechi-
HIEHHBIE PaCTBOPBI. PACTBOPUMOCTH BELIECTBA.

3. TepmoaunamMuka mpouecca pacTBOPEHHSI TBEPAOTO BEIIECTBA B
KUJKOCTH. [IBMKyInass cuia pacTBopeHus. MonsipHas 3HTalbnus pac-
TBOPEHUS BEIIECTBA.

4. YKaxuTe CTaJud, Ha KOTOPBIC YIPOLICHHO MOXHO Pa3JciuTh
IPOIIECC PACTBOPEHUS BenlecTBa B Boje. Kakas u3 HUX i OOJbIINHCTBA
COJIEH SIBJISIETCS DHIOTEPMUYECKHAM, a KAKAsl - SK30TEPMUYECKUM MPOIIEC-

com?
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5. Kak Ha3pIBaroTCS peakuuu, UAYIIME C BBIICICHUEM TEIUIA; C MO-
riomenueM temia? Kakoil 3HaKk UMEIOT 3HaYEHU UX DHTAJIBITHI?

6. [loueMmy Bce KUCIOTHI U LIECJIOYH PACTBOPSIOTCA B BOAE C BBIJIE-
JICHUEM Teria, a OOJBIIMHCTBO COJICH — C MOTJIOIICHUEM?

7. Haniiure B CipaBOYHUKE COJIb, KOTOPasi paCTBOPSETCS C BbIIEIIE-
HUEM TeIla U OOBSICHUTE NPUYUHY 3TOTO SBJICHUS.

1. Ilouemy sSHTanpnusl B3aUMOJCUCTBUS THUAPOKCUIA HATPUS C
Pa3IMYHBIMU CHJIBHBIMU KACJIOTAMHA UMEET OJJMHAKOBOE 3HAUYECHUE?

10. Yrto sBnsiercss ABMXKYIIEW CHIIOW SJIEKTPOJIUTHUYECKOM IUCCO-
nuanuu? Kak 3aBUCUT CIOCOOHOCTH AJIEKTPOJUTOB K JUCCOIMAIIMU OT
BHJIa XUMHUYECKOM cBA3u? [IpuBecTu mpumepsl.

11. Kakue BemecTBa Ha3bIBatOT 3iiekTponuTamu? [lo kakomy kpu-
TEPHUIO UX PA3JEISAIOT HA CUJIbHBIC U CIa0bIE€ SJICKTPOIUTHI?

12. Vka3aTh, Kakue W3 NEPECUUCICHHBIX COCAUHCHUU SIBIISIOTCS
AJIEKTPOJIMTAMHU M HAMMUCATh YPABHEHUS UX JJIEKTPOJIUTHYECKOU ITUCCO-
mumanuu: HNO;, NaOH, FeCl;, C,HsOH, CH;COOH, C¢Hg,
AL (SOy);, (CH;),0, CH3;COONH,, H;PO;,.

13. Yto Takoe koHcTaHTa Auccounanuu? OT kakux (pakTopoB 3aBU-
cutaTa BennurHa? Kakue gakTopbl HE BIUSIOT HA KOHCTAHTY AUCCOLIHAA-
n?

14. YTo Ha3bIBa€TCSI MOHHBIM MPOU3BEICHUEM BOJIbI, €T0 3HAYCHUE
npu 22°C.

15. pH oxnoro pactBopa paseH 3, npyroro 6. OnpeaennTs, B KOTO-
pPOM 13 pacTBOpoB 06beMoM 1 1 konueHTpanus [H'] 6onblie 1 BO CKOJb-

KO pa3z?
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16. Beruuciuts [H'] B pactsope, ecniu pH = 6,2.
17. Berunciiute pH 0,01N pactBOpa ykcycHou kuciiotel. CTeneHb
JMCCOIMAIIMU KUCIIOTHI B pacTBOpe paBHa (0,042,
18. Onpenenuts pH pactBopa, B 1 1 koTtoporo coaepxkurcs 0,1 r
TUAPOKCHJIA HATPHUSI.
19. Uto Ha3zbiBaeTCs mpousBeneHueM pactBopuMoctu? KakoBbl yc-
JI0BUSI 0Opa30BaHMs U PACTBOPEHUSI OCATKOB?
20. CocTtaBUTh MOHHBIE U MOJIEKYJSIPHBIE YPABHECHUS CIICIYIOLIAX
pEaKni:
a) CH;COOH + NaOH = ...
0) Zn(OH), + HNO; = ...
B) CuSO4 + H,S = ...
r) BaCO; + HCl = ...

Hpuaoxenue

[IpousBeneHne paCTBOPUMOCTH MAJIOPACTBOPUMBIX BEILIECTB
(pu 18-25°C)

BemecTBo I1P BemecTBo I1P

AgBr 610" Cr(OH); 1:107°
AgCN 7107 Cu(OH), 6107
AgS 6 10" Fe(OH), 1°107"
AgSCN 1,1 107" Fe(OH), 11078
AgClI 1,8°107" Mg(OH), 610"
Agl 1,1°107" Mn(OH), 1-107"
AI(OH); 1107 Ni(OH), 1-107"
Ca(OH), 8§10°° Zn(OH), 1107
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Cd(OH), 1-107™ Co(OH), 2°107'°
CuS 1-107" FeS 1107
CdS 1 107® CoS 1107
ZnS 1107 Mn$S 1107
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5.2. 'mapoJu3 coJiei

Coun, noaBeprawuuecs rupoIu3y

I'uapoIu30M Ha3bIBACTCS 0OMeHHAs PEAKIUs J1I000ro BEIIECTBA C
BOJION («TUIPO» - BOJAA, «JIU3UCY - pazfioxkeHue). ['uaponus comnei - ya-
CTHBIM CIIy4all JaHHOIO MpoIecca, MPUBOISIIIMN K IOJTHOMY pa3JIoxKe-
HUIO COJIM WJIM U3MEHEHHIO €€ COCTaBa, IPH 3TOM HanboJiee BaKHBIM
CJIEJICTBHEM ITpOlIecca TUpOoIn3a colu ABisieTcs n3Menenue pH cpeanl
IpY MPOTEKAHUHU JTAHHOTO Tpoliecca.

JIBMKyIIEH CUIIOM Mpolecca THAPOJIN3A ABJIACTCS C8A3bIGAHUE UO-
HO08, 00PA3yIOWUX COJIb, 6 MOJIEKY/Ibl WU UOHBL C1A0020 I1eKMPOJIU-
ma.

Takum o00pazoM, BO3MOXKHOCTH M 3(P(PeKTUBHOCTH Ipolecca
THAPOJIM3a OIpEENAeTCs HA0OPOM HECIOMKHBIX MPABUIL:

s 'maponusy mojaBepraroTcs coyid, 0Opa3OBaHHbBIC C1A00U Ku-
cnromou nnu caadvim ocnoeanuem. (CoiM, B COCTaB KOTOPBIX
BXOJAT OCTAaTKU TOJBKO CHJIBHBIX 3JIEKTPOJIUTOB, TUAPOIU3Y HE
MOJBEPTAIOTCH.

“*Eciu conb COIEpKUT OCTAaTKH 00HO20 CIA0OTO DJIEKTPOJINTA,
TO MpU OOBIYHBIX YCIOBUSIX B C CIIy4ya€ MHOT03aps/IHbIX MOHOB
TUJPOJIN3 MTPOTEKAET, KAK MPABUIIO, TOJBKO HO HEPEoll cmaouu u
oopamumo.

“*Ecnm conp oOpa3oBaHa Kak Ci1aboil KUCIOTOM, TaK U ClIaObIM
OCHOBAaHMEM WJIM MPOJYKThI TUAPOJIN3A BIBOJATCS U3 Chepbl pe-
aKIMH B BUJIE MAJIOPACTBOPUMOIO WM JIETYUYETO COCIMHEHUS, TO
TUAPOJIA3 MPOTEKAET 0 KOHIA, T.€. 10 00pa30BaHUsI MCXOIHBIX

c1a0BIX BJIEKTPOJUTOB, U HEOOPAMUMO.



99

3anmuch MpPoIeccOB THAPOJHN3a. XapaKTep cpeabl B
pacTBoOpax coJjieil, MoABePralIuXcs ruapoIn3y

[Ipu 3anucu peakuuii THAPOTIN3a Pa3IndaroT TPU HOPMBI:

1)  cokpawennas uonnasa ¢opma - NOKa3bIBAET JUIIbL Yac-
THULIbI, HEOCPEICTBEHHO YYaCTBYIOIIHNE BO B3aUMO/ICHCTBUH;

2)  noamas uoHHas opma - BKIIOYAET, IOMHMO BBIIICYKa-
3aHHBIX, TAK)KE YACTHI[bl, HE MPUHUMABIINE Y4YacTHs B IMpOLECCE,
T.€. MOHBI, IPUCYTCTBYIOLIME B PACTBOPE, HO OCTABIIUECS HEU3-
MEHHBIMU KaK J10, TAK U MOCJIE PEAKIINH;

3)  wmonexynsapuasa ¢popma - yCIOBHas, IOCKOJbKY peajbHO
B PAacCTBOPE BCE YACTHIl HAXOAATCS B BHJIE, COOTBETCTBYIOLIEM
MOJIHOW HOHHOU opme. [10710KUTENTBHO U OTPULIATENHHO 3aPSKEH-
HbI€ MOHBI OOBEIUHSIOTCA B HEUTPAJIbHBIC YACTHUIIbL. 3aMKUCh MTO3BO-
JseT B 0ojiee KOMIAKTHOM dopMe MPeCTaBUTh pe3yJIbTaT MpoIiec-
ca TUAPOJIN3a, KOHCTaTUPOBATh 0OpPa30BAHUE KHUCIBIX U OCHOBHBIX
coJieH;

4)  crnedyem nomHums: IpU PACTBOPEHUM COJIM B BOJIE MPO-
LeCCy THUIAPOIM3a MPEALIECTBYET MPOLECC IINEKTPOJIUTUYECKOU
JUCCOIMALIUM 3TOTO BEIIECTBA, TO3TOMY HE00XOIUMO:

® HalucaTh ypaBHEHUE IMpolecca JIIEKTPOIUTUYECKON

JIACCOLMALMHU COJIH;

@ BBIICJIUTh MOH (MOHBI), SIBJISIOIIMECS OCTaTKaMUu c1a0o0-

20 DIIEKTPOJINTA;

@ 3amucaTh B3aMMOJEHCTBHE ATOT0 MOHA (MOHOB) C BOJIOM

B COKPBILEHHOM HOHHOW, NOJHOM WOHHOW M MOJIEKYJISIPHOU

dbopmax;

@ XapakTep cpenbl (Kucias, HeUTpalibHas, IIEIOYHAs) U
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obnacts pH B pactBope conn (Hambosiee HArJISHO BbISBIIS-

I0TCS TIPU 3aIIMCH COKPAIIEHHOW HOHHOU (hOPMBI).

Ipumep 1.

Hanucamp peaxkyuro 2udpoauza memacuiukama Hampus

a) MPOILIECC NEKTPOIUTUUECKON JUCCOLMAIIUU COJIU:

Na,Si0; — 2Na' + SiO;”

Conb MOXXHO TIPEJICTaBUTh KaK pe3yJIbTaT B3aMMOJCHCTBUS OCHO-
BaHuss NaOH (cunbHbIi d7ekTposaut) ¢ kuciaotor H,Si0O; (cnalpiit amek-
tposut). Yeproii Boimener noH SiO;” Kak OCTATOK CIIAGOr0 IEKTPOIIH-
ta H,Si0;. CremoBarensro, non SiO;” Gymer 3a6HpaTh Y MOJIEKYIIbL
Boasl HOH non H' n MPUCOEAUHATH €r0 K ceOe; Mpu 3TOM B pacTBOP I1O-
CTynuT cBoOOIHbIN noH OH',

0) MOCKOJIBKY COJIb COJACPKUT JBYX3aPSAHBINA OCTaTOK 00HO20 Clla-
OOro 3JIEKTPOJIUTA, TUJIPOIU3 MPOTEKAET MO NEPBOM CTAIUU, T.€. C MPHU-
COCJIMHEHUEM K HOHY SiO32' OJTHOTO MOHA H+, 1 00paTUMO:

SiO;” + HOH S  HSiOy” + OH

DTO cokpallleHHas UOHHasi (hopMa, MOKa3bIBaKoIlas CyTh Mpolecca,
MPOTEKAIOIIETO B PACTBOPE.

Takum oOpaszom, B pe3yinbTare ruaposinza coiu Na,SiO; B pacTBop
NOCTYNalOT CBOOOAHBIE (TOUHEe, ruapaTupoBaHHbie) nonsl OH', co3na-
eTcs 1menovyHas cpena (oo6iaacte pH>7).

B) JIJI 3alUCU TOJTHOM MOHHOU (hOPMBI, XapaKTEPU3YIOIIEH 1OIHbLL
UOHHBILL cOCMas pacmeopa N0 U TOCJE peakiuu, J00aBUM B JIEBYIO U
MpPaByl0 YacTh YpPaBHEHHMS, COOTBETCTBYIOIIEIO COKPAIICHHOW HMOHHOMU

+
¢dopme, noHbl Na ', He MPUHUMABIIUE YYaCTHS B IIPOLIECCE:
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2Na" + SiO;” + HOH S 2Na' + HSiO;* + OH

I) 3alUIIEM MOJIEKYJSIPHYIO0 (opMy, 00bEAMHUB OTAPHO MOJI0XKHU-
TEJIbHO U OTPHULATENILHO 3apsKEHHBIE YacTULBI ¢ 00pa3oBaHUEM HEM-
TpanbHbIX: Na,SiO; + H,O S NaHSiO; + NaOH

Takum o00pa3oM, B pe3ylbTaTe TUAPOJU3A COJIM, OOpa30BAHHOU
c1adou Kuciomou U CUJIbHBIM OCHOBaHUEM, IIPOTEKAET M0 aHUOHY; 00pa-

3yeTcs Kucias colib. B pacTBOpe coiu co3maeTcst wenounas cpena.

IIpumep 2. I'mapoJins xa0puaa aTrOMUAHHUS

a) MPOIIECC AICKTPOTUTUUCCKON JUCCOLMAIIAN COJIH:

AICI; - A" +3CI

Conb MOXXHO MPEJCTaBUTh KaK Pe3yJibTaT B3aUMOJAECHCTBUS OCHO-
Banusi Al(OH); (cna0siii snektponur) ¢ kucinotoil HCI (cunbHbIl 31ek-
TpoauT). UepToi BbIJICIEH HOH Al’" kak ocratok ciaGoro AJIEKTPOJIUTA
Al(OH); . CrenoBarensHo, moH Al’" Gymer 3a6HpaTh y MOJIEKYIIB BOJb
HOH non OH™ u npucoeauHaTh €ro K cede; mpu 3TOM B pacTBOP MOCTY-
Ut cBOGOIHBIH noH H'.

0) OCKOJIBKY COJIb COJAEPKUT TPEeX3apsIHbIM OCTATOK 00HO20 Clla-
OOro 3JIEKTPOJINTA, TUJIPOIU3 MPOTEKAET MO NEPBOM CTAIUU, T.€. C MPHU-
COCJIMHEHUEM K HOHY N oanoro nona OH™ , u obpatumo:

A" + HOH S AIOH™ + H'

DTO cokpallleHHas UOHHas (hopMa, MOKa3bIBaKOIIas CyTh Mpolecca,
MPOTEKAIOIIETO B PACTBOPE.

Takum 00pa3oM, rHAPOIU3 MPOTEKAET MO KAaTHOHY; B pE3yjbTaTe
TUAPOJIM3a COJM B PAacTBOP MOCTYNAIOT CBOOOJHBIEC (TOYHEE, THIPATH-

+
poBaHHbI€) MOHBI H ', co3maercs kucnas cpena (odmacts pH<7).
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B) JIJI 3alIUCU MOJHOW MOHHOU (hOPMBI, XapaKTEPU3YIOLIEH NOIHbLL
UOHHBIN CcOCMA8 pacmeopa N0 W TOCJIE peaklUuH, 100aBUM B JIEBYIO U
IpPaByl0 4YacTh YPAaBHEHHMS, COOTBETCTBYIOIIEIO COKPAIEHHOW HMOHHOU
dopme, monsr Cl, He NpUHMMaBIIHE y4acTHs B mpomecce: Al +
3CI'+ HOH S  AIOH” + 3ClI'+ H'

I) 3alUIIEM MOJIEKYJSIPHYIO (popMy, 00ObEAMHUB OTAPHO MOI0XKHU-
TE€JIbHO U OTPHULATENILHO 3apsKEHHBIE YacTUIBI ¢ 00pa3oBaHUEM HEM-
tpabHbIX: AlICl; + H, O S Al(OH)CI, + HCI

Takum o0pa3zoM, B pe3ylbTaTe TUAPOJU3A COJIM, OOpa30BAHHOU
C1aObLIM OCHOBAHUEM W CUJIBHOM KUCJIOTOW, 00pa3yeTcs oCHO8HAs COJlb.

B pacTtBope conu coznaercs kucaas cpena.

IIpumep 3. 'maposin3 kapboHATa AMMOHUS

(NH4),CO3 — 2@; + @gz_

Counb comepkut octaTku ciadboro ocHoBanuss NH,OH u cnaboit
kucinotel H,CO;. CrienoBaTenbHO, THAPOINA3 NTPOTEKAET KaK M0 KaTUOHY,
TaKk U Mo aHuoHy. I[Ipu 3TOM moJiHAst U COKpalIeHHAas WOHHbIE (POPMBI
COBIIA/IAIOT MO BHU]Y, MOCKOJIBKY BCE MPUCYTCTBYIOIIUE B PACTBOPE HOHBI
MPUHUMAIOT YYaCTHE B MPOLECCE:

MOHHas ¢opma:

ONH," + COs® + 2HOH — 2NH,OH + H,CO;

MOJIEKYJIsipHas popma:

(NH4),CO5; + 2HOH — 2NH4OH + H,CO; unu

(NH4),CO; + 2HOH — 2NH;t1 + CO,1 + 3H,0.
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Takum o0pa3zoM, B pe3ylibTaTe TUAPOJU3A COJIM, OOpa30BAHHOU
c1abblM OCHOB8aHUeM W Cabou Kuciomou, o0pa3yroTcs ciadble KUCIOTa
U OCHOBaHME. XapakTep Cpebl B PACTBOPE COJIM OJIM30K K HEUTPAIbHO-
My( CMEIIEHUE B KUCIYIO0 WIM HIEIOYHYI O0JACTU OMPEAENSIETCS COOT-
HOIIEHUEM CHUJIbI 00Pa3yeMbIX AJIEKTPOJIUTOB).

MHorue coiin, 00pa3zoBaHHbIE C€JIa00W KUCJIOTOW U CJIa0bIM OCHO-
BaHUEM, B PACTBOPE HE CYIIECTBYIOT, TaK KaK MOJIBEPTAOTCS THUAPOIU3Y
U, CJIE0BATENIbHO, pa3iaratoTcsi B MOMEHT 00pa30BaHUAL.

Conb ruaposIu3yeTCs NOJHOCMbIO U HeoOPamumo, KOrja IpoyKThl
TUAPOIN3a BBIBOJATCA U3 cepbl peakiuu (pacTBopa) B BHUJAEC Majopac-

TBOPHUMBLIX HJINA JICTYUYUX COGI[HHCHHﬁ.

BiusiHuue (akTopoB HAa MPOUECCHI THAPOJIUA3A
OddhexTuBHOCTH TpoIlecca THAPOJIU3A OIMPEACISICTCS CTeNeHbIo
rugaposunsa h, koropas nmokasbIBaeT, Kakas 10151 MOJIEKYJ (B JOJSAX €lIU-
HUIbI WM NPOLEHTAaX OT OOILEro KOJIMYEeCTBa B PACTBOPE) MOABEPTIIACH

TUAPOIIU3Y:

h = &P+ 100%
Cobuwy.

@DaKTOpBbl, BIUSIONINE HA CTEIEHb TUAPOJIN3A:
o Opupoja COJU, a UMEHHO CHJIa KUCJIOThl U Cuja
OCHOBaHMs1, 00pa3yIoIIKNX COJIb;
J TeMIEPaTypa;
J KOHIICHTpAIUsI COJIA

o XapaKTep Cpebl.
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Biusinue NpupobI COJIM HA cTeNeHb I'MApPoJIu3a

Crenenp ruaposvza TeM OOJblIe, YeM clladee KHUCI0Ta Ui OCHO-
BaHUE, 00pa30BaBIIUE COJIb.

CreneHb ruIpoyin3a no KamuoHy yBeJIUUUBaCTCs B PAY:

Cd*" < Mg”" < Mn™" < Fe*' < Co* < Ni*" < NH," < Cu*" <
< Pb*" < Zn”" < A’ < Cr" < Fe''

CreneHb ruipoyin3a o AHUOHY YBEIUYUBACTCS B PANY:

F < NO, < CH;COO™ <HCO; < HS < SO;” < HPO,” <
CO;” < PO, < $* < Si0™,

Oco0eHHO CHJIBHO THAPOJU3YIOTCA COJH, OOpa3oBaHHBIC Ciabo
KHCJIOTOW U CWIBHBIM OCHOBaHWEM. OJHAKO JaXe B 3TOM CIly4yae CTe-
NeHb THAPOJIN3a HeBelruKa U He mpeBbimaer 1%. [loatomy npu mpuro-
TOBJICHUM BOJIHBIX PAacTBOPOB COJIEM pPEAKIUAMHU THUIAPOJIH3a OOBIYHO
npeHeOperaroT.

B HEKOTOpBIX ciydasix THUAPOJIHU3 COIM, 00pa30oBaHHOM ciIaboil Ku-
CIOTOM M CIabbIM OCHOBAaHHMEM, MPOTEKAET MPAKTUYECKH 0 KOHIIA, TO
€CTh 70 0Opa30BaHMS MCXOJHBIX CIA0BIX 3JIEKTPOJMUTOB. ITO MPOUCXO-
JUT B CIAydYasX KOTrJa MPOIYKThl TUAPOJIU3a BBIBOISTCS U3 cephl peak-
IIMU B BUJIC MAJIOPACTBOPUMOIO BEIECTBA MJIU Ta3a:

ALS; + 6H,0 — 2AI(OH);y + 3H,ST

Takue conu B BOAHBIX pacTBOpax HE CYHIECTBYIOT, UX HEJNb3s MO-
JYyYUTh IO pPEaKIuu OOMEHa B BOJHBIX pacTBOpax (THAPOIU3YIOTCS B
MOMEHT OOpa30BaHMsl), TOATOMY UX MOIYy4YaroT O€3BOJHBIM MYTEM, Ha-
npumep, criekanuem. [IpuMepom Takux cojell MOTYT CIYXUTh CyIb(du-

M 3 3+
Ibl, CyJbPUTHI, KapOoHaThl U MeTacuukatel Al , Cr' , Fe
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Biausinue TeMnepaTtypbl Ha cTelleHb TMAPOJIN3a

VYuuteiBas, 4TO MPOLIECC TUIPOIU3A - FHIOTEPMUUECKAS PEAKIIUS,
CIEAYET OXKUJIaTh, UTO MOBBILICHUE TEMIIEPATYPhl CHOCOOCTBYET CMeIIIE-
HUIO XMMHUYECKOTO0 PaBHOBECHS TAHHOTO OOpaTUMOro Mpolecca BIPaBo,
T.€. B HAMPABJICHUH YCUJICHUS THUAPOTIU3a. DTO BbIPAKAETCS KaK B YBEJIH-
YEHUU CTENEHU TUIPOJIU3a MO MEPBOM CTaAuu, TaK U B BO3MOXKHOCTH
TUAPOJIK3a O TMOCIAEAYIOMUM CTaAusIM (€CIU TUAPOIU3 MPOTEKAET MO
KaTMOHY MHOT'OKHUCIIOTHOIO OCHOBAHUS WJIM 1O aHUOHY MHOTOOCHOBHOU
KUCIOTHI). Tak, ruiponu3 kapOoHaTa HATpPUs, KOTOPBIA HPU OOBIYHBIX
YCJIOBUSIX MPOTEKAET JIUIIb 1O MEPBOM CTATUN:

Na,CO; + HOH S NaOH + NaHCO;,

NpU HarpeBaHWU YCWJIMBACTCS, M B pe3yibTaTe o0O0pa3oBaHUs
H,CO; Ha BTOpOIi CTaauu mpolecca:

NaHCO; + HOH S NaOH + H,CO;

BbLIENsETCS yriekucibii raz COy:

H,CO; S CO,T + H,0.

Biansinve KOHIEHTpaUMu COJIU (pa30aBjieHNs) HA CTeNeHb T'M/I-
poJm3a

B cootBerctBumn ¢ npuninunom Jle-IlaTense go0aBieHUE BOJBI,

MPUBOJSAIICEC K YMECHBIICHUIO KOHIEHTPAlMA B PACTBOPE IPOAYKTOB

TUJPOIN3a, CIOCOOCTBYET CMEIICHUI0 XMMHUYECKOTO PABHOBECHS peak-

MU BITPpAaBO, T.C. B HAIIPABJICHUHU YBCIIMYCHUA CTCIICHU I'MIPOJIn3a COJIH.
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Bausinue 100aBOK KMCJIOTHI WJIH 1IEJI04YH HA CTeNeHb
THIPOJIA3a COJIH
IIpu 06paTHMOM THAPONH3E coNeil B pacTBOP MOCTYIAIOT HOHBI H'
(ecnu runponu3 unaet no annony) unu OH (ecau ruaponus UaeT no Ka-
TUOHY), IO3TOMY JOOABJICHUE KUCIOTHI UM OCHOBAHUSI MOXKET CIIOCO0-
CTBOBATh IOJIABJICHUIO WJIM YCUJIIEHUIO THAPOJIN3a COJIU B COOTBETCTBUU C
npuHiunoM Jle-Illatense. Tak, B mpouecce ruapoiar3a METACHIMKATa
HaTpu4 (CM. BBIIIIE)
Si0;” + HOH S  HSiOy” + OH
n00aBJICeHHE IIEJI0YM TPUBEACT K MOJABICHHUIO THAPOJIN3a COJH, a B
PEaKIMU ¢ YJ4aCTUEM XJIOPU/IA aTFOMUHHUS (CM. BBIIIIC)
A + HOH 5 AIOH* + H'
n00aBieHUE IEJI0YM, HANPOTHB, YCWIUT TMPOIECC THUAPOIU3a
BCJICIICTBHE CBsI3bIBaHMSA HOHOB H' ¢ o6pasoBanuem monekyn H,O u, co-

OTBCTCTBCHHO, CMCILICHUS PABHOBCCHUA PCAKIINHN BIIPABO.
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KoHTpoJIb YCBOCHMSI TEMBbI

.  UYto Ha3zwiBaercs rufponn3oM? MOXKHO JU Ha3BaTh TUJIPOIH-
30M pEaKIMIO B3aUMOAECHCTBUS Oapus ¢ Bojoi? OTBET 0OOCHYMTE.

2. Yro sBigeTcd ABWKYIIEH cwion ruaposm3a? [louemy ruapo-
JIM3Yy HE MOABEPraroTCsl COJIM, 00pA30BAHHBIE CHIIbHON KUCIOTOM U CHUJIb-
HBIM OCHOBAaHUEM?

3. B kakowm cnydae ruaposin3 nporekaer Heoopatumo? Ilouemy
TaKue COJIU HE CYIIECTBYIOT B pacTBope? Kakue BeiiecTBa oOpa3yroTcs B
pesysbrate B3aumozerctBua xsopuaa xpoma (III) ¢ cynbpumom Ha-
Tpud: a) cyapdua xpoma (III); 6) cepoBomopon u ruapokcua xpoma (III).
OTBET NOATBEPAUTE YPABHEHUSIMU PEAKIUA.

4. Tlouemy noOaBiieHME NMUTHEBOM COJAbI (TUIpoKapOoOHaTa Ha-
TpUs) B TECTO CIOCOOCTBYET €ro paspbixjieHuio? OTBET MOATBEPIUTE
YPaBHEHUEM PEAKIIHH.

5. Pacnonoxwute conu B MOPSAJKE YBEIUYECHUS! CTETIEHU THUIPO-
JM3a 10 MEePBOM CTaIUK MIPU OJUHAKOBBIX YCIOBUSX: @) CYIb(DUT HATpHUS,
METAaCWIMKAT HaTpus, opTodocdar HaTpus, CyabPua HATpUsi, KapOOHAT
HaTpusa;, 0) xjopuj xkeneza(ll), xnopun anmtomunus, xiaopun xeneza(lll),

XJIOpU IIMHKA, XJIOpUa Maraus. OTBET 000CHYMTE.

6. IIpuBecTr nmpuMepsl PaCTBOPUMBIX B BOAE COJIEH, CPElla PACTBO-
POB KOTOPBIX HEUTpajibHas, KUcCas, meioyHas. Hanucars ypaBHEHUS UX

TUJPOJIN3a B MOJIEKYJIIPHOM Y MOJIEKYJIIPHO-UOHHOM BHJIE.

7. IlpuBecT mpUMEpPHI COJIEN, TUAPOIU3 KOTOPBIX UJAET TOJBKO IO
KaTUOHY, TOJBKO M0 aHUOHY, MO KaTHUOHY W M0 AaHUOHY OJHOBPEMEHHO.
Hammcats ypaBHEHUSI UX TUAPOIM3a B MOJEKYISPHOM HUMOJIEKYJISIPHOM-

WMOHHOM BUJIE.
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8. IlpuBecTn mpUMEpPHI COJIEHW, THAPOINA3 KOTOPBIX BO3MOXKEH IO
OIHOW, IBYM U TpEM CTyIeHsAM. HamucaTb ypaBHEHUs UX THAPOJIM3A B

MOJIEKYJISIPHOM U MOJIEKYJISIPHO-UOHHOM BHJE.

9. Hanucath B MOHHOM U MOJIEKYJISIPHOM  BHJI€ YPaBHEHUS THUAPO-
JM3a COeAMHEHMH, 00pa3yIomuXcsl TPU B3aUMOICCTBHUU: a) CyJb-
¢ata xpoma (III) u kapOoHaTa HaTpust 0) HUTpaTa ATIOMUHUS U CYyIb(U-

Jla KaJus.

10. Kak Bausier no6asnenue pactBopoB KOH, ZnCl, , Na,S, cois-
HOM kucioTsl U TBepAoro NaCl Ha ruaponus kapOoHata kanus (TUIpOIIn3
YCUJIMBAETCA, OcCJIa0isieTcs, BAUSHUS He HaOmrogaetrcsa?). OTBeT oboc-

HYWUTE.

11. Kak Bnusier no6asnenue pactBopoB NaOH, Na,CO;, Aly(SOy)s,
cepHoit kucnoTel U TBepAoro K,SO, Ha rumponus xjopuaa nuHKa (THI-
pOJIN3 YCUJIMBAETCS, OCJIalbsgeTcs, BIUIHUS He HaOmiomaercs?). OTBer

000CHYMTE.

12. Hamucath B MOJIEKYJISIPHOM W MOHHOM BHUJI€ YPaBHEHUS TpPEX
cTaauii ruaposn3a xjaopuaa xkenesza (I1). O0bACHUTD, TOYEMy TIPU KOM-
HATHOU TeMIiepaType THUAPOJINU3 HAET TOJIBKO IO MEPBOM CTaauu, a Mpu

KHUIBIYCHHUH paCTBOPA — IO TPEM CTAAUAM.
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5.3. IlpuroroBjieHue PacTBOPOB 3aJaHHOU
KOHICHTPAIIMH.
OCHOBHbIE TUIILI PACYETHBIX 32724

BBenenne

PacTtBOp, B nepByr0 ouepear BOAHBIM - 3TO CpeAa, B KOTOPOU MPO-
TeKaeT OOJBIIUHCTBO (MpuMepHO 99%) BCeX M3BECTHBIX XMMUUYECKUX U
Ounosioruyeckux mpoieccoB. Heo0XoaMMOCTh MCCIEOBAHUS U HUCIIOJb-
30BaHMSI PACTBOPOB NPH BHITIOJIHEHUH KYPCOBBIX, TUIIJIOMHBIX padoT, a
TaK)Ke B Oyayleld HaydHOW W MPO(EeCCHOHATBHOMN NIEITENbHOCTH MPETy-
CMaTpUBAECT 3HAHWE OCHOBHBIX CIOCOOOB BBIPAKECHUS KOHIICHTPAIIUH
pacTBOPOB, YMEHHE MPUTOTOBUTH PACTBOP 3aJaHHOW KOHIIEHTPAINH Pa3-
JUYHBIMUA CIIOCOO0AMH, BBIMOJHUTH HEOOXOIUMBIE HJIi ATOTO PaCUETHI.
[IporpamMma kypca xuMuu oO1IC00pa30BaTEIBLHON CpeAHEN MIKOJbI Ipe-
AyCMaTpUBaeT, KaK MPaBUjIO, PEIICHHE MPOCTEHUINNX 3a/1a4 JTaHHOTO TH-
na ¢ UCIOJIb30BaHUEM MOHATHS «MaccoBas a0Js». [lepedyeHs ko, B KO-
TOPBIX PeANN3yeTCsl YIIIyOJICHHOE 3YUCHUE XUMUU, B TOM YHCIIE B TIJIaHE
paccMaTpuBaeMBIX 3a/ad, HEBEIUK. B CBs3M C ATHM pacueTsl MO MpH-
TOTOBJICHUIO PAaCTBOPOB 3aJaHHOW KOHIICHTPAIIUU SIBJSIFOTCS OJHUM W3
HauOoJee CIOXKHBIX Pa3/esIoB BY30BCKOW IUCIUILIIMHBI «Heopranuue-
CKasl M aHAJIUTHYECKas XUMUs». [loMoIb B M3y4eHUHU 3TOro pasjena, B
NEPBYIO OYepe/ib JJIsl CTYI€HTOB 3a04HOM (PpopMbI 00yUYeHUs, OECCIIOPHO
HEoOX0oauMma.

OneIT aBTOpa, OCHOBaHHBIM Ha TPEMOJABaHWU B MIKOJAX Kypca,
CBSI3aHHOTO C PEIICHUEM CJIOKHBIX XMMHUYECKHUX 3aJ]1ad, U 00YyYEHUU CTY-

ACHTOB B BY3€ IIO3BOJIICT CACJIATh BBIBOA O TOM, HTO COBPCMCHHBLIC
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IIKOJIBHUKU U CTYJIEHTHI MPEANIOYUATAIOT MBICIUTh AITOPUTMHAYECKH, YTO
BIIOJIHE €CTECTBEHHO C YUETOM KOMIIBIOTEPU3ANU O0YUCHHUS.
NMeHHO TakoW MOAXOJ PEAIN3YETCS B JAaHHOM PYKOBOJICTBE K BbI-

INOJIHCHHUIO PACYCTOB YKA3aHHOI'O THUIIA.

OcHOBHBIE MOHATHSA U onpeacjacHus

PacTBoOp (MCTUHHBIN) - 3TO TOMOT€HHAasl (OTHOPOJIHAsI) CUCTEMA TIe-
PEMEHHOTO COCTaBa, COCTOsIIAasi U3 JBYX WM 00Jiee KOMIIOHEHTOB H
MPOAYKTOB UX B3aUMO/ICVICTBUSI.

Hanpumep, BOIHBIN pacTBOP CEPHOU KUCIOTHI COCTOUT U3 MOJIEKYJI
H,O, H,SO4 u npoaykToB MX B3aMMOACWUCTBHUSA: WOHOB H3O+, HSO,,
S04

ArperaTHoe COCTOSIHUE pacTBOpa MOXKET ObITh XKUAKUM (Harpumep,
pacTBOPBI KUCJIOT, IIENIOYEH), TBEPABIM (CIUJIaBbl), Ta3000pa3HbIM (BO3-
oyX).

PacTBOpuTEb B CMECU BEMIECTB BBIJICIISIIOT MO MTPU3HAKAM:

a)  €clid CMEIIMBAaeMbI€ BEUIECTBA HAXOJATCS B pa3HbIX arperar-
HBIX COCTOSIHUSIX, TO PACTBOPUTEIIEM SIBJISIETCS BEIIECTBO, arPETaTHOE CO-
CTOSIHUE KOTOPOTO COBMNAJAET C arperaTHbIM COCTOSIHUEM IOJYYEHHOTO
pacTBopa.

Hanpumep, npu CMEIMIEHUU COJNM U BOJBI PACTBOPUTENIEM SIBISECTCS
BOJIa, MTOCKOJIBKY TOJYYE€HHBIN PacTBOp MPEICTABISAECT COOOM KUIKOCTb.
[Tanmaguii, HACBIIIEHHBIM BOJIOPOAOM, SIBJIISIETCS PA3HOBUIHOCTBIO TBEP-

JIOT'0 pacTBOPA, PACTBOPUTEIH - OJ1arOpOHBIN MeTall Hajaaui.
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0) eciaM CMEIIMBAEMBbIE BEIIECTBA HAXOIATCA B OJUHAKOBBIX ar-
pEraTHbBIX COCTOSIHUAX, TO PACTBOPUTEINIEM SIBJISICTCS BEIIECTBO, KOTOPOTO
B3SITO OOJIBLIE.

Tak, B cMecu ciupT — BOJA PaCTBOPUTEIIEM MOXKET SBJIATHCS Kak
TOT, TaK U JPYrOM KOMIIOHEHT CMECH B 3aBUCHUMOCTH OT MX KOJIMYECT-
BEHHOT'0 COOTHOIIEHHUs. To ke camoe MOXKHO CKa3aTh O CIUIaBaX MeETall-
JIOB, CMECSIX T'a30B (B YACTHOCTH, B COOTBETCTBUU C ONPEIECIECHUEM, B CO-
CTaBE€ BO3JyXa PACTBOPUTENIEM SIBIISIECTCS a30T).

PacTBOpMMOCTBIO HAa3bIBAa€TCA CHOCOOHOCTh YAaCTHI] BEILIECTBA
(MOJIEKyJ, aTOMOB, HOHOB) PaBHOMEPHO pacHpeaesiaThCsi B 00beMe pac-
TBOPHUTEIIS.

PacTBOpUMOCTh MOXET ObITH OTPAHUYEHHON WJIM HEOTPAHUYECHHOM.
B cnydae orpaHmyeHHOM pPaCcTBOPUMOCTH YUMTBHIBAIOT KOIGPHUIUEHT
pacTtBopuMOCTH (S), XapakTepHU3yIOIIMNA MaKCUMaJbHYI0 MAaccCy Bellle-
cTBa (B rpaMmax), CriocoOHyr0 pactBopAThCsa B 100 T Boabl (MM MHOTO
pacTBOpUTEIIsl) TIPU OMPEAECICHHON Temneparype. B ciydae razoB pac-
TBOPUMOCTH BBIPXKAIOT MaKCUMaJIbHbIM O0OBEMOM Tra3a (B JIMTpax), Ko-
TOpBIN pacTBOpsieTcs B 1 J1 BOJABI (MM MHOT'O PAaCTBOPUTEIS) MIPU JAHHBIX
TEMIIEPATYPE U TABJICHUH.

C y4eTOM UCKIIOYUTEIBHOM POJY BOJbI KaK PaCTBOPUTEISA B J1AJIb-
HeleM o0CyKIeHnu OyayT paccCMaTpUBaThCs JIUIIb BOAHBIE PACTBOPHI.

TBepabie BemecTBa N0 PaCTBOPUMOCTH B BOJIE ITPU OOBIYHBIX YCIIO-
Busax (temmneparypa 20°C) MOKHO MOAPA3ACIUTh HA XOPOIIO PacTBOPH-
Mmbie (S > 1 1), manopactBopumsie (S = 0,01 - 1,0 1) u mpakTUYECKU He-
pactBopumbie (S < 0,01 ). IIpm 3TOM cleqyeT NOMHHUTb, YTO HENb3S
MOJIHOCTBIO OTPULIATH PACTBOPUMOCTH KaKOr0-JIMOO BEIIeCTBa, a0COTIOT-

HO HCPACTBOPUMBLIX BCHICCTB HC CYIICCTBYCT.
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[IprumepoM MajIoOpacTBOPUMBIX B BOJIE BEILIECTB MOTYT CIIYXKHUTh
TBEP/bIC BEIIECTBA: TUIIC, CYIb(AT CBUHIIA; )KUIKHE BEIIECTBA: JUITUIIO-
BbIM 3(pup, OEH301; ra3000pa3HbIe BEUIECTBA: METaH, a30T, KUCIOPO/I.

[IpuMepom XOpoIlI0 paCTBOPUMBIX BEHIECTB B BOJIE MOTYT CIYKHUTh
TBEP/bIC BEIIECTBA: Caxap, MEAHBIN KyNOpOC, TUAPOKCUJT HATPUSI; KU-
KM€ BEUIECTBA: CIUPT, allETOH; ra3000pa3HbIE BELIECTBA: XJIOPOBOAOPO,
aMMHaK.

PactBopuMOCTh OOJIBIIMHCTBA (HO HE BceX!) TBEPJBIX BEIIECTB C
YBEIIMYCHUEM TEMIIEpPaTypbl yBEJIUUYMBAETCS, a PACTBOPUMOCTH Ta3OB,
HA000POT, YMEHbIIIAETCS.

Mepoii pacmeopumocmu BEWECTBA NMPU JAHHBIX YCIOBUAX SIBIISET-
Csl €T0 codepocanue B HaAcbluieHHoM pacTBope. B mpoiecce pacTBopeHus
BEILECTBO PABHOMEPHO paclpeieiieTcsl 0 BCeMy 00beMY pacTBOPUTENS
omarogapss nuddysuun. [Ipouecc pacTBOpeHHs BeIIeCTBa HAXOIUTCA B
JUHAMHUYECKOM PaBHOBECHUHU C MPOIECCOM KPUCTAJUIM3ALMKU 3TOrO BeEIle-
CTBa: CKOPOCTh PAaCTBOPEHUS BEILIECTBA PaBHA €r0 CKOPOCTH KPUCTAJUIM-
3aIu.

[To COOTHOIIEHUIO YHCIIa YACTHLl, IEPEXOAIINX B paCTBOP U yJia-
JSIOIIMXCS U3 PAacTBOPA, Pa3IMYAOT PACTBOPBI HACLIUJEHHbLE, HEHACbI-
wennvie u nepecviyennvlie. PacTBop, B KOTOPOM JJAHHOE BEUIECTBO MpHU
JaHHOUM TemmepaType Oosibllie HE pacTBoOpseTcs (pacTBOP, HAXOIAIIUKCS
B JUHAMHUYECKOM PAaBHOBECHHU C PACTBOPSEMBIM BEIECTBOM) Ha3bIBAIOT
HACbIUEHHBIM, A PACTBOP, B KOTOPOM HAaXOJWUTCS MEHbBIIE BELIECTBA,
4YeM MOKHO pacTBOPUTH, HA3BIBACTCS HeHacvluieHHbiM. B nepecoviujen-
HOM PACTBOpE BEUIECTBA HAXOAUTCS OOJIbIIE, YEM B HACHIIIEHHOM pac-

TBOpE MPHU TOM ke Temneparype. [lonydenune nepecbleHHoro pacTeopa
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3aKJIIOYAETCA B MPUTOTOBJIECHUH HACBIIIEHHOI'O PAcTBOPA MPH IMOBBIIICH-
HOM TeMmmepaType ¢ MOCIEAYIOIIUM €ro OXJIKICHUEM, UCKIII0Yas JEHCT-
BUSI, BBI3bIBAIOIIME KPHUCTAUIM3AIMIO PACTBOPEHHOTO BemiecTBa. Ilepe-
CBIIIICHHBIE PAaCTBOPHl OUYE€Hb HEYCTOWYHUBBI, HEOOJIBIIIOE BCTPSXUBAHUE
pacTBOpa WJIM BHECEHUE KPUCTAJUIMKA BEIIECTBA BHI3BIBAET KPHUCTAJIIU-
3aI[MI0 PaCTBOPEHHOTrO BemlecTBa. [lepechlllieHHbIE pacTBOPHI UCHOJb3Y-
IOT JUIsl OYMCTKU BELIECTB OT MPUMECEH METOJ0M KPUCTAILIM3ALUM: Ha-
XOJISIIMECS B PacTBOpPE MPUMECH HE BBINAJIAIOT B OCAJ0K, TaK KaK pac-

TBOP I10 OTHOIICHUIO K HUM ABJIACTCA HCHACBIIICHHBIM.

Cnoco0bI BIPpa:KeHUS COCTABA PACTBOPOB
KonuenTpanued pacTBopa Ha3bIBACTCS COOTHOILICHUE MEXIY KO-
JM4ecTBaMu, MaCCaMH, o0beMaMu paCTBOPCHHOT'O BCUICCTBA U PACTBO-
pUTEIIS.
HOCKOJII)Ky JIA OLICHKHU 3TOI'0 COOTHOLICHUA MOXHO HCIIOJIB30BATh
pa3HbIC CIWHUIBI U3MCPCHHA BCINYHMH, CYHICCTBYCT JOCTATOYHO 00JIb-

10€ pazHoo0pa3ue crocoOOB BhIPAKEHHUSI COCTaBA PaCTBOPOB.

Konauuecmeennwie cnocoowl gvipasicenus cocmaea
pacmeopos
BaxxHenmmMu ABIISIFOTCS CIETYIOLIUE:
a) maccoBasi J0Js1 (IIPOIEHTHAs KOHIIEHTpalus) - MOKa3bIBaET,
CKOJIBKO TpaMMOB BemecTBa coaepxkurcs B 100 r pactBopa.
O0o3HaueHue: O ; EAUHULBI U3MEPEHUS - 10U eTUHUIBI I %o

m(sewecmasq)

w(eemecmea) = (1)

m( pacmeopa)
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Hanpumep, 3anuce 25% NaOH o3nauaer, uto B 100 r pactBopa co-
nepxutcs 25 r NaOH u 75 r H,O.

Hecn0XHO BBISIBUTH B3aUMOCBSA3b MEXY MAaCCOBOU J0JIEU BEILECT-
Ba B HACBIIIEHHOM PacTBOPE U PACTBOPUMOCTBIO:

5 )
S +100 @)

w(sewecmea) =

0) MOJIIpHAsI KOHLEHTPAIUA - XapaKTEPU3yeT KOJIMYECTBO BeIlle-
CTBa (MOJIb), KOTOPOE COJEPKUTCS B 1 J1 pacTBOpa.
O6o3HaueHue: Cm; eAUHUIIA U3MEPEHUS - MOJIb/JI

v(sewecmea)

C =
v (6ewyecmea) V ( pacmeopa) (3)

Tak, 3anuce 2M H,SO, o3Haudaet, uto B | 11 pacTBOpa COAEpKUTCS
2 MOJIb stO4.

PacTtBOp ¢ comepkaHueM pacTBOPEHHOTO BeliecTBa 1 MOJIb/T Ha3bI-
BaeTcsi oonomoaapuwvim; 0,1 monw/n - deyumonsapuom; 0,01 monw/a - -
caHTUMOJIsIpHBIM; 0,001 MOJIB/1T - MuLIUMONADHBIM.

B) HOPMAaJIbHasl (MJIM YKBUBAJIEHTHAs1) KOHIIEHTPAIUA - TIOKa3bI-

BaCT, CKOJIbKO MOJIb 3KBHUBAJICHTOB BCIICCTBA COACPIKUTCA B I 1 pacTBO-

pa.
Oo6o3nauenue: C1/z; enuHUIA U3MEPEHUS — MOJIb/JI.
1
| v— (sewecmesa)
C —(gewecmea ) = —=
z ( W ) V(pacmeopa) (%)

Hanpumep, B 1 1 5 B H3PO,4 conepxutrcst 5 MoJib - SKBUBaJICHTOB
H;PO,. CooTBETCTBEHHO MCHOJIB3YKOTCS MPUCTABKU JICIU-, CAHTU-U MUJI-
JIU- B Ha3BaHUAX PACTBOPOB.

Taxke MOTYT UCIOJIb30BATHCS MHBIE CITOCOOBI OIEHKH COCTaBa pac-

TBOPOB:
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) MOJSJIbHAST KOHIEHTPAIUS - XapaKTepU3yeT KOJUYECTBO
BemiecTBa(Modb), coaepxanieecs B 1000 r H,O.

O6o3nauenue: Cm; equHuIa u3MepeHus - MoJib/Kr H,O.

DTa pa3HOBUJIHOCTh KOHIICHTPAIIMK HCIIOJIB3YETCS B TOM Ciydae,
KOrJla HeOOXOAUMO MCKIIOUUTh 3aBUCHUMOCTb OT TEMIIepaTyphbl, TOTJa
KaK MOJIApHas U HOpMaJlbHas KOHIICHTpAIUs U3MEHSETCS C TeMIepaTy-
PO BCJIEACTBHE U3MEHEHHUS 00beMa.

1)  o0beMHas J0Jisl - OTHOIIIEHHE 00beMa KOMIIOHEHTa pacTBOpa
K 00111eMy 00beMy pacTBoOpa.

O6o3HaueHue: @; SAUHULIBI U3MEPECHUS - 10/ eTUHULBI WJIu Yo.

V(eewecmea)

@ (sewecmsa) V(pacmeopa) (5)

Hcnonp3yercs it XapakTEPUCTUKU COCTaBa CMECEN Ta30B.
€) MOJIIPHAS [JI0JIA - OTHOIIEHHWE KOJIMYECTBA BEIIECTBA KOMIIO-
HEHTa (MOJIb) K 00IlIeMYy KOJIUYECTBY BEIIECTB B PACTBOPE.

OO0o3HaueHue: y; €AMHULIBI U3BMEPEHHUS - H10JIM eIMHULBLI WJIH Y.

v(sewecmsa)

seuecmea) =
rloey ) 2 v(pacmeopa)

(6)

B 3amauax paccMaTpuMBaeMOro THIA TAKXKE HCIOJIb3YIOTCS Cl1edyio-

wue d)ODMVJZbl U COOmHoweruA.

1) v— KoJu4ecTBO BelecTBa (MOJIb)

_ m(eewecmsa)
1% (6eu;ecmea) M (seusecmsa) (7)
JUISL TA30B:
1% (ea3a) = V{easa) (8)

Vm
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rae Vm = 22,4 1/MoJib - MOJISIpHBIM 00BbEM JIFOOOT0 Ta3a IMpU HOP-

MaJIbHBIX YCJIIOBUAX.

2) Ml/z - wmoJaspHas Macca 3JKBHMBAJIEHTa BellecTBa,
r/M0JIb(3KB)
1 M
M —(kucromor) = (kucoms) 9)

z z
IJI€ Z - OCHOBHOCTb KHCJIOTBI, KOTOpas B OOIIEM CIydyae paBHA YUCTY HO-
HOB H', BXOZAMIMX B COCTAB ee MONEKyIbI. IIpH paccMOTPEHNH KOHKpET-
HOIM XMMMYECKOH PeakIui N COOTBETCTBYeT umciy H', 3aMermaeMbIxX B
JTAHHOW peakInM Ha UOHBI MeTasuia. Tak, B obmem ciaydae gt H;PO, z =
3; B peakuuu

H3PO4+ 2NaOH—>Na2HPO4+2H20 JJISL H3PO4 z=2.

M 1 (ocnoeanuﬂ) = M{ocnosarus) (10)

z z

I1€ Z - KUCIOTHOCTh OCHOBAHUS, KOTOpasi ONPENENSIETCS YHCIOM
noHoB OH', Bxoasuux B cocTaB OCHOBaHUS (B OOLIEM CITy4ae) WM YUC-
aoM noHoB OH', 3aMelIeHHBIX HAa KUCJIOTHBIE OCTaTKHU (C y4E€TOM KOH-
KpeTHOW xumuueckon peakuuu). Hanpumep, nns Ba(OH), z=2; B peak-

nuu Ba(OH),+HC1—BaOHCI1+H,0 nns Ba(OH), z = 1.

Ml(com/t)zM (11)

z z
Z - TPOU3BEJEHUE CTENEHH OKHUCICHHUS MeTajlla, 00pa3yroUIero
COJIb, HA YUCJIO €r0 aTOMOB.
[Tpumep: st A1,(SOy); z=32=6.

3) vl/z - koJIMYeCTBO IKBUBAJIEHTOB BelleCTBA MOJIb(IKB)
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1% 1 (6eu;ecmea) = mi6ewecmea) (12)

z M — (sewecmsa)
z

4) B3auMOCBSI3b MEXKIAY MACCOl U 00bEMOM KHIKOCTH
m=V-p (13)
TJI€ P - TDIOTHOCTD KUJAKOCTH (T/MIT)
3HayeHUs] TUIOTHOCTH PAcCTBOPOB Pa3IMYHON KOHIIEHTPAILIMH CO-

JepKaTcs B CIPABOYHOU JIUTEpaType.

PacueTnl ¢ HCITOJIBL30BAHUEM NTOHATHS

«PacTBOPUMOCTD)
(MpUrOTOBJIEHUE HACHIIIIEHHBIX PACTBOPOB)

3agaya 1. Uemy paBHa maccoBasi nois AlCl; B HackIlieHHOM pac-

TBOPE ATOr0 BellecTsa rnpu temmeparype 20°C?

JlaHo: Pemenue:
t=20°C B cooTBercTBHU ¢ (hopmyiioi (2):
S=4591 o(4IC1) =< +S1 = 1155'22 ~ 0315 (i
o(AICL) - 2 L5

3anaya 2. Paccuuraiite MunuMmanbHyro maccy K,COs;, HeoOXxou-
MYIO JJIs TPUTOTOBJICHUS HACKIIIEHHOTO TIpu Temreparype 20°C pacTBo-
pa sToro BeniecTBa 00bemom 300 mi.

Cnpasounsle gannsie: npu t = 20°C S = 110,5 /100 r H,O Ilnot-
HOCTh PacTBOpa YTOUHSETCSA MO CIPABOYHUKY IIOCIE pacueTa KOHIICH-

TpaLUu.
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Jlano: Pemienue:
t=20°C Maccy K,CO; MOKHO ONpENEInTh JIMIIb C

S=1105T YYETOM €T0 MacCOBOM JIOJIU B PACTBOPE:

V(pactBopa)=300mu | ,(x co,)=—2> 105 _ 55 (amm 52,5%)

T S+100 210,52
m(K,CO3) - ?

YTO4HsAEM IUIOTHOCTh PacTBOpa IO CHpa-

BOYHUKY: TIIOTHOCTH cocTaBisieT 1,567 r/mi ipu o(K,CO3) = 53%.

B cootBerctBuu ¢ hopmyioit (1)

m (K,CO;) = m (pactBopa): o(K,CO3)

m (pactBopa) = V(pactBopa) - p( pactBopa) (popmyna (13)).
m (pactBopa) = 300mxa -1,567 r/mn =470,1 T
CnenoBarensHo, m (K,CO;) =470,1 T - 0,525 =246,8 1.

IIpuroros/jieHne pacTBopa nyreM CMelIeHUSA
BelleCTBA U PACTBOPUTEJIA

AJITOPUTM pELICHHUS 33/1a4H:

1) 3anucate Gopmyiy I pacueTra COOTBETCTBYIOIIEH pa3HOBU-
HOCTH KOHIIEHTPALINY;

2) BBIACHUTD, KAKUE BEJIMUYMHBI U3BECTHBI U YTO HEOOXOJAUMO YTOY-
HUTb;

3) paccuuTaTh HEJOCTAIOLINE BEIUYNHBI;

4) BBIOJHUTH OKOHYATEIbHBIN PACUET B COOTBETCTBUU C YCIOBUEM

3a1a4u;
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3agaya 1. PaccuuTaiite Maccy HUTparta Kajiusi U 00bEM BOJbI, KOTO-
pble HYXXHO B34Th MJI1 MPUTOTOBJIEHHS pacTBOpa C MAacCOBOM JoJieH
KNO; 16% o6memom 500 ma. ITmotHOCTh Boab! 1,0 T/MII; INIOTHOCTH MO-

aydeHHoro pactsopa 1,103 r/m.

Pemenue:
JHaHo: 3anuceiBaeM (Gopmyy AJisl pacuera Mac-
V(pactBopa)=500m COBOM J0JIY BEILECTBA:
p(pactBopa)=1,103r/mn o(KNO, )= m(KNO;)
m( pacmeopa)

o(KNO3)=16%= 0,16
p(H,O)=1.0 r/mn

JJ1s1 HaXO0XKJI€HUS MCKOMOM BEJIMYHMHEI, a

uMeHHO mM(KNOj), HEo0X0auMO yTOUYHHUTH

m(KNO;)-? V(H,0)-?

m(pacTBopa):

m(pactBopa) = V(p-pa) - p(p-pa) = 500ma-1,103r/mn1=551,5r
Cnenoarenbno, m(KNO;)=m(p-pa) - ®(KNO5)=551,5r-0,16=88,2r
m(H,O)=m(pactBopa) - m(KNOz)=551,5r-88,2r=463,3r

H .
p(H,0) 12/ mn

=463,3mn

Taxkum oOpazom, st nosnyuenusi 16%-noro pacrtsopa KNO; 00be-
MoM 500 My HeoOxoauMo cmemath 88,2 T KNOs n 463 mn H,O niu no-
MeCTUTh B MepHYI0 koi0y Ha 500 M 88,2 r KNO;s u noBectu o0beM BO-

JTOM 10 METKHM.

3agaya 2 BeIMoJHUTE pacyeThbl, HEOOXOIUMBIE JIJIsi TPUTOTOBICHUS

2M pactBopa cynbsparta menu (II) oobemom 100 mu.
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JlaHo: Pemenue:
V(pactBopa)=100mn 3amuniemM popmyIty Ui pacyeTa MOJISIPHOM
Cm(CuSOy4)=2Monp/n | KOHUCHTPALIMH.

m(CuSOy)-? c, (Cuso,)= —V(V;S:ni Z;‘;a)

N3 popmynel Haxogum v(CuSO,), 4TO MO3BOJIUT 3aTEM PACCUUTATH
m(CuSQOy).
v (CuSO4)= Cm (CuSOy,) - V(pactBopa) = 2 Moab/n-0,1 1= 0,2 MoJb

N3 dhopmyinsi (7):
m(CuSOy) =v (CuSO4)-M(CuSO,) = 0,2 Mmoab-160 r/mMosb = 32 1.

CnenoBarenbHo, Jyis npurotoBieHuss 2M CuSO4 o0beMoOM

100 M HeoOxoaumo HaBecKy CuSQOy (32 1) MOMECTUTh B MEPHYIO KOJIOY
Ha 100 MJ1 1 TOBECTU BOJIOU 10 METKH.

3agaya 3 PaccumTaiite HOpMaJIbHYO KOHIIEHTPALMIO pacTBOpa, Mo-
aydyeHHoro cmemienuem Na,CO; maccoit 10,6 r ¢ Bomoit oobemom 100

mi. ITnotHocTh mosyyeHHoro pactBopa 1,10 r/mi, miIioTHOCTH BOAbI 1

r/MJ1.

Pemenue:
Hano: dopmylia sl pacueTa HOPMaJbHOM KOH-
m(Na,CO3)=10,6r [EHTPAaINH:
V(H,0)=100m 1 v (Na,c0,)
p(pactBopa)=1,10r/mi ¢ (Na;C0,)= m
p(H,O)=1,0r/mn HeobOxonumo yrounuts v1/z(Na,CO;) u
Cl/z (Na,CO5)-? V(pactBopa). Ilo popmyne (12):

v (va,c0,) = - NCO:)

z

ML (va,co,)
Z
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ITo dbopmyme (11):

M (Na,COy) 10,62/ monw
1-2

=532/ monw

Ml(Na2c03)=
z

Torma v l(NazCO3 ) = & =0,2monb
z 532/ monw

m(pacmeopa)

p(pacmeopa)’
m(H,O)=100mi- 1,0 r/Mmonp=100r
m(pactBopa)=m(H,0)+m(Na,CO;)=100r+10,6r=110,6r.

V( pacmeopa) =

11
CrnenoBateibHO, V(pacm@opa) = _11062 =100,5mn

1,102/ monw
Takum oO6pa3zoM, Mociie YTOUHEHUS! YKa3aHHBIX BEJIMYMUH PACCUUTA-

M

1 2
C—(Na,CO,)= 0.2u01m _ 1,99 monw/ 1
z 0,1005.

IIpumeyaHue: eciu B YCI0BUHU HOIIO6HOI>1 3aJla4u HC yKazaHa IIJI0T-

HOCTb pacCTBOpa, €€ MOKHO HalTH B CIIPAaBOYHHKC I1OCJIC IIPCABAPHUTCIIb-

HOro pacuera maccoBoul 1ou Na,COs.

m(Na,CO; 10,62

®|Na,CO, |= =
[ 2 3] m(pacmeopa) 1002 +10,62

=0,096(9,6%) .

CnopaBouHble JaHHBIC: TWIOTHOCTH pacTBopa ¢ ®(Na,CO3) = 9,6%

coctapisget 1,10 r/m.

IIpuroroBjieHre pacTBOPa 3aIaHHON KOHUECHTPALUHA ITy-
TeM pa30aBJICHUS UCXOTHOI0

JlaHHBIM TUN 3a7a4 — HauOoJee BaXKHBIM B MPAKTUUYECKOM OTHO-
IIEHUH, MTOCKOJIBKY PACTBOPBI MHOTHX BEILECTB, B MEPBYIO OYEPEb KHU-

CJIOT, TOTOBST pa30aBie€HUEM KOHIIEHTPUPOBaHHBIX. B 3TOM ciydae B
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pacuerax HCHOJIB3YIOTCS XapaKTEPUCTUKHU JBYX PAacTBOPOB: MCXOJHOTO
(pactBOp 1) 1 TOrO, KOTOPHIA HY>KHO MPUTOTOBUTH (pacTBOp 2).
[Tpu 3TOM HEOOXOAMMO COOMIOATh CAEAYIOLIUE NPABULA:

1) obsA3arenbHO MPOHYMEPOBATh XAPAKTEPUCTUKU MEPBOTO U BTO-

poro pactBopoB (Hanpumep: V; (pacTtBopa); p, (pacTBopa) u T.A.) AJIs TO-
ro, YTOOBbI UCKIIFOYUTh OIMOKY B UX UCIOJIb30BaHUM;
2) pacyeThl HAUMHAIOT UCXOMS U3 XapPaKTEPUCTUK TOTO pacTBOPA,

KOTOpBIﬁ HY>XHO IITPUI'OTOBUTD,

3) HIOMHUTB, YTO CYTh PEIICHHS 3aJa4H 3aKII0YACTCS B TOM, YTOOBI
BBISICHUTh, B KAKOM 00BEME HCXOJIHOTO pacTBOpa 3aKJIIOYaeTcsl macca
(MM KOJTMYECTBO) PACTBOPEHHOTO BEIIECTBA, HEOOXOAMMOE JIJIsI TIPUTO-
TOBJICHHS TPEOYEMOT0;

4) B pacTBOpax 00UHAK0BAs MAcca (Ulu KOJIUYeCcmaeo) pacmeo-

PEHHOCO e6euiecmeda, HO paBHbIﬁ 00BEM BOAbI BCJICIACTBHUC p336aBJI€HI/IH

MCXOJHOr0 pacTBOpa JIJIsl HPUTrOTOBIIEHUS TPEOYEMOTO.

AJITOPUTM DEIICHUS 3aTa4U;

1. 3anucate ¢opmyny a8 pacuera  KOHIICHTpAIllMM, COOTBET-

CTBYIOIIIEH TpeOyeMOMY pacTBOpPY, M, MOCJIE€ YTOUYHEHHUS HEOOXOIUMBIX

BEJIMYUH, HANTHU MAcCCy WJIM KOJUYECTBO PACTBOPEHHOIO BEIIECTBA.
2. 3amnucath ¢dopMydy Ui pacdyeTa  KOHIIEHTpAllMH, COOTBET-

CTBYIOLLIEN UCXOJHOMY PacTBOPY, U OACTABUTH B HEE HAMJECHHOE 3HaYe-

HUE MAacChl WM KOJWYECTBA PACTBOPEHHOIO BellecTBa. PaccunraTte Mac-
Cy Wiau 00BbEM MCXOJHOr0 PacTBOpa, HEOOXOAUMOTO JIJIsl IPUTOTOBIEHUS

Tpedyemoro.
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3anaya 1. Kakoil 00beM KOHIIEHTPUPOBAHHOI'O pacTBOpa CEPHOM
KUCI0TEI ¢ MaccoBoil poieit H,SO4 96% m mnotHOCTRIO 1.835 /M
HYKHO B3STh JJIsl IPUTOTOBJIEHUS 2 M pacTBopa 3TOro BellecTBa 00be-

MoM 250 mu?

Jano: Pemenue:

®1(H,S04)=96%=0,96 J{1s1 BTOpOro pacTBOpa ykazaHa Mo-

pi1(pactBopa)=1,835r/M0b | JsIpHAS KOHUEHTPALU:

Cmy(H2804)=2moms/n c,.(#,50,)= 259D  Orciona v(H,S0,)
v, (pacmeopa)

V,(pactBopa)=250mi
= 2Monn/11-0,251 = 0,5M0m16

Vi(pactBopa)-?

JIns mepBOro pactBopa ykaszaHa Mac-

coBas O0JIAd.

m(H,50,)

m, ( pacmeopa)

w(H2SO4 ) =

Jlns HaxoxaeHust m;(pacTBopa) Hy>KHO HalUTH
m(HQSO4)= A% (HQSO4) : M(HQSO4) = 0,5 MOJIb* 98 T/MoNb = 49 1.

m(H,S0, _ 492

CJ’ICI[OBaTeJII)HO m, | pacmeopa ) = = =51e.
> m(pacmaopa) o (H,50,) 096
Paccuntaem 00beM HCXOAHOTO PacTBOPA:
1
V](pacmeopa)z m (pacmopa) _ __ Sl =28mn

p, (pacmeopa)  1,8352/ ma
Takum ob6pazom, nis npurotosieHus 250 ma 2M H,SO, Heobxo-
auMo 28 M KoHieHTpupoBanHoro pactBopa H,SO4 (¢ o (H,SO4) = 96%)
NEepEeHEeCTH B MEpHYIO K010y Ha 250 Mi1 U 1oBecTH 00bEM BOJOM 7O MET-
KH.
3amauda 2. PaccuuTtaiite 00beM 5 M pactBopa opTodochopHOt Ku-
CJIOTBI, HEOOXOIUMBIN 1151 mpuroToBieHus S00 M1 pacTBopa ¢ MacCOBOM

noJieit 3Toro Bemectsa 30% u mIoTHoCcThIO 1,18 /M1 00BeMoM 500 M.
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Hano: Pemenue:

Cm;(H;PO4)=5mounb/n JI14 BTOpOro pactBopa ykazaHa Macco-
®2(H3P04)=30%=0,3 Bas I0JIA: o,(H,PO,)= m(H;PO,)
m, (pacmeopa)

pi(pactBopa)=1,18r/mMomb

Haiinem
V,(pactBopa)=500m

my(pacTBopa) = V,(p-pa)-pa(p-pa) =
=500mi-1,18r/™M11 = 590 T.

Vi(pactBopa)-?

Toraa m(H3PO,4) = m, (pactBopa) w,(H3;PO4) =590 - 0,3 =177 1.
J{1s1 mepBOro pacTBopa yKazaHa MOJIIpHasi KOHIIEHTpaLIMS:

w(H,PO,)

C\H,PO, )=
Ml( 3 4) V,(pacmeopa)

st HaxoxaeHust Vi(pacTBopa) HEOOX0AMMO HANUTH

H.P
V(H3PO4)— m( 3 04) _ 1772

= = = 1,8 monv
M(H,PO,) 982/ monv

v(H;PO,)  18monb
C,,(H,PO,) Swmonv/n

CraenoBateibHO, 4 (pacmeopa) = =0,36 (3 6OMJI)

Taxum oOpazom, s npurotosieHus 500 miu 30%-Horo pactBopa
H;PO,4 nyxHo0 360 M1 5SM H;PO,4 nepenectu B MepHyt0 Kos10y Ha 500 mu

Y JOBECTH 0OBEM BOJIOU 1O METKH.

IIpaBuJio cMemieHus
Cnoco0 pacuera, Ha3bIBA€MbI MPABUIOM CMEIICHUS, MO3BOJISET
BBISICHUThH, B KAKOM COOTHOIIEHUH IO MAacCE€ HY>KHO B3SITh JBa UCXOJHBIX
pacTBopa, 4TOOBI MPU CMEIIEHWU MOJYYUTh TPETUH PACTBOP 3aJaHHOU
KOHIICHTPAIIUH.
OrpannueHne crnoco0a: KOHIEHTPAIMU PACTBOPOB JIOJKHBI OBITh

BBIPA’KCHBI TOJIBKO B MACCOBBIX JOJIAX.
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Metonuka pacuera:

a / i
\{‘\
b / e
ric au b - MAaCCOBBIC J0JIU BCIICCTBA B UCXOJAHBIX paCTBOan;

C - MaccoBas JI0JIsI BEHIECTBA B PACTBOPE, KOTOPBIM HY>KHO IPUTO-

TOBUTH
d=|b-c
e=la-c|

MOKa3bIBAIOT, B KAKOM MaCCOBOM COOTHOIIIEHUH HYKHO B3SITh UCXOJIHBIE
pacTBOpPHI, @ UMEHHO:
d -mons pacTBOpa a
€ - J0JIs1 pacTBOpa b.
3agaya 1. PaccuutaiiTe 00BEMBI PAacTBOPOB a30THOM KHUCIOTHI C
maccoBoil noneit HNO; 20% (rmotHocts 1,115 r/mit) u 70% (mmoTHOCTH
1,415 r/mn), KOTOpble HYX)HO cMmemaTh s npurotoBieHuss 40%-Horo

pacTBopa 3TOoro Beulectna (mIoTHOCTh 1,245 r/min) maccoit 300 r.

Jlano: Pemenue:
®1(HNO3)=20%=0,2 00
’ ~ 0,3

pi(pactBopa)=1,115r/mn 0.4 —
©,(HNO3)=70%=0,7 07 T2
p2(pactBopa)=1,115r/mn CnenoBaTenbHO, B 0011I€ Macce pacTBO-
m;(pactBopa)=300r pa (300 r) mons mepsoro pactBopa (20%) co-
w3(pactBopa)=40%=0,4 | crapnser
Vi(pactBOpa)-? 03

02+03

V,(pactBopa)-?

U 0751 BToporo pactBopa (70%) cocras-
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02
mser  0.2+03

3

Otcrona my(pactBopa) =300 r-0,6 =180r;
my(pactBopa) =300 10,4 =120 T.

ITo dbopmyne (13) paccuntsiBaeM 00BbEMBI PACTBOPOB:

1802
V. (pacmeopa)= ——— =161mn
(p pa) L1152/ mn

1202
V.\pacmeopa)= ——— = 85mn
2(p p) 1,4152/ mn

Takum oOpazom, nis nonydenus 300 © pacTBopa ¢ MaccoBOM o€l
HNO; 40% HeoOxoaumo cMemath 161 mur 1 85 M1 pacTBOPOB € Macco-

BoH noyiei HNO5 20% u 70% cOOTBETCTBEHHO.

IIpaBuia0 cMElICHMS TaK)KE UCIOJb3YIOT, €CIHU:

a) TOTOBAT PAcCTBOP MyTeM pazOaBieHUs, T.€. CMEIIMBAIOT pac-
TBOp W Boaly. B 3TOM ciydae Bojia paccMaTpuBaeTcsl Kak OJUH U3 UCXO/-
HBIX pPaCTBOPOB C MacCOBOM J0JIEH PaCTBOPEHHOTO BENIECTBA, paBHOU 0);

0) pacTBOPSIOT KPHUCTAUIOTUIpPAT B BOJAE WIM pacTBope. B
ATOM CJIyyae KPUCTAJJIOTHAPAT paccMaTpPUBACTCA KaK OJWH U3 UCXOJ-
HBIX PaCTBOPOB, MAaCCOBYIO JOJII0 PACTBOPEHHOI'O BEIIECTBA B KOTO-
pOM HEOOXOIUMO TPEABAPUTEIBHO paccunTaTh. Hampumep, MaccoBas
noist Cry(SOy); B kpuctammoruapate Cry(SOy4)s-18 H,O paBna:

a)(Cr (SO,) )_ M(Cr,(S0,);) _ 3922/ monw
YR M(Cr(S0,), -18H,0) 7162/ moaw

= 0,548 (54,8%)
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Ilepecuer KOHUEHTPALIMIA
[Ipu pabote ¢ pacTBOpaMu y HCCIEAOBATENST MOXKET BO3HUKHYTH
HGO6XOI[I/IMOCTI> pacducTa MAacCCOBOM A0JIHU BCIICCTBA B paCTBOPC, MJIA KO-
TOPOTO M3BECTHA MOJISIpHAA WJIM HOpMallbHas KOHUEHTpalus, U Hao0o-
POT. B >tom ClIy4dac, YUYUThbiBasd HCAOCTATOK UCXOJHbIX JaHHBIX, H606X0-
JIMMO MCITOJIb30BaTh JOMYyIIEHUE (JOMOJHUTEILHOE YCIOBHE).

AJITOPUTM DEIICHUS 3aTa4YN;

1) Ilycrs:
a) V(pactBopa) = 1 11 (ecnu Jjsi pacTBOpa yKazaHa MOJISIpHas
VI HOpMaJbHAasl KOHIIEHTpALUsl);
0)m(pactBopa)=100r (ecau a1 pacTBOpa yKazaHa MaccoBas
J10JIsl PACTBOPEHHOI'O BEILIECTBA).
2) Hcxons u3 COOTBETCTBYIOLIEW PAa3HOBUIHOCTU KOHIIEHTpA-
[IUU YKa3bIBAETCS:
a) KOJIMYeCTBO (MOJIb) PAaCTBOPEHHOTO BEIIECTBA C MOCJEAYIO-
MM [I€PEX0JI0M K MacCCE;
0)Macca (T) paCTBOPEHHOI'O BEIIECTBA C MOCIEYIOIINM MEPEXO0-
JIOM K KOJIMYECTBY BEIIECTBA.
3) Bremonnsiercss pacuer TpeOyeMoull pa3HOBUIHOCTH KOHIICH-
TpaluH.
3amaya 1. Paccumrtaiite maccoByro oo NaOH B 5 M pactBope

ATOTO BenlecTBa (MI0THOCTH 1,1851/Momb).

Jlano: Pemenue:

Cm (NaOH)=5monw/n Ilycts V(pacTBopa) =1 11, TOrma
p(pactBopa)=1,185r/mi v(NaOH) = 5 moub.

® (NaOH)-?
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m(NaOH) = v(NaOH) -M(NaOH) = 5 monb-40 r/monbs = 200 r.

m(NaOH)

Paccuurtaem o(NaOH )=
m( pacmeopa)

. Jlns aToro (c yderoMm normyle-

HUA) YTOUYHUM m (pacTtBopa) = V(pacTBopa)-p(pacTBopa)

m (pactBopa) = 1000 mn-1,185 r/mn = 1185 r.

o(NaOH ) = 121002

=0,169(16,9%) .

852
CnenoBarenbHo, MaccoBas a0yt NaOH B SM pactBope 3TOro Be-

mecTBa coctaBaseT 16,9%.

3anava 2. Uemy paBHa HOpMaJibHasl KOHIIEHTPAILUS pacTBOpa ¢ Mac-

cosoi noneu H,SO,4 60% m mrotHOCTRIO 1,50 T/MIT.

Jlano: Peurenue:
®(H,S04)=60% IIyctb m (pactBopa) = 100 r, Torma
p(pactBopa)=1,50r/mn | m(H,SO,4) =60 T.
C1/z(H,SOy4)-? vl(H2S04)= WlinSQt) .
z M ~(H,S0,)
z
ITo gpopmyie (9)
Ml(H2S04): M(H22SO4) _ 982/ mome 492/ ions
Torpa v 1 (H2S04) = 602 =1,2monw
z 492/ monw
1 vi,50,)
Paccuutaem Cc—-(H,50,)= —~2——.
z V(pacmeopa)
Jlst ATOro (c Y4ETOM JOTTYIIICHUS] ) HageM

V(pacmeopa)z m(pacmeopa) = 1002 =606,7m1 (0,067.]1)
p(pacmeopa) 1,502/ mn

Orcrona CL(H,50,)= 1(’)2(;”0”” =17.9m01/ 1.
Z b

671
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CrnenoBatenbHO, HOpMaibHasl KOHLIEHTpAIUs PACTBOpA C MacCOBOM

noneit H,SO4 60% cocraBnser 17,9 mons/a1 nnu 17,9M.

KoHTpOJIb YCBOCHMS TEMbI

1. Uemy paBHa maccoBas noust FeCl; B pacTBope, HaChIIIIEHHOM TIPU
20°C, ecmu ero pacTBOPMMOCTH IPU JAHHOM TEMIIEPAType COCTABISET
91,9 r. (OtBet: 47,9%).

2. B Bome obobemom 200 ma (mwrotHOcTh 1,0 r/mit) pacTBOpuIiin
aMMuak oobemMoM 67,2 1. Paccunraiite:

a) MmaccoByro 10yt0 NH3 B molydeHHOM pacTBOpE;

0) MOJISIpPHYIO KOHUEHTPALMIO MOJYYEHHOTO PacTBOpPA, €CIU €ro
maoTHocTh 0,922 r/mn.  (OtBeT: a) 20,3%; 6) 11 mons/m).

3. PaccuuTaiiTe Maccy Xxjopuja Kaiablys, HEOOXOAUMYIO ISl TIPU-
TOTOBJICHUS 7H pacTBOpa 3TOro BemiecTsa o0bemMoM 300 mit.

(OtBet: 115,51).

4. Uemy paBHa MOJsIpHash KOHIIEHTpAIUsi pacTBOpa, MOJIYYEHHOTO
cmemenneM NaOH maccoii 60 r ¢ Bogon oo0semom 240 mut.

[TnotHOCTH BOABI 1,0 I/MJI; IJIOTHOCTH MOJTYYEHHOTO pacTBopa 1,22 r/mi.
(OtBert: 6,1 MomB/1).

5. Kaxkoii 06beM pactBopa ¢ MaccoBor mosert H;PO, 70% wu
IUIOTHOCTHIO 1,52 1/MJI HYKHO B3SITh JUJIsl puUroToBieHust 4M pactBopa
aToro BemecTBa 0o0beMoMm 2117 (OTBeT: 736,8 Mi).

6. Kaxkoit 00bem 10M H,SO,4 HY>KHO B3SITh AJIsI IPUTOTOBJICHUS
20%-HOTrO pacTBOpa 3TOTO BemlecTBa (MIOTHOCTH 1,14 /M) 00BEMOM
500 mu? (OtBeT: 120 Mmi).

7. Paccuuntaiite (0 mpaBUily CMEUIEHUS) 00BEMBI PACTBOPOB C

maccoBoit goneit HCI 10% (mmotHocts 1,05 r/mi) u 30% (mmoTHOCTH
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1,15 r/mn), koTopsie HEOOXOAUMBI JJIsi IPUTOTOBIEHUS 25%-HOTO pac-
tBOopa HC1 Maccou 200 .
(OtBeT: 48 mu pactBopa ¢ MaccoBoit goseit HC1 10% u 150 mu pactBopa
¢ maccoBoit nposieit HCI 30%).

8. PaccuuraiiTe (Mo mpaBwiy cMelIeHus1) 00beM pacTBOpa ¢ Macco-
Boi nosneit NaOH 40% (rmotHocTs 1,43 r/mit) 1 00beM BOJIbI (IIJIOTHOCTH
1,0 r/mi1), KOTOpBIE HY’KHO B34Th JJISI IOJIYYEHUS PAcTBOPA C MAacCOBOU
T0JIEN NaOH 10% Maccou 400 r?
(OtBet: NaOH 40% u 300 mu H,0).

9. Kakoil 00beM KOHIEHTPUPOBAHHOTO PACTBOPA COJISTHOM KHCIIO-
Thl ¢ MaccoBoil qoneit HC1 37% u minotHocThio 1,185 /M Hy)HO B34Th
JUIsl TIPUTOTOBJIEHUS 2H pacTBOpa ATOro BemecTtBa oobeMoMm 250 wmu?
(OtBet: 42 mn).

9.10. Uemy paBHa MoJysipHasi KOHILIEHTpALHs PacTBOpa ¢ MacCOBOM

nosiert NaOH 40% (mmotHOCTB pactBopa 1,43 r/mi).

(OtBet: 14,3 Mmomab/m).
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I'/TIABA 6. OKUCJIUTEJIBbHO-BOCCTAHOBUTEJIbBHBIE
PEAKIINN

6.1. OCHOBHBIE IIOHITHS.
OKHCJIUTEIBbHO-BOCCTAHOBHUTEAbHbBIC MOTCHIIUAJBI

OKHCINTEIBHO - BOCCTAHOBUTEJIbHBIMH HA3bIBAIOT TAKHUE pcCak-
MU, B KOTOPBIX IIPOUCXOIAUT U3MEHEHUE CMENEHU OKUC/IeHUsl aTOMOB
XUMHUUYCCKHUX 3JICMCHTOB, BXOAAIINX B COCTAB PCArNPYIOIINX BCIICCTB.

HOI[ CMEéNneéHbr OKUc/i1eéHua I110HUMAaroT YCJ'IOBHBII\/'I 3apsaa aroMa
XHUMHNYCCKOI'O 3JIECMEHTA B COCANHCHUN, BBIYMCJICHHBIN HCXOOs U3 MPCIa-
ITOJIOKCHUA, YTO B COCAMHCHHNU BCE CBsA3M MOHHBIC.

HpPI OKHUCIHUTCIBbHO - BOCCTAHOBHUTCIIbHBIX PCAKIUAX IMPOUCXOIUT
OJHOBPCMCHHO JIBa ITpoHeccca - OKUCICHUC U BOCCTAHOBIICHHC. HpOHGCC
eoccmanHoeienusn CBA3aH C I’lpblCOQ@MH@HM@M 9J1IEKMPOHO6 OTACIIbHBIMU
aroMaMiu HJIn FpYHHOﬁ aATOMOB, COIIPOBOKIACTCA IOHUKCHHUCM CTCIICHU
OKHCJICHHUA XHMHWYECCKOI'O J2JIEMCHTA. AI’I’lOMbl, MOJIeK)Y]ibl UJIIX UOHbL, KO-
TOPBIC anCOQOuH}ZlOm 9JICKTPOHBbI, HA3bIBAXOTCA OKUC/iUmMeEAMU.

HpOHCCC OKUCJIeHUA CBS3aH C omoayell 9J1eKMmpOHO6 OTACIIbHBIMHA
aTOMaMHu UJIN prHHOﬁ 4ATOMOB, COIIPOBOXAACTCSA IMOBBIICHHUCM CTCIICHH
OKHCJICHUA XHUMHUYCCKOI'O 3JICMCHTA. AmOJl/lbl, MOJIeK)ibl NN UOHbL, KO-
TOPBIC omoaiom 9JICKTPOHBI, HA3BIBAKOTCA 60CCMAHOBUMETIAMU. B
OKHMCJIUTEJIBHO - BOCCTAHOBUTEIBHOM pCaKkuun oKucjiumenb 60CCNMAHAB-
aueaemnici, 60CCmaHoBuUmelb — OKUCAEMCA.

Tak kakx oTaada JJICKTPOHOB aTOMaMH OKHCJIAIOIICTO BCIHICCTBA
BCCra COIMPOBOKIAACTCA OONHOBPCMCHHBLIM HX HNPHCOCAMHCHHUCM K aTO-
MaM BOCCTAHABJIMBAOIICTI'O BCUICCTBA, TO PCAKIHA OKHCICHHA HCOTIC-

JIMMa OT PCAKIUN BOCCTAHOBJICHUA, U KAXKAAA U3 HUX COCTABJIACT OJHY U3
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IBYX HEPa3pPhIBHO CBSI3aHHBIX CTOPOH €IMHOTO IPOLECCa OKHUCIICHUS-
BOCCTAHOBJICHHS.

Hanpumep, B pe3ylbTaTe B3aMMOJCHCTBUS ATIOMUHUS C XJIOPOM
2A1 + 3CI, = 2AICI;  npoucxomut okucienue amoMmuHus (Al otnaer
AIIEKTPOHBI, OH SIBJISIETCS 80CCMAHOBUMENEM) W 80CCMAHOBIEHUE XI0pa
(CI, npuHUMAET 3IEKTPOHBI, OH SIBIISIETCA OKUCIUMENEM).

[Ipu onpeneneHUM CTENMEHU OKUCJIEHUS XUMHUYECKOTO 3JIEMEHTA
UCIIOJIB3YIOT CIIECIYIOIINE MOJOKECHUS:

o CTEIIEHb OKHUCJIEHHS XHMHUYECKOrO JJIEMEHTA B
npocmom eewjecmee paBHa HyI0. Hampumep, cTeneHb OKHC-
JIEHHSI BOJOPOJIa, a30Ta, KUCIOPOaa, XJI0pa, CEPbI, KaIblUsI B
COOTBETCTBYIOIIMX MOpOCThIX BemecTBax H,, N, O,, Cl,, S
paBHa HYJIIO.

o CTENEHb OKUCIICHUS KHUCJIOPOJia B XUMUYECKUX CO-

€IUHEHUAX, KaK MPaBuJIO, paBHa — 2 ; UCKIIOYEHHUE COCTAB-

JIAIOT MEPOKCUIBL: H,0," , Na,0,"" u nudTopu KUCIIO-
pona O"?F,.
o CTETEHb OKUCJIEHUSI BOAOPO/Ia B COEIMHEHUSIX, KaK

paBWIO, paBHA +1, WCKIOUYEHUE COCTABISIIOT THUAPUIBI aAK-
THUBHBIX METAJJIOB: NaH('l), CaHz('l).

o anreOpanyeckas CyMMa BCEX CTEEHEH OKUCIIEHUS
XMMHUYECKUX JJIEMEHTOB B HEUTPAJIBHOM MOJIEKYJIE PaBHA HY-

J10, B CJI0)KHOM MOHE — 3apsily MOHA.
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BaxxHeumye OKMCJIHUTEIN U BOCCTAHOBUTEIH

BaskHeIIMMHU OKUCIUTEISIMHA SBJISIFOTCS:

a) HEMETaJUIbl, COJEPKAIUUEe XUMUYECKUE AJIEMEHThI C BBICOKUMU
3HAYCHUSIMU  OTHOCHUTEIBHOW  AJIEKTPOOTPULIATEIBHOCTU:  TAJIOTCHBI
(F,,Cl,, Bry, I,), xucnopon;

0) CIOKHBIE BEIIECTBA — B MEPBYIO OUYEPEb KUCIOTHI U COJIH, B KO-
TOPBIX LEHTPAJIbHBIM aTOM UMeET sbicutyto cmenensb oxkucienus (HNOs;,
H,S0O,4, HCIO;, KNO;, KC103;, KMnO,, K,Cr,07, u np.).

BaxxHeMIIUMU BOCCTAHOBUTEJISIMHM SBJISFOTCS:

a) MPOCThIE BEIIECTBA - METAIbl, B MEPBYI OYEPE/b AKTUBHBIC;
HEKOTOPbIE HEMETAJUIbI (BOJIOPO, YIJIEPO1, KPEMHHUN);

0) coeIMHEHHUS, B KOTOPBIX UMEETCSI aTOM B HU3ULel CMeneHu OKUC-
nenus (H,S, NH;, HCI, KBr, K1, FeSO,4, SnCl,, u 1p.).

BemecTBa, coaepxaiiye aroMbl B IPOMEKYTOYHON CTEIIEHU OKUC-
JIEHUsI, CHOCOOHBI KaK MOBBIIIATh, TAK W MOHWXKATh CBOKO CTEIEHb OKHC-
JICHUS, T.€. OHM MOTYT BBINOJHATH POJIb KaK BOCCTAHOBUTEINS, TAK H
OKHCJIUTEIIS B 3aBUCUMOCTH OT YCIIOBUW PEAKIMU U APYTrOro KOMIIOHEH-
Ta peakiuu. O TakuX BEIIECTBAaX r'OBOPST, YTO OHHU O0JIANAIOT OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIBbHOM JBOMCTBEHHOCTBIO.

Hanpumep, H,SO3; BbICTymaeT B poyi OKHACIHUTENS B PEAKLINU C
H,S: 2H,S + H,870; — 38 +3H,0
B peakuuun ¢ KMnO, 3Ta KucioTa BBICTYNAET YK€ B POJIHA BOC-
CTaHOBUTEJIS:

5H,S"Y0; + 2KMnO, —2H,S8"”0, + 2Mns"0, + K870, +

3H,0.



134

OKHCIUTEIb U BOCCTAaHOBUTEIb PEarupyrOT MEXIY cO00H B COOT-
BETCTBUM C BEIIMYMHAMM UX OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX YKBHUBA-

JICHTOB.

XHMHYECKNH IKBUBAJIEHT OKHCJIUTES UIH
BOCCTAHOBUTECJIA

IKeueanenmom oKucaiumena Ui 60CCMAHOGUMEN HA3BIBAIOT
TAaKO€ €ro KOJHUYECTBO, KOTOPOE OTBEYAET OJIHOMY MNPHUCOECIUHEHHOMY
WIH OTJIaHHOMY AIIEKTPOHY B JaHHOM OKHCITUTEIBHO-
BOCCTAHOBUTEIIBHOW peakiuu. [Jisi onpeneeHuss MoaApHOU MaAccobl IK-
eueanenma OKucaumensa Wil BOCCTAHOBHUTENSl HAJ0 €ro MOJSPHYIO
MacCy pa3AeNiUuTh HA YUCJIO 3JEKTPOHOB, MPUCOCIUHEHHBIX WJIM OTJIaH-
HBIX OJIHOM MOJIEKYJIOM OKHUCIIUTENS WJIM BOCCTAHOBUTEIISI COOTBETCTBEH-
HO.. B Marematudeckoii (opme CBsSI3b MOJISIPHOM MacChl SKBHUBAJICHTA
OKUCIIUTENST WM BoccTaHoButena (M1/z) ¢ ero monsipHoit maccoit (M)
OMpeNIEeNACTCS OTHOIICHUEM:

M1/z (BemiectBa) = M'l/z
rae z =1, 2, 3 ...- 4UCJO AJIEKTPOHOB, OTAAHHBIX WJIH MPHUHATHIX OJHOU
MOJIEKYJIOW BOCCTAHOBUTEJS WJIM OKUCIUTENS] COOTBETCTBEHHO.

OxkuclieHHEe U BOCCTAaHOBJIEHUE BBIPAXKAIOT AJEKTPOHHBIMHU YpaBHe-
HUSIMH, B KOTOPBIX YKa3bIBAETCS U3MEHEHUE CTETNIEHU OKHUCIICHUS! BOCCTa-
HOBUTEJSL U OKHUCIMTENSI, a TAKKE KOJMYECTBO 3JIEKTPOHOB, MPHUHSTHIX
OKHCIIUTEJIEM U OTIAHHBIX BOCCTaHOBUTENEM. [101b3YSICh 3JIEKTPOHHBIMU
YPAaBHEHUSIMU, MOYKHO JIETKO MOJ00paTh CTEXHOMETPUYECKHE KO3 (PU-
OUEHThl B  YPAaBHEHHMSIX  MHOTHX  CJIOXKHBIX  OKHCIUTEIBHO-

BOCCTAaHOBHTCIIbHBIX pCaKHHﬁ. OHpGIIeJIeHI/Ie CTCXHUOMCTPHUUICCKUX
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K03(1)(1)I/IHI/ICHTOB B PCAKIHAX OKHCICHHA — BOCCTAHOBJICHHUA IIPOBOIAT
ABYMs MCTOJdaMU: MCTOAOM 3JICKTPOHHOTI'O OajaHca u MCTOAOM IIOJIYPC-

aKIINH.

MeToa 3JIEeKTPOHHOI0 DaJIaHCca

B ocHOBe MeToja JIEKUT MPABUIIO SJIEKTPOHHOTO OaaHca: «4HUCiIo
BJIEKTPOHOB, MPUHATHIX OKUCIUATEIEM, PABHO YUCIY 3JEKTPOHOB, OTJAH-
HBIX BOCCTaHOBHUTEIEM». B 3TOM MeTOl€ CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB BBIPAXKAIOT SJIEKTPOHHBIMU CXEMAMHU.
[TopsimOK BBITTOJTHEHUA ACUCTBAM MO0 MOA0OPY CTEXHOMETPUUYECKUX KO-
3G PUUMEHTOB /I OKUCJIUTEIbHO-BOCCTAHOBUTEILHOM PeaKIMu:

.  3anuceiBalOT GopMyJibl peareHTOB M MPOJIYKTOB PEAKIIUH B
MOJIEKYJISIPHOM BU/IE.

2. OnpenensiroT CTENEHU OKUCICHUS aTOMOB, U3MEHSIOIIUX €€ B
IPOLIECCE OKUCIIEHUS U BOCCTAaHOBJICHUS.

3. [Io U3MEHEHUIO CTENEHEW OKHMCIIEHHS YCTAHABIMBAKOT YHUCIIO
AJIEKTPOHOB, OTJIAHHBIX BOCCTAHOBUTEIIEM, U YUCIIO 3JIEKTPOHOB, MPUHS-
TBIX OKUCIIUTENIEM, U COCTABJISIIOT 3JICKTPOHHBINA OanaHC ¢ y4eTOM MpUH-
[{I1a PABEHCTBA YKCJIA OTAABAEMBIX U IPUHUMAEMBIX 3JIEKTPOHOB.

4.  MHOXUTENU 3IEKTPOHHOrO OajaHca 3alKChIBAIOT B ypaBHE-
HUE OKHCIHUTEIbHO — BOCCTAHOBUTEJIBHOW PEAKIIMM KAaK OCHOBHBIE CTE-
XHUOMETpUUECcKre KO3 PUIIUECHTHI.

5. IlopbuparT crexuoMeTprudeckre Ko3(PQGUIIMEHTHI OCTATbHBIX
YYaCTHUKOB PEAKIIUU B MOCIEA0BATEIBHOCTH:

a)  YpaBHMBAIOT aTOMbl METAJJIOB C MOCTOSIHHOW CTENEHbIO

OKHCJICHUS,
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b)  ypaBHUBAIOT KUCJIOTHBIE OCTaTKH (€CIU peakius MpoTe-
KaeT B KUCJIOU cpene);
C)  yYpaBHHMBAIOT aTOMBI BOJIOPOJA.
Hampumep, mis peakuuu:
(+D(+3) (2D (D) ED (D) EDEO2) FDESH2) (F) (F6)(2) (1) (+6)(-2) (+1)(-2)
NaNO, + KMnO, + H,SO4= NaNO;+ K,SO4 + MnSO,+ H,0
U3 TOJYEPKHYTHIX B YPAaBHEHUU XUMHUUYECKUX DJIEMEHTOB BHUJIHO, 4YTO
atoM azota B NaNQO,, umes creneHb oKucieHus (+3), otaaet 2 € u nepe-
XOOUT B a30T B creneHu okuciaeHus (+5) B NaNOs;. Atom Mmapradiia,
uMest creneHb okucieHus (+7) B KMnQO,, npuauMaet 5 € U mepexoIuT B
aTOM Maprasiia B cTeneHu okuciieHus (+2) B MnSOQOy. DJIEKTPOHHBIE

CXCMbI UMCIOT BU/:

(+3) (+5)

N -2e—>N 5
(+7) (+2)

Mn +5¢€ —> Mn 2

Hudpst 5 U 2 — MHOKUTEIN, KOTOPbIE YPAaBHUBAIOT YKUCIIO MPUHSA-
THIX U OTJAHHBIX 3JICKTPOHOB B JAHHOMN pPeaklMu U SIBIAIOTCA KO3Phuiim-
entamu 1npu (opmynax BoccraHoButTenss (NaNO,) u okuciurens
(KMnOQOy,). IToactaBuB kodddunmeHt 2 B geBoit yactu nepea NaNO, u B
npaBoii yactu nepen NaNOj; koddduiveHT 7 B J€BOM 4YacTu Tepen
KMnO, u B npaBo#t yactu nepea MnSO, ypaBHEHUSI pEaKUUU U, YYUTHI-
Bas, YTO Ha CBA3b ¢ HoHaMu K u Mn** pacxonyercs 3 monbs H,SOy, 1o-
Jy4aroT ypaBHEHUE:

5N3N02+2KMHO4 + 3H2$O4_) 5NaNO3+ KzSO4 + 2MHSO4+3H20
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Jlaee oTMEYarT, 4TO MOPOLECC OTAA4YM JJIEKTPOHOB — IIPOIIECC
okucsieHusi, NaNQO, -BOCCTaHOBHUTEIIb; MPOLECC MPUCOCAUHEHUS DJICK-

TPOHOB - Ipo1ecc BoccTtaHoBlIeHUa, KMnO, — OKuCIUTETD.

Tunsl OKUNC/INTCJIBHO-BOCCTAHOBUTC/IbHBIX
peakumm
PaBJ'II/IIIaIOT TpI/I THUIIA OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKquL
® Meafcmwlekyﬂ;lpuoe OKHNCJIICHUC-BOCCTAHOBJICHUC. 3T0 pcak-
o, B KOTOprX N3MCHAKOT CTCIICHDb OKHUCJIICHUA aTOMBI paBHBIX XH-
MHUYCCKHUC JJICMCHTOB, BXOIAIINE B COCTaB PA3TMUUHBIX MOJEK)]
(OKI/ICHI/ITGHB U BOCCTAHOBUTCIIb SBJISIOTCSI paBHBIMI/I BeHleCTBaMI/I).
Hanpuwmep:
5H,S™Y0; + 2KMn""0, —2H,8"?0, + 2Mn*?S0O, + K,SO, +
3H,0.
° Buympumonexkynapunoe OKUCIEHUE-BOCCTAHOBIIEHUE. JTO pe-
dKII1uH, B KOTOpBIX N3MCHAIOT CTCIICHDb OKHCIICHUA ATOMBI pa3JII/I‘{-
HBIX XUMHNYCCKUX 3JIEMCHTOB, BXOAAIIHUC B COCTAB 0I[HOI>1 nu TOﬁ KEC

MOJIEKYJIbI. Yallle BCEro 3TOT TUI PEAKIIUU COOTBETCTBYET TEPMHU-

YECKOMY Pa3JI0KECHUIO CIIOKHBIX BEIIECTB: 2KCI0,™ >
2KCIY + 30,
o Jucnponopyuonuposanue. 310 peakiuu, B KOTOPbIX U3MeE-

HAKOT CTCIICHU OKHCJIICHHS aTOMbI OJHOI'O M TOI'O K€ XMMHYCCKOI'O
JJIEMCHTA, BXOJAIIMEC B COCTAB OI[HOﬁ A TOH XKeE MOJICKYIJIbI. Cre-
IICHb OKHUCIICHUS 3TOI'O 2JIEMECHTA U IIOBBIIIACTCA, U IIOHNKACTCA:

3 K,Mn"™0, +2H,0 - 2 KMn“"0, + Mn“™0, + 4 KOH
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OKHCINUTENbHO-BOCCTAHOBHUTEIbHbIE IIOTEHIINAJIBI

Hanpasnenue u 3p(HeKTUBHOCTh MPOTEKAHUS OKUCIUTEIBLHO- BOC-
CTaHOBUTEJIBHBIX PEAKIIMM B BOAHBIX PACTBOPAX OMPEACIIAIOTCS 3HAYE-
HUAMU OKUCIUMENbHO-60CCMAHOBUMENbHBIX NOMEHUUAI06 COOTBET-
CTBYIOIINX OKHACIUTEIbHO-BOCCTAHOBUTEIIBHBIX CUCTEM.

BennunHbI OKHCIUTETBHO-BOCCTAHOBUTEBHBIX MIOTEHIUATIOB  SIB-
JAKOTCA KOJMYECTBEHHOW XapaKTEPUCTUKOU OKUCIUTEIIBHOU U BOCCTA-
HOBUTEJIbHOM aKTUBHOCTH BEILIECTBA B pacTBOpE. Boicokoe 3HaueHuE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOTO MOTEHIINAJIA XaPAKTEU3YET OKUC-
JiumenvpHyro ciocoOHOCTh cuctembl. Hu3koe 3HaueHUE BETUYUHBI OKHC-
JIMTEIBbHO-BOCCTAHOBUTEIBHOTO TOTEHIMAJIA TIO3BOJISIET POTHO3UPOBATH
BBICOKYIO 60CCHAHOBUMENbHYI0 AKTUBHOCTbH TAHHOW CPEIIBL.

BenuunHa ¥ 3HaK OKMCIUTEIBHO-BOCCTAHOBUTEIBHOTO TOTEHIINA-
J1a ONPEIEIISIIOTCA SKCIIEPUMEHTAIIBHO; 3aBUCST, MPEXKAE BCETO, OT TEM-
[epaTypbl, COOTHOIIECHUS AKTUBHOCTEN OKHUCIIEHHOM U BOCCTAHOBJICHHOU
bopMm.

B Hacrosiee BpeMsi He CYIIECTBYET METOJIOB, C IIOMOIIBIO KOTO-
PBIX MOKHO OBLJIO ObI U3MEPUTH UJIM PACCUUTATH A0COJIIOTHOE 3HAYEHHE
AJIEKTPOAHOTO NOTEHIMAaNa. MOXKHO UMb U3MEPUTh OTHOCUTEIIBHYIO
BEJIMYUHY 3JIEKTPOAHOIO MOTEHIMAJIA, CPABHUB €T0 C MOTEHINAIOM
AJIEKTPOJIa, BHIOPAHHOT'O B KQYECTBE ATAIOHA. DJIEKTPOJI, OTHOCUTEIBHO
KOTOPOTO MPOMU3BOAUTCS U3MEPECHUE MOTECHIIAANIA, HA3BIBAETCA 2/1€KMPO-
00M CpagHeHusl.

B kauecTBe Takoro 3eKTpojia (3JIEKTPOo/1a CpaBHEHHMS ) 4aCTO MC-
MOJB3YIOT BOJOPOJHBIN 3JEKTPOJ B CTAaHJAAPTHBIX yCIOBUAX. OH COCTO-
UT U3 IUIATUHOBOM TUIACTUHKH, MTIOKPBITOU IIJIATUHOBOW YEPHBIO - DJICK-

TPOXUMHUYECKUM ITYTEM OCAKICHHOU TIATUHOW, HACBIILIEHHON BOAOPO-
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JIOM. DJIEKTPOJ1 MOTPYKEH B BOJAHBIN paCTBOP CEPHOM KUCIOTHI C AKTHUB-
HOCTBI0 OHOB H', paBHO#1 1 MOJIB/I U OMBIBAaeTCS CTpYyeil Ta3000pa3HOro
BOJIOPO/Ia MOJI JaBjieHuEM 1aTtM. BennuuHy noteHiuana Takoro 3JeK-
TpOJa YCIIOBHO IPUHUMAIOT 32 HOJIb.

Kpome BogopoIHOTO 3JIEKTPOAa, B KAUECTBE JIEKTPOJIOB CpaBHE-
HUS UCTIOJIB3YIOT XJIOPCEPEOPSHBIN, KaTOMENbHBIA U HEKOTOPBIE JIPY-
rue. MOXXHO neperTH OT OJHOW IIKaIbl TOTEHIUAJIOB K Apyroi. Hampu-
Mep, CTaHJIAPTHBIA MOTEHI[MAJI IUHKOBOTO AJIEKTPOJIa IO BOJOPOHOM
mikane paseH -0,76 B, a norenuuan xjopcepedpsiHoro snekrpoaa + 0,22
B (mo To# xe mikane). CiaeaoBaTeabHO, MOTEHIIMAT IUHKOBOTO 3JIEKTPO-
71a TI0 IIIKaJie XJopcepeOpsiHOTO deKkTpoaa Oyaer paBeH: - 0,76 - 0,22 = -
0,98 B.

DJIEKTPOIHBIN TPOIECC, MPOUCXOISAIINI Ha BOJOPOJIHOM 3JIEKTPO-
+ -
ne: 2H +2€ 2 H,. [loreHnman BOAOpOIHOTO 3JIEKTPOJa BOCIIPOU3BO-

JUTCS C BBICOKOW TOYHOCTBIO, TIOATOMY BOJOPOAHBIN 3JICKTPOJ U IPUHST
B KaueCTBE 3TaJIOHA IIPU CO3/IaHUH IIKAJIbI AJIEKTPOAHBIX ITOTCHI[MAJIOB.
CocTaBsifoTCs rajJlbBaHUUECKUE Maphl U3 ABYX AJIEKTPOJ0B (OAUH U3
AIEKTPOJIOB — BOJIOPOAHBIN ), U3MEPSIEMBbIE TTOTEHIINAIBI JIEKTPOIOB, OT-
JAIOIIIHME DJIEKTPOHBI BOJOPOJIHOMY DJIEKTPOIY, OyAYT UMETh 3HAK «MHU-
HYC», a MPUHUMAIOIINE YJICKTPOHBI OT BOJOPOIHOTO IJEKTPOia OyayT
UMETh 3HAK «IUII0CY. [Ipoliecchl Ha AIEKTpoIax COMPOBOKIAIOTCS XUMHU-
YECKUMU PEaAKIIUSIMUA OKUCIICHUSI 1 BOCCTAHOBJICHUS C TIEpepacipeee-
HUEM dHEpTruM B cucteMe. OKHUCIUTENh MPUHUMAET YHEPTHUIO0 OT BOCCTa-
HOBUTEJISI 1 BOCCTAHABIIMBAETCSI B COOTBETCTBUM C DHEPTETUUECKOM CXe-
MOM:

‘—
EOK + AEveoccm - Ered
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KOTOPAS TAKXKE SIBJISIETCS BRIPAXKEHUEM 3aKOHA COXPAHEHUS YHEPTHUH,
r1e Eo — UCXOMHAsA «IHEPTUA» BELIECTBA, SIBJISIOMIETOCS OKUCIIATE-
aeM, AFE; .. — IBMEHEHHUE DHEPTUUA BOCCTAHOBUTENSA, £ oq — «IHEPTUSD

BOCCTAaHOBJICHHOI'O OKHUCIIUTCIIA.

CyIIeCTBYIOT CUCTEMBI, B KOTOPBIX U OKHCJIIEHHAS! U BOCCTAHOBJICH-
Has popMbl HAXOASTCS B pacTBOpe. [Ipu 3TOM poucxoauT oOMEH 3JeK-
TPOHAMH MEXJY MHEPTHBIM 3JIEKTPOJIOM U HOHAMHU pacTtBopa. [Ipumepom

CIIY’KaT PeJIOKC-3MIEKTPOBI (OKHCIUTEIHO-BOCCTAaHOBU-TeIbHbIE) Fe',

Fe’+|Pt;  Sn*", Sn* | Pt.

N3menenue ceo600not snepeuu (AG) Ipu XUMAUYECKON peakIuu
OmpeAesieT ANEKTPOABMAKYINYI0 cuily (3C) raibBaHMYECKOro 3JIE€MEH-

Ta:
€ = —AG/nF,

raie AG — usMmeHeHnue cBoOoaHOM s3Hepruu [ nboca, n-—

YUCJIIO BJIEKTPOHOB, YYACTBYIOIIUX B PEAKIINH;

F — nocrosinnas @apanesi; € - 2JIEKTPOABUKYILAS CHUJIA.

N3BecTHO, 4TO peakius (IIpU CTaHAAPTHBIX YCIOBUSAX) BO3MOXKHA,
ecmm AG <0, caemoBarenbHo, IAC Odondcna d6vims nonoxcumenvHol
6eUYUHON 11 TOTO, YTOOBI DJIEKTPOXMMHUYECKas Peakius MpoTeKalia

CaMOIIPOU3BOJIbHO.

€ = AE = EOK - EBOCCT
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CnenoBarenbHo, DJ[C raJibBaHHYECKOTO JIEMEHTA, COCTABIICHHOI'O
U3 000 mapbl AJIEKTPOJOB, MOXXHO BBIYUCINUTH UCXOJS W3 3HAUYCHUU

OKHCJIUTCIIBbHO-BOCCTAHOBUTCIIBHBIX ITIOTCHIIMAJIOB, 4 UMCHHO

N3 IIOTCHIIMAaJIa KAaTOJda BBIYHUTACTCA IIOTCHIIMAJI aHOJdad (B TraJlbBaHN4YC-
CKOM JJIEMCHTC KAaTOJAOM JBJISICTCA MOJIOKUTEIIbHBIN 9JICKTPOA, aHOJAOM -

OTPULATEIbHBIN ).

Ecnu skcnieprMeHTanbHO onpenenuts Asa 3HadeHus J/[C usyqae-
Mol peakiuu — E; u E, — xoTs 661 ipu AByXx temneparypax T;u T,, To,

COCTaBHB CUCTEMY M3 JIBYX YPABHCHMU:
AH—TI AS:—HAElF
AH—TQ AS:—HAEQF

MOJKHO ITPOCTO BBIYUCIIUTH TCPMOIAUHAMHWYCCKUC XAPAKTCPUCTHUKH — OH-

manvnuto ( H) u snmponuro ( S) peakuuu B JaHHOM HHTEPBAJIC TEMIIC-
patyp.

B3aumocssa3p 3/]C 1 KOHCTaHTBI PABHOBECUS OKHACIUTEIBHO-

BOCCTAHOBUTEIBbHOM peaKknuun OonpeaACsICTCA YPABHCHHUCM!

AG = - RTInK = -nFg¢
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KoHTpoJIb YCBOCHMSI TEMBbI

1. Cpenu coequuenuii: xnopun xeneza (II), xmopun xenesza (I11I),
METAJTMYECKOE KEJE30; CEPOBOJOPO/I, CYIb(PUT HATPHUsI, CEpHAS KUCIIOTA
— yKa3aThb BOCCTAHOBUTEIMN, OKUCIUTEIN U COEUHEHUSI C OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHOW JIBOVCTBEHHOCTBIO.

2. Ha3BaTh TUIBI OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIUM.
MeTto10M 3IEKTPOHHOr0 OanaHca moAo0paTh CTEXMOMETPUUYECKUE KOA(]-
(UIMEHTHl B CXEMaX ypaBHEHUN MEXKMOJICKYISIPHBIX OKUCIUTEIbHO —
BOCCTAHOBUTEJIBHBIX PEAKIMA. YKa3aTh B HUX OKUCIUTEIb, BOCCTAHOBHU-
TeJlb U CPely MPOTEKAHUS PEAKIINU:

NO,+ KOH + O, - KNO; + H,O

KNO, + H,SO,+KI — NO + 1, + K,SO,4 + H,O

K,Cr,0O;+ H,SO4+ SO, — Cr(SO4); + K,SO4+ H,0O

Na,SO4 +C — Na,S +CO

KNO, + H,SO4 + KMnO4—~ KNO;3;+ MnSO, + K,SO,4 + H,O

Na,S + H,O0, —» Na,SO, + H,O

KzSO3 + KOH + CIz —> KQSO4 + KCI + Hzo
Na202 + HQSO4 +NaMnO4 —> 02+ MHSO4 + NaQSO4 + H202
KCIO; + C —> KCI+ CO,

K,Cr,0;+H,S0O4+Na,SO; —-Cr; (SO4); +Na,S0O,4 + K,SO4+H,0
NaCI + H,SO,4 + MnO, —» CI,+ MnSO, + Na,SO, + H,O

KI +H,0,+H,SO, - I, + K,SO, +H,0

Ca3(POy), + Si0, + C —»> P + CO + CaSi0;
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KNO3+ KOH + MIlOz 2 KN02 + KQMHO4 + HzO

st + KMHO4+ HzSO4 —> S+ MHSO4+ KzSO4+ Hzo
MHOQ + KCIO3 + KOH — KQMHO4 + KCI + HQO

3. MeToioM 3JIEKTPOHHOTO OajlaHca OMNPEACNIUTh CTEXHOMETpHUUE-
ckue KO3((PUIUEHTHI B OKUCIUTEIBHO — BOCCTAHOBUTEIIBHBIX PEAKIUAX
JTUCTIPONIOPIMOHUPOBAHUA. YKa3aTh OKHUCIUTENb, BOCCTAHOBUTEIb U
cpeny:

KCIO; —» KCIO, + KCI

KOH + Br, - KBr + KBrO; + H,O
KOH + I, - KI + KIOs + H,O
KOH + Br, - KBr + KBrO + H,0

Na,O, + HCI — O, + NaCI + H,0
Ko)MnO4+ H,O — + KMnOy4 + (MnO, + H,O
Na,SO; — Na,S + Na,SO,
4. O60CcHYITE, KaKOM MPOIIECC - OKUCICHUE WM BOCCTAHOBJICHHUE -
IIPOUCXOUT B MIPEBPAIICHUAX BEIICCTB:
a) 2FeSO4 — Fe,y(S0y4);
b) b) Fe,O; — 2Fe
c) ¢) NH; - NO
d) 2CI" —» (I,
e) CI' - CIO,
)20, —> 1,
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6.2. BzaumMoaencTBue KUCJIO0T ¢ MeTAJLJIaMu

O01mue mooKeHust

[Iporecchl B3aUMOACHCTBUSL KHUCIOT C METaJIaMH OTJIMYAIOTCS
pa3zHooOpa3rueM MPOIYKTOB B3aUMOJICUCTBUSI, UTO BBI3BIBAET CJIIOKHOCTH
B M3YUYCHHH U MPOTHO3MPOBAHUU PE3YIbTATOB ATHUX IporeccoB. C apy-
roil CTOPOHBI, CUCTEMA METAT — KHUCJIOTA SIBJISIETCSA OJHOW M3 HanboJsee
BOXHBIX B MPAKTUUYECKOM OTHOIICHUHU U, CJIEJAOBATEIbHO, HEOOXOIUMO
OBJIQZICHUE XOTsA Obl MHUHHMMAJIbLHBIM YPOBHEM 3HAHUW B 3TOM oO0jacTu
JUTSl IPUHITATTHATBHON OIICHKH BO3MOXKHOCTH, 3(P(HEKTUBHOCTH U PE3YJib-
TaTOB B3aMMOJICHCTBHS B yKa3aHHBIX CHCTEMax.

C10HOCTh TTPOIECCOB B3aUMOJICHCTBUS KUCIOT C METAJIaMHu 00Y-
CJIOBJICHA KaK Pa3JIMuueM B CBOMCTBAaX KHCJIOT, TaK M Pa3InuyUeM B CBOM-

CTBax METAJIJIOB.

XUMHUYECKasi aAKTUBHOCTh MEHa/1/108 U3MEHSETCSI B OYEHb IIIMPOKHUX
npejesax: OT CBOMCTB IIETOYHBIX M IIEJIOYHO3EMEJbHBIX, KOTOpHIC
HEJb3s XPaHUTh Ha BO3lyXe, TaK KaK OHU aKTUBHO PEarupyroT ¢ KHUCIO-
POJIOM BO3JyXa M MapaMH BOJbI, M 10 0JaropoJHbIX, BCTYIIAIOIINX B pe-
aKI[M1 C OYCHb OTPAHUYECHHBIM KOJIMYECTBOM JIPYTUX BEIIECTB B )KECTKUX
ycaoBusax. OTCrofa ClIeAyeT, YTO OOCYXKJI€HHUE CBOMCTB METAJIOB, B 4Ya-
CTHOCTH B3aHMMOJICHCTBHUE UX C KMCJIOTAMH, MOKHO BBINIOJIHATDH JIUIIb C
YYETOM XUMHUYECKON aKTUBHOCTHU. J[Jig peakiuil ¢ 600HbIX pacmeopax
XUMHUYECKass aKTUBHOCTH ONpPEJEIIeTCs IMOJIOKEHUEM MeTalllla B 3JleK-
MPOXUMUHLECKOM D0y HANPANXCEHUU Memanios Wi, TOUHee, psAly CTaH-
JTAPTHBIX AJICKTPOHBIX MTOTCHIIMAIOB METAJIOB:

Yem JieBee pacnosio:keH MeTaJJ1 B Psily HANPSIKEHU i, TeM
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0oJibllle ero XMMHYECKAasi AKTUBHOCTh (BOCCTAHOBUTEJIbHAN CIIOCO0-
HOCTh), KOI'JIa OH B3IT B BH/ie IPOCTOIr0 BellecTBA.

B cokpallieHHOM BHUE BJICKTPOXUMHUYECKUMN DALl HAIPSIKECHUNA Me-
TaJIJIOB, KOTOPBIA TaKXe, MO MOHATHBIM NPUYMHAM, Ha3bIBAIOT Ps0OM
AKMUBHOCMU MEeMallo, UMEET BUJL:

Li, K, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Co, Ni, Sn,
Pb, (H2), Bi, Cu, Hg, Ag, Pt, Au

VY CI0BHO B psA/ly aKTUBHOCTH METAJJIOB MOXHO BBIJICJIUTH TPU 00-
JIACTHU:

2) HanOoJiee aKTUBHBIE METaJUIbl (IEJIOUYHBIE U HIEJTOYHO-
3eMEJIbHbIC), CTOSIINE B Py aKTUBHOCTH J10 Mg;
3) ymepenHo aktuBHbie — oT Mg 1o Cu;
4) MaNOaKTUBHBIE — CTOSIIIME B PsIAY AKTUBHOCTU HAYM-
Has ¢ Cu .
CxemaTuyecku psiji aKTUBHOCTU MOHO M300pa3UTh TAK:

aKmueHbsle Mg ymepenno akmugstvle Cu_maioaKkmueHbvle

[IpucyTcTBUE B psily aKTUBHOCTH METAJIJIOB CUMBOJIa HemeTauia H,
HEOOXO0MMO TIPU OOCYKJICHHUU IPOIECCOB B3aUMOJICHCTBUS METAIOB C
BOJIOM U Kucioramu. Jlesee H, pacnonoxkeHbsl METAILIbI, UMEIOIIAE OTPHU-
[ATEJIbHbIE 3HAYEHUS] CTAHJAAPTHBIX 3JIEKTPOJHBIX MOTEHIIMAIOB U, Clie-
JI0OBATEJIbHO, CIIOCOOHBIE BOCCTAHABIMBATH BOJAOPOJ M3 BOJbLI U KUCIIOT;
paBee PaCIMOJOKEHBI METAIJIbI C MOJIOKUTEIbHBIMU 3HAUEHUSIMU CTaH-
JAPTHBIX AJIEKTPOJHBIX MOTEHIIMATIOB, KOTOPHIE HE MOTYT OBITh OKHCJIE-
Hbl MIOHAMH BOJIOPOJIa BOJIBI U KUCJIOT.

Takum oOpazoM, auddepeHIUPOBaHHBIA MOAXO0A K OOCYKJICHUIO
XUMHUYECKOTO MOBEACHUS METAJUIOB MPU B3aUMOJICCTBUHU C KUCIOTaMU

BITIOJIHE OUYCBUCH.
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J{nst Toro, 4ToObI BBIABUTH HAa MPUHIMIIMAIBHOM YPOBHE Pa3IMuKe

B NOBCACHUHN Kucjiom I11pU BSaI/IMOI[efICTBI/IH C METaJlllaMu, HCO6XOI[I/IMO

OCMBICIIUTH CIIECIYIOUIUE TTOJI0KEHHUS !

1) peakuusi B3auMOACHCTBUS METa/lJIa U KUCIOThl — OKHCIIUTEIb-
HO-BOCCTAHOBUTEJIbHAS; METaUT (B BHUJE IPOCTOrO BEIIECTBA) MOXKET
OBITh TOJILKO BOCCTaHOBHUTENEM. OTCI0/1a CIeAyEeT OYeHb BaKHBIN BBIBOJI:

JTrobasa kucnoma no omHouieHU0O K Memasiiy
AGNACMCA OKUCIUMENEM
2) B kadecTBe OKHUCIUTENS B COCTaBE KUCIOThI MOTYT BBICTYIIATh:
a) KaTHoH (1oH Bomopoxa H')
0) aHMOH 3a CYET aToMa JJEMCHTa B IIOJOXKUTCILHOM CTEIeHU
OKUCJICHUS, 00pa3yIOIIETO KUCIIOTY.

HazoBeMm KHCIIOTBI, COOTBETCTBYIOIIME BApUAHTY «a», TO €CTh
o0J1aiaroNne c1abo 8bPANCEHHbIMU OKUCIUMENbHBIMU CBOUCBAMU, KU-
ciaoramu I rpynnsl; KUCIOTHI, COOTBETCTBYIOIIUE BAPHUAHTY «0», TO €CTh
C SPKO BbIPANCEHHBIMU OKUCAUMENbHbBIMU ceoticmeamu, Kucjaoramu 11
Tpynnbl.

3) C y4eToM BEJIWYUH CTAaHJIAPTHBIX 3JICKTPOJHBIX MOTEHIIHAIOB
KHCJA0THI I rpynnbl MOTYT OKHCHISTD JIMIIh METAJUIbl, CTOSIIIIAE B PSIAY
akTuBHOCTH 10 H,. IIpu 3TOM €IUHCTBEHHBIM MPOJAYKTOM BOCCTaHOBJIC-
HUS SIBJISIETCS Ta3000pa3HbIN BOAOPOI.

5) Kwucaors! Il rpynnbl MOryT OKHCHSATh Kak aKTUBHBIE, TaK U
MaJIOAaKTUBHBIC (CTOSIIME B PSIAY aKTUBHOCTH HaunHas ¢ Cu) MeTalIbI;
IIPU TOM IIPOUCXOJUT BOCCTAHOBJIEHUE aTOMOB 2JIEMEHTa, 00pa3yroliie-
r0 KHCJIOTY.

6) Merauibl, HAa KOTOPbIE HE JICMCTBYET HU OJHA U3 WHIUBHU]Y-

aJIBHBIX KUCJIOT, MOTYT B3aUMOJEHUCTBOBATh C «YAPCKOU B0OKOUY» — CME-
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CbI0 KOHICHTPHUPOBAHHBIX a30THOM M COJIIHOM KHCJIOT B COOTHOILICHUU

1:3. B 3TOM ciy4ae UrparoT poJib HE TOJIBKO MPOLECCHI OKUCIEHUS, HO U

KOMILIEKCOOOpa30BaHUsl.

7) B no0oM oOCyXJIeHHHM, KaK MPaBHIIO, JIOMYCKAETCsl TOT WU

MHOM ypOBEHb 000OIIEHUs, YIPOUIEHUs cUTyanuu. B paHHOM Bompoce

YIPOIIEHNE HEU30EKHO MO CIEIYIONIUM HANpPaBICHUSIM:

\/
0.0

TEOPETUYECKN BO3MOKHOE IIPOTEKAHME MPOLECCa HAa IIPAKTH-
K€ OCIIOXHSeTCd OOpa30BaHMEM HA MOBEPXHOCTH MeETallia
IIPOAYKTOB, NPEIATCTBYIOIIMX JaJbHEHUIIEMY B3aUMOJEUCT-
BHIO. Tak, B COOTBETCTBUH C IMOJOKEHUEM B PSIAy aKTUBHOCTH
CBHUHEI[ CIIOCOOCH B3aMMOJICHCTBOBATH C pa30aBICHHOU cep-
HOM KucjaoTo. Ho mockosibKy o0Opasyromuiics B Ipoliecce
peakiuu PbSO, o0pa3zyeT Ha MOBEPXHOCTH MeTaljia Hepac-
TBOPUMBIN 3AlIUTHBIA CJIOM, CBUHEL IPAKTUYECKU HE PACTBO-
pseTrcsa B yKazaHHOW kucinore. [I[pyuMepHO mo TOU Ke cxeme
MPOUCXOJUT MMACCUBALMA HEKOTOPBIX METAJIIOB B KOHLIEHTPH-
POBAHHBIX a30THOU U CEPHOM KHUCJIOTAX;

IIPA B3aUMOJECUCTBUM METAUIOB ¢ Kucimoramu II rpymnmel
OOBIYHO 00pa3zyeTcsi HECKOJIBKO MPOAYKTOB BOCCTAaHOBJICHUS,
U B PEaKIMM yKa3bIBAE€TCS TOT MPOAYKT, KOTOPbIM Mpeodiaaa-
€T B CMECH;

COCTaB MPOJYKTOB BOCCTAHOBJICHUS MPU B3aUMOJICICTBUU Me-
TAJUIOB ¢ KucnoraMu II rpynmbl CyIIECTBEHHO 3aBUCUT HE
TOJIBKO OT aKTMBHOCTH METaId, HO U OT KOHUEHTPAlUu Ku-
CJIOTBI, Temmeparypbl. HEBO3MOKHOCTh TOYHOTO y4YeTa BCEX

3TUX (PaKTOPOB B COBOKYIMHOCTH U BO BCEM MHTEPBAJIC UX U3



148

MCHCHHA TAKIXC BBIHYKIACT K HCIIOJIB30BAHHIO YHpOHIeHI/Iﬁ

IIPU HAIIMCAHUU COOTBETCTBYIOIIUX YPABHEHUN PEAKLIUU.

B3aumMopaeiicTBHe ¢ MeTAJIAMH KHCJIOT, 00J1aa101UX 1200
BbIPA:K€eHHBIMHU OKHUCJIUTEIbHBIMHU CBOHCTBAMM

K xucnoram I TpymIbl, TIe OKHIUTENb - HOHBI Bogopona H', oTHO-
CUTCS OOJBITMHCTBO N3BECTHBIX KUCIIOT:

1) mpexnae Bcero, K HUM OTHOCSTCS OeCcKUciopooHvie Ku-
CJIOTHI, B KOTOPBIX aHHOH MPEJICTABIIICT COOOM aToM HEMeTasla B
orputniatensHoi crenenu okucinenus (HCL, HBr, HI, H,S u npyrue).
AHHMOH 3aBEJJOMO HE MOJXKET IPOSBIATh OKHCIMTCIHHBIX CBOWCTB.
Bbonee Toro, mpu B3anMOACHCTBUHN C OKUCIUTEIIIMHU 3T KHACIIOTHI 32
CYET aHMOHA MOTYT IPOSBIIATH Ce0s B POJM BOCCTaHOBHTENEH. B
pPeaKIuIX ¢ METANIAMH OKHCIIUTEIIHFHOE JACHCTBUE MOXKHO OXKHJIATh
JIUIITH OT HOHOB BOJIOPO/A.

2) KHCIIOPOJCOJEpIKAIHEe KHUCIOThI, B COCTaBE KOTOPHIX
aTOM HEMeTalla, 00pa3yIoIIero KHCIOTy, HaXOAUTCS B ITOJOXKH-
TEJILHOM CTEIICHU OKMUCIICHUS, HE SBISIOLICHC MaKCUMAJIbHOU
(HNO,, H,SOs, ...). B omnpeneneHHBIX CUTyalUSX 3TH KHUCIOTHI
TaKXK€ MOTYT IIPOSBIISITh BOCCTAaHOBUTEIBHBIC CBOMCTBA 3a CYET
aHWOHA KHUCIOTHL. 110 OTHOIIEHHMIO K METallIaM OKHCJICHHE MOIKET
MIPOUCXOUTH JIUIIB 32 CIYCT HOHOB BOJIOPO/A.

3) KHCIOPOJCOepIKAIINE KUCIOThI, B KOTOPBIX aTOM 3JIe-

MEHTa, 00pa3ymoIIero KUCIOTY, HAXOJUTCS B MAKCUMAaIbHOM TOJI0-
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KUTECJIBLHOU CTETEHU OKUCJICHUS, HO MOCKOJIbKY 3HAaY€HHUE OTHOCHU-

TEJIbHON 3JEKTPOOTPHUIIATEILHOCTH aTOMa 3TOr0 AJIEMEHTa CpaBHHU-

TEJIbHO HEBEJIMKO, aTOM HE MPOSIBIISET SIPKO BHIPAKEHHON CKJIOHHO-

CTU K NOHMXKeHUro crteneHu okucienus (H;PO,, H,COs;, H,Si0;,

H3AsOy, ...), ¥ B pOJX OKHUCIUTEJS MO OTHOIICHUIO K MeTasiaM

1mo-npexxHeMy BbicTynaoT uousl H . K xucioram I rpymmsl oTHO-

cutcs takxke H,SO4 pas6.

Kak yxe yka3bIBajgoCh, KUCJIOTHI | rpynmbl MOTYT B3aUMOJICHCTBO-
BaTh JIMIIb C aKTUBHBIMU MeTaJUIaMU (CTOSIIIIUMH B PsIly aKTUBHOCTH 10
Cu), Tak Kak JUIIb MO0 OTHOIIEHHIO K aKTUBHBIM MeETalllIaM, JErkKo OT-
JAIOIIUM BaJICHTHBIE SJIEKTPOHBI, MOXKET OBITh peaju30BaHa OKHUCIIH-
TelbHas CIIOCOOHOCTh HOHOB Bojopona H':

/n + 2HClI — ZnCl, +H,

Ca + H,CO; —» CaCOz;+ H,

Ag + H;SO4pa36. — B3auMOJICHCTBUE OTCYTCTBYET.
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B3aumoaeilicTBue ¢ MeTa/lIaMH KHCJIOT, 00J1aJal0IMX

SIPKO BbIPAKCHHBIMH OKHC/IUTECJIbHBIMU CBOMCTBaAMH

K kucnoram Il rpynmsl OTHOCSITCS HEKOTOPBIE KUCIOPOIACOEpKA-
M€ KUCJIOThI, 0OPa30BaHHBIE ATOMAMU 3JIEMEHTOB C BHICOKMMH 3HAUe-
HUSIMU BEJIMYUH OTHOCUTEJIILHOU 3JIEKTPOOTPULATEILHOCTA B COCTOSIHUU
MaKCUMAJIbHON TMOJIOKUTEIBHOW CTeNneHu okucieHus. Haunbosee Bax-
HbIMU U3 HUX ABJISAOTCS HNQO; ar000 koHuentpauuun u H,SO,4 konu.
SIBHasi CKJIIOHHOCTh aTOMOB a30Ta (B MAaKCUMAJIbHOW MOJIOKUTEIbHOU
CTENEHU OKHUCIEHUS +5) U aTOMOB Cepbl (B MAKCUMAJIbHOM MOJOKUTEIb-
HOM CTENEHU OKUCICHUS +0) K MOHM)XEHUIO CTEIIEHU OKUCICHUS TTPUBO-
IUAT K TOMY, 4TO, BO-IIEPBBIX, B IPOLIECCAX OKUCIICHUS METAJUIOB UMEHHO
OHHU BBICTYHNAIOT B POJIM OKUCIUTENEU, U, BO-BTOPBIX, UX OKUCIIUTEIbHAS
CITIOCOOHOCTH CYIIECTBEHHO BBIIIE, YEM Y HOHOB BOJIOPO/IA.

Nmenno nmodtoMy KUCAOTHI Il rpyrimel MOTyT OKUCIATH HE TOJIBKO
AKTUBHbBIE METAJUJIbl, CTOSIIAE B PAAY AKTUBHOCTU 10 BOAOPOAA, HO U
MHOTHE U3 MAJIOAKTUBHBIX, 32 UCKIIFOYEHUEM OJ1arOpOJHBIX U HEKOTOPBIX
JIPYTHUX.

MOKHO NPEATIONOKUTh, YTO OTCYTCTBUE SPKO BBIPAKEHHBIX OKUC-
JUTENbHBIX CBOMCTB y pazdaBienHoil H,SO, (B oTinmuue ot pa3zbaBieH-
Hoii HNOj3) ¢Bs3aHO ¢ MEHBIIMM 3HAYEHHEM BEJIMYMHBI OTHOCUTEILHOM
AJIEKTPOOTPULIATEIBHOCTU aTOMOB CEPBI 110 CPABHEHUEM C aTOMaMH a30-
ta. [Ipu 3TOM, OJTHAKO, HEOOXOAUMO TTIOMHUTh O HEM30EKHOCTH YIPOIIIE-
HUW B NMOJOOHBIX PACCYKJCHUSX, TAK KaK PEalbHO OKUCIUTENbHAsI CIO-
COOHOCTh COEJMHEHUN 3aBUCUT OT MHOTMX (PAKTOPOB M peajn3yeTcs B

pPa3INYHbIX MCXaHU3MaX. I[OCT&TO‘IHO BCIIOMHUTD, YTO OKHCJIUTCIIbHAA
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CIIOCOOHOCTH XJIOpcoAepKaluxX KUcaoT ypenuuuBaetcs B paay HCIOy,
HCI10O;, HCIO,, HCIO, To ecTh 0 Mepe yMEHBLIECHUS CTEIIEHU OKUCIIE-
HUSA XJIOpa B COEIMHEHUSX (B CBSI3U C YMEHBIIIEHUEM YCTOMUMBOCTUA 3TUX
COCJIUHEHUIN).

[TpoayxThl BocCTaHOBIIEHUS cephl (+6), BXoadiei B coctaB H,SO,
xoui. M azota (+5), Bxoagmero B cocraB HNO;, nmpu B3auMoJieiiCTBUU

ATHUX KUCJIOT C METAJIJIAMU OIPEICIISIIOTCS PsIIoM (DaKTOPOB:

° aKTUBHOCTBIO METAaJlJIa;

° KOHLIEHTPALMEN KUCIIOTHI,

o TEMIIEPaTypOu;

° HEKOTOPBIMM HWHBIMHU YCJIOBUSIMHU, HAIlpUMEp, Ha-

JIMYNEM HpHMeCCfI B MCTAJIJZIC, COCTOSHHUCM CI'0 ITOBCPXHOCTU U APYTIHMHU

0COOEHHOCTSMHU ITpoIIecca.

B3aumoaencTBHEe METAJNJIOB ¢ KOHIIECHTPUPOBAHHOM
CePHOI KUCJI0TOH

I/ICXOI[H N3 CTPOCHHA BHCHIHCTO JJICKTPOHHOI'O CJIOA aTOMa CCPLI,
MOXHO OKHWJATb ITPOSABJIICHUA aTOMOM CCPbI CJIICAYIOIIHUX CTCIICHEW OKMC-
JICHUA U O6paSOBaHI/IH Ba)KHCUIIIMX COGI[PIHCHI/Iﬁ, COOTBCTCTBYIOIIIHUX 3TUM

CTCIICHAM OKUCIJICHMUAA:

CTEIICHb -2 0 +4 +6

OKHCJICHUS

Baxuenmme

COCIMHCHUS H,S S SO, SO;
\2 \J

HQSO3 HzSO4
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MakcumanbHas CTENEHb OKUCIEHUSI aToMa cephl (+6) peanu3oBaHa
B CEPHOM KHUCIIOTE, U MPHU B3aUMOJICHCTBUU C META/NIaMH, KaK y»e 00Cy-
AKJAIIOCh, MPOUCXOAUT MOHWKEHUE CTEIEHH OKHUCIICHUS aTOMa CEPhI C
oOpazoBanueM auokcuaa cepbl SO,, 3TIEMEHTHOMN cepbl S WU CEPOBOIO-
poaa H,S. JlornuHo npeanosoxuTh, 4To rIyOMHA BOCCTAHOBIICHUS CEPBI
OyJleT 3aBUCETh, B MEPBYIO OUYEPE/ib, OT AKTUBHOCTH METAJLJIa, TO €CTh OT
TOr0, HACKOJBKO OXOTHO aTOM METAJUIA OTAAET CBOM BAJIECHTHBIE JJIEK-
TPOHBI aTOMY CEPBI.

Pe3ynpTar 3TOr0 OKHCIUTEIBHO-BOCCTAHOBUTEIBHOTO B3aHMMOICH-
CTBUSI MOYKHO TIPEACTABUTH CXEMOW, B KOTOPOU IPOCIICKUBAETCS B3aHU-
MOCBSI3b MEXKJy aKTUBHOCTBHIO METaJUIa U MPOAYKTOM BOCCTAHOBIICHUS
KOHIICHTPUPOBAHHOM CepHOM KHCIOThL. Heo0XoaMMOCTh yNpOIleHUN u

0000I11IeHH B TTOJJOOHOTO poja pacCyXJACHUIX 0OOCHOBaHA BHIIIIE.

Hauobonee aKkmueHbvle Mg YMEPEHHO AKmUe6Hble Cu manoaxkmuenwie

Memainl Memaiol (mo Pt, Au...)

\ \ \

H,S, S S (s Mg, Zn) SO,
SO,

C OOJIBIIMHCTBOM MaJIOAKTUBHBIX U YMEPEHHO AKTUBHBIX METAJLIOB
KoHIeHTpupoBanHas H,SO, pearupyer TonbKO Npu HarpeBaHuu. X0JOI-
Hasi KOHIIEHTPUPOBAHHAS CEPHAsI KMCIIOTA MACCUBUPYET XKEIE30, TOITOMY

€€ IIEPEBO3AT B KeJIE3HOU Tape. [laccusayueti Ha3bIBAETCS MPOLIECC
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00pa3oBaHUsI TOHKOW OKCHUJHOW (MJIM MHOTO COCTaBa) IJICHKH Ha IO-
BEpXHOCTH METaJlJla, KOTOpasi MNPENsSTCTBYET MPOLECCY JajJbHEUIIEro
B3aUMOJICCTBUS MeTajljla C KUCIOTOM.

[IpoumntocTpupyeM cxemy KOHKPETHBIMU MPUMEpPAMHU, a UMEHHO
IIPOTHO3UPYEM PE3YIbTAT B3aUMOJICHCTBUS KOHUEHTPUPOBAHHOW CEPHOU
KHCJIOTBl C MEIbI0 (MaJOaKTUBHBIA METall), KaJbl[ueM (LIETOYHO3E-
MEJNbHBIA METaJl, TO €CTh OTHOCUTCS K YUCITy HaumOojee aKTUBHBIX) U

MUHKOM (METaJlJ1 CpEJTHEN aKTUBHOCTH).

Cu + 2 H,SO4xom. = CuSO, + SO,T + 2 H,0

4 Ca + 5H,SO xom = 4 CaSO, + H,ST + 4 H,0

[Ipu B3aMMOJIEMCTBUM C LIMHKOM CEPHAs KUCJIOTAa BOCCTAHABIIMBA-

€TCsl TEM CUJIbHEE, YeM OoJibllie TeMIepaTypa:

a) Mpu HEOOJIBIIIOM HarpEeBaHUU

Zn + 2 H,SO xomn. = ZnSO, + SO,T + 2 H,0O

0) nmpu 0oJiee BHICOKUX TEMIIEpATypax

37Zn + 4 H,SO4xom. = 3 ZnSO, + SY + 4 H,0

B) B YCJIOBUSIX €lle OOJIbIINX TeMIEpaTyp

47Zn + 5H,SO4xom. = 47ZnSO, + H,ST + 4 H,0.
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B3aumMoeicTBrEe METAJLJIOB ¢ A30THOM KHUCJIOTOM

B03MOXHBIE CTEIIEHN OKUCIIEHUS a30Ta B COCIMHEHUAX U3MEHSIIOT-
C4 B MHTEpBajie oT —3 a0 +5. BaxxHeumumu BOAOPOAHBIMU U KUCIOPO/I-
HBIMUA COCIMHEHUSMHU, COOTBETCTBYIOIIUMHU 3THUM CTEIICHAM OKHCIICHUS,
SIBJISIFOTCS:
CTETIECHb -3 0 +1 +2 +3 +4 +5
OKUCJICHUSA
Baxueimue H;N N, N,O NO N,O; NO, N>O;5
COCIUHEHUSA
\2 \J
HNO, HNO;

A30THasi KUCJIOTa NPU B3aUMOJEHCTBUU C METANIAMU MOXET BOC-
CTaHABJIMBAThCA KaK HE3HAYUTENbHO (10 «Oyporo raza» NO,), Tak u 10
COCMHEHMH, OTBeUawIux Oosiee TIyOokoMy BoccTaHoBieHHIO (NO,
«Becenssmuit raz» N,O, N,) BrioTe 10 ammuaka NH;, koTopeiii B pac-
tBope HNOj; 06pazyer nurpatr ammonust NH4NO;.

Pe3ynbTar BOCCTAHOBIJICHMS] a30THOM KHUCJIOTHI 3aBHCUT B OYEHb
3HAYUTEIBLHOU CTETICHH HE TOJIbKO OT aKTUBHOCTU METaJljia, HO M OT KOH-
[IEHTpAIlMU a30THOM KUCIOTHI. [Ipu 3TOM HYXHO YYUTBHIBATh, YTO MpHU
B3aUMOJICHICTBUM C OJIHUM M TE€M K€ METAJJIOM pa30aBjieHHAasi a30THAs
KHCJ0Ta BOCCTAHABJIMBAETCS CUJIbHEe, YeM KOHIEHTPUPOBAaHHAS.
OT0 OOBSACHSETCS TE€M, YTO B KOHIUEHTPUPOBAHHOM a30THOM KHUCIOTE
IPOAYKT BOCCTAHOBJICHUSI BHOBb OKHCJISIETCS, KaK MpaBuiio, 10 NO,. Uem

OoJblie pa3daBiieHa KUCIIOTA, TEM HUXKE CTETICHb OKMCJICHUS a30Ta B
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BBIJIEIISIFOIIIEMCSI Ta3000pa3HOM MPOYKTE.
Taxke HE0OXOIUMO MOMHHUTb, YTO PEAbHO BBIICISIETCA CMECH
IPOJAYKTOB BOCCTAHOBJIEHUSI, TIOATOMY B MPUBEJACHHOW HUXKE CXeMe Oy-

JIEM YKa3bIBaTh JUIIb TOT MPOAYKT, KOTOPBIM MPeo01agacT B CMECH.

nauoonee Mg  ymepenno Cu manoakmueHvie

MeTaLis:: aKmuemsle aKmuemHsle (mo Pt, Au...)
L l ¢
HN03 KOHII. NZO NOZ NOZ
HN03 pas0. NH3 NZO NO
(NH4NO3) (i N»)

Ha xonomy u mpu OOBIYHOW TemIlepaType KOHIEHTPHUpPOBAHHAas
HNO; ne perictByeT Ha Fe, Co, Ni, Cr, Al, a Tak)ke Ha HeprKaBeloI1e
ctanu BciaeacTBue mnaccuBanuu. OnHako npu HarpeBaHuu HNO3 o
B3aUMOJICHCTBYET C TUMH MeTajljlaMH, 00pa3ys cojb, Boay U NO,.

[IpuBeneM HEKOTOpBIE IPUMEPHI PEAKLIUI B3aUMOJICHCTBUSA A30THOMN
KHCJIOTHI Pa3JIMYHON KOHIIEHTpAIMU C MeTajuilaMu: Oapuem (IeJ04HO03e-
MEJIbHBIA METasll), HUHKOM (MEeTajl CpeHEe aKTUBHOCTH) U CepedOpoM

(MaJOaKTUBHBINA METALN).

4Ba + 10 HNO3 KOHIL 4B&(NO3)2 +N20T + 5 HQO

4Ba + 10 HNO3 pas6. 4B&(NO3)2 +NH4NO3 + 3 HQO
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Zn + 4 HNO3 KOHI. 4ZH(NO3)2 + 2 NOzT + 2 HQO

47Zn + 10 HNO3 pas6. 4ZH(NO3)2 + NzOT + 5 HQO

5Zn + 12 HNO3 ou.pazs. 5 ZH(NO3)2 + NzT + 6 HQO

3Ag + 4HNO; ;6 = 3AgNOs; + NOT + 2 H,O

Eciau meramn criocoOeH pacTBOpAThCA B kuciorax kak I, tak u II
TCPYNII U IPU 3TOM HPOSBIISIET IEPEMEHHYIO CTEIEHb OKUCIICHUs, TO, YTO
BIIOJTHE OYEBHUHO, B PACTBOPAX KUCJOT C 00jiee BHIPAKEHHBIMH OKHCIIU-

TSJILHBIMHU CBOMCTBAMHU CTEIICHb OKMCJICHUS METaljia 6YJICT BBIIIIC:

Fe + HCI = FCClz + H2

Fe + H2SO4pa36_: F@SO4 + H2

Fe + 6 HN03 KOHIL. (Harp) FC(NO3)3 +3 N02 + 3 Hzo

B3aumMoaencTBHE METALIIOB € KIIAPCKOW BOJAKOMW»

«llapckon BOJAKOW» Ha3bIBAIOT CMECHh KOHIEHTPUPOBAHHBIX a30T-
HOM U COJISHOM KHUCJOT B COOTHOlIeHMH 1:3 mo oObemy. Yka3zaHHas
CMECh KHUCJIOT PacTBOPSIET OJaropoJHbIE METAUIbI (30JI0TO U METaJUIb
MJIATUHOBOW T'PYIIIbI), KOTOPHIE HE MOTYT ObITh OKHUCIICHBI HU OJIHOW W3
WHJINBAYIbHBIX KUCJIOT.

[ToBblllIeHHAsI OKUCIIUTENbHAS CIIOCOOHOCTh «IIAPCKOUW BOJIKW» 00Y-
CJIOBJIEHA OCOOCHHOCTSIMH TPOIECCAa B3aUMOJICUCTBUSI KUCIOT C METall-

JJaMHU:
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1) npu B3aUMOJIEUCTBUM A30THOW M COJISTHOM KHUCJIOT BBIAECISAETCS
aTOMapPHBIN XJIOp, 00JaAaIOMINi IPKO BBIPAKEHHBIMU OKHCJIUTEIbHbI-
MU CBOMCTBAMU:

HNO; + 3HCl = 3Cl1 + NO + 2 H,O

CrienoBarTesibHO, OKUCIUTEIBHOE BO3JICMCTBUE HAa METAJUIbl CMECHU
COJISTHOM M a30THOM KHUCJIOT OKa3bIBaeTcsl Oosee 3(hPEKTUBHBIM, HEXKEIU
VHIVBUAYAJIbHOU a30THOW KUCJIOTHI.

2) mpoliecc nepexoaa METAIJIOB B pacTBOP CTAHOBUTCS TEPMOJIU-
HAMHYECKH BO3MOXHBIM Oyiarojiaps 0Opa30BaHUIO B PaCTBOPE KOM-
IUIEKCHBIX COCIMHEHUM B YCIOBHUSIX 3aBEJOMO O0YCIIOBIEHHOTO M30BITKA

constHoM KUCHoThl: [AuCly] [PtCl6]2_ U Jp.:

Au + 3Cl + HCl = H[AuCl,]

Pt + 4Cl + 2HCI] = Hz[PtCl6]

Takum o0Opa3oMm, CyMMapHbIE YpaBHEHHUSI OKUCICHUS BaKHEUIIINX

0JIarOpOJHBIX METAJNIOB «IAPCKOW BOJAKON» UMEIOT BUJ:

Au + HNO; + 4 HCl = H[AuCl,] + NO + 2 H,0
Pt +4 HNO; + 18 HCI =3 Hy[PtCls] + 4 NO + 8§ H,0
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KoHTpOoJIb YCBOCHMS TEMbI

1. Peakuusi B3aMMOJICMCTBUS METajla C KHUCJIOTOM IpoTekaer 0e3
U3MCHEHHUS CTEIIEHU OKUCIICHUSI aTOMOB 3JIEMEHTOB, BXOASIIMUX B COCTAaB
PEAarupyroInUX BEIIECTB, WIU SBISAECTCA OKHCIUTEIbHO-BOCCTAHOBH-
TeJbHON? OTBET 000CHYHTE.

2. Ilouemy KuCIIOTA MO OTHOIIEHUIO K METAJLUTYy MOXKET BBICTYNATh
TOJIBKO B POJIA OKUCIIUTENS?

3. B 4yem mpuHOMIIHAIBHAS PAa3HHUIA B OKHUCISIOINIEM BO3/IEMCTBUU
Ha metasu1 kuciot I u Il rpynn? Kakue u3 HUX SBIAIOTCS 00Jiee CUIIbHBI-
MH OKUCIIUTEIAMU?

4. Kakue Metamsibl MOTYT ObIThb OKHCIEHBI KUciaoTamMu | rpymnmbi?
Kakoi ra3z npu 3TOM BbLAETAECTCA?

5. Kakue mertaniabl MOTyT OBbITh OKUCIIEHBI KucioTtamu I rpynmbr?
Mo3eT 1 TPy 3TOM BBIJIEIISTHCS BOJIOPOA?

6. Uto Ttakoe maccuBanus MetauioB? Ha MOBEpXHOCTH KaKuUX Me-
TaJIJIOB Ha X0JI0/1y 00pa3yeTcs 3alllUuTHas TJIEHKA B KOHIIEHTPUPOBAHHBIX
CEepHOMU U a30THOM kucioTax? CoxpaHseTcs JIM 3Ta IUICHKA MPU HarpeBa-
HUM KUCJIOT?

7. Kakue MeTauibel HE pacTBOPSAIOTCS HU B OJHOM U3 UHIAWBUIYaJlb-
HBIX KHUCJIOT?

8. B 4WeM mnpuuMHa NOBBIIEHHOW OKHCIWUTEILHOM AKTUBHOCTH
«IAPCKOU BOJIKWY, TTO3BOJISIIOIICH pacTBOPATH OJIarOpOAHBIE METAIUIbI?

9. Jlonucath npaBbie YaCTU ypaBHEHUH, MOA00paTh CTEXUOMETPHU-
yecKkue K03 (OUIIMEHTHI:

Hg + HNO3 KOHII. —>

Fe + HNO3pa36. - Al + HZSO4 pas0. -
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I'1aBa 7. OCHOBHBIE KJIAaCChI HCOPraHNnIcCKMUuX

CoOeIUHEHU U
Oxcuanl

OKcuowl - 3mMo C0XHCHbIE 8eUleCmea, COCMOAUUE U3 ANOMOB 08YX
INEMEHMO08, 0OUH U3 KOMOPBIX - KUCAOPOO (CIOBO «OKCHUI» MPOUCXO-
JUT OT JATHHCKOTO Ha3BaHUS KUCIOPOJa «OKCHUTCHUYM», CY(PhHUKC «mma»
HCITOJB3YETCS B HA3BAaHHUAX OWMHAPHBIX COCAMHCHHI HEMETAIIJIOB C MCHEE
AJIEKTPOOTPHUIIATEILHBIMU 3JIeMeHTaMM). [Ipu 3TOM HE0OX0AMMO YyTOU-
HEHUE: 8 OKCUOAX AmMOMbl KUCAOPOOA CEA3AHbL C AmoMaMUu Opy2ux sJe-
MEHMO8 U He CBA3aHbL Medcdy coboti. Ecin aToMbl KMCI0pO/aa CBSI3aHbI
MeXKy co0oil (cBsA3b -0-0-), TO COeTUHEHUE ABISETCS MEPOKCUIOM.

Kiaccudukamus OKCHIOB BO3MOXKHA 1O HECKOJILKHUM TMpPHU3HAKAM.
IIpexxae Bcero, MCXOs M3 XMMUUYECKOM aKTUBHOCTH, OKCHUJIbI MOApa3/ie-
JIAIOTCS Ha JIBa BUJIA:

¢ coJieodpa3ymoniae - o0pa3yioT COJIM IIPU B3aMMOJCHCTBUU C

KMCJIOTaMH U 11ejiouaMu (K HUM OTHOCSATCSI OOJIBIIMHCTBO OKCUIOB);
**  HecoJieoOpa3sywuue (nHaupGepeHTHBIC, 0e3pa3InIHbIC) - HE
o0pa3yroT cose. K aum otHocstes CO, NO, N,O.

Coneobpasyrowue oxcuobl, B CBOIO OYepEeIb, MOJPA3ICIIIOTCS Ha
KUCJIOMHble, OCHOBHble N am@omepHbvle B 3aBUCUMOCTH OT XapaKTepa Co-
OTBETCTBYIOIIMX UM THJIPOKCH/IOB.

*  KucJoTHBIMH Ha3BIBAIOTCS OKCHIBL, KOTOPHIM COOTBETCTBY-
I0T TUAPOKCHUABI KUCIIOTHOT'O XapaKTepa, T.€. KUCIOThI. IIpu 3TOM COOT-
BETCTBYIOIIAS KMCIOTa MOXKET OBITh ITOTyUYeHA PACTBOPEHHEM OKCHIA B
BOJIC: P,Os; + 3H,O = 2H;PO,

HJIK, CCJIN OKCHUJ B BOJAC HCPACTBOPUM, KOCBCHHBIM ITYTCM. HaHpHMep,
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HEpPACTBOPUMOMY B BOJI€ TUOKCUY KpeMHuUs Si0, COOTBETCTBYET Me-
TakpeMHueBas kuciora H,S10s:

Si0, +2NaOH = Na,SiO; + H,0T (crutasienue) Na,SiO; +
2HCI = H,SiO3) + 2NaCl.

Kucnoraesie okcuabl 00pa3yrOT HEMETAIUIbI, 4 TAaKXK€ HEKOTOPHIE
METaJIIbI (B IEPBYIO O4epeib, d-3JIEMEHTHI) B BBICIIUX CTEIEHIX OKHUCIIE-
HUS).

¢ OCHOBHBIMH Ha3bIBAIOTCSI OKCHIBI, KOTOPBIM COOTBETCTBYIOT
ocHOBaHUsl. COOTBETCTBYIOIIME OCHOBAHMS OOPa3ylOTCS MPU HEMOCPEI-
CTBEHHOM PAacTBOPECHUHU OKCHUJA B BOJE: BaO + H,0 =
Ba(OH),

WJIM KOCBEHHBIM MYTEM, €CJIU OKCHJ B BOJIC HEPACTBOPHUM:
CuO + HCIl = Cu(Cl,

CuCl, + KOH = Cu(OH),y + 2KCl.

OCHOBHBIE OKCHJIBI 00Pa3yIOTCA METAJIAMU.

¢ AMQOTepHBIMH HA3BIBAIOTCS OKCHUJBI,  COOTBETCTBYIOIIUE
TUAPOKCUJIBI KOTOPBIX MPOSBISIOT B 3aBUCUMOCTH OT YCIIOBHi (T.€. OT
TOro, C 4YeM PEarupyroT) Kak OCHOBHBIC, TaK M KHUCJIOTHBIE CBOWCTBA.
AMdoTepHbIE OKCUIBI B BOJIE HEPACTBOPUMBI, TIOATOMY COOTBETCTBYIO-
IIME€ KUCJIOThl U OCHOBAaHUSI 00pa3yloTCsl KOCBEHHBIM MyTeM. TaK, OKCHU-
ny 1uHKa ZnO COOTBETCTBYET TMIPOKCHU, KOTOPBIM MOXXHO 3amucaTh
kak B Buje ocHoBaHnus Zn(OH),, Tak u B Bujae (TOT K€ CaMblil COCTaB)
kucinotel H,ZnO,.

AMQOTEpPHBIMH SIBIISIFOTCS CJIEAYIOIIUE OKCUIBI:

ZIIO, A1203, Cr203, BeO, PbOz, SIlOzPII[p.
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BYIOIIMX BaXXHEUIIIMM aM(pOTEPHBIM OKCUAaM, Ha3BaHUS UX COJICH.

Amdo- | I'mapokcun | 'mapoxkcun Ha3zBanue HaszBanue conu
TepHBIfI OCHOBHOTI'O KHUCJIIOTHO- KHUCJIOTBI COOTBCTCTBYIO-
OKCHU I XapakTepa To Xapak- meﬁ KHUCJIOTBI
(ocHoBa- | Tepa
HUE) (xkucrnora)
Zn0O Z/n(OH), | H,ZnO, | nuHKOBas UHKAT
AlLO;, | AI(OH); | H;AIO; OpPTOATIOMH- OPTOATFOMUHAT
HHCBas
HAIO, MeTaaaloMHM- MeTaaJlOMHHAT
HHCBas
Cr,03 | Cr(OH); | H5CrOs OPTOXPOMHUCTASI | OPTOXPOMHUT
HCrO, METaxXpOMUCTasA | METAXPOMUT
BeO Be(OH), | H,BeO, oepusIneBas oepusiaT
PbO, | Pb(OH)s | H4PbO, OPTOCBHMHIIOBAsI | OpTOILTIOMOAT
H,PbO;, METACBUHIIOBAs | METAILTIOMOAT
SnO, Sn(OH); | H4SnOy OpTo0JIOBSIHHAS | OPTOCTAHHAT
H,SnO; METAOJIOBSAHHASI | MEeTacTaHHAT
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Kuciorsl

Kucnomul - 3mo 3nekmponumel, npu IneKmpoiumuieckou ouc-
coyuayuu KOmopwix 6 Kauecmee KamuoHa OMU{enjisiiomcsa mojabKo
uonst 6ooopooa H'. VHaue TOBOps, KHMCIOTOH MOXHO Ha3BaTh JH060E
COoeMHEHNE, CIIOCOOHOE OTIIEIIIATh HOHBI H .

B npouecce XMMHUYECKUX pEaKUUM HUOHBI BOJOPOAA MOTYT 3ame-
IIaThCSl HA MOHBI METAJUIOB WJIM WHBIE KAaTHOHBI, TIPH ATOM 00pa3yroTcs
COJIH.

° B 3aBucuMocCTH OT yuciIa aTOMOB BOJIOPOJIa, CIIOCOOHBIX
3aMeNIaThCs Ha aTOMbI MeTajlia, KUCIOTHI MOAPA3EIAIOTCI Ha 00-
Hoocnoenvle (Hanipumep, HNO;, HCI ) deyxocnosmnvie (H,SO,,
H,COs), mpexocnoensvie (H;PO,) u T.1.

° Kucnotel moapa3aensitorcss Ha KUCA0poOcooeprycaujue
(manmpumep, H,Si10;) u deckucnopoonsvie (H,S, HCl ) xucnotsl.
Ha3BaHusi BCceX KHCJIOT MPOMCXOIAT OT_PYCCKOTO0 Ha3BaHHS dJie-
MEHTa, oOpasyroriero kucioty. [Ipu 3ToM B beckuciopoomnsix Ku-
CJIOTax K PyCCKOMY Ha3BaHHUIO JJIEMEHTA J00ABJISETCS CIOBO «BO-
nopoxaHas», Hanpumep: H,S - cepoBomopoanas; HCI - xmopoBoo-
ponHas. B HazBaHUMAX Kuciopoocooepicauyux KHUCIOT, €CIU OHHU
o0pa3oBaHbl aTOMaMH KaKOT'0-THOO 3JEMEHTa B PAa3HBIX CTEICHSX
OKUCJICHUS, HCIOJB3YIOTCS CY(DOUKCH «UCT» (pekKe «OBa») B Ha-
3BaHUAX TEX KHCIIOT, TJ¢ CTEICHb OKUCIICHUS AJIeMEHTa, 00pa3yro-
IeT0 KHUCIIOTY, HHXKE (KaK CIEeJICTBHE, MEHBIIEE COJepKaHUE KH-
cinopona). Hanpumep, H,SOy - cepnast, H,SOj; - cepuuctas; HNOj -

azorHas, HNO, - azoTucras.
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Kucnopoaconepxaniyue KUCIOTH MOKHO pacCMaTpUBaTh Kak
pEe3yJIbTaT B3aUMOJICUCTBUSI KUCJIOTHBIX OKCUJOB (@H2UOPUOO08 K-
CJIOT) C OMNpPEJEICHHBIM KOJUYECTBOM MOJEKYJ BoJbl. Eciu kako-
MY-TO @HTUJPUIY COOTBETCTBYIOT KHUCIOTHI C Pa3HBIM COAEPKAHU-
€M MOJIEKYJ BOJbl B UX COCTaBe, TO TaM, T'JI€ COJEPKAHUE BOJbI
0OJIbIlIe, UCTIOB3YETCS MPUCTABKA «OPTOY», TJI€ MEHBIIE - IPUCTAB-
ka «meta». Hanpumep: P,Os + 1H,0 = 2HPO; meradocdopnas
kuciora; P,Os + 2H,O = 2H3PO, oprodochopHas kuciora.

o Cmenenb okucienusi 3I€MEHTa, 00Opa3yrOUIEro KHCIIO-
POACOACPIKAIIYIO KUCIIOTY, B KUCJIOTE€ U COOTBETCTBYIOIIEM aHTHI-

pue T0JDKHA OBITh 0OUHAKOBOLL.

Huxe npuBenensl GopMyJibl U Ha3BaHUSI BaKHEUIIMX HEOpPraHU4e-

CKHUX (MUHEpaJIbHBIX) KUCJIOT.

Crenenb dopmyia dopmyia Ha3zBanue KuCa0ThI
OKUCJICHUS KHCJIOTHOTO KHCJIOTHI
AJIIEMEHTA, OKCHJa
oOpa3yroliero | (aHruapuaa
KHCJIOTY KHUCJIOTBI)
KHCJIOPOACOAEPKAIINE KUCIOThI
+6 SO, H,SO, |cepnas
+4 SO, H,SO; | cepnucras
+5 N>Os HNO; |a3ornHas
+3 N,O; HNO, |a3orucras
+4 CO, H,CO; | yronpHas
+4 Si10, H,S10; | meTakpeMHueBast
H4Si10,4 | opTokpemHueBas
+5 P,0; HPO; meTtadocdopHast
H;PO, |oprodochopnas
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H4P,0; | nudbocdopnas
(mupodocdopHasi)
+5 As,05 HAsO; | MeTaMbIIIbIKOBAs
H3;AsO, | opTOMBILIBAKOBAS
+7 CL0O, HCIO4 | xnopHas
+5 HCIO; | xmopHoBaras
+3 HCIO, |xmopucras
+1 Cl,0 HCIO | xmopHoBarucras
+6 CrO; H,CrO,4 | xpomoBas
H,Cr,0O; | ntuxpomoBas
+7 Mn,O, HMnO, | mapranneBas
OECKHUCIOPOHBIE KUCIOThI
-2 H,S CEpOBOJIOPOIHAS
-1 HF dbTopoBOAOPOIHAS
(T1aBUKOBAs)
-1 HCI XJIOPOBOAOPOIHAS
(comsHas)
-1 HBr OpOMOBOAOPOTHAS
-1 HI MOJIOBOJOPOIHAS
HCN IHAHOBOIOPOHAS

(CUHMWJIbHAS)
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OcHoBaHus

Ocnosanus - 3mo 31eKmpoaumeol, HPU IAEKMPOIUMUYECKOU OUC-
coyuayuu KOmopuwlx 6 Kavecmee AHUOHA OMUENIAIOMCca 2UOPOKCUO-
uonvt OH . CymiectByeT 00Jiee MIUPOKOE MOHSATUE KUCIOT U OCHOBaHUM C
no3uiuii teopuu Jlptouca m bpeHcTena, HO B 0OCyKJIaeMoM pazielie
MOYHO OTPAaHUYUTHCS BBIIICYKa3aHHBIM.

Oo6mas dopmyna ocHoBanuii Me(OH),, r/1€ n - cTeneHb OKUCICHUS
Metamuia. B nmponecce xummueckux peakuuid nonel OH™ Moryt 3ame-
IaThCS HA MOHBI KUCJIOTHBIX OCTATKOB, TPU 3TOM 00pa3yrOTCs COJIU.

o OcHoBaHusl, MO CYTH, SBJISIIOTCA TUAPATUPOBAHHBIMU
OCHOBHBIMM OKCHJIAMU, HO C BOJOH pPearupyroT JUIb OKCUJbI, 00-
PA30BaHHbBIC WENOUHLIMU U WEN0YHO3EMENbHbLIMU METaJIaMU:
Li,0 + H,0 = 2LiOH.

[Ipu sTOoM 00pa3yrTCcsa pacmeopumvle B BOJAE OCHOBAHUS, Ha3bI-

Baemele wenouamu: LiIOH, NaOH, KOH, RbOH, CsOH,

FrOH, Ca(OH),, Sr(OH),, Ba(OH),, Ra(OH),. Ca(OH),

MaJiopacTBOPUM, HO €r0 PaCTBOP SBJISIETCS IIEIOYBIO.

o Hepacmeopumble B BOJie OCHOBaHUS MOJy4YatOT KOCBEH-
HbeiM myteM:  CuSO4 + KOH = Cu(OH)zi« + K,SO,.

o OcHoOBaHUs1, COOTBETCTBYIOIIME aM(OTEPHBIM OKCUAM,
SABJISIIOTCS amgpomepnvimu cuopoxcudamu (ambonuramu). B 3aBu-

CHUMOCTH OT YCJ'IOBPII\/'I OHH HPOABJIIAIOT KaK KHUCIIOTHBIC, TdK U OC-

HOBHBIC cBoMicTBa: Zn(OH), 2 H,Zn0O,;

Al(OH); 2 H,AIO;.
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o KuciaoTHOCTE OCHOBAHMSI ONPEAEISACTCS YUCIOM THI-
pokco-rpynn OH’, BXoasmux B cCOCTaB OCHOBaHUA. B CBsI3U ¢ 3TUM
paznuyaroT ogHokuciaoTHele NaOH, KOH, #aByXKHUCIIOTHBIE

Ca(OH),, Sr(OH),, tpexkucnotueie Al(OH);, Fe(OH); U

T.JI. OCHOBAHHA.

Coan

Conb MOdHCHO paccmampueams:

1) kak OpOIYKT 3aMENICHUSI MOHOB BOJOPOJa B MOJIEKYJIE
KUCI0ThI HAa nOoHBI MeTaiuioB: H,SO, - cepHas kucioma; Na,SO,
- HATPUEBAsL COIb CEPHOMN KUCIIOTHI;

2) Kak OponaykT 3amemieHuss HoHoB OH™ B Monekysie ocHo-
BaHus Ha KucaoTHble octatku: Fe(OH); - ocnoBanue; Fe(NOj)s -
COJIb COOTBETCTBYIOIIETO OCHOBAHUA.

Takum o0Opa3oM, C MO3UILMI CTPOCHUS, cpeoHue (Uau HOpMajib-

Hble) cojtu - Imo IJ1eKmpojiunivl, Ouccouuupylomue 6 600HOM pacmeo-

+
pe ¢ obpazoeanuem uonoe memannoe (uru NH; ) u xuciomuwvix oc-

mamkoe.

Hwuxe B Ta6m/1ue IMPUBCACHBI HA3BAHUA KHCJIIOTHBIX OCTATKOB, HC-

MOJIb3YEMbIE B Ha3BAHUSX COOTBETCTBYIOIUX coJiel. [Ipu aTtom ciengyer

YYUTHIBATDL.

¢ HasBanue KHCIIOTBI 00pa3yeTcs OT pyccKo2o Ha-
3BaHMS AJIIEMEHTA, 00Pa3yIoIIero KUCIOTY; Ha3BaHUE COOTBET-
CTBYIOIIETO KUCJIOTHOTO OCTaTKa - OT JIAMUHCKO20 HA3BAHUS

JIAHHOTO 3JIeMEHTa. Tak, pycCKOe Ha3BaHUeE djieMeHTa N
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o%

¢ «a30T», JIATUHCKOE «HUTpOoreHuym». [loaTomy Ha-
3BaHue kKuciaotbl HNO; azomuas, HazBaHUE KHUCJIOTHOTO OC-

TaTKa - Humpami.

>

L)

% Ecin B Ha3BaHUM KHUCJIOThI MPUCYTCTBYET Cy(-
dukc «uct» (cMm pazgen «Kuciorsn»), To B Ha3BaHUSX COJIEH
OObIYHBIN Cy(PhUKC «aT» 3aMEHSIETCS HAa «HT»;, HAIpPUMEp,
COJIb CEPHOM KHUCJIOTHI CyIb(]aT, a CEpHUCTOMN - CYIb(PUT.

/

s Couu OECKHUCIOPOIHBIX KHUCIOT, Kak BC€ OMHAp-

HbIE COEJIUHEHUS, UMEIOT CY(PPUKC «HD.

dopmyiia KUCIIOTHI HasBanue kucnorsl | HazBanue
KHCJIOTHOTO OCTaTKa
H,SO, cepHas cyibdar
H,SO; CEepHHCTAas CyJbpUT
HNO; a30THAas HUTpAT
HNO, a30THUCTas HUTPUT
H,CO; yroJibHas KapOoHat
H,S10; METaKpEMHHUEBAS METaCHUJIMKAT
H4S10, OPTOKPEMHHUEBAS OPTOCUJIMKAT
HPO; meTtadochopHas meTtadocdar
H;POy, optodochopHas optodocdar
H4P,0, mudochopHas
(mupodocdopHasi) nupodocdar

H3;AsO, OPTOMBIIIBAKOBAS OpTOapceHaT
HCI1O, XJIOpHas nepxjaopar
HCI1O; XJIOpHOBATAas XJopat
HCIO, XJIOpUCTas XJOPUT
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HCIO XJIOPHOBATUCTAs TUIIOXJIOPUT

H,CrO, XpOMOBast Xpomar

H,Cr,0O, TUXPOMOBAS TUXPOMAT

HMnO, MaprasieBas IIEpMaHraHaT

H,S CEpOBOJIOPOIHAS cynbpu

HF dbTopoBOAOPOIHAS dbropun
(TUTaBUKOBAs)

HCl XJIOPOBOJIOPOIHAS XJIOPU/T
(comsHas)

HBr OpOMOBOIOpOAHAS opomu

HI VO0JI0BOJIOPOJHAS 15003105 0

HCN IHAHOBOIOPOIHAS 10056205001
(CUHMWIbHAS)

Kaaccndukanus coseit

o Cpeanme coJiM - COCTOAT M3 HMOHOB METAJIOB (WJIH
NH4") ¥ KHMCTOTHBIX OCTaTKOB. MX MOXHO paccMaTpuBaTh Kak
MPOIYKT HOJHO20 3aMEIECHUS HOHOB BOJIOPOJIa B MOJIEKYJIE KHUCIIO-
Thl HA MOHBI MeTauia win noHoB OH™ B Mojekyne oCHOBaHUS Ha
kuciaoTHbeIe ocTaTku: FeCls, Cry(SO4)3, Bas(POy),.

o Kucable coim - npoayKT Henoino2o 3ameweHus UuoHos
68000p00a B MOJIEKYJI€ KUCIOThl HA MOHBI METAJLJIA, T.€. COJIEPKAT B
cBoeM coctaBe HoHbl H'. Hanuume B cocTaBe KHCIOTHOTO OCTaTKa
HE3aMEIICHHBIX HOHOB H' yKa3bIBaeTCsS MPUCTABKOM «2uOpO», a HX
KOJIMYECTBO (B COCTABE 0OHO20 KUCIOTHOTO OCTATKA) - TPEUYECKUMU

YUCIIUTENBHBIMU: 2 - 0u; 3 - Tpu; 4 - TeTpa u T.4. Hanpumep,
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KHCOj; - rugpokap6onar kanus, Ca(H,POy), - nuruapooprodoc-
dat kansuus, Ba(HS103), - runpomeracunukar oapusi.

J OCHOBHBIE COJIH - IPOAYKT HENOIHO20 3aMeueHusl Uo-
Hoe OH B cocTaBe OCHOBaHHUS Ha KUCJIOTHbIE ocTaTku. Hanmuuue B
coctaBe cosii HoHOB OH™ yKa3bIBaeTCA MPUCTABKOU «2UOPOKCO», &
X KOJIMYECTBO (B COCTaBE 0OHO20 OCTAaTKa OCHOBAHMWS) - Tpeue-
CKUMU YUCIUTEIbHBIMU: 2 - 1u; 3 - Tpu; 4 - Tetpa u T.4. Hanpu-

mep, MgOHNO; - runpokconutpat maraus, (Al(OH),),SO, - 1u-

ruapokcocyiabdar amomunusi, CrOHCl, - ruapokcoxiaopu
xpoma(IlT).
o JIBOMHBIE COJIM - COJIEP)KAT KAaTHOHBI ABYX Pa3HBIX Me-

TaJIJIOB U aHUOHBI OJTHOM KUCIOTHI. IX MOKHO paccMaTpuBaTh Kak
pe3yabTaT B3aUMOJEHUCTBUSA OJHOM MHOTOOCHOBHOW KHCJIOTBHI C
IBYMSI pasHbIMM OCHOBaHusMU. Hampumep, amtomokaaueBblie U
xpomkanueBbie kBacibl KAI(SOy), u KCr(SO,), - ABOWHbBIE CYJIIb-
¢atel kanus-amoMuHus U kanus-xpoma(lll) cooTBeTcTBEHHO.

o CMemiaHHbIe COJIM - COJEPKAT KATHOHBI OJHOTO Me-
Talljla U aHUOHBI ABYX Pa3HbIX KUCIOT. IX MOXHO paccMaTpuBaTh
KaK pe3yJIbTaT B3aMMOJECHCTBHSI MHOTOKMCIOTHOTO OCHOBAHUS C
IByMsl pa3sHbIiMU Kuciotamu. Tak, cosb CaClOCl MoxkHO paccMmart-
pUBaTh KaK pe3yabTar B3aumojeiicteusi ocHoBanusi Ca(OH), ¢ ku-
cinoramu: consot HCl u xnopuosarucroit HCIO.

L KommjekcHbIe COJIH - CM. TJ1.8.
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Cnoco0HOCTL BelllecTB B3aMMO/1elicCTBOBATh
MEKAY Co00u
B03MOXHOCTh OCHOBHBIX KJACCOB HEOPTaHHUYECKHUX COCIMHCHUM
BCTYIIaTh B XMMUUYECKOE B3aMMOJCHCTBHUE oOmpeenseTcs (B caMoM 00-
IIeM TUTaHE) PSJIOM OCHOBHBIX ITOJIOKCHUI:
¢ MeKIy co00ii pearmpylT BellecTBa, HMeEIONIHE pa3-
HYIO NPUPOAY, T.C. BEIISCTBA KUCTAOMHO20 XapaKTepa B3auMOICH-
CTBYIOT C BEIIIECTBAMHU OCHOGHO20 XapaKTepa M HA000poT;  (seuwye-
CMea KUCIOMHO20 Xapakmepa: KACIOTHBIE OKCHUIbI, KHCIOTHI; Ge-
ulecmea 0CHOBH020 Xapaxkmepa:. OCHOBHBIE OKCHJIBI, OCHOBAHUS );
¢ B pe3yJbTaTe B3aWMOJICHCTBHUS YKa3aHHBIX BEICCTB
pa3HOU MPUPOIABI 00Pa3yIOTCS COJIH;
< [Ipu B3auMOJEHCTBUU C BOJIOW KHUCJIOTHBIE OKCHJIBI 00-
pPa3yloT THIPOKCHJIBI KHCIOTHOTO XapakTepa, T.€. KHCIOTBI, a OcC-
HOBHBIE OKCHJIBI — THJIPOKCH/IBI OCHOBHOTO XapaKTepa, T.€. OCHOBa-
HUS,
< COJIM BCTYNAIOT B 0OMEHHble PEaKIIUU C THIPOKCHIAMHU
KHCIIOTHOTO M OCHOBHOT'O XapakTepa (Ipu 3TOM 00pa3yroTcs HOBas
KHCJIOTa ¥ HOBas COJIb MJIM HOBOE OCHOBAHHE U HOBAs COJIb), a TaK-
KE B 0OMeHHOe B3aNMOJICHCTBHE MEXIy co0oi (oOpa3yroTcs nBe
HOBBIE COJIM). Y CJIOBUEM MPOTEKAHUS YKAa3aHHBIX OOMEHHBIX peak-
Ui SBISICTCS OOpa30BaHHWE B Pe3yibTaTe PEaKIMH HEPacTBOPH-
MBIX, MaJIOJIUCCOIMUPYIOIINX BEIIECTB, a TAKKE BEIICCTB, YXOMIsi-
muX U3 chepbl peakiiiy B BUC ra30B.
Takum 00pa3oM, C Y4ETOM BBIIICH3I0KECHHOTO, MOKHO BBIJICITHUTh
BOKHCUININE pPEaKIMM, XapaKTepHbIE IJIs TPEJACTaBUTENECH OCHOBHBIX

KJIACCOB HCOPIraHUYCCKUX COGﬂHHCHHﬁ.
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XUMUYECKHUE CBOMCTBA OKCHUJIOB
1. B3aumopaeicTBHe C BOJAOMH

OcHosHble OKCHUIBI, OOpa30BaHHbBIC IIEJIOYHBIMHU U IIEJTOYHO3E-
MEJIbHBIMU METajlJIlaMH, MPU B3aUMOJICHCTBHUU C BOJIOM 00pa3yroT COOT-
BETCTBYIOIIUE OCHOBAHUSL:

Li,0 + H,O = 2LiOH

BaO + H,O = Ba(OH),

OKcuibl MHBIX METAJIJIOB, B TOM 4YMCIE amgomepHbvie, C BOJON HE
B3aUMOJICMCTBYIOT U B HEW HE PACTBOPSIOTCS.

BOJNBIIMHCTBO KUCIOMHBIX OKCUJIOB B3aUMOJIEMCTBYIOT C BOJOM.
[Ipu sTOM 00pa3zyrOTCs KHUCIOPOACOACPIKAIIUE KUCIOMbL, B KOTOPBIX
(cMm. pasna. «KucimoTe») CTENeHb OKHUCICHUSI AJIEMEHTa, 00pa3yroliero
KHUCJIOTY, Ta €, YTO U B OKCHUJIE:

P,Os + 3H,0 = 2H;PO,

Cl,07 + H,0 = 2HCIO,

IIpu pactBopenun B Boge okcuaoB NO, u ClO, nporekaroT peak-
UK JUCHIPONOPIMOHUPOBAHUS, B PE3YJIbTATE KOTOPBIX U3MEHAOTCS (O/1-
HOBPEMEHHO TOBBIIIAIOTCS U TMOHUXKAIOTCA) CTEIIEHH OKHCJICHHUS KHUCJIO-
TOOOPA3YIOIIHNX 3JIEMEHTOB:

2NO, + H,O = HNO; + HNO,

2ClO, + H,0 = HCIO; + HCIO,

N3 yncna BaXKHEUIINX KUCIOTHBIX OKCUIOB HE B3aUMOJEUCTBYET C

Bo10M ik okcua KpeMHusA(I1V) Si0,.
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2. BzaumoaeicTBHEe OKCH/IOB MPOTHBOIOJI0KHOTO XapaKTepa
MexKIy co00it
c 0o0pa3oBaHUEM COJIEH KHUCJIOT, COOTBETCTBYIOIIMUX KHUCIOTHBIM OKCH-
Jam:
Ca0O + N,05 = Ca(NO»),
Li,0 + SiO, = Li,S10; (c HEpacTBOPUMBIMU B BOJE OK-

CUJIaMH PEAKIIMS TPOTEKAET MPU CILJIABJIICHUN).

3. B3aumopencTBHe ¢ THAPOKCHAAMHU NMPOTHBOIOJI0KHOTO
Xapakrepa
c 00pa3oBaHUEM COJICH:
Kucnotnsiit okcua + ocHoBanne SO3; + Mg(OH), = MgSO; + H,0
OcHoBHbIM okcua + kuciiora 3BaO + 2H;PO, = Bas(POy4), + 3H,0

4. B3aumoaeucTBue ¢ COJIAMH

B3aumMmonencTBue KHCIOTHOTO OKCHJAAa M COJM BO3MOXHO B TOM
Cllydae, €Clu B pe3ysbTaTe peakiMu o0pasyeTcs CoJib MEHee JieTydyen
UM MAJIOPACTBOPUMOM KUCIIOTHL:

3S10, + Ca3(PO,), = 3CaSiO; + P,Os

SiO, + Na,CO; = Na,SiO; + CO,T

Peakiuu 3TOr0 BuJa NpoOTEKAOT PEAKO U TOJIBKO MPU HATPEBAHUH.

5. OcobennocTy aM(pOTEPHBIX OKCHI0B

Kak yka3biBasioch BbllIe, aM(POTEpHBbIE OKCUILI B 3aBUCUMOCTU OT

YCIOBUM MPOSIBISAIOT JUOO KHUCJIOTHBIM, JTUOO OCHOBHBIA XapakTtep. B

JAHHOM CJTy4ae MOHATHE «YCJIOBHUS» 03HAYAET MPUPOJIY TOrO BEIIECTBA,
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KOTOpPOE B3aUMOJICHCTBYET ¢ aM(OTEpHbIM OKcuaoM. MHaue roBops, B
pEaKkury C BEHIECTBOM OCHOBHOIO Xapakrepa (IIesI0Ybi0) aM(OTepHbIil
OKCH/JI TIPOSIBIISIET CBOMCTBA KUCIOTHOIO, 4 B PEAKIIUM C BEIIECTBOM KH-
CJIOTHOTO Xapaktepa (KMUCIOTOM, KUCIOTHBIM OKCHJIOM) — OCHOBHOI'O OK-
cuja:
a) ocnoeHule cBoricTBa Al,O3; + 3SO3; = Aly(SOy);

(HarpeBaHHE WIH CIUIABIICHUE)
0) kucnomnwie cpoiictea AL O; + 2NaOH.,; = 2NaAlO, + H,O -
IpU CIJIABJIICHUU 00pa3yloTCsl CPETHUE COJIU
AL O3 + 2NaOH,.,) + 3H,O = 2Na[Al(OH)4] - npu B3anmMoaeicTBuu B

pacTBOpe 00pa3yroTCsi KOMILIEKCHBIE COJIU.

6. OTHOLIEHUE K MeTAJLJIaM

B3aumopaencTBue OCHOBHBIX OKCHUJIOB C METa/UIaMH MPOTEKAET MPHU
BBICOKOM Temmepatype. [Ipu 3Tom Oosiee akTUBHBIA METAJIJ BBITECHSIET
MeHee aKTUBHBIN MeTaJlJI U3 €ro OKCHU/IA:

3Fe;04 + 8Al = 4A1,05; + 9Fe

Mg + CuO = MgO + Cu

Ha yka3zaHHOM CBOICTBE OKCHJOB OCHOBaH OJWH U3 CIIOCOOOB IMO-
JIy4EHUs METAJUIOB, HA3bIBAEMbIM MeTaJJIoTepMuel. B poin MeTamios-
BOCCTAHOBUTENIEH OOBIYHO HCHOJIB3YIOT aTIOMUHUN (arromomepmust),
MarHu (MmacHutimepmus) WIA HEKOTOPbIE WHbBIE AKTUBHBIE METAJUIBL.
MarsumMTepMuI0 MCIOIb3YIOT TaKXK€ IS BOCCTAHOBJICHUS HEMETAJLJIOB

U3 UX OKCUJIOB, HAIIPUMED:

Si0, + 2Mg = 2MgO + Si
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7. OTHOILIEHHE K HeMeTaJlJIaM
HekoTopbie HeMeTasIbl, 00J1a1al0lie BOCCTAHOBUTEILHBIMU CBOM-
ctBamu (H,, C u apyrue), npu BEICOKON TeMrepaType BOCCTaHABIUBAIOT
METaJUIbl M HeMETaJlJIbl U3 UX OKCHJIOB:
P,Os +5C = 2P + 5CO
CuO + H, = Cu+ H,O
55805 + 2P = 550, + P,Os

8. OTHOLIEHHE K HATPEBAHUIO
BOJNBIIMHCTBO OKCUIOB YCTOMYHUBBI K BO3JIEUCTBHUIO BBICOKHX TEM-
nepatyp. Ilpu HarpeBaHuM pasziararOTCs JUIIb OKCHABI OJIArOpPOJIHBIX
METAJIJIOB, cepedpa U PTYTH, a TAKKE OKCUIbI HEKOTOPHIX HEMETAJIJIOB B
BBICOKOU CTEIICHU OKHCJICHUS:
2Ag,0 = 4Ag + O,
2803 = 2802 + 02
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XUMHUYECKHUE CBOUCTBA KUCJIOT
1. OTHomeHUe K BOjE

BONBIIMHCTBO KUCIOT pacTBOPSIIOTCS B BOJIE€, IPU 3TOM JJISI HEKO-
TOPBIX KUCIIOT BO3MOKEH MEPEXO0]] U3 Mema- B 0pmoMoIu(pUKaIuio:

HPO; + H,O = H;PO,

B BOAHBIX pacTBOpax KHUCJIOTHI MOJBEPrarOTCS I7a1eKmpoaumuye-
CKOll Ouccoyuayuu, BCICACTBUE YETO B paCTBOP MOCTYHAaIOT CBOOOIHbIC
(TouHee, THApaTHpOBaHHBIE) HOHBI H' , CIIOCOOGCTBYIOIINE M3MEHEHHIO
OKpacKy KHUCJIOTHO-OCHOBHBIX MHAMKATOPOB. B 3aBUCHUMOCTH OT 3Haue-
HUS CTETECHU DJICKTPOJIUTHYCCKON JUCCOLMAIIMNA KHUCIOTHI TOAPAa3es-
IOTCSl Ha CWIbHBIE, Cclla0ble U CpeaHeil cuibl (moApoOHEEe CM. B TJiaBe
«I'upponus coneitn). Cuna kucnor yosBaeT B pany: HI, HCIO4, HBr,
HCl, H,SO,, HNO;, HMnO,, H,SO;, H;PO,, HF, HNO,, H,CO;,
H,S, H,Si0s.

2. B3aumojeiicTBHE KHCJIOT ¢ MeTALJIAMHA
D heKTUBHOCTD U PE3yIbTAaT B3aMMOJICHCTBHUS 3aBUCAT KaK OT aK-
TUBHOCTH METaJlJIa, TaK U OT MPUPOABLI U KOHIICHTpAIIMU KUCIOThI. [loa-
poOHOE 00CYKIeHHEe TOro Bompoca cM. B pazfd. 6.2 «BzaumoneictBue

KHCJIOT C ME€TaJllIaMM)).

3. BsauMmogeiicTBHe ¢ BelleCTBAMM IPOTHBOIOJI0KHOIO Xa-
pakrTepa (OCHOBAHUAMHU, OCHOBHBIMHM OKCHIAMH)
Kak yka3plBaJIOCH BbILIE, P B3aUMOJEUCTBUM BELIECTB Pa3HOU

OpUpoibl 00pazyeTcsi BEIECTBO HEUTPATILHOIO XapakTepa - coJib (U BO-

na):
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kuciora + ocHoBHBEIN okcug 2H;PO,4 + 3L1,0 = 2L13;PO, + 3H,O0

KHCJIOTa + OCHOBAHHE HCl + NaOH = Na(Cl + H,O

4. B3ammopeiicTBHE C COJIAMU

KucnoTel B3aMMOJIEUCTBYIOT C pacmeopamu cojen, 00pa3oBaHHBIX
Oonee cradvimu, v OOJIee Jiemyuumu, WM MEHEE PAaCTBOPUMBIMU KU-
CJIOTaMH:

K,SiO; + 2HCI = 2KCl + H,SiOs

FeS + 2HBr = FeBr, + H,ST

[Ipu 3TOM Henemyuecmb KUCIOTHI UMEET OOJIbIIIEE 3HAYCHUE, YEM
ee cuiia. B cBsi3M ¢ 3TUM HE camasi CHIIbHAsA, HO HEJIETy4dasi CepHasi KUCJIO-
Ta HSO4 BBITECHSIET BCE KUCIOTHI U3 PACTBOPOB MX COJICH, a €€ HE MO-
’KET BBITECHUTh HU OJIHA JApyras KucioTa (MCkirodeHuem sipisietcs H,S,
kotopas BeiTecHsieT H,SO, u3 cynabdaToB HEKOTOpHIX MeTauioB). Kwu-
cinota cpenneit cunbl H3POy4 BeiTecHsieT cunbHble, HO jJetyure HCl u
HNOj; 13 pacTBOpoB HUX COJIe NpHU YCIOBUM, YTO B PE3YJIbTATE PEAKIUU
obOpa3yeTcsa HepacTBopumasi cojb. M, HaKOHEI], CUIIbHBIC KHUCIIOTHI B3au-
MOJICUCTBYIOT C PaCTBOPaMHM COJICH JIPYTMX CUJIBHBIX KHCIIOT, €CJIH B pe-
3yJIbTaTe peakiuu oOpasyeTcs HepacTBopumas coiib: AgNO; + HCI =

AgCH + HNO; .

5. OTHolIeHHEe K HATPEBAHUIO
BoJIbIIMHCTBO KUCJIOT IpU HarpeBaHuu pasziararorcs. K Harpesa-
HUIO YCTOWYUBHI Julllb cepHas kuciota H,SO4 u oprodochopnas H;PO,

. Kucnotsl, koTopble pasznaratorcsi Ipu HarpeBaHuu, 00pa3yIoT JIETyure
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npoAyKThl. CamMbIM JIETYYUM KHCIIOTOW SIBJISIETCS aHTUAPHUJ YTOJBHOU
kuciotel H,COjs. Ilpu HarpeBaHuu oHa 0OpaTUMO pasjiaraercs Ha yriie-

KUCJIBIM a3 U BOAY:
H,CO; 2 CO, + H,0.

JletyuuMu SABISAIOTCSA NMPOAYKTHI PA3JIOKEHUS a30THOM, a30TUCTOM, Cep-
HUCTOU U psiJia APYTUX KUCIIOT:
4HNO; = 4NO,T + 0,1 + 2H,0.

K cobctBenno neryuum kuciotam otHocstess HCL, H,S u np.

XUMHUUYECKUE CBOMCTBA OCHOBAHUM

1. B3aumoaeiicTBHe ¢ BeleCTBAMH MPOTHBOIOJIOKHOTO
xapakTtepa (KHCJ0TaMH, KHCJIOTHBIMHU okcuaamu). O0pa3yrorcs
COJIb ¥ BOJA!

c kucaoroir 3Ba(OH), + 2H3;PO4 = Ba;(PO,), + 6H,0
¢ kucinoTHeIM okcugoM  Ba(OH), + N,Os = Ba(NOs), + H,0

2. Bs3aumoaeucTBHE € COJAMH

Peakunu ocHOBaHM ¢ COMSIMH (KaK M KHUCTIOT C COJISAIMU) SIBJISTFOTCSI
0OMeHHbIMU, CIIEIOBATEIBFHO, B PE3YJbTAaTe PEaKIUM 00pa3yeTcsi HOBOE
OCHOBaHHME W HOBas cojib. [Ipy OOBIYHBIX YCIOBUAX OOMEHHBIE PEaKIIUU
MPOTEKAIOT TOJBKO 8 pacmeopax W MPHU YCIOBUH, UTO B PE3YJIbTATE PEAK-
MU 00pa3yloTCsl Hepacmeopumvle B BOJIC BEIIECTBA WJIM BEIIECTBA, SIB-
asronuecs ciadvimu snekmpoarumamu ( B yactHoctu, NH,OH):

NH,Cl + NaOH = NH,OH + NaCl

CuCl, + KOH = Cu(OH),d + 2KCl
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3. CaoiictBa aM(OTEepPHBIX OCHOBAHHMH
(ambonauToB)
[Tonqo6oHO amdoTepHbIM OKcHAaM, aM(POTEpHbIE TUIPOKCHUIBI B 3a-

BUCUMOCTH OT MPHUPOJBI BEIIECTBA, C KOTOPHIM OHU B3aUMOJCHCTBYIOT,
MOTYT MPOSBJISITH HE TOJIHKO OCHOBHBIC, HO U KHCJIOTHBIE CBOMCTBA, CJIe-
JIOBaTEIbHO, B3aMMOJICCTBOBATh C BEIIECTBAMU KaK KUCJIOTHOTO (KH-
CJIOTBI, KHCJIOTHBIE OKCHJIbl), TAK ¥ OCHOBHOTO (OCHOBAHHUS, OCHOBHBIC
okcunbl) xapakrepa. [Ipu B3auMoaeicTBUM aM(OIUTOB C OCHOBAHUSIMU
B pacmeopax 00pasyrorcs komnaekcuole conu: Zn(OH), + 2KOH,.,) =
K,[Zn(OH)4],

B pacnjaséax - CpeIHUE COJIU U BOJA:

Zn(OH), + 2KOH,, = K,ZnO, + H,OT.

OcHoBanus Cr(OH); u Fe(OH); obnanaror cinaboBbIpaKE€HHBIMU
aMm(OTEepHBIMU CBOWCTBaAMH, MO3TOMY OHH B3aUMOJEHCTBYIOT TOJBKO C

pacIuiaBamu MIEJI0YEN WK NX KOHIEHTPUPOBAHHBIMU PACTBOPAMH.

4. OTHouIIEeHHEe K HATPEBAHUIO

K HarpeBaHuto yCTOWYMBBI JUIIL OCHOBaHUS, OOpa30BaHHbBIC IIIE-
nounbsiMu MeTauiamu (kpome LiIOH). OcHoBaHusi, 00pa3oBaHHbIE HUHBIMU
METaJJIaMH, IPYU MPOKAJTMBAHUU Pa3jiaraloTcsi Ha COOTBETCTBYIOUIUN OK-
CUJ U BONY:

2Li1OH = L1,0 + H,O

2Cr(OH); = Cr,0O; + 3H,0

HekoTopble OCHOBaHUS pa3jiaraloTcs Ja)ke Mpu oObIYHOW TeMIiepa-
type. K uum otnocsarcs NH,OH, AgOH, Hg(OH),:

NH,OH = NH;T + H,0

AgOH = Ag,0 + H,0.
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XUMHUYECKHUE CBOUCTBA COJIEA
1. OTHoOLIEHHUE K BO/e

a) pacmeopumocms coyieil B Boje paznuyHa. [Ipu atom xopowo
pacmeopumoti SIBIAETCS. COJib, PACTBOPUMOCTh KOTOPOU MPU OOBIYHBIX
ycaoBusix Oonpiie Ir Ha 100 T BOABL, Manopacmeopumol CUATAETCA
COJIb, PACTBOPUMOCTBH KOTOPOM cooTBeTCTBYET MHTEpBaTy 0,01-1,0 T Ha
100 r Boabr; HEpacTBOpuMOI - MeHee 0,01 r Ha 100 r BoabI;

b) Kucawie conu, Kak NMpaBuiIo, Jydllle PACTBOPUMBI B BOJE, YEM
COOTBETCTBYIOIINE CpeaHUE. OCHOBHbBIE COJIA, HATTPOTUB, PACTBOPUMBI
XYK€, YeEM COOTBETCTBYIOIINE CPEAHUE.

C) MOpu PAacCTBOPEHUHM MHOTHUX COJIEH B BOJE MPOUCXOJUT IPO-
LECC 2UOpoIu3a, KOTOPbIA COMPOBOKAACTCSA MOJIHBIM WM YACTUYHBIM

pazyiokeHueM coiu (cM. 1. «['uaponus conen»).

2. B3aumMopaeHcTBHE C KHCJI0TAMHU

- CM. «XMMHYECKHE CBOMCTBA KHUCIIOT.

3. B3zaumojaelicTBUe ¢ OCHOBAHUSIMH

- CM. «XMMHYECKHE CBOMCTBA OCHOBAHUI.
4. B3auMoaeHcTBHE C OKCHIAMU

- CM. « XUMHYECKHUE CBOMCTBA OKCUIOBY.

5. B3aumoaencTBHe ¢ COJISIMHU

Peaknuu B3auUMOJEUCTBHS COJIE MEXIy COOOM - OOMEHHBIE, TO-
ATOMY TP OOBIYHBIX YCJIOBHUSX OHH MPOTEKAIOT TOJIBKO B pacTBOpax,
IIPY 3TOM YCJIIOBHEM IPOTEKAaHMs PEaKIIUU SBIISICTCS 00pa3oBaHHE Majio-

pPacTBOPUMOM UM HEPACTBOPUMOM COJIM:
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BaCl, + Na,SO, = BaSO,4 + 2NaCl
AgNO; + KCl = AgCIl + KNOs.

6. B3zaumoaeiicTBue ¢ MeTa/LIAMHU

B pacmeopax coneit 0Ooisiee akTUBHBIM MeTaml (cM. 1. «B3aumo-
JEUCTBUE KHUCJIOT C METAJJIAMU) BBITECHSIET MEHEE aKTUBHBIN U3 COCTaBa
COJIH:

Zn + FeSO, = ZnSO, + Fel

Fe + CuSO4 = FeSO, + Cul

[Ipu 3TOM HEOOXOAUMO MOMHHUTH, YTO MOJIOOHBIE PEAKIIMU HENb3S
NUCATh C YYACTUEM WEN0UHbIX U WeTOYHO3EMEIbHBIX METAIIIIOB, KOTOPbIE
B PACTBOPE B3aMMOJEHUCTBYIOT MPEKJIE BCErO C BOJOM:

2Na + 2H,0 =2 NaOH + H,T
U, CJI€0BATEIbHO, BRITECHATH APYTOil METAJII U3 €r0 COJIM YKE HE MOTYT.

B pacnnasax (peakiusi oCylIeCTBIETCS 0€3 JOCTyNa BO3AyXa BO
n30exxaHue oOpa3zoBaHUsI OKCUIHBIX (ha3) B3aMMOACHCTBUE COJIEH C Me-
TaJlJJaMU UMEET CBOM OCOOEHHOCTH, MOCKOJIbKY MHOTHE COJIM TIPU Harpe-
BaHUU paszjararorcs. Kpome Toro, psii cTaHIApTHBIX JJIEKTPOJHBIX I10-
TEHIIUAIOB (PsiJl aKTUBHOCTHU METAJVIOB) CPaBEJIMB TOJILKO JJIs1 BOJHBIX
pacTBOopoB. B pacmiaBax mocienoBaTeIbHOCTh M3MEHEHUS aKTUBHOCTH
nHas. Tak, B yacTHOCTH, B paciiaBax Al okasbiBaeTcsi 00jie€ aKTUBHBIM,
YeM MIETOYHO3EMENbHBIE METAIIbI, U MOXKET BBITECHSTH MOCIEIHUE U3
UX COJIEH.

7. OTHOLIEHUE K HATPEBAHMIO

Tepmuuecku ycmounyuewl (TaBaTcsi 0€3 pa3IOKEHUs) CIEIYIONINE

COJIN:
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. OOJIBILIMHCTBO COJIEN IIETOUYHBIX METAIIIOB;

. CoJIM, 00pa30BAHHBIE KUCIOTAMU: METAKPEMHHUEBOU (Me-
TacwIKnKatel), oprodocdopHoit (optodocdarsl), raaoreHOBOIO-
POIHBIMU ((PTOPHUIBI, XJTOPHUIBI, OPOMUIBI, HOJIUIbI), CEPOBOAOPO/I-
HOM (Cynb(UIbl), A30TUCTOMN (HUTPUTHI).

Ilpu nazpeeanuu paznazaromcs:

. BCE COJIM azomHou kuciomul (HUTpaThl). IIpu 3TOM CO-
CTaB MPOAYKTOB PA3JIOKECHUS 3aBUCUT OT aKTUBHOCTU METAJIIa, 00-
Pa3yIoUIEro CoJib, HO BO BCEX CIydasx Bbiaensercs kucaopon O;:
2AgNO; = 2Ag + 2NO,T + O,T.

. Bce conu amMoHusl. [Ipu 3ToM, Kak mpaBUIIO, BIICIISIET-
cst NH;, unorga N, nnu N,O:

NH,CIl = NH;T + HCIT
NH,NO; = N,OT + 2H,0
NH,NO, = N,T + 2H,0

. BCE COJIU ceprucmot xuciomol (CyabpUTH) ¢ 00pa3oBa-
HUEM CYJb(PUI0B U CyIb(PaTOB B pe3yibTaTe PEaKIUU JUCIIPOTIOP-
ITUOHUPOBAHUS:
4K,S0; =K,S + 3K,SO,

= MOYTH BCE COJIU yeoabHou Kucaomul ¢ BbieneHuem CO;:
CaCO; = CaO + CO,T
He paznaratorcs nuinb KapOOHAThl IIEIOYHBIX METAJIOB (KpOME
KapOoHara JIUTHs).

= MHOTHE COJIM cepHol Kuciomsl (Cynb(aThl) IpU TEMIIE-
patype Bbime 700°C:
2CuS0, = 2Cu0 + 280,T + 0,7
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He pa3j1araroTcs Cy.]II)(l)aTBI HICJIOYHbBIX U HMICIIOYHO3EMCIIBHBIX MC-
TaJIJIOB.

u HCKOTOPLIC COJIX pa3J1ararOTCs I10J I[Cf/iCTBHGM CBCTAa.
2Agl = 2Ag + I,

Takue PCAKIIMH HA3bIBAXOTCA d)Oﬁ’lOXMMMU@CKMMM.
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KoHTpoJIb YCBOCHMSI TEMBbI

2. Tlo kakuMm mnpu3zHakam (KpUTEpPHUSIM) HEOPTaHUYECKUE
COCJIMHEHHUS TOJPA3ACIATCS Ha Kiacchl? Ha3zoBuTe OCHOBHBIE
KJIACChl HEOPraHUYECKUX coennHeHnn. [IpuBennTe nmpumepsl.

3. IlpencraButenu Kakoro Kjacca COEIMHEHHH HauOoJjiee
IMPOKO pacmpocTpaneHbl B npupoae? [louemy?

4. Kak oleHuTh B NPUHIMIIMAIBHOM IUIaHE CIIOCOOHOCTH
BEILIECTB B3aMMOJICHCTBOBATh MeXAy coOoi? Hanuiinre B Kayect-
BE IPUMEPA YPABHEHUS COOTBETCTBYIOIINX PEAKIIUHU.

5. B uem 0coOeHHOCTh aMPOTEPHBIX OKCUAOB U TUIPOKCHU-
noB? IIporymrOCTpUpyHTE ATy OCOOEHHOCTH COOTBETCTBYIOIIMMH
ypaBHEHUSAMU peakiuii Ha npumepe okcuaa xpoma(Ill).

6. Mexay npeacTaBUTENSIMU KaKUX KJIACCOB COCAWHEHUH
BO3MOKHO MPOTEKaHHE OOMEHHBIX peakiuii? B kakoMm ciydae npo-
TEKalOT OOMEHHbIe B3auMojercTBus? [lpuBeaure npumepsl COOT-
BETCTBYIOLUX YPABHEHUU PEAKLUM.

7.  Kakue oxcuapl Ha3bIBAKOTCS KHUCIOTHBIMH? Hamumure
dbopMyJibl Ba)KHEHIIUX KUCIOTHBIX OKCHJIOB U COOTBETCTBYIOLIUX
UM KHUCJOT. UTO ABISAETCA KPUTEPUEM COOTBETCTBUS KUCIOTHI U KU-
cinotHoro okcuaa? [loaTBepaure npumepamu.

8.  KoHkpeTusupyiuTe npolecc B3auMOACUCTBHUSA COJIEH C
MeTaiaMu. B 4eM 0COO€HHOCTD IIEIOYHBIX U IIEJI0YHO3EMETbHBIX
MetauioB? Hanmummre COOTBETCTBYIOIME YPABHECHUS PEAKIIUN.

9.  Kakwme cosm yCTOMYHBBI K TEPMAYECKOMY PaA3I0KEHUIO?

Kakue conu paznaratorcst Hanbosee Jerko?
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I'aaa 8. KoMILIeKCHBIE COeIMHEeHUSA

XyuMH4YecKasi CBfi3b B KOMIIJIEKCHBIX COCAMHCHUAX

Komnnekcnvimu naszvigaromes coeOunenus, 8 KOmopvix Npucymcm-
8YIOM 0OHA UJIU HECKONbKO KOBAJIEHMHbIX C853€ll, 00PA308AHHbIX NO 00-
HOPHO-AKYEeNnMOpPHOMY MEXAHUMY.

B TepMUHONIOTHM KOMIIJIEKCHBIX COCAMHEHUN OOHOp SJAEKTPOHHOU
napbl Ha3bIBAIOT JIUCAHOOM, aAKYenmop — KoOMnaekcooopazosamesiem. B
cootBeTcTBUU ¢ Teopueil Bepuepa (IlIBelinapus, Il monosuna IX Beka),
KOMIUIEKCOOOpa3oBaTeab M JIMTaHABI O00pa3yloT KOOPOUHAUUOHHYIO
(BHYTpEHHIOI) c(epy KoMIuIeKkca , KOTOpas MOXET ObITh HEUTpaibHOU
WM 3apsokeHHou. Hanpumep,

kamuonnwie komnaekcol: [Cu(NH;), >, [Co(H,0)s1*

anuonnvie komniexcol: [Fe(CN)g]”, [Co (NO,)s]™

dsotinwie (kamuon - anuonnwie): [Ni(NH;) ¢]° 2[Fe(CN)s]*™

netimpanshuvie komnaexcor: [Co(NH;)3(NO,);]° , [Ni(CO)4]°

[Ipu Hanucanuu (PopMyJibl KOMIUIEKCHOTO COCIMHEHHUSI KOOpIu-
HallMOHHAs1 cdepa 3aKI0YaeTCsl B KBaJpaTHble CKOOKH. B ciydae, ecnu
KOMIUIEKCHAsl 4YacTHULIA 3apsiKEHHAs, B COEAMHEHUU MPUCYTCTBYET 6HeUl-
HAA chepa - npomusouoH, KOMIEHCUPYIOIIUHN 3apsi] KOMIUIEKCHOW 4Jac-
tunbl: [Cu(NH;3)4]SO4, Kjs[Fe(CN)g]. Ecnn KOMIIIIEKCHBIN HOH SBIISETCS
KaTMOHOM, TO MOHAMM BHEIIHEH cdepbl YacTO SBISIOTCS KHUCIOTHBIC
QHUOHBI WK TUAPOKCUI-noHBI(OH) .

[lenTpaibHOE MECTO B KOMIIJIEKCHOM COCJAMHEHHH 3aHUMAET KOM-
IUIeKC000pa3oBaTe/ib — OOBIYHO TMOJOKUTEIBHO 3apSHKEHHBIA MOH Me-

Tajja:
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3+
[Co(NH3)6]Cl; - kommiekcooOpa3zoBaTenb katuon Co™

K;[Fe(CN)g] - KoMImuiekcoobpasoBateis kaTHoH Fe’ .

BaxnelmumMu KoMmIuiekcooOpa3oBaTensiMu ABISIOTCA d- 3ieMeH-
TBI: Ag+, Au’, Cu’, Cu2+, Hg2+, Cd2+, Zn2+, Fez+, Fe3+, C02+, Ni2+, Pt4+,
HEKOTOpBIe MeTaybl riaBHbiX moarpyn ( A, Mg®"), a Taxxke HekoTo-
pblie HEMeTalIbl, HarpuMep, kpeMunit B H,[ SiFq].

B ponu nuraHmoB OOBIYHO BBICTYMAIOT aHUOHBI WU TOJSPHBIE
MoJiekyJibl. Hampumep, wmonekynsl NH;  sgBasrorcs jimranmamMu B
[Co(NH;5)6]CI;, uX 4YHCIIO IIECTh; aHnonsl (CN) - jurasgsl B
K;5[Fe(CN)g], ux Takxe IIecTb.

Hawunbosnee yacto BcTpedaromuecs Jurat/bl:
neumpanvtwvle moaexyavt: H,O, NH;, NO, CO
uonwvi: F,CI, Br, I', OH', CN', SCN", NO", CO;”, S,0;:°".

Yucno auranaoB onpeaessieT KOOPAUHAIMOHHOE YHCIIO KOMILIEKCO-
oOpazoBareins. KoopanHanuoHHoe 4HCI0 (K.Y)— YUCIO AJIEKTPOHOJIO-
HOPHBIX ILIEHTPOB JIMTAHAOB (aTOMOB WJIM T-CBSI3€l), HEMOCPEACTBEHHO
B3aMMOJICHCTBYIOIIMX C KOMIUIEKcooOpazoBaTeneM. Haumbonee pacmpo-
CTpaHEHHbIE K.4 = 2,4 1 6. B cOOTBETCTBHH C KOOPAMHALIMOHHON TEOpUEH
A. BepHepa, 3HaU€HHE KOOPJMHAIIMOHHOTO YHCIIA OMPEACSETCS, TIPExKIC
BCErO, 3apsiI0M KOMIUIEKCOOOpa3oBaTesisi: YeM OoJiblie 3apsii KOMILIEKCO-
oOpasoBateisi, TeM OO0JbIlle KOOPJAWHAIIMOHHOE YHuCiIO0. BhIsBICHA Takke
3aBUCUMOCTH KOOPAMHAIIMOHHOTO YUCIa OT XapaKTEPUCTUK JIUTaH/Ia: YBe-
JUYCHHUE pa3Mepa JIMraHaa IPUBOAUT K YMEHBIIICHUIO KOOPAUHAITMOHHOTO
YuCa; JUIsl HeUTPAIbHBIX JIMTAHJ0B KOOPAMHAIIMOHHOE YMCIIO, KaK MpaBH-
JI0, BBIIIIE, YEM JIJISl 3apSKCHHBIX.

Hanpumep, B [Co(NH3)6]Cl; k.4 (Co3+) PaBHO IIECTH.
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DJIEKTPOJIUTHYECKAS AUCCONMNALNA KOMILJIEKCHBIX
coeTUHEeHM I

[Ipn pacTBOpeHMM KOMIUIEKCHBIE COEIUHEHUS (KPOME HEUTpalb-
HBIX) JUCCOIUUPYIOT Ha KOMIUICKCHBIE MOHBI M MOHBI BHEIIHEW c]ephl.
DTOT OpOIECC HA3BIBAETCS NEPBUYHOM JUCCOIMAIMEN KOMIUIEKCHBIX CO-
€IUHEHUA MW MNPOTEKAET OH KakK JJd CHJIbHBIX JJIEKTPOJIMUTOB:
K3[Fe(CN)s] = 3K + [Fe(CN)]”

JlanpHenmas auccouralnss KOMIUIEKCHBIX MOHOB B PacTBOpax
MPOTEKAET HE3HAUUTEIBHO, TaK KAaK JIMTaHAbl U KOMIUIEKCOOOpa30BaTeb
CBSI3aHbI IPOYHOU KOBAJIEHTHOM CBSA3BIO.

[Fe(CN)s]” S Fe’™ + 6 CN™
[IpyuMeHUB 3aKOH AEHUCTBYIOIIMX MAacC K PAaBHOBECHUSIM JIHUCCOLIMA-
I KOMIUIEKCHBIX MOHOB KaK K CJIA0BIM DJICKTPOJIMTAM, MOJYYHUM BhIpa-

’KeHHE KOHCTAHT HECTOMKOCTH KOMIIJICKCOB:

[Fe”"J[CN]°
Ky = =110""
[[Fe(CN)s]* ]

KOHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX HOHOB XapaKTEPU3YIOT
IPOYHOCTh BHYTPEHHEUW c(Pephl KOMIUIEKCHOTO coeauHeHus. YeM MeHb-
€ KOHCTAHTA HECTOMKOCTH, TEM YCTOMYHMBEE KOMILIEKC, TEM MEHBIIIE
KOHLIEHTpAIMsI B PACTBOPE MPOCTHIX MOHOB, BXOISIIUX B COCTAB KOM-
IUICKCHOTO MOHA. [ HaAriasiiHOCTH MOKHO IIPUBECTA KOHCTAaHThHI HE-
CTOMKOCTH JIJISI KOMIIJICKCHBIX HOHOB ME/JIH:

[Cu(CN) ] S Cu* +4CN°  Kyuy=5 107
[CulNH;),]*" & Cu®" +4NH; Ky=4,6" 10"
[Cu(CD),]> S Cu™ +4CI°” Ky=2 10"
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B npuBeneHHBIX NpUMEpPax BUAHO, YTO CAMBIX CTOUKUUA KOM-
2- o 2-
miekc [Cu(CN),]™, a Hectorikuii - [Cu(CI)4] .

I XapakTepuCTUKU yCTOMYUBOCTH KOMIUJIEKCHBIX HOHOB MPH-
MEHSIIOT BEJIMYMHY, OOpATHYI0 KOHCTAHT€ HECTOMKOCTH; €€ Ha3bIBalOT
KOHCTaHTOW yCTOMYHUBOCTH Kly. Ky =1/Kjy.

2+ 2+ — 2+
I[J'DI [CU.(NH3)4] Cu” +4 NH3 - [CU.(NH3)4]
2+
[[Cu(NH;)4] " ]

Ky = =2,1"10"
[Cu”"][NH,]*

Ecau HeoOxoauMo pa3pyliuTh KOMIUIEKCHOE COCIMHEHHE, TO HOH
KOMILIEKCOOOpa3oBaTesi CBA3BIBAIOT B MaJOPACTBOPUMOE COCIUHEHUE,
npousBeseHue pactBopumoctu (IIP) xoTtoporo ropasgo MeHbIe, 4eM
KoHcTaHTa HecTolikocTu (Ky) komruiekcHoro nona. Hanpumep, npu nei-
CTBMHM Ha PacTBOP KOMIUIEKCHOW COJIM MeIu CYJb(PUI-aHUOHOM KOM-
IeKCo00pa3oBaTelib CBA3BIBACTCS B MajlopacTBopuMoe coeanuerne CuS
Y BBINAJAET B OCAJIOK.

[Cu(NH3)4] CI, + K,S = CuSy++ 2KCI + 4 NH;

Yem Oonpiie Ky xoMmiiekcHOro nona u yeM menblie [P nmomydaro-
HIEr0 COCIUHEHHS, TEM JIETYe pa3pylIUTh KOMILUICKCHBIM HWOH, CIABHUTas
PaBHOBECHE THUCCONMAIMY KOMIUJIEKCHOTO MOHA BIIPABO.

Ecnu Heo0Xx0AMMO MOHU3UTH JUCCOLMAIMI0 KOMILIEKCHOTO HO-
Ha, T.€. CIBUHYTh PAaBHOBECHUE JUCCOIMAIIMU BIIEBO, K paCTBOPY, B COOT-
BeTcTBUM C npuHiunoM Jle-Illarenbe, 100aBIsSIOT BEIIECTBA, BXOASAIIUE
B KayecTBe JUTraHa0B B KoMIUIEKCHBIM MOH. [ [Cu(NH;)4] 2+(ero JIHAC-
conuarus [Cu(NHj3)4] 5 ot +4 NH;) paBHOBecHs CMECTUTCS BJie-

BO ¢ BBeJeHuem NHj(ra3.) unu pacrBopa NH,OH.
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HomeHKk1aTypa KOMILIEKCHBIX COeTMHEHH
B coOTBETCTBUU C COBPEMEHHON HOMEHKJIATYPOM, MPUHATOU B
1963 rony, B Ha3BaHMUSAX KOMIUIEKCHBIX COCIMHEHUN HCIIOJB3YIOT ClIe-
TYIOIITUE OCHOBHBIE TOJOKCHUS:
¢ Ha3BaHUE JIFOOOT0 COSAMHCHUS YUTACTCS CIIpaBa HAJIEBO,
T.€. CHauajga yKa3blBa€TCSd aHUOH, 3aT€M KAaTHOH. JTO MPaBHIO
MPUMEHUMO K HAa3BAaHUIO HE TOJIBKO KOMILUIEKCHBIX, HO JIOOBIX XH-
MHUYECKUX COCIUHCHUM;
¢ HA3BIBAIOT AaHUOH B MMEHUTEIHHOM MAjCKe, 3aTeM Ka-
THOH B POAMTEIBHOM Tajaeke. Ha3zBaHWe KOMIUIEKCHOW YaCTHIIBI
(HeHTpaIpHOU, KATHOHHOW, aHUOHHOM) - OJTHO CJIOBO;
¢ ©CIIM KOMIUICKC SBJISICTCS KATHOHHBIM, YKa3bIBaeTCS
PYCCKO€ Ha3BaHUE KOMILIEKCOOOpa3oBaTeiIsl B pooumebHOM Tia-
JIe’Ke C YKa3aHUEM €T0 CTEIICHU OKUCIICHUS:
¢ €CIIM KOMIUICKC SBJIICTCS aHMOHHBIM, TO HMCIIOJB3yeTCs
JATUHCKOE Ha3BaHHWE KOMILIEKCOOOpa30BaTelsl B UMEHUMENbHOM
najgexxe ¢ gobGaBiaeHueM cyddukca «ar» M yKazaHHEM CTETIEHU
OKHUCJICHUSI KOMITJIEKCOOOpa30oBaTels;
¢ ©CIIM KOMIUICKC SIBJISICTCS HEUTPAJIbHBIM, TO HCIOJB3Y-
€TCsl pPyCCKOE€ Ha3BaHUE KOMIUIEKCOOOpa3oBaTessi B UMEHUTEIHHOM
najie’xe 0e3 yKa3aHUs €ro CTEIEHU OKUCIICHUS;
¢ Ha3BaHUs BAXKHEHIINX JIUTAHIOB:
a) HerTpanbHbIX Mosiekyn: H,O — akBa, NH; — ammun, CO —
kapOonms1, NO — aHutpo3ui , CS — THOKapOOHUIT;
0) F- dropo, CI'- xnopo, ~, Br - 6pomo, I' - nogo, OH - rugpoxco,
CN'- mmano, SCN'- pomano wunu tuoruoHato, NO, - HUTpO,

2—
C,0,4” okcaiaro;



189

X YUCJIO JIUIragoB B COCTAaBC KOMIIJICKCHOM qacTHUullbl YKa-

3bIBACTCA I'PCUCCKUMU YUCIUTCIIbHBIMU

X8 10 BUAY JTUIaHAOB KOMILUICKCHBIC COCOAMHCHUSA ITOApPa3-

ACIIAIOTCA HA.

AKBAKOMNJIEKCbL - JINTAHIAMU ABJISIOTCS MOJIEKYJIbl BOJIBI,
Hanpumep, [Cu(H,0)4]SO,4 — cynbdat TerpaakBamenu (11),
[Cr(H,0)6]Cl; — xmmopup rexkcaakBaxpoma (I11)
AMMUHOKOMNIIEKCbl — JUTAaHJAMU SBJISIFOTCS MOJIEKYJIbl aMMHaKa,
HaIrpumep,
[Ag(NH5),]OH — runpokcun auammuncepeopa (1),
[CA(NHj3)](NOj3), — HuTpat rekcaammunkaamus (1)
2uOpoKkcokomniekcol — muranaamu saisitorcs (OH)™ nonsl,
Hanpumep, Na,[Zn(OH),] - TeTparuipoKCONMHKAT HATPUS
Na;[AI(OH)g] - rekcaruipokcoaitoMMHaT HATPHUS
cMeulanHvle — JINTaHAaMU SIBJISIOTCS] Pa3HbIE MOJICKYJIbl M HOHBI,
Hanpumep, [Co(NH;3)4(NO,)CI] NO3; — HUTpaT XJOpOHUTPOTETPa-
ammuHkoOaneTa (I11),
K;[Fe(CN)g] - rexcarmmanodeppar (111) xanus
K[Pt(NH3)CI;] - TpuxnopoammunmiatuHart (II) kanus:

[Pt(NH3),Cly4] - TeTpaxiopoauaMMUHILIaTHHA
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KoHTpOoJIb YCBOCHMSI TEMbI
1. Ha3are komiuiekcHble coenuHeHus: K;[Co(NO,)s],
Cs[Ag(CN)], Na;[Ag(S:05),], [Zn(NH;)4](NO3)s,
[Co(H,0),(NH3)4]CI,, Na;[AlFs] u Hanucath ypaBHEHHUS SJIEKTPO-
JUTUYECKON TUCCOIMAIIMN JITHUX COCAMHEHUM; YKa3aTh B ATUX COCIH-
HEHUSIX KOMIUIEKCHBIE MOHBI, KOMILIEKCOOOpa30BaTeNb, €ro 3apsi/l,
K.4., JINTAH/IbI, BHEIITHIOI U BHYTPEHHIOIO C(ephl.

2. Hamucarh KoOpAWHAIMOHHBIE (DOPMYIIBI, UCXOJS M3 TOTO, YTO
koopauHanronHoe uuciao Co (III) paBHO 6, WIS ClAeAyrOIIUX COEIUHE-
Huii: a) Co(NO,); 6 NH;, 0) Co(NO,); " 3 NH;

B) Co(NO,); 'KNO, 2NH; 1) Co(NO,); 3 KNO,

Ha3BaTh mosyuyeHHbIE KOMILJIEKCHBIE COEIUHEHUS, yKa3aThb THI
xOMIUIEKCHOTO HMOHA, €ro 3apsij, BHEUIHIOI W BHYTPEHHIOK CcQephl,
KOMILJIEKCOOOpa30BaTelib, TUTAH/IBI.

3. JlaTh ompejeneHrne KOHCTAHThl HECTOMKOCTH KOMILIEKCHBIX HO-
HOB, IPUBECTU BBIPAXKEHNE KOHCTAHTHI HECTOUKOCTH JIJI1 KOMIUIEKCHOTO
coenuHenus: [Zn(NH;),] CI,.

4. KOHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX HOHOB [Ag(CN),],
[Au(CN),]” , [Cu(CN),]” uMeroT 3Ha4eHms, cooTBeTCTBeHHO: 1107
510" *°, 1'10” '°. Kakoii u3 >Tux HOHOB camsbIii mpouHeri? HarmmcaTs
ypaBHEHHUE AUCCOIUAIMN KOMIUIEKCHBIX MOHOB W BBIPA)KCHHE JIJII KOH-
CTaHThl HECTOMKOCTH 3THX KOMILJIEKCHBIX HOHOB.

5. OnpenenuTs 3aps]i KOMIUIEKCHBIX HOHOB U COCTaBUThH (hOPMYJIbI
KOMIIJIESKCHBIX COCIMHCHHH C TPUBCICHHBIMH HIKE KAaTHOHOM HWJIH

AHHNOHOM:
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[Bi*'1,] [Co® (H,0),CLy] [Cr’"(NH;)5CI]
[Ni®*(CN),],  [Co®"(NH;), (NO,),] [Pt*"(NH;); (NO,)]
[Cu®(NH3),]  [Cr¥7(H,0)4CLy] [Pt“I(NH;) CL3]

Hpuaoxenue

Y CTOMYUBOCTH HEKOTOPHIX KOMITJIEKCHBIX HOHOB B BOJTHBIX
pacTBOpax Mpu KOMHATHOM TEMIIEpATYype

Kommiekc- Kueer | Kyer Komnaexcnabiit | Kyget
HbIN NOH HOH

[Ag(CN),l | 171077 [ 17107 [[Ag(S,05),]" | 17107 "
[AgNH),]” [7°10°% [1,5°107 |[cdCN), > [110°"7
[CoNH3)6]”" | 6-1073° |1,3°10%° |[CA(NH;),]°" |8 10°°
[CuNH3), " [5-10™ [2,5°107 [[Cu(CN), > |5 107
[CuCL]* 2-10* [5°10° [Ni(NH3)]™ |2 107°
[Zn(NH;),]"" [4-107"° [2,5°10° |[Ni(CN),]> |3 10°'¢
[Zn(CN),> | 610" 1,6 10"

[Fe(CN)]* | 1°107% |[1°10°

[Fe(CN)> |1100* [110%
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I'naBa 9. TEOPETUYECKHUE OCHOBBI OPT AHUYECKOM
XUMHUHU

1.1. Knaccupuxkanusi opraHm4ecKux coelMHeHN

Uuciao W3BECTHBIX OPTaHMYECKUX COCAWHECHUM K HACTOSIIEMY
BpeMeHH cocTaBisieT cBhiie 10 miH. Takoe MHOrooOpa3ue opraHuye-
CKMX COCIMHEHUW OOYCIIOBJIEHO CIIOCOOHOCTHIO aTOMOB YIjepoja Co-
CIMHATHCSA JIPYT C IPYyroM ¢ oOpa3oBaHWEM IICTICH, IMKJIOB U JAPYTHX
KapKacoB C MPAaKTUICCKH HEOTPAHUYCHHBIM YHCJIOM aTOMOB YTJIEpO/Ia.

B ocHOBY knaccugpukayuu OpraHUYECKUX COEIUHEHUHN MOJIOXKe-
HBI JIBa BAXXHEUIITUX MPU3HAKA:

¢ CTPOCHHUEC YIVIEPOAHOI'O CKEJIECTA MOJICKYJIBI,

e HajJM4Me B MOJIeKYyJe (PyHKIIHOHAJIbHBIX IPYIIII

Jns m300pakeHUss OPTraHMYECKUX COCAMHEHHHM HCIOIb3YIOT
(GOpMyJIBl CTPOEHUS, TO €CTh CHIPYKMYPHbBIE YopMYIbl — N300pAKEHHE
Ipd MOMOIIM XUMHUYECKUX CHUMBOJIOB IIOCJIECIOBATEILHOCTH CBSI3bIBA-
HUSI aTOMOB B MOJIEKYJIE.

B Hacrosiee BpeMsl CUMTAETCs, 4TO OJHA MpsMas JIMHUA, COCIH-
HAIOI[AsA JBA aToMa, 0003HAYAET 0OHYy 2-X INeKMPOHHYI C8:a3b (IIpO-
cTasi CBsi3b), HA OOpa30BaHHUE KOTOPOW 3aTpauuBaeTCs MO OOHOU 6a-
JIEHMHOCMU OT KaXKJI0T0 U3 CBSI3aHHBIX aTOMOB.

Opranuyeckue COCIUHEHUS MOTYT ObITb C OTKPBITON (HE3aMKHY-
TOM) YIJIEPOAHOMN LIEMbIO, TAKUE COCAUHEHUS HA3bIBAIOTCS AuUKIUYE-
CKUMU; YUKIUYECKUEe COeOUHEHUA — COCOVHECHUS C 3aMKHYTOW YIJIe-
POJIHOU LETIBIO.

[IpocTeUIMMU TPEACTABUTENSIMU  ALUKIUYECKUX COCIUHEHUN
ABJISIFOTCS YIJIEBOJIOPOJIbI — HACHIIICHHBIE (@/1KAHbBl) N1 HEHACHIIIICHHBIC

(a1Kenbl, anKaoueHvl, AJIKUHbL).
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AJIKAHBI

ol
H—(lj—C (I: (I: IC_H 58] 051 CH3—CH2—CH2—CH2—CH3
I
H H HH H

H. — [ICHTaH
pa3BepHyTass M  COKpAIllEHHAs 3alUCh CTPYKTYpHOU (OpMyIibl

AJIKeHBbI AJIKaIUeHbI AJIKHHBI
CH; - CH=CH, CH,=CH-CH =CH, HC = CH
MPOIEH (TIPOMUJICH) oyragues- 1,3 3TUH (ALETUJICH)

Y IUKINYECKUX COCIVUHECHUN Pa3JIUYalOT KapOouukiudeckue u
cemepoyuxknuyeckue coenuHenus. Kapoomukinueckue coequHeHus (B
[IUKJIE TOJIbKO aTOMBI YIJIEpO/Ia) EJISTCA Ha JBE TPYIILL: aaupamuye-
CKue uyukauueckue (anuyuxauueckue) u apomamuyeckue. Yucno
aTOMOB yTjiepoda B ITUKJIE MOXET OBbITh Pa3HbIM (OYEBUIHO, YTO HaM-
MEHBIIIEE YUCJIO aTOMOB YIJIEpO/ia B ITUKJIC — TPH):

H H H IIMKJIONPONAH IMKJIONEHTaH  IMKJIOreKcaH

PononauanbHUKOM apomamuueckux YriieBOJAOPOJOB (apeHOB)
SBIIsIeTCA OeH30JI — coeanHenue coctaBa CgHe:

30 O
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I'emepouuxknuueckue coequHEHUS B IUKIIC, KPOME aTOMOB yTJIe-
pojia, cojaeprKaT OJWH WIIM HECKOJIBKO aTOMOB JIPYTHUX JJIEMEHTOB — Te-
tepoaTtomoB (O, S, N, P u ap.):

IUPPOIT Gypdypon

Takum 06pa3oM, KilaccuPUKALMIO IO MPU3HAKY CTPOCHUS YTIEPOHOTO
CKEeJIETa MOYKHO MPEJICTaBUTh CXEMO:

Oprannyeckue COECIUHEHUS

anuKIndeckue (anupaTuieckue)

UKJINYECKHE

! ! | }

HACBIIIICHHBIC | HEHAaCHIIIIEHHBIE AKT COCTOHT LAKI COCTOMT H3
(mpezienbHbie) | (HempesenbHbie) TOJILKO W3 aTOMOB aTOMOB yTJIepoJia
yriepojaa U JIp. DJIEMEHTOB
KapOOLMKIINYE- reTePOLIUKIAYE-
CKHC CKHe
ATUIUKINYECKUE apoOMaTUYECKHUE

Knaccudukamnuss opraHM4ecKUX COCTWHEHUH, OOYCIIOBJICHHAs Xa-

pakTepoM (PYHKIMOHAJBLHOM IPYNIbI, IpHBeAcHA B Ta0M. 1.
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OCHOBHBIE KJIaCChl OPTaHUYECKUX COEUHEHUIN

Taomuma 1

OyHKIMOHAIBHAS TPYIIa HaszBanue kiacca | Ob6mas popmyna
["anoren-
—F, - C1- Br, - I (Hal) MIPOM3BO/IHBIC R — Hal
— OH ruagpokcunbHas Cnuptsl, peronsr | R — OH
— OR  ankokcuiibHas [Ipoctbie 3¢upsl R-OR
—SH  THOJBHAA TroJIBI R - SH
(THOCTIUPTHI)
Tuospupst
— SR ankunTHOIbHAS (cynbdunn) R - SR
—SOzH cynbdoHoBas Cynb()OKUCIOTHI R — SO;H
R—-NH,, R
— NH,, =NH, —-N = amuno | AMHHBI ,\
R'\/NH, R* N
R R"
—NQO, Hurpo Hurpocoenunenuss | R — NO,
—C=N 1mmano Hurtpuis R-C=N
Anbneruael, R — CHO,
>C =0 xkapOoHUIbHA KeTonsl R'_
R-C=0
0O KapOoHoBrie R — COOH
&z
— C—-OH «kapOokcunbHas | Kucnorsl
0
— C-O0R (-COOR) CnoxHbie 3(Upbl R - COOR
AIKOKCUKApOOHUIIbHAS
-0 AmMunapl R — CONH,

— C— NH, xapOokcamuHas
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KOHTpOJIb YCBOCHUS TEMbI

1. 9manon, Mcroap3yIOMMUNACS KaK aHTUCENTUYECKOE CPEICTBO IS
00pabOTKHU KOXKHBIX TOKPOBOB, nmeeT ctpoeHue C,HsOH.

K kakoMy Kiaccy MpOU3BOJIHBIX YIJIEBOJOPOI0B OH OTHOCUTCS?

2. llenuyunamun NpuUMEHSETCS KaK MPOTUBOSAUE TIPU OTPABJICHUN

TSOKCJIBIMU MCTaJULIaMH, UMCCT CTPOCHHUC:!

cH,
HS -C - CH-COOH
CH; NH,
Kakue pyHKIIMOHANBHBIE TPYIIBI BXOAST B €r0 COCTaB?

3. B cocTtaB MHOTHMX OEIKOB MOKPOBHBIX TKaHEH BXOJUT HMCTEHH, €T0

CTPOCHIC: 11 S —CH, — CH - COOH

NH,
Ha3BaTh QpyHKIIMOHATbHBIE TPYTINBI

4. I'nymamunoeas Kucioma — TPOTEUHOTEHHAs (BXOJIUT B COCTaB
oenkoB); umeet ctpoenue: HOOC — CH,— CH, — (le — COOH
NH,

Kakue ¢pyHKIIMOHATBHBIE TPYIIbI OHA COAEPKUT?
5. B xpanuBe conepxkutcs BemecTBo, nmeroniee crpoeane H — COOH

OHpC)IGJII/ITB N Ha3BAaTh KJIACC COCANHCHU .

6. Kapoonosasa kucaoma, obnanaroiiasi aHTUCENTUUYECKUMHU CBOMCTBA-

MU, UMEET CTPOECHUE:

OH

Kakoii kj1acc mpou3BOJHBIX YIJIEBOJAOPOIOB OHA MPEICTABIIACT?
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7. IlpoaykToMm paciielieHus TJIMKOoreHa (KHUBOTHOTO Kpaxmalia) B
MBIIIIIAX SABJISETCS MOJI0UHAA KUCA0mMA, UMEIOIAs CTPOCHUE:

CH; - (éH — COOH
H

Ha3BaTh (yHKIIMOHAJIBbHBIE TPYyMIbl B ee cocraBe. Kakoil 310
KJIACC COEAMHEHUS 110 NPUPOAE QYHKIIMOHAIBHBIX TPy’

8. AMUHOKHUCIIOTA JlelyuH, BXOJAIIAsl B COCTaB TOPMOHA OKCUTOIIMHA,
umeer ctpoeane: CH; — CH-CH - COOH

éH3 NHZ
Ha3Bath pyHKIIMOHANBHBIE TPYIIIBI, KOTOPbIE OHA COJIEPHKUT.

9. sluTtapnasi kucjaoTa, oOpasyroIiascs B MpoIecce yrieBOJHOrO 00-
MeHa, umeet ctpoenne: HOOC — CH,— CH, — COOH.

VYkazarh (pyHKIIMOHANIbHBIE TPYMIIBI, KOTOpPbIE OHA coaepxuT. Ha3parhb
KJIACC COCAMHEHUS, YUUTBIBAsT MPUPOAY (DYHKIIMOHATbHBIX TPYIIII.

10. Jusmunoewtit (cepnwtit) 3¢gpup (C,Hs — O — C,Hs) — mnpexpacHbrit
PacTBOPUTEIIb, UCIOIB3YETCS JJIsl SKCTPAKIUU >KUPOB U MHOTHX JIPY-
I'MX OPraHUYECKUX COCTUHEHU.

K xakomy kiaccy mpOM3BOJAHBIX YTIIEBOJAOPOIOB OH OTHOCUTCSA?

11. Abnounasa xkucioma MMpPoOKO pacpoCTpaHEHA B PACTCHUSIX: psIOU-
He, ku3uiie, s0mokax. O0paszyercs B mukiie Kpeodca.

®opmyna: HOOC — CH, — gH — COOH
H

Kakue pyHKIIMoHaNbHBIE TPYIINBI OHA COJEPKUT?

12. Ilympecuun, oOpa3zyercs Npyu THUEHUU OEJIKOBBIX BEUIECTB, UMEET
CTPOCHHUC NH2 — CH2 — CH2 — CH2 — CH2 — NH2

Ha3Bars knacc COCIMHEHWH M yKa3aTb, YEM OINPEACIACTCA NPUHAJ-
JIEXKHOCTh K KJIaccy?
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13. T'inuepuH BXOIUT B COCTaB OOJIIIIMHCTBA OMBUISIEMBIX JIMITH/IOB,
ero (popmymna: CH2 - CH CH2
OH OH OH

K xakomy kiaccy mpOU3BOJHBIX YIIIEBOJAOPOIOB OH OTHOCUTCSA?

14. Mouesuna (nnaMu1 yroJibHOM KUCJIOTHI, KapOaMK) - BaKHEHIIUN
a30TcoAEep KAl NpOYKT OEIKOBOro ooMeHa U 3(PPEKTUBHOE a30TCO-
nep:xaiee ynoopenue. Ctpykrypsas popmyna: H,N — q —~NH, .,
O

Kakue (QyHKIIMOHATbHBIE TPYIIbI OHA COJEPIKUT?

1.2. OCHOBBI COBPEMEHHOI HOMEHKJIATYPbI
OPraHUu4YeCKUX COCAMHEHU I

Hctopudecku CIOXKWINCh TPU OCHOBHBIX Pa3HOBUIHOCTH HO-
MEHKJIaTyphl, TO €CTh CBOJIa IIPaBUJI, IO KOTOPHIM HA3bIBAIOT OpraHUYe-
CKHE COCAUHEHUS: MPUBUATbHAA, PAYUOHAILHAS U CUCEMAMUYECKASL.

TpuBuanabHas (ot nart. trivialis — OOBIKHOBEHHBII) HOMEHKJIATY-
pa — 3TO, MO CYTHU, COBOKYITHOCTh MCTOPUYECKHU CIIOKUBIIUXCS Ha3Ba-
HU, OTpaXkalollUX, KaK MPaBUJIO0, UCTOUHUK IMOIYYEHHS] OpPTraHUYECKO-
ro COEIUMHEHUS (HampuMmep, MypaBbUHAs KHUCIIOTA COAEPKUTCSA B BhIJIE-
JICHUSX KeJie3 HEKOTOPBhIX BHJIOB MYPaBbEB, BaJIEPUAHOBASI KUCIOTA —
B KOpHSX BaJiepMaHbl, MOUYEBUHA BIEPBbIE OOHAPYKEHA B MOYE) WIIH
YKa3bIBAIOMINX Ha SIBHbIE OOIIME MPU3HAKU: OT rped. glykys — cnaakwii
MPOM3OLIIN HAa3BaHMS [IIOKO3bI, MHUIMHA, muiepuHa. [TockonbKy Tpu-
BHAJIbHBIE HA3BaHUSI, KaK MIPABUIIO, HE CBSI3aHbI CO CTPOEHUEM BEIIECT-
Ba, TpUBHUAJIbHASI HOMEHKJIATypa, C(POPMUPOBABIIASICS HA TIEPBOM ITarie
Pa3BUTHSI OPraHUYECKOW XUMHUHM, IO MEPE OTKPBITUSI U CHUHTE3a HOBBIX
BEILIECTB OKa3ajlach OYEHb HEYNOOHOW B CBSI3M C HEBO3MOXHOCTHIO 3a-
MOMUHAHUSI OTPOMHOIO KOJIMYECTBA Ha3BaHWU. TeM HE MeHee psll TpU-
BUAJbHBIX Ha3BaHUM (B 4acTHOCTH, O€H30:, (heHOJI, OCH30HHasT KHUCJIO-

Ta) paspeiCcHbl K HCIIOJIb30BAHUIKO COBPCMCHHBIMU IIPpABUJIAMHU HO-
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MEHKJIaTypbl, MHOTUE Ha3BaHUA: MypaBbUHAs, YKCYCHAs, MOJIOYHASL KU-
CJIOTHI, (popMasibAETUI, alleTOH, TIIOKO3a U MHOTHE JIPYrue — IITUPOKO
HCIIOJIL3YIOTCSl MCCIIEIOBATEISIMU B 00JJACTU XMMHUHU U CMEKHBIX HayK B
HACTOSILEE BPEMSL.

PanunonajabHass HOMEHKJIATypa sBWJIACh IIONBITKOW CBS3aTh
CTPOECHHUE BEIIECTBA M €r0 Ha3BaHWUE, IIPU ITOM BEIIECTBA paccMarpu-
BAJIUCh KAaK IIPOM3BOJHBIE IPOCTEUIIUX CTPYKTYP COOTBETCTBYIOLIETO
psama: CH; — ?H — CHj CH; -CO-CH,-C - CH;

CH; ) )
TpuMeTuaMeTaHn (1) Kak Mpou3BOIHOE METaHa, alleTWJIAlEeTOH (2) Kak
IIPOM3BOAHOE allETOHA U TAK JaJIee.

[lockonbKy B Ha3BaHUSIX OOJBIIMHCTBA CIIOKHBIX BEMIECTB HC-
IIOJIB30BaTh ATOT MOAXOJ MPAKTUYECKA HEBO3MOXKHO, PAllMOHAIbLHAS HO-
MEHKJIaTypa He MOJIy4Yusa LHUPOKOrO pacupOCTPAHEHHUS.

CucremaTn4yeckass HOMEHKIIATYpA, SIBJSIOMIASICS COBPEMEHHOU M
OOILETPU3HAHHOM, MPEICTaBIsIET COO00M pe3yabTaT NEUCTBUTENBHO Ha-
YYHOI'O ITOAXOAA K B3aMMOCBSI3U MEXAY CTPOCHUEM U HA3BAaHUEM Opra-
HUYECKOTO coeauHeHus. lIpaBuiia CHUCTEMAaTHYECKOW HOMEHKIATYPbI
ObUTM OOCYXKJIEHbI M PEKOMEHJ0BaHbI sl ucnoib3oBaHus [UPAC —
MexayHapOaHbIM COKO30M TEOPETUUYECKOW U MNPUKIAJIHOM XUMHUU B
1957 n 1965 ronax.

Hanbonee ygauHpM BapuaHTOM CHUCTEMaTUYECKOWM HOMEHKJIATYpPhI
ABJIIETCS 3aMEeCTUTEIbHbIM, OCHOBBI KOTOPOTO M3JIOKEHBI JaJIee.

CucremaTnyeckasi HomeHkJjaarypa IUPAC
(3amecTHTEJBLHBIA BAPUAHT)

CucTeMaTuyHOCTh MOAXOAA, YTO OMNPEAENSIeTCs Ha3BaHUEM HO-
MEHKJIATYpPbl, 3aKJIFOYAETCS, PEXKJIE BCETO:
o B BBIOOpE OCHOBHOM yriieponHoM (pojoHayajibHOM) LEnH U

YHUBCPCAJIIbHOCTHU 0003HAUYCHUS €€ JJIMHBI,
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0 KJIacCU(pUKAIMK COENMHEHMS, UCXOAs W3 crapuied (yHK-
MOHAJIbHOM (XapaKTEePUCTUUYECKOI) TPYIIIIbI;

o COOJIIOIEHUU CTPOTrOM OUYEpPETHOCTH COCTABHBIX YacTeW Ha-
3BaHUSI.

OcHoBHast ©H(pOpMAaITUs B 9TOM IIJIaHE MPEACTaBICHa B TaOnuie 2
(c.31).

PaccMoTpuMm mpaBuia CUCTEMaTM4eCKOM HOMEHKJIATYphl, MOCTe-
MIEHHO YCJOXHSS COCAUHEHMs. [Ipu smom npedxcoe 6ce2o HeobX00UMO
VACHUMb!

a) MOCJIE0BATEIbHOCTh COCTABHBIX YacTe Ha3BaHUA, Kak JIt000-
r'0 JPYTroro CJioBa ¢ MO3ULIMI MOP(HOIOTHYECKOTO CTPOSI, BKITFOUYAET:

MPUCTABKAa (3aMeCTUTeJ M) — KOpPeHb (IIABHAS VIVIEPOAHASA
nenb) — cvppurcel (kpatHocTh cBA3N) — cypdurc II (pyHk-

HMOHAJILHAA ITPyNIa)

Takue nmpu3HaKU CTPOEHUSI COCIUHEHHUS, KaK INIaBHas yriiepojiHast
1enb (KopeHb) U KpaTHOCTh cBA3U (cydpdukc 1) mpucyTcTBYIOT BCeraa,

3aMECTHUTCIIN U q)YHKHHOHaHbHBIC I'pyHIibl MOT'YT OTCYTCTBOBATD,

0) rmaBHasi yriepoAHas LEeNb ONpeAesseTcss Kak HauOosee JJIUH-
Has, coliepXalias CTapllyl0 (PyHKIHOHAIbHYIO TPyNHNy; MPHU OTCYTCT-
BUM TAaKOBOW pacCMAaTpUBAETCA II€Mb, COIEpIKalllasi MaKCUMaJIbHOE YHC-
JIO KPaTHBIX CBS3EH WU 3aMECTUTEIIEH;

B) Ha4aj0 HyMepaluu OCHOBHOM YIJIEPOMHOM MU OMpPEAeseTCs
B COOTBETCTBUU C KPUTEPUSIMH, NMPUBEICHHBIMUA B HUXHEH 4acTH TaO-
JULBIL;

I') TIOJIOKEHUE 3aMECTUTENIEH, KPATHBIX CBA3€H M (PYHKLIHMOHAJIb-
HBIX TPYIN yKa3biBaeTcs nudpamu uepes aeduc, Mexay uudppamu cra-

BUTCS 3arsTas; MOJO0KEHUE 3aMECTUTENsl yKa3bIBaeTca Lupor nmepen
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€ro Ha3BaHHUEM, TMOJOXKEHUE KpaTHBIX CBsI3ed U (YHKIHOHAJIBHBIX

rpynn — uu@pamMu mocje ux yKkazaHus;

1) 3aMECTUTEIIN YKa3bIBAIOTCA B aJ1()aBUTHOM TTOPSIJIKE;

€) IpY HAJIMYUM KPATHBIX CBSI3€M B HA3BAHUU YKA3bIBACTCS CHayYa-
Jla IBOWHAs, 3aTEM TPOHHAS CBS3b;

) MPU HAJIMYUH HECKOJIBKUX 3aMECTUTEJICH, KPaTHBIX CBSI3EH U
(GYHKIIMOHATBHBIX TPYII MX KOJIMYECTBO MOATBEPHKAACTCS COOTBETCT-

BYIOIIMMHU I'PCUCCKHUMHU YHUCIUTCIIbHBIMHU.

30
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Tab6mauia 2

HOCJ’IGIIOB&TCJII)HOCTL COCTaBHBIX YaCTCH Ha3BaHMS

Knacc coennnenus

3amecTuTeN! B an(aBUT-
HOM TOPSIAKE C YKa3aHU-

€M IOJIOKEHUS Mepe/] Ha-
3BAaHUEM 3aMECTHUTEIS

Yucnao aToMOB
yrjepoza, BXo-
JISIIIMX B COCTaB
OCHOBHOM yrI-
JIEPOAHOM Lenu

Kpartnbie cBsi3u C yka-
3aHUEM UX MOJIOKEHHUS
nocJie cypdukca, xa-
PaKTEPU3YIOIIETO KpaT-
HYIO CBSI3b

@OyHKIUOHAIbHAS TPyNIa
(cTapiias) ¢ ykazaHUEM €€
MOJIOKEHUS MOCJIe Ha3Ba-
HUs QYHKIIMOHATBHON

TPYHIIBI

Ecnu ykazannas
byHKIMOHATBHAS
rpyImmna — crapuas

—SOsH  cynbdo—
— C\/O OKCO—

H
>C =0 okco-
— OH TUIPOKCU—
— NH, aMHHO—

1 — mer
2— 9T

3 — mpon
4 — Oyt
5 — TeHT
6 — rekc
7 — Tent
8 — OKT
9 — HOH
10 — nmex

— aH
=CH
= HUH

YBCIIMYCHUEC CTAPIINHCTBA

A /O
- C\ —OBag KHUCJIOTa
H
—SO;H  cympdoxuciaora
1 /O
— C\/ — aJb
H
>C =0 -oH
— OH — 0l
— NH, — aMHUH

KapOOHOBas KUCJIOTA
CyJb(OKHUCIIOTA allb-
JEeTH]T
KETOH

CIIUPT
aMUH

—R  yrmeBomopon-
HBI paJuKal

Hazpanue YIJICBOAOPOAHOTI'O paJKaIa 00-
Pa3yCTCA OT Ha3BaHUA OCHOBHOH Yriacpoa-

KomnuectBo KpaTHBIX CBHSGﬁ, BaMecTI/ITGJ'Ief/'I,
(bYHKHHOHaJIBHI)IX I'PYIIII YKA3bIBACTCs C IIOMOIIBIO

— NO, HuTpO— HOU 11emH ¢ noOaBieHneM cyppukca — Wi | TPEYECKUX YUCIUTENBHBIX:

-F  drop- 2 —nm 5 — neHTa 8 — OKTa
— Br Opom— 3 —Tpu 6 — rekca 9 —HoHa
-]  ion— 4 —tetpa 7 —renra 10 — neka

Kpurepuu Hauana Hymepanuu nenu: 1. GyHKIMOHATBHAS IPYINa; 2. KpaTHas CBA3b (= =) ;

3. 3aMeCcTUTENN
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1.2.1. YiieBoaopoasl

D10 Hamnbojee MPOCTOM, C MO3UIIUN CTPOEHUS W HOMEHKJIATYPHI,
KJIACC OPTaHUYECKUX COCAMHEHUM. B MX Ha3BaHUM YKa3blBaCTCs JJIMHA
TJIaBHOM YTJIEpOJHOW Iienu (CM. ctoJider] 2 Talulibl), KOJIMYECTBO U
MOJIOKEHHE KPATHBIX CBsI3eH (CM. cToiOer] 3 TaOuIibl):

1 2 3 4 5
HC=C-HC=CH-CH; IICHTeH-3-uH-1.

Hayano Hymepanuu TIaBHOM YIVIEPOAHOW LENU ONPEAECIAECT
TpoliHas cBsA3b (cM. TaOnuiy). IlockonbKy KparHasi CBS3b HaXOOUTCS
MEXKAY ABYMs aTOMaMmH, MPUHATO YKa3blBaTh, MOCJE KOTOPOrO aroMa
OHAa PaCIIOJIOKEHA.

B cnydae, ecinu cBsA3eld OAMHAKOBON KPATHOCTU HECKOJIBKO, MEXK-
Iy Ha3BaHUEM TJIABHOW YITIEPOJHOW LIEMU U TPEUYECKUM YHUCIUTEIbHBIM,
YKa3bIBAIOIIMM Ha YHCJIO KPATHBIX CBSI3€W, JOOABISIETCS COCAUHUTEIb-
Hasl TJIACHAS «a:

1 2 3 4
H;C=CH- CH =CH; oyranuen-1,3.

Hymepanusi paBHOBEpOsATHa Kak CJlieBa HampaBO, TaKk U B 0Opart-
HOM HaIlpaBJICHUH.

[Ipu HamMuuM 3aMecTUTEeNeld YIJIEBOJAOPOAHOIO xapakrepa (yrie-
BOJOPOJHBIE paJiKalibl —R) UX Ha3BaHUs 00pPa3yOTCA OT HA3BaHUM CO-
OTBETCTBYIOIUX YIJIEPOJHBIX 1ENel ¢ no0aBieHreM cyPpdukca uii:

1 GsHy CH; 6
H,C = ¢ — CH,—CH - € — CH, — CH;

C,H; CH,

5,5-muMeTHII-2-1p onmMJI-4-3THIITEKCEH- |
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[Ipu orcyrcTBUM (DYHKIIMOHATIBHBIX TPYIN W KPaTHBIX CBS3EH
rJlaBHas L€l HyMEpyeTcsl TakuM 00pa3oM, 4TOObl CyMMa HOMEPOB 3a-
MECTUTEIEH Obllla MUHUMAJILHOM, TO €CTh C TOrO KOHIIA, riae OoJbIie
3amectutenen. s Bcex 3amectuTenield coOsrogaercs oOmmid anda-
BUTHBIN MOPAIOK:

]Fr §H3 §H3

Br—(lj—CHz— CH—(le — CH -CH, - CH, -NO,
Br Br

1,1,1,4— terpadbpom— 3,5-1umMeTuiI— 7— HUTpOTENTaH

1.2.2. Coequnenust ¢ QyHKUMOHAJIBbHBIMH IPYNIIAMH
OAHOI0 BU/a (TOMO(PYHKIHUOHAJIbHbIEC)

DOyHKIIMOHATBHBIE (XapaKTEPUCTUUECKUE) TPYIIBI 00YCIOBIMBAIOT
MIPUHAJICKHOCTh COCMHEHHUSI K ompeneneHHoMy kiaccy. Ilpu orcyt-
CTBUM (PYHKIIMOHAJBHOM TPYIMIbI COCTUHEHUE OTHOCUTCA K Kiaccy yr-
JI€BOJIOPOAOB, IPU €€ HAJIUYMU — K TOMY KJIacCy, KOTOPbIA COOTBETCT-
ByeT (DYHKIIMOHAJIBHOM rpymnme (CM. cToJIObI 4 U 5 Tadnuikl). TepMuH
«pyHKUIHOHATIbHAS) WM «XapaKTepUCTUYECKas» O3HAYaeT, 4yTo (Ppusu-
YECKUE M XMMHUYECKUE CBOWCTBA, W, MPEXKIE BCETO, MOBEIACHUE COEMIH-
HEHHMS B XUMHUYECKHUX MPEBPAILCHUSIX, 3aBUCUT B TIEPBYIO OYEPEAb HE OT
CTPOEHUS TJIABHOW YIJIEpOAHOM IIeNu, a OT XapakTepa (PyHKIHOHAJIb-
HOM TpyIIibl, SIBIAIONIEHCS HamOoJiee PEaKIMOHHOCTIOCOOHON YacTbIO
MOJIEKYJbl. BbiCOKas peakimoHHas CIOCOOHOCTh (PYHKIMOHAIBHBIX
rpyni oOBbACHSIETCS TEM, YTO B UX COCTaB BXOJSAT aTOMBI 3JIEMEHTOB C
BBICOKMM 3HAQYEHUEM BJIEKTPOOTPUIATEIBHOCTH, CIOCOOCTBYIOIINE
BO3HUKHOBEHUIO TOJISIPHBIX CBA3ed. Kak u3BECTHO, 4eM MOojsipHEe
CBA3b, TEM JIErY€ OHA Pa3pbIBACTCs, U, CIEAOBATEIbHO, TEM AKTUBHEE
coenuHeHue. Takum 00pa3oMm, B 3aBUCUMOCTH OT BHUJA (DYHKIIMOHAJIb-

HOH I'PYIIIbI U IMOJIIPHOCTH TCX HJIM UHBIX CBSI3EM B €€ COCTaBe cocau-
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HEHUIO TPUCYIIM XMMHYECKUE CBOMCTBA, HAMPSIMYIO CBS3aHHBIC C Xa-
pakTepoM (PyHKITMOHAILHOU TPYTIIIHI.

Kak cnenyer u3 tabnuiisl (ctonden 4), Hanuure QyHKIIMOHATBLHON
IPYIIIbl YKA3bIBAETCSI COOTBETCTBYIOIINM CY(DPUKCOM:

(s
CH,=C-CH, -OH 2— METHJIIIPOMNEH- 2 - 0J1—1

CoenvHeHne OTHOCHUTCS K Kiaccy cnuproB. Hawano mymepanuu
1enu onpenenser GyHKIMoHanbHas rpynima.
[Ipn HamMUMKM HECKONBKUX (PYHKIMOHAJIBHBIX T'PYHI UX KOJIWYE-

CTBO TMTOATBEPKIACTCA TPEUCCKUMU YUCIUTEIbHBIMHU:
COOH - CH, - CH, — COOH OyranamoBas KMCJIOTa

CoenvHeHUE OTHOCHUTCSA K KJIAcCy KapOOHOBBIX KHCIOT. ITO
IBYXOCHOBHasl KucioTa. CylecTBYIOT CHEUUANbHBIE TEPMHUHBI IS
0003HaYeHUs1 Yuciaa (PyHKIMOHAIBHBIX TPy B CIy4Yae CIUPTOB U Kap-
OOHOBBIX KHCJIOT. COUPTHI B 3aBUCUMOCTH OT 4MClIa ()yHKIHOHAJbHBIX
rpynn MOTYT OBITh OJHOATOMHBIMH, JBYXaTOMHBIMH, TPEXaTOMHBIMH,
COOTBETCTBEHHO  KHUCJIOTBHl —  OJHOOCHOBHBIMH, JBYXOCHOBHBIMH,
TPEXOCHOBHBIMU U Tak gajee. B oTHomeHun Apyrux (yHKIHOHAIBHBIX
IPYIII CIIEHUAJIBbHBIX TEPMUHOB, YKa3bIBAIOIIUX HA MX KOJUYECTBO, HE
CYILIECTBYET.

[Tonoxenne QyHKUIMOHATBLHOW TPYMIbl KapOOKCUIbHOU (KapOo-
HOBBIC KHMCJIOTHI) M KapOOHMJIHbHOM (aJbJeru/Ibl) BCEraa KOHIEBOE, TaK
KaK B COCTaB€ caMOW (PYHKIMOHAJIBHON TPYMNIbI aTOM YTIEpojia UMEET
TPU CBSA3U, U YETBEpPTas CBSA3b MOXKET OBITh MCHOJb30BaHa JJI MPUCOE-
JTUHEHUS (PyHKIIMOHATBHOM TPYIIIbI K TJIaBHOM YIJIEPOAHOM LIETH JUIIb
C KOHILIa. B cBsi3u ¢ 3TuM, caMo cOo00OM pasyMeEIoIUMCs MOJO0KEHUEM
yKa3aHHbIX (YHKIIMOHAJIBHBIX TPYII B COCTaBE COCAUHEHUSI, TOMOTHU-

TCJIIbHO 9TO ITOJIOKCHHUC B HA3BAHHUH MOXHO HC YKAa3bIBAThb:
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(EI /H
CH,=C-C=0 2— XJOpOpOINECHANb

B nanHOM cilydae OJJHO3HAYHBIM SIBJIIETCSI HE TOJIKO IMOJIOXKEHUE
(YHKIMOHALHOM TPYMHIbl, HO W KPaTHOM (IBOMHOM) CBA3M, KOTOpas
MOKET HAXOAUTHCS JIMILIb MEXAY BTOPHIM UM TPETbUM aTOMaMU YIJIEpO-
J1a, TI0O3TOMY TOJIOKEHUE KPATHOM CBA3M TaK)Ke MOXKHO HE KOHKpPETU3U-
poBath. Crnemyer oOpaTUTh BHUMAHHME, YTO aJIbJACTUJIBI U KETOHBI —
Pa3HOBUIHOCTH OJHOTO KJlacca COEIMHEHUN — KapOOHWJIbHBIX WIU
OKCOCOCJIMHECHUHN. BblaeneHne pa3HOBUIHOCTENM CBA3aHO C TEM, 4TO
pasznuyHOE MOJoKeHUEe KapOoHUIbHOUM rpynmsl (hopmyna 10 B Tabdmn.1),
a UMEHHO Yy KOHIIEBOTO aroMa yriepoza (aJbJeTubl) U BHYTPU LIETIH
(KETOHBI) — TPUBOAUT K Pa3IuvusiM B CBOICTBaxX 00pa3yeMbIX COEIU-
HeHud. [loaToMy NpUHAMJIEAKHOCTD BBINIEYKA3aHHOTO COEIMHEHUS K
ONPEIETCHHOMY KJIACCY JIYYIIE OXapaKTepHU30BaATh TaK: TAHHOE COEIH-
HEHUE OTHOCHUTCS K KJacCy KapOOHWIIbHBIX COCMHEHUM, SABIISIETCS allb-
JETUJIOM.

B OTHOLIEHWH aMWHOB COBpEMEHHAas HOMEHKJATypa MpeayCcMart-
pUBAET pa3IvuMs B HAa3BAHUMU IEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U
YETBEPTUYHBIX AMHHOB: MEPBUYHBIE aMHHBI PACCMaTPUBAIOTCS Kak
IPOU3BOJIHBIE YITIEBOAOPOIOB, @ BTOPUYHBIE, TPETUYHBIE U YETBEPTUY-
HbI€ — KaK MPOU3BOJHbBIE AMMHUAKA.

CH; — NH, MeTAHAMUH (TIEPBUYHBIN aMUH)
(CH3), —-NH  numermiaamuH (BTOPUYHbBIA AMUH)

(CH3); — N TPUATHIAMUH (TPETUYHBIN aMUH)
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1.2.3. CoequHenus ¢ GyHKIMOHAJIBbHBIMH IPYNIIAMH
HECKOJIbKHX BUAOB (reTepo(pyHKIHOHAIbHBIEC)

VIMEeHHO COE€IMHEHUS TAaHHOTO THUIIA SBJISIOTCS BOKHEUIITUMU yda-
CTHUKaMHU OOMEHHBIX MPOIIECCOB B KUBBIX OPTraHU3Max, 4TO OOBSICHS-
€TCH:

a) pa3HOOOpa3MeM XUMHYECKHX CBOMCTB, OOYCIIOBJICHHBIX OJHO-
BPEMEHHBIM MPUCYTCTBUEM PAZIUYHBIX (DYHKIIMOHAJIBHBIX TPYIIIL;

0) MOBBHIIIIEHHONM XWMHYECKONH aKTHMBHOCTHIO, OOECIEUCHHOM I0-
IIOJIHUTEJIbHOM TIONSAPU3ALMEN CBSA3EH B PE3yJbTaTe B3aMMHOIO BIIMS-
HUSI TPYMII.

B oOTHOLIEHHH paccMaTpUBAEMBIX COEAUHEHHUN B COBPEMEHHOU
HOMEHKJIATYPE HCIOJIb3YETCSl TMOHSITHE «CTAapIIMHCTBO» B OTHOIIEHUU
(GyHKIMOHAIBHBIX Tpymn (cMm. Tadnuiy). [IpuHaanexHOCTh coeauHe-
HUSI K TOMY WJIA UHOMY KJIACCy ONpEAeNsieT cTapiias (pyHKIHOHAIbHAs
rpynma u3 NPUCYTCTBYIOIINX B COCTABE COEAMHEHUS], IPOUYUE OTCTYyIIa-
I0T Ha BTOPOM IUJIaH M MPEBpAIAOTCA B 3aMecTUTENH (cM. ctomoery 1
TaOJIUIIBI):

1 NOZ NHZ NOZ 5
NHZ—CHZ—CH CH — CH CH;

2,4 — muHUTpONEeHTaHAnaMuH — 1,3 (MepBUYHBIN aMUH)

OH NH2 P CH3 1
CHQ—CH CH,- C - CH COOH

5—aMHHO—O—THAPOKCH—2—METUI—3—O0KCOTEKCAaHOBASI KUCJIOTA
JlaHHOE€ COeNMHEHUE OTHOCHUTCS K KJIacCcy KapOOHOBBIX KHCIIOT,

Tak Kak kapOokcwibHas rpynna (COOH) crapmas. B orcyrcTBHe Kap-
OOKCUJILHOM TPYIIIbl COEUHEHUE OTHOCUIIOCH OBl K KJIACCY KETOHOB U
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Tak nanee. [Ipu 3ToM B Ha3BaHUM COXpaHSIETCs] OOIIMI an(aBUTHBIN TO-
PAIOK KaK JiJisi TPYHIUPOBOK, KOTOPHIE MOTYT OBITh TOJBKO 3aMECTH-
TEISIMH, TaK M TE€X, KOTOPbIE€ MOTJIM ObITh (PYHKIIMOHAJILHBIMHU TpYIINa-
MU, HO TIPEBPATWIMCh B 3aMECTUTEISIMU B MPUCYTCTBHHU OoJyiee cTap-
LIEH.

Kazanoch Obl, KapOOKCUIIbHAS TPyNIla HE MOXKET MEPEUTH B pas-
pAIl 3aMECTUTENEH, OCKOJIBbKY BO3MIABISET CIHUCOK CTAPUIMHCTBA, Of-
HaKoO 3TO He Tak. B Hekoropwix ciywasx (cMm. pazgen 1.2.5) takxke ot-
CTYIAeT Ha BTOPOM IUIaH B MPUCYTCTBUU Oo0Jiee CTapuied CTPYKTYPHI U
YKa3bIBAETCSI B IEPEYHE 3aMECTUTENEH CIIOBOM «KapOOKCH.

B kadectBe mpuMepa Ha30BEM I10 CHUCTEMaTHYECKOW HOMEHKJIATY-
pe DIIOKO3y U (PPYKTO3Yy, COCTaB KOTOPBIX OIMHUCHIBAETCS (HOpMYIOi
CgH,0¢ (coemuHeHus SBISIIOTCS MEKKIIACCOBBIMU M30MEPaAMHU ):

OH OH OH OH OH |

CH,— CH-¢H-¢H-tH-CcZ 0

2,3,4,5,6— neHTaruIpoOKCUTreKcaHab

OH OH OH OH

&Hz—&H bH &H & CHzOH

1,3,4,5,6— neHTaruIpoOKCUreKCaHOH —2.

1.2.4. llukandyeckue coeTUHEHUS

Ha3BaHus COEIMHEHMI IUKIMYECKOTO XapakTepa oOpasyroTcs, B
OCHOBHOM, I10 TE€M K€ MPaBUJIaM, YTO U allUKJIMYECKUX, C JOOABIECHUEM
IIPUCTABKHU «IUKJIO» B HA3BAHWUU TJIABHOU LICIIN:
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CH,

/\

H,C CH, LUKJIOTIPONIaH

(OTHOCHTCS K KJIaccy yIiIeBOAOPOIOB)

Kak npaBuio, B popMysiax He yKa3bIBalOTCs (IIOAPa3yMeEBAIOTCH)
aTOMBbI yriaepoja, o0pasyrolue HUKIMYECKYI0 CTPYKTYpPY, YKa3bIBarOT-

Csl JTUITb CBSI3aHHBIE 3aMeCcTUTENH ((QYHKIIMOHAIBHBIC TPYTIIIHI):

’CH, — *CH- OH nUKJI00yTananona—1,2
| | (LIMKJIMYECKUN JTBYXaTOMHBIN CIUPT)
‘CH, — 'CH- OH
Hymepauuss rnaBHOW uenud (IO 4YacOBOM CTpPEJIKE WU TPO-
THB) ONPEACISIETCS TEMU K€ MNPaBUJIAMH, YTO U B AUUKIMYECKHX CO-

CAUHCHUAX:

—NH, nukIoneHTeH—2—aMuH

(LIMKITMYECKUN HETIPEAeIbHbIM MEPBUYHbBIA aMUH )

HanpaBienue Hymepaluu yriiepoJHOM LI€NU TaKOBO, YTOOBI TO-
JI0KEHUE KPATHOU CBA3U UMEJIO MEHBIIWI HOMED.

B 1UKIMYecKuX COEIMHEHUSX KapOOKCWJIbHAs rpymnmna u kapoo-
HWIbHASA (QJIBACTUABI) HE MOXXET BXOJUTh B COCTAB TJIABHOW YIJIEPOJ-
HOM 1€MW B CUJIy MPUYUH, KOTOpPbIE OOCYKIAINCh BhIIe. B 3ToM ciy-
yae (cM. TabiuIly) maHHbIE (DYHKIIMOHAIBHBIE TPYIIbI yKa3bIBAKOTCS
CJIOBaMHU «KapOOHOBAsi KMCJIOTa» U «KapOasibJaeTUI»:

C2H5
3— STUWILMKJIIOTEKCAHKapOOHOBAsI KUCIIOTa

(uuKIMYecKas KapOOHOBAsi KMCJIOTA)
COOH
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3CH2 ~CH- CH; 2,4— numeTuyIOyTaHKapOaIbaeru /I
| | z H (IMKIMYECKUI allbJCTH)
H,C—*CH—'CH-C=0

1.2.5. ApomaTuueckue coeIMHEHUS

ApoMaTtuyeckasl CTPYKTypa SIBJISICTCS CTApUICH MO OTHOLICHUIO K
J1000M ApyroM rpyrnmnupoBKE aTOMOB, MOATOMY JIFOOOH 3aMECTUTEIb,
JIa)K€ €CJIM OH MOT BBINOJHATH POJib (DYHKIIMOHAJILHOM T'PYINBI, B MPU-
CYTCTBUM apOMAaTUUYECKOM CTPYKTYpPhl OTCTYNAET HA BTOPOM IUIaH U SIB-
JSI€TCSL TOJIBKO 3aMmecTureneM. IMEHHO B 3TOM cilydae Iid yKa3aHUs
KapOOKCUJIBHOW TPYMIIbI, HENOCPEICTBEHHO COEIMHEHHOW C apoMaTtH-
YECKOW CTPYKTYPOH, MCHOJIb3YETCA MPUCTaBKa «kap0okcu». Hazpanus
Ipyrux (YHKIMOHAJIBHBIX TPYIIl B POJIM 3aMECTUTENIeH paccMaTpuBa-
JIUCh paHee.

HaunOonee u3BeCTHOM apOMAaTHUYECKON CTPYKTYpO#l sBJSIETCS O€H-
3071. HazoBem BakHeiIIMe Mpou3BOIHbIE OeH30J1a (B CKOOKAaX yKa3aHbI
TPUBUAJIBHBIE Ha3BaHUsI, KOTOPHIE IIUPOKO UCIOJIb3YIOTCSA B HACTOSIIEE

BpeMsi):
— CH; OH
MeTHJIO0CH30:1 (TOJTYOJT) ruapokcuoeH3oi (henon)
—NH, —COOH
Kap0oKcuOeH301
aMMHOOEH30J1 (AHUJIUH) (OeH3oliHas KUCIIOTA)

B nmpou3BoaHBIX O€H30J1a, COAEPIKAIMIMUX JIBA 3aMECTHUTEINSI, TOJI0-
YKEHHME TMOCJICIHUX MOXKHO YKa3bIBaTh IU(ppaMH, a MOKHO TaK>Ke CJIO-
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BAMH «OPTO», «METa», «Iapay, XapakTepU3YIOIIUMH B3aUMHOE PacIo-
noxenue 3amectureneit: (1,2), (1,3) u (1,4) coorBercTBeHHO. [Ipu 3TOM
MPOU3BOAHBIE OC€H3071a, YKa3aHHbBIE BBIIE, MOTYT HUCIOJIb30BAThCSA Kak

POJIOHAYAIIBHBIE CTPYKTYPHI.

CH; NH,
CH;

C,H;s
1,2-muMeTHI0EeH30I 1,3-aMUHOATHIIOCH30IT
OPTO-TUMETUIOCH30JI MeTa-aMHUHOITUIIOECH30J1

METa-ITHIAHUJIHH
OH
CI 1 ,4-rugpokcuxaopOeH3oi

OPTO-TUAPOKCUXITIOPOEH30JI
opTo-xJopdeHoa

[ToguepkHyThl HanOOJE€e UCIOJIb3YyeMbl€ Ha MPaKTUKE BapUaHTHI
Ha3BaHUM.
[Ipu HamuuuM Tpex U OoJsiee 3aMeCTUTENeH UX MOJIOKEHUE YKa3bl-

BAETCA TOJIKO HUppaMH:

i

COOH 1-kapOokcu-3,5-TuHUTPOOECH30IT
/ 3.5-TMHUTPOOEH30HHAAKHCI0TA
NO,

Apomamuueckaa cmpykmypa evicmynaem 6 poJu 3amecmume-
JiA TOJIbKO B TOM Ciy4ae, eciii OOKOBasi yriieBOJOPOJHAs IEMb COJEp-
KUT QyHKIMOHANIBHYIO Tpynmy. [Ipu stom panukan CgHs—, obpa3zo-
BAaHHBIN U3 O€H30J1a, HA3bIBAETCA (PEHUI:
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CH, - CH, - OH 2-(eHmUIATAHOI
(apoMaTUYECKUA CTIUPT);

ApomaTu4ecKkue CHUPThl — 3TO COCAUHEHHUS, B KOTOPbIX (YHK-
MOHaJbHAs rpymnna (TUAPOKCUIbHAS) HAXOIUTCS B OOKOBOM LENU; ec-
JU TUAPOKCHIIBHBIE TPYNIBI (OAHA WM HECKOJBKO) HEMOCPEACTBEHHO
CBSA3aHbI C O€H30JIbHBIM SJIPOM, TO COEIMHEHUE OTHOCUTCS K (PeHOaM.

@ NH— CHj; (peHunIMETaHAMUH;

B ortnuune oT ciUpTOB, B ApOMATUYECKUX aMHHAX AMUHOTPYIIIA
HETOCPECTBEHHO CBsI3aHa C OCH30IbHBIM SIAPOM.

1.2.6. IIpocTthie U ciaoxkHbIE IPUPHI

IlIpocmote 3¢hupobr 00pa3yrOTCA NPU MEKMOJIEKYISIPHOW Aeruapa-
TallUd CHUPTOB M XapakTepusyrorcs oOumier ¢dopmynoit Ri—O—R,.
[To coBpeMeHHON HOMEHKJIAType COEIUHEHUE paccMaTpUBAETCA Kak
MPOU3BOJHOE YIJIEBOAOPO/A, B KOTOPOM COJIEPKUTCS 3aMECTUTENb —
O—R.

B kauecTBe riaBHOW yrjiepoJHOM 1€MW BbIOUpaercs: Ooliee JJIvH-
Hasi, 00J1ee KOPOTKasi BXOJIUT B COCTAB 3aMECTHUTEIIA.

B nazBanum 3amecturens (cM. ctojoer; 1 TabiuIbl) KOHKPETU3H-
pyeTcs 4MClIO aTOMOB YTJepoJia B cocTaBe —R U J00aBISIETCS «OKCH»
KaK MPU3HAK HAJUYMsI KUCIOPOJa:

CH;0—CH, - CH,—CHj; METOKCHUIIPOIIaH

CH;- CH,- CH,0—CH,- CH, - CH)—~ CH; nponokcu0yraH
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Wuorna, ayisi Ha3BaHUM MPOCTHIX 3(UPOB HMCIOJIB3YIOT YCTapEB-
IIMA BapuaHT, B KOTOPOM YKAa3bIBAKOTCS YIJIEBOAOPOJHBIE PAJUKAJIBI,
BXOJAIIME B COCTaB 3(upa: CHayajaa yKa3blBaeTCs paguKajl ¢ MEHbLIUM
YKCJIOM aTOMOB YIJIEpoJa B LENH, 3aTeM ¢ OoibmuM. B aTom ciyuae
BBIIIE MPUBEACHHBIE MPOCThIE d(PpUpbl OyAyT Ha3BaHbl METUIIIPOIMIIO-

BbIM U IPONMMJIOYTHIIOBBIA COOTBETCTBEHHO.

Cnoorcrnvie 3¢pupovt 00pa3yrOTCA NPU NPOTEKAHUU MPOLIECCOB ATE-
puduKamm — B3aUMOJICUCTBUNA MEXK]y KHUCJIOTOH M CIUPTOM, KOTO-
pbI€ TaK)Ke COMPOBOXKIAIOTCS Aeruaparanuend. [lpu aTom kuciora mMo-
XKeT ObITh KaK KapOOHOBOW, TaK U MHUHEPaIbHON (HO 00sI3aTE€IbHO KU-
CJIOPOJACO/ICPIKAILICH, TaK KaK B MPOIECCE AETrujiparaiud OT KHUCJIOThI
ormemisiercs rpynna —OH). O6mas (bopMyJIa CJIOKHBIX 3()UPOB MpHU
y4acTUU KapOOHOBBIX KUCIIOT:

R— COOR’ (R- 6 — OR') ,
R— CO — — ocTaToK KUCIOTHI

R'O—- — ocrarok cniupra

B cooTBeTcTBUUM C MpaBUiIaMu CHUCTEMATUUYECKON HOMEHKIATYPbI
Ha3BaHUE CIIOKHOTO 3(Upa — OJIHO CJIOBO, BKJIIOUaroliee 1) Ha3zBaHue
YTJIEBOJIOPOAHOTO pajuKaia, BXOJAIIEr0 B COCTaB CIHUPTA; 2) HA3BaHUE
KUCJIOTBI, HMCXOASl W3 YHCia aroOMOB YIJIEpoja B TJaBHOW LieNu;
3) cydbdukc «oar». Hanpumep:

CH;—- CH, - COOCHj; METHIIPTAHOAT
CH3 — CH2 — CH2 — COO- CH2 — CH3 3TI/IJI6YT3H03T
YuurtsiBasi, 4TO TPUBHAIbHbIC Ha3BaHUS KapOOHOBBIX KUCJIOT U HUX

COJIEH IIMPOKO HCIIOJNB3YIOTCSA B HACTOAILEE BPEMS, TAKKE IIMPOKO
yHOTPEOISIOTCS Ha3BaHUs CIOKHBIX 3(DUPOB HA UX OCHOBE. Takum 00-



214

paszom, JJis JIF0OOTO CJIOKHOTO 3(Upa ¢ ydacTueM KapOOHOBOW KHUCIIO-
Thl MO’KHO COCTaBUTh Ha3BaHUS B TPEX BapHaHTaX:

— WCXOJ M3 Ha3BaHMUS KHUCJIOTHI MO CUCTEMAaTHYEeCKOW HOMEHK-
naType (COBpEMEHHBIN BapUaHT);

— WCXOJ U3 TPUBHAIBHOTO Ha3BAHUS KUCIIOTHI;

— WCXOJs U3 Ha3BaHMSI COJIH.

Taxk, cnoxubIi 2¢hup cocraa:
H - COO- CH,—- CH,—- CH,— CHj;
UMeEET Ha3BaHUs, COOTBETCTBEHHO:

— OyTuiIMeTaHoaT
— OyTUJIOBBIN 3(QUp MYpPaBBUHON KUCIOTHI (MypaBbUHOOYTHUIIO-
BbIi1)

— Oytuidopmuar.

B Ha3BaHMSAX CIOXKHBIX 3(UPOB C Yy4aCTHUEM MHMHEPAIbHBIX KH-
CJIOT MEPBBIM BAPUAHT, OCHOBAHHBIM HA YMCIIE ATOMOB YIJIEPOJIA B TJIAB-
HOM YTJIEBOAOPOJHOM LIENHA MOJIEKYJbl KHUCJIOTHI, pa3yMeeTcs, OT- CyT-
CTBYET, IOCKOJIBKY OTCYTCTBYET cama yriaeBojoponHas nenb. Oc- Ta-
I0TCS 1BA MOCIIEAYIOIINX BapUaHTa:

CH;—- CH,; - CH,—- O PO;H,
— nponuioBsiid 3¢dup oprodochopHor KucaoThl (phochopHO-

IPONMJIOBBIN )

— nponuioprodocdar.
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1.2.7. Oprann4yeckue paguKajbl

Opzanuueckuil paoukanl — OCTaTOK MOJIEKYJIbI, U3 KOTOPOU yxa-
JIeH OJIMH WJM HECKOJIbKO aTOMOB BOJOpPOJa, IPU 3TOM OCTAalOTCSI CBO-
OOJTHBIMM OJ[HA WJIM HECKOJHKO BaJICHTHOCTEH y aToMa yriepoaa. O0-
mmee o0o3HaueHue paankana — R.

OnHOBaJIGHTHBIE pPaJUKaAIIbl, OOPAa30BAHHBIE OT MPEOeIbHbIX Ylile-
6000p0006 TIPU OTHATUM TOJBKO OJHOIO aTOMa BOJOPOJA OT aToMma yT-
Jepojia, Ha3bIBAIOT, 3aMeHsAA CY(PPUKC — aH B UCXOJHOM aJIkKaHE Ha —
un. Oomas opmyna: C,H;, 1, Ha3BaHUE TAKUX PATUKAJIOB - AJKHJIBL.

Panukaner nponana (CH; — CH, — CH3) — nponuist. [Ipu oTHsITHH
BOZIOpOJa OT JHOOOro M3 JABYX MEPBUYHBIX aTOMOB YTriepoja MporaHa
nony4darot paaukan w-nponus CH; — CH, — CH; — , a oT BTOpUYHOrO
aToMma yriepoja — paJuKaj 6mop - ponui (MJIH U30MPOIII).

Opranuyeckue pajaukaibl MOTYT ObITh 00pa3oBaHbl U OT (PYHKIMO-
HaJbHBIX COCIUHEHUN, HANpUMep, KUCIOT ((popmysna OJTHOOCHOBHBIX
kapOoHOBBIX KuCI0T R — COOH). Pagukan KUcIOThl Ha3bIBA€TCS allH-
JoM. OJHOBaJEHTHbIE AUMWJIbHbIE PAAUKAJIBI 00pa3ylOT yAaJICHUEM
ruapokcuna (OH) ot Bcex kapOokcmibHBIX rpymnn. Ha3zBanus aruib-
HBIX PaJUKaJOB MPOU3BOIAT OT JATUHCKUX HAa3BaHUW KUCIJIOT 3aMEHOMU
WX OKOHYaHHUS Ha — MJI. Tak, arui yKcycHou kucioThl (Acidum aceti-
cum) Ha3bIBAIOT alEeTWJ, alwil MypaBbUHOW KHUCIOTH (Acidum for-
micum) — ¢popmui (cMm. Tadbnuity 4).

B tabmunax 3 u 4 npuBOASATCS CTPOCHHE HAUOOJIEE MCIOIb3YEeMbIX
paJMKalioB, X Ha3BaHUs, a TAK)KE HA3BAHUSA PaJUKAJIOB OPraHUYECKHUX
KHUCJIOT.
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Tabmauna 3

HazBanus BaxKHEUIIUX YIVIEBOJIOPOIHBIX PAIUKAIIOB

Panukan Hazanue Panukan Hazanue
CH; — MeTun & [uk0-
CH;—CH,— (C,Hs-) | Otun IICHTHII
CH;-CH,-CH— H-IIponun [uko-
(CsH;-) Q TEeKCHII

|
CH; - CH - CH;3 N3onponui
CH;-CH,-CH,-CH, — | H.byTun
CH3—CH2—(|3H-CH3 BTOp-byTnn @ Denunn
CH;-GH-CH, - N300yTIn (nm CeHs-)

CH; C¢Hs-CH, — Bensun

?H:; C6H5CH2CH2- DeHdTUI
CH;-C— TpeT-byTun

éH3 (CgHs);C — Tputun
CH;-(CH,); -CH, — H-IlenTHni _
(CH;),CH-CH,-CH, — | u3o-IlenTun OO 2-Hagrun

CH;
CH; - CH,- C - Tper-l11enTun
CH;
CH;
CH; — ¢ —CH, - HeonenTun
CH;

CH3-CH2CH(CH3)CH ) |

2-MEeTUI0YTHII

CH, =CH - DTeHU
(BUHMIT)
CH;CH=CH — [Iponien-1-un
CH, =CH - CH, — [TIponenun
(ammm)
CH,=C- N3onponennn
CH,
CH;- CH,-CH=CH — | byreHn-1-un
HC=C- ODTUHUI
CH;0 - Metokcu

JIByXBaJICHTHBIE paJuKaJlbl

—CH, -
— CH,CH, -
CH;CHZ

CH=CZ

— CH,CH,CH-

Metunnen
DTUJICH
OtuieneH

Bunummunen

Tpumerunex

CH;CH,CHZ IIponununen
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Ta0Onuia 4

Ha3Banmue HEKOTOPbLIX KHCJIOT H UX PaJUKAJI0B

HazBaHune KUCIOTHI

dopmyJia

HIOITAK

TPUBUAJIBHOC

Panukana

HazBanue
paaukana

[IpenenbHble anudaTUUueCKUe MOHOKAPOOHOBBIE KHCIOTHI

MetaHoBas
Otanosas [Ipo-
naHosas byra-
HoBas IlenTano-
Bag [ 'excaneka-
HOBast

OkTaziekaHoBas

[IpenenvHble anudartuyec

OTtaHauoBas
[IponanguoBas
byranguoBas
IlenTannuoBas

I'ekcangnoBast

MypaBbuHas
YkcycHas
[IponmoHoBas
Macnsnas Ba-
JIepraHOBas

I[HageMuTH-

HOBas
CreapuHoBas

II1aBeneBas
MamnonoBas

SnTapHas
I'myrapoBas
AmunuHoBas

HCO —
CH;-CO —
CH;-CH,-CO —
CH;-(CH,),-CO —
CH;-(CH,);-CO —
CH;3-(CH,)14-CO —

CH;-(CH,)6-CO —

~0C-CO-

~0C-CH,-CO-
— OC- (CH,), —CO —
~ OC- (CH,);~CO —
— OC- (CH,); —CO —

HCHp €A CJIbHBIC aJII/I(baTI/ItIeCKI/Ie KHCJIOTbI

[IponenoBas

2-Metunnporne-
HOBast
TpaHc-byTen-2-
oBas

uc-OKTaneleH-

2-oBas
TpaHc-byTen-2-
IOBast

benzonkap06o-
HOBas

AxpunoBas

Merakpuiio-
Bast
KporoHoBas

OnenHoBas

dymaposas

CH,=CH - CO -
CH, = C(CH;)-CO —

CH;CH = CHCO —
CH3 (CH2)7 CH=CH

(CH,); — CO -
—OC-CH=CH-CO —

KapOouukanyeckue KHUCIOTHI

benzoiiHasa

CeHs — CO —

dopmun
Anerun
[Tponmnonwnn
byrupun Ba-
nepui Ilanb-
MUTOMJI

Creapoun

KHEC I[I/IKap6OHOBI)Ie KHCJIOTBI

Oxcanun
Manonun
CyKnuHuI
['myrapun
Anurionn

AKpUIOHII

Merakpuiio-
ui
Kporonownn

Oneoun

dymapoun

benzounn
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Merunoenzon- | TonyunoBas |CH;— C¢Hy— CO — | Tomyun(opro,
KapOOHOBas MeTa, mapa)
benzonaukap- PraeBas CO Pranouni
oonoBas —1,2 (opT0) @CO —

oproruipokcu- | CamunuioBas OH Camuuunnin
OeH30lHas @ CO -

KOHTpOJII) YCBOCHUSI TEMbI

B dem 3akimodaeTcs MPUHIUMIIMAIBHOE OTIWYME CUCTeMaThde-
CKOM HOMEHKJIATyphl OT a) TPUBHAIbHOM; 0) pallMOHAILHON?
YKaxuTe MOpsiJlOK COCTABHBIX YAacTEW HA3BAHUS OPraHUYECKOTO
COEIMHEHUS] MO CHUCTEeMAaTHYECKON HOMEHKIaType (3aMecTu-
TEJbHBIA BaPUAHT).

[lepeuncnrTe OCHOBHBIE KJIACCHl OPTaHMYECKUX COCTUHEHUH.
Hanmumure ¢popmysibl COeNMHEHUM 10 UX Ha3BaHUSM M YKaKUTE,
K KakoMy KJIacCy OHHM OTHOCATCA: 2-METWI-3-3TWINEHTEH-];
oyranauon-1,2; 1,1,1,5-terpaOpomMIieHTaHOH-3; IIMKJIOOYTEH,
2,2-TUMETUIIPONIAaHAIIb.

K kakomy Kjaccy OTHOCHUTCSI COEAMHEHHE, COJepxkaliee cie-
Oyl Habop (YHKIIMOHAJIBHBIX TPYMI: THAPOKCUIbHAS U
KapOOHUJIbHAS; aMUHOTPYIIAa U THUAPOKCUIbHAS, KapOOHUIbHAs
U cynbGorpytia; cyibhorpymna u KapOOKCUIbHaI.

B yeM 0COOEHHOCTH Ha3BaHUSI APOMATHUYECKUX CTPYKTYp IO
CPaBHEHUIO C OOBIYHBIMU KapOouukianueckumu? Hanumure
(dopMyJibl CHEAYIOIIMX COCAMHEHUM: a) HMUKJIOTeKCAHON M TH/I-
POKCHOEH301; 0) HUKJIOTeKCAHCYIb(POKUCIOTA U CYJIb(HOOEH30II;

B) KapOOKCHOEH30JI U IIUKJIOTeKCAaHKapOOHOBAas KUCJIOTA.
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7. Kakoe coenMHEeHWEe OTHOCHUTCS K apOMAaTUYECKUM CIIUPTAM: Op-
TO-IUTUAPOKCUOEH30J nin peHunmeranon? [louemy?

8. Hanumure u HazoBUTE MPOCThIE 3PUPHI, 00pA30BAHHBIE CIHP-
TaMH: METAHOJIOM U 3TAHOJIOM; OyTaHOJIOM M 3TaHOJIOM.

9. Hanumwute U Ha30BUTE€ BCEMH BO3MOKHBIMHU CIIOCOOAMM CIIOXK-
Hble 3(QUpBI, 00pa30BaHHBIC: a) YKCYCHOM KHUCJIOTOM W 3TaHO-
JoM; O) MaclIIHOW KHUCJIOTOM M METAaHOJIOM; B) BajepHUaHOBOMU
KUCJIOTOW U MPOIAHOJIOM.

10. Hanummure GopMysbl CIOKHBIX 3(PUPOB: METUIMETAHOAT; TUJI-
IPOIAHOAT; OyTHIINEHTAHOAT; MPONMUIITAHOAT.

11. Vkaxwute (ecnu MpUCYTCTBYET B COCJUHEHUM) CTapIIyr0 (PyHK-
OUOHAIBHYIO TPYNIy M KJACC, K KOTOPOMY IPUHAJIEKHUT CO-
enuHeHue. Ha3oBure cienyromuye COEIMHEHNUS] M0 CHUCTEMAaTH-

YECKOW HOMEHKJIAType:
CH;
|
1) CH; — CH, — CH, — CH- CH - CH, — CH; 2)CH;-C-CH,-OH
| | |
HO OH CH; CH;
| OH
3) CH; - CH-C - CH, - CH, — CH - CH; |
| | | 4) CH,=CH-CH- CH3;

CH; CHs CH;
CH3 CH3 CH3
| | |
5) CH, (OH)~CH(OH) — CH — CH, 6) CH;— CH—C—C=CH
|
CH, CH; OH CH,

| | |
7)CH;~CH-SH 8)CH;-CH-CH,-SNa  9)CH;-S-CH-CH, - CH;

10) CH; - CH, - CH-CHO 11)CH, =C-CH, - CHO 12) HO — CH, — CHO
| | CH;
CH; CH; |
13) CH, = CH - CO- CH; 14) CH; — CH, — CH - CO — CH, — CH;4
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15) CH; — CH, — CH— COOH 16) HOOC — CH — CH, — CH,— COOH
| |

CH3 CH3
17) CH,CI-COOH 18) CHCI, - COOH 19) CCI; - COOH
20) CH; — CH—- CH - CH; 21) CH; — CH, - CH - CH = CH —CH, — NO,
| |
CH3 NOZ CH3

1.3. U3omepusi. U3omepol

XUMHYECKOE CTPOEHUE MOJIEKYJIbI ONIPEAEISAECTCS IPUPOIOU U T10-
CJIEI0OBATEIIbHOCTHIO CBSA3BIBAHUS COCTABJISIIOIINUX €€ aTOMOB. [ op-
raHUYECKUX BEUIECTB COCTaB U, COOTBETCTBEHHO, MOJIEKYJIsipHast (op-
MyJia HE SIBJISIFOTCSl OJJTHO3HAYHBIMM XapakTepucTukamu. OTHOMY U TO-
MY K€ COCTaBY MOKET COOTBETCTBOBAThH OOJIBIIIOE KOJIUUECTBO PEATHHO
CYLIECTBYIOIINX COCAMHEHN. BenecTsa, UMEIOIUE OJUH U TOT KE Ka-
YECTBCHHBIN M KOJIMYECTBEHHBIN COCTaB, a, CJIEA0BaTeIbHO, OJJMHAKO-
BYIO MOJICKYJISIpHYIO (popMyITy, 00Ja1at0T pa3HbIMU CBOMCTBaAMHU, €CITH
OHU OTJIMYAKOTCS CBOMM XMMHUYECKUM CTpOCHUEM. Bo BHUMaHue npu-
HUMAETCS HE TOJIKO MOPSAIOK CBA3bIBAHUS aTOMOB, COCTABJISIOIINX MO-
JIEKYIy, HO U TO, KaK OHM PacnoyaratoTcsi B IpoCTpaHCTBE. BemecT- Ba
C OJINHAKOBBIM COCTABOM U Pa3HBIMU CBOMCTBAMH ObLITM HA3BAHBI U30-
MEpaMH, a SABJICHUE CYIIECTBOBAHUS N30MEPOB — N30MEPHUEM.

SIBnenune n3oMepuun — CylIECTBOBAHUE BEIIECTB, UMEIOLINX OJIM-
HAKOBBIM COCTaB, HO OTJIMYAIOIIUXCS IO CBOMCTBAM, — IPEICTABIISAET
co0oli 0J1HO U3 Hanbosiee CBOCOOPA3HBIX MPOSIBICHUN CICITUPUKH Op-
FaHUYECKON XUMMHU.

OnHUM W3 MIEPBBIX CIIYYa€B U30MEPUU CIEAYET CUATATh OTKPBI-
THE UMAHOBOM U rpemMyder KUCIOThI. [{lUaHOBYIO KMCIIOTY OTKPBLI B
1822 r ®@. Benep, a ronom nozanee FO.JInbux, uy4dasi CBoMcTBa rpe-

Myqeﬁ KHUCJIOTBI, YCTAHOBUJI, YTO XMMHUYECKHM COCTaB OTKPBITOI'O UM
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rpeMydero cepedpa B TOUHOCTH COOTBETCTBYET COCTaBY IIMAHOBOKHC-
aoro cepedpa, panee uzyueHHoro Benepom. Oba BeliecTBa COOTBETCT-
By10T popmyne AgCNO, HO OTIIMYAIOTCS IO CBOMCTBaM: TpeMydee ce-
pedpo JInbrxa okazanoch Ype3BbIYaiHO CHIIBHBIM B3phIBYATHIM BEIllE-
CTBOM, a TPYAHO pacTBOPUMOE IITHaHOBOKHCIIOE cepeOpo Benepa He
B3pbIBaJIO. Uepes HeCKOJIBbKO JieT . beprennyc Hallen ene oJHy napy
U30MEPOB: BUHOTPAHYIO M BUHHYIO KUCIOTHI. VIM e ObLT peioKeH
U caM TepMuH “nuzomepus’. OOuas mpuyruHa M30Mepuu OOJBIITUHCTBY
uccienoBaTenel OplIa ICHa C CaMOro Hayajia — 3TO Pa3jIMyHOE pacipe-
JICTICHHE aTOMOB B MOJIEKYJI€, HO JIJIsi IOHUMAaHUS U OOBSICHEHUS «pa3-
JUYHOTO paCTPEACIICHH» MOHAI00MI0Ch HECKOJIBKO AecsaTuineruil. Ha-
CTOsIIIIee OOBSICHEHUE SABJICHUE U30MEPUU MOIYUHIIO JIUIIL HA OCHO- BE
Teopun xumudeckoro crpoenust A.M. byrneposa. O1HOM U3 OCHOB-
HBIX (POPM MTPOBEPKHU MPABUILHOCTU TEOPUU CTPOEHUS ABUIOCH COOT-
BETCTBUE MEXIY YMCIIOM MPEICKA3bIBAEMBIX U YUCIOM (aKTUUYECKU
CYILECTBYIOIINX U30MEPOB.

H3omepamu nazvigaiomcesa coeounenus ¢ 0OUHAKOBHIM COCMA-
60M, HO OMJIUYAIOUWUECA NOCTEO08AMEILHOCIBIO CEA3bIGAHUA AMO-
MO8 u (Unu) pacnoodiceHuem ux 6 nPOCmpancmaee.

M30Mepsl 1enaTcs Ha IBE OCHOBHBIE IPYIIIBI: CTPYKTYPHBIE U30-
MepbI (TaK)Ke Ha3bIBa€MbIE€ U30MEpPaMU CTPOEHUS) U IPOCTPAHCTBEH-
HBIE U30MEPHI (CTEPEOU30MEpPHI).

CTpykTypHas u30Mepusi B CBOKO OUYEPENb MOJIpa3IeNseTcs Ha
CJIEIYIOLE BUJIBL:

a) U30MEpHS YIIIEpOAHOrO CKEJIeTa

0) n3oMepust MOJOKEHUS (PYHKIIMOHAIBHBIX TPYIII, 3aMECTUTENICH UITN
KPaTHBIX CBS3€H1

B) U30MEPHUS B3aUMHOTO MOJIOKEHUS

I') u30Mepust PyHKIMOHAIBHBIX TPYIN (MEKKJIacCOBasi U30MEPHs)

1) METaMEPHUS;

€) IMHAMHU4Y€eCKast n30Mepus (TayToMepHsl)
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1.3.1. CTpyKTypHasi u3omMmepus

Pa3HOBUIHOCTH CTPYKTYPHOU U30MEPUU:
a) no y2nepoonomy ckejiemy — OyTaH U u300yTaH (2 — METWINPOIIAH),
UX MOJIEKYJISIpHBIE GOpMYIIbl OTMHAKOBHI 110 cocTaBy: C4Hjy.

CH;- CH, — CH,—CH; CH; —-CH—-CHj;
(1 | )
CH;
OyTaH n300yTaH

®dopmyna (1) mzobpaxaer crpoenue yriaeogopona C4Hy, B Ko-
TOPOM 4EThIpe aToMa yriepoja (yriiepoAHBIN CKeleT) o0pa3yloT He-
Pa3BETBJICHHYIO 1I€Mb; B 3TOM MOJIEKYyJI€ JIBa MEPBUYHBIX aToMa YrIJie-
pona (KpailHue aToMbl yrjiepojaa) W JBa BTOPHUYHBIX aToMa yriepojaa
(cpenHue aTOMBI YTIEPO/Ia).

®opmyna (2) BelpaxkaeT ctpoeHue apyroro yriaesogopoaa CyiHjy.
B »ToM yriaeBogopoie aTrombl yriepoja oOpa3yloT Pa3BETBICHHYIO
nenb (CKeJIeT MOJEKYJbl), COJAEpXk allyl0 TPETUYHBIA aToM yriepoja
(cpenHuil) U TOJLKO MEPBUYHBIE aTOMbI yriiepoaa. Paznuuue B XuMu-
YECKOM CTPOCHHMH 3THX JIByX M30MEPHBIX YIJIEBOJOPOJOB MPUBOIUT K
paznunio GU3NYECKUX CBOMCTB, a OCOOEHHO XMMHUUYECKUX CBOUCTB (C
OpoMoM Ha cBeTy u3o0yTaH pearupyetT B 10 pa3 ObicTpee, uem OyTaH).

0) M3oMepsl MO pazauunomy nonodxceHuio QyHKUUOHAIbHBIX ZPYRN,
3amecmumerneil Ui KpamHvlxX ceéA3eil npu 00UHAKOBOM Y2i1epOOHOM
cKeneme:
CH;-CH,—-CH,—- OH CH;—-CH(OH)—- CHj;
nponaHoin —1 nponaHoa —2

(M30MepBHI MO MOJOKEHUIO (PYHKIIMOHATBHBIX TPYIII)



223

OdyHkuuoHanbHasg ruapokcuibHas rpynna (OH) B mponanose—1
HAXOJIUTCS y MEPBUYHOTO aToMa yriepoja, B MPONaHoyie—2 HAXOJIUTCS
y BTOPUYHOrO aToMa yriepoja. Takoe pacroyioKeHHe (PyHKIHUOHAb-
HOM TpyNIbl BIMUSET HAa (PUBHUECKHE U XMUMHUYECKHE CBOMCTBA ATUX
CIIUPTOB, HaNlpUMeEp, MPU OKHUCICHUH TponaHosia—] obpasyercs ajibie-
I'HJ — MpOMaHallb, a MPU OKUCIEHUHU MponaHojia—2 o0pa3yercsi KETOH —
IPOIaHOH, 00Jiee U3BECTEH 101 HA3BAaHUEM aLIETOH.

1 2 3 4 5 1 2 3 4 5
CHZ =CH- CH2 — CHQ— CH3 CH3 —-CH=CH _CH2 — CH3
neuTeH — 1 MIeHTEH — 2

(M30MepHI IO MOJIOKEHUIO KPATHBIX CBS3EH)

B) Pa3HOBUIHOCTh CTPYKTYpPHOM M30MEPUU — CYIIECTBOBAHUE CO-
CAUHEHUU C Pa3JINYHBIM G3AUMHbLIM PACNOJIONCEHUEM (PYHKUUOHAIb-
HbIX 2PYRN UAU Kpamuwlx ceéaseil (M30Mepusi B3aMMHOIO PacIoyoxKe-
HUSI) TPU OJMHAKOBOM YTJIIEPOJHOM CKeJieTe Mojekyhn). [ms apomartu-
YECKUX COCAMHEHHMI TAKOE PACHOJIOKEHHUE OTMEYAeTCs Kak MeTa—, op-

TO— Y Mapa—:
OH
OH HO —4 OH
OpMO—UTHAPOKCHOCH301I napa—auruapoKcuOeH3071
(TMpOKATEXMH) (TUIPOXHHOH)

Bo Bcex mpuBENEHHBIX BBILIE TPUMEPAX U30MEPHI UMEIOT OJMHAKO-
BYI0O XMMHUYECKYIO MPUPOY (MPUHAJIEKAT K OHOMY KJIACCY COEIUHE-
HUii). B HEKOTOPBIX Cilyyasx BEUIECTBA C OJMHAKOBBIM XUMHYECKHUM CO-
CTaBOM MPUHAJIEKAT PA3HBIM KJIACCAM COCIUHEHUN.

) u3oMepus GyHKIIMOHATIBHBIX TPYIII (MexcKaaccosan uzomepust)
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[IpocToii moka3arenbHbld NPUMEP 3TOrO TUIIA U30MEPUU — aJIbJETU]IbI
Y KETOHBL.

Xumnueckomy coctaBy C3HgO cooTBeTcTBYeET nporaHaib (aaberun)
Y TIPOTNAHOH (alleTOH).

N 9
CH3—CH2—C=O CH3—C—CH3
IIPOIaHab PONaHOH (aleToH)

1) Memamepusa — A30MEPUs, XapaKTepHas JJisl OJJTHOrO Kjacca CO-
eAMHEHUN (Jalie paccMaTpUBAETCs JJIi AMUHOB), 3aKJIIOYAETCS B CO-
JepKaHUU PA3TUYHBIX PAJUKaIOB NpHU GYHKIIMOHATBLHOW CPYIIIE.

st C;HoN
(CH;3);N CH; - NH- C,H; C;H— NH,
TPUMETHJIAMUH METHJIDTUIIAMUH IpONMUIaMUH

e) SBnenue, npu KOTOpoM ABa (MU OoJiee) CTPYKTYPHBIX HU30Me-
pa OBICTPO MPEBpAILAIOTCS APYT B APyra U MEXIY HUMU CYIIECTBYET
NOABWKHOE (OIMHAMUYECKOE) pPaBHOBECUE — maymomepus. TepMuH
TayToMepus (OT rped. tautjos — TOT K€ camblil) ObLI MPEAJIOKEeH He-
menkuM xumukom K. Jlaapom (1885). Tayromepus mpucyiia pasidy-
HBIM KJIacCaM COEAMHEHUM, yalle rerepoyHKIIMOHAIBHBIM COEIMHE-
HUSIM.

CyIIHOCTh €€ 3aKJIF0YaeTCs] BO B3aMMHOM IPEBpALEHUU H30MeE-
pPOB C MEPEHOCOM KaKOW—JIMOO MOABMKHOM TpyNHIbl U COOTBETCTBYIO-
MM MepepacnpeeIeHUEM IEKTPOHHOMN TIOTHOCTH.

B GonbplinHCTBE Cily4aeB TayTOMEpHBIE TPEBPAIIECHUSI COITPOBOX-

JAX0TCSI IEPEHOCOM IPOTOHA OT OJJHOT'O aTOMa K APYromy, Io3ToMy Ta-
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KM€ BHUJBl TAYTOMEpPUHM OOBEIMHSIOTCS MOJ OOIIMM Ha3BaHUEM HPO-
MOmMpOnHOU maymomepuu.

OnHOM W3 pa3HOBUIHOCTEN MPOTOTPOMHON TAYTOMEPHUHU SIBIIECTCS
AAKMAM—AKMUMHAA maymomepus. JIakraMbl — BHYTPEHHUE IUKJIU-
YeCKHEe aMHJIbl, KOTOpbIe 00pa3yloT Y-aMHUHOKHUCIOTHI. JIakTUM — Jak-
TaMHAsi TayTOMEPHUs COIPOBOXKIAIOTCS IMEPEHOCOM IPOTOHA OT aTroma
a30Ta K IUKJIMYECKOMY KapOOHWIBHOMY YIjiepoay (AMHaMHUYECKOoe
pPaBHOBECHE MEXAY JAKTAMHBIMU U JIJAKTUMHBIMU (DOPMaAMM).

y B a
y-amuHomacisiHas kuciora (NH,—CH,—CH,—CH,—~COOQOH) npu Harpe-
BAHUU OTHIEIUISIET BOJIY M 00pa3yeT [UKJINYECKUE aMUbI—JIAKTAMBbI:

B o
Y CH2 — CH2 CH2 — CH2
G, .0 O cil, c=0
TSNAH_OHG T TN
H ~H,0
v-NH,—Macnsnas kucnora yY— OyTuponakTam

JIerkocTh MpOTEKaHUsl TaKUX PEAKLUN CBSA3aHA C IOBBILIEHHOW TEPMO-
JTAHAMUYECKOU YCTOMYUBOCTHIO IATH— U LIECTUUIICHHBIX LIUKINYECKUX
COCIUHECHUN.

He3amerieHHbie 110 a30Ty JaKTaMBbl JIETKO IIPETEPIIEBAIOT JIAKTAM—
JAKTUMHYIO TAyTOMEPHIO (IMHAMUYECKOE PABHOBECHUE MEXKTY JIAKTaM-
HOM ¥ JIaKTUMHOM (hopmamu).

=0 <— /—OH

N—H‘/A N

JakTaMHas opma JaKTUMHas popma
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JlakTUM-J1aKTaMHasi TAyTOMEpHsI 0COOCHHO BaKHA JIJI1 apOMaTH-
YECKUX F€TEPOLMKIIOB C TETEPOATOMAMH a30Ta — a30TUCTBIX OCHOBA-

HUM, BXOJIAIINX B COCTaB HYKJICMHOBBIX KUCIIOT.
NH2 NHZ
//\ N//\
HO™ “ 0" TH
UTO3UH
(lakTUMHAas hopMma) (ylaktamHas hopma)

OObBIYHO JIakTaMHas popMa B paBHOBECHM NPe0OIaIaeT.

CTOUT paccMOTpEeTh €Ile OJWH BHUJ TAyTOMEPUU WUKIAO0—OKCO-
maymomepusa. BO3HUKHOBEHHE IHMKJIO—OKCO-TayTOMEPUH OO0YCIIOBIIE-
HO TeM, uTo ruapokcwibHas rpymnmna (OH) kak Hykieodun obpamumo
IPUCOCTUHSICTCS K KETOHHOU T'PYIIIIE.

o+
CH3 —C—-CH,-CH, - C\: 0O «© HO H, -CH,

~——  __OH =0
: pd
O CH, o~

4—0KCcOIIeHTaHOBAas KNUCJIOTa 4—ruapokcu—4—MEeHTaHOJIH ]
(oTkpbITas popma) (uMkIM4eckas popma)

[{ukn0—okco— TayroMepust 0oJiee U3BECTHA JJIsl MOHOCAXapHua0B

«CH,OH <CH,OH
— OH O G
OH 1c/—H o ‘OH ||
HO HO 2/ OH
OH TJII0KO3a OH

(anpaeruaHas popma) (umkuyeckas Gopma)
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B TBep/1I0M COCTOSTHUM MOHOCAaXapu/Ibl HAXOMASTCS B LIMKJINYECKON
¢dbopme. B pacTBopax B BUE€ paBHOBECHOM CMECU TayTOMEPOB — OTKpPHI-
TOM (ambJeTrUaHON) U HUKINYECKUX (HOpPM U, XOTS, Ha OTKPHITYIO (op-
my npuxoautca ~ 0,02% , auHamuyeckoe paBHOBecHe Bcerjaa obecrie-
YUBAET ANIbJCTUAHYIO (DOPMY MOHOCAXapUIOB, YTO U MPOSIBISETCS B Xa-
PaKTEPHBIX XUMUUECKUX PEAKIUAX HA aIbJETUAHYIO TPYIIY.

BaxHO He aOCONIOTHOE COAEpPKAHME TOTO WJIM MHOTO TayTOMepa, a
BO3MOKHOCTh TIEPEX0Ja TayTOMEPOB APYr B JApyra, MOIMOIHAS KaKyH—
1100 popMy MO MEpe €€ pacXoJ0BAHUS B KAKOM-JIMOO MPOLIECCE.

1.3.2. IlpocTpaHcTBeHHAasA H30MepHUs (CTEpeoOu30MepH)

JIns opraHMYecKruX BEIIECTB, IIOMUMO CTPYKTYPHOM H30MEpPHUU
(M30MEpUM CTPOEHHUS), BO3MOXKHA MPOCTPAHCTBEHHAS] U30MEPHUS, WIH
crepeon3zoMepusi. MoJIeKyJIbl CYIIECTBYIOT U BCTYIAOT B XUMHUYECKHUE
IIPEBpAILCHHUS] B TPEXMEPHOM ITPOCTPAHCTBE KaK cmepeou3omepbl, B
CBSA3U C YEM OCOOYI0 BaXXHOCTh NMPHOOPETAET 3HAHHE UX MPOCTPAHCT-
BEHHOT'O CTPOEHUS, YTO COCTABIISIET IPEAMET CTEPEOXUMUHU.

Ilpocmpancmeennvie uzomepol (cmepeou3omepst) - 370 COCU-
HEHHS C OJJMHAKOBBIM CTPOCHUEM, TO €CTh OJTHOU U TOM K€ ITOCIEN0BA-
TEJIBbHOCTHIO COCIMHEHUS aTOMOB, HO OTJIMYAIOIIHNECS PACIIOTIOKECHUEM
aTOMOB B NpocTpaHcTBe. ClieqyeT OTMETUTh, YTO OOBIYHBIE CTPYKTYP-
Hble (OPMYJbl, C MOMOLIBIO KOTOPBIX MOYKHO IEpeaaTh MOPSAOK CO-
€AUHEHHsI aTOMOB JIPYr C APYrOM, HE OTPa)XarOT MPOCTPAHCTBEHHOTO
CTPOCHUS MOJIEKYJIbI.

CyiiecTByeT JiBa BHJla IPOCTPAHCTBEHHOW mM3omepuH. llepBriil u3
HUX — ONTHYeCKasi (3epKajibHas) m3oMepus. YHaine Bcero mpuYMHOM
TaKON U30MEPHUHU CIIYKUT aCUMMEMpPU4ecKuil aToM yriiepoJa.

ACHUMMETPUYECKHH aTOM YIJIEpOoJa— aTOM, CBSI3aHHBIA C Ye-
MbIpbMs pA3IUYHLIMY aTOMAMHU WM TpynnaMu, o003HavyaeTcsi BCermaa

o o 3
3BC3404YKOHN *C. Kak IIpaBUJI0, TAKOHU ATOM HAXOJAUTCA B COCTOAHHUM SP -
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ruOpuan3anuu (TETpa’ApUuecKoe COCTOsAHME). B MoOJIouHOM KHCIOoTe

CH;*CHOH-COOH arom yrunepoma "C sBISETCS aCHMMETPHYECKHM.
VY Takoro aromMa OTCYTCTBYIOT 3JIEMEHTHl CUMMETPUU. MOJIEKYIIbI, CO-
JIepXKaIEe aCUMMETPUYECKUMH aToM YIjepoAa, HE HMMEIOT LEHTpa u
IJIOCKOCTA CUMMETPUHU, OHU He COBMECMmUMblL CO CBOUM 3EPKAIbHbIM
uzobpasicenuem. ITO CBOMCTBO HA3BIBAETCS XHUPAJbHOCTHIO, & CAMU MO-
JEKYJbl — XUpAIbHBIMU. TepMUH “XHUPaTbHOCTH OB BBEJEH aHT- JIMM-
ckuM ¢uzukoMm Y. TomriconoMm (1884) o3Hauaer, 4yTo JBa mpeaMeTa Ha-
XOJISITCSL B TAKOM OTHOIIEHUU JAPYT K APYTY, KakK JieBasl U MpaBasi py- Ku
(oT rpey. cheir — pyka), TO €CTh IPEJACTABISAIOT COO0M 3epKajbHbIE U30-
OpakeHusl, HE COBMNAJAIONIUE IPU IMOMBITKE COBMECTUTh HUX B IMpPO-
cTtpaHctBe. Hanmnune B MoJeKyjie aCHMMETPUYECKOTO aToMa MPUBOJUT
K BO3HUKHOBEHUIO JIBYX U30MEPOB, OJUH U3 HUX SBISETCS 3€PKATbHBIM
oTpaxkeHueM japyroro. I[lapa mpoCTpaHCTBEHHBIX U30MEPOB, MPEICTAB-
JSIOIIUX HECOBMECTUMBIE B MPOCTPAHCTBE 3€PKAIbHbIE U300paKEHUS —
JHAHTUOMEPHI. DHAHTUOMEPHI CXOJHBI MO (PU3UYECKUM U XUMHUYE-
CKMM CBOMCTBaM, OTJIMYUTh UX MOXHO TMpPHU MOMOIIM BO3JCHUCTBUSA HA
HUX TOJISIPU30BAHHOIO CBETA.

OOBIUHBIA CBET MPEACTABISIET COOOM AJIEKTPOMATHUTHBIE BOJIHBI,
KOJICOAHUSI KOTOPBIX MPOUCXOAUT BO BCEX HANPABICHUSX, MEPIECHIU-
KYJISIDHBIX HaIpaBJICHUIO paclpocTpaHeHus Jydya. Ecniu oObIYHbBIN CBET
MPONYCTUTh Y€pe3 MPU3MY, M3TOTOBICHHYI) W3 MCIAHACKOrO IIMara
(mpuzma HwukoIisl), TO OH CTAaHOBUTCS IUIOCKO MOJSIPU30BAHHBIM, T.€.
KOJICOAHHSI BEKTOPOB OCYIIECTBISIIOTCSI TOJBKO B OJIHOM IJIOCKOCTH.

DTa MIOCKOCTh HA3bIBACTCS MJIOCKOCTHIO [MOoJsIpU3al CBCTA.

HCTOYHHUK CBCTA Ipu3Ma Hukons

[Tomspusanus ceera B npusme Hukos
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DHaHTHOMEpPHI CIOCOOHBI BpalllaTh MJIOCKOCTh MOJSPU3ALIMK CBETA, TO
eCThb 001adarom onmuyeckou akmugHocmoio. OTCI01a MPOUCXOJIUT UX APY-
roe, ICTOPUYECKH CJIOXKHUBILIEECS HA3BaHUE — ONTUYECKUE U30MEPHI. DHAH-
THOMEPHI UMEIOT OJIMHAKOBBIE 3HAYEHHUS BEJIMYMH YIJIa BpalEHUs, HO IPOTHU-
BOIIOJIOXKHBIE €r0 HANPaBJIEHHUS: JIEBOBPAILAIOIINKN 0003HAYAIOT 3HAKOM (—),
MpaBOBpAIAONTNNA 0003HAYaOT 3HAKOM (+). BenmnunHy U 3HaK BpalieHUs XU-
paibHBIX COEAMHEHUHN HEb3sl MPECKa3aTh; OHU ONPEIETSIOTCS IKCIIEPHU-
MEHTAJILHO C MOMOIIBIO IPUOOPOB—TIOIIPUMETPOB. Y CTAHOBJIEHUE aOCOIIOT-
HOU KOH(UTypaluu, TO €CTh HICTUHHOTO PACIIOJIOKEHUS B IPOCTPAHCTBE 3a-
MECTHUTENEN Yy XUPalbHOTO LIEHTPA, MPOU3BOAUTCS C UCIOJb30BaHUEM (PU3HU-
KO-XUMHUYECKUX METOJO0B, B YUaCTHOCTU PEHTIC€HOCTPYKTYPHOIo aHaiuza. D,
L —cucrema o603HaueHus1 KoHGUTryparuu Obuta npeayioxeHa B 1906 roay
M.A. Po3aHnoBbIM. 3a KOH(UTYpAIITMOHHBIA CTAHAAPT ObLI NPUHSAT IJIHIEPH-

HOBBIA AJIbJACrU/I.

3epKajo

HOH,C
HO
HO CHO
H H H——OH
H,OH (1) H,OH (2)

L (-)-rmunepuHoBbiid anbaeruy D (+)— rIMLEpUHOBBIN adbaeru/l
DHaHTHOMEPHI TIULIEPUHOBOTO albACTHAA

bbUIO HAaAEHO MPOCTOE U OPUTHHAJILHOE PELIEHUE — JIEBOBPALaroIIe-

MY TJIMLIEPUHOBOMY ajbJeruay Obliia MPOU3BOJIBHO Npunucana Gopmy-
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na (1), a mpaBoBpamarorieit popme — ctpykrypa (2). Ero npaBo- u Je-
BOBpAIIAIOIIUM SHAHTHOMEpPaM ObUIA MPUIIHCAHBI KOHPUTypanuu, 000-
3HadyeHHbIe Kak D (+) u L () rmunepunoBbie anpaeruasl. Kondurypa-
U0 IPYTUX XUPAIbHBIX MOJIEKYJI ONPEACNSIIOT, CpaBHUBAasi C KOH(U-
rypanyeid OgHOTO U3 PHAHTMOMEPOB INIMIIEPUHOBOro anbjaeruaa. Ilpa-
BWJIBHOCTH MPOU3BOJBHO MPUMUCAHHON (+) TIMIEPUHOBOMY aJIbJIETHU-
oy KoH(purypanuu B HajibHEWIEM Oblia MOJATBEPXKIEHA SKCIEPUMEH-
TaJbHO U TpuoOpena cuiay aOCONIOTHON KOH(UTypaluu. 3arjaBHbIC
OykBbl L 1 D ctanu cuMBoJIaMH CTEPEOXMMUYECKON HOMEHKIIATYPHI.
B crapoii muTepaType MOKHO BCTPETUTHh CUMBOJIBI I U d 111 0003Have-
HUS JIEBO- U MPABOBPALIAIOLIMX SHAHTHOMEPOB COOTBETCTBEHHO. VX HU
B KOEM CJIy4yae HE CIEYET OTOXKAECTBIATh C COBPEMEHHBIMU KOH(DHUTY-
pauroHHbIMU cumBoiamMu L u D.

CoeauHenus, UMEIOIe KOHPUTYPALIMOHHOE CXOJICTBO C OINTHYE-
CKM aKTHUBHBIM JIEBOBpALIAIOUIMM TJIMIIEPUHOBBIM aJIbJIETUIOM, OTHO-
ciAT K L—psiny, 1 COOTBETCTBEHHO COEIMHEHUS, B KOTOPBIX Pacoioxe-
HUE aTOMOB IOXO0K€ Ha KOH(UTypaluio MpaBOBPAIIAIOIIETO TIIHUIEPU-
HOBOTO aJlbJIeTUAa, OTHOCAT K D — psiny.
OtHecenne crepeon3zoMepoB K D wnm L-crepeoxumuueckomy psay
MPOBOJAWIIM MYTEM XMUMHYECKON KOPPENSLHM, IyTEM MO3TAIHOTO Ipe-
BpalIEHUsI MCCIIEIyEMOT0 COEAUHEHUS B COOTBETCTBYIOIIMI TIIMIIEPU-
HOBBIW aJIbJICTH/] WK, HA00OPOT.

AOcoI0THas KOH(QUTypalus ONTUYECKOro BemecTBa D-BUHHOM
KHCJIOTHI ObLJIa OIpEAEiEHa METOAOM PEHTTEHOCTPYKTYPHOI'O aHAJIN3a
B 1951 rogy. OTa KoH(Urypaius oka3zanach TAKOH ke, KaKyro JIJIsl Hee
YCTAaHOBUJIM IIyTEM XMMHUYECKON KOPPEISALNH C TITUIEPUHOBBIM aJlbJie-
T'MJIOM, U KOH(QUTypaluu BCEX BEIECTB, COOTHECEHHBIX C BUHHOM KU-
CJIOTO, OKa3aJINCh UCTUHHBIMU U HE MMOTPEOOBAIOCH ITEpECMOTpa 000-
3HaY€HUs KOH(Urypauu.

Jnst M300pakeHHs] HPHAHTUOMEPOB Ha IJIOCKOCTH HCHOJIb3YIOT

npoeKroHHbIE (opmyibl Duiliepa, Ha3bIBa€Mble UHOTAA IPOCTO MPO-
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exuusimu Duuiepa. g moctpoeHus npoeknuu Puinepa yriepoaHyro
IIEeTIb PAcToJIaraloT BEPTUKAJILHO TaKMM O0pa3oM, 4TOObI BBEPXY OKa-
3ajlach CTapilas rpymmna. Y THIPOKCUKUCIOT MPUHATO pacrnojararh TeT-
pa’Ap Tak, 4TOOBl HABEPXYy OKa3bIBAETCS KapOOKCWIbHAs Tpymma, a Ha
TOPU30HTAIILHOM pedpe, MOBEPHYTOM K HaOJI0JaTeNt0, pacnosara- T-
Csl aTOM BOJIOPOJIa U TUAPOKCUIIbHAS TpyMIIa.

AcCHMMMETpHUYECKUI aTOM YIJIEpOJa, HAXOJSALIUNCA B LICHTPE TET-
pasapa, NEPEHOCUTCSI Ha IUIOCKOCTh B TOUKY IMEPECEUEHUS] TOPU30H-

TaJbHON W BEPTUKAJIHHOM JIMHUI U HE 0003HAYAETCSI CHUMBOJIOM.

\ COOH

H Hl oH
OH CH,

CH;

[TocTpoeHue nNpoeKIMOHHON (HOPMYJIBI MOJIOYHOM KUCIOTHI.

COOH 3epKajo COOH

ACHUMMETPUYECKHUI aTOM YTJIEpO/ia

HOOC / \ COOH
JTH

H OH HO

CH; CH3;
D (-) — MoJlouHas KUCjaoTa L (+) — MoJiouHas KUCI0Ta

9HAHTHUOMCDPBI MOJIOYHOM KHCJIOTBI
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Kak BuAHO W3 BBIIICTIPUBEICHHOTO PHUCYHKA, MOJOYHAs KHUCJIOTa
ABJISIETCA TPUMEPOM Mapbl SHAHTUOMEPOB C OJHUM I[EHTPOM XHpPaJib-
HOCTH. DHAHTHOMEPHI MOJOYHOM KHUCJIOTHI MPEACTABISAIOT JIETKOILIAB-
KUE MPU3MBI C THH_250C, HO MPOTUBOIIOJIOKHBIE 10 3HAKY BPAILICHUS: -
2.6° u +2.6" (2.5% BonHerit pactBop). Pamemar (paBHasi cMech SHaH-
THOMEPOB) MOJIOYHOW KHUCJOTHI ONTUYECKH HEAKTUBEH. MoJjiouHas Ku-
CJIOTa TOJYyYaeTCs B MPOIIECCE MOJOYHOKHUCIOTO OpOXKEHHS, KOTOPOE
SBJISIETCA PE3YJIbTAaTOM KU3HEJACATEIBHOCTH OaKTepuid, mepepadaThi-
BAIOIIMX CaxapHUCThIE BEIIECTBA. BHOJOTMYECKYIO aKTHUBHOCTH IPOSB-
JSIFIOT O— TUAPOKCUKUCIOTH L—psina.

CrepeonzomMephl, HE SBIISIONIMECS SHAHTHOMEpPAMU, HAa3bIBAIOT
auacrepeomepaMu. B oTiinune OT 3HAaTMOMEPOB, AUACTEPEOMEPHI 00-
Jafar0T 3aMETHBIM pa3udueM B (PU3MUYECKUX M XUMUUYECKHUX CBOMCT-
Bax. [IpuMeHsis METOAbI pa3feieHUus OpPTaHUYECKUX COCIWHCHUH, nua-
CTEpPEOMEPhl MOXKHO Ppa3feiuTh MeXAy coOoi. PaszmuuarorT nBa BHIa
JNAaCTEPEOMEPUU: G — IMACTEPEOMEPUS U TT— JUACTEPEOMEPHSI.
¢ — JlmactepeoMepusi BOZHUKAET B COCTMHEHUSAX, UMEIOIIUX JIBa U 00-
Jee acMMMeTpuyeckux IeHTpa. Iloacder uucia crepeou3omMepoB i
HUX MPOBOAUTCA IO (Gopmyie 27, Tle N — YUCIO ACMMMETPHUECKHX
aToMOB yriiepoja. [lpu Hamuyuu ABYyX aCMMMETPUYECKUX aTOMOB CO-
€IMHEHUE MOJXKET CYIECTBOBATh B BHUJE YETHIPEX CTEPEOU30MEPOB
(2°=4), COCTABISIOIMX [BE MApbl YHAHTHOMEpOB. Kaxmas mapa oGpa-
3yeT palemar.

Jnst 2-ruapokcu—3—xJI0pOyTaHAMOBOM  (XJIOpOAOIOUHOM) KHUCIOTHI
3TO CIAEAYIOIINE CTEPEOU30MEPHI:

COOH COOH COOH COOH
H—OH HOl— H H{1 -OH HO+— H
H—|—— CI Cl|— H CH—H H{  CI

COOH COOH COOH COOH

sputpo—popma sputpo—popma Tpeo—hopMa Tpeo—dopma
@ (D) (1) V)
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[Taper crepeonzomepoB (I) u (II), a taxxke (III) u (IV) otHOCSTCA
IpYyr K APYry Kak MpeaMeT U HECOBMECTUMOE C HHM 3epKaJbHOE H30-
OpakeHue, TO €CTh SBJSIOTCS MapaMu 3HaHTHOMEpPOB. CTepeon3oMephl
B JIIOOBIX JAPYTHUX Mapax sBJIAIOTCA auactepeomepamu. Tak, mapa (I) u
(IIT) atombr C-2 UMEIOT OJMHAKOBYIO KOH(UTYpaIMIO, TOT/Aa KaK aTo-
Mbl C-3 — TIpPOTUBOIOJOXKHYIO; TMOA00HAs CHUTyalMsi HaOJIOJaceTCs B
napax (I) u (IV), (I) u (III), (IT) u (IV). B npekumonnsix popmymnax (I)
u (II) atombl BOJOpOIa HAXOASATCSA MO OJIHY CTOPOHY MPOEKIUH, TaKHe
CTEpPEOM30MEphl Ha3bIBalOT opumpo— dhopmamu. B dbopmymax (II1) u
(IV) aTtombl BOOpOAa HAXOMSITCSA MO pa3HbIE CTOPOHBI BEPTHKAILHOU
auHuM npoekin duiepa, Takue Gopmbl Ha3bIBaKO mpeo— HopMaMH.

B tex caydasix, Korjga aCHMMETPUUECKHE aTOMBI YIJIEpOia UMEIOT OH-
HAKOBOE OKpYKEHHE, 00IIee YUCIO KOH(PUTYpPAIMOHHBIX CTEPEO- H30-
MEPOB He oTBeuaer Gpopmyie 2": npumep, BunHas (2,3— AUTHAPOKCUOY-
TaHJIMOBasl KKUcJioTa). MiMest Ba aCHMMETPUUYECKUX aTOMa Yriepoja, 3Ta
KHUCJIOTA JOJDKHA Obl CYIIECTBOBAaTh B BHUJIE UETHIPEX CTEPEOU3OMEPOB.
OpHako JUisi Hee M3BECTHBI TOJBKO TPU WHJMBUIYaTbHBIX CTEPEOU30-
Mepa: D— u L— BUHHBIE KUCIOTBHI U ONTUYECKH HEIEATENIbHAsA — ME30-
BUHHasA kucyiota. Cpeau XHMHUKOB JOJITO€ BpeMsl HE ObLIO €JUHOIO
MHEHUSI 110 OTHECEHHIO PHAHTUOMEPOB BUHHBIX KUCIOT K D— mnmum L—
pany. Yaie ke OTHECEHUE JEeIaeTCsd Ha OCHOBAHUM KOH(UTypaiuu
BEpXHEro B Mpoekuuu dPuiiepa HEHTpa XUPAJbHOCTH. AOCOJIOTHAs
KoH(urypanusa D-BuHHON KUCIOTHI Obula onpenenena B 1951 roay me-
TOJOM PEHTI€HOCTPYKTYPHOT'O aHAJIN3a U OKa3aJlach TaKOW, KAKyIO JJIs
HEE YCTAHOBWIM MYTEM XHMHUYECKON KOPPEISUUU C TIMIEPUHOBBIM

aJbJICTUIOM.
COOH COOH COOH
H——OH HO—|—H H—{— OH  JIIOCKOCT
HO—H H —/——O0H H—— OH cummerpuun
COOH COOH COOH

D— BuHHag kucjgora | — BUHHASA KUCJIOTA  ME30BHMHHAA KHUCJIOTA
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B Hacrosiiee Bpemsi pEHTTEHOCTPYKTYPHBIA aHAIU3 ABJISIETCS OJTHUM U3
OCHOBHBIX METOJIOB YCTAHOBJIEHUS POCTPAHCTBEHHOT'O CTPOEHUS MO-
neKyJbl. OTCYTCTBUE ONTUYECKOW aKTUBHOCTH Y ME30BUHHOW KUCIIOTBI
OOBACHSIETCS TEM, YTO MOJIEKYJIa UMEET IMJIOCKOCTh CUMMETPHUH, TIPO-
Xo[sIy0 uepe3 cepeauny cBsizu C-2— C-3; BEepXHsS 4acThb MOJIEKY-
JbI HaJ, 3TOW IJIOCKOCTBIO CUMMETPHUHM SIBIIAETCS 3€PKAIBHBIM OTO-
OpakeHHEeM YacTU MOJIEKYJbl, HaXOASIIEHCs MO TIOCKOCThI0. Eciu
COCTaBUTh CMEChb M3 D— BMHHOW U L— BHHHOW KHCJIOT B COOTHO-
meHuu 50:50, To oHa OyneT ONTUYECKU HEAKTUBHOMW, 3Ta CMECh Ha-
3bIBAETCSI BUHOTpaAHOM KucinoTor. Onnako D,L- cucrema numeer orpaHu-
YEHHOE NIPUMEHEHHE U UCIIOJIb3YETCSI B OCHOBHOM B XMMHH YTJIEBOJIOB,
aAMUHOKHCIIOT. J[7151 0003HaYeHus1 KOHPUTypalliyi aCUMMETPUYECKHIX aTOMOB
B XMPAJTBHBIX MOJIEKYJIAX UCHOJIB3YyeTCs R,S- crctema, B OCHOBE KOTOpPOU
JIEYKUT MPUHLIMIT CTAPIIMHCTBA 3aMECTUTEIIEH.

Kpome onrtuueckoii nzomepuu, Bant—I'opd oObsicHuUn cyiiecTBo-
BAHUE FeOMETPUYECKON M30MeEpUN (IMC—TPAaHC u3oMepus). Takoil BuA
M30MEpPHUM MPUCYIL] OCHOBHOM  ayikeHaM.. [IpocTpaHcTBeHHAst nzoMepus
aJIKEHOB OOYCJIOBJIEHA Pa3IMYHBIM PACcHOJIOKEHUEM 3aMECTUTENIEH OTHO-
CUTEJIBHO TUIOCKOCTH T—CBSA3U. TaKOW BHJ CTEPEOU3OMEPHUH HA3BIBACTCS
T—auacrepeomepusi. n—/{ucrepeomepsl pa3nMyarOTCs MO CBOMM (PU3H-
YECKMM CBOMCTBaM. Y UIHC—HM30MEPOB OJWHAKOBBIE 3aMECTHUTENH (KaK
OPaBUJIO, aTOMbI BOJOPOA) PACTIOJIONKEHBI IO OJHY CTOPOHY IJIOCKOCTH
CUMMETPHH, a Y TPAHC— U30MEPOB OHH HAXOIATCA IO Pa3HbIE CTOPOHBI.
[Ipumep uuc—TpaHC M30MepUH - PyMapoBasi U MAJIEMHOBAs! KUCIIOTHI.

HOOC H H COOH
\ N/
4 ¢
|
AN /C\
H COOH H COOH
dbymapoBas MaJEuHOBAs

OyTeHIMOoBas KUCJIOTa (TPaHC) OyTeHInoBas KucaoTa (1uc)
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OTH JIB€ KHUCIOThI, UMESl OJIMHAKOBBIM XWMHWYECKHH COCTaB, SIB-
JSIIOTCSL T—UacTepeoOMeEPaMH, O0JIaal0T Pa3HbIMU HE TOJIBKO (pU3HUe-
CKMMH U XMMHYECKUMHU CBOMCTBAMHU, HO M Pa3HON OMOIOTMYECKON aK-
TUBHOCTBIO.

Lluc— mpanc— wn30Mepnl CYHIECTBYIOT IMOTOMY, YTO CBOOOJHOE
Bpall€HUE BOKPYT JIBOMHOW CBSI3M HE IMPOMCXOAUT, MHAYE HEU30EKHO
Hapymuiack Obl T—CBsI3b. O0O3HAUEHUE YUC— MPAHC— U3OMEPOB MO/I-
pa3yMeBAET HAXOXKICHUE OJMHAKOBBIX 3aMECTUTEIIEN Y NBOWHON CBA3U
U IIPUMEHUMO JAJIIEKO HE BO BCEX CIIyYasX.

Jlnst 0o603HaueHust KOHPUTYpallud JTBOMHBIX CBSI3€U yuc— mpauc—
M30MEPOB UCIIOJIb3YETCs Tak Ha3biBaemasi L,/ — cuCcTeMa, B OCHOBE KO-
TOPOW JICKUT MPUHLMI CTapIIMHCTBA 3aMECTUTENEN (IpaBUIIO MOCIE-
JIOBATEJIbHOCTH). [{JI 3TOro B mapax JIMraHAoB (3aMeCTUTENEH), COenu-
HEHHBIX C KaXIbIM U3 aTOMOB JIBOMHOW CBSI3U, ONPEAEIAIOT CTapUINH-
CTBO 3aMmecTturened. Eciu crapuive 3aMecTUTEN Ka)XXI0W Iapbl Haxo-
IATCA 10 OJHY CTOPOHY JBOWHOM CBSI3U, TO KOH(Urypanuoo o0o3Haya-
10T npepukcoM Z — (OT HEM. zusammen — BMECTE), B TOM Cily4ae, Korja
CTapIlINe JUTAHbl HAXOJATCA MO Pa3HbIE CTOPOHBI INIOCKOCTU JIBOMHOM

CBsI3U, MPUMEHSIOT nipedukc E— (0T HeM. entgegen — HAIIPOTUB).

H COOH HOOC COOH
\C / 7
=¢ c=C
AN 77N
HOOC H H H
E —6yrennnoBas KucinoTa (TpaHc) Z — 0yTeHiMoBasi Kuciaota (1uc)

JIst BBILIETIPUBEECHHBIX MPUMEPOB 0003HAYEHUE YUC— MPAHC—
MU30MEPOB MOHATHO U NMPpUMEHUMO. [IpuBenem eme npumMepsl:

CH; COOH Br Cl
AN /
C= (1) c=C )
’ /
CH;CH, H CI “CH,CH,CH,
(E)-3—MeTuineHTeH—2—oBast (£) —1-6pomo—1,2 —uxnopo—
KHUCJIOTA neHTeH—1

64
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B mpuBeneHHbIX MpuUMepax HET OJMHAKOBBIX 3aMECTUTENEH, Ha-
xoasuxcst 'y naBoiHou cBsizu. B (1) mpumepe crapuime nauranasl (3a-
Mectutenn) — COOH u CH3CH, HaxoasTCs 10 pa3HbIe CTOPOHBI I1JI0C-
KOCTH JIBOMHOM CBSI3U, TOATOMY HcCHoJIb3yeTcs: mpedukc (£) u coenuuHe-
HUEe HasbiBaeTcs (E)-3—meTwineHTeH—2—oBas kucioTta. B npumepe (2)
crapuine aurasasl (3amectutenu) — Br u CI HaxoasTcs mo oaHy CTO-
POHY TIJIOCKOCTH JTBOWHOM CBSI3U, OTMEYAloTCs npedukcom (£) u coenu-

HeHue HasbiBaeTcs (£) —1-6pomo—1,2 —nuxmoponeHTeH—1.

KoOHTpPOJIb YCBOCHUS TeMBbI

1. Hanumwure ctpyktypHbie (HOPMYJbl U30MEPHBIX YTIE€BOJIOPOIOB
coctaBa C;H ¢, Ti1aBHAs EeNb KOTOPBIX COCTOUT U3 ISITU YTIEPO-
HBIX aTOMOB, U Ha30BUTE UX.

2. Hanumure cTpykTypHYIO (HOPMYITy BCEX YIIEBOJI0POJIOB, U30MEP-
HBIX TPUMETUJITPONWIMETAHY, U HA30BUTE HX.

3. Hanumwute cTpykTypHBI€ (POPMYIIBI U30MEPHBIX YTIIEBOJAOPOJOB CO-
craBa C¢Hj4; ykaxkure n30MEphI, COAEpKAIIUE TPETUYHBIE ATOMBI
yriepona. HazoBure 3Tu yrineBogopomsl.

4. Kakoe u3 NpuBEACHHBIX COCTUHEHUN UMEET IIUC- TPAHC- U30MEPHI?

(|3H3 (|3H3
a) CH,=C-COOH 06) CH; - C=CH-COOH

B) HOOC — @— COOH 1) CH;-CH=CH-COOH

5. T'nmuuepuH — ONTUYECKU HEAKTUBHOE BEIIECTBO, a TJIMLIEPUHOBBIN
anbJEruj MPOSIBIIAET ONTUYECKYI0 aKTUBHOCTh. HamucaTth CTpyk-
TypHble (GOpMYJIbl TAUIEpUHA (MponanTpuona- 1,2,3) u rauuepu-
HOBOT'O albjieruja (2,3-IuruipoKCcunpornanaisi) 1 00bICHUTh MO-
SABJICHUE aCUMMETPUUYECKOTO (XUPaIbHOTO) aTOMa yYTJIepoja B



10.

11.

12.
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TNIMIIEPUHOBOM ajbJAeru/ie (Kak BbIACIAECTCS TaKOM aTOM B COEIU-
HEHUU?).

Kakynmu xapakTepHbIMU NPU3HAKAMH JIOJKHO 00J1aaTh BELIECTBO,
4TOOBI OHO OBUIO ONTHYECKM AKTUBHBIM? Kak mposBISIETCS ONTH-
YyecKas AKTUBHOCTD BeEIIECTBA?

Pauemar, onpenenenue. OObsICHUTD, TOYEMY ME30BUHHAS KUCIIOTA,
uMesl JBa XUPAJIbHBIX ILIEHTpA, SIBJSETCA ONTUYECKH HEAKTHUBHBIM
BEILIECTBOM.

OauH W3 BUIOB CTPYKTYPHOM H30MEpPHUM SIBISETCA H30MEPUS
(PyHKLIMOHAJIbHBIX TPYIII, IPUBECTU MIPUMEPHI U30MEPUU (DYHK-
UOHAIbHBIX TPYIIL.

K xakomy OCHOBHOMY BHJy M30MEPHUHU (CTPYKTYPHOM WM MHPO-
CTPAaHCTBEHHOM) CJIEAyEeT OTHECTH U30MEPUIO IO MOJIOKEHUIO 3a-
MECTHUTENEN WM KPAaTHBIX CBSI3€W, IPUBECTH IIPUMEPHI.
DHaHTHUOMEPHI — MPOCTPAHCTBEHHBIE U30Mepbl. HanucaTth npoek-
HUOHHBIE (OPMYJIBI SHAHTHOMEPOB TJIUMLEPUHOBOTO aJbJEruia,
OTMETUTh ACUMMETPUYECKHUE aTOMbI YIJepoja. YKas3aTh, Kakas
(yHKIIMOHAJIbHASI TPYIINA B MPOCKIIUOHHON (hOopMyJie MIUIEPUHO-
BOTO ajbJErujia OnpenesseT MPUHAJIKHOCTh K CTEepEOXuMUYe-
ckuM panam (D— umm L— pany).

JlakTUM-TTaKTaMHasi TAYTOMEPUS XapaKTepHA I apOMaTHYECKUX
TeTEPOLMKIIOB C T€TepoaTOMaMu a30Ta — a30THCTBIX OCHOBAHUH,
BXOJSIIMX B COCTaB HYKJIEMHOBBIX KUCJIOT. Ha mpumepe uuro3nHa
NOKa3aTh CyTh 3TOI'0 BUAA TAYTOMEPHH.

CKOJIbKO U30MEPOB OYAET UMETH NIEHTEH 10 MOJIOKEHUIO TBOWMHON

CBSA3U?
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1.4. Xumnuyeckue cBSA3U. JJIEKTPOHHbIE
3¢ deKThI B OPraHu4eCcKuX MoOJIEeKYJIax

CUuTaroT, YTO B aTOME YIJIEPO/ia OJUH $- ¥ TPH Px,y,z — CKTPO-
Ha HE CYIIECTBYIOT B UUCTOM " BHUJIE, a MPETEPIEBAIOT THOPHUAN3AITHIO.
B 3aBUCHMMOCTH OT 4MCia BCTYNUBIINX B THOpUAN3ALINIO OpOUTaieh
aTOM YTJIEpOJia B OPraHUYECKUX COCTUHEHUSX MOXKET HaXOJUThCS B
TpeX BUJIaX THOPUIN3ALNY.

IlepBoe BajleHTHOE COCTOSIHME, sp3 - THOPUIU3AIUS - OTO TIPE00-
pasoBaHUe OTHOW 2s M TpeX 2px,y,z— aTOMHBIX opouraneit (AO), Bo3-
HUKAIOT YETHIPE PABHOLICHHBIE Sp~ - OpOMTANId, HANIPABJIECHHBIE B MPO-
CTPAHCTBE K BEPILIMHAM TETPadIpa IO YrjioM 109,5°. B takom cocTosi-
HUU aTOM YIJIepojia HAXOAUTCS B MPEACNIbHBIX YTIJIEBOJOPOJAX — ajKa-

Hax.

10928’

Puc. 2.1. Terpasapuueckast MOJIEIb METAHA!
a) 4eThIpe sp3 — AO aroma yraepoga C

0) uethipe o — cBsizu C — H
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BTopoe BaJleHTHOE COCTOSIHHE, SP° — THOPUIM3ALIS 9TO IPeos-
pa3oBaHMe OIHOH 2S U ABYX 2 Py, —OpOUTasIel, BO3HUKAIOT TPU PaBHO-
IIEHHbIC THOPHUIHBIC sp2 —opOuTaNIM, HAXOAIIUECS B OJHOM TIJIOCKOCTU
oz yriom 120° apyr k Apyry, a HernOpuIM3UpPOBaHHAs Py — OPOUTAIB
B MEPIICHAUKYIAPHOM K HEU TNIOCKOCTH. B TAKOM COCTOSIHUM aTOM YT-
JIepOJia HAXOJUTCA B AJIKEHAX — YIIIEBOJIOPOIaX C JBOVMHOW CBA3bIO U B

APpOMATUYCCKUX COCANHCHUAX.

Puc. 2.2. O0OpazoBanue ¢ (curma) — u T (M) — CBA3EH MEXKIY

ATOMaMH yIJIePOJa B SP~ — THOPUIM3ALIHN:

a) TpH Sp- —OpOWTamM B OXHOH ImIocKocTH mox yriaom 120° u

NEPIEHIUKYISIPHAS K 9TOH IIIOCKOCTH Py— aTOMHask OpOHMTAallb.
b) 6 —cBsI3b, 0OPa3OBAHHAS IPH JIOOOBOM MEPEKPHITHH IBYX SP- —
AO

C) T -CBSA3b — CBSI3b, 00Opa30BaHHAsl MPU OOKOBOM MEPEKPHIBAHUU
IBYX TapaUielbHBIX APYT APYTY, HETHOPHUIU3UPOBAHHBIX P-
AO.

TpeTbe BajleHTHOE COCTOsSIHME, Sp— THOpPUIM3AIUS - 3TO MPEOO-
pasoBaHue 2s—OpOUTaIu U 2p—OpOMTaIU, BO3HHMKAIOT JIBE€ PABHOIICH-
HBIC SP-OpPOMTANIM, PACIIONIOKEHHbIE JIMHEHHO U JIBE Py,z —OpOUTAIM B
IBYX B3aMMHO NEPHEHAUKYJSIPHBIX TUIOCKOCTSIX. B TakoMm cocTosHuu
aTOM yrJiepo/ia HaXOJUTCA B allKMHaX — YIJIEBOAOPOAAaX C TPOWHOMN
CBS3bIO.
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o -CBs3b

Puc. 2.3. O6pazoBanue TpoitHbix cBsizeil C=C

a) aTOM YIJIepoJia B COCTOSIHUU SP— TMOpUIu3anuu

b) oOpa3oBaHue G — CBSA3M U3 ABYX SP—TUOPUAHBIX OpOUTanei

c) oOpa3oBaHUE IBYX TT — CBSI3€H B alleTUJICHE

c - CBsI3b — OJIMHApHAsI KOBAJIEHTHAsl CBs3b, OOpa30BaHHAS TPU
nepekpbiBanuu AO 10 npsmotl (ocu), COSAUHSIONIEH AIpa IBYX CBS3bI-
BACMbIX aTOMOB; G —CBSI3b MOJKET BO3HUKATh MPU MEPEKPHIBAHUU JIIO-
Obix opOutaneit (puc. 2.1-2.3). n-CBA3b—CBsA3b, 00pa30BaHHAs PU OO-
KO80M TIEPEKPhIBAaHUN HErnOpuan3nupoBanubix p-AQ. (Puc. 2.2 — 2.3).

CoueraHue OJHOW G- U OJHOM T- CBSI3€M (JIBOMHAS CBSI3b), OJTHOM
G- U JBYMS IIU CBA3SIMH (TpOMHAs CBSI3b) - KpamHbvle CBS3U. J[BoiiHas
CBSI3b KOpPOYE OAWHAPHOM, TPOMHAS - JBOMHOW CBS3U; C YBEIUYCHUEM
JOJIM S—OpOUTAIM B TUOPUIHON OpOUTANIM YMEHBIIAETCS JJIMHA CBSI3H.

CBONMCTBa KOBAJICHTHOW CBSI3M BBIPAXKAIOT YEPE3 €€ KOJIMYECTBEH-
HbIE XapaKTEPUCTUKHU: IHEPIrUI0, UIMHY, MOJISIPHOCTDH, IOJISIpU3Yye-
MOCTb.

IoasipHoCcTh cBSI3U OOYCJIOBJIEHA HEPAaBHOMEPHBIM pacIpejerie-
HUeM (MoJiIpu3alueil) 3MeKTPOHHON MIIOTHOCTHU. [IprurHa nmoJispHOCTH
CBSI3U — PA3IMYUE€ B DJIEKTPOOTPULIATEIILHOCTH CBSI3aHHBIX ATOMOB.

DnekmpoompuyamenbHOCmsb XapaKTepru3yeT CIOCOOHOCTh aToOMa B MO-

JIEKyJIe YAEPKUBATh BAICHTHBIC SJIEKTPOHBL. DIEKTPOOTPHUIIATEIILHOCTh
HE SIBJIAETCS a0COJIFOTHOM KOHCTAHTOM 3JIEMEHTA, OHA 3aBUCHUT OT (Pdek-
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TUBHOTO 3apsja sijpa, Buaa ruopuauzanuu AO U BIUSHUS 3aMeC- TUTE-
ner. Hampumep, 37€KTpOOTPULIATEILHOCTh aTOMa YIJepoJia HaxXxo- Jsi-
HIErocsi B COCTOSIHUU sz_ WM SP — TMOpUIM3aIMK BBIIIE, YEM B
COCTOSIHUHU sp3- rubpunmsanun (Cg, = 3.1, Csp2 =2.8, Csp3 =2.5).

CBsi3b OyAET nonsapHol, €clii OHAa 00pa30BaHa Pa3HBIMU IO 3JICK-
TPOOTPULIATENBHOCTH aTroMaMu. CMENIEHHE SJIECKTPOHHOW IUIOTHOCTH
MOJISIPHON G—CBSI3M 0003HAYAIOT MPsAMOU CTPEITKOM, COBIAIAIOIICH C
BAJICHTHOM 4EPTOil; CMEIIEHUE MOJAPHON T- CBSA3M U300paKaeTcsi M30-
THYTOM CTPEIKOM: 485 -8 PR
_jc —>CCI >C [\6

[Hossipu3yeMoCTb CBSI3U BBIPAXKACTCS B CMEIICHUU SJIEKTPOHOB
CBSI3M T10]] BJIMSIHUEM BHEIIHErO 3JIEKTPOMArHUTHOTO MOJIsl, B TOM YHC-
Ji€ U Ipyrou pearupyromer yactuubl. [loysipuzyeMocTs onpenenseTcs
MOJABUKHOCTBIO 3JEKTPOHOB. [l0 moysipu3yemMocTd 7t- CBS3b 3HAYM-
TEJIbHO MPEBOCXOJUT O- CBS3b, TAK KaK MAKCUMyM 3JIEKTPOHHOU
IJIOTHOCTHU T- CBSI3W PACHOJIATAETCA NANBIIE OT CBA3BIBAEMBIX  SJIED.
[lonsipuzyemMocTb B 3HAYUTEIBHOW MEpPE OIPEAECsAeT PEaKUUOHHYIO
CIIOCOOHOCTBH MOJIEKYJI [10 OTHOILLIEHUIO K peareHTaMm.

1.4.1. laxyxkTuBHBIH 3P PexT
[Iepenaya 31€KTPOHHOIO BIUSHUS 3aMECTUTEIIEN T10 LIEIH

G- CBsI3eM — unoykmuensli 3¢pghexm, odbo3nauvarot I. I'paduuecku nei-
ctBue I — 3ddexta n300paxaroT CTPEIKOM, COBIAAAIOIIEH C IMOJOXKe-
HUEM BaJICHTHON YEepPTOYKH M HANpaBJICHHOH OCTPHEM B CTOPOHY Ooiee
ANEKTPOOTPHUIIATEILHOTO aToMa. WHAYKTUBHBIA A(DQeKT n3-3a cinadboit
MOJIIPU3YEMOCTH G- CBSI3M 3aTyXaeT Yepe3 TPU — YETHIPE CBSI3H B IICTIH.
¥ aroma Boaopoja MHAYKTUBHBIA d3PdekT npuHar 3a 0 (/).

3amecTtutenb (X), KOTOPBIN IPUTATHBACT AJICKTPOHHYIO TUIOTHOCTD G —

CBSI3U CWJIbHEE, YEM aTOM BOJIOPOAA, POSIBIISIET OmMpuUyameibHbulli NH-
TYKTUBHBIN 3 PeKT (-/), OH CHUXKAET AJIEKTPOHHYIO INIOTHOCTh CHUCTEMBI
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Takue 3aMecTUTENN HA3bIBAIOT 31€KMPOAKYENMOPHbIMU — 3TO OOIIb-
IIMHCTBO  (PyHKIMOHaNbHBIX rpynn (rajorensl, OH, NO,, NH,,
COOH u 1ip.) ¥ KaTUOHBL.

Ecnu 3aMecTutens cMemaeT 3JIEKTPOHHYIO MJIOTHOCTh G—CBSI3U B
CTOPOHY aToma yriepoja LEenu, TO OH MPOSBISAET HOJOHCUMENbHDIL
UHIYKTUBHBIA 3QdekT +I). Takue 3aMecTUTENM HA3bIBAIOTCS  IJI€K-
MPOHOOOHOPHLIMU — 3TO AIKWIbHBIE (METWIbHBIE, STUJIbHBIE U T.1.)
IPYIIIbl, METAJUIBI U AaHUOHBL.

NuaykTuBHBIN 3G (PEKT BBI3BIBACT MOJISIPU3ALUI0 MOJIEKYJI M MOSB-
JICHUE JUNOJIbHOrO MoMeHTa. HampaBieHue nosisipu3anuu CBA3U MOXKHO
YCTAHOBUTb, YUUTHIBAA JIJICKTPOOTPULIATEIIBHOCTh I'€TEPOATOMA, HAIPHU-
Mep, AJIEKTPOOTPHUIIATEILHOCTE 2JieMeHTOB B Tabimie .M. Menneneena
pPACTET CJI€BAa HAMpPaBO B MEPUOJAX U CHU3Y BBEPX B rpymnmnax. bosib-
IIMHCTBO (PYHKIIMOHAIBHBIX Tpymil - ramoredsl, OH, NO,, NH,, COOH
U JIp. TPOSIBIISIOT OTPUIIATENBHBIN [- 3pdeKT, mpudeM TeM CUJIbHEE, YeM
OO0JIbIIIE JIEKTPOOTPHUIIATEILHOCTh COOTBETCTBYIOIIETO FeTepoaToMa.

- [ — Oddexr 3amecturens
CH3 —>CH2 —ClI CH3 —>CH2 —)N02 CH3 —>CH2 — OH

NunyktuBHBIA 3Q(EKT OKa3bIBAET BIMSHUE HA CBOMCTBA OPraHUYECKUX
COCIMHEHMM, HapUMep, Ha UX KUCJIOTHOCTh. Tak, hTOPUCTOBOIOPOIHAS
KHCJIOTa CHUJIbHEE KapOOHOBBIX (OpraHnyecKkux) KucjaoT, a OH — KUCIoThI
3HAUYUTENBbHO cuiibHEe NH- KUCIOT ¢ oanHakoBbIMU paaukaiamu, NH -
KHUCJIOThl 3HauyuTeNbHO cuiibHee CH — KHUCIOT caMbIX clIaObIX M3 BCEX
KUCIIOT bpeHcrena. BBegeHue B MOJIEKYITy YKCYCHOM KHUCJIOTBI 3JIEKTPO-
HOAKILIEIITOPHBIX aTOMOB XJIOPa PE3KO ITOBBIIIAET KUCIOTHOCTbH XJIOP3a-
MEIIECHHBIX YKCYCHBIX KUCIIOT.

NunykTuBHBIN 3PHEKT XJI0pa TPUBOJUT K HOHMKEHHUIO JIEKTPOHHOMN
mnoTHOCTH Ha ¢Bsizu O — H B COOH — rpynme

(CI —CH,«+—C(0)«—0+«—H), uyTo obJieryaeT AMCCOLMNAIINIO KUCTOTHI.
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Hanmnune B MoJieKyse 3JEKTPOOTPULIATEIBHOIO aTOMa rajoreHa B
rajioreHyrjaeBoI0poaax NPUBOAUT K NEPEPACITPEAECTICHHUIO IIEKTPOHHOM
IUJIOTHOCTH W TOSIBJIEHUIO B MOJIEKYJIE JABYX PEaKUHOHHBIX LEHTPOB:
ANEKTPOPUIIBHBINA LIEHTP - aTOM YIJIEPOJa, CBSI3aHHBIA C TaJIOT€HOM U
CH-xucnotHslil ieHTp — noJisipHas cBsizb C — H y atoma yriepoaa B 3-
MOJIOKEHUU K T'aJIOTEHY.

[3| oc| o+ 0O-
R-C-C — Hal
CH - ueurp " ﬁ | AN OneKkTpoPUIbHBINA LIEHTP
B otnnuue ot MmezomepHoro addexra HHAYKTUBHBIN 3P(HEKT ObICTPO
3aTyXaeT C YBEJIWYECHUEM YHCIA CBA3EU MEXKIY B3aMMOJICHMCTBYIOUIUMU
rpynIamu.

1.4.2. Me3omepHblii 3¢ et

p- OpOuTain HECKOJIBKUX aTOMOB MOTYT MEPEKPBIBATHCSA JAPYT C
Ipyrom, oopasys eauHyto (0OIIyr0) T- AJIEKTPOHHYIO cucTeMy. B aToit
CHUCTEME OCOOBIN BUJ B3aMMHOTO BJIUSHHUSI aTOMOB, KOTOPBIM Ha3bIBACT-
csi conpsukeHueMm. Conpaxcenue — 310 00pa3oBaHUE B MOJIEKYJIE €/IH-
HOTO JICJIOKAJIM30BAHHOTO 3JIEKTPOHHOTO O0Jlaka B pe3yjbTare mepe-
KPbIBaHUSI HETHOPUIU3UPOBAHHBIX p- OpOUTANICH. Y4YacTBYIOIIUE B CO-
NPSKEHUU JIeTOKAIN30BaHHbBIC p-OpOUTAIM MOTYT MPUHAJIEKATh JTU00
IBYM WA Oojiee T-CBS3AM JIMOO T-CBSI3M W OJHOMY aTOMy C p-
opOuTanbio. B cOOTBETCTBUM € ATUM pa3INYarOT T, 7T - CONPSDKEHUE U
P,7 - COTIPsDKCHUE.

a) T, T - CONPSIKEHHbBIEC CUCTEMBI:

H,C=CH-CH = CH,, H,C=CH-C=N
byranuen-1,3 AKPUIIOHUTPUII

CH,=CH-CH=CH-CH=CH,, H)C=CH-C=0
AN

rekcarpueH — 1,3,5 akponenH H

OeH30I1
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0) p,T - CONPSIKEHHBIE CUCTEMBI:

CH; — C\= O (aueramunm)

NH, NH,
CH3—C\=O (areraT-aHUOH) (aHUJIHH)
o

Hanunune conpsskKeHHOM CUCTEMBI OTPAXKAETCS HA XUMHUYECKHUX
CBOMCTBAX TAKUX COCIMHECHUM.
[Ipumep: rugpartauus (npucoenuHenue H,O), ruaporasoreHUpoOBaHUE
AJIKEHOB IMPOUCXOAUT B COOTBETCTBUU C MpaBUIOM MapKOBHUKOBA: BO-
JTOPOJ MPUCOEAUHSACTCS K 0ojiee TUAPOreHU3UPOBAHHOMY aTOMY YIJie-
pola ABOWHOM CBS3U:
H,C=CH-CH;+ HOH = H-H,C-CH-CH;
IIPOIIEH H nponanon —2
a TUpatalyy MNpoIeHaas UAET NPOTUB IpaBuiaa MapkoBHHKOBA (MpO-
UCXOJUT MEPEPACTIPEICIICHUE FTIEKTPOHHOM TIIIOTHOCTH):
+3 -0 +6 -0
HZC/:tH—Cé\b+HOH= H,C—-CH-C=0 (CH,-CH,-C=0)
H HO H  H OH H

poreHa b (aKpOJICHH) 3-OKCHUIIpONECHAIb

Cucrema conpsiKEHUsI MOXKET ObITb OTKPBITOW WJIM 3aMKHYTOM U CO-
JepKaTh HE TOJIBKO aTOMBbI YIJIEpoJia, HO W rerepoaroMsl. llepenaua
AJIIEKTPOHHOI'O BIIMSIHUS 3aMECTUTEINIEH 110 CONPAICEHHOU CACTEME — Me-
3oMepHbIA dPdexT, obo3Havaercs OykBoit M. IIpu sTOM 3aMecTuTENb
caM Y4aCTHHUK COIPSKEHHOW CHUCTEMBI. 3aMECTUTENb — JIEKTPOHOIOHOD
MPOSIBIIAECT MOJIOKUTENbHBIM Me30MepHbI 3P dekT (+M). 3amectureny,
NOHWXAIOIIKE 3JIEKTPOHHYIO IUIOTHOCTh B CHCTEME, 3JIEKTPOHOAKLEIN-
TOPBI (K HUM OTHOCATCS HEHACBIIIEHHbIE CHUCTEMbI M TOJOKHUTEIHHO

3apsiKEHHBIC ATOMBI).
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CreneHb TeEpeKpbiBaHUS OpOUTANIEd B CONPSKEHHON cHUCTEME
YBEJIMYUBAETCS, MO3TOMY COINPSIKEHHbIE CHUCTEMBbI 00JIaJal0T MOBbI-
IIEHHOU TEPMOJAUHAMHUYECKOU YCTOMYMUBOCTBIO.

['paduueckn cMmenieHue 3JIEKTPOHHOM IJIOTHOCTH O0O3HAYAETCS U30-
CHYMbIMU CTPEJIKAMH, HA4aJI0 KOTOPBIX INOKAa3bIBA€T, KAKUE p- WIMU T-

SJICKTPOHBI CMCHIAIOTCA, @ KOHCI — CBA3b HJIM aATOM, K KOTOPpOMY OHH

CMEIIAIOTCS.
I R e B 4
™
H,C QA CH - 2[\6) C\Z @)
akpoineun H H Oeusanbaerun

Cpenu yukauyeckux COMPSHKEHHBIX CHUCTEM HAMOOJBIIWA HHTE-
peC MpeaCcTaBJIsieT IPyIlla COCAUHEHUN, OTIIMYUTEIBHOU 4EPTOM KOTO-
PBIX SIBJISICTCS TIOBBIIMICHHAS TEPMOJMHAMUYECKAs] YCTOMYMBOCTH MO
CPaBHEHUIO C CONPSIKEHHBIMU OTKPBITHIMU CUCTEMaMU. JTU COEIUHE-
HUs 00Ja7al0T U JPYTUMHU OCOOBIMH CBOMCTBAaMHU, COBOKYITHOCTh KO-
TOPBIX OOBEAUHSIOT OOLIUM MTOHSITHEM APOMATHYHOCTD.

B 1931 romy XrOKKenb YCTaHOBWJI NPABUIO apOMaTHYHOCTH:
”CoeIMHEHUE apOMaTUYHO, €CJIM OHO UMEET MJIO0CKUU 3aMKHYTBIA LUK
U CONPAJNCEHHYIO T-9JIeKMPOHHYIO  cUCmeMy, OXBAThIBAIOIIYI0 BCE
aTOMBI IMKJIa U coJieprKallyto (4n +2) 7 - 3JIEKTPOHOB.

Ecimn B apomMatn4yeckor CUCTEME HAXOAUTCS 3aMECTUTEIb, TO OH
BJIMSIET HA TMepepacnpe/ieNIEHUe 3JIEKTPOHHOM IUIOTHOCTU B KOJbIe. 3a-
MECTUTENIM MO CMENIEHUIO AJIEKTPOHHOW IUIOTHOCTH B apOMaTHYECKOM
CUCTEME PA3JECISIOT Ha JBa pAJia.

3amecmumenu 1 pooa obnecuarom snekmpoguibHoe 3ameujenue
10 CPAaBHEHUIO C HE3aMELIEHHBIM O€H30JI0M B Opmo- U napa- nojoxe-
nue (NH,, -NHR, -OH, CH;(Alk), F, Cl, Br, CsYs-, - CH = CH,) — 310
AIEKTPOHOJOHOPHI MO0 OTHOIIEHUIO K OEH30JIbHOMY KOJIBILY.

3amecmumenu 2 pooa (NH3+, NR;", NO,, SO;H, CN, CHO,
COOH) — 3T0 2JIEKTPOHOAKIIECTITOPHI IO OTHOIICHUIO K OEH30JIbHOMY
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NH2 NO2
opTO (0-) MOJIOKEHNE

o C

MeTa- (M-) OJI0KEHHE

U ~__ -

KOJIbIY, OHH 3ampdeﬂi0m peakuyuu 3Jze1<mpoqbwsz020 sameuyeHus 110

napa (n-) - OJIOKEHHE

CPaBHEHMIO C HE3aMEIICHHBIM OEH30JI0M, BXOAIas TPYyIIa BCTYIaeT B
mema- (m) nonoxenue. [IpaBuna opueHTaMu HE aOCOJIIOTHBI.

3amectuTenu 00J1a/1at0T MHIYKTUBHBIM U ME30MEPHBIM (PP eKTaMH.

Ha paBHOMEpHOCTH pacrpeneneHuss 7 - 3JIEKTPOHHOro obJjiaka B OEH-
30JIbHOM KOJIBIIE OKAa3bIBAIOT CYIIECTBEHHOE BIIMSIHUE 3aMECTUTENU IO
MezomepHoMy 3PdekTy. B Tabn. 5 y npuBeeHHBIX 3aMeCTUTENEN Mpe-
oOsiajaeT Me30MepHbI 3(PPEKT HaJ UHAYKTUBHBIM, TO3TOMY OPUEHTH-
pylollilee BIIMSIHUE 3aMECTUTEJEH mepepacrpeieieHue SICKTPOHHOU
IJIOTHOCTH B OEH30JBHOM KOJIbIIE MpeackazyeMo, Hampumep, NH, —
rpyImna yBEeIUYHUBAET JJIEKTPOHHYIO IJIOTHOCTh B OPTO- U IMapa - MoJjio-
xeHue, a NO, — rpynma B MeTa- OJIOKEHHE (3TO MOKa3aHo Ha MpuMepe
aMHUHOOEH30J1a U HUTPOOEH30.1a).

HckiroueHne coCcTaBIsIIOT rajioreHsl. Benencreue npeoOnaganms
OTPUIIATENLHOTO UHIYKTUBHOIO 3()(PeKTa rajioreHbl 1e3aKTUBUPYIOT
KOJIbIIO U YMEHBIIAIOT CKOPOCTh PEAKIIUU MO0 CPABHEHUIO C HE3AMEIIEH-
HbIM OeH30JI0M. CUUTAIOT, YTO MOJIOKUTEIbHBIN ME30MEPHBIN A3 PEKT,
00YCIIOBJICHHBIN HEMOJEIEHHOW Mapoil 3JIEKTPOHOB y TAJIOTEHOB, OKa3bl-
BaeT CTaOMJIM3HUPYIOIIEE BIUSHUE HA 00pa3yoNIUecs G-KOMIUIEKCHI.
VYyactue HenoAeIeHHOM Mapbl AJIEKTPOHOB raJIore€Ha B CTaOMIn3aluu

MHTEpMEINaTa BO3MOXHO TOJIBKO MPHU aTaKe dIEKTPOPUIOM OPTO- U Ma-
pa — MOJIOKEHUH KOJIbLA, HO HE METAa- [OJI0KECHUN.
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[Tpumepsl: pu XJOpUPOBAaHUK (PEHOJIA B YCIOBUAX JICKTPO(HIBHOTO
3aMeInieHrs 00pa3yroTcst opTo- U mapa-xiopdenon (OH-rpymnma opu-
CHTUPYET 3aMECTUTENh B OPTO- U TIapa- MOJIO0KEHHUS

OH OH OH
Cl
+ C12 —>
njim
I

dbeHon 0-XJ10pheHo n-xJ0p¢heHo

[Ipu xjopupoBaHUM OEH30MHON KHUCIOTHI B YCIOBHSIX 3JIEKTPO-
bunpHOrO 3amerieHuss oOpa3yercsi OJWH MPOJYKT: MeTa- XJopdeHos
(COOH-rpymnna opueHTUPYET 3aMECTUTEh B META- MOJIOKEHUE):

COOH COOH
— HCI
+ Ch —— CI
OeH30iTHas KUCI0Ta M-XTIOpOEH30MHas KUCII0Ta

Takum oOpa3oM, XMMUYECKHE CBOMCTBA OPraHUYECKUX COEJIU-
HEHUM O00YCJIOBJICHBI TUTIOM XUMHYECKON CBSI3U, IPUPOJION CBSI3bIBAC-
MBIX aTOMOB M MX B3aUMHBIM BJIMSIHHEM B MOJIeKyJie. OTH (paKkTophl, B
CBOIO OYE€pEllb, OMPEACIAIOTCA DJICKTPOHHBIM CTPOCHHUEM aTOMOB W
B3aUMOJCHCTBUEM HX aTOMHBIX  OpOUTajeH.

buonornyeckue crmocoOHOCTH (IIPOSIBJICHUSA) COCAUHEHUN B
ONPENCIAIONIEN CTENEHU 3aBUCAT OT CTPOCHUS UX MOJIEKYII.
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Tabmauna 5

BnusHue 3amecTuTenel B apoOMaTU4ECKOM SApE€ HA PEAKIIMOHHYIO CITO-

COOHOCTb U OPUEHTAIUIO AJIEKTPOPUIBLHOTO 3aMEIICHUS

Tun Bmusuue  Ha | [IpeoGnanaromiee
3aMeCcTUTENU DddexTa | peakKIIMOHHYIO | OPUEHTHUPYIOIIEE
CIIOCOOHOCTh | IEHCTBUE
3amecturtenu [ pona
— NH,, - NHR, —NR,, |+M>> +++
— OH —1
~ 0 + M, +1 +++
—NHCOCH; (-NHCOR) OpTO— 1 Tapa—
— OCHjs;, (-OR) +M > 1 + +
— CHj; u npyrue ankuib-
HbI€ TPYMIIbI + 1 +
— C¢Hs, — CH=CH, M >-1 |+
—F,-CI,— Br,— 1 —I>+M |-
3amectutenu Il poga

—C=N, — CHO,
— COR, -COOH, -L-M - —
—COOR,-SOs;H MeTa —
—NR;", - CF3;,-CCL, |1 ———
~NO,, - N," ~L-M |———
(+ + +)—aKkTUBUPYET CUJILHO, (++) —yMepeHHO, ( — — —) —JI€3aKTUBUPYET

CHJIBHO
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1.5. Oxuc/jieHne ¥ BOCCTAHOBJICHHE OPTaHUYECKUX

coeIMHeHu

Peakninu OKuCI€HUs] U1 BOCCTAHOBJICHUSI OTHOCSTCS K YHUCITYy HaW-
OoJiee BaXXHBIX IIPOIECCOB C Y4YaCTHEM OPTAHUYECKUX COCIMHEHMI.
Oco0eHHYI0 aKTyaJbHOCTh UMEIOT MPOIIECCHl OKHUCIICHUS, XapaKTePHbBIC
JUISL 5KUBBIX OpraHu3MOB. J[0CTaTOYHO OTMETHUTh, B YACTHOCTH, YTO MPH
OKHCJICHUM OPraHWYECKUX BEIIECTB  MPOUCXOJIUT BBICBOOOXKICHHUE
DHEPrUH, HEOOXOJAMMOMN MJIA YAOBJIETBOPEHMS DHEPTreTUUECKOHN I10-
TPEOHOCTH KUBOTHOTO OpTaHU3Ma, 3TH PEaKIMHM CIyXaT I MpeBpa-
IIIEHUS] MU B KOMIIOHEHTHI KJIETKHU.

Kak u3BecTHO, MpOLIECC OKuUCTeHusA — BTO OTJaya 3SJIEKTPOHOB
aTOMOM, MOJIEKYJIOW WJIA MOHOM; B MPUMEHEHUU K OPTAHUYECKUM CO-
€AMHEHUSIM TPOIIECC OKUCIICHUS BKJIIOYAET MEPEX0] AJIEKTPOHOB OT Op-
raHU4YecKoro cyocTpara (cyOcTpar - aTakyeMblii KOMIIOHEHT) K pearcH-
Ty - OKUCJIUTEINIO.

[Ipouiecc soccmanosnenus — NPUCOCTUHEHUE DIEKTPOHOB aToO-
MOM, MOJICKYJIOM WJIM HUOHOM - O3HAyaeT Iepeaavy dJIeKTPOHOB pearcH-
Ta OPraHUYECKOMY CyOCTpaTy.

CylecTBYIOT pa3Hbl€ CIIOCOOBI Mepeadr 3JIEKTPOHOB OT OJHOM
MOJIEKYJIbl K APYrol. B OTHOLIEHWM OPraHUYECKUX COECAUHEHUU Mpe-
00JIaJJa0OIUM BapUaHTOM OKMCJIEHMS SBJISIETCS 83auUMOO0eucmsue op-
2aHU4ecKo2o0 cydveKkma ¢ KUCI0pooom, IpUBOJILIEE, IO CYTH, K yeenu-
YeHur 00au Kucaopooa é coeouHenuu. B 3TOM ciayyae OKHCIIEHUE
MOKHO TIPEJICTaBUTh KaK BHEAPEHHE aToMa Kuciopoja mo cBsizu C — H

¢ oopazoBanueMm C — OH cBsi3u. MIHOM BapuaHT OKUCJIEHUS CBOJUTCS K

OBZMOPUPOGCIHLHO, YTO B KOHCYHOM HUTOI'C TAKKC CHOCO6CTBY€T YBCIIN-
YCHUIO JOJIH KHUCJIOPpOAa B COCAUHCHUMH.
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[Iponiecchl OKHUCIIEHHMSI M BOCCTAaHOBJIEHUS CIIOCOOCTBYIOT mMpe-
BpAILICHUIO OJHUX KJIACCOB OPraHWYECKUX coenauHeHuil B apyrue. llo-
CJIEIOBATEIbHOCTh MPEBPAIICHUN KOPPEIUPYETCA PSIOM YBEIMUYCHUS
cmapuiuncmea QYHKYUOHAIbHBIX ZPYRR, ONPENEIAIONUX OCHOBHbBIC
KJIACChl COCTUHEHUM, a 3TOT PsiJl, B CBOKO OYEpPE/lb, COOTBETCTBYET YBE-
JUYEHUIO CHeneHu OKUCAeHHOCMU COeOUHEHU:

[O] [O] [O]
YriaeBoaopoa — CHUPT — OKCOCOEeMHEHHME — KapOOHOBas K-Ta

Pazymeercs, 3TOT psija AaeT JHIIb camoe 00liee, MPUHIUITHATIBHOE
IIPEACTABJICHUE O IIOCIEAOBATEIBHOCTH OKUCIUTEIBHO - BOCCTAHOBU-
TEJIbHBIX NPEBPAIICHUN OPraHUYECKUX COEAUMHEHUW. bosiee KOHKper-

HO 1 HOI[p06HO 9THU IIPOUCCChI pAaCCMOTPCHBI HUXKC.

OxWHCIIeHHE OPTAaHUYECKUX COCTUHEHHM MOMKET OCYIIECTBIATHCS
IPSIMBIM METOAOM (HETIOCPEJCTBEHHOE OKHCIICHHE), WA MPUMEHSIIOTCS
CIIOCOOBI HETPSMOTO OKUCIICHUS, HApUMEp, XJIOPUPOBAHUE C MOCIe-
IYIOIIUM THAPOIN30M (TaKHE€ METOJBI IIUPOKO HCIOJB3YIOTCS B MPO-
MBIIIJIEHHOCTH ).

OKHCIIUTENSIMA MOTYT CIY)KHTh KHCIIOPOJ, TIEPOKCHIBI, a30THAs
KHCJIOTA, TajJoreHbl, MMEPOKCUKUCIIOTHI, okcua Mapranma (IV), mepman-
rafaT Kajius, XpOMOBas KUCJIOTA.

B ypaBHEHHSX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
y4acTHEM OPTraHWYECKUX COCIMHCHUN OKuUCIumesav YKa3bIBAIOT IIO-
paszHOMY:

a) O, — eclii OKUCJICHHE MPOTEKAET MOJ JICHUCTBUEM MOJICKYJISIP-
HOT'O KHCJIOPOJIA;

0) [O] — >TuM cuMBOJIOM 0003HAYAETCS] AKTUBHBINA (2TOMApHBIN)

KHCJIOPOJI, 00pa3ylolIuica M3 OKHUCIHUTENs B Mpolecce peakiuu. B
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ATOM ClIy4ae MPEBPALICHUS CaAMOr0 OKUCIIMUTENSA, KaK MMPABUIIO, HE KOH-
KPETU3UPYIOTCS, IO3BOJISAS BBIICINUTH TJIABHOE COJEPKAHUE OKUCIIU-
TEJIbHO-BOCCTAHOBUTEIBLHOW PEAKIUU.

COOTBETCTBEHHO HCIOJIb3YIOTCSI O0O3HAYEHUSI 60OCCHIAHOBUMIE-
Jeu:

a) H, — monexkynsapusiii Bonopon; [H] — aromapHslii Bomopon,
00pa3yromuiicss U3 BOCCTAHOBUTENS B IPOLIECCE PEAKIUU.

OxucneHne CoOeMHEHUS MMPOTEKAET TEM JIETYE, YEM CUIIBHEE €ro
TEHJICHLIHS K OTa4€e JIEKTPOHOB.

ITo cnoCOOHOCTH K OKHCIIEHHIO OPTaHUYECKHE CYOCTpaThl MOKHO
PACIIOJIOKHUTH B CIEAYIOLINAE PSIIBL:

I. R-H < R-OH < R-NH,
aJIKaHBI CIIUPTHI AMUHBI

|
. —CH; < —(|3H2 < —(|2H|||

EPBUYHBIC BTOPUYHBIE TPETUYHBIE
aTOMBI YIJIEpOJia aTOMBI yIjiepojia aTOMBI yriepo/ia
I11. —¢—¢— < >C=CL
aToM yriepoja B aToM yTiiepoja B
sp3 — THOpUAN3AIINHT sp2 — THOpUAN3AIIIT

CriocoOHOCTh K OKUCIICHUIO YBEIIMYUBACTCS

B
>

Aaxkanbl. W3 yucia opraHMyecKux COEAUHEHUH, IOJIBEPraro-
IIMEeCsS OKUCJICHUIO, HACBIIIEHHBIE YIJIEBOJAOPObI - HAMOOJIee MPYOHO
OKucaauueca coeOuHeHus. J{axxe CUIbHBIE OKUCIUTENN MPUA KOM-
HATHOW TEMIIEpaType Ha aJIKaHbl HE NEUCTBYIOT. 1 OKUCIIEHU aJIKa-
HOB HEOO0XOJMMBI 00Jie€ )KECTKUE yCIOBUSA, HAPUMED, OKUCIICHUE TO-
psiuer XpoMoBO# cMmechio. [Ipu cropanuu yriieBogopoa0B MPOUCXOIUT
UX IIOJHOE OKHMCJIEHHE C 00pa30BaHUEM OUOKCUOA 8000p00aA U 800bl U
BBIJICIISIETCS OOJBIIIOE KOJMYECTBO TEIMIOTHI (ITpOoMNaH - OyTaHoBas

CMCChb, ITPUMCHACMAA KaK OBITOBOH ra3, UCIIOJIb3YyCTCA KaK HCTOYHHUK



252

Teru1a ¥ dHeprun). [Ipu HEMOTHOM OKHCJICHHH aJIKaHOB TOJTy4aeTcsl Ha-
OOp pasHbIX KHUCIOpOJCcOoAep)kamux coenuHeHui. [lpakTuueckoe 3Ha-
YEHHE HMEET TOMOJIMTUYECKOE OKHCIIEHWE QJKaHOB B KOHTPOJIH-
PYEMBIX YCJIOBUSX MPH HEIOCTATKE KUCJIOPOJa B Ta30BOM MIIU YKHUIIKOU
(azax. OKUCIIEHHE AIKAHOB B MCUOKOU ¢ha3e TIPOTEKAET C pacuierie-
HUEM YTJIepOJ — YIIEPOIHBIX CBSI3e U 00pa30BaHUEM CMECH KapOOHO-
BBIX KUCJOT. JKuakodasHblil poIecc UCIOIb3yeTCsl B IPOMBIIIIIIEHHO-
CTH JUJISl IOJYYEHUS! YKCYCHOU Kucaomul u3 0ymana. Peakuus oxkucie-
HUSl TPOTEKAET IO IEMHOMY PaJUKAILHOMY MEXaHH3MYy C TOMOIIbIO
N00aBIIsIEMbIX B PEAKIIMOHHYIO CMECh MEPOKCUAOB, 00pa3yroLIuX paiu-
KaJlbl TPU JIEHCTBUU TEMIIepaTyphl WK (POTOXUMHUYECKOTO BO3ICHCT-
BUs (MPUBOJUTCS JIMIIL CXE€Ma peaKuu 0e3 MeXaHW3Ma MPOTEKAHMS

peaKkIuu):

CH;— CH, — CH, — CH; + (0,,150-200°C, 30-90 arm) 2 CH3;COOH
OyTaH YKCyCHasl KUCJIOTa

[Ipu okHCICHUN Memana HEAO0CTATOUHBIM KOJIMYECTBOM KHCJIO-
poJia moJy4arT CUHTE3 — ra3 (CMech BOJAOPO/Jia U OKCHJIOB YIJIepo/a),
KOTOPBIM 3aTE€M MCIIOJB3YETCS A MOJYYEHHUST METUIJIOBOTO CIIHPTA,
dhopManbaeruaa, MypaBbUHON KUCIOTHI (CIIOCOOOB MOJYYEHUS ATUX
MPOAYKTOB B MPOMBIIIJICHHOCTH MPSIMBIM OKHCJICHUEM METaHa MoKa

HeT). CH, +'/,0, — CO+2H,

CO +2H, —> CH;OH (meranomn)
CH;0H + '/, O, H, + H — CHO (dopmainsaernn)

Henpamoe oxkucnenue ankanog NpOBOJUTCS B JIBE CTAIUU: I10-
Jy4Y€HHE MOHOTAJIOTEHIPOU3BOAHBIX C MOCAEAYIOMINM UX THAPOIU3OM.
Yare Bcero npoBOAAT XJIOPUPOBAHUE WM OPOMUPOBAHUE aJIKAaHOB, pe-
aKIMKM MPOTEKAIOT MO PAAUKaILHOMY MEXaHH3My. XJIOPUPOBAHUE ajl-
KAHOB MPOBOJIAT B KUAKON MM razaoOpas3Hoit pazax. [Tpu BrIcOKMX

TEeMIIEpaTypax XJOPUPOBAHUE MPOTEKAET HEMZOUPATEIHHO JIJIS MEp-



253

BUYHBIX, BTOPHYHBIX U TPETHUYHBIX aTOMOB yriiepoga. dDoroxummuue-
CKOE XJIOpPUPUPOBAHUE NP 0oJjiee HU3KOM TeMIlepaType MPOTEKAET C
Oonbleld U30MPaTENbHOCTBIO, JIErYe MPOTEKAIOT PEAKIUN 3aMELICHUS
BOJIOpOJia Y TPETUYHBIX aTOMOM yriiepoda. B mpomane B OosbIieit
CTEIEHH PaJVKaJIbHOM aTake XJ0pa MOABEPraroTCs BTOPUUHBIE ATOMBI
yTiiepoza, 4eM IEepBUYHBIE:

h
CH; ~CH,~CH; + Cl, —» CH; ~CH,~CH,CI + CH; ~CHCI-CH,;
IIpOIIaH 1 -xnopnpornan 2-XJIOpIpOIaH
BBIXOJI 40% 60%

BpoMupoBanue mpornaHa B MATKHX YCIOBHUSAX IPOTEKAET HaIpaB-
JIEHHO, 00pa3yeTcs NpakTU4YeCKH Julllb 2-0pommponat (97%).

Jlaniee mpu B3aMMOJIEMICTBHUH TAJIOTEHAJIKAHOB C BOJIHBIM PaCTBO-
pOM TIeNI0uH (peakius HyKJIeo(DHIHbHOTO 3aMeIeHUs) 00pa3yroTCs
CIIUPTHI:

H,0O

RBr + NaOH — ROH + NaBr
CIIUPT

AJIKEHBI JIETKO OKHUCJISIFOTCSI MHOTUMH OKHUCHUTENSIMUA. [Ipu msr-
KOM OKHCJICHUU pa3pbIiBaeTCSd T - CBS3b, MPU TITyOOKOM OKHCIECHUU
IIPOUCXOIUT Pa3phbiB CBA3U U T, - U G - CBA3EH, B pe3yabTare 0opas3y-
IOTCSI CBSI3M C KUCJIOPOAOM. BO3MOKHBIMU TPOIYKTAMU OKHUCICHUS ajl-
KCHOB MOTYT OBITh 3MOKCUObL, SUYUHALbHbIE ( Y COCEOHUX aAmoMO8)
OUOJIbL, ANbOe2UObl, KeMmoHbl, KapOOHO8ble KUCIOMbL, OUOKCUO Y2llepo-
oa. 1IpoaykThl, 00pa3yromKecs: MpyU OKUCICHUU STUJIEHA KHUCIOPOJIOM
BO3JIyXa, 3aBUCST OT BHJIa TTPUMEHSIEMBIX KaTaJIn3aTOPOB.

OKHuCIIeHHE aTKEHOB B 9HOKCUObI TIPOUCXOAUT TIO]T IEHCTBUEM
MEPOKCUKUCIIOT — TEPOKCHOEH30HOM (CeHs — C\— O - OH),
MEPOKCUYKCYCHOM KUCIIOTOM, KUCIOPOJIOM BO3IyXa O

Ha CepeOPSHOM KaTalu3aTope. JMOKH/IBI COJCPIKAT HANPSDKCHHBIN
TPEXUJICHHBIN UKL, /C\_/C ™ KOTOPBIN MpEeCTaBIsAECT COO0M MOUYTH

HpaBHHBHBIﬁ TPCYIroJIbHUK C CUJIbHO I{C(l)OpMHpOBaHHBIMI/I BaJICHTHBI-
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MU YIJIAMH U TOJIBKO C YaCTUYHBIM MEPEKPhIBAHUEM aTOMHBIX OpOUTAa-
Jei, TaKOW IIUKJ JIETKO PAcKpbIBA€TCS MPHU aTake HYKICOPUIbHBIMU
peareHTaMu. JEKTPOJAOHOPHBIE 3aMECTUTENIM NPU JBOWHON CBS3U
YBEJIMYMBAIOT, & 3JIEKTPOHOAKIENITOPHBIE 3aMECTUTENH 3aMEJIAOT pe-
aKIUIO STIOKCUIUPOBAHMUSL.

BaxHO€ MPOMBIIIJIEHHOE 3HAYCHUE UMEIOT INOKCUObL IMUIEHA U
€20 nPOU3600HbBIX, KOTOPHIC MTOTYYAIOTCS IPU OKUCIIEHUN KUCTAOPOOOM

6030yxa Ha cepeOPSHOM KaTaau3aTope:

Ag, 300°C H2C\? /CH2

H2C = CH2 + & 02
ITUIICHOKCHU

DONOKCHUBI — LIEHHBIE MPOMEKYTOUYHBIE TPOAYKTHI JJIs1 TTOJTYUCHUS
OPTraHMYECKUX COCIMHEHUM Pa3HOOOpa3HBIX KJIACCOB, B TOM YHCIIEC U
MOJTy4YeHHs] OMOJIOTUYECKH aKTHUBHBIX COCAMHEHHMH M AMOKCUIAHBIX IO-
JMMEPOB.

AJIKEHBI JIETKO OKHUCJISIFOTCSI paCTBOPOM HeEpMaAH2AHAMA Kaaus B
HEUTpanbHOU WJIM CIa0OLIENOUHON cpene, 00pa3yloTCsl 6UUUHAIbHbIE
Ouo0pl. DTy PEAKUUIO HUCIOIB3YIOT KaK KAUeCmEEeHHYI0 PeaKyulo Ha
HEHACBIIIEHHOCTh COEAWHEHUS, T.€. Ha MPHUCYTCTBUEC OBOUHBIX WIIU
MPOUHBIX YTIEPOJl - YIJIIEPOAHBIX CBSI3€H, MPU MPOTEKAHUU ITOM PEaAK-
MU PO30BO-(HOJIETOBAST OKpacKka pacTBOpa MepMaHTraHaTa Kalis hcye-
3a€T, BbIMAJAaeT KOPUUYHEBBIM 0CaJ0K OKcuaa Mapranina MnO, (IV). Pe-
akiusi 00eClBEUMBAHMS PacTBOpa MEpMaHTraHaTa Kajausl Mpu J00aBiie-
HUM HEHACBHIIICHHBIX COCAUHEHUN - WMEHHAasl PEaKklus, €€ Ha3bIBAIOT
MATKUM OKHCJeHueM 10 Baruepy (peakuusi otkpbeita B 1898 r. pyc-

CKUM XMMUKOM Barunepom):
3CH2 = CH2 +2 KMI]O4 +4H20 — (|:H2— (sz + J,2KMHO4 + 2 KOH
OH OH »tangnon-1,2
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[IpsiMmoe OKUCTIEHUE IMmuieHa KUCIOpOIOM BO31yXa B IPUCYTCT-
BUU COJIEW MAIUIAAUA U MEIU NPUBOIUT K TIOIYUYEHUIO A1b0e2uda - dTa-
HaJsl (YKCYCHOTO aibJeTHIa):

Hzc = CH2 + Y 02 = CH3CHO
OTCH 9TaHaJlb
T'omonozu smunena B 3Tux YCIOBUAX ITPU OKHUCIICHHUHA 06pa3y10T

KemoHul.
OkuclieHne MPONUIEHa KUCIOPOM BO3/lyXa HaJl OKCHUJIOM MEIU

(ID) mpu 300°C HPHBOIKT K OIYYCHHIO aKpOJICHHA (IIPOIICHAID), 4 3a-

TEM — aKPUJIIOBOU KHUCJIOTHI:
Oz OZ
CH,=CH-CH; —CH,=CH-CHO — CH;=CH - COOH

IMpoIIaHaJIb AKpuiIoBad KHUCJI0Ta

/Kecmkoe okucnenue ankenoe ¢ pa3pblBOM JABOMHOM CBSI3M MPOUCXO-
IUT MpU ACHCTBUM HA HUX CUJIBHBIX OKHUCIWTENEH (mepmMaHraHaT Ka-
nus, OuXpomar Kanus B Kuciou cpene, okcua xpoma(VI), azoTHas ku-
cJioTa) npu HarpeBaHuu. [Ipu )KECTKOM OKUCIECHUU BMECTO abICTHIOB
00pa3yroTcsi KapOOHOBBIE KHMCJIOTHI, KOHIIEBas METHJICHOBAs TpyIma =
CH, oxkucmgercs 1o CO,, TpeTUUHBIE aTOMBI YIJEpOJa NPU ABOWHOU

CBSI3U OKHUCJISIIOTCS B KapOoHuUIbHYI0 rpynny C=0:

KzCI’zO7, HzSO4

CH3—Q=CH—CH3 >CH3—(|3=O+HOOC—CH3
CH; CH;
areToH YKCYCHasl KUCJIOTa
KMnO,, H;0"
CH3CH(CH2)3(|3HCH = CH,— CH;CH(CH,); (T,HCOOH + CO,
CH; CH;
3 - METHJIOKTEH 2 - METHJIT€IITaHOBas KHUCJIOTA

AJIKHHBI JIETKO OKUCIISIOTCS PA3JIMYHBIMU OKUCIIUTEISIMUA - IEPMaHTa-
HAaTOM KaJIMsl B KUCJIOW WIIM IIEJIOYHOM cpejie, OMXpoMaToM Kajlus B

KHMCJION cpene, 030HOM. IIpu oKuciieHuu TporHas CBA3b PacCIIEIUIseTCs,
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IMPpOAYKTAaMH OKHCJICHUSA SABJIAIOTCS Kap6OHOBBI€ KHUCJIOTHI, a4 aTOM yTI'-
Jepoja ¢ KOHIEBOM TPOMHOU CBA3bI0 okucisiercs 10 CO;:

KMnO,, HO", 25°C

CH3CH2CH2C =CH > CH3CH2CH2COOH + C02
IICHTHUH MacCJIsiHasaA KUCJIOTa
KMnO,, HO', 25°C
CH;CH,C = CCH,CHj; » 2 CH;CH,CH,COOH
IeKCHUH -3 MacJpiHas KHMCJIOTa

[Ipu okHCIEHUN aTIKUHOB PaCTBOP nepmManzanama Kaaus odec-
[[BEUMBAETCSI, MOITOMY PEAKIUs OKUCICHUS AJIKHHOB IEpMaHraHATOM
KaJIUS SABJISIETCS KAYEeCMEEHHOIl peaKyueil Ha HeHACblUeHHOCHb.

beH30J1 10 OTHOLIEHHUIO K JIEMCTBUIO OKHUCIHUTEICH MPOSBISET
CXOJICTBO C ankaHamMu. OTIWYUTETHLHONW 4epTOil OEH30JBHOTO KOJbIIA,
MIPEICTABISIONIETO 3aMKHYTYIO CONPSKEHHYK0 CUCTEMY — YEPEIOBAHUE
JIBOMHBIX U OJMHAPHBIX CBS3EH, SABISIETCS YCTOMUYMBOCTb K PEAKILHSM,
KOTOPBIE MPUBOAAT K MOTEPE apOMATUYHOCTH, PEAKLIHSAM OKUCIICHUS U
npucoequHEeHUs. B OOBIUHBIX YCIIOBHUSX Ha OCH30J1 HE JCUCTBYIOT Ta-
K€ CUJIbHBIE OKHUCIIUTEIM, KaK a30THas KUCIOTAa, XpOMOBAas CMEChH,
IIEpMaHraHar Kajaus. B )KeCTKUX YyCIIOBHSIX B MPUCYTCTBUM OKCHJA Ba-
Hagust (V) OEH30J1 OKUCISETCS B MAJCMHOBBIA aHTUIPHU] (MaJICHHOBBIN
AHTUIPHU UCTIOIB3YETCs IS TIOJIYyYSHUS MOJTUIPUPHBIX CMOJI).

it P
0
/C\ 0O,, V,05,450°C /C\
H(Hj (le > H(Hj 0 +2 CO, +2 H,O
HC\ /CH HC\ /
¢ | f
H Oen3oxn O MaJenHOBBIN aHTUAPU

AnKunben3ovl, y KOTOpbIX ¢ OEH30JIbHBIM KOJIBIIOM CBsI3aHa

nepeuvHas uiu emopudHas AJIKWIbHBIC I'PYIIIbLI, OKHUCIIAIOTCA HICJI0Y-
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HBIM PacTBOPOM IEpPMAHraHaTa Kajlisg B COOTBETCTBYIOLIME OCH30MHBIE
KHUCIIOTBL. B 60K0680M padukane, HeE3aBUCUMO OT IJIMHBI LIETIA 3TOrO pa-

AUKaJIa, OKHUCJICHUIO BCCT A ITOABCPIacTCA (X.-YFJICPOI[HHf/'I aTOM.

a 1)KMnO,, HO", 2) H"

CH,CH; OOH
+ CO, +2H,0
ATUIIOEH30IT OEH30MHAsA KUCJIOTAa
o 1)KMHO4, HO_, OOH

CH(CH;), —»
+ 2C0, + 2H,0

U30ITPONMIOEH30J1 OeH30iTHas K1cIoTa

(CHz); —%—

TpeTOyTHIOEH30.1

TperuuHble aNKUIbHBIE TPYHIBI IPAKTUUYECKU HE OKUCTISIFOTCS B
ATUX YCIOBUSIX.

beH30:1 1 ero roMoJioru Mpy MOKUTAaHUHU TOPST B atMocdepe Ku-
CJI0pO/1a BO3/1yXa KOMTSIIIUM IJIAMEHEM:

2C¢Hg +150, = 12 CO, +6 H,O

IlepBuuHbIe 1 BTOPUYHBbIC CHHUPThI [0 CPABHEHUIO C YIJIEBO-
JIOpOJIaMH OKHUCIIIOTCS B 0oJiee MSTKHX YCJIOBHUsX. B KauecTBe OKMHC-
auTene cnupToB MOXHO ucnoiab3oBaTh (K,Cr,O,+H,SO4) - xpomo-
Byt0o cmech, (KMnO4+H,SO,) - nepmaHraHat kaiusi B KUCJIOH cpele,
KHUCJIOPOJ] BO3/TyXa B MPUCYTCTBUU KaTaIU3aTOPOB (MEIU, TJIATHHBI).

Ilepsuunvie cnupmul ¢ yMepeHHBIM BbIX0J10M (70%) OKUCISAIOTCS
IIPU KUTIAYEHUNU XPOMOBOW KHUCJIOTOW B aJbACTU/bl. [[eMCTBUE OKUCIIN-
TEJIl HANpPaBJIIETCA HA TOT YIJIEPOJHBIM aTOM, KOTOPBIM CBA3aH C TUI-
POKCUJIBHOM TPYIIOM: CKa3bIBACTCS MPUCYTCTBUE aroma KHCIOPOAa B
cnupte. VIMEHHO, BIMSIHUEM aToMa KUCIOPOJa MOXKHO OOBSCHHUTH TOT
(daKT, YTO OKUCIIEHHUE CIIUPTOB HAMPABIISETCS MPEXKAE BCETO B TO MECTO

MOJICKYIJIbI, I'AC OKHUCJIICHUC YK€ HAYATO, T.C. OKHCIIIOTCA BOJOPOIHBIC
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aTOMBI, COEIMHEHHBIE C TEM aTOMOM YIJIEPOJA, P KOTOPOM HAXOIUT-
csi ruapokcusibHas rpymnma (OH), (CBs3p MeXAy KHUCIOPOJAOM M BOJIO-
ponoMm (OH), a Takke MEXIy KUCIOPOAHBIM U YIIIEPOAHBIMU aTOMamMu
(C—OH) B cnupte Moasipu30BaHa, dJIEKTPOHHAS IJIOTHOCTh MEXIY aTo-
MaM{ BOJOpOJA W yriepoja, coeauHeHHoro ¢ OH- rpymnmnoii, cuiabHO
MOHMKEHA, U 3TO MECTO OJIArOMPUSITHO JIJISl aTAaKU KUCIOPOAa).

H——_ { OH OHTHZO _H

H;C- CH-OH +/0/— |H;C —CH -

ATAaHOJ sranauon - 1,1 ATaHallb

______

B mpuBeneHHOI cXxeMe OKHUCJICHHUS 3TaHOJIa, B KBaJIPaTHBIX CKOO-
KaxX yKa3aHO BEIECTBO, KOTOPOE MOXKET 00pa30BaThCs MPU MPOTEKAaHUU
peakivu, 3aTeM OHO IIpeBpalaercs B 0o0yie€ yCTOWUYMBOE BEIIECTBO —
aJbJAETUl, OTIICIUISISA IPU 3TOM MOJICKYJTY BOJIBL.

JI1 mpenoTBpaleHrsl OKUCIICHUS AIbJETUIOB B KMCIIOTHI AJIbJIEC-
TUAbI OBICTPO BBIBOJAT U3 PEAKIITMOHHON CMECH.

/0/, H,CrOq4 /0/, HyCrOy
STUJIOBEIHA CIIUPT YKCYCHBIH aJIbIeru YKCyCHasl KHCIIOTa

Bmopuunsie cnupmul OKUCIAIOTCA JIerye, YeM NEPBUYHbIE, 00pa-
3YIOTCSI KemoOHbl C XOPOIIMM BBIXOAOM. KeTOHBI — COequHEHUs, U30-
MepHbIe anbaerugaM. OKHUCIEHWE BTOPUYHBIX CHUPTOB NPOUCXOAUT
AHAJIOTUYHO MEPBUYHBIX CIMPTOB. TaK OKUCIEHWE BTOPUYHOIO IIPO-
MTAJIOBOTO CHHpTa MPUBOJIUT K OOPA30BAHUIO MPOCTEHIIEro KETOHA —

|OH :“-(’r)HE - H,0
CH; — €~ CH; + /O/—» CH; — €'~ CH; —— CH;- (¢ -CH;
Hx OH 0

nponaHoi-2 nponaHauon-2,2 NPOIAHOH (alE€TOH)

B pesynbraTe OKHCIEHUsI CIIUPTOB KOJIMYECTBO ATOMOB KHCIIOPO-
J1a B MOJIEKYJIE aJIbJIETU/1a WJIA KETOHA OCTAETCS TAKUM K€, KAK U B MO-
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JIEKYJI€ UCXOJITHOTO crupTa. Peakuysi OKUCIIEHUS TIO CYIIECTBY COCTOUT
B OTIICIUICHUU OT MOJIEKYJIbI CIIUPTa ABYX aTOMOB BOJOPOJia M OKHUC-
JICHUU UX JIO BOJIBI.

[lepBuuHbIE U BTOPUYHBIE CIUPTHI MPEBPALIAIOTCS B COOTBETCT-
BYIOIIIME aJIbJIETU/Ibl U KETOHBI NIPU MPONYCKAHUU MApPOB CHOUPTA HaJ
KaTaau3aTopoM (B KauyeCTBE KATAIM3aTOPOB HCIOJIB3YIOTCS COEIUHE-
HUSI M€IU, cepedpa, Xpoma Wiv 1uHKa). Ha 3Toil peakuuum OCHOBaH

OIHWH U3 NPOMbIULTIEHHBIX cnocobos Nnojqiy4erusl auemoHa:

Zn0, 380°C
(CH3)2CHOH —_—» (CH3)2C =0 +H,

OponaHoi - 2 aueroH, 90%

HecmoTpst Ha TO, 4YTO B MOJIEKYJIE ajibJeruja adCoJIOTHOE YHCIIO
aTOMOB KHMCJIOPOJla B CPABHEHUH C MCXOJIHBIM CIIMPTOM HE YBEJIMYHBA-
€TCs, albJACTHABI SABJIIIOTCS Oojiee TIYOOKO OKHUCICHHBIMHU COEIHMHE-
HUSIMH, YEM COOTBETCTBYIOIIME UM CHHUPTHI, TAK KAK IMPOLIEHTHOE CO-
JepKaHue KUCIIOPO/ia B MOJIEKYJIE allbAeruaa OoJblie, 4eM B CIIUPTE.

Tpemuunsvile cnupmol yCTOWYMBBI K OKUCJICHUIO B HEUTPAJIbHOU U
LIECJIOYHOU CPEJZIC, UCMOJB3Yys 3TO CBOMCTBO, UX MOYKHO OTJIIMYUTH OT
MIEPBUYHBIX U BTOPUYHBIX CHUPTOB IO PEAKIMHU C pa30aBJICHHBIM IIe-
JOYHBIM PacTBOPOM MepMaHraHata Kaiaus. OKHCICHHE TPETUYHBIX
CIIMPTOB UJET TPYAHEE U CIO0KHEE U COMPOBOXKIACTCS Pa3pbIBOM
C — C —cBs3u.

MSATrKkuM OKUCIUTENEM, TIO3BOJISIIOIINM OKHUCIUTh HNEPBUUHYIO
CIIMPTOBYIO TPYIITY B MMPUCYTCTBUU KPATHBIX CBA3EH, SBJIACTCS CIICIIHU-
aJIbHO TIPUTOTOBJIEHHBIW JTUOKCHJ MAapraHiia, ¢ €ro MOMOIIBK MOXKHO
TOJIMHEHACHIIIEHHBINA CIUPT PETUHOJI OKUCIIUTh B PETUHATID.

CH,OH CH=0

MnO,, 20°C

—_

PETHHON peTHHAJb
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/Jlecudpuposanue cnupmoe — ocoObIil cilydail UX okucieHus. Jle-
TUAPUPOBAHUE CIIUPTOB CIYKUT NPOMBIULIEHHBIM CNOCOOOM NOJIYYEHUs.
anvoezuoos u kemonos. Ilpoleccrhl MPOTEKAIOT MPHU BBICOKUX TeMIIepa-
Typax (330-350°C), B KauecTBe KaTaau3aTopa UCMOJIb3YIOT METaJUIAYe-

CKYIO MCIb MJIM CMECCb OKCHUJIOB MCIU U XpOMa.

KaTaJIn3aTop /O
R — CH,OH » R—-C-H +H;
MIEPBUYHBIN CIIUPT albaerug

R— CHOH Xaramsarop  R_ C=0 + H,

/ /
R’ R’
BTOPUYHBIN CITUPT KETOH

AJiberuibl — OJIUH U3 Han0oJIee JErKO OKUCISIONIUXCS KJIACCOB
OpraHMyYecKux coearHeHuil. X nmpeBpalieHusi B KapOOHOBBIE KHUCIOTHI
OCYILIECTBIISIFOTCSL MOJ IEUCTBUEM OOJBIIMHCTBA OKUCIUTEIEH, B TOM
qyucae Kuciaopoaa Bo3ayxa. O0pa3yromuecs: KUCIOThl COAEpKaT B MO-
JIEKYJIE TAKOE€ K€ YMCJIO YTIIEPOIHBIX aTOMOB, YTO U UCXOJHBIE aJIbJe-
runabl. Anvoecudvl — cunbhvle eoccmanosumenu. Jlaxe takue cinaOble
OKHUCIIUTENH, KaK TUAPOKCU TuaMMuHcepeOpa - peaktuB TomieHca
[Ag(NH3),]JOH wnu mienodHoi pacTBOp TapTPaTHOTO KOMILIEKCA MEIU
(I) (peakTtuB DenuHra), JIETKO BOCCTAHABIMBAIOTCS AJIbJACTUIAMU H

qaCTO UCITIOJIB3YHOTCA KAK KadeCmeEeHHble peaKuuu 011 06Hapyofceuu;1

anb0ezuOHol 2pynnol:

RCHO +2 Cu(OH), —— |Cu,0 + RCOOH + 2H,0

AJIBJACTU ], KHCJIOTa
RCHO + 2[Ag(NH;),]OH — ;2Ag + RCOOH + 4NH; + 2H,0

KeToHbI 1OBOJIBHO YCTOWYMBBI K OKUCIIEHNUIO. KETOHBI HE OKHC-

JBIXOTCA KUCJIOPOAOM BO31yXa, CJIAOBIMU OKUCIUTEIIMHU U OKUCIICHUE
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KETOHOB OTJIMYHO OT OKHUCJICHHS anbAeTu0B. OKHC/IeHHe KeTOHOB,
BCJIEICTBUE UX HU3KOU PEAKIIMOHHON CIHOCOOHOCTH IO CPaBHEHUIO C
aJbJIETUIAMU, TIPOTEKAET B KECTKUX yCIOBUsX. [Ipyu okucieHuu mole-
KyJla KETOHA PacUICIUIIETCA: IPU 3TOM MPOUCXOAUT pPa3pPble y2ies000-
POOHOII yenu B TIOJIOKEHUAX, COCEIHUX C KapOOHUIILHOM TPYIIIOH, U
oOpa3zyercst cmech KapooHo8vIx Kuciaom (MOTYT 0Opa30BBIBATHCA KHU-

CJOThI M KCTOHbI C MCHbLIIMM YHUCIIOM YIJICPOAHBIX A4TOMOB, 9YEM HC-

XOJHBIN).
O +3/0/ P -0
H;C —CH, —C CH, -CH; — " H;C —CH, —C OH+ CH;-C-OH
MICHTAHOH - 2 IIPOITaHOBAs YKCyCHasi
KHUCJIOTa KHUCJIOTa
(FH3 O CH3 120/ CH3 P O CH3

H;C -CH C CH— CH; — H;C —CH —-(C-OH+0= C CH;

2,4-I[I/IMGTI/IJIH6HTaHOH -3 2-METWJINPONAHOBasg MPONaHOH
KHCJIOTa (amreToH)

[lony4deHHbIE POTYKTHI OKUCIEHUS KETOHOB IMO3BOJISIIOT JI€TATh
BBIBOJ, O MECTE paspbiBa yriepoaHou uenu. Hampumep, ecim mpu
OKHCJIEeHUU OyTaHOHa-2 o0pasyeTcs 2 MOJIb YKCYCHOM KUCJIOTHI — pa3-
PBIB YIJIEPOAHOM LIENH ITPOMCXOAUT MOCJIE YIJIEPOa KETOHHOU IpyI-
Ibl, €ClIn 00pa3yeTcs MPOIAaHOBAs KUCJIOTAa U MypaBbHHAs, KOTOpasl B
yciaoBusax omnbita okucigercs a0 CO, n H,O, To pa3peiB nenu mpo-
M30LLEI ITEpe]] yTIIEPOAOM KETOHHOU TPYIIIBI.

P +3/0/ ,OH
CH3—CE—CH2—CH3 — 2CH;-C=0
6yTaH0H -2 YKCyCHasl KUCJIOTa
OH OH
& + 3/0/ / /
CH3 CHQ—CH3—> H-C=0 + CH3—CH2—C:O
OyTaHOH -2 /0/ MypaBbUHas pOIaHoBast

CO,+H,O kwucnora KHCJIOTa
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AMMHBI OKHCIISIIOTCS. JOCTATOYHO JIETKO, KOHEYHBIMH ITPOJYKTa-
MU IIPU OKHCJIIEHMH NepBUYHBIX aMUHOB RNH, sBistoTca HUTpOCO-
enuHeHusi RNO,. Anudatuyeckue u apoMaTUYECKHME aMUHBI MOTYT
OBITh OKHMCJICHBI MEPOKCUKUCIOTAMH WM TIepMaHraHatoM kamius. Jler-

KO OKHUCJIAIOTCA ICPBUYHBIC aMUHbI C TPCTUYHBIMU aJIKWJIIbHBIMHW pPan-

KaJlaMH.
CHj CH;  kmno, CH; CH;
CH3—(|:—CH2—C—CH3—’CH3—(|:—CH2—C—CH3
NH, &:H3 NO, éH3

2,4, 4-TpuMeTWIINIEHTaHAMUH-2 2,2 4-TpUMETUII-4-HUTPOIICHTaH

JIst BbIAeNieHUsT OOPa3yIOLIUXCA NPOMENCYMOYHBIX TIPOTYKTOB OKHC-
JIEHHUSI aMUHOB — NMponu3BOAHBIX TuApokcrminamMmuaa RNHOH u mutpo-
3ocoennHeHn RN=0 — ncnons3yroT cnenuanbHbIE PUEMBI.

KapOoHoBble KHCJIOTBI — TPEACIbHBIA MPOAYKT IPOTEKAHUS
OKHUCJIUTEIBHOI'O MpOoLECcca, TO3TOMY JadbHEHIIEMY OKUCICHUIO MOXKET
MOJIBEPraThCsl JIMIIb MYypaBbUHAS KHUCIIOTa BCIEACTBUE OCOOCHHOCTEU
CTPOEHHUS U KUCIIOTBI C TPETUYHBIM aTOMOM YTJIEPOJA B O~ MTOJOXKEHUU.
Mypaevunaa Kucaoma, A3-3a OTCYTCTBHSI YIIEBOAOPOAHOIO paauKala
B CBOEM COCTaB€, COJICPKUT KaK KapOOKCHIIbHYIO, TaK U KOHIIEBYIO Kap-
OOHWJIbHYIO (aJIBAETUIHYIO) TPYIIITY, IO KOTOPOH JIETKO OKUCIIAET-

Ci.

O O
H - COOH H-C-OH HO-C-H
MypaBbHHas KapOOKCHIIbHAs KapOOHUJIbHAS
KHUCJIOTa rpynma rpyIna

N3 popmyn BHUIHO, UTO MOJIEKYJIY MYpPaBbHUHON KHUCIOTHI MOXHO pac-
CMaTpUBaTh KaK COYETaHUE KAPOOKCWIbHON (KUCIOTHOM) Tpymnmbl ¢
aTOMOM BOJIOPO/1a WJIA AJIbJIETUIHOW TPYTIIbI C THAPOKCUIIOM, TIO3TOMY

MypaBbHHasA KUCJI0TAa HApPAAY C TUIIMYHBIMU KHCJIIOTHBIMHA CBOMCTBaAMH
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MPOSIBJISIET HEKOTOPBIE CBOMCTBA alibjieTy10B. Tak, MypaBbUHAsI KUCIIO-
Ta TOJAOOHO albJCTUJIaM JaeT PEAKIMI0 CEepeOpsTHOTO 3epKaia, IMpHu
ATOM OHA CaMa OKHUCJISIETCS /10 YrOJIbHOW KHUCJIOTHI.

O
Vi Ve
HO-C —-H + 2 [Ag(NH;),]JOH —™ HO-C — OH +2Ag, +4NH; +H,0
MypaBbUHAs yroJibHast
KHUCJI0Ta KHUCIIOTa

BoccranoBieHue — mpoiiecc, oOpaTHbIM OkucieHuto. s Boc-
CTAHOBJICHHUSI OPTAaHMYECKUX COCIMHEHUN Yallle BCEro MPUMEHSIOT 80-
00po0 B MIPUCYTCTBUU T€TEPOTrCHHBIX KaTAIM3aTOPOB, TUIPU/IBI METaJl-
JIOB U POCTO aKTUBbIC MeTaslIbl (Na, Zn).

Haubosee oOmuii crnocod BOCCTAaHOBJICHUSI HEHACHIIIIEHHBIX YT-
JEpOJl — YTIEPOAHBIX CBA3EH — Kamaaumuueckoe uopupoeanue (B
ATOM CJIy4ae MOHSATHUS BOCCTAHOBJICHUE U THAPUPOBAHUE UCHTUYHBI).

AJKEHBI, AJIKWHBI 1 apOMATUUYECKUE YTJEBOJIOPOAbl U UX MPOU3-
BOJIHBIC MPUCOETUHSIOT BOJOPO]I B MPUCYTCTBUU TOHKOW3MEJIbYEHHBIX
METaJUIOB (HUKEJIS, TJIATUHBI, MaJUIaJns) WIKM OKCUI0B MeTaiioB. He-
HACBIIIEHHBIC YIJIEBOJIOPObI THAPUPYIOTCS BOJOPOAOM (HAJ KaTalu-
3aTOpaMH) C MOYTH KOJIMYECTBEHHBIM BBIXOAOM. IIpu 3TOM TpoliHbIE
CBSI3U TUAPUPYIOTCS JIErde, 4YeM JIBOMHBIE CBS3H.

Ni, 100°C
CH,=CH, +H, — CH;-CH;
ATEH ATaH

Ni, 100-180°C

+3H, —
O€eH30II [IMKJIOT€KCaH

MOHCK}’J’I& HCHACBIIMCHHOTI'O COCAMHCHUA MOXKCT COACPIKATD HEC-

CKOJIbKO (DYHKIIMOHAJIBHBIX TPYII, CHOCOOHBIX K BOCCTAHOBJICHHUIO.
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OnBITHBIM IIyTeM HaI\/IIIIGHI)I YCJIO0BUA, ITPU KOTOPBIX MOXKECT CCJICK-
THUBHO BOCCTAHABJINBATHCS TOJBKO I[BOfIHEUI CBA3b.

H:CH — COOCH3 H2 — CH2 — COOCH3
Pd/C, sTtanon
+ H, >
METHUIIOBBIN 3(pup METUIIOBBIN dpup 3-penu-
KOPUYHOMN KUCIIOTBI IPONIAHOBOM KUCJIOTBI

BoccTranoBnenne kKapOOHUIIBHBIX COSMHEHUN — ajibJIeTHI0B, Ke-
TOHOB, CJIOKHBIX 3()UPOB — MPUBOJUT K COOTBETCTBYIOIIUM CIHUPTAM.
[IpenapaTuBHOE BOCCTAHOBJICHHE KAapOOHUJIBHBIX COCAMHEHMM dYalle
BCEro IPOBOJMUTCSA C momollbio ruapuaoB metamioB: LiH, LiAIH,,
NaH, KBH,. Peakuust nporekaer kak HyKJI€OQHIbHOE NPUCOETNHEHUE
10 KapOOHUJILHOU TpyTIIE:

C=-0 LiAIHa4, adup CH- OH

| —> |

CH3 CH3
aneropeHoH 1 -benumrTanON

I'uapupoBanue gBIIETCS IK30TepMUUECKON peakuuen. 1o 3Haue-
HUIO TEIUJIOT TUAPUPOBAHUSA MOKHO CYJUTHh 00 OTHOCHUTEIIbHON yCTOM-
YMBOCTHU HEHACBILLIEHHBIX COCIUHEHUM:

Ha ocHOBaHMU TMOJIY4YEHHBIX JAHHBIX OBLUIO YCTAaHOBJIEHO, YTO
yeM 0oJiee 3aMEIICHHBIM SIBJISIETCS aJIKeH, TeM 0oJjiee OH CTaOuJICH, U,

CJIEIOBATEIIBHO, JIETYE THAPUPYETCH.

(CH3)2C:C(CH3)2 > (CH3)2C :CHCH3 > TPpaHC- CH3CH:CHCH3 >
> 1UC- CH3CH = CHCH3 > CH3CH = CH2 > CH2 = CH2

TCPMOINHAMHNYCCKA CTaOMJILHOCTD YMCHbIIACTCAA

»
>
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KoHTpoJIb 3HAHMU 10 TeMaM
«Teopernyeckne OCHOBbI OPraHUYECKON XUMUI)

1. K kakoMy KJ1acCy OTHOCHUTCSI CO€JIMHEHHUE, COJICpKAIIEEe CIACAYIOIIUN
Ha0Op (PyHKIIMOHAIBHBIX TPYII: THAPOKCWIbHAS U KapOOHUJIbHAS,
aMUHOTPYNIA U TUAPOKCUIIbHAS;  KapOOHWJIbHAS U CyJbOrpymnna;
cyabdorpyrmma u kapookcunbHas. [IpuBeaute npuMepsl COSAMHEHUN U

HA30BUTC UX.

2. B yeM 0coOEHHOCTh Ha3BaHUs APOMATHUYECKUX CTPYKTYp IO CpaBHE-
HUIO ¢ OObIYHBIMU KapOouukianueckumu? Hanumwure dopmynsl cie-
OYIOIUX  COCIMHEHMH:  a) MUKJIOTEKCAaHOA W  THJIAPOKCHOEH30I;
0) HUKJIOTeKCaHCYIb(POKUCIOTa U CYIb(POOEH30; B) KapOOKCHOEH30.I
U LUKJIOTeKCaHKapOOHOBasl kucioTa. Kakoe coeamHEeHHE OTHOCUTCS K
apoOMaTUYECKUM CIUPTaM: OPTO-IUTUJIPOKCUOEH30J WM (PeHuIMeTa-

Hoa? I[louemy?

3. Hlate onpenenenue (GyHKIMOHAIBHOW Tpynibl, npuMmepbl. Kak y4u-
THIBACTCSl CTAPIIMHCTBO (PYHKIIMOHAIBHOM TPYIIMBI MPU COCTABICHUU
Ha3BaHus coenunenus (npasuia MIOITAK). Hazpate coenuuenus:

HO—CHQ— CHO, HO—CHQ—CHQ—CHQ— COOH, HO- CH2 — CH2 - CL

4. Kakue BelllecTBa HAa3bIBAIOTCA M3oMepaMu? Hanmummre CTpyKTypHbIE
dbopmysbl U30MEPHBIX YIaeBo0po1oB cocTtaBa CgH 4, yKakuTe nzome-
pBI, COZiepKallle TPETUYHbIE aTOMBbI yriiepojaa. HazoBute »tH yrieso-
nopoasl no cucrematndeckor HomeHknarype MIOTTAK.

5. Kakue BemiectBa Ha3zbiBaroTcs u3oMmepamu? IlpuBenure dopmysbl
BCEX M30MEpPOB JE€KaHa, HE HMEIOIIUX YETBEPTUYHBIX YIIIEPOIHBIX
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aTOMOB, HO COJIEpKallluX B CAMOM JJIMHHOM LIENH ISTh aTOMOB YIJIEpO-
na. HazoBure nx no cucremarnueckoil HomeHnknatype MIOITAK.

6. Kakue coenmuHeHus XMMHYECKU 00Jiee aKTHUBHBI: aJIKaHbl WJIM AJIKE-
Hbl? [louemy? Hammcate peakunu XJIOpUPOBAHUS STaHAa W JTUIIECHA,

YKa3aTb YCJIOBHUA M MCXAHHU3MBbI IIPOTCKAHHA PCAKIMH, HA3BATb IIPO-

JTYKTHI.

7. UTto Takoe COnpsKEHHbIE CHUCTEMBI CBA3er? MIMeroTcs au OHM y clie-
TYIOIIUX YTJIEBOJIOPOAOB: a) eHTaaueHa-1,4; 0) BUHuI0eH307a;

B) aJLTMJIOCH30J1a; B) 2-MeTUIINCHTaAueHa-2,4?

8. KoBasieHTHas CBA3b, TUIBI KOBaJEHTHOU CBsA3U. CTpoeHUE G - U Ti-
cBs3u. Ha nmpumepe npomnaHa ¢ MOMOIIbI0 aTOMHBIX opOUTajiel TmoKa-
3aTh MPUPOJIY G - CBSI3U B 3TOM COEIMHEHUU. Bce mu G - CBsA3M B Ipo-
IIaHE PaBHOILICHHBI?

9. ApoMaTHYHOCTh, ompesencHue (mpaBmwio Xrwokkens). OcoOeHHOCTh
XAMUYECKUX CBOWCTB apOMATUUYECKUX COeAUHECHUU. lIpuBecTn npume-
pBI.

10. M300pa3uth cMeElIeHHE AIEKTPOHHON IUIOTHOCTH B  KOJIbIIE OCH-
30MHOW KHUCJIOTHI U TOJYOJa, YYUTHIBAsI OPUEHTUPYIOLIYIO MPUPOY 3a-
MecTutenerd. Hanucars peakuuu HUTPOBAHUS YKA3aHHBIX COCIUHECHUU
(B ycnoBuAX HM30bITKa a30THOM KHCIIOTHI). Ha3BaTh MoOdydeHHBIE CO-

CIANHCHMUS.

11. M300pa3uth CMEIIEHUE AJIEKTPOHHOW IUIOTHOCTH B  MOJEKYyJax
HUTPOOEH30JIa U aHWJIWHA, YUYUTHIBAS OPUEHTHUPYIOIIYIO MPUPOAY 3a-
Mectureneil. Hanucats peakiuio OpoOMUpPOBaHUSI YKa3aHHBIX COEIUHE-
HUW (B ycioBuUsAX u30bITKa OpoMHOM BOJbI). Ha3zBaTh moslydeHHBIE CO-

eIUHCHUS.



267

12. Tlosicauth cyTh (Ha mpuMepax) npaBuia 3aiiieBa, npasuia Map-
KoBHUKOBA. [lomyunts OyTaHon—2 u3 2—O6pom-2 MeTuia0yTaHa, IpUBEC-

TH CXEMBbI PEAKIIUM T10 CTATUSIM.

13. B ycinoBusix 31eKTpoPUIbHOTO 3aMENIEHUsT MPOBECTH PEAKIIUIO aj-
kunpoBaHus (peakuust Opuaens-Kpadrca) Ha npumepe B3auMOJIEHUCT-
BHS XJIOPATAHA C HUTPOOEH30J0M U TojdyoJioM. [IpuBectu cxemy peak-
MU, MEXaHU3M, Ha3BaTh MPOAYKThI PEAKIINH.

14. Kakue cucteMbl Ha3bIBAKOTCS CONPSIKEHHBIMU? T,7T- COMPSIKECHUE,
p,m- conpsikenue. Kakol anekTpoHHbIN 3(hPEKT nMeeT B CBOEH OCHOBE
conpsikeHue cBa3en? OxapakTepH30BaTh COIMPSXECHHUE CBSI3E€M B MOJIE-
Kylax OyTagueHa W aHWIMHA W HaIlKCaTh PEaKkUMH OpPOMHpPOBAHMS
ATUX COCAVHEHUM; HA3BATh MPOAYKTHI pEAKIUM.

15. IlpuHuunuanbHass OCHOBA CHUCTEMATHYECKOM HOMEHKIATYPHI
HNIOITAK. B kakom mnopsiike yKa3bIBalOTCA COCTAaBHBIE YacTH Ha3Ba-
Husi? B Kkakux ciaydasix HY)KHO YYMTBIBaTh CTapIIMHCTBO rpymnmn? Ha-

3BaTh N0 cucremarndeckot HomeHkiarype: CCl; — COOH,
CH;— CONH,, CH; - CH,-NH,, HO - CH, - CH, - COOH.

16. Ykazarb tun ruOpuauzanuu opouTanel yriepoaHblX aTOMOB B O€H-
30j1e. OOBSICHUThL TIPUPOAY G- U T-CBsA3M B OeH3ojie. Kakas cucrema
Ha3bIBAETCS COMpPsDKEHHONW? B yeM 0COOEHHOCTH COMNPSKEHHOW CUCTe-
MbI? B Kakux yclIOBHSIX MOXHO MPOBECTH Tajlor€HUpPOBaHKME OeH30Jja?
HanucaTe COOTBETCTBYIOIIME YpaBHEHUS PEaKUUA M Ha3BaThb IMPOAYK-
THI.

17. HamucaTth cTpyKTYpHBIE (DOPMYIIBI YTIIEBOAOPOIOB:
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2-MeTuI-5-3TUI-renTuH-3, OyraaueH-1,2; 2,4-numeTuinentaaueH-2,3;
reKCeH-5-uH-1; auMeTHIaneTUJICH, MCETHIATUIIALICTUIICH, 3THUIIATHIICH,

JTUMETHIIITHIICH (2 u3oMepa).

18. Hammucatb ¢opmysibl CTpOSHUS MPOMEKYTOUHBIX M KOHEUHOTO TPO-
nykra B cxemax: CH;-CH,-CH,-CH,-CH,OH + H,SO4 (-H,O) —  A;
A + Br, » B; B + KOH u36. (cnuptoBslii p-p) >C; C+ Na— D.

19. Ha3BaTh KOHEUHBIN MPOAYKT PEAKIIMU CICAYIOMIUX MPEBPAICHUI:
cHayaja 2- MeTWIOYTEH IMOJBEPTIU TUapaTallly, TOTOM ACTHApaTaIluu
(mpaBmiio 3aiilieBa), HANKUCATh CXEMbI PEAKIIUH.

20. Hanucatb cxeMbl peakiuii 1 (hOpMyJibl CTPOCHHS MPOMEKYTOUHBIX
U KOHeuHoro npoaykta (A, B, C) B cnenyromiei cxeme:

CH; -CH, -CH=CH, + HBr - A; A + KOH (cnupt. p-p) — B;
B + H,O > C.

21. Yka3arh, K KaKOMY KJIACCYy OTHOCSITCSI CO€IMHEHUSI U HAa3BaTh UX IO
cucremarndyeckoi HomeHkinatype: CCIl; — COOH, CH; — CONH,,
CH;-NH,, CH = C — CH, — CHj,

CH, = C (CH3) — CH,— CH(CH;) — CH;, CH3- CH,-CH(OH)-CHs.

22. Kakue mpezeibHble YIriIeBOJOPOJbl O0pa3yloTcs MpU HarpeBaHUU
COJIEN COOTBETCTBYIOIMNX KHUCIOT co menoyamu:CH;3-CH,-CH,COONa,
CH;- CH,- C(CHj;),-COONa? HazpaThb mnOJy4Ye€HHBIC COCAUHEHHUS I10
palMoHaIIbHON U cucTeMarnyeckon HoMeHkiartype MIOITAK.

23. Hanucatb CTpyKTypHbIE (POPMYJIBI U HA3BaTh MO CUCTEMATHUUYECKOM
HOMEHKJIATYPE M30MEPBI TENTaHa C AT aTOMaMH yIiIepoJa B OCHOB-

HOU LIETIH, COJIEpKAIECh YETBEPTUUHBIN aTOM YIJIEPOA.
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24. Kakue COeIUHEHHS Ha3bIBAIOTCS MOHO(DYHKIMOHAIbHBIMH, IOJIH-
(yHKIIMOHAIbHBIMU, TeTepoPyHKIMOHAIbHBIMU? [lpuBecTu mnpumepsl,

AdaThb I/ICIIepHBIBaIOH_[I/Iﬁ OTBCT.

25. Hanwucatsp YpaBHCHUC pCaKIMU ACTUAPpATAlIUN CICAYIOIIUX CIIMPTOB,
yUUTBHIBasl MpaBuio 3ailieBa, U Ha3BaTh nojydeHHble onepuubl: CHs-
CH(CH3)-CH2-OH, CH3-CH(CH3)-CH(OH)-CHQ-CH3

26. Kakas cBsA3b Ha3bIBACTCS KOBaJCHTHOW? [IonsipHOCTH M momsipusye-
MOCTb KOBaJICHTHOU CBsA3U. UHAYKTUBHBIN 3(PdekT, ero Buabl. [Ipume-

DB

27. Me3omepnbiit addekt, monstue. Tunbl mezomepHoro 3¢ dexra. ['pa-
(duyeckoe nzoopaxenue. 1M300pa3uth CMEIIeHUE AJIEKTPOHHOU
TUIOTHOCTH B KOJIbIIE O€H3aNbJernia 1 dTHIOEH30/1a, YUUThIBAs OpHCH-
TUPYIOLLYIO IIPUPOAY 3aMECTUTEIIEH.

28. Peakuus obOecuBeunBanusa pactBopa KMnO, — kauecTBeHHasl peak-
Mg Ha oOHapykeHue ajikeHoB. Ha mpumepe OyreHa-1 Hamucath ypas-
HEHHUE pEaKIMu U Ha3BaTh MPOJYKT, KOTOPBIM 00pa3yeTcs B 3THX YCIO-
BUsAX. K kakomy KJlacCy COEMHEHNI OTHOCHUTCS 3TOT MPOAYKT pEaKn?
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JABOPATOPHBIN NIPAKTUKYM

JlaGopaTopnas padora Nel
Tema: CnupTbl. @ eHOJIBI

Onwvim 1. B3aumooeiicmeue cnupmoe co wiea0uHblMu Memaiiamu
Peaxmuewi: >TvnoBeiil cnupt; Metaummdeckuid Na; 1%—HbIil ciupTto-
BbII pacTBOp PeHosdranenHa.

Xoo0 pabomwi: B npooupky nomemaroT 0,5 — 1 My 3TaHONa U KyCOYeK
METAJTMYECKOT0 HATpHUsl, NPEABAPUTEIBHO BBICYIIEHHOTO MEXIY JIHC-
TOYKaMu (UILTPOBAIIBHON OyMaru OT TOTO pacTBOPHUTENS, IO CJIOEM
KOTOpOTo OH XpaHuTcs. [Iporekaer peakius, BbIIEIAETCS Ta3, HA JIHE
NpoOUPKK BbINMAAAET OenoBaThld OCagoK. ['a3 coOuparoT, 3aKpbIB OT-
BepcTHE NMPOOUpKH nanbueM. [Ipy mogpKuranuu BoAOPO BOCILIAMEH -

CTCs C XapaKTCPHBIM XJIOIIKOM.

Cxema peaknuu: 2 C,Hs— OH + 2Na — 2 C,Hs—ONa + HZT
3TAHOJ ITUJIAT HATPUS

[lo okOHUaHUM peakuud B MPOOUPKY 00aBISIOT Boay M 1-2 Karmuu
dbeHondTanenHa, pacTBOpP OKPAIIMBAETCSA B MAJIMHOBBIN IBET, YKa3bl-
Basi HA MPUCYTCTBUE WIEJIIOYH, KOTOpasi o0Opa3oBajach B pe3yibTaTe rU-
poJii3a 3TUJIaTa HATPUSL:

C,Hs—ONa + HOH — C,Hs— OH + NaOH

3TUJIAT HATpUs 3TAHOJ

Onvim 2. OKucienue ImMui06020 CRUPMAa XPOMOBOIi CMeChbIO

Peaxmuebl: 3TUNOBBIM COUPT, XpOMOBasi CMeCh (AMXpOMAT Ka-
musa + koHu. HySOy).
Xo0 pabomer: B poOupky nomemarot 0,5 Mi1 3TaHoa U J0OABJISIOT
1-2 kammm xpomoBor cmecu. CMech THIATENbHO, HO aKKypaTHO BCTpS-
XUBAIOT, IIBET PACTBOP CTAHOBHUTCS 3€JICHBIM (I[BET COJIEH TpeXBaJCHT-
HOTO XpOMa), CMECh Pa30rpeBaETCs, OIIYIIAaeTCs 3amax JexkaabliXx QpyK-
TOB, XapaKTEPHBIN 1JI1 YKCYCHOTO ajbJeruaa (3TaHas).
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Cxema peakuuu:
K,Cr,O;+ H,SO; —» H,Cr,0O;+ K,SO,
H,Cr,0; — 2 CrO; + H,O
2 CrO; —» Cr,O5+3/0/
- H,O /H
CH;—-CH,-OH +/0/— CH3—|CH—OH - CH;-C=0
ATaHOJI OH ATaHallb

sraHauos — 1,1

Onvim 3. OKucienue IMui06020 CRUPmMa NEPMAHZAHAMOM
Kaausa 6 KUcioil cpeoe

Peaxmuswi: >tunoBeii cnupt; 2H pactBop H,SO4 0,05 H pactBOp
KMnOy, .
Xo0 pabomer: B npoOupky nomemiarot 0,5 Mi1 3TaHoIa U J0OABJISIOT
0,5 M1 mepmaHraHata Kajivs, CMECh MOJKHUCIISIOT HECKOJIbKUMU Karlis-
MU CepHOHM KHUCIOTHL. CMECh HarpeBaroT, po30BO — (DHMOJIETOBBINA LIBET
pacTBopa ucueszaet, nosiBisiercss Oypbiid ocanok (MnO,) u omryiaercs
XapakTepHBIM 3amax (KaKk M B NPEIbUIYIIEM OIMbITE) YKCYCHOTO aJlbJie-
ruja.
Cxema peakiuu:
[lepmanranat kanus pacnagaercs: 2KMnO, — K,O + 2MnO, + 3/0/,
MPOUCXOIUT OKUCIIEHHUE 3TAHOJIA /0 YKCYCHOTO aJibjeruaa (3TaHais):
- H,0 P H
CH;- CH, - OH +/0/ —)‘CH3—CH—OH ‘ — CH;-C=0
ATaHOJI H ATaHaJb
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Onvim 4. Kauecmeennasn PeaKuus Ha MHO20AMOMHbBIE CRUDM bl

MHOTroaToMHBIE CHUPTBHI C THIPOKCHUAAMHU HEKOTOPBIX TSKEIBIX
METAJJIOB B IIEJOYHOM cpefe 00pa3yloT BHYTPUKOMIUJIEKCHbIE (XemaT-
HBIC) COCIMHCHMS, MMCIOIINE XapaKTepHbIC OKpallnBaHWsA. B dacTHO-
ctu ¢ ruapokcugoMm meau(Il) Bo3HMKaeT MHTEHCHBHO CHHEE OKpalllu-
BaHHE.

Peaxmuewi: rnuuepun, 10%-nbiit pactBop NaOH, 2%-nbIil pacTBOp
CuSOs,.
Xoo pabomur: B mpoOupky nomerniarot 2 mi menoun (NaOH) u qob6ag-
ast0T 2 — 3 kamu cynbdara meau (CuSO,4). OOpasyercst ocagok rory-
ooro npera — Cu(OH)s.

CuSO4 + 2 NaOH = ;Cu(OH), + Na,SO,
K ocanky n1o6aButh 2 — 3 Kariv TJIMIIEpUHA, OCAI0K PacTBOpsETCA, 00-
pasyercsi pacTBOp SPKO—CHHETO IIBETA, ITO YKa3bIBaeT Ha 0Opa3oBaHUE
rnuiepara mean. O6pa3zoBaHue TaulepaTa MEIU IPOUCXOAUT TP yda-

CTHH JIBYX MOJIb TJIMIIEPUHA U OJHOTO MOJIs ruapokcuaa meau (II).

Cxema peakuuu:

CH,OH OH HO- CH, CH,— O % CH,
T I | |

CH-OH + Cu —{'c')ﬁ"i"igo CH -2H,0 CH(l) ----- o) CH
I | | |
CH,—OH HO — CH, CH,OH HOCH,

NI CpruH MNIMOCPUH rimuaepar Meau
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Onwvim 5. OQopa3zosanue u pasnoxcenue penonama Hampus

Peaxmuser: penon kpucramnmyeckuii, 5%-uwiii pactBop NaOH, 2H
pactBop H,SOy4

Xoo0 pabomul: B NPOOUPKY MOMEIIAIOT HECKOJIbKO KPUCTAIIUKOB (e-
HOJIa ¥ 100aBJIsIOT 1-2 M1 BOABI, @ 3aTEM 10 KarulsiM PacTBOp IIETIOUH
70 TIOJTHOTO pacTBopeHus. OOpaszyeTcs XOpOoIlo pacTBOPUMEBIN B BOJE
denonar Hatpusi CgHsONa. Ilpu nmonkucineHuu pacTtBopa CEpHOM Ku-
CIOTOM (PeHONAT HATpHUs pasyaraercs, oopasyercs (GEeHOJ U u3-3a orpa-
HUYEHHON pacTBOPUMOCTH (peHOJIa B BOJIC PACTBOP CTAHOBHTCS MYT-
HBIM.

C¢HsOH + NaOH — C¢HsONa + H,O

denon (eHOoNAT HaTpusl
2 C¢HsONa + H,SO; — 2 C¢HsOH + Na, SO,

Onvim 6. Kauecmeennasa peaxuyus Ha hpenonnl - 3aumooericmeue ¢
xaopuoom xcenesa (I11)

Peaxmuswbi: 1%-nb1it pacTBOp (peHoNa, 1%-HBIN pacTBOP XJIOPHOTO XKe-
nesa.

Xoo pabomei: B poOUpKY HamuTh 1 — 2 mu pacTBopa (eHona, noda-
BUTH 3 — 5 kanenp xyopuiaa xene3a (IIl), cMech BCTpSIXHYTH — pacTBOp
OKpAIlIMBAETCs B MHTEHCUBHO (PMOJIETOBBIM LIBET B pe3yjbTaTe 00pa3o-
BaHMS KOMIUICKCHBIX HOHOB ¢eHosiTa kemnesa (111):

3 C¢H;OH + FeCl; — (C6H50)3Fe + 3 HCI
denon benonst xenesa (I11)
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Onwvim 7. /[eiicmeue 0OpomHoil 600l HA henon

(ombIT MO TATOM!)

Peaxmusvr: 1%-Hblld pacTBOp (eHONa, HACHIILIEHHAs OpoMHasi BojAa
(pactBOp Bry).

Xoo pabompwi: B poOUpKy HaIuTh 1-2 M ¢deHomna, mo Kamism nooa-
BUTb OpPOMHYIO BOAY 10 TOsIBIEHUA Oenoro ocagka —2,4,6-
TpuOpompenona.  Cxema peakuu:

OH H
Br\ Br
— 3HBr
+ 3 BI‘z —

denon Br 2,4,6-tpubpomdenon
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Konmpons yceoenua memot « Cnupmeot. @enonvt»

1. Kakue cnupThl MOdy4darOTCs TpU TUIpoJiM3e 2-XJopOyTaHa, IpH

rujpatamnuu 2-MeTwinponeHa-1?

2. Ha3Batpe cniupThl, 0Opa3yroluecss Npu HArpeBaHWM B BOJHOM pac-

TBOpPE TUAPOKCHJA HATPHs CIEAYIOIIUX BELIECTB:

BTOPUYHBINA OPOMUCTBIN IPONUIL, 2—METUII—2—HOANPOIIaH;

2,4— numetun — 3 — GpoMIIEHTaH.

3. Hanucath CTpyKTypHYIO POpMyJly IIMIEPUHA, YKa3aTh O— U [3— yr-

aepoaHbie atoMsbl. [IpuBecTr criocoObl ero moxy4eHusl.

4. HamnwucaTe ypaBHEHME PEAKIMH B3aUMOJCHCTBUA CIEIYIOIMIUX

COUPTOB C METAJUIMYECKUM HATpueM, NATUOpoMUCTBIM (hochopom u

TpexXxJopucThiM ¢GochopomM: MmponaHosn —2; 2— METWIIpomnaHoa— 1.

Ha3Barb nony4yeHHbIE COEIUHEHUS.

5. Hanucath ypaBHEHHE peaklUu STEpUDUKAIMN YKCYCHOM KHCJIOTHI

CIENYIOIMIMMH COUPTaAMU: 2— METWIOyTaHOI —1 , IeHTaHo— 2.

6. Ha3Bath coeauHEHUA MO CUCTEMATUYECKOW HOMEHKJIATYPE:
CH;-O-CH;-CH,-CH;, CH;-O-CH,-CH,-0-CHs;.

7. Kakpe crnupThl Ha3bIBAIOTCA MHOTOATOMHBIMHU? YKa3aTh PEaKTUB,

VCMOJIb3YEMBIN B KAUECTBEHHON PEAKIIMM HA MHOTOATOMHBIC CITHPTHI,

HaIlMCAThb YPAaBHCHHUC PCAKIHH IJIMLCPHUHA C OTUM PCAKTHUBOM.

8. U3 1— OpomOyTana mosy4uTh OyTaHOI— 2.

9. Hanucatp cxeMbl peakluil MOJYYEHHS XJOpPITaHA U3 HTUIOBOTO
CIIAPTA.

10. Hassats CH;—O-CH,—CH,—CH; mo cucreMaTmueckol HOMEHKJIA-
Type.

I1. Hanucate ypaBHEHUE pEaKIUU 2—METWI—3—XJIOPIIEHTaHa C BOJ-
HBIM U CIIMPTOBBIM PACTBOPOM THAPOKCHMIa  Kanws. Ha3Bate mnoury-
YEHHBIE COCAUHCHMUS.

12. Okucnuts npornanona —1 v nponaHosn —2, Ha3BaTh NPOAYKTHI OKHC-
nenusi. Kakue coemuHeHus oOpasyloTcsi NpU B3aMMOJCUCTBUU ATUX

CIIUPTOB C aMMHUAKOM?
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13. Hanucarb cTpykTypHyto (opmyily IpOAyKTa JeruapaTaiuu Tiniie-
pUHA, Ha3BaTh €ro IO CUCTEMAaTUYECKON HOMEHKIIATYpE.
14. Hanncats cTpykTypHyto (Gopmylly [IHIEpUHA, yKa3aTh o — U [3
— YIJIE€pOAHBIE ATOMBI, OKUCIUTD UX, HA3BaTh MTOJYYEHHBIE MPOIYKTHI.
15. Hanucate ypaBHEHHE pEAaKIMM, C IMTOMOIIBIO KOTOPBIX MOXKHO OCY-
IIECTBUTH CJEAYIOIIUE ITPEBPALLICHUS:

nponanoni—1 — X — mpomna”oa — 2.
16. Kakoii mpoaykT oOpasyercssi Npu AETUIPUPOBAHUU METHUIOBOTO
cripra?
17. HanucaTh cxeMy peakiuy B3aUMOACHCTBUS STUJICHIJIUKONS C THJI-
POKCHUJIOM ME/H, Ha3BaTh 00OPa30BaBILIMUICS MPOIYKT PEAKIIHU.
18. Kakue cniupTbl 00pa3yroTCs MpPU HArpeBaHUM B BOJHOM pPacTBO-
p€ THUIPOKCUIA HATPUS CIEAYIOIIMX BEIIECTB: BTOPUYHOTO OPOMHUCTO-
ro MpONuia, MIEPBUYHOIO XJIOPUCTOTO OyTHIIA.
19. Kakas peakiusi Ha3biBaeTcsl peakuueil srepuduxanuu? Hamucatb
ypaBHEHHUE peaKIuu dTepudUKaAUU YKCYCHOM KUCJIOTBl C HU3OIMPOMU-
JIOBBIM CIIHPTOM.
20. HanucaTth CTpyKTypHYIO (OpMYTy METHINPONUIOBOro 3dupa u

Ha3BaThb €ro IO CUCTEMATHYECKOM HOMCHKJIATYPC.

21. Hanucatp cxemMy peakiuu oOpa3oBaHusl 2 — XJIOpIpomnaHa U3
COOTBETCTBYIOIIETO HEMPEAECIbHOTO COCTUHEHMUSI.

22. Hanucath CTPYKTypHbIE (POPMYJIBI COUPTOB: 2 — METUIIIEHTAHO-
na —2, OyraHona—2, OyraHona —1. Kak 3aMeHUTh THIPOKCOTPYNIY B
yKa3aHHBIX COUpPTax Ha amMuHOTpynmy? OTBEThl MOATBEPIUTH CXEMaMHU
PEAKIUN.

23. Kakue UCXOJHbIE BEIIECTBA HEOOXOAUMBI JIA MOJYYECHUS aJIKO-
rojisita (METUJIAT HATpHsl), TIIUMKOJATa Meau (Ha OCHOBE 2,3— mpoIlaH-
J10JIa) W riadiepara Meau?

24. Hanucath cxemy peakiuu noiaydenusi 3 — rimiepodocdara (uc-
XOJIHbIE TJIULEPUH U OpTO(dOoCcPOopHAS KUCIIOTA).
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25. IlpuBectu CTpyKTypHBIE (POPMYJIBI pE30pIMHA U MUPOKATEXUHA,
Ha3BaTh 3TU COCIMHEHUS 110 CUCTEMATUYE€CKOM HOMEHKIIATYPE.

26. HazBatp coegmuenme: C,Hs; — O — C;Hs 1o cucremarudeckon
HOMEHKJIATYpE.

27. llpuBecTr mpuMeEpbl EPBUYHOTO, BTOPUYHOTO U TPETUYHOTO CIIHP-
TOB U OOBSCHUTH, YEM OHU OTJIMYAIOTCS APYT OT JpyTa.

28. C moMOIIbl0 KaKOHW peakiud MOXKHO OTJIWYUTh MHOTOATOMHBIN
CIIUPT OT JitoOoro ogHoaToMHOTO? [IpHBecTH cXeMy peakIluu.

29. Kakas peakuys sIBISE€TCS Ka4eCTBEHHOM sl OOHapyKeHHs (PeHO-
na? [IpuBecTu cxemy peakluu, Ha3BaTh MPOIYKT.

30. [TosiyunTs HUTPOTIMUEPHH, yKa3aTh HCXOJIHBIE BEIIECTBA, IPH-
BECTH CXEMY pEaKIIUHU.

31. Hanucate ypaBHEHUE peakiuu 3TEpUPUKALNU YKCYCHOW KHUCIOTHI
U TIEHTAaHOJIa—2, K KaKOMY KJIacCy COEIMHEHUN OTHOCHUTCS O0Opa3oBaB-
IUICS TPOAYKT PEAKIIUU ?

32. Hanucarh ypaBHEHHE PEAKIIMM B3aHMMOJCUCTBHS IMPOINAHOda-2 C
METAJUTMYECKUM HATPUEM, MATUXJIOPUCTHIM (ochopom, aMMHUAKOM, Ha-
3BaTh MIPOAYKTHI PEAKIINH.

33. CocTaBUTh YpaBHEHHMS pPEAKIUH, C MOMOIIBIO KOTOPBIX MOMXKHO
OCYILIECTBUTH CJICAYIONIHAE MPEBPALLICHUS:

CaC, »> C,H, » C,Hy > C,HsOH — CH;CHO.
34. IIpoBeCTH OKHUCIIEHHE Ol - YTJIEPOJHOTO aroMa B TJIMILEPHUHE, Ha-
3BaTh MPOJYKTHl OKUCJICHUS 110 CUCTEMAaTHYECKON HOMEHKIIAType.
35. Hanucatb cxemy peakiuy B3auMOJECHCTBUS MPOIMAaHoJa ¢ METaJUIH-
YECKUM HATPUEM M MATUXJIOPUCTHIM U TPEXXJOPUCTHIM (hocopoMm, Ha-
3BaTh MPOJYKTHI PEaKITUH.
36. Kakoll npoaykT oOpa3yercsi mpu B3aUMOJICUCTBUM 3TUJIATa HATPUs
u OpomsTaHa’?
37. Ha3Barb cupT, 0Opa3yroluiicsl MpU HarpeBaHWM  BOJHOTO pac-
TBOpA TWIPOKCHU/IA KaJIUsl U BTOPUYHOTO XJIOPUCTOrO OyTHIIA.
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38. Hanucarb cTpykTypHbIE (DOPMYIIBI CIUPTOB: 2—METUIO0YTaHOJA—2,
3— metujieHTaHguona —2,4.

39. Hanucath cxeMy peakiuy MOJIYyYEeHUs XJIOPUCTOTO 3TUJIAa W3 ITHU-
JIOBOTO CHUPTA.

40. HanmucaTh TOMOJIOTHYECKHUI PSAJl TPEACIbHBIX OJHOATOMHBIX CIIHP-
TOB, Ha3BaTh UX, U YKa3aThb C KAKOr0 TMPEJICTABUTENSI HAUMHAECTCS U30-
MepHusl.

41. Hanucath ypaBHEHHE pPEAKIMHU 3TePUPUKALNKN YKCYCHON KHCIIOTHI
U 2,2 — TAMETUIIIPOIIAHOA.

JlaGopaTopHas padora Ne2
Tema: KapOoHUIbHBIE COeTUHEHUSA

Onwvim 1. Ilonyuenue ykcycnozo anvoezuoa (ayemanvoezuoa Pe-

aKmuewvl. ATUJIOBBIN CIIMpT, XpOMOBasd CMCChb (I[PIXpOMaT Kaausga +
KOHII. HQSO4)

Xo0 pabomur: B ipoOupKy nomMemiaroT 0,5 MJ1 3TaHoda U 100aBIAOT 1—
2 Karmm XpoMoBou cMmecu. CMech TIIATEeNbHO, HO aKKypaTHO BCTPSIXH-
BAIOT, LIBET PACTBOP CTAHOBUTCA 3€JICHBIM (I[BET COJIEN TPEXBAJIECHTHO-
ro XpoMa), CMeCh pa3orpeBaeTcs, OLIYIIAETCA 3amax JiexanbiX (Qpyk-
TOB, XapaKTEPHBIN /1711 YKCYCHOTO ajbJeruaa (3TaHanus).
Cxema peakuuu:

K,Cr,0;7+ H,SO4 —» H,Cr,0O;+ K,S0,

H,Cr,0; — 2 CrO; + H,O

2 CrO; —» Cr,O5+3/0/

- H,O P H
CH3—CH2—OH +/0/ —)‘CH3(|:HOH‘ —> CH3—C:O
DTAHOJI OH STaHaJIb

sranauon — 1,1
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Onvim 2. Boccmanoeumenbnuvle ceoiicmea aib0e2uoos

(KauecmeenHble peaKyuu Ha a1b0ecuobl)

a) Peakuyusa cepedpanozo 3epkana — OKWCICHUE aJlbJCTUJIOB aMMHAY-
HBIM pacTBOpoM okcuja cepedbpa [Ag(NHj;),]JOH

Peaxmuswr: popmanun 1% — He1il (popmainH — BOAHBIN pacTBOp (dop-
Manpaeruaa), Gopmanun 40%—usiii, NaOH 10% —ubr1it, [Ag(NH;),]OH
— 2%— HbIl.

Xoo0 pabomwi: B mpooupky Hanuth ~ 1 mu NaOH, HarpeTs 10 KUNEHUS,
KUISATUTh ~ 10cek., comepkumMoe MpOOUPKH BBUINTH. B 3Ty ke mpo-
oupky nomectuth 1 M [Ag(NO;),]OH u 1-2 mu 1% - Horo dpopmainu-
Ha. CozepKUMOe MPOOMPKU PaBHOMEPHO IPOTPETh, Ha CTEHKAX IPO-
OMpPKU BBIJEIAETCS cepeOpo.

Cxema peakiuu:

y H /OH
H-C=0 + 2[ Ag(NH;),] OH —» 2Ag+ 4NH;+ HH O+ H-C=0
dbopmanbaerua MypaBbHHAsI KUCJIOTA

0). Okucnenue ceexcenpuzomosieHHvim 2uopokcuoom meou(ll)
Cu(OH),
Peaxmuswr: popmanun 1% — Helil (popmaiind — BogHBIN pacTtBOp (hop-
Manpaeruga), NaOH 10% —nsriit, 2%-ns1it pactBop CuSOy.
Xo0 pabomuwi: B ipoOupky HauTh ~ 1 Mi1 NaOH, no6aButh 1— 2 kamium
CuSQO,, obpazoBaics ocamok Cu(OH), romyboro mnsera. K comepxu-
MoMYy TipoOupku 100aBuTh 1 Ma GpopmanuHa, cmMech ciaabo Harperhb (He
neperpeBatb!). O0Opa3yercs ocajgok KpacHoro 1pera — Cu,O (mpu us-
mumHeM neperpee cmecu Cu,O oxucnsierca 1o CuO — dyepHOro use-
Ta).
P H /OH H-
C=0 + 2 Cu(OH); — Cu,0+ 2H,0+ H-C =0

dbopmainbaerua MypaBbUHas KUCIIOTA
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Onvim 3. Iloayuenue ayemona memooom nupoau3a ayemama

Kanbuus

Peaxmuewl: 0€3BOIHBIN alleTaT KaabIUs, COJITHasA KuciaoTa 1:1.

Xo0 pabomwi: B Cyxylo NMPOOUPKY HAChINIaTh OE3BOAHBIN alleTaT Kallb-
uus (BbicoTa ciost ~ 1— 2 cM), mpoOupKy 3aKpbITh NPOOKOM € ra3oo0T-
BOJIHOM TpYyOKo# (coOmroaaTh mpaBuia padoThl co cTekiaom). CoOpan-
HbI MpUOOp 3aKPENUTh B IITATUBE HAKJIOHHO K OTBEPCTHUIO, KOHEI
TPYOKHM OMYIIEH HETJIYOOKO B MPOOMPKY C BOJOM. AlleTaT KalblHs XO-
pOIIIO TPOKAJIMBAIOT B IJIAMEHU CIUPTOBKH, CIIEs 3a BBIJICICHUEM Ta-
3a; KaK TOJbKO HAYMHAETCS BCACBhIBAHUE BOJLI — MPOOUPKY C BOAOU
yOuparoT, HarpeBaHUE MPEKpalarT. Y OTBEPCTUS IPOKAIUBAEMOMN
MPOOUPKH OKOJIO TMTPOOKH CKAIUIMBAETCS YKUIKOCTh, TOCIE OXJIaXKICHUS
KUJKOCTh CJIIMBAIOT B MPOOUPKY C BOJOM, JJII 3TOTO OCTOPOKHO OT-
KpPBIBAIOT MPOOKY C Tra300TBOJAHON TPYOKOM HaJ MPOOMPKON C BOIOM.
[IpoOupKy ¢ BOAHBIM PACTBOPOM allETOHA COXPAHUTH JO CJIEAYIOIIErO
OMbITA HA I0KA3aTENbCTBO MPUCYTCTBUS AlIETOHA.

K cyxoMy ocTaTky B mpoKajiuBaeMoOil IMpoOUpKe N00aBUTH pac-
TBOP COJITHOM KHMCIIOTBI, HAOMIOIaeTCsl BBIJCICHHUE ra3a.

CH;-C-0 t’

O >Ca - CH-C =0 +2CaC0;
CH; — ﬁ: -0 @)

O arerar KaJblus alleToOH

CO,
CaCO; + 2HCI — CaCl, + H2C03{>v H,0 O6pazyromnii-
cst CO, mpu NpOITyCKaHWUU Y€PE3 U3BECTKOBYIO BOAY BbI- 3bIBAET I10-
MyTHEHHE PACTBOPA.

CcCO, + Ca(OH)2 — | CaCO; + H,O
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Onwvim 5. I(auecmeeuubtepeakuuu Ha auemon

a) Oonapysicenue ayuemona nocpeoCcmeom e2o nepesooa 6 iUooophopm
Peaxmuesbl: pacTBOp aneroHa, MOJYYEHHBIH B MPEIbIAYIIEM OIBITE,
pactBop Moaa B oauae kanus, 2H NaOH.

Xo0 pabomui: B IpOOUPKY C BOJHBIM PACTBOPOM arleToHa J00aBUThH 1—
2 xarumt NaOH u ~ 2 mu pacTBopa ona 10 odeciiBeunBanus. Beimaaa-
€T CBETJIO—KENThIA 0Ca/I0K Hoa0(opMa C XapaKTEPHBIM 3alIaXOM.

[, + NaOH = Nal + HOI (uogHoBaTucTast KUCiaoTa)

CH3—F—CH3 + 3 HOI =CH3—(ﬁ—CI3 + 3 H,O

O O TpuiogaueToH
CH; — E —CI; + NaOH = CHI; + CH3COONa
O Hogodopm  aimeraTt HaTpUs

0). Ileemnan peaxkuyusn na auemon ¢ Na,[Fe(CN);NO] (numponpyc-
CUOOM Hampusi)

Peaxmuesbl: pacTBOp aneroHa, MOJYYEHHBIH B MPEIbIAYIIEM OIBITE,
10%—nw1it NaOH, pactBop Na,[Fe(CN)sNO] — HuUTpoO3mIneHTalmnaHo-
deppart (II1) HaTpus.
Xoo0 pabomor: B IpobUpKy mnoMmecTuTh S5 kanenb Nay[Fe(CN)sNO], no-
0aBUTHh MOJYYCHHBIN BOJHBIN pacTBOp areroHa u S5 kamenb 10%—HbIi
NaOH. IlosBnsieTcst KpaCHOE OKpalIMBaHUE pacTBOPA.

O0e peaknu TPUMEHSIIOTCS B KJIMHUYECKOW MPAKTUKE IJIsI OT-

KPBITHUA allCTOHA B MOYC ITIPpHU z[Ha6eTe.
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KoHTpoJib ycBOCHHA TEMBbI
«KapOoHuabHbIE COeTUHEHM SD)

1. Kakas rpynna HasbiBaeTcsi KapOOHWIBHON? (OxapakTepu3oBaTh
AJNIEKTPOHHOE CTPOEHUE KapOOHMIHHOM TPYIITIHI.

2. Hanucate cTpykTypHbie (OpMYJIbI CIEAYIOIIUX COEAUHEHUHN: H30-
MaCJISIHBIA  aJIbJIeTH]l, METUJIN300YyTHUIIKETOH, 2—METHJITNIEHTaHAIb, 5,5—
TUMETWITEKCAaHOH-3.

3. OkucneHreM Kakux CHUPTOB MOXHO TMOJYYUTH CIEIYIOIIHE Kap-
OOHUJIbHBIE COENMHEHMS: 3—MeTWwIOyTaHaldb, 3,3—IUMETWIOyTaHab,
OyTaHOH —2.

4. ITonyynuTh CyXOW MEPErOHKON KaJbIMEBBIX COJEH COOTBETCTBYIOIINX
OpPraHUYECKUX KHUCJIOT CIECAYIOIIUE COCAUHEHUS: METHINPONaHAb,
MEHTaHaJIb, METUJIU30IPOIHIKETOH.

5. Hanucatp peakuuu aiabJoJIbHOM KOHAEHCAWU (B MPUCYTCTBUU LIE-
JIOYA M KHUCJOTHI) JJISI CIEIYIOIIMX AJIbJAETUIOB: 2— METWINPONaHab,
2—MmeTunoyTaHaib.

6. Hanucath peakimu, COOTBETCTBYIOIIME NPJIyYEHUIO Hogodopma u3
aleTOHA.

7. IlpuBecT CTPYKTYpHBIC (POPMYJIBI CIACAYIOIIUX COSAUHCHUN U JaTh

Ha3BaHUS MO0 CHUCTEMATUYECKONM HOMEHKJIATYPE: YKCYCHBIN ajbJEru/l,

MPONMOHOBBIN aNbIEIUJ, TPUXJIOPYKCYCHBIN albAEru] (XJIOpalb), ak-
POJIEVH, CAIMIIUIIOBBIN AJIbJCTHI.

8. Hannucate ypaBHEHME peakInyu THAPOJIN3A CICAYIOIIUX COEAUHECHUM
Y Ha3BaTh NPOJYKTHIL: 2,2—auxiiopnponad; 1,1-nuxiop—2—MeTunoyraH;
2,4—numetnn—3,3-1u0poOMIreKcaH.

9. Ykazarh (Ha mpuMepe IporaHajsi) KaueCTBEHHbIE PEaKIuyd Ha ajib-
JNETUJIHYIO TpYMIy.

10. HanucaTte ypaBHEHUS M Ha3BaTh CIUPTHI, MOJYYAOIIAECS IPU BOC-
CTAHOBJICHUM CJICAYIOIIUX COCAWHECHU: MpomnaHais—], MeHTaHOHa—3,

3—MeTunoyTaHoHa—2.
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11. Ha3zgaTth MmO cHCTEMAaTHYECKOW HOMEHKJIAType (hopMaliblIeru/,
IPUBECTU €ro CTPYKTYpHYIO (popmyny. Kak Ha3piBaeTcs BOJHBIN pac-
TBOp (hopmanbaerua’?

12. HanmcaTtp peakiuro B3aUMOJECUCTBUS METUIATUIKETOHA C CHHUIIb-
Hoit kucioro (HCN) u Ha3zBaTh NPOAYKT peakinu.

13. Ha3Bate mpoaykt B3aumojencTtBus ameroHa ¢ PCls, Hanucath
CXEMY PEaKIIHH.

14. TlomyunTs AHOOBIM H3BECTHBIM CIIOCOOOM M30MACIISIHBIN aJIbJAET UL
CH;—-CH(CH;)— CHO, Ha3BaTh €ro no cucTreMaTHu4ecKoil HOMEHKJIATY-
pe; Kakou MpOJyKT 00pa3yeTcs MpU €ro B3auMOJCUCTBUS C THIAPOKCH-
namuHoM (H,N—-OH), cxema peakuumu.

15. Hanucate ypaBHEHUs peakuii B3aUMOICUCTBHUS
3-MeTHINEeHTaHals ¢ XJIOpoMm, ¢ xsopuaom dochopa (V).

16. Kakue xapOOHWJIbHBIE COEJUWHEHHUsI TOJydaTrcsi B  PeE3yJbTare
OKHUCJICHUS UJTU KaTaJUTUYECKOTO JeruapupoBanus: Oyranona-1,
2—0yTraHona-2, npomnanauona-1,2.

17. Hanucate ypaBHEHUA TUAPUPOBAHUS, TOTUMEPU3AUN ALIETANIbC-
rujaa.

18. Kakne coenrHeHus MOJy4aTcs IMPH CYXOM MEpEeroHke (MUpOJIv-

3€) KaJbILMEBBIX COJEH KHUCIOT: a )IPONMUOHOBOM O) M30MACISHOM.

19. Hanmcatp peakuuio anbAoJIbHOW KOHJEHCAIIMU I OyTaHais, Ha-
3BaTh IPOAYKT.
20. Ha3Bath 110 CHCTEMATUYECKON HOMEHKJIATYpE:
CH,=CH- CO — CHjs,
CH3—CH2—(|3H—CO—CH2—CH3 , CH;-CH, —(le—CHO
CH; CH;

21. Hammucath ypaBHEHHME THIIpOIM3a CICAYIOIIUX coenuHeHui: 1,1—
TUXJIOpPATaH;, 3-MeTwWi-2,2-nuxjopoyrtas, 3,3-nubpommeHTtan. HasBathb
MPOJYKTHI PEAKIINU 110 CUCTEMATUYECKONW HOMEHKJIATYypE.
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22. Ha3BaTh anpaerujibl ¥ K€TOHbI, KOTOPbIE€ 00pa30BAIUChH MPU OKHC-
nenud KMnO, ciaeayronux ciupToB: 3TaHoJIa, IPONaHoia,
2-METWINPONaHOoa.

23. Ha3Barhb coequHEHMs, KOTOPbIEC MOJy4YaTCs MPU HArpEBaHUU CMECH
KaJIbI[MEBBIX COJIEM CIEAYIOIIUX KHUCIOT: a) MypaBbUHASI U TMPOMUOHO-
Bas, 0) yKCyCHasi U MacJsiHasl.

24. Kakue BelecTBa 00pa3yroTcs MPU B3aUMOJCHCTBUU: a) YKCYCHBIM
anpaerun + Cl, , 0) aueron + Cl, , B) quuzonponuikeroH + PCls.

25. Ha3Bath NpOOYKTHI OKHUCIECHUA: a) 2—MeTuimnponaHais 0) 3—
METUIIO yTaHaJIs.

26. I'muuepuHOBBIA anmpaeru] (CTpyKTypHas (opmyna, MOITy4YEHHE,
CUCTEMaTHYecKasi HOMEHKJIATypa).

27. W3 stunaneTuiaeHa nojy4uTh OyTOHOH M HamucaTh sl HErO peak-
AU C OATUXJIOPUCTBIM (HOCHOPOM, CUHUIBHON KUCIOTOW U TUIPOKCH-
JaMUHOM.

28. Hammcate peakuuy, ¢ MOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH
cinenytomee npespamienue: CH;— CH=CH, — CH;— CH,—- CHO.
29. Onpenenuth cTpoeHue BemiectBa coctaBa CsHigO, kotopoe pearu-
pyeT C TUAPOKCUIIAMUHOM U OUCYJIb(UTOM HATpUsl, HE JA€T PEaklUu

cepeOpsiHOTO 3epKaja.

30. KakumMu peakiusiMd MOXHO OTJIMYUTh OyTaHalib OT OyTraHoHa?
[IpuBecTH CXEMBI pEaKIUN.
31. HammcaTtp peaknuuro XJOpUPOBaHUS M30MACISHOIO anbleruaa W
aleToHa.
32. Hanmucare ypaBHEHME ainpI0JbHOM KOHJECHCALMH allETaNbICTUAA B
IIPUCYTCTBUU IENOYN U KUCIOThL. HazBaTe IOIy4YeHHBIEC POIYKTHI.
33. IlonyunTth 3-METWINECHTAHAIb OKHUCJICHHUEM COOTBETCTBYIOIIETO
cnupra. Hanucate mia Hero ypaBHeHus peakuuii ¢ PCl; , CI, u cu-
HUJIBHON KUCJIOTOM.
34. Hanucarp peakiuu, ¢ MNOMOIIBKD KOTOPBIX MOXHO OCYIIECTBUTH
CJIEYIOLIEE IPEBPAILICHUE:

CH,=CH-CH,-CH,—CH; -» CH;-CO-CH,—CH,—CHj
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35. Anbaeruabpl — BoccTaHOBUTENHU. Kakue MpOAYKTHI peakuuu odpa-

3YIOTCS TIPY B3aUMOJICUCTBUM OyTaHaJsl ¢ aMMHAYHBIM PAacCTBOPOM TH-

pokcuaa cepedpa? Kakoe ere Ha3BaHME HOCUT 3Ta peakiusa? Hamu-

CaTh CXEMY pEaKIvH.

36. IIpoBecTn aNpbAOJBHYK) KOHACHCAIMIO MYPaBbUHOTO albICrUia C

YKCYCHBIM anbAeruioM. Ha3Bate NpOAyKT peakiuu.

37. Hanucathb cTpyKTypHBbIE (POPMYIBI CIEIYIOMINX COCTUHEHUN:
2—METUI—2-TeNTeHOH-4; TIeHTaHAUOH-4; METUIOYTaHOH.

38. Kakue npoaykTsl 00pa3yroTcsi IpH OKHMCICHHUU UM BOCCTAaHOBJICHUU

OyTraHoHa?

JlaGopaTopHas padora Ne3
Tema: Kap0oHoBbIE KMCJIOTHI

Onvim 1. Inekmpoaumuueckan OUCCOUUAUUs KUciom

8 60OHBIX PACMEOPAX

Peaxmuewvi: 0,1 H pacTBOpBI COJSHOW, MypPaBbUHOM, YKCYCHOM, IIABE-
JIEBOM, SIHTAPHOW, MOJIOYHOW U TPUXJIOPYKCYCHOW KUCIIOT, YHHUBED-
cajbHasi UHAUKAaTOpHAs Oymara.
Xo0 pabomul: ¢ TIOMOIIBIO CTEKJISTHHON MalOYKOW (MM TPYOOUKH) TO-
OYEpPEIHO HAHOCST YKA3aHHBIC BBIIIE€ KUCIOTHI (IJI1 KaXKIOW KHUCIOTHI
OT/CJIbHAS TMAJIOYKA) HA MOJOCKY YHHBEPCAIBHOIO WHJAMKATOpPA, CpaB-
HHBAs MOSBUBIIUMCS [BET CO IIKAJIOM W 3amuchiBasg 3HadeHus pH s
Ka)KJIOM KUCJIOTHI.
BricTpouTs B pAa KUCIOTBI 1O MEPE YBEIMYEHUS KHUCIOTHOCTHU
(ymenbIieHue 3HadYeHUs pH COOTBETCTBYET YBEIUYECHHUIO KUCJIOTHOCTH,
T.e. YBEIHMUYEHHUIO KOHIIEHTpauy npotoHos H').
Hanucars peakuun auccoumranuy KUCIIOT:

R-COOH « R -COO~ + H'

KHUCJIOTa KapOOKCHUIaT—aHUOH
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OTBETUTH HA BOIIPOCHI:

1) uto Takoe pH cpensbl, koHCcTaHTa KUCIOTHOCTH K, ?

2) KaKue KUCJIOThI CUJIbHEE NUCCOLMUPYIOT — OJTHOOCHOBHBIE WJIU JIBYX-
OCHOBHBIE (CPaBHUTh OKPACKy MHAMKATOpPA KHUCIOT C OJMHAKOBBIM YHC-
JIOM aTOMOB B MOJIEKYJIE, HAIlpUMEP, YKCYCHYIO KHUCJIOTY CO IIaBe- Jie-
BOW KHCIIOTOM)

3) Kak BIUAET NPUPOJA 3aMECTUTENS B paJUKaje KUCIOTbl Ha CTENEHb

aucconuanuy (Ha yCTOMYUBOCTh KapOOKCHIIaT—aHUOHA)?

Onwvim 2. Ceoiicmea mypagbuHoil Kucjiomaol
a) pasznorcenue MypaebUHOU KUC/IOMbl KOHUECHMPUPOBAHHOU cep-
HOU KUC10mou
Peaxmuewi: mypaBbuHas kucioTta (6e3Boanas), H,SO,4 (koHir. )
Xo0 pabompbl: B IpOOUPKY HAIUTH ~ |— 2 MII MypaBbUHOW KHUCJIOTHI U
octopoxHO ~ 1— 2 min H,SO, , npoOupKy 3aKpbiTh MPOOKON C Ta300T-
BOJIHOM TpyOKo# (coOisroaaTh mpaBwia padoTel co crekiaom). Cobpan-
HBI TIPUOOp 3aKpENUTh B IITATHBE (TOJIOKEHUE MPOOUPKH HEMHOTO
HAKJOHHOE), KOHEIl ra300TBOJHON TpyOKHM HalpaBjieH BBepX. Peakimu-
OHHYIO CMECh HArpeBaTh OCTOPOKHO, Pa3I0KEHHE MYypPaBbUHON KHUCIIO-
ThI COMPOBOXKIACTCS TOTUKAMH.
Cxema peakiuu: (H,SOy,)

H-COOH —> 'CO +H,0
CO — OecuBeTHbIM ra3, He UMeeT 3araxa, saoButT! Ilpu momkuranuu
ropuUT roiyooBatbiM miameHeM. [locie HaOIOIeHUsT TOPEHUsT yrapHOo-
ro raza coIep>KUMo€ NPOOUPKHU BBUIUTh, TPOOUPKY NPOMBITH BOJOM.

0) oKucnenue mMypagbUuHOIl KUCI0Mbl NEPMAHZAHAMOM Kaausa Pe-
akmuevl: MypaBbrHas kucjiota 6e3Bonanas, 0,1 H pactBop KMnOy, ,

uzBecTkoBas Boga Ca(OH),.
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Xo0 pabomul: B IpoOUPKY HATUTh ~ 1— 2 MJI MypaBbUHOU KUCIIOTHI U ~
2— 3 v KMnO,, npoOGupKy 3akpbITh MPOOKOIl C ra300TBOAHON TPyO-
KoM (coOmromath mpaBmia paboThl co cTekyioM). CobpaHHBIN MPHUOOP
3aKpENUTh B IITAaTUBE (IOJOKEHUE MPOOUMPKH HAKIOHHOE), KOHEI]
TpyOKH HErNIyOOKO OMYIIEH B MPOOUPKY C U3BECTKOBOM BOnOW. Peak-
[IUOHHYIO CMECh HarpeBaTh OCTOPOXKHO HaJ IJIAMEHEM CIUPTOBKHU.
MypaBbuHas KUCIOTa OKUCISETCS 10 YTOJIbHOM KUCIIOThI, KOTOpas Mpu
HarpeBanuu pacnagaercs Ha CO, u H,O.

/OH (KMnOy,) /OH t
H-C=0 +/0/ —— HO-C=0 — CO, +H,0
MypaBbHHAsI KUCJIOTA YTOJIbHAS KHCJIOTA

[Ipn npornyckannu depe3 n3BecTKOBYIO BoAy CO, BBI3BIBAET IMO-
MYTHEHHE PACTBOPA.
Cxema peakuuu:
CO, + Ca(OH), = CaCO; + H,0O

Onwvim 3. OmKpovimue coJieil yKCycCHOU KUuciomal

Peaxmuewi: anerat Hatpus kpucrammueckuii, 0,1 H pacTBOp Xnopuaa
weneza(IIl).

Xoo pabomur: OOBIMHO YKCYCHYIO KHCJIOTY OTKPBIBAIOT IO XapakTep-
HOMY 3anaxy. Cojid YKCYCHOUM KHCJIOTHI 3alaxa He UMEIOT, HO MpU AcH-
CTBHM HA HUX MHUHEPAIBHBIX KUCJIOT O0pazyercsi YKCyCHas KHCJIOTa C
€c XapaKTepHBIM 3alaxoM, IOATBEpKJas Hajluuyue aireraroB. Yaiie
COJII YKCYCHOM KHCJIOTHI OTKPBIBAIOT MEPEBOJOM HUX B KOMILIEKCHYIO
KEJIE3HYIO COJIb, UMEIOIIYIO KENTO—KPACHOE OKPAIIBAHHUE.

[ToMecTuTh B MPOOUPKY HECKOJIBKO KPHUCTAJUIOB alleTaTa HATpHs,
yOenuThcst B OTCYTCTBHM 3araxa. Jlo0aBuTh 3 — 5 Kamenb XJIOpuaa ke-
ne3a (III), mepeMemiath BCTPSIXMBAHHUEM, MOSBIISIETCA KEITO—KpPAacHOE
OoKpaimuBaHue oOpazoBaBmierocst arerara xene3a(lll):

3 CH; -COONa + FeCl; —— (CH; -COO);Fe + 3 NaCl
arerar HaTpus arerart xenesa (111)
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DaKTUYECKH O00pa3ylollascsi COJib UMEET 0o0Jiee CII0AKHOE
CTpOEHHE (KOMIUIEKCHOE COCTUHEHHE).

PactBop Harperb 110 kuneHus. [[poucxoIuT rugposin3 Cojiu, BbI-
nensieTca KpacHo—Oyphiil ocagok ruapokcoanerar xene3a (II1I) u BbI-
JENSIeTCA YKCYCHasl KACIIOTa (3amax).

Peakuus runposmsa:
(CH; -COO);Fe + HOH <« (CH;—COO),FeOH + CH; -COOH
arerart xkene3a (11I) ruapokcoarierar xkemnesa (111)
Ty peakLMi0 HCIONB3YIOT IS yaadeHus Fe’' u3 pacTBopa B Kauect-

BCHHOM aHAJIN3C.

Onvim 4. Ceoiicmea uiaeenesoii Kucjiombl

a) OmKpovimue uiageneeoil Kuciomesl 6 guoe okcaiama Kaavyus Pe-
aKmuewvl: KpUCcTaJNINYecKas 1aBesieBas kuciora, 0,5 H pacTBop XJjo-
pHUIa KanbIys

Xo0 pabomvl: paCTBOPUTH HECKOJBKO KPHUCTAIMKOB II[ABEJICBOM KH-
CJIOTHl B HEOOJBIIOM KoJudecTBe BoJbl. ONHY Karuiro pactBopa (Iu-
MeTKa) TMOMECTUTh Ha MPEIMETHOE CTEKJIO, JOOABUTh KaIUIKO XJIOpHIA
KaJIbLIMS, HAOII0aaTh IOSBJIIEHUE Oejioro ocanka. Bepkmate 1 — 2 MuH
(bopmupoBaHme Ocajaka), pacCCMOTPETh KPUCTAJUIBI MO MUKPOCKOIIOM

— (hopma KpUCTAJIOB HAIIOMUHAET “‘TIOYTOBBIE KOHBEPTHI .

0
7
cZ OH CaCl, C—0
| —> | /Ca
C—-OH -2HCI C—0
No o
oraBeji€Bad KHUCJIOTA OKCaJiaT KaJIbIIHuA

Oxkcanar Kajblldsg HEPACTBOPUM B YKCYCHOM KHCIIOTE, XOPOIIO
pPacTBOPUM B COJITHOM KUCIOTE B oTiiMuue oT gocdaroB u yparos. [Ipu
HapylIleHUU OOMEHa BEIlECTB HAOJIOAAETCS YCUJICHHOE BBIJIEJIEHUE CO-

JIeH 111aBEeJI€BOM KUCJIOTHI B MOUYE.
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0) Pa3znoscenue ujageneeoii Kuci0mol npu HaZpeeaHuu
Peaxmuebi: kpuctamnueckas IiaBejieBas KUCJIOTa, KOHIEHTPUPOBAH-
Hast H,SO,.
Xo0 pabomwi: B IPOOUPKY MOMECTUTH HEOOJBIIOE KOJUYECTBO KpH-
CTaJUIMYECKOW IaBeneBod Kuciaotsel U 3— 4 kamnu H,SO, , npobupky
3aKpbITh NMPOOKOW C ra300TBOAHON TpyOkoi. CoOpaHHBIM mpubop 3a-
KpPEMUTh B IITATUBE (TIOJIOKEHUE MPOOUPKU HAKJIIOHHOE), KOHELl TPYOKH
HErTyOOKO OIYIIEH B MPOOUPKY C M3BECTKOBOW BOJOU. PeakiimoHHyr0
CMECh HarpeBaTh HaJ IJIAMEHEM CIUPTOBKHU M HAOIIOJaTh NOMYTHEHHE
pacTBOpa U3BECTKOBOM BOABI oA AeicTBUEM Boiaestomierocs CO..
Cxema peakuuu: t

HOOC — COOH —— 'CO, + HCOOH

I1aBeJieBast KUCJIOTa MypaBbUHas KUCJIOTA

CO, + Ca(OH), = CaCO; + H,0,
a UMEHHO II[aBelieBast Kucjaota aekapookcwmmpyercs (otmeriaenue CO,
u3 COOH) c oOpa3zoBanreM MypaBbHUHOW KHCJIOTBI, KOTOpasi B 3TUX yC-
JIOBUSIX pacmaaaercs, 00pa3ys yrapHsblii ras.

BbIHYTh KOHEI] TPYOKH U3 pacTBOpa M3BECTKOBOM BOIbI, MOBEP-
HYTb KOHEI| TPYOKM BBEpX M Yy KOHIIA TPYOKH MOJKUTaTh BBIIEISAIO-
muiics ras, oH OyzieT JaBaTh roJay0OBaThI€ BCIBIIIKH.

Cxema peakuu: (H,SOy,)
H-COOH — 'CO +H,0

MypaBbUHas KUCJIOTA

8) Odpa3zoeanue KUCIbIX U OCHOBHBIX COJIEll U{AGE1€601 KUCIOMbL
Peaxmusbi: 2 H pacTBOp 1IaBeneBOM KUCIOTHL, 2 H pacTBop KOH.

Xoo pabomei: B IPOOUPKY HATUTH ~ 1— 2 MJI IIaBEJIEBOM KHUCJIOTHI,
OIYCTUTh B MPOOMPKY CTEKJSIHHYIO MAJIOYKY U TPU THOCTOSHHOM IIe-
peMennBanuu 100aBuTh 1-2 kamu (He 0omnbiie) 2 H pactBopa KOH.
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Uepes HEKOTOpOE BpeMsi HAOIIOIaeTCsl BhIMaJeHUE ocaaka (KUCIIbIA OK-
cajar Kajusi), KOTOPbIA pacTBOpSIETCS NpH 100aBJIEHUH U30BITKA pac-
tBopa KOH, oOpasyercs pacTBopuMas CpeaHssl COJb IIIaBEIEBONW KH-
CJIOTBI — OKCAJIAT KaJIUSL:

_0 _0 _o _o0
a) CZOH + KOH CZO0K 6) CZOK cZ ok
| —> | | + KOHI/I36. |
—
C-OH -H,O0 ;C — OH C—OH C—OK
oraBeji€Bad KHUCJIOTA KHCJBIA OKCaJiaT KaJiusd OKCaJiaT KaJIus

Onvim 5. Oopaszoeanue Hepacmeopumvlx coeil
Op2aHuuecKux Kucjiom

Peaxmuevi: Mono4dHasi, MypaBbHHasi  KHCJIOTBI, 5% —HBIA pPacTBOP
NaOH, Hacsliiennsiil pactBop HuTparta ceuHna (II).

Xoo0 pabombl: B IPOOUPKY HATUTh ~ 1— 2 MJI KHUCJOTHI, T00aBUThH €]1-
KOro HaTpa A0 CJIa0OIIeIOYHOM Cpellbl U HECKOJIbKO Karellb HUTpaTa
ceunna (II), cpa3y ke mosiBisercss ocagok. ConM TAXKENbIX METaJIOB
OpPraHMYECKUX KHUCIIOT OOBIYHO IJIOXO PAcTBOPUMBI B BOJIE€ M MpPHU Ha-
JUYUU KapOOHOBOM KUCJIOTHI B PACTBOPE BCEr/la BBIMAAAET OCAJOK MPHU
N100aBJICHUH THUIPOKCU/IA TSAKEIBIX METAIIOB.

Cxema peakuuu:
R - COOH + Pb(NO3)2 —> | (R - COO)2 Pb + 2 HNO3
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KoHTpoJib ycBOCHHA TEMBbI
«Kap0oHOBbIE KMCJIOTHD)

1. Hanncate Bce nuzomMepsbl kucioT cocrtaBa CsH;O..

2. Kakue KucaoThl 00pa3yroTcs NP TUAPOIU3E HUTPHUIIOB, MOTYUYCH-

HBIX B CIEAYIONIUX peakiusax: opomdTan + KCN,

1—unondbyran +KCN, 1,2—nuxnopstan + 2 KCN?

3. Hanucats (hopMyIibl CTPOEHUS KUCIOW U CpeAHEN HATPUEBBIX COJIEH

SHTAPHOM KHCJIOTHI, Ha3BaTh 3TU COCAUHECHUA.

4. HanucaTh ypaBHEHHE pEaKIUM B3aUMOJCHCTBUS aHTHIPHIA YKCYC-

HOW KHMCJIOTHI C MPONAHOJIOM, Ha3BaTh IPOAYKThI PEAKIIUH.

5. Kakue BemiectBa 00pa3yroTCsi NMPU  XJIOPUPOBAHUU MPOMUOHOBOM

KUCJIOTBI C MOCTEAYIOIIUM THIPOIN30M MOJTYYEHHOTO MPOAYKTA.

6. Ha3zBate coemunenus: CCL—COOH, CH;- CH, - CH,— C\ZO,
CHs— CH,— CH,COCI, CH;0-OC- CH,- COOH, NH,

7. JlaTh ompeaeneHue aHTUIApUI0B KuciaoT. Hamucats ¢opmysnbl aH-

THIPUJIOB YKCYCHOM, MaciIsiHOM, SHTapHOU U OpTO(PTaIEBON KUCIIOT.

8. IlpuBecTn ypaBHEHUE pEaKIMU B3aUMOJICCTBUS MPOMUOHOBOMN KH-
CJIOTHl C 3TAHOJIOM, Ha3BaTh MPOJAYKT pEaKlUHH, yKa3aTb (PYHKIHO-
HaJIbHYIO TPYIIILY.

9. Ha3Barh mpOAyKThl peakiuii, nmojydeHusie npu aeiicreun PCls u
Cl, Ha BaJlepMaHOBYIO KHCJOTY, HAlIUCATh YPABHEHUS PEAKIIUH.

10. Kakoii nmpoaykt o0Opa3yercsl mpu HarpeBaHUM aMMOHUWHOW COJIU
MPOMMOHOBOM KUCJIOTHI?

I1. Kakoyi peakTUB UCHOIb3YETCS ISl OTKPBITHS IIABEIIEBOM KUCIIOTHI?
[IpuBecTn ypaBHEHHE pEaKLMUM, CTPOEHUE U Ha3BaHUE OOPA3YyIOIIErOcs
IIPOAYKTA.

12. Ha3BaTh KHCJIOTHI, TIOJYYCHHBIE B PE3YJIbTATE OKHUCJIEHUS  Clie-
OYIOIIUX CIIUPTOB: IEPBUYHOIO OYTUIOBOTO CIUPTA,

MeTuimponanona-1, 3—Merunoyranona—1.
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13. HanmucaTth cxeMbl ypaBHEHUM B3aMMOICHUCTBHS THAPOKCHIA HATPUS
C MAaCJITHOW KHMCJIOTOM M C SIHTAPHOW KHUCJIOTOM (CpeAHss M KUCJas CO-
JM), Ha3BaTh TMPOAYKTHI PEAKIIMIA.

14. Ha3BaTp NpOOyKTBI pEAKLHM, NOJYYECHHBIE B PE3YyJIbTATE B3aWMO-
NEUCTBUS aMMMAKa W KallPOHOBOW KUCJIOTBI C IOCJIEAYIOIIEM Harpe-
BAHUEM ITPOMEKYTOYHOTO IPOAYKTA.

15. Kakoli peakTHB HCHOJNB3YETCS ISl OTKPBITHUS YKCYCHOM KHUCJIOTBI
wiy anerar-anuoHa? [IpuBecTu cxeMbl peakiui.

16. Kakue mpoaykTel 0Opa3yroTcs TpU JEUCTBUU CEPHOU KUCIOTHI
(KOHILI.) HA MypaBbUHYIO KHCJIOTY? HanucaTte cxembl peakiui.

17. HanncaTth ypaBHEHUE peakiud oOpa30oBaHUs CIOXKHOTO 3dupa mnpu
B3aUMOJICHCTBUM alleTata cepebpa M HMOANponaHa, Ha3BaTh MPOAYKT

peaKIIHH.
18. Ha3zBats coegmunenus: CH,C1-COOH, CH;-CH,-CH,—C=0,
(HCOO),Ca, ~ CH;-CH,-CH- COOH “NH,

Br
19. Hamucath cxemy peakiU MOJYy4YeHUS NIABEJIECBOM KHCIOTHI W3
dbopmuara HaTtpusa. Kak Ha3pIBaIOTCS COJMM IIaBEJIEBOM KHUCIOTHI, MIPHU-
BeCTU npuMepsl. [IpuBecT cxeMy pasiioKEHUs] IABEICBOM KHUCJOTHI
npu HarpeBanuu ¢ H,SO,.
20. Kakue mpoAyKThl MOJYYAKOTCS MPU THAPOIU3E HUTPHUIIOB, IMOTY-
YEHHBIX B CJIEAYIOUIUX peakiusx: 1-OpoMrekcaHa ¢ IUAHUAOM Kalus,
XJIOp3TaHa C [IUaHUIOM KaJusl.
21. Hanucarbs cxeMy peakiuy B3aMMOJIEVCTBHS YKCYCHOW KHCIJIOTBI C
PC1;, Ha3BaTh MOJTYYEHHBIN NPOIYKT U COCAUHEHUE, KOTOpOe o0pasy-
€TCS IPU ACUCTBUU HA HETO ATAHOJIOM.
22. Kakue mpoAyKThl 00pa3yroTcsi MpU B3aUMOACHCTBUU YKCYCHOTO
anruapuaa u ammuaka. [IpuBectu cxemy peakuuu.
23. K KakoMy THUIly KHCIIOT OTHOCHUTCS siHTapHas kuciora? lIpusectn
€e CTPYKTYpHYIO (DopMyily, KaK Ha3bIBalOTCS €€ coju. JlelicTBUE TeM-
nepaTtypbl Ha SIHTApHYIO KHUCJOTY, 4YTO 0Opa3yeTcs MpU HarpeBaHUU
SHTapHOU KucoThl? Ha3BaThk coenuHeHME.
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24. Hanucatb CTpyKTypHbIe (DOPMYJIBI CHEIYIOIIUX KHUCIJIOT: aAUuIUuHO-
Basl, TIIyTapoBas, MacisiHas, MypaBbUHas, lIaBeJeBas, CTeapUHOBas,
OJIEMHOBAsI M yKa3aTh K KAKOMY TUITY KUCJIOT OHU OTHOCSITCA.

25. Hanucatb cTpyKTypHBbIE (POPMYJIBI U Ha3BaTh KUCJIOTHI, 00pa30BaH-
HbIE TIPU OKHCJIEHUU CIEAYIOIIMX CIOUPTOB: MpoNaHoJia—l, IEpBUYHOrO
OYTHJIOBOTO CIIMPTA, STUIICHTJIMKOJISL.

26. Ha3BaTh mpoayKT, 0Opa30oBaHHbIN MpU HArpeBaHUU MPOMHOHATA
HATpHUSl C XJIOPAHTUJPUAOM MPOMUOHOBOW KUCIIOTHI.

27. IlpuBecTn CXeMy PEAKIMU B3aUMOJICVCTBUS SIHTAPHOM KHUCIIOTHI C
aMMHMaKOM, Ha3BaTh MOJYYEHHbIE MNPOAYKThI (MOJHBIA M HEMOJHbBINA
aMUJIbI).

28. Kakoe coenuHeHrne oOpa3yercsi Ipu B3aMMOJCHCTBUM MAacCsSHOU
KUCJIOTBl C TPEXXJOPUCTHIM (ochopoM (MIPUBECTU CXEMY PEAKIIHM)
U KakoH MPOAYKT 0O0pa3yercs, €ClIM Ha 3TO COCNMHEHUE IOAECHCTBO-
BaTh METAHOJIOM?

29. KakuM peakTMBOM MOXKHO «OTKPBITh» IIABENEBYIO KHCIOTY? Kak
Ha3bIBAIOTCA COJIM IIaBeneBOM Kuciotel? IlpuBectu cxemy peakuuu
B3aMMO/JICUCTBUS IIABEJIEBOM KUCIOTHI C THAPOKCUIOM HATpUsi W Ha-
3BaTh MPOAYKTHI PEAKIIUU.

30. Kak 3aBHUCAT KUCJIOTHbIE CBOMCTBA KapOOHOBBIX KHUCJIOT OT CTa-
OwibHOCTH KapOokcwiatr — aHuoHa? Kak BiusieT mpupoja 3aMecTuTe-
751 Ha CTaOWJILHOCTH KapOOKCHUJIaT-aHUOHA, T.€. Ha KUCJIOTHOCTh?

31. latb onpenenenne KapOOHOBBIX KUCIOT, MPUBECTH PUMEPHIL.

32. AMUBI KUCIIOT, YCIOBUS UX oOpa3zoBaHus. Hamucath CTpyKTypHBIE
dbopMysIbl aMHJOB YKCYCHOM U IIaBEJIEBOM KHUCIIOT.

33. Hammcate cXembl peakiuid MOJIYYEHHS YKCYCHOM KHCIIOTBI —TIO-
JTAITHO, B35IB 32 OCHOBY KapOuja kanbuug. Hanmucate ypaBHEHUs: B3au-
MOJEHCTBUSL YKCYCHOW KHUCJIOTBI C XJIOPOM, Ha3BaTh NPOJYKThI peak-
WU,

34. TlonyuuTs mponuianponaHoaT (CIOXKHBIM d(pUp MNPONMHMOHOBON KH-
CJIOTHI W MPOMNAHOJA), UCIOJIb3Ys. KHUCIOTY, €€ aHTHAPHUJ, €€ XJIOpaH-

TUAPUI, IPUBECTU CXEMBI PEAKLIUM.
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35. Haszpats coegunenusi: CH;—CH,—CH,—CONH, , CCI1;—-CONH, ,
C10C—-CH,- CH,—COCl1, CH;00C-CH,—CH,-CH,—COOH.

36. IlpuBecTu cxeMy pacnpenesieHusl 3JICKTPOHHOW MJIOTHOCTU B KH-
cinorax. Kakue peakuuu xapakTepHbI JJisI NPEIEeIbHBIX OJHOOCHOBHBIX
KUCIIOT?

37. KapOoHOBBIE KHUCIOTHI MOJY4altOTCsS MPU TUIPOJIU3E HUTPpUIOB. U3
OpOMKCTOTO ATWUJIa MOJYYUTh MPOMMOHOBYIO KHCIOTy. HammcaTth cxe-
MBI PEaKIIHUH.

38. Hamucath ypaBHEHHUs peEaklMil, IPOUCXOJAIINX MPU HArpEeBaHUU
MaJIOHOBOW U TJIyTapOBOM KHUCJIOT.

39. Hazsatp coemunenusa: CH;—CHC1-COOH, CH;0-OC—-COOH,
CH;COCI.

JlaGopaTopHas padora NeS
Tema: ' MAPOKCHUKHUCIOTHI

Onovim 1. Ceoticmea MoJIOUHOU KUCIOMbL

a) Paznoscenue mMonounoii Kuciomel KOHUEHMPUPOBGAHHOU CEPHOU
Kuciomou

Peaxmuewi: monounas kucnota, KoHneHTpupoBanHas H,SO,.

Xo0 pabompwi: B IPOOUPKY HAIUTH ~ 1— 2 MJI MOJIOYHOM KUCJIOTHI U OC-
TOpoxkHO ~ 1— 2 mi1 H,SO, , mpoObupKy 3aKkpbITh TPOOKOH € ra300TBO/I-
HOM TpyOKo# (coOioaaTh mpaBuiaa paboThl co cTekiaom). CoOpaHHBIN
npuOOp 3aKpenuTh B IITATHBE (MOJIOKEHUE MPOOMPKH HEMHOrO Ha-
KJIOHHO€), KOHEI| TPYOKHU HalpaBJieH BBEpX. PeaklMOHHYIO CMeCh Ha-
IpeBaTh OCTOPOKHO B IJIAMEHU CUPTOBKH.

Cxema peakuuu:

H,SO, P H
CH; (E)H —COOH — CH;3-C=0 + H-COOH
H

MOJIOYHAasA KHucJjora ancrajlbACTHn /] MYypaBbHHasA KHCJIO0Ta
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(H2S0,)
H-COOH — 'CO +H,0
CO — OecupeTHbIM Ta3, HE UMeeT 3amaxa, AaoBUT! [lpu moKUraHuu
TOpUT TOJIyOOBaThIM IJIaMeHeM. [locie HaOmoaeHusT TOpeHusl yrapHo-
ro ra3a CoAep>KMMOe MPOOUPKHU BBUIUTH, MPOOUPKY MPOMBITH BOJOM.

0) OKucaenue MoJ104UHOI KUCIOMbl NEPMAH2AHAMOM Kaaua Peaxmu-
ébl: MosiouHas kucinora, 0,1 H pacteop KMnO,, 2 H pactBop H,SO,,
u3BecTkoBas Bojaa Ca(OH)s.
Xo0 pabomvl: B IpOOUPKY HAIUTh ~ |— 2 MJI MypaBbHHON KHCJIOTHI
paBHBIA 00BEeM cepHOM KHUCIOTHI U ~ 2— 3 M KMnQO,, npobupky 3a-
KpbITh IPOOKOI € ra300TBOJAHON TpyOKou. CoOpaHHBIA pUOOp 3aKkpe-
MIUTh B MTAaTUBE (MOJIOKEHUE MPOOUPKH HAKJIOHHOE), KOHEI] TPYOKU He-
IJIyOOKO OIYyIIEH B MPOOUPKY C W3BECTKOBOW BOAOW. PeakinoHHYIO
CMECh HarpeBaTh OCTOPOKHO HAJl TJIAMEHEM CIHPTOBKH.
MosoyHasi KMCIOTa pacnagaercs A0 aleraibaeruaa (yKCyCHOTro ajbe-
ruaa) U MypaBbUHON KUCIOThL. YKCYCHBIA ajbJIETU]] OKUCISETCS 10 YK-
CYCHOM KHCJIOTBI; MypaBbUHAas OKHUCIIIETCSL JI0 YrOJIbHOM, KOTopas
npu HarpeBanuu pacnagaercs Ha CO, u H;O.
(KMnOy,) P H
CH; (éH—COOH+/O/ ——> CH;- C=0 + H-COOH
H

MOJIOYHAaiA KHUCJIOTa aAlcTaJIbACTU] MypaBbI/IHaH KHUCJIOTA
_H __OH CH;
~C=0 +/0/ —>CH;— C =0

afcarajlibICrna YKCYCHasA KHUCJI0Ta

_OH  (KMnO,) _OH
H-C=0 +/0/ - HO-C=0 - CO, +H,0
MypaBbI/IHaH KHCJIOTAa erJ'H)HaH KHCJIOTa
CO, + Ca(OH), = ;CaCO; + H,0
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[Ipn nponyckanun yepe3 u3BecTKOBYHO0 Boay CO, BBI3BIBA€T MOMYTHE-
HUE pacTBOpaA.

Onovim 2. Ceolicmea me306UHHOU KUCIOHIbL

a) Oopa3oeanue KUCIblX U OCHOBHBIX COJICH ME306UHHOU KUCTIOM bl
Peaxmuewi: 10%- HBII1 pacTBOp BUHHOW KHUCHOTHI, 2 H pactBop KOH,
10%- up11i pactBop CuSOy,.

Xoo0 pabomybl: B IpOOUPKY HATUTH ~ 1— 2 MJI BUHHOW KHCJIOTHI, OMYC-
TUTh B MPOOUPKY CTEKJISTHHYIO MAJIOYKy U TPU MOCTOSIHHOM IepeMe-
muBaHuu 100aBuTh 1-2 kammu (He 6onbie) 2 H pactBopa KOH. Yepes
HEKOTOpOE BpeMs HaOJIIOJaeTcs BbIMAJCHUE ocaaka (HepacTBopuMasi B
BOJIC KHCJIasg COJIb BUHHOM KHUCJIOTBI) KUCIBIA TapTpaT Kajaus, KOTOPbIN
pactBopsieTcsi npu godOaBieHun u30bITka pactBopa KOH, oGpasyercs
pacTBOpUMasi CPEAHSS COJIb BAHHOW KUCTIOThI — TApTPaT KaJIHsl.

Cxema peakiuuu:

(|300H - H,O FOOK
?H—OH +KOH — ﬂIH—OH
H-OH (le—OH
OOH JCOOH
BUHHAs KUCJIOTa KHUCJIBIA TapTpaT Kaaus
(leOK - H,0 (leOK
CH-OH +KOH — CH-OH
¢H—OH I&H—OH
COOH COOK
KHUCJIBIA TapTpaT KaJIHs TapTpaT KaJus

0) Onpeodenenue HaaUYUA OKCUZPYNN 8 BUHHOU KUCJ10me
Xo0 pabomul: B IpOOUPKY C TapTpaToM Kajius (OT MPEAbIAYIIETrO OMbI-
ta) nobaButh ~ 1— 2 xammu CuSO4 u u3bsiTok KOH (00pasyercs xa-

PaKTEPHBIN 0CaAOK TUIPOKCHUIA MEMIN).
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CMech TIIATENbHO NEpEeMEIIaTh, 00pa3yeTcsi Mpo3padyHblii pacTBOpP CH-
HEro 1BeTa (KauyeCTBEHHAs peaKlds HA MHOTOATOMHBIE CITUPTHI):

COOK -2 H,0  COOK CH-
OH +Cu(OH), —— CH-O—Cu
CH-OH CH-0~
COOK COOK

TapTpaT Kaiaus peaktuB PenuHra

Onvim 3. Pa3znojcenue TuMOHHOU KUC10Mbl

KOHUEHmpUpOBaHHOU CEPHOU KUC/IOMOU
Peaxmuevl: nmuMoHHasi Kuciora (TOpPOIIOK), KOHIIEHTPUPOBAHHAS
H,SO,4, nu3BecTkoBas Boga, pacTBOp MOJ1a B MOJUJIEC KAJIHS.
Xoo pabomul: B poOUpKy noMecTuTh ~ 0,5— 1 cM Mo BBICOTE JTUMO-
HOM KUCJIOTHI U ~ 1— 2 mi1 H,SO, , npoOupKy 3akpbITh OpOOKOIl ¢ Ta3o-
OTBOAHOM TpyOKoOH (coOmomaTh mpaBuia paboThl co crekiaom). Coo-
paHHBIN TIPUOOP 3aKPENUTh B IMTATHUBE (TOJOKEHUE MTPOOMPKH HEMHO-
ro HaKJIOHHOE), KOHEI[ TPyOKH HampaBjieH BBepX. [IpUroToBUTH TpoO-
OMpPKU: OJHY — C M3BECTKOBON BOJIOMW, IPYTYIO — C PACTBOPOM HOMHOM
BOJbI, 00ECIIBEUEHHON KaIjIeu IIEeN0YH, NOCTABUTHL MX B IITATHUB A
npoOupok. PeaknuoHHYI0 CMeCh HarpeBaTh OCTOPOKHO B IJIaMEHU
CIIUPTOBKH.

Boiiensronuiicsi ra3 MoJKUTAIOT Y OTBEPCTUS] TPYOKH, Tojy0boe
miamsi yKa3blBaeT HAa HaJIWM4KMe yrapHoOro rasa. 3atem, OTBEpCTHE TpyO-
KM TIOBOPAYMBAIOT BHU3 U OBICTPO MOrPYXAIOT HETJyOOKO B MPOOUPKY
C M3BECTKOBOM BOOM, HaOIOAaeTCA MOMYTHEHHE pacTBOpa M3—3a 00-
pasytoierocsi kapOonata kaneuus. [IpoOupky yOpaTh, a OTBepcTHE
TPYOKH MOTPY3UTh BO BTOPYIO MNPOOUPKY C MOJHON BOAOW W MPOITyC-
KaTh Ta3 JI0 TIOMYTHEHUsI pacTBOpa — oOpa3oBaHue Momodopma (xapak-

TEPHBIN 3amax).
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f— yriaepoaHbli aTOM B JIMMOHHOM KHCIOTE C 3aMECTHTEIISIMU

|
npeactapisieT o— ruapokcukuciaory (HO— C — COOH), a o— ruapo-
KCUKHCTIOTHI 1oy neiictBueM H,SO,4 OTHMICTUISIOT MypaBBbHHYIO KHCIIO-

Ty, KOTOpas 3aTeM pacrajaaercs Ha yrapusiid raz CO u H,O.

COOH H,SO, COOH

“CH ¢
2 — H,
HO-PCH- COOH C=0 + H-COOH - CO + H,0
(lez (EHz MypaBbUHAs
éOOH éOOH KHCJI0TA JIU-
MOHHAasI KHCJIOTa B— keroriryTapoBasi KMCJIOTa

Oo6pa3yromasics 3— KeToriayTrapoBasi KUCJIOTa B YCIOBHUSX MPOBO-
JTMMOTO oImbITa iekapookcunupyercs (otmemienue CO, uz — COOH):

?OOH

(|3H2 t, H,SO, CH;
ﬁ: =0 - 2CO, + ¢ =0
(|3H2 CH;
COOH alieTOH

B— keToriayrapoBasi KUCIOTa

OOpa3oBaHuEe alleTOHA JOKAa3bIBAETCS MEPEBOJAOM €ro B HOJ0-
dbopm (cM. onbIT 5, Tema «KapOOHUIIbHBIE COETUHEHUSY).
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KouTpoJub ycBoeHHs1 TeMbl «[ HAPOKCUKUCIOTHI

1. JlaTe onpeneneHne TUAPOKCUKUCIIOT. [IprBeCcTH NpUMephl U Ha3BaTh
KHUCJIOTBI B 3aBUCHMOCTH OT IMOJIOKEHUSI TUIPOKCUTPYIIIHI.

2. Hanucatb CTpyKTypHYIO (OpMyIly TIIMIIEPUHOBOrO allbJIETH/IA, YKa-
3aTh ACUMMETPUYECKUM aTtoM yriepona. Kak riMuepuHOBBIA alblie-
T'UJ] UCIIOJBb3YETCS B KAYECTBE KIFOUEBOTO COEAMHEHUS I OIpEJelie-
HUsI NPUHAJICKHOCTH BemecTB K D- mim  L— psaay?

3. Hdate onpenenenue panemara. Hanmvcats ypaBHEHHS

a) BOCCTAHOBJICHUE all€TOHA JI0 CIIUPTA ;

0) BOCCTAHOBJICHUE MUPOBUHOTPATHON KUCJIOTHI 10 MOJIOYHON KH-
CJIOTHI; YKa3aTh U OOBSICHUTh, B KAKOM CJIydae MOJIy4aeTcs pareMude-
CKasi CMECh.

4. Hanucatb CTpyKTypHbI€ (OpPMYJIBI U 1aTh TPUBHUAIBHOE Ha3BAHUE
CIEAYIOIINM OKCHUKHCJIOTaM: OKCHUATAaHOBasA, 2-OKCHUIIPOIAHOBAs, OK-
cuOyTaHIMOBAas.

5. Hanucate ypaBHEHUE peaKIUU TMOJYyYECHHS] METHIIOBOrO 3(upa oK-
CUYKCYCHOM KHCJIOThI. Ha3BaTh MojiydeHHOE COEAUHEHUE.

6. Hantucatb cTpyKTypHYIO (pOpMYJly BHUHHOW KUCIIOTHI, IaTh €€ TpHU-
BUAJbHOE Ha3BaHuE. Kak Ha3bIBAIOTCS COJM BUHHOW KUCHOTHI? Ka-
KUMH PEAKIIUSIMH MOXKHO JIOKa3aTh CTPOCHUE BUHHOW KHUCIJIOTHI?

7. OOBSICHUTh TOHSTHUS: ONTUYECKU JEATEIbHbIE (AKTUBHBIC) U ONTHU-
YECKU HeesiTeIbHbIC (HEAKTUBHBIE) BEIIECTBA.

8. Hamucath ypaBHEHHE peakiMu OOpa3oBaHUs JIAKTHUJIA MOJOYHOM
KHUCJIOThI, YKa3aTh YCJIOBUSA MPOTEKAHUS PEAKIIUU.

9. Hanucatp npoekuroHHbie popmynbl D - u L- riaudiepuHoOBON KH-
ciaoTel, D —u L — g0/109HOM KHCIOTHI, Ha3BaTh II0 CHCTEMATHYCCKOM
HOMEHKJIATYPE, YKa3aTh ACUMMMETPUUYECKHE aTOMBI yIIIepO/Ia.

10. HasBatp coegumnenus: HO-CH,-CH(OH)COOH, HOCH,COOH,
CH;-CH(OH)COOH, HOOC-CH,-CH(OH)COOH.

150
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11. Hanucatp cTpykTypHYyt0 (hopMyity JUMOHHOM KUCIOThL. Kakue mpo-
IYKThl 00pa3yroTcs IIPU JEUCTBUM KOHLIEHTPUPOBAHHOW CEPHOU
KHUCJIOTBI Ha JINMOHHYIO KHCJIOTY, IPUBECTH CXEMY PEAKIIUU.

12. JIaTh mOHATHE: ONTUYECKUE U30MEPHI, ONITUYECKAsd AKTUBHOCTh. Ka-
KHe CTEPEOM30MEPBl  Ha3bIBAIOTCA JHaHTMOMepamu? IlpuBectn
IIPUMEPBI.

13. Kakne wu3 cienyroommx COEIMHEHUA  ONTUYECKH  AKTHUBHBIC:
a) HOCH,-CH(OH)-CHO, 6) CH;-CH,-CH,-CH,0OH,

B) CH;-CH,-CH(OH)-CH;, 1) HOOC-CH,-CHBr-COOH,

1) CH,(OH)-CH,-CH,-COOH. OT™MeTuTh aCUMMETPUYECKUE aTOMBI yT-
JIEPOJIA U YKA3aTh BO3MOKHOE YUCIIO ONTHUYECKUX U30MEPOB.

14. Hanmucate cxeMy peakiiuu o0pa3oBaHUs CJIIOXKHOTO 3THJIOBOTO 3(H-
pa MOJIOYHOW KUCJIOTHI.

15. IlpuBectu cTpyKTYpHYIO (hOpMyIy sIOJIOYHOM KUCIOTHI, HAa3BaTh €€
no cucremMaTuyeckoi HomeHkiarype. [lonyunts ee u3 OyTEeHAMOBOM
KHCJIOTBI, IPUBECTH cXeMy peakuuu. Kakol mpoaykT oOpasyercst npu
OKHUCJICHUU 107I0YHON KUCIOTHI?

16. Kakue mpoaykTtsl 00pa3yloT MpU HArpeBaHUM [- OKCUKUCIOT?
[loka3aTe Ha mpumepe [3- OKCUMACISHOW KHCIJIOTBI, MPUBECTU CXEMY
peaKkuuu.

17. Hanucath mpOEKIMOHHYIO (DOPMYJSTy MOJIOYHOW KHUCIIOTHI, YKa3aTh
aCUMMETPHUYECKUM aToM yriepoaa . Kakue onTudeckne n30Mepsl

( maTh ompeneneHrue ONTUYECKUX U30MEPOB) OOpa3yeT MOJIOUHAas KH-
ciora? Ee HaX0XKIeHUE B MPUPOJE.

18. HazBars coequnenus: a) CH;-CO-COOH,

06) HOOC-CH(OH)-CH(OH)-COOH, B) CH;-CH(OH)-COONa,

r) CH,(OH)-COC1, n) CH;-CH(OCH;)-CH,-COOH.

19. Hanucarb ypaBHEHHE peakluyd 0O0pa30BaHUs CIOXHOTO MPOIUIIO-
BOI0 3(upa TIHUKOJICBON KUCIOTHI.

20. ITpuBectu CTpYKTYpHYIO (HOpMYJy BUHHOM KHUCJIOTHI, 1aTh €€ Ha-

3BaHUE MO CHCTEMATUYECKONM HOMEHKJIAType. YKa3aTb ACUMMETpUYE-
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CKME aTOMBI yriepoJa B BUHHOW KHUCJIOTE, KAKUE ONTHYECKUE H30ME-
pbl BUHHOW KHCJIOTHI BO3MOKHBI.

21. Ha npumepe Yy-macisiHOM KHMCIOTBl  IOKa3aTb OTHOLIEHUE Y-
OKCHKHCIIOT K Harpe€BaHWUIO, HANIMCATh CXEMY PEaKIMU U Ha3BaThb IIPO-
IYKT PEAKIUH .

22. Kako#l npoAyKT oOpa3yeTcss MpU BOCCTAHOBJIECHHUM IIaBEJIECBOYK-
CYCHOM KHCIIOTBI, IPUBECTU CXEMY PEAKILIHUH, B MTOTYYEHHOM MPOIYKTE
yKa3aTb aCUMMETPUYECKHM aTtoM yriepoxaa. Ilpu ruaparanum kakowu
KHUCJIOTBI ITOIYYaeTCsl ITOT K€ NPOITYKT?

23. Haszpats coeaunenusi: HOOC-CH,-C(OH)(COOH)-CH,COOH,
HO-CH,-CONH,, CH;-CH(OH)-COOK, HOCH,-CH,-CH,COCl,
HOCH,-CH(OH)-COOH.

24. Hazpatp coenunenusi: CH;-CH(OH)-COC1, HOCH,-COOCH;,
HOOC-CH,-CH(OH)-COOH, CH;-CH(OH)-CH,-CH,-COOH,
CH;-CH(OH)-CONHL,.

25. Kak 3aBHCHT YUCIIO ONTHYECKUX U30MEPOB OT YHUCJIA ACUMMETPH-
YECKMX aTOMOB YIJIEPOJA, COAEPKAIIUXCS B MOJIEKYJIE?

JlaGopaTopHas padora Ne 5
Tema: AMUHBI

Onvim 1. Oopaszoeanue coneit anuiuna

Peaxmuevi: anunuH 5%-Hbli pacTBOp, aHWJIUH (BOAHBIN 3MYJIbCUOH-
HBII pacTBOp), KOHIEHTPUPOBAHHBIC CONSTHASA U CEPHAsi KUCIIOTHI.
Xo0 pabomyl: B IPOOUPKY HAIUTH ~ | MII pacTBOpa aHWIMHA, J00a-
BUTDH ~ 1-2 Mi1 cosiHOM KUCTIOThL. O0pa3yroTcsa MEJIKUE KPUCTAJUTMKU
OBICTPO PACTBOPSIOLIEHCS COJIM COJSIHOKUCIIOTO aHWJIMHA.
C¢HsNH, + HCI —> C¢HsN'H; CI' umm C¢HsNH, - HCI
aHWJINH XJIOpU AHWJIUHUS (COJSTHOKHUCIIBINA aHUIIUH )
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B npyryto npoOupky HanuTh ~ 1 MJ1 pacTBOpa aHWJIMHA, J100ABUTH
6 Karejab CepHOM KUCIIOTDI, 00pa3yeTcst 0Ca 0K CEPHOKUCIIOTO aHUIIH-

Ha: 2 C6H5NH2 + stO4 ¢(C6H5N+H3)2 SO4

AHWJINH cyJib(aT aHWIUHUS (CEPHOHOKUCIIBIM AaHUIINH)

Onwvim 2. bpomupoeanue anununa

(paboma ebINOIHACHCA 8 8BIMANCHOM WKAQY!)
Peaxmueuvi: anunun 1%-Hb1l pacTBOpP, HACHIILIEHHBIN PacTBOp OpOM-
Ho#t BojibI (Br; + H,0).
Xo0 pabomyl: B IPOOUPKY HAIUTH ~ | MII pacTBOpa aHWIMHA, J00a-
BUTH OPOMHOI BOABI 10 oOeciiBeunBanus. Habmtogaercs oOpazoBaHue
BHauvasie 0enoit MyTH 2,4,6-TpuOpoMoaHuiInHa, a 3aTeM ocaaka. Hamu-
caTh ypaBEHEHUE peakiuu oopazoBanus 2,4,6-TpuOpOMOAHUINHA

Onovim 3. Okucienue anuiuna
(ueemHbvle peaKyuu Ha AHUIUH)

Peaxmueuvi: anunun 1%-HbIl pacTBOp, paCTBOP XJIOPHOU U3BECTH,
XpPOMOBAsI CMECh
Xo0 pabomyr: B 2 IpoOUPKHU HAIUTH ~ 1-2 MJT pacTBOpa aHWJIMHA, B
OJIHY IpOOUPKY A00aBUTH 1-2 Kamiu XpOMOBOM CMECH, a B IPYTyIO —
XJIOPHOW U3BECTH.

[Ipu nelicTBMY Ha apOMAaTHUYECKUE aMUHBI PAa3JTMYHBIX OKUCIUTE-
J€i, B 3aBUCUMOCTH OT YCJIOBUI MIPOBENCHUS PEAKLIUH, [TOTYYAIOTCS
pa3InyHbIE NPOAYKTHI, CPEAU KOTOPBIX 0CO00€ 3HAUEHUE UMEIOT XUHO-

HbI U UX IIPONU3BOIHBIC.

/0/
NH,™™ o0— o)

OEH30XUHOH
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[Ipu okucieHN aHUIMHA 00pa3yeTcs psifi OKPAIEHHBIX IPOMEXKY-
TOYHBIX POJIYKTOB. [Ipu Oeticmeuu HA AHUIUH XJIOPHOU U38€CU NOJIY-
yaemcs huonemogoe oKpauusanue, nepexoosuee 8 2pa3Ho-guoiemo -
goe. Imy peakyuro UCNOIb3YIOM KAK KA4eCmMEeHHYI0 011 OMKPbLMUS

AHUJIUHA.

[Ipu OKMcCIIEHNN aHUJIMHA XPOMOBOM CMECBHIO BHAYAJIE MOSABIISACT-
Cs1 TEMHO-3€JICHOE OKPAIlMBAaHUE PACTBOPA, IIEPEXOISIIEE B YEPHOE
okpairBaHue (00pa3yercs KpacuTellb — aHWJIMHOBBIN YEPHBIiN).

JlaGopaTopHas padora Ne 6

Tema: Cioxnbie 3¢pupsl. ’Kupbsl. MbL1a

Onvim 1. Ilonyuenue smunayemama (yKCyCHOITUIIOBOTO 3huUpa)
Peaxmueswer: >TunoBeiii cnupt (pekTUUKAT), KOHIIEHTPUPOBAHHAS YK-
cycHas kuciota, KoHueHtpupoBanHas H,SO,, NaCl (HacbeleHHBIN
BOJIHBIN pacTBOp).

Xo0 pabomyl: B IPOOUPKY HATIUTH ~ 1— 2 MJI 3TaHOJIa ¥ paBHBIH 00bEM
YKCYCHOM KHCJIOTBI, OCTOPOXHO 100aBUTh ~ 1— 2 mMi koHu. H,SO,.
CoaepxuMoe NpoOUPKH TMepeMeNIaTh, BCTPSIXUBAsI PEAKIIMOHHYIO
CMeCh OYeHb akKypaTHo. Habnrogaercs pasorpeBaHue CMECH U OIIlY-
1IaeTca XapaKTepHbIN 3amax dTuiainerara. B npoOupky 100aBUTh Ha-
ceiieHHbIN pacTBop NaCl, HaOmrogaeTcs pa3ieneHue CMeCH Ha JiBa
CJI0sI, BEpXHUM CJIOM — MPOJYKT peakiuu dtuiaierar. JlooaBieHue Ha-
CBILLIEHHOT'O0 PaCTBOPa MOBAPEHHOM COJIM HA3bIBAECTCS MPOLIECCOM «BBI-
CaJIMBaHUS», IIPU 3TOM IMPOIIECCE YBEIUUUBAETCS TIIOTHOCTh BOJIHOM
YacTH pacTBOpPa U YMEHBIIIAETCSl paCTBOPUMOCTD dTUaleTaTa (ToT-
HOCTB dTHIanerara 0,9010; pacrBopumocts 8,5% mpu 20°C), oti hak-
TOPBI U MPUBOASAT K OBICTPOMY PACCIOCHUIO CMECH.
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Cxema peakuuu:
CH;COOH + C,HsOH (H")= CH;COOC,Hs + H,0
YKCYCHAsl KHCJIOTa  3TaHOJ STUIALETAT

Onvim 2. Omolienue Hcupos uiei0uvio 6 600HOM PACHEope

(nonyuenue moina)

Peaxmuewbr: xuBotHbIN xup, 30-40% —ub1it eaxuit Hatp (NaOH), NaCl
(HaCBIIIEHHBIN BOJIHBINA PACTBOP).

Xoo pabomer: B papdopoByro yaliky moMectuTb 3-5 rxupa u 10-15
MJI pacTBOpa LIEI0YH, HArPEBATh CMECH HA IIUTKE B TeueHue 40-50
MUHYT, PETYJISPHO NMEPEMEIINBAs COICPKUMOE CTEKISIHHOM MaI0uKOii.
[To Mepe BBIKUIIaHUSI CMECH 100aBJISIFOT FOPSIYYIO BOJY (IPUMEPHO Ue-
pe3 10-15 mun.). 1o 3aBepiieHMN BapKu MbLjia B CMECh JOOABJISIOT Ha-
celieHHbIN pacTBOp NaCl, Bce MbUIO BCIUIBIBAET HABEPX B BUJE BATO-
oOpa3Hol Macchl. MBIJI0 COOUPaOT, IPOMBIBAIOT BOJOU U BHICYIIIMBA-
I0T MEX1Y JTUCTaMu (PUIIbTPOBAIBLHOM Oymaru.

Cxema peakiuu:

/O
H2C -O0-C- C17H35 H2C —OH
0 |
H-C -0 -C-Cy;H3s + NaOH— H-C - OH + 3C;;H;35COONa
‘ - O ‘ cTeapar HaTpus
H,C - 0O -C—-Cy;Hss H,C-OH (MbLIO) (TpHU-
cTeapaT IJIUIEpPUHA) TJIALIEPUH

MB110 — COJIb BBICIIUX KAPOOHOBBIX KHUCJIOT U IIETOYHBIX METAILIOB.
Bapka Mbl1a — 3TO 1ET0YHON THAPOAN3 (OMBUICHUE) KUPA.
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Onvim 3. I'uoponusz cnupmoeozo pacmeopa molia

Peaxmuewi: 10% - HBII pacTBOp MbLIA B CHUPTE PACTBOP, CHUPTOBBIN
pactBop (peHONPTAICHHA.
Xo0 pabomul: B CyXylo IPOOUPKY HAIUTH 1-2 MJI CIUPTOBOIO pacTBOpa

MbLIa, 2-3 Karu peHondTanrernHa u 100aBUTh BOJIBI J0 MOSBJICHUS

MaJIMHOBOM OKPAaCKH, YKa3bIBAIOLIEW HA IPUCYTCTBUE B paCTBOPE 1iE-
JIOYH.
Cxema peakuuu THAPOJIN3a MbLIA:
C7H;5COONa + H,0 — C;H;5COOH + NaOH
cTeapaT Hatpus (MbLIO)

Onwvim 4. Boioenenue 3cuphuvix Kuciom u3z mulia

eakmuewl: BOJHbIA pacTBOp MbLIa, 2H H,SO,

Xo0 pabomyl: B IpOOUPKY HAIUTH 1-2 MJI pacTBOpa MbLIa U J00aBUTh
pPaBHBIN 00BEM CEPHOM KHCIIOTHI 10 MOSBJICHUS O0€JIOTO XJIOMbEBUIHOTO
ocajiKka CBOOOIHBIX KUPHBIX KHUCIIOT.

Cxema peakiuu:

C17H35COON3 + stO4 —> C17H35COOH + NaHSO4

Onvim 5. Ananus sncupos. Omkpvimue cooepicanus

HenpeOerbelx Kucjiom 6 s>rcupe

Peaxmuebt: onenHoBas KucinoTa (pacTUTEIbLHOE Maclio), OpoMHasi BoJia
(pactBoOp Br, B BOJIE).

Xo0 pabomyl: B IPOOUPKY HATUTH 1-2 MJI OJIGMHOBOM KHUCJIOTHI (pacTu-
TEIbHOE MacJo), IPUOABUTH PaBHbIN 00bEM OPOMHOMN BOJIBI (OKpacKa
pacTBOpa JKenTasi) U BCTPSAXUBATH coep:kumoe npoodupku. [1o mepe
BCTPSAXUBAHUS OKpacka OPOMHOM BOJIbI UCUE3AET, TPOTEKAET peaKIus

PUCOEIMHEHUSI OpoMa MO TOMHOM CBSI3U.
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Cxema peakuuu:
CH;(CH,),CH = CH(CH,);COOH + Br, —»
OJICMHOBAs KUCJIOTA — CHj;(CH,),CHBr — CHBr (CH,),COOH
9,10— qubpomcTeaprHOBasi KUCJIOTA
[IpuBeneHHas peakiys UCIIOIb3YETCs 1JIs ONpe/eaeHUs TPUCYT-

CTBUs HCUPCACIIbHBIX KHUCJIOT B JKHUPaAX.

Onvim 6. Oopazoseanue HepaACMEOPUMDBIX KATbYUUEBHIX COJIel
HCUPHBIX KUCTIOM

Peaxmuewi: BogHBIA pacTBOp MbLIA, 2H YKCyCcHas kKuciora, 0.5H pac-
TBOP XJIOPHUAA KaJIbITU.
Xo0 pabomol: B IPOOUPKY HATUTH 1-2 MIJI pacTBOpa MbLIa U 100ABUTh
1-2 M xyopuia kanbius. Beimagaer 6emnblii 0caiok HEpaCTBOPHUMBIX B
BOJIC KaJBIIMEBBIX COJICH KUPHBIX KUCIOT (KaJlbIIueBOE MbLIO). Ocasok
pH 100aBJICHUN YKCYCHOM KHCIIOTBI PACTBOPSIETCS, a 00pa3yroImuCs
YKUPHBIC KUCJIOTHI BCILILIBAIOT HABEPX B BUJIC TICHBI.
Cxema peakiuu:

2 C17H;35COONa + CaCl, — |(C;7H35CO0),Ca + 2 NaCl

cTeapar HaTpus cteapat kanbius (C;H;5C0O0),Ca
+ CH;COOH — 2 C;7H;35COOH + (CH3COQ),Ca cTeapat KajabLus
YKCyCHas CTEapHMHOBAas  areTaT KaJIbITUs

Oneim 7.  Qo0pazoeanue C6UHU 06020 MbL1A
Peaxmuewi: BogHbIA pacTBOp MbLIa, 0.2H pacTBOp arerata CBUHIA
Xo0 pabomol: B IPOOUPKY HATUTH 1-2 MJI pacTBOpa MbLIa U 100ABUTh
I mut arerata cBuHIA. BrimagaeT O6enblii HEPAaCTBOPUMBIN B BOJIE 0CAJIOK
CBUHIIOBOTO MBLJIA.
Cxema peakuuu:
2C7H;35COONa + (CH3;COO) Pb —(C7H35C0O0), Pb + 2CH3;COONa
cTeapaT HaTpus cTeapaT CBHHLA
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CBHHHOBI)IC MBIJIa OJICMHOBOM KHUCJIOThI IMPUMCHAIOTCA B BUJIC
IJIaCTBIPA. CBI/IHHOBI)IC MblJIa UCITIOJIB3YIOT B KAYCCTBC CUKKATUBOB —
KaTaJIn3aTOpPOB, YCKOPAOIIUX BbICBIXaHHUC MACJIIHBIX KPACOK U JIAKOB.

KonTpoJb ycBoeHus TeMbl « JInmuabi»

1. Jlunuasl, onpenenenue. Knaccupukanus munugoB. OcHoOBa Jene-
HUSI JIMIIAJIOB HA MPOCTBIE U CIOXKHBIE. [I[puMepbl MPOCTHIX JTUIH-
JIOB, KX COCTaB, HA3BaHUE.

2. llepeuncnnuTth, Kakue MPEAEIbHBIE KUCIOTHI BXOJST B COCTaB KHU-
poB. BriOpaTh MpoOM3BOIBHO TPU KUCIOTHI, COCTABUThH CTPYKTYP-
HYy10 GOpMYJTy )KHpa U Ha3BaTh €roO.

3. Hanwucate cTpykTypHYIO OpMYIy KUpa, 3Has1, 4YTO MPU OMBIIICHUU
ATOTO XKHpa 00pa30BAIKCH CIEAYIONIUE MPOAYKTHI: TJIUIEPUH, CTEa-
paTr HaTpusl U JIB€ MOJIEKYJIbl MAJIbMUTATA HATPUSI, HA3BATh 3TOT
KUP. YKa3aTh TUII )KUPa.

4. Macna, onpenenenue, coctaB. K kakoMy BUy JTUITHIOB OTHOCSTCS
Macia? Kakue KUCIOTBHI BXOIAT B COCTAaB Macein?

5. Kakue u3 KuciaoT, BXOISAIIHUEe B COCTaB Maceyl, CUMTAIOTCS He3aMe-
HUMBIMH 17151 yenoBeka? [IpuBectu cTpyKTypHYIO POopMyy TpHO-
JerHa (TPUOJICOWITIUILICPUHA).

6. Hammcate ypaBHEHME KHCIOTHOTO THUIPOIM3a JUNATBMUTOCTEAPH-
Ha (IUMaIbMUTOUJICTEAPOUITIIUIIEPUHA) U Ha3BaTh 0Opa30BaBIIMeE-
CS IPOJTYKTHI.

7. Uto ompenensieT OpoOMHOE YHCIIO MPU aHATU3€E KUPaA U KaK MPOBO-
JUTCS €ro onpeaeneHue?

8. Kakume aMmuHOCIIMPTHI BXOJAT B COCTaB CJIOKHBIX JIMINJIOB, IPUBEC-
TH TIPUMEPHI CJI0KHOTO JUMHK/Ia (BBIOOP IPOU3BOJILHBIN ).

9. Hammcate peakuuto ruiponaunsa uonponwiamnerara. Hazsates momy-
YEHHbBIEC IPOIYKTHI.
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10. Hanucath peakuuio MOJIyYEHUs] METUIIOBOTO 3(pHpa MACIISTHON KH-
cnotsl. HazBath »dup.

11. N300pa3uth KoHPopMaIuio (pacmnoiioKeHUe B MPOCTPAHCTBE) JTU-
HOJIEBOM KUCJOTHI. B BHJIe Kakoro n3oMepa oHa BXOJUT B COCTaB
R102000201(0): ¥4

12. Hanucath cxemy MojaydeHus cTeapara Kajusi U3 COOTBETCTBYIOIIEH
KHUCJIOTBI U OCHOBaHUSI. KOHCUCTEHIIMS 3TOr0 MPOAYKTA, €ro MpHu-
MEHEHHE.

13. Bock, onpenenenue. [IpuBectu CTpyKTypHYIO (DOPMYITY LETHII-
najpMHUTaTa, OCHOBHOT'O KOMITOHEHTA CIiepmMaliera.

14. K xakomy BUIY JIMIUOB OTHOCSATCSI BOCKH?

JlaGopaTopHas padora Ne 7
Tema: YriieBoabl

Onvim 1. Kauecmeennuvie peakuyuu, no0meepyHcoaouue XumuiecKkoe
cmpoeHue MoHo3

a) peakyus c 2uOpoxcuoom meou (peaxkyus Tpommepa)

Peaxmuswr: rmoko3za 5%-Hblil pactBOp, cynbdar meau 1%-HbIi
pactBop, ruapokcua Hatpusa 10%-Hblid pacTBOp.

Xo0 pabomui: B IPOOUPKY HAIUTHh ~ 1— 2 MJI pacTBOpa TIIFOKO3BI
U paBHBIA 00BeM I11es104H, 100aBuTh 2-3 Karum CuSQO,4. O0pa3zyercs ro-
ayooro upera ocanok — Cu(OH),, KOTOpbIN JIErKO pacTBOpPSIETCA TPHU
BCTSIXMBAHUU COJIEP)KUMOro npoOupku. [losiBiisieTcst sipko-CUHSST OKpa-
CKa pacTBOpa, YTO yKa3bIBA€T HAa HAJUYWE B TJIFOKO3€ HECKOJBKUX TH-
poKcuIbHBIX Irpynn (pactBopenue ocaaka Cu(OH), — kauecTBeHHas pe-
aKIysg Ha MHOTOATOMHBIE CIIUPTHI, cM. «CupTh», cTp. 100).

CoaepxuMoe MpOOUPKU OCTOPOKHO HArpeTh; 4U€pe3 HECKOJBbKO
CEKYH/I HarpeTasl 4acTh pacTBOpa MEHSIET CBOM CHHMIM I[BET HA OpaHIKe-

BO-KeNThIN BeencTBue oopazoBanus CuOH. I1pu nanpHelinemM Harpe
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Banuu CuOH otmienyisier Boy U MOSABISETCS OpaHKEBO-KPACHBIN oca-
nok okcusa meau (I) — Cu,O.

H
|
(I: =0 CTOOH 2 Cu(OH)
¥ A
((leOH)4 + 2 Cu(OH), ((leOH)4 1Cu,O + H,O
CH,0OH - H,O CH,OH  opanxkeBO-KpacHbII
IJII0KO03a IJIFOKOHOBAs KUCIIOTa

DTa peakius IPUMEHSETCS sl OTKPBITUS TITOKO3bl B MOYE TO]]
Ha3BaHueM 1poosl Tpommepa. HeoOxoammo cienuTs, 4ToObl HE OBLIO
n30biTka Cu(OH),, B 3TOM citydae oopazyercs uepHbiii ocagok CuO,
3aTEMHSIOLINN PEAKIIHIO.

0) Oeiicmeue henunzosoii yncuokocmu (peaxkyus Denunza)
Peaxmuswbr: rmoko3a 5%-Hblil pacTBOp, peaktuB PDenuura (Mea-
HO-KaJiueBas — HaTpUEBast COJIb BUHHOW KHUCJIOTHI).
Xo0 pabomyl: B IPOOUPKY HATUTH ~ 1— 2 MJI pacTBOpA TIIFOKO3BI
U paBHBIM 00BbeM (PETMHTOBOM KUIKOCTH, OCTOPOKHO M PABHOMEPHO
CMECh Harperth (He KUIATUTH). [ JIF0K03a BOCCTaHABIMBACT PCaKTHUB
®enunra a0 okcuga meau (I) — Cu,O (opaHkeBO-KpacHbBINA 0CATIO0K) U

CErHETOBOM COJIM, caMa K€ TJIFOK03a OKHUCIISIETCS J0 TJIFOKOHOBOM KH-

CJIOTHI. Cxema peakuuu:
I|{ (leOK (leOK
C=0 CHO COOH CHOH
((:3HOH)4 +2H,0 + \Cu — ((:3HOH)4 + (:jHOH + | Cu,0
CH,0OH CHO CH,0OH COONa OpaH-KpacH.
TJIFOKO3a (|300Na IJIIOKOHOBAs CETHETOBA  0OCaJIOK

peakTuB OeIMHTaKUCI0Ta COJIb
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8) Bzaumooeiicmeue 2110K03bl ¢ AMMUAYHBIM PACMEOPOM 2UOPOKCU-
oa cepeopa [Ag(NH;),]OH — (peakuusa cepeodpanozo 3epkana)

Peaxmueni: Tiroko3a 5%-HbIl pacTBOp, aMMHAYHbIA PACTBOpP Ce-
pedpa 2%-ubii, ruapokcust HaTpus 10%-Hblid pacTBOP.

Xoo pabomeor: B ipooupky HaauTh ~ 1 M NaOH, Harpets 10 Ku-
MeHUs, KUTIATUTE ~ 10 cek., ColepKUMoe MMPOOUPKH BBUIUTh, B 3TOM Ke
NpoOUpPKE MPOJOJLKATH OMBIT. B mpoOupKy moMecTuth 1-2 M rIOKO-
3bl U paBHBIM 00beM [Ag(NH;),]JOH (ruzmpokcua auaaMMmuHCcepeopa).
Conepxumoe NpoOUPKH PABHOMEPHO MPOrPETh, HA CTEHKAX MPOOUPKHU
BBIJICIISIETCS cepedpo.

Cxema peakuuu:

K
C=0 COOH
((||3HOH)4 +2 [Ag(NH;,JOH ((%HOH)4 + 2Ag +4 NH; + H,0
CH,OH CH,OH
T'JIFOKO3a TJIFOKOHOBAsA KHUCJIOTA

Bce IMPUBCACHHBIC BbLIIIC PCAKIMUHU JOKA3bIBAIOT HAJINYHUC B MO-
JICKYIJIC T'JIFOKO3bI am)z[emzmoﬁ I'pyIIibl, a aJbACTUAHAA I'PYIIIIA ABJIA-
€TCA BOCCTAHOBUTCIIEM. BBIBOI[Z BCE€ aJIbJ103bl BOCCTAHOBUTCIIN, CaMH
KC aJIbA03bl OKUCIIAIOTCA 10 — OHO6bIiX KHUCIIOT.

Onvim 2. Peaxkyusa Cenusanosa na ppykmo3sy

Peaxmuswr: dbpykToza 5%-HbIi pacTBOp, TIOK03a 5%-HbIN pac-
TBOP, peakTuB CenuBanona (0,01 r pe3opiiuHa — 0JJHa KpyIIUHKA U
1-2 MJI KOHUEHTPUPOBAHHOM COJISTHON KUCIIOTHI).

Xo0 pabomyl: B 0qHY NpOOUPKY HAIUTH 1-2 MI (PPyKTO3BI, BO
BTOPYIO — CTOJIBKO € TIIIOKO3bl. B KaxK1y10 MpoOUpKy MOMECTUTH MO
KPYIUHKE PEe30pILKHA U ~ | MJI CONISTHON KHUCIIOThI, HArPEeTh A0 KUIIe-
HUSI, HO HE KUIISITUTh. B poOupke ¢ GppykTo30ii pacTBOp OBICTPO MOSIB-
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JSIeTCS BHUIIHEBO-KpacHOE okpamuBanue. CyIIHOCTb 3TOM peaKIuu
CBOIUTCS K TOMY, YTO MPU HarpeBaHWM C MHHEPAJILHBIMU KUCJIOTAMH,
HAIPUMEDP, C XJIOPOBOJAOPOJIHON KUCIOTOU, TPOUCXOIUT JECTUAPATALUA
MOHOCaXapua0B (OTIIECTUICHUE TPEX MOJIEKYJ BOJbI). AJIbIONEHTO3bI B
ITUX YCIOBUSAX 00pa3yroT pypdypos, ajibao- U KETOTeKCO3bl — 5- TH/I-
pokcumeTundypdypoi (okcumerundypdypos). 3 keto3 okcume- TUJI-
bypdypoa obpazyercs Jierde, 4eM U3 ajib103, HE TPEOYs KUTISTIYCHUS
pactBopa. ®ypdypos 1aeT KpacHOE OKpaIIMBaHKUE C AaHUIMHOM, a OK-
cuMeTIPypPypos - KpacHOE OKPAILIUBAHUE C PE3OPIITHOM.

[Tpumevanue: peakuust CenrBaHOBa XapakTepHa sl PPYKTO3BI U
JIPYTUX KETOTEKCO3 TOJILKO MIPH BBHIMOIHEHUN YKa3aHHBIX BBIIIE YCIIO-
BUI.

ﬁHzOH (szOH
C=0 C-OH HC——-CH

+—>
HO-|— H HO——H\’ -3 H,0 “ “ H

S
H +—OH H— OH ﬁ) (%Hz_C\ /C —C=0
H +—OH Ht—— OH O

CH,OH CH,OH

D - ¢pyxro3a S-runppokcumetundypdypoi
(oxkcumeTundypdypos)
['mroK03a B TaKWX YCIOBUAX MPOBEACHUS PEAKIIMH MOYKET OKPACUTh
PacTBOP B PO3OBBIN WIIM JKEJITOBATHIH IIBET, IOATOMY OTKPBITHE (DPYK-

TO3bI IO pCAKIITNHN CenuBaHOBa MOKHO IMPOBOAUTDb U B IPUCYTCTBHUH

TJIFOKO3bI, HAPUMEP, B PACTBOPE TMAPOIM30BAHHOMN caxapo3bl.

Onvim 3. Kauecmeennasn peaxuus na y2ieeoowvl ¢ O - HaApmoiom

Peaxmueswr: 5%Hble pacTBOpbl (PYKTO3BI, TIIOKO3BI, Caxapo3bl,

MasbTO3bl, 10%-Hb1i ciupTOBBIM pacTBOp o - HadTona, H,SO, (koHII).
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Xo0 pabombl: B TISITh IPOOUPOK HATUTH ~ 1 MJI BOABI U I0OABUTH
M0 HECKOJIbKO Karellb MCCIEAYEeMbIX caxapoB. B Kaxmayio MpoOupKy C
MIOMOILbIO MUIETKU (WM KanedbHUIIbl) 100aBUTh 1-2 Kamid o - Had-
TOJIa U OYEHb AaKKypaTHO, IO CTEHKE MPOOMpKHU (Jeprka MPOOUPKY Ha-
KJIOHHO) MIPUJIUTh | MJI KOHIEHTPUPOBAHHOM cepHOM kucnotel. OOpa-
3yeTcsl JiBa CJIOS KUJAKOCTH (HWXKHUW clioil — kucioTa). Ha rpanuiie
CJIOEB TOSIBJISIETCS (PHOJIETOBOE KOJIBITO C 3€JIEHBIM OTTEHKOM.

OxpallleHHbIN CJION TOBOPUT O mpucyrcTBUuM (ypdyposna, KOTO-
pbIii 00pa3yeTcst MoJ JCWCTBUEM Ha YIJIEBOAbl KOHIUEHTPUPOBAHHOM
CEpHOM KUCIOTHI, a Gypdypoii, BCTyNasi B PEAKIIUI0 KOHJECHCAIIUU C O
- HaTOJIOM, OOpa3yeT OKpaIIECHHbIE MPOIYKTHI.

Onvim 4. Boccmanaenugarouiue ceoiicmea oucaxapuoos

Peaxmuewi: caxaposza 5%-HbId pacTBOp, MaJIbTO3a 5%-HBIM pac-
TBOp, JaKkTo3a 5%-Hblii pPacTBOp, GEITUHTOBA KUJIKOCTD.

Xo0 pabompwi: B TpU NPOOUPKU HAUTH 1-2 MJI caxapoB U paB-
HbIN 00beM pacTBopa @Denunra. [IpoOupku co cMecbi0 HarpeBaTh Ha
KUISIIIEeH BOJSIHOW OaHe Wi, HE MeperpeBasi, B IJIaMEHU CIUPTOBKHU. B
MpOOMpPKaxX ¢ MaJbTO30M MU JTAKTO30M OYEHb CKOPO PACTBOPHI MEHSET
CBOM CHHMM IIBET HAa OPAH>KEBO-XKENTHIA, U O0pa3yloTCsl OpaHXKEBO-
KpacHbIN ocanok okcuaa meau (I).

MaJabTo03a BOcCcTaHaBiuBaer peaktuB DenuHra, IMOTOMY 4TO
OHa HaXOJUTCS B pacTBOpE B TayToMepHOU dopme (cM. cTp.203).

Nmest anbaeruHyo rpymnmny, MajibTo3a CIIOCOOHA y4acTBOBAaTh B
BOCCTAHOBUTEIbHBIX PEAKIUAX, XaPAKTEPHBIX ISl aJbJIETUHOM TpyI-
b, CaMa € MaJIbT03a OKUCIISIETCS 10 MAJTbTOHOBOU KUCIIOTBHL.

C 51akTO30#1 peakiysa NpOTEKAET aHAIIOTUYHO. Mcnoav3ys npuee-
OEHHYI0 CXeMY 63AUMOOEUCMBUsL MAalbmo3bl ¢ peakmusom Denunea,

Hanucamos NOOOOHYIO OJisl NAKMO3bL.
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6
CH,0H CIOOK

OH H CHO
,C=0+2 | Neu
(leO/
OH COONa
MaJIbTO3a peaktuB denuHra
] ] +H,0O
CH,OH CH,OH (IZOOK
> OH QH CHOH
QOH | yC=0 +2]  +4Cuw0
ClHOH
OH COONa
MaJIbTOHOBAsI KHCJIOTa CEeTHETOBA COJIb

Caxapo3za HE MOXKET EPEXOJIUTh B OTKPHITYIO KAPOOHUIIBLHYIO (aJIbjIe-
ruaHy10) GopMy, OHa HE COAEPKUT CBOOOAHOTO TIIMKO3UIHOTO THUAPO-
KCHWJIa, U MO3TOMY HE B3aMMOJIEHCTBYET ¢ peakTuBoM Denunra. Caxa-
pO3a OTHOCUTCSI K HEBOCCTAHABJIUBAIOIIUM caxapam (cM. cTp.205).

Onvim 5. T'uopoaus (uneepcus) caxapo3sol

Peaxmuewi: caxaposa 2%-Hblil pacTBOp, cepHasi kuciora 1:5, pe-
aktuB Denunra, rugpokcut Hatpus 10%-Hblil pacTBOP.

Xo0 pabompwi: B ABE NMPOOUPKUA HATUTH 1-2 MJT caxapo3bl U TOJIHKO B
OJIHY U3 TPOOUPOK A00ABUTH PABHBIN 00BEM CepHOM KUCTOTHI. IIpo-
OUPKHU CO CMECHIO MPOKUIATUTH 1-2 MuH. Coaep>KuMoe KakJa01 Mpo-
OMpKU pa3neNnUTh Ha JIBE YACTH U OOHAPYIHCUMD 2TIIOKO3Y PEAKMUBOM
@Denunea (CM. OMBIT 2) TIOCJIE HEUTpaAIU3aluy pacTBopa (HeWTpanm3a-
IIAI0 TTPOBOAUTH M0 UHIUKATOPY, UCTIONIB3Ys KPACHBIN JTJAKMYC WUIIH
YHUBEpPCaIbHBIN WHIUKATOP CO IIKAJION).
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Dpykmo3y obnapyxicume peakmusom Ceausarnosa (CM. ONBIT 4).

OTMeTuTh, 4yTo 0€3 100aBJIEHUS KUCIOThHI B paCTBOP Caxapo3bl TU/I-
pOaM3y OHa HE MOJBEPraeTcs.

[Tpu ruaponuze caxapo3bl 00pa3yroTCsl MOJIEKYJbl D-I1t0K03bl 1
D-¢pyKTO3bI, 1 3TO CONMPOBOXKIAETCA 00pallleHUEM HAlpaBJICHUS yria
BpalllcHUA — MHBepcuen. Caxapo3a BpalaeT IIOCKOCTh MOJIIPU30BaH-
HOTO CBE€Ta BIpaBo. [Ipu ruaposnmse caxapo3a npeBpamacTcs B CMECh
PaBHBIX KOJIMUECTB TJIFOKO3bI U ()PYKTO3bI; @ 3TAa CMECH BPAIAET IJIOC-
KOCTb TOJIIPU30BAHHOIO CBETa BIIEBO. lloaTOMY rMaponn3 caxaposl
MOJIy4YUJI Ha3BaHUE uHeepcuu ( T.€. '3MEHEHHUE MTPABOr0 BpalllCHUS Ha
JIEBBI), & CMECH TUIFOKO3bI ¢ (PYKTO30M, 00pa3yroascs Mpu ruipoim-
3€ caxapo3bl - UHEEPMHO20 caxapa.

Peaxknma rugpona:a caxapo3sl IPOTeKaeT [0 CXeMe:

D-raoroza

CaXapozd

HO

( IIpu nanucanuu (HopMyJibl caxapo3bl TOPU3OHTAILHO HyMEpalus
aTOMOB yTJiepoja BO PpykTodypaHO3€ UJIET MPOTUB YACOBOM CTPENKH).
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Onvitm 6. I'uoponus Kkpaxmana cepnoi Kucjiomoii

Peaxmusbi: kpaxmanbHbIi Kneicrep 1%-Hplil pacTBOp, CEpHAs KU-
cinora 1:5, peaktuB ®Penmura, ruapokcusa Harpus 10%-Hblil pacTBOp,
pactBop Hozaa (1r iioga u 5 r KI Ha 100 M Bojb).

Xo0 pabombi: B XUMUUECKUN cTakaH HAIUTH S0 Ml Kpaxmana u 2
MJI CEpHOM KUCIIOThI, CMECh C TTIOMOIIBIO CTEKJIIHHON MaJOYKHU Iepe-
MeniaTh, B35ATh HOAHYIO TTPo0y. {7151 3TOro ¢ mMOMOIIBI0 MUNETKH (WU
TpyOOUKH) OTOUPAIOT ~ 1 MJT CMeCH, TOMEINIAIOT ATy CMECh B YUCTYIO
npoOupKy, 100aBUB B Hee | ka0 pactBopa Hoxaa. [IpoOupky ¢ B3siToit
poOOH MOCTABUTH B IITATHUB.

CrakaH ¢ pacTBOPOM KpaxMmaja HarpeTh 10 KUMeHus (HarpeBaroT Ha
3aKpPBITOM AJIEKTPOILIUTKE). M3 Kumsiero pacteopa Kpaxmasa (Harpes
JIOJKEH ObITh YMEPEHHBIM, HE TIEPErpeBaTh) MPOBOJAAT OTOOP MPOObI
yepe3 Kaxkaple 5 MuH. Kaxkayro B34Tyr0 npo0y nMoMenaT OTAEIbHO B
qUCTYI0 TpoOupKy. [IpoOkI OepyT 10 TEX Mop, MoKa OKpacka npoobl He
nepecTaHeT U3MEHATHCA OT Moa. COCTaBIISIIOT KAy LIBETHOCTH TH/I-
ponuza kpaxmaina. [Ipu ruaponuse kpaxmanga oOpa3yroTcsi HPOAYKThI
€ro YaCTUYHOTO PaCUICIIIICHUS — IeKCTPUHBI, KOTOPbIE 00pa3yloT ¢
H0/1I0M LIBETHBIE KOMIUIEKCHI. [ Mapou3 Kpaxmasa JJIUTCS B YCIOBUSIX

onbITa ~ 30 MUHYT.

[Tocne okoHYaHUA B3ATHS MPOO CTaKaH C OCTABIIMMCS paCTBOPOM
KpaxMaJia OCTYAUTb, HEUTPAIU30BATh LIEJIOYbIO U C IIOMOLIBIO PEAKTH-
Ba DenuHra OnpeAeIuTh HAIMYNE MIFOKO3bl (CM. OTBIT 2).

OnpiT 7. I'maposns kpaxmasa noj 1eMcCTBUEM CJIIOHBI

Peaxmuewi: xpaxmanbHbid Kiierctep 1%-HbI pacTBOp, CIIOHA, PEAKTUB

®enunara, ruapokcust Hatpus 10%-HbIil pacTBOp, pacTBOp HOJA.
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Xoo pabomuwi. Jlna onbiTa HEOOXOAMMA CBEXKAsI CIIFOHA: OMOJIOC-
HYTh POT IUCTHJISIPOBAHHOM BOJIOM, a 3aT€M HaOpaTh CIIOHY B JIBE

npoOupku oobemoM ~ 0,5 — 1 My, pa30aBuTh ciatoHy Boaou 1:5.

Onny npoOUPKY ¢ paCTBOPOM CJIFOHBI TPOKUIISITUTD B TIJIAMEHU CITH-
TOBKHU ~ 2MHH., OXJIaAUTh. B mpoOUpKu co ClitoHOH (C KUIISTYEHOHN U He-
KUIISTYeHOM ) 100aBUTH MO 1 MJT Kpaxmasia v 1 Karuiro pacTBopa oja,

pacTBOPHI IPUOOPETAIOT CUHEE OKpaITUBAHUE.

O06e nmpobupku (caenaTb MAPKUPOBKY 00 0OPaOOTKE CIIOHBI- «KH-
ISTYCHHAS» U «HEKUIISTYCHAs») OBICTPO TOMECTUTD B MPEABAPUTEIHHO

IPHUTOTOBICHHYIO BOIsHYIO Oanto mpu 40°C 1 HabII0aTh 38 H3MEHE-
HUEM I[BETa pacTBOpA.

PacTBOp 10KEH 00ECIIBETUTHCS B OJTHOM M3 MPOOUPOK (K3-32a
MPUCYTCTBUS HOJa MOXKET OBITh CJIETKa XKEITOBATHIM), (Kakasi MapKH-
POBKa MPOOUPKHU, pACTBOP KOTOPOU 00eCIIBETUIICA?), OTMETUTh BpeMsi
OKOHYaHus onbITa. [0 OkOHYaHUM omnbITa OOHAPYKUTH OOpPa30BaHUE
TJIFOKO3bI peakTUBOM DeIuHra, CpaBHUTH CKOPOCTh TUIAPOJIN3a KpaxX-

MaJia 1101 I{CﬁCTBHGM CJIFOHBbI U KUCJIOTBI.

Onvim 8. Pacmeopenue knemuamku 6 aAMMUAYHOM PACMEOPeE
2uopokcuoa meou (peaxmue Illseityepa)

Peaxmuswer: xneryaTka (MelKoHape3aHHas (QuibTpoBaibHasg Oy-
Mmara), peaktuB llIBeliniepa, consnas kuciora 1:1.

Xoo pabomyur. B npoOupKy momMecTuTh (GUILTPOBAIBHYIO OyMmary,
CJIeTKa ee CIpeccoBath, 100aBUTh 5-6 mu peakTtuna llBeitnepa, cMmech,
CJIETKa pacTUpas CTEKJISTHHOW MajJ04yKoM, epemMenuBaTh B TeueHue 10-
15 MUHYT IOYTH 10 TOJIHOTO pacTBOpeHust Oymaru. OTQpuiIbTPOBaTh
CMECH Yepe3 Batry, K PriIbTpaTy 100aBUTb HO KANJIAM COJISIHYIO KUCIO-
Ty 10 o0ecuiBeUnMBaHus pacTtBopa. Uepes 1-2 MUH. BBIIAEISAIOTCS XJIOMbs

KIJICTYATKHMH.
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KneryaTtka He pacTBOpHMa HHU B BOJAC, HU B OPIraHUYCCKUX pacC-

TBOPUTENAX, HO 00pasyeT 8-10% HblH KOJIOUIHBIA PACTBOpP B PEaKTH-

Be llIBeiiniepa (aMMuayHbIil pacTBOpP TMAPOKCHUAA MEIU TEMHO-CUHETO

I[BETA) MPH MOJKHUCICHUN OHA BHOBb PET€HEPUPYETCH.

Kommonnnas cycnensus, coaepxamas 10 10% nemtronossl,

nmoxydaercs mpu Harpesannu 10 60°-100°C B 40%-HoM pacTBOpe

ZnCl,. Tlocne ¢punbTpoOBaHUA U IPECCOBAHUS CYCIIEH3UU MOTYYalOT

OYEHb MPOYHBIA MaTepuall, TaKk Ha3biBaemas uodpa.

KoHTpoJib ycBOCHMSI TeMBbI «Y IJIEBOAbD)

. JlaTtb onpenenieHre yrieBoaoB. Kakas peakius JEKAT B OCHOBE
KJIacCU(UKAIUK YTIIEBOJAOB Ha MPOCTHIE U CIOKHBIC?

. ['ImroK03a Kak mpeacTaBruTeNlb MOHO3 M KaK CTPYKTypHasi €AUHHIA
OMOMOJIMMEPOB: Kpaxmaia U riaukorena. Kakue pyHKIMOHAIbHBIC
IPYIIBI BXOJAT B COCTAB TIFOKO3bI, KAYECTBEHHBIE PEAKIIMN HA
HUX.

. Kakue npoaykTel 00pa3yroTcst TPy BOCCTAHOBJICHUH aJIhJIOTEK-
co3? CopOur, ero CTpoeHue, MOJTyYEHHE, MPUMEHEHHE.

Kak nokaszate, 4TO IJ110K03a SBISETCSI MHOTOATOMHBIM CLIUPTOM?
. UTo sAByIsSIETCS KPUTEPUEM JIJIs1 OTHECEHUA YIiIeBOAOB K D i L-
pany?

. Onumepsl, onpeaeneHue. Hanucate npoekiimoHHbie GOpMyIibl
MOHO3, dnuMepHbIX D — rimoko3e u D — ramakrose.

Kaxkoii aToM yriieposia Ha3bIBa€TCsl aCHMMETPUYECKUM (XUPAITb-
HbIM)? CKOJBKO ACUMMETPUUYECKUX aTOMOB yTJIEpOAa COAEPKUT-
cs B D- ne3okcupu6o3e u D- ppykrodypanosze?

8. Tayromepus kak Bug uzomepun. Hanucats TayromepHbie (Gopmbl

(mupano3ubie) D — ramaktossl, D — QpyKTO3HI.
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9. Uto Takoe MyTapoTaius, 1aTh 00bICHEHUE ITOMY SIBIICHUIO HA
pUMEPE TITHOKO3HBI.

10.Yto Ha3biBaeTcst mHBepcuei? [loscHuTe, mouemy ruipoJin30BaH-
HBIN PaCTBOP caxapo3bl HA3bIBAIOT MHBEPTHBIM CaxapoM?

11.1To kakoMy MpU3HAKY HCaXxapuIbl TOAPA3ACISIOT HA BOCCTAHAB-
JUBAKoNIMEe U HeBoccTaHaBuBaromue? [I[puBecTu mpumepsl.

12. HanucaTth ypaBHEHHE TUIPOIN3a MAIbTO3bI U JAKTO3bI, HA3BATh
NPOAYKTHI THIPOIU3A.

13. Hanucath peakiuu OKUCICHUS (B MATKUX YCJIOBUSIX) U BOCCTa-
HOBJICHUS D— rajakTo3bl, Ha3BaTh MOJIYYEHHBIC MPOTYKTHI.

14. Tlpu runponuse Kakoro gucaxapuja oopasyercs rajakTo3a’?
[IpuBecTu cxeMy ruipomn3a 3TOro AUcaxapuaa, OTMETUTD €ro
OMOJIOTMYECKYIO POJIb.

15. M3 kakux pa3HOBUIHOCTEMN MOJIUCAXAPUIOB COCTOUT Kpaxma,
yKa3aTh UX CXOJCTBO U OTJIUYHUE, UX COOTHOLIECHHUE B Kpaxmaie.

16. I'mUKOreH — KWBOTHBIA KpaxMall, COCTAaB IJIMKOT€Ha, CXOACTBO U
OTJINYUE €ro OT KpaxMasa. Kak oH oOpa3yeTcs B )KHUBOTHOM Opra-
HU3ME, TJI€ COJICPIKUTCS, €r0 OMOJIOTHUYECKOE 3HAUCHUE.

17. Yto obecrnieunBaeT yCTOMYMBOCTh KJIETYATKU U €€ MEXaHUYe-
CKYIO POYHOCTH ?

18. Kak ocymiectBiusiercst GepMEHTaTUBHBINA TUIPOJIN3 Kpaxmaa?

19. KneryaTka (11€JUTI0J1032) OTHOCUTCS K TOMOIoarucaxapam. Haxo-
XKJEHUE KJIETYaTKU B IPUPOE. YKa3aTh KaKOW MOHOCAXapu AB- Jisi-
€TCsl 3B€HOM LI€MH, TJIMKO3UIHBIE CBSI3U, PA3BETBICHHOCTD 1IEIH.

20. Yka3aTh NpoOMeKyTOUYHBIE IPOTYKTHI TUPOJIM3a Kpaxmaa, Ha-

3BaTh UX.
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JlaGopaTopnas padora Ne 8
Tema: AMHIBI KHCJIOT: MOYEBHHA

Onvim 1. Oopaszoeanue coneit MO4eBUHbL C KUCIOMAMU

a). Bzaumooeiicmeue mouesunvl ¢ a30MHOI KUCIOMOTU
Peaxmuewvi: moueBuHa 10%-Hb1i pacTBOpP, KOHIIEHTPUPOBAHHAS
a30THAas KUCJIOTA.

Xoo pabomwi: B mpoOHUpPKY HaIuTh ~ 1 MJI pacTBOpa MOYEBHUHBI U
(o4ueHb OCTOpPOKHO!) MO KarisiM 100aBUTh ~ 0,5 MJI a30THOM KHMCJIOTHI.
Ha rpanuiie cioeB AByX XKHUJIKOCTEH oOpasyercsi 0eoe KOJbIo KpH-
cTa/uMKOB. [Ipu BCTpsAXHMBaHWU PEAKIIMOHHOW CMECH IO BCEMY OOBEMY
oOpasyeTrcs OOMJIbHBIN O€Nblii 0CalioK (OXJIAXKIEHUE CMECH YCKOPSIET
3 PeKT), HepaCTBOPUMBIN OCaIOK — HUTPAT MOYEBUHBI (CM. CTp. 233-
234). Cxema peaxiuu:

H,N - CO -NH, + HNO; — |H,N - CO — NH, - HNO;

MOYCBHHA HUTPAT MOYCBHUHDbI

0). B3zaumooeiicmeue mouesunnvl ¢ uiagenesoi KUCi0omoil

Peaxmuewvi: moueBuHa 10%-Hb11 pacTBOpP, HACBIIICHHBIN PACTBOP
111aBeJIeBON KHUCJIOTHI.

Xo0 pabomul: B IpOOUPKY HAIUTH ~ | MJI pacTBopa MOYEBHUHBI, 100a-
BUTh PaBHBIN 00BEM IaBEEBOM KHUCIOTHL [Ipu BCTpsAXvMBaHWUU peak-
IIMOHHOM CMECH 4Yepe3 HEKOTOPOE BpeMsl MOSBISETCS OeNblii KpucTall-
JUYECKUM 0CaZ0K — OKcajaT MOYeBHUHBI (cM. cTp. 208-209).

Cxema peakiuu:

H,N - CO -NH, +2 H,C,04 —* 0,C,H, - H,N — CO — NH, - H,C,0,4

MOYCBHHA OKCaJlaT MOYCBHUHBI

240
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Onovim 2. Paznoycenue mouesunvl azomucmoil Kucjiomou
(paboma 8vINOIHAEMCA 8 BLIMANCHOM WIKaAy!)

Peaxmuswr: moueBrHa 10%-HbIi1 pacTBOp, consiHas kuciiota 10%-Hbiid
pPacTBOp, KPUCTAIUNIMYECKUNA HUTPUT HATPUSL.
Xo0 pabomul: a30TUCTAsI KUCIOTA - HEYCTOMYMBOE COEIUHEHUE, MOITO-
My €€ IOJIy4aroT B MOMEHT IpoBeaeHus onbiTa u3 KNO,:
KNO, + HCI = HNO, + KCI

B mpobupky Hamuth ~ 1- 2 MJ pacTBopa MOYEBHHBI, JOOABUTH
HECKOJIbKO KPUCTAJUIMKOB HUTPUTA HATPUSA U ~ 1 MJI COJISTHOM KUCIOTBI.
Peaknns npoTekaeT SJHEPTUYHO C BBIICICHUEM Iasa.
Bosnee noapoOHas cxema peakuuu ctp. 233.

H,N—CO—-NH, + 2HNO, __, 2N, +CO, + 3H,0
MOYCBHUHA

Onvim 3. Paznoscenue movesunvl npu 2uopousze

Peaxmuewvi: moueBuna 10%-Hb1l pacTBOp, U3BECTKOBAS BOJIA.
Xoo pabomor: B ipoObUpKy HamuTh ~ 1- 2 MJI pacTBopa MOYEBHUHBI, J10-
0aBUTHh ~ 2 MJI U3BECTKOBOM BOJIbI, CMECh HarpeTh. Peakiiusi mpoTekaer
C BBIJICJICHHEM Ta3a (Kakoil 97To raz? — oOHapy>KUTh IO 3araxy), BhIje-
JSIIOIIMIACS Ta3 BBI3bIBAET MOCHUHEHUE KPACHOW JIAKMYCOBOW OYMaKKu
(BnaxkHas JJakMycoBasi OyMakka 3aKperIsieTCss Y BBIXOJHOTO OTBEPCTHUS
IPOOUPKH).

MoueBuna ruaponusyercs non aevcrsuem Ca(OH),, naBas am-
MUAK U YTOJBHYIO KHCJIOTY, KoTopas pasznaraercs Ha CO, u H,O.

H,N-CO-NH, +2H,0 2NH3+HO}CO ;OH

MOYEBHHA ' CO, H>O

CO, , pearupys ¢ Ca(OH),, oOpazyercs HepacTBopuMbIil ocagok CaCO;
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Onwvim 4. Pa3znoicenue mouesunsl npu Hazpesanuu

Peaxmuevl: moueBrHa (mopoinok), rugpokcua Hatpus 10%-Hbli pac-
TBOp, Tuapokcusl ammonusi 10%-Hbiil pactBop, cyiabdar meau 1%-Hbri
pacTBop.

Xoo pabomul: B IpoOUPKY MTOMECTUTh CYXYH0 MOYEBHHY (BBICOTA CIIOS
~0,5-1 cm), Harpetb Moueuny g0 miasnerus (Tmr 132°C) u npomon-
’KaTh HarpeBaTh, [IOKa paciuiaB He 3arBepiaceT. [IpokanuBanue TBEpION
MacChl MPOBOAUTH JI0 MOJHOTO MPEKPAIICHUS BbIICICHNS aMMHAKa: UH-
JUKATOP — KpacHasi JaKMyCOBasi OyMaXkKa, KOTOpasi 3aKperiieTcsl y Bbl-
XOJTHOIO OTBEpPCTUSI NMPOOMPKH, aMMHUAK BbI3BIBAET MOCUHEHHE Kpac-
HOM JJaKMYCOBOM OyMaXKKH.

[Tocne oxyaxxaeHust NpOOMPKHU Ha BO31yX€E, K COAEPKUMOMY MPO-
Oupku 700aBUTH ~ 1- 2 M1 pacTBOpa IIEJIOUYH, CMECh BCTPSAXHYTh, 1aTh
HEMHOTI'O OTCTOSITBCSL U CIIUTh KUAKOCTh B APYryro pooupky. Jloba-
BUTH K pacTBOpY | Karuio cynbdaTra MEAu, pacTBOp MPUOOPETAET po30-
gamo-ghuonemogoke okpauiuganue - KAMECTBEHHAsI pEaKIUs HA aMu/-
Hyto rpyrmy — CO-NH -

Ilpumeuanue: U30BITOK cylbdaTa MeIU BPEACH, TaK KaK BBI3bIBAET CH-
HEE OKpallIMBaHHE PAaCTBOpPAa U MAaCKUPYET XapaKTEPHYIO PO30BYIO OK-
packy.

K HepacTBOpuBILIEMYCSl OCTAaTKy J00aBUThH 1 MJI BOJbI U KUIISITUTh
cMech 1-2 MUH., OXJIaiuTh. 3aTeM J00aBUTh | MJI THAPOKCHIA aMMO-
HUA U 1 xammo cynbdarta Menu — o0pasyeTcsi CUPEHEBOro I[BeTa oca-
JIOK KOMIUIEKCHOM MEIHOM COJM LUAHYPOBOM KUCIIOTHI.

JlaGopaTopnas padora Ne9
Tema: AMUHOKHCJIOTHI. beJIkn

OCO00EeHHOCT, XMMHHU aMHHOKMCIIOT U OEJIKOB 3aKJIIoYaeTcs B
HaJIM4YMHN MHOI'OYHMCIICHHBIX Ka4YCCTBCHHBIX (I_IBGTHBIX) peaKHHﬁ, CO-

CTaBJpIIOIMX B CBOC BPEMsI OCHOBY XUMHUYCCKOT'O aHAJIN3a OEJIKOB.
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B HacTosiee BpeMsi, KOrjja UCCIeI0BaHUE MPOBOJUTCA C MTOMO-
b0 (PU3UKO-XUMHUECKUX METOJIOB, MHOTHE KauyeCTBEHHBIC PEaKIINH
BCE K€ COXPAHAIOT CBOE 3HAYEHHE, a HEKOTOPbIE MPUMEHSIOTCS Jis
OOHapyKEHUs aMUHOKHUCJIIOT MPU XPOMATOrpaPpUIECKOM aHAU3E.

KauecTtBeHHOE€ OOHapykeHHE OCJIIKOB OCHOBAHO Ha JBYX THIIaX
peakiuii: a) Mo MeNnTUIHBIM CBA35SM OCIKOBOM MOJIEKYJIbI;

0) MO0 aMMHOKUCIIOTHBIM pajiKajiaM B €€ CTPYKTYpe.
Bce oHM Ha BNOJHE OYEBUIHOM OCHOBAHMU HA3BIBAIOTCS yBem-

HbIMU peakyusiAmMu.

Onwvim 1. Oonapysicenue nenmuoHbIX cé:a3ell 8 DeKax
(buypemosas peaxuus)

Peaxkmuewt: siuunbii 0enok (1%-wb1ii pactBop), 10%-HBIIT pacTBOp
NaOH , 10%-nb1ii pactBop CuSOQOy.
Xo00 paoomur: B npoOUpKy HaIUTh 5 Kanenb 1%-Horo pactopa sud-
Horo Oenka, 5 kanenb 10%-noro pactBopa NaOH u 1 kammo 10%-Horo
pactBopa CuSQ,. IlosBusiercsi KpacHo-gpuonemogoe (Wi cuHe-
¢uonemoesoe) oxpaBaHue.

B wenounom pacmeope npu oobasnrenuu cyivghama meou maxue
sewecmea Kaxk ouypem, nenmuobvl u OeixKu oopazyrm KOMNIEKCHblEe CO-
JU, OKpauieHHvle 8 huoaemosvlii ysem. Ima peaxyusi 00yC1081eHd Ha-

auyuem nenmuorou ceasu —NH-CO —

[Ipu manou KoHIEHTpaIUK OElKa B pacTBOpPE OMYpETOBYIO peak-
[IUIO TIPOBOJAT clieytomuM oopa3zoM. B mpodupky Hamuth 20 Kamnemnb
10%-noro pactBopa NaOH , no0aButh 1-2 xamm 1%-Horo pactBopa
CuSO4 u mepemeniatb. 3aTreMm, MO CTEHKE MPOOUPKU OCTOPOIKHO OIMYC-
TUTh pa30aBJICHHBIN pacTBOp Oelika, HE JOMYCKas €ro CMEIIMBAHUS CO
menounbiM pactBopom CuSO,. Ha rpanwuiie aByX ClIO€B KUJIKOCTH 00-

pazyercst ((UOJIETOBOE KOJBIIO.
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Onvim 2. Hunzuopunoeas peakuyusn Ha O-aMUHOKUCIOM bl

HunruapuHoBas peakius siBjisieTcss ogHor u3 crapeumux (1910),
HO IIMPOKO MPUMEHSIEMBIX JI0 HACTOSIIIErO BPEMEHM, LIBETHBIX pEak-
1A HA O.-aMUHOKHUCIIOTHI. TeM He MeHee mpupoaa BceX 00pa3yrouxcs
OKpalI€HHBIX TPOAYKTOB JJO CUX MOP OKOHYATEIbHO HE YCTAHOBJICHA.

Peaknusi ocHOBaHa Ha B3aMMOJIEUCTBMHU aMUHOTPYMIBI CBOOO/I-
HBIX aMHUHOKHUCJIOT ¥ aMUHHBIX TPy OEJKOBON MOJIEKYJIbI C HUHTHU/I-
puHoM. IIpu HarpeBaHUU O-aMUHOKHUCIOT C HUHTHUJPUHOM MOSIBIISAECTCS
CHHEE OKpalluBaHHE. DTO OOBICHSIETCS TEM, YTO MPHU B3aUMOJICUCTBUU
C HUHTHIPUHOM O-aMUHOKHUCIIOTHI OKHUCIISIIOTCS M PaclajarTcs ¢ 00-
pa3soBaHMEM aMMMaKa, ajJpJEeTUAA U YIrOJIbHOM KHCJIOTHL. HuHruapux
BOCCTAHABJIMBAETCS U KOHJACHCUPYETCS C APYroM 4aCTULEH HUHTUAPU-
Ha U amMMuakoMm. B pesynbTare oOpasyercsi CIOKHOE COCAUHEHUE MY-
PEKCUAHOTO CTPOCHMS, OKPAIIEHHOE B CUHUI yeem (NPOIUH U OKCU-
NpOIUH PEArupyIOT ¢ HUHTHAPUHOM C O00Opa3oBaHUEM C OOpa3oBaHUEM
HCETIMOU OKPACKU).

[Ipu mpoBeneHUH 3TOM PEAKUUUA B OPTaHUYECKOM PACTBOPUTEIE

(aieToHe, 3TaHONE W T.1.) HAOIIOIAETCS pa3iuyHas OKpacka pacTBopa
(romy0ast, (uosieToBas, KpacHas U T.J.) B 3aBUCUMOCTH OT IIPUPOJIbI pa-
JIMKaJIa UICXOJIHOU OL- aMUHOKHUCIIOTHI
Peaxkmuegwi: 0,1%-nb111 pactBop riunnHa; 0,1%-HbIM pacTBOP HUHTUA-
pHHa.
Xo00 pabomuer: Hamutes B npobupky 5 kanensb 0,1%-Horo pactsopa riu-
nrnHa u 2-3 xamm 0,1%-Horo pactBopa HuHruapuHa. CoaepKuMoe
NpOOUPKU HArpeth 10 KumneHusa. Yepe3 1-2 MUH. MOSIBIsSETCS PO30BOE,
KpacHOe, a 3aTeM cuHee OKpamiunBaHue. I[Ipy CTOSSHUM MHTEHCHUBHOCTH
OKpAacCKH yBEIUYUBAETCHI.

Oonako sma peakyus HecneyupuuHa, max Kax oKpauieHHvle npo-

()yKI’I’Zbl C HMHZM()puHOM oarom He MoJIbKO O-AMUHOKUCTIOMb] (KaK MHO-

eue ouUbOYHO CUUmarom), Ho U B-aMuHOKUCIOMbL, A MAKICe AM- MUAK,
nepeuuHble U BMOPUYHBIE AMUHBL, MOYEBUHA, OENKU U PO OPYeUX CO-
OUHEHUT, COOePHCAUUX AMUHOSDYNT).
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Onvim 3. Kcanmonpomeunoeas peaxyus

[Ipu HarpeBaHuM OOJIBLIIMHCTBA PACTBOPOB OEIKOB C KOHIIEHTPHU-
POBAHHOM a30THOM KHCJIOTOM >KUAKOCTb OKpAIMBACTCS B JIUMOHHO-
JHcenmolil ygem, TEPEXONAINNA NPU MOAUICIAYNBAHUN B OPAHICEBbLIL
user. KcantonporenHoBas peakuusi (rped. «KCaHmocy - KENThIN ) JaeT
BO3MOKHOCTh OOHApYy>KHMBaTh MPUCYTCTBUE B MOJIEKYJIE OelKa IUKIIHU-
YECKUX aMUHOKUCIIOT — PeHUNANaHUHA, MUPO3UHa u mpunmogana.

Peakuuio 00yCIOBIMBAOT HAXOASIIMECS B MOJIEKYJIE OEIKOB Ha-
3BaHHBIE BBIIIE AMUHOKHUCIIOThI, apOMaTUYECKUE KOJIbLA KOTOPBIX MOJI-
BEPraloTcsid HUTPOBAHMIO, B pe3yjibTaTe OOpa3yrOTCSd HUTPOIPOU3BOI-
Hble OEJKOB, OKpauleHHbIE B kenThlil 1BeT. Ilocnennue mpu npobasie-
HUU LIEJI0YU NPEBPAILIAIOTCSA B COJMM XUHOUJIHOM CTPYKTYpPBI, OKpalIEH-
HBI€ B OPaH>KEBBIN LIBET.

benku, B KOTOPBIX MUKINYECKUE aMUHOKHUCIIOTHI OTCYTCTBYIOT, HE
JAI0T KCAHTONMPOTEMHOBOM PEAKIIUU (HAIIPUMED, KETATHH).

Peaxkmuewt: 0,1%-np1i1 pacTBOpa ¢eHuNamaHnHa (MOXXHO HMCIOIb30-
Bath 0,1%-HbIl pacTBOp THpo3uHa wiu Tpunrtodana), HNO; koHil.,
NH,OH xkonu. (mmu 30%-wbiii pactBop NaOH), suunsiit 6emok (1%-
HBIH pacTBOP).

Xo00 paoomwi: B npobupky Hanuth 5 kanenb 0,1%-Horo pactBopa (e-
HUJanaHuHa (MOXHO ucnoiab3oBaTh 0,1%-HbI pacTBOp TUPO3MHA WM
0,1%-nb1l1 pacTBOp TpuntodaHa), 100aBUTh 2-3 KAl KOHIIEHTPHUPO-
BanHOM HNO; wm Harpers. JKWAKOCTH OKpAIIMBAECTCA B JIUMOHHO-
sceamutit 1iBeT. PacTBOp oxnaauth, 700aBUTh 10 Kamenb KOHIIEHTPUPO-
Ba"nHoro pactBopa NH,OH (umu 30%-noro pactBopa NaOH). Ilpu
3TOM JKEJITasi OKpacka MepexoauT B opamxcesyrw. Eciu nns peakuuu
B3ST pacTtBOp Oenka (2 mi1), TO mocjie 100aBaeHUs KOHLIEHTPUPOBAHHOMN
HNO; (5-10 xanenb) mosBisieTcs OCaAoOK, KOTOPBIM MPU HArpeBaHHUU
OKpaIlIMBAETCs B JKEITHIM I11BeT, mocie podaBimenuss NH,OH, wim

NaOH, - B opaH€eBbIH 1IBET.
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Onwvim 4. Peakyusa na mupo3un

Peakius 00ycioBieHa HaJIUMYUEM B MOJIEKYJie OeKka aMUHOKHC-
JIOTHI TUPO3UH, UMEIOIIEH B CBOEM COCTaBE (heHOIbHYIO 2pYNnY, KOTO-
pasi py HarpEeBaHUU C PEAKTUBOM MIIIJIOHA (CMECh HUTPATOB U HUT-
PUTOB PTYTH, PACTBOPEHHBIX B KOHIIEHTPUPOBAHHOM a30THON KUCIIOTE)
JaeT 0CaJlOK KpacHozo yeema. B pe3ynbpTare peakuuu odpa3yercs HUT-
PO30TUPO3UH, KOTOPBIN MIPU HATPEBAHUU, IPUCOCTUHSSI PTYTh, MIpe-
BpAILAETCsI B PTYTHYIO COJIb KPACHO20 1IBETA.

OH OHg
N=0
/
Hg'?, HNO;
+ HgN02 > + HQO

| NH, | NH,

CH, - CH - COOH CH, - CH - COOH
TUPO3UH PTYTHOE COCIMHEHHUE TUPO3NHA

[TouTu Bce O€NIKY 1at0T MUJUIOHOBYIO PEAKIIMIO, TaK KaK B UX CO-
CTaB BXOJUT aMHUHOKHCIIOTAa TUPO3HH.
Peaxmuent: suunbiii 6en0k (1%-ublid pacTBOp), PeakTuB MusuioHa.
Xo00 pabomer: B nipoOupKy HaIUTh 2 MJT pacTBopa Oeska u 6-8 Kanenb
peakTuBa MuioHa U MEIJICHHO HarpeThb. BHauane nospisieTcs Oemnblit
0CaJI0K, KOTOPBII IIpH HArPEBAHUHU OKPAIIIMBAETCS B KUPITMYHO- Kpac-
HbIi 11BeT. Hamo u3berath n30bITKa peakTiBa Muuiona, Tak kak HNO;
MOXET JIaTh KEJITOE OKpalluBaHue (KCAaHTOIIPOTEHHOBAS peak- 1),
MaCKHUPYIOIIee PEaKIMio Ha TUPO3HH.
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Onwvim 5. Peaxkyusa na mpunmodgan (peaxuus Illynvya-Pacnaiinn

Peaxmuewt: 0,1%-nb1ii pactBop Tpunrtodana, 10%-HbIit pacTBOp caxa-
posbl, H,SO4 KoHIL

Xo00 pabomer: B npobupky Hamuth 5 kanens 0,1%-Horo pactBopa
Tpunrodana, 1o006aBuTh Karao 10%-Horo pacTBopa caxapo3bl U OCTO-
POXHO IO CTEHKE MPOOUPKHU JOOABUTH PaBHBIN 00BEM KOHILIEHTPUPO-
BanHoil H,SO, Ha rpanuiie n1ByX kuakocTeni oopa3syercs euuiHeso-
KpacHoe KoJibyo. B kutisiieit BoasiHON OaHe oKkpacka o0pa3yercst Obl-
CTpee.

CylHOCTh peakuuu CBOAUTCA K TOMY, 4TO noj Biausiauem H, SO,
IPOUCXOAUT THIPOJIA3 CaXapo3bl 1O MOHOCAXapHIOB, KOTOPBIE 00€3-
BOXKHUBAIOTCS, IpeBpaniasich B okcumetuindypdypoi. Tpunrodan, pea-
rupys ¢ OKCUMEeTHIPYpDyposoM, TaeT KOMIUIEKC, OKpaIlIeHHBIH B
BUIIHEBO-KPACHBII 1IBET.

OnwIT 6. Peakuus Ha cepocoacprralmue aMMHOKHC/IOTHI

B coctaB Monekya OONbIIMHCTBA OETKOB BXOAST CEPOCOJEpIKA-
II[€ aMUHOKHCJIOTHI — IIUCTEHH, IIMCTUH U MeTHOHUH. [Ipu HarpeBanuu
CO IIETOYbI0 OT 3TUX aMHUHOKHUCJIOT OTHICIUISIETCS cepa B BUJIE CEPO6O-
0opooda, KOTOPhI OOHAPYKUBAIOT B PEAKIIMU C alleTaTOM CBHHIA. Me-
TUOHUH 00Jiee YCTOMYUB M MPHU CIa00M IIEJIOYHOM THIPOJIM3E HE pas-
pymaercs. IIporexkanue peakiuu MOKHO TMPEACTaBUTH CIACAYIOITUMHU

YpPaBHEHUSMU:
Na,S + (CH;-COO),Pb — 2 CH;—COONa + |PbS

MHTEHCUBHOCTh OKPACKHU 3aBHCUT OT KOJHUYECTBA CEPOCOJIEeprKa-
X aMUHOKHUCJIOT B O€JIKE€ U OT KOHILIEHTpaIlMM O€JIKa B pacTBOPE.

Peaxkmuewt: 0,1%-Hb1l1 pacTBOp IIUCTEUHA WA METUOHHUHA, 30%-
HbIil pactBopa NaOH, 5%-nb1ii pactBopa anerata ceuHua(ll), oemnok
silia Hepa30aBJICHHBIN.



327

Xo0 padomst: B ipobupky Hanuth 5 kamenb 0,1%-Horo pactBopa muc-
TEMHA WM METHOHMHA, 5 Kamenb 30%-Horo pactBopa NaOH u ogny
Karmno 5%-Horo pactsopa amerara cBUHUA. [Ipu qiuuTensHOM Harpea-
HUU SKUJAKOCTh OypeeT U BBINAJACT YepHBll 0cadoK Ccyilbduaa
ceunua(Il).

Jlns ananuza Oenka B MpoOUpPKY HaIuTh 1-2 mu Oenka (Oenok sii-
1a Hepa3z0aBJIeHHBIN), N00aBUTH paBHBI 00beM 20%-HOro pacrBopa
NaOH wu 1-2 xamu 0,5%-Horo pactBopa anerara ceunua. Habmogaer-
Csl IOCTENEHHOE NOTEMHEHUE PACTBOPA.

Onvim 7. /luazopeakyuu Ha mMupo3uH, Mpunmopan u 2UcCmuouH
[Tpu moGaBieHNHN MUA30peaKTHBA K IMIEIOYHOMY PACTBOPY TMCTH-
JMHA WM THUPO3MHA PACTBOP NMPUOOPETAET OPAHI;HCEB0-KPACHOE OKpPa-
muBaHue. OKpacka 3aBUCUT OT OOpa30BaHUS a30COSAMHEHUN C OCTaT-
KaMH aMHHOKHUCJIOT — THPO3WHA, TpUnTo(aHa W TUCTHIWHA, KOTOPHIC
BXOJSIT B COCTaB OEIKOBOM MOJEKYJbI. Peakius oOyclioBlIi€Ha TeM,
YTO TUCTUJIMH W TUPO3UH, pearupys ¢ AUa300€H30JICYIb(OKUCIOTOMH,
o0Opa3yeT a30KpacuTeib KPacHo2o 1BETa.
Jlnazopeakiusi UCIONb3YyeTCs Il KOJMYECTBEHHOTO M Kaue-
CTBEHHOTO  OIpPECJICHHUS TUPO3WHA M TUCTUIMHA B OEITKOBBIX
MOJIEKYJIax.

Jna300eH301Ccynb(HOKUCIOTa—0UYE€Hh HEYCTOMYHMBOE COEIUHE-
HUE W TIPU CTOSHHUM Pa3pyIIaeTCs, MOITOMY IMA30THPOBAHHUE CYJIb-
(haHMI0- BOW KUCJIOTHI JIyYIII€ IPOU3BOJUTE ex tempote W Ha XOJIOMY.
Cxema pe- akuuu:

O O
NH Ill-SZO + NaNO, + HCI— N= " -S=0 + NaCl
+OH ‘
H,O
CyJib(paHUJIOBAsI KMCJIOTA Q)

1Ma300€H30JICYIb(OHOBASI KUCIIOTA
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O6p&30BaHPI€ A30KpaCcuTCJsi ¢ TUHCTUAWMHOM MOKXHO IPCACTABHUTDH

CJICIYIOIIEH CXEMOU
CH, - CH- COOH

O
I / \ |
O_S@ N=N + Na,CO; + NH,
Bl R
@

Ma300€H30JICYIb(POKUCIIOTa TUCTUIVH
N
I H2
O CH,—CH-COO O
Il / \ Il
o—@— N—NQ N=N—rv $=0
N-H ONa
_>
Q +
2N&HCO3

KpacHUTENb KPaCHOTO I[BETA

Peaxkmuent: pacTBOp Cysb(haHMIOBOW KUCIOTHI B 2%-HOW COJITHOW KU

ciote (peakTuB rotoBsT pactBopeHueM 0,9 r cynbdaHuI0BOM KUCIIO-
Tl B 9 MJI KOHIIEHTPUPOBAHHOW COJITHOM KHUCJOTHI U JOBOJST BO-
noit 10 100 Mi1; 3TOT pacTBOp MOXKET XPAHUTHCS JUITUTEIBHOE BpEMsi),
5%-nbI1ii pactBop NaNO, , pactBop Na,COs, 0,1%-HbIi1 pacTBOp ruc-
TUJIMHA. X00 padomel: B poOWpKy HaIUTh 3 Kallld pacTBOpa CYJib-
baHuI0BOM KUCIOTH B 2%-HOW COJITHOM KHCJIOTE, M00aBUTh 3 Ka-
i 5%-noro pactBopa NaNO, wu 4 xamm pactBopa Na,COj;. Co-
JepKUMO€E MpoOup- KU nepemeniats. K moimydyeHHOMY 1Ma30peaKTUBY
npubaButh 5 kanens 0,1%-Horo pactBopa ructuanHa. KujakocTh OK-
palIMBaETCsl B KPACHBLI Y8em. AHA3 B TAKOM K€ COOTHOIIEHUH
MPOBOAUTCS U JIJI1 TUPO3UHA, PACTBOP OKPAIIMBAECTCS B OPAHIHCEBO-

KpAacHblil 1BET.
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KoHTpoJib ycBOCHHA TEMBbI
«AMHMIBI KHCJIOT: MOYeBHMHA. AMHUHOKHCJIOTLD).

1. Kakue coenuHeHMs1 Ha3bIBAIOTCS aMUIaMK KUCJI0T? B uem paziu-
gue MKy aMUJIaMu KUCJIOT U aMuHOKHCcIoTamu? Hamucate dop-
MYJIbI CJIEAYIOIIUX COCTMHEHUN: aMU/l IPONMUOHOBOW KHUCJIOTHI,
aMMJ] MacCJISTHON KUCJIOTHI, 0L - aMMHOMACJIsTHAsI KUCJIO0Ta; [3- aMu-
HOMACJIsTHast KUCJIO0Ta.

2. Hamnwucarth ypaBHEHHE peaKkliui 00pa30BaHUs COJIM: a) U3 MOYEBHHBI
Y [IaBEJICBOM KUCJIOTHI, MOYEBUHBI K A30THON KHUCJIOTHI.

3. CrpoeHue MOUYEBUHBI, OUOJOTUYECKOE 3HAUCHHE, IPUMEHEHHUE B
CEIBCKOM XO3SIMCTBE, MTPOMBIILICHHBIM CMOCOO ee MOoTydYeHUS.

4. T'maponu3 MOYEBHUHBI, YCIOBUS NPOBEACHUS TUApon3a. [IpoaykTel
TUJIPOJIN3a MOYEBHUHBI.

5. Hanucate ypaBHEHHE B3aUMOICMCTBHS MOYEBUHBI C A30TUCTON KHU-
CJIOTOM, HA3BaTh MPOAYKThI PEAKIIUH.

6. Kaxnas aMMHOKHCJIOTa UMEET CBOIO U303JICKTPUYECKYIO TOUKY.
OOBSICHUTB, YTO TAKOE U303JICKTPUUECKAS TOUKA, M302JICKTpHUYe-
CKasl cpeia, OMMOJIAPHBIN HOH.

7. Ha3Batb apoMaTU4ECKUE aMUHOKHUCIIOThI, HAIIUCATh CTPYKTYPHBIE
(opMyJIbl, YKa3aTh HE3AMEHUMYIO KUCIIOTY.

8. B TkaHSX XMBOTHBIX M PACTEHU aMUHOKHUCIIOTHI CPABHUTEIBHO
JIETKO MOABEPratoTCs 1eKapOOKCUIMPOBAHUIO C 00pa30BaHUEM
amMuHOB. [loka3aTe 3TOT mpouecc Ha mpuMepe 1eKapOOKCHUINPOBA-
HUS TpUnTodaHa.

9. IIpoTenHOreHHbIE aMUHOKHUCIIOTHI BCTYIAIOT B PEAKIIMIO TOJIUKOH-
neHcanuu ¢ oopasoBanremM nentuaoB. Hamucats cxemy o6pasoBa-
HUS TPUNIENTUIA U3 MOJIEKYJIbl aJlaHUHA, MOJIEKYJIbI JIU3UHA U MO-
JeKynbl cepuHa. Ha3BaTe Tpunentu.

10. Yro takoe agunentua? Hanucats ypaBHEHHUS peakMK HOJIYYEHUS

AUTENTHIA U3 TpUNTO(aHa U acliaparuHOBOM KUCIIOTHI.
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11. benok — BEICOKOMOJIEKYJIsipHOE coeauHenue (onononumep). Cyiie-
CTBYET MEpBUYHAS, BTOPUYHAS, TPETUYHAS U YSTBEPTUIHAS CTPYK-
Typa Oenka. [lepBuuHas cTpykTypa Oenka, onpeaeneHue, o0opa3o-
BaHHE.

12. BropuuHas cTpykTypa Oelika, TUIIBI BTOPUYHOM CTPYKTYPHI OeJKa,
KaK OHM M300pakaroTcsl.

13. B mabopaTopHbIX YCIOBHUSX MO JSHCTBUEM a30TUCTON KUCTIOTHI
IPOUCXOAUT JI€3aMUHUPOBAHUE OL-aMUHOKHCJIOT, OHH TpEBpaIlia-
IOTCSI B COOTBETCTBYIOIINE OL-THAPOKCUKUCIIOTHI C BBIJICIICHUEM Ta-
3000pa3Horo azota. Hamucars cxemy 3TOro mporecca Ha nmpuMepe
acraparmHOBOM KUCJIOTHI, HA3BaTh MPOIYKT PEAKIIHH.



OCHOBHBIE PEKOMEHJIAIIUHA 110 BBIINIOJIHEHUIO U
O®OPMJIEHUIO KOHTPOJIBHOM PABOTHI

[IpucTtynaTe K BBINOJHEHUIO KOHTPOJBHON pPabdOThl MOKHO
JUIIb TIOCJIE U3YYEHUS AUCUUIUIMHBI B COOTBETCTBHM C MPOIrpaM-
Moii. HeoOX0oarMO MOMHHUTB, YTO MPOTrpaMMa JTUCLUILUIMHBI €AUHAs
IUIsl CTYJIEHTOB COOTBETCTBYIOIIETO HAIpaBJEHUs MOATOTOBKU He-
3aBUCHUMO OT (popM OOyUEHHUS.

. KOHTpOJIbHAsi paboTa SIBISETCA KPUTEPUEM MOATO-
TOBKH CTYAEHTa-3a0YHMKA K SK3aMEHAIMOHHOUN CECCUH, TTO3TOMY
JUIIb CAMOCTOSATEIbHOE BBINOJHEHNE KOHTPOJIBHOU pabOTHI SIB-
JSI€TCS 3aJI0MOM YCIEIIHOW CIaYy YK3aMEeHa 10 JUCLUILINHE;

. BBIOEpUTE CBOM BapHaHT KOHTPOJIbHOW pabOThI B

COOTBETCTBUU C TMoOcieaHed  uudpoid Homepa 3a4eTHOU

KHIDKKH;
. oOpatuTe BHUMAaHHE: HyMepauus
3aJaHUil - 10 pa3aejaM;
. Ha BOIIPOCHI, M3JIOKCHHBIC B 3a/IaHUAX (TTOJIHAS 3a-

UCh BONpoca o0si3aTenbHa), CIeayeT OTBEYaTh MO CYIIECTBY,
HE TIePeNHChIBasi MHOTOCTPAHUYHBIX TEKCTOB U3 KHMUT

. OJIMHAKOBO HEJOMYCTUMBbI KaK TOJBKO TEKCTOBBIC
OTBETHl 0€3 (GOopMysl U ypaBHEHUHN peakUuid, TaK U OTBETHI B
BUJI€ GOPMYJ U YpaBHEHUM 0€3 TEKCTa;

. 3aJlaHusl COCTABJICHbI TAKUM 00pa3oM, 4TO OHH CO-
OTBETCTBYIOT OCHOBHBIM pa3jieliaM IPOrpamMMbl, TO3TOMY pe-

KOMEH/IyE€TCS BBITIOJIHATh KOHTPOJIBHYIO paOOTy MOATAITHO, IO
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Mepe U3y4eHUs Pas3eioB;

. CTyJI€HTaM, HE HMECIOIHUM JOCTaTOYHOTO YPOBHS
MOATOTOBKH TI0 XMMHUH B 00bEMe CpPeTHEH ITKOJIbI, pEKOMCH-
IyEeTCS TMPEABAPUTEIHHO M3YyYHTh YKa3aHHBIA KypC IO IIOCO-
OMSAM JIJIS TIOCTYIIAIONINUX B BY3HI;

. B KOHIIE pabOTHl HEOOXOAMMO yKa3aTh HCIIOJIb30-
BaHHYIO JINTEPATYPY, IPOCTABUTH JIaTy BHITIOJTHEHUS PaOOTHI;

. HanOoJiee CIoXKHBIC IS Bac 3amaHus MOXHO BBI-
MIOJIHATH B TIEPHOJI CECCUU Ha OCHOBE JICKIIUK WUIM KOHCYJIbTa-
UM TIPENIOJaBaTEeNs;

u paboTa npeAcTaBiIsieTcss Ha Kadeapy s IMpoBep-
KM HE TIO3JTHEE, YeM 3a IATh JTHEH 10 dK3aMeHa;

n Ha TUTYJBHOM JHCTe (0Opaser JaeTcs METOIu-
CTOM 3204YHOr0 OOy4eHHs]) HEoOXOAMMO O0fA3aTEIbHO YKa-

34Tb HOMCD 3a4E€THON KHMKKH.
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TABJINIIA 3AJAHUAN 1JI51 KOHTPOJIBHOM PABOTHI

Ilocnenusis
udpa Home-

pa 3a4eTHOU

Howmepa 3ananuit

KHWKKH
1,1; 2.2; 3.10; 4.16; 5.12; 6.1; 7.1; 8.8;
0 9.12; 10,8; 11.20; 12.15; 13.16; 14.10;
1.4, 23; 39, 4.2; 5.13; 6.10; 7.2; 8.4;
1 9.13; 104; 11.9; 12.9; 13.2; 14.13;
1.5; 2.4; 3.8; 4.3; 5.14; 6.3; 74; 8.7;
2 94; 10.3; 11.2; 12.2; 12.12; 13.14; 14.4;
1.6; 2.1; 3.7, 4.19; 5.15; 6.4; 7.5; 8.3;
3 9.3; 10,6; 11.7; 12.7; 12.12; 13.4; 14,7;
1,7; 2.6; 36; 4.5; 5.16; 6.5; 7.6; 8.2;
4 10,7, 11.6; 12.6; 13.5; 14.6; 14.16;
1,9; 2.7, 3.5; 4.11; 5.1; 6.8; 7.7, 8.10;
5 9.1; 10,9; 11.5; 12.15;  13.6; 14.18;
1,10; 2.8; 34; 4.7, 5.2; 6.16; 7.9;
6 8.9; 9.8; 10,10, 11.4; 2.4; 13.7; 14.2;
1,11; 2.10; 3.3; 458; 53; 6.17; 7.10;
7 8.6; 9.9; 10,11; 11.3; 12.3; 13.8; 14.20;
1.23; 2.14; 3.2; 4.14; 5.4; 6.18; 7.12;
8 8.5; 9.10; 10,16; 1.12;  2.9; 13.20; 14.21;
1,17; 2.9; 3.1; 4.15; 5.5; 6.19; 7.8;
9 8.1; 9.11; 10.19; 11.11; 12.1; 13.10; 14.5;




3AJIAHUS JIJISI KOHTPOJIBHOM PABOTBI

Pa3pgesn 1. BaxkHelmue XuMru4eCKue MOHATHS M 3AKOHbI

1.1 OcHOBHBIE ATalBlI Pa3BUTUS ATOMHO-MOJIEKYJIIPHOTO YUEHUS
B xumuu. JlaliTe onpeieieHre OCHOBHBIM MOHATHSM: aTOM, MOJIEKYJIa,
OTHOCUTEJbHAs aTOMHAas W OTHOCHTENbHAas MOJICKYJIsIpHas macca,
MOJIb, MOJISIpHAS Macca.

1.2. 3akoH coxpanenust Mmaccol Beuiects M.B. JlomoHOCOBa, €ro
3HAYEHUE B XUMHHU. B3anMOCBI3b MEXJIYy MAacCOM W JIHEPrueu Io
A.DUWHIITENHY.

1.3. 3akoH mocTosHCTBa cocrtaBa. JlanbToOHHUABL. bepToyubl.
[IpuBenuTe mpumMepsl.

1.4. Jlalite onpeneneHUe 3KBUBAJIECHTa MPOCTOTO BEUIECTBA; K-
BHUBAJICHTA CJIOXKHOTO BelecTBa. Paccuurtaiite MOISIpHBIE MacChl JK-
BUBAJICHTOB CJICIYIOIMIMX BEIICCTB: aJIFOMUHUIN; THAPOKCU] KaJIbITUS;
optodocdopHas kucnota, cyabhar xpoma (III).

1.5. 3akon ABoraapo. Cneactsue u3 3akoHa ABoraapo. Kakou
00bEM MPU HOPMATBHBIX YCIOBUSIX 3aHUMAIOT: a) KUCIOPO Maccoi 4
rpaMmma: aMMuak maccou 51 rpamm ?

1.6. Uucno Aoraapo. CKOJIBKO MOJEKYJN COAEPKUTCA B 3 MII
BOJIOPOJIa MPU HOPMAJIbHBIX yCIOBUSIX? CKOJIBKO MOHOB HATPHS CO-
nepxurcs B 10 rpammax ruipokcuia HaTpus?

1.7. Yucno ABoragpo. B kakom kosuuecTBe (MOJb) BEIIECTBA
cyasdarta Kamms comepxurcs: a) 3,01x10% atomoB kuciopona; 6)
3,01x10> atoMoB Kamus; B) 16 rpammoB cepbl?

1.8. JlaWiTe omnpenelieHHE SKBHUBAJICHTA IPOCTOrO BEIIECTBA;

CJIOKHOI'O BE€IICCTBA. PaccuwnTaiite MOJIIPHBIC MACChbl DKBHUBAJICHTOB
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CIeAyIOIUX BemlecTB: ruapokcun xenesa (I11); cepnas kucnora; Oa-
pUIi; HUTPAT ATFOMUHMUSL.

1.9. ®ochop obpasyeT ABa pazIMUHBIX IO COCTABY XJIOPHUJA:
PCl; u PCls. DkBUBaJI€HT KaKOro AJIEMEHTAa COXPAHSIETCS B ATHUX CO-
eAMHEHUAX MOCTOSIHHBIM: (hochopa mim xjopa? OTBEeT 000CHYMTE.

1.10. Bribepute mpaBuiibHbIE 3HAYEHHS SKBUBAJICHTHBIX OOBE-
MOB KHCJIOpOJa U BOJIOPO/ia P HOPMAJIbHBIX ycioBusix:  a) 11,2 1
O,u 224n1H,; 06)11,210,ull,2nH,; B)56n10,u11,21H,.
OTBeT 00OCHYHTE.

1.11. OnnHakoBa a1 MOJIIpHAsE Macca SKBUBAJIEHTA JKEJIe3a B CO-
equneHusx FeSO4u Fey(SO4)3? OTBET 000CHYIHTE pacueTaMu.

Paccunraiite MOJISIpHBIE MAacChl SKBHUBAJICHTA CIECAYIOIIUX CO-
equHeHuit: okcuna yriaeponaa (IV); yronpHas kuciora; kapooHaT Xpo-
ma(Ill); ruapoxcun xpoma(Ill).

1.12. PaccunraiiTe MOJSIpHBIE MAacChl SKBUBAJICHTA CIICIYOIINX
coeauHeHuit: optodochopHas Kuciora, oprodocdar OGapus; OKCHUI
dbochopa(V), ruapokcu 6apusi.

1.13. Onpenenuth MOJISIPHBIE MACChl KBUBAJIECHTOB METalIa U
cepsl, ecnu 3,24 © mertamia obpasyiotr 3,48 r okcuna u 3,72 T Cylib-
dbuna.

1.14. BelunucauTh MOJIIPHYIO MacCy SKBHUBAJIEHTA 3JIEMEHTA, OK-
CHJI KOTOPOTO CONEPKUT 22,2% Kuciopoa.

1.15. Beruucauts aTOMHYIO MaccCy JABYXBAJE€HTHOTO METallja U
ONpPENEINTh, KAKOW ATO MeTall, eciu 8,34 T MeTajlia OKUCIISIIOTCSA
0,680 i kucmopoaa (H.y.).

1.16. Jlns pactBopenus 16,8 r meramna morpedoBanock 14,7 T
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CEepHOM KUCIOTHL. ONpeaesIuTh MOJISIPHYIO MacCy SKBUBAJICHTa METaJ-
Ja ¥ 00beM BBIJICTUBIIETOCS BOA0OPOIa (H.Y.).

1.17. Kako#t o0beM kuciopoja (H.y.) morpedyercs sl peakuuu
c 15 r snemeHTa, MOJisipHAs Macca SKBHUBAJIEHTA KOTOPOro paBHa 3
I/MOJIb-3KB?

1.18. BeIUMCANTh MAaCCOBYIO JOJIKO METAJJIA B €70 OKCHUAE, €CIHU
MOJISIpHAsl Macca SKBUBAJIEHTA MeTaJlJla paBHA 56,2 I/MOJIb-3KB.

1.19. IIpu HOpMaNIbHBIX YCIOBUAX | T BO3ayXa 3aHMMAaET 00beM
773 mu1. Kakoit 00beM 3aiiMET Ta K€ Macca BO3ayXa Ipu 0°C u naBie-
Huu, paBHom 93,3 kIla (700 MM pT. cT.)?

1.20. JlaBieHue raza B 3aKpbITOM COCYJI€ IMPH 12°C paBHo 100
klla (750 MM pT. ct1.). Kakum cTta”eT naBieHue rasa, €Ciid HarpeTh Co-
cyxn no 30°C?

1.21. IIpn 7°C pmaBrneHue rasa B 3aKpBITOM cocyae paBHO 96,0
klla. Kakum cTtaHeT gaBiieHue, €CJiM OXJIaAUTh COCY]I 10 33°C?

1.22. ITpu naBnenunu 98,7 xlla u Temneparype 91°C HEKOTOpOE
KOJIMYECTBO Tra3a 3aHuMaetr oobeM 680 mu. Haittu oObem rasza mpu
HOPMAaJIbHBIX YCJIOBUSIX.

1.23. Kakue yciioBusi Ha3bIBalOT HOpMaJIbHbIMU? Paccuuraiire,
CKOJIBKO JINTPOB KHUCJIOPOJIa, U3MEPEHHOT'O NP HOPMAJIbHBIX YCIJIOBU-
X, oOpasyercs npu paszinoxeHun 2 moisb 0eptosieroBoi cou KClO;
c oopazoBanueM KCIl u O,?

Paznea 2. Ctpoenne aroma. Ilepuoauyeckas cucrema
xuMuuyeckux emMeHToB /.. MenaeieeBa

2.1. OxapakTtepusyiTe cocTaB aToMa (KOJUYECTBO IPOTOHOB,

HEUTPOHOB, JIEKTPOHOB) U HANMIIUTE MOJIHBIE JIEKTPOHHBIE (POpMy-
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Jbl aTOMOB CJICAYIOIIUX 3JIEMEHTOB: YTJEPOJ; XJIOP; MBIIIbIK; MO-
AMO/IEH; CBUHEL. YKaXKUTE€ HOMEP BHELIHErO 3JIEKTPOHHOTO CIOS JJIs
KQXKJIOTO0 M3 yKa3aHHBIX aTOMOB 3JIEMEHTOB, YHCJIO 3JIEKTPOHOB BO
BHEILIHEM CJIO€.

2.2. B3auMocCBs3b MEXAY CTPOCHUEM atoma U CTpykrypou Ile-
PHUOIMYECKON CUCTEMBI XUMUUYeCKuX diemMeHToB JI.M.Menaeneena. Ha
YTO YKa3bIBAIOT: a) MOPSIAKOBBIM HOMEp dJIeMEHTa; 0) HOMep mepuoa,
B KOTOPOM HaxoJauTCs 3jieMeHT? YeMm onpenensieTcs Yuciio SJIEeMEHTOB
B TOM WJIM WHOM mepuojae? DJIeMEHThl KakKuX CeMeucTB (s-, p-, d-, f-
9JIEMEHTHI) HAUUHAIOT M KaKUe - 3aBEPIIAIOT JII000H repuo’?

2.3. Kakue snemeHTsl (McXonasl W3 kiaccudukanuu s-, p-, d-, f-
3JIEMEHTHI) 00pa3yIOT IJIABHbIE U KaKUe — MOOOYHbIEe MoArpymnmbsl? B
yeM MpPUHIUMNHATIBHAS pa3HUIlA B 3alOJIHEHWU BHEIIHEro W Tpe-
BHEIITHETO JJICKTPOHHBIX CJIOEB MEXIY JJIEMEHTAMHU TJIaBHBIX U TIO-
0ounbIx noarpymnmn? Kak 3To cka3zpiBaeTcsi Ha CBOMCTBAX AJIEMEHTOB?

2.4. Yto Takoe OTHOCUTEJIbHAS 3JIEKTPOOTPUIIATEIIBHOCTh aTO-
MOB 3JIeMeHTOB? Kak M3MeHsieTcsl 3Ta XapaKTepUCTHKA T10 MepUoiam
¥ MO TPYIINaM Yy 3JIEMEHTOB TJIaBHBIX moArpynm? Pacmonoxure 3iie-
MEHTBI B TMOPSJIKE YOBIBAHUS OTHOCUTEIIBHOM AJIEKTPOOTPHUIIATEIHHO-
ctu: pochop, XJI0p, KUCIOPOA, MBILIBAK, HATPHUI, MarHUiA.

2.5. OxapakTtepusyite cocTaB aroMa (KOJWYECTBO IPOTOHOB,
HEUTPOHOB, AJEKTPOHOB) M HAIUIIUTE MOJHBIC JIECKTPOHHBIE POpMY-
JIbI CIEIYIOMIMX DJIEMEHTOB: Kuciaopo, dhocdop, THTaH, cypbMa, BHUC-
MYT. YKaKUTE HOMEP BHEITHETO JICKTPOHHOTO CIIOS JJIsSI KaXXJ0TO U3
yKa3aHHBIX 3JIEMEHTOB, YUCJIO 3JIEKTPOHOB BO BHEIIHEM CJIOE.

2.6. Uto siBiIsieTCs OCHOBOM JJISI Pa3A€iCHUs SJIEMEHTOB Ha Me-
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TaJuIbl U HeMeTasuibl? OXapakTepu3yuTe MOJO0KEHUE METAJUIOB B Iie-
puoanyeckon cucreme aeMeHToB [[.M.MenneneeBa. Kakue meramis
SBJISIIOTCST HanboJiee akTuBHbBIMU? [Touemy?

2.77. Uro Ha3piBaeTcs okucaureneMm? Kak M3MEHSIOTCS OKHUCIU-
TEJIbHBIE CBOWCTBA B IEPHOJAX M Ipynmnax y aTOMOB JJIEMEHTOB
IJIaBHBIX MOATPYNI? ATOMBI KaKUX 3JIEMEHTOB MPOSBISIOT Hanbosee
BBIPAYKEHHbBIE OKUCIIUTEIIbHBIE CBOMCTBA?

2.8. Uro HazpiBaeTcsi BoccTaHoBUTENEM? Kak M3MEHSIOTCA BOC-
CTAHOBUTEJIBHBIE CBOMCTBA B IIEPUOJAaX M IPyNNax y aTOMOB 3JIEMEH-
TOB TJIABHBIX MOArpynn? ATOMBI KaKUX 3JEMEHTOB MPOSIBISIOT Hau-
0oJee BbIpaXKeHHbIE BOCCTAHOBUTEbHBIE CBOMCTBA CBOMCTBA?

2.9. Kakue BaxHEUIIINE YACTUIBI BXOJISIT B COCTAB sijpa aroMa?
VYKaxuTe uX XapakTepucTHKH (3aps, Macca). YTo Takoe U30TOMbI?
Kakwne nzorornsl Ha3pIBarOTCA paaroakTuBHeIiMU? [louemy y snemMen-
TOB KOHIIA IEPUOJIUYECKON CUCTEMBI (HAUMHAs C KaKOro 3JIeMeHTa?)
BCE€ U30TOIbI pajnoakTuBHbIe? [IpMeHeHre N30TONOB B OUOJIOTHH.

2.10. OxapakTepu3ynTe 1o NOJOKEHUIO B IEPUOJNYECKOMN CUC-
TE€ME AJIEMEHTHI IIaBHOM NOArpynsl VII rpymmnel nepuoandeckou
CUCTEMBI Ha IPUMEPE XJI0pa (3JIEKTPOHHOE CTPOCHUE, BO3MOMKHBIE
CTEIIEHU OKUCIICHUS, BOJOPOJIHBIE U KUCIOPOJAHBIE COCAUHEHHUS, UX
CBOMCTBA). B ueM 3akitouaroTcs U 4eM 0ObSICHAIOTCS OCOOCHHOCTHU
CBOMCTB (hTopa’?

2.11. Oxapakrepu3yiTe Mo MOJ0KEHUIO B NEPUOAUUYECKON CHUC-
TEME DJIEMEHTHl TJIaBHOM MOArpynmsl VI rpymnmsl OEpUOAAYECKOU
CUCTEMBbl Ha MpPUMEpPE CEpbl (DJIEKTPOHHOE CTPOCHHUE, BO3MOXKHBIE

CTCIICHU OKHUCJICHUS, BOLJOPOAHBLIC M KHCJIIOPOAHBIC COCAWHCHHA, UX
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cBOMcTBa). B yeM 3akitouaroTcs M 4eM OOBSICHAIOTCS OCOOCHHOCTHU
CBOWCTB KHCJIOpOIa?

2.12. OxapakTepu3yliTe MO MOJOKECHUIO B NEPUOUYECKON CHUC-
TEME 3JIEMEHTHI IJIaBHOM NOArPYNIbl V IPYIIIbl IEPUOJUYECKON CUC-
TeMbl Ha mpumepe Qocdopa (JIEKTPOHHOE CTPOCHHE, BO3MOKHbBIE
CTENEHU OKHUCJIEHUS, BOJIOPOJHBIE U KHUCIOPOJHBIE COCIUHEHUS, UX
cBOMCTBa). B yeM 3akitouaroTcs M 4eM OOBSICHAIOTCS OCOOCHHOCTHU
CBOWCTB a30T1a?

2.13. OxapakTepu3ylTe MO MOJIOKEHUIO B NEPUOUYECKON CHUC-
TEME DJIEMEHTHl TJIaBHOM MOArpynmsl VI rpymnmsl OEpUOAAYECKOU
CUCTEMBI Ha IpUMepe yriiepoa (3J1€KTPOHHOE CTPOEHUE, BO3MOKHBIE
CTENEHU OKHUCJIEHUS, BOJIOPOJIHBIE U KHUCIOPOJHBIE COCIUHEHUS, UX
CBOMCTBa). B uem 3akio4aroTcs M 9eM OOBICHSIIOTCS OCOOSHHOCTH U
MHOT000pa3re CBOMCTB COCIMHEHUN yriaepoaa?

2.14. Yto Takoe OTHOCHUTEINIbHAS JIEKTPOOTPULATEIBHOCTh aTO-
MOB 3JieMeHTOB? Kak u3meHsieTcst 3Ta XapaKTepUCTUKA y aTOMOB dJie-
MEHTOB IJIaBHBIX M MOOOYHBIX nmoArpynmn? Pacnonoxxure 351eMEeHTHI B
Nopsiike yObIBaHUSI OTHOCUTEIBHOMN AJEKTPOOTPULIATEIIBHOCTH: KaJlb-
i, 6pom, drop, hocdop, Kaau.

2.15. OxapakTepusyite cocTaB aTomMa (KOJIMYECTBO MPOTOHOB,
HEUTPOHOB, JIEKTPOHOB) U HANMIIUTE MOJIHBIE JIEKTPOHHBIE (POpMy-
Jbl CHEAYIOIIMX 3JEMEHTOB: a30T; BaHAAWM; CEJIeH; WOJ; BUCMYT.
VYKaxuTe HOMEp BHEIIHETO 3JIEKTPOHHOTO CJIOS JIJISl KaXKJ0TO U3 yKa-

3dHHBIX 3JICMCHTOB, YHUCJIO 3JICKTPOHOB BO BHCIIHEM CJIOC.
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Pa3nes 3. OCHOBBI TEPMOAUHAMUKHA XUMHUYECKUX
MPoLEeccoB

3.1. PaccunTaiiTe KOJIMYECTBO BEIIECTBA KUCIOPOJIa, HEOOXOIH-
moe i mosnydeHust 1000 x>k TeroTsl o peakiuy B CTaHAAPTHBIX
yeaoBuax:  2NO + Oy = 2NO; (), € y4€TOM, 4TO

AR 5,(NO () = 90,3 xJlx/moms; AH'5,(NO, (y) = 33,5
K J[>K/MOJIb.

3.2. BoasHoii ra3 nmpeacTaBisieT co0oil cMeCh paBHBIX 00HEMOB
BoJIoposa u okcuaa yraepoaa(ll). Paccunraiite KOIu4ecTBO TEIIOTHI,
BBIJICIISIIONICHCS] TpU Cxkuranuu 112 1 BoAsiHOro rasa, B3SITOrO MpH
HOPMAaJIbHBIX YCJIOBUSIX.

3.3. 3aBucuT JM TEMIOBOM 3(DPeKT peakuuu OT MPUCYTCTBUS B
cucteMe katanu3atopoB? OTBET 0OOCHYMUTE.

3.4. OObscHUTE, TOYEMY IIPOLIECCHI PACTBOPEHUS BEIIECTB B BO-
JIe MOTYT CaMOIPOU3BOJILHO MPOTEKATh KaK C YHAOTEPMUUYECKUM, TaK
U C DK30TepMHUUECKUM dPpekTom?

3.5. Boraucnuts 3HaueHne AH',oq mis IPOTEKAKOIMX B Opra-
HU3ME PEAKUNUNA OKUCIICHUS TJIFOKO3bIL:

a) CeH 1206 ) = 2C,HsOH (o + 2CO;

0) CeH1206 ) = 607 () + 6CO;z () + 6H20 (),

C YYETOM, UTO

AH 5,(C6H 1206 () = 1273 KJIx/MOIB;

AH 5,(C,H50H () = -277,6 JIx/MOB;

AH’ 5,(CO, (1)) = -393,5 KJIK/MOT;

AH’5,(H20 () = -285,8 kJ[/MOJB.

Kakas u3 3TuX peaxkuuil mocTaBise€T OpraHu3My OOJbIIE dHEP-
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run?

3.6. Ha kadecTBEHHOM ypOBHE (HE NPOU3BOJS BBHIYMCICHHI)
oGocHyiiTe 3HaK AS' CICTYIOLINX POLECCOB:

a)2CO, ) = 2CO;5y

0) 2NH; ¢y = N+ 3Hyp

B)2NO ) + Oy n = 2NO;

3.7. Ilouemy mpu HU3KUX TEMIEpPATypax KPUTECPUEM, OMIPEIe-
JSIIOIIUM  HaMpaBJE€HUE CAMOIPOU3BOJILHOTO MPOTEKAHUS PEAKIINH,
MOKET CIYXUTh 3HAK AH’, a IIPU BBICOKMX TEMIIEpATypaxX TaAKUM
KPUTEPUEM SIBJISICTCS 3HAK AS*?

3.8. O0ocHyiiTe, kakoB 3Hak AG mpornecca TasHUA JbJa MpU
temneparype 263 K: a) AG < 0; 0) AG = 0; B) AG > 0.

3.9. Coxoxensl ¢ oopasoBanneM H,O ) paBHBIE 00BEMBI BOJOPO-
Jla U aleTUJIeHa, B3AThIEe P OJMHAKOBBIX yCIOBUsAX. B kKakom ciydae
BBIJICJIUTCS O0JIbIe TeI10Th? Bo ckoibko pa3?

AH’ 5,(CO, (1y) = -393,5 KJ[K/MOITH;

AH’5,(H20 (1)) = -241,8 xJI/MOIb.

AH 5,(C2H, (1y) = 226,8 K JIK/MOIB;

3.10. Kakue u3 mnepeyucieHHbIX OKCHJIOB MOTYT OBITh BOCCTa-
HOBJIEHBI aimoMuHueM npu 298 K: CuO, FeO, Ca0O, Cr,0;, SnO,. Ot-
BET MOJTBEPAUTE pacyeTaMH.

3.11. Kakue u3 cieayronmx TepMOJUHAMUYECKUX QYHKIUI OT-
HOCATCSI K (DYHKIIMSIM COCTOSIHUSI CUCTEMBI: TEIJI0Ta, SHTAJbIUS, 2H-
Tpomnusi, paboTa paclIMpeHus ra3a, cBoooaHas sHeprusa ['no6o6ca?

3.12. IIpu obpazoBanuu 1 mons razoodpasHoro HF u3 npocteix

BelIECTB BhLAeAMIOCh 270,7 k/[x Tertorel. Uemy paBHA cTaHaapTHas
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SHTAJIBINS 00pa3oBaHus pTopoBogopoaa?

3.13. BeluncIuTh U3BMEHEHHUE CTAHJAPTHOW SHTAIBIIUU CIIEIYIO-
X pPEeaKIUM:

a) CoHg(T) + 3,5 Oy(1r) = 2C0O4(1) + 3H,0(k)

0) C,H5sOH(x) + 30,(1) + 2CO,(1) + 3H,0(k)

3.14. B cmecwu, cocrosimieit u3 22,4 1 dropa u 44,8 1 Bojmopoa,
npousona peakuus. OnpenenuTb U3MEHEHUE CTaHIAPTHOW SHTAJIb-
AU PEAKIIUH.

3.15. Yka3arb 3HaK U3MEHEHUS SHTPOIIUH B IIPOLIECCAX:

a) cropaHue BOJ0OPO/a;

0) pas3ioKeHHE BOJIbl Ha BOJOPOJ U KUCIOPO/I;

Y 3HAK U3MEHEHUS SHTPOIUU B CIEAYIOUIUX PEAKIUIX:

a) NH;(r) + HCI(r) = NH4CI(TB)

0) COCly(r) = CO(r) + Cly(1)

B) PCI3(1) + Cly(r) = PCls(1)

r) Ny(r) + 3Hy(r) = 2NH3(r)

3.16. JIns KaKoro COCTOSIHUSI CUCTEM CHPAaBEJIMBO COOTHOIIIE-

Hue AH = T-AS? [Ins xakux peakuuid 3TO COOTHOLICHUE HEBBIIOJ-

HUMO HU NPU KAKUX YCIOBUAX?
3.17. Bo3amoxHO 1 ipu cTaHAapTHBIX yciaoBusx (298 K) camo-
MIPOU3BOJILHOE TPOTEKAHUE PEAKITUU

H,(r) + Cly(r)= 2HCI(r), ecnu AHp-ttun = — 185 xJIx/Momb 1
ASp-tmn= 20 JIx/(mons-K).
3.18. Bpruuciauts BENMYMHY M3MEHEHUSA CTAHIAPTHOM SHEPTUU

['ubb6ca u ompeAeanuTs BO3MOXKXHOCTh CaMOIPOU3BOJIBLHOIO MpOTEKa-

HHA PCAKIINHN
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Fe,Os(1B) + Hy(1) = 2Fe(1B) + 3H,O(T) ipu TemnepaTypax

300 K u 800 K.

3.19. ChopmynupoBaTh yCIOBHUS CaMOMPOU3BOJIBLHOTO MPOTEKa-
HUS PEAKIIHH, COTPOBOKAAIOIIMNXCS:

a) YBEJIWYECHUEM DHTPOIIUU U DHTANIBIINY;

0) YMEHBIIIEHUEM SHTAJIBIINU U SHTPOIINH;

B) YBEJIMYECHUEM SHTPOIUU U YMEHBILICHUEM SHTAIIBIIUY;

I') YMEHBIICHUEM SHTPOIUU U YBEIUYEHUEM DHTAIBIINU

Pa3znen 4. CkopocTb XMMH4YECKOH peaknuu. XUMH4YeCKOe
paBHOBecHe

4.1. Kak 3aBHCUT CKOPOCTh XMMHUYECKOW pEaKIMd OT KOHIICH-
Tpalui pearupyromux BemectB? Paccunraite, BO CKOJIBKO pa3 yBe-
JUYUTCS CKOPOCTh PEAKIUH B3aUMOJICVICTBUE CEPHOU KUCIIOTHI C TH]I-
POKCUJOM HaTpusl NPU YBEIMYEHUU KOHIIEHTpalMil oOOUX pearu-
PYIOILIMX BEIIECTB B 2 pasa.

4.2. OKHucIeHrue aMMHUaKka UAET M0 YPaBHECHUIO:

2NH3 @) + 202(]") = NQO(]") + 3H20(r)

3anucaTh MaTEMATUUYECKOE BBIPAKEHUE 3aBUCUMOCTH CKOPOCTH
OTOW PEaKLMU OT KOHILIEHTpAlHUN pearupyrolux BemecTts. Paccuu-
TaTh, KAK MU3MEHUTCS CKOPOCTh JAHHOM PEAKUMHU IPU YMEHBIICHUU
KOHIIEHTpAIMU KUCJIOPOJa B 5 pas.

4.3. Kak uzmenurcs ckopocth peakuu 2NO )+ Oy y—2 NO; (),
ecu a) YBEJIMYUTH JIABJICHUE B CUCTEME B 2 pa3a,

0) YMEHBIIIUTh 00bEM CUCTEMBI B 2 pa3a,

B) MOBBICUTH KOHIleHTpanuio NO B 2 pa3a,
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T') MOBBICUTH KOHIIEHTpaIuto O, B 2 paza?

4.4. Kak 3aBUCHT CKOPOCTb XMMUYECKON pEaKIMU OT TeMIepa-
Typbl? Kak M3MEHHUTCS CKOPOCTh HEKOTOPOM XMMHUYECKOM pEeakInu
npu yBeanueHuu temmepatypsl oT 40°C no 70°C, ecnu temmeparyp-
HBIN KO3 DUITMEHT peaklvu Y UMEET 3HAUCHHUE:

a)y=2;, 0)y=3; By=4

4.5. [lpu yBenW4YEeHUU TEMIIEpaTypbl Ha 80° CKOpPOCTb PEAKLUH
BO3pocia B 256 pa3. Paccuurarh TemneparypHbiii K03GPUIIMEHT CKO-
POCTH JAHHOW XMMHUYECKOW PEAKIHHU.

4.6. Kakue u3 BBIIENIEPEUNCICHHBIX PEAKIU TOMOT€HHBIE, Ka-
KHE — TEeTEepOreHHbIE?

a) 2COqy + Oy (= 2COyyy 6) CHy (1 + 205 ) > CO, () + 2H,0
B) C&CO3(TB) — C&O(TB) + COQ(F) F) C(TB‘) + COQ(F) — 2CO(F)

Hanucarte ypaBHEHMS, XapaKTEpHU3YIOIIUE 3aBUCUMOCTh CKOPO-
CTH JaHHBIX XMMHYECKHX PEAKIMH OT KOHIIEHTPALMI pearupyrommx
BEILIECTB.

4.7. KoHCTaHTa CKOPOCTH PEAKIUU A +2B - AB, paBna
2 - 10 7 11/MONb-CEK; OMPEIeIUTh CKOPOCTh PEAKIMH B HAYAIBHBIN
MOMEHT, €CJIM KOHUEHTpAIUsl BellecTBa A, paBHas KOHIIEHTpallUU
BemiectBa B, cocraBiser 0,4 MOJIB/I; ONpPEACIUTh CKOPOCTh 4Yepe3
HEKOTOPOE BpeMs T, €CJIM K 3TOMY BpeMeHH obOpazoBajoch 0,1
MOJIB/11 AB>.

4.8. Kunetnyeckoe ypaBHCHUE XUMHUUYECKOM PEAKIIMA UMEET BUJL
v =k - Cs Cg. Kak u3MEHHUTCS CKOPOCTh PEAKLIHUU MPU YBEIUUYECHUU
KOHIEHTpauui BemectB A u B B 2 paza? M3MeHUTCs I Ipu 3TOM

KOHCTaHTa CKOPOCTH PEaKINU?



345

4.9. Uto Ha3bIBae€TCs CKOPOCTHIO XUMHUUeckon peakuuu? Kak 3a-
BUCHUT CKOPOCTb peaKkIMu OT TeMiiepatypbl? Paccuuraiite, uemy paBeH
TEMIIEpAaTYPHBIM KOA(PPUIMEHT peakuuu Y, €Clyd MNpU yBEIUYCHUU
temneparypsl oT 40°C 1o 60°C ckopocTh peakimu Bo3pocia B 6,25
pasa.

4.10. Yto Takoe sHEprus aKTHBALMU PEArMPYIOIIUX BELIECTB?
BnusgHue kaTaau3aTopoB Ha BEJIMYMHY DHEPrUM akTUBauu. Mexa-
HU3M IPOTEKaHHUs PEeaKMU B MPUCYTCTBUU KaTtainu3aTopa. DepMeHTHl,
ux OmoJyioruyeckas posb.

4.11. Kak 3aBUCHUT CKOPOCTh XMMHUYECKON PEAKIIMU OT KOHIICH-
TpalUM pearupyromux BemecTB? Paccunraiite, BO CKOJBKO pa3 yBe-
JUYUTCS CKOPOCTh PEaKlMH B3aUMOJEHCTBHS OPTOPOCHOPHOU KH-
CJIOTHI C TUJIPOKCHUJIOM Kayiusi (C 0Opa3oBaHMEM CpEIHEW COu) mpu
YBEJIMUYCHUHU KOHIICHTPAIMK 000UX pearupyrolux BEeIecTB B 3 pasa.

4.12. Yto Ha3bIBaeTCs XUMUYECKUM paBHOBecueM? Cdhopmyiu-
pyiire npunuun Jle-lllarense. OOBsICHUTE, B KaKOM HAIpaBICHUU
CMECTUTCS PAaBHOBECHE B CUCTEME

2COp+ Oy S 2COny5  AH'<0

a) Opyu YBEJIUYEHUU JIaBJIICHUS; 0) Mpu yMEHBUICHUU TEMIIE-
paryphl; B) Ipu yBenn4eHUU KoHeHtpauuu CO,.

4.13. Yto Ha3bIBaeTCs XUMUYECKUM paBHOBecueM? Cdhopmyu-
pyite npunuun Jle-Illarense. OOBSICHUTH, B KAaKOM HalpaBJICHUU
CMECTHUTCS PABHOBECHE B CHCTEME

COpus + Cy 5 2C0,,,;  AH' >0

a) IpYU yBEJIMYEHUU JIaBlIeHUs? 0) MpU YMEHBIIEHUH TeMIIEpaTy-

pbI? B) pu yBenuueHnu KoHmeHTpanuu CO,?
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4.14. Yto Ha3bIBaeTCs XUMUYECKUM paBHOBecueM? Cdhopmyiu-
pyiire npunuun Jle-Illarenbe. OOBSCHUTH, B KaKOM HampaBiICHUU
CMECTHUTCSI PABHOBECHE B CUCTEME

4HCly, + Oes 5 2Clyyt H,0; AH’ < 0

a) IpU YBEJIMYCHUU JIaBJICHUS; 0) Ipu yMEHbIICHUHU
TEMIIEPATYPBIL; B) IpU yBeJIM4YeHUU KoHIeHTpanuu Cl,.

4.15. Yto Ha3bIBaeTCs XUMUYECKUM paBHOBecueM? Cdhopmynu-
pyite npunuun Jle-Illarense. OOBSICHUTH, B KAaKOM HalpaBJICHUU
CMECTUTCSI PABHOBECHE B CUCTEME

280514 + Oz S5 28034, AH’<0

a) TP YBEJIMYCHUU TEMIIEPATYPHI; 0) Ipu YMEHBIIICHUH
JaBJICHUS; B) IpU YMEHbIIEHUU KOHIIeHTparuu SO,.

4.16. Uto Ha3piBaeTCs XUMHUECKUM paBHOBecuem? Cdopmynu-
pyiire npunuun Jle-Illarenbe. OOBSCHUTH, B KaKOM HampaBiICHUU
CMECTHUTCSI PABHOBECHE B CUCTEME

COra3 + HZOra3 S COZra3 + H2ra3 ’ AHO <0

a) MpU yBEJIWYEHUU JIABJICHUS; 0) mpu YMEHBIICHUU TEM-
IepaTypsl; B) Ipu yBeJIn4eHUU KoHleHTpauuu CO,.

4.17. Jlath onpenesneHrue oOpaTUMON W HEOOpPATUMOW peaKiIuu.
Kakue peakuuu sBJISIIOTCSI HEOOPATUMBIMU ?

4.18. Yto Ha3bIBaeTCA XUMUYECKUM paBHOBecueMm? [louemy OHO
HAa3bIBAECTCS AUHAMHUYECKUM? Kakue KOHLEHTpaluu pearupyrommnx
BEIIECTB HA3bIBAKOT PABHOBECHBIMU? BbIpakeHHE s KOHCTAHTBI
paBHOBecus. [IpuBenure npumep.

4.19. Yto Ha3bIBalOT KOHCTAHTOM XHMHUYECKOTO PaBHOBECHS?

Kak 3aBucUT OHa OT MPHUPOJBI PEATUPYIOIIMX BEHIECTB, UX KOHIICH-
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Tpaluu, TeMIneparypsl, gaBieHus? KakoBbl 0COOGHHOCTH MaTeMaTH-
YECKOM 3amucCH JJIsi KOHCTAHThl PABHOBECUSI B TE€TEPOTrCHHBIX CUCTE-
Max?

4.20. Kak moBiuseT yBEIMUYCHHUE MABJICHUS HA paBHOBECHE 00-
patumoit peakuun Fe,0O; (k) + 3 CO(r) 52 Fe(kx)+ 3 CO, ? Hamu-
caTh BBIp@KECHUE JJI1 KOHCTAHTHI PABHOBECHSI TAHHOMW PEaKITUHU.

4.21. Kak moBJIHs€T MOBBINICHUE TEMIEPATYpPbl HA PABHOBECHUE
oOpaTUMOM peakluu

CaCO; (k) S CaO(x) + CO, (1); AH®° =171.4 x]Ix.

OTtBeT 00OCHYMTE.

Pa3pnen 5. PacrBopsl. PacTtBopumocts. Ilpupoaa npo-
neccoB pacTtBopeHnsi. Crioco0Obl BbIpaKeHHs COCTaBa pac-

TBOPOB
5.1 Knaccudukanuusi TMCOEPCHBIX CUCTEM MO MPU3HAKY arperar-

HOTO COCTOSIHUSL M UCXOJSl U3 Pa3MEpPOB YACTHI] JUCIEPCHOUN (a3bl.
JlaTb onpeneneHue rpy00IUCIEPCHBIX CUCTEM, KOJJIOMIHBIX CHUCTEM,
VWCTUHHBIX pacTBOPOB. [IpuBecTr npumepsi.

5.2. Kakue cucrembl Ha3bpIBAKOTCS KOJUIOWIHBIMU? B dem mpu-
YMHA YCTOMYMBOCTH KOJUIOMJHBIX cucTeM? JlaTh onpeneneHrue NmOHs-
TUW: MEeNTU3alus, Koaryasiuus, ceauMenTanua. OakTopbl, CiocooCT-
BYIOIIIME KOATYJISALMN KOJUIOUAHBIX CUCTEM.

5.3. OxapakTepu3oBaTh CTPOCHUE MHUIIEIIbI, 00OPAa30BAHHON MpPH
B3aMMO/JICVCTBUM XJIOpUJA Oapusi C CEpHOUM KHUCIOTON B MPUCYTCTBUU
n30bITKa XJopuaa 6apus. Kakoil 3apsia npuoOpeTyT KOJUIOUIHbIE Yac-
tuibl? Kak npenorBpatuth nentusanuto ocaaka? Kakue MoOHBI, BXO-

AU C B COCTAB CUJIBHOT'O JJICKTPOJNTA, MOT'YT BbI3BATh KOATr'yJIAIINUIO
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KOJUTOUJTHOM cucTeMbl? Kak 3aBUCHT Koaryiaupyromas crocoOHOCTh
WOHOB OT UX 3apsiaa’?

5.4. YUrto Ha3wiBaeTca pactBopoMm? Kriaccudukanus pacTBOpoB
II0 arperatHomy cocrosHuro. Ilpumepsl. Kpurepuun, no KOTopsM BbI-
nensiercst pacteopurenb. [IpuBenure npumepsl.

5.5. PactBOpuMOCTh. 3aBUCUMOCTh PACTBOPUMOCTH OT (PaKTO-
POB: MPUPOJbI BELIECTB, TEMIIEPATYPHI, JABJICHHUSI.

5.6. TemnmoBbie 3(pdexTsl mpu pacTBopeHuu. [Ipupona mporec-
coB pacTtBopeHHUs. O 4YeM CBHJIIETENBCTBYET BBIJCICHUE TEIUIOTHI B
npouecce pactBopeHusi? B kakom cityyae mpounecc pacTBOPEHMS CO-
POBOXKIAETCS BBIACICHUEM SHEPTUU?

5.7. PactBopumocTs. Kinaccuduxkanus BemecTB no pacTBOPUMO-
ctu. Pasz0aBneHnble pactBopbl. HacebiiieHHble pacTBOphl. Ilepechi-
IIEHHBIE PACTBOPHI.

5.8. YKaxuTe cTaguu, Ha KOTOPBIE YIPOUIEHHO MOXHO pa3je-
JUTh TPOLIECC pacTBOpPEHHs BemiecTBa B Boae. Kakas cragus miis
OOJBIIMHCTBA COJIEH SIBISIETCS SHAOTEPMUYECKUM, a KaKas - 3K30Tep-
MHYECKUM MPOILIECCOM?

5.9. TloueMy Bce KHUCJIOTHI M IIEJIOYM PACTBOPSIOTCS B BOJE C
BBIJICJICHUEM TEIJIa, @ OOJIBIIMHCTBO COJIEH — ¢ MOTJIOUEHUEM?

5.10. Yto BbeIpaxkaeT MoJjsipHasi KOHUEHTpauus pactBopa? Pac-
CUMTATE Maccy TUJpPOKCHUIa HATPUs, HEOOXOAUMYIO ISl MPUTrOTOB-
nenust 300 M1 2M pactBOpa 3TOrO BemecTBa. ONMUIIKMTE MPOLECC
PUTOTOBJIEHUS PACTBOPA.

5.11. Kakoii obbem SM pacTBOpa a30THOM KHUCIOTHI HY>KHO

B34ATh JJIa TpurotoBieHus 10%-HOro pacTtBopa 3TOro BENIECTBA
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(motHOCTH 1,06 /™M) 06beMom 600 Ma? OnuiKTe NPOUECC MPUTO-
TOBJICHUS PacTBOpA.

5.12. Yto BbIpaxaer HOpMaibHas (3KBUBAJICHTHAs1) KOHLIEHTpA-
uusi pactBopa? PaccuurtaiiTe HOpMalbHYIO0 KOHIIEHTPAIUIO PAacTBOPA,
noiydeHHoro cMmemenueMm Na,CO; maccoit 10,6 T ¢ Bojoi 00beMoM
300 mn (mwrotHOCTh BOABI 1,0 r/mut). IMOTHOCTE MOIYy4YEHHOTO pac-
TBOpa NPUHATH paBHOM 1,1 r/mi.

5.13. Kakoit o0bem 40%-HOTO pacTBOpa CEPHON KHUCIOTHI
(motHOCTH 1,25 T/MIT) HY)XHO B34Th AJisi ipurotosienus 100 mun 2M
pacTBopa 3TOro BemiecTra’?

5.14. Kakoit 00bem 6M pacTBOpa CepHOM KUCIOTHI HYHO B35Th
st mpurotoBiieHus: 20%-HOro pacTBopa 3TO BellecTBa (IMIOTHOCTH
1,12 r/mi) o6seMom 200 mu1? OnummuTe mpoIece MPUTroTOBICHUS pac-
TBOpA.

5.15. Kakoit o0bem 60%-HOTO pactBopa optodocopHOr Ku-
CJIOTHI (IIOTHOCTH 1,42r/Mi) HY)HO B3SITh A npurotoBienus 300
M1 2M pactBopa 3Toro Beniectsa. ONMUIIMTE MPOLECC TPUTOTOBIEHUS
pacTBopa.

5.16. Kakoit 00bem 40%-HOro pactBopa TUAPOKCHUIA HATpHUs
(utotHOCTH 1,43 1/MJ) HYXHO B3sITh JyIsi ipurotoBiaeHus 400 mun 7M
pacTtBOpa 3TOro BemecTtBa? ONuIIMTE MPOIECC NPUTOTOBICHUS pac-
TBOpA.

Pa3nesn 6. PacTBopbl. Teopusi 31eKTPOIMTHUYECKOU

AUCCOUMAIMM KHUCJIOT, OCHOBAHUU U COJIEA B BOJAHBIX pac-

TBOpax. 'mapoJus cojien
6.1. UTo Ha3bIBA€TCAd CTENEHBIO AJICKTPOJIUTHYECKONU AUCCOIHA-

MUH, €€ 3HAUYCHUC OJIA CUJIbHBIX 3JICKTPOJIUTOB, CJIa0BIX U SJICKTPOJIN-
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TOB CpellHEN cuibl. OXapaKkTepu3yuTe CUIy CICAYIOIIUX JIEKTPOJIH-
TOB: CEpHas KUCJIOTa; THAPOKCHUJ aJFOMUHUS, HUTpaAT Oapus. Hamu-
IIUTE MPOLECCHl AJICKTPOIUTHUUYECKON TUCCOIHUAIMA ITHUX COECIUHE-
HU.

6.2. CreneHb 3JIEKTPOJIUTUYECKON IUCCOIMAIIMU, €€ 3aBHUCH-
MOCTb OT (PaKTOpOB: a) MPUPOIBI BEIIECTBA; 0) TEMIIEpaTyphl; B) KOH-
LHEHTpalUU pacTBoOpaA.

6.3. UTo Ha3bIBAETCS JICKTPOJUTHUECKON TUCCOIMAMen? YKa-
JKUTE CUJIy DJICKTPOJUTOB W HAMNUIIHWTE MPOLECCHl AJICKTPOIUTHYC-
CKOM JUCCOLUMALMU CIECAYIOIUX COCAUHEHUM: CEPOBOJOPOJHAS KH-
cinota; cyabdat meau (II); ruapokcun xenesa (I111); ceprucras kucio-
Ta; TUAPOKCHU Oapusl.

6.4. Uto gBIAE€TCA IBUAKYIIECH CHIJION 3JICKTPOJUTHUYECKON JUC-
cormannu? Kak 3aBUCUT CIOCOOHOCTH DJICKTPOJIMTOB K JUCCOLMAIIAN
OT BUJa xuMuueckou cBsi3u? llpuBeaure npumepsl.

6.5. Yka3arh, Kakue U3 NEPEYUCICHHBIX COCIMHEHUIN SBJISIOTCS
AJIEKTPOJIMTAMHU Y HAMKCATh YPABHEHUS UX DJICKTPOJIUTHYECKON JHC-
commmaniuu: HNO;, NaOH, FeCl;, C,HsOH, CH;COOH, C¢Hg,
Al (SOy4);, (CH;3),0, CH;COONH,4, H3PO,.

6.6. Uto Takoe KOHCTaHTa Auccoruanuu? Yem oHa oTiaudaeTcs
OT CTEIICHU JUCCOLMAIMU U OT YEro 3aBUCHUT?

6.7. UTo Ha3pIBaeTCs MPOU3BEACHUEM pacTBOpUMOCTH? KakoBbI
yCJIOBHSI 00pa30BaHUs U PACTBOPEHUS OCAIKOB?

6.8. COCTaBUTh MOHHBIC U MOJICKYJISIPHBIE YPABHEHUS CIIEHYIO-
X PEAKIUAM:

a) CH;COOH + NaOH = ...
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6) Zn(OH), + HNO; = ...

F) CUSO4 + st = ...
I[) BaCO3 + HCI = ...

6.9. Hanucarb B MOJEKYJAPHOM W HOHHOM BHUJE YPaBHEHUS
IPOLIECCOB THIPOJIM3a COCIWHEHUH, O0pa3yloluxcsi B IpoIecce
B3auMojieiicTBus : a) cynabdara xpoma (III) u kapbonata HaTpusi 0)

HUTpaTa ATIOMUHUSA U CyIbPuIa Kanusl.

6.10. Kak Bnuser no6asnenue pactsopoB KOH, ZnCl, , Na,S,
coyistHOM kucioThl U TBepaoro NaCl Ha ruaponus kapOoHaTa Kaaus
(ruaponu3 yCUIMBAEeTCA, OCJIAOAEeTCs, BIUSHUS HE HaOIrogaercs?).

OTtBeT 00OCHYMTE.

6.11. Kak Bmuser poGamienue pactBopoB NaOH, Na,CO;,
Al(SOy);, cepHoli kuciotsl U TBepaoro K,SO4 Ha ruaponus xjaopuaa
MHKa (TUAPOIN3 YCUIIMBAETCs, OCaadsieTcs, BIUSHUS HE HaOIr0/aa-

ercsa?). OTBeT 00OCHYHTE.

6.12. Hanucare B MOJNEKYJSIPHOM M MOHHOM BHUJIEC yYpPaBHEHHUS
Tpex ctaaui rugaponusa xjopuaa xenesa (III). O0bsicHuTh, TOUEMY
Py KOMHATHOM TEMIIEpaType TUAPOJINU3 UAET TOJBKO MO MEepBOM CTa-

JIMY, a TIPU KUTISTYEHUN PACTBOPA — [0 TPEM CTAAUSIM.
6.13. B 0qHOMOJIIDPHOM PacTBOpPE HUTpPATA LMHKA BOJOPOJHBIN
nokazarenb (pH) pasen 2. Uemy paBHa cTeneHb rUIpoan3a coau ?

6.14. Uro Ha3biBaeTcs ruaposin3oM? Kakue coim moaBepraroTcs

ruaposn3y? [lpu ruiponunse Kakux cojaer Npoucxoaut naMenenrne pH
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cpenbl? Hanumure ypaBHeHUs! (B MOHHOW M MOJIEKYJISIpHOHN (popmax)
MPOLIECCOB TUIPOJIN3A CICAYIOIIMX CONEH: CyIb(PUT altOMUHMS; HUT-
pat menu (II) (mepBas craaus); HUTPUT Kanblusa. OxapakTepuszynTe
cpeny.

6.15. Uro takoe BogopoaHbIi mokasatens cpeanl (pH)? Unatep-
BaJIbl 3HaUYeHUM pH IS KUCHBIX, HEUTPAIBHBIX WM IIEIOYHBIX CPEI.
Cnoco6s1 u3mepenns pH. 3nauenus pH BaxkHeWIINX NPUPOAHBIX pac-
TBOpOB. Mcnonb3oBanue pH myist u3ydeHus: OMOJOTHUECKUX MPOLIEC-
COB.

6.16. pH ognoro pactBopa paBeH 3, apyroro 6. Onpenenurs, B
KOTOPOM U3 pacTBOpoB oObemoM 1 11 koHuenTpanus [H'] Gonblue u
BO CKOJIBKO pa3?

6.17. Beruucauts [H'] B pactBope, ecii pH = 6,2.

6.18. Bpruuciute pH 0,0IN pacTtBopa yKCyCHOM KHCIIOTHI.
Crenenp aAucconanuy KMCIOThI B pacTBope paBHa 0,042,

6.19. Omnpenemuts pH pactBopa, B | 1 KOTOPOrO coaepK uUTCS
0,1 r ruapokcua HATpUSI.

6.20. Kakue conu noasepratorcs rugponusy? Hanummre ypas-
HeHHs ( B MOHHOW U MOJIEKYJISIpHOM (hopMax) MpOLECCOB TUPOIU3a
cienayromux conei: xmopup xenesza(lll) (mepsast cragus); oprodoc-
dat Hatpus (nepBas craaus); cyabdua xpoma (III). Oxapakrepusyiite
cpeny.

6.21. Crenenp ruaponansa. 3aBUCUMOCTb CTEIIEHU TUIPOJIU3a OT
(GakTOpOB: a) MpPUPOJBI BEIIECTBA; 0) TeMmIepaTryphl; B) KOHIEHTpA-
MU COJU B pacTtBope. Hamummre ypaBHeHUs (B MOHHOW U MOJIEKY-

JsipHOM (popMax) MpoIECCOB TUIPOJIN3A CICAYIOIIUX COJeil: KapOoHaT
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Kaus (mepBas CTaausl); HUTpaAT IMHKa (mepBas cTaaus); KapOoHat
xenesa (I11). OxapakTepusyiite cpeny.

6.22. Kakue comu mnoaseprarorca rugponusy? Ilpu rumponuze
Kakux coJier npoucxoaut usmenenue pH cpenpl? Hanummre ypaBHe-
HUS (B MOHHOM M MOJICKYJISIpHON (popmax) MpOIECCOB THAPOIU3A
cineayrommx cojeit: oprodocdar kanus (I cragus); Hurpar nunaka (I
ctaaus); kapooHat xkenesa (I11). OxapakTepusyiite cpeny.

6.23. B kakom ciiyyae mpoIiecc TUApoIn3a COIu SIBIIETCS HE00-
patumbiM? Hanumute ypaBHeHUS (B COKpaIllEHHOM MOHHOM, HOHHO-
MOJICKYJISIPHOM H MOJEKYJISIpHOM (opmax) MpoLECcCCOB THUIPOIH3A
cieayrommx conei: cyapur amomunus; Hutpatr meau (II) (meppas

CTaJIHs1); HUTPUT KaJIbIIUS.

Pa3nen 7. OKMCIAMTENBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN.
Psaa cranaapTHBIX 3JIeKTPOAHBIX MOTEHIHAJIOB.
CpaBHuTe/IbHAS XaPAKTEPUCTHKA METAJLVIOB.
B3aumoaencTBHe KHCJIOT C MeTaIJIaMH

7.1. Kakue BeniecTBa Ha3bIBAIOTCA BOCCTAHOBUTEIAMU? YKaXKU-
T€ MPOCThIC W CIIOKHBIC BEIIECTBA, SBIISIONIMECS BaXKHEHUIIIUMHU BOC-
craHoBuTensiMu. [logbepute crexuomeTpuueckue KOIQOUITUEHTHI
(METOA0M PJIEKTPOHHOTO OajlaHca), YKAKUTE OKUCIUTEIb U BOCCTAHO-
BUTEJIb B PEAKITUU:

/n + KQCI'207 + HQSO4 — ZHSO4 + CI'z(SO4)3 + KzSO4 + HQO

7.2. Kakne BeliecTBa HA3BIBAIOTCSI OKUCIUTEIIMH? YKaXKUTE
MIPOCTHIE U CIIOKHBIE BEIIECTBA, SBISIONIMECS BOKHEHITUMHU OKHCIIH-

tenasimu. [lonOepute crexuomerpuueckue KodPPUIMEHTH (METOIOM
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AJIEKTPOHHOr0 0ajaHca), YKaKUTE OKHCIWUTENIb U BOCCTAHOBUTENH B
peaKkuuu:

K28 + KMHO4 + HzSO4 — S+ MHSO4 + KQSO4 + HQO

7.3, TUbl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIAA: MEXK-
MOJICKYJISIPHbIC, BHYTPUMOJICKYJISIPHBIC, JTUCITPONOPIUOHUPOBAHUA.
[IpuBenuTe mpumMepsl.

7.4. Cpenu coenuHeHuit: xmopun skenesa (II), xmopuna xenesa
(I1T1), meTanmu4eckoe xKenae30, CEPOBOAOPO/I, CYIbPUT HATPUS, CEpHAs
KUCJIOTa — YKOKUTE BOCCTAHOBUTEIIM, OKUCIUTEIN U COCIUHEHHUS C
OKHUCIIUTEIBLHO-BOCCTAHOBUTEIBLHOM ABONMCTBEHHOCTHIO. OTBET 000C-
HYWTE.

7.5. ObocHyiTE, KaKOM MPOIecC - OKUCICHNUE UM BOCCTAHOBIJIE-
HUE - IPOUCXOAUT B IPEBPAIICHUAX BEIIECTB:

a) 2FCSO4 —> FCQ(SO4)3 b) FCQO3 — 2Fe C) NH3 — NO

d) 2CI" —» CI, e) CI' » CIO, ) 210,—> [

7.6. Ucnionib3ysl psAi aKTUBHOCTH METAIIJIOB, YKAKUTE, KAKUE MeE-
TaJUIbl B3aUMOJICHCTBYIOT C BOJIOM: a) MIPU OOBIYHBIX YCIOBUSX, 0) IpU
HarpeBaHuM, B) C IMEpPErpeThiM IMapoM, I') HE B3aUMOJCUCTBYIOT MPHU
JT00BIX yCIOBUAX. HanmuimmTe COOTBETCTBYIONINE YCIOBUS PEAKIIHMA.

7.7. Kakue metajuibl MOTYT B3aUMOJIEHCTBOBATH C BOAOPOJIOM?
Kakue CBOMCTBA, Cc TOYKU 3peHus OKUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX, MPOSBISAIOT IPU 3TOM MeTaul U Bogopoa? Ilo-
yeMy 0Opa3yromuecs MpU 3TOM THAPUIBI 001adal0T BhIPAKECHHBIMU
BOCCTAHOBUTEJIbHBIMU CBOMCTBAMU?

7.8. Kakme cBoOWCTBa, C TOYKM 3pPEHHS OKHUCIHUTEIbHO-

BOCCTAHOBHUTCJIbHBIX, ITPOABIISICT aro0as KUCI0Ta IO OTHOIIECHUIO K
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MeTtamuty? B dyeMm mpuHUMNIMAIbHAS pa3HUIA MEXKY KUCIOTaMH Iep-
BOW U BTOpo# rpynmnbl? Kakue n3 Hux o0nagaroT 0ojiee BhIpaKCHHBI-
MU OKHUCIIUTENIbHBIMU CBOMCTBaMU? B yem 3To nposiBisercs?

7.9. B yeM 0co0O€HHOCTH B3aUMOJEHCTBUS a30THOU KHCIOTHI C
meramnamu? Jlonumure ypasaenue peakuuu Al + HNO;3 pp6—. .,

noadepuTe CTeXHOMETpuueckue KOIQ(PUIIMEHTHI, YKaKUTE
OKHUCJIUTEIh U BOCCTAHOBUTEIIb.

7.10. B ueM 0COOEHHOCTh B3aUMOJICUCTBUSI KOHLIEHTPUPOBAH-
HOM CEpHOM KUCJIOTHI ¢ MeTaiaMu? Jlonummure ypaBHEHUE PeaKIun

Na + stO4 KOHII -+« +»

noa0epuTe CTEXMOMETpUUEecKue Kod(pPuUUEeHTh (METOI0OM
AJIIEKTPOHHOTO OallaHCca), YKAKUTE OKUCIUTENb U BOCCTAHOBUTEIb.

7.11. Ilouemy OaropoaHbIe METAIBI HE OKHUCIISIOTCS HHIUBH-
IyaJIbHBIMH KOHUEHTPUPOBAHHBIMU COJISTHOM M a30THOM KHCIOTaMmw,
HO OKHCIISIIOTCA CMECBIO ITHUX KHCIOT, TaK Ha3bIBAEMOM «LAPCKOU
BOAKOW»? OTBET O0OOCHYWTE COOTBETCTBYIOIIMMHU YpaBHEHUSIMU pe-
aKIUH.

7.12. B yeM 0cOO€HHOCTHh B3aUMOJEHUCTBUSA a30THOM KHUCJIOTHI C
Metauiamu? Jlonuimure ypaBHEHUE peakinu

Ca+ HNO3 pas6 ~ e

noAOEpUTE CTEXUOMETPUUECKUE KOADPUIIMEHTHI (METO0M
AJIEKTPOHHOTO OallaHCca), YKAKUTE OKUCIUTENb, BOCCTAHOBUTEIb.
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Pa3nes 8. OCHOBHBIE KJIACCHI HCOPraHUYECKUX
coequHeHN. XUMHYEeCKHe CBOMCTBA OKCH/IOB,
KHCJI0T, OCHOBAHHUM, COJIeH

8.1. Ykaxure, K KAKOMY TUIy OTHOCSITCS OKCHJIbI: OKCHUJI yIJie-
pona (IV); okcun kanpums; okcun amomunus. Hanummre Gopmylibl
COOTBETCTBYIOIIUX MM THUIPOKCHIOB, HA30BUTE MOJYUYEHHBIE COEIU-
HeHus. Hanuiure peakuuu, XapakTepu3ylomue XUMUYECKUEe CBOUCT-
Ba TUJIPOKCHUA ATIOMUHUS.

8.2. MoryT 11 B3auMOJEHCTBOBATh MEXAY COOOM: a) KUCIOTA U
KUCJIOTHBIA OKCHJ? 0) KUCIOTHBIM OKCHUJI 1 OCHOBHBIM OKCHJ? B) JBa
OCHOBHBIX OKcHAa? T') KHUCJIOTa U OCHOBaHMWE? J1) KUCIOTa U COJb? €)
JIBE€ COJIU? 5K) KUCJIOTHBIA OKCUJl U COJIb? 3) KUCIOTHBIA OKCUJ U OC-
HoBaHue? Hanuinte ypaBHEHUS BO3MOKHBIX PEaKIuii; galTe HE0O-
XOJMMBbIE TIOSICHEHUSI B OTHOLIEHUM YCIIOBUI M OCOOCHHOCTEN MpOoTe-
KaHUs MPOLIECCOB.

8.3. Hanmnmure peakunu, XapakTepU3yHOIINE XUMUYECKHAE CBOM-
cTBa: OopTO(POChHOPHON KHUCIOTHI; THAPOKCHIA Oapus; OKCHAA CEpbl
(VI); okcuna nuHkKa.

8.4. Kakue mapsl BemecTB OyJIyT B3aMMOJCHCTBOBATH MEXIY
coboii: okcua docdopa (V) u Boja; OKCHA KaJbIUsi U THJIPOKCH]T Ha-
Tpus; okcua yriaepoaa (IV) u ruapokcua 6apus; cojsiHas KUCJIOTa U
Kene30; cynb(dar MHKa U Meb; HUTpaT cepedpa (1) u meas. Hanu-
IIUTE YPaBHEHUSI COOTBETCTBYIOIIUX PEaKIIUi.

8.5. B ueM 0COOEHHOCTh CBOMCTB aM(OTEPHBIX OKCHIOB U THJ-
pokcuaoB? OKCUABI U TUIPOKCUABI KAKUX JIEMEHTOB 00JIaIal0T aM-
dboTepHbiMU cBoMicTBamMu? Hanumure peakiuuu, XapakTepU3yHOIIUe

aMm@oTepHbie CBOMCTBA OKCHAA IMHKA, TUAPOKCH 1A antoMuHusa. Hazo-
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BUTE MOJYyUYECHHbIE COCTUHEHHUS.

8.6. C KakuMU M3 HIKETNEPEUUCICHHBIX BEIECTB OYyNET pearu-
poBath okcui pocdopa (V): okeua yraepoaa (IV); ruapoxcun xanus;
okcua maraus; cyibdar kenesza (II1); Boma; azorHas kuciora. Hamu-
HIUTE YPABHEHUSI COOTBETCTBYIOIINX PEAKIUH.

8.7. Kakme oxcuabpl Ha3bIBAIOTCA KHUCIOTHRIMH? Hamummre
(bopMyJIbl BaXKHEUIIIUX KUCJIOTHBIX OKCHUJOB U COOTBETCTBYIOIIMX UM
kucioT. YTo oOpasyercs npu B3auMOJEHCTBUM KUCIOTHOTO OKCHJA C
BEILIECTBOM OCHOBHOro Xapakrtepa? Hamuinurte ciepyroume ypaBHe-
HUS PEAKIUN:

okcup azota(V) + ruapokcuja Oapus

okcua gocdopa (V) + okcua muTus

okcua kpemuus(IV) + rugpoxcun HaTpus.

8.8. Ykaxure, K KaKOMY TUITY OTHOCSITCSI OKCHJIBI: OKCHUJ Oapusi;
okcug dochopa (V); okcun nunka. Hanummre hopmyibl COOTBETCT-
BYIOILIUX THAPOKCHUIOB, Ha30BUTE MOJyYEHHbIE coenuHeHus. Hamu-
HIUTE PEAKLHU, XapaKTepU3yIOIIUe XUMUYECKHE CBOMCTBA TUIPOKCH-
J1a IMHKA.

8.9. Kakue conu (Kucibie, CpeIHUE, OCHOBHBIE) MOTYT OBITH 00-
pa3oBaHbl MIpU B3auMojercTBuu ruapokcunaa xenesa (1) u cepnoit
KUCoThl? Hamuimmre ypaBHEHHs COOTBETCTBYIOIIMX peakuuii. Hazo-
BUTE MOJYyUYECHHBIE COJIH.

8.10. Kakue conu (kucible, CpeaHUE, OCHOBHBIE) MOTYT OBIThH
oOpa3oBaHbl IPU B3aUMOJECUCTBUU OPTOPOCHOPHOM KUCIOTHI U TH/I-
pokcuga meau(Il)? Hanummre ypaBHEHHS COOTBETCTBYIOUIUX PEaK-

unii. Ha3oBUTE MOJTy4YEHHBIE COJIN.
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Pa3nen 9. Xumuueckas cBsizb. KoMILIeKCHBIE COeJMHEHUSA

9.1. Uto Ha3pIBacTCA XMMHUYECKOW CBA3bI0? OT 4Yero 3aBHUCUT
THAN CBSI3M MEXIY aTOMAaMH B COCIUHCHUHU? YKaXWUTE TUIl XUMHYE-
CKOM CBSI3M MEXy aTOMaMU: BOJIOPOJ U XJIOp; HATpUl U OpoM; ato-
MHUHUU U CEPA; KUCIOPO U KUCIOPO; )KEJIE30 U MapraHell.

9.2. KoBasieHTHast xumuueckass cBs3b. lIpupona cBszu. Mexa-
HU3MBI 0Opa3oBanus. [lokaxkuTe Ha KOHKPETHBIX IpUMepax o0pa3o-
BAaHME KOBAJICHTHBIX CBA3€d 1O OOMEHHOMY U  JIOHOPHO-
aKIENTOPHOMY MexaHu3MmaM. Kak Ha3bIBalOTCA COCIMHEHUS, B KOTO-
pbIX  MPUCYTCTBYIOT  CBSA3U, OOpa3oBaHHbIE 1O  JIOHOPHO-
aAKIENITOPHOMY MEXaHU3MY?

9.3. Kakoil Thn CBsI3M COCOOCTBYET OOpPa30BaHUIO HEMOJIEKY-
JSIPHOUW CTPYKTYPBI coearHEHHU? KakoBbI CBOWCTBA COCAWHEHUU C
HEMOJIEKYJIIPHOM CTPYKTYpPOU? YKAKUTE TUI XUMHYECKOW CBS3H U
CTPYKTYPY (MOJIEKYISIPHYIO, HEMOJEKYJIAPHYIO) COCIMHEHUN MEXIY
aTOMaMHM: cepa U KUCJIOPO/I; Kalbluil u OpoM; ocdop u Xjop; a3oT u
a30T; UWHK U [[UHK.

9.4. Temneparypsl kunenusi BF;, BCl;, BBr; u Bl; cooTBeTcT-
BEHHO paBHbI 172, 286, 364, 483K. OObsicHuTe HAOMI0IAEMYIO 3aKO-
HOMEPHOCTB.

9.5. Mexny aToMaMH KaKuX 3JIEMEHTOB BO3MOKHO 00Opa30BaHUE
MOHHOM cBsA3u? Mcxoas U3 mpupojibl MIOHHOUW CBSI3U, OOBSICHUTE, TO-
YeMY COOTBETCTBYIOIIME COCIAWUHECHUS HMEIT HEMOJICKYJAPHYIO
CTPYKTYpY, T.€. CYIIECTBYIOT B BUAE KPUCTAILIOB.

9.6. Merannuueckas cBsa3b. IIpuponma cszu. Kakue cBoucTBa
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METAJJIOB OOYCIIOBJIEHBI OCOOCHHOCTSMHM METAJUIMYECKOM CBSI3U?
O06ocHy#Te OTBET.

9.7. UTo Ha3bIBAETCA XMMHYECKOW CBA3bIO? Mexay KakuMu
aToMaMM 00pa3yeTcs KOBAJICHTHAs XMMHUYecKas CBA3b. OMUIIUTE TH-
bl (rosnsipHas. HenoJsipHast). [IpuBeaure npumepsl. CBOKCTBA COEIH-
HEHHUM C KOBAJICHTHBIM THUIIOM CBS3H.

9.8. BoopoHas CBA3b KaK BaXXHEUIINKA BUA MEKMOJICKYISIPHO-
ro B3auMojieiicTBus. [Ipupoaa BOJOPOIHOM CBSI3U, HEOOXOIUMOE YyC-
jJoBue oOpazoBaHus. CTPYKTYyphl BEIIECTB C BOJOPOJHON CBA3BIO.
buonorunueckas poJib BOIOpOAHOU CBs3U.IIpruMepsl.

9.9. Uto Ha3bIBaE€TCS THOPUIM3AIIUCH DIIEKTPOHHBIX OpOUTAICH?

Buael rubpuauzanuu. [IpuBenure npumMepsl.

9.10. 6- u m- cBsi3u. MexaHu3Mbl 00pa3z0BaHUsl, TPOYHOCTH, MO-
napuzyeMocTsh. [IpuBenure npumMepsi.

9.11. Kakne coenrnHeHUs Ha3bIBAIOTCA KOMIUIEKCHBIMU? Y KaKH-
T€ KOMIUIEKCHYIO YaCTHIly, MPOTUBOMOHBI, KOMILJIEKCOOOpa30BaTEllb,
€ro CTEMEeHb OKHCJICHHUS, KOOPAWHAIMOHHOE YHUCIIO KOMILIEKCOOOpa-
30BaTENsA, JUTAHAbl U1 HA30BUTE CJICIYIOIINE KOMIUICKCHBIE COCIMHE-
HUS:

Na;[A1(OH)q],  [Ag(NH3),JCl,  K>[Cu(CN)yJ,  K[AuCl],
[Cu(H;0),/(OH).

9.12. KakoBa npupoja CBSI3U B KOMIUICKCHBIX COCIUHEHUSIX?
YKaxuTe KOMIUIEKCHYIO YacTHIly, MPOTUBOMOHBI, KOMILJIEKCOOOpa3o-
BaTEJb, €r0 CTEIEHb OKUCICHUS, KOOPJAUHAIIMOHHOE YMCIIO, JINTAH/IbI
1 HA30BUTE CIEAYIOIIHE KOMIUIEKCHbIE coeauHenus: [AI(H,0)q/ Cl;s,

Ca/Cu(CN)4/. H[AuCly], K[Ag(SCN);], [Ni(CO),].
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9.13. Hanucatb KOOpJAUHAILIMOHHBIE (POPMYJIIbI, UCXOJIA U3 TOTO,
yTo KoopauHannoHHoe uncio Co (III) paBHO 6, n7s CcleayOMMX CO-
CIMHCHUM: a) CO(N02)3 "6 NH;, 6) CO(N02)3 "3 NH;

B) CO(N02)3 "K' NO, 2 NH; F) CO(N02)3 "3 KNO,

9.14. [/lath ompenesieHUEe KOHCTAHThl HECTOMKOCTH KOMILJIEKC-
HbIX MOHOB, MPHUBECTH BBIPAKEHHWE KOHCTAHTHI HECTOMKOCTH IS
KOMILIEKCHOTrO coenunenus [Zn(NH3),] CL.

9.15. KoHCTaHTBI  HECTOMKOCTHM  KOMIUICKCHBIX  HOHOB
[Ag(CN),]~, [Au(CN),]~ , [Cu(CN),/” uMeroT 3Ha4Y€HUs, COOTBETCT-
BCHHO: 1'10™ 21, 510 39, 1'10” '°. Kakoii U3 5TUX HOHOB CaMblii
npouHslii? Hamucath ypaBHEHHE NMCCOIMAIIMU KOMIIJIEKCHBIX HOHOB
U BBIpaXEHUE 1T KOHCTAHTHI HECTOMKOCTH ITHUX KOMIUICKCHBIX HO-
HOB.

9.16. Onpenenuth 3apsiyi KOMIUIEKCHBIX HOHOB M COCTaBUTh
bopMyIIbl KOMITJIEKCHBIX COCIMHEHUM C MPUBEICHHBIMU HUXKE KaTHO-

HOM HJIXM aHUOHOM.:

[Bi®"1,] [Co®(H,0),CL,] [Cr® (NH;)sCI]
[Ni®(CN),],  [Co®"(NH;), (NO,),] [Pt*"(NH;); (NO,)]
[Cu®"(NH;),]  [Cr"(H,0),CL] [Pt*I(NH;) CI3]

9.17. KoMIJIEKCHBIE KUCIOTHI, OCHOBAHUS, COJIA, HEAJICKTPOJIH-

THI. YKa)KI/ITe, K KaKOMY KJIACCY OTHOCUTCA KOMIIJICKCHOC COCANHCHHC

u HazoBute ero: Na[AuCl,], [Co[(NH;)s/[Fe(CN)s/, H[AuCl,],
[Cu(H>0)4/(OH);, [PtBr(NH3)5], [Cr(H>0),Cly],
[Cu(H30)4/SO,.
9.18. HazoBute xkommiekcHble coeaunenus. Ki3/Co(NO,)s/,

Cs[Ag(CN)],  Nas[AIFe],  Nas[Ag(S:03)s], [Zn(NH3),](NOs3)s,
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[Co(H,0),(NH3),/CI, W HanuimmTe ypaBHEHUS 3JICKTPOJIUTHUYECKOU
JIACCOIMUAIINN ITUX COEIUHEHUIM.

9.19. Tunbpl KOMIUIEKCHBIX COE€OMHECHHUN. YKaXKUTEC KOMILUICKC-
HYIO YacCTHUIly, TPOTUBOUOHBI, KOMILIEKCOOOpa30BaTeib, €r0 CTCICHb
OKHCJICHUS, KOOPJAUHAIIMOHHOE YHMCJIO0 KOMIUIEKCOOOpa3oBaTes, Jiu-
raH/Ibl 1 HA30BUTE CJIECAYIOIINE KOMIUICKCHBIE COCIUHEHUS:

[Ni(NH;3)s/Cl;, K[Au(OH),J, K, Fe(CN)q, [PtCl4(NH3),],

9.20. KakoBa mnpupo/a CBSI3M B KOMIUIEKCHBIX COEIUHEHUSX?
YKaxuTe KOMIUIEKCHYIO YaCTHILy, TPOTUBOUOHBI, KOMILJIEKCOOOpa30-
BaTEJb, €r0 CTENEHb OKHUCIIEHHS, KOOPAMHAIIMOHHOE YHUCJIO KPMILIEK-
coo0Opa3oBareisi, TUTaHIbl U HA30BUTE CIETYIONINE KOMIIEKCHBIE CO-

eIMHCHUS:

[Cu(NH3)4] (OH),, K[Au(OH)4/, [Cr(H>0),CL]Cl, Cal Cu(CN)4].

Pa3znenl(. TeopeTnueckre OCHOBBI OPraHUYECKON XUMMM.
YrieBoaopoabl

10.1. K xakomy Kiaccy OTHOCHTCS COEIMHEHHE, COAECpKaIlee
cienyromuii Habop (YHKIIMOHATBLHBIX IpyIIL: THAPO-
KCHJIbHAs U KapOOHMJIbHAS; aMUHOTPYIIIIa U THJIPOKCHIIb-
Hasi; KapOOHWIIbHAS UCYyJIb(orpynna; cyibhorpynmna u KapOOKCHIIb-

Had. [IpuBeauTe npuMepsl COEIMHEHUN U HA30BUTE UX.

10.2. B ueM 0COOEHHOCTh Ha3BaHUSI APOMATHUUYECKUX CTPYKTYpP
0 CpPAaBHEHHIO C OOBIMHBIMU KapOouukinyeckumu? Hamumure
(GopMyJIbI CIEAYIONIUX COCTUHEHUN: a) IUKIOTEKCAHOI U TUPOKCH-
O0eH30:1; 0) IUKIOreKcaHCyIb()OKUCI0Ta U CyJb(POOEH30; B) Kap-
OOKcHOEH30J1 M LUKJIOreKCaHKapOoHoBasi kuciiota. Kakoe coemquHe-
HUE OTHOCHUTCS K apoOMaTUYECKUM CIIUPTaM: OpTO-
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auruapokcuOen3on win henmnmeranon? Iouemy?

10.3. late onpeneneHue (PyHKIMOHAIBHON TPYMHIbI, MPUMEPHIL.
Kak yuuThbIBa€TCsS CTApUIMHCTBO (PYHKUIHMOHAIBHON TpyNmbl MpHU
cocTaBjiecHMM Ha3BaHusa coeauHenus (npasuina MIOITAK). HasBatb
coequnenusa: HO-CH,— CHO; HO-CH,—CH,—CH,— COOH;
HO- CH, - CH, - CL

10.4. Kakme BemiecTBa Ha3bpBatOTCA u3oMepamu? Hanummre
CTPYKTYpHBIE (JOPMYJIbI U30OMEPHBIX YIIIEBOA0PO1I0B cocTaBa CeHyy;
YKQKUTE U30MEPBI, COJIEprKaIlNE TPETUUHbIE aTOMbI yriepojaa. Ha-

30BUTE€ OTU YIVIEBOAOPOABI MO CUCTEMATUYECKOW HOMEHKIATypE
HIOITAK.

10.5. Kakue BemecTtBa HaspiBaroTCcsl u3oMmepamu? I[IpuBengure
dbopMyJIbl BCEX H30MEpOB JieKaHa, HE MWMEKIIUX YETBEPTUUYHBIX
YTJIEPOJIHBIX aTOMOB, HO COAEPKAIINX B CAMOM JUIMHHOMW LEMH NATh

aToMOB yriiepoaa. HazoBure ux 1o cUCTEMaTUYECKON HOMEHKJIAType
HIOITAK.

10.6. Kakue coeqmHeHHs XMMHYECKH OOJie€ aKTHUBHBI: aJIKaHBI
uinu ankenbl? Ilouemy? HamucaTh peakuuu XJIOpUPOBAHUS DSTaHa
W DTUJICHA, YKa3aThb YCIOBUS M MEXaHU3MbI IIPOTEKAHUS pPEaKIvU,
Ha3BaTh MPOYKTHI.

10.7. YUto Takoe coOmpsbKEHHBbIE CUCTEMBI cBsizer? MmeroTcsa iam
OHHM y CIEAYIOUIUX YIACBOAOPOJOB: a) MeHTaaueHa-1,4; 6) BUHMII-
OeH30J1a; aJUIMIIOEeH301a?

10.8. KoBasieHTHas CBs3b, TUIBI KOBAJICHTHOU CBSI3U. CTpOeHUE
G - U T- CBsi3u. Ha mpuMepe nporaHa ¢ MOMOIIBIO aTOMHBIX OpOH-
Tajled T0Ka3aTh MPUPOJY G - CBA3U B 3TOM coequHEHUH. Bee n G -

CBsA3U B IIPOIIAHC paBHOHCHHI)I?
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10.9. ApomatuuHocTh, onpeneiaeHue (mpapuio Xwokkens). Ocoben-
HOCTh XUMHUYECKUX CBOMCTB apOMAaTHYECKUX coeauHeHuul. [Ipusec-

TH IIPUMEPBL.

10.1 0 M300pa3uth cMEIIEHHE SJIEKTPOHHON MJIOTHOCTU B KOJIBIIE

OCH30MHON KHUCIIOTHl U TOIYOJa, YUYUTHIBAsS OPUEHTUPYIOIIYIO MPHU-
pony 3amecturened. Hamucarp peakuuyd HUTPOBAHUS YKa3aHHBIX
COCIMHEHUM (B YCIOBHUSX M30BITKA a30THOM KHUCIIOTHI). HasBarh mo-

JIY4CHHBIC COCIUHCHUAI.

10.11. M300pa3uth cMeIlIEHHE 3JIEKTPOHHOW IJIOTHOCTH B MOJIE-
KyJIaX HUTPOOEH30J1a M aHUJIMHA, YYUTHIBAsl OPUEHTUPYIOLIYIO MPHU-
poxay 3amectuTteneil. HanucaTtes peakiuio OpoMUpOBaHUS YKa3aHHBIX
coelMHeHUH (B yCJIOBUIX U30bITKAa OpoMHOM BOjb). Ha3zBath nomy-

YCHHBIC COCIMHCHU.

10.12. Ilosicauth cyTh (Ha mpumepax) ImpaBwiIa 3allieBa, MpaBuia
MapxkoBuaukoBa. I[lonyuuts OyraHoi—2 u3 2—Opom-2 MmeTuiadyTaHa,
NPUBECTU CXEMBI PEAKIUH 10 CTaJAUIM.

10.13. B ycnoBusix 37aeKTpOPUIBLHOTO 3aMEIIECHUs] TPOBECTH peak-
o ankuwinupoBanus (peakiuss Ppuaens-Kpadrca) Ha npumepe
B3aMMOJICUCTBUSA XJIOPITaHA C HUTPOOEH30JI0M M TodyojoMm. Ilpu-
BECTU CXEMY PEaKIIMi, MEXaHU3M, HAa3BaTh MPOIYKThI PEAKIIHH.

10.14. Kakue cucTteMbl Ha3bIBAKOTCA COMPSKEHHBIMH? TT,7T- COMPS-
XKeHue, p,m- comnpsbkenue. Kakol anekTpoHHbIM 3 (exT mmeer B
CBOEH OCHOBE COMNPSIKEHHE CBs3ei? OXapaKTepru30BaTh CONPSAXEHUE
CBA3€H B MOJieKy/ax OyTaJueHa W aHWUJMHA W HaIWCcaTh PEaKIUU

OpOMHpPOBaHUS ATUX COCTMHEHUI; HA3BaTh MPOIYKTHI PEAKIIH.



364

10.15. [IpyHuMnManpHasT OCHOBA CHCTEMATHYECKOWM HOMEHKJIA-
Ttypsl MIOITAK. B kakoM mopsiike yka3bIBalOTCS COCTABHBIE YacCTH
Ha3BaHUsA? B Kakux ciydasx HYXHO YYWUTHIBATh CTapUIMHCTBO
rpynn? Ha3Bark o CUCTEMAaTUYECKOW HOMEHKIIATYPE:

CCI; — COOH, CH;— CONH,, CH; — CH,—-NH,,

HO - CH, - CH, — COOH.

10.16. Yka3zaTh Tun rubpuan3alnud opoOuTaneil yriepoJHbIX aTOMOB

B OcH30j1e. OOBSICHUTL  IPUPOAY O- M T-CBsI3M B OeH3oie. Ka-
Kasi CHUCTeMa Ha3bIBaeTCs compsbkeHHON? B dyem ocoOGeHHOCTH co-
OPSKEHHOW CUCTEMBI? B KakuX yClIOBHSX MOYHO IPOBECTH Tajore-
HUpoBaHue OeH3osna? HamucaTh COOTBETCTBYIOIIME YpaBHEHHUS pe-
aKIMi 1 Ha3BaTh MPOYKTHI.

10.17. Hanucats cTpykTypHBIE (HOPMYIIBI YTIEBOJOPOIOB: 2-METUII-
S-atun-rentun-3, OyragueH-1,2; 2,4-nuMeTWINEHTaaueH-2,3; TeK-
CeH-5-uH-1;  OMMETWIALICTUIICH, METHINTUIANCTUICH, JTUJIAITHU-

JIeH, TUMETUIIPTHIIEH (2 u3omepa).

10.18. Hanucarb hopmysibl CTpOCHUS MPOMEKYTOUYHBIX M1 KOHEUHOTO
npoaykra B cxemax: CH;-CH,-CH,-CH,-CH,OH + H,SO, (-
H,0)—A; A + Br, > B; B + KOH u36. (cnupToBbIit p—I)) —C; C +
Na — D.

10.19. Ha3BaTh KOHEUHBIM MPOJYKT PEAKIHH CICAYIOIIMX MpEBpa-
IMIEHUM: CHayajga 2- METWIOYTEeH MOABEPIVIM THApATAIlMU, 3aTeM Je-
ruapaTanuu (MpaBujo 3aiIieBa), HaMMUCcaTh CXEMbI PEaKITUHU.

10.20. Hanucath cxembl peakuuid U (OpMyJibl CTPOCHUSI MTPOMEXKY-
TOYHBIX U KOHEeUHOTO npoaykTa (A, B, C) B cnenyrouieil cxeme:

CH; CH,-CH=CH, + HBr »> A; A + KOH (cnupt. p-p) —
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B; B+ H,0O— C.

10.21. Yka3arh, K KAKOMY KJIaCCy OTHOCSITCS COCAMHEHUS U HA3BaTh
UX TI0 CHCTEMaTUYeCKOM HOMEHKJIATypeE:

CCI; — COOH, CH; — CONH,, CH3-NH,, CH = C - CH, — CH3,
CH, = C (CH3) — CH; — CH(CH;) — CH;3, CHj- CH,-CH(OH)-
CHs.

10.22. Kakue mpenenbHble YIrJIeBOAOPOJbl 00pa3yroTcsi IMpU Ha-
IPEBAHUU COJIEM COOTBETCTBYIOIIMX KHUCIOT co mienoyamu:CH;-CH,-
CH,COONa, CH;- CH,- C(CH;),-COONa? Ha3zpaTh MOJy4YeHHbIC

COCIMHEHUs 110 PAllMOHAJIBHOW M CHUCTEMAaTUYECKOM HOMEHKJIATYpeE
HIOITAK.

10.23. Hanucatb cTpykTypHbI€ (hOPMYJIbl U Ha3BaTh MO CUCTEMATH-
YECKOM HOMEHKJIATYp€ M30MEPHI reNTaHa C MAThIO aTOMaMH YTIepo-
Jla B OCHOBHOM LIETIH, COJIEpKAIEH YETBEPTUUYHBIN aTOM YIJIEPOA.

10.24. Kakue coequHeHHs] Ha3bIBAIOTCS MOHO(PYHKIIMOHAIBHBIMHU,
NoJU(PYHKIMOHAIbHBIMY, —reTepodyHKIMoHanbHbIMU?  [IpuBectu

IPUMEDPBI, 1aTh UCUEPIBIBAXOIIANA OTBET.

10.25. Hanucats ypaBHEHUE peakiMyd JETUJIpATallUd  CJIEAYIO-
IIMX CIHPTOB, YYUTHIBASK MPABWIO 3aillleBa, U HA3BaTh IMOJyYECHHbIC
OJ’IG(I)I/IHBIZ CH3-CH(CH3)-CH2-OH, CH3-CH(CH3)-CH(OH)-CH2-
CHs.

10.26. Kakas cBsi3p Ha3biBaeTcsi kKoBajieHTHOM? [lonsipHOCTh M TO-
JSPU3YEMOCTh KOBaJEHTHOU CBsi3u. MHAYyKTUBHBIN 3¢ (dEKT, ero Bu-
nbl. [Tpumepsl.

10.26. Me3omepnbiii 3¢ dekt, noudarue. Tunbsl MmezomepHoOro 3pdek-
Ta. ['paduueckoe mzoOpaxenue. M300pa3uth CMEIIEHUE DJIEKTPOH-



366
HOM TUIOTHOCTH B KOJIbIIE O€H3albJIETH/ia W ITUIOCH30J1a, YUYHUTHI-

Basi OPUEHTUPYIOLIYIO IPUPOLY 3AMECTUTEIIECH.

10.27. Peakius obeciiseunBanus pactsopa KMnO, — kauecTBeHHas
peakiusi Ha oOHapyxeHue ajakeHoB. Ha npumepe OyteHa-1 Hamucathb
YpaBHEHUE PEAKLMHA M Ha3BaTh NPOJYKT, KOTOPBIM 0Opasyercs B
3TUX yclloBHAX. K KakoMy Kilaccy COEAMHEHUN OTHOCHUTCS 3TOT MPO-

OYKT peaKuu?

.10.28. W3 O0yrannuona — 1,4 nomyuutrs 2,3 - aubOpoMOyTaH u
1,4 — nu6pomOyTaH.

Pa3zneinll. OcHOBHBIE KJIACCHI OPraHMYeCKUX COeTUHEHUI

11.1. CpaBHHUTE CKIOHHOCTb K OKUCJICHHUIO AIbJAETUIOB U KETOHOB.

AprymenTtupyiite otBer. Hanmuiure peakiuu OKUCICHHUS CIEIYIO-
IIUX COCINHEHUI: a) OyTaHayb; 0) OyTaHOH; B)  IIEHTaHAUAIb
(MOJTHOE M YaCTU4YHOE); T) NneHTaHoH-3. Ha3zoBuTe NpoayKThl peak-

1107070

11.2. Ha3Bate rimuuepud no MIOITAK wu Hanucats mJist HEro peak-
UM ¢ YKCYCHOM KucioTou (1 Moib) M a30THOM KHUCJIOTOM (HU30BI-

ToK). K KakoMy Kjaccy COeMHEHUH OTHOCSATCA OOpa3oBaBIIMECS

OPOIYKTHI?

11.3. Hanucare ypaBHEHHME B3aMMOACHUCTBUS METWUJIAMHHA U
STWJIAMUHA C BOJAOM, KAKYI0 PEAKIUIO CPEIAbl UMEIOT BOAHBIE pac-
TBOPHI aMUHOB? OOOCHOBATH OTBET.

11.4. Hanucate cTpykTypHble (GOPMYJIBl U JIaTh TPUBUAIbHBIC Ha-
3BaHUS TUJPOKCUKHUCIIOT: 2-OKCHUIIPOTIaHOBAas, 2,3-
JTAOKCHUITPOITAHOBAS, OKCHOYyTaHIHOBAs, 2-okcurnpornas-1,2,3-

TpuKapOoHOBas kuciora. Kakoil mpouecc mpoTekaer Mmpu HarpeBa-
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HUAM 0-OKCUKHUCIOT? Hamuiure COOTBETCTBYIOIIEE YpaBHEHHE pe-
aKIMY Ha TPUMEPE MOJIOYHOM KUCJIOTHI M1 HA30BUTE MPOIAYKT.

11.5. Kakumu peakiysiMid MOXKHO OTJIMYUThH OyTaHallb OT OyTaHOHA?
ITpuBectu cxembl peakuuii. Hanmcars peakiuu ajiba0JIbHOW KOHJICH-
Caluu JJIs CIECIYIOIIUX aJlbJICTHIO0B: METUIITPOITAHAIS, TICHTAHAIIA.

11.6. Amunsbl, onpeaenenue. AnvdaTuyeckue nepBUYHbIE, BTOPUY-
Hbl€ U TPETUYHbIC aMHHbBI, CTPOCHHE, HOMEHKJIATypa, OCOOCHHOCTb
UX B3au- MOJEHUCTBHS C a30TUCTOM KHUCIIOTOW (HAmUCaTh CXEMBI pe-
akiuii). Ha3BaTh coenuHEHHE, KOTOPOE TMOJYYUTCS B Ppe3ysbTaTe
caenyromux peakmui: CH, =CH, + Br, —» X; X +2KCN > Y, Y
+ H,0O — ? Hanmcate cxemMbl TPOMEKYTOYHBIX PEAKIIUM.

11.7. Ha npumepe y-MacisiHOM KMCIOTHI TOKA3aTh OTHOILIEHUE Y-

OKCHKHCIIOT K HarpeBaHHIO, HAIIMCATh CXEMY PEAKIMM U Ha3BaTh
OPOAYKT pEaKIvu.

11.8. Hamucars npoekuronusie Gopmyinsl D- u L-raumepruHoBoi

KUCHOTHI, D- 11 L-107104HOM KUCIIOTEL.

11.9. Kakue coennnenust Ha3biBarOTCA riukonssmu? Hamucats ypas-
HEHUE PEaKIUU MOJy4eHUs IHMKojs no Barnmepy u3 Oyrena-2. Ha-
3BaTh MOJYYCHHOE COCAUHECHUE.

11.10. IIpuBectu cTpykTypHBIE (HOPMYIJIBI U AaTh Ha3BaHUS IO
HNIOITAK coenunenuii cocraBa: a) C4;HoCI u 6) CsH;Cl, umero-

MUX OJHWH HUJIKX IBAa ACUMMCTPHUYCCKUX aTOMa Yyrijcpo/aa.

11.11. Kakwue cnupthl Ha3biBarOTCA MHOroaroMHeiMu? [lpuBectn
npumMepsbl. [Ipr HarpeBaHWM TIMLEpPUHA MPOUCXOAUT MOCIEAOBA-
TEJIbHOE OTILICIUICHUE JBYX MOJIEKYJ BOABI U 0Opa3yercsi Hempe-
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JEIIbHBIA aJIbJETU]l, MPUBECTH CXEMY JTOr0O IIPOLIECCA, HA3BaTh

OPOJIYKT.

11.12. Kakoe coeguHeHnune oOpaszyercsl Mpu B3aUMOJACHCTBUM Mac-
JITHOM KHUCJIOTBI C TPEXXJIOPUCTHIM (PochopoM (IIPUBECTH CXEMY
peaKklUM) U KaKoW MPOAYKT 0Opa3yercsi, €CiM Ha 3TO COCIMHEHUE
nojeiicTBOBaTh MeTaHooM? Ha3BaTh MOJIy4e€HHbBIE COSIUHECHUS.

11.13. JlexapOokcunupoBanue, onpenenenue. [lokasaTe 3TOT mpo-
[IeCC Ha MpUMEpe IIaBEIEBOM U SHTaApHON KUCIOT. OOBICHUTH, IO-
YeMy YKa3aHHBIE KHCJIOTHI CKJIOHHBI K JeKapOokcuianpoBaHuto. Kak

Ha3BIBAIOTCS COJIM 3TUX KHCIOT?

11.14. Tloka3aTh r€HETUYECKYIO CBSI3b MEXAY KJIACCAMH, OCYILECT-
BUB MPEBpAlECHUE: MPONAaH—> MPOINEH—> MNPONAaHOJI—> OyTaHOBas KU-

cnora. HanmcaTts COOTBETCTBYIOIINE YPABHEHUS PEAKIUN.

11.15. Ocymecruts mpespamenus: (CH;CH,COO),Ca (t°) > A;

A + PCls; — B; B + NaOH (couprt. p-p) = C; rugpatauus C —
D. HasBatb coenunenus (A, B, C, D). Hanucars ypaBHEeHUs pe-
aKIM{ ¥ Ha3BaTh MOJYYCHHbBIC COCTMHCHUS.

11.16. B xakoM cirydae OpraHM4e€CKA€ COEAUHEHUS MTPOSBIAIOT OC-
HOBHBIE CBOMCTBA? Pacronoxure B psiji MO YBEIUYECHUIO OCHOBHBIX
CBOMCTB CIEAYIONIME aMUHBI: 3THJIAMUH, METWJIAMHUH, aHWIHH, Me-
TUIITWIAMUH. ApPTYMEHTUPYHTE OTBET Ha OCHOBE BJIEKTPOHHBIX
s deKToB.

11.17. Hanucatrbs popMyJibl U Ha3BaHUSI BAXKHEUIIINX HEMPEACIbHBIX
kuciot. Hanucate cxemy peakuuu THApATalid aKpUIOBOW KHCIIO-
ThI, Ha3BaTh MPOJYKT PEAKIIMU U yKa3aTh, OYyJET JIK OH 0OPa30BbI-
BaTh paieMar (JaTh ONpeeiIeHUE palemara).
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11.18. Knaccudukarus amuHoB. UTo Takoe MEpBUYHBIN, BTO-
pyuHbIi 1 TpeTnuHbld amuH? [Ipumepsl. Ha3zBath coennHeHus:
a) CH3-NH-C,Hs;  0) C,Hs-N(CH;)o;
B) H,N-CH,-CH,-NH,; r) H,N-(CH,)s-NH5;

11.19. B 1yem ocoOEHHOCTH CTPOEHMSI MypaBbUHOU KHUCIOTHI? Kakue
OPOAYKThl OOpa3yloTCsi MPU ACHUCTBUM CEPHOM KUCIOTHI (KOHII.) Ha
MYpPaBbUHYIO KUCIOTY? MOHO JIM OKUCIUTh MYPaBbUHYIO KUCIOTY?

[Touemy? Hanucath cXeMbl COOTBETCTBYIOIINX PEAKIIU.

11.20. Hanucate CTpyKTypHYIO (OpMyay BeIIeCTBa COCTaBa
CsH,0, ecnu u3BecTHO, YTO OHO PEArupyer C METAJUIMYECKUM Ha-
TPUEM C BBIJICJICHHEM BOJOPOJA, MPU OKHUCICHUH O0pa3yeT KETOH
HOPMAJIbHOT'O CTPOEHUS U 001a7aeT ONTUYECKONM aKTUBHOCTHIO. Ha-
MUIIUTE COOTBETCTBYIOIINE YPABHECHUS PEAKIM M HA30BUTE MOJIY-

YCHHbBIC COCAMHCHUSL.

11.21. Hanucate popMynbl BaXXHEHIINX HEMPEAECTbHBIX KUCIOT.
Kakue coenuuenus: 00pa3yroTcsi Ipu TUAPUPOBAHUU U TUIpATALIMU

(GbymMapoBOM KUCJIOTHI, IPUBECTU CXEMBI PEAKIIUH.

11.22. Kakue coenuHeHus: oOpa3yroTcsl IPU OKUCIECHUU CIUPTOB:
a) mep- BUYHbBIX; 0) BTOpUYHBIX. OCYIIECTBUTH TpEBpaIlCHUE:
CH,=CH-CH,-CH,-CH; — CH;-CO-CH,-CH,-CH;. Hanucars
COOTBETCTBYIOLIME YPABHEHUSI PEaKUU; HA3BaTh IIPOMYKTHI.

11.23. Kakue u3 HUKENPUBEICHHBIX COCIUHEHHUN ONTUYECKH aK-
TUBHBIE:

a) HOCH,-CH(OH)-CHO, 6) CH;-CH,-CH,-CH,0H,

B) CH;-CH,-CH(OH)-CH;, r) HOOC-CH,-CHBr-COOH,

n) CH,(OH)-CH,-CH,-COOH. Ha3zBarb 3tu coenuHeHus. OtMme-
TATh aCUMMETPHYECKHE aTOMBI yriepoda M yKa3aThb BO3MOXKHOE
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YUCJIO OIITHYCCKUX U30MCPOB.

11.24. IlpuBectu CTPYKTYpHYIO (OpMYIy SIOJOUYHOU KUCIIOTHI, MMO-
JYyYUTh €€ U3 OyTEHAMOBOW KUCJIOTHI, IPUBECTU CXEMY PEAKIIUU €€
noiyuyeHus. Kakoil mpoaykT oOpa3yeTcsi Ipu OKUCICHHUU sI0JIOYHOM

KUCJIOTBhI?

11.25. Jare onpeneneHrue aHTUAPUIOB U XJIOPAHTUIPHUJIOB KHCIOT.
IIpuBectn mpumepsl. IIpuBecTn cxeMy peaknuu B3aUMOACHCTBUSA
XJIOPUCTOTO aleTuiia (XJIOPaHTHAPHUIA YKCYCHOM KHCJIOTBI) C 3TAHO-
JIOM, Ha3BaTh IPOJYKT PEAKLIMH.

11.26. Kakue cnupThl Ha3bIBAIOTCSI MHOroaToMHbIMH? UTO Takoe
rimkonu? IlpuBectn mpumepsl. [lpu Tepmuyeckoil aeruapaTalnuu
riiMiepruHa oopasyercs akposiend. Hanumure cxemy peakiuu U Ha-
30BUTE AKPOJIEUH 0 CUCTEMATUUYECKOU HOMEHKJIATYpE.

11.27. YTo mOHMMAIOT MOJ OCHOBHOCTBIO OPraHMYECKOr0 COEIU-
HeHusi? CpaBHUTE OCHOBHBIE CBOWMCTBA anu(arudeckoro (MeTuia-
MUH) U apOMaTHU4E€CKOro (aHWINH) aMuHOB. Hanumure cTpykTyp-
Hble (OPMYJIbl COCTUHEHUN U MOKAXUTE COOTBETCTBYIOIIUE DJICK-
TPOHHBIE A(DPEKTHI.

11.28. JlaTe onpeneneHne aHTUAPUIOB KUCIIOT, PUBECTH CTPYKTYP-
HbIe POPMYJIbl STHTAPHOTO, (PTANIEBOrO U YKCYCHOTO aHTHApPHU-
noB. Kakue TByXOCHOBHBIE KUCIIOTHI HE 00pa3ylOT aHTUAPUIOB?

11.29. Ha3BaTh KUCIOTHI, OOpa3yroluecs Mpyu OKUCIEHUU (4acTh4-
HOM U TOJIHOM) CJIEAYIOIIUX TIUKOJIeH: nponanauon —1,3; Oyran-
auoa — 1,4; STUIICHTJIMKOJIb.
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Pa3znen 12. JIunuabl

12.1. Yro Ha3bIBaeTcs cloxHbIM 3dupom? Hamummre peakiuu
00pa30BaHMS CIOKHBIX I3(DUPOB MPHU B3aUMOJICUCTBUM: a) YKCYCHOM
KUCJIOTHI M 9TaHOJa; O) MacISHOW KHMCJIOTHI U METAaHOJIa, B) MY-
PaBBUHON KUCJIOTHI U MpoMNaHoa-2; T) opToPochopHOil KUCIOTHI U
sTaHosa. Ha3oBuTe mosnydyeHbie 3QuUpbl BCEMU BO3MOXKHBIMHU CIIO-

cobamu.

12.2. K kakomy Kiaccy COEOUHEHUN OTHOCATCS *upbl? [IpuBectn
CTPYKTYpHYIO (hOpMYITy KUpa, OPU TUIPOJIU3E KOTOPOrO U3 OpraHMu-
YECKUX KHCJIOT 0O0pa3yercsi TOJIbKO MaJbMUTHHOBAs kuciorta. Ha-
YcaTh MPOILECC KUCIOTHOrO ruaponusa. HaszeaTe 3TOT xup, yKa-
3aTh €r0 KOHCHUCTEHIIMIO.

12.3. OmblUICHHUE KUPOB: YCIOBUS MPOBEAEHUS MPOLIECCa U TPUME-
HEHHE €ro B MNPOMBIIUICHHOCTH. HamwcaTe ypaBHEHUE peakuuu
OMBLIEHUS OJEONAIBMUTOCTEAPHUHA (0JIEONAIBMUTOCTEAPATA TIIULIE-
pUHA; OJEOWINAIbMUTOUIICTEAPOMIIIIMIIEPHUHA), HAa3BaTh 00pa3yro-

Mecs NPOAYKTHI.

12.4. KucnotHoe 4uClIO Kak XapakTepucTuka xupoB. Kakum o0-
Pa30oM ONPEACISIIOT KUCJIOTHOE YMCIO I )KUPA; U UTO OHO Xapak-

TepU3yeT?

12.5. Mpuma ¢ xuMu4eckor TOUKH 3peHus. Kak coctaB mbuia
BJIMSET HAa ero KoHcucTeHIuo? YUTo Takoe «BBICAJIMBAaHHE» MbLIa?
Hanucate nmporecc moiaydyeHusi TBEPAOTr0 CTEAPUHOBOTO MbLIA U3

TpUOJIEaTa TIINIEPUHA.

12.6. Hanucate peaxkiuio ruJipupoBaHus (TUAPOTCHU3ALNHN) JTHO-
neocteapuna (1,2-guoneoni-3-cTeaponriniiepruHa), Ha3BaTh 00-

PAa30BABILINMICA NPOIYKT.
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12.7. CoctaButh (hopMyny KuUpa, €CIU MPU €ro OMBUICHUU 00pa-
30BAJIUCh CJIECAYIOIIME MPOIYKTHI: TJIUIEPUH, OJJHA MOJIEKYJIA OJjiea-
Ta KaJus U JIBE€ MOJIEKYJIbl najbMuTaTa Kanusa. Ha3Bath omblisie-
MBI KUP U HAMKCATh YPABHEHHUE PEAKIIMM OMBUIEHUS 3TOTO KHUPA.

12.8. K xakoMy KJIacCy COEAMHEHUN OTHOCATCS KUpbI? UTO HaA3BI-
BaetTcs rugpon3oM? Ilouemy Kupbl CKIOHHBI K Tuapou3y? Hamu-
caTh ypaBHEHHE KHUCIOTHOTO THAPOJIU3a TUMAIbMUTOCTEapUHa (1Iu-

NajJbMUTOWJICTEAPOUIITIIMIIEPHHA) U Ha3BaTh 00pa3oBaBILIMECS MPO-
JTYKTBHI.

12.9. Yrto oOmiero u B 4eM OTJIHWYHUE B COCTAaBE U CBOMCTBAX TBEP-
IBIX KUPOB, Macell U BOCKOB? [IpuBecTu CTpyKTypHbIE (DOPMYJIBI
BOCKa, xupa. [ToueMy xuakue xupbl (Macia) 0oJjiee MOJE3HbI B MH-

TaHUH, YCEM TBCPAbIC )I(I/Ipbl?

12.10. Kakue kucnotsl BXOoOdT B cocTtaB Macen? Kakue us 3tux
KHCJIOT CUMTAIOTCS HE3aMEHMMBIMHU i1 uesoBeka? IlpuBectu
CTPYKTYpHYIO Gopmysly Macia (BbIOOp MPOM3BOJIbHBIN) M JaTh
Ha3BaHUC.

12.11. Yrto obmiero um Kakue pasziduvsg B CHocoOax MOJTy4YeHUS,
CTPOCHUHU U CBOWCTBAX MBUIOB U CUHTETUYECKUX MOIOLIUX CPEACTB?
Hanumnre ¢opmyily Mblla U CHHTETHYECKOTO MOIOIIETO CPEICTBA.
OxapakTepru3yruTe MOIOIIEE JEHCTBUE MBUIOB U JIETEPTEHTOB.

12.12. Kakoil mpoyKT oOpa3yeTcsi pH auIupOBaHUU TIULEPU-
Ha CMECBIO0 PAaBHBIX KOJIMYECTB NAJIbMUTHHOBOM, JIMHOJIEBOM, JIM-
HOJICHOBOM KucioT? Hanucate ypaBHEHHE peakiuy, Ha3BaTh MPO-

HYKT. VYkazath TMII JUIIKAA U KHUpa, €0 KOHCUCTCHIUIO.

12.13. Kakue munuabl Ha3bIBAIOTCS CIOXKHBIMH? YKa3aTh BaxK-
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HEWILWE TPYNIbl CIOXKHBIX JMNUAOB. Hamucate CTpyKTypHbIE
(opMysbl M Ha3BaThb aMUHOCIUPTHI, BXOSIINE B COCTaB CIOXKHBIX
munuaoB. OxapaTepu30BaTh OMOJOTMYECKYIO POJIb CIOXHBIX JIM-

180401 (0):3

12.14. Kakue nunuabl Ha3bIBAIOTCA ClI0XKHBIMU? HamucaTte oOime
dopmynbl pochatuaoB. Hamucath cxemy KHCIOTHOTO THAPOJIM3A
nenutuHa (docdaTUaUIXOIMHA), B COCTAaB KOTOPOTO BXOJUT MaJlb-
MUTHHOBAsI M OJIEMHOBas KUCJIOTHL. K Kakomy THITy JIMITUJOB OTHO-

CSTCS NELIUTUHBI?

12.15. Kakoii mpouecc Ha3bIBAIOT HNPOTOpKaHHEM >XKUpoB? PazHo-
BUJIHOCTH TMPOLIECCOB MPOTOPKAHMS; CXOJICTBO M PA3IUYME MPOILIEC-
COB MpOropkaHusi W rujaposusza. Hamucate cTpykTypHyIO (hopMyiy
JIUIINAIA, €CJIM TIPU €ro KUCIOTHOM THUJIPOJIN3€ ObLIU MOJYYEHbI Clie-
OYIOIIUE TMPOAYKTHI: TIIULEPUH, 2 MOJIb HAaJbMUTUHOBOM W 1 MOJIb
CT€ApUHOBOW KUCJIOT. YKa3aTh THI JINIK/A, TUII )KUPA U €70 KOHCH-

CTCHLUIO.

Pa3nen 13. YrieBoabl

13.1. Yto oOpasyercs mpu OKUCICHUU TJIFOKO3bI: a) B MATKUX YCIIO-
BUsIX; 0) B )KECTKHMX YCIOBMSX; B) moa AciicTBueM (pepmeHToB? Ha-
NUCaTh COOTBETCTBYIOUINE YPAaBHEHUS PEAKLIMI U Ha3BaTh MPOIYKTHI

OKHCJICHUA.

13.2. Ilpu B3auMOJEHCTBUM KAaKHX BEIIECTB 00pa3zyroTCs: a) Ipo-
cteie 3upsnl; 0) ciaoxubie 3hupbl. Hanucate ypaBHEHUs peakiuid
00pa3oBaHUsl IPOCTOTO U CJIIOXKHOTO 3PUPOB C y4aCTHEM IOJTyalle-
TaJbHOTO TUAPOKCHIA O-D-TIIOKOMUpaHO3bl U Ha3BaTh MPOIYKTHI

pEaKInil.

13.3. Kak knaccuuuupyroT yriieBoJabl HCXOAsS M3 BUAa KapOo-
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HWJIBHOW IPYNIbBl W JUIMHBI yriepojgHoro ckenera? IlpuBectu

IPUMEDBI.

13.4. KnaccuduiupoBaTh (TO €CTh OTHECTH K MOHO3aM, OJINTO3aM
WJIW T0JIM03aM) CJIEAYIONINE YIJIEBOIbl: pr003a, JJaKT03a, KJeTuaTKa,
IVIMKOT€H, MajbTo3a, (PyKTO3a, TalakTo3a, IMEKTUHOBBIC BEILIECTBA.
Hanucate ctpykTypHBIe (DOPMYJIIBI M YKa3aTh OMOJIOTHYECKYIO POJIb.

13.5. B coctaB HYKJIEHMHOBBIX KHUCJIOT puOO3a BXOJAUT Kak 3 —
anomep. Hanucats crpyktypHyto ¢opmyny B, D — pubodypano3ssl,
Ha3BaTh KHUCJIOTHI, KOTOPhIE OOpa3yrOTCs MPU OKUCICHUU PUOO3HI.

13.6. CuHTe3 yrieBogoB B PaCTUTEILHOM M JKMBOTHOM OpPTaHU3ME.
buonornueckas pons yrinesono. Kakoi psan yrneBogaoB -D wmm L -
UMeeT OMOJIOTMYECKOE 3HaueHue?

13.7. T'muxo3unsl, onpeaenenue. [lonyuuts Mmetui-a-D- dpykrody-

paHo3u U3 PPYKTO3bI U ATUII-3- D- rIroKOmMpaHo3u1 U3 TITFOKO3BI

13.8. ®pykTo3a Kak MPEACTABUTENb MOHOCAXAPUIOB, €€ TayTo-
MepHble (popmbl. Ha3Barh nucaxapuj, B COCTaB KOTOPOrO OHA BXO-
aut. Hammcate crpyktyphHyto dopmyny 3, 6 — mudocdara o-D-
bpykTodypaHO3BbL.

13.9. Hamucate ypaBHEHHsS B3aUMOJICUCTBUS KIIETYATKU C W3-
OBITKOM a30THOW KHUCJIOTBI, Ha3BaTh MOJYYEHHbIM 3(up, €ro uc-

ITIOJIb30BAaHMUC.

13.10. KakumMu KauyeCTBEHHBIMH PEAKUUSMH MOYKHO OTJIMYUTH
(GpykTO3y OT rtoKo3bl? [IpuBecTr CTpyKTYpHBIE POPMYIIBI TITHOKO-
3bl U (DPYKTO3BI.

13.11. [late onpenenenue yraeBoaoB. Kakas peakuus nexuT B oc-
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HOBE KJIACCU(PUKALIMM YTIJIEBOJOB Ha MPOCTbIe U cioxHbie ? [lpu-
BECTU IIPUMEPHI NMPOCTBIX U CIOXKHBIX YriaeBoaoB. Kakol mMoHOcCa-
Xapuj sIBJsSETCs HauOoJjee pacrmpocTpaHeHHbIM B mpupojse? B co-
CTaB KaKUX CJIOXKHBIX YIJIE€BOJOB BXOJUT OCTATOK 3TOT0 MOHOCaxa-

punga?

13.12. Ha3BaTh UCXOAHBIE MOHO3bl W HANMCATh YPAaBHEHUS PEAK-
Ui, C TOMOIIBIO KOTOPBIX MOXHO MOJYYUTh CIEAYIOIIUE COEU-
HEHUS: COPOUT, raJIaKTypPOHOBYIO KHUCJIOTY, CIM3EBYIO (TaJlaKTapo-
BYIO) KHUCIJIOTY, MAHHOHOBYIO KHCIIOTY.

13.13. Tayromepus kak Buj uzoMepuu. HamucaTe TayromepHbie
dbopmbl (mupaHo3HbIC U PypaHo3HbIe) D— mMaHHO3bI, D — ramakro-

3Bl.

13.14. Kakue caxapa Ha3bIBAlOTCS TOMOMOJIMCAaXapUAaMHU, Te€Tepo-
nonucaxapugaMu? KierdaTtka (Le/U1H07103a) OTHOCUTCS K TOMOITOJIH-
caxapugam. HaxoxaeHue KIIeT4aTKu B IPUPOJIE. YKA3aTh KaKOM MO-
HOCaxapu/l SIBJISETCA 3BEHOM ITOJMMEPHOM IIEMH, 0XapaKTEPU30BATh
TJIMKO3UHBIC CBSI3U. [[JIMHA W pa3BETBICHHOCTh LIENU. XUMUYECKHUE

CBOWCTBA N EJUTIOJIO3EL.

13.15. MoHO3BI CyIIECTBYIOT B MPUPOJE B BUJIE CIOKHBIX 3(DUPOB
optodocdopHoil kucnotel. Hanucate crpyktypHbie hopmyinbl 1,6 —
mudochara o-D-bpykrodpypanossr, 1,6 — audocdara o-D-

[JIFOKONUPAaHO3bl U ,6 —udocdara a-D-hpykTodypaHossl

13.16. Ilpu rugposrse Kakoro gucaxapuja oopasyercs rajiaktosa?
[TpuBecTu cxemy r'HApPOIU3a ATOTO AUcaxapuaa, OTMETUTh €ro OHOo-
JIOTUYECKYIO POJIb; KAKUE IPYTUE HA3BAHUS UMEET 3TOT AUCAXapun?

13.17. T'nukoreH, ero cocraB, ctpoeHue. CpaBHUTEIbHAS XapaKTe-
pUCTHKA TJIMKOTreHa u kpaxmana. CHUHTE3 B Opranu3Me U Ouosioruye-



376

CKOC 3HAUCHUC TJIMKOI'CHA.

13.18. Ag(NH;),]OH sBisieTcsi KaueCTBEHHBIM pPEareHTOM JjIsl aJlb-
no3. Jlakroza B3aumopeicteyer ¢ [Ag(NH;),]JOH ¢ ob6pa3zoBanuem
cepeOpa, HamucaTh CXEMY PEaKIIMK, Ha3BaTh MPOAYKT NPEBPACHUS
nakTo3bl. [1o kakoMy npuU3HAKy AUcaxapubl MOAPa3IEIsIOT Ha BOC-

CTAHABJIMBAIOIINE U HEBOCCTaHaBJIMBatomue? [IpuBecTu npumMepsl.

13.19. Kak nokazarh, 4TO IIHOKO3a SBJISIETCSI MHOTOATOMHBIM CITHP-
ToM? HanmucaTe ypaBHEHHE COOTBETCTBYIOIIEH Ka4ECTBEHHOM peak-
MU U oXapakTepu3oBaTh BHEmHUN 3¢ dekT. UTo obOpasyercs npu
BOCCTAHOBJIEHUH I1H0KO03b1? [[0ATBEPANTE YpABHEHUEM PEAKLINH.

13.20. Tlo xakoMy MpU3HAKY IMPOCTHIE YIIIEBOABI OTIWYAKOTCS OT
CJIOKHBIX YTJIEBOJOB? YKa3aTh NMPOMEXKYTOUYHBIE MPOMYKTHI THIPO-
Ju3a Kpaxmania, Ha3BaTh uX. Kak ocyiecTBisercss pepMeHTaTUBHbBIN

TUAPOJIN3 Kpaxmana?

13.21. Kako# atroMm yriepoja Ha3bIBAETCA ACUMMETPUUYECKUM (XH-
panbHbIM)? UeMy paBHO YHKCIIO CTEPEOM30MEPOB YTIJIEBOJIOB B 3aBU-
CHMOCTH OT YHMCJIa XUpaJIbHbIX aTOMOB yriaepoaa? Hanucats Gopmy-
JIbl COOTBETCTBYIOIIMX MOHO3 U YKa3aTh, CKOJIbBKO aCUMMETPUUECKUX
aTOMOB yrJiepojia cojiepkutcs B D- ne3okcupu6ose u D- ppykTody-
paHo3e.

13.22. Yrto Takoe aHOMEpBI, IO KAKOMy MPU3HAKYy OHHU Ompere-

msrotes? Kak nHaseBaerca OH - rpynma y 'C MOHO3 B HHEKIHUECKOIT
dbopme? B yeM 0COOEHHOCTH XHMMHUUYECKHX CBOWMCTB YKa3aHHOM
rpyninsl OH 1o cpaBHEHHIO ¢ MHBIMU (CIIUPTOBBIMH) THIAPOKCUJIA-
Mu? OTBET MOATBEPAUTH YPAaBHEHUSIMU PEaKIMil Ha mpumepe pudo-

3Bl.
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Pa3znea 14. AMuIbI KHCJI0T. AMUHOKHUCJIOTBI.
A30TCcoaepxalye reTepounKInIYecKre CoeInHEeHHs

14.1. IIpoTenHOr€HHBIE AaMUHOKMUCJIOTHI, ONpPEACICHUE, HOMEHKIIA-
Typa, OOLIHOCTh M OTJIWYHS B CTPOSCHUM IMPOTEUHOTCHHBIX aMHHO-
KUCIO0T. AMGOTEPHOCTh O—aMUHOKHUCIOT. Hamucath peakiinio B3au-

MoaenctBus ananuna ¢ NaOH, HCI.

14.2. MoueBuHa, cTpoeHue (yKa3aTh, Kakasi OMOJOTHYECKU aKTUBHAS
rpyIna BXOAUT B COCTAB MOUYEBHHBI), CLIOCOOBI MOJYYEHUSI MOUYEBU-
HbI B MIPOMBIIIUICHHOCTH. HamucaTe peakiiuio B3aUMOJEHCTBUS MO-

YEBUHBI C A30TUCTOM KUCJIOTOH.

14.3. Ilentunsl, onpenencHue. Kakas peakuus JIEKAT B OCHOBE
cuHTe3a nentuaoB? OTiauuyue nenTujioB oT OenkoB. Hamwcath

CTPYKTYpHYIO (hOpMyIly TeTpanenTuaa: Tpe-riy-(peH-rucTuiuH.

14.4. ['eTeponMKIMYecKue COENMHEHUS, WX KIacCU(pUKaII.
Hamucate dopmyny mupuMuAnHA, apryMEHTHPOBATh €ro apoMa-
TUYHOCTh U OCHOBHOCTH. [Ipon3Bo/iHBIC MUPUMHUANHA (TTHPUMUIN-
HOBBIE OCHOBAHMS): ypallujl, THMHUH, IIMTO3WH; HAIKCATh UX CTPYK-
TypHBIE (POPMYJIbI, KOMIIOHEHTAMH KaKUX OUOIOJUMEpPOB OHU SIB-

JISI0TCA?

14.5. Tlpuectu oOuryro Gopmysy o.L—aMUHOKHUCIIOT, apTyMEHTH-
pOBaTh BO3MOXKHOCThH MPOSIBIICHUS aM(OTEPHBIX CBOUMCTB. buro-
JISIPHBIA MOH, M303JICKTPUUYECKas TOYKA, U303JIEKTPUUECKasl cpena,
JaTh ONPEICIICHUS.

14.6. HaszBarb coenuiHeHuUs, 0Opa3yroniuecs npyu HarpeBaHUU MO-
YEBHUHbBI, HAMMCATh YPABHEHUSI PEAKLIM MX 0Opa3oBaHUs, CTPYK-
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TypHbIE (POPMYJIbI M KAYECTBEHHBIC PEAKIIMU JIJIs1 UX OOHAPYKEHHUS.

14.7. . 3ameHUMBIC U HE3aMCHUMBIC aMUHOKMCIIOTHI, IToHsATHe. Ile-
PEUHCIIUTh HE3AMEHUMBIC TPOTCHUHOTEHHBIE AMUHOKHUCIIOTHI, HAIlH-
caTh UX CTpYKTypHbie (popmynsl, HazBaTh no MIOITAK. Hanucath
ypaBHEHHE peakIuu 00pa30BaHus LIUCTUHA U3 IIMCTEHHA.

14.8. MoueBuHa, cTpoeHHe. | HAPOIN3 MOYEBUHBI, YCIOBUS NPOBE-
JAEHUsl TUAPOJN3a, IPOJIYKTHI ruaposin3a. buosornueckas poib Mo-

YCBUHBI.

14.9. Kakne coeanHeHusa Ha3bIBAIOTCA aMuUaaMd Kuciior? B yem
paziiv- yrue MeXay aMuaaMy KUCJIOT U aMUHOKHCIoTamu? Hamucath
dbopMyIbl CAEAYIONIUX COSAWHEHUIN: aMHJ MPOIHUOHOBOM KHUCIIOTHI,
aMMJ] MacJITHOM KMCJIOTBI, O, - aMUHOMACJIsIHAasE KUCIIOTa; 3- aMUHO-

MacCJIsIHasg KUCJI0Ta, Y — aMUHOMACIIIHAA KUCJIOTA.

14.10. B TkaHSAX KUBOTHBIX M PACTEHHU aMHHOKHCIIOTHI CPaBHU-
TEJIbHO JIETKO MOJBEPIatoTCs JAeKapOOKCUIMPOBAHUIO C 00pa30BaHU-
eM aMHHOB. Hamucath ypaBHEHHE peakIMu JeKapOOKCHUIMPOBAHUS
TpunTodana. Ha3zBaTe moiay4eHHbIN OIPOIYKT.

14.11. HaszBaTh npou3BOJHbIE MUPUMHUJINHA, KOTOPBIE BXOJAT B CO-
crtaB Toibk0 PHK wmnum Ttonsko JAHK. Hammcare ux crpykrypHbIE

(bopMyJIbI C YIETOM JIAKTaM-JAKTUMHON TayTOMEPHH.

14.12. CtpoeHue MOYEBHHBI, OMOJIOTMYECKOE 3HAYEHUE, MPUMEHE-
HUE B CEIbCKOM XO34MCTBE, MPOMBIIUICHHBIH CHOCO0 €e MmoJyue-
Husl. Hamucars ypaBHEHHE B3aMMOJIEUCTBUS MOYEBUHBI C COJISIHOM

KUCJIOTOM, Ha3BaTh MPOAYKT PEAKIIUH.

14.13. Yro takoe nentuasl? Kak onn oopasyrorcsa? Hanucats ypas-
HEHUE PEaKIuy MOJIyYeHHUs TPUIICNITHAA W3 TpunTodaHa, acmaparu-

HOBOM KMCJOTHI U aJlaHWHAa, Ha3BaTh €ro.
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14.14. MoueBuHna, ctpoenue. MMy MoueBUHBI (TyaHUMH), HAIU-
caTh €ro CTPYKTYpHYIO (opMyJly U HamucaTb (popMyiy o - aMHHO-

KHUCJIOTBI, COJIEpKaIllel TYaHUVH.

14.15. B maGopaToOpHBIX YCIOBHSX IMOJ JEHCTBUEM a30TUCTOU KH-
CJOTBI MPOUCXOIUT JI€3aMUHHUPOBAHUE OL-AMUHOKHUCIIOT, OHU Mpe-
BpAILAIOTCS B COOTBETCTBYIONINE OL-TUIPOKCUKHUCIOTHI C BBIICICHUE
razoo0pasHoro azora. HanucaTte cxeMy 3TOro mpoiecca Ha puMepe

aCHapaFHHOBOﬁ KHUCJIOTHI, HA3BATb IIPOAYKT PCAKIIUH.

14.16. KouneHcupoBaHHble rerepouukibl. [lypuH, cTpoeHue, Ku-
CJIOTHO-OCHOBHBIE CBOKCTBA aTOMOB a30Ta, HAXOIAIIMXCSA B KOJbLE
nypuHa. [Ipon3BoHbIE MypHUHA: aICHUH, TYaHWH, MOYEBask KUCJIOTA;
HAIMUCaTh UX CTPYKTYpPHbIE (DOPMYIIBI C YUETOM JIAKTaM-JIAKTUMHOMN

TayTOMEPUH.

14.17. Yrto moHUMAIOT MOJ NEPBUYHOU CTPYKTYypoil Oenka? Kakue
CBSI3M HA3BIBAIOTCA aMUJIHBIMH (NenTuaHbiMH)? B dem paznuune
MEXy MOJUMNENnTUIOM U Oenkom? BTopuuHas CTpykTypa Oelika,
OIPENIEIICHUE, TPUPOA CBI3EH.

14.18. T'ereponukirMueckue COCIUHEHUS, UX Kiaccupukanms. Bax-
HeHIIne NATUWICHHbIE reTepolKibl (hypaH, THodEeH, MUPPOII, UMU-
1a3011), 0XapaKTEpPU30BaTh MX apOMATUYHOCTh (Ha OCHOBE IpaBHJia
XIOKKEJIs ), KUCJIOTHO-OCHOBHBIE XapaKTEPUCTUKHU.

14.19. HamwmcaTbh CTpYKTYpHYIO (OPMYJy T€T€pOIUKINYECKOTO CO-
€IMHEHUs, KOTOPBIM BXOJIUT B COCTaB sijipa mopduHa — OCHOBBI T'eMa
kpoBu. [lokazars ero ctpoenue, apoMatndyHOCTh. Hamucate cTpyk-

TypHYIO QpopMyiny noppuHa u rema.
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14.20. AmdotepHbie cBoiicTBa amuHOKuCIOT. Hammcats peakuuto
B3auMoieictBus rmuuHa ¢ NaOH, HCI u xinopaHruapuiom ykcyc-

HOM KUCJIOTBHI.

14.21. MoueBasg KuUCI0Ta, HA3BaTh I'€TEPOLMKII, MMPOU3BOIHBIM KO-
TOporo oHa siBisierca. HamucaTth cTpykTypHYI0 (hopmMysly MOYEBOM
KHUCJIOTHI, 1aTh CXeMy 0Opa30BaHUsl B OpraHM3MeE U BbIBOJA U3 Opra-

HHU3Ma.

14.22. ConocTaBUTh OCHOBHBIE CBOMCTBA NMUPPOJIA U MUPHUIHUHA.
JlaTb NOHATUE «IUPPOJIBHBINY» a30T U «IUPUAUHOBBIN» a30T, UX
ydactve B 00pa30BaHUU apOMaTHYECKOrO KOJIbIIA.
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