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Beenenue

TeHaeHIMs K CHUKEHUIO JO0JIM ayJIUTOPHBIX 3aHATUN B MpoOLeC-
ce 00y4eHus Co371aeT HEOOXOIUMOCTh Pa3pabOTKU METOAUYECKUX Ma-
TE€pPUAJIOB, MO3BOJISIONIUX ONTUMHU3UPOBATH CAMOCTOSITEILHYIO padbOTy
CTyZAeHTOB. UMEHHO 03TOMY JJaHHOE y4EOHO-METOAUYECKOE M0CoOune
BKJIIOYAET:

o y4eOHBIN MaTepuall, KOTOPbIA CTYJEHTaM TPYJIHO CaMo-

CTOSITEJILHO BBIJICIUTh U3 00heMa YUeOHHKAa U CUCTEMAaTU3UPO-

Bath (pa3ng. 5.3, 6.2, rnaBel 7, 8;), 1100 MpeacTaBISIONIUIA HAaK-

OO0JIBIIIYIO CJIOKHOCTD B M3y4yeHuU ( ri1aBa 1,rmaBa 2; rimaBa 9);

o TEOPETUUYECKUI MaTepuall, IPeABaAPSIONINN pa3aeibl 1ado-

PATOPHOrO MPAKTUKYMa, CIIOCOOCTBYIOIINN JTyUIlIEMY OCMBICIIE-

HUIO PE3YyJIbTATOB JJa0OPATOPHBIX OMBITOB;

. B MOCOOMU COAEPKATCA MPUMEPHI PEIICHUS PaCUETHBIX

3a7a4, BBI3BIBAIOIINX HAUOOJIbIIIEE 3aTPYIHEHUE Y CTY/ICHTOB;

o 3HAYUTENIbHBIA 00BEM 3aJJaHUM JJIsi CAMOCTOSITEJIbHON pa-

OOTHI 10 OCHOBHBIM pazjeiaM JUCIUILUIMHBI CIIOCOOCTBYET 3(-

(heKTUBHOMY KOHTPOJIIO YPOBHSI 3HAHUM CTYJIEHTOB.
OueBuaHO, UTO HanbOJIee aKTyaIbHBIMH BBIIIICYKa3aHHBIE COCTAB-
JISTFOTIUE SIBJISTIOTCS ISl CTYACHTOB 3a09HOM M JUCTAHIITMOHHOH (hopM
o0y4eHHUsI, KOTOPhIE CTATKUBAIOTCS C 3aTPyAHEHUSIMHU B 00eCTICUeH-
HOCTH YYECOHUKAMH M KOHCYJbTAIIMOHHBIMU YCIyTaMu; ¢ IPyTOM CTO-
POHBI, CTPYKTYpa U COJIEpKaHUE METOINYECKON padOTh MPU3BAHBI
CIIOCOOCTBOBAThH MOBBIMICHUIO 3()PEKTUBHOCTH CAMOCTOSITEIBHOM pa-

OO0TBI CTYJIEHTOB OYHOU (POPMBI OOYUICHUSI.



INPOI'PAMMA KYPCA
«HEOPTTAHUYECKAA U OPI'AHUYECKASA XUMMUS»

Pa3zBuTne aTOMHO-MOJIEKYJISPHOTO y4eHUs B XUMHUHU. OCHOB-
HbIE TOHATHS: aTOM; MOJIEKYJIa; OTHOCUTENbHAs aTOMHAs U OTHOCH-
TeJIbHAS MOJIEKYJISIpHAast Macca. MoJIb KaK €IMHUIA KOJIMYECTBA BEIlle-
cTtBa. MoJsipHas macca.

Baxnelme XuMmu4ecKkre 3aKOHbI. 3aKOH DKBUBAJICHTOB. K-
BHUBAJICHT MPOCTOrO U CJIIOXKHOTO BEIIECTBA. 3AKOH COXPAHEHUS MACChI
BEILIECTB, €r0 3HAYEHHWE B XMMHUHU. B3anMMOCBSI3b MEXIy Maccou u
sHepruer o A. DUHIINTENHY. 3aKOH MTOCTOSHCTBA COCTaBa BELIECTBA;
JTaJbTOHUIBI, OepTOJUIMABI. 3aKOH ABOrajapo; CICJACTBHE M3 3aKOHA
ABoraapo.

OCHOBHBIE ATallbl PA3BUTHS MIPEACTABICHUN O CTPOCHUH aTOMa.
KBaHTOBO-MeXaHWUYeCKass MOJENb COCTOSIHHS DJIEKTPOHA B aTOME.
DNEeKTPOHHBIE U 3JEKTpOHHOTpaduueckue HopMysibl aTOMOB JIEMEH-
ToB. [Ipunaiun Ilaynu. ITpaBuno Xynna. Ctpoenue sigpa atoma. M3o-
Tonbl. [I[puMeHeHne N30TOMOB B OUOJIOTHH.

IMepuoanyeckul 3aKOH M NMEPUOAUYECKAT CHCTEMa JJIeMeH-
ToB .. MenneneeBa. B3auMoCBsI3b MEXKIYy CTPOEHHEM aroMa M
CTPYKTYpPOH NEPUOINYECKON CUCTEMBI. DJIEMEHTHI TJIaBHBIX U MO00Y-
HBIX noarpymnm. M3meHenne Hanbojiee BaKHBIX CBONCTB 3JIEMEHTOB
(2JIEKTPOOTPULIATENBHOCTh, METAJUIMYECKUE W  HEMETAJIINYECKUE
CBOWCTBA, OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE XAPAKTEPUCTUKH) B
IIEpUOIAX U TPYyHIax NEPUOJUYECKOM CHUCTEMBI. XapaKTEpUCTHKA
AJIEMEHTA MO MOJIOKEHUIO B IEPUOAUYECKOU CUCTEME.

XuMHYecKas cBA3b Kak cnocod BBaHMOHCﬁCTBHH dTOMOB MCXK-
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Iy co00i1, 3aBUCUMOCTb OT 3JIEKTPOHHOT'O CTPOEHHUS aTOMOB.

KoBaneHTHass xumuueckas cBsi3b. Tumbl (MOdspHAs, HEMOJISIp-
Has), MEXaHU3MbI C MO3ULHUN METOAA BaJECHTHBIX CBSI3€H M MOJIEKY-
JSpHBIX opOutaneld (0OMEHHBIN, TOHOPHO-AKIENTOPHBIN). BaxHei-
M€ XAPAKTEPUCTUKH (IJIMHA CBSI3U; MPOYHOCTh; KPATHOCTh; MOJISIP-
HOCTb). 3aBUCHUMOCTb MEXIY MOJAPHOCTHIO CBA3U U PEAKIMOHHOU
CIIOCOOHOCTHIO coerHeHus. CBOMCTBA COCMHEHHUI ¢ KOBAJICHTHBIM
TUIIOM CBSI3H.

HNonHas cBA3b KaK MPEICIbHBIN CIyd4all KOBAJIEHTHOW MOJISIPHOM
cBsi3u. CBOMCTBA COCAMHEHUN C MOHHBIM TUIIOM CBA3H. BaJeHTHOCTH
Y CTEIIEHb OKUCJICHUS aTOMOB DJIEMEHTOB.

Meramnnueckas cBsizb. CBOWCTBAa METaUIOB, O0YCIIOBIECHHBIE
O0COOEHHOCTSMH METAJUNTUYECKOU CBSI3H.

MexMoIeKyJIIpHOE B3auMOJIEMCTBUE. BomopoaHas CBs3b Kak
BAKHEHUILINN TUII MEXMOJIEKYJISPHOTO B3aUMOJCUCTBUSA, €€ IPUpPOa.
CTpyKTypbl BEUIECTB, OOYCJIOBJIEHHBIE HAIMYHUEM BOJOPOJHBIX CBSI-
3er. BiusiHue Ha CBOMCTBA COeAUHEHUM. bronorndeckas poJib BOIO-
ponHbIx cBsizer. Cuibl Ban-nep-Baansca.

KommieMeHTapHOCTh OMOTIOIMMEPOB.

Xumuyeckasi CBA3b B KOMIUIEKCHBIX (KOOPJIMHAIIMOHHBIX) CO-
equHeHUsX. COCTaB KOMIUICKCHBIX COCIWMHEHUH. THUIMYHBIE KOM-
miekcooOpazoBarend W Jurasjbl. KoopJWHAIMOHHOE YHCIIO KOM-
JIeKcoo0pa3oBarelis, €ro 3aBUCUMOCTb OT 3apsjia KOMIUIEKCO00pa3o-
BaTeJIsl U XapaKTEPUCTUK JauraHaoB. Knaccudukanus 1 HOMEHKJIATY-
pa KOMIUIEKCHBIX COEIWHEHUN. DIECKTPOJIUTHYECKAs JTUCCOLUAIMA.

N3omepus. buonornueckas pojib KOMIUIEKCHBIX COEAUHEHUM.
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TepmMoaMHAMHUKA M KHHETHKA MNPOTEKAHUSA XHUMHUYECKHX
npoueccoB. BHYTpEeHHSSI S3HEPIUA U SHTAIBIINS BEIIECTBA. TEIUIOBBIE
s dexTh xumuueckux peakuuil. 3akoH I'ecca. [lonsaTue 06 >HTpoMHUH.
JIBrmoKymye Cuiibl XUMUYECKOT0 nporecca. Hanmpasinenue camonpous-
BOJILHOTO MPOTEKaHMsI XUMUYECKUX peakiuii. Jueprusi ['mboca (u3o-
OapHO-m30TepMHUUECKUM moTeHIran). [louarue 00 suTponuu. Tepmo-
JAHAMHAYECKUE PACUETBHI.

Knaccudukaruss peakiuii B XUMUYECKOM KUHETHUKE. ['oMo - u
rereporeHnbie peakuu. CKOpOCTh XUMHYECKOW pPEAKIUU, 3aBUCH-
MOCTb OT KOHIIEHTPAllMM PEArUPYIOINX BEUIECTB, TEMIEPATYPHI.
Bnusiane npupoasl pearupyromux semects. Karanus. Katanuszaropsl,
UX pOJIb B XUMHYECKON peakiuu. | OMOTE€HHBIA U T€TEPOTCHHBIN Ka-
Tanu3. ABTokaTanus. DepMeHTHl KaK OMOJIOTHYECKUE KAaTaTu3aTOPhI.

OOpaTumMble 1 HEOOpATUMBIE XUMUYECKHUE PEAKIHUH. XUMHYE-
ckoe paBHoBecue. CMeienue pasHoBecus (mpuniui Jle - [laTenbe-
bpayHa.

PacTBopsbl. VcTtunnasie pactBopsl. Kiaccudukanus. Boga kak
YHUBEPCAIBHBIA PACTBOPUTEND. 1€OpHUS JNEKTPOIUTHYECKON IHUCCO-
AAMHA KUCJIOT, OCHOBAHUM M COJIEW B BOJHBIX pacTBopax. CTerneHb
AIEKTPOJIMTUYECKON nrcconnanvu. KoHCTaHTa AuCCOMalnu.

HNonnoe npowusBeaeHue Bojabl. Bomoponssiii nokaszatens (pH)
BOJIHBIX PacTBOPOB. 3HaueHrWe pH mis XapakTEpUCTUKU TPUPOIHBIX
pactBopoB. Metoanl onpenenenus pH. I'maponns coneir. CteneHb
rugponusa. Koncranra rugponusa. [Ipoueccsl ruaposmsa B mpupo/ie.

PacTtBopuMOCTh. 3aBHCUMOCTH PAacTBOPUMOCTH OT (PaKTOPOB.

TennoBbie 3pPeKTH NpU PpACTBOPEHUH.
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Konnentpanus pactBopa. Baxuelmme crmocoObl BBIPaKEHUS
COCTaBa pacTBOPOB (MaccoBasi JAOJIA; MOJISIpHAs, MOJISUIbHAs; HOp-
MalibHas). Pacuersl MO MPUTOTOBJIECHHUIO PACTBOPOB 3aJaHHOW KOH-
LEHTPALUH.

Ocmoc. OcMmotnyeckoe nasBiieHUE. M30TOHMYECKHE PacTBOPHI.
OcMmoc B Ouosnornueckux cucremax. OOpaTHbI OCMOC, €ro MpUMEHe-
HUE.

JlaBineHue napa HaJ pacTBOpaMu. TeMmeparypbl KUIIEHUS U OT-
BEpJICBAaHUsI PACTBOPOB. DOYJUIMOCKONHUYECKAsT U KPUOCKOMUYECKAs
KOHCTAaHTBHI.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE  peakuuu. (CreneHb
okucaeHusa. Baxkneitmue okucautenu u Boccranoputenu. Knaccudu-
Kalysl OKHUCJIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. [IpaBuna mon-
00pa CTEXMOMETPUYECKUX KOADPUIIMEHTOB.

OKHUCIIUTENBHO-BOCCTAHOBUTENBHBIE TTOTCHIMANBL. CBS3b HEP-
rurd ['mb0ca ¢ AIeKTPOJHBIM MOTEHIIMAIOM. BOIOPOIHBINA AJIEKTPOI.
Psin crangapTHBIX BJEKTPOJHBIX MOTEHUHANOB. Judpdy3uoHHbIA U
MeMOpaHHBII TOTEHIHAIBI, UX OMOJIOTUYECKOE 3HAUEHHUE.

CpaBHUTENbHASA XApPAKTEPUCTUKA METAIUIOB MCXOAS U3 HUX II0-
JIOKEHUSI B PNy HANpsDKEHUM. B3anmMoaencTBue KUCIOT ¢ MeTaia-
MU. OCOOEHHOCTH OKHUCIUTEIBHBIX CBONCTB a30THOM U CEPHOM KH-

CJIOT.

Opranuyeckass XMMHS, €€ POJIb B COBPEMEHHOM €CTECTBO-
3HaHUU. B3auMOCBS3b OPraHUYECKOM XHMHUH C APYTHUMHU E€CTECT-
BEHHbIMU Haykamu. OCOOEHHOCTH OpPraHWYECKUX COCIAMHEHUM, X

MHOTroo0pasue, pojib B )KUBOU HNPUPOJIC U MPAKTUYECKON JIeITEIbHO-
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cti 4yenoBeka. OCHOBHBIE ATamnbl Pa3BUTHS OPraHUYECKOW XUMHH.
[Ipupo1HBIE ICTOYHUKHA OPTaHUYECKUX COCTMHEHUM.

Knaccugpurkauyusn opzanuueckux coeounenuii (ucxons wus3
CTPOCHHUS U COCTaBa). Y CTOMYMBOCTH LHMKJIOB (Teopus baiiepa). I'o-
MOJIOTUYECKUE PsAZIbl. ODYHKIIMOHATbHBIE TPYIIII.

Teopua cmpoenua opzanuueckux coeounenuii A.M. byme-
poea. N3omepusi, ee BUAbL: CTPYKTypHas, MPOCTpaHCTBEHHAs. OnTu-
Yyeckasi M30MepHUsi, €€ 3HAUCHHE JJII OUOJOTUYECKU aKTHUBHBIX CO-
eAMHEHUU. DHaHTHOMEpHL. Jlmactepeomepnl. Panemarel. Acummer-
puueckuil cuHTe3. TayToMepusi, €€ BUIbI.

Homenknamypa opzanuueckux coeounenuii, e¢ Buapl. OCHO-
BbI cucreMatnueckorr HomeHkarypbl IUPAC (3amecTHTenbHBIN Ba-
pUAHT).

Ilpupooa xumuueckoii c6éa3u B OPTAHUYECKHX  COEIAUHE-
HUsX. ['uOpuauzainus 3JIeKTPOHHBIX OpOUTaNiel. G- U T- CBSI3U, HX
CpaBHUTENbHAS XapakTepucTuka. OIUHApHBIC, KpPAaTHBIC CBS3H.
BivsHue Tuna cBsi3u Ha CBOMCTBA COeIMHEHUM. TUIbI pa3pbiBa CBs-
3eM.

Knaccugpukayua opzanuueckux peakuyuu. Peakuny 3amerie-
HUS, IPUCOCTUHEHUS, OTHICIJIEHU, n3oMepu3aiuu. Kiaccudukanus
peaknuii Mo MEXaHW3MY: HMOHHBIE (HYKJICO(MIbHBIC, IICKTPO(HIIE-
HBIC), paauKaibHble. HykieopuibHbIe, 3JIEKTPODUIBHBIC PEarcHTHI;
CBOOOJHBIE paJUKAJIbI.

Inexkmponnsvie Iphexkmout B oprannyeckon xumuu. [lonspusa-
s cBszeil. UaayktuBHBIM 3dekt. MezomepHbiid dddext. Buas

COIPSDKCHUS. APOMAaTHYHOCTh OPTAaHWYSCKUX COSAMHCHUN (TPaBUIIo
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Xrokkens). [IpaBuna opreHTaluy B OCH30JIHOM SIpE.

OKucnenue u 6occmanogieHue Op2aHUYecKUX coeouHe-
Huil. TloHsATHE OKUCJIEHUS U BOCCTAHOBJICHUS; OKHUCJIMUTEIbHBIE U
BOCCTAHOBUTEbHbBIC peareHThl. [lociienoBaTenbHOCTh MpeBpaIiCHUM
YIIAEBOJOPOJAOB NPU OKUCICHUU. OCOOEHHOCTH OKHUCJIECHUS YIJIEBO-
I0pOoJIoB (aJIKaHOB, AJIKCHOB, aJKMHOB), CHUPTOB (IEPBHYHBIX, BTO-
PUYHBIX, TPETUYHBIX), OKCOCOCIMHECHMH (QJIbJICTHIOB, KETOHOB),
KapOOHOBBIX KHCJIOT, aMUHOB.

Kucnomnocmo u 0cHo8HOCHb OPTAHUYECKUX COCUHEHUMN.

YriueBoaopoabl, ux kiaaccudukanys Ha OCHOBE THIA THOpPHU-
au3anuu aroma yriepona. Ilpedenvhvie yneeo0opoost (ajaKaHbl), UxX
CTPOEHHUE, XapaKTepHble XUMHYECKHE CBoMcTBa. HaxoxleHuwe B
npupo/e. [{ukitoankaHbl; HANMPSHKCHHOCTh B IUKJIE (Teopus baiiepa).

Henpeoenvubie yzneeooopoont (ankeHul, ankuHb). CTpoe-
HUe. XapakTepHble XUMUYECKUE CBOMCTBA. OCHOBHBIE CIIOCOOBI MO-
JaydeHus. AlkaaueHbl, ocooeHHOCcTH cBOMCTB. Kayuyku. Ilnactmac-
CHI.

Apomamuueckue yenesooopoost (apeHni). YcClIoBHE apoMa-
tuaHOCTH (npaBmiio Xrokkens). benson. Crpoenue. OcoOeHHOCTH
XUMHYECKHUX  CBOMCTB. Baxneitmue romonorn O0enH3ona (To-
Jayou, Kcuion). Baxkuerie npousBoaHbie OcH307a ((PEHOJBI, aHHU-
JVH, OCH30MHasl, CATMIIMIOBAs KHCIOTH). IIposiBIIeHne Me30MepHOro
addekTa B yKa3aHHBIX COSTUHCHUSX.

I'mapoxcunpounsBoanbie yriieBoaopoaoB. Cnupmwt. Kinaccu-
¢dukanus. Ctpoenre. OCHOBHBIE cIOCOOBI MoJiyueHus. Puzndyeckue

1 XMMHYECKHE CBOMCTBA MpCACIbHBIX OJHOATOMHBIX CIIMPTOB. MHuo-



15

rOaTOMHBIE CITUPTHI. OCOOCHHOCTH CBOMCTB; Ba)KHEHIIIHME MpeEa- CTa-
BUTENN. TJIMLEPHH, ITWICHIIIMKOIb. HenpeaenbHbie CIUPTHL.
Ilpocmuie 3I¢pupur. llonyuenue. Du3MUecKMe M XHUMUYE-
CKHE CBOMCTBA. Baxnenmme npencraBurenu. PacnpoctpaneHue B
npupojie. Tuospupsl.
@Denonawvt. Knaccudukanus. BzauMHoe BiAUsSHUE TPYII B MOJIe-
Ky- nax ¢enosioB. Kpezounbl. [Ilukpunoas kucnora. [[ByxatoMHbIe U
TpexatoMubie peHomsl. HadTombl.
Apomamuueckue cnupmot. DenondpopmanbaeruaHbIe CMOJIBI.
Amunbl. Knaccudukanus. [lonydenue. @uzndeckue u XuMuye-
CKUE CBOWCTBa. UeTBepTUUHBIE AMMOHHUEBBIE OCHOBaHUS. Apoma-
muyeckue amunvl. AHUIVMH, OCOOCHHOCTH CBOMCTB KaK CIEACT-
BHE€ Me30MepHOro 3¢ dekra.
Oxcocoenunenusi. Anpaeruapl. Keronsl. CpaBHUTENbHAS Xa-
PAKTEPUCTUKA XUMUYECKOW aKTUBHOCTHU AJIBJETUI0B U KETOHOB. Du-
3UYECKUE U XUMHYECKHE CBOWCTBA. BakHeWime MnpeacTaBUTENN:

dbopmanbaeru, yKCYCHBIN allbJIeTU/I, alleTOH, O€H3aIbACT U,

KapOonoBbie kuciaorbel. Kraccudukanus. OIEKTPOHHOE
crtpoenue. Ilpedenvhbie 00HO0OCHOGHbBIE KAPOOHOGBIE KUCIOMbL. OC-
HOBHBIE€ CITIOCOOBI MTOTyYEHUsI; GPU3NYECKUE U XUMUUECKHUE CBOMCTBA;
BakHeUue npeacrabutenu. O0pa3oBaHue aHTUIPHUIOB, TaJlOT€HAH-
TUAPUIOB, aMHUJIOB KUCJIOT. OCOOCHHOCTH CBOMCTB MYypPaBbUHOW KU-
CJIOTBI.

Jleyxocnoenuvie kapoonoswvie Kuciomol. Baxneniue npeacra-

BUTEJIN: IIIABEJIEBAas, MAJIOHOBAs, SIHTApHAasl, TIyTapoBas, agWIMHO-
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Basi. 3aBUCUMOCTh XUMUYECKHX CBOMCTB OT JIJIMHBI YTIE€BOJOPOIHOM
nenu. Henpeodenvuvie kucaomewl. hymapoBas, MajJelHOBas, COpOU-
HOBAsl, aK- PUJIOBasi, METAKpPUJIOBasi; OPraHUYECKOE CTEKJIO0. Apoma-
muyeckue Kucjaomul: OeH30MHasl, (TaneBhbIC.

Tuopoxcukucnomot (okcukuciomst). BaxHelme npencra-
BUTENU. MOJIOYHAsA, sA0JO0YHAs, BUHHAA, JUMOHHas. OcoOEHHOCTH
¢u3nUecKux M XUMUYECKHX CBOMCTB. JlakTuawl. JlakToHBL OKCO-
KUC10mpl: TIMOKCaeBas, MMPOBUHOTPaHAS, AllETOYKCYCHasl, 11aBe-
JIEBOYKCyCHas, [3- KeToriyrapoBas KHUCIOThH. @enoaxkapoonoswvie
KHUCJIOTBI: CAJIUIIMIIOBAs, TajuioBasi. buosorudeckas poss.

Cnoocnovie 3gpupuot. 1lonyuenne. Ouznyeckne 1 XUMHAYECKHE
cBoiictBa. [Ipumenenue. Anecudpuowvt kapOOHOBBIX KuUCHOT. I ano-
2eHan2uopudvl. AMuabpl KapOOHOBBIX KHUCIOT. Mouesuna, ee nony-
yeHue u cpovictea. Humpuei.

Jimmuael. Knaccudukanus. Ilpocmote aunuovt  (drcupet).
Crpoenne. Homenknarypa. Knaccudukarus. duzndeckre CBOMCTBA.
I'uaponus xupoB. I'maporeHusanus xupoB. [Iporopkanue >XUpPOB.
AHaJIUTUYECKUE XapaKTEPUCTUKHU KUPOB. Bocku.

Cnoosicnvte nunuodvt. Gocharuapl: JEHUTUHBI, KedaIUHbI, Ce-
puH- docharunel. IlepeOpo3uasl. buomorudeckas poib CIOXKHBIX
JTUTUOB.

Mpvina u oemepzenmai. Mplia, oJydeHUE, CTPOCHUE, CBOUCT-
Ba. JlereprenTsl, cTpoeHue, cBorcTtBa. Moromiee nevcrBue. [ToBepx-
HOCTHO- aKTUBHBIC BEIIECTBA, OCOOEHHOCTHU CTPOSHUS U CBOWCTB,

YraeBoawl. Knaccudbukanusa. Mounocaxapuovt. D- u L-

psansl. Baxneitmue anpaonenTo3sl (pubo3a, 2-m1e30kcupro3a, KCu-
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J03a), albJorekco3pl (TNII0KO3a, MAaHHO3a, TallakTo3a), KETO3bI
(bpykro3a). TayromepHble mpeBpaieHus. BaxHeiimme cBoHCTBa
MOHOCAaXapuJ0B Ha MpuMepe riatoko3bl. [IpocThie U crnoxHbIe d¢u-
PBI; TIIUKO3U/IBI.

Jucaxapuowl. Baxwuetinire npencraButeny (MajabTo3a, JAKTO-
3a, MeJUI00M03a, caxapo3a); CTpOCHHUE, CBOKMcTBA. BoccraHaBimBaro-
M€ ¥ HEBOCCTAHABIIMBAIOIINE UCAXAPUIBI.

Honucaxapuowsl: Kpaxmaj, TJIUMKOreH, ueuoio3a. Crpoe-
Hue. CpoiictBa. [Ipupoasblii cuHTe3 U OMonorudeckas poyb. [loHs-
THE 0 (OTOCHHTE3E.

AMuHokucaoThl. Knaccudpukarmsa. CrnocoObl  MOTydYeHUS.
duznueckue cBoiictBa. OCOOCHHOCTH XMMHUYECKUX cBoucTB. OOpa-
30BaHHME aMUHBIX CBSI3CH.

benku. AMUHOKHCIIOTHI, BXOAAIINE B cocTaB OenkoB. Kimaccu-
dbukamms. 3aMeHUMBIC U HE3aMEHUMBIE aMHHOKHCIIOTHI. [lenTuanabpie
CBS3M; TIEpBUYHAsI CTpyKTypa Oenka. BomopoaHbie CBS3U; BTOpUY-
Has, TPETHUYHas, YCTBEPTUUHAS CTPYKTYphl OelKoB. THIBI CBs3eH
(ammaHBIC, aUCYNb(GUIHBIE, THAPOMOOHBIC, BOJIOPOIHBIC, HOHHEIE).
[Ipobnema cuHTE3a M UCTIOIL30BAHUS UCKYCCTBEHHBIX OCITKOB.

I'eTtepouukiauyeckue coequHenusi. Kmaccudukamus. VYcimo-
BUe apoMaTtudHocTH (mpaBmiio XroKkens). Kpurepuun KHCIOTHO-
OCHOBHBIX CBOWCTB. Ilamuunenuvie TETEPOIUKIILI C OJHUM TETe-
poatoMoM (muppoi, dbypaH, THOPEH) U IBYMs rerepoaToMamMu (MMH-
na3on). Illecmuunennple TETEPOUMKIBI C OJHUM TETEPOATOMOM
(mupuauH) u aByMs rerepoatomamu (mupumunui). Hupumuouno-

6éble OCHO6aAHUA. ypaluJl, THUMHH,ITUTO3HUH. KOHI[GHCI/IpOBaHHble Ire-
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Tepouukanueckne coeaunenus. Unnon. Ilypun. Ilypunogwie ocno-
sanus (aneHuH, ryanuH). MoueBas KHCJIOTa.

HyxiennoBble kucaorel. CoctaB. Hykneosuael. Hykieoru-
npl. CTpoeHre HYKIEHHOBBIX KucioT. Hykieonporenasl. buosorun-
YeCKasl pOJIb HYKJIEMHOBBIX KUCIIOT.

MeTtoabl BbLIeJIEHUSI U OYMCTKH OPraHUYECKHX COeIMHe-
nuid. OunerpoBanue. Kpucramnuzanus. [leperonka. Bozronka. Dkc-
Tpakuus. Xpomarorpadus Ha Oymare. ToHKOCTOIHAsA, KOJTOHOYHAS,
razoBas xpomarorpaduu. dinektpodopes. MeToabl nACHTUDUKAIINH.
DIJIEMEHTHBIN aHanu3. Macc-cnekTpoMeTpus. SIepHBI MarHUTHBIN
pe3zonanc. Jludpakmuonnasie Metoasl. K- u Y ®-criekTpockomnum.

Xumus U okpy:kawmasi cpena. [IpobGiema B3anMoaenCTBUS
YEJNOBEKA C OKPYXKarollen cpenor. KpyroBopor BEIIECTB U SHEPTUU B
onocdepe. OCHOBHBbIE UCTOYHUKH 3arPsI3HEHUS OKPYXKAIOIIEH CpPEIbI.
Buapsl OMONOrMYecKr akTHBHBIX BELIECTB, MCIOJb3YEMBIX B CEllb-
CKOM Xxo03siicTBe. lIpenenbHO IOIMyCTUMBIE HOPMBI COAEPKAHUS
BpEIHBIX BellecTB B arMmocdepe. lIpuHIMNUanbHbIE HamNpaBeHUS
CHIKEHUSI TEXHOTE€HHOTO BO3JICUCTBUS HA MPUPOY U YEIIOBEKA.

Metonapl 00pbOBI ¢ 3arpsi3HEHUEM OKpY»Karoiie cpenbl. be3oT-
XOJIHbIC TEXHOJIOTMM U 3aMKHYTBIE TEXHOJIOTMYECKHUE IUKIbL. Co3na-
HUE CHCTEeMBI MepepaboTku oTX0A0B. OUKMCTKA CTOYHBIX BOJ. OYHUCT-

Ka ra30BBbIX BEIOPOCOB.
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TEOPETUYECKHUE OCHOBBI HEOPTAHUYECKOH
XNUMHNHU

I'mapa 1. XHMHYECKUH DKBUBAJICHT

[ToHsiTHE PKBUBAJICHTA BBEJICHO B XUMHUIO IS COMOCTABICHUS CO-
€IMHUTEJIBHON CIIOCOOHOCTH Pa3IMYHBIX dJIEMEHTOB. M3yuyas BecoBbie
KOJINUECTBA AJIEMEHTOB B pa3nuuHbix coeauHeHusx (1803 r), JlanbToH
BBEJI B XUMUIO MTOHATUE O COCIMHUTEIIBHBIX BECaxX 3JIEMEHTOB, BIOCIIE/-

CTBHUHM HA3BAHHBIX OKBUBAJICHTAMMH.

XUMHUYECKUH IKBUBAJICHT MPOCTOr0 BeIeCTBA UJIH
XUMHYECKOI'0 DJIEMEHTA B COCTABE CJ0KHOT0 BellecTBAa

DKBHUBAJICHTOM IMPOCTOI'0 BEIIECTBA UM XUMUUYECKOTO 3JIEMEHTA B
COCTaBE€ CJIOKHOT'O BEIIECTBA HA3bIBAIOT TAKOE €Tr0 KOJUYECTBO, KOTOPOE
npucoeauHseT 1 Monab atromoB Bojgopoda (1,008 r), 3amemaer 1 moub
aTOMOB BOJIOPOJIa WJIM COOTBETCTBYET 1 MOJIb aTOMOB BOJIOpPOJia B XH-
MUYECKOM peakiuu (U1sl KUCJ10mHO-0CHOBHBIX B3aUMOACHCTBU).

s oxucaumenvHo-60ccmanoO8UMENbHBIX PEAKIMNA  DKBUBAJICHT
OKUCIIUTEJISI MJTM BOCCTAHOBHUTENSI COOTBETCTBYET KOJUUYECTBY BEIIECTBA,
MPUCOCAUHAIONIEMY (OKUCIUTENb) WIH OTAA0IIEMY (BOCCTAHOBUTEIH) |
MOJIb 3JICKTPOHOB (CM. 1. 6).

DKBHUBAJICHTHl XUMHYECKHUX DJIEMEHTOB MOTYT OBITh HAW ICHBI:
1. MO XMMHYECKOMY COCTaBYy COCAMHEHHUs C BOJOPOJAOM (METO. Mpsi-

MOI'0 OIIPEJICIICHUS);
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10 XUMUYECKOMY COCTaBY COEJIMHEHUS C IPYTUM 3JIEMEHTOM, SKBUBA-
JIEHT KOTOPOT'0 U3BECTEH (KOCBEHHBIA METO/)
2. IO peaKIvsM 3aMelieHus (METO BEITECHEHHUS BOJIOPO/IA).

Hamnpumep, 8 HCl oauH mMoiib aTOMOB XJIOpa COEAMHEH C OJAHUM
MOJb aTOMOB BOJOpOJA, CJIEIOBATEIbHO, SKBHUBAJEHT XJIOpa paBeH |
Mouib. B H,S onnH Mok aTOMOB cepbl COEAMHEH C IBYMSI MOJIb aTOMOB
BOJIOPOJA, CIEI0BATEIIbHO, SKBUBAJIEHT CePhI paBeH (,5.

B ZnO oauH MOk aTOMOB IIMHKA COSJAMHEH C OJHUM MOJIb aTo-
MOB KHCJIOPOJa, OTCIOIa, €r0 SKBUBAJIEHT OJJMHAKOB C SKBUBAJIEHTOM KH-
ciopoaa u paseH 0,5.

Tpetuit MmeTos onpeneneHus SKBUBaJieHTa OyJeT MPUMEHEH B JlaH-
HOW J1abopaTOpHOM paboTe.

Moasippasi Mmacca XHMHYECKOr0 3KBHBAJIEHTAa 0003HAYaeTCs
M1/z u BeIpakaeTcs B I/MOJIb(9KB), TJE Z - YUCAO IKEUBAIEHMHOCHU,
pPaBHOE YKCITY SKBUBAJICHTOB BEILIECTBA, COJEPKAIIUXCSI B 1 MOJIb 3TOTO
BEIIIECTRA.

Tak, MOJIIpHBIE MacChl SKBUBAJICHTOB AJIEMEHTOB:

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

M1/z (Cl)= 35,5 r/monb(3xB) M1/z (S) = 16 r/M0IIBb(3KB),

M1/z (Zn)= 32,7 r/moib(3KB) B IPUBEICHHBIX BHIIIC MPUMEpaXx.

B Mmaremartuueckoit gopme CBsSI3b MOJISIPHOW MacChl SKBHUBAJICHTA
(M-3kB) ¢ monsipHOi Maccor (M) XUMHUYECKOTO 3JIEMEHTA ONPEACIISETCS

OTHOILLIEHUEM:
M

M1l/z =
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rnez=1,2,3 ...- CcTENeHb OKUCIICHUS DJIEMEHTA.

XUMHYECKUUA IKBUBAJICHT CJI0KHOTO BellecTBa

DKBHUBAJICHTOM CJI0XHOTO BEIIECTBA HA3BIBACTCS TAKOE €ro KOJIM-
4eCTBO, KOTOPOE B3aMMOAECUCTBYET C 1 MOJIb SKBUBAJICHTA BOJIOPO/Ia UIIH
1 Mob DKBHUBAJIEHTA JIH00O0T0 JIPYIroro BEIIeCTBa B XUMHYECKOM PeaKIHu.

e Kuciorsl

MousipHas Macca SKBUBaJICHTa KHMCJIOThHI paBHA €€ MOJISIPHON Macce,
JICJICHHOW HAa OCHOB8HOCHIb KWCIIOThI, KOTOPas ONPEIEIsAeTCS:

a) YMCIIOM aTOMOB BOJIOPO/JIa, CIOCOOHBIX 3aMeIaThCsl Ha HOHBI Me-
TaJUIOB (€CJIU pacyeT BHIMOIHICTCS UCXOs U3 (DOPMYJIbl KUCIIOTHI);

0) YHMCIIOM aTOMOB BOJIOPO/ia, KOTOPhIE 3aMEIAl0OTCs Ha aTOMBI Me-
TaJlJla B 0aHHOU peakyuu (€CIM pacyeT BBIMOIHACTCS MCXO/AS W3 KOH-
KpeTHOM peakiuu). Tak, MakcuMmajabHas OCHOBHOCTb OpTodochopHOH
kuciotrsl H3PO, paBHa 3. Ho B peakuusix oOpa3oBaHUs KUCIBIX COJEH
Ko;HPO4 u KH,PO4 OCHOBHOCTBE KMCIIOTBI paBHA, COOTBETCTBEHHO, 2 U 1,
MOCKOJIBKY TPOUCXOIUT HEMOJHOE 3aMEIIEHHE aTOMOB BOJOpOJa Ha
aTOMBbI METaJIja.

M (kucia0THI)
M1/z(kHca0ThI) =

OCHOBHOCTB KHCJIOTHI

° OcHoOBaHu"a
MousipHas Macca 3KBUBaJICHTa OCHOBAaHMSI paBHA MOJISIPHOM Macce
OCHOBAaHWUS, JCJICHHOW Ha KUC/I0MHOCHb OCHOBAaHUA, KOTOpas ONpeaes-

CTCA:
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a) unciom rpynn OH', cmocoOHBIX 3aMemnaTbcsi Ha MOHBI KHCIIOT-
HBIX OCTATKOB (€CJIM pacueT BBIMOJHIETCS UCXO U3 POpMYyJIbl OCHOBA-
HUS);

0) guciaom rpymnn OH', koTopsie 3aMemaroTcsl Ha HOHBI KUCTOTHBIX
OCTAaTKOB B danHOU peaxyuu (€CIU pacdeT BBIMOJHIETCS UCXOAS U3 KOH-
KpeTHOU peakiuu). Tak, MakcuMmanbHas kuciotHocth AI(OH); paBHa 3.
Ho B peakumsx oOpasoBanust ocHoBHbIX coieii  Al(OH)(NOs),
Al(OH),(NO3) KHCIOTHOCTD paBHA, COOTBETCTBCHHO, 2 U 1, IMOCKOJIBKY

MMPOUCXOIUT HEMOJHOE 3aMmenieHue rpynin OH Ha KUCIIOTHBIE OCTATKHU.

M (ocHOBaHUA)

M1/z (ocHoBaHus1) =
KHCJOTHOCTb OCH-S5I

° Coan
MonsgpHas Macca SKBUBAJICHTa COJIM PaBHA MOJISIPHOM Macce 3TOU
COJIM, JISJICHHOW Ha MPOU3BEJCHNUE YHClIa aTOMOB MeTajula (MJId KaTHOHA
+
NH; ) Ha BanmeHTHOCTH MeTalia. PacuetHas ¢opMysa SKBHUBAJIEHTA CO-
(5
M (coun)

M1/z (conm) =
Yucs10 aT. MeTaJLJIA * CTEIl. OKUCJ. MeTaJlJIa

Hanpumep, MoispHass mMacca skBHBajeHTa xjopuaa Hatpus NaCl
paBHa 58,5 r/mMonb(9kB) (mpou3BeneHHE dYuciaa atoMoB Na Ha ero
BaJICHTHOCTh paBHO 1), xnmopuaa kaneius CaCl, paBua 55,5 r/Moib(9KB)

(mpowusBeneHue ynciaa aroMoB Ca Ha €ro BAJICHTHOCTh PABHO 2),



23

MoJigpHas Macca cynbdata amoMmuaus Aly(SO,4); paBHa 57 1/MOIIB(9KB)
(mpou3BeicHNE Yrciia aToMOB Al Ha ero BaJICHTHOCTh PaBHO 0).
° OKkcuapl
Mousiprast Macca SKBUBAJICHTAa OKCHJIa paBHA MOJIIPHON Macce OK-
cuja, IeJICHHOW Ha MPOU3BEACHHE YKCia aTOMOB DJIEMEHTa, 00pa3ytolie-

ro OKCHua, Ha €0 BAJICHTHOCTD.

M(oxcuaa)

M-3kB(0KCHIA) =
Yuci10 aT. 3J1eMEHTA - CTell. OKUCJI. 3JIEMEHTA

Hanpumep, mossgpHasi mMacca sKBUBajeHTa xyopuaa Hatpus P,Os
paBHa 14,2 r/Monb(3kB) (Mpou3BeieHUE Yuciia aToMOB (ocdopa Ha ero
BaJIeHTHOCTh paBHO 10), okcuna kanbiusgs CaO paBHO 28,0 r/MOJb(9KB)

(HpOI/I3B€I[CHH€ yucjia atoMoB Ca Ha ero BaJICHTHOCTh paBHO 2)

3aK0H YKBHBAJIEHTOB
DJIEMEHTBI COCIUHAOTCS APYT C APYTOM B KOJWYECTBAX, MPOIOP-
IIUOHAJIBHBIX UX 3KBHWBAJICHTAM. 9TO ITOJIOKCHHUEC N3BCCTHO KAaK 3aKOH 5K-
BUBaJIcHTOB. CorjacHo 3dKOHY O5KBHBAJICHTOB BCE€ BCIIIECTBA B3aHUMO-
AEHCTBYIOT MEXAy CO000H B MACCOBBIX KOJMYECTBAX, MPONOPIHO-
HAJBbHBbIX HX 3KBHBAJICHTHBIM MacCaM, MATCMATHYCCKOC BBIPAKCHHC

9TOI'0 3aKOHaA.

m; __Ml/z;
ms M1/z,
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r7e My 1 My - MacChl BEIIECTB, BCTYIUBIINX B PEAKITHIO,

M1/z, u M1/Z,— MmonsipHBIE MacChl 5KBUBAJICHTOB BEIIIECTB.

Takoe cooTHoOIIEHNE O3HAYAET: [JIsl TOTO, YTOOBI BELIECTBA pearu-
poBa MEXJy coO0ol Oe3 ocTaTka, UX HYXKHO OpaTh B DKBHBAJICHTHBIX
Maccax (unu oobemax). Ecim BemecTBa razoo0pasHbie (WM OJHO U3 BE-
HIECTB ra3000pa3HOe), TO B BHIPAKCHHHM 3aKOHA SKBUBAJICHTOB BMECTO
3HAYEHHUI MaccChl BEMIECTB yA00HEE UCIIONIb30BaTh 00beMbl BeriecTB. Mc-
MOJIb3ysl 3aKOH ABOrajpo (BTOpPOE€ CIIEJICTBUE), COINIACHO KOTOpomy 1
MOJIb JIF0OOTO Ta3a IMPHU HOPMAJIBHBIX YCIOBHAX (TeMIepaType 0°C (wm
273 K) u naBnenuu 760 MM pT. CT.) 3aHUMAIOT 00BbeM 22,4 71, MoJydaeM,
yTo 1 Moab razoo0pasnoro Bogopoaa (H,) 3anumaer oobem 22,4 1, a 2K-
BUBaJICHT BojopoAda (1 Monb aToMapHOIro BoAopoaa), cocTaBiisis 1/2 Mo-
ag H,, 3annmaet o6wem 11,2 1.

dopMyra 3aK0HA SKBUBAJICHTOB TOTJ]a UMEET CISAYIOITUI BU/I:

V __ V1/z 1
V, V1/22

V- 00beM ra3000pa3HOTO BEIIECTBA,
V1/z - sxBuBajICHTHBIA 00beM Ira3000pa3HOI0 BEIIECCTBA
[IpuMeHsst 3aKOH SKBUBAJICHTOB JJISI BHIYMCIICHUS] YKBUBAJICHTHBIX
MacC CJIOKHBIX COCIMHEHUH (KUCIIOT, OCHOBAHUM, COJIEl), yHaCTBYIOIINUX
B pEaKIU, HEOOXOAUMO YUMTHIBATh COCTAB OOPa3yIOIIMXCS MPOTYKTOB
peakuuu. Kak Obu10 ykazaHO BbIlIE, B HEKOTOPBIX PEAKIUSIX C y4aCTHUEM
KHUCJIOT ¥ OCHOBAaHMI 3aMeIal0TCsl HE BCE aTOMBI BOJOPOJa B KHUCIIOTE
unn ruapokcorpymmsl (OH) B ocHOBaHUsX, a 00pa3yroTCsi KUCHbIC WU
OCHOBHBIE COJIM. B 3TOM cilyyae mpu pacdeTe MOJISIPHBIX MacC SKBHBa-
JIEHTOB YUHTHIBAIOTCA TOIbKO 3amemennsie H' umm ~ OH. Tak, B peak-

105058
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H,SO, + NaOH = NaHSO, + H,0
H,SO, pearupyer ¢ 1 monekynoit NaOH, oOpasysa runpocynbdar Ha-
Tpusi, B 1 MOJb KHCJIOTHI 3aMelIaeTcsl JUIIb | MOJIb aTOMOB BOJOPO/IA.
MossipHasi Macca SKBUBAJICHTa CEPHOM KHCIOTHI B 3TOM cliydae OyJner
paBHa ee MOJISIpHOM Macce, JCJICHHOM Ha YMCIO0 BBITECHEHHBIX aTOMOB
Bogopoja, T.e. Ha 1. M1/z2(H,SO4)= M(H,SO,4)/1 = 98 r/moinb(3kB).

B peakunm H,SO, + 2 NaOH = Na,SO, + 2 H,0
H,SO, pearupyer ¢ 2 monbr NaOH, o6pa3ys cynbdar Hatpus, B 1 Mob
KHCJIOTHI 3aMEIIaeTcs yXkKe 2 MOJIb aTOMOB Bojopoaa. ModsipHas Macca
AKBUBAJICHTA CEPHOM KHUCIIOTHI B 3TOM ciiydae OyJeT paBHaA €€ MOJISIPHOM

Macce, I[GJ'IGHHOﬁ Ha 9MCJIO BBITCCHCHHBIX 4TOMOB BOJOpPOJ4, T.C. HaA 2.

M1/z(H,SO,4) = M(H,S0,) /2 = 49 r/monb(3KB).
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KOHTpOJ’II) YCBOCHUA TEMBI
1. Onpenenenune SKBUBAJICHTA, (DAKTOpa SKBUBAJIEHTHOCTH, MOJISAP-
HOWM MACChl 3KBUBAJIEHTA. B KakWX €IWHMIAX BBIPAXKAETCS MOJISIpHAs
Macca YKBUBaJIeHTa?

2. Kak paccunThIBatOTCS MOJISIPHBIE MAcCChl SKBUBAJICHTOB ITPOCTHIX
BEIIECTB U JKBUBAJIECHTOB XMMHYECKUX DJIEMEHTOB B COCTABE CIIOKHBIX
BEILIECTB?

3. MonsipHast Macca SKBUBaJI€HTa KaKOTO dJIEMEHTa paBHa 1T/MOJb-
JKB?

4. Onpenenurs MOJISIPHBIE MACChl SJKBUBAJICHTOB METAJLIA U CEPHI,
ecmu 3,24 r metamia oopasyror 3,48 T okcuaa u 3,72 r cynbduna.

5. Paccuutarh MOJIApHBIE MACChl 3KBUBAJIIEHTOB CIEAYIOIIUX BE-
IIECTB: MarHusi, TMAPOKCUA MarHusl, CyJib()ata MarHusl.

6. BeUMCINTh MOJIIPHYIO MacCy SKBUBAJICHTA JIEMEHTA, OKCUJ KO-
TOPOTO COAEPKUT 22,2% KUCIOPOAA.

7. UTto Takoe SKBUBAJICHTHBIN 00beM rasza’?

8. BBIUHCINTh aTOMHYIO MACCy JIByXBAJICHTHOIO METAJUIA U OMpe-
JEJINTh, KAKOW HTO METalI, eciu 8,34 T MeTajuia B3auMOJICMCTBYIOT C
0,680 1 kuciaopona (H.y.).

9. IlpuBecTu pacueTHyro (OpMyIly MOJISIPHOM MAacChl SKBHBAaJIEHTA
KUCHOT. OnpeaenuTb MOJSPHYI0 MAacCy 3KBUBAJIEHTA CEPOBOJIOPOIHOM,
A30THOW KUCJIOT.

10. dns pactBopenus 16,8 r metamia notpedoBanocs 14,7 r cepHoit
KUCIOTHL. OnpeaenuTh MOJSPHYIO Maccy SKBUBAJICHTa METajla U 00beM

BBIJICJIUBIIIETOCS BoJopoAa (H.Y.).
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11. Yemy paBHa MojsipHas Macca JKBUBaJieHTa opTodochopHOU
Kucnotsl, eciau 1 moss H3PO, mpopearuposan ¢ 2 mons KOH?

12. Hanucath BbhIpakeHHE 3aKOHA YKBUBAJICHTOB.

13. Ha BocctanoBnenue 1,80 r okcuaa MeTajuia u3pacxoaoBaHo 883
MJI BOAOPOJIA, U3MEPEHHOTO NPU HOPMAJIBHBIX YCIOBHUSAX. BBIYMCINTH
MOJIIPHBIE MACChI 9KBUBAJICHTOB OKCU/IA U METAJLIA.

14. IlpuBecTtu pacueTHyto GOpMyy MOJISIPHON MacChl SKBUBAJICHTA
conu. OnpeneanuTs MOJISIPHYIO MacCy 9KBUBaJeHTa KapOoHaTa HaTpH.

15. Kakoit 00bem kuciopojia (H.y.) noTpedyeTcs i peakiuu ¢ 15
I DBJEMEHTa, MOJSpHAas Macca OJKBUBAJIIEHTA KOTOPOro paBHa 3
I/MOJIb(2KB)?
16. I[IpuBectu pacueTHyro popMyTy MOJISIPHON MacChl SKBUBAJICHTA OC-
HOBaHU. OTNIpeIeINTh MOJIIPHYIO MacCy SKBUBAJICHTA THAPOKCHIA

ceunia (IV).
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I1asa 2. OCHOBBI TEPMOAMHAMHUKH XUMHYECKHX
MPoIECCOB

ITousiTMe XUMHMYECKON TEPMOAUHAMUKH
XumMn4yeckass TePMOAMHAMHUKA - OJIHA W3 HaubOOJee Ba)KHbIX Ha-
YUHBIX JUCUUILUIMH, KOTOpas MO3BOJISIET OCMBICIHUTh TaKHE TJI00AIbHBIC
npoOeMsbl, Kak (popmupoBaHue BceaeHHOM, OCHOBBI  MUPO3JaHus, Olie-
HUATHh YCTOMYMBOCTh MAaKpO- U MUKPOCHCTEM, MPEJICKA3aTh BEPOSITHOCTD U
HaIlpaBJICHUE MPOTEKAaHHUSI MPUPOAHBIX U IMPOMBIIUIEHHBIX MPOLIECCOB.
TepMoauHaMuka U3y4aer:
% Iepexoj dHEPTHH W3 OJHOTO BHJA B JIPYTOW, OT OJTHOM
YacCTH CHUCTEMBI K IPYTOi;
% sHepretudeckue 3G(HEKTHI, COMPOBOKIAAOIINE XUMUIE-
CKHE U (PU3NUECKHUE MPOIIECCHI;
¢ BO3MOXHOCTH W HaIlpaBJICHUE CaMOIPOU3BOJILHOTO MPO-
TE€KaHWs MPOLIECCOB.
Cucmemoii Ha3bIBAIOT TEJIO WJIW TPYIILY TEJ, OTAEICHHBIX OT OK-
py’karouiei cpeqibl BOOOpakaeMoil MM peajbHOM rpaHulleld pasnena. B

3aBUCHUMOCTH OT CITOCOOHOCTH CUCTEMbI K OOMEHY SHEpPrueu U BelecT-

BOM C OKPYKarollIeH CpeaoH, pa3aIndaroT TPU TUIIA CUCTEM:

o U30JINPOBAHHAS
o OTKpBITas
o 3aKphITas

B uzonuposannonu cucreme omcymcmeyem oOMEH U SHEPTrU-
€d U BEUIECTBOM C OKpYyXKarwllen cpeno. B omkpeimoi cucreme Bo3-
MOEH OOMEH M PHEPrueul u BelecTBOM. B 3akpwsimoit cucteme BO3MoO-

KEH 0OMEH PHEPrueil 1 HEBO3MOXKEH OOMEH BEIIECTBOM.
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Cocmosinue cucmemvl U U3MeHeHUe ee CBOUCME  OIPEIeIISIeTCs
mepmoounamudeckumu napamempamu — napienueM (P), xonyenmpayu-
eu (C), remmneparypoii (T), oovemom (V), maccoii (M), a Takke xapax-
MmepucmuyecKuMu QYHKYUIMU COCMOAHUS UL MAK HA3bI8AeMbiMU Tep-
MOJUMHAMUYECKUMH NMOTEHUHAJaMM — BHYTpeHHeH sHepruei (U),
snTaabnuen (H), snTponueii (S), sneprueii ['mooca (G).

ITo U3MEHEHMIO PTHX CBOMCTB CHUCTEMbI MOKHO CYIUTh 00 IHepre-
THKe TiporieccoB. [Ipu 3TomM Xapaktepuctudyeckue (QyHKIIUU COCTOSTHUSA
3aBUCST TOJIbKO OT HAYAJbHOI0 1 KOHEYHOI'0 COCTOSIHUS CUCTEMBI, a HE

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

BHyTpeHHSsIs1 JHEPIUsl CUCTEMbI

DHepreTrudeckuil 3PHEKT XUMHUUECKOW PEaKIIM BO3HUKAET 32 CUET
M3MEHEHUS B cUCcTeME BHYTpPeHHel dHepruu U. Buympennss sueprust U
— 3TO 3anac IHeP2uU CUCMmeMmbl, CIATAIOIIUNCI U3 KUHETUYECKON dHEp-
TUU JIBUKEHUSI COCTABIISIIONINX €€ YACTUIl Y MOTCHIIUAIBHON SHEPTUU UX
B3aUMO/ICHCTBUS.

AOCOI0OTHOE 3HAYEHHWE BHYTPEHHEW HHEPrUU OINPENCIUTh HEBO3-
MOXHO. MOXHO OINpEeNeuTh TOJBKO U3MEHEeHUe BHYTPEHHEH SHepruu
pHU TIEPEX0/i€ CUCTEMbI U3 OJHOTO COCTOSIHUS B IPYTOE.

Eciau B xoAe XMMUYECKON pEAKIUU MeEnioma no2iouaemcs
(sHOOMepmuueckue peaxyuu), TO BHYTPSHHSS YHEPTUS CHCTEMbI BO3pac-
taeT (AU > 0), ecnmu menioma 6vidensiemcss B OKpYKawIyto cpeny (9x-
30mepmudecKkue peakyuu), B 3TUX CIIy4yasX BHYTPEHHSSI SHEPTUsl CUCTeE-
Mbl ymMeHbinaercs (AU < 0). (B tepMoxumuu, B OTIMYUE OT APYTUX MPU-

JIOKCHU U TCPMOAMHAMUKHU, TCILJIOTA CHUTACTCA HOHOX(HTCHBHOﬁ, €CJin
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OHa BBIACISAETCS B OKPYXKAIOIIYIO cpeay. Beinenenue TemiaoTel B OKpY-
KAIOIIYI0 cpexy 0003HA4yaroT 3HAKOM +Q I DK30TEPMHYECKUX peak-
1IMH, a TIOTJIOIICHUE TEIUIOTHI U3 OKPYXKAIOIIEH Cpeibl 3HaAKOM -Q 111 H-
JTOTEPMUYECKUX PEaKIIUi).

B 11000M U3 3THUX MOPOILIECCOB COOIHOOAEMCA 3AKOH COXPAHEHUA
IHEpZUU — 3anac 6HYMpeHHell IHEP2UU UZ0TUPOGAHHOU CUCMEMbl OC-
maemcsa NOCMOAHHBIM, eClU OMCYMCmeyen meniogol 0OMeH ¢ OKp)-
arcaroweti cpeooil (MepBbIii 3aK0H TepMOIMHAMMKH ). J[11s1 n301MpoBaH-
HBIX CHUCTEM YpaBHEHHE IEPBOr0 3aKOHA TEPMOJUHAMUKUA UMEET Clie-
aytouuit Bua: Q = AU + A; (Q — mosrydeHHast Teriora, A — IPOU3Be-
neHHas padora, AU — u3MeHeHHe BHYTPEHHEN YHEPTUH).

XUMHUYECKHE PEAKIMU OOBIYHO IPOBOJAT NPU HOCHIOAHHOM O0a6-
Jienuu (B OmKpbimotl kojioe) Win Ipu HOCMOAHHOM 00beme (8 asmoxia-
6¢), TaKWe PEaKIMU OTHOCST K U300apHbiM WA U30XOPHbLIM TIpOlieccaM
COOTBETCTBEHHO. M3 mepBOro 3akoHa TEPMOJUHAMUKHU CIEAYET, UTO TIPHU
ATUX ycioBusAX TemioTa (Q) sBisieTcs GyHKIIUEH COCTOSHUS.

B uzoxopnom nponecce (V = const) TeniaoTa, NOrjoleHHAss CUCTE-
MOM, UJIET MOJIHOCTBIO HA y@enuyeHue 3anaca 6HympeHHeu 3Hepeuu, 1o-

CKOJIBKY pa0doTa pacIIMpeHus IIPU IOCTOSSHHOM 00BbEME paBHA HYJIIO:
A=P-AV=0; Q,=AU.
B m3o0apnom npouecce (P = const) coBepmiaercss paboTta mpoTuB
BHelHero (atMocdepHoro) gamieHusa. Temsora, MOTJIONIEHHAs B XOJI€

peaxuuu (Qp), pacxomyercs Ha ysenuuenue eHympenuel suepeuu AU n

cogepuieHue pabomol:

A=P - AV, Qp:AU‘l'P'AV NI Qp:(Uz_Ul)'i'P(Vz_Vl)
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[IpeoOpa3zoBanHOe BbIpaxkeHue Qp (packpbITusi CKOOOK U IPYIIIHU-
POBaHUS YJICHOB BBIPAKCHUS C OJMHAKOBBIMHU MHACKCAMH ) UMEET BU/I;
Qp = (U2 + PV;) — (U + PVy).
Cymmy U + PV Ha3bIBalOT 9HMaAbRUEH CUCTEMBI U 0003HAYAIOT

oyksoit H (H=U + PV).

JHTAJBIIUA CUCTEMBI

Inmanvnua - 3T0 3HEPTOCOJIEPKAHUE CUCTEMBI, XapAKTEPU3IYIOIIIEE
BHYTPEHHIOIO DHEPIHIO U padoTy.

Kaxk crnenyer u3 Boiuensnoxennoro, Q, = H, — Hy = AH, 1. e. Ten-
JI0Ta, MOTJIOICHHAS] CUCTEMOMN TIPU HOCMOSAHHOM OAGIeHUU, PACXOIYETCs
Ha MPUPAILCHUE YHTAIBIINU CUCTEMBI.

[Ipu 3H0OMepmuyeckux peakuusix dHTAIBIINAS CUCTEMbI YBEJIH-
yuaeTcsa 1 AH > 0 (H, > Hy), a npu ak3omepmuueckux peakuusx su-
manvnust cucteMbl ymenvuaemes 1 AH <0 (H, < Hy).

Taxum obpaszom, B uzoxopruom npoyecce (V = CONnst) TemiaoBon
3(pheKT peakuu paBeH U3MEHEHUIO 6HYMPEHHell IHeP2Uul CUCTEMBbI, a 8
uzooapnom npoiecce (P = const)—u3MeHEHUIO IHMAIbRUU CUCTEMBI.

[Ipy XUMUYECKUX TTPEBPAILCHUSX TPOUCXOIUT MEPECTPOMKA DIICK-
TPOHHBIX CTPYKTYP aTOMOB, HOHOB M MOJIEKYJI pEarupyrominux BEIIeCTB, a
ATO COMPOBOXKJACTCS BBIJICIICHUEM WM TOTJIOIMICHUEM TEIUIOThI, CBETA,
AIEKTPUUECTBA - XUMHUYECKas DHEPrusl IMpeBpallaeTcs B APYrodl BUJ
SHEpruu. BrijeneHne Wiy morjoneHue YHEPTUU B XOJ€ PEAKIINHU 3aBU-
CUT OT COOTHOIIICHUS KOJUUYECTBA YHEPIUH, 3aTPAUCHHON Ha pa3pbIB XHU-

MHUYECKHUX CBSI3EW B UCXOJHBIX BELIECTBAX U SHEPTUH, BBIJICIISIOIICHCS
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pyu 00pa30BaHUM HOBBIX XMMHUUYECKHUX CBS3€H B MPOAYKTAaX PEaKIIUU.
Yamre Bcero XMMHYECKHE PEAKIIMM COMPOBOXKIAIOTCS TEIIOBBIMH SIBJIC-
HUSIMU.

KonndecTBO BBIJICTICHHOW WJIM MOTJIOIICHHONW YHEPTHH IPHU IPOTE-
KaHUU PEaKIMY HA3BIBAIOT TEMJIOBbIM 3(dekToM peakuuu. TermioBoun
addekT npuHATO 0003HauYaTh yepe3 3HaueHne AH, BbipaxkaTh B KX H
OTHOCHUTh K TOMY YHCITy MOJIEH BEIIECTBA, KOTOPOE OMPENEICHO YpaBHe-
HueMm peakuuu. 3HadeHue AH temmoBoro sdgdexra peakiuu Ha3bIBAIOT
MIPOCTO «IHTAIBIUEH PEAKIIHI.

Ecnau B ypaBHEHHUH XMMUYECKOW peakIMM YKa3aH TEIJIOBOH 3(¢-
(deKT, TO OHO Ha3bIBACTCS TEPMOXUMUYECKUM YPABHEHHEM.

B TakoM ypaBHEHHMH, B MpaBOW €ro YacTH, YKa3bIBalOT TEILIOBOM
ek peakuu; yKa3pBaeTCs TaKkxke ()a30BOC COCTOSHUE KOMITOHEHTOB
peakIuu: T — Ta30BOE, K — XXHUJIAKOE, K — KPUCTAIUNIMUECKOE, T — TBEPAOEL, P
— pactBopeHHOe U Ap. OObIYHO TerI0BbIe AP (PEKTHI peaklnil yKa3bIBalOT
B pacuere Ha | MOJb OJHOTO M3 PEarcHTOB WM MPOIYKTOB PEAKIIUHU, ITO-
ATOMY B TEPMOXHMHYECKUX yYPaBHEHUSAX JOMYCTHMBI IpOOHBIE KO3 DU-
IIUCHTBHL.

3HAK SHTAIBIIUUA CUYUTAIOTCA HOJIOHCUMENbHBIM V IHOOMepMUYe-
ckux peakyuti (AH > 0), , © ompuyamenvuvim y 5K30MepMULECKUX
npoyeccos ( AH < 0).

Kpome Toro, s cpaBHEHUS TEIUIOBBIX 3P (HEKTOB Pa3IMIHBIX MPO-
IIECCOB PacYEThl OOBIYHO OTHOCSAT K YCIIOBHSM, IPHHATHIM 3a CTaH/IApT-
ueie: paBiaenue 101,3 kIla (1 arm.), Temneparypa 298 K (25 °C). CraH-
JTapTHBIE dHEpreTudeckue 3PHEKTh TPUHATO 0003HAYATH AH0298, AU®5qg

(kpatko AH®, AU°).
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Hampumep, ais 3K30T€pMUYECKON peakIMi TOPEHUS] pOMOUIECKOM
cephl S(pom06) + O, (r) = SO, (1) +296,9 xJIx
AH0298 = —296,9 k/Ix, T.K. cucTeEMa TEPSET TEIJIOTY, OTAABas €€ B OK-
PYXKALIYIO CPELY.

TepMoxuMHUUeCKOE€ ypaBHEHHE B CTaHAAPTHBIX YCIOBHUSX HUMEET
BU/I:

S(pom6) + O, (1) = S0, (1), AH 505 = — 296,9 K[k
Crnenyromnuii mpuMep 3arucH dK30TEPMUUYECKOM peakIuu
H,(r) + Cly(r) = 2 HCI(1) + 184 xJIx

TepmoxuMuueckoe ypaBHEHUE dTON PEaKIUu:

1/2 Hy(r) + 1/2 Cly(r) = HCI(r) + 92 k[x;  AH%qgg = 92 kI

CrangapTHbIE SHTAIBIIUK O0OpPAa30BaHKUSI MHOTHMX BEIIECTB MPUBEIC-
HBI B CIIPAaBOYHMKAX.

TepmoxuMuueckre BeTUUUHBI UCTIOIB3YIOT JIJII YCTAHOBJICHUS CBSI-
31 MEXIY DHEPreTUYECKUMH XapaKTEPUCTUKAMHU XUMHYECKUX COCIUHE-
HUWA U UX CTPOCHHUEM, YCTOMYMBOCTHIO U PEAKIIMOHHON CIOCOOHOCTHIO;
BBIXOJIa TIPOAYKTA W MPOTHO3UPOBAHUS ONTUMAJIBLHOTO peXHUMa IMpoIec-
ca; BO3MOKHOT'O CaMOIIPOU3BOJIBLHOIO MpOTeKaHus peakiuu. HecMotps
Ha COBEPIICHCTBOBAHWE WM3MEPUTEIBHON TEXHUKH, TEPMOXUMHYCCKHUI
AKCIIEPUMEHT OCTACTCsl TPYJAOCMKHUM, TTOATOMY Hapsay C MPSIMBIM OIpe-
JICJICHUEM TEePMHUYECKMX BEJIUUYUH B TEPMOXUMHH IIUPOKO MPUMEHSIOT
pacueTHble MeTOAbl. Yalle BCEro MCIMOJB3YIOT dMIUPUUYECKUE METOJbI,
Oa3upyromMecs Ha YCTaHOBJICHHBIX TEPMOXUMHYECKUX 3aKOHOMEPHO-
CTSIX.

B ocHOBe TEpMOXMMHYECKHX pacyeToB JIeKUT 3akoH ['. . I'ecca
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(1840): mennosoti s¢hchexm peaxyuu ne 3asucum om nymu ee npo-
MeKanusl, a 3a8ucum Jutb Om NPuUpoosl U PU3UYECKO20 COCMOSAHUS pea-
2eHMO08 U NPOOYKMO8 PeaxKyuu.

[Ipumenenue 3akoHa ['ecca MOXKHO paccMOTPETh Ha cxeme o0paso-
BaHUSl YTJEKUCIOTO raza MpU OKHUCIeHUU rpadurta. YTIEKUCIBIN ras
(CO,) MOXeT moaydeH B OJHY CTaauio (TerioBor 3((eKT 3ToM cTaauu
paBeH AH). JIByx- craauiiHblii IyTh NpeBpalieHusl rpadura B yIrJeKHC-
JIBIA Ta3 COCTOUT M3 MpeBpaiieHus rpadura, cHadaia, B CO (TemioBon
adexT atoit ctanuu pabeH AH,), a 3atem craaus okucienus CO go CO,

(TeruioBO¥ 3pdekT 3TOM cTamuu paBeH AH,).

Crpadur AH »CO2
AR AH,
COm

Kak BHIHO W3 CX€MBI, CUCTEMA MEPEXOAUT U3 HAYAIBHOI'O COCTOS-
HUsl (B JAHHOM ciydae rpaduTa) U NPUXOJUT B KOHEHYHOE (B JAHHOM
ciydyae CO;), 1 HET HEOOXOJIUMOCTH YKa3bIBaTh , KAKUM 00pa3om ObLI
NPOBEACH MEPEXOJ] CUCTEMBbl U3 OJIHOIO COCTOSIHUSI B APYroe- TIIaBHOE
3TO €€ cocTosiHue.  Jlpyrumu ciioBamu, TeIioBo »(ddext Xxumude-
CKOM peaklny paBeH U3MEHEHUIO QyHKIUK cocTosiHUs AH.

Cormacno 3akony I'ecca: AH = AH; + AH, = AH,oy - AH,au.

U3 3axona l'ecca evimekarom 6axcHvle cie0Cmsusi, Komopwvle no-
380715110 pACCUUMBIBAMb IHMATLAUU XUMUUECKUX PEeAKYULL.

Jlnst pacuera TemnoBbIX d(PPEKTOB XUMHUUECKUX PEAKLIUM HCTOJb-

3YIOT CIICACTBHC 3 3aKOHa I'ecca:
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CMAHOAPMHASL SHMATbNUS XUMUYECKOU PeaKyu pasHa pasHoCmu CmaH-
OApPMHBIX IHMATLRUL 00PA308aHUS NPOOYKMOE PeaKyuu U peazeHmos
(MCXOIHBIX BEIIECTB) C YUemoM CMexuoMempuieckux Kodggouyuenmos.

Paccmorpum cxemy:

AH
UCXOJHBIE BELECTBA ———— MPOJYKThI PEAKIIUU

m /Ang

IMIPOCTBIC BCIICCTBA

N3 cxembl BUAHO, YTO UCXOJHBIE BENIECTBA U MPOTYKTHI HEKOTOPOU
peaKkru, UMEIOIIEeH NCKOMBINA TerioBoi 3P dekT AH, MOXHO MOIy4YUTH
U3 OJHUX U TEX K€ MPOCTHIX BEHIECTB ¢ TEIIOBBIM 3¢ dextom AH; mis
HCXOJIHBIX BEHIECTB W TEIIOBBIM 3PdexTtoMm AH, mas mpoayKTOB peak-
uuu. [IpumenuB 3akoH I'ecca, momywaem: AH, = AH; + AH, orcrona
AH = AH,- AH;

AH? xum. peaKIuu = ZAHooﬁp (IpOIyKTOB) — ZAHooﬁp (peareHTOB).

TepMoxXxuMUUeCKHE pacyeTbl MPOBOMSAT, HUCIMOJIb3YsS CTaHIAPTHBIE
SHTAJIBITNU (TEIJIOTHI) 00pa30BaHUsI BEIIECTB.

Cmanoapmuou sumanenueti 00pa30BaHUs BEIIECTBA AHO(,ﬁp pu
3aIaHHOU TeMIIepaType Hasbleéaiom SHTANBIUI0 peakiuuu oopa3zoBanus 1
M0.J13 BEUIECTBA U3 MPOCTHIX BEIIECTB, HAXOALIUXCS B HAMOOJIee YyCTOM-
4uBOM (opMe IpH CTaHIAPTHBIX ycloBusix. M3mepsiercs B kJ[k/MOJIb.
CornacHo 3TOMy ONpPEAENICHUIO, SHTANBINS 00pa3oBaHus Haubojee yc-
TOMYHUBBIX MPOCTHIX BEIIECTB B CTAHJAPTHBIX YCIOBUSIX PaBHA HYIIIO MIPU
a00o0i Temneparype. CTaHIapTHBIE AHTAIBIIUM OOpa30BaHUs BEIECTB
npu Temneparype 298 K npuBeneHbl B CIIPaBOYHUKAX M HCIIOJIb3YIOTCS

JJI pCHICHUA 3aaa4.
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Ilpumepl.

BbraucinTh Temioty oopasoBanus maraerura Fes;O4 (okcua cocra-
Ba FeO - Fe,03) , ucxons u3z ypaBHEHUS:

8Al + 3Fe;0, = 4Al,05 + 9Fe, AHx.p. =— 3326 kJ[k.

OHTanbnus 00pa3oBaHUs OKCHUJIAa aTIOMUHUS paBHa 1669,8 kJ[x/MOb.

Pemenue.

[Ipomiecc BOCCTAaHOBIEHHS  METAJIOB AJTIOMUHHEM Ha3bIBACTCS
ATIOMUHOTEpMUS. B pesynbTaTe peakiuu BOCCTAHABIMBAETCSA >KEJE30.
Pa3BuBaercs Temneparypa 0OKoJo 3000°C.

Jlyst pacueTra UCTIONB3YeM CIIeICTBHE U3 3aKoHa ['ecca:

AH® xum. peaKluu = ZAH006p (MpOJIyKTOB) — ZAH006p (peareH-
TOB) WJIM C YKa3aHHEM PEarcHTOB:

AH? x. p. = [9 -AH(Fe) + 4 -AH(Al,03)] —[8- AH’(Al) +
3-AH"(Fe;0,)]

YuuThiBas, 4TO PHTAIBIUU 00pa30BaHUS MPOCTHIX BEIIECTB PaBHBI
nyio (8 mansoM ciyuae: AH’(Fe) =0, AH’(Al) = 0), nonyuaem: —
3326 = [9 -0+ 4 - (-1669,8)] —[8- 0 + 3 - AH? (Fe;0.,)]

3AH? (Fe;0,) = 4 - (-1669,8) +3326 = — 3353,2 kJ[3/MOIb
AH® (Fe30,4) = — 1117,7 xJlx/Moub

Ilpumep 2

BeruuciauTh, Kakoe KOJIWYECTBO TEIUIOTHI BBIJCIUTCS MPU BOCCTA-
HOBJIeHUU Fe,03 MeTajM4ecKuM aJTIOMUHHEM, €CIU ObUIO IOJIYyYeHO

335, 1 r xene3a.

Pemienue.

Cxema peakmuu:  2Al +Fe,03 = Al,O5 + 2Fe
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Wcnonb3ys ypaBHEHUE PEAKIMU U 3HAYCHUE CTAHAAPTHBIX SHTAJb-
nuii 1 oopaszoanus Fe,03u Al,O3, onpenenum AH miis nanHo# peak-
wan. (AH(Fe,03) = - 8222 x/x/mons; AH® (Al,O3) = - 1669,8
k/[>k/MOnb; (CTaHIapTHBIE PHTAIBIIUK OOpPa30BaHUSI MPOCTHIX BELIECTB
Fe u Al paBHbI Hy10).

Jlns1 pacueTa ncnosb3yem CIeICTBUE U3 3aK0oHa ['ecca:

AHx. p. = [ 2-AH"(Fe) + AH(A1,03)] -[2-AH’(Al) + AH’(Fe,05)]

YuuTeiBas, 4TO PHTAIBIUU 00pa30BaHUS MPOCTHIX BEIIECTB PaBHbI
Hy1to (B anHoM cirydae: AH'(Fe) =0, AH(Al) = 0), nonyuaem:

AH’X. p.=[ 0+ (-1669,8] — [2- 0 + (- 822,2] = — 847,6 xJIx/MONb

Takum oOpa3om, B pe3yJsibTaTe peakiuu oopasyercs 2 Moib Fe (112
r) u BoiAenserca sHeprus (—847,6) kx. Ecou ke obGpasyerca 335,1 r
&Kesesa, o MPOMOPIUHU ONPEIENIIEM KOJIUYECTBO BBIAECIUBIICHCS TETLIO-
THI.

CocrasnsieM nponopiuto: 112 r Fe ------------ — 847,6 x/Ix

R TR - e — AH kJIx

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

DHTPONHUS CUCTEMBI

Peakuuto, mpoTekaromy 0e3 BO3JACHCTBHS BHEIIHUX (PaKTOPOB,
Ha3bIBAIOT camonpoussonvHou. HampasiieHne, B KOTOPOM CaMOIPOU3-
BOJIBHO MPOTEKAET XUMHUYECKas PEAKUHUs, ONPEAENIIETCS COBMECTHBIM
AehCTBUEM JIBYX (PAaKTOPOB:

1) TenaeHIMEN K MEPEXOAY CUCTEMBI B COCTOSIHUE C HAaMMEHbIIEH

BHYTPEHHEW SHEPTUEH;
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2) TeHACHIIMEHN K JOCTI)KEHUIO HanboJiee BEPOSITHOT'O COCTOSHUS, T.
€. coCTosAHMsI Haubobiero oecnopsaka.llepBoit Mepoii U3 3TUX TEHICH-
UK 71 1300apHBIX MPOLIECCOB CIY>KUT YMEHBIIIEHUE SHTAJIBIIUU CUCTE-
Mbl (AH peakuuu < 0). Enie B npouiom Beke beptio u Tomcen yTBep-
KIATU, YTO CAMONPOU3ZBOTILHO MO2YN NPOMeEKams 3K30mepmuiecKue pe-
axKyuu, KOTOPBIE CONPOBOAHCOAIOMCS 8blOETIeHUEM Meniomsl, T. €. YMeHb-
uieHuem SHMaAIbNUu.

OnHako HEKOTOpPBIE CAMOIPOM3BOJIBHBIE MPOLIECCHI ABJISIOTCS IH-
oomepmuueckumu. Hampumep, pacTBOpeHHe cojledl B BOJAE, IJIABJICHUE
JbpJa, ucrapenue Bojbl. CleaoBaTeNbHO, YMEHBIIEHUE SHTAIBIUU — HE
€IUHCTBEHHBIA (PAKTOp, ONMPEAESAIONINI BO3MOKHOCTh MPOTEKAHUS pe-
akiuu. Bce mpuBeieHHbIC BBIIIE CAMOINPOU3BOJIBHBIE MPOIECCHl COMPO-
BOXJAIOTCSL nepexooom n3 00jiee YNopsI0YEHHOTO COCTOSIHUS YaCTHUIl B
MeHee ynopsnoueHHoe. Cmenenb HeYynopsi0OYeHHOCMU 8 cucmeme Xa-
pakmepuzyemcs (OyHKyueu COCMoAHUs CUCHeMbl, HA3bI8AEeMOU IHMPO-
nueu.

CocTosiHME BEIIECTBA MOKHO OXapaKTEPU30BATh ABOSKO:

1. JlaTh XapaKTEPUCTUKU MAKPOCOCMOAHUA, YKA3aB 3HAUYE-
HUE U3MEPSEMBIX CBOWCTB, HAlpUMEpP, TEMIIEPATYyphl, TaBJICHUS,
oObema.

2. JlaTh XapaKTEpUCTUKU COCTOSHUS Ka)KJIOM YacCTHUIIbI Be-
IIECTBA — €€ MOJIOKEHUE B IPOCTPAHCTBE, CKOPOCTh, HAIIPABJICHUE
NEPEMEIICHUSA , T.€. 0XapaKTEPU30BATb MUKPOCOCOSIHUE.

Tak kKak Tejla COCTOAT W3 OTPOMHOIO KOJWYECTBA YaCTHIl, TO JaH-
HOMY MaKpOCOCTOSIHHIO COOTBETCTBYET KOJOCCAIbHOE YUCAO PA3IUUHBIX
MHUKPOCOCTOSIHAM. ITO YMCJIO HA3BIBAETCS MEPMOOUHAMUYECKOU Bepo-

amuocmoio W. C Helt cBsIi3aHO 07HO U3 (DYHIaMEHTAJIbHBIX CBOWCTB BE-
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nectBa — oumponus (S) . DHTPONHS SBIISIECTCS MEPOH HEYNOPSIOUYESHHO-

CTH CHCTEMBI, €€ BEJIMYMHA MPOMOPIMOHAIbHA JIorapudMy TepMOIrUHA-

Mudeckoi BeposTHOCTH: S =k InW, rme k = R/Np =1,38 - 1023 JIx/K;
DHTPOIHS UMEET Pa3MEPHOCTh DHEPTHH, ACICHHON Ha TEMIIepaTy-

py: S =Q/T; o00buHO e€e OTHOCAT K 1 MO0 BemiecTBa (MOJbHAsS dH-

Tponus) U BeIpaxatot B Jx/mons - K.

PaccunThiBalOT MU3MEHEHHUE CTAHIAPTHOM SHTPOMHUH 10 YPABHEHUIO

AS° X.p. =ZA8005P (TpOIyKTOB) — $AS? o6p(MICX. BEILIECTB)

JIsi OTHOTO M TOTO K€ BEIIECTBA IHMPONUs UMEET Haubobuiee
3HAYEHUE B 2a3000pA3HOM COCTOSIHUU U HAuMeHbUuiee — B mMeepooM CO-
CTOSIHUM, A JUISl PA3HbIX 6eujecms B OJJTHOM U TOM K€ arperaTHoM co-
CTOSIHUH OTIPENICIISIETCS CLOHCHOCMbIO CTPYKTYPhI MOJIEKYII.

JIro0ast cuctemMa UMEET TEHAEHLHIO K CaMOIIPOU3BOJIBHOMY POCTY
suTponuu (AS >0).

B u3zonuposannoii cucmeme camonpou’8oibHO NpoOmMeEKaAOm
MOJIbKO me npoueccovl, KOMopovle CONPOGOMHCOAIOMC yeeaueHuem IH-
mponuu — 3T0 ojHa U3 GOPMYJIHPOBOK BTOPOT0O Hauaja TEPMOJAUHAMMU-
KM, ONPEICIAIONIEIOo HaMpaBICHUE CaMOMPOU3BOJBHOTO MPOTEKAHUS
mporiecca. DHTPOIHUS BO3pacTaeT MPHU TUIaBJICHUH, PACTBOPESHHH, JUCCO-
[IMaIy MOJIEKY u T.1. [Iporiecchl, B pe3yiabTaTe KOTOPBIX YIIOPSAI0UYCH-
HOCTh CHCTEMBI BO3pacTaeT (KOHICHcAIWs, MOJUMEpHU3aIusi, CKaTue,

YMCHBIICHUC 9YUCJId qaCTI/I]_I), COMpPOBOKAACTCA YMCHBIICHHUCM SHTPOIINU.

dueprusi ['md0ca cucrembl
(M300apHO-U30TePMUYECKHUIT TIOTEHIINAJI)

C onnoi CTOPOHHI, T100ast cucTeMa MMeeT TCHACHIIUIO K camonpo
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uzeonvnomy pocmy umponuu (S >0). C npyroii CTOpOHBI, COTIIACHO
NpUHIMIY bepTiio, uMeercst TeHACHIUS K chuxcenuto Inmanvnuu (AH
<0). OTtu nBa ¢akTOopa — U3MEHEHHS DHTAIBIIUU U IHTPOIUU — BaKHBI B
OLICHKE BO3MOXXHOCTH COBEpIICHUSA (PU3HMUYECKOTO U XUMHYECKOIO Mpe-
BpallleHUsI U YYUTHIBAIOTCS B YPAaBHEHUU H300apHO - U30TEPMHUYECKOTO
MOTEHIINANA:

AG = AH - TAS,

rae T - abcomotHas Temneparypa, AG - sneprus ['n66ca (u306ap-
HO-U30TEPMHUYECKUIN MOTEHIINAN), AS - 3HTpOMHS.

Ha namnpapieHue mpoTeKaHUsi XMMUYECKOTO MPoIlecca BIUSET U3-
MEHEHHUE BHYTPEHHEN SHEPTUU CUCTEMBI.

BHyTpeHHsIsT 2HEpPrusi COCTOUT M3 JIBYX yacteil: 1) u3 cBOOOAHOM
SHEPIruH, KOTOpas MOXET ObITh MpeBpalieHa B padOTy U 2) CBsI3aHHOU
SHEPIruH, KOTOpasi B XOJ€ Mpoliecca HE MOXKET MPEBPATUTHCA B pabOTYy.
DTy CBOOOAHYIO PHEPIUI0 CUCTEMBI MPU MOCTOSHHOM JIaBJICHUU U TEM-
nepaTtype M Ha3bIBalOT M300apHO- M30TEPMUUYECKUM IOTEHIIMATIOM WJIU
sHeprueit 'nboea .

Oueprust ['uboca G sBisgeTcs OAHUM U3 BOKHEHIIUX TEPMOIMHA-
MHUYECKMX TMOTEHIMAIOB. DHepruto ['mdodca obpazosarnus BemecTBa OT-
HOCST K [ Monb 6ewjecmea U OOBIYHO BBIPAXKAIOT B K/[>K/MOJIb; pU 3TOM
AG® 06pa3oBaHHs IPOCTOTO BELIECTBA IPUHUMAIOT PABHOMN HYIIIO.

N3MeHeHue CBOOOJHOM PHEPruu PaBHO MOJE3HON MaKCHUMaIbHOU
paboTe, KOTOPYIO COBEpIIAET CUCTEMAa B H300apHO-U30TEPMUYECKOM
npouiecce. Bece camonpoussonvuvie puzuueckue u xumuueckue npe-

spawienusn udym ¢ Hanpaenenuu_ymenvuienus snepzuu I'nooca. Onn
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MOTYT COMPOBOXIATHCS YBEIMUYEHUEM WM YMEHBIICHHEM SHTAIBIIHNU U
SHTPONUU, HO SHeprus ['nb0ca npu 5TOM BCerja yMEHbIIIACTCH.

Peakuuu, B kotopbix AG < 0, uayt camonpouszgonivHo 6 npsamom
nanpasnenuu. Eciu AG > 0, To camonpoussonvro npomexkaem oopamuas
peaxyus, a npu 3HadyeHnu AG = 0 — cucmema naxooumcs 6 cocmosHuu
pasHosecus.

Hccnenoanus 3aBucumoctu AG oT TemmnepaTypsl U OT 3HakoB AH
U AS NpuBeIH K BHIBOJAM:

s 1pu AH <0 u AS > 0 mporecc nporekaeT caMmomnpous3-
BOJILHO TIPU JIF0ObLX meMnepamypax;,

s 1pu AH >0 u AS <0 mnporecc B mpsIMOM HaIpaBICHUH
NPUHLIHUIHUATIBHO HEeOCyuWecmeum,

s ecmu 3Haku AH m AS coBmajmarmT, TO peakimus MOXKET
MPOTEKATh CAMOTIPOU3BOJILHO B HEKOMOPOM UHMep8ane memnepa-
myp:

a) AH > 0; AS > 0 - sHHOTEpMHUYECKUN TPOIIECC, MTPOTEKAIO-

M ¢ YBETUYEHUEM IHTPOINUH (HAIIpUMED, PA3JIOKEHUE BEIIECTBA).

Peaxnus npoTekaer rnpu teMneparype, yAOBIECTBOPSIOLIEH YCIOBUIO

| TAS| > |AH], Te. IIPY BBICOKUX TEMIIEpaTypax;

6) AH < 0; AS < 0 - sk3oTrepMuyeckuii mporiecc, mpoTe-
KaloIIUH ¢ yMEHbIICHUEM HHTPOIHH. COOTBETCTBECHHO, PCAKIIHS

MOYKET IPOTEKATh TP HU3KUX TEMIIEpaTypax IpU yCIOBUU |AH| >

| TAS

% eccmm AH =0 (peaknus He COPOBOXKIACTCS TEIJIOBBIM
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3¢ PekToM), TO BO3MOKHOCTH MPOTEKAHUS MPOIECCa TOJHOCTHIO
OIPELIENACTCS SHTPOIUEH.
s korma AS = 0, ompenensolly0 pOjb BBIIOJHICT JH-
TanpIuitHbIN (hakTop (cobnrogaercst npuHIUn beptio).
JIns HaxOXJIeHUs M3MEHEHUs CTaHJaapTHOM sHepruu ['mbbca B pe-
aKIUU JOJDKHBI OBITh MU3BECTHBI U3MEHEHUSI CTAaHIAAPTHBIX SHTAJIBIIUU U

DHTPOIINH, & TAKKE TEMIIEPATYypa:
AG? xum. p-nut = AH® xum. p-iaun — T-AS® xum. p-riun
Kak u B ciygae ¢ AH xuM. p-iuu 1 AS XuM. p-IIuu, U3MEHEHUE
CTaHJIapTHOU »Hepruu ['mbdca B XMMUYECKOW peakiui MOXKHO PacCyu-
TaTh N0 YPAaBHEHUIO

AG? xuMm. p-1uu = ZAGoo6p(npo,uyKTOB) - ZAGoo6p(I/ICX. BEILIECTB).

Ilpumep 5
BbIuncauTh M3MEHEHNE SHTPOIIMU B PEAKIIMM TOPEHUS dTaHA:
CoHy(r) + 30,(r) = 2C0Oy(1r) + 2H,0(T)

Pemenue. DHTponus, Kak W SHTAIbIUSA, sBIsSeTCd (YHKIMEH CO-
CTOSIHHUS, T. €. IOJTUAHSETCS 3aKOHY ['ecca U CIEACTBHIO U3 HETO:

AS° X.p= 2A8006p MPOIYKTOB — ZAsoongCXOJIHBIX B-B.

Io yCIIOBHIO 3a/1aul HY’KHO BBIYHCIUT AS’ peaKIum ropeHuns sra-
Ha. JIj1s 3TOro U3 TaONMIBl BEINUIIEM SHTPONIUU 00pa30BaHMs BEMIECTB U
NOJCTAaBUM UX B YPaBHECHUE:

BemectBo CoHy(r), O,(r), CO;y(r), H,0(r)
A8006p, Jx/mone-K 219,45 205,03 213,65 188,72
AS’x.p = [25° (H,0) + 25° (CO,)] — [S° (CzHa) + 3S° (0)] =

= (2 - 188,72 + 2 - 213,65) — (219,45 + 3 - 205,03) = —29,80 Jlx/K.
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Ilpumep 6. Bo3moxHa JI1 B CTAHAAPTHBIX YCIOBUSIX PEAKIIUS
AHCI + O, = 2H,0 + 2Cl,?

Pemienne. AG — sneprust ['ud6ca (n300apHO-U30TEPMUUECKUN TTO-
TEHIIMaN), ONPEACIISIET BIUSHUE YHTAIBIIUKU U SHTPOIIUM HA XOJ] PEaKIIUHU.
Oueprusi ['nub0ca siBisieTcss (QYHKIIMEH COCTOSIHUSI CUCTEMBI, pacuer €e
BeayT o dhopMyJie

AG® xum. p-1IUM = AH® xum. p-uMu — T-AS° xum. p-LuHu

[To 3Haky u BenuunHe 3Heprun [ 'n66ca MOKHO CyAUTH O HaIpaBlie-
HUU peakuuu. Eciu AG®< 0, BO3MOXHO CaMOIIPOM3BOJIBHOE MPOTECKAHUE
peaKkuy B IPsIMOM HAIPaBJICHUH.

Paccuurtaem snepruto ['n66ca peaknuu ropeanss HCl. Haxoaum He-
00X0IMMbI€ CTIPABOYHBIC TAHHBIE :

Bemectno: HCIl (r), O,(r), Cl,(r), H,0 ()

AH’ s, kl/Moms —92,31 0 0 —241,83

A8006p, Jlx/mones - K —186,68 205,03 222,95 188,72

AH? x.p = [2 AH® (H,0) + 2 AH’ (Cl,)] - [4 AH® (HCI) +AH® (0, )]

=[(2 - (—241,83)+2 - 0] — [4 - (-92,31) + 0] = —112 kJIx;

AS%x.p =[2 AS? (H,0) + 2 AS® (Cl,)] — [4AS°® (HCI) + AS? (0))] =

(2 - 188,72 + 2 - 222,95) — (4 - 186,68 + 205,03) = —130 Ix/K = —0,13
kJx/K;

AG® xum. p-tun = AH? xum. p-rn — T-AS? xum. p-mmm;

AG? xum. p-rum = (—112) — 298 - (-0,13) = —73,36 kJIx.
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N3menenue sHeprun ['m606ca B XMMHYECKOW pEakIiMyu MEHbIIEC HY-

JiiA, CJICAOBATCIBbHO, B CTAHAAPTHBIX YCJIOBUAX 3TA pCAKIIUA BO3MOZKHA.

IMpumep 7. Ilpu xakou TemriepaType HACTYIIUT PABHOBECUE B CHUC-

TeMe
BaO(xp) + 0,5 Oy S BaOy(xp),

ecmn AH® xnm. p-imn = —81,51 ]Ik, a AS® xnm. p-uuu = —0,11
kJx/K?

Pemenne. B cocTtosinnu paBHoBecus sHeprus ['nd0ca paBHa HyIIIO,

AG = AH — TAS; ecmm AG = 0, To AH = TAS. U3 storo paBeHcTBa
MOXHO PacCUuTaTh TEMIIEPATYPY, IPU KOTOPOl HACTYIUT PABHOBECHUE B

CHCTCMC:

Tpann- = AHYAS®; Tpn. = —85,61/-0,11 = 731,9 K.
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KoHTpoOJIb YCBOCHUSA TeMBbI

1. Kakue u3 crieayromux TepMOAMHAMUYECKUX (PYHKIIUM OTHOCSTCS
K QYHKIUSM COCTOSIHUSI CUCTEMBbI: TEIUI0Ta, SHTAIBINS, SHTPOIUs, pabo-
Ta pacIIMpeHus ra3a, cBoOoaHas Heprus ['ud6oca?

2. Kako# CMBICI MMEIOT 3HAKU «IUIKOC» WM «MUHYC» TIEpeHd Tep-
MOAMHAMUYECKUMHU (YHKIMSAMU: IHTANbIUEH, TEIUIOTON, paboToM, 7H-
Tpornueun?

3. Ioyemy s M3y4eHHUS] XMMHYECKHX PEaKIuil 1iesecooOpa3Hee
nucrojibzoBath AH , a ne AU?

4. ChopmynupoBaths 3akoH I'ecca, cnenctus u3 3akoHa ['ecca.

5. ITpu o6pazoBanuu 1 mMoms razoodpaznoro HF Beinenunocs 270,7
k/[>k TeroTel. YeMy paBHaA cTaHAapTHas SHTaIbIUA 00pa3zoBaHus Ppro-
poBogopona?

6. BbIUMCIIUTh U3MEHEHUE CTaHAAPTHOM SHTANBIUU  CIEIYIOUINX
pEaKUnm:

a) CoHg(r) + 3,5 O,(r) = 2C0O,(T) + 3H,0(x)
0) CoHsOH(k) + 304(T) + 2CO,(T) + 3H,0(k)

7. B cmecu, cocrosimeit u3 22,4 1 gropa u 44,8 1 Bogopoaa, npo-
n3omnuia peaknus. OnpenenTs U3MEHEHUE CTaHAAPTHOW SHTAJIBIIUU Pe-
aKITUH.

8. YKkazaTh 3HaK W3MEHEHMSI SHTPOMUU B CICAYIOIMIMX MHpoIeccax:
a) cropaHude BOJ0pOa;

0) pas3noxKeHHe BOJIbl Ha BOJOPO U KUCIOPOI;
Y 3HAK U3MEHEHUSI SHTPONUU B CICIYIOMINX PEAKIHIX:

a) NH3(r) + HCI(r) = NH4CI(1B)

0) COCly(r) = CO(r) + Cly(1)

B) PCl5(1) + Cly(r) = PCls(1)
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r) No(r) + 3Hx(r) = 2NHj(r)

9. B KakuX COCTOSIHUSIX CUCTEMBI CIIPaBEJIMBO cooTHOIIeHne AH =

T-AS? [Ins kakux peakuuil 3TO COOTHOILIECHHE HEBBIMOJIHUMO HU MpHU

KaKuX yCJIOBHUSX?

10. Bo3mMoxHa 1 IpU CTAHAAPTHBIX YCIIOBUAX PEAKLUSA

Hy(r) + Cly(r) = 2HCI(r), ecimm AH,, 0 = — 185 k/[x/Monb m AS,,
=20 Ix/(monb-K.

11. BeryuciauTh BEIUYMHY U3MEHEHMS CTaHAApTHOM sHepruu I 'uod-
Oca 1 onpeaeaIuTh BO3MOKHOCTbh CAMOIIPOU3BOJIBLHOIO MPOTEKAHUS PeaK-
117051

ZFE(TB) + 3H20(r) = F9203(TB) + H2(r)

nipu temreparypax 300 u 800 K.

12. I3MeHeHneM Kakol TepMOAMHAMUYECKOW (YHKIUU ONpeneis-
€TCSI BO3MOXHOCTh CAMOIIPOU3BOJIBHOTO MPOTEKAHUSA MPOIIECCa:

a) IpHU IOCTOSTHHOM JIaBJICHUU U TEMIIEPATYPE;

0) B M30JIMPOBAHHOM cucTeme?

13. ChopmyaupoBaTh YCIOBHUS CaMOIPOU3BOJIBHOIO MPOTEKAHUS
PEAKIMMI, COMTPOBOXKAAIOIIUXCS:

a) YBEIIMYCHUEM DHTPOINU U SHTAJIBIINMY;

0) YMEHBIIIEHHEM SHTAJIBIIUU U SHTPOIINH;

B) YBEJIMYCHUEM SHTPONIMU U YMEHBIIICHUEM SHTAJIBIINY;

F) YMCHBIICHUCM DHTPOIIMU U YBCIIMYCHUCM SHTAJIBIINN
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Faasa 3. CKOPOCTH XUMHYECKUX PeaKIuu

IHoHsiTHE CKOPOCTH XUMHYECKOH pPeaKuu

Xumuueckaa KuHemuka — pas3aeia XUMHH, KOTOpas U3y4aeT CKO-
POCTh M MOJCKYJISIDHBIH MEXaHHU3M XHMHYECKHUX peakiuii. CKopocTH
XUMHUYECKUX PEaKIUi MOTYT 3HAYMTEIbHO pa3ianyarhbcsa. HakormieHo He-
MaJio (PaKTUYECKOr0 MaTepuala Mo XUMUYECKOMY B3aUMOJICUCTBUIO Me-
Ky BelecTBaMu. HekoTopbie peakiiuy COBEPIIAIOTCS B THICAYHBIC JOJIU
CEeKYHJIbl, HAIpuMep, B3aUMOJICUCTBHUE BOJOPOJia C XJOPOM Ha CBETY
MIPOMCXOJIUT MTHOBEHHO (B3pBIB), @ TaKOW MPOIIECC, KaK KOPpO3us Me-
TaJlJIOB, MOXKET JIJIUTCSA TogaMu. CKOPOCTh PEaKIuM 3aBUCUT OT (haKTo-
POB, OCHOBHBIMHU W3 KOTOPBIX SIBISIOTCA INPHUPOJA pearupyromux Be-
IIECTB, KOHIICHTpAIlUsI B3aUMOJICHCTBYIOIIUX BEIIECTB B pPacTBOPE U
TeMrepaTypa.

CKOpoCmbl0 XUMUYECKOUl PeaKyuu HA3bléarom U3MeHeHUe KoJlu-
yecmea (KOHuenmpauyuu) peazupyiouwiezo eeuwiecmea Uaiu NpooyKma
peakuuu 3a eOUHUUY 8PEMEHU 8 eOUHUUe PeaKUUOHHO20 NPOCMPAH-
cmea. B comocennou cucteMe peakIMOHHBIM MPOCTPAHCTBOM CITYKHUT
0bvem cocyoa, B KOTOPOM TIPOTEKAET peakius. B reTeporenHoit cpeae —
MOBEPXHOCTh paszaena (a3 (Hambosiee pacnpoCTpaHEHHBIE BapHAHTHI:
KHUJKOCTh-TBEPJI0€ BEIIECTBO, I'a3-TBEP0E BEILIECTBO, )KUIKOCTh-Ta3, IBEC
HECMEIIMBAIOIHECs KUAKOCTH). CHMBOJI 0003HAUYCHHSI CKOPOCTH U, €1-
HUIIBI U3MEPEHHUS:

MOJIb/JI * CeK — JJIsi TOMOT€HHOM peaKIuu;

MOJIb/M> * CeK WM MOJb/CM * CeK — JUI TETEPOT€HHOW PEAKIUU

(YuuTBIBaE€TCS TUIONIA b IOBEPXHOCTH pazena (das).
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B XuMuyeckoM KWHETHUKE Pa3IU4arOT CPEIHIOK W HCTUHHYIO
(MTHOBEHHYI0) CKOpPOCTh peakiuu. CpeaHsii CKOpOCTh paBHA OTHOIIE-
HUI0 AC/AT (AC =Cy— Cq; AT =15- T9).

Bennunna AC = C, — C; uMeeT 3HaK «1+», €CJId pacCUUTHIBATh MO
M3MEHECHUIO KOHIIEHTPALMK MPOAYKTA PEAKIUU, U 3HAK «-»,ECIIU pacCuu-
THIBATh MO WU3MEHEHUIO KOHIIEHTpAIlMU peareHTa. B c¢Bsi3u ¢ 3TuM, 4TO-
Obl BEJIMYMHA CKOPOCTHU ObLIa BCErJa MOJIOKUTEIBbHOM, Mepesl IpoObIo

CTaBAT 3HAK =

_AC
U= =+

At .

Cpennsisi CKOPOCTh PEAKIMU HEOJWHAKOBA B MHTEPBAJIC BPEMEHU
At. TToaToMy HaxXOISIT CKOPOCTh B KaK/Iblii MOMEHT BPEMEHH: OHA OIpe-
JeNsieTCsl TpeaeaoM, K Kotopomy ctpemutcsi otHomeHue AC /At, npu
At— 0. UcTUHHAs CKOPOCTh PEAKINU B KaXJIbIii MOMEHT BPEMEHHU OTpe-

ACIHICTCA KaK IICpBadA HPOU3BOAHAA OT KOHUCHTPALUH (C) IO BPpEMCHH

(7): Vyer. = i‘;i .

T

Bausinve KOHUEHTPaUMHi pearupyromux BemecTs Ha
CKOPOCTHh XUMHUYECKOM peakuuu

3aBHCUMOCTb CKOPOCTH PEAKIHMHU OT KOHUEHTPALMN PEarnupyrommx
BEILIECTB JIs1 DJIEMEHTAPHBIX MPOLECCOB BBIPAKACTCSI OCHOBHBHIM 3AKO-
HOM XUMUYECKOU KUHemuKu, CPOpMyIUPOBAHHBIM HOPBEXKCKUMU y4e-
HeiMu ['ynba0eprom u Baare B 1864-1867 1r.:

Ckopocmb Xumuueckoil peakyuu npamo nponopyuoOHaiIbHa npo-
U36€0€HUI0 KOHUCHMPAUUU peazupyroujux 6eujecm 6 CHEeneHu ux

cmexuomempuydeckux KoIpguuuenmos.
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YpaBHEHUE, CBI3BIBAIOIIEE CKOPOCTh PEAKIHMHU C KOHUEHTPALUSMHU
pEareHTOB, HA3bIBAETCA VPABHEHUEM CKOPOCMU WA KUHEeMUYeCcKUM
ypaeuenuem peakyuu. OO01Ias 3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPAIlUU
peareHToB Jjig ypaBHeHus A + B — C + D BreIpakaeTcs COOTHOIIICHUEM:

v= K CA'CB,
rie Cau Cg — MOJISIpHBIC KOHIICHTPAIIMK MCXOIHBIX BElIeCTB, K — xoagh-
Guyuenm nponoOPpYUOHAILHOCHU.

JIJIS KOHKPETHOM peakiuu K Ha3bIBAIOT KOHCHIAHMOU CKOPOCHIU
xumuueckoil peakyuu. Ouzndeckuii cMbIc K 3akiarodaeTcs B TOM, uTo K
paBHa CKOPOCTH peakiuu (V), TpU KOHIEHTPAIIMU UCXOJIHBIX PEarcHTOB
paBHBIX 1 Mo/, KoHCTaHTa CKOPOCTH peakiuu K He MEHSETCS NP 13-
MEHEHUAX KOHIIEHTpalWid, HO 3aBUCUT OT TeMmepaTypsl. Jlid peakiui, B
KOTOPBIX Y4aCTBYET HECKOJIbKO MOJIEKYJ, KOHIEHTpAluu OepyTcs ¢ Co-
OTBETCTBYIOIIUM I1OKA3aTEJNEeM CTENEHH, T.€. JAJIsl PEaKIMHU, 3a1CAaHHOM B
obmieit popme:

mA +nB —» qC + pD
KMHETUYECKOE YPaBHEHUE CKOPOCTU UMEET BUJL:
v= K CAm ‘CBn

[Ipyu ucnonp30BaHUM B pacueTax 3aKOHA JCHCTBHUS Macc CIEAyeT
YUUTHIBATD:

1) ecnmu B peakiuu y4acTBYIOT ras3bl, TO BMECTO KOHIIEHTpa-

WA UCTIONIB3YIOT BEJIMUUHBI MMApIUATbHBIX TaBJICHUM Ta30B;

2) Macchl TBEPJIBIX BEIIECTB HE BIUSIOT HA CKOPOCTh XUMUYE-

CKOM peakIMu U, CJIeI0BaTEIbHO, HE BXOASIT B BBHIPAXEHHUE 3aKOHA

JNEUCTBUSA MaccC, T.K. PEaKIus MPOTEKAeT JIMIIb Ha IMOBEPXHOCTH

TBEPBIX BEIIECTB (MX KOHIICHTPALIMN HE U3MEHSIOTCS).
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3aKOH JIEMCTBYIOIIMX MACC CIPABEIJIMB TOJBKO JJISI MPOCTHIX IO
CBOEMY MEXAHU3MY B3aUMOJICUCTBUMN.

B XuMH4YE€CKOW KMHETHKE PEAKIMU MOAPA3IEISIIOTCA HA POCTHIE U
cnoxueie. IIpocmule peakyuu niporexaroT 06e3 oOpa3oBaHUs MPOMEKY-
TOYHBIX COCTWHEHUH (B OJIHY CTAIWIO), & CI0MCHble — C 00pa3OBaHUEM
MPOMEXXYTOUHBIX MPOAYKTOB (B HECKOJIbKO cTaauid). Cpeau nocredosa-
MeibHbIX CTAUN CIOKHOW PEaKIMu BCErga UMEETCS OJHa CTalusl, CKO-
POCTh KOTOPO MUHHMMAaJbHA U OHA JINMUTUPYET CKOPOCTh PEAKIUU B Iie-
oM. Takasi craiusi Ha3bIBACTCS AUMUMUpYIOWel cmaoueti CI0KHON Xu-
MHYECKOM peakiuu. MaTreMaTu4ecKOoe BBIPAXKECHUE 3aKOHA JIEUCTBUS
Macc, 3aluCaHHOE IS CaMOW MEIJICHHOW (numumupyrowseti) CTaauu
mpoIecca, MOKeT ObITh TPUMEHEHO OJITHOBPEMEHHO M KO BCEH pEaKIUM B

OCJIIOM.

MoJ1eKyJIAPHOCTH U MOPATOK XUMUYECKON peaKkuuu

B xumMuueckoll KMHETHKE BCE B3aMMOJICUCTBUS KJIACCU(PUIIUPYIOT
WJIA 110 MIPU3HAKY MOJICKYJIIPHOCTH, WIH T10 IPU3HAKY TTOPSAKA PEAKIMH.
Monexkyaapnocmes peakuyu ONPENECIACTCA YUCIOM MOJIEKYJI, OJHOBpE-
MEHHBIM B3aUMOJIEMICTBUEM KOTOPBIX OCYIIECTBIISIETCA aKT XUMHUYECKOTO
npespaiieHus. [Io 3ToMy npr3HaKy peakuuu JIEdsATCS Ha OJHO -, JBYX-
U TPEXMOJICKYJISIPHBIE.

K monomonexynapnvim (0oTHOMOJEKYISIPHBIM) PEAKIIUSM OTHOCST
peaKIMu, B KOTOPBIX B AJIEMEHTAPHOM AKTE B3aUMOJECHUCTBUSA yYACTBYET
oIHa MoJieKyJia. K HUM OTHOCAT peakiuu pas3iokKeHUs U BHYTPUMOJICKY-
JSIpHBIE MEPErpYNNUPOBKHU, HAIIPUMED, TUCCOIMALIUS Ta3000pa3HOro Ho-

na: I, > 2| wim pacnaa nuazomeTraHa:
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CH3— N=N- CHg—) C2H6 + N2
KuHeTnueckoe ypaBHEHHE JIJIs TaKUX peakiuil umeeT Bua: v = KC.

K oumonexkynapuvim peakuusiMm OTHOCSAT PEAKIUHU, B KOTOPBIX B
AJIEMEHTAPHOM aKTE€ B3aMMOJICUCTBUS YYACTBYIOT ABE MOJIEKYJIBI.
Hanpumep, obpazoBanue oaucrtoro Bogopoaa H, + |, — 2HI
Kunetnueckoe ypaBHEHHE ISl TAKUX PEAKIIUN UMEET BU/L:

U = kC1C2.

K mpumonexynapuvim peakiysaMm OTHOCAT PEAKIHUHU, B KOTOPBIX B
AJIEMEHTAPHOM AKTE€ B3aUMOJIEUCTBUS YYaCTBYIOT TPU MOJIEKYJIBI OJTHOTO
WJI PA3JINYHBIX BUAOB BEIIECTBA. YacTO U3yYEHHUE TAKOTO TUIA PEAKIIUN
MPOBOMSATCS B Tra3oBoi ¢asze, HAPUMEp, PEAKIMU C y4acTHUEM OKCHJIa
azota (I1):

2 NO + 02 —> 2N02
2 NO + Cl, —» 2NOCI.

OtTmeyaercsi, 4YTO TPUMOJICKYJISIPHBIE PEAKIIMU BCTPEYAIOTCS
CPaBHUTEIILHO PEJIKO, YACTO MPOTEKAHUE TAKUX PEAKIIMU JIEJISAT Ha MPO-
MEXKYTOUHBIE CTAJUHU, U3y4das CKOPOCTh PEAKIMU JTUMHUTHUPYIOIIEH CTa-
nuu. Peakiinu ¢ 60Jiee BEICOKOM MOJICKYJISIPHOCTHIO HEU3BECTHBI.

Iopaook peakyuu onpenensieTcs 3aBUCUMOCTBIO CKOPOCTH pe-
aKIMA OT KOHIEHTPAlMHU Ka)XJI0r0 U3 MCXOJHBIX BEIIECTB B YCJIOBHUAX
MOCTOSTHCTBA TEMIEpaTypbl U MOXET OBbIThb YCTAHOBJIEH O9KCHEPUMEH-
manvHo, OOBIYHO Zpaghuueckum memodom (CM. HUKE). DKCIEPUMEH-
TaJIbHO TOJYYEHHBIC 3aBUCHUMOCTH IO3BOJISIOT 3aMUCAaTh KMHETUYECKHUE
ypaBHEHHS peakuuu. BuJl KHHETUUECKOrO ypaBHEHUS U ONPEACISET Mo-
PAIOK PEaKLUU: OH PABEH CyMMe nokazameJieil cmeneHell KOHIEHTpa-

U1 B 3TOM KMHETUYECKOM YPAaBHEHUHU.
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JIJIs KHHETUYECKOI'0 YpaBHEHHUs 0011ero Buga v = K CA" -Cg" mo-
pAOOK peaKIMU paBeH cyMMe M +N.

KaxnoMy Tuny peakuuii COOTBETCTBYET CBOE KMHETUUYECKOE YpPaB-
HeHue. O4YeHb OOJIBIIOE YHUCIO PEAKIUM MMEET HYJIEBOMW, MEPBBIA WU
BTOPOU MOPSIAOK PEAKIIUU.

Ecnu peakuust uMeeT Hynes0il IOPSI0K M0 KaKOMY-HUOYIb pearcH-
Ty, TO U3MEHEHUE €ro KOHIIEHTpPAlUH HE OKa3bIBA€T BJIUSHHUE HA CKO-
POCTB pEaKIMU JI0 TE€X MOP, MOKA HE U3PACXOAYETCA BECh ITOT PEArECHT.

B peakuusax HyJI€BOTO MOPSAJIKA CKOPOCTh PEAKIIMU OCTAETCA MOCTO-
SHHOU. I'paduk ’KCIEPUMEHTAIBHBIX HaHHBIX JJII TaKOW PEakiuh B KO-
opauHaTax v(ckopocTb) — C(KOHIIEHTpalKs) MPEICTABIACT MPSIMYIO JIH-

HUI0, TapaJuIeNIbHYI0 OocH abciuce (puc.2-a).

~
> ¥ e
(0] (D]
3) 3) < )
) ) B
= a) = 0) NS
~ ~ WL
¥a [¥a| =
= = =
3 3 =
= = ‘
© © o
D D —
C. Moib/1 C. MOJIB/T1 C. moin/n

Puc.2 3aBucumocth ckopocTH (V) oT kKoHieHTpaluu (C) B peakIusx
HyJIeBOTO (a), mepBoro (6) u BToporo (B) mopsiaka
Ecnn peakuuss MeeT NEPBBIM MOPSAOK IO HEKOTOPOMY pPEarcHry,
TO €€ CKOPOCTh MPSIMO MPOMOPIIMOHANIbHA KOHIIEHTPAI[UU 3TOTO BEIIECT-
Ba: MPU YJIBOCHUH €Tr0 KOHIEHTpalUs yABAUBACTCS U CKOPOCTh PEAKIINU
u T.1. Ha rpaduke nmponopiroHaIbHOCTh CKOPOCTH U KOHIIEHTPAIUU pe-

aKIMY MEPBOro MOpsiiKa MoKa3aHa Ha puc. 2-0.
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B peaknusix, mopsioK KOTOPBIX OOJbINEe e€AUHUIbI, Mexay v u C
HaOJII0JaeTCA HKCIOHEHIMANIbHAs 3aBUCUMOCTD (puc. 2-B). Ecnm peak-
Usl UMEET BTOPOM MOPSAIOK M0 KaKOMY-TMOO peareHTy, TO yABOCHHUE €ro
KOHIIEHTPAllMM MPUBOJIUT K BO3PACTAHUID CKOPOCTH 2°=4 pasa, a npu
YBEJIMYEHNUN KOHIIEHTPALMU B TPU Pa3za CKOPOCTb BO3PAacTacT B 32=9
pas.

Kazanoce Obl, MOPSIIOK pEaKIUU JIETKO MOKHO ONPEAEIIUTD 110 BUILY
CTEXMOMETPUUECKOTO ypaBHEHHUs. ONBIT MMOKAa3bIBAET, YTO MOPSAOK, IO
KOTOPOMY IPOTEKAET PEaKIUsl BO BPEMEHH, YAaCTO HE COBHALAET C IMO-
PAKOM, ONpPEETIsEMbIM MO CTEXHOMETPUUYECKOMY YPaBHEHHMIO, T.€. TO-
PSAZIOK pEaklMM HE BCEr/a COBMAAAET C €€ MOJEKYJISpHOCThI0. s npo-
CMbIX peakyuil 4acTHbIE MOPSAKU IO pacyeTaM 4YacTO COBIAJAIOT CO
CTEXHMOMETPUUECKUMU KO3(PPULIMEHTaMU TIEepe] peareHTaMu B XUMHYe-
CKOM ypaBHEHUHU PEaKlMH, a OOLIMNA MOPSAOK JIJIsl TAKOW peaklud paBeH
cymMMe KO3(D(PUIIMEHTOB B JIEBOUM YaCTH YpaBHEHUS PEaKIIUH.

Jnst cnosrcnon peakyuu o0 KUHETUUECKUN TTOPSIIOK HE COBIIA-
naeT ¢ kodhPuuueHTaMu nepes peareHTaMu, 4acTo OH COBMHAAAeT C Mo-
pAAKOM €€ aumumupyouien craauu. MHOTAA TIOPSAOK peakUuu BbIpa-
KaeTCsl He IIeIbIM, a IPOOHBIM YMCIIOM. Peakius MoXeT ObITh OuMolie-
KYJISIPHOM, HO MPOTEKaTh MO0 KUHETUUYECKOMY YPaBHEHUIO PEaKIUU Iep-
BOT'O MOPSAKA U T.II.

[IpyunHa HecoBMaJeHUA MOPSAKA PEAKIUU U MOJEKYISIPHOCTH
OOBSACHSIET, TOUYEeMy MO KO3 (UIIMEHTaM peaklu OObIYHO HENb3s yCTa-
HOBUTb YpaBHEHHE CKOPOCTH PEAKIHUU, TaK KAK CTEXHOMETPUUYECKOE
YPaBHEHUSI PEAKIMHU OMUCHIBAET MPOLECC B LIEJIIOM, HE ONPEAEIIsIsl MeXa-

HU3Ma PEaKIUU — XapaKkTep €€ MPOTeKaHUs BO BpEMEHHU.
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YpaBHEHHE CKOPOCTH PEAKIIMU 3aBUCHUT HE OT BCEU PEaKLUU B IIE-
JIOM, & OTHOCHUTEJIBHBIX CKOPOCTEN €€ dJIEMEHTAPHBIX cranuu. [Ipu ycra-
HOBJICHUHM MEXaHW3Ma XMMHUYECKOW PEAKIMU CHA4YaJIa dKCIIEPUMEHTAJb-
HO ONPEAEISAT €€ YPaBHEHHE CKOPOCTH, a 3aT€EM MNOCTYJIUPYIOT OIOHY
WJIA HECKOJIBKO 3JIEMEHTAPHBIX PEAKLHM, KOTOPHIE YIOBJIETBOPSIOT HAM-
JCHHOMY YpPaBHEHHUIO U JIPYTUM DKCIEPUMEHTANIbHBIM (hakTaM. DKcrie-
PHUMEHTAIBHOE YPABHEHUE CKOPOCTH PEAKLUM BCErJa BKIIOYAET TOJIBKO
T€ BEILECTBA, KOTOPHIE MPUCYTCTBYIOT B U3MEPUMBIX KOHLIECHTPALUSIX.

PaccMoTprm B KauecTBe mpuMepa CISAYIOUIYIO 3a1a4y.

Ycnoeue 3a0auu: nnsa HeKOTOPOU TMIIOTETUYECKON PEAKIINU
A + B — C, usmepena HayanbHasi CKOPOCTh ITPU HECKOJIBKHUX MCXOIHBIX

KoHIEeHTpauusx A u B. /[[anHbIe 3aHeCEHbI B TA0OIUILY.

No KOHICHTpanus A KOHLCHTpAaIus B Ha4daJIbHas

OIIbITAa Ca, MOJIB/JT Cg, MOJIB/JT CKOpPOCTH

U, MOJB/TI - CEK

1 0,100 0,100 40-10°
2 0,100 0,200 40-107
3 0,200 0,100 16,0 -10°

OnpenenuTh MO 3TUM JAaHHBIM: a) YPaBHEHHE CKOPOCTU PEaAKIINH, 0)
3HaYEHHWE KOHCTAHTBI CKOPOCTH, B) cKOpocTh peakumu mpu C, = 0,05
Moub/n1 1 Cg = 0,100 moib/m.

Pewienue. a) CpaBHEHHE MOJYYEHHBIX PE3YJIbTATOB JJISI ONBITOB |
U 2 MOKa3bIBAET, YTO KOHIICHTpAIUs peareHTa B He BIUSET Ha CKOPOCTH
peakiu (CKOpoCTh OcTallach Takou ke, kak B ombiTe 1 pu Cg = 0,100
MO/, Tak U B ombITe 2 ipu Cg = 0,200 Mosb/), nopsadox peaxkyuu 1O

peareHTy B — nynesou. CpaBHEHUE MMOTYYEHHBIX PE3YIbTATOB IS
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onbITOB 1 M 3 TOKa3pIBaeT, YTO YABOCHHE KOHIIEHTpAIIMH peareHra A
MIPUBOJIUT K BO3PACTAaHUIO CKOPOCTH B 4 pasza, T.e. CKOPOCTh PEaKIuu
MPONOpIMOHAbHA Ca% umeer 8MOpOU NOPsOOK TIO peareHTy A, oo
MOPSJ0K peakiuuu Takxe BTopout (2 + 0 = 2) noanoe ypasnenue ckopo-
cmu peakyuu’. v = K CaZ-Cpl= Cp2

0) dust Berumcinenus (K), MCIONB3ys BHIYMCICHHOE B MPEAbIIYIIEM
INYHKTE YpaBHEHHE CKOpOCTH: 0 = K Ca%, HAXOLHM:

k = v/Ca’> = 4,0 - 10 mons/n - cex/(0,100 monb/n)° = 4,0 - 107
JI/MOJIb-CEeK

B) YCTaHOBUB, 4YTO MOPSAI0K PEAKIIMA BTOPOM 10 peareHTy A u Hy-
JIeBOM 10 peareHTy B, a ypaBHEHHE CKOPOCTH pEaKIMu HUMEET BBIpaKe-
aue: v = kCa%, HETPYJHO PAaCCUUTATh 3HAYECHHUE CKOPOCTU PEAKIIUU MPHU
KOHIICHTpAIlUH

A = 0,05 Moaw/1, uctionb3ys 3HaueHue K = 4,0 - 1073 5/mMounb-cex

CKOpOCTBh peakiuy paBHa:

v= Kk Ca’=4,0- 107 n/monb-cex - (0,05 MOJ'IB/J'I)2 =1-107
MOJIb/JI-CeK (0Opamums 6HUMAaHUe, YTO YMEHBIIIEHNE KOHIICHTPAIlUU pea-
reuta A B 1Ba paza (ot 0,100 1o 0,05 Moab/J1) IPpUBEIIO K YMEHBIIIEHUIO
ckopoctHu B 4 paza (ot 4,0 - 107 1o 1- 107 MOJIB/JI-CEK), KaK 1 CIIeIOBAJIO
OXHIATh OT YCTAHOBJICHHOTO YPABHEHHSI CKOPOCTH peakiuu: v = K Cp?).

KoHuenTpanus pearenta B He BIMSET Ha CKOPOCTh PEAKIMU, TaK
KaK peakIus MMeeT HYJICBOM MOPSAOK IO 3TOMY pPEarceHTy, I03TOMY
IIPOBOJIUTH pacyeThl MO0 peareHTy B HET HE0OXOAMMOCTH; HYKHO JIUIIIb,

4TOOBI peareHT B mpucyTcTBOBaN B CUCTEME U pEearupoBall C peareHToM

A.
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Biusinue TemMnepaTypbl Ha CKOPOCTh XUMHUYECKOM peaKkuuu

CKOpOoCTH XMMHUYECKUX PEaKUU MOBBIIAIOTCS C POCTOM TEMIIEpa-
Typsl. B ypaBHeHuu ckopoctu peakiuu: v = K Ca-Cp BIHSIHHE TeMIlepa-
Typbl CKa3bIBAeTCS HA BEJIMYHMHE KOHCTAHTHI CKopocTH peakinuu K. C
BO3pacTaHUEM TEMIIEpaTyphl pacTeT BelWduHA K, ciemoBaTesbHO, yBe-
JIMYMABAETCS U CaMa CKOPOCTh PEAKIUU. 3aBUCUMOCTb CKOPOCTH PEAKIUN
OT TeMIepatypsl onpeaensercs npasmwiaom Bant-I'opda (1884 r.), co-
IJIACHO KOTOPOMY HpU ROGblUEeHUU memnepamypvl Ha Kadcovie 10
2paodycoe CKOpoCHib XUMUYECKOU peakyuu éo3pacmaem 6 2-4 pasa.

MareMaTu4yecku 3Ta 3aBUCUMOCTh BBIPAKAETCSI OTHOIICHUEM

-1
B= vy — 10
IJIE U; U U, - CKOPOCTH peakiuu 1pu HauanbHo (f;) ¢ KoHeuHOMH(T) ) TeM-
neparypax;

Y- memnepamypHulil Ko3(guyuenm peakyuu, NOKA3bIBAIOIINN, BO
CKOJIBKO Pa3 BO3PAacTaeT CKOPOCTh PEAKIMU MPHU YBEIWYCHUU TEMIIEpa-
Typbl peakiuu Ha 10 rpaxycoB, T.e. H3MEHSETCS B HHTEpBaJie 3HAUCHUH 2
-4,

Temneparypa yBenmunBaeT KOHCTAHTY CKOPOCTH peaknuu K. Ecmun
0003HAYNTh KOHCTAHTY CKOPOCTH JAHHOW pEakiuu Mpu Temieparype t

gyepe3 ki, a mpu temmeparype (t+10) gepes Ki1g, TO oTHOMICHUE (Kit10/KY)

i k
U €CTb memnepamyphviii Ko3gpuyuenm ckopocmu peakyuu 7y = (y

t

u3mensetcst ot 2 1o 4) . CornacHo npaBwiny Baut-I'odhda Temnepatyp-
HBIM KOA(PPULIHUEHT CKOPOCTU PeaKIUHU Y JUIsl KaXKA0M XUMUYECKOU peak-
MU JOJDKEH OBITh BEJIWYMHOW TMOCTOSHHOW. B MEeMCTBUTENBHOCTH TIpHU

MOBBILIEHUU TEMIEPATYPBl MPOUCXOAUT €r0 U3MEHEHHUE, MO3TOMY IIpa-
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Buiio Bant-I'odhda HOCUT OpHEHTUPOBOUYHBIN XapaKTep M CIEAYET MPHU-
MEHSATh €r0 B CPABHUTEIBHO Y3KUX UHTEPBAJIaxX TEMIIEPATYP.

Jyist Gosiee TOYHOM 3aBUCUMOCTH KOHCTaHTBhI CKOPOCTH PEAKIIMH OT
TEMIIEpaTyphbl HCIOJB3YIOT ypaBHEHHE AppeHuyca. AppeHUYycoM ObLIO
oOpallieH0 BHUMaHHUE Ha TO 00CTOATENbCTBO, YTO BO3PACTAHUE CKOPOCTHU
OOJBIIMHCTBA PEAKIMNA MPHU MOBBIIIEHUHU TEMIEPATypbl TPOUCXOIUT He-
JIMHEMHO, OH YCTAHOBWII, UYTO KOHCTAHTA CKOPOCTH PEAKLIUN TTOAYUHSIETCS

YPaBHEHUIO:
_Ea
k = Ae RT
rie K — KoHCTaHTa CKOPOCTH PEaKIInu;
A — TIOCTOsIHHASI, HE 3aBUCSIIAs OT TeMIEPaTyphl BEJIMYNHA,
e - OCHOBaHUE HaTypaJIbHBIX Jiorapudmos (e = 2,71828); Ea— aHep-
r'usi akTuBaIuu; R — razoBast moctossHHas
BennunHa A Ha3bpIBaeTCs cmepuyeckum MHOdcumenem, CBSI3aHA C
4aCcTOTON MOJIEKYJISIPHBIX CTOJKHOBEHUN W BEPOSITHOCTHIO TOTO, 4YTO
OpHMEHTAIIUSI MOJICKYJI SIBJIsICTCS OJIaronmpusaTHOM 1j1s1 peakiuu. CorjacHo
meopuu aKmueayuu B XMMHYECKOE B3aUMOJEHUCTBUE BCTYNAIOT TOJIBKO
aKTUBHBIC MOJICKYJIbI (4acCTHUIIBI), T.€. T€ YaCTHUIIbI, KOTOPhIE 00JIaIaroT
DHEPTUEH, JOCTATOYHOU JJIsl OCYIIECTBICHU AaHHOM peakuuu. [lepena-
4Ya YHEPTrUM MPOUCXOAUT B PE3YJIbTATE CTOJKHOBEHUN MEXIY MOJIEKYyJa-
MU. J[100yI0 HEaKTHBHYIO YaCTHIy MOXKHO CJejiaTh aKTUBHOM, COOOIIHNB
el JOMOJHUTEIBLHYI0 SHEPIruu. DTOT MPOIECC HA3bIBACTCS AKTUBAIUCH.
DHepauro, KOMOPYI0 HYHCHO COOOWUMb MONeKyIam (vacmuyam) peacu-
PYrowux gewjecmas, ymoovl npespamums Ux 8 AKMuHvle ,m.e. CNOCOOHbIe

K 83AUMO0eUCmBUI0, HA3bl8AOM IHEPIUell AKMUBAUUU.
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Baosicneiimuue cnocodvl akmueayuu eeuiecme:

o pacTBopeHuE (pexke IIABIIEHUE, BO3TOHKA); KaK U3BECT-
HO, OOJIBIIIMHCTBO TBEPJIbIX BEIIECTB HE B3aUMOJICHCTBYIOT B CYXOM
BUJIC U aKTHBHO B3aMMOJICUCTBYIOT B pacTBOpax (pacruiaBax, ra3o-
BOM (haze);

o u3MeIbYeHue; 0co0eHHO A(PdeKTHBHA TaK Ha3bIBaeMas
MEXaHOXMMHYECKAsl aKTUBAIlUs, T.C. U3MEJbUCHHUE BEIIECTB B CIIE-
[IUAJIHBIX KOJIJTOMHBIX MEJIbHUIIAX;

o ocBeleHue (st GOTOUYBCTBUTEILHBIX BEILIECTB);

o TeMInepaTypa.

BenuunHa 3HEpruM akTUBALMU OMPEAEISIIOTCS ONBITHBIM ITYTEM,
ob6o3nauaercs E,, Beipaxaercs B kJ[k/Monb. Ee BenmnmumHa 3aBHCHUT OT
MPUPOJBl PEATUPYIOIIUX YACTHUIL U ABJISIETCS XapaKTEPUCTUKOW PEaAKIUU.
YtoObl ABa peareHTa (Hanpumep, A u B), 00OpazoBanu OpoIyKT peakiuu
(C + D), oHn DoJKHBI MPEOJIONETh dHEpreTudeckuii  6aprep AB*, Ha
MPEOJO0JICHUE TAKOro Oapbhepa 3aTpayuMBaeTCs dHEPrusi aktupauuu E,.
NMeHHO Ha 3Ty BEJIMYMHY BO3pACTAET SHEPIrUs CUCTEMBbI B 1iesioM. Bee
pearupyoiine 4acTUIlbl B TAKOW CUCTEME HAXOJATCS B 0COOOM COCTOS-
HUU, KOTOPOE MPUHATO HA3BIBATH NEPEXOOHbIM COCMOAHUEM WU CO-
CmosHUueM aKmueHo20 Komniaekca. B cucrteme yxke HET UCXOIHBIX pea-
TE€HTOB, HO €IlI¢ HE 00Pa30BaIUCh MPOIYKThI PEAKIIUH.

Oueprus aktuBanuu E, — 0IUH U3 OCHOBHBIX MapaMeTPOB, KOTOPHIH
XapaKkTepU3yeT CKOPOCTh XUMUYECKON peaklui U, KaK y»Ke ObIJIO OTMe-

YEHO, 3aBUCUT OT HNPUPOABI pEarupyrommnx COEANHEHNN.
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AKTHUBUPOBAHHBIN
KoMmIuiekc A...B*

DHeprus

Puc.3. I3menenue 3uEprun
pearupyromen CMECH I
AK30TEPMHUYECKON PEaAKLUU

Teuenue peaKouu

Uem Oombliie 2HEPTUsl aKTUBAILUKM, TEM MEHbIIE (TP MPOUYUX PaAB-
HBIX YCJIOBUSIX) CKOPOCTb PEAKIIHUH.

Bennunna E, XuMu4eckol peakiuu JIETKO PAaCCUUTHIBAETCS IO
YpaBHEHHIO AppEHUYCa, €CIM U3BECTHBI 3HAUYCHUS KOHCTAHT CKOPOCTEU

IPU pa3HbIX TEMIIEPATypaX.

Igk= IgA —

2,3RT

A — mocTosIHHAs, HE 3aBUCSINAsl OT TEMIIEPaTyphbl BEIIMUMHA,
npu Ea = 0, BenmmunHa A = K (KOHCTaHTE CKOPOCTH PEaKIIHMH);
Ea — sneprus aktuBanuu; R — razoBas moctosinHas, (oHa paBHa 8,314

kJ[>x/Monb-K), T — abcosroTHas Temieparypa.

KoHTpOJIb YCBOCHUA TeMBbI
1. ITo kakoMy IpU3HAKY pPEAKINU MOAPA3ACIAIOTCS HA TOMOTECHHBIE

u rereporennbie? [IpuBeauTe npumepsl.



60

2. Kakue peakmuu Ha3bIBalOTCA CIIOKHBIMH? Kakasi ctaaus MHOTO-
CTaJUAHON CIIOKHOW PEAKIIHUH SIBISAECTCS JTUMHUTUPYIOLIEH?

3. lanTe onpeneneHrne CKOPOCTH XUMUYECKOU PEAKIIUH.

[lepeuncnure GakTOpPHI, BIUIIOMKE HA CKOPOCTh PEAKITHH.

4. ChopMynupoBaTh U 3alMcaTh B MAaTEeMaTHIECCKOM BHJIE MPABUIIO
Bant-T'odda.

5. Uto moapa3zyMeBaroT MoJ NopsakoM peakiuu? Kak ero MoKHO
ONIPENECIINTD?

6. KakoB (u3nueckuii CMbICI KOHCTAHThl CKOPOCTH XUMHUYECKOU
peakmuu K? Ot kakux (pakropo 3aBucuT K?

7. OKUCIEHUE aMMHUaKa UAET MO YPABHECHUIO:

NH3 @) + SOZ(F) = 4N20(r) + Hzo(r)

3anucaTh MAaTE€MAaTHYECKOE BBIPAXKECHUE 3aBUCHUMOCTH CKOPOCTH
ATOM PEAKINU OT KOHIIEHTPAINI PEarupyronux BEIIECTB.

8. IIpu yBenmueHUn TemIiepaTypsbl Ha 80° CKOPOCTb PEaKLUU BO3-
pocia B 256 pa3. Paccuurtarhs TemreparypHbiii KOd(PGUIIMEHT CKOPOCTU
JaHHOW XMMHUYECKOW pEaKIINU

9. Hanncath KWNHETUYECKUE YPABHEHUS JJIs1 CIICAYIOIIUX PEaKIUM:
a) ZCO(F) + 02 (F)—>2C02(F) 6) CH4 (r) + 202 (r) —)C02 (r) + 2H2()(F B) Ca-
COs(p) = CaOpyy + COyry  T) Ciyp) + COyy — 2COyy

Kakne W3 BBIIENEPEUYUCICHHBIX PEAKIMKA TOMOICHHBIC, KaKue —
rE€TEPOrCHHBIC?

10. Koncranra ckopoctu peakiuu A + 2B — AB, paBhHa
2.107° JI/MOJIb-CEK; OIPEJICIMTh CKOPOCTh PEaKIMy B HaYaJIbHbIA MO-
MEHT, €CJIM KOHIICHTpAIIMs BEIIeCTBa A, paBHAs KOHIEHTPAIIMU BEILIECT-

Ba B, cocraBiser 0,4 MOJIB/JT; ONIPEICITUTH CKOPOCTh Yepe3 HEKOTOPOE
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BpeMs t , €CJIM K 3TOMY BpemeHu oopazoBaiock 0,1 moinbs/m AB..
11. Kunernueckoe ypaBHEHHE XUMUYECKON PEAKIIMU UMEET BUJ U =
k - Cp- Cg. Kak wu3MEHHUTCS CKOPOCTH PEAKIMU MPHU yBEIUYCHUU KOH-
neHTpauuii BemectB A u B B 2 paza? M3MmeHUTcs i pU 3TOM KOH-
CTaHTa CKOPOCTHU PEAKLINU?
12. Kak U3MEHUTCSI CKOPOCTh PEAKIIUU
ZNO(F)'l' 02 O 2 NOz(r), €CJIN.
a) YBEJIMYUTH JIaBJICHUE B CUCTEME B 2 pa3a;
0) YMEHBIIIUTh 00BEM CUCTEMBI B 2 pa3a;
B) MOBBLICUTH KOHIIeHTpaluo NO B 2 pa3a;

') HOBBICUTH KOHIIEeHTpaluto O, B 2 paza?
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Faasa 4. XHUMHYECKOE paBHOBeECHE

IIoHsATHEe XMMHUYECKOT0 PABHOBECHS

Peakiiuy, KOTOpbIE MPOTEKAOT B OJJHOM HAIPABICHUU JI0 MMOJHOTO
MPEBPAICHUSI UCXOJHBIX BEIIECTB B MPOAYKThI PEAKIIMU, HA3bIBAKOTCA
Xumuuecku Heoopamumvimu. lIpyu 3TOM TeOpeTUUECKAsT BO3MOXKHOCTh
MpOTEeKaHUs OOpaTHOro MpoIlecca, XapakKTepHas JJIsi BCEX pEakiui, B
Cllydyae XUMHUYECKU HEOOpPaTUMBIX PEaKIUi CBOJUTCS K MUHUMYMY. ITO
MPOUCXOJIUT, €CIH MPOTEKAHUE PEAKIMU COMPOBOKIACTCA yAAJICHUEM
BelllecTBa U3 c(epbl PEaKiluu B BUIE MAIOPACMBOPUMO20 ULU MATOOUC-
coyuupyroue2o BEIECTBa, 2a3ad UIN BBIACICHUEM 00.IbUL020 KOAUUeCmEd
sHepeuu. Bo BCEX OCTAIBHBIX CIy4YasX PEAKUUH SIBISIOTCS XUMHUYECKHU
00paTHMBIMU.

Xumuuecku odOpamumbviMu HA3BIBAIOTCSA PEAKLIWH, KOTOPHIE, HA-
YyHas MPOTEKaTh B OJJHOM HaIpPaBJIEHUHU, 3aTEM IPOTEKAIOT B 00OUX Ha-
MIPaBJICHUSX.

[Ipu npoTekanuu Jr000ro 0OPaTUMOro Mpoliecca HacCTyMmaeT ocodoe
COCTOSIHUE, KOTOPOE HA3bIBAECTCA XUMUYECKUM PABHOBECHEM.

XuMH4YecKoe paBHOBeECHE - 3TO TAKOE€ TEPMOAMHAMUYECKOE CO-
CTOSIHUE CHUCTEMBbI, KOTOPOE HACTYIACT MPU NPOTECKAHUU 0OPAMUMBIX
MIPOLIECCOB M XAPAKTECPU3YETCS OOUHAKOBOU CKOPOCHbIO TIPOTCKAHUS
KaK npAMOIl, TAK U 00pAMHOU PEAKIUN

Konyenmpayuu peacupyrowux eewyecms, xomopwvle yCmaHasuuéa-
I0MCcst NpU XUMUYECKOM pasHO8eCcUlU, Ha3bl8alom pasHo8ecHvimu. Takue

KOHIICHTpAIlUX TPUHATO 3aKJI04YaTh B KBajpaTHble cKOOkH: [l,], [Hy],

[HI] B otninume ot nepasnosecHvix konyenmpayuti, 0003HadyaeMbix Cy

wm C(HI).



63

Ha cocrosiHe XMMUYECKOT0 PAaBHOBECHS OKa3bIBAIOT BIUSHHUE KOH-
IEHTPAIMKA PEarupyromunx BEIIECTB, TEMIEpATypa; I ra3000pa3HbIX
BEIIIECTB - JIaBJICHNUE.

V3MeHeHre OJHOTO W3 ITHX NapaMeTpOB HApyIIaeT PaBHOBECHE,
T.€. YBEJIMYMUBACT CKOPOCTHh NPSIMOTO WM OOpaTHOTO Mporecca, a 3TO
NPUBOJNUT K M3MEHEHHUIO PABHOBECHBIX KOHIIEHTPAIMI BCEX pearupyro-
IMX BelecTB. Yepes Kakoe-To BpeMs HACTYIHUT HOBOE paBHOBECHE C HO-
BBIMH PaBHOBECHBIMH KOHIICHTPAIIUSMU PEArupyrOIINX BEIIECTB, OT-
JUYHBIX OT MPEXKHUX. TaKoi Mepexoa OT 0OHO20 PABHOBECHO2O COCMOS-
HUSL K OPY2OM) PABHOBECHOMY COCMOSHUK HA3BIBACTCS CMeuieHuem uiu
COBU20M XUMHUYECKOTO PABHOBECHSI.

g xumuueckoi peaknuu: |, + Hy = 2HI

CkopocTh npsiMoit peakiuu vy (oopazoanue HI)

CkopocTh 00paTHOM peakiuu v, (pasznoxenue HI)

v, = Ky [H][l2], (K- xoHCTaHTa CKOPOCTH pEaKIvum)

vy = K[HIT%;

ki [HIP
ko ™ [H][l]

K, m K, mis ganHO# peaknmu IpH OJHOW M TOM K€ TeMIIepaType

IIpu v1=v,, kH][l;] = ky[HI* wm

SABIAKOTCA BCIIMYMHAMUM ITIOCTOSHHBIMHU U, CJIICJ0BATCIBbHO, UX OTHOILICHUC

OyJIeT BeJIMYMHOM MOCTOSTHHOM.

KoHcTaHTa XMMHYECKOro PaBHOBECUSA

Ki _ [HIP

O0o3HauNM K, yepe3 K, Ttorga ypaBHenue npumer Bua: K = [Ho][12]

B o011eM Bue Iisi 0OpaTUMOM peakiuu

mA+nB S pC +qD



64

_[ep oy’
™ AT B

K

Kpapn (KOHCTAHTa PABHOBECHS) [TOKA3LIBAET OTHOIIEHUE CKOPOCTH
MPSIMOM peakiui K CKOPOCTU 00paTHOM peakuuu, B saTom ¢uznueckuii
CMBICJT KOHCTaHThI PAaBHOBECHSI.

Kpasn 3aBHCHUT OT Temmepatypsl, (T.k. K3 u Ky 3aBucar ot t°), ot
MPUPOAbI PEAruPYIOIINX BEIIECTB, HO HE 3aBUCUT OT UX KOHIIEHTPAIIUH.

KoHcTaHnTa paBHOBeCHs — Ba)KHasl XapakTepuCTUKa peakiuu. 1o ee
3HAYEHUIO MOXXHO CYJIUTh O HAIpaBJICHUU MPOTEKAHUS PEAKIIUU MPU HC-
XOJIHOM COOTHOIIICHWU KOHILICHTPAIIMU PEArupyrolnux BEIIeCTB, O Mak-
CUMAJIbHO BO3MOYXHOM BBIXOJI€ MPOJYKTOB PEAKIIMHU B T€X WU UHBIX yC-

JJOBUAX.

CMe]_[IeHI/Ie XMMHYIECCKOI'0O paBHOBECHUSA

CocTosiHME XMMHYECKOTO paBHOBECHS 0€3 U3MEHEHMS YCIOBHI CO-
XpaHseTcs IIUTeNbHOe BpeMs. OIEHUTh BIMSHUE U3MEHEHUS YCJIOBHUH,
T.€. (PaKTOPOB, BIMSIONIMX HAa COCTOSIHUE PABHOBECHS, MOXHO C IOMO-
b0 MPUHIMIA CMEIeHUs MOABHKHOI0 paBHOBecusi (npunyuna Jle-
Hlamenve- Bpayna).

Ecnu na cucmemy, Haxooawyrca 6 COCMOAHUU NOOBUNCHO20
pasnosecus, 6030€lCcMeEosamsy U36HE, UIMEHAA KaKoe-aubo u3 ycio-
8Ull, ONPEOEIAIUUX COCMOAHUE PAGHOBECUS, MO 8 CUCMEME YCUTUM-
cA HanpaeieHue npoyecca (npamoe uau odopamuoe), Komopoe 0ciad-
Janem Ihhexm eneutnezo 6030eiicmeusl.

Konkperusanus npunnumna Jle-Illatenbe:
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/

‘¢ BJIMSIHME TeMIepaTypbl: NMPU MOBBIIMICHUH TEMIIEpaTy-
Pbl YBEIIMUHUBAETCSI CKOPOCTh SHIOTEPMHUYECKON PEAKIIUU, U PABHO-
BECHE CMECTHUTCSI B TOM K€ HAIpPABJIEHUU; MPHU MOHWKEHUH TEMIIE-
paTypbl PABHOBECHE CMENIAETCS B HAMPABIECHUH SK30TEPMHUUECKOU

peaKkIuy;

o%

% BJIMSIHME JaBJieHUs (TOJBKO JJII CHCTEM C y4acTHEM
ra3oB): IPHW TOBBIIICHUH JaBJICHUS YCHJIMBACTCS TO HAIIPaBICHUE
mporiecca, Ipu KOTOPOM 00pa3yeTcss MEHBIITHE 00BEMBI (KOJTHIECT-
Ba) Ta3000pa3HBIX BEIIECCTB; NPU TMOHMKCHUHU JaBJICHUS paBHOBE-
CHE€ CMEIIAeTCs B HANpaBJICHUU 00pa30BaHHS OOJBIIHX OOBEMOB
(KOJIMYECTB) ra30B;

%  BJHMsSIHMe KOHIEHTPAUMH PpearupyriIux BellecTB:
yBEJIMYCHUE KOHIICHTPAIIMU KaKOro-JIn0O BEIIEeCTBa, yYaCTBYIOIIE-
ro B peakIluy, CMEIIaeT paBHOBECHE B TOM HaIpaBJICHUHU, B KOTO-
POM 3TO BEIIECTBO PacCXOIyeTcs; U HA00OPOT, YMCHBIIICHHE KOH-
[IEHTpAIlMX BEIEeCTBA YCHUJIMBACT HAIPABIICHHE IpoIlecca, B KOTO-
POM BEIIECTBO 00pa3yeTcsl.

OneHka BAUSHUS pa3IU4HX (PAKTOPOB HA XMMHUYECKOE PAaBHOBECHE

MOJKCT BBIIIOJIHATBCA KAK Ha KAaYCCTBCHHOM YPOBHC C HCIIOJIb30BAHUCM

npunnuna Jle-lllatense, Tak U ¢ NpUBJICYEHUEM PaCUETHBIX (HOPMYII.

Ilpumep. Paccunrtarh, Kak U3MEHHUTCS CKOPOCTh MPSIMOM U 00-
pPaTHOM peakuuii, IPOTEKAOIIUX 10 YPABHEHUIO:

2802 ras + Ozrag : 2803ra3

IIpY YBEJIMYCHUU JABJICHUS B JIBa pa3a?
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Pemenue: CKOpoCTh IPSIMOM peakIum: Uy = k1[802]2 [O-],
oGpaTHOI peakuuu: Uy = Ky [SO3)?
YBenuueHre NaBJeHUS B 2 pa3a IMPUBEJCT K YMCHBIICHUIO 00beMa
B 2 pa3a W, Kak pe3yJbTaT, K YBEIUYCHUIO KOHIICHTPAIIUH BEIISCTB B 2
pasa.
Torma, CKOpOCTh IPSMOI peakIuu: v’y = k1[2-802]2 [2-05] ,
CKOPOCTh 0OpaTHOM pEaKIINH: v’y = ky [2 -SO3)?

M3MeHeHue ckopocTel NpsamMoil 1 0OpaTHOM peakiuii OyAeT Kak OT-

HOIIICHHE:
Vi _ ki [280,]° [205] _ Vo _ ko [2505]° _
vi ki [SO2]° [0g] ~ V2 ko [SOj]

CKopocTh TIPSIMOM peaklvi yBeIW4Yuiach B 8§ pa3, ooOpaTtHod — B 4

pasa, paBHOBECHE CMECTUTCS B CTOPpOHY oOpa3zoBaHus SOs.
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KoHTpoJIb YCBOCHUS TeMbI

1. laTe onpenenienre oOpaTuMoil 1 HeoOpaTuMoit peakiuu. B ka-
KOM CITy4ae peakius SBIsSeTCs MPAKTUYECKU HEOOpaTUMOit?

2. Yto Ha3pIBaeTCsI XUMUYECKAM paBHOBecHeM? [louemy OHO Ha3bI-
BaeTcsl TuHamuuecknMm? Kakue KOHUEHTpaluu pearupyrolux BeElIEeCTB
Ha3bIBaIOT PABHOBECHBIMHU?

3. Uto Ha3pIBaIOT KOHCTAHTOM XMMHUYECKOTro paBHOBecusa? Kak 3a-
BUCHUT OHA OT IPUPOJIbl PEATUPYIOIINX BEIIECTB, X KOHIIEHTPAUU, TEM-
nepatypbl, aaBieHusi? KakoBbl OCOOCHHOCTM MaTeMaTHYECKOM 3arucu
JUIsl KOHCTaHThI PABHOBECHUS B T€TEPOTrCHHBIX CUCTEMAX?

4. Kak MoBIUseT yBEIMYCHHUE JABJICHHS HAa paBHOBECHE OOpaTUMON
peaknuu Fe,0s3 (k) + 3CO(r) S 2Fe(x)+ 3 CO, ? Hanmcate BeIpakKeHHE
TSl KOHCTaHThI paBHOBECHUS TAHHOUW peakIvu.

5. Kak noBiusieT MOBBILIEHHE TeMIEpaTypbl HA paBHOBECHE OOpa-
tuMon peakiuu CaCO3 (k) 5 CaO(x) +CO; (1); AH® = 171,4 x]Ix.

6. Chopmymupyiite mpunnun Jle-Illatease. OOBsICHUTE, B KaKOM
HaIpaBJIEHUU CMECTUTCS] PABHOBECUE B CUCTEME

250575+ Oy 5 2503r,;  AH'<0

a) MPU YBEJIIMUCHUU TEMIIEPATYPHI; 0) 1py yMEHbBIIICHUHU JaB-
JICHUS; B) IpU YMEHbIIIEHUU KOHLIEHTpauu SO,.

7. Ob6ocHy#Te, B KaKOM HaIlpaBJICHUH CMECTUTCS PAaBHOBECHE B
cucteMe CO,,; + HyOryy 5 COopas + Hopas AH’<0

a) IpYW YBEJIWYCHUM JaBJCHUs;  O) IMPU YMEHBIIICHUH TEMIIEPATYPHI;
B) Ipu yBeJlnueHUu KoHieHTpauuu CO,.
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Iaasa 5. PacTBOpHI

5.1.2JIeKTPOJIUTHYECKAS TUCCONMANMA KUCJIOT,
OCHOBAHUHU M COJIEH B BOAHBIX PacTBOpax

Kiaaccupukanuss TUCHEpPCHbIX CUCTEM

B npupoje u TeXHHKE MIMPOKO PACIPOCTPaHEHbI JUCIEPCHBIE CHC-
TeMbl. J{ucrepcHble CUCTEMBbI — (PU3UKO-XMMHUUYECKHE CHCTEMBI, COCTOS-
e U3 MEJIKOpa3ApoO0JeHHbIX vacTull (aucnepcHas ¢a3a), KOTOpbIe
pacnpe/ieicHbl B OKpYJKarollel cpejie (IMcmepcHoHHasi cpeaa) — rase,
KUJIKOCTH HWJIM TBEPAOM TeJlie B BHAE MEJIKHMX 4YacTHI] (ATOMOB, HOHOB,
KPUCTAJJIOB, YaCTUI] aMOP(PHOT0 CTPOCHMUS, KaIEJIeK WU My3bIpbkoB). K
JTUCTIEPCHBIM CUCTEMaM OTHOCSATCS CYCIICH3UH, dSMYJIbCUHU, TYMaHbI, JbI-
MBI, TIeHbl. PaznuuaroT 9 TunoB aucnepcHbix cucteMm. Hanbombliee 3Ha-
YEHHE UMEIOT JUCIIEPCHBIC CUCTEMBI C KHUJIKOM JUCTIEPCUOHHOMN CPEIOH.

B 3aBucMMOCTH OT CTENEHHU pa3poOsieHus aucnepcHoi (asbl pas-
JUYAIOT TPYOOUCTIEPCHBIE CUCTEMbI, KOJUIOUIHBIE PACTBOPHI (KOJIOU -
HBIE CUCTEMbI) U HICTUHHBIC PACTBOPHI.

Hcmunnwvie pacmeopst - pa3Mepbl YacTUIl JUCTIEPCHOM a3kl (aTo-
MBI, MOJICKYJIbI, HOHBI) HUKe 1 HM;

Konnouonwvie cucmemol (Koinououvie pacmeopwvl) — PasMeEpbl
meepovix YacTull aucrepcHor gaszel ot 1 HM 10 100 HM

I'pybooucnepchuuvie cucmemul (CyCliCH3UU U SMYJIBCUHN) — Pa3MEPBI
qacTUll qucrnepcHor ¢a3nl Bbimie 100 HM. DTH CHCTEMBI HEOIHOPOIHBI
U Henpo3padyHbl. HEoqHOPOAHOCTh BUIHA HEBOOPYKEHHBIM Tj1a30M (Ha-
IIpUMED, TJIMHA B BOJIE - CYCIIEH3HsI, MOJIOKO - SMYJIbCHS).

KOJIJIOI/IIIHI)IG CHCTeMbl Ha3bIBAIOT 30JIIMH. 30JIU O6J'IaI[aIOT
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PAIOM CTIEIU(PUIECKUX CBONCTB, KOTOPBIE MOAPOOHO U3YUYaCT KOJLIOUO-
HAsl XUMUSL. OnHUM U3 BaKHBIX CBOVCTB 30JIEH ABIISIETCS TO, YTO UX
YaCTUIbI UMEIOT DJIEKTPUYECKHUE 3aps/ibl OJTHOTO 3HaKa. biaroaaps sTo-
My OHHU HE COCIUHSIOTCS B 00j1ee KPYIMHBIC YaCTHUIIBI U HE OCaXKIaF0TCS.
Jlnst ocaxkaeHust 307151 HEOOX0AUMO, YTOOBI €TI0 YaCTHUIIbI COSAUHUIINCH B
Oomee kpymHbIe arperatsl. CoeJMHEHHE YacTHUIl B 00Jiee KPYITHBIC arpe-
raThl Ha3bIBACTCS Koazyaauueil, a OCAKICHUE UX TIOJ BIUSHUEM CHJIbI
TSHKECTU — ceouMenmanuen.
OOBIYHO KOATYJISIITUS MPOUCXOIUT B MPOIIecCe MPHUOABICHUH K 30JI10:
o CHUJILHOTO DJICKTPOJIUTA
o JIPYToro 30Jis, YacCTUIIbl KOTOPOTO MMEIOT MPOTHBOIIO-
JIOYKHBIN 3aps
o IpU HarpeBaHUHU.
3HaueHue 30JIeH UCKIIFOYUTEIBHO BEJIMKO, TaK KaK OHMU 0oJiee pac-
MPOCTPAHEHBI, YeM HCTUHHBIC pPacTBOpPHI. IIpoToriazmMa KUBBIX KIIETOK,
KPOBb, COKH PACTEHUN — BCE 3TO CJIOXKHBIE 30J1M. MHOTO 30J1€1 B IOYBE,
Y OHM UMEIOT Ba)KHOE 3HAYEHHUE JJIs €€ TUI0I0POIUS.
HcTuHHBIE PacTBOPBI MPEICTABISIIOT COOOU 20MO2eHHbIE CUCTE-
MBI, TJ€ PACTBOPEHHOE BEIIECTBO HAXOIUTCS B PACTBOPUTEIIC B BHUJIC
aTOMOB, MOJICKYJI WX MOHOB. TakuM 00pa3oM, B MCTUHHBIX pacTBOpax
OTCYTCTBYIOT TOBEPXHOCTH pazjena ¢a3, OHU OJHOPOJIHBI IO COCTABY.
[To arperaTHOMY COCTOSIHHIO PacTBOPBI MOTYT ObITh JrcuoKumu (Ha-
IpUMEp, MOpCKass BOAA), 2azoobpasznvimu (HampuMep, BO3AYX) WU

meépovimu (MHOTHUE CILJIaBbI METAJJIOB).
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IIpupoaa npoueccoB pacTBOpeHMsI

OOpa3oBaHue pacTBOpA SIBISAETCS CIOKHBIM (PU3UKO-XUMUYECKUM
npoueccoM. Ilpoyecc pacmeopenus ece20a conpogoxcoaemcs ygeaude-
HUeM 3HMpOnUU cucmemsl; TIPU 0OpPa30BaHUHM PACTBOPOB YacCTO HUMEET
MECTO BBbIJICJICHUE JIMOO TOTJIOIMICHUE TEIUIOThl. MCTOpUYecKH CIOXKH-
JIUCH JIBa MOAXO0Ja K 00pa30BaHUIO PACTBOPOB — (U3UYECKast TEOpHs, OC-
HOBBI KOTOpOM ObLIM 3asI0keHBI B XIX Beke, 1 XMMHYECKasi, OJHUM U3
OCHOBOTIOJIO)KHUKOB KOoTOpou Obu1 [I.W. MenneneeB. Qusuueckas meo-
pus pacTBOPOB pacCcMaTpPUBAET MPOLECC PACTBOPEHUS KaK pacmipeiese-
HUE€ YaCTHUI] PACTBOPEHHOTO BEIIECTBA MEXKIY YaCTULIAMU PACTBOPUTEIIS,
npeanosaras OTCYTCTBHE KaKOro-IMOO B3aMMOJICUCTBUS MEXKIAY HUMH.
EnrHCTBEHHOW NBWKYIIEW CHJIOW TAKOTO IMPOLECCa ABJSETCS YBEIUYE-
HUE€ DHTPONUU cUCTEeMbl AS; Kakue-Iu00 TEIUIOBbIE MU O00BEMHBIE A(]-
(dekThl ipu pactBopeHuu oTcyTcTBYIOT (AH =0, AV = 0; Takue pacTtBo-
pBl TIPUHATO HA3bIBATh WUJICAIBHBIMU). Xumuueckas meopusi pacTBOPOB
paccMaTpUBaET MPOLIECC PACTBOPEHUSI KaK 00pa30BaHUE CMECH HEYCTOM-
YUBBIX XUMHUUYECKUX COCIMHEHUN MEPEMEHHOr0 COCTaBa, COMPOBOXKAAI0-
nieecss TerioBbIM A3(PEHEKTOM M yMEHBIIEHHEM O0beMa CUCTEMbI (KOH-
TpaKIUeil), 4TO 4acTO MPUBOAUT K PE3KOMY HM3MEHEHHUIO CBOMCTB pac-
TBOPEHHOI'0 BemiecTBa. Hampumep, pacTBopeHrue OECIBETHOrO Cyjbdara
Mean CuSO, B BOJie IPUBOJIUT K 00pa30BaHMIO OKPAIIEHHOTO pacTBOpa,
U3 KOTOpOTo BhIAeseTca roinyooit kpuctamioruapat CuSO,4 SH,0. O0-
pPa30BaHUE TAKUX COCTUHEHUMN MO3BOJISIET 00CYKIAaTh aHAJIOTUIO PACTBO-
POB C XMMHUYECKUMH coequHeHUsAMHU. COBpEMEHHas TEpMOJMHAMUKA
PacTBOPOB OCHOBAHA Ha CUHTE3€ ATUX JABYX MOJXOJIOB.

[Ipu pacTBOpEeHUH NPOUCXOIUT U3MEHEHUE CBOKWCTB U PACTBOPUTE-

7, U PACTBOPEHHOrO BEIIECTBA, UYTO OOYCJOBJICHO B3aUMOJCHCTBUEM


http://www.physchem.chimfak.rsu.ru/Source/History/Persones/Mendeleev.html
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JaCTHUIl MEXTy COO0OM O pa3IWyHbIM THUIIAM B3auMOJIeCcTBUs: Ban-aep-
BaanbscoBoro (Bo Bcex ciydasix), HOH-AMIOJBHOTO (B pacTBOpax 3JeK-
TPOJIUTOB B MOJSIPHBIX PACTBOPUTEIISIX), CHCHUDUUESCKUX B3aUMOJICHUCT-
BUli (00pa3oBaHKe BOJOPOIHBIX WIIM UHBIX IOHOPHO - aKIIENTOPHBIX CBS-
3eil). Yuer BceX ITHUX B3aUMOJCHCTBUM NpPEACTaBISET COOOM OYEHb
CJIOJKHYIO 3a/1auy.

Kak mpaBuno, oOpaszoBaHue pacTBOPOB ONPEETAETCS CIEAYIOIINM
YCJIOBUEM: CUJIbI MIPUTHKEHUS MEXKIY YaCTUIIAMU PACTBOPEHHOrO Bellle-
CTBA U PACTBOPUTENSL COMOCTABUMBI 110 BEJIUYUHE C CHIIAMU HNPUTKEHUS
MEX]ly CAaMHMH YaCTUIIAMHU PACTBOPEHHOTO BEIIECTBA MJIM MEXK]Yy CaMHU-
MU YaCTUI[AMH PACTBOPUTEII.

Hanpumep, nonnoe coequnenne NaCl nerko pactBopsercst B Boje.

o ¥
O 5~ WOH - JIUMOJIbHBIC
5 CHJIBI IIDUTSIKECHUS

+

)b GOSN o

Kpuctann NaCl

BzanmonencTBue MexIy
monekyinamu H,O u no-

mamu Na* u CI™ B NaCl

I'mppatuposanssie nousl Na' u CI™
Koraa kpuctamnm NaCl momemnatoT B Boy, MOJIEKYJIbI BOJIBI OPUCH-

TUPYIOTCS  ONpEACICHHBIM  O0pa3oM Ha  €ro  MOBEPXHOCTH.
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Boga - nonspHbIil pacTBOPUTENH, T.K. XUMHUYECKast CBSI3b B MOJIEKYJIE BO-
Il KOBAJIEHTHAs MOJsIpHas, yroa mexnay cBazsasmu O - H cocraBuser
104,5°. Mosnekyny BOJbI MOKHO M300pa3uTh B BUJIEC JUIIONS — DJLIUIICA C
3apsigaMyd Ha ero KoHmax. [1oJoXuTenbHbIM KOHEI[ JUMOJISI MOJIEKYJIbI
BOJIbI OPUEHTUPYETCS K Omkaitimemy nony Cl-, a oTpuniaTensHbIN KOHEll
A0S MOJIEKYJIBI BOJILI OPUEHTHPYETCS B Hanpasjienuu nona Na“. HMoun

- IUIIOJIBHEIE CHIIBI IpUTsKeHUs Mexay nonamu Na“ u ClI™ u monekyia-
MU BOJIBI JOCTATOYHO BEJHMKHU, YTOOBI CABHUHYTH 3TU MOHBI U3 IMOJIOXKE-
HHM, 3aHAMAaeMbIX MMH B Kpuctajuie. Jlerue U3 kpucramia yJaaasrOTCs
MOHBI, PACIIOJIOKEHHBIC Ha pedpe KpucTaia.

Kak tonsko wonsl Na“ u Cl™ ymansrorcs w3 Kpucraia, HX OKpY-
AT MOJIEKYJbI BOJbL. [Ipoiiecc B3auMoIeiCTBUS paCTBOPUTENS U pac-
TBOPEHHOI'O BEIIECTBA HA3bIBACTCS conveamayuel. Ecinm pacTBoputeneM
CIIY>KHUT 800d, BMECTO COJIbBATAIIUU UCTIOJIB3YETCS TEPMUH cUOpamayusi.

[Ipu pacTBOpEeHUHU COJIEW B BOAE MPOUCXOIAT ABA MPOLECCA: IHOO-
mepmuuecKkuil, CBI3aHHbIN C paspyuieHuem Kpucmaiiuieckou peuiem-
KU, U IK30mepmMuueckuii, 00yCIOBJIECHHbBIN 83AUMO0eUCEUEM DACNBO-
PEeHHO20 ewjecmsa u 600bl C 00pa3oBaHUEM TUApaTOB. B 3aBucumocTtn
OT TOTO, KaKOW M3 3TUX MPOIECCOB MPEOOIaacT, SHTAIBIIUS PACTBOPE-
HUA AH MOXET ObITh WM TOJ0XKUTEILHON (3HAOTEPMHUYECKOE PaCTBOPE-
HUE), WK OTPULIATEBLHON (3K30TEPMHUYECKOE PACTBOPEHHUE).

Konuuecmeo mennomsi, noenowaroweliicsa (8vloensrowencs) npu
pacmeopeHuu 00H020 MO Gewecmed, HA3bleaemcs: menjaomou pac-

meopenun OAHHO20 eeujecmeda.
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Eciun sHeprusi pa3pylieHUs] KPUCTAIUIMYECKOW PEUIETKH MEHBIIIE
SHEPrUU TUJpaTalii PaCTBOPEHHOIO BEIIECTBA, TO PACTBOPEHUE UIET C
BbIJICJICHUEM TeIoThl. Tak, pactBopenne NaOH — sk3orepmMuueckui
nporiecc (AH < 0): Ha pa3pylieHHe KPUCTAINIMYECKON PEIIETKH TPATUTCS
884 kJ[>x/MoITb, a TIpH 0OPa30BaHMN TMAPATHPOBAHHBIX HOHOB Na™ 1 OH
BBIICIsACTCS COOTBETCTBeHHO 422 m 510 k/[x/Monb. CnemoBaTellbHO,
AHOpaCTB. = — 48 xlx/mons. [na KOH AHOpaCTB. = — 55,65
kJ>x/MoB).

PactBopenne B Bojae nutpara ammonHus (NH;NO3) mpeacrasiser
coboit sunoTepmuueckuit nporecc (A H > 0). PesynbpTupyromas Temiora
pPacCTBOPEHUSI HUTpATa aMMOHHSI OTpPUIlATEIbHAS: DHEPTUS pa3pylICHUs
KPUCTAJUIMYECKOW  PEIIeTKHM  BBIINIE, YE€M DJHEPrusi TupaTaluu:
AHOpaCTB.(N H4sNO3) = 26,48 kJI>x/MOb.

DKCIEpUMEHTAIILHOE OIpEeICHNE TEIJIOTh PACTBOPEHUS MPOBO-
IT B mMpuOOpax, Ha3bIBaeMbIX KajopuMmerpamu. CBeJCHUS O PaCTBOPHU-
MOCTH TBEPJBIX TEJ IETUKOM OCHOBAHBI Ha OMBITHBIX JIAHHBIX.

[Ipu pacTBOpeHUH BelIeCTBA BCEraa MOATBEPKAaeTCs TOT (hakT, 4YTo
OOJIBIIION PK30TEPMHUYECKUIN BKJIAJ B MPOIIECC PACTBOPEHUS OOYCIOBJIEH
MPUTSHKCHUEM MEXIy HOHAMH PACTBOPEHHOTO BEIIECTBA M MOJIEKYJIaMuU
PaCTBOPUTEIISI — TaK Ha3bIBAEMBIN COJIb8AMAYUOHHDBLL BKAAO.

Oto0 no3BossieT noHATh, moueMy NaCl He pacTBopsieTcs B HENOJSAP-
HBIX PaCTBOPUTEISIX, Hampumep, OcH3uHe. MoJIeKybl yTIIeBOAOPOIOB,
13 KOTOPBIX COCTOUT OEH3MH, MOI'YT B3aUMOAENCTBOBATEL ¢ noHamu Na'™ u
Cl” numib B pe3ynbTaTe BOSHUKHOBEHHMS CIAa0bIX CHJI TUIA UOH - HHIYITHU-
POBaHHBIN HOH, KOTOPBIE HEJOCTATOYHBI JJIsI KOMIIEHCAIIUH CHJI B3aUMO-

JNCUCTBUSA MEXIYy HOHAMH B KPUCTAJLIIE.
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Takoe e pacCyXIEHHE MO3BOJISIET IOHATh, MOYEMY NOJSAPHASL
KUJIKOCTh HE CMEIIMBAECTCA C HEMOJSPHOU >KUIAKOCTBIO, HANIPUMED, C
oenszosnioM. CBs3b O - H B MosieKysiax BOJIbI OUYEHb MOJISIPHAS U3-3a 0OJIb-
IOM PAa3HOCTH B BEJIMYMHAX OTHOCHUTEIBHOW JIIEKTPOOTPULIATEIBHOCTH
aTOMOB, BXOJAIIMUX B €€ cocTaB. Kpome Toro, Mexay MOJIEKyJlaMu BOJbI
CYILIECTBYET OCOOBIN BHUJI MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUSI — BOJIO-
pPOJIHBIC CBSA3H, OTU CBA3U JOBOJBHO MPOYHBIC. YTOOBI MOJEKYJbI BOJIbI
MOTJIM PACIIPEICIIUTHCI MEXKIY MOJIEKYJIAMU HEIMOJISAPHBIMU MOJIEKYJIAMUA
OeH30J1a, HY>KHO pa3pyIIUTh 3T BOJOPOIHbIE CBsI3U. CUIIbI MPUTIKCHUS
H,0 — GeH3ou cnabee, yeM BOJIOPOJIHBIE CBSI3U, W HE KOMIIEHCUPYIOT CH-
ael nputspkenust H,O - HyO B cTpykType BOJBI. ITHU TOBOJBI OOBSICHS-
0T, B OIIPEJECICHHON Mepe, HECMEIIMBAEMOCTh BOJIbI M O€H301a.

J/IBa HEMOJSPHBIX PACTBOPUTENSA, HAMPUMEP, YETHIPEXXIOPUCTHIN
YIJIEPOA U TeKCaH, CMEIIMBAIOTCS IPYr C JAPYTOM B JHOOBIX COOTHOIIIE-
HUsIX. Pacmeopenue — camonpousgoibHblil npoyecc u 00JIHCeH npome-
Kamv ¢ ymeHvulenuem sHepeuu cucmemvl. CHUIBI TPUTDKEHUS MEXKIY
MOJIEKYJIaMH  YETBIPEXXJIOPUCTOTO YIJIEPOJIa U T€KCaHa OTHOCST K THUITY
(JIOHIOHCKUX) JUCIIEPCUOHHBIX CHUJI, U 3TH CUJIbI IPUMEPHO COMOCTABU-
MBI M&XAy co0o0il. [Ipu cMemmeHur 4eThIpEeXXJI0PUCTOTO yTiepoa U rek-
caHa oOpa3yeTcs pacTBOp, PHEPTUs KOTOPOro MPAKTHUECKH HE U3MEHU-
J1ach MO CPABHEHUIO C UCXOJHBIMHU BEIIECTBAMU. ECIM 3HEpPrusi CUCTEMBI
HE MEHSIETCS, & PAaCTBOPEHUE MPOTEKAET, TO ITOT MPOLECC OOBACHSIOT
TEeM, 4TO 00pa3oBaHWE PAacTBOPA MPOUCXOAUT B PE3yJIbTaTe MOBBIIICHUS
Xa0TUYHOCTH (Oecropsiika) CUCTEMBI, T.€. YBEIUUYEHUS SHTPOIHHU CUCTE-

MBEI.
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C npyroil CTOpOHBI, MOJISIPHBIE KUAKOCTHU JIETYE CMEIIMBAKOTCS C
IIOJISIPHBIMUA PACTBOPUTEISIMU, HAIIPUMED, ALIETOH C BOJAOW CMEIIUBACTCS
BO BCEX OTHOLLICHUSAX.

OOpa3oBaHe BOJOPOJHBIX CBA3EH MEXKAY PAaCTBOPEHHBIM BEUIECT-
BOM M PAaCTBOPUTEJIEM IIOBBIMIAET MX B3aUMHYIO PAacTBOPUMOCTh. Ha-
IIPUMEDP, BOAA U ITAHOJ HEOTPAHUYECHHO CMEIIMBAIOTCA APYT C APYTOM.
Monekynsl ciupTa 00pa3yroT BOJAOPOJHBIE CBSI3U C MOJIEKYJIAMU BOJbI
TaK K€ JIETKO, KaK U Apyr ¢ apyrom. O0pa3oBaHHe BOJAOPOIHBIX CBS3EM
YPaBHMBAET MEXMOJIEKYJISIPHBIE CUJIbI B3aUMOJCHUCTBUSL MEXKIY MOJIEKY-
JaMU PAaCTBOPEHHOI'O BEIECTBA, MEXKIY MOJIEKYJaMH pPacTBOPUTEI,
MEXKy MOJIEKYJIAMH PACTBOPEHHOT'O BEIIECTBA U MOJIEKYJIAMU PACTBOPHU-
Tens. [Ipu cMeleHnn 3THX BEECTB B OKPYKEHUHU KAXKJA0W MOJIEKYJIbI HE
IPOUCXOAUT CEPbE3HBIX U3MEHEHHUN U OMPEACIIAIONUM 3HAYEHHEM B 00-
pPa30BaHUHM TOMOTE€HHOT'O PacTBOpPA CTAHOBUTCS MOBBIIEHHUE HEYTOPSAO-
YEHHOCTH CUCTEMBL.

PacTBOpUMOCTh CIMPTOB B BOJE C YBEIMYEHHUEM YHCIIa AaTOMOB yT-
Jepoa B LENU YMEHBIIAETCS. YBEIUYEHUE JJIMHBI YIJIEPOJHON LIENH B
CIIUPTE aBTOMATHMYECKUM yMeHblaer Bkiajg OH — rpynmel B Mojekylie
CIIUPTA, YMEHBIIAS YUCIO BOAOPOAHBIX CBS3€UM C BOJAOM, U MOJIEKyJa
CIUpPTa CTAaHOBUTCS BCE OOJIbIIE MOXOXKEH Ha yIriieBOAOpOA. AHalIOruy-
HBIE PACCYKJACHUS MOXHO MPUMEHHUTH K 0OCYXIECHUIO PACTBOPUMOCTHU B
BOJIC UHBIX OPTraHUYECKUX COCTUHEHUM C MHBIMU MOJSPHBIMU (PYyHKIIHO-
HaJIbHBIMU TPYIIIaMHU (aJIbJIETUAbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

C yBenuMYeHHEM K€ YHClIa TUAPOKCUIIBHBIX TPYNIT B YIVIEPOIHOU
LENU B MOJIEKYJIE MOBBIIIAETCA CIOCOOHOCTh TaKOM MOJIEKYJIbI K 00pa3o-

BAHUIO BOJOPOJHBIX CBSI3EH C BOJIOM, a, CJIEIOBATEIBHO, YBEIMUNBACTCSA
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pPacTBOPUMOCTh (HAIPUMEpP, TIIFOKO3a XOPOIIO PACTBOPSETCS B BOAE —
pu 17.5°C B 100 M1 BOzBI pactBopsieTcs 83 T IIIFOKO3bI).

N3yueHne B3aMMHON PaCTBOPUMOCTH BEIIECTB, MOJOOHBIX 00CYXK-
JABIIMMCS BBIIIE, U TIPUBEIIO K 0000I1eHNI0: "TIoJ00HOE pacTBOPSETCS B
nogo00HOM" (TTOJISIPHBIE PACTBOPUTENHM XOPOIIO PACTBOPSIOT MOJISPHBIC

BEIIECTBA U IJIOXO — HEMOJISIPHBIE, U HA00OPOT).

Teopusi 31eKTpOIMTHYECKON AN CCOLMATTUA
BellleCTB B BOJIHBIX PacTBOpPax

BemectBa 1o 3J€KTpONPOBOAHOCTHA UX BOAHBIX PACTBOPOB AEIATCS
Ha 3JIEKTPOJIUTHI U HEIJIEKTPOJIUTHL. DIEeKMpOaUmol — eujecmaea, 600HblE
pacmeopvl UaU PAcniagvl KOMOPbIX HPOBOOSM IJNEeKMPUUECKUli MOK.
Teopust MEKTPOAUTUYECKON NUCCONMALIMU pa3padOoTaHa IIBEICKUM XH-
MUKOM CBaHTE APPEHUYCOM.
CyTb TEOpHH 3aKITIOYAETCS B CICAYIOLIEM:
o IIPU PACTBOPEHUM SIIEKTPOJIUTHI PacCHafarOTCs Ha 3apsi-
’KCHHBIC YaCTHIIBI (1OHbI);
o MOJ| JICICTBUEM BJIEKTPUUECKOTO TOKA TOJIOKHUTEIBHO
3apsDKEHHBIC YaCTHULRI, IBIDKYIIUECS K OTPHUILIATEILHOMY 3JIEKTPOLY
— KaToAy, Ha3bIBAIOT KamuoHamu;, OTPUILIATEIBHO 3apsKCHHBIC
YaCTHIIbI, JBWKYIIHECS K TOJIOXKUTEIBHOMY 3JIEKTPOAY — aHOIY,
Ha3bIBAIOT AHUOHAMU,
o MpoIeCC pacnaja JICKTPOJIUTa Ha UOHBI MO I€HCTBUEM
MOJISIPHOTO PacTBOPUTENS (BOJbI) HA3bIBACTCS 2/1eKMPOIUMUYECKOU
ouccoyuayueil, TOT MPOIIECC B TOW WIM UHONU MEPE COMPOBOKIALT-

Cs1 00paTUMBIM MPOIECCOM — accolranuei (CoeIMHeHNEe HOHOB B
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MoneKkyJbl). [Io3ToMy B ypaBHEHUSAX 3JIEKTPOJIUTHYECKOM IUCCO-

[IUaIMy, KaK MpaBUIIO, CTABIAT 3HAK oOpaTumocTu (=). B ciyuae

COCJIMHCHUM C MOHHBIM THIIOM CBSI3U MPOIECC IUCCOIUAIMU HEOO-

paTuMm.

ITo crtocOOHOCTH AJICKTPOIUTOB pacnagaThCs Ha MOHBI MPH PACTBO-
PEHHUHU OHM JICJIATCS Ha CHIIbHBIC, Ca0ble M 3JICKTPOJIUTHI CPEIHEH CHUIIBI.
XOopouo AUCCOUUUPYIOT BEIIECTBA C HOHHOM CBS3bIO U MOJIIPHOM KOBa-
JICHTHOM CBA3bI0. IIpu 3TOM mporecc mepexojia HOHOB B paCTBOP CONPO-
BOXJIAETCSI MPOIIECCOM UX conbéamayuu (TUIpaTalid — B CJIy4ae BO/I-
HBIX PACTBOPOB).

[Ipu oOpa3oBaHUU COJIBBATOB BBIJCISICTCS dHEPIUs, KOTOpas IOJI-
HOCTBIO WJIM YAaCTUYHO KOMIIEHCUPYET JHEPrHI0, 3aTPAuYCHHYK) Ha pas-
PBIB CBSI3€U B KPUCTAJIMYECKOM pemeTke. Onpenesoilee 3HaueHUe Mpu
3TOM UMEET BEJIMUYMHA IUBJICKTPUUECKON NMMPOHUIIAEMOCTHU PACTBOPHUTEIS:
yeM OoJibllle 3Ta BEJIWYMHA, TEM OOJIbIIE COJIbBATUPOBAHHBIX HOHOB B
pacTBOpE, a, 3HAYUT, U BBIIIE YHEPrUs COJIbBATAIlMUA. DTO MPUBOJUT K OC-
Ja0JICHUI0 B3aMMOJICMCTBUS MEXAY Pa3HOUMEHHBIMHA MOHAMH, 4YTO Clie-

nyeT u3 ¢popmyiibl 3akoHa KysoHa:
€1- €
F= —
rae F — cuna B3aumoaencTBUsE MEX Y 3apsaaMu €1 U €;; I — PaCCTOSIHUE
MEXIY LIEHTPAMHU MOHOB; € — IUAJICKTPUYECKas MPOHUIIAEMOCTh PACTBO-
purens. Tak, mis Boasl mpu 20 °C € = 80, creoBaTeabHO, CHIa IPHUTSI-
’KEHUSI HOHOB B BOJTHOM pacTBope ociiadisercs B 80 pas.

[Ipouecc 3JIEKTPOTUTHYECKON IHCCOUMAIMA B BOJHOM PacTBOPE

JUIA COEIUHEHUN C TUIIUYHON MOHHOU CBA3BIO MOXKET OBIThH 3aIlMCaH Clie-

TYIOIIUM 00pa3oM:
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NaCl(xpuct) + (n + m) H,O — Na"- n H,0 + CI™- m H,O
JUIS COCTMHEHUM C KOBAJEHTHOM CBSI3BIO DJICKTPOJIMTHYECKAS JIHC-

coluanus ooparuma:
CH;COOH(x) + (n + m) H,O = H,O0" + CH;COO - mH,0

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

['mapaTupoBaHHBIE MOHBI MOTYT BKJIIOYaTh KaK MOCTOSHHOE, TaK U
IepeMeHHOe 9UCII0 MOJIeKy Boasl. Tak, noH Bogopoaa H' obpasyer, kak
MPaBUJIO, THUAPAT MOCTOSSHHOTO COCTaBa, BKIIOYAIOIIUNA OJHY MOJEKYITY
BOJBI: B JINTEPAType €ro MPHHATO n306paxkath Gopmynoir H;O'n Ha3kI-
BaIOT MOHOM 2UOPOKCOHUSL.

Kputepruem cuiibl 3JEKTPOJIUTA ABJSETCS CTeNeHb 3JIeKTPOJUTH-
YecKoi JUCCOUMANMU 0, TTOKa3bIBaOIas, Kakas 4acTb MOJEKYJa (Wiu
HMHBIX CTPYKTYPHBIX YaCTHII) pacliajach Ha MOHBIL. I10 BelnunHe cTeneHu
JMCCOIMAIIMU BCE DJICKTPOJUTHI YCIOBHO JEIAT HA TPU TPYIIbI — CHJIb-
HbIE, CJIa0bIe ¥ CPEJIHEHN CUJIBI.

CUJIBbHBIMHU SIBJISIOTCS AJEKTPOJIMTHI, 111 KOTOPBIX CTEIECHb DJICK-
TpoauThdeckoi auccoruanuu o B 0,1M BogHoMm pactBope Oombiie 30

%. K HUM OTHOCSTCS:

. NIOYTH BCE PACTBOPUMBIE B BOJIE COJIU
. MHOTHE MUHEPAJIbHBIE KUCIOTBHI:
HCIO,, HCIO3;, HMnO,4,HCI, HBr, HJ, H,SO,4, HNO;
. OCHOBaHUs1, 00pa30BaHHBIE IIEIOYHBIMHU U IIETOY-

HO3€EMCJIbHBIMHN MCTAJIJIaMH .

LiOH, NaOH, KOH, RbOH, CsOH, Ca(OH),, Sr(OH),, Ba(OH)s.
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CaadbIMH  SIBIIAIOTCS 3JIEKTPOJIMTHI, JJISI KOTOPBIX CTENEHb JJICK-
TpoauThdecKoil guccoruanuu o B 0,1M BogHOM pacTBope mMeHbIe 3 %.
K Hum oTHOCATCS:

= IIOYTHU BCE OPraHNYECKHUE BEMIECTBA-IIICKTPOJIUTHI

" HCKOTOPbLIC MUHCPAJIbHBIC KHCJIOTBI:

H,Si03, H,CO3, H,S, HF, HNO,, HCN, HCIO

u OCHOBaHHUS (32 HCKIIOYEHHEM BBINIEYKa3aHHBIX), a TaKXKe
NH,OH
" HZO

JJIst 3JIEKTPOJIUTOB CPEAHEN CHUJIBI CTENEHB 3JIEKTPOJIUTHYECKON
auccounanuu o B 0,1M BogHOM pactBope coctaBiseT oT 3 g0 30 %. K
HHUM OTHOCSTCS:

= HEKOTOpble MUHEpaTbHbIe KUCTOThI: H3POy4, H,SO3

= HekoTopble oprannyeckue kuciaorel: HCOOH, H,C,0,

. HekoTopbie ocHoBaHust: Mg(OH),.

[IpyuMeHUB 3aKOH IEUCTBUS MACC I MPOLECCA DIIEKTPOIUTHYE-
CKOM JIMCCOILMAIIMA PACTBOPOB CJIAOBIX SJICKTPOJMTOB B COCTOSHUM JH-
HAMHYECKOTO PABHOBECHS, MOXKHO TOJYYUTb BBIpaKEHUE OJi7 KOH-
cmanumot ouccoyuayuu (Kn). OHa paBHA OTHOIIEHHUIO MPOU3BEICHUS
PABHOBECHBIX KOHIICHTpAIIMil HOHOB B PACTBOPE B CTEIMEHSIX, PABHBIX HX
CTEXUOMETPUUECKUM KO3 dUIIMeHTaM, K PaBHOBECHOM KOHIIEHTpaLMU
HEJIUCCOIMMPOBAHHBIX MOJIEKYIL.

Hanpumep, ypaBHEHHE DUCCOMMALNU CEPOBOJOPOJHON KHCIIOTHI

10 TIEPBOW CTAIMU UMEET BULL: H,S = HS +H".
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Torma cooTBeTCTBYIOIIAs KOHCTAHTA JUCCOIMAIIUA CEPOBOOPOI-

Hoi kuciotel Ka(l), umeer crnemyronnyo 3anuch:
[HST[H]
[HS]

KoHcTaHTa [ucconuanuu He 3a8ucum om KOHYeHmpayuu pacmeopa
971eKMpOIUMa, B OTIANYUE OT CTENIEHH 3JIEKTPOJIUTUYECKON JUCCOIUALINN
0, ¥ MIOATOMY SIBIII€TCSI O0Jee TOUHOM XapaKTEPUCTUKOU CHUIIBI DIIEKTPO-
muta. Uem menbmie Kin, Tem MeHbIlle MOHOB B pacTBOpe, TeM cliadee
ANEKTPONIUT. B pa3daBieHHBIX pacTBOpax CHIIbHBIX DJIEKTPOJIUTOB KOH-
LEHTPALXs HEAUCCOLMUPOBAHHBIX MOJIEKYJI IPAKTUYECKN paBHA HYJIIO, U

torna Ka yrpaunBaer pusznueckuii CMbICI.

DJIEKTPOJIUTHYECCKAS JTUCCONUALMA KHUCJIOT, OCHOBAHUM,
coJieH B BOJAHBIX PacTBOpPax

1. Kucnomul — 3mo 3nekmpoiumol, KOmopwle npu OUCCOUUauuu 6
B800HBIX PACMEOPAX 6 Kayechmee KAmuoHo8 00pa3yomcs moJjibKo uoHbl
600opoda H' (mounee, uonvt 2uopoxconus H;0").

Yuciao MOHOB BOAOPOJIa B MOJIEKYJIE KHUCIOTHI OMPENCISIET €€ ocC-
HOBHOCMb. DIEKTPOIUTHYECKAs AUCCOIMAIUS OJHOOCHOBHOW KHUCJIOTHI
IIPOTEKAET B OJHY CTATUIO: HNO; — H" + NO;~

MHOTrOOCHOBHBIE KHCJIOTHI, HauWHasi C JBYXOCHOBHBIX KHCIIOT,
JTMCCOIMUPYIOT cTyneH4yaro (rmo craausm). Ilpu atom kaxnas ciemyto-
mas CTajusl JUCCOIMALMU MPOTEKAeT MEHEE OXOTHO, YeM Ipeablaylas
(3TO MOXXHO BHJIETh M3 cpaBHEHUS K 111 COOTBETCTBYIOIIMX CTaauid).

Hampumep, nucconumanysi CEpHUCTON KUCIIOTHI:
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| crymens:  H,SO; = H™ + HSO3~
Kz (1)=1,3-10%
Il crymens: HSO; = H' + SO3%
Kz (11)=5,0-10"%;
Jlucconmaniys yroJibHOW KHUCJIOTHI TAaK)KE MPOTEKAET B JIBE CTAUU:
| crymens: H,CO3; = H + HCO;™
Kn(1)=4,410";
Il crynens: HCO; = H' + COs*
Kn(Il)=4,7-10"

2. OcHosanusn — I1eKmMpoaumsl, KOMopsvle npu OUCCOUUAUUU 00-
pasyiom 6 Kauecmee aHUOH08 moJibKo 2uopokcuo-uonsvt (OH"). Yucno
euopoxcuo-uornoe (OH™) B MoeKyJie OCHOBaHUS OMNPEACISACT KUCIOM-
HOCMb OCHOBAHUA.

CuiibHBIE OCHOBAaHUSI JUCCOLMUPYIOT HPAKMUUECKU HeoOpamumo
(BCIIeICTBUE MOHHOCTH CBSI3U B KpUCTAIIE):
KOH — K"+ OH"
MHOTrOKHCIIOTHBIE CJIa0bleé OCHOBAHUS JUCCOLMUPYIOT CTYNEHYATO.
Hampumep, anekrponuTrdeckas qucconuanus ruapokcuaa csunma (1)

IIPOTCKACT B ABC CTaJUU:
| crynens: Pb(OH), = PbOH" + OH™  Kxn (1) =9,6-10"

Il crymens: PbOH' =Pb?* + OH™ Kz (11)=3,0-10%.
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3. Conu — anekmpoaumot, KOmopsvle npu ouccoyuauuu oopazyrom
KAmuoHbl MEMailo6 U GHUOHbL KUCTOMHBIX OCmamKoe. B 3aBucumo-
CTH OT COCTaBa COJIM JIENISATCS Ha CpeIHUE (HEUTpabHBIE), KUCIBIE, OC-
HOBHbBIE, JIBOMHBIE M KOMIUIEKCHBIE (CTPOCHHE M DIJIEKTPOJIUTHUYECKAs
OUCCOLMALMS KOMIUIEKCHBIX COJIEW PACCMOTpPEHBI B I1.8  «KOMIIIEKCHBIE
COEIUHEHUS» ).

CpeoHue cony, ¢ y4eTOM MOHHOCTHU CBSI3M B KPUCTAILJIE, TUCCOLUU-
PYIOT B BOJHOM PAacCTBOPE MOIHOCMbIO U Heobpamumo ¢ 00pa3oBaHUEM
MOHOB METAJIOB (WJIM MHBIX KaTHOHOB) U MOHOB KUCJIOTHBIX OCTaTKOB:
Na;SO, — 2Na’ + SO~

OcHognble conu (coaepkaT B MOJIEKYJIE OJHY WM HECKOJIbKO T'U/I-
POKCOTpYMI) AUCCOUMUPYIOT CTYIEHYATO: BHA4YaJe IPU JHUCCOLMALIUN
COJIA NOJHOCMbIO N IPAKTUUECKU HeoOpamumo 00pa3yroTcs ruIpOKCOKa-
THOHBI METAJUIOB M KHCIIOTHBIE AHWUOHBI, NAJIEE THAPOKCOKATHOHBI MeE-
TaIJIOB CHYNEeHYamo U 00pamumo pacnagaroTcsi HA KATUOHBI METAIIJIOB U
TUJIPOKCUI-UOHBI:

Zn(OH)CI — ZnOH* +CI”

ZnOH' = Zn*" + OH~

Kucnvie conu (conepkat B MOJIEKYJI€ OAUH WM HECKOJIBKO KaTHO-
HOB BOJIOPO/Ia) TaK)Ke JUCCOLMUPYIOT CTYIIEHYATO: BHAYaJle IIPH JUCCO-
[IAAIUNA COJIU NOJHOCMbI0 U HeoOpamumo 00pa3yroTcsi KaTUOHBI MeTall-
JIOB U THUJPOAHHOHBI KUCJIOTHBIX OCTAaTKOB, KOTOPBIC 3aT€M CMYHEeHUAmO
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 pa3an4HbIX (PAKTOPOB HA CTENECHb JJIEKTPOJIM-

THYECKON TUCCOUAIIUU

OcHoBHBIC (DaKTOPHI, BIMSIONIAE HA CTEICHb SJICKTPOJUTHUYECKOM

AUCCOoalum:

R/
0’0

R/
0’0

4

L)

npupooa pacmeopsiemozo sewecmsa (00Cy)1aa0och BHIIIE);
npupooa pacmeopumeJisi: YEM BbIIIIEC BEJIMUYMHA AUAJICKTpUUC-
CKOM MPOHMITAEMOCTH PACTBOPUTENS (0OCYXIAJIOCh BBIIIIE),
TEeM OOJIbIIIE CTENEHb AIEKTPOIUTUUCCKON JUCCOLUAITUN PaC-
TBOPEHHOTO BEIIIECTBA;

memnepamypa - TPU TOBBIIICHUM TEMIIEPATYPHl CTENCHb
AIEKTPOJUTUUECKON JUCCOIUAIIMU CUJIBHBIX JJIEKTPOJIUTOB,
YMEHBIIIAETCS; Y CJIa0bIX TPOXOUT Yepe3 MAKCUMYM;
KOHYeHmpayus pacmeopeHHo2o Geujecmsa - TpU pa3dapiie-
HUU PacTBOpa CTENEHb DJICKTPOJUTHYECKON IUCCOIAIINU
yBEJIMUMUBAETCS BCJICICTBUE YCUJICHHUS TIPOIecca COoIbBaTaIlluu
HMOHOB;

86e0eHUe 8 pPACMEOp UOHO8, OOHOUMEHHbIX C NPOOYKmMAMU
ouccoyuayuu, yMEHbIIIAET CTEICHb JUCCOIUAIINU JICKTPOIH-
Tta (B coorBerctBuu ¢ npuHuunom Jle-Illatense). Tak, npu
BBEJCHUU B PACTBOP YKCYCHOM KHCJIOTHI alleTaT — HOHOB
CH;COO (mpubaBiieHHEM pacTBOpa alerara HaTpus
CH3COONa) paBHOBecMe MEXAY HEIUCCOIMHUPOBAHHBIMHU
monekyiamu CH3;COOH un nonamu CH3COO™ u H+ cmecTut-
Csl B CTOPOHY 00pa30BaHUsl MOJICKYJI KUCJIOThI U CTEIEHb JIHC-
COIMAIIMU KUCIOThl YMEHBIIUTCS. AHAJIOTHYHBIN dPdekT

JIaCT Y BBEJICHHUE B PacTBOp KaTUOHOB H+ .
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HNonooOMeHHbIE peakunu

Y4uThIBasi, 4YTO B PACTBOPE BJIEKTPOJIUTHl HAXOJATCS B BUIE UOHOB,
TO pEaKUUH MEXYy PACTBOPAMU COJIEH, OCHOBAHHUM U KUCIIOT — 3TO peak-
MM OOMEHa MOHAMHU, T. €. UOHOOOMeHHble peakyuu. Peakiuu oOMeHa ¢
y4aCTHEM HOHOB AJIEKTPOJIUTOB MPOTEKAIOT B HAMPABJICHUN 00pa30BaHUs
CJ1a0BbIX JIEKTPOJIMTOB, BbI/IeJICHUS T'A30B U BbINAICHUS 0CATKOB.

CyluecTByIOT CAEAYIOIINE MpaBuia JJId HAMUCAHUS PEAKIHUN HOH-
HOT'O THUMA:

o bopMyJIbl MAJIOJUCCOLMUPYIONTUX BEIIECTB (OCAAKOB, T'a30B,
C1a0BIX AJIEKTPOJUTOB, KOMIIJIEKCHBIX HOHOB) 3aMKCBHIBAIOT B MOJIEKY-
JIIPHOM BUJIE;

o (GOpMyIIbI  XOpOIIO AMCCOLMHUPYIOMIMX BEIIECTB (CHIIbHBIC
AIEKTPOJIUTHI) 3aMUCHIBAIOT B HOHHOM BU/IE;

o peakiuu oOMeHa MUIIYTCSI B MOJICKYJISIPHOM, MOJIEKYJISIPHO-
MOHHOM Y HOHHOM BUJIC.

Hanpumep, tuapoxcun skene3a (III) oOpasyercss B pesyibTate
B3aMMO/JICUCTBUSI TOCTATOYHO KOHIIEHTPUPOBAHHBIX BOJHBIX PAacTBOPOB
Hutpara xenesa (III) u ruagpokcua HaTpUs. MouekyJisipHO€e ypaBHe-
HUE PEAKIUHU:

F@(NOg)g + 3NaOH = Fe(OH)gl +3 NaNO;
[TorHOE MOHHO-MOJIEKYJIIPHOE YpPaBHEHUE PEAKIIUH:
Fe** + 3NO;™ + 3Na* + OH™ = Fe(OH)3, +3Na* + 3NO;

CunbHble 3JeKTpOoTauThl — HUTpAT kene3a (II1) u runpokcun HaTpus

B pacTBOpe HaxoasaTcsa B Bujae UOHOB. ['mapokcun xenesa (III) — cmalbiid

AJIEKTPOJIUT, TOATOMY HUOHOB KeJie3a U TUIPOKCUI-UOHOB B PacTBOPE
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npakTHdeckn He obpasyercs. ClieJoBaTeNbHO, PearupyroT MeKIy coOoi
tosbko nousl Fe** 1 OH™ Uckimrouns monst Na* u NO;™ u3 o6enx uacteii

ypaBHEHUS, TTOJTy4aeM COKPAIllEHHOE HOHHOE YpaBHEHUE:

Fe® + 30H™ = Fe(OH)3/

Boaopoansii mokasaresb BOAHBLIX pacTBopoB pH
Bona — cnabsliit amboTepHbIN IEKTPOIUT. MOJIEKYIbl BOJIBI MOTYT
KaK OTJaBaTh, TAK M HNpUCOEIUHATh KaTuoHsl H' (aBTompoTonus). B pe-
3yJIbTATE B3aUMOJCUCTBUS MEXKIY MOJIEKYyJIaAMHA B YUCTOM BOJE COIEP-

xarcs, moMuMo Moiiekya H,O, rugpokcua-uonst OH u kaTHOHBI BOJIO-

pona sBogopoaa B Buge H;O": H,O + H,O = H;0" + OH .
YacTo 9T0 paBHOBECHE U300pAKAIOT YIPOIICHHBIM YPAaBHEHUEM
H,O0S5 H"+OH
KoncranTa nqucconumanuu Boasl npu 22 °C UMEET 3HAYCHUE:
[H] - [OH]

Kn = =1,8-1071°
’ [H,0] (1)

YuursiBasg, 4To Macca | J1 BoAbl TPU YKa3aHHOW TEMIEpaType CO-

craBisier 1000 1 (mmoTHOCTh paBHa 1) U mpeHeOperasi KOHIEHTpaLUen
JUCCOIIMPOBAHHBIX MOJIEKYJl BOJIbI (BBHIY WX Majioil KOHIIEHTPALIMH),

MO>KHO BBIYHCIIUTh MOJISIPHYIO KOHLIEHTpaiuio Bojsl [H,0]:

[H,0] = _1000r_ = 55,56 moip
18 r/monb
[ToncraBmss 3To 3HaueHUE B ypaBHeHue (1), momydaem:
[H']-[OH]
K = =1,8107° 2)

55,56
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WIH
[H']:\[OH] = Kz [H,0] = 1,8:10% - 5556 = 10 (upu 22 °C)
[H']-[OH] = KB (Ha3bIBAIOT UOHHBIM HPOU3EEOEHUEM B0ObL),
OTCIOJIa
KB =Kz [H,0]1=1,8-107% - 55,56 =107
Ks= 10" (mpu 22 °C) (3)

Wrtak, kpoMme KOHCTaHThl auccormanuu (Km) Boma kak ciaOblif
AIIEKTPOJIUT XapaKTepU3yeTcss HOHHBIM Mpoun3BeaeHreM Boibl (KB)

Honnoe npouzsedenue 600vt (KB), paBHOE MPOU3BEACHUIO KOHIICH-
Tpaliid MOHOB BOJOPOJia M THUAPOKCUA-UOHOB, 6elIUYUHA HOCHIOAHHAA
npu onpeoeieHHoU memnepamype.

B yucToil Boge U HEUTpaJbHBIX PACTBOPAX KOHLEHTPALMA HUOHOB
BOJOpPOJa paBHA KOHIIEHTPAIIUU THAPOKCHU-UOHOB:

[H]=[OH] =10 = 10" momb/m.

Cpena, B KOTOpO# KOHIIEHTpaIMsl MOHOB BOJOPOJa paBHA KOHIICH-
Tpatmu rugpokcua-uonos [H'] = [OH] , naseiBaeTcs neitmpanvnoil.

Ecmu [H'] > [OH] - cpena kucnas;

ecin [H'] < [OHT] - cpena wenounas.

3Has KOHIIEHTPAIMIO BOJAOPOIHBIX MOHOB, JIETKO BBIYUCIUTH KOH-
LHEHTpAIMI0 THAPOKCHIbHBIX HOHOB. Hanpumep, B 0,01 N pactBope co-

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

HBIX MOHOB ITPAKTUYECKH PaBHA KoHIeHTpauuu kuciaotsl (HCl= H'+CIl™

)

[H'] = 0,01 = 10 % moub /1. [ToACTABUB 3TO 3HAYCHHE B BHIPAKCHHE

),
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[OH]=10"/10"7%= 10" mous /n.

CoJneprxaHrie KAaTHOHOB BOJIOPOJIa U TUJIPOKCUA-UOHOB BhIPAKAETCSI
TaKXKe uepe3 6000pooubili noxazamenv pH. UToObI HE onepupoBaTh YKC-
JaMU C OTPHUIIATEIBHBIM IMOKAa3aTEJIeM CTENEHHU, YCIOBWIKNCH BbIPAXKaTh
Cpedy pacTBopa Kak OTPHUIATENbHBIM JorapudM KOHIIEHTpallUs MOHOB
BOJIOPOJIa B PacTBOPE M HA3BAIM BEIMUYUHY — 8000POOHbIU NOKA3AMEND
(o603nauaercsa pH): pH=—Ig[H]

Pexe ucnosnb3yercs

pOH =—Ig[OH ];
pH + pOH = 14 (a1 pa30aBiieHHBIX paCTBOPOB)

B uucmoit 600e u neiimpanvuvix pacmeopax, xorjga KOHICHTPA-
M1 KOHOB BOJOPOJIa U TUIAPOKCHUI-HOHOB PaBHBI,

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

IIpu pH < 7 cpena pacTBopa Ha3bIBaeTCs Kucaou. B Kuciasix pac-
TBOpax KOHIICHTpAIlUsl KaTHOHOB BOJOPOJia OOJbIe KOHIICHTPAIIUU THUJ-
POKCHI-HOHOB U, CJIC0BATEIbHO, Gobiie 107" MOIb/I.

IIpu pH > 7 cpena pacTtBopa Ha3bIBACTCS U4e104HOU (B IIETOUHBIX
pactBopax [OH-] > [H+], T. e. GombIue 10~ Monb/).

st Tounoro uaMepenus: pH ucnonb3yroT crienuaibHble TPUOOPHI —
noHomepsl (pH-meTphl), natyvkaMu B KOTOPBIX CIYXKAT CTEKIISTHHBIE
AIEKTPOIBI.

Hns npubnuzutensHoro omnpeaeneHus pH ciuyxkar kuciommuo-
OCHOBHblEe UHOUKAMOPbL — ITO BEIIECTBA, KOTOPhIE U3MEHSIOT OKPACKy B
3aBucuMoctu oT pH pactBopa. Haunbosee pacrpocTpaHeHHBIMU UHAMKA-
TOpaMU SIBJIAIOTCS JaKMyC, (peHondTaTenH U METUJIOPaHkK, OHU BEIyT

ce0s1 B pacTBOpPE Kak ciiadble OpraHUuYeCKUe KUCIOThHI UJIM OCHOBAHMSI.
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Tak, TakKMyC MEHSIET OKPACKy OT KPACHOW /IO CMHEW B MHTEPBAJIE
pH 5,0 —8,0; MeTUI0BBIN OpaHKEBBIM — OT KEATOU JI0 KpacHOU nipu pH
4,4 —3,1; penondranerH — oT OSCIBETHOMN /10 MaJUMHOBOW B HMHTEpBAJIC
pH 8,2 —10,0.

Jlnst onpenesieHus KUCJIOr0 WM IIEJOYHOr0 XapakTepa pacTBopa
HIMPOKOE PACHPOCTPAHCHUE MOJYUYWIA YHUBEPCANbHbIE UHOUKAMOPYL,
MPEJICTABIISIONINE COOOM MPONMUTAHHBIE CIENUAIBHO MOI00paHHON CMe-
ChI0 MHJIUKATOPOB TMOJOCKU (UIBTPOBATBHON OyMaru , Kaxaasi u3 KOoTo-
PBIX MEHSIET CBOIO OKPAaCKy B onpedeneHnvlx uumepsanax 3HauyeHut pH
cpedbl. YHUBEpPCAIbHBIA UHANKATOP UMEET LBETHYIO IIKANy; CpaBHUBAs
IBET YHHBEPCAIBHOIO MHAMKATOPA C I[BETHOM HIKAJIOW, MOXKHO YCTaHO-
BUTH pH 3TOrO pacreopa.

3nas BenmuunHy pH wnu pOH, MOXHO BBIYUCIUTH KOHIIEHTPAIIUIO
noHOB Bojopona [H'] wmm rugpokcup -uoros [OH ] B pactBope (1mmom-
HUM, YTO CPEAy pacTBOpa OOBIYHO BHIPAXKAIOT Uepe3 KOHIICHTPAILIMIO BO-

nopoasbix noHos [H']).

Ipumep 1. Boraucnouts [H'] B pactBope, ecim pH = 5,2,
Pemenue:
Tak kak pH = - Ig [H'], To
-1g [H*] = 5,2. 3nauur [H']=10"* =1/10°* = 6,3 -10°® mous/1
(MOJIB/T — eUHUIIA U3MEPECHUS MOJIIPHON KOHIICHTPAITUH )
OTBeT: KOHIIEHTpallus MOHOB Bojopona [H'] pasHa 6,3 107
MOJIB/TT
Ipumep 2. Beraucauts [H] u [OH ] B pactBope, ecim pOH = 5,2.
Pemenue:

pH + pOH =14, naxonum 3nauenune pH, ono pasno 14 — pOH= 14
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—-5,2=38,8.
Jlanee Takoe ke pelIeHre, Kak U B TIPEIBIAYIIEeM IPUMEPE:
pH =-1g [H"], orcrona
-lg[H]=8,8. [H]=10"®=1/10%% = 1,6-10°momb/n.
Ecmn pOH =52, 10-1g[OH ]=5,2; [OH]=10"?= 6,3 -10° mons/n
OTBeT: KOHIEHTpausi noHOB Bogopoxa [H'] pasma 1,6-10°momns/m, a
KOHI[EHTparws ruapokcua-nonos [OH ] =6,3 -10° mons/n
IMpumep 3.
Konnentpauus moHoB Bojopoaa [H'] B pactBope paBHa 2,3-10°
MOJIB/J1, onipeaenuTh pH pactBopa.
Pemenue:
Tax xak pH = - Ig [H"], moxcrasnsem npusenennoe 3nauenne [H']
B ycroBmsix 3agaun. Toraa pH = - Ig (2,3-107%) = - 1g (0,0023) = 2,64
Otser: pH pactBOopa paseH 2,64.
Konyenmpauyuio 1100020 uona 6 pacmeope 31eKmpoauma Bbl-
qucystoT o popmyie: Cy(nona) = Cy(saekTpoaura) - o - N,
rae Cy(noHa) — MossipHas KOHIIEHTpAIUS HOHA ( MOJIB/JT)
Cum(pnekTposiuTa) — MOJISIpHAsi KOHIIEHTPAIUS SJICKTPOJIUTa ( MOJIB/J)
0L — CTETICHb AUCCOITHAIIUHN AJICKTPOJIUTA
N — KOJWYECTBO JAaHHBIX MOHOB, KOTOPOE oOpasyeTcs MpH IHUCCOlHa-
IIUH OJTHON MOJIEKYJIBI DJICKTPOJIUTA.
Ecau s7eKTpoauT O4YeHb CIa0bli, TO 3HAYECHHWE CTEIEeHH JHCCO-

nuanuu (o) paBHO

Knncec.

o= mﬁl) , Torma Cyi(moHa) = \ Cyr Knnmcc.
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Ipumep 4. Beruucauts pH 0,001N pactBopa rugpokcua HaTpus.
Pemenue:
NaOH — cuiibHBINM AJIEKTPOJIUT, B PACTBOPE paclagaeTcs Ha MOHbI
MPAKTUYECKHU MTOJTHOCTHIO IO CXEME:
NaOH — Na" + OH , cremnenb JAUCCOIMAIMHA MOXKHO IPUHSATH
paBHOM 1.
Komnrentpauus rugpoxcu-uonos [OH ]=0,001 -1 -1 = 10 mons/n.
U3 [H']-[OH] =10 maxomum: [H']= 107*/10° = 10" mons/n
T.x. pH = - Ig [H"], noxacrasnsem nHaiinennoe 3nauenune [H'] = =10

" TormapH=-Ig (10™) = 11.

Mpumep 5. Beruucauts [H'] u pH 0,2 N pacTBopa ykcycHOMH KH-
CJIOTHI.

Pemenue:

VYkcycnHas kucinora (CH3COOH) otHOCUTCSE K CJTa0bIM 3JIEKTPOJIH-
tam, Knuce (CH3COOH) = 1,8-107.

Jlitst crnabbix saextpomntoB Cy(rona) = V Cy- Kince,

momyuaem: [H'] = ¥ C crcoon - Kmuee (cucoony = V1,8-10°-0,2 =
V0,36-10° =1,9-10"° monb/n
Taxk kak pH = - Ig [H*], Torma pH = - Ig (1,9-10%) = - Ig (0,0019)= 2,72

Otser: [H'] =1,9-10°° mous/1; pH =2,72

IIpousBeneHue pacTBOPUMOCTH

TBepaple BemecTBa XapakTepU3y0TCs Pa3INYHON paCTBOPUMOCTBIO

B BoJie. Hapsigy ¢ XopoI11o pacTBOpUMBIMU BEIIECTBAMU CYIIECTBYIOT
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MaJOpacTBOPUMBIC U MPAKTHUYECKU HepacTBOpuMbie. OgHaKO aOCOIIOTHO
HEpPACTBOPUMBIX BEIIECTB B Ipupoje HeT. JIroboe BeliecTBo, XOTs Obl B

HUYTOXHOM CTETIEHHU, HO BCE )K€ 00J1aJIaeT paCTBOPUMOCTHIO.

PacTBOpUMOCTb BellleCTBA OLICHUBACTCS MO KOHILIEHTPAIIMU €r0 Ha-
ChIIIIEHHOTO pacTBopa. KoHIleHTpaliusi HACKIIIIEHHOTO pacTBOpa Majlopac-
TBOPUMOTO WJIM MPAKTUYECKH HEPACTBOPUMOIO BEIIECTBA OYECHbH Maja,
T.€. pacTBOp O4YeHb pasz0amieH. Eciu pacTBOpEeHHOE BEIIECTBO SIBJISIETCS
AJIEKTPOJUTOM, TO OHO B OYE€HBH Pa30aBICHHOM PACTBOPE MPAKTUYECKU

HancJI0 AMCCONNUPOBAHO HA MOHBI.

B HachlllieHHOM pacTBOpPE MPAKTUYECKU HEPACTBOPUMOIO BENIECTBA
YCTAHABIMBACTCA PABHOBECHUE MEXKAY JIBYMs MPOTHBOIIOJIOXKHO HAMpPaB-
JICHHBIMU TIPOLIECCAMU: PACTBOPEHUE U OCAXAEHHE. PaccMoTpum paBHO-
BECUE MEXAY TBEPIBIM OCaJIKOM MAJOPACTBOPUMOM COJM, HAIPUMEP

CaCOg3, u €€ noHamMHu B pacTBOpE:

2+ 2-
CaCO3 5 Ca™ + COg
TBEPIBIU pacTBop

B nacvlwyennom 600HoM pacmeope Manopacmeopumozo CuilbHO2O0

DNIEKMPONUMA NPOU3EEOCHUE KOHYCHMPAYUU UOHO8 NPU OAHHOU memne-
pamype ecmv GeUYUHA NOCMOSHHASL, HA3bIBACMAsL NPOUIBEOCHUEM PAC-
meopumocmu. IIpon3BeaecHNEe PaCTBOPUMOCTH 0003HaYar0T 3HaKoM 1P ¢
MHIEKCOM TOT'O 3JIEKTPOJUTAa, O KOTOPOM HICT peub. s BhIIENpHBeE-
nennoro npumepa:  [Ca®’] - [CO3> ] = IIP (CaCOs).

[TOCTOSSHCTBO ~ MPOHM3BEACHHUS KOHIICHTPAIMH HOHOB CICAYyCT M3

BBIPpAKCHUA 11 KOHCTAHTBI PABHOBCCUA TPUMCHUTCIIbBHO K PABHOBCCHUIO

TBEPAOE BEIICCTBO = €r0 HACBIICHHBIN BOJHBIN PACTBOP:
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J50) 051

_ [Ca®][CO5"]
~ [CaCOq]

[Ca *][CO5* ] =K [CaCO;] = ITP (CaCO3)

ECJ'H/I BCIIICCTBO ABJISICTCA CHUJIIBHBIM BHGKTpOJII/ITOM n MaJjo paCTBO-
pI/IMBIM B BOJIC, TO 3TO BEIECCTBO HAXOAUTCA B CUCTEMC B TBepI[OM BUJIC U
KOHIICHTpAIIUs €ro MPaKTUYECKU ITOCTOSIHHA, U, TAKUM 00pa3oMm, 3Ta Mo-
CTOAHHAs BCIIMYHMHA BKIKOYACTCA B BbIPAKCHHUC JIA KOHCTAHTBI PABHO-

BCCHUA.

BennunHa nipou3BeieHUsT PACTBOPUMOCTH XApPaAKTEPU3YET PaCTBO-
PUMOCTb MAJIOPACTBOPUMBIX U IPAKTUYECKH HEPACTBOPUMBIX BELIECTB
(3JIEKTPOJIUTOB) MPHU MOCTOSIHHOM Temmneparype. 3Hauenus [IP mpuso-

JATCA B CIIPAaBOYHHUKAX U UX JICTKO HaWTH.

[IpousBeneHre paCTBOPUMOCTH MO3BOJISIET BBIYMCIUTH KOHIECHTPA-
M0 HACBIIIEHHOTO PacTBOpA MAJIOPACTBOPHUMOTO WJIA MPAKTHUYECKH HeE-
PACTBOPUMOTO JJIEKTPOJIUTA.

[IpousBeneHre pacCTBOPUMOCTH MO3BOJISIET MTPEABUICTh BHINAJICHUE
0CaJKa, a TAKXKE yCIIOBUS €r0 paCTBOPEHUS:

° €CJIM MPOU3BEICHUE KOHIICHTPAIlUM MOHOB B PAaCTBOPE
npesbliacT Bennuuny [1P, To ocamok BeInaeT;

° €CJIA MPOU3BEICHUE KOHICHTPALIMM HMOHOB B PAacTBOPE
He pocturaet Bennuunsl [1P, ocanok He 0OpazyeTcs;

° €CJIM B HACBIIIEHHOM PacTBOPE UMEETCS OCaJIOK, U MPOo-
V3BEJICHUE KOHLCHTPALIMA MOHOB B PACTBOPE CTAHOBUTCS MEHBIIIEC
BenmuuHbl [1P (k mpuMepy, eciii ouH U3 MOHOB OYAET CBSI3BIBAThH-
Cs B MOJIEKYJIYy WM MaJIOJUCOIMUPYIOIIUM HMOH), OCaJIOK PacTBO-

puTCsL.
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CBsi3pIBAaHHE OJIHOTO M3 HMOHOB MAaJOpacTBOPUMOIO BELIECTBA B
pacTBOpPE B MOJIEKYJIY WM MAJIOJUCOUMUAPYIOIIAN HOH HAPYILIAET PABHO-
BECUE MEXKY OCaJIKOM U PACTBOPOM C NAIBHEUIIIUM MEPEXOIOM OCaJKa B

pactBop. [Ipu mpuinBaHUM K MPAKTUYECKU HEPACTBOPUMOMY KapOOHATy

Kanpuust constHoi kucnotsl (HCI = H + CI7), nons! Bogopona OymyT

cBsi3bIBaThCs ¢ moHamu COg™ oOpasysa cHauana nonel HCO3™, a 3atem
Mosiekyinel H,CO3. OTO mpuBeneTr K HapyHIEHHIO PABHOBECHUS MEKIY
ocagkoM CaCOj3 u ero HOHaMH B PacTBOPE, U MPOU3BEACHUE KOHIICHTPA-
uuy noHoB [Ca 2+][Cng_] cra"eT MeHble [TP (CaCOs), 4To BBI3OBET II€-
pexona ocajika B pacTBOp. M30BITOK COJSHONW KHUCJIOTHI MOJTHOCTHIO pac-

TBOPACT OCaAO0K.

KoHTpoJ1b YCBOCHHUSA TeMBbI
1. PactBopsl (onpenenenue). dusznueckas 1 XuMUYECKasi TEOpUU oOpa-
30BaHUS PACTBOPOB.

2. PazbaBnennbie pacTtBOphl. Hackimennsie pactBopsl. Ilepecshi-
HICHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTBA.

3. TepmoauHaMuKa MpoIEcCa PAaCTBOPEHUS TBEPJOTO BEIIECTBA B
KUJKOCTH. [[BMXKymas cuia pacTtBopeHus. MousipHas 3HTanbOus pac-
TBOPEHUS BEIIECTBA.

4. YkaxuTe CTaJuu, HA KOTOPBIC YIPOUIEHHO MOXHO PAa3JICJINTh
POIIECC PACTBOPEHUS BemlecTBa B Bojie. Kakasi U3 HUX 7151 OOJIBIITMHCTBA
COJIEH SIBIISIETCS DHIOTEPMUYECKUM, a KaKas - S3K30TEPMHUYECKUM MPOIIEC-

com?
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5. Kak Ha3bIBalOTCS peakUnM, UAYIIHUE C BBIJIEICHUEM TEILIA; C I0-
riromenneM Teruia? Kakoy 3HaKk UMEIOT 3HAYEHUS UX DHTAILITNN?

6. Ilouemy Bce KHCIOTBI M LIECIOYHA PACTBOPSIOTCA B BOAE C BBIIE-
JIEHHEM TeIlUIa, a OOJILIIMHCTBO COJIEH — ¢ MOTJIOCHUEM?

7. Hangure B CIpaBOYHUKE COJIb, KOTOPAsi pPACTBOPSETCS C BBIAEIE-
HUEM TeIlIa U OOBSICHUTE IPUYUHY ITOTO SIBJICHUS.

1. IloyeMy 3HTanblKs B3aUMOJCHUCTBUS THUIPOKCHAA HATPUS C
Pa3IMYHBIMU CUJIBHBIMU KHCIIOTAMU UMEET OJIMHAKOBOE 3HAYECHHUE?

10. YUrto sBIsIeTCS NBWKYIIEWM CUIIOM B3JIEKTPOJUTHYECKOW MHCCO-
nuanuu? Kak 3aBUCUT CIIOCOOHOCTH 3JIEKTPOJUTOB K JUCCOIMAIIMU OT
BHJIa XUMH4YECKOM cBsi3u? [IpuBecTu npumepsl.

11. Kakue BemecTBa Ha3bpIBatOT AekTpoauTamMu? [lo kakomy Kpu-
TEPHUIO UX PA3JEAIOT HAa CUJIbHBIE U CIa0bI€ SJIEKTPOJIUTHI?

12. Vka3aTh, Kakue M3 MEPEUUCICHHBIX COCIUHEHUN SBISIIOTCS
AJIEKTPOJIMTAMM M HAIMCATh YPABHEHUS UX JJIEKTPOJIUTHYECKOM HAUCCO-
mumanuu: HNOjz;,  NaOH, FeCl;, C,HsOH, CH3;COOH, CgHg,
A|2(804)3, (CH3)20, CH3COONH4, H3PO4.

13. Uto Takoe koHCTaHTa auccoruanuu? OT Kakux (GakTOpoB 3aBU-
cutaTa BenuunHa? Kakue gakTopbl HE BIUSIOT Ha KOHCTAHTY JAUCCOIMA-
1005004

14. YTo Ha3bIBa€TCS MOHHBIM MPOU3BEICHUEM BOJIbI, €r0 3HAYCHUE
npu 22°C.

15. pH onnoro pactBopa paseH 3, apyroro 6. Onpeaennurb, B KOTO-
POM M3 pacTBOpoB 00beMoM 1 11 koHueHTpauus [H'] Gonblue u Bo CKOJIb-

KO pa3?
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16. Beranciuts [H'] B pactBope, eciu pH = 6,2.
17. Beruuciute pH 0,01N pactBopa ykcycHoi kucioTel. CTeneHb
JHACCOLMAIIMU KUCJIOThI B pacTBope paBHa 0,042,
18. Onpenenuts pH pactBopa, B 1 1 koToporo coaepxurca 0,1 r
TUJPOKCHUJIA HATPUSL.
19. Uto Ha3pIBaeTCS MpPOU3BEACHUEM pacTBOpUMOCTU? KakoBbI yc-
JIOBUSI 00pa30BaHUs U PACTBOPEHUSI OCAIKOB?
20. CocTaBUTh MOHHBIE U MOJIEKYJISIDHBIC YPABHEHHS CIEIYIOIIUX
peaKIuii:
a) CH3;COOH + NaOH = ...
0) Zn(OH), + HNO3 = ...
B) CuSO4 + H,S = ...
r) BaCO; + HCl = ...

Hpuaoxenue

HpOI/ISBeI[eHI/Ie paCTBOpI/IMOCTI/I MaJIOpaCTBOpI/IMBIX BCIIICCTB
(pu 18-25°C)

BemecTBo I1P BemecTBo ITP

AgBr 6 10713 Cr(OH); 1107
AgCN 710" Cu(OH), 6 107%
Ag,S 6 10° Fe(OH), 1107
AgSCN 1,1-107% Fe(OH), 1107
AgClI 18107 Mg(OH), 6 107"
Agl 1,1-107*° Mn(OH), 1107
Al(OH), 1107 Ni(OH), 1107
Ca(OH), 8107 Zn(OH), 1107
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Cd(OH), 1107 Co(OH), 2°107"°
CuS 110 FeS 1 102
CdS 1:107%° CoS 1 102
ZnS 1107 MnS 1105
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5.2. 'maposaus coJiei

Coun, moaBepraumuecs ruJipoau3y

I'maposmn3om Ha3bIBaCTCA 0OMeHHAs PEaKIs JIIDOOTO BEIIECTBA C
BOJION («THIPO» - BOJIA, «JIU3UCY» - pa3okeHue). ['uaponus comei - ya-
CTHBIN CJIy4ail JAHHOTO MPOIIECCa, MPUBOAIINN K TOJTHOMY Pa3jioxke-
HUIO COJIM WJIM U3MEHEHUIO €€ COCTaBa, MPU 3TOM HanboJiee BaKHbIM
CJIEJICTBHEM IIpolecca TUIpOoIn3a Colu sABisieTcss u3MeHenue pH cpeabl
[IpY MPOTEKAHUH TAHHOT'O TTpolecca.

JIBMKylIer CUIIOM Mpouecca TUuApOInN3a SBJISECTCI C8A3bl6AHUE UO-
HO08, 00pa3yIOWUX COb, 6 MOJIEKYJIbl UIU UOHBL C1AD020 IIeKMPOIU-
ma.

Takum o00pazoM, BO3MOXKHOCTH M 3P(PEeKTUBHOCTH Ipolecca
THAPOJIN3A OIpeeNaeTcs HA0OPOM HECIOKHBIX MPABWUIL:

s 'mnponmsy monaBepraroTcs coyid, oOpa3oBaHHBIE C1abOu Ku-
caomou unv caaovim ocrHosanuem. (Conu, B COCTaB KOTOPBIX
BXOJAT OCTAaTKU TOJBKO CHJIBHBIX JJIEKTPOJUTOB, TUAPOJIU3Y HE
MOJBEPTAIOTCHL.

“*Ecnm conb COMEpKUT OCTATKA 00HO20 CIA00TO SJIEKTPOJINTA,
TO MPU OOBIYHBIX YCJIOBHUAX B C CIy4ae MHOTO3apsiAHBIX MOHOB
TUIPOJIN3 TPOTEKAET, KAK MPABUIIO, TOJIBKO HO HEPEoll cmaouu u
oopamumo.

“*Ecimm conp oOpa3oBaHa Kak clIaboi KUCIOTOHM, TaK M CJIA0BIM
OCHOBAaHHMEM WJIM MPOJYKTHI TUAPOIIN3A BEIBOJATCS U3 chephl pe-
aKIIMH B BUJIC MAJIOPACTBOPUMOTO HWIIH JIETYYETO COCTUHEHHUS, TO
TUAPOJIU3 MPOTEKAET O KOHIIA, T.€. 10 0Opa30BaHUsI UCXOIHBIX

CI1a0BIX 9JICKTPOJIUNTOB, U Heoépamwno.
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3anmuch MpoueccoB TUAPOJM3a. XapaKTep cpeabl B
pacTBoOpax coJjieil, MoJABePralIuXca FHAPOIN3Y

[Ipu 3anucy peakiuii ruIpoan3a pa3aIndaroT TpU (POPMBI:

1)  cokpawennas uonnas ¢oopma - MOKa3bIBACT JIMIIb Yac-
THUIIBI, HEIOCPEICTBEHHO YUaCTBYIOIIUE BO B3aMMO/ICHCTBHH;

2)  noanas uonHas ¢opma - BKIIOYACT, TIOMUMO BBIIICYKa-
3aHHBIX, TaK)KE YaCTHUIIbI, HC MPUHUMABIINE y4acTHS B IpoOIlEcCe,
T.€. MOHBI, PUCYTCTBYIOIIHNE B PACTBOPE, HO OCTABIIHNECS HEH3-
MEHHBIMH KaK J10, TaK U TOCJIC PEaKIHH;

3)  monexyasipuas popma - yCIOBHAsS, TOCKOJIBKY peaibHO
B pacTBOpPE BCE YACTHUIIBI HAXOMSTCS B BHUJE, COOTBETCTBYIOIIEM
TOJTHOW MOHHOU opme. [107T0KUTETBHO M OTPUIIATEIIHFHO 3apsKEH-
HbIC MOHBI OOBETMHAIOTCS B HEUTPAJIbHBIE YACTHIIBI. 3aIMCh TI03BO-
JseT B 0oJiee KOMITAKTHON (hopMe MPEeICTaBUTh Pe3yJIbTaT MPOIeC-
ca THAPOJIN3a, KOHCTAaTHPOBATh 00pa30BaHKME KHUCIIBIX U OCHOBHBIX
COJIeH;

4)  cnedyem nomHums: IPA PACTBOPCHHUH COJIM B BOJE IIPO-
1[ecCy TUIPOIU3a TPEAIIECTBYET MPOIECC AIECKTPOIUTHUECKON
JMCCOLIMAITAN ATOTO BEIIECTBA, TOATOMY HEOOXOIUMO:

@ HalmucaTh ypaBHEHHE TIpollecca DJICKTPOTUTHUSCKOMN

JTUCCOLIMAIIAN COJIH;

@ BBIJICINTh MOH (MOHBI), SBJISIOIIUECS OCTAaTKAMH C1a00-

20 DIIEKTPOJINTA;

@ 3amycaTh B3aMMOJICHCTBUE ATOr0 MOHA (MOHOB) C BOAOM

B COKPBIICHHOW WOHHOM, MOJHOW MOHHOW M MOJICKYJSIPHOU

dbopmax;

@ Xxapakrep cpenbl (Kucias, HEWTpalbHas, WIEJIOYHAs) U
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obiacte pH B pacTBOpe conm (HanOoJiee HATJISIIHO BBISBIIS-

IOTCSI TIPY 3aITACH COKPANEHHOW HOHHOHN (POPMBI).

Ilpumep 1.

Hanucamyv peaxkyuro cudponu3a Memacuiukama Hampus

a) MPOIECC IIEKTPOTUTHUECKON AUCCOIUAIIUN COJIH:

Na,Si0; — 2Na* + SiOz”

Cob MOXHO TIPEACTaBUTh KaK Pe3yibTaT B3aUMOJCHCTBHUS OCHO-
Banus NaOH (cunbHbIN 251ekTponuT) ¢ kuciaoroir H,SiO3 (cnadwlii 2i1ek-
tposut). Yeproit Boygener o SiOs” Kak OCTATOK CIAGOr0 IEKTPOIIH-
ta H,SiO;. CuenoBarensHo, non SiO3” 6ymeT 3a6uUparh y MOICKYIIbI
Bogsl HOH mon H' u mpucoequHATs ero K cede; IpH 3TOM B PacTBOP IO-
CTYIUT CBOOOIHBIN noH OH .

0) MOCKOJIBKY COJIb COJICPKUT JABYX3aPSIHBIM OCTATOK 00HO20 Clia-
O0Oro HJIEKTPOJIUTA, THAPOIN3 MPOTEKAET MO MEPBOM CTAIWU, T.€. C MIPHU-
COCJIMHEHUEM K MOHY Si032' oxuoro vona H', u 00paTUMo:

Si0;* + HOH S  HSiO;* + OH

D710 cokpalieHHas noHHas (Gopma, TOoKa3bIBaroIas CyTh Mpollecca,
MPOTEKAIOIIETO B PACTBOPE.

Takum oOpa3om, B pe3ynbrare Tuapoiusa coim Na,SiOz B pacTBop
MOCTYIAlOT CBOOOJHBIC (TOYHEe, ruapaTupoBaHHbie) noHbl OH', co3na-
eTcs 1eouHas cpefa (oomacts pH>7).

B) JIJI 3alIUCH TIOJTHOM MOHHOW (hOPMBI, XapaKTEPUIYIOIIEH 1o/IHbll
UOHHBILL coCcmas pacmeopa N0 W TOCJe peakinu, J00aBUM B JIEBYIO U
MpaByl0 4YacTh YpPaBHEHUS, COOTBETCTBYIOIIETO COKPAIICHHOW HOHHOU

+
¢dopme, nonsl Na', He MPUHKUMABIINE Y4aCTUsI B TIPOIIECCE:
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2Na* + SiOs” + HOH S 2Na" + HSiOs*” + OH

T') 3alUIIEM MOJEKYJAPHYI0 GOopMy, 0OBEANHUB MOMAPHO MOJIOKHU-
TEJILHO W OTPHUIATEIHLHO 3apsHKEHHBIC YacTHUIBI ¢ 00pa3oBaHMEM HEH-
tpanbHbIX: Na,SiO; + HO S  NaHSiO; + NaOH

Takum o00pa3om, B pe3ysibTaTe TUAPOJIM3a COJH, OOpPa30BaHHOM
C1aO0U KUCI0OMOU U CUIBHBIM OCHOBAHUEM, MPOTEKAET M0 aHUOHY; 00pa-

3yETCA Kucaas colib. B pacTBOpE COJIM CO3/IAETCA welouHas Cpeaa.

Ipumep 2. I'maposu3 xy10puaa aJlOMUHUS

a) MPOIIECC AIEKTPOTUTUUCCKON JUCCOLMAIIUU COTIU:

AICl; > A" +3CI

Conb MOXXHO MPEJACTaBUTh KaK pe3yJibTaT B3aUMOJCHCTBUS OCHO-
Bauus Al(OH); (crmaosiii anexktposut) ¢ kucinoroit HCl (cumbHBIN 211ek-
TpoauT). UepToi BbIICICH MOH AlI’* kak ocraTok c1aboro AJIEKTPOJIUTA
AI(OH); . CieoBatenbho, non Al** Gymer 3a6upath y MOJIEKYIIbI BOJBI
HOH wnon OH u npucoeauHATh €ro K cede; mpu 3TOM B pacTBOP MOCTY-
UT CBOOOIHbIH non H.

0) OCKOJIBKY COJIb COJAEPKUT TPEX3apsHbIA OCTATOK 00HO20 Clia-
OOro 3JEKTPOJIUTA, TUPOJIU3 MIPOTEKAET MO MEPBOM CTaUHU, T.€. C IPHU-
COCJIMHEHUEM K HOHY AI** oxroro nona OH ™, u 00paTUMO:

AP + HOH S AIOH* + H'

DTO cokpaileHHas UoHHasi (hopMa, MOoKa3bIBaKoIas CyTh Mpolecca,
MPOTEKAIOIIETO B PACTBOPE.

Takum 00pa3oM, THAPOIU3 MPOTEKAET MO KATHOHY; B pE3yjbTaTe
THUJPOJIM3a COJM B PacTBOP MOCTYIAIOT CBOOOJIHBIE (TOYHEE, TUAPATH-

poBanHbIe) noHEI H', co3naercs kucnas cpena (o6macts pH<T).
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B) JIJIS 3aMCH TIOJTHOM MOHHOM (hOPMBI, XapaKTePHU3YIOIICH 10/IHblIL
UOHHBIIL COCMA8 pacmeopa N0 W TOCJE peakluu, 100aBUM B JIEBYIO U
MPaByl0 4YaCThb YPAaBHEHHS, COOTBETCTBYIOLIETO COKPAIEHHOM HOHHOU
dopme, monel Cl', He mpurMMaBue yuactus B mpoumecce:  AIFT +
3CI'+ HOH S AIOH*" + 3CI + H'

T') 3alUIIEM MOJEKYJAPHYIO0 GOopMy, OOBEIUHUB MOMAPHO MOJIO0KHU-
TEJILHO W OTPHUIATEIHHO 3apsSHKEHHBIC YAaCTHUIBI ¢ 00pa3oBaHUEM HEH-
tpanmeHbix: AICl; + HO S AI(OH)CI, + HCI

Takum o00pa3om, B pe3ysbTaTe TUAPOJIM3a COJH, OOpPa30BaHHOM
C1aObLIM OCHOBAHUEM W CUIILHOM KUCJIOTOW, 00pa3yeTcs OCHOBHAs COJlb.

B pacTBOPEC COJIH CO3MACTCA Kucias Cpcaa.

Hpumep 3. I'mapou3 kapooHATA AMMOHMS

(NH,),CO; — 2NH,” + CO5”

Conp comepxut octatku cimaboro ocaoBanus NH;OH u crmaboii
kuciotel H,CO3. CrnenoBarenbHO, THAPOJIN3 MPOTEKAET KaK MO0 KaTHOHY,
Tak ¥ 1o aHuOHYy. [Ipw >TOM monHas W CoKpalieHHass WOHHBIE (HOPMBI
COBIAJAIOT TI0 BUY, TOCKOJIBKY BCE MPUCYTCTBYIOIINE B PAaCTBOPE MOHBI
NPUHUMAIOT Y4acTHe B MPOIECCe:

MoHHas (popma:

2NH," + COs* + 2HOH — 2NH,OH + H,CO;

MOJIEKYJIsipHas popma:

(NH,;),CO; + 2HOH — 2NH,OH + H,CO; nnm

(NH4),CO; + 2HOH — 2NH3t + CO,1 + 3H,O0.



102

Takum o0pa3oMm, B pe3yibTaTe THAPOJW3A COJIM, OOpa3oBaHHOU
C1AObLIM OCHOBAHUEM W Cc1abolU Kuciomou, o0pa3yroTcs ciadble KUCI0Ta
Y OCHOBaHHUE. XapaKTep Cpelbl B paCTBOPE COJU OJM30K K HEHUTpaIbHO-
My( CMEIIEHHE B KHUCIYI0 WIH HICJIOYHYIO 00JIaCTH OMpPEnesseTcs: CoOT-
HOIIICHUEM CHUJIbI 00pa3yeMbIX JIEKTPOIUTOB).

MHuorue conu, oOpa3oBaHHbIE C€la00 KUCJIOTON U CiIabbIM OCHO-
BaHHUEM, B PACTBOpPE HE CYIIECTBYIOT, TaK KaK MOABEPTatOTCA THAPOIU3Y
U, CJICIOBATENIbHO, pa3iaraloTcsi B MOMEHT 00pa30BaHMUsI.

Counb TUAPONIU3YETCA HOTHOCMbIO U He0Opamumo, KOraa IpoayKThl
TUAPOJIN3a BBIBOAATCSA M3 chephbl peakiuu (pacTBopa) B BHJIIEC Majopac-

TBOPHUMBbIX HJIA JICTYUYHUX COGI[I/IHCHI/IfI.

Biusiaue ¢axkTopoB Ha mpouecchl TUAPOJIUA3A
DddhexTUBHOCTH TpoIlecca THAPOJIN3A OINPEACISIETCS CTeNeHbIo
ruapomn3a h, koropas mokassIBaeT, Kakas JIOJIs MOJICKYJI (B JIOJISIX €IH-
HUIIBI WK MPOIIEHTaX OT OOIIEro KOJWYeCTBa B pacTBOPE) MOJBEPIach

THJIPOJIN3Y:

h= 5" x100%

Cobwy .

dakTophl, BIUSIONIUE HA CTETICHb THIPOJIN3a:
o NpUpoJia COJM, a UMEHHO CHJIa KHUCJIOTHI U CHIIA
OCHOBaHMs1, 00pa3yIoIKNX COJIb;
o TEMIEPATypa;
. KOHIICHTpAIHsI COJIN

o XapaxkTep Cpebl.
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BiiusiHue NPUPOabI COJTH HA CTeNeHb IUAPOJIn3a

Crenenb ruapoiu3a TeM OOoJblIe, YeM cliadee KUCIOTa WM OCHO-
BaHUE, 00Pa30BaBIINE COJIb.

CreneHb TUIPONIN3A HO KAMUOHY YBEINYUBACTCS B PSIY:

Cd* < Mg®* < Mn** < Fe*" < Co™ < Ni* < NH," < Cu** <
< Pb™ < zZn* < AP < Cr** < Fe*

CremneHb TUIPOJIN3A RO AHUOHY YBEIIUUUBACTCS B PAIY:

F < NO, < CH;COO <HCO; < HS < SO5 < HPO,” <
COs* < PO,” < S* < S0y

Oco0eHHO CHIIBHO THAPOJM3YIOTCS COJH, OOpa3oBaHHBIEC CIIa0OM
KHCJIOTOM M CWJIBHBIM OCHOBaHWEM. OJIHaKo Nake B 3TOM Clydae CTe-
IIeHb THAPOJIN3a HeBelMKa M He mnpeBbimaet 1%. Iloatomy npu mpuro-
TOBJICHWU BOJIHBIX PACTBOPOB COJIEH pEaKIUSIMU THUIAPOJH3a OOBIYHO
peHeOperaroT.

B HEKOTOpPBIX clydasiX THIPOJIHM3 CONH, 0Opa30BaHHOM ClIab0N KH-
CIIOTOH W ciabbIM OCHOBAaHHMEM, MPOTEKAeT MPAKTUYECKH J0 KOHIIA, TO
€CTh J10 00pa30BaHUs MCXOJHBIX CIIA0BIX AJECKTPOIUTOB. DTO MPOUCKO-
IUT B CIlydasx KOrja MPOJYKTHl THAPOJIN3a BBIBOAATCS U3 cpepbl peak-
IIUU B BHJIC MAJIOPACTBOPUMOTO BEIIIECTBA WIIH rasa:

ALS; + 6H,0 — 2AI(OH)sd + 3H,ST

Takue conmu B BOJHBIX PacTBOpaxX HE CYIIECTBYIOT, UX HEJIb3s I1O-
JYyYdUTh TI0 PEAKIMU OOMEHa B BOJHBIX PACTBOpax (TUIPOJM3YIOTCS B
MOMEHT 00pa30BaHHUsA), MOATOMY HMX IMOJIy4arOT OE3BOJHBIM ITyTEM, Ha-
npumep, criekanueM. [Ipumepom Takux cojieil MOTYT CIYXKHUTh CylIb(H-

3+ 3+ 3+
Ibl, CyIb(GUTHI, KapOoHaThl 1 MeTacwmukatel Al°, Cr | Fe™ .
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BiiusiHMe TeMIepaTyphbl HA CTeNeHb MUAPOJIN3a

Y4uuTeiBas, 4TO MPOLIECC TUAPOJIA3A - SHAOTEPMHUYECKAs PEaKIu,
CIIETyeT 0’KMJIaTh, YTO MOBBILIEHUE TEMIIEPATypPhl CIOCOOCTBYET CMeEllle-
HUIO XMMUYECKOTO PaBHOBECHUSI JAaHHOTO 0OpaTUMOro mpolecca BIIPaBo,
T.€. B HAIPABJIEHUH YCUJICHUS THAPOIN3a. ITO BBIPAXKAETCA KaK B yBEIIU-
YEHUU CTENEHU TUAPOJM3a IO MEPBOM CTAINH, TaK U B BO3MOKHOCTH
TUAPOIN3a N0 MOCIEAYIOIHUM CTaausAM (€CIM THAPOIU3 IPOTEKAET I10
KAaTHOHY MHOT'OKHCIIOTHOTO OCHOBAHHUS WJIM 110 aHHOHY MHOT'OOCHOBHOU
kuciotsl). Tak, ruaponu3 kapOoHaTa HATpUsl, KOTOPBIA HPU OOBIYHBIX
YCIIOBUSIX MPOTEKAET JIUILb 110 IEPBOM CTAANU:

Na,CO; + HOH S NaOH + NaHCOg,

IpU HarpeBaHUM YCWIMBAETCSI, U B pe3ysibTare oOpa3oBaHUs
H,CO3 Ha BTOpOIi cTaguu mpoiecca:

NaHCO; + HOH S NaOH + H,COj

BbIAENsieTCs yraekucsii raz COy:

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

Bansinve KOHUEHTpaMu coJiu (pa30aBjieHHs) HA CTENEeHb T'M/I-
poJm3a

B cootBerctBum ¢ npuniunom Jle-IllaTenbe mo0aBieHUE BOJBI,

MPUBOJSAIICEC K YMECHBIICHUIO KOHIEHTPAllMM B PAcTBOPE IPOAYKTOB

TUJPOJIN3a, CIOCOOCTBYET CMEIICHUIO XUMHUUYECKOIO PaBHOBECUS peak-

I[IMH BIIPpaBO, T.C. B HAIIPABJICHUH YBCIIMYCHUA CTCIICHU IT'MAPOJIH3a COJIM.
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Biansinne 100aBOK KHCJI0THI WM HIEJIOYHM HA CTENEHb
TUAPOJIN3A COJIH
I[Ipu 06paTUMOM THAPONIN3E COEH B PacTBOP MOCTYMalT HoHBI H'
(ecnu runponu3 uuet no anuony) wim OH (eciau ruaponus uaeT no Ka-
THOHY), TIOATOMY J00aBJICHHE KUCJIOTHI UM OCHOBAHUS MOXKET CIOCO0-
CTBOBATh MOJABJICHUIO WJIN YCUJIEHUIO TUAPOIIN3a COJIU B COOTBETCTBUU C
npuHuunoMm Jle-Illarenese. Tak, B mpouecce ruapoin3a MeETaCHJINKaTa
HaTpus (CM. BBIIIE)
Si0> + HOH S HSIOs* + OH
n00aBJICHHE IIEJI0UM TPUBEAET K MOAABICHUIO TUIPOIU3a COJH, a B
pPEaKIMU ¢ Y4aCTUEM XJIOPU/Ia ATFOMUHUS (CM. BBIIIIE)
AP + HOH S AIOH* + H'
no0aBlieHWE IEJI0YH, HANpPOTHB, YCWIUT MPOIECC THUAPOIU3a
BCJICIICTBHE CBs3bIBaHMS noHOB H' ¢ 06pasoBanmem monekyn H,0 u, co-

OTBCTCTBCHHO, CMCIICHUA PABHOBCCHUA PCAKIINHN BIIPABO.
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KoHTpoOJIb YCBOCHUSA TeMBbI

1.  UYto Ha3bIiBaeTcs rujipoian3oM? MOXKHO JIM Ha3BaTh TMAPOJIH-
30M peaKIINIoO B3auMoIehcTBUS Oapus ¢ Boaoi? OTBET 000CHYHTE.

2. Uro sBasercs ABWXKYyIIEeH cwion ruaponusa? Ilouemy ruapo-
JU3y HE MOABEPraroTCsa COJIM, 0OPa30BaHHBIC CUILHON KHUCIOTOM U CHUIIb-
HBIM OCHOBaHUEM?

3. B xakowm ciyuae rumaposu3 mpotekaer Heoopatumo? [louemy
TaKue COJIM HE CYIIECTBYIOT B pacTBope? Kakue BeliecTBa 00pa3ytorcs B
pesyabTaTte B3aumojeicTBus xjopuna xpoma (ll) ¢ cyneduaom Ha-
Tpus: a) cyiabdua xpoma (111); 6) ceporomoposa u ruapokcu xpoma (I11).
OTBET NOATBEPAUTE YPABHEHUSAMU PEAKIUA.

4. Tlouemy noGaBieHHE TUTHEBOW COJbBI (TUApOKapOOHATa Ha-
TpUsA) B TECTO CIOCOOCTBYET €ro paspbixyieHut0? OTBET NMOATBEPIUTE
YPaBHEHUEM PEAKIIHH.

5.  Pacnonoxwute conu B MOPSJKE YBEIWYEHHS] CTEIEHU THUAPO-
Jv3a 10 MEepPBOM CTaIuK PU OAUHAKOBBIX YCIOBUSX: a) CYIb(DUT HATpUS,
MEeTacuIMKaT HaTpus, opTodocdar HaTpus, CyJbpua HATpU, KapOOHAT
Hatpus; 0) xmopun xenesa(ll), xmopun amromunus, xiaopun xenesa(lll),

XJIOpUJT IMHKA, XJ0pua marHusa. OTBEeT 000CHYHTE.

6. [IpuBecTn nmpuMepsl paCTBOPHUMBIX B BOJE COJIEH, Cpella pacTBO-
POB KOTOPBIX HEUTpaIbHasA, KucJas, meaoyHas. Hanucate ypaBHEHUS UX

TUIPOJIN3a B MOJIEKYJIIPHOM U MOJIEKYJIIPHO-MOHHOM BHJIE.

7. IlpuBecT mpUMEPHI COJIEH, THAPOJIU3 KOTOPBIX HUIET TOJIBKO IO
KaTUOHY, TOJIBKO 10 aHUOHY, MO KaTHOHY W 110 aHUOHY OJIHOBPEMEHHO.
Hanucare ypaBHEHMS X TUAPOJIN3A B MOJIEKYJIIPHOM HMOJEKYJISIPHOM-

HMOHHOM BHJAC.
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8. IlpuBectu mpumepbl COJIEW, TUAPOIN3 KOTOPBIX BO3MOXKEH IO
OJHOM, IBYM M TpeMm CTyleHsM. HammcaTe ypaBHEHMS MX THAPOJIU3a B

MOJIEKYJISIPHOM M MOJIEKYJISIPHO-HOHHOM BHJIE.

9. HanmucaTh B MIOHHOM U MOJIEKYJIIPHOM BHJI€ YPaBHEHUS THUIPO-
JM3a COEMHEHUM, 00pa3yIoluXcs NPy B3aUMOJEHCTBUM: a) CyJib-
¢dara xpoma (II1) u kapObonaTa HaTpusi O) HUTpaTa ATIOMUHUS U CYyIbDU-

Jla KaJus.

10. Kak Bimusier nodasnenue pactBopoB KOH, ZnCl, , Na,S, cos-
HOM kuciaoTel 1 TBepAoro NaCl Ha ruaponn3 kapOoHaTa Kamus (THIPOIN3
YCUJIUBACTCS, OchadiseTcs, BIUSHHUSA He HaOmomaercsa?). OtBer 00oc-

HYWUTE.

11. Kak Biusier no6asienue pactBopoB NaOH, Na,COs, Al,(SO4)3,
cepHoii KuCIIOThI M TBepaoro K,SO, Ha ruaponu3 xjaopuaa 1uHKa (THI-
pPOJNN3 YCWIIMBAETCS, OCJIa0sIeTcs, BIUSHUA HEe HaOmomaercs?). OTBer

00OCHYMTE.

12. Hanucath B MOJIEKYJIPHOM U MOHHOM BHJIE€ YPABHEHUS TPEX
cTaauii ruaposnsa xjopuaa xkenesza (I11). O0bACHUTE, TOYEMY TIPU KOM-
HAaTHOM TeMIIepaType THAPOJINU3 UAET TOJBKO MO MEPBOM CTaauu, a MpHU

KHUIYCHHUH paCTBOPA — IO TPEM CTAAHAM.
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5.3. [IlpuroroBjieHue PacTBOPOB 3aJaHHOU
KOHIEHTPALlUH.
OCHOBHBIE THIILI PACYETHBIX 32124

Beenenne

PactBOp, B mepByr0 o4yepenb BOIAHBIN - 3TO CPEZa, B KOTOPOU IPO-
TeKaeT OOJBIIMHCTBO (mpuMepHO 99%) BCeX U3BECTHBIX XMUMUUYECKUX U
Ononornueckux mpoieccoB. HeoOX0quMOCTh MCCIIEIOBAHUS U UCTIOJb-
30BaHUsl PACTBOPOB IMPHU BBHINOJHEHUU KYPCOBBIX, AUIUIOMHBIX paloT, a
TaK)Ke B Oyayliel HaydHOW U Npo(ecCHOHaNbHON NeATENbHOCTH MPETy-
CMaTpUBAET 3HAHHE OCHOBHBIX CIIOCOOOB BBIPAXXEHUS KOHIIEHTpALUU
pPacTBOPOB, YMEHHUE MPUTOTOBUTH PACTBOP 3aJaHHON KOHIEHTpalUU pa3-
JUYHBIMU CHOCOOAaMHM, BBIMOJHUTH HEOOXOJIMMBIE ISl 3TOrO PaCUEThI.
[IporpamMma kypca xumMuu o0ieo0pa3oBaTeIbHON CpeAHEN IIKOJIbI Mpe-
AyCMaTpUBAET, KaK MPaBWIO, PEHICHUE MPOCTEUIINX 3a/lay JaHHOTO TH-
na ¢ UCIOJIb30BaHUEM MOHATHS «MaccoBas 10Js». [lepedyens ko, B Ko-
TOPBIX pean3yeTcs yriyOJeHHOE U3YUEeHUE XUMUH, B TOM YHUCJIE B IIJIaHE
paccMaTpUBaeMbIX 3ajay, HEBEIUK. B CBS3M C 3TUM pacyeTsl MO MNpHu-
TOTOBJICHUIO PAacTBOPOB 3a/JIaHHOM KOHLEHTPALUU SIBIISIOTCS OJHUM W3
HanOosee CIOXKHBIX Pa3leioB BY30BCKOM IuCHUIIMHBI «Heopranuue-
CKasl M aHaJIUTU4YECKass XuMus». [loMolb B U3ydeHUU 3TOro paszjiena, B
NEPBYIO OYepe/lb ISl CTYACHTOB 3a04HON (PopMbI 00yUeHus, OECCIOPHO
HEoOX0oauMa.

OneIT aBTOpa, OCHOBAHHBIM Ha TPENOJABAaHWU B IIKOJAX Kypca,
CBA3aHHOI'O C PEUICHUEM CJIOKHBIX XMMUYECKHUX 3a/1ad, U 00YyYEHUHU CTY-

JACHTOB B BY3€ IIO3BOJIACT CACIIATb BBIBOJA O TOM, HTO COBPCMCHHBLIC
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IIKOJIbHUKH U CTYJEHTBI IPEAIOYUTAIOT MBICIUTH aITOPUTMUYECKHU, YTO
BITOJTHE €CTECTBEHHO C YYETOM KOMITBIOTEPHU3AINHU O0yUCHUSI.
NMEHHO TakoW MOAXOJ PEAN3YyeTCs B TAHHOM PYKOBOJICTBE K BbI-

IMOJIHCHHIO PpACYCTOB YKA3aHHOI'O TUIIA.

OcCHOBHBIE NOHSATHS U onpceacJaICHusA

PacTBoOp (MCTUHHBIN) - 3TO TOMOT€HHAas (OTHOPOJHAsA) CUCTEMA TIe-
PEMEHHOTO COCTaBa, COCTOSIIAasl U3 JIBYX WM 00Jiee KOMIIOHEHTOB H
MPOAYKTOB UX B3aUMOJICHCTBUSI.

Hampumep, BOIHBIN pacTBOP CEPHOU KUCIIOTBI COCTOUT U3 MOJIEKYJI
H,0, H,SO, u mpoxykToB mx B3amMopeiicTBusa: moHoB H30", HSO,,
SO,”.

ArperaTHoe COCTOSIHUE pacTBOpa MOXKET ObITh XXKUAKUM (Hampumep,
pacTBOpPBI KUCJOT, IIEJIOYE), TBEPABIM (CIUIaBbl), ra3000pa3HbIM (BO3-
oyX).

PacTBopuTeb B CMECH BEIIECTB BHIACISIOT MO NPU3HAKAM:

a)  €clid CMEIIMBAaeMbI€ BEIIECTBA HAXOSATCS B pa3HbIX arperar-
HBIX COCTOSIHUSIX, TO PACTBOPUTEIIEM SIBIISIETCSI BEMIECTBO, arpEraTHOE CO-
CTOSIHUE€ KOTOPOTO COBIAJA€T C arperaTHbIM COCTOSIHUEM MOJYUYEHHOTO
pactBopa.

Hanpumep, npu CMELIEHUU COJIM U BOJABI PACTBOPUTENIEM SIBIISIETCS
BOJIa, MTOCKOJIBKY TMOJIYUYE€HHBIN PacTBOP MPECTABISET COOOM KUIKOCTb.
[Tanmaguii, HACBIIIIEHHBIM BOJIOPOJOM, SIBIAETCS PA3HOBUIHOCTHIO TBEP-

JIOTO pacTBOPA, PaCTBOPUTEIH - OJ1arOpOHBIN MeTall Hajaaui.
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0) ecau cMelIMBacMbIE BEIIECTBA HAXOASATCA B OJMHAKOBBIX ar-
pEraTHBIX COCTOSIHUSX, TO PACTBOPUTEIIEM SIBJISIETCS BEIIECTBO, KOTOPOTO
B3SITO OOJIBLIE.

Tak, B cMecu CIUPT — BOJA PACTBOPUTEIEM MOXET SBJISATHCS KaK
TOT, TaK U APYrod KOMIIOHEHT CMECH B 3aBUCHUMOCTH OT UX KOJHUYECT-
BEHHOI'0 COOTHOIIEHUS. TO e camMOe MOXHO CKa3aTh O CIUIaBax MeETaj-
JIOB, CMECSIX T'a30B (B YACTHOCTH, B COOTBETCTBUU C ONPEACICHUEM, B CO-
CTaBE BO3/lyXa PACTBOPUTEIIEM SIBIISIETCS a30T).

PacTBOPUMOCTBIO HA3bIBAETCA CIIOCOOHOCTh YaCTHUI[ BEILIECTBA
(MOJIEKyJ, aTOMOB, HOHOB) PaBHOMEPHO PACHpPENEIAThCS B 00bEME pac-
TBOPUTEIS.

PacTBOpUMOCTh MOKET OBITH OTPAHUYECHHOMN WJIM HEOTPAHUUYCHHOM.
B cnydae orpaHMueHHOW PAcTBOPUMOCTH YUYHUTHIBAIOT KOI(PPUIMEHT
pacTtBopuMocTH (S), XapaKTEpU3YIONNH MaKCUMAIBHYIO MAacCy Bellle-
cTBa (B rpaMmax), criocooHyto pacTBopsAthcs B 100 r Boabl (MM MHOTO
pacTBOpUTENS) MpU ONpeNeiIeHHON Temiieparype. B ciaydae rasos pac-
TBOPUMOCTH BBIPAXKAIOT MaKCUMaJIbHbIM O0OBEMOM Tra3a (B JIMTpax), Ko-
TOPBIN pacTBOpsieTcs B 1 J1 BOJBI (MUJIX MHOTO PACTBOPUTEIS) MPH TaHHBIX
TEMIIepaType U 1aBJICHUU.

C y4eToM HCKJIIOYUTEIBHON POJIU BOJBI KaK PACTBOPUTEIIS B J1aJb-
HeleM 00CyKIeHnnu OyayT pacCMaTpUBaThLCS JUIITL BOJHBIE PAaCTBOPHI.

TBepabie BeliecTBa MO0 PAaCTBOPUMOCTH B BOJI€ IIPU OOBIYHBIX YCIIO-
Busax (temmneparypa 20°C) MOKHO MOApPa3ACIUTh HA XOPOUIO PaCTBOPH-
mbie (S > 1 1), manopactBopumsie (S = 0,01 - 1,0 1) 1 npakTUYECKU He-
pactBopumbie (S < 0,01 1). Ilpu 3TOM cremyeT MOMHUTH, YTO HENB3S
MOJIHOCTBIO OTPULIATh PACTBOPUMOCTH KaKOro-11M00 BElIECTBA, aOCOJIOT-

HO HEPACTBOPUMBIX BEIIECTB HE CYLLECTBYET.
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[IpumepoM MajopacTBOPUMBIX B BOJIE BEIIECTB MOTYT CIIYKHUTh
TBEP/IbIC BEILIECTBA: TUIIC, CYyJIbh(haT CBUHIIA; )KUJIKUE BEIIECTBA: TUITUIIO-
BbIH 2¢up, OEH30I1; ra3000pa3HbIC BEIIECTBA: METaH, a30T, KUCIOPO/.

[IpumMepom XOpoIIO0 PaCTBOPUMBIX BEIIECTB B BOJE MOTYT CIY>KHUTh
TBEp/IbI€ BEIIECTBA: caxap, MEAHBIN KyNOpOC, TUIPOKCUT HATPUS; KHUI-
KHE BEIIECTBA: CIIUPT, alleTOH; ra3000pa3HbIe BEIIECTBA: XJIOPOBOIOPOI,
aMMHaK.

PactBoprMocTh OOJBIIMHCTBA (HO HE BCeX!) TBEPABIX BEIIECTB C
YBEIUYECHUEM TEMIIEpaTyphl yBEIUYMBACTCS, & PACTBOPHUMOCTH Ta30B,
HA000POT, YMEHBIIIAETCH.

Mepoti pacmseopumocmu BelecTBa MPHU TaHHBIX YCIOBHX SIBIISCT-
Csl €TO coOoepircanue B HAcCblUeHHOM pacTBope. B mporecce pactBopenus
BEIIECTBO PaBHOMEPHO pacmlpeesieTcs 10 BceMy 00beMy pacTBOPHUTEIS
omaromaps nuddysuu. [Iporiecc pacTBOpeHHs] BeleCTBa HAXOAMUTCS B
TMHAMUYECKOM PAaBHOBECHUU C MPOIIECCOM KPUCTAILTU3AIMK STOTO BeEIlle-
CTBa: CKOPOCTh PACTBOPEHUS BEIIECTBA paBHA €r0 CKOPOCTH KPUCTAJUIH-
3aIlHH.

[To COOTHOIICHUIO YHCIIa YaCTHIl, IEPEXOAIIUX B paCTBOP U yIa-
JISIONTUXCST U3 PAacTBOPA, Pa3IMYalOT PACTBOPBI HACHIUEHHblE, HEHACbI-
WenHvle U nepecviyeHuvle. PacTBOp, B KOTOPOM JaHHOE BEIICCTBO MPH
JTaHHOUM TemmepaType OoJbllle He pacTBOpsieTcs (pacTBOpP, HAXOIAIITUHCS
B JMHAMHUYECKOM PaBHOBECHH C PACTBOPSEMBIM BEIIECTBOM) HA3bIBAIOT
HACLIWEHHbIM, A PACTBOP, B KOTOPOM HAXOJUTCS MEHBIIE BEIIECTBA,
4eM MOXXHO PacTBOPHUTH, HA3BIBACTCS HEHACbIUeHHbIM. B nepecviuen-
HOM DPACTBOpE BEIIECTBA HAXOIUTCS OOJNbINE, YeM B HACHIIIICHHOM pac-

TBOpE MpH TOM ke Temieparype. [lomyueHue nepechieHHoro pacTBopa
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3aKJIFOYAETCS B MPUTOTOBJIEHUH HACBIIIEHHOTO pacTBOpa NMPH MOBBIIIECH-
HOM TeMIlepaType C MOCHEAYIOIIUM €r0 OXJIaXAECHUEM, UCKITI0Yas JeUCT-
BUSI, BBI3bIBAIOIIME KPHCTAJUIM3ALMI0 PACTBOPEHHOro BemlecTBa. llepe-
CBIIICHHBIC PACTBOPHI OYCHb HEYCTOWYMBBI, HEOOJBIIOE BCTPSIXHUBAHUE
pacTBOpa WJIM BHECEHUE KPUCTAIUIMKA BEIIECTBA BBI3BIBAET KPUCTAILIU-
3aI[MI0 PaCTBOPEHHOTrO BellecTBa. llepechlieHHble pacTBOPBI UCIIOIb3Y-
IOT JUIsl OYMCTKU BEUIECTB OT MPUMECEH METOJOM KpUCTAJIM3alWU: Ha-
XOJSIIIMECS B PacTBOpPE MPUMECH HE BBHINAJAIOT B OCAJO0K, TaK KaK pac-

TBOP II0 OTHOIICHUIO K HUM SBJIACTCA HCHACBIIICHHBIM.

Cnoco0bI BbIPpa:KEeHUS COCTABA PACTBOPOB
KonuenTpanuen pacTtBopa Ha3bIBAC€TCS COOTHOILICHUE MEXAY KO-
JUYECTBAMH, MaccaMu, 00beMaMu PacTBOPEHHOIO BEIECTBA M pPacTBO-
puTens.
[ToCKONBKY AJIsI OUEHKH 3TOTO COOTHOILIEHHS MOXHO HCIIOJIb30BaTh
pa3Hble €IMHUIIBI U3MEPEHUS BEJIWYHH, CYLIECTBYET OCTATOYHO OOJIb-

10€ pa3HO00Opa3re cCriocOOOB BHIPAXKEHHS COCTABA PACTBOPOB.

Koauuecmeennwie cnocooul eviparxcenus cocmaesa
pacmeopoes
BaxxHenmmMu ABIISIFOTCS CIEAYIOIINE:
a) mMaccoBasi J0Js (IPOICHTHAs KOHIICHTpAllMs) - TOKa3bIBaeT,
CKOJIbKO IpaMMOB BeriecTBa coaepxkutcs B 100 r pacTBopa.
O06o3HaueHue: O ; AUHULIBI U3MEPEHUS - 10U eTUHUIbI I %

w (6eu4ecm6a )= m (sewecmea ) (l)
m ( pacmsopa )
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Hanpumep, 3anucek 25% NaOH o3nauaer, uro B 100 r pactBopa co-
nepxutcs 25 T NaOH u 75 r H,0.
HecnoxHOo BBISIBUTH B3aMMOCBSI3b MEXKIY MAacCCOBOU JOJEN BEIIECT-

Bad B HACBIIICHHOM paCTBOPC U paCTBOPUMOCTBIO!

S
w (sewecmea )= ———— (2)
S + 100

0) MOJISIPHASI KOHLIEHTPAIUSA - XapaKTEPU3YyeT KOJIMYECTBO Bellle-
cTBa (MOJIb), KOTOPOE COAEPKUTCA B | J1 pacTBOpa.
O6o3Hauenue: CM; eUHULIA U3MEPEHUS - MOJIb/JI

v (eewecmsa )
C,, (eewecmea ) = (3)
V ( pacmeopa )

Tak, 3anuce 2M H,SO,4 o3Hagaet, uto B 1 11 pacTBOpa COACPKUTCS
2 moib H,SO,.

PacTtBOp ¢ comepkaHueM pacTBOPEHHOTO BerecTBa 1 MOJIb/J1 Ha3bI-
Baetcsi oonomoaapuwvim; 0,1 monw/n - deyumonsapuom; 0,01 monw/a - -
caHTUuMOJIsIpHBIM; 0,001 MOb/1T - MunIUMONAPHBIM,

B) HOpMAJIbHAsl (MJIM IKBHUBAJIEHTHAS) KOHIIEHTPAIMS - TTOKa3bI-
BaeT, CKOJIbKO MOJIb DKBHBAJICHTOB BEIIECTBA COJIEPKUTCS B 1 J1 pacTBO-
pa.

Oo6o3nauenue: C1/z; enuHUIA U3MEPEHUS — MOJIb/JI.

1
v — (sewecmsa )
Z

(sewecmea ) = 4
V ( pacmeopa ) ( )

C

N |-

Hanpumep, B 1 1 5 5 H3PO,4 conepxkutca 5 Mosib - SKBUBAJICHTOB
H3PO,4. CooTBETCTBEHHO MCHOJIB3YIOTCS MPUCTABKU JI€IU-, CAHTU-U MUJI-
JIM- B HA3BaHUAX PACTBOPOB.

Taxke MOTYT UCIIOJIb30BAaThCSI MHBIE CITOCOOBI OIIEHKH COCTaBa pac-

TBOPOB:
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I) MOJSAJIbHAs KOHIEHTPAUMsl - XapaKTepu3yeT KOJUYECTBO
BeniecTBa(Modb), coaepsxkanieecs B 1000 r H,O.

O6o3nauenue: Cm; equaunia n3MmepeHus - MoJb/Kr H,O.

DTa pa3HOBUJHOCTh KOHIICHTPAIIMK HCIIOJB3YETCS B TOM Ciy4ae,
KOrJla HEOOXOAMMO HCKJIIOUHUTH 3aBUCHMOCTH OT TeMIIepaTyphl, TOTJa
KakK MOJISIpHAs U HOpMajbHasi KOHIIEHTpAIlsl U3MEHSETCS C TeMIlepary-
pOii BCIIeICTBHE N3MEHEHHUS 00beMa.

1)  0o0beMHas 10Jisl - OTHOIIIEHHE 00beMa KOMIIOHEHTa pacTBOpa
K 0011eMy 00beMy pacTBopa.

OO0o3HaueHue: Q; eAUHUIIBI U3MEPEHUS - 10JIH eTUHUIbI MU Yo.

V (sewecmsa )
¢ (sewecmsa ) = V ( pacmeopa ) (5)

Hcnonp3yercs s XapakTEPUCTUKU COCTaBa CMECENU Ta30B.
€) MOJIIpHAS J0JI - OTHOIIEHHWE KOJIMYEeCTBA BEIIECTBA KOMIIO-
HEHTa (MOJIb) K 00IIEMYy KOJMYECTBY BELIECTB B PACTBOPE.

OO0o3HaueHue: y; €AUHULIBI U3MEPEHUS - H0JM eAMHUIILI WJIH Y.

7 (sewecmsa ) = Vv (6ewecmsa ) (6)
2. V( pacmeopa )

B 3agaugax paccMarpuBacMoOro TUila TakK>KC HCIIOJIb3YIOTCA cieo Vio-

wue d)ODMV]Zbl U COOmMHOWEerRUA.

1) v— KoJn4ecTBO BellecTBa (MOJIb)

v (sewecmsa ) = m (sewecmsa ) (7)

M (sewecmea )

IJIA Ta30B:

v (casa )= 25 (8)

Vm
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rae Vm = 22,4 1/Moib - MOJISIpHBIA 00BEM JII0OOTO Ta3a MpH HOP-

MaJIbBHBIX YCJIOBUIX.

2) M1/z - wmoJasipHass Macca 3JKBHUBAJIEHTA BellecTBa,
r/M0JIb(3KB)
1 M
M —(KMCJZOWIbl )= (rucnoms: ) (9)
zZ zZ

r7i€ Z - OCHOBHOCTb KHMCJIOTBI, KOTOpasi B 00IIIEM Clly4ae paBHA YUCIY HO-
HoB H', BXOMsImHX B cocTaB ee MoneKyisl. [Ipn paccMOTpEHNH KOHKpET-
HOMl XMMHYECKOH peakmuu N cooTBeTcTBYeT umciy H', 3amemaeMbIx B
JTAHHOW peakIui Ha UOHBI MeTajuia. Tak, B obmem ciaydae ajist HsPOy z =
3; B peakuuu

H;PO,+ 2NaOH—Na,HPO4+2H,0 nna H;PO, 7z = 2.

M (ocnosanus )

(OCHO@CZHM}Z ) = (10)

z

1
M J—
z

II€ Z - KACIOTHOCTh OCHOBAaHMS, KOTOpas ONPEIENSCTCS YHCIOM
noHoB OH', BxoAsmux B coOCTaB OCHOBAaHUS (B OOILEM Clly4yae) WM YhC-
goM noHoB OH', 3aMelIeHHBIX HAa KUCJIOTHBIE OCTAaTKH (C y4E€TOM KOH-

KpeTHOW xuMuueckou peakuuu). Hanpumep, nns Ba(OH), z=2; B peak-

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

M (conu
(com )= 240 (11)

z

1
M —_
z

Z - TIPOM3BCACHHUC CTCIICHU OKHCJICHHA MCTAJlIa, O6p33YIOHICFO
COJIb, Ha YHCJIO €TI0 aTOMOB.

[Mpumep: mist Al,(SO,);3 2=32=06.

3) v1/Z - KoJIHYeCTBO 3KBHBAJIEHTOB BelleCTBA MOJIb(3KB)
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m (eewecmea )

(6ewecmea ) = 1 (12)

M — (sewecmea )
z

14

N

4) B3auMOCBSI3b MEKAY MacCOii 1 00beMOM KHIKOCTH
m=V:p (13)
I7i€ P - INIOTHOCTD KUAKOCTH (T/MJT)
3Ha4YeHUsI TUIOTHOCTH PACTBOPOB PA3IMYHON KOHIICHTpAIUU CO-

JIEpHKATCS B CIPABOYHOM JIUTEPATYPE.

Pacuersnl ¢ HCITOJIL30BAHUEM MMOHATHS

«PacTBOPMMOCTDY
(HpI/IFOTOBHCHI/Ie HAaCBIICHHBIX paCTBOPOB)

3amaya 1. Yemy paBHa maccoBas a0 AICIl; B HaceimenHom pac-

TBOPE ATOr0 BellecTBa rnpu temmeparype 20°C?

JlaHo: Pemenue:
t=20°C B cooTtsercTBum ¢ popMyioit (2):
S=459T1 o(AIC )= S 8% 5 (v
ICI ) 5 S +100 145 9.
o(A -
(AICL, 31,5%)

3agaya 2. Paccuuraiite MunumManbHyro maccy K,COj, HeoOxomu-
MYIO JJIs1 TPUTOTOBJICHUS HACKIIIEHHOTO TIpu Temieparype 20°C pacTtBo-
pa aToro BemiecTBa o0bemom 300 M.

Crpasounble gaHnble: npu t = 20°C S = 110,5 /100 r H,O IInot-
HOCTh pPAacTBOpa YTOYHSAETCS MO CIPABOYHHUKY TOCJE pacuera KOHIICH-

TpalyH.
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JlaHo: Pemenue:
t=20°C Maccy K,CO3 MOKHO ONpeeinTh JHIIb C

S=110,5r YYETOM €T0 MaCCOBOM JOJIM B PacCTBOpE:

V(pactBopa)=300M11 | ,(x co jo 5 M52 o0 (unm 52,5%)

m(KZCOS) - ’) S + 100 210 52

YTOYHsIEM IUIOTHOCTH PACTBOpPA MO CIIpa-

BOYHHUKY: IJIOTHOCTh cocTaBisieT 1,567 r/mi mpu o(K,CO3) = 53%.

B cootBeTcTBUU ¢ hopmytoit (1)

m (K,CO3) = m (pactBopa): ®(K,CO3)

m (pactBopa) = V(pactBopa) - p( pactBopa) (popmyna (13)).
m (pactBopa) = 300mia - 1,567 r/Mmn=470,1 r
CnenoBarensHo, M (K,CO3) =470,1 T - 0,525 =246,8 1.

IIpuroroBjieHue pacTBopa myTeM CMeIIeHH s
BelIeCTBA U PACTBOPUTEJIA

AJITOPUTM pEIIECHUS 3a/1auH:

1) 3anucate QopMyiy s pacdeTa COOTBETCTBYIOIIECH pa3HOBU/I-
HOCTHU KOHIIEHTPAIINH;

2) BBIICHUTD, KAKW€ BEIIMYMHBI U3BECTHBI U UTO HEOOXOJIUMO yTOY-
HUTb;

3) paccuuTaTh HEJOCTAIONIUE BEIIMYHHBI;

4) BBIIIOJIHUTh OKOHYATEIbHBIN pacducT B COOTBCTCTBHUHU C YCIIOBUCM

3a7a4K;
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3amada 1. PaccumuraiiTe Maccy HUTpaTa Kajiusi U1 00bEM BOJIbI, KOTO-
pbl€ HY)KHO B3ATh JJI1 IPUTOTOBJICHUS PACTBOpa C MAacCCOBOHM dojiel
KNO; 16% o6wemom 500 mir. ITnotHOCTh BoabI 1,0 T/MII; INIOTHOCTH MO-

JydeHHoro pactsopa 1,103 r/mu.

Pewenue:
JaHo: 3anuceiBaeM GopMydy sl pacyeTa Mac-
V(pactBopa)=500m1 COBOW JI0JIM BEILIECTBA!
m (KNO )

p(pactBopa)=1,103r/m
®(KNO3)=16%= 0,16
p(H,0)=1.0 r/mn

o (KNO 3): e
m ( pacmeopa )

I[J'IH HaXO0XICHUA HCKOMOM BCJIMYUHBI, a

umMeHHo M(KNO3), HEoO0X0auMO YTOYHHUTH

M(pacTBopa):

m(pactBopa) = V(p-pa) - p(p-pa) = 500mi-1,103r/Ma=551,5t
Caenoarensao, M(KNO3z)=m(p-pa) - ®(KNO3)=551,5r-0,16=88,2r
m(H,O)=m(pactBopa) - M(KNO3)=551,5r-88,2r=463,3r

m(H,0) 463 .32
p(H,0) 1o/ mn

V(H,0)= = 463 3

2

Takum obpazom, mist momyuenust 16%-noro pactBopa KNO3; o0ne-
MoM 500 mur HeoOxogumo cmemath 88,2 r KNO3 u 463 mur H,O uinm mo-
MecTUTh B MepHYto koa0y Ha 500 mia 88,2 r KNO3; u noBectu 00beM BO-

JTOM 10 METKHM.

332!3‘13 2 BBITOTHUTH pacCUCTHhI, H€O6XOI[I/IMI>IC JJIs IIPUT'OTOBJICHUSA

2M pactBopa cyibspara menu (11) oobemom 100 mu.
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Jlano: Pemrenue:
V(pactBopa)=100mn 3anuiem GopmyJy s pacuera MOJISPHO#H
CM(CuSO4)=2Mmoup/n | KOHICHTPAIIHH.

m(CuSQO,)-? c.(cuso ,)- V(Vp(cf—op))

N3 dopmynsr Haxogum v(CUSQ,), 4TO MO3BOIUT 3aTEM PACCUNTATH
M(CuSQO,).
v (CuSO,4)= Cm (CuSOQ,) - V(pacreopa) = 2 moub/n-0,1 1= 0,2 MO

N3 popmynsr (7):
m(CuS0O,) = v (CuSO,)-M(CuSO,) = 0,2 monb- 160 r/mMonb = 32 T.

CnenoBatensHo, mns npurotoBienus 2M CuSO,; oO0vemom

100 M HeoOxoaumo HaBecky CUSOy (32 1) MOMECTUTh B MEPHYIO KOJIOY
Ha 100 M1 ¥ HOBECTH BOOU O METKH.

3aymauya 3 Paccunraiite HOpMaIbHYIO KOHIIEHTPAIMIO pacTBOpPa, Mo-
nyuyenHoro cmemenueMm Na,COjz maccoit 10,6 © ¢ Bomoit oobemom 100

mi. ITnotHocts mosydeHHoro pactBopa 1,10 r/mn, mioTtHocTh Boabl 1

r/MJ1.

Pemenue:
Hano: dopmylia Uil pacueTa HOPMaJIbHOM KOH-
m(Na,CO3)=10,6r IICHTPAIIMH:
V(H,0)=100mmn v (Na,co )
p(pactBopa)=1,10r/mn ¢ %(Na 005)= \W
p(H,0)=1,0r/mn Heo0xomumo ytounuth v1/2(Na,COs3) mu
C1/z (Nay,CO3)-? V(pactBopa). Ilo hopmyine (12):

v X(Na,co ) (N2.C0,)

1
M —(Na ,CO ,)
z
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ITo bopmyme (11):

1 M (Na ,CO ,) 10,62/ monn
M —(Na ,CO ,)= = = 53 2/ monw
z 1.2 2
1 10,62
Torma v =(Na,co,)= ———— = 0,2.uom
z 53 2 | monw

m ( pacmsopa .
Vv (pacmsopa ) = M y

p ( pacmeopa )
m(H,0)=100mu-1,0 r/moas=100r
m(pactBopa)=m(H,0)+m(Na,CO3)=100r+10,6r=110,6r.

110 .62
CHC,HOBaTeHBHO, V (pacmeopa )= ——————— =100 ,5.m

1,10 2 / monw
TaKI/IM 06pa30M, I10CJIC YTOquHI/Iﬂ YKaBaHHBIX BCIIMYHNH paCCIII/ITa-

M

0,2 monw
(Na ,CO )= ———=1,9 mom |
0,1005

C

N

ITpumeyaHue: eciu B YCI0BHUHU HOI[O6HOI>1 3a/la4u HC yKa3aHa IIJI0T-

HOCTb pacTBOpaA, €€ MOKHO HalTH B CIIPAaBOYHHKC ITOCJIC IIPCABAPHUTCIIb-

HOTO pacuera maccoBoi moau Na,COs.

m (Na ,CO 10 62
w[Na ,CO ,]= (Na,©0,

_ - 0,09% (9,6%) .
m ( pacmeopa ) 100 2+ 10 ,62

CrpaBouHBIE JlaHHBIC: TUIOTHOCTH pacTBopa ¢ ®(Na,COs3) = 9,6%

cocrasnser 1,10 r/mt.

IIpuroroBjieHne pacTBopa 3aIaHHON KOHUECHTPALUH I1y-
TeM pa30aBJIeHUs UCXOAHOI0

JlaHHBINM TUN 3a7a4 — HauOoJee BaXXKHBIM B MPAKTUUYECKOM OTHO-
IEHUH, TTOCKOJIBKY PACTBOPBI MHOTHX BEIIECTB, B MEPBYID OYEPEb KHU-

CJIOT, TOTOBST pa30aBjeHUEM KOHIIEHTPUPOBaHHBIX. B 3TOM ciydae B
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pacyeTax HMCIOJIb3YIOTCS XapaKTEPUCTUKHU JBYX PacCTBOPOB: HCXOIHOTO
(pactBOp 1) 1 TOro, KOTOPHIN HYKHO MPUTOTOBUTH (PacTBop 2).

[Ipu 3TOM HEOOXOAMMO COOTIOATH CICAYIOIINE npasua.

1) o0s3aTeTbHO MPOHYMEPOBATh XapPaKTEPUCTHUKHU IEPBOTO U BTO-
poro pactBopoB (HanpuMmep: V; (pacTBopa); p, (pacTBopa) v T.1.) JIJs TO-
ro, YTOOBI UCKITFOUUTD OIMTMOKY B UX MCITOJIb30BAHNM;

2) pacdeThl HAUMHAIOT MCXOS M3 XapaKTEPUCTHK TOTO PacTBOPA,

KOTOpBIﬁ HY>KHO IIPUT'OTOBUTD,

3) HIOMHUTB, YTO CYTh PEIICHUS 3aa4M 3aKIIOYAETCS B TOM, YTOOBI
BBISICHUTh, B KAKOM 00BEME HCXOJHOTO PacTBOpA 3aKIIOYAETCS Macca
(MM KOJTMYECTBO) PACTBOPEHHOTO BEIIECTBA, HEOOXOAUMOE JIJISl TIPUTO-
TOBJICHUS TPEOYEMOT0;

4) B pacTBOpax 00uHaxko8as macca (unu Koauuecmeo) pacmeo-

PEHHO20 6ewecmea, HO Pa3HbIl 00bEeM BOJBI BCIEICTBUE pa30aBlICHUS

HCXOIHOI'O paCTBOPA IJIAA IPHUT'OTOBJICHUSA Tpe6yeM0r0.

AJ'II"ODI/ITM PECIICHUS 3a1d4YN.

1. 3anucare Qopmyny s pacuera  KOHIICHTpallMM, COOTBET-

CTBYIOIIIEH TpeOyeMOMY pacTBOPY, M, MOCJE€ YTOUYHEHHUS HEOOXOIUMBIX

BCJIMYUH, HaUTH MacCCy UK KOJIMYCCTBO PACTBOPCHHOI'O BCUICCTBA.

2. 3amnucath ¢dopMydy Ui pacuera  KOHIICHTpAallMH, COOTBET-

CTBYIOILIEN UCXOAHOMY PacTBOPY, U NOJACTABUTH B HEE HANJAECHHOE 3HAYe-
HUE MacCChl WJIM KOJIMYECTBA PACTBOPEHHOIO BellecTBa. Paccunrtats mac-
Cy WU 00bEM UCXOJIHOTO PAcTBOPa, HEOOXOIUMOIO JJIsl MPUTOTOBJICHUS

TpeOyemMoro.



122

3amaya 1. Kakoii 00beM KOHIEHTPUPOBAHHOTO pPacTBOpa CEpHOM
KUCJIOTEI ¢ MaccoBou poiert H,SO, 96% u mnotHOCcTRIO 1.835 T/MA
HY>KHO B3SITh JUIsl MPUTOTOBJICHUST 2 M pacTBopa 3TOTo BellecTBa 00be-

MoM 250 mn?

JlaHo: Pemenue:
®1(H»S0,4)=96%=0,96 JIJ1st BTOpOTO pacTBOpa yKazaHa Mo-

p1(pactBopa)=1,835r/MoiIb | JspHAs KOHLIEHTPALMS:

Cmz(H2SO4)=2monb/n c,.(H,50,)- 800 Orcroma v(H,S0,)

V, (pacmeopa )

V,(pactBopa)=250mi
= 2mo01b/1-0,251 = 0,5Mo1B

Vi(pactBopa)-?

Jlisi mepBoro pactBopa yka3zaHa Mac-

coBas O0JIAd.

m(H ,SO ,)

o(H,s0,)= .
m, ( pacmsopa )

J{nst HaxoxaeHust my(pacTBopa) Hy>KHO HaAUTH
mM(H,SO4)= v (H,SO,4) - M(H,SO4) = 0,5 mons-98 r/moinb = 49 .

m(H,S0, 49.
CJIGI[OBaTeJIBHO, m, (pacmeopa ) = = =51z,
®, (H,S0,) 0,9%

PaccuntaeM 00beM HCXOHOTO pacTBOpa:

m, ( pacmopa ) 512

Vl(pacmeopa )= = 28 w1

p, (pacmeopa ) T 1835 2/
Takum ob6pazom, mis npurotosienust 250 man 2M H,SO, Heobxo-
auMo 28 M1 KoHIeHTpupoBanHoro pactBopa H,SO4 (¢ @ (H,SO,4) = 96%)
NepeHecTH B MEpHYI0 Koyi0y Ha 250 M1 1 IoBeCTH 00BEM BOJION 10 MET-
KH.
3amauda 2. PaccuuTtaiite 00beM 5 M pactBopa opTodochopHON KU-
CJIOTBI, HEOOXOIUMBIN 151 mpuroToBieHuss SO0 M1 pacTBOpa ¢ MaccoBOM

noJieit 3toro Bemectsa 30% u m1otHocThIO 1,18 /M1 00bemom 500 mut.
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JlaHo: Pemenue:
Cmy(HsPO4)=5momnb/n J[711s1 BTOpOro pacTBOpa yKazaHa Macco-

®,(H3P0,)=30%=0,3

m(H ,PO ,)

Bast AO0JIA: o,(H ,PO )=

m, ( pacmeopa ) .
pi(pacteopa)=1,18r/Monb pacmeer

Hatinem
V,(pactBopa)=500mi1

My(pacTBopa) = Vo(p-pa) p(p-pa) =
=500Mmun-1,18r/mMa1 =590 .

Vi(pactBopa)-?

Torma m(H3PO4) = m, (pactBopa) @,(H3zPO,) =590 - 0,3 =177 r.
J1ist IepBOro pacTBOpa yKa3aHa MOJISIpHAst KOHIICHTPAITHS:

v(H ,PO
CMl(H3PO4): UL X
V, (pacmsopa )

st HaxoxaeHust Vi(pacTBopa) HEOOX0AMMO HAUTH

m(H ,PO 177
V(H3PO4): ( : 4) = ‘ = 1,8 monv
M (H,PO ,) 982/ momw
v, (H ,PO 1,8
CHCI[OB&TCHI)HO, V, (pacmeopa ) = (R, :) = wn . 0,36 (3 6OMH)
C,,(H,PO ,) Swmon /n

Taxkum oOpazom, s mpurotoBieHuss 500 mu 30%-Horo pactBopa
H3PO,4 nyxHO0 360 M1 5SM H3PO,4 nepenectu B MepHyto kosi0y Ha 500 mu

Y JOBECTH OOBEM BOJIOU 1O METKH.

IIpaBuio cmemeHus
Cnoco0 pacuera, Ha3bIBa€MbI MPABUIOM CMELIEHUS, MO3BOJISET
BBISICHUTH, B KAKOM COOTHOLIECHUU IO MAcCe HYKHO B3SITh JABA UCXOJIHBIX
pacTBOpa, 4TOOBl MPU CMEMIEHUU MOJYYUTh TPETUH PACTBOP 3aJaHHOU
KOHLIEHTPALUH.
OrpannueHue crnoco0a: KOHIEHTPALMU PAacCTBOPOB JIOKHBI OBITh

BBIPA’KCHBI TOJIBKO B MAaCCOBBIX HOJIAX.
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Meronuka pacyera:

a /7 d
\[‘\
b / e
ri€c au b - MACCOBBIC AOJIM BCIICCTBA B UCXOAHBIX paCTBOan;

C - MaccoBas JI0Ji BEIIECTBA B PaCTBOPE, KOTOPBIA HYKHO MPUTO-

TOBHUTDH
d=1b-c|
e=la-c|

MMOKAa3bIBAIOT, B KAKOM MaCCOBOM COOTHOIIIEHUH HYHO B3SITh UCXOJHBIE
pacTBOPHI, a UMEHHO:
d -moust pacTBoOpa a
e - ToJI pacTBopa b.
3agaya 1. PaccuutaiiTe 00BEMBI PAacCTBOPOB a30THON KHCJIOTHI C
maccoBoi goneit HNO3; 20% (rumotnocts 1,115 /M) u 70% (TI0THOCTH
1,415 r/mn), KOTOpblE HYX HO cMemiaTh Jjisi npurotoBieHuss 40%-Horo

pacTBopa 3Toro BeulecTna (mIoTHOCTH 1,245 r/mit) maccout 300 r.

Jlano: Pemenue:
®1(HNO3)=20%=0,2 09

L 0,3
p1(pactBopa)=1,115r/mn 0.4 —
0o(HNO;)=70%=0,7 07" 0
pa(pactBopa)=1,115r/mn CrnenoBaTenbHO, B 0011I€i Macce pacTBO-
Ms(pacTBOpa)=300r pa (300 r) mons mepBoro pactBopa (20%) co-
w3(pacTBopa)=40%=0,4 | crapnser
V1(pactBOpa)-? 03 .

02+03

V,(pacTBOpa)-?

U noJs Broporo pactBopa (70%) cocras-
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0,2
=0,4

nger = 02+03
Otcroma my(pactBopa) =300 r-0,6 =180r;
my(pactBopa) =300 r-0,4 = 120 .

[To dopmyne (13) paccuuThiBaeM 00bEMBI pACTBOPOB:

180 2

= — =161
1,115 2/ wn

vV, ( pacmeopa )

120 2
v, (pacmeopa )= ————— = 85
1,415 2/ wmn

Takum o6pazom, miist nosyuenus: 300 T pacTBOpa ¢ MacCOBOM J0Jel
HNO3; 40% nHeobxonumo cMmemath 161 M u 85 M1 pacTBOpPOB ¢ Macco-

ol nonert HNO320% u 70% coOTBETCTBEHHO.

IIpaBuiao cMElICHMS TaK)KE UCIOJb3YIOT, €CIIHU:

a) TOTOBAT PAacTBOpP IyTeM pa30aBlICHUS, T.€. CMEIIUBAIOT Pac-
TBOD M BOJY. B 3TOM cilydae Boja paccMaTpHBacTCs KaK OJUH U3 UCXOJ-
HBIX PACTBOPOB C MacCOBOM J10JIei paCTBOPEHHOTO BEIlleCTBAa, paBHOM 0

0) pacTBOPSIOT KPUCTAIIOTHApPAT B BOJEC HIM pacTBope. B
3TOM Cjy4ae KpHUCTAJLUIOTHUAPAT PAcCMATPHUBAETCA KaK OJMH M3 MCXOJ-
HBIX PaCTBOPOB, MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B KOTO-
pOM HEOOXOaMMO IpeABAPHUTEILHO paccuuTaTh. Hampumep, MaccoBas
noist Cry(SOy); B kpuctamtoruapare Cry(SOy)s-18 H,O paBna:

M (Cr, (SO ,),;) 392 2/ monw
M (Cr, (SO ,),-18H,0) 716 2/ monb

o (Cr, (SO ,),)= = 0,548 (54,8%)
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Ilepecuer KOHUEHTPALMIA
[Ipu pabote ¢ pacTBOpaMu y HUCCIEAOBATEIS MOXET BO3HUKHYTh
H€O6XOI[I/IMOCTB pacducTa MacCOBOU A0JIM BCHICCTBA B PpaCTBOPEC, HJI KO-
TOPOr0 M3BECTHA MOJIApHAs WM HOpPMajibHas KOHIIEHTpAIMs, U HA000-
POT. B 9TOM CJIy4ac, YUHUTbIBaA HCAOCTATOK MCXOJHBLIX TAHHBIX, H606XO-
AUMO HCIIOJIB30BATh AOITYIICHHUC (,Z[OHOJIHI/ITGJ'IBHOG YCJ'IOBI/IG).

AJITOPUTM DEINICHUS 3aTa4YN;

1)  TIlycts:

a) V(pactBopa) = 1 11 (ecnm Jjisi pacTBOpa ykKa3zaHa MOJISIpHAs
VI HOpMaJbHAsl KOHIIEHTpalusl);
0) m(pactBopa)=100r (ecaum 1 pacTBOpa yKazaHa MaccoBas
JI0JIsI PACTBOPEHHOI'O BEILIECTBA).
2) HNcxons u3 COOTBETCTBYIOIIEH PAa3HOBUIHOCTU KOHILIEHTpa-
U YKA3bIBAETCS:
a) KOJTMYeCTBO (MOJIb) PacTBOPEHHOTO BEIIECTBA C MOCJEAYIO-
MM [I€PEX0JI0M K MacCe;
0)Macca (T) paCTBOPEHHOI'O BEIIIECTBA C MOCIEAYIOIINM MEPEXO0-
JIOM K KOJIMYECTBY BEIIECTBA.
3) Bemoansercs pacuer TpeOyeMol pa3HOBHIHOCTH KOHIICH-
TpalUH.
3agaua 1. Paccumraiite maccoByto gomo NaOH B 5 M pactBope

ATOTO BenlecTBa (oTHOCTH 1,1851/M0ob).

Jlano: Pemenne:

Cum (NaOH)=5momb/n ITycts V(pactBopa) = 1 11, Torma
p(pactBopa)=1,185r/mi v(NaOH) = 5 mous.

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

m (NaOH )

PaccuntaeM o(NaoH )= . s aToro (c yderoMm nomyte-

m ( pacmeopa )
HUs) yTOUHUM m (pacTBopa) = V(pacTBopa):p(pacTBopa)

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

= 0,169 (16 ,9%) .

CnenoBarenbHo, MaccoBas noJjis NaOH B 5SM pactBope 3TOro Be-

mecTBa coctaBirsieT 16,9%.

3agava 2. Uemy paBHa HOpMaJibHAsl KOHIIEHTPAILUS pacTBOpPA C Mac-

cosou noner H,SO, 60% u mmorHocthio 1,50 r/Mit.

Jlano: Peurenue:
®(H,S0,)=60% I[Iyctb m (pactBopa) = 100 1, Torma
p(pactBopa)=1,50r/m | M(H,SO,4) =60 r.

- 1 H ,SO
C1/z(H,S0,)-?  L(noso )o mM(HS0)
’ M ~(H,SO,)
z
ITo dpopmyie (9)
1 M (H,SO,) 98¢/ mons
M —(H,S0,)= = = 49 2 [ mom
z 2 2
1 60
Torma v =(H,50,) = ————=1,2.uom
z 49 2 | monw
1
1 v—(H,SO,)
PaccunTaem ¢ ~(H,s0,)= —42———.
z V ( pacmeopa )
s 3TOrO (c Y4ETOM JNOMYIIECHUSA ) HalaeM
100
V ( pacmeopa ) = m ( pacméopa ) = <. 66 ,7 w1 (0,06731)
p (pacmeopa ) 1,50 2/ mn

1 1,2 monw
Otcrona ¢ =(n ,$0,) =
z 0,067 x

=17 Qmone [ 1.
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CrnenoBaTeabHO, HOpMaJibHAsI KOHIIEHTpAIMs pacTBOpa C MacCOBOM

noieit HoSO,4 60% cocraBnser 17,9 moas/a i 17,9M.

KoHTpoJIb YCBOCHHA TEMbI

1. Yemy paBHa maccoBast goJist FeCl; B pacTBOpe, HACBIILIEHHOM MPU
20°C, ecnu ero pacTBOPUMOCTh IMPHU JAHHOM TEMIIEPAType COCTABIISIET
91,9 r. (OtBert: 47,9%).

2. B Boxme oobemoMm 200 mia (mumotHOCTh 1,0 T/MIT) pacTBOpMIN
aMMHuak oobeMoM 67,2 1. PaccunTaiire:

a) MaccoBy1o 70110 NHj B o1y4yeHHOM pacTBOpE;

0) MOJISIPHYIO KOHUEHTPALHUIO MOJY4YEHHOTO pPacTBOpa, €CIU €ro
mw1oTHOCTh 0,922 r/mn.  (OtBeT: a) 20,3%; 6) 11 mons/m).

3. PaccuuTaiiTe Maccy XJjopujia Kaiablus, HECOOXOAUMYIO JUIsl TIPH-
rOTOBJIEHHS 7TH pacTBOpa 3Toro Bemecrsa oobeMoM 300 mit.

(OtBeT: 115,51).

4. Uemy paBHa MOJsIpHasi KOHILIEHTPAIMS PacTBOpPa, MOTYYEHHOTO
cmemienneM NaOH maccoit 60 r ¢ Bojgoi o0seMoM 240 mil.

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

S. Kakoii o6beM pactBopa ¢ MaccoBoi poner H3PO, 70% wu
TUIOTHOCTHIO 1,52 r/MJ1 HY>KHO B3SITh ISl IpUroToBieHuss 4M pactBopa
aToro BemecTBa oobeMoMm 2117 (OTBeT: 736,8 Mmi).

6. Kaxoi#t o0bem 10M H,SO, Hy>XHO B3SITh ISl MPUTOTOBJICHUS
20%-Horo pactBOpa 3TOro BemiecTBa (IMJIOTHOCTH 1,14 r/mi1) oObeMOM
500 mu? (OtBeT: 120 mn).

7. PaccunTtaiite (mo mpaBmily cMmelieHHus1)) 00beMbl PAaCTBOPOB C

maccoBoit moieit HCl 10% (miotaocts 1,05 r/min) u 30% (IUIOTHOCTH
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1,15 /M), KoTOphle HEOOXOAUMBI JJIs1 TIPUTOTOBJIEHUST 25%-HOTO pac-
tBOopa HC1 maccon 200 r.
(OtBert: 48 mut pactBopa ¢ MaccoBoit goseit HCI 10% u 150 mut pactBopa
¢ maccoBoii goneir HCl 30%).

8. PaccuuTaiiTe (1o nmpaBmily CMEIIEHUs) 00BEM pacTBOpa C Macco-
Boit fgoseirt NaOH 40% (rmotHocTh 1,43 1/Mi1) 1 00BEM BOJIBI (TJIOTHOCTH
1,0 t/mi1), KOTOpBIE HYXXHO B3SITh ISl TIOJTYYEHUs] pacTBOpa C MAacCOBOM
J0JIer NaOH 10% Maccomn 400 r?
(OtBet: NaOH 40% u 300 mu H,0).

9. Kako# 00beM KOHIICHTPUPOBAHHOT'O PACTBOpPA COJITHOM KHCIIO-
Tol ¢ MaccoBoil nosieid HC1 37% u minotHocThIO 1,185 1/M1 HYXHO B3SITh
JUIsL IPUTOTOBJICHUS 2H pacTBopa ATOro BemiectBa oobemom 250 mi?
(OtBet: 42 mn).

9.10. UeMy paBHa MoJIsIpHAsi KOHIIEHTpAIMsS pacTBOpa C MacCOBOM
nosieit NaOH 40% (nmmotHOCTB pactBopa 1,43 r/mm).

(OtBeT: 14,3 Momaw/m).
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IJIABA 6. OKMCJIUTEJBbHO-BOCCTAHOBUTEJBHBIE
PEAKLIMU

6.1. OCHOBHBIC IIOHATHS.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHDBIC MOTEHIINAJBI

OKHCINTENBHO - BOCCTAHOBUTEJIbHBIMHM HA3bIBAIOT TAKHUE pcak-
O, B KOTOPLIX IPOUCXOOUT USMEHEeHUe cmeneHu OKucieHus arToOMOB
XUMHUUYCCKUX 3JICMCHTOB, BXOAAIINX B COCTAB PCArPYIOIINX BCIICCTB.

HOII CMEénéHbr OKUc/1eHuAa I110HUMAroT YCJ'IOBHI)II\/'I 3apAaa aroMa
XUMHNYCCKOI'O 3JICMEHTA B COCAMHCHUMN, BBIYMCJICHHBIM HCXOOd U3 IIPCA-
IIOJIOKEHUA, YTO B COCAMHCHHUH BCC CBA3MW MOHHBIC.

HpH OKUCIHUTCIBbHO - BOCCTAHOBHUTCIIbHBIX PCAKIUAX IMPOUCXOIAUT
OJHOBPCMCHHO ABa ITpoLecCCa - OKHUCIICHUC U BOCCTAHOBJICHUC. Hpouecc
eoccmanoesienusn CBA3aH C npucoedunenueﬂ/t J1EKMPOHO6 OTACIIbBHBIMHA
aroMaMiu HJIn FpYHHOﬁ aATOMOB, COIIPOBOXIAACTCA IMOHUKXCHHUCM CTCIICHH
OKHCJIICHHUA XHMHWYCCKOI'O 3JIEMCHTA. AmOMbl, MOJIeKYibl UJIIN UOHbL, KO-
TOPBIC npucoeduﬂﬂmm 9JICKTPOHBI, HA3bIBAXOTCA OKUC/IUMETIAMU.

HpOHCCC OKUCNIeHUA CBS3aH C omoayell J1EKMPOHO6 OTACIIbHBIMHA
aToOMaMu HMJIn PpYHHOI;’I aTOMOB, COITPOBOXKAACTCS IMOBBIIICHUEM CTCIICHU
OKHCJIICHHUA XUMHUUYCCKOI'O 3JICMCHTA. An’lOJI/lbl, MOJIeKYibl NN UOHbL, KO-
TOPBIC omoaiom 9JICKTPOHBI, HA3BIBAKOTCA 60CCMAHOBUMEIAMU. B
OKHMCJIHUTEJIBHO - BOCCTAaHOBUTEIHHOU pCaKMn oKucjiumenb 60CCNAHAB-
aueaemnics, 60ccmaHosumeslb — OKUCTAEmCA.

Tak kak oTaada JJICKTPOHOB aTOMaMH OKHCJIAIOUWICTO BCIICCTBA
BCCraa COIMPOBOXAACTCA OAHOBPCMCHHBIM HX IPUCOCOAUMHCHUCM K aTO-
MaM BOCCTAHABJIMBAOIICTI'O BCHICCTBA, TO PCAKIUA OKHUCICHUA HCOTIAC-

JIMMa OT PCaKIUN BOCCTAHOBJICHUS, U KaXKIad U3 HUX COCTABJIACT OHY U3
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JIBYX HEPa3pBhIBHO CBS3aHHBIX CTOPOH €IMHOTO IMpoliecca OKHUCICHUS-
BOCCTAQHOBJICHUS.

Hanpumep, B pe3ysibTaTe B3aMMOJCHCTBUS AJTIOMUHHS C XJIOPOM
2Al + 3Cl, = 2AICl;  mpoucxomut oxucienue amomunans (Al otoaer
AJIEKTPOHBI, OH SABJISIETCS 80CCMAHOBUMENEM) W 80CCMAHOGIEHUE XJI0pa
(Cl, nprHHMAECT 3JIEKTPOHBI, OH SBJISICTCS OKUCAUMENEM).

[Ipu ompeneneHUM CTENMEHUW OKHUCJIEHHSI XMMHUYECKOTO AJIEMEHTa
HCMOJIB3YIOT CICIYIOUINE MOJIOKEHUS:

o CTCIICHb OKHCJICHUS XHMMHYECKOTO DJIEMEHTAa B
npocmom eewjecmee paBHa HyJ0. Hanpumep, cTeneHb OKHC-
JIEHHS BOJOPOJIa, a30Ta, KMCIOPOaa, XJIopa, CEPhl, KaIblHI B
COOTBETCTBYIOIIUX MPOCThIX BemiectBax Hy, Np, O, Cly, S
paBHa HYIIIO.

o CTETEeHb OKUCIICHUSI KUCJIOPOJa B XUMUUECKUX CO-
CIMHEHUSX, KaK IMPaBUJIO, paBHA — 2 ; UCKIIFOYEHHE COCTaB-
JIAHOT TEPOKCHUIBI: HZOZ('l) , NazOg('l) U TAPTOPHUJ KHUCIIO-
pona OU2F,,

o CTETEeHb OKUCJICHUS BOJIOPO/Ia B COCIMHEHUSIX, KaK
MpaBWIoO, paBHA +1, WCKIIOUYEHHE COCTABISIOT THAPHUABI aK-
TUBHBIX METAJIJIOB: NaH('l), CaHz('l).

o anreOpanyeckas CyMMa BCEX CTETICHEH OKHMCIICHUS
XMMHWYECKUX JJIEMEHTOB B HEMTPAIBHOM MOJIEKYJIE paBHA HY-

JI10, B CJI0)KHOM MOHE — 3apsily MOHA.
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BaskHen e OKUCJIUTEM U BOCCTAHOBUTEIH

BaxuHelIIuMU OKMCIUTEISAMM SIBIISIFOTCS:

a) HeMETAJUIbl, COJIepKaIue XUMUUYECKUE BJIEMEHThI C BBICOKUMH
3HAYECHUSIMM  OTHOCUTEJIBHOM  DJICKTPOOTPULIATEIBHOCTH:  TaJIOTCHBI
(Fz,Clg, Br,, |2), KHCJIOPOA,

0) CJIOXHBIE BEIIECTBA — B MEPBYIO 0YEPE/Ib KUCIOTHI U COJHU, B KO-
TOPBIX LEHTPAJIBHBIA aTOM UMeeT sbicutyio cmenenv oxkucienus (HNOs,
HZSO4, HClOg, KNOg, KC'Og, KM NOy, Kgcr207, 51 I[p)

BaxxHeMIIUMU BOCCTAHOBUTEJISIMH SIBJISTFOTCS:

a) MPOCThIE BEIIECTBA - METaIbl, B MEPBYI0 OYEPEIb AKTHUBHBIC;
HEKOTOpbIE HEMETAJUIbI (BOJOPOJ, YIIAEPOI, KPEMHH);

0) coeIMHEHHUS, B KOTOPBIX UMEETCSI aTOM B HuU3Uiell CeneHu OKUC-
nenust (H,S, NHz, HCI, KBr, KI, FeSO,, SnCl,, u 1p.).

BemecTtBa, conepxaiiue aroMbl B IPOMEKYTOYHON CTEIEHU OKUC-
JICHMSI, CTIOCOOHBI KaK MOBBINIATh, TaK M MOHWKATh CBOIO CTEIEHb OKHC-
JIGHUS, T.€. OHM MOTYT BBINOJHATH POJIb KaK BOCCTAHOBHUTENS, TaK U
OKHUCIIUTEJISI B 3aBUCUMOCTHU OT YCJIOBUM PEAKIHUHU U APYTOro KOMIIOHEH-
Ta peakiuu. O TakuxX BELIECTBAX I'OBOPAT, YTO OHU 00JIaal0OT OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIILHOMN JIBOVCTBEHHOCTHIO.

Hanpumep, H,SO3 BeicTynaeT B posii OKUCIUTENS B PEAKIIMH C
H,S: 2H,S + HsU90; — 35? +3H,0
B peakuuun ¢ KMnO,4 3Ta KucCiioTa BBICTYNAET YK€ B POJIA BOC-
CTAHOBHTEJIS:

5H,5%Y0; + 2KMnO, —2H,S"?0, + 2Mns*®0, + K,S"Y0, +

3H,0.
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OkucIHUTENIb U BOCCTAHOBUTEIL PEArupyrOT MEXIy cO0OH B COOT-
BETCTBUU C BEIIMYMHAMU UX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX SKBUBA-

JICHTOB.

XHMHUYECKHH YKBUBAJICHT OKHCJINTEJIA WIH
BOCCTAHOBHUTEJIA

IKeusanenHmom oKucaumena UIU 60CCHMAHOBUMEIA HA3BIBAIOT
TAKO€ €ro KOJUYECTBO, KOTOPOE OTBEYAET OJHOMY IMPUCOETUHEHHOMY
W OTJIaHHOMY AIEKTPOHY B JaHHOM OKHCITUTEIBHO-
BOCCTAHOBUTEJIbHOU peakuuu. J[Jig onpeneneHus MoaapHoil Maccol IK-
eueanenma OKucaumensa Wi BOCCTAHOBHUTENS] HAI0 €ro MOJIPHYIO
Maccy pa3feiuTh Ha YKCIO JEKTPOHOB, IPUCOCIUHEHHBIX WJIM OT/AaH-
HBIX OJIHOW MOJIEKYJIOW OKUCIUTENS WM BOCCTAHOBUTEISA COOTBETCTBEH-
HO.. B martemarnueckoil gopme CBSI3b MOJIIPHOM MacChl 3KBUBAJIEHTA
OKUCIIUTEINST WK BoccTaHoButensa (M1/z) ¢ ero mossipHoit maccoit (M)
ONpeNIEeNsACTCS OTHOIICHUEM:

M1/z (BemectBa) = M'1/z
rae Zz =1, 2, 3 ...- 4UCJO 3JEKTPOHOB, OTIAHHBIX WJINA MPUHATHIX OJHOU
MOJIEKYJIOW BOCCTAHOBUTEJS WJIM OKUCIIUTEISI COOTBETCTBEHHO.

OxkuclieHre U BOCCTAaHOBJICHUE BBIPAXKAIOT AJIEKTPOHHBIMHU YpaBHe-
HUSIMU, B KOTOPBIX YKa3bIBACTCS U3MEHEHUE CTETIEHU OKHUCIICHHS BOCCTa-
HOBUTEJSI U OKHUCJIMTEINSI, a TaKKe KOJMYECTBO DJIEKTPOHOB, MPUHSITHIX
OKHCJIUTEJIEM U OTJAHHBIX BOCCTaHOBUTENEM. [10B3ysICh 3JEKTPOHHBIMU
YPAaBHEHUSIMHU, MOYHO JIETKO MOJ00paTh CTEXMOMETpUYECKHE KOIPDhu-
OUEHTBl B YPaBHEHMSX  MHOTMX  CIIOXKHBIX  OKHCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIX peaKum?I. Onpez[eﬂeHHe CTCXHUOMCTPHUUCCKUX
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KOA(PPUIIMEHTOB B pEaKIUAX OKHUCICHUS — BOCCTAHOBJICHHUS MPOBOIST
JABYMSI METOJIJaMU: METOJIOM 3JIEKTPOHHOTO 0anaHca U METOAOM MOJype-

aKInu.

MeTo/ 3JIEKTPOHHOIO DajiaHca

B ocHoBe MeToza JeXKUT MPaBUIIO DJIEKTPOHHOTO OajaHca: «UUCIIO
AJIEKTPOHOB, NMPUHATHIX OKUCIIUTEIIEM, PABHO YHCITY 3JIEKTPOHOB, OTAAH-
HBIX BOCCTAaHOBHUTEIIEM». B 3TOM MeETOlI€ CYIHOCTh OKHCIHUTEIBHO-
BOCCTAHOBUTEIIBHBIX ITPOLIECCOB BBIPAXKAIOT SJIEKTPOHHBIMUA CXEMAMU.
[TopsimOK BBITOJHEHUS ACUCTBUAN 10 MOA00PY CTEXHOMETPUYECKUX KO-
3¢ PUIHEHTOB 1JI OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOU PeaKIMu:

1.  3anuceiBatoT (HOpMyJbl PEAr€eHTOB W MPOAYKTOB pEaKIU B
MOJICKYJISIPHOM BHJIE.

2.  OnpenensroT CTENEHNW OKUCIEHUS aTOMOB, U3MEHSIIOIINX €€ B
MIPOLIECCE OKUCIICHUS U BOCCTAHOBIICHUSL.

3. [To U3MEHEHUIO CTENIEHENW OKUCIIEHUS YCTAHABIMBAIOT YUCIIO
AJIEKTPOHOB, OTJAHHBIX BOCCTAHOBUTEIIEM, U YUCIIO AJIEKTPOHOB, MPHUHS-
TBIX OKUCIIUTENIEM, U COCTABJISIIOT JICKTPOHHBIN OaJlaHC C YYE€TOM IMpUH-
[[AI1a PABEHCTBA YMCJIA OTIABAEMBIX U MPUHUMAEMBIX JICKTPOHOB.

4,  MHOXWTEIN 3JICKTPOHHOTO OajlaHCca 3aMMChIBAIOT B ypaBHE-
HUE OKHCIIUTEIBHO — BOCCTAHOBUTEJILHOW PEAKIIMM KAaK OCHOBHBIE CTE-
XUOMETpUUYECKre KO3 PUIIUECHTHI.

5.  TlombuparT crexuoMeTpudyeckue Kod3(pOUIMEHTbl OCTAIbHBIX
YYaCTHUKOB PEAKIINU B OCIEA0BATEIBHOCTH:

d)  YpaBHUBAIOT aTOMBI METAJIJIOB C IMOCTOSHHOM CTEIICHBIO

OKHCJICHHS,
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b)  ypaBHWBAIOT KHUCIOTHBIC OCTATKU (€CIM PEAKIUS MPOTE-
KAaeT B KUCJIOUN Cpeae);
C)  ypaBHHBAIOT aTOMBI BOJIOPO/IA.

Hanpumep, miis peakuuu:

(+D(+3) (2) (+1) (+7) (2) (FDEF6)(D) HE5)(2) (+1) (+6)(2) (+2) (+6)(-2) (+1)(-2)

NaNO, + KMnO, + H,SO,= NaNO3+ K,SO, + MnSO,+ H,0
U3 TOJYEPKHYTHIX B YPAaBHEHUU XUMHUYECKUX DJIEMEHTOB BHUJIHO, YTO
atom azota B NaNO,, umes cremnens okucienns (+3), oTmaeT 2 € u mepe-
xoauT B a3oT B creneHu okuciaeHus (+5) B NaNOs;. Atom maprania,
nmMmes creneHb okuciaeHus (+7) B KMnO,, npuauMaer 5 € U nepexoauT B
aToOM Maprasiia B ctreneHu okucienus (+2) B MnSQOy,. DJIEKTPOHHBIE

CXCMbI UMCIOT BUA.

(+3) (+9)
N-2e—>N 5
(+7) (+2)

Mn +5¢&— Mn 2

Hudpst 5 1 2 — MHOKUTENN, KOTOPbIE YPAaBHUBAIOT YHUCIO MPUHS-
THIX U OTJAHHBIX 3JICKTPOHOB B JAHHOM peaklMu U SBIAIOTCA KO3 huiiu-
entamu 1npu (Gopmynax BoccranoButens (NaNO,;) u oxucnurens
(KMnQy,). IMoxcraBus koadduiuent 2 B iaepoit yactu nepex NaNO, u B
npaBoii yactu nepen NaNOjz; xoadduimenT 7 B JeBoMl 4acTu mepen
KMnO,4 u B npasoii yactu niepe MnSO, ypaBHeHUS! peakluu U, YUYUTHI-
Bast, YTO HA CBs3b ¢ HOoHaMu K u Mn?* pacxoxayetcst 3 monb H,SO4, mo-
JTy4yaroT ypaBHEHHE:

5NaNO,+2KMnO, + 3H,SO,— 5NaNOs;+ K,SO4 + 2MnSO,4+3H,0
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Jlanee oTMeUarT, YTO MPOIECC OTAA4YM DJICKTPOHOB — IIPOIIECC
okucierusi, NaNO, -BoccTaHOBHUTENb;, MPOIECC MPUCOCAUMHEHUS DJICK-

TPOHOB - Tipo1iecc BoccTtanoBieHus:, KMnO, — okuciauTerns.

THUnbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakumin
PaznuyaroT Tpu TUIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
o Mestcmonekynaproe OKUCICHUE-BOCCTAHOBJIEHHUE. JTO PEaAK-
IIMU, B KOTOPBIX U3MEHSIIOT CTETIEHb OKUCIICHHUSI aTOMBI Pa3HbIX XHU-
MUYECKHE DJEMEHTOB, BXOJSIINE B COCTAB PA3IUUHBIX MOJEKYI
(OKHCIUTENb U BOCCTAHOBUTENb SBJISIIOTCS PA3HBIMU BEIIECTBAMU).
Harmpumep:
5H,S"0; + 2KMn""0, —2H,8"%0, + 2Mn*?s0, + K,SO, +
3H,0.
o Buympumonekynapuoe oxkuciieHuE-BOCCTAaHOBJIEHUE. JTO pe-
aKI[MH1, B KOTOPBIX U3MEHSIOT CTENIEHb OKUCIICHHS aTOMBI pa3iiny-
HBIX XUMUYECKUX 3JIEMEHTOB, BXOJIAIINE B COCTAB OJHOM U TOM Ke
MOJIEKYJIbI. Hallle BCEro 3TOT TUM PEeaKIMil COOTBETCTBYET TEPMH-
YECKOMY Pa3JI0KEHUIO CIIOKHBIX BEIIECTB: 2KCI(+5)O3('2) —
2KCI™ + 30,0
o Jlucnponopyuonuposanue. 310 peakiuv, B KOTOPbIX H3Me-
HSIFOT CTETIEHU OKMCJICHUS aTOMbI OJTHOTO M TOTO K€ XUMHYECKOTO
AJIEMEHTa, BXOJSIIME B COCTAB OJHOM M TOM k€ MoJieKyibl. CTe-
MEHb OKUCIICHUS 3TOTO 3JIEMEHTA U MOBBIIIAETCS, U TOHUKACTCSL:

3 K,Mn"*®0, +2H,0 — 2 KMn“"0, + Mn“¥0, + 4 KOH
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OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE IMOTEHIINAJIBI

Hamnpasnenue u 3pHeKTUBHOCTh MPOTEKAHUS OKUCIUTEIHHO- BOC-
CTAHOBUTEIBHBIX PEAKIIMI B BOJHBIX PACTBOPAX OMPEIECISIOTCS 3HAUYE-
HUSIMH OKUCITUMEIbHO-60CCHIAHOGUMEIbHBIX NOMEHUUAI08 COOTBET-
CTBYIOIIUX OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX CUCTEM.

BenuunHbl OKUCIUTENBHO-BOCCTAHOBUTEBHBIX MMOTEHIIMATIOB  SIB-
JISIFOTCA  KOJIMYECTBEHHOM XapaKTEPUCTUKOW OKUCIUTEIbHOU U BOCCTA-
HOBHUTEJILHON aKTUBHOCTH BEILIECTBA B pacTBOpE. Boicokoe 3HaueHue
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO MTOTEHIINAIA XapPAKTEU3YET OKUC-
JiumebHy0 ciocoOHOCTh cuctembl. Hu3koe 3HaueHNE BETUINHBI OKHUC-
JIUTEbHO-BOCCTAHOBUTEIBHOTO MOTEHI[MANIA [TO3BOJISIET IPOTrHO3UPOBATH
BBICOKYIO 60CCHAHOGUMENbHYI0 AKTUBHOCThH JAHHOW CPEJIbI.

BennuunHa v 3HaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MTOTEHIINA-
Ja ONpPEAeIISIIOTCS SKCIEPUMEHTAIBHO; 3aBUCST, ITPEXKIE BCETO, OT TEM-
IepaTypbl, COOTHOILICHUS AKTUBHOCTEN OKUCIIEHHON U BOCCTAHOBJICHHOM
dbopMm.

B HacTosiiee Bpems He CYIIECTBYET METOJIOB, C MOMOIIbIO KOTO-
PBIX MOKHO OBLJIO ObI U3MEPUTH WJIM PACCUUTATH A0COIIOTHOE 3HAUEHUE
AIEKTPOJHOI0 MOTeHIMaNa. MOXHO JUIIb U3MEPUTh OTHOCUTEIBHYIO
BEJIMYMHY 3JIEKTPOJHOTO MOTEHIINANa, CPABHUB €r0 C MOTEHIIUAIOM
AIEKTPOJIa, BHIOPAHHOTO B KAYECTBE 3TAJIOHA. DJEKTPO]I, OTHOCUTEIBHO
KOTOPOTO MPOU3BOAUTCS U3MEPEHUE TTOTEHITNAA, HA3bIBACTCS I1eKmMpPo-
00M CpagHeHusl.

B kauecTBe Takoro 3eKTpojia (3JIEKTPo/ia CpaBHEHMs) 4acTO HC-
MOJB3YIOT BOJOPOJHBIN 3JIEKTPOJ B CTAHJIAPTHBIX ycioBuAX. OH cocTo-
WT U3 TJIATUHOBOM IUIACTUHKH, MOKPBITON TNIATUHOBOW YEPHBIO - AJIEK-

TPOXUMHUYECKUM ITYTEM OCAKIACHHOMW MJIATUHOW, HACBIILIEHHOW BOIOPO-
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J0OM. DJIEKTPOJI MOTPYKEH B BOJHBIN pacTBOP CEPHOM KUCIOTHI C AaKTHUB-
HOCTBIO HOHOB H', paBHO#1 1 MOJIB/T M OMBIBaeTCA CTpyeii Ta3006pa3HOTO
BOJOpOJa MO/ JaBjieHneM latM. BennunHy nmoTeHnana Takoro 3JieK-
TPOJia YCIOBHO MPUHUMAIOT 3a HOJIb.

KpoMme Bo1opoIHOTO 3EKTPOAa, B KAYECTBE JEKTPOIOB CPaBHE-
HUS UCTIONB3YIOT XJIOpCEepeOpsHbIN, KaIOMEIbHBIN U HEKOTOPBIE JIPY-
rue. MOXHO eperTH OT OJHOM LIKAJIbI IOTEHIHUAIOB K Apyrou. Hampu-
Mep, CTaHAAPTHBINA MOTEHIIMA IIMHKOBOTO 3JIEKTPOAa MO BOJOPOIHOMN
mikasne paseH -0,76 B, a motenuuan xiaopcepedpsiHoro anexrpoaa + 0,22
B (1o Toii ke mkane). CiienoBaTenbHO, TOTEHITHAI IIMHKOBOTO AJIEKTPO-
71a 0 IIIKaJie XJI0pcepeOpstHOTO AeKkTpoaa Oyaet paseH: - 0,76 - 0,22 = -
0,98 B.

DIEKTPOIHBIN MPOLIECC, TPOUCXOIAIINN HA BOJOPOJHOM JIIEKTPO-
+ —
ne: 2H +2€ 2 H,. [loreHnman BOOpOIHOTO 3JIEKTPOAa BOCIIPOU3BO-

JIATCS C BBICOKOW TOYHOCTBIO, IO3TOMY BOAOPOIHBIN 3JIEKTPOJT U IPUHST
B KQUECTBE ATAJIOHA MPHU CO3JJaHUHU IIKAJIbI SJIEKTPOIHBIX MTOTCHIINATIOB.
CocTaBisitoTcs rajJbBaHUYECKHE Maphl U3 ABYX JIEKTPOAOB (OJUH U3
AJIEKTPOJOB — BOJIOPOIHBIN ), U3MEPSEMBbIE TTOTCHIIUAJIBI SJIEKTPOIOB, OT-
JAIOIIIHME DJIEKTPOHBI BOJOPOJIHOMY 3JIEKTPOY, OyIyT UMETh 3HAK «MU-
HYC», a MPUHUMAIOIINE JIEKTPOHBI OT BOJIOPOJHOTO 3JIEKTPOia OyAyT
UMETh 3HAK «IUTIOCY». [Iporecchl Ha 3JIEKTPOIax COMPOBOKIAKOTCS XUMHU-
YECKHMMU PEAKIIUSIMH OKHUCJIEHUS] U BOCCTAHOBJIEHHUS C Iepepacipeiesie-
HUEM SHEpruM B cucteme. OKUCIUTENb MPUHUMAET SHEPTUIO OT BOCCTa-
HOBUTENS U BOCCTAHABJIMBAETCS B COOTBETCTBUM C SHEPTETUUYECKOM CXe-
MOM:

‘—
EOK + AE‘eoccm - Ered
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KOTOpasi TAKXKE SIBJISIETCS BBIPAXKECHUEM 3aKOHA COXPAHEHUS SHEPTUH,
rae Eq — ucxomgHas «dHEprus» BEIIECTBA, SIBISIONIETOCS OKUCIUTE-
aeM, AEg .. — UBMEHEHHE SHEPTUM BOCCTAHOBUTENS, Ereq — «OHEPTHS»

BOCCTAHOBJICHHOI'O OKHMCJIMTCJIA.

CyIIeCTBYIOT CUCTEMBI, B KOTOPBIX M OKUCJIEHHAsI U BOCCTAHOBJICH-
Has (popMbl HaxoaATCs B pacTBOpe. [Ipu 3TOM MPOUCXOIUT OOMEH HIICK-
TPOHAMU MEXy MHEPTHBIM 3JIEKTPOJOM M HOHaMH pacTBopa. [Ipumepom
CIIY’KAT PEIOKC-3IEKTPOIbI (OKUCIUTEILHO-BOCCTAHOBH-TeIbHbIE) Fe?*,
Fel+ | Pt;  Sn®*, Sn** | Pt.

N3menenune ceoboonoul suepeuu (AG) npu XUMAYECKOH peaKkIun

omnpeaenseT AIeKTpoABKYyIyo crity (/1C) raapBaHUYECKOTO dJIEMEH-

Ta:

£ = —AG/nF,

rie AG — uzMmenenue cBoboaHoM sHepruu ['ndoca, n—

YUCJIIO BJIEKTPOHOB, YUYACTBYIOIIUX B PEAKIINH;

F — nmoctosinnas @apajnes; € - 3JIEKTPOABUKYILAS CHIIA.

N3BecTHO, 4TO peakius (IIpU CTaHAAPTHBIX YCIOBUSIX) BO3MOXKHA,
ecin AG <0, cnemoBarensHo, IAC dondcna 6vims non0IHCUMENbHOU
6eIUYUHON 11 TOTO, YTOOBI 3JIEKTPOXUMHUYECKAsT peakius MpoTeKasia

CaMOIIPOU3BOJIbHO:

€ = AE= EOK - EBOCCT
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CnenoBarenpHo, DJ]C raabBaHUYSCKOTO 3JIEMEHTA, COCTABICHHOI'O
13 000 Mapbl AJEKTPOJIOB, MOKHO BBIYHCIWTH MCXOMS W3 3HAYCHUU

OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX IIOTCHIIMAJIOB, 4 UMCHHO

N3 MMOTCHIMAJIa KaTOoJa BBIYHUTACTCA IIOTCHIIMAJI aHOJa (B raJIbBaHHN4YC-
CKOM JJIEMEHTEC KAaTOAOM ABJISACTCA MOJIOKUTEJIbHBIN SJICKTPOA, aHOAOM -

OTPUIIATETbHBIN ).

Ecnu sxcnepuMeHTaNIbHO onpenenuTh aBa 3HadeHus DJ{C uzyudae-
Mol peakuuu — E;u E; — xoTda Ob1 ipu nByx Temmneparypax T;u Ty, TO,

COCTaBUB CUCTCMY U3 JIBYX VDaBHeHHﬁ:
AH—-T; AS=—-n AE;F
AH—-T, AS =—n AE,F

MOKHO IIPOCTO BBIYHUCIIUTL TCPMOANHAMHWYCCKUEC XAPAKTCPUCTUKH — OH-

manvnuio ( H) v oumponuro (- S) peakiiuy B JaHHOM HHTEpBaJIe TEMIIe-
patyp.

B3aumocssa3p 3/]C 1 KOHCTaHTBI PABHOBECUS OKUCIUTEIBHO-

BOCCTAHOBUTEIIBHOM PEAKIINU ONIPEACIISIETCS YPABHECHUEM:

AG = - RTInK = -nFg
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KoHTpOJIb YCBOCHUSA TeMBbI

1. Cpenu coenunenuii: xqopun kenesa (II), xmopuna xenesa (I11),
METAJTHYECKOE KeJe30; CEPOBOIOPO/I, CYIb(PUT HATPHUSI, CEpHAS KUCIIOTA
— yKa3aTh BOCCTAHOBUTEIIN, OKUCIUTEIN U COCIMHEHUS C OKUCIUTEIIbHO-
BOCCTAaHOBUTEJIBLHOMN JTBONCTBEHHOCTBIO.

2. Ha3BaTh THUIIBI OKMCIIUTEIBHO — BOCCTAHOBHUTEIBHBIX PEAKIIUHU.
Meto0M PIEKTPOHHOTO Oalanca moa00paTh CTEXHOMETPHUUIECKUE KOd(]-
(bUIMEHTH B CXEMaX ypaBHEHUH MEXKMOJICKYISPHBIX OKHCIUTEIHHO —
BOCCTAHOBUTEJIBHBIX PEAKIIMUA. YKa3aThb B HUX OKHCJIUTEIb, BOCCTAHOBU-
TEJIb U CPENY NMPOTEKAHUS PEAKIUH:

NO, + KOH + O, - KNO; + H,0
KNOZ + HZSO4 + Kl - NO + |2 + K2804 + Hzo
K,Cr,0;+ H,SO4+ SO, — Cr,(S04); + K,SO4 + H,O

Na,SO, + C — Na,S + CO

KNO, + H,SO, + KMnO,—~ KNO;3;+ MnSO, + K,SO, + H,O

Na,S + H,O, —» Na,SO, + H,O

K,SO; + KOH + Cl, » K,SO, + KCI + H,O
Na,O, + H,SO, +NaMnO,— O,+ MnSO, + Na,SO, + H,0O,
KCIO; + C —» KCI +CO,

K,Cr,0; +H,SO4+Na,SO3; —»Cr, (SO4)3 +Na,SO,4 + K,SO,4+H,0
NaCl + H,SO4 + MnO, — Cl,+ MnSO, + Na,SO, + H,0

Kl + H,O, + H,SO, —» |, + K,;SO, + H,0

Ca3(PO,), + SIO, + C—> P + CO + CaSiO;



142

KNO3z;+ KOH + MnO, 2 KNO,+ K,MnO, + H,O

H,S + KMnO,+ H,SO4, — S + MnSO, + K,SO, + H,0O
MnO, + KC|O3+ KOH — K,;MnO, + KCI + H,O

3. MeToaoMm 3JIeKTPOHHOr0 OajiaHca OMPEACNIUTh CTEXHUOMETpUYe-
Ckre KOA(DPUIMEHTH B OKUCIUTEIHHO — BOCCTAHOBUTEIIBHBIX PEAKIIHIX

JAUCTIPOIIOPHHUOHUPOBAHUA. Yka3arb OKHCJIUTCIIb, BOCCTAHOBUTCIb MU
cpeny:

KCIO; — KCIO, + KCI

KOH + Br, - KBr + KBrO; + H,O

KOH + I, —» KI + KIO; + H,O

KOH + Br, - KBr + KBrO + H,O

Na,O, + HCI — O, + NaCl + H,0
KoMnO, + H,O — + KMnO, + \MnO, + H,0O
Na,SO; — Na,S + Na,SO,
4. O60CcHYHTE, KaKO# MPOIIECC - OKUCIEHUE WJIM BOCCTAHOBJICHUE -
IIPOUCXOJUT B IIPEBPAIICHUSIX BCIICCTB:

a) 2FeSO, — Fe,(S0,)3

b) b) Fe,O;— 2Fe

c) ¢) NH; — NO

d) 2CI" - ClI,

e) CI"—> CIO,

H210,—> |,
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6.2. BzauMoaencTBUE KUCJIOT C MEeTAJLJIaMHU

O01mue moy10KeHust

[Iporiecchl B3aUMOACHCTBUSL KHUCJIOT C METaljlaMU OTJIWYAKOTCA
pa3zHooOpa3ueM MPOJYKTOB B3aUMOJICUCTBUS, UTO BBI3BIBAET CJIOKHOCTH
B M3YUYECHHM U MPOTHO3UPOBAHUU PE3YJIbTATOB ATUX mpoiieccoB. C apy-
roil CTOPOHBI, CUCTEMA METaJJI — KHUCJIOTA SIBJISIETCA OJHOW M3 Haubosee
BOXHBIX B MPAKTUYECKOM OTHOIIEHHUM W, CJIEIOBATEIbHO, HEOOXOIUMO
OBJIAJICHUE XOTsA Obl MHUHUMAaJIbHBIM YPOBHEM 3HAaHWI B 3TOH 00JIacTH
JUTSL IPUHITAITHATBHON OLICHKH BO3MOXKHOCTH, d(DPEKTUBHOCTH U PE3YJIIb-
TaTOB B3aMMOJICHCTBUS B YKa3aHHBIX CHCTEMAaX.

CI10HOCTh TTPOIIECCOB B3aUMOJICMCTBUS KUCIOT C METAJNIaMU 00Y-
CJIOBJICHA KaK pa3IMuMeM B CBOMCTBAX KHUCJIOT, TaK M Pa3IUIMEM B CBOM-

CTBax METAJlJIOB.

XUMHUYECKAST AKTUBHOCTh MEHA/1108 N3MEHSIETCA B OU€Hb IIIUPOKUX
npeaenax: OT CBOWCTB WICJIOYHBIX W IIEJIOYHO3EMEJBHBIX, KOTOPHIC
HEJIb351 XPAaHUTh Ha BO3JyXE, TAK KaK OHU aKTUBHO PEATUPYIOT C KHUCJO-
POJIOM BO3JyXa M MapaMH BOJbI, U J10 OJaropoJHbIX, BCTYyHAIOIIUX B pe-
aKIMU C OY€Hb OTPAHUYEHHBIM KOJIMYECTBOM JIPYTHX BEIIECTB B dKECTKUX
ycaoBusax. OTCrofa ClIeayeT, YTO 00CYXJIEeHHUEe CBOMCTB METAJIJIOB, B 4a-
CTHOCTH B3aUMOJEUCTBUE UX C KHUCJIOTAMH, MOKHO BBITIOJIHATH JIMIIb C
Y4ETOM XUMHYECKON aKTUBHOCTHU. Il peakiuil 6 800HbIX pacmeopax
XHMUYECKass aKTUBHOCTh ONPENENSACTCS IMOJIOKEHUEM MeTala B 2J1eK-
MPOXUMUYLECKOM DOy HANPANCEHUU Memaiios Wi, TOUHee, psly CTaH-
JTApTHBIX 3JEKTPOIHBIX MOTCHIIMATIOB METAJIOB:

YeMm JieBee pacnoioKeH MeTaJl B Py HANPSIKEHU U, TeM
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00JIbIIIe €ro XUMHUYeCKass AaAKTUBHOCTb (BOCCTAHOBHMTEJIbHASI CIIOCO0-
HOCTBb), KOTJIa OH B3SIT B BH/I€ IIPOCTOr0 BellecTBA.

B cokpaieHHOM BUIE AJIEKTPOXUMHUYECKUN DA HANPSIKECHAN Me-
TAJIJIOB, KOTOPBIA TaK)Ke, MO IMOHSITHBIM NPUYMHAM, Ha3bIBAIOT PsOOM
AKMUBHOCMU MeMAaiios, 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 CIIOBHO B psijly aKTUBHOCTH METAJIJIOB MOXHO BBIJCIUTH TPU 00-
JIACTH:

2) HanOosiee aKTHBHBIC METaJUIbI (IEIIOYHBIC M IIEIOYHO-
3eMeJIbHBIE), CTOAIIME B psIAYy aKTUBHOCTHU 10 MQ;
3) ymepeHnHo aktuBHbie — oT Mg o Cu;
4) MaJlOaKTHBHBIC — CTOSIIUE B PSAOY aKTHBHOCTH HaYH-
Has ¢ CU .
CxemMaTH4eCcKH PsiJi aKTUBHOCTH MOYKHO M300pa3uTh TakK:

axKmueHnbsle Mq YMEPEHHO AKMU6HbIE CU _manoaxkmugHbvle

[IpucyTcTBUE B psily aKTUBHOCTHA METAJIOB CUMBOJIa HeMeTauia Hy
HEOOXO0JIUMO TIpH OOCYKJICHUM TPOIECCOB B3aUMOJICHCTBUS METAJIIIOB C
BOJIOU U kucioramu. JleBee H, pacnonoxkeHbl METAILIbI, UMEIOIUE OTPHU-
[aTeJIbHbIE 3HAYEHUSI CTAaHIAAPTHBIX AJEKTPOJHBIX MOTEHIIMAJIOB U, Clie-
JI0OBaTEJIbHO, CIIOCOOHBIE BOCCTAHABJIMBATH BOJOPOJ U3 BOJABI U KUCIOT;
paBee PaCIOJ0KEHbI METAIIBI C MOJOKUTEIbHBIMU 3HAYCHUSIMU CTaH-
JAPTHBIX AJIEKTPOJHBIX MOTEHIINATIOB, KOTOPhIE HE MOTYT ObITh OKHCIIE-
Hbl MIOHAMH BOJIOPO/JIA BOJIBI U KUCJIOT.

Takum oOpazoMm, guddepeHIpPOBaHHBIA MOAX0A K OOCYKJIECHUIO
XUMHUYECKOTO MOBEJACHUS METAUIOB MPU B3aUMOJIEUCTBUM C KUCIOTAMHU

BITIOJIHC OUCBUCH.
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Jl71st TOro, 4TOOBI BBISIBUTH HA MPUHIUIIUAIIEHOM YPOBHE pas3jiMune

B IOBCACHUUN Kucjiom I1pU BBaI/IMO,HGfICTBHI/I C MCTalJlllaMU, H€O6XO,Z[I/IMO

OCMBICIIUTD CIIEYIONINE MTOJOKEHHUS

1) peakuus B3aMMOACHCTBUS METalljla U KUCIOThl — OKHUCIUTEIh-
HO-BOCCTAHOBHUTEIbHAS, METAIN (B BHJAE IMPOCTOrO BEIIECTBA) MOXKET
OBITH TOJILKO BOoccTaHOBUTENIeM. OTCIO/Ia CeAyeT O4eHb BayKHBIN BBIBO/I:

JTobaa kucroma no omnouieHu) K Memasiy
AenAemca OKUCIumenem
2) B kadecTBe OKHCIIHMTENSA B COCTABE KUCIOTHI MOTYT BBICTYIIATh:
a) KaTnoH (1oH Bogopoxa H')
0) aHHOH 3a CYET aToMa JJIEMEHTa B IIOJOKHUTEIHHOM CTCICHHU
OKHUCJICHUS, 00pa3yIOIIETO KUCTIOTY.

HazoBeM KHCIIOTBI, COOTBETCTBYIOIINE BAPUAHTY «a», TO €CTh
o0J1aiaronue c1ado 8bIPANHCEHHBIMU OKUCIUMENbHbIMU CBOUCMBAMU, KH-
cJ10TaMu | rpynmbl; KUCJIOTHI, COOTBETCTBYIOIIHE BAPUAHTY «0», TO €CTh
C SAPKO BbIPANCEHHBIMU OKUCIUMENbHbIMU ceolicmeamu, KAcaoTamu |l
rpynmsbi.

3) C yd4eToM BEJIMYMH CTAaHJIAPTHBIX DJICKTPOIHBIX IMOTCHIIMAJIOB
KHCJIOTHI | Tpynmbl MOTYT OKHCIIATH JIUIIh METAJIIbI, CTOSIIIUE B PSAAY
akTuBHOCTH 10 H,. IIpy 3TOM e€AMHCTBEHHBIM MPOIYKTOM BOCCTAHOBIIC-
HUS SIBJISICTCS Ta3000pa3HBIA BOJTOPOI.

5) Kucaorsl |l rpynnmbl MOTYT OKHCIISITh KaK aKTHBHBIC, TaK U
MaJI0OaKTHBHBIC (CTOSIIIHME B Py aKTUBHOCTH HaunHas ¢ CU) MeTasuibl;
IIPU TOM IIPOUCXOJUT BOCCTAHOBJIEHHUE aTOMOB 2JIEMEHTa, 00pa3yrolile-
T0 KHCJIOTY.

6) Meramibl, Ha KOTOpPHIC HE JEWCTBYET HU OJHA M3 UHIUBUIY-

aJbHBIX KUCJIOT, MOTYT B3aUMOJICHICTBOBATH C «YaAPCKOU B0OKOU» — CMe-
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ChI0 KOHLIEHTPUPOBAHHBIX a30THOW WU COJSTHOW KHUCJIOT B COOTHOILLICHUU
1:3. B 3TOM ciy4ae urparoT poJib HE TOJIBKO IIPOLIECCH OKUCIEHUS, HO U
KOMILJIEKCOOOPa30BaHUsI.

7) B ma1000M 00CYXJICHWHU, KaK TPaBHJIO, JTOIYCKAETCS TOT HIIH
WHON YpOBEHb 000O0IIEHMsI, YIIPOIIEHHUS cUTyaluu. B ganHOM Bompoce
YOPOIIEHUE HEU30EKHO MO CIACTYIONUM HAMPABICHUSIM:

¢ TCOPETUYECKH BO3MOXKHOE MPOTEKAHHE MpOoIlecca Ha MPaKTH-
K€ OCJIOXKHSIETCS OOpa30BAaHMEM Ha IMOBEPXHOCTH MeETaJlIa
MPOAYKTOB, MPEMATCTBYIOIIMX JajJbHEUIIEMY B3aUMOJECHUCT-
BUIO. Tak, B COOTBETCTBUU C IOJIOKEHUEM B Py aKTUBHOCTHU
CBHHEI] COCOOEH B3aWMOJIEHCTBOBATh C pa30aBIICHHOW cep-
HOM KkuciaoTol. Ho mocCKoJibKy 00pa3yromuiics B Ipoliecce
peakuun PbSO, oOpasyer Ha MoOBepXHOCTH MeTallla Hepac-
TBOPUMBIM 3alTUTHBIA CJION, CBUHEI] TPAKTUYECKH HE PaCTBO-
pseTcs B ykazaHHOW kuciote. [IpumepHo mo Toil ke cxeme
MPOUCXOJUT MACCUBAIUS HEKOTOPHIX METAJIOB B KOHIIEHTPHU-
POBAHHBIX a30THOU U CEPHOU KHUCIIOTAX;
“ IpU  B3aUMOJICHUCTBUU MeTAIOB ¢ kuciotamu |l rpynibl
OOBIYHO 00pa3zyeTcsi HECKOJIbKO MPOAYKTOB BOCCTAHOBJICHUS,
U B PEAKIIUM yKa3bIBACTCS TOT MPOAYKT, KOTOPHIN Ipeodiiaia-

€T B CMECH;

0

* COCTaB MPOAYKTOB BOCCTAHOBJIEHUS ITPU B3aMMOJECHCTBUU ME-
TaioB ¢ kucioramu |l rpynmel cymecTBEHHO 3aBUCUT HE
TOJBKO OT aKTUBHOCTH METAJJIa, HO U OT KOHIIEHTPAlUH KU-
CJIOTBI, TeMIlepaTypbl. HEBO3MOXKHOCTP TOYHOIO ydeTa BCEX

TUX (PAaKTOPOB B COBOKYIMHOCTU U BO BCEM MHTEPBAJIC UX U3
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MEHEHHSI TAK)XKE BBIHYKIAET K HCIOJIb30BAHUIO YHIPOILIECHUN

IIPY HAIIUCAHUH COOTBETCTBYIOIINX YPABHEHUN PEAKIIUN.

B3aumMoaeiicTBue C MeTa/LJIaMH KHCJIOT, 00J1aJaI00IUX €J1a00
BbIPAKEHHBIMHU OKHMCJIUTEILHBIMHA CBOMCTBAMM

K xucnoraMm | rpymmbl, rie OKUIHTENs - HOHEI Bogopoaa H', otHo-
CUTCS OOJBITMHCTBO M3BECTHBIX KHUCIIOT:

1) mpexzae BCEro, K HUM OTHOCATCS OeCKUCIOpOOHble KH-
CJIOTBHI, B KOTOPBIX aHWOH MPECTABIsACT COOOM aTOM HEMeTallla B
orpurnareabHoi creneHu okucienus (HCI, HBr, HI, H,S u npyrue).
AHHMOH 3aBEJJOMO HE MOKET MPOSBJIATh OKHCIHUTEIHHBIX CBOMCTB.
Bosee Toro, mpu B3anMOIEHCTBHH C OKUCIUTEISIMHU 3TH KUCIOTHI 32
CYCT aHWOHA MOTYT MPOSBIISITH ce0sS B POJM BOCCTaHOBHTENEH. B
pPeaKInIX ¢ METANIAMH OKHCIIUTEIIFHOE JCHCTBHE MOXKHO OXKHJIATh
JIUIITH OT HOHOB BOJIOPO/A.

2) KHCIIOPOJICOACPIKAIIME KHCIIOThI, B COCTaBE KOTOPBIX
aTOM HEMeTaylsla, 00pa3yIoIIero KHUCIOTY, HaXOIUTCS B TIOJIOKH-
TEJILHOM CTEIICHU OKWUCIICHUS, HE SABIISIOLICHCS MaKCUMAJIbHOU
(HNO,, H,SO3, ...). B omnpeneiacHHBIX CHTYalMSX 3TH KHCIOTHI
TaKXK€ MOTYT IIPOSIBIIATH BOCCTAHOBHUTEIBHBIC CBOMCTBA 3a CUET
aHMOHA KHUCIOTHL. 110 OTHOIIEHHMIO K MeTalIaM OKHCJICHHE MOXKET
IIPOMCXOUTH JIUIIH 32 CICT HOHOB BOJIOPO/IA.

3) KHCIOpOACOIAEpKAIINEe KUCIOTHI, B KOTOPBIX aTOM 3Jie-

MEHTa, 00pa3ymoIIEero KUCIOTY, HAXOAUTCA B MAKCUMAJILHOM MOJI0-
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KUTEJIbHOW CTEMEeHU OKHCIICHHUS, HO TTOCKOJbKY 3HAYE€HHWE OTHOCH-

TEITLHOU 3JIEKTPOOTPHUIIATEIFHOCTA aTOMa dTOT0 3JIEMEHTa CPaBHU-

TEJIbHO HEBEJIMKO, aTOM HE MPOSBIISAET SIPKO BBIPAXKCHHON CKIOHHO-

cTH K noHmkeHuto crenenn okuciaenus (Hi;PO, H,COs, H,SIO;,

H3ASOy, ...), W B poJI OKHCIUTENS MO OTHOIICHWIO K METaJlJIaM

Tmo-TipexxHeMy BbIcTymaroT HoHbl H'. K kucmoram | rpymms! oTHO-

curcs taxxe HySO, paso.

Kak y»xe yka3pIBanoch, KHCJIOTHI | Tpynmbel MOTYT B3aMMOICHCTBO-
BaTh JIUIIIb C aKTUBHBIMU METAJIaMH (CTOSIIITUMH B Py aKTHUBHOCTH JI0O
CuU), Tak KakK JIMIIb 110 OTHOIICHHUIO K aKTUBHBIM MeETallIaM, JIETKO OT-
JTAIOIIMM BaJICHTHBIC D3JICKTPOHBI, MOXKET OBITh pealM30BaHa OKHCIIH-
TeJIbHAs CIIOCOOHOCTH HOHOB Bojopoxa H':

Zn + 2HCI — ZnC|2 +H,

Ca + H,CO; — CaCO3+ H,

Ag + H,SO,4pa36. — B3aUMOJIEUCTBHUE OTCYTCTBYET.
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B3aumoaelicTBue ¢ MeTA/LIAMH KHCJIOT, 00J1aJal0IMX

SIPKO BbIPAKCHHBIMH OKHC/IUTC/IbHBIMHU CBOMCTBaMH

K kucnoram |l rpynmnel OTHOCATCS HEKOTOpBIE KHCIOPOACOAEPKa-
IIMe KUCIOThI, 00pa30BaHHBICE AaTOMaMHM 3JIEMEHTOB C BHICOKMMHU 3HaYe-
HUSIMU BEJIMYMH OTHOCUTEIBHOW 3JIEKTPOOTPULIATEIILHOCTA B COCTOSIHUU
MaKCHMaJIbHON TOJIOKUTEIbHOM CTerneHu okuciaeHus. Hambomee Bax-
HbeiMu 13 HuUX ABIsSioTcs HNO; a1060ii koHunenTpanuu u H,SO,4 konu.
SIBHAasi CKIIOHHOCTh aTOMOB a30Ta (B MakKCUMaJbHOW IMOJIOKUTEIbHOU
CTENEHU OKUCJIEHUS +5) 1 aTOMOB cephl (B MAKCUMAJIbHOW MOJIO0KUTEb-
HOM CTENEHU OKUCIICHUS +6) K MOHMKEHUIO CTEIIEHU OKUCIICHUS! TTPUBO-
IUT K TOMY, 4TO, BO-TIEPBBIX, B MPOLECCAX OKUCICHUSI METAJIJIOB UMEHHO
OHM BBICTYNAIOT B POJIA OKUCIHUTENEH, U, BO-BTOPBIX, UX OKUCIUTEIIbHAS
CIIOCOOHOCTH CYIIECTBEHHO BBIIIE, YEM Y HOHOB BOJOPO/IA.

Nmenno nostomy KuciaoThl |l Tpymmnbl MOTYT OKHUCIHISITE HE TOJIBKO
AKTUBHBIC METaJIbl, CTOSIILIUE B PsIAYy aKTUBHOCTH JIO BOJIOpOJA, HO U
MHOTHE€ U3 MaJOAKTUBHBIX, 32 UCKJIIOUEHUEM OJaropoIHBIX U HEKOTOPHIX
IPYTHX.

MoOXHO TIPEATONI0XKUTh, YTO OTCYTCTBHUE SIPKO BBIPAXKEHHBIX OKHC-
JUTEIBHBIX CBOUCTB y pa3daBinennort H,SO, (B ornnume ot pasdasieH-
Hoii HNOg3) cBA3aHO ¢ MEHBIIMM 3HAYEHHEM BEJIMYMHBI OTHOCHTEIBHOM
AIEKTPOOTPUIIATEIIBHOCTH aTOMOB CEphI 1I0 CPABHEHUEM C aTOMaMU a30-
ta. [Ipu 3TOM, OHAKO, HEOOXOAMMO MOMHUTH O HEU30EKHOCTU yIPOIIle-
HUW B OAOOHBIX PACCYKICHUSIX, TAK KaK PEaJbHO OKUCIUTEIbHAS CIIO-
COOHOCTh COEJMHEHUIN 3aBHUCHUT OT MHOTHX (PAKTOPOB M peau3yeTcs B

pPa3JINYHbIX MCXaHHU3MaX. IIOCT&TO‘-IHO BCIIOMHHUTD, UTO OKUCJIMTCIIbHAsA
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CIOCOOHOCTP XJIOPCOAEPIKAIIMX KUCIOT yBeanunBaeTcs B paay  HCIO,,
HCIO;, HCIO, HCIO, to ecth M0 Mepe yMEHBIICHHSI CTEIIEHU OKUCIIE-
HUSA XJI0pa B COSIMHEHUSIX (B CBSI3U C YMEHBIIICHUEM YCTOMYMBOCTH ITHX
COCJIMHECHU ).

[TpoayKThl BOCCTAHOBIICHUS cephl (+6), BXoasmen B coctaB H,SO,
ko, W a3zoTra (+5), Bxomsmero B coctaB HNO;, nmpu B3aumMoaericTBun

ATUX KUCIIOT C METaJUIaMH OTNPEIEISIOTCS PSIoM (PaKTOPOB:

o AKTUBHOCTBIO METAJIA;

o KOHICHTPAIIUEN KUCIOTHI;

o TEMIIEPATYyPOHu;

° HEKOTOPHIMUA HWHBIMU YCIIOBUSIMHU, Halpumep, Ha-

JMYAEM IIPUMECEU B METAJIJIE, COCTOSHUEM €T0 MTOBEPXHOCTH U APYTUMH

0COOEHHOCTSIMH TpOILIecca.

B3aumoaencTBHEe METAJJIOB ¢ KOHICHTPUPOBAHHOM
CePHOM KUCJI0TOM

I/ICXOI[H N3 CTPOCHHA BHCHIHCTO JJICKTPOHHOI'O CJIOA aTOMa CCPLI,
MOXHO OXHIATh IMPOABJICHHA aTOMOM CCPbI CIICAYHOIINX CTCIICHEN OKMC-
JICHUA U O6paBOBaHI/Iﬂ Ba)KHCUIIINX COGI[HHGHHfI, COOTBCTCTBYIOIIIHUX 3TUM

CTCIICHAM OKUCIICHUA:

CTENEHD —2 0 +4 +6

OKHCIICHUS

Baxuenmme

COEIUHEHHUS H»S S SO, SO,
\! \2

H,SO3 H,SO,
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MakcumasnbHas CTEIEeHb OKUCICHHSI aToMa cephl (+6) peann3oBaHa
B CEpHOM KUCIIOTE, U TIPU B3aUMOJICHCTBUU C METallaMU, KaK yxkKe 00cCy-
AKIAJIOCh, MPOUCXOJUT MOHWKEHUE CTENEHH OKHUCICHHUS aTOMa CEpPhI C
oOpaszoBanueM auokcuaa cepbl SO,, 3IEMEHTHON cephbl S UM CEPOBOJIO-
pona H,S. JIoruuHo mpeanosoXuTh, YTO ITyOHHA BOCCTAHOBIICHUS CEPBI
OyJIeT 3aBUCETh, B TIEPBYIO OYEpE/b, OT AKTUBHOCTH METAJIJIa, TO €CTh OT
TOr0, HACKOJIBKO OXOTHO aTOM METAJUIA OTAAET CBOM BAJICHTHBIEC JJICK-
TPOHBI aTOMY CEPBI.

Pe3ynpTar 3TOr0 OKHCIUTEIBHO-BOCCTAHOBUTEIBHOTO B3aUMOJACH-
CTBUSI MOXHO MPEJICTAaBUTh CXEMOM, B KOTOPOW MPOCIIC)KUBAECTCS B3aH-
MOCBSI3b MEXJIY AKTUBHOCTBIO ME€Tajla U MPOAYKTOM BOCCTAaHOBJICHUSA
KOHIICHTPUPOBAHHON CepHOM KHCIOTh. Heo0XoauMOCTh YHpOIEHUN U

0000I11IeHH B TTOJJOOHOTO POjia pacCyKICHUIX 0OOCHOBAHA BHIIIIE.

Haubo1ee aKkmugHbvle Mg YMEPEHHO AKmMUG6HbLE Cu manoaxkmuenvie

Memannvl Memainvl (mo Pt, Au...)

\ \ \

H.S, S S (mia Mg, Zn) SO,
SO,

C OOJIBIIMHCTBOM MaJIOAKTUBHBIX U YMEPEHHO AKTUBHBIX METAIIOB
KoHIIeHTpupoBaHnHas H,SO,4 pearupyeT ToIbKO Mpu HarpeBaHUU. XOJIO0-
Hasi KOHIICHTPUPOBAHHAS CEPHAsl KUCJIOTA MACCUBUPYET XKEJIE30, TOITOMY

€€ MEPEBO3AT B KeJIE3HOU Tape. [laccusayueil Ha3bIBACTCS MPOIECC
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00pa3oBaHUs TOHKOW OKCHUIHOW (MJIM MHOTO COCTaBa) IUICHKHU Ha II0-
BEPXHOCTH METAJUIa, KOTOpasi MPEISITCTBYET MPOIECCY AaJbHEHIIEro
B3aMOJICHCTBUSA METaJlJIa C KUCJIOTOH.

[TpousmioCcTpUpyeM CXeMy KOHKPETHBIMU IpUMEpPAMHM, a UMEHHO
IPOTHO3UPYEM PE3YJIBTAT B3aUMOAEUCTBHS KOHUECHTPUPOBAHHON CEPHOU
KUCJIOTBI C MeIbl0 (MaJOaKTUBHBIA MeTasl), KajblueM (IeJO0YHO3e-
MEJIbHBIM METaJlI, TO €CTh OTHOCHUTCS K YHCIy HanOojee aKTUBHBIX) U

UHKOM (METaJllI CPEJIHEN aKTUBHOCTH).

Cu + 2H,SO4xom. = CuSO, + SO,T + 2H,0

4 Ca + 5H,SOsxomn. = 4CaSO, + H,ST + 4H,0

HpI/I BSaHMOI[GﬁCTBHH C IMHKOM CC€pHadA KHUCJIOTAa BOCCTAHABJIMBA-

€TCsl TEM CUJIbHEE, YeM OOJIbIlIe TEMIIepaTypa:

a) Mpy HEOOJIBIIIOM HarpeBaHUU

Zn + 2 H,SOxomn. = ZnSO4 + SO,T + 2 H,0

0) nmpu 0oJee BBICOKUX TEMIIepaTypax

3Zn + 4H,SO4xom. = 32ZnSO, + SY + 4 H,0

B) B YCJIOBUSIX €I1l€ OOIBIINX TEMIEPATYp

47Zn + 5H,SO4kom. = 42ZnS0O, + H,ST + 4 H,0.
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B3aumMojienicTBre METALJIOB C A30THOM KUCJI0TOM

Bo3MOXHBIE CTENIEHN OKUCIICHUS a30Ta B COCAUHEHUSAX W3MEHSIOT-
Cd B MHTEpBaJE OT —3 10 +5. BaxxHeWmmmu BOAOPOAHBIMU M KUCIOPO/I-
HBIMU COCIMHEHUSIMH, COOTBETCTBYIOIIUMHU 3TUM CTEIEHSAM OKHCJICHUA,
SABIISIFOTCS:
CTCIICHB -3 0 +1 +2 +3 +4 +5
OKHUCJICHUSA
Baxuenmmue H3N N2 NZO NO N203 N02 N205
COCIMHCHUS
\J l
HNO, HNO;

A30THas KUCJIOTa MPU B3aUMOJCHCTBUU C METAJIAaMU MOXKET BOC-
CTaHABJIMBAThCA KaK HE3HAYUTENbHO (110 «Oyporo raza» NO,), Tak u 10
COCIMHEHMH, OoTBevawlmx Oosiee TiyookoMy BoccTaHoBieHHio (NO,
«ecensamuii raz» N,O, N,) Bmiors no ammuaka NHj, koTopsiii B pac-
tBOpe HNOj; 06pasyer nurpar ammonust NH4NOs.

Pe3ynpTaT BOCCTAHOBJICHHS a30THOM KHUCJIOTHI 3aBHUCUT B OYCHB
3HAYUTEIHHOU CTETICHH HE TOJIBKO OT aKTUBHOCTU MeTalljla, HO M OT KOH-
[IEHTPAlUA a30THOW KHUCIOTHI. [Ipr 3TOM HYXHO Y4YWUTHIBaTh, YTO TPHU
B3aMMO/JICHCTBUU C OJJHUM U T€M K€ METAJIOM pa30aBJieHHasi a30THasI
KHCJI0TAa BOCCTAHABJIMBAETCH CHJIbHee, YeM KOHIEHTPUPOBAHHAA.
OT0 OOBSACHSETCS TE€M, YTO B KOHIUEHTPUPOBAHHON a30THOM KHCIIOTE
IPOJIYKT BOCCTAHOBJICHHSI BHOBb OKUCISETCS, Kak npaBuiio, 10 NO,. Uem

OoubIIIe p2136aBJ'IeHa KHCJIOTa, TCM HHUXKC CTCIICHb OKHMCJICHHA a30Ta B
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BBIACJISIFOIIEMCSI Ta3000pa3HOM MPOAYKTE.
Takke HEOOXOAWMO TMOMHHUTH, YTO PEATBHO BBIJCISAETCS CMECh
MPOJIYKTOB BOCCTAHOBJICHHUSI, TO3TOMY B MPUBEACHHOM HUXKE cXxeme Oy-

JIEM YKa3bIBaTh JIUIIb TOT MPOAYKT, KOTOPBIN IPeo0IagacT B CMECH.

Hauoonee MQ  ymepenno CU manoaxkmueHvle

Merasbr: aKmueHble aKmueHble (mo Pt, Au...)
! { y
H NOS KOHIL. NZO N02 N02
HNO3 pa36, NH3 NZO NO
(NH,NO3) (nmu Np)

Ha xomomy u mpu OOBIYUHOW TemrmepaType KOHIICHTPHpPOBaHHAs
HNO; He nmeiictByer Ha Fe, Co, Ni, Cr, Al, a Tax:ke Ha Hep)KaBEIOIIHE
cranu BcuenacTBue naccupauuu. Onnako npu HarpeBaHUM HNOgj o
B3aMMOJICUCTBYET C ’TUMHU METaJIaMH, 00pa3ys coib, Boay U NO,.

[IpuBeneM HEKOTOpBIE IPUMEPHI PEAKLIMI B3aUMOJICHCTBUSA a30THOMN
KHUCJIOTHI Pa3JIMYHOM KOHIIEHTPALMM C METaJUlaMu: OapueM (IeJI04HO03e-
MEJIBHBIN MeTajll), IMHKOM (MEeTalll CpeaHel aKTUBHOCTH) U cepedpoM

(MaJOaKTUBHBIN METaJLI).

4Ba + 10 HNOgKOHH_ = 4 B&(NOg)g + NZOT + 5 Hzo

4Ba + 10 HNOBpa36. = 4 B&(NOg)z + NH,NO; + 3 H,0
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Zn + 4 HNOgKOHH_ = 4Zn(N03)2 + 2 NOZT + 2 H,0

47Zn + 10 HNngagﬁ_ = 4Zn(N03)2 + NZOT + 5H,0

5Zn + 12 HNOqu_pa36_ = SZn(N03)2 + NZT + 6 H,O

3 Ag + 4 HNnga36_ = 3AgN03 + NOT + 2 H,0O

Ecau meramn cnocoOeH pacTBopsAThCs B kuciorax kak |, tak u I
IPYII U [IPUA 3TOM MPOSABISIET IEPEMEHHYIO CTENIEHb OKUCJIEHUS, TO, YTO
BIIOJTHE OYEBHUHO, B PACTBOpAX KUCIOT C 00jiee BbIPaKEHHBIMH OKHUCIIU-

TEJIbHBIMH CBOMCTBAMHU CTEIICHb OKMCJICHHUS MeTalla 6YI[€T BBIIIIC:

Fe + HCl = FeCl, + H,

Fe + HQSO4pa36_: FeSO4 + Hz

Fe + 6 HNO; youy (marp) = FE(NO3)3 + 3 NO, + 3 H,0.

B3aumMoaeincTBHE METAIOB € KIIAPCKOW BOJIKOW»

«Ilapckoii BOJKOW» HA3bIBAOT CMECh KOHIEHTPUPOBAHHBIX a30T-
HOM M COJISHOM KHCIOT B COOTHOIIeHMH 1:3 mo oObeMy. YkazaHHas
CMECh KHUCJIOT PacTBOpseT OJaropojHbie METasIbl (30JI0TO M METaJlIbl
MJIATUHOBOM TPYIINBI), KOTOPbIE HE MOTYT OBITh OKHUCJICHBI HM OJHOMN U3
WHIUBUYAJbHBIX KUCIIOT.

[ToBbIIICHHAS OKUCIUTENbHAS CIIOCOOHOCTh «IIAPCKOM BOJKK» 00Y-
CJIOBJICHAa OCOOCHHOCTSMHU IIpoIlecca B3aUMOJICHCTBUS KUCIOT C METall-

JJaMM:
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1) opu B3aMMOJEUCTBUU a30THOW M COJISTHOM KHUCJOT BBIACISAETCS
aTOMApPHBINA XJIOp, 00JIAAIOIMIHNKI SIPKO BBIPAKEHHBIMH OKHCIIUTEIIbHBI-
MU CBOMCTBaMM:

HNO; + 3HCI = 3ClI + NO + 2H,0

CnenoBaTeiabHO, OKHUCIUTEILHOE BO3ACHMCTBUE HA METAJLILI CMECH
COJITHOW M a30THOM KHCIIOT OKa3bIBaeTcsl 0oJiee 3PEeKTUBHBIM, HEXKEIU
VHIWBUYAIBHOW a30THOW KUCJIOTHI.

2) mpolecc mepexojia METaIJI0B B PACTBOP CTAHOBUTCS TEPMOIH-
HAMHYECKH BO3MOKHBIM Ojaromapss oOpa3oBaHHIO B PacTBOpPEe KOM-

IIVIEKCHBIX COCI[I/IHeHI/Iﬁ B YCJIOBUAIX 3aBCIOMO O6yCHOBHCHHOFO N30bITKA

coustHoit kucaotst: [AUCI,], [PtCls]* u ap.:

Au + 3Cl + HCl = H[AuCI,]

Pt + 4Cl + 2HCI = H,[PtClg]

Takum oOpa3om, cyMMapHbIE YpaBHEHHUSI OKHUCJIEHUSI BaKHEUIIIHNX

0JIarOpOAHBIX METAJIIOB «IIAPCKOM BOJIKOI» UMEIOT BUI:

Au + HNO; + 4 HCI = H[AuCI,] + NO + 2H,0
Pt +4 HNO; + 18 HCI =3 H,[PtCls] + 4 NO + 8 H,O
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KoHTpOJIb YCBOCHUSA TEMBbI

1. Peakmus B3anMMOAEHCTBHS MeTalla ¢ KHCIOTOM IpoTekaeT Oe3
M3MEHEHUS CTEIIEHU OKHCIICHUSI aTOMOB 3JIEMEHTOB, BXOJSIIUX B COCTaB
pearupyrommux BENIECTB, WM SBISIETCA OKUCIUTEIbHO-BOCCTAHOBU-
tenbHOU? OTBET OOOCHYHTE.

2. IloueMy KucCIOTa MO OTHOLICHUIO K METAJIIy MOXET BBICTYNATh
TOJBKO B POJIA OKUCIUTENS?

3. B yeM nmpuHUMOMATbHAS Pa3HULIA B OKUCISIOIIEM BO3JEHCTBUU
Ha metan kucaot | u Il rpynn? Kakue u3 HUX sSBIAIOTCS 00Jiee CUITbHBI-
MU OKUCIIUTEIAMUA?

4. Kakue Metaiuibl MOTYT ObITh OKUCIEHBI KuciaoTamu | rpynmbi?
Kako# ra3 npu 3ToM BeIAENSAETCA?

5. Kakue meranmiabl MOTyT OBITh OKHCIEHbI KuciioTamu |l rpymmbi?
MoxeT 71 TIpU 3TOM BBIIEIISITHCA BOJAOPOA?

6. Uto Ttakoe maccuBanus MetauioB? Ha MOBEPXHOCTH KakuX Me-
TaJIJIOB Ha X0JIOly 00pa3yeTcs 3alllUTHAs TJIEHKa B KOHIIEHTPUPOBAHHBIX
CEepHOU 1 a30THOM kucnoTax? CoxpaHsercs JIM 3Ta IUICHKA MPU HarpeBa-
HHUU KUCJIOT?

7. Kakue MeTamibl He paCTBOPSIFOTCS HU B OJTHOW M3 UHAUBUIYaJb-
HBIX KHUCJIOT?

8. B 4WeM mnpuynHa MNOBBIIMIEHHON OKHUCJIUTEIBHOW aAKTUBHOCTHU
«IAPCKOU BOJIKWY, TTO3BOJISIIOIIECH pacTBOPATH OJIArOPOAHBIE METAIIIIbI?

9. Jlonucath mnpaBbie YaCTU ypaBHEHUH, MOJI00paTh CTEXUOMETPHU-
yeckue KO3 (OUITMEHTHL:

Hg + HNO3KOHH. —

Fe + HNnga36_ —> Al + HZSO4 pas6. —
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I'taBa 7. OCHOBHbBIE KJIaCChI HCOPraHNmIcCKMUuX

COeIMHEHU U
Oxcuanl

OKcuowl - 9mMmo CcoXCHbIE seulecmea, COCMOoAWUE U3 AmMmomos 08yx
IJ1IEMEHMO08, 00OUH U3 KOMOPBIX - KUCAOPOO (CIIOBO «OKCHUI» MPOUCXO-
TUT OT JATHHCKOT'O Ha3BaHUS KUCJIOPOJa «OKCUTEHHYM», CYDPUKC «H»
HCIIOJIb3YETCS B HA3BaHMUAX OWHAPHBIX COCAMHEHHIN HEMETAJIJIOB C MEHEE
AICKTPOOTPHUIIATCIIFHBIMU dJIeMeHTaMu). [Ipu sToM HEoOXOoauMoO yTOd-
HEHHE: 8 OKCUOAX AMOMbl KUCAOPOOA CBA3AHbL C AMOMAMU Opyeux dJje-
MEHMO8 U He CB:A3aHbl Medcoy cobou. Ecin aToMbl KUCIOPOJia CBSI3aHbI
MeXTy co00it (cBs3b -0-0-), TO COeTMHEHNE SIBISCTCS MEPOKCH/IOM.

Kiaccudukamuss OKCHIOB BO3MOXKHA MO HECKOJIBKHM IMPH3HAKAM.
[Ipexae Bcero, MCXoasl M3 XUMUYECKON aKTUBHOCTH, OKCHJIBI TTOApa3/ie-
JISTFOTCS HA JIBA BHJIA:

% coJieodpa3ymwoiue - 00pa3yrT COJIM TPU B3aMMOJICHCTBUU C

KMCJIOTaMH U 11eJiouaMu (K HUM OTHOCSTCSI OOJIBIIMHCTBO OKCHUIOB);
% HecoseoOpasywinue (MaaudPepeHTHBIC, Oe3pa3INYHBIC) - HE
obpazytot comneit. K aum otrocstes CO, NO, N,O.

Coneobpasyrowue oxkcuovl, B CBOIO OUYepeb, MOJAPA3ACIIIOTCS Ha
KUCJIOMHble, OCHOBHble N am@omepHbvle B 3aBUCUMOCTH OT XapakTepa Co-
OTBETCTBYIOIIHNX UM THAPOKCHIOB.

% KucJI0THBIMH Ha3bIBAIOTCSA OKCHJIBI, KOTOPBIM COOTBETCTBY-
I0T TUAPOKCHUABI KUCIIOTHOTO XapaKTepa, T.€. KUCIOThI. IIpu 3TOM coOT-
BETCTBYIOIIAS KMCJIOTA MOXKET OBITH ITOJTyUYeHA paCTBOPESHHEM OKCHIA B
BOJC: P205 + 3H20 = 2H3PO4

WJIM, €CJIM OKCHJ] B BOJIE HEpaCTBOPUM, KOCBEHHBIM ImyTeM. Hampumep,
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HEPaCTBOPUMOMY B BOJIe TUOKCHITY KpeMHHsI SIO, COOTBETCTBYET Me-
tTakpeMHueBas kuciora H,SiOxs:

SiO, + 2NaOH = Na,SiO; + H,0T (crutasienue) Na,SiO; +
2HCI = H,SiOs! + 2NaCl.

Kucnorasie okcuabl 00Opa3yrOT HEMETAIIbl, a TAaKXKE HEKOTOpbIE
MeTaJLIBI (B MIEPBYIO o4Yepeb, 0-3JIEMEHTHI) B BBICIIUX CTCIICHIX OKHUCIIC-
HUS).

¢ OCHOBHBIMH Ha3BIBAIOTCSI OKCHJIBI, KOTOPBIM COOTBETCTBYIOT
ocHoBaHus. COOTBETCTBYIOIINE OCHOBAaHMS OOpPa3ylOTCs MPU HEMOCPE-
CTBEHHOM PacTBOPEHUU OKCHUJA B BOJE: BaO + H,0 =
Ba(OH),

WU KOCBEHHBIM MYTEM, €CJIU OKCHJ B BOJIE HEPACTBOPHUM:
CuO + HCI = CuCl,

CuCl, + KOH = Cu(OH),J + 2KClI.

OCHOBHBIE OKCH/JIBI 00Pa3yIOTCSl METAJNIAMH.

% AMQOTepHBIMHU HA3bIBAIOTCS OKCHIBI,  COOTBETCTBYIOIIHEC
TUAPOKCUJIBI KOTOPBIX MPOSBIISIIOT B 3aBUCUMOCTH OT YCJIOBUM (T.€. OT
TOro, C YeM PEarupyroT) Kak OCHOBHbBIC, TaK M KHUCJIOTHBIE CBOWCTBA.
AMdoTepHbIE OKCUIBI B BOJE HEPACTBOPUMBI, TO3TOMY COOTBETCTBYIO-
I[ME KUCJIOTHI U OCHOBAaHMSI 00Pa3yrOTCsl KOCBEHHBIM IMyTeM. Tak, OKCH-
ny nmuHKa ZnO COOTBETCTBYET THUAPOKCHI, KOTOPHIH MOXKHO 3aIucaTh
kak B Buae ocHoBanus Zn(OH),, Tak u B Buje (TOT K€ CaMbIii COCTaB)
kucioTel H,Zn0O,.

AMGOTEPHBIMH SIBIISIFOTCA CJICAYIOIIUE OKCUBI:

Zn0, Aleg, Cr,0;, BeO, PbOz, SﬂOzI/II[p.



Hwxe B Tabnuie npuseaeHbl GPOpMYbl THAPOKCUAOB, COOTBETCT-
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BYIOIIMX BaKHEUIIUM aM(OTEPHBIM OKCHIaM, Ha3BaHUS UX COJICH.

Awmdo- I'mppokeun | 'mppokcun Hassanue HazBanue comu
TEPHBIA | OCHOBHOT'O | KUCJIOTHO- KHCJIOTHI COOTBETCTBYIO-
OKCHU XapaKTepa To Xapak- meﬁ KHUCJIOTBI
(ocHoBa- | Tepa
HHE) (kucnora)
ZnO Zn(OH), | H,ZnO, | umHKOBAas LIMHKAT
Al,Os, | AI(OH); | H;AIO; | opToantomu- OpPTOATFOMHHAT
HUEBas
HAIO, METAAIFOMU- METAaIFOMUHAT
HUEBas
Cr,03 | Cr(OH); | H3CrO; | oproxpommucTasi | OpTOXPOMHUT
HCrO, METaXpOMHUCTAsI | METAXPOMUT
BeO Be(OH), | H,BeO, | 6epumnuenas oepuiiat
PbO, | Pb(OH); | H4sPbO, | oprocBHHIOBas | opTOILIIOMOAT
H,PbO4 METACBHHIIOBAs | MeTaIuIroMOaT
SnO, | Sn(OH); | HsSnO, | OproonoBsiHHAS | OPTOCTAHHAT
H,SnO3 METAOJIOBIHHASI | METaCTaHHAT
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Kuciaorsl

Kucnomul - a3mo nekmponumel, npu 31eKmMpoaumudeckou ouc-
coyuayuu Komopvix 6 Kauecmee KAMmUuoHa OMUWEnIAIOmca MmoJibKo
uonvt 6000poda H'. Vinaye roBopsi, KHCIOTOH MOKHO Ha3BaTh JIF0OOE
COeTUHEHHE, CITOCOOHOE OTIICUIATh HOoHbI H.

B mponecce XMMHYECKUX pEaKIMKd MOHBI BOIOPOAA MOTYT 3aMe-
IaThCS HAa MOHBI METAJUIOB WJIM WHBIE KAaTHOHBI, TIPU 3TOM 00pa3yroTcs
COJIH.

. B 3aBucuMocCTH OT 4ucCiIa aTOMOB BOJIOPO/Ia, CIIOCOOHBIX
3aMeNIaThCs Ha aTOMbI METajllIa, KUCJIOTHI TOAPA3ACISIOTCA Ha 00-
noocnoeuvte (nanpumep, HNO;, HCI ) dsyxocnosnwvie (H,SO,,
H,CO3), mpexocnoenvie (H3PO,) u T.1.

o Kucnotel nmoapazaensiorcs Ha Kucaopoocooeprcaujue
(manmpumep, H,SiO3) u deckucnopoonvie (H,S, HCl ) kuciortsr.
Ha3BaHusi BCceX KHCJIOT MPOHMCXOIAT OT_PYCCKOTO0 Ha3BaHHS dJie-
MEHTa, 00pa3yroIiero KuciaoTy. I[Ipu 3ToM B Oeckuciopoonsix Ku-
CJIOTax K PyCCKOMY Ha3BaHHIO 3JIEMEHTa J00aBISETCS CIOBO «BO-
nopojaHasy, Hanpumep: H,S - cepoomopoanas; HCI - xnoposoio-
ponHas. B Ha3zBaHUWAX Kuciopoocooepicawux KHUCIOT, €CIU OHHU
o0pa3oBaHbl aTOMaMH KaKOT'0-TMOO 3JIEMEHTa B Pa3HBIX CTEICHSX
OKUCIICHUS, HCIOJB3YIOTCS CYyDIUKCH «HCT» (peke «OBa») B Ha-
3BaHUAX TEX KHCIIOT, ]I CTEIeHb OKHCICHHS 3JIEMEHTa, 00pasyro-
IIeT0 KHCIIOTY, HIKE (KaK CIIEICTBUE, MEHBIIEE COACpKaHUES KH-
cinopona). Hanmpumep, H,SO, - cepnas, H,SO; - cepumeras; HNO; -

asorHas, HNO, - azotmcTas.
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Kucnopozaconepskaimye KUCIOTH MOKHO paccMaTpUBaTh Kak
pEe3YyJIbTaT B3aUMOJICUCTBUSI KUCIOTHBIX OKCUAOB (@H2UOPUOO08 KU-
CJIOT) C OMpPEJETICHHBIM KOJUYECTBOM MOJIEKYJ BoAbl. Eciu kako-
MY-TO aHTHUJPHUAY COOTBETCTBYIOT KHUCIIOTHI C Pa3HbIM COACpP>KaHU-
€M MOJIEKYJ BOJBI B MX COCTaBe, TO TaM, IJ€ COACP>KAHHE BOJIbI
OOJIBIIIE, UCTIONB3YETCS MPUCTABKA «OPTO», TJI€ MEHBIIIE - MPUCTAB-
ka «meta». Hanpumep: P,Os + 1H,0 = 2HPO; meTtadocdopnas
kucinora, P,0Os + 2H,O = 2H3P0, oprodochopHas kucmnora.

o Cmenenv oKucieHus >JIEMEHTa, 00pa3yloLIero KHUCIO-
POJICOACPKAIIYIO KHCIOTY, B KUCIOTE U COOTBETCTBYIOIIEM aHTHU]I-

pHU/Jie T0JKHA OBITh 00UHAKOBOIL.

Huxe IIPUBCACHLI (1)OpMy.]IBI 1 Ha3BaHUS Ba)KHEHIIINX HCOPIraHU4YcC-

CKHUX (MI/IHepaJ'IBHBIX) KHCJIOT.

Crenenn dopmyiia ®opmysia | HazBanue KUCAOTHI
OKHCJICHUS KHCIIOTHOTO KHUCITOTBI
DIIEMEHTA, OKCHJIa
oOpazyrolero | (aHruapuaa
KHUCIIOTY KHCIIOTHI)
KHUCIIOPOJICOAEPKAIINE KUCTOTHI
+6 SO, H,SO, | cepnas
+4 SO, H,SO; | cepuncras
+5 N205 H NO3 a30THad
+3 N,O3 HNO, |a3orucras
+4 CO, H,CO; | yronbHas
+4 SiO, H,SiO3 | MeTakpeMHueBas
H;SiO,4 | opTokpemMHuueBas
+5 P,0s HPO; | metadochopHas
HsPO, | opTodochophas
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H4P,07 | mudochopnas
(mupodocdopnast)
+5 As,05 HASO; | MeTaMBIIIBSIKOBAS
H3ASO | opToMBIIIbSIKOBAS
4
+7 Cl,04 HCIO, | xmopHas
+5 HCIO; | xsopHOBaTas
+3 HCIO, | xmopucras
+1 Cl,0 HCIO | xmopHoBatucTas
+6 CrO; H,CrO | xpomoBas
4 IUXPOMOBasI
H.Cr,
O,
+7 Mn,0O- HMnO | mapranmesas
4
OECKHUCTIOPOAHBIE KUCTOTHI
-2 H,S CEpPOBOJIOPOIHAS
-1 HF bTOpOBOIOPOIHAS
(uTaBUKOBAs)
-1 HCI XJIOPOBOIOPOTHAS
(consiHas)
-1 HBr OpOMOBOIOPOTHAS
-1 HI MOJIOBOJIOPOIHAS
HCN IUAHOBOJIOPOIHAS

(CUHUJIBbHASA)
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OcHoBaHu#A

OcHosanus - 3mo 31eKmpoaumol, RPU IJ1EKMPOIUMUYECKOU OUC-
coyuayuu KOmopuwlx 6 Kauecmee AGHUOHA OMUENnIAIOmca 2UOPOKCUO-
uonst OH . CymectByeT 00Jjiee MMPOKOE MOHATHE KUCIIOT U OCHOBAHUH C
no3unnii Teopuu JIptouca m bpeHctena, HO B 00CyXJIaeMOM pasjelie
MOHO OTPAaHUYUTHCS BBIIIEYKA3aHHBIM.

Oo6mas ¢opmyna ocHoBannii Me(OH),, T1e N - CTENIeHh OKUCICHUS
Metamia. B mpouecce xummueckux peakuuyd nonel OH Moryr 3ame-
IIaThCS Ha UOHBI KUCIOTHBIX OCTAaTKOB, IMPY 3TOM 00Pa3yrOTCs COJIH.

o OcHoOBaHusl, MO CYTH, SBJISIIOTCA THUAPATUPOBAHHBIMU
OCHOBHBIMH OKCHJIaMH, HO C BOJOM pearupyroT JUIIb OKCUIbI, 00-
PA30BAHHBIC WEIOYHBIMU U WETOYHOZEMENbHLIMY METAJIAMMU:
ngo + HQO = 2LiIOH.

[Ipu sToM 00pa3yrTCs pacmeopumvle B BOJAE OCHOBAHUS, Ha3bI-

Baemble wenouamu. LiOH, NaOH, KOH, RbOH, CsOH,

FrOH, Ca(OH),, Sr(OH),, Ba(OH),, Ra(OH),. Ca(OH),

MaJIOPACTBOPUM, HO €TI0 PACTBOP SBIACTCSA LIECIOYBIO.

o Hepacmeopumbie B BOAe OCHOBaHHUS MOIYYatOT KOCBEH-
HeIM iyTrem:  CuSO, + KOH = CU(OH)Q\L + K,SO,.

o OcHoBaHUsI, COOTBETCTBYIOIIME aM(OTEPHBIM OKCHJIAM,
SABJISIOTCS amgpomepuvimu cuopoxcudamu (ambonuramu). B 3aBu-

CHUMOCTH OT YCJIOBI/Iﬁ OHH IPOABIAIOT KaK KHCIIOTHBIC, TaAK 1 OC-

HoBHbIe cBoiictBa: ZN(OH), 2 H»ZnO,;

AI(OH); 2 H3AIO;.
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J KHCJI0THOCTH OCHOBAHMS OINPENCIAETCS YUCIOM TH-
pokco-rpynn OH', BXoasimux B COCTaB OCHOBaHUS. B CBs3U ¢ 3TUM
paznuyaroT ogHokuciotHeie  NaOH, KOH, nByXKUCIOTHBIE

Ca(OH),, Sr(OH),, tpexkucnorusie Al(OH);, Fe(OH); u

T.A. OCHOBAaHU:.

Coan

Conb MOJICHO paccmampueams:

1) Kak IPOJYKT 3aMEIICHUS MOHOB BOJOpPOJa B MOJICKYJIC
KHCJIOThI Ha HOHBI MeTaiuioB: H,SO, - cepHas kucroma; Na,SO,
- HaTPHEBas COJ1b CEPHOM KHCIIOTHI;

2)  Kak mpoaykT 3amerieHus nonoB OH B moliekyjie ocHO-
BaHUs Ha KucioTHele octatku: Fe(OH)s - ocoBanue; Fe(NOs)s -
COJIb COOTBETCTBYIOIIIETO OCHOBAHMSI.

Takum oOpa3om, C MO3ULMK CTPOCHUS, cpedHue (Uau HOpMAaib-

Hble) cojtu - Imo IjleKmpoiumnbvl, Ouccouuupymmue 6 600HOM pacmeo-

+
pe ¢ obpazoeanuem uonos memannoe (unru NH; ) u xucnommwix oc-

mamkoe.

Hwuxe B Ta6J'H/II_Ie MNPpUBCACHBI Ha3BAHUA KHCJIIOTHBIX OCTATKOB, HC-

MOJIb3yEMbIE B Ha3BAHUAX COOTBETCTBYIOIIMX coJie. [Ipu aTtom cienyer

YYUTHIBATDL:

*

L)

% HaszBanme kuciaorsl oOpasyercs OT pycckoeo Ha-
3BaHUs JIEMEHTa, 00pa3yIoIero KUCIOTY; Ha3BaHHWE COOTBET-
CTBYIOIIETO KUCJIOTHOTO OCTaTKa - OT JAMUHCKO20 HAa3BaHUSA

JTAHHOTO 3eMeHTa. Tak, pycckoe Ha3BaHue daeMenTa N
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o%

% «a30T», JIATUHCKOE «HUTporeHuym». IlosTroMy Ha-
3Banue KucaoTel HNOj3 azommuas, Ha3BaHue KHUCJIOTHOIO OC-

TaTKa - Humpanti.

*

D)

% Ecnm B Ha3BaHMM KHUCJIOTBI MPUCYTCTBYET CYyd-
bukc «uct» (cMm pasnen «KucioTe»), TO B Ha3BaHUAX COJIEH
OObIYHBI CYPHUKC «aT» 3aMEHSIETCS Ha «HT»; HalpUMep,
COJIb CEpHOM KHUCIIOTHI CyIb(]aT, a CEpHUCTOM - CYJIb(UT.

/

¢ Conm OECKHUCITOPOIHBIX KHCJIOT, KaK BCcEe OWUHAp-

HBIE COCIUHECHUS, UMEIOT CYy(PhUKC «Hm».

dopmyiia KUCIIOTHI HazBanue xkucnorsl | HazBanue
KHCIIOTHOTO OCTaTKa
H,SO, cepHas cynabdat
H,SO; CepHUCTas CyJbpUT
HNO; a30THas HUTpaT
HNO, azoTucTas HUTPUT
H,CO;, yTOJIbHAs KapOoHat
H,Si0; METaKpEMHHEBAS MeTacCHUJINKaT
H;SiO, OpPTOKPEMHHEBAS OpPTOCUJIUKAT
HPO; meTtadochopHas MeTtadocdar
HsPO, optodochopHas optodocdar
H4P,0; mudochopHas
(mupodocdopHas) nupodocdar

H3AsO, OPTOMBIIIBIKOBAs opToapceHat
HCIO, XJIOpHas nepxJjopar
HCIO3 XJIOpHOBATAs XJIopaT
HCIO, XJIOPHUCTAS XJIOPUT
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HCIO XJIOPHOBAaTHUCTAs TUIIOXJIOPUT

H,CrO, XpOMOBas Xpomart

H,Cr,04 JTUXPOMOBAs IUXpoMaT

HMnO, MapraHueBas NepMaHraHaT

H,S CEPOBOJOPOTHAS (91100}

HF dbTopoBOAOPOTHAS bTopu
(rTaBUKOBAs )

HCI XJIOPOBOJAOPOAHAS XJIOPHU
(comsaHas)

HBr OpOMOBOIOpOAHAS Opomu

HI MOJIOBOJOPOIHAS WOJTUT

HCN LIUaHOBOJOPOIHAS 10052050011
(cuHUIIBbHAS)

Kanaccudpukauus cosei

o CpeaHue coJiM - COCTOST M3 HWOHOB METAUIOB (WM
NH,") u KHCnOTHBIX ocTaTkoB. VX MOXHO paccMaTpHBATh Kak
MPOAYKT 10JIHO20 3aMEIIECHUS] HOHOB BOJIOPOJa B MOJIEKYJIE KHCIIO-
Thl HA MOHBI MeTauia win noHoB OH B Mojekyne OoCHOBaHUS Ha
kuciotHbie octatku: FeCls, Cry(SO04)3, Baz(PO,)s,.

o Kucable cojim - IPOAYKT HENOAHO20 3aMeWeHUsl UOHO8
68000p00a B MOJIEKYJI€ KUCJIOThl HA MOHBI METAJIJIA, T.€. COJIEpKaT B
cBoeM coctaBe nonsl H'. Hammume B cocTaBe KHCIOTHOTO OCTATKA
He3aMeleHHbIX HoHOB H' yKa3pIBaeTcs MpHCTaBKOM «2udpo», a ux
KOJIMYECTBO (B COCTABE 0OHO20 KUCIOTHOTO OCTAaTKa) - IPEUYECKUMU

YUCJIUTENIBHBIMU: 2 - 1H; 3 - TpH; 4 - TeTpa u T.1. Hanpumep,



168

KHCO; - rugpokapoonat kamus, Ca(H,PO,), - nuruapooprodoc-
dat kanbiusa, Ba(HSIO3), - rumpomeracunukar 6apusi.

o OCHOBHBIE COJIM - TIPOIYKT HENOJIHO20 3aMeueHuUss Uo-
Hoe OH B cocTaBe OCHOBAaHHUS HAa KHCJIOTHbIE OcTaTku. Hanuune B
coctase conii HOHOB OH' yKa3bpIBaeTCA MPUCTABKOU «2UOPOKCO», &
X KOJHWYECTBO (B COCTAaBE 0OHO20 OCTAaTKa OCHOBAHMS) - Ipede-
CKMMU YUCIUTEIbHBIMU: 2 - U, 3 - TpHU; 4 - TeTpa u T.4. Hampu-

mep, MQOHNO3; - rugpokconutpar maruus, (Al(OH),),SO, - nu-

ruapokcocyiabdar amomuauss, CrOHCIl, - ruapokcoxmopun
xpoma(lll).
o JIBOMHBIE COJIM - COJIEPXKAT KATUOHBI ABYX Pa3HBIX Me-

TAJIJIOB U AHUOHBI OJHOW KUCIOTHL. X MOXHO paccMaTpuBaTh Kak
pe3ysabTaT B3aMMOJCHCTBHSI OJHOW MHOTOOCHOBHOW KHCIIOTBI C
ABYMsI pPa3HBIMH OCHOBaHWsIMH. Hampumep, alroMOKalueBBIC U
xpomkanueBbie kBacipl KAI(SO,), 1 KCr(SOy), - aBoitHbIe CyIIb-
¢datel kanus-amoMmuHus U kanus-xpoma(lll) coorseTcTBeHHO.

o CMemaHHbIe COJIM - COJEPKAT KAaTHOHBI OJHOTO Me-
TaJlJla ¥ aHUOHBI JBYX Pa3HBIX KHUCIOT. X MOXHO paccMaTpuBaTh
KaK pe3yibTaT B3aUMOJCHCTBUS MHOTOKHCIOTHOTO OCHOBAHUS C
aByMs pasHbIMU kuciotamu. Tak, coms CaClOCI moxHO paccmar-
puBaTh Kak pe3ynbrar B3aumojeicTBus ocHoBanus Ca(OH), ¢ ku-
cotamu: constHort HCl u xmoproBaTtuctoit HCIO.

L KommniiekcHsbIe cOJIM - CM. TJ1.8.
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CnocoOHOCTH BellleCTB B3aNMO/1€iiCTBOBATD
MeKIy co00M

B03MOXHOCTh OCHOBHBIX KJAaCCOB HEOPTraHWYECKUX COCAUHEHUM
BCTyHaThb B XMMHYECKOE B3aMMOJICUCTBHE olpenaensiercs (B camoM 00-
IIEM TUIaHE) PSJIOM OCHOBHBIX MOJIOKEHMIM:

¢ Mexay co0oii pearupyrT BelllecTBa, UMeIOIHe pas-
HYI0 NIPUPOAY, T.€. BEIIECTBA KUCTOMHO20 XAPAKTEPA B3aUMOICH-
CTBYIOT C BEIIECTBAMU OCHOBHO20 XapaKTepa U HA000poT; (sewe-
CMea KUCJIOMHO20 Xapakmepa: KUCIOTHBIE OKCH/JIbl, KUCJIOTHI; Ge-
ujecmea OCHOBH020 Xapaxkmepa:. OCHOBHBIC OKCHbI, OCHOBAHUSA ),

% B pe3yibTaTe B3aMMOJCHCTBUSA YKa3aHHBIX BEIECTB
pa3HOI IpUPOABl 00Pa3yIOTCS COMH;

X [Ipu B3auMOJEHCTBUU C BOJIOM KHCJIOTHBIE OKCHUJIBI 00-
pPa3yoT TUAPOKCUALI KUCIOTHOIO XapakTepa, T.€. KUCIOThI, a OC-
HOBHBIE OKCH/JIbI — TUJIPOKCHU/IBI OCHOBHOTO XapaKTepa, T.€. OCHOBA-
HUS;

X8 COJIM BCTYMAIOT B 0OMEHHble PEAKIIUN C TUIPOKCUIAMU
KHCJIOTHOTO M OCHOBHOTO XapakTtepa (Ipu 3TOM 00pa3yroTcsl HOBas
KHMCJIOTa U HOBasl COJIb MJIM HOBOE€ OCHOBAHHUE M HOBAs COJIb), a TaK-
K€ B 00OMeHHOe B3alMOJICHCTBHE MEXTy coO0oi (0Opa3yroTcs aBe
HOBBIE COJIM). Y CJIOBUEM MPOTEKAHUS YKa3aHHBIX OOMEHHBIX peak-
MW SIBIIAETCS OOpa3oBaHWE B PE3yJbTaTe PEaKIMd HEPaCTBOPHU-
MBIX, MaJIOJUCCOIMUPYIONIUX BEMIECTB, @ TAKXKE BEIIECTB, YXOJIs-
MUX U3 cPephl peaKiK B BUJC Ta30B.

Takum 00pa3oM, ¢ y4eTOM BBIIICU3IIOKEHHOTO, MOKHO BBIJACITUTH
BOKHEUIIINE PEAKIMHU, XAPAKTEPHBIC IS TPEACTABUTEICH OCHOBHBIX

KJIAaCCOB HCOPTaHUYCCKUX COC,Z[PIHGHI/Iﬁ.
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XNUMUYECKHUE CBOHCTBA OKCHUJ0OB
1. B3aummojaeiicTBHe C BOAOI

OcHo6Hble OKCHIIBI, 00pa30BaHHBIC IIEIOYHBIMA W IEIOYHO3E-
MEJIbHBIMU METaJlJIaMU, TIPU B3aUMOJICUCTBHUU C BOJOM OOpa3yrmT COOT-
BETCTBYIOIIUE OCHOBAHUSL.

ngo + HZO = 2LIOH

BaO + H,O = Ba(OH)2

OKcuzibl MHBIX METAJIJIOB, B TOM YMCIE amgomepHbie, C BOJION HE
B3aMMO/JICMCTBYIOT U B HEW HE PACTBOPSIOTCS.

BONBIIMHCTBO KuUCIOMHBIX OKCUIOB B3aMMOJIEMCTBYIOT C BOJOM.
[Ipu sTOM 00pa3zyroTCsl KUCIOPOACOACPKAIINE KUCIOMbL, B KOTOPBIX
(cMm. pasn. «KucimoTel») CTEMEeHb OKHUCIICHHUS 3JIEMEHTa, 00pa3ylollero
KHUCJIOTY, Ta %€, YTO U B OKCHUJIE:

P205 + 3H20 = 2H3PO4

Cl,07 + H,0 = 2HCIO,

[Tpu pactBopenuu B Bojge okcunoB NO, u ClO, mporekaror peak-
AW JUCOPONOPIIMOHUPOBAHUS, B PE3YIbTATE KOTOPBIX U3MEHSIOTCS (0/1-
HOBPEMEHHO TOBBIIIAIOTCS U MOHUKAIOTCSA) CTEIICHU OKHCJICHUS KHUCJIO-
TOOOPA3YIOIIMX 3JIEMEHTOB:

2N02 + Hzo - HNO3 + HN02

2ClO, + H,0 = HCIO; + HCIO,

N3 yncna BaXKHENIINX KUCIOTHBIX OKCHUAOB HE B3aUMOJIEMCTBYET C

Booi b okcu kpemuus(1V) SiO,.
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2. B3anmojeicTBMEe OKCH/I0B MPOTUBOIOJI0KHOTI0 XapaKTepa
MeKIy CO00M
c oOpa3oBaHMEM COJIEM KHUCJIOT, COOTBETCTBYIOIIMX KHCJIOTHBIM OKCH-
JIaM:
CaO + N,O5 = Ca(NO3)2
Li,O + SiO, = Li,SiO3 (¢ HepacTBOPUMBIMH B BOJIC OK-

CUJIAMH PEAKIIMS TPOTEKAET NIPU CILJIABICHUN).

3. B3aumoaeicTBHE ¢ THAPOKCHIAMH NPOTHBOIOJIOKHOTO
xapakrepa
¢ 00pa3oBaHUEM COJICH:
Kucnorueiii okcun + ocnoBanre SOz + Mg(OH), = MgSO; + H,0O

OcHoBHbI okcup + kuciaora 3Ba0 + 2H;PO, = Baz(POy), + 3H,0

4. B3auMoaeucTBue ¢ COJIAMHU

B3auMojieiicTBE KHUCJIOTHOTO OKCHJA W COJIM BO3MOXXHO B TOM
cllydae, €Clu B pe3yJibTaTe peakluu 00pa3yeTcsl COJIb MEHee JIeTydeu
WJIM MAJIOPACTBOPUMOM KUCIIOTHI:

3S|02 + Ca3(PO4)2 = 3C3.S|03 + P,0O5

SiO, + Na,CO; = Na,SiO; + CO,T

Peakiuu 3TOr0 Buja NpoOTEKAT PEIKO Y TOJIBKO P HArPEBaHUH.

5. OcobenHocT aM(pOTEPHBIX OKCHI0B

Kak yka3zpiBanoch Bblle, aM()OTEpHbIE OKCHBI B 3aBUCUMOCTH OT

YCIOBUU MPOSIBISIOT JUOO KHUCJIOTHBIM, JIMOO OCHOBHBIM Xapaktep. B

JAaHHOM CJIY4acC IMOHATHC «YCJIOBHUA» O3HAYACT IIPHUPOAY TOT'O BCIICCTBA,
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KOTOpPOE B3aUMOJICHCTBYET ¢ aM(pOTEpHBIM OKCHIOM. VHave roBops, B
pPEaKIMu ¢ BEHICCTBOM OCHOBHOTO XapakTepa (IIej04bi0) aM(pOTepHBINH
OKCHJT TIPOSIBJIICT CBOMCTBA KUCJIIOTHOTO, & B PEAKIIMH C BEIIESCTBOM KH-
CJIOTHOTO XapakTepa (KUCIOTOW, KUCIOTHBIM OKCHJIOM) — OCHOBHOT'O OK-
cuaa:
a) ocnosnwte cBoiictea Al,Oz + 3503 = Aly(SOy);

(HarpeBaHHE WIH CIUIABICHHUE)
0) kucnommnute csoiictea Al,O; + 2NaOH., = 2NaAlO, + H,0O -
IIPH CIUIABJICHUU 00Pa3yrOTCs CPSIHUE COTU
AlL,O3; + 2NaOH,.,, + 3H,0 = 2Na[Al(OH),] - npu B3aumoneicTeuu B

pacTBOpPC O6p33y10TC$I KOMIIJICKCHBIC COJIHN.

6. OTHOLICHUE K MeTAJLJIaM

B3auMoieiicTBE OCHOBHBIX OKCHIOB C METAJJIAMU MPOTEKAET MPHU
BBICOKOM Temmepartype. [Ipu 3Tom OoJiee aKTUBHBINM METaJ BBITECHSET
MEHEE aKTUBHBIA METAJIT U3 €r0 OKCUIA!

3Fe;0,4 + 8Al = 4A|203 + 9Fe

Mg + CuO = MgO + Cu

Ha ykazanHOM CBONCTBE OKCHIOB OCHOBAaH OJWH M3 CIIOCOOOB TIO-
JIy4EHUS METAJUIOB, HA3bIBAEMbBIN MeTaJJioTepMuel. B ponu Meramios-
BOCCTAaHOBMTENICH OOBIYHO HCIIOJNB3YIOT aIIOMUHUKN (amomomepmus),
MarHui (macHutimepmus) WIA HEKOTOPbIE HWHBIE AKTUBHBIE METAJLIBI.
MarauiTepmMui0 MCHOJb3YIOT TaKXXE IS BOCCTAHOBJICHUS HEMETAJIJIOB

U3 UX OKCUJIOB, HAIIPUMED:

SiO, + 2Mg = 2MgO + Si
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7. OTHOLIEHUE K HEMETAJJIaM
Hekotopsie HeMeTalbl, 00Jaal01e BOCCTAHOBUTEIIbHBIMU CBOM-
ctBamu (Hy, C u npyrue), npu BRICOKOW TEMIEPATYpe BOCCTAHABIUBAIOT
METAJUIbl ¥ HEMETAJUIbI U3 UX OKCHJIOB:
P,Os +5C = 2P + 5CO
CuO + H, = Cu+ H,O
5803 + 2P = 5802 + P205

8. OTHOIEHUE K HATPEBAHMIO
BOJBIIMHCTBO OKCUIOB YCTOMUYMBBI K BO3JCHCTBUIO BBICOKMX TEM-
neparyp. [lpu HarpeBaHMM pazjararoTcs JIMIIh OKCHABI OJIarOPOIHBIX
METAJJIOB, cepeldpa U PTYTH, a TaK¥KE OKCUbI HEKOTOPHIX HEMETAIJIOB B
BBICOKOM CTENIEHU OKUCIICHUS:
2Ag,0 = 4Ag + O,
2803 = 2802 + 02



174

XUMHUYECKHUE CBOUCTBA KUCJIOT
1.  OrTHolIeHHE K BOJE

BONBIIMHCTBO KUCIOT pacTBOPSIIOTCS B BOJIE, MPH 3TOM JIJII HEKO-
TOPBIX KUCIOT BO3MOKEH MEPEXO0 U3 Mema- B 0pmoMoIuPUKaIHIO:

HPOg + HZO = H3PO4

B BoAHBIX pacTBOpax KHCJIOTHI MOABEPTalOTCS I71eKmpoumuye-
CKOll duccoyuayuu, BCIEICTBUE YEro B pacTBOP MOCTYMAIOT CBOOOIHbBIE
(TouHee, rUApPaTHpOBaHHBIE) HOHEI H' , cIOCOGCTBYIONHE H3MEHEHHIO
OKpacKy KHUCJIOTHO-OCHOBHBIX MHAMKATOPOB. B 3aBHCHMOCTH OT 3Haue-
HUSI CTETICHU DJICKTPOJMTUYECKON TUCCOLUMAIIMA KHUCIOThI MOApa3iessi-
IOTCSl Ha CWIbHBIE, CJla0ble M CpelHel cuibl (moApoOHEee CM. B TJIaBe
«aaponus couneii»). Cuna kucior yoeBaer B psaay: HI, HCIO,, HBr,
HCI, H,SO4, HNO3;, HMnNO,4 H,SO; H3PO, HF, HNO,, H,COs;,
H,S, H,SiOs.

2. B3auMoaelnicTBue KHCJI0T ¢ METALNIAMH
D heKTUBHOCTh U pe3yIbTaT B3aUMOACHCTBUS 3aBUCAT KaK OT aK-
TUBHOCTH METAJIa, TAK U OT NMPUPOAbI U KOHIIEHTpAUUU KUCIOTHI. [Tox-
poOHOE O0CYXIEeHHE TOr0 Bompoca cM. B paszi. 6.2 «B3aumoneicTBue

KHCJIOT C ME€TaJllIaMHn)>.

3.  B3ammopeiicTBHe ¢ BelleCTBAMU MPOTHBOIOJIOKHOTO Xa-
paxkTepa (OCHOBAHUSAMU, OCHOBHBIMHM OKCHUIAMH)
Kak yka3plBaJIOCH BBIILIE, IPU B3aUMOICUCTBUU BEIIECTB Pa3HOM

pUPOJIbI 00pazyeTcsl BEIIECTBO HEUTPAIbHOTO XapakTepa - coJib (U BO-

na):
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KucaoTa + ocHoBHEIN okcun 2HsPO, + 3Li,O = 2LisPO, + 3H,0

KHCJIOTa + OCHOBAHHE HCI + NaOH = NaCl + H,O

4.  B3aumojeiicTBHE ¢ COJISIMHA

KucnoTel B3auMOACHCTBYIOT C pacmeopamu COJei, 00pa30BaHHBIX
Oonee crabvimu, unu Oosee Jemyuumu, Uil MEHEE PACTBOPUMBIMU KH-
CIOTaMU:

K;SiO; + 2HCI = 2KCI + H,SiOsl

FeS + 2HBr = FeBr, + H,ST

[Ipu 3TOM Henemyuecmv KUCIOTHI UMEET OOJIbIIIEE 3HAYCHHE, YEM
ee cuiia. B cBs3U ¢ 3TUM HE camasi CUJIbHAs, HO HEJIeTy4as CEpHas KUCIIO-
ta H,SO,4 BeITECHSET BCE KUCIOTHI M3 PACTBOPOB UX COJICH, a €e He MO-
KET BBITECHUTh HU OJIHA Apyras KUcjaoTa (UCKIoUeHueM sBiseTcs HyS,
koTopas BbiTecHseT H,SO4 u3 cynbpaToB HEKOTOPHIX MeTaLIOB). Ku-
ciota cpeanert cunbl HzPO, BeiTecHser cuiibHble, HO JeTyune HCl u
HNO; u3 pacTBOpoB uX coJieil Ipu YCIOBUH, YTO B PE3yJIbTAaTE PEAKIIUU
obOpa3zyeTcs HepacTBOpuMasi cojib. W, HakOHell, CUIbHbIE KUCIOThI B3au-
MOJIEHCTBYIOT C paCTBOpPaMHM COJIEH APYTUX CUIIBHBIX KHCIIOT, €CJIM B pe-
3yJbTaTe peakiuu odpasyercs HepacTBopuMas coib: AgNO; + HCI =

AgCl + HNO;.

5. OTHoOLIEeHHMEe K HATPEBAHUIO
BOnBIMHCTBO KUCIOT MpU HAarpeBaHWM pasziaratorcs. K Harpena-
HUIO YCTOWYUBHI JINIIG cepHas kuciaora H,SO4 1 oprodocdopras HzPO,

. Kucnotel, KoTopble pa3naratorcs Mpy HarpeBaHuU, 00pa3yroT JETy4ne
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npoayKThl. CamMbIM JIETYYUM KHUCJIOTOM SIBJISIETCS aHTHUAPUA YTOJbHOU
kuciotel HyCOs. Ilpu HarpeBanuu oHa oOpaTUMO pasjiaraeTcs Ha yriie-

KHUCJIBIM Ta3 ¥ BOAY:
H,CO; 2 CO, + H,0.

JleryuynMu SIBASIFOTCS NPOAYKTHI PA3JIOKEHUSI a30THOM, a30TUCTOM, CEp-
HHUCTOM Y PANA APYTUX KUCIIOT:
4HNO; = 4NO,T + O,T + 2H,0.

K co6ctBenHo netyunm kuciiotam otHocsates HCI, H,S u ap.

XUMHUUYECKUE CBOMCTBA OCHOBAHUM

1. B3amMmojeiicTBHe ¢ BelleCTBAMH NMPOTHBOIOJIOKHOIO
xapakTepa (KHCJI0TAMH, KHCJIOTHBIMHE okcuaaMu). O0Opa3yroTcs
COJIb U BOJIA:

c kucimoton  3Ba(OH), + 2H3;PO, = Baz(PO,), + 6H,0
¢ kucnoTHeiM okcugom  Ba(OH), + N,Os = Ba(NO3), + H,0O

2.  B3aumopneiicTBHe ¢ COJSAMH

Peakiiuu ocHOBaHUU C COJISIMU (KaK ¥ KUCJIOT C COJISIMH) SIBJISIFOTCS
0OMeHHbIMU, CIEOBATEIBHO, B PE3yJIbTaTe PEakiMu o0pa3yeTcs HOBOE
OCHOBaHHME W HOBasi COJb. [Ipu OOBIYHBIX YCIOBHUSX OOMEHHBIC PEAKIIUU
MPOTEKAIOT TOJBKO 8 pacmeopax W MpHU YCIOBUH, UTO B PE3YJIbTATE PEAK-
MU 00pa3yroTCsl Hepacmeopumvle B BOJIC BEIIECTBA WJIM BEIIECTBA, SIB-
asonecs caaovimu snexkmpoaumamu (B vactaocta, NH,OH):

NH,Cl + NaOH = NH,OH + NaCl

CuCl, + KOH = Cu(OH),y + 2KClI
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3. CaoiictBa am(0TepHBIX OCHOBAHUI
(amdonHUTOB)
[TogoOHO amdoTepHBIM OKCcHAaM, aM(pOTEPHbIC THAPOKCHUIBI B 3a-

BUCHUMOCTH OT MPHUPOJIBI BEUIECTBA, C KOTOPHIM OHH B3aWMOJICHCTBYIOT,
MOTYT TPOSIBJISATH HE TOJIBKO OCHOBHBIC, HO M KHUCJIOTHBIC CBOMCTBA, ClIe-
J0BaTeIbHO, B3aMMOJICHCTBOBATh C BEIISCTBAMHU KaK KHUCJIOTHOTO (KH-
CJIOTBI, KUCJIOTHBIC OKCHIbI), TAK U OCHOBHOTO (OCHOBAaHHWS, OCHOBHBIC
oKcHibl) Xxapaktepa. [Ipu B3aumoielcTBUM aM(DOJIUTOB ¢ OCHOBaHHUSIMHU
B pacmeopax obpasytorcst komniekcuvie conu. ZNn(OH), + 2KOH ) =
Ka[ZNn(OH)4],

B pAcniasax - CPEAHUE COIU U BOJA:

Zn(OH), + 2KOH, = K,ZnO, + H,0T.

OcuoBanus Cr(OH); u Fe(OH); obnamaror crnaGoBBIpaKEHHBIMU
aM(pOTEepHBIMHA CBOMCTBAMHM, TTO3TOMY OHHM B3aMMOJICHCTBYIOT TOJIBKO C

pacruiaBamu IIEJI0YeH WK UX KOHIEHTPUPOBAHHBIMU PACTBOPAMH.

4.  OTHolIeHUe K HATPEBAHMIO

K HarpeBaHuto yCTOWYMBHI JUIIL OCHOBaHUSA, OOpa30BaHHbIC IIIE-
nounbiMH MeTaiiamu (kpome LIOH). OcHoBanust, 00pa3oBaHHBIE HHBIMU
METaJIJIaMH, MPU MPOKAJIMBAHUU Pa3iaratoTcsi Ha COOTBETCTBYIOIIUI OK-
CUJ U BOJY:

2LIOH = Li,0O + H,0O

2Cr(OH); = Cr,03 + 3H,0

HekoTopbie OCHOBaHUS pa3jlaraloTcs Ja)ke Mpu oObIYHON TeMIiepa-
type. K aum otHocsatcs NH,OH, AgOH, Hg(OH),:

NH,OH = NH;T + H,0

AgOH = Ag,0 + H,0.
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XAMHUYECKHME CBOMCTBA COJIEN
1. OTHOLIEeHUE K BOJIE

a) pacmeopumocms coyieli B Bojie paznuyHa. [Ipu aToM xopouio
Ppacmeopumoti SIBISETCS COJlb, PACTBOPUMOCTh KOTOPOUM MpU OOBIYHBIX
ycnoBusix Oomnpiie It Ha 100 © BOABI; Manopacmeopumoli CUATACTCS
COJIb, PACTBOPUMOCTB KOTOPOM cOOTBEeTCTBYET MHTEpBaLY 0,01-1,0 T Ha
100 r Boabr;, HEpacTBOpUMOI - MeHee 0,01 r Ha 100 r BObI;

b) Kucnsle conu, Kak MPaBUIIO, JIyYIlle PACTBOPUMBI B BOJIC, YeEM
COOTBETCTBYIOIINE CpeaHUE. OCHOBHbBIE COJIA, HATIPOTUB, PACTBOPHUMBI
XyK€E, YeM COOTBETCTBYIOIINE CPEAHUE.

C) TMpu PacTBOPCHHH MHOTHX COJICH B BOJC IPOMCXOJHUT IPO-
1ECC 2UOPOIU3A, KOTOPBIA COMPOBOXKIAAETCS MOJHBIM WM YaCTUYHBIM

paznoxeHueM coiu (cMm. ri. «['uaponus conei»).

2. BzaumoneiicTBHe ¢ KHCJIOTAMH

- CM. «XUMHMYECKHUE CBONCTBA KHCIIOT.

3. B3zaumojaelcTBHe C OCHOBAHUSIMH

- CM. «XMMHYECKHE CBOMCTBA OCHOBAHUI.
4. B3aumMoaeHcTBHE C OKCHAAMMU

- CM. « XUMHYECKHE CBOMCTBA OKCHUIIOBY.

5. B3aumojaencTBHe ¢ COJISIMHU

Peaknnu B3auMoOIENCTBUS cOjied MEXIy cOo0OiM - OOMEHHBIE, TO-
TOMY TIpH OOBIYHBIX YCJIOBHSX OHHM IPOTEKAIOT TOJIBKO B pacTBOpax,
IIPH 3TOM YCJIOBHEM IIPOTEKAHUs PEaKIUH SABIIIETCS oOpa3oBaHUE Majlo-

PaCTBOPUMOM MJIA HEPACTBOPUMOM COJIU:
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BaCl, + Na,SO, = BaSO,J + 2NaCl
AgNO; + KCI = AgCHH + KNOs,.

6. B3zaumojeiicTBue ¢ MeTALLIAMHU

B pacmeopax coneii 0Oonee akTUBHBIM MeTaul (cM. 1. «B3anmo-
JNEUCTBUE KHUCJIOT C METAJIJIAMH) BBITECHSIET MEHEE aKTHUBHBIMA U3 COCTaBa
COJIH:

Zn + FeSO, = ZnSO, + Fel

Fe + CuSO, = FeSO, + Cul

[Ipu 5ToM HEOOXOAMMO MOMHHUTD, YTO TMOJOOHBIC PEAKIIMH HEb3s
MHACATh C YUYACTHEM WEN0UHbIX U WeT0YHO3EMEIbHBIX METAILIIOB, KOTOPbHIE
B PACTBOPE B3aMMOJIEUCTBYIOT MPEXKIAE BCETO C BOJIOU:

2Na + 2H,0 =2 NaOH + H,T
U, CJIE0BATENIbHO, BBITECHATH APYTOl METAJIII U3 €T0 COJIU YK€ HE MOTYT.

B pacnnasax (peakius oCylIECTBISETCS 0€3 JOCTyna BO3AyXa BO
n30exaHre o0pa3zoBaHUsl OKCHAHBIX (ha3) B3aMMOIEHCTBUE COJIEH C Me-
TaJlJJaMA UMEET CBOM OCOOEHHOCTH, MOCKOJIbKY MHOTHE COJIA TIPU Harpe-
BaHUM pasznararTca. Kpome Toro, psii cTaHIAPTHBIX 3JIEKTPOAHBIX MO-
TEHIMAJIOB (PsJl AKTUBHOCTU METAIIJIOB) CIPABE/IJIUB TOJIBKO JJI1 BOJHBIX
pacTBOpoB. B pacmiaBax mociienoBaTEIbHOCTh WU3MEHEHUS aKTUBHOCTH
uHas. Tak, B 9acTHOCTH, B paciuiaBax Al oka3biBaeTcst 001ee aKTUBHBIM,
YeM MIEJTOYHO3EMENIbHBIE METAJIJIbI, 1 MOKET BBITECHSTH MOCIEIHUE W3
UX COJIEH.

7. OTHOLIEHUE K HATPEBAHUIO

Tepmuuecku ycmoituugnt (1naBsaTcs 0€3 pas3yIOKEHUS) CICAYIOIINE

COJIN:
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. OOJIBIITMHCTBO COJICH IIEIOYHBIX METAJIJIOB,;

. coJid, 00pa30BaHHbIC KUCIOTAMU: METAKPEMHUEBOM (Me-
TacuiuKarel), optodocdopuoit (opTodocdarsl), TraJsoreHOBOIO-
poaHBIMU ((PTOPHABI, XJIOPUILI, OPOMUIIBI, HOIUIbI), CEPOBOIOPOI-
HOU (Cynb(dUIbI), A30TUCTOMN (HUTPUTHI).

Ilpu nazpesanuu paznazaromcs:

- BCE COJIM azomHou kucaomul (HUTpaThl). Ilpu 3TOM Cco-
CTaB MPOYKTOB Pa3I0KEHHUS 3aBUCUT OT aKTUBHOCTH MeTasljia, 00-
Pa3yIoUIEro COJib, HO BO BCEX CIy4asx Bbaensercs kuciopon Oy:
2AgNO; = 2Ag + 2NO,T + O,T.

. BCe cosid aMMOHU4. [Ipu 3TOM, Kak MpaBUIIO, BBIETSACT-
¢ NH;, maorma N, nian N,O:

NH,CI = NH,T + HCIT
NH;NO; = N,OT + 2H,0
NH,NO, = N,T + 2H,0

. BCE COJIU cepHucmot xuciomoul (CyJbpUTH) ¢ 00pa3oBa-
HUEM CYJb(QUI0B U CyIb(PaTOB B pe3ysbTaTe PEaKIuu JUCIPOIIOP-
ITUOHUPOBAHUS:
4K2803 - Kzs + 3KZSO4

. MIOYTH BCE COJIM V2o ibHou Kuciomul ¢ BeiaenenueMm COo:
CaCO; = CaO + CO,T
He pasznaratorcst nuiinb KapOOHAThl MIEJIOYHBIX METAUIOB (KpoMe
KapOoHaTa JIUTHs).

= MHOTHE COJIM cepHotl Kuciomsl (Cynb(aThl) IpH TEMIIE-
paType BbIIIE 700°C:
2CuSO, = 2Cu0 + 2S0,T + 0,1
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He paznararotcst cynbdaThl METOYHBIX U METOYHO3EMETbHBIX Me-
TaJIJIOB.

u HCKOTOPLIC COJIX pa3JIararOTCA I10J I[CfICTBI/ICM CBCTa.
2Agl = 2Ag + |,

Takue peakiuu Ha3bIBAIOTCA POMOXUMULECKUMU.
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KoHTpOJIb YCBOCHUSA TEMBbI

2. llo kakuMm mpu3HaKaM (KPUTEPHUSIM) HEOPTraHUYECKHE
COEAMHEHUS TMOJpa3ACIsItoTcs Ha Kiacchl? Ha3oBuTe OCHOBHBIE
KJIACChl HEOPraHUYECKUX COeMUHEHNU. [[puBenuTe npumepsl.

3. IlpencraBurenn Kakoro Kiacca COCIMHEHHWM HambOoJiee
IIMPOKO pacnpocTpaHeHsbl B npupoae? [louemy?

4. Kak o1eHuTh B NPUHIUMIIMAILHOM IUIaHE CHOCOOHOCTH
BEILIECTB B3aMMOJICHCTBOBATh MeXAy coOoi? Hamuiiure B Kayect-
BE€ IPUMEPA YPABHEHUSA COOTBETCTBYIOIINX PEAKIIUN.

5. B 4em 0cobeHHOCTh aM(pOTEPHBIX OKCHIOB U THIPOKCH-
n0B? IIponymIOCTpUpyuTe 3Ty OCOOEHHOCTH COOTBETCTBYIOIIUMHU
ypaBHEHUSMH peakiuii Ha npumepe okcuua xpoma(lll).

6. Mexnay NnpeacTaBUTEISIMU KAaKUX KIIACCOB COCIUHEHUU
BO3MOKHO MPOTEKaHWE OOMEHHBIX peakiuii? B kakoM ciydae mpo-
TEeKaloT oOMeHHble B3auMojencTBua? [lpuBeauTe nmpumepsl COOT-
BETCTBYIOLUX YPAaBHEHUN PEAKLUM.

7. Kakue okcuapl Ha3bIBalOTCS KHUCJIOTHBIMU? Hanmummre
dbopMyJibl BaKHEHIINX KUCIOTHBIX OKCHJIOB U COOTBETCTBYIOIIUX
UM KUCJIOT. UTO SIBJISIETCA KPUTEPUEM COOTBETCTBUS KUCIOTHI U KHU-
cinotHoro okcuaa? [lonrBepaure mpumepamu.

8.  KoHkpeTtusupyiiTe mnpolecc B3auMOJCHCTBHUS COJIEH ¢
MeTaliaMu. B 4eM 0COOCHHOCTH IIEIOYHBIX U MIEI0YHO3EMETbHBIX
MetauioB? Hanmummre cCOOTBETCTBYIONIME YPABHEHUS PEAKIIUMN.

9. Kakue conu yCTONYUBBI K TEPMUUYECKOMY Pa3I0KECHHUIO?

Kaxkue conu paznaratorcst HauOosee Jerko?
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I'nraa 8. KoMILJIeKCHBIE COeIMHEeHUSA

XumMHuuyeckas cBfi3b B KOMILJIEKCHBIX COCAMHCHUAX

Komnnexchubimu nazvwl8aromes coeOuHeHus, 8 KOmopulx npucymcm-
8YIOM 0OHA UNIU HECKONbKO KOBAJIEHMHbIX C853el, 00pA308AHHbIX NO 00-
HOPHO-AKYENMOPHOMY MEXAHUIMY.

B TepMHUHOIOTMHM KOMIUIEKCHBIX COEIUHEHUM OOHOpP DIICKTPOHHOU
napbl Ha3bIBAIOT JIUCAHOOM, AKYEenmop — KOMnaekcooopazosamenem. B
cootBeTcTBUU ¢ Teopuer Bepuepa (Ilseiiniapusi, |l monoBuna X Beka),
KOMILIEKCOOOpa3oBaTellb W JIMTAaHJbl 00pa3yloT KoOpOUHAUUOHHYIO
(BHYTpEHHIOI0) chepy KOMIUIEKCa , KOTOpas MOXET OBbITh HEUTpaIbHOUN
WK 3apsikeHHou. Hampumep,

kamuonnsvie komnaexcol: [CU(NH3)4]*", [Co(H,0)s 1%

anuonnwie komnaexcol:. [Fe(CN)g]”, [Co (NO,)e]™

Osotinvie (kamuon - anuonnvie): [Ni(NHz) ¢]* 2[Fe(CN)g]*

netimpanviwie komnaexcol. [Co(NH3)3(NO2)s]° , [Ni(CO),]°

[Ipu Hanmucanuu (HOpMyJibl KOMIUIEKCHOTO COCIWHEHHS KOOPIH-
HallMoHHas cdepa 3aKiIovaeTcs B KBaapaTHbIe CKOOKH. B ciydae, ecnu
KOMIUICKCHAsl YacTHUIla 3apsDKEHHAs, B COSIMHEHNUU TIPUCYTCTBYET GHeUl-
HAA chepa - npomueouoH, KOMIICHCUPYIOIINI 3apsii KOMIUIEKCHOM Jac-
tanbl: [CU(NH3)4]SO,4  Ks[Fe(CN)g]. Eciin koMmieKcHBINH HOH SBISETCS
KaTHOHOM, TO HMOHAMH BHEIIHEH cQepbl 9acTo SBJISIOTCS KHCIOTHBIC
aHUOHBI WU ruapokcua-noHsl(OH) .

[{eHTpaabHOE MECTO B KOMIUJIEKCHOM COCJIMHEHUHU 3aHUMACT KOM-
JIeKkcooopa3oBaTesib — OOBIYHO TOJIOKHUTEIHHO 3apsHKEHHBIM MOH Me-

Tajajiaa.
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[Co(NH;3)s]Cl5 - kommuiekcooOpa3oBaTelb KaTHOH Co*",
K3[Fe(CN)g] - kommiekcoobpaszosareis kaTion Fe*.

BaxHeHIIMMH  KOMIUIEKCOOOpa30BaTeIIIMUA SIBIISIOTCS (- 37eMeH-
o1 Ag', Au®, Cu*, Cu®, Hg*, Cd*, zn*, Fe**, Fe**, Co*, Ni**, Pt*",
HEKOTOpBIe MeTalutsl riiaHbIX moarpymm ( A, Mg”™), a Taxxke Hekoro-
pbIe HEeMeTaJuTbl, HanpuMep, KpeMuuid B Hy[SiFg].

B posn auraHgoB OOBIYHO BBICTYNAIOT aHUOHBI WM ITOJISPHBIC
MoJiekysibl. Hampumep, wmosekynbl NHjz; — ABIAIOTCS NHWraHgamMud B
[Co(NH3)s]Cls, ux umcino mects;  anmonbl (CN) - jguranmbl B
K;3[Fe(CN)g], ux Takke mIeCTb.

Hawnbosee yacTo BCTpeyarommecs JIMraH/bl:
nHeumpanvuoie monexkyavl: H,O, NH3, NO, CO
uonw: F,CI', Br, I, OH, CN’, SCN", NO’,, CO5”, S,05”".

Yucio TMraHgIoB ONpeaeseT KOOPIAUHAIIMOHHOE YHCI0 KOMILIEKCO-
oOpazoBatenst. KoopauHanmuonHoe 4mMciao (K.4)— YHCIO DJICKTPOHOJIO-
HOPHBIX IICHTPOB JIMTAHJOB (aTOMOB MJIM T-CBS3€H), HEMOCPEICTBEHHO
B3aMMOJICHCTBYIOIIMX C KOMILIEKcooOpa3oBareiaeM. Hambosee pacmpo-
cTpaHeHHBIC K.4 = 2, 4 1 6. B cOOTBETCTBUH ¢ KOOPIUHAIIMOHHOM TCOPUCH
A. BepHepa, 3HauCHHE KOOPIUHAIIMOHHOTO YHUCIIA ONPEACIACTCS, MPEKIC
BCETO, 3apAI0M KOMILICKCOOOPa30BaTelIss: YeM OOJIbIIe 3apsii KOMILIEKCO-
oOpasoBatelisi, TeM OOJbIIIE KOOPJAUHAIIMOHHOE 4HuCiI0. BhIsiBIcHA Takke
3aBHCHMOCTh KOOPJIMHAIIMOHHOT'O YHC/Ia OT XapaKTEPUCTHK JIUraHza: yBe-
JMYEHUE pa3Mepa JIUTaHaa IPUBOIUT K YMEHBIIICHUIO KOOPIMHAIIMOHHOTO
YKcia; 11 HeUTPaJbHBIX JIMTAHI0B KOOPIUHAIIMOHHOE YHUCIIO, KaK IpaBH-
JI0, BBIIIIC, YeM JUJIS 3apsHKCHHBIX.

Hanpumep, B [Co(NH3)6]Cls k.1 (Co®") paBHO 1mects.
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DJIEKTPOJIUTHYECKAS TUCCONUANMSA KOMIIJIEKCHBIX
COeIMHEeHUM

[Ipu pacTBOpeHUM KOMILIEKCHBIE COCIUHEHUS (KpOME HEUTpalib-
HBIX) JUCCOLMMPYIOT HAa KOMIUIEKCHBIE MOHBI M MOHBI BHEIIHEH CQephl.
DTOT OPOIECC HA3ZBIBAETCS MEPBUYHOM JUCCOIMAIIMEN KOMIUIEKCHBIX CO-
€IMHCHUM W TMPOTEKAET OH KakKk [ CHJbHBIX 3JIEKTPOJHUTOB:
Ks[Fe(CN)s] — 3K + [Fe(CN)e]*

JlanpHenmas aucconyanusl KOMIUIEKCHBIX MOHOB B PacTBOpax
MPOTEKAET HE3HAUUTENBbHO, TaK KaK JUTaHIAbl U KOMILJIEKCOOOpa30BaTelib
CBSI3aHBI IIPOYHOM KOBAJIEHTHOW CBSI3bIO.

[Fe(CN)s]* & Fe** + 6 CN-
[IpyuMeHUB 3aKOH AEHUCTBYIOIIMX MAacC K PAaBHOBECHUSM JUCCOIIMA-
U1 KOMIUJIEKCHBIX MOHOB KaK K CJIa0bIM 2JICKTPOJIMTAM, MOJYYHUM BhIpa-

’KeHHE KOHCTAHT HECTOMKOCTH KOMIIJICKCOB:

[Fe*][CNT°
Ky = =110
[[Fe(CN)]” ]

KoHCTaHThl HECTOMKOCTM KOMIUIEKCHBIX HOHOB XapaKTEPU3YIOT
IIPOYHOCTh BHYTPEHHEU c(ephl KOMIUIEKCHOTO COeNuHEHUs. YeM MeHb-
1€ KOHCTAHTA HECTOWKOCTH, TEM YCTOMYHUBEE KOMIUIEKC, TEM MEHBIIIE
KOHLIEHTpAIMsI B PACTBOPE MPOCTHIX MOHOB, BXOJIAIIMX B COCTaB KOM-
IUICKCHOTO MOHA. s HarisiIHOCTH MOXKHO IPUBECTU KOHCTAHThI HeE-
CTOMKOCTH I KOMIUIEKCHBIX MOHOB MEIU:

2- 2+ — —-rc. -28
[CUu(CN),] S Cu +4CN Ky=5"10
2+ — 2+ - : -14
[Cu(NH>)4] E Cu” +4NH; Ky=4,6" 10
2- 2+ - —n. -4
[Cu(Cl)4] S Cu +4Cl Ky=2 10
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B npuBeneHHBIX NmpuMepax BUAHO, YTO CAMBIX CTOWKHH KOM-
miekc [CU(CN),]%, a mecroiiuii - [Cu(Cl)] %.

I XapakTepuCTUKA yCTOMYMBOCTA KOMIUIEKCHBIX HOHOB IPH-
MEHSIOT BEJIMYUHY, OOpaTHYI0 KOHCTAHT€ HECTOMKOCTH; €€ Ha3bIBAIOT

KOHCTAaHTOH ycToiunBocTu Ky. Ky =1/ Ky.

Tl [Cu(NHg), 1% Cu* + 4 NH;3 5 [Cu(NH,).]*

[CUNHI ™
Ky = =2,1"10
[Cu*TINHI

Eciin HeoOX0oAMMO pa3pylIuTh KOMIUIEKCHOE COCAMHEHHE, TO HOH
KOMILJICKCOOOpa3oBaTeis CBI3BIBAIOT B MAJOPaCTBOPUMOE COCIMHCHUE,
npousBeacHue pactBopumocT (ITP) xoToporo ropasao MeEHbIIE, YeM
KOHCTaHTa HecTorkocTH (Ky) koMIuiekcHoro nona. Hampumep, nipu aeii-
CTBUU Ha PACTBOpP KOMILICKCHOH COJIM MEIU CYyJb(PHUI-aHHOHOM KOM-
TUIEKCOO0Opa30BaTeIIb CBA3BIBACTCS B MajopacTBOpuMoe coeauHenne CuS
Y BBINAJIaeT B OCAJIOK.

[CU(NH3)4] ClL+K,S = CUS¢+ + 2KCI + 4 NH;

Yem Oonpie Ky xoMmiekcHOro noHa u yeM mensblie [P momyuaro-
IIETO COCTUHEHUS, TEM JIeTde Pa3pylIuTh KOMILICKCHBIH WOH, CIIBHTas
paBHOBECHE AUCCONMAINNA KOMILIEKCHOT'O HOHA BIIPaBO.

Ecnu HeoOXoauMO OHW3UTh AUCCOIUAIINIO KOMIUIEKCHOTO HO-
Ha, T.€. CIBUHYTh PABHOBECHUE JIMCCOITMAIINHU BJICBO, K PaCTBOPY, B COOT-
BeTCTBUHU ¢ npuHIuom Jle-IllaTenbe, 100aBISIOT BEmIeCTBa, BXOISIIHNE
B KAYeCTBE JIMTAHIO0B B KoMIUlekcHbI noH. st [CU(NHs),] **(ero muc-
coruarwst [CU(NH3),] 5 Cu® + 4 NH3) paBHOBecHs CMeCTHTCS Ble-

BO ¢ BBejeHueM NHj(ras.) unu pactBopa NH,OH.
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HomeHk/1aTypa KOMILIEKCHBIX COeIUHEHU I
B CcOOTBETCTBUU C COBPEMEHHOW HOMEHKJIATYPOW, IMPUHATON B
1963 rony, B Ha3BaHUSIX KOMIUIEKCHBIX COCIWMHEHUM HCIIOJIb3YIOT CJiE-
IOYIOIIUE OCHOBHBIE IOJIOKECHUS:
¢ Ha3BaHUE JIOOOTO COSAMHEHUS YMTACTCS CIpaBa HAJIEBO,
T.€. CHadaJa yKa3bIBACTCS AHUOH, 3aTE€M KATHOH. ODTO MPAaBHIO
MPUMEHUMO K Ha3BAaHUIO HE TOJBKO KOMILUIEKCHBIX, HO JIIOOBIX XU-
MHUYECKUX COCIUHCHUM;
*¢  HA3BIBAIOT AaHWOH B MMCHUTEIBHOM TaJIeKe, 3aTeM Ka-
THOH B POJUTEILHOM Majaexe. Ha3BaHue KOMIUJIEKCHOW YacCTHUIIbI
(HeHTpaIpHOM, KATHOHHOW, aHMOHHOM) - OJTHO CJIOBO;
% eCIM KOMIUICKC SBISCTCS KAaTHOHHBIM, YKa3bIBaeTCS
PYCCKO€ Ha3BaHUE KOMIUIEKCOOOpa3oBaTeisl B pooumenbHOM Tia-
JIEKE C YKa3aHUEM €0 CTEIICHU OKUCIICHHUS:
¢ €CIIM KOMIUICKC SIBJISCTCS aHMOHHBIM, TO HCIIOJIB3YeTCS
JATUHCKOE Ha3BaHWE KOMILUIEKCOOOpa30BaTeNsl B UMEHUMENbHOM
najgexe ¢ gobGamieHueM cyddukca «art» U YyKa3aHUEM CTEIeHU

OKHCJICHUA KOMHJ’IGKCOO6p330BaT€J'IH;

o%

% €CJIM KOMIUICKC SIBJISICTCS HEHWTpaIbHBIM, TO HCIIOJbB3Y-
€TCsl PyCCKOe Ha3BaHUE KOMILIEKCOOOpa30BaTeIsl B MUMEHUTCIILHOM
najexe 0e3 ykazaHus ero CTCIICHN OKHCIICHHUS;
% HAa3BaHHS Ba)KHEHIIHUX JIUTAHJIOB:
a) HerTpanbHbIX MoJsiekyn: H,O — akBa, NH; — ammun, CO —
kapOonmi1, NO — autposun , CS — TnokapOOHNUI;
0) F- dropo, Cl'- xmopo, -, Br - 6pomo, | - nogo, OH - rugpoxco,
CN'- mumano, SCN'- pomano wmu tumonmonato, NO,- HuTpO,

2—
C,0, okcanaro;
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o%

% UHCJIO JIMTA0B B COCTaBE KOMILJICKCHOW YaCTHIIBI yKa-
3BIBACTCS TPEUCCKUMH YUCITUTEITHbHBIMU;
¢ 10 BUAY JIMTAHJOB KOMIUICKCHBIC COCIMHCHHMSI MOpa3-
JCIISTFOTCS Ha!
AKBAKOMNAEKCbL - TATAHJIAMH SIBIISTFOTCSI MOJICKYJIBI BOJIBI,
nanpumep, [Cu(H,0),]SO,4 — cynbdar TerpaakBamenu (I1),
[Cr(H,0)¢]Cls — xmopun rekcaaksaxpoma (111)
AMMUHOKOMNIIEKCHl — JIATAHJAMU SIBJISIOTCS MOJICKYJIBI aMMHaKa,
HaIIpUMep,
[Ag(NH3),]OH — rugpokcun nnammuncepeopa (1),
[Cd(NH3)6](NO3), — HuTpart rekcaammunkaamust (11)
2uOpoKcokomniekcol — Tarangamu seistores (OH)™ noHsl,
Hanpumep, Na,[Zn(OH),] - TeTparuapokconMHKaT HaTPHUs
Nas[Al(OH)g] - rexcaruapokcoaaTOMUHAT HATPHUS
cMeulantble — JIMTaHIaMHM SBJISIOTCS Pa3HbIC MOJICKYJIbI U HOHBI,
Hanpumep, [Co(NH3)4(NO,)CI] NO3; — HUTpaT XJIOpOHHTPOTETpA-
ammuakoOanbTa (1),
Ks[Fe(CN)g] - rexcanmanodeppar (1) xamus
K[Pt(NH3)Cl3] - Tpuxnopoammuntiatuaat (1) kammst:

[Pt(NH3),Cl,] - TeTpaxnopoarnaMMHHILIATHHA
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KoHTpPOJIb YCBOCHMS TEMBbI
1. HasBarp kommiekcHble coemuHeHus: Kz[Co(NO,)g],
Cs[Ag(CN)2], Naz[Ag(S:03).], [Zn(NH3)4](NOs),
[Co(H,0),(NH3)4]Cly, Naz[AlFs] u HamucaTh ypaBHEHHS DJIEKTPO-
JUTUYECKON TUCCOLMAIIMU ATUX COCIMHEHUH; yKa3aTh B 3THUX COEIH-
HEHUAX KOMIUIEKCHBIE MOHBI, KOMIUIEKCOOOpa3oBaTesb, €ro 3apsi,
K.4., JINTAH]IbI, BHEIITHIOIO U BHYTPEHHIOIO C(EpHI.

2. Hamucath KOOpAMHAIIMOHHBIE (HOPMYJIBI, UCXOAS U3 TOTO, UTO
koopauHanmonHoe uyuciao Co (Ill) paBHo 6, mis cieayromux coeauHe-
HUM: a) CO(N02)3 "6 NHj, 6) CO(NOg)g "3 NH;

B) CO(NOg)g "K' NO, 2 NHj F) CO(NOg)g '3 KNO,

Ha3BaTh mosydyeHHbIE KOMIUJIEKCHBIE COCAMHEHUS, yKa3aThb THI
kOMIUIEKCHOTO HMOHA, €r0 3apsij, BHEIIHIOI W BHYTPEHHIOI CQephl,
KOMILJIEKCOOOpa30BaTelib, TUTAH/IBI.

3. JlaTh ompejeneHrue KOHCTAHThI HECTOMKOCTH KOMIUIEKCHBIX HO-
HOB, IPUBECTU BHIPAKEHUE KOHCTAHTHI HECTOMKOCTH JIJI KOMILICKCHOTO
coenuuenus: [Zn(NHs)4] Cl..

4. KoHcTaHTBI HecTOMKOCTH KoMmiulekCHbIX HOHOB [AQ(CN),],
[AU(CN),]” , [Cu(CN),]” umeror 3Hauenus, coorsercrBenno: 1107
510 39, 110~ *®. Kakoif u3 >TMX MOHOB CaMblif npouHbiii? Hamucath
ypaBHEHHE IUCCOITMAIIMA KOMIUICKCHBIX MOHOB M BBIpa)K€HUE JJII KOH-
CTaHThl HECTOMKOCTH ATUX KOMIIJIEKCHBIX HOHOB.

5. OnpenenuTs 3aps]l KOMIUIEKCHBIX HOHOB U COCTaBUTH (hOPMYJIIbI
KOMIIIEKCHBIX COCIWHCHHH C TPUBCICHHBIMH HIDKE KaTHOHOM HWJIH

dHHUOHOM:
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[Bi**1,] [Co* (H,0),Cl;] [Cr*"(NH3)sCl]
INI®(CN),],  [Co®I(NHs); (NO,)s]  [Pt*)(NHs)s (NOy)]
[Cu®Y(NH3),]  [Cr®)(H,0),Cl;] [Pt“*)(NH;) Cly]

[punoxenue

Y CTOMYUBOCTh HEKOTOPHIX KOMITJIEKCHBIX HOHOB B BOJIHBIX
pacTBOpax Mpu KOMHATHOW TeMIIepaType

Kommnekc- Kueer, | Kver. KommnekcHsiit | Kyger
HBIM MOH HOH

[Ag(CN),]” | 1°107% |1°10% | [Ag(S;0)]" |110°%
[Ag(NH3),]* |7-10% |15°10" |[Cd(CN),]* |1 107"
[Co(NH3)s]*" [6-107°° [1,3 10 |[[Cd(NH3),]" |8 10°°
[Cu(NHg),* |5 10 [2,5 10% |[Cu(CN), > |5 1072
[CuCl,]* 2:10* |5 10° [Ni(NH3)e]”™ [2-107°°
[Zn(NH,),]*" [ 4-10 [2,5°10° |[Ni(CN)> |[310°%
[Zn(CN),]> |6-10 |16 10"

[Fe(CN)s]~ |1107% |1 10

[Fe(CN)s]> |1100* |110%
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I'naBa 9. TEOPETUUYECKHUE OCHOBBI OPTAHUYECKOH
XUMHNUHN

1.1. Knaccuukanusi opraHu4ecKuX coenHeHul

Uuciio M3BECTHBIX OPraHUYECKHX COCIMHEHMH K HACTOSIIEMY
BpemeHu cocrtaBisgeT cBbiie 10 muH. Takoe MHOrooOpasue opraHuye-
CKMX COCIUHEHUW OOYCIIOBJIEHO CIIOCOOHOCTHIO aTOMOB yrjepojaa co-
CAUHATHCS JIPYr C JAPYroM C 0Opa3oBaHUEM IIeTeH, IUKIOB U JIPYTUX
KapKacoB C MPAKTUYECKU HEOTPAaHUYECHHBIM YHCIIOM aTOMOB YIJIEpO/Ia.

B ocHOBY Knaccugpukauyuu opraHuyYECKUX COEIUHEHHM MOJIOXKE-
HBI JIBa BOXKHEUIIINX MPU3HAKA:

e CTPOEHHE YIJIEePOAHOI0 CKeJIeTa MOJIEKYJIbI;

e HaJU4YHe B MOJIeKYJe QYHKIMOHAJIbHBIX I'PYIIT

Jns m300pakeHusT OPTraHUYEeCKUX COCAUMHEHHM MCIOIb3YIOT
(GOpMyJIbl CTPOEHUS, TO €CTh CHIPYKMYPHbBIE YopMYTbl — N300pAKEHHE
IPU MOMOIIM XUMHYECKUX CHMBOJIOB IIOCJIEIOBATEILHOCTUA CBS3bIBA-
HHSI aTOMOB B MOJIEKYJIE.

B Hacrosuiee Bpemsi CUMTAETCsA, YTO OAHA NpsAMas JIMHUS, COEAU-
HSIOMIAs JBa aToMa, 0003HAYAET 0OHY 2-X INeKMPOHHYIO C8:a3b (TIPO-
CTas CBS3b), HA OOpa30BaHHWE KOTOPOH 3aTpadyuBacTCS IO 0O0HOIl 6a-
JIEHMHOCMU OT KAXJI0r0 U3 CBA3aHHBIX aTOMOB.

OpraHu4ecKkue COCAMHEHHMS MOT'YT OBITh C OTKPBITOM (HE3aMKHY-
TOW) YTJIEPOTHOM IICTIBIO, TaKWE COCAMHCHUS HA3BIBAIOTCS AUUKIUYE-
CKUMU;, YUKIUYECKUEe COeOUHEHUA — COCIVHECHUS C 3aMKHYTOW YIJe-
POIHOU LETBIO.

[IpocTeIMMU MPEACTABUTENSAMU  ALUUKIIMYECKUX COCIUHEHUM
SBIITFOTCS YTJICBOJOPOJIBI — HACBIIICHHBIC (@/IKAHbI) U HEHACHIICHHBIC

(ankenwvt, ankaouenvt, A1KUHBbL).
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AJIKAHBI

o B A
H—?—C Clj ? IC—H 0] 0%} CH3—CH2—CH2—CH2—CH3
I
H H HH H

H. — IICHTaH
pasBepHyTasi U  COKpAaIllEHHAs 3alUCh CTPYKTYPHOU (POpMYIIbI

AJIKEeHBI AJIKa I eHbI AJIKMHBI
CH; - CH=CH, CH,=CH-CH=CH, HC = CH
nporeH (IPOIUICH) Oyraauen- 1,3 STHH (aLIETHUJICH)

VY UKINYECKHUX COCIMHECHUH pa3InyarT KapoouukiuveckKue u
2emepouukauyeckue coequaenus. KapOoonmukimyeckue coequHeHus (B
IIUKJIC TOJIBKO aTOMBI yIJIepo/ia) JCISATCS Ha JIBE TPYIILL aaugamuye-
cKkue uukauueckue (anuyuxkiuueckue) u apomamuyeckue. Yucio
aTOMOB YIJIEpOJa B ITUKJIC MOXET ObITh pa3HbIM (OYEBHJIHO, YTO HaH-
MECHBIIICE YUCJIO aTOMOB YIJIepoja B IIUKJIC — TPH):

H H H IIMKJIONPONAH IMKJIONEHTaH  IMKJIOTreKcaH

PogoHavalibHUKOM apomamuueckux YriieBogopoaoB (apeHoB)
SBIIsIeTCA OeH30JI — coeanHenne coctaBa CgHeg:

3 O
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I'emepouuknuueckue coenMHEHNs B IHUKJIE, KPOME aTOMOB yTJe-
poJia, copep KaT OJMH WA HECKOJILKO aTOMOB JIPYTHX JJIEMEHTOB — Te-
tepoatomoB (O, S, N, P u np.):

UPPOJI Gypdypon

Takum O6p2130M, KJ'IaCCI/I(I)I/IKaHI/IIO I10 MPU3HAKY CTPOCHHUA YIJICPOIHOI'O
CKCJICTA MOKHO IIPCACTABUTDH CXEMOMH.

Oprannyeckue COECIUHEHUS

arKIIndeckue (amupaTuaeckue)

LIUKJINYECKUE

! ! | !

HACBIIIICHHBIE | HEHACBIIMICHHBIC UK COCTOHT LMK COCTOMT H3
(npenenbhbe) | (Henpesnienmbubie) TOJILKO W3 aTOMOB aTOMOB yTJIepoa
yriepoaa W JIp. DJIEMEHTOB
KapOOLUKINYe- reTEPOLIUKIINYE-
CKHEC CKHe
AITUIUKINYECKUE apoOMaTUYECKUE

Knaccudukamnuss opraHM4ecKuX COCIWHEHUH, O00YCIIOBIICHHas Xa-

pakTepoM (PyHKIMOHAIBLHOM rPynnbl, npuBeacHa B Taou. 1.
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OCHOBHBIE KJIACChl OPTaHUYECKUX COCTUHEHU N

Tabmumna 1

OyHKIMOHAIbHAS TPYTIa HasBanue wimacca | Oo6mas popmyna
I"anoren-
—F, - Cl—-Br,—1 (Hal) IIPOM3BOIHBIC R — Hal
— OH rugpokcunbHas CnupTsl, PeHOJIbI R - OH
— OR  ankokcwibHas [TpocTeie 3¢upbl R-OR
—SH  TuonbHas Tuomnsl R - SH
(TMOCTIUPTHI)
Tuoadupel
— SR ankunTHOILHAS (cymbduibn) R - SR
— SO3H cynbdonoBas Cynb()OKHCIOTHI R — SOzH
R—-NH,, R
—NH,, =NH, —N = amuno | AMUHBI ,
R>NH, R N
R R”
—NO, Hurpo Hutpocoequnenuss | R — NO,
—C=N 1mano HI/ITpI/IHBI R-C=N
AJbaerunsl, R — CHO,
>C = O xkapOboHUIIBbHAS Ketonbt R'_
R-C=0
e KapGonoBsie R — COOH
Z
— C—-OH xkapbOokcumbHas | Kuciorsr
0
— C-0OR (-COOR) CnoxxHbIC 3(PUPHI R - COOR
AJIKOKCUKapOOHUIIbHAS
-0 AMUIBI R — CONH,

— C — NH, xap6okcamuaHas
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KOHTPOJII) YCBOCHHUSA TEMbI

1. Omanon, UCNONB3YIOUIUICA KaK AHTHUCENTUYECKOE CPEACTBO JJIA
00pa0OTKHU KOKHBIX TOKPOBOB, uMmeeT ctpoeHue C,HsOH.

K kakomy kiaccy mpOM3BOIHBIX yTJIEBOIOPOJAOB OH OTHOCHUTCS?

2. Ilenuyunamun NpuMEHSETCS KaK MPOTUBOSINE IIPY OTPABICHUU

TsDKCJIBIMA MCTAIJIaMH, UMECT CTPOCHHC.

T
HS—C — CH— COOH
CH; NH,
Kakne (I)YHKI_[I/IOHEUIBHBIG I'pyimiibl BXOIAT B €TI0 CcOCTaB?
3. B cocTtaB MHOTHX O€JIKOB MOKPOBHBIX TKAHEW BXOAUT IMCTEMH, €rO
“IPOSHIE 1,5 — CH, — CH - COOH
NH,

Ha3Batb (I)YHKLII/IOHEU'IBHBIC I'PpYIIIbI

4. I'nmymamunoean Kucnoma — NPOTECHHOreHHas (BXOAUT B COCTaB
oenkoB); mmeet crpoeane. HOOC — CH,— CH, — Cle — COOH
NH,

Kakue ¢pyHKIIMOHAIbHBIE TPYIINBI OHA COACPKUT?
5. B kpanuBe conepxutcs BeniectBo, umeromiee crpoeane H — COOH

OHpGI[GHI/ITB N Ha3BATh KJIACC COCANHCHUA.

6. Kapbonosasa kucaoma, obnagaromas aHTUCEITUYECKUMHU CBONCTBA-

MH, HMECT CTPOCHUEC.

OH

Kaxko#i ki1acc mpou3BOIHBIX YTIEBOJOPOJAOB OHA MPEACTABIISCT?
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7. TlpomykToM pacHICIUICHHS TIJIMKOreHa (KMBOTHOT'O Kpaxmala) B
MBIIIIAX SBJISIETCS MOAOUHAA KUCI0MA, UMEIOLIAs] CTPOCHUE!

CH3; - CH-COOH

OH

Ha3Barh ¢yHKIIMOHATILHBIC TPYIIbl B €€ cocraBe. Kakoil 310
KJIACC COEAMHEHUS M0 MpHUpojie GYHKIIMOHAIBHBIX TPYII?

8. AMUHOKHCJIOTA J1eliyuH, BXOSAIIasi B COCTaB TOPMOHA OKCHTOIIHMHA,
umeer crpoenne; CH; — CH-CH - COOH

CH; NH,
Ha3Batb (I)YHKI_[I/IOHaHBHBIe I'pyIiibl, KOTOPbIC OHA COACPIKUT.

9. Slurapnasi kucjaoTa, oOpasyromiascs B IpoIecce yrieBOJIHOrO 00-
MeHa, umeet ctpoenue: HOOC — CH,— CH, — COOH.

Ykazatb (I)yHKLII/IOHaJ'IBHBIe Ipymiibl, KOTOPbIC OHA COACPIKHUT. Ha3Batb

KJIACC COCAMHEHUS, YUUTBIBAST NPUPOAY (DYHKIIMOHATBHBIX FPYIIII.

10. Jusmunoswiit (cepnotit) r¢pup (C,Hs — O — C,Hs) — mnpexpacHbrii
pPacTBOPHUTENb, UCIOIB3YETCA JUIS SKCTPAKIMU YKUPOB U MHOTHX JIPY-
T'MX OPTaHUYECKUX COCTUHCHHUH.

K xakoMy kiaccy mpou3BOIHBIX YTIEBOJOPOIOB OH OTHOCUTCS?

11. Ab6nounaa Kucaroma MUPOKO PacCHpOCTpaHEHA B PACTECHUSX. PAOU-
He, ku3uiie, s0mokax. O0pasyercs B nukie Kpeodcea.

Popmyna:  HOOC — CH, — CH— COOH
OH
Kakue pyHkIimoHanbHbIe IPYIIbl OHA CONEPHKUT?

12. Ilympecyun, o6pa3yercsi Ipu THUEHUH OEJIKOBBIX BEIIECTB, UMEET
CTPOCHHUC NHz—CHz—CHg—CHZ—CHg— NH2

Ha3Barps kiacc COECIMHEHUMH M yKa3aTh, YEM OIPEACIACTCA NMPUHA-
JISKHOCTBH K KJ1accy?
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13. I'IMIepuH BXOJUT B COCTaB OOJBIITMHCTBA OMBLUISIEMbBIX JIMIIHJIOB,
ero ¢opmya: (|:H2 —CH-CH,
OH (SH 6H

K xakoMy kiaccy npou3BOIHBIX YTIEBOJOPOIOB OH OTHOCUTCSA?

14. Moueeuna (muamuj yroibHON KUCIIOTBI, KapOaMuI) - BasKHEHIIIHIA
a30TCo/IepkKAIIUN MPOAYKT OEIKOBOT0 oOMeHa U 3 (HEKTUBHOE a30TCO-
nep:xkaiiee ynoopenue. Ctpykrypsas popmyna: H,N — (ﬁ — NH, :
O

KaKHue (I)YHKI_[I/IOHEIJ'IBHBIG Ipyniibl OHa COI[ep)KI/IT?

1.2. OcHOBBI COBpEMEHHOH HOMEHKJIATYPbI
OPraHUu4YeCKUX COCAMHEHU U

VicToprdecky CIIOKUIIMCh TPU OCHOBHBIX Pa3HOBUJIHOCTH HO-
MEHKJIaTypbl, TO €CTh CBOJIA MIPaBUJI, IO KOTOPHIM Ha3bIBAIOT OpraHUYE-
CKHE COCAUHEHUS . MPUBUATIbHAS, PAYUOHAILHASL U CUCMEMAMUYECKASL.

TpuBuanabuasi (ot mart. trivialis — 0OBIKHOBEHHBII) HOMEHKJIATY-
pa — 3TO, MO CYTH, COBOKYITHOCTb UCTOPHUYECKHU CIIOKUBIIMXCS Ha3Ba-
HUMW, OTpPa)KaroluX, KaK MPaBUJIO, UCTOYHUK IMOTYYEHUSI OpPTaHUYeCKO-
ro coequHeHus (HarmpuMep, MypaBbUHAS KUCIIOTA COJCP)KUTCS B BBIJIC-
JICHUSX JKEJIe3 HEKOTOPHIX BHJIOB MYpPaBhEB, BaJepHaHOBAsl KUCJIOTa —
B KOpHSX BaJIepHaHbl, MOYCBUHA BIICPBBIC OOHApYKCHa B MOYE) WIIH
yKa3bIBAIOIINX Ha SBHBIC OOIIMe Mpu3Haku: oT rped. glykKys — ciamkwmii
MIPOM3OIIIA Ha3BaHUS TIIOKO3bI, DIUIMHA, THIepuHa. [lockombKy Tpu-
BHUAJIbHBIC Ha3BaHW, KaK MPaBUJIO, HE CBSA3aHBI CO CTPOSCHHUEM BEIIECT-
Ba, TpUBHUAJIbHAsI HOMEHKJIAaTypa, c(hOpMHUPOBABIIASICS HA TIEPBOM JTarie
Pa3BUTHUSL OPTaHUYECKON XUMHUH, TIO MEpPE OTKPBITHUS M CHHTE3a HOBBIX
BEILECTB OKa3ajach OYEHb HEYNOOHOM B CBSI3M C HEBO3MOXKHOCTBIO 3a-
MOMHHAHWS OTPOMHOTO KOJIMYECTBa Ha3BaHWU. TeM He MeHee psl Tpu-
BHAJIbHBIX Ha3BaHWU (B 4acTHOCTH, OcH30J1, (heHOJ, OCH30MHAs KUCIIO-

Ta) pa3peiieHbl K HCIIOJIb30BAaHUIO COBPEMEHHBIMU TIpaBHJIAMH HO-
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MEHKJIaTypbl, MHOTHE HA3BAaHUS: MypaBbUHAs, YKCYCHAs, MOJIOYHAsI KH-
CJIOTHI, (popMaJIbIETUI, all€TOH, TJIIOKO3a U MHOTHE JPyrue — IIUPOKO
UCIIOJIB3YIOTCSl UCCIIEIOBATEISIMU B 00JIACTH XUMHUU U CMEXKHBIX HAyK B
HACTOSIIIIEE BPEMSI.

PanuoHajibHasi HOMEHKJIATypa SBWJIACh IIONBITKOW CBSA3aTh
CTPOCHME BEIIECTBA U €T0 HA3BaHWE, IIPU 3TOM BELIECTBA pACCMATPH-
BAJIMCh KaK ITPOM3BOAHBIE IMPOCTEHIINX CTPYKTYP COOTBETCTBYIOLIETO
psana. CH; - ?H — CHj; CH;-CO-CH,-C-CH;

CH;z (1) (2)
tpuMmeTHiiMeTaH (1) kxak MPOM3BOIHOE METaHa, aleTwinaneToH (2) kak
IIPOM3BOJTHOE allETOHA U TakK JlaJiee.

[TockonbKy B Ha3BaHUAX OOJBIIMHCTBA CJIOKHBIX BEIIECTB HC-
MOJIb30BaTh ATOT MOJXOJ MPAKTUUECKH HEBO3MOXKHO, pallMOHAJIbHAS HO-
MEHKJIaTypa HE MOJy4Yusia MUPOKOro pacpOCTPAHEHHUS.

CucremaT4yeckass HOMEHKIIATYpA, SIBISIOMIASICS COBPEMEHHOM M
OOILETPU3HAHHOM, MPEICTaBIsIET COO00M pe3yabTaT NEUCTBUTEIBHO Ha-
YYHOTO MOAXO0AAa K B3aMMOCBSI3M MEXKIYy CTPOCHUEM M HA3BaHHUEM Opra-
HAYECKOTO coeauHeHus. [IpaBuia cUCTEMaTHYECKOM HOMEHKJIATYPHI
ObLTH OOCYXKIIEHBI U pEeKOMEHAOBaHbI 1Jisi ucnoibzoBanus |IUPAC —
MexXayHapOaHbIM COIO30M TEOPETUUYECKOW W MNPUKIAJTHOUM XUMHUHU B
1957 u 1965 rogax.

Hanbonee ygauHbiM BapuaHTOM CHCTEMaTHYE€CKOWM HOMEHKJIATYpPhI
ABJISICTCSI 3AMEeCTUTENbHBIN, OCHOBBI KOTOPOTO U3JIOKECHBI Jajiee.

Cucremarunyveckasi HomenkJjaarypa IlUPAC
(3amecTHTEILHBI BAPHAHT)

CHCTEMaTHYHOCTh TIOAXOMA, YTO ONPEACTSACTCS Ha3BaHUEM HO-
MEHKJIATyPBI, 3aKITF0YAETCs, TIPEXKJIC BCETO:
o B BBIOOpE OCHOBHOU YINIEpOmHOH (pojoHaYabHOW) IEeH U

YHUBEPCATBLHOCTH O003HAYCHHUS €€ JIJINHBI;
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o KjacCU(UKalMU COCIWHEHUS, UCXOAs W3 cTapiieil (yHK-
ITUOHAILHOH (XapaKTepUCTUYECKOMN) TPYIIIIBL;

o COOMIOACHUU CTPOTOM OUYEPETHOCTH COCTABHBIX HAaCTEW Ha-
3BaHUSI.

OcHoBHas nH(poOpMalKsa B 3TOM IIaHE IpeACTaBiIcHa B TaOIuIe 2
(c. 31).

PaccMoTprm mpaBmiia CUCTEMAaTUYECKOM HOMEHKJIATYPBI, IOCTE-
MIEHHO YCIIOXKHSIS coeauHeHus1. [lpu smom npedcoe 8ce20 HeoOX0OUMO
VACHUMD.

a) TOCJIeIOBATeIbHOCTh COCTABHBIX YacTCH Ha3BaHUS, Kak JIt00o-
r0 JPYTroro cJioBa ¢ MO3ULIMI MOP(OIOTUYECKOTO CTPOS, BKITFOUYAET:

NpHUCTABKa (3aMeCTHTEeIH) — KOpeHb (IIaBHASl YIVIEPOIHAS
nenb) — cyddukc | (kparHocTh cBa3n) — cypduke |1 (pynk-

IMHOHAJIbLHAS TPYIIA)

Takue nmpu3HaKK CTPOEHUSI COCIMHEHHUS, KaK INIaBHas yriiepojHasi
nenb (KOpeHb) U KpaTHOCTh CBs3M (cyddukc |) mpucyrcTByrOT Beeraa,
3aMECTUTENN U (YHKIIMOHAJbHBIE TPYMIBI MOTYT OTCYTCTBOBATh;,

0) mIaBHas yriepojHas LeNb OINpeaeseTcs Kak HauOoJiee JJIMH-
Has, colepXamas CTapiiylo (yHKIHOHAIBHYIO TPyMHIy; MPH OTCYTCT-
BUM TAaKOBOW pacCMAaTpPUBAETCA II€Mb, COAEPIKaIlasi MAKCUMAaJIbHOE YHC-
JIO KPaTHBIX CBS3EU UJIM 3aMECTUTEIIEH;

B) Ha4YaJl0 HyMepalud OCHOBHOM YIVICPOIHOM IIEIIH OIpPEACIIeTCS
B COOTBETCTBUHU C KPUTEPUSIMH, NMPUBEICHHBIMUA B HUXKHEH 4acTH TaO-
JIULBI;

T) MOJIOKEHUE 3aMECTHUTENCH, KPATHBIX CBS3ed W (DYHKIIHMOHAIh-
HBIX TPYIN yKa3biBaeTcs nudpamu yepes aeduc, Mmexay nudppamu cra-
BUTCSl 3alsiTas; MOJOKEHUE 3aMECTUTENS yKa3bIBaeTcsl LU(PPOH mepen
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€ro Ha3BaHWEM, TIOJIOKCHUE KPATHBIX CBsI3ed M (PYHKIMOHAIBHBIX

rpyni — 1udpamu mocjie ux ykazaHus;

1) 3aMECTUTEIIN YKa3bIBAIOTCS B aJJ(PpaBUTHOM IIOPSIJIKE;

¢) MpH HaJIMYHMK KPATHBIX CBS3€l B Ha3BaHUM YKa3bIBACTCS CHaYa-
Jla IBOMHAs, 3aT€M TPOWHAsI CBSI3b;

K) MPU HAJUYMKM HECKOJbKHX 3aMCCTUTEJICH, KpPaTHBIX CBS3CH U
(YHKIIMOHAIBHBIX TPYII MX KOJIWYECTBO IOATBEPIKIACTCS COOTBETCT-

BYIOIIMMHU I'PCUCCKHUMHU YUCIUTCIIbHBIMU.

30
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Tabmura 2

HOCJIeI[OBaTeJ'IBHOCTB COCTaBHBIX YaCTEH Ha3BaHUSI

Kaacc coennnenus

3amectuTenu B andaBuT-

HOM IIOPSAAKE C YKa3aHN-

CM IIOJIOKCHUA NMMEPEA HA-

3BAHHUECM 3aMCCTHUTCIIA

Yucmo atoMoB
yIiIepoza, BX0-
JAIINX B COCTaB
OCHOBHOM yr-
JICPOJAHOM LENHU

KpaTHble cBsI3M ¢ yKa-
3aHHEM WX IOJIOKCHHUS
nocJje cypdukca, xa-
paKTepHU3YIOIIEro Kpat-
HYIO CBS3b

DyHKIUOHAIbHAS TPYIINA
(crapmias) ¢ ykazaHueM ee
TIOJIOXKCHHS MOCJIe Ha3Ba-
HUS QYHKIIMOHATHHON

TPYIIIBI

Ecnmn ykazanHas
GbyHKIIMOHATBHAS
rpymma — cTapiias

—SOzH  cympdo-—
— C\/O OKCO—

H
>C =0 okco-
— OH TUIPOKCU—
— NH, aMHUHO—

1- metr
2— 9T
3 — mpon
4 — Oyt
5 — meHr
6 — rekc
{ — remnrt
8 — OKT
9 — HoH
10 — nmex

—adH
=CH
=HH

YBCIIMYCHUC CTAPIINHCTBA

Y /O
— —0Bast KHCIIOTa
H
—SO3H  cynbdoxuciora
1 40
— C\/ — aNb
H
N —
_C=0 -ou
— OH — oI
— NH, — aMUH

KapOOHOBas KMCJIOTA
CyJIb(POKHUCIOTA aJTb-
JETH]T
KETOH

CIIUPT
aMHH

—R  yrnesomopon-
HBI paJuKal

— NO, auTpo-—
—-F  dr1op-
— Br 6pom—
—-J  lon-—

Ha3zBanwue yrieBogopoaHOTO paankaia 00-
pasyeTcs OT Ha3BaHHSI OCHOBHOM yriepos-
HOM 11enu ¢ qo6aBneHneM cypdukca — ui

I'PCUCCKUX YUCIUTCIIbHBIX!

2 — 5 — IeHTa
3 —Tpu 6 — rekca
4 —Tterpa [ —renTa

KonunuecTtBo KpaTHBIX CBA3EH, 3aMECTUTEIEH,
(GYHKITMOHATBHBIX TPYII YKa3bIBA€TCS C ITOMOIIBIO

8 — okTa
9 — HOHA
10 — neka

Kpurtepuu Hauana Hymepaiuu rienu: 1. GyHKIMOHAIBHAS TpyIa; 2. KpaTHas CBsI3b (= =) ;

3. 3aMECTHUTEIH
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1.2.1. YriieBoaopoanbl

D10 HamboJiee MPOCTOM, ¢ MO3UIUK CTPOSCHUS U HOMEHKJIATYPHI,
KJIACC OPTaHUYECKUX COCAMHCHHWI. B WX Ha3BaHMM yKa3bIBacTCS JJIMHA
rJIaBHOM yriaepogHoil mernu (cMm. crosider 2 TaOJHIbI), KOJIWYECTBO M
I0JIO’KEHUE KPATHBIX CBsI3eil (CM. cToioer] 3 TaOJIHIIbI):

12 3 4 5
HC=C-HC =CH-CHj; IICHTEeH-3-uH-1.

Havamo Hymepanmuy IJIaBHOM YIIIEPOOHOM LEMH ONPEAENSIET
TpoiiHas cBs3b (cM. Tabmuiy). ITockoiabKy KpaTHas CBSI3b HAXOIUTCS
MEXKAY ABYMs aTOMamH, MPUHATO YKa3bIBaTh, MOCJE KOTOPOro aroMa
OHA PaCMOJIOKEHA.

B cnydae, ecnu cBsA3€l OAMHAKOBOM KPATHOCTH HECKOJIBKO, MEXK-
Jly Ha3BaHUEM IJIABHOM YIJIEPOJHOM LIENMU U IPEYECKUM UYHUCIIUTEIbHBIM,
YKa3bIBAIOIIMM Ha YHUCJIO KPaTHBIX CBSA3EH, J00aBISACTCS COCIUHUTEIb-
Hasl IIacHas «a.

1 2 3 4
H;C =CH - CH = CH; oyranuen-1,3.

Hywmepanust paBHOBEpOsATHa Kak CJieBa HampaBoO, Tak U B 0oOpart-
HOM HaIlpaBJICHUH.

[Ipy HaaMUMKM 3aMECTUTCIICH YITICBOIOPOIHOIO Xapakrepa (yrie-
BOJIOPOJIHBIE paJuKaibl —R) UX Ha3BaHUS 00pa3yIOTCs OT HAa3BaHHUH CO-
OTBETCTBYIOIIMUX YIJIEPOJHBIX IENel ¢ no0aBiieHreM cyPphurca uJi:

1 G3Hy CH; 6
H,C = ¢ — CH,—CH — € — CH, — CH,

C,H; CH,

9,5-TMMeTHJII-2-PpOoNua-4-3THIIreKceH- 1
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[Ipr orcyrcTBUM (QYHKIMOHAILHBIX TPYIIII M KPaTHBIX CBS3CH
rJIaBHasl 1INl HyMEPYETCsl TaKUM 00pa3oM, 4ToObl CyMMa HOMEPOB 3a-
MECTHUTEJIEN OblLIa MUHHUMAJIbHOMW, TO €CTh C TOrO KOHIIA, I'Ie OOJIbIie
3amectuTenen. J{ns Bcex 3amecturesied coOmromaercs oOmuii anda-
BUTHBIN NTOPAJOK:

?f 9H3 CEHg

Br—(lj—CHz— CH—(le — CH -CH, - CH,-NO,
Br Br

1,1,1,4— rerpabpom— 3,5-1UMETHI— /— HUTPOTENTaH

1.2.2. Coenunenusi ¢ yHKIMOHAJIbHBIMY IPyNIaMHu
ogHOro Bujaa (romo(pyHKIMOHAJIbHBIE)

®dyHknroHaIBHBIC (XapaKTePUCTHUCCKUE) TPYIILI 00yCIOBIMBAIOT
MIPUHAJICKHOCTh COCIMHEHUSI K ompenesieHHoMYy kiaccy. [Ipu otcyt-
CTBUM (PYHKIIMOHAJBHOM TPYMIbl COCTUHEHUE OTHOCUTCA K Kjaccy yr-
JE€BOJIOPOAOB, IPU €€ HAJIUYMH — K TOMY KJIAcCy, KOTOPbIA COOTBETCT-
ByeT (pyHKIMOHAIBHOM rpynme (cM. ctoiOms! 4 u 5 tabmuib). Tepmun
«pyHKIHOHATIbHAS WM «XapaKTEepUCTUYECKas» O3HAdaer, 4yTto (Ppusu-
YECKUE M XMMHUYECKUE CBOWCTBA, W, MPEXKIE BCEro, MOBEACHUE COEIU-
HEHHS B XUMHUYECKHUX MPEBPAILCHUSIX, 3aBUCHUT B MIEPBYIO OYEpEAb HE OT
CTPOEHUS TJIABHOW YITIEpOAHOM IIENH, a OT XapakTepa (PyHKIHOHAIb-
HOM TPYIIbI, SBISIOMIEHCS HamOoJiee PEeaKIMOHHOCTIOCOOHOM YacThIO
MOJIEKYJbl. BhICOKas peakimoHHAas CIHOCOOHOCTh (PYHKIIMOHAJIBHBIX
rpyni oOBACHSIETCS TEM, YTO B UX COCTaB BXOJAT aTOMBI 3JIEMEHTOB C
BBICOKMM 3HAQYEHUEM BJEKTPOOTPUIATEIBHOCTH, CIIOCOOCTBYIOIINE
BO3HUKHOBEHUIO TOJISIPHBIX CBsA3el. Kak u3BECTHO, 4eM MOisipHEe
CBs3b, TEM JIETY€ OHA Pa3pbIBACTCs, U, CIEIOBATEIbHO, TEM AKTUBHEE
coenuHeHue. Takum 00pa3oM, B 3aBUCMMOCTH OT BUA (DYHKI[MOHAIIb-

HOH I'PYHIIbI U IMOJIIPHOCTH TCX HJIM UHBIX CBSI3EH B €€ COCTaBe cocau-
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HEHUIO MPUCYIIH XUMHUYECKUE CBOWMCTBA, HAMPSMYIO CBS3aHHBIC C Xa-
pakTepoM (YHKIIMOHATHHOM TPYIIIIHIL.

Kak caenyer u3 tabauisl (cronden 4), Hanuure GyHKIIMOHAILHOM
IPYMIBI YKa3bIBAETCS COOTBETCTBYIONIUM Cy(hPpurcom:

=

CH,=C-CH,-OH 2— METHJIIIPOIICH- 2 - 0J1—1

CoenmHeHrne OTHOCUTCS K KJaccy cnupToB. Hauamo wHymeparuu
Ieny onpenesser GyHKIIMoHaNbHAs TpyIIa.

[Ipy HaaMYMKM HECKOJIBKUX (PYHKIIMOHAJIBHBIX TPYIN WX KOJIHYE-
CTBO TIOATBEPKAACTCS TPEUCCKUMU YHCIUTEILHBIMU.

COOH - CH; - CH, - COOH OyranamoBas KHMCIIOTa

CoenvHEHUE OTHOCHUTCA K KJIaccy KapOOHOBBIX KHCIOT. ITO
NBYXOCHOBHasl KucioTa. CylecTBYIOT CHEUHANbHBIE TEPMHUHBI JJIS
0003HaYeHUs1 Yuciaa (PyHKIMOHAIBHBIX TPy B CIy4ae CIIUPTOB U Kap-
OOHOBBIX KHCJIOT. CUPTHI B 3aBUCUMOCTH OT 4MCIa (DYHKIIMOHAJBHBIX
Ipyln MOTYT OBITh OJHOATOMHBIMH, JIBYXaTOMHBIMH, TPEXaTOMHBIMH,
COOTBETCTBEHHO  KHUCJIOTBHl —  OJHOOCHOBHBIMH, JBYXOCHOBHBIMH,
TPEXOCHOBHBIMU U Tak gajee. B oTHomeHun Apyrux (yHKIMOHAIBHBIX
IPYNII CIIELUAJIBHBIX TEPMUHOB, YKA3bIBAIOIIMX HA MUX KOJIWYECTBO, HE
CYILIECTBYET.

[Tonoxenue (GyHKIIMOHATIBHOW TPYIIBI KapOOKCHIbHOU (kKapOo-
HOBBIE KHUCIJIOTHI) U KapOOHWJIBHOHN (aJbIEru/Ibl) BCeraa KOHIIEBOE, TaK
KaK B COCTaBe camMoi (DYHKIIMOHAJILHOW TPYMIBI aTOM YTjepoja UMEeT
TPU CBSA3U, U UETBEPTas CBS3b MOXKET OBITh MCMHOJb30BaHa JJISI MPUCOE-
JTUHEHUs (PYHKIIMOHATBHOUM TPYIIIbI K TJIABHOW YIJIEpOJHOM LIETH JTUIIh
c KoHIa. B cBs3u ¢ 3TUM, caMO co00# pasyMErOIIUMCS MOJI0KEHUEM
yKa3aHHBIX (YHKIMOHAJIBHBIX TPYII B COCTaBE COCAUHEHUSI, JOTOTHU-

TCJIBHO 3TO ITOJIOKCHHUC B Ha3BAaHHUH MOXXHO HC YKa3bIBaTh.
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EI /H
CH,=C-C=0 2— XJIOpPIPOIICHAJIb

B n1aHHOM ciiyyae OIHO3HAYHBIM SIBJIIETCS HE TOJBKO TOJIOKEHUE
(YHKITMOHAJILHON TPYIIIBI, HO W KpaTHOH (JBOWHOM) CBSI3W, KOTOpas
MOXXET HAXOAUTHCS JIMIIb MEXIY BTOPBIM U TPETHUM aTOMaMH YIJIEPO-
J1a, TTOATOMY IIOJIOKEHUE KPATHOM CBS3U TAKKE MOXHO HE KOHKPETHU3U-
poBarb. CriemyeT oOpaTuTh BHUMAHHUE, YTO ajdbJETUAbl U KETOHBI —
Pa3HOBUIHOCTH OJHOTO KJlacca COCIUHEHUN — KapOOHWIBHBIX WU
OKCOCOCIMHECHUHN. BpiieneHne pa3HOBUIHOCTEM CBA3aHO C TEM, 4TO
pa3IMYHOE TOJIOKeHUEe KapOoHuIbHOM rpynnsl (hopmyna 10 B Tadm.1),
a IMEHHO Y KOHIICBOTO aroma yriepona (anabJeruabl) WM BHYTPH IEIH
(KeTOHBI) — TPHUBOIUT K Pa3IMUMUSIM B CBOMCTBaX 0Opa3yeMbIX COCIH-
HeHui. [losToMy TpPHUHAIIEKHOCTh BBINICYKA3aHHOTO COEAUHECHUS K
ONPEACIEHHOMY KJIACCY JIy4Ylle OXapaKTepU30BaTh TaK. TAHHOE COEIHU-
HEHHME OTHOCHUTCA K KJIACCY KapOOHUJIBLHBIX COCIMHEHUM, SBISETCS alb-
JETUJIOM.

B oOTHOLIEHMM aMWHOB COBPEMEHHAas HOMEHKJIATypa NpPEaycMar-
pHUBAaET pa3iNuMs B HA3BaHWUU IEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX H
YETBEPTUYHBIX AMUHOB. IEPBUYHBIE AMHHBI PACCMAaTPUBAKOTCS Kak
MIPOU3BOAHBIE YIIIEBOAOPOAOB, & BTOPUYHBIC, TPETUYHBIE U YETBEPTHUY-
HbI€ — KaK NMPOU3BOJHBIC AMMHAKA.

CHs; — NH, MeTaHaMUH (TICPBUYHBIN aMIH)
(CH3), —NH  mumeTmyiamMuH (BTOPHYHBIA aMHH)

(CH3); — N TPUAITHIIAMHH (TPETHUYHBIN aMIH)
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1.2.3. CoenuHenusi ¢ GyHKIMOHAJIbHBIMM IPYNIIAMH
HEeCKOJbKHX BHIOB (reTepodyHKIMOHAILHBIE)

IMEHHO COE€IUHEHUS JTAaHHOTO THUIIA SBJISIOTCS BOKHEHIITUMU y4da-
CTHUKAMU OOMEHHBIX MPOIIECCOB B KUBBIX OpPraHU3Max, 4To OObSICHS-
eTCH:

a) pa3HOOOpa3ueM XUMHYECKUX CBOWCTB, OOYCIIOBICHHBIX OJHO-
BPEMEHHBIM MPUCYTCTBUEM PA3IUYHBIX (PYHKIIMOHAIBHBIX TPYII,

0) MOBBIIICHHOWM XWMHMYECKON aKTUBHOCTHIO, OOECIIEYEHHOW J10-
MOJIHUTEIBHON TOJISIpU3aIlMell CBsI3e B pe3yibTare B3aMMHOIO BIIHS-
HUSI TPYTI,

B oTHOLIEHHM paccMaTpuBAEMBIX COCAWHEHUN B COBPEMEHHOU
HOMEHKJIATYPE HCIIONb3YETCA TMOHITUE «CTAPIIMHCTBO» B OTHOIIEHUH
(GyHKIHOHAIBHBIX Tpymn (cM. Tabiwiy). [IpuHAAICSKHOCTh COCIUHE-
HUSI K TOMY WJIH UHOMY KJIacCy ONpeAessieT crapiias (yHKIIMOHAIbHAs
rpynia u3 NPUCYTCTBYIOIINX B COCTABE COEAMHEHUs], MPOYUE OTCTYyIIa-
IOT Ha BTOPOW TUTaH W TIpeBpamiaroTcs B 3amectutenu (cMm. ctonbery 1
TaOJIUIIBI):

1 ||\|02 ||\|H2 ||\|02 5
NH,-CH,-CH - CH - CH - CHj

2,4 — nuautponeHTanauamMuHd — 1,3 (IepBUYHBIN aMHH)

OH NH; 0 CH; ,
H,~CH —CH,~ C - CH- COOH

5—aMHUHO—O-THAPOKCHU—2—METHI—3—0KCOTEKCAaHOBAsT KMCJIOTa
JlaHHOE€ COeNMHEHUE OTHOCHUTCS K KJaccy KapOOHOBBIX KHCIIOT,

Tak kKak kapookcuibHas rpynna (COOH) crapmas. B orcyrcTBHe Kap-
OOKCHJILHOM T'PYIIIBI COSAMHEHHE OTHOCHIIOCH OBl K KJIaCCy KETOHOB U
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Tak najuee. [Ipu 5ToM B Ha3BaHUM COXpaHsAETCs 00IIMi andaBUTHBINA MO-
PAIOK Kak JUIA TPYNIUPOBOK, KOTOPBIE MOTYT OBITH TOJBKO 3aMECTH-
TESIMH, TaK M TEX, KOTOPbIE MOIJIM OBITh (PYHKIIMOHAIBHBIMH TpyIIIa-
MH, HO MPEBPATWIMCh B 3aMECTHTEIISIMH B MPUCYTCTBUU Ooyiee cTap-
LIEH.

Kazanochk Obl, KapOOKCHIIbHAs TpyIIa HE MOXKET MEPEeUTH B pas-
PSAIl 3aMECTUTENEH, MOCKOIbKY BO3IVIABISAET CIHUCOK CTAPUIMHCTBA, OJI-
HAKO 3TO He Tak. B Hexoropwix ciaydasx (cM. pasgen 1.2.5) takxke oT-
CTyIlaeT Ha BTOPOM IUIaH B MPHUCYTCTBUU OOJI€€ CTapIIe CTPYKTYpHI U
YKa3bIBACTCS B MIEPEUHE 3aMECTHUTEIICH CIOBOM «KapOOKCH.

B kadecTBe mpuMepa Ha30BEM IO CHCTEMATHYECKON HOMCHKJIATY-
pe TIoKo3y U (PpyKTO3y, COCTaB KOTOPBIX OMHUCHIBaeTCs (HopMynoi
CgH1,04 (coemuueHus ABISIOTCS MEKKIACCOBBIMH H30MEPaMH):

OH OH OH OH OH ;

CH,— CH-¢H-¢H-CH-CZ 0

2,3,4,5,6— neHTaruIpoKCUreKcaHalb

OH OH OH OH
&Hz—&H &H (JZH & CHZOH

1,3,4,5,6— neHTaruIpoOKCUreKCaHoH —2.

1.2.4. llukJInvyecKkne coeTHHEHU

Ha3BaHus cCOeMHEHMI IUKJIMYECKOrO XapakTepa oOpa3yrloTcs, B
OCHOBHOM, IO TE€M K€ MPaBHJIaM, YTO U aUKJINYECKUX, C J0OABICHUEM
IIPUCTABKU «IUKJIO» B HA3BAHWU TJIABHOU LICIIN:
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CH;

A -

H,C CH, HUKJIOIPOIaH

(OTHOCHTCSI K KJ1acCy YIIIEBOIOPOJIOB)

Kak mpaBuno, B GpopMyliax He yKa3bIBarOTCs (IIOAPa3yMEBAIOTCH)
aToOMbI yriiepoja, o0pasyolyue MUKINYECKYI0 CTPYKTYPY, YKa3bIBarOT-
Cs1 JIMIIb CBSA3aHHBIE 3aMeCTUTEIH ((PYHKIIMOHAIBHBIE TPYIIIIEI):

3CH2 — ’CH-OH UKJI00yTaHnoa—1,2
| | (UMKJIMYECKUI JBYXATOMHBIN CITUPT)
‘CH; — 'CH - OH
Hymepanust rnaBHod menu (MO0 YacoBOM CTpENIKe WU MPO-
TUB) ONPEICISICTCS TEMHU JK€ NMPaBHJIAMH, YTO M B AI[UKINYECKUX CO-
CIMHCHUSX

—NH, nukinonenren—2—-aMud
(KU eCKU HeTpeIeTbHbIA MEPBUYHBIN aMUH)

HamnpaBienue Hymepaluu yriiepoJHOW ILENU TaKOBO, YTOOBI TO-
JI0KEHUE KPATHOU CBS3U MUMEJIO MEHBILINN HOMED.

B nuKIMYecKux COEIMHEHUSX KapOOKCWIIbHAs Trpymnmna u kapoo-
HWIbHAS (aJbJErubl) HE MOXKET BXOJUTh B COCTaB TJIABHOW YIJIEPO/I-
HOW 1IeNK B CUJIy NMPUYMH, KOTOPbIE OOCYXIaJluCh Bbille. B aToM ciy-
yae (cM. TaOnmiy) AaHHBbIC (DYHKIIMOHAJIBHBIC TPYIIBI YKa3bIBAIOTCS
CJIOBaMH «KapOOHOBAs KUCIIOTa» U «KapOaJibIeTruy.

CoHs
3— STUWILHKJIIOTEKCAHKapOOHOBAs KUCIIOTa

(mpkymIeckast KapOOHOBAs KUCIIOTA)
COOH
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3CH2 _2CH- CH; 2,4— numeTnunoyTaHkapOanbaeTu I
| | H (IMKTMYIECKHIA aJTbIeTH)
H,C—"CH—'CH-C=0

1.2.5. ApomaTuueckue coeIuHEeHUs

ApoMaTHhuecKkasi CTPYKTypa SIBJISIETCS CTapIIEHd MO OTHOIIEHUIO K
T000M Jpyroy rpymImupoOBKE aTOMOB, MO3TOMY JIOOOW 3aMECTUTENb,
JaXKe €CJIM OH MOT BBITIOJHATH POJb (YHKIIMOHAILHOW TPYIIIbI, B MPU-
CYTCTBUM apOMAaTUYECKON CTPYKTYpPbI OTCTYNAET HA BTOPOU IUIAH U SIB-
JSIETCS TOJIBKO 3aMmecTureneM. MIMEHHO B 3TOM cilyyae ISl yKa3aHUs
KapOOKCUIILHOW TPYIIbl, HEMOCPEACTBEHHO COCIWHEHHOW C apoMaTu-
YECKOM CTPYKTYpPOU, MCTIOJB3YETCS MPUCTABKa «KapOokcw». Ha3Banus
Ipyrux (QyHKIMOHAIBHBIX TPYII B POJM 3aMECTUTENECH paccMaTpuBa-
JIMCh paHEe.

HaunOonee n3BecTHOM apOMAaTHYECKON CTPYKTYpO#l ABIsIETCS O€H-
30;1. HazoBeM BaxkHeWmme mpon3BojHbIe OCH301a (B CKOOKaX yKa3aHBI
TPUBUAJIBHBIE HA3BaHUSI, KOTOPBIE MIUPOKO UCIOJB3YIOTCS B HACTOSIIEE

BpeMS):
— CH; OH
MEeTHJIOCH30J1 (TOITYOJI) ruapoKcuOeH301 (peHo)
—NH, —COOH
Kap0oKCHOEH301
aMHUHOOCH301 (aHIJTHH) (GeH30iTHAs KHCTIOTA)

B mpou3BoaHBIX 0€H30J1a, COAEPIKAIMIMX JIBA 3aMECTHUTEINS, TOJI0-
JKEHHME TMOCJIEeIHUX MOXXHO yKa3bIBaTh IU(paMH, a MOKXHO TaK>Ke CJI0-
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BaMH «OPTO», «METa», «Iapay, XapaKTCPHU3YIOIUMH B3aUMHOE Pacrio-
noxenue 3amecturenei: (1,2), (1,3) u (1,4) coorBercrBerHo. [Ipu aTOM
IIPOM3BOJIHBIE OCH30J1a, YKa3aHHBIC BBIIIEC, MOTYT HCIOJIb30BAaThCS Kak

POJIOHAYAIIBHBIE CTPYKTYPBL.

CH; NH,
CH;
CyHs
1,2-muMmeTninoeH30I1 1,3-aMHUHOAITHIIOEH30IT
OPTO-TUMETUIOCH30JI MeTa-aMUHOATHUIOEH30JI
META-DTUIAHUINH
OH
Cl 1,4-ruapoKCcUxI0OpOEH301

OPTO-TUAPOKCUXIIOPOEH30I
opTo-xJy0pdeHoa

[ToguepkHyThl HanOoOJI€e UCIOJIb3yeMble Ha MPaKTUKE BapHUAHTHI
Ha3BaHUM.
[Ipu HamUuuM Tpex U OoJiee 3aMeCTUTENICH UX MOJIOKEHUE YKa3bl-

BAETCS TOJIBKO HHU(ppaMHu:

o

COOH 1-kapOokcu-3,5-TMHUTPOOEH30JT
/ 3.5-TMHUTPOOEH30HHAS KN CJI0TA
NO,

Apomamuueckaa cmpykmypa eévicmynaem 6 po.iu 3amecmume-
JiA TOJBKO B TOM Cllydae, eciii OOKOBas YIJIEBOAOPOAHAS LENb COAEP-
KUT (yHKIMOHANIBHYIO Tpynmy. [Ipu stom pamukan CgHs—, oGpa3zo-
BAaHHBIN U3 O€H30J1a, Ha3bIBAETCS (DEHMIL:



211

CH, -CH, - OH 2-(heHMIPTAaHOTI
(apomMaTHyecKuii CIIAPT);

ApOMaTUYECKUE CIUPTHI — 3TO COCAUHEHUS, B KOTOPHIX (YHK-
IIMOHAJIbHAS rpymma (THIPOKCUIIbHAS) HaXOIUTCsS B OOKOBOM IIEMH; ec-
JM THIPOKCHIIbHBIC TPYHIbI (OJHA WM HECKOJIBKO) HEIMOCPEIACTBECHHO
CBSI3aHbI C OCH30JIbHBIM SIIPOM, TO COEIMHEHUE OTHOCUTCS K (PeHOJIaMm.

@ NH— CHj; (eHuIMeTaHAMUH,;

B ornuune oT criUpTOB, B ApOMATUYECKUX aMHHAX AMUHOTPYIIIA
HEMOCPEICTBEHHO CBs3aHa C OCH30JIbHBIM SIAPOM.

1.2.6. IIpocTbie U cJI0KHBIE YPUPBI

Ilpocmote 3¢hupvr 006pa3yrOTCA TIPU MEKMOJICKYISIPHOU Jerujpa-
TallMM CIIUPTOB W XapakTepusyrTcs odiiei dopmynot R;—O—R,.
[lo coBpemMeHHOW HOMEHKJIAType COCIMHEHHE pacCMaTpUBAETCS Kak
MIPOM3BOHOE YIJIEBOJOPO/A, B KOTOPOM COJICPIKHUTCS 3aMECTHUTEIIb —
O—R.

B kadecTBe riaBHOW yrjaepoaHON Iienu BbIOMpaeTcs OoJiee NJIUH-
Hasl, 0oJiee KOPOTKast BXOJIUT B COCTaB 3aMECTHUTEIIS.

B nHazBanuu 3amectutens (cM. cronoer; 1 TaOIUIbl) KOHKPETH3U-
pyeTCsl YMCIIO aTOMOB YIjlepojia B cocTaBe —R 1 100aBiseTCS «OKCH»
KaK TIPU3HAK HaJUYHS KACIIOPOJIa;

CH;0—CH,—- CH,—-CHj; METOKCHITPOIIaH

CH3 - CHZ— CHzo—CHz— CH2 — CHz— CH3 HpOHOKCI/I6YTaH
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WNHuorpa, nis Ha3BaHUM MPOCTHIX 3(PUPOB HCIONB3YIOT YyCTapEB-
I BAPUAHT, B KOTOPOM YKa3bIBAIOTCS YIJIEBOJAOPOJIHBIC PaJIMKaJbI,
BXOJISIIIIME B COCTaB A(upa: cCHavYala yKa3blBa€TCs PajvKal C MEHBIINUM
YUCJIOM aTOMOB YIjepoa B IIENH, 3aTeM ¢ OOoJbluM. B 3TOM ciydae
BBIIIIEC TIPUBEACHHBIE MPOCThIC dPUpPHl OyAyT Ha3BaHbI METUJIIPOIUIIO-
BbII U MPOMUJIOYTHIIOBBIN COOTBETCTBEHHO.

Cnoscnvte I¢pupvr 00pa3yrOTCs NPU MPOTEKAHUU MPOILIECCOB ATe-
pudukanuu — B3aUMOACUCTBUNA MEXAY KHCJIOTOM U CIHUPTOM, KOTO-
pble TaK)XKe COMPOBOXKAAIOTCS jAeruapatanuen. [Ipu sToM kucimora mo-
XeT ObITh KaK KapOOHOBOMW, Tak M MUHEpalbHOU (HO 00s3aTeIbHO KH-
CJIOPOJICOJIEpIKAIlleH, TaK KaK B TPOLECCE ACTUApaTaAllUd OT KHUCIJIOTHI
ormierisiercst rpynma —OH). Oomas (bopMyJIa CJIOXKHBIX ()UPOB TpH
y4acTHH KapOOHOBBIX KHUCIIOT:

R—- COOR’ (R— (,[— OR’) ,
R— CO — — ocTaToK KUCJIOTHI

R'O—- — ocratok cnupra

B cooTBeTcTBUUM ¢ NpaBuiIaMu CHUCTEMATUYECKOM HOMEHKJIATYPHI
Ha3BaHHUE CJIOXHOTO 3(Hpa — OJHO CJIIOBO, BKIIOYaromiee 1) Ha3BaHue
YTIIEBOJIOPOHOTO pajrKajia, BXOISIIIErO B COCTaB CIIUPTA; 2) Ha3BaHUE
KUCJIOTBI, HMCXOASl W3 4YHUCla aTroOMOB YIJIEpojia B TJAaBHOW Iienw;
3) cypdukc «oar». Hampumep:

CH;—- CH,—- COOCHj; METHJIDTAHOAT
CH3— CH2 — CH2 — COO- CH2 — CH3 3TI/IJ'I6yTaHOaT
YuutsiBasi, 4TO TPUBHAIbHBIC Ha3BaHUS KapOOHOBBIX KHCJIOT U UX

COJIeH IHMPOKO HCIIONB3YIOTCS B HACTOAIIECE BpeMs, TakKe ITUPOKO
yHOTPEOJIIIOTCS] Ha3BaHUs CIOKHBIX 3(UPOB HA UX OCHOBE. TakuMm 00-
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pas3oM, s JIF0OOT0 CJIOXKHOTO 3dHpa ¢ yyacTueM KapOOHOBOM KHCJIO-
Thl MO’KHO COCTaBUTb Ha3BaHUsS B TPEX BapHUaHTaX.

— UCXOJId M3 Ha3BaHMUsS KUCJOTHI M0 CUCTEMAaTHYE€CKON HOMEHK-
narype (COBpeMECHHBIN BapHaHT);

— WCXOJIsl U3 TPUBHATILHOTO Ha3BaHUS KHUCIIOTHI,

— WCXOJIS U3 Ha3BaHMS COJIH.

Tak, ciaoxHbIi 3(pup cocTaBa:

H - COO- CH,—- CH,—- CH;— CHj;
MMEET Ha3BaHHUs, COOTBETCTBEHHO:

— OyTuiaMeTaHoaT
— OyTWIOBBINA 3QUp MypaBbHHON KUCIOTH (MypaBbHHOOYTHIIO-
BBIIA)

— OyTtuigopmuar.

B Ha3zBaHUSIX CIIOXKHBIX 3(QUPOB C y4aCTHEM MHHEPAJIbHBIX KH-
CJIOT NEPBBIM BAPUAHT, OCHOBAHHBIM HA YMCIIE AaTOMOB YIJIEPOJA B TJIaB-
HOW YTJIEBOAOPOJHOM LMK MOJIEKYJbl KHACJIOTBI, Pa3yMEETCs, OT- CyT-
CTBYET, ITOCKOJIBKY OTCYTCTBYET cama YrijaeBojgoponHas nemnb. Oc- Ta-
FOTCS JIBa MOCJICTYIOIIMX BapUaHTA!

CH3— CH; — CH,—- O PO3H,
— mnponwioBslid 3¢up oprodochoproit kuciaoThl (hochopHO-

IIPOTTUJIOBKIIA)

— nponuioprodocdar.



214

1.2.7. Oprannyeckue pajuKajbl

Opzanuyeckuil paoukan — OCTaTOK MOJIEKYJIbI, U3 KOTOpPOH yna-
JICH OJIMH WJIM HECKOJIbKO aTOMOB BOJOPOJa, IIPU 3TOM OCTAIOTCSI CBO-
OOJIHBIMM OJ[HA WJIM HECKOJBKO BaJICHTHOCTEW y aTtoMa yriepoaa. O06-
ee 0003HaueHue pajaukaia — R.

OpnHoBaJIEHTHBIE paJMKaibl, 00pa30BaHHBIE OT MPEOeTbHbIX y2ie-
6000p0006 NP OTHATUH TOJBKO OJHOTO aTOMa BOJOPOJA OT aroMa yT-
Jepoja, Ha3bIBalOT, 3aMeHssI cyQPUKC — aH B MCXOTHOM ajKaHe Ha —
un. O6mas ¢opmyna: C,Hyn+1, HA3BaHWE TAKUX PATUKAIOB - AJKHJIBI.

Pagukaner nponana (CHz — CH, — CH3) — nponuisl. [Ipu oTHATHH
BOJIOpOJIa OT JIFOOOTO M3 JBYX IEPBHYHBIX aTOMOB yrjepoja IporaHa
nony4darot pagukan w-nponwit CHz; — CH, — CH,; — |, a oT BTOpUYHOrO
aToMma yriiepoja — pauKkai 6mop - nponui (MIH U30TPOITUII).

Opranuueckue pagukaibl MOTYT ObITh 0Opa30BaHbl M OT (HYYHKIIHO-
HaJBHBIX COCIMHCHMM, Hampumep, KuciaoT (popmyia OZHOOCHOBHBIX
kapOoHOBBIX KuCIOT R — COOH). Pagukan KUCIOTHI Ha3bIBacTCS AIH-
JoM. OIHOBaJCHTHBIC AUMJIbHbIE PATUKAJIBI 00pa3yIOT YAAJICHUEM
rugpokcuna (OH) or Bcex kapOOKCHIIBHBIX rpymnn. Ha3BaHus aruiib-
HBIX PaJIUKaJIOB MPOM3BOJAT OT JIATUHCKUX Ha3BAaHWM KHUCIIOT 3aMEHOM
UX OKOHYAaHWs Ha — WJI. Tak, anmi ykcycHou kucioTsl (Acidum aceti-
CUM) Ha3bIBAIOT alleTHJI, alil MypaBbuHOW KuciaoThl (Acidum for-
micum) — ¢popmu (cMm. Tabmuiy 4).

B tabmumax 3 u 4 npuBOAATCS CTPOCHHE HAaMOOJIEe MCIIOIb3YEeMbIX
paIMKaJioB, UX Ha3BaHUs, a TAK)KE HAa3BAHUA paJUKajIOB OPraHUYECKHUX
KHUCJIOT.
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Tabmuna 3

Ha3BaHuns BaXHEUIINX YIIIEBOJIOPOAHBIX PAIUKAIIOB

Pamukan HazBanue Pamukan HazBanue
CH3 — MeTun & [ukio-
CH;-CHy~ (CoHs-) | OTun TICHTHJI
CH3-CH,-CH,— H-ITponun [Muko-
(C3H; -) Q TeKCHJIT

|
CHs — CH - CHjs N3onponun
CH3-CH,-CH,-CH, — | H.byTun
CH3-CH2—(|3H-CH3 BTOp-byTnn deHunn
CH3-GH-CH, - N300yTHI (n CeHs-)

CH3 C6H5'CH2 — bensun

¢H3 C6H5CH2CH2- DeHATUI
CH;-C — Tper-byrun

éHs (CsHs)3C — Tpuruin
CH;-(CH,); -CH, — u-Ilentun -
(CH3),CH-CH,-CH;, — | u3o-IlenTunn OO 2-Hadrun

CH:
CHz - CH; - C — tper-IlenTnin
CH; JIByXBaJICHTHBIC PaIUKATIBI

CH;
CH; - ¢ —CH, - Heonentuin — CH; - Mertnien

CH;
CH3-CH,CH(CH3)CH ; | 2-MeTHnOyTHi | CHCH, — Orwnen
CHp = CH - ITCHHUI CH;CHZ DTUIIeIeH

(BuHMN) ~
CH;CH =CH - [Tponen-1-un CHECZ Buaumaen
CH, =CH -CH, - [Tponenun
(ammn) — CH,CH,CH,~ Tpumeruien

CH,=C- N3onponennn

dH3 CH3;CH,CHZ IIponununaex
CHs;- CH,-CH =CH — | byren-1-un
HC=C- OTUHMNI
CH30 — MeTtokcu
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Tabmuna 4

Ha3Banue HCKOTOPLIX KUCJIOT X1 UX PAJNKAJI0OB

HazBaHue KHUCIOTHI

dopmyna

HIOITAK

TPUBUAJIBHOC

Panukana

HazBaHue
panukana

[IpenenpHple amudaTudeckrue MOHOKApOOHOBBIE KHCIIOTHI

MertanoBas
Ortanosas [Ipo-
na”HoBas byra-
HoBas IlenTano-
Bag [ 'excaneka-
HOBas

OkTaziekanoBas

[Ipenenbubie amudaruuec

OTtaHauoBas
[TIponananoBas
byranguoBas
IlenTannuoBas

I'ekcangunoBast

He

[IponienoBas

2-Metunmnporie-
HOBas
TpaHc-byTeH-2-
oBas
uc-OKTagereH-
2-0Bast
TpaHc-byTeH-2-
TTMOBas

benzomnkap06o-
HOBaAs

MypaBbuHas
YKCycHas
ITIponmonoBas
Macnsanas Ba-
JIEPUAHOBAS

ITanpMuTH-
HOBas
CreapuHoBas

II{aBeneBas
MaisnonoBas

SHTapHas
I'myrapoBas
AmunuHoBas

AxpunoBas

Merakpuiio-
Bast
Kpotonosas

Onen”oBas

dymapoBas

benzsoiitHasa

HCO —

CH3-CO -
CH3-CH,-CO —
CH,-(CH,),-CO —
CH;-(CH,)5-CO —
CH3-(CHy)14-CO —

CH3-(CH)16-CO —

~0C-CO-
~0C-CH,-CO -
~ 0C- (CH,), —CO —
— 0C- (CH,);—CO —
~ 0C- (CH,), —CO —

MMPCACIbHBIC aJH/I(l) ATHYCCKUE KHCIIOTHI

CH, =CH-CO -
CH2 = C(CHg)—CO -

CH3CH = CHCO -
CH3 (CH2)7 CH=CH

(CHp); — CO -
—OC-CH=CH-CO —

KapOouuknnueckue KUCIOTHI

CgHs — CO —

dopmu
Anetun
[Iponmmonun
byrupun Ba-
nepui [lanb-
MHUTOUII

Creapoun

KHC ,Z[I/IKap6OHOBI)Ie KHCJIOTBI

Oxkcanun
Manonun
CykiuHuI
['myrapun
Anunionn

Akpuionn
Merakpuiio-

18]
Kporonoun

Oneoun

dymapoun

benzowmn
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Mertmnbenson- | TomyunoBass | CHz— CgHy— CO — | Tomyun(opro,
KapOOHOBas MeTa, Iapa)
benzonaukap- draneBas CO dranona
oonoBas —1,2 (opT0) @CO —

opToruapokcu- | CanuuuiaoBas OH Camuuunuin
OcH30lHas @ CO -

KOHTpOJ’Ib YCBOCHUSA TEMBbI

B dem 3akirodaercs IMPUHIMIIMAIBLHOE OTIMYHME CHCTeMaTH4e-
CKOH HOMEHKJIATYPBI OT a) TPUBHAJILHOM; 0) paIriMOHaIbHOM’?
YkaxuTe MOpsSA0OK COCTABHBIX YacTEH Ha3BaHMsI OPTaHUYECKOTrO
COCAMHCHHUS II0 CHCTEMAaTHYECKON HOMEHKIatype (3aMecTH-
TEIbHBIA BapUAHT).

[lepeunicnuTe OCHOBHBIE KJIACCH OPTAHUYECKUX COCTUHEHUM,
Harmmmure ¢hopMyssl cOeqMHEHNN TT0 UX Ha3BaHUSAM U YKaXHUTE,
K KakoMy KJIacCy OHHM OTHOCSTCS: 2-METWUJI-3-3TUINCHTEH-1,
oyranmuoin-1,2; 1,1,1,5-terpabpomMiieHTaHOH-3; IIUKJIOOYTEH,
2,2 - TIMETHIIITPOITaHAITb.

K kakoMy kiaccy OTHOCHUTCSI COCIMHEHHE, COJepiKaiiee cie-
Oyl Habop (QYHKIIMOHAJIBHBIX TPYMII. THIPOKCHUIIBLHAS U
KapOOHWJIbHAS; aMUHOTPYIITNIa ¥ THAPOKCUIbHAS, KapOOHUIbHAS
U cynbGorpytia; cyibhorpymnna u KapOOKCUIbHasl.

B dyem ocoOeHHOCTh Ha3BaHUS APOMATHYECKUX CTPYKTYp TIO
CPaBHEHMIO C OOBIUHBIMU KapOouukinmdaeckuMu? Hamummure
(GOpMyJIBI CIEAYIOMNUX COCAWHCHHUI: a) ITMKJIOTSKCAHOI W THI-
POKCHOEH30J1; 0) UKJIOTeKCAHCYIb(POKUCIOTA U CYNb(HOOEH30I;

B) KapOOKCHOEH30.1 M IIMKJIOreKCaHKapOOHOBAsK KMCIIOTA.
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/. Kakoe coeqrHEHUE OTHOCUTCS K apOMaTUYECKHUM CIIUpTaM: Op-
TO-AUTUAPOKCUOEH30J uin Gpenunmeranon? [louemy?

8. Hanmumwute um HazoBuUTE mpocThie 3(PuUpbl, 00pa3zoBaHHBIEC CIHP-
TaMU: METAHOJIOM M 3TaHOJIOM; OYTaHOJIOM U 3TaHOJIOM.

9. Hanumure ¥ Ha30BUTE BCEMU BO3MOXKHBIMU CIOCOOAMU CIIOXK-
HbIe 3(HpHI, 00pa3oBaHHBIC. a) YKCYCHOH KHCIIOTOW M 3TaHO-
JoM; 0) MacJITHOW KHCIOTOH M METaHOJIOM; B) BaJIepUAHOBOM
KHCJIOTOM U TIPOIaHOJIOM.

10. Hanumure GopMysibl CIOXKHBIX 3(DUPOB: METHIMETAHOAT; ITHII-
MPOIaHOAaT; OyTHIINEHTAHOAT; MPONMUIITAHOAT.

11. Vkaxwurte (ecinm MPUCYTCTBYET B COCAMHCHHUH) CTapINyiO (yHK-
[MUOHAIBHYIO TPYMIIy W KJAcC, K KOTOPOMY MPHUHAIJICKHUT CO-
enuHeHue. HazoBure cieayronme COEIMHEHUsS] IO CUCTEMATH-
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 - CHs

CHs; CHs CHs
CH3 CH3 CH3
| | |
5) CH, (OH)-CH(OH) — CH — CHj 6) CH;— CH-C-C=CH
|
CH, CH;, OH CHs

| | |
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
| | CHs
CHs CHs |
13) CH2 =CH-CO- CH3 14) CH3 — CH2 —CH-CO - CHZ — CH3
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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) CCl; - COOH
20) CH; — CH—-CH - CH; 21) CH3; — CH, — CH - CH = CH -CH, — NO,
| |
CH3 N02 CH3

1.3. M3omepus. U3omepbl

XUMHUYECKOE CTPOEHHUE MOJIEKYJIbI ONPEAEAECTCA IPUPOJION U T10-
CJIEI0OBATEJIbHOCTHIO CBS3BIBAHUS COCTABJISIOIINUX €€ aTOMOB. [t op-
TaHUYECKUX BEIIECTB COCTAB U, COOTBETCTBEHHO, MOJIEKYJIApHAs (op-
MyJia HE SIBJISIFOTCS OJJTHO3HAYHBIMU XapakTepucTukamu. OTHOMY U TO-
MY K€ COCTaBY MOKET COOTBETCTBOBAThH OOJIBIIIOE KOJIUUYECTBO PEAbHO
CYLIECTBYIOIINX COCAMHEHUN. BelecTsa, UMEIOIUE OJUH U TOT JKE Ka-
YECTBEHHBIN M KOJIUYECTBEHHBIN COCTAaB, &, CJIEIOBATEIbHO, OJIMHAKO-
BYIO MOJICKYJISIpHYIO (popMyJTy, 00J1aIal0T pa3HbIMU CBOMCTBAMH, €CIIU
OHU OTJIMYAIOTCS CBOMM XMMHYECKUM CTpOCHUEM. Bo BHUMaHue npu-
HUMAETCS HE TOJBKO MOPSAIOK CBS3BIBAHUS AaTOMOB, COCTABIIIOIINX MO-
JIEKYIY, HO U TO, KaK OHM PacrojaratoTcs B IpoCTpaHCTBe. BemiecT- Ba
C OJIMHAKOBBIM COCTABOM U Pa3HBIMU CBOMCTBaMH ObLIM HAa3BAHBI U30-
MepamH, a SIBJICHUE CYIIECTBOBAHUS N30MEPOB — U30OMEPHUEH.

SBneHne n3o0Mepuun — CyIeCTBOBAHME BENIECTB, UMEIOIINX O/~
HaKOBBIM COCTaB, HO OTJIMYAIOIIUXCS 10 CBOMCTBAM, — IPEACTABIISIET
co0oii 0JTHO U3 Hanbosiee CBOCOOPA3HBIX MIPOSBICHUMN CIICITUPUKHI Op-
FaHUYECKON XUMMHU.

OIHUM W3 NIEPBBIX CIIYYaeB U30MEPUM CIEAYET CUATATh OTKPHI-
THE IMAHOBOM U rpemMyder KUCIOThI. [{lHaHOBYIO KHCIIOTY OTKPBLI B
1822 r ®@. Benep, a rogom no3auee 10.JInbux, n3ydas cBoiicTBa rpe-
MYY€U KUCIIOThI, YCTAHOBWJI, YTO XUMHUYECKUUA COCTAB OTKPBITOrO UM
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rpeMydero cepedpa B TOUHOCTH COOTBETCTBYET COCTaBY LIMAHOBOKUC-
joro cepebpa, panee nzyueHHoro Benepom. Oba BemniecTBa COOTBETCT-
Byt0T popmysie AGCNO, HO oTiIMUarOTCA MO CBOMCTBAM: TpeMyuee ce-
pebpo JInbuxa okazanoch Ype3BbIYATHO CUIILHBIM B3pPhIBYATHIM Bellle-
CTBOM, a TPYAHO pacTBOPUMOE IIMaHOBOKHCIIOE cepeOpo Benepa He
B3pbIBAIO. Uepes HECKOIBKO JIeT . beprennyc Hamen enie oaHy mnapy
M30MEPOB.: BUHOTPAJIHYIO U BUHHYIO KUCJIOTHI. VIM k€ ObLI IIpeasioKeH
U caM TepMUH “n3omepust”. OOIIas NpuiIrHa U30MEPUHN OOJIBIIIUHCTBY
uccieaoBaTeneld Obuia sicHa C caMoro Hadyajia — 3TO pa3IMuYHOE pacipe-
JIeJICHUE aTOMOB B MOJIEKYJI€, HO JJIsl TOHUMAaHUS U OOBSICHEHUS «pa3-
JUYHOTO pACTIPEAENICHU» MOHAI00MI0Ch HECKOJIBKO AecsaTunernil. Ha-
cTosiee 00bSICHEHHUE SIBJICHUE U30MEPUH TTOJTYUYHUJIO JIUIIIh HA OCHO- BE
Teopuu xumuueckoro crpoenust A.M. bytneposa. OnHoM U3 OCHOB-
HBIX ()OpM TIPOBEPKU MPABUILHOCTUA TEOPUU CTPOEHUSI IBUJIOCH COOT-
BETCTBUE MEXIY YUCIIOM IMPEACKA3bIBAEMBIX U YUCJIOM (PaKTUUECKU
CYILIECTBYIOIIUX U30MEPOB.

H3zomepamu naszvieaiomcsa coeOuHeHus ¢ 0OUHAKOGHIM COCMa-
60M, HO OMIUYAIOWUECA NOCTIE008AMETbHOCHBIO C8A3BIGAHUA AMO-
MO8 U (U1) PACROTIONHCEHUEM UX 8 HPOCMPAHCHEe.

M3omMepsl 1enaTcst Ha JBE OCHOBHBIE IPYMIIBI: CTPYKTYPHBIE U30-
MephI (TakkKe Ha3bIBa€MbIE M30MEpPAMU CTPOCHUS) U MIPOCTPAHCTBEH-
HBIC U30MEPHI (CTEPEON30MEPHI).

CtpykTypHast U30MepHsl B CBOIO OUEPE]lb MOIPA3ACISIETC Ha
CJICYIOIIUE BUJIBI:

a) M30MepHs yrIIePOTHOTO CKeleTa

0) u3oMepus NoJiokeHUsI GYHKITMOHATBHBIX TPYIII, 3aMECTUTEIICH WU
KPaTHBIX CBS3€H1

B) NU30MEPHSI B3aUMHOTO TTOJIOKCHHSI

T) 30Mepus QYHKITMOHATBHBIX TPy (MEXKIacCOBas U30MepHs)

1) MeTamepus,

¢) IMHAMUYECKas n3oMepus (TayroMmepus)
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1.3.1. CTpyKTYypHasi u30Mepus

Pa3HOBUIIHOCTH CTPYKTYPHOU U30MEPUH:
a) no yziepoonomy ckenemy — OyTaH U n300yTaH (2 — METUIIIPOTIaH),
UX MOJIEKYJISIpHBIE POpMYIIbl OMHAKOBHI 10 cocTaBy: C4Hj.

CH;3;— CH; — CH,—CHj3 CH3;-CH-CHj3
(1) | )
CH;
OyTaH n300yTaH

dopmyna (1) m3obpakaer crpoenue yrieBogopona C4Hig, B KO-
TOPOM 4eThIpe aroma yriiepoia (yrjiepoIHbIH CKeNeT) 00pa3yloT He-
Pa3BETBJICHHYIO II€Mb; B OTOW MOJICKYyJIe JBa MEPBUYHBIX aToMa yrJe-
pona (kpaliHHe aTOMBI yIrJIepoja) M JBa BTOPHYHBIX aTOMa YIJIiepojia
(cpemHmE aTOMBI yTIIEpOIa).

dopmyna (2) BeipaxaeT cTpoeHue apyroro yrieBogopoaa CqHig.
B srom yrmeBomopone atoMel yriiepoja o0pa3yroT pa3BETBICHHYIO
nernb (CKeJNeT MOJICKYJIBI), CONEpIKaIlyl0 TPETUYHBIA aTOM Yriepoja
(cpemuuii) ¥ TOJBKO MEPBUYHBIC aTOMBI yriiepoja. Pasnmndue B XUMH-
YECKOM CTPOCHHMH 3THX JBYX H30MEPHBIX YTJIEBOAOPOJOB IPHUBOJHUT K
pa3InYMi0 (PU3NYSCKUX CBOWMCTB, & OCOOCHHO XMMHUYECKHX CBOMCTB (C
OpomoM Ha cBeTy m300yTaH pearupyeT B 10 pa3 OpicTpee, uem OyTaH).

0) M3omephl MO pasauyHomy noI0dCceHu10 QYHKUUOHAILHBIX ZPYNA,
3amecmumeneil Uiy KPAmMHbIX C6A3€l npu 00OUHAKOBOM Y2i1epPOOHOM
cKeneme:
CH3;—-CH,—-CH,— OH CH3;—CH(OH)- CH;
npomanoa —1 IPOIMaHoJ —2

(M30MepHI 10 TOJI0XKEHHUIO (PYHKIIMOHATBHBIX TPYIII)
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®dynknuonanpHas ruapokcuibHas rpynna (OH) B mpomanore—1
HaxOJUTCS Yy MEPBUYHOrO aToOMa YIJIEpOJia, B MPOIMAHOJEe—2 HAXOIUTCS
y BTOPUYHOIO aroMa yriepoja. Takoe pacroioxkeHue (PyHKIIMOHAJb-
HOM TPYNIBI BIMSIET Ha (PU3HYECKHE M XHUMHUYECKHE CBOWCTBA ATUX
CIIUPTOB, HANpUMeEp, NpU OKUCICHUU TpomnaHoia—1 oOpazyercs anbie-
T'Uj] — IpoIlaHaib, a MIPU OKUCICHUHU IpolaHoiaa—2 o0pa3yeTcs KETOH —
MPONaHOH, 00Jiee U3BECTEH IO HA3BAHUEM alICTOH.

1 2 3 4 5 1 2 3 4 5
CH2 =CH- CHZ— CHZ— CH3 CHg —-CH=CH —CHZ— CH3
neuTeH — 1 [IEHTEH — 2

(M30MEpHI MO TOJIO0KCSHHUIO KPATHBIX CBS3CH)

B) Pa3HOBHIHOCTh CTPYKTYpHOW M30MEPUU — CYIECTBOBAHUE CO-
EIUHEHUN C Pa3IUYHBbIM 63AUMHbBIM PACHOJIONCEHUEM (PYHKUUOHAIb-
HBIX 2PYRR uau Kpamuolx ceéazeil (M30MepHUsi B3aMMHOTO PacIoJiokKe-
HUS) TIPW OJIMHAKOBOM YTJIEPOJIHOM CKelieTe MoJiekyi). lns apomatu-

YCCKHUX COGI[I/IHGHI/Iﬁ TAKOC PACIIOJIOKCHHUC OTMCHACTCA KaK MCTa—, Op-

TO— U Mapa—:
OH
OH HO < OH
OpmMo—UTHAPOKCHOCH30T napa—IAruapoKcuOeH301
(mpoxarexuH) (rUAPOXUHOH)

Bo Bcex mpuBENEHHBIX BBILIE MTPUMEPAX U30MEPHI UMEIOT OJUHAKO-
BYIO XMMHYECKYIO Tpupoay (MpHHAIISKAT K OJTHOMY KJIacCy COCIHHE-
HUH). B HEKOTOPBIX CiTydasx BEIIECTBA C OJMHAKOBBIM XHMHYCCKHM CO-
CTaBOM IMPHUHAJJIEKAT PA3HBIM KJIACCAM COCTMHEHHUM.

r) u3oMepust GYHKIIMOHAIBHBIX TPYIII (MENCKAACCO8AA U3OMEPUS)
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[IpocToi moka3areabHbIA MPUMEP ITOIO THUIA U30MEPUU — AJIbIAECTUIbI
Y KE€TOHBL.

Xumuueckomy coctaBy C3HgO cooTBeTcTBYeT npomanais (ajaberun)
U TIpOIaHOH (allETOH).

~H Q
CH3-CH2-C=O CHg—C—CHg
IpoTaHab NponaHoH (aleToH)

1) Memamepus — W30MEPHs, XapaKTepHas JUIs OJTHOTO Kjacca Co-
enuHeHui (Jarne paccMaTpUBaeTCs Ui aMUHOB), 3aKJIFOYAETCS B CO-
JCpKaHUH PA3IMYHBIX PAIUKAIOB IPU (HYHKIIMOHAIBHOU TPYIIIE.

st CsHgN
(CH;3):3N CH;— NH- C,H;s C;H— NH,
TPUMETHIAMUH METHIDTHUIIAMUH IpONUIaMUH

¢) SBienue, npu KoTopoMm 1Ba (Win 0ojiee) CTPYKTYPHBIX U30ME-
pa OBICTPO TIPEBpAIAIOTCS IPYT B Jpyra U MEKIYy HUMHU CYIICCTBYET
NOJBM)KHOE (IMHAMHYECKOE) paBHOBECHE — maymomepus. TepMuH
tayromepust (0T rped. tautjos — TOT ke camblif) OBUT MPEIOKEH He-
menikuM xumukoM K. Jlaapom (1885). Tayromepus mpucyma paszimd-
HBIM KJIaCCaM COCIMHEHUWH, Yaimle TeTepo(yYHKIIMOHAIBLHBIM COCIUHE-
HUSIM.

CyIHOCTh €€ 3aKJII0YaeTCs BO B3aUMHOM IPEBPANICHUN H30MeE-
pPOB ¢ MEPEHOCOM KaKOW—IrOO MOABMKHON TPYIIIBEI B COOTBETCTBYIO-
MM TIepepacipeesIiCHHeM JIeKTPOHHOH TIIOTHOCTH.

B OoJIbITMHCTBE CITydaeB TayTOMEPHBIE TIPEBPAIICHUS COIPOBOK-

JAl0TCs IEPEHOCOM MTPOTOHA OT OJHOr0 aTOMa K APYyroMy, Mo3TOMY Ta-
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KHE BHJBI TAyTOMEPHUH OOBEAMHSIOTCS IO OOIMM Ha3BaHUEM HPO-
MOMPONHOU MAYMOMEPUU.

OnHOM W3 pa3HOBUIHOCTEN MPOTOTPOITHOM TAYyTOMEPHUHU SIBIISIETCS
JAAKMamM—1aKmumHas maymomepus. JIaktaMbl — BHYTPEHHHUE LUKJIM-
YecKHMe aMUJIbl, KOTOPhIE 00Pa3ylT Y-aMHUHOKHCIOTHL. JIaKTHMM — JlaK-
TaMHAsi TayTOMEPHUS COIPOBOXKIAIOTCS IMEPEHOCOM MPOTOHA OT aroma
a30Ta K LHUKJIMYECKOMY KapOOHUJIBHOMY yriepony (IuHaMH4YecKoe
paBHOBECHE MKy JJAKTAMHBIMH U JJAKTUMHBIMH (POPMaMH).

y B a
v-amunomacsHas kuciora (NH,—CH,—~CH,~CH,—COOH) mnpu nHarpe-
BaHUH OTHICIIJISICT BOY M 00pa3yeT MUKIMICCKUE aMHUIbI—JIAKTaMBbI:

B o
Y CHZ — CH2 CH2 — CHz
G, .0 € ci, c=0
TSN-H HGG T TN
- H,0
1-NH,—Macngnas kucnora Y— OyTupoNaKTam

JIerkocth MpOTEKaHUsl TaKUX PEAKLUN CBSA3aHA C IOBBILIEHHOW TEPMO-
JTAHAMUYECKOU YCTOWYUBOCTHIO IATU— U LIECTUYICHHBIX LIUKINYECKUX
COCIVUHECHUM.

He3amelienHbie 110 a30Ty JaKTaMBbl JIETKO IIPETEPIIEBAIOT JIAKTAM—
JTaKTUMHYIO TayTOMEpHIo (JIMHAMUYECKOE PABHOBECHE MKy JTaKTaM-
HOU U JIJAKTUMHOH opmMamu).

=0 Pu—

— ~ OH
V4
N he N

nakTaMHas opma JaKTUMHas Gopma
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JlakTUM-JTaKTaMHas TayTOMEpHUsi 0OCOOEHHO BayKHA JJIsl apOMaTH-
YECKUX IeTEPOLMKIIOB C TETEPOATOMAMH a30Ta — a30TUCTHIX OCHOBA-
HUM, BXOJSIINX B COCTaB HYKJIEMHOBBIX KHCJIOT.

//\ N~
L7k
HO™ ™ 0" NTH
ITUTO3HH
(makTumHas Gopma) (makTamuas opma)

OObI4HO JTakTaMHas (hopMa B paBHOBECHUH TIPeo0JIaiacT.

CTouT paccMOTpeTh eIle OJWH BHJ TAyTOMEPUH UUKI0—OKCO-
maymomepusa. BO3HUKHOBEHHE ITUKIIO—OKCO-TayTOMEpUHU OOYyCIIOBIIE-
HO TeM, 4TO ruapokcwibHas rpynmna (OH) kak Hykiieohun obopamumo
IIPUCOCTUHSIETCS K KETOHHOU T'PYIITIE.

o+
CH3 —C—-CH,-CH, - C\: 0O «© HO H,—-CH,

@) CH; \O/

4—0KCOIICHTAHOBAs KMCJIOTa A—rUnpoKCU—4—TICHTaHOIU
(oTkpbITas popma) (umkmyeckas Gopma)

[{ukn0—okco— TayToMepus 0oJee u3BeCTHA JJIsl MOHOCAXapHI0B

«CH,OH «CH,OH
5 OH B
1 C/ 4 1
OH —H < OH
HO ) HO 22/ OH
OH TJIFOKO3a OH

(ampaeruaHas popma) (mmxmyeckas opma)
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B TBepAOM COCTOSIHUM MOHOCAXapuJibl HAXOJSITCS B IUKJIMUECKON
dbopme. B pacTBopax B BHJI€ paBHOBECHON CMECH TAyTOMEPOB — OTKPbI-
TOW (aJbJACTUIHON) U NUKJIMYECKUX (HOPM H, XOTs, Ha OTKPBITYIO (op-
my npuxomutca ~ 0,02% , nuHamuueckoe paBHOBecHE Bcerja odecrie-
YUBACT aIbJCTUAHYI0 (OPMY MOHOCAXAPHU/IOB, UTO U MIPOSIBIISAETCS B Xa-
PAKTEPHBIX XUMUYECKUX PEAKIMAX HA AJIbJICTUIHYIO TPYIITY.

BaxxHo He a0CONIOTHOE COAEpKaHWE TOTO WJIM WHOTO TayToMepa, a
BO3MOXXHOCTh MEPEXOJIa TAYTOMEPOB JAPYr B Jpyra, MOMOJHSA KaKyko—
160 popMy Mo Mepe ee pacXo0BaHUS B KaKOM-JIMOO mpoliecce.

1.3.2. IlpocTpancTBeHHAN H30MePHs (CTepeon3oMepusi)

JInsi opraHMYecKuX BEMIECTB, MOMUMO CTPYKTYPHOU H30MEpPUU
(M30MepHH CTPOCHUS), BO3MOKHA MPOCTPAHCTBCHHAS HM30MEpHS, HIIN
crepeon3oMepusi. MONeKyJbl CYyIIECTBYIOT U BCTYIAIOT B XUMUYECKHUE
MPEBPAILICHUAS] B TPEXMEPHOM MPOCTPAHCTBE KaK Cmepeou3omepsl, B
CBSI3U C YeM OCOOYI0 BaXKHOCTh MPUOOpPETACT 3HAHUE MX MPOCTPAHCT-
BEHHOI'O CTPOEHUSI, YTO COCTABJISIET MPEAMET CTEPEOXUMUMU.

IlIpocmpancmeennvie uzomepol (cmepeouzomeput) - 3T0 COCIIH-
HEHUS C OJUHAKOBBIM CTPOCHUEM, TO €CTh OJHOW M TOM K€ MOCJIEI0BA-
TEJIbHOCTHIO COCAWHEHHSI aTOMOB, HO OTJIMYAIOIIUECS PACTIOJIOKEHUEM
aToMOB B mpocTpaHcTBe. ClielyeT OTMETUTh, YTO OOBIYHBIE CTPYKTYP-
Hble (OPMYJIbI, C MOMOIIBIO KOTOPBIX MOXKHO MEepeaaTh IMOPSJIOK CO-
€IUHCHUSI aTOMOB JIPYT C APYrOM, HE€ OTPaXKarT MPOCTPAHCTBEHHOI'O
CTPOCHUS MOJIEKYJIBI.

Cy1iiecTByeT JiBa BHJIa MPOCTPAHCTBEHHOM nM3oMepuu. [lepBrIil n3
HUX — OoNTHYecKasi (3cpkanbHas) m3omepus. Yaie BCero MpUYMHON
TAKOW U30MEPUU CIIYKUT acuMMempudecKkutl aToM yriiepoja.

AcCHMMeTPUYECKHUH aToM Yyriiepojla— aToOM, CBSI3aHHBIM C ye-
MbIPbMs PA3IUYHbIMU ATOMAMU WU TPyIIaMu, 0003Ha4YaeTcs BCEra

. . 3
3pe3oukoli - C. Kak npaBuiio, Takol aTOM HaXOAUTCA B COCTOSIHUM SP°-
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rHOpuan3anuy (TETPAdIPUIECKOE COCTOSHUE). B MOJOYHON KHCIIOTE

CH3;*CHOH-COOH arom yruepoma "C sBISETCS aCHMMETPHYECKHM.
VY Takoro aromMa OTCYTCTBYIOT JIEMEHTbl CUMMETpPUU. MOJEKYJbI, CO-
JepKalme acUMMETPUUYECKUN aToOM Yriepoja, HE HMMEIT IeHTpa U
IJIOCKOCTH CUMMETPHUU, OHU HE COBMECHUMbL CO CEOUM 3EPKAIbHbIM
usoopascenuem. IT0 CBOMCTBO HA3bIBAETCS XUPAIbHOCTHIO, @ CAMHU MO-
JEKYJbl — XUPATbHBIMU. TepMUH “XUpanbHOCTL OBLIT BBEJCH aHT- JIUM-
ckuM ¢usukom Y. Tommnconom (1884) o3nauaer, 4ro J1Ba mpeaMera Ha-
XOJISITCSL B TAKOM OTHOIIEHUU JAPYT K APYTY, KaK JIeBasl U MpaBasi py- Ku
(ot rped. cheir — pyka), TO €CThb IPEIACTABIIAIOT COOOW 3epKaIbHBIC U30-
OpakeHusl, HE COBHAJAIONIUE IPHU TMOMNBITKE COBMECTUTh HUX B IMpPO-
cTtpaHcTBe. Hanmnune B Mojekysie aCHMMETPUYECKOTO aToMa MPUBOJUT
K BO3HUKHOBEHUIO JIBYX U30MEPOB, OJUH U3 HUX SIBISETCS 3€PKATbHBIM
oTpaxkeHueM apyroro. I[lapa mpoCTpaHCTBEHHBIX M30MEPOB, MPEICTAB-
JSIOIIUX HECOBMECTUMBIE B MIPOCTPAHCTBE 3€PKAIbHBIE U300paKEHUS —
JHAHTUOMEPHI. DHAHTUOMEPHI CXOJHBI MO (PUINUECKUM M XUMHYE-
CKMM CBOMCTBaM, OTJIMYUTh UX MOKHO TMpPHU MOMOIIY BO3JCHUCTBUS Ha
HUX TOJSIPU30BAHHOTO CBETA.

OOBIUHBIA CBET MPEACTABISIET COOOW 3JIEKTPOMATHUTHBIE BOJIHBI,
KOJICOAHUSI KOTOPBIX MPOUCXOAUT BO BCEX HAINPABICHUSX, MEPICHIU-
KYJISIPHBIX HaIlPaBJICHUIO paclpocTpaHeHusd Jjydya. Eciu oObIYHBIN CBET
NPONMYCTUTh Yepe3 MPHU3MY, U3TOTOBICHHYI0 M3 HCIAHJCKOrO IIIara
(mpuzma Hukoms), TO OH CTAHOBHUTCS TUIOCKO TOJSPU30BAaHHBIM, T.€.
KOJICOAHHSI BEKTOPOB OCYILIECTBISIIOTCS TOJIBKO B OJIHOW IIOCKOCTH.

DTa MIOCKOCTh HA3bIBACTCS MJIOCKOCThIO MoJsIpu3an CBCTA.

HCTOYHHUK CB€TA Impu3mMa Huxoms

[Tossipusanus ceera B npusMe Hukos
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DHaHTHOMEPHI CIOCOOHBI BpallaTh MIOCKOCTh MOJISPU3AINH CBETA, TO
ecTb oOnadarom onmuyeckol akmueHocmoio. OTCI0/1a TPOUCXOIUT UX JIPY-
roe, ICTOPUYECKH CIIOKHUBIIIEECS HA3BaHUE — ONTUYECKHUE H30MEPHI. DHAH-
THOMEPHI UMEIOT OJIMHAKOBBIE 3HAUYCHHUS BEIMUMH YTJIa BpalleHUs, HO TIPOTH-
BOIIOJIO’KHBIC €0 HAMPABJICHHUS . JICBOBPAIAIOMINA 0003HAYaI0T 3HAKOM (—),
IIpaBOBpaMIaONUii 0003Ha4aroT 3HakoM (+). BenuunHy 1 3HaK BpaIleHUS XHU-
paJbHBIX COSAMHEHUN HEJb3sI MPEICKa3aTh; OHU ONPEAEIISIOTCS DKCIICPH-
MEHTAJIbHO C MOMOIIIbI0 MPUOOPOB—IOJISIPUMETPOB. Y CTAaHOBJIEHUE a0COIIOT-
HOM KOH(HTyparuu, TO €CTh HICTUHHOTO PACIIONOKEHUS B IPOCTPAHCTBE 3a-
MECTHUTEJIEH Yy XUPaIbHOTO IIEHTPA, MPOU3BOAUTCS C UCIOJb30BaHUEM (PU3H-
KO-XMMHYECKHX METOOB, B YaCTHOCTH PEHTICHOCTPYKTYPHOro aHanu3a. D,
L —cuctema o0o3HaueHus koHdurypaiuu Obia npeaioxkena B 1906 rony
M.A. Po3aHoBbIM. 3a KOH(PUTYPAITMOHHBIA CTAHIAPT OBLI MPHUHSAT IJIMLIEPHU-
HOBBIN aJbJAEru/i.

CHO
3epKaJI0
HOH,C
HO H
HO CHO
H H H——OH
H,0H (1) H,O0H (2)

L (—)-rnunepuHoBeIi anpaeruy D (+)— mmMmeprHOBBIN aabIeT I
DHAHTHOMEPHI TIIMIICPUHOBOTO aJlbJCTH 1A

bbUIO HAaAEHO MPOCTOE U OPUTHHAJILHOE PELIEHUE — JIEBOBPAILArOIIEe-

MY TJIMLIEPUHOBOMY ajbJeruay Obliia MPOU3BOJILHO Npunucata Gopmy-
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na (1), a mpaBoBpamaromieii popme — ctpykrypa (2). Ero npaso- u Je-
BOBpAIAIOIIMM dYHAaHTHOMEpaM ObLIM MPUIIHCaHbl KOH(GUTypaluu, 000-
3HaueHHbIe Kak D (+) u L (-) rounepuHoBsie anbaeruabl. Kondurypa-
[UI0 JPYTUX XUPaJIbHBIX MOJIEKYJ ONpPENeIsiOT, CpaBHUBas C KOH(U-
rypainueil oHOr0 M3 PHAHTHUOMEPOB TJIMIIEPUHOBOrO anbiaeruna. llpa-
BUJILHOCTH MPOU3BOJIBHO MPUIUCAHHOW (+) TJIMIICPUHOBOMY aJIbJICTH-
ny KoHGUTrypaluu B JajbHEWIIeM ObUla MOITBEP)KACHA SKCIIEPUMEH-
TaJbHO U mpuoOpesna cuily aOCOTIOTHOM KOH(UTrypaluu. 3arjlaBHbIC
OykBbl L u D cTanu cuMBOJIaMH CTEPEOXUMHUYECKON HOMEHKJIATYPHI.
B cTapoii autepaType MOXKHO BCTPETHTh CUMBOJIBI | 1 d 1y1st 0003Haye-
HUS JICBO- U MPABOBPAIIAIOIIUX YHAHTHOMEPOB COOTBETCTBEHHO. VX HH
B KOEM CJIy4yae He CJIEIyeT OTOXICCTBISATh C COBPEMEHHBIMH KOHDUTY-
paimoHHbIMU cuMBoOJIaMu L u D.

CoenvHeHus, UMEIOIINEe KOHPUTYPAITMOHHOE CXOJICTBO C ONTHYE-
CKM aKTHBHBIM JIEBOBPAIIAIOIIUM TJIULEPUHOBBIM aJbJECTHUI0M, OTHO-
CAT K L—psAny, U COOTBETCTBEHHO COCIMHEHUS, B KOTOPHIX PaCIOIOkKe-
HUE aTOMOB IOXO0XE€ Ha KOH(UTYpAIMIO MPABOBPAIIAIONIETO TIUIICPU-
HOBOTO aJIbJCTH/Ia, OTHOCAT K D — psy.
OtHecenune crepeonzomepoB kK D unm L-crepeoxuMuueckoMy psay
MPOBOJUIN MyTEM XUMHUUYECKOW KOPPEISALMM, MyTeM IMOATAIHOTO Mpe-
BpAILICHUS] MCCJIEAYEMOr0 COCIWHEHHUS B COOTBETCTBYIOIIUMN TJIUIICPU-
HOBBIN aJIbJICTU]] WITH, HA0OOPOT.

AOcomtoTHast KOH(QUTypalusa ONTUYECKOro BemiecTBa D-BuHHOM
KHUCJIOTHI ObLIa OMpe/ielieHa METOJIOM PEHTTEHOCTPYKTYPHOI'O aHaIN3a
B 1951 rony. OTa KoH(UTryparus okazaiach TaKoM ke, KaKyro JJIs Hee
YCTAaHOBHUJIM MTyTEM XUMHUYECKON KOPPETSAINH C TIUIEPUHOBBIM aJibJIe-
THJIOM, U KOH(PUTYpaIluy BCEX BEIECTB, COOTHECEHHBIX C BHHHOU KU-
CJIOTOM, OKa3aJINCh HCTUHHBIMU U HE MOTPEOOBAJIOCH MepecMOoTpa 000-
3HAYEHUS KOH(UTYypaIlUil.

Jns M300pakeHusT SHAHTUOMEPOB HA IJIOCKOCTU HCIHOJIb3YIOT

npoeKkroHHble popmyisl Duiiepa, Ha3pIBa€Mble MHOTJA TPOCTO MPO-
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ekuusamMu Ouiepa. g moctpoeHusa npoekinu Puinepa yriaepoIHyro
IIeTIh PACIOJIaral0T BEPTHUKAJIbHO TaKUM 00pa3oM, YTOOBI BBEpPXY OKa-
3aJlach cTapiias rpynmna. ¥ THIPOKCUKUCIOT MPUHATO pacrojaraTh TeT-
padip Tak, 4TOObI HaBEPXYy OKa3bIBACTCS KapOOKCHJIbHAS TPYIINa, a Ha
TOPU30HTAJILHOM pedpe, MOBEPHYTOM K HAOII0JATeNt0, pacioiiara- oT-
Csl aTOM BOJIOpO/ia ¥ TUIPOKCHUIIbHAS TPYIINa.

ACHMMETPUYECKHN aTOM YIJIEPOJIa, HAXOJAIIUICS B LIEHTPE TET-
pa’apa, MEPEHOCUTCS Ha TUIOCKOCTh B TOYKY IMEPECEUYEHUSI TOPU30OH-

TaJIbHON ¥ BEPTUKAILHON JIMHUN U HE 0003HAYAETCS CUMBOJIOM.

\ COOH

H Hl oH
OH CH,

CH,

[TocTpoeHune NpoeKIMOHHON (POPMYITBI MOJIOYHON KUCIIOTHI.

COOH 3epKalio COOH

ACHUMMETPUYECKHUI aTOM yIJIEpo1a
HOOC / \ COOH
H OH HO #— H

CHj; CH3;
D (-) — Mos104YHas KHCIIOTA L (+) — MostouHast KuCiIoTa

9HAHTHUOMCDPBI MOJIOYHOM KHCJIOTBI
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Kak BUAHO W3 BBIIICIPUBECHHOTO PHUCYHKA, MOJIOYHAs KHUCIIOTa
SIBIIICTCS TPUMEPOM Tapbl YHAHTHOMEPOB C OJHUM IIEHTPOM XHpPajb-
HOCTH. DHAHTUOMEPHI MOJIOYHOW KHCJIOTHI IPEJICTaBIISAIOT JICTKOILIAB-
ke mpusMbl ¢ Ty, 25°C, HO IPOTHBOIMONOKHBIC [0 3HAKY BPALICHUS: -
2.6° u +2.6° (2.5% BoxusIil pactBop). Pamemar (paBHas cMech YHAH-
THOMEPOB) MOJIOYHOM KHCJIOTHI ONTHYECKH HEAKTHBCH. MOJIOYHAS KH-
CIIOTa TIONYYaeTCsl B MPOIECCE MOJIOYHOKHCIOTO OpOXKEHUS, KOTOpOe
SBIIICTCS PE3YJIbTATOM >KH3HEACATCIBHOCTH OakTepuid, rmepepabdaThi-
BaOIIMX CaXapHUCThIC BEIICCTBA. BHOJOTMYECKYI0 aKTUBHOCThH IIPOSB-
JSIFOT O— TUAPOKCUKUCIIOTHI L—psina.

Crepeon3oMephl, HE SBIIIOMIMECS JHAHTHOMEPAMH, HA3BIBAIOT
auacrepeomMepamMu. B oTimdne OT SHATHOMEPOB, AMACTEPEOMEPHI 00-
JaJIaf0T 3aMETHBIM Pa3jIMuueM B (U3HUYCCKUX M XUMHUYECKHUX CBOMCT-
Bax. [IpuMeHss METOIBI pa3jeiicHus OpraHUYEeCKUX COCIWHCHUM, JTHha-
CTepeOMEphl MOXKHO Pa3JeNiuTh MEXIy coOoi. Paznmuaror 1nBa BUaa
JTMACTEPEOMEPHH: G — TUACTEPCOMEPHS U T— TUACTEPEOMEPHS.

o — /luacTtepeoMepusi BO3HUKAET B COCAMHCHUAX, HMCIOIINX JiBa U 00-
Jee aCUMMETpPUYecKuX IieHTpa. [lojgcder dmciia cTepeon3oMepoB s
HUX NpOBOAUTCH o (Gopmyie 2", Tae N — YUCIO0 aCUMMETPHYECKHX
aTOMOB yriepoja. Ilpu HalInduu ABYX aCUMMETPHUYECKHX aTOMOB CO-
CIMHCHUE MOJXKET CYIIEeCTBOBATh B BHJIE YETHIPEX CTEPEOM3OMEPOB
(2°=4), coCTaBIAOMMX ABE Mapbl YHAHTHOMEpPOB. Kaxmas mapa oGpa-
3yeT pareMar.

Jis  2—Tuapokcu—3—XJI0pOyTaHIUOBON  (XJIOPOSOIOYHON) KHCIIOTHI
3TO CIICAYIONIUE CTEPEOU3OMEPHI:

COOH COOH COOH COOH
H— OH HO+— H H{ -OH HO+— H
H—— ClI Cl/— H CH—H H— CI

COOH COOH COOH COOH

sputpo—popma sputpo—popma Tpeo—dopma Tpeo—dopma
(1 (1) (1) (V)
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[MTapsr crepeonzomepoB (1) u (1), a Taxxe (I11) u (IV) oTHOCSATCS
JApYT K APYTY Kak HpeaMeT U HECOBMECTHMOE C HUM 3epKaJbHOE H30-
OpakeHue, TO €CTh SABJISAIOTCSA MapaMu SHAHTHOMEPOB. CTepeon30oMephl
B JIFOOBIX JPYTHX IMapax sBISIOTCSA auactepeomepamu. Tak, mapa (1) u
(1) aromer C-2 UMEIOT OJIMHAKOBYIO KOH(HUIYpAIMIO, TOT/Ia KaK aro-
Mbl C-3 — MPOTUBOIOJOXKHYI; MOJ00HAs CUTyallusi HaOJIOJAaeTCsl B
napax (1) u (1V), (11) u (111), (I1) u (IV). B npekmmonnsix popmymnax (I)
u (1) atombl Bogopoaa HaXOAATCS MO OJHY CTOPOHY IPOCKIIUH, TaKHe
CTEpEOM30MEPhl Ha3bIBAlOT apumpo— dopmamu. B dopmymax (I1) u
(IV) aroMbl BojOpoJia HaxOIATCS IO Pa3HbIC CTOPOHBI BEPTUKAILHOM
JMHUH npoeKinu durrepa, Takue GOpMbl HasbIBalo mpeo— HopMam.

B Tex ciaywasx, Korja aCHMMETPUUICCKHE aTOMBI yIriIepoaa UMEIOT OJIH-
HAKOBOE OKpY)KCHHE, 00IIee YMCI0 KOH(DHUTYpallMOHHBIX CTEPEO- H30-
MepoB He oTBedaeT Gopmyiie 2" npumep, BuHHAs (2,3— TUrHAPOKCHOY-
TaHJHOBas KKCII0Ta). FIMes Ba aCHMMETPUYECKHUX aTOMa YIJIepo/a, 3Ta
KHCJIOTa JO/DKHA OBI CYIIECTBOBATH B BHUJE UYETHIPEX CTEPEOHM30MEPOB.
OnmHako M Hee W3BECTHBI TOJBKO TPH HHIMBHUAYATbHBIX CTEPEOM30-
Mepa: D— u L— BUHHBIC KHCIIOTHI U ONTHYECKHA HENEATeIbHAs — ME30-
BUHHAas Kuciota. Cpeau XMMHKOB JOJITOE€ BpeMs HE OBLJIO €IMHOTO
MHEHHUS TI0 OTHECCHHWIO YHAHTHOMEPOB BHUHHBIX KHCIOT K D— mmm L-—
psany. Yame ke OTHECEHHE IeNaeTCs Ha OCHOBAaHWHM KOH(HTypamuu
BEPXHEr0 B Tpoekiuu duiepa IMEHTpa XUPATBHOCTH. AOCONIOTHas
KOH(urypamusa D-BUHHON KUCIOTHI Obula omnpenenieHa B 1951 roqy me-
TOJIOM PEHTTEHOCTPYKTYPHOT'O aHaJIM3a M OKa3ajdach TaKOW, KaKyrO JJIs
HEC YCTAaHOBWJIM TMyTEM XHUMHYECKOW KOPPEISAIHUUA C TIIMIICPUHOBBIM

aJbJCTUIOM.
COOH COOH COOH
H——OH HO—|—H H—{— OH JITIOCKOCTB
HO—H H—/——O0H H—— OH cummerpuun
COOH COOH COOH

D— BuHHag kucjora L— BUHHAA KHMCIIOTA  ME30BHUHHAS KHCJIOTA
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B HacTosiiee BpeMsi peHTI€HOCTPYKTYPHBINM aHAIN3 SBISETCS OJHUM U3
OCHOBHBIX METOJIOB YCTAHOBJICHUS IPOCTPAHCTBEHHOI'O CTPOSHMS MO-
JeKysbl. OTCYTCTBHE ONTHYECKON aKTUBHOCTH Y ME30BHHHOM KHCJIOTBI
OOBSICHSCTCS TE€M, YTO MOJIEKYyJla UMEET IIJIOCKOCTh CUMMETPHH, IIPO-
xoasuryro 4yepe3 cepenuny cBs3u C-2— C-3; BepxHsS 4acTh MOJICKY-
JIbI HAJl 3TOM IIJIOCKOCTHIO CUMMETPHUHU SIBIISICTCSA 3€pKaJbHBIM OTO-
OpaxeHHeM YaCTH MOJICKYJbl, HaXOJSIIeNcs Mo IUIOCKOCThI0. Eciu
COCTaBUTh cMech M3 D— BHHHON M L— BHHHON KHCJIOT B COOTHO-
menuu 50:50, To oHa OyJeT ONTHYECKHW HEAKTUBHOM, 3Ta CMECh Ha-
3pIBA€TCSl BUHOIPagHOM KucimoToi. OnHako D,L- cucrema nmeer orpaHu-
YEHHOE TIPUMEHEHHE U UCTIOJh3YETCSl B OCHOBHOM B XMMMHU YTJIEBOJIOB,
aMUHOKHUCIOT. J[7151 0003HaueHus1 KOHPUTYpallud aCUMMETPUYECKIX aTOMOB
B XUPATBHBIX MOJIEKYJIaX UCHOb3YyeTCs R,S- cuctema, B OCHOBE KOTOPOM
JICKUT TPUHIINII CTAPIIMHCTBA 3aMECTUTEIICH.

Kpome onrtuueckoii nzomepuu, Baut-I'opd oObsicHUn cyiiecTBo-
BaHUE reoMeTPUUIEeCKOi n3oMepun (uc—TpaHce u3omepus). Takoii BuI
M30MEpPUH MPUCYIIl OCHOBHOM  ayikeHaM.. [IpocTpaHCcTBEeHHAsT n3oMepusl
AJIKEHOB O0YCJIOBJICHA PA3JIMYHBIM PACIIOJNIOKEHUEM 3aMECTUTENICH OTHO-
CUTEJIbHO TUIOCKOCTH T—CBA3U. Takoil BUJ CTEPEOM30MEPUM HA3bIBACTCS
m—auacrepeomMepusi. m—JlucrepeoMepsl pa3IuyarOTCS MO CBOUM (HhU3HU-
YECKMM CBOMCTBaM. Y IIMC—HM30MEPOB OJIMHAKOBBIC 3aMECTHUTEIM (Kak
IPAaBHUIIO, aTOMBI BOJOPO/1a) PACIIOIOKEHBI IO OJHY CTOPOHY IUIOCKOCTH
CUMMETPHH, a Y TPAHC— U30MEPOB OHM HAXOJSATCSA MO pPa3HbIE CTOPOHBI.

[Ipumep umc—TpaHCc M30MepUH - PyMapoBasi U MAJIEMHOBAsI KUCIIOTHI.
HOOC\ H H\ /COOH

o ¢

AN /C\
H COOH H COOH

dbymapoBas MaJIEMHOBAs

OyTeHIHMOBas KUCIIOTA (TPaHC) OyTeHanoBas KucioTa (IHc)
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OTHU JIB€ KHUCIOThI, UMESl OJIMHAKOBBIM XWMHWYECKUH COCTaB, SB-
JSIIOTCST T—JracTepeoMepamMu, 00JIaaloT pa3HbIMU HE TOJIBKO (u3uue-
CKUMHU M XMMHUUYECKMMU CBOMCTBAMH, HO U Pa3HOW OMOJIOTMYECKOMN ak-
TUBHOCTBIO.

Luc— mpanc— wn3oMepbl CYHIECTBYIOT IMOTOMY, YTO CBOOOJHOE
BpallleHue BOKPYT JBOWHOM CBS3M HE MPOUCXOIUT, MHAYE HEU30EKHO
Hapymuiach Obl mM—CBsA3b. O0O3HAUYCHUE YUC— MPAHC— U30MEPOB MOJI-
pa3ymMeBaeT HaxXO0XJACHUE OJAWHAKOBBIX 3aMECTHUTENEH Y IBOMHOW CBS3HU
U MPUMEHUMO JAJIIEKO HE BO BCEX CIIyYasX.

Jlns 0603HaueHUsT KOHPUTYpaluu ABOMHBIX CBS3EH yuc— mpanc—
M30MEPOB UCIOJb3YETCs TaKk Ha3piBaeMas [,/ — cucrema, B OCHOBE KO-
TOPOW JISKUT MPHUHIUI CTAPIIMHCTBA 3aMecTuTeNel (ImpaBuiio mocie-
J0BaTeIbHOCTH). JIJI1 3TOr0 B Mapax JIUTaHJ0B (3aMeCcTUTEIIeH), cCoenu-
HEHHBIX C KQXJbIM W3 aTOMOB JBOWHOW CBSI3H, ONPENEIAIOT CTapIIvH-
CTBO 3amecturenieid. Eciu crapiiyde 3aMecTUTENH KaXKJI0W Mapbl Haxo-
JATCSI IO OJIHY CTOPOHY JABOMHOW CBSI3M, TO KOHPUTYpaluoo 0003Hava-
10T npedukcom Z — (0T HEM. ZUSAMMEN — BMecTe), B TOM ciydae, Koraa
CTapIIue JIMTaHIbl HAXOASATCS O Pa3HbIE CTOPOHBI MIIOCKOCTU JBOWHOU

CBsI3H, IPUMEHSIOT nIpedukc £— (ot HeM. entgegen — HaIpOTHB).

H COOH HOOC COOH
N4 /
c=¢ c=C
AN 7 AN
HOOC H H H
E—OyrenauoBas kuciora (TpaHC) Z— OyteHauoBas kuciora (Iuc)

JI1st BBIIETIPUBEAECHHBIX MPUMEPOB 0003HAYEHUE YUC— MPAHC—
M30MEPOB NOHATHO U MPUMEHUMO. [IpuBenem emie npuMepst:

CH; COOH Br Cl
AN /
C= (1) =C 2)
/ /
CH,CH, H Cl \bmmﬂah
(E)—-3—MeTmimeHTeH—2—oBast (2) —1-6pomo—1,2 —muxmopo—
KHCJI0TAa meHTeH—1

64
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B mpuBeneHHbIX MpUMEpax HET OJMHAKOBBIX 3aMECTUTENEH, Ha-
XOASAIIMUXCs y ABorHOM cBsizu. B (1) mpumepe crapmiue nuraniabl (3a-
mectutenn) — COOH u CH3;CH, HaxoasTcs 1o pa3Hbie CTOPOHBI ILIOC-
KOCTH JBOWHOM CBSI3H, IO3TOMY HCHOJb3yeTcs npedukc (E) u coenune-
Hue HasbiBaeTcs (£)—-3-MeTwineHTeH—2—oBas kuciora. B mpumepe (2)
crapmue juraabl (3amecturenu) — Br u Cl Haxonmarcs mo ogHy cTO-
POHY IUTIOCKOCTH JBOMHOMW CBSI3M, OTMEYAIOTCS MpedukcoM (£) u coeau-

HeHue HasbiBaeTcs (£) —1-0pomo—1,2 —nuxiopornenTeH—1.

KoHTpOJIb YCBOCHUSI TEMBbI

1. Hamumure cTpykTypHblE (QOpPMYJIBI MU30MEPHBIX YIJIEBOAOPOJIOB
coctaBa C7Hjg, rmaBHast enb KOTOPBIX COCTOUT U3 MATH YIIAEPO/I-
HBIX aTOMOB, U HA30BUTE HX.

2. Hanumute cTpykTypHYI0 (GOpMYIy BCEX YIIIEBOJIOPOJIOB, U30MEP-
HBIX TPUMETUIIIPONMIMETAHY, U HA30BUTE HX.

3. Hanumure cTpykTypHbIE (HOPMYIIBI H30MEPHBIX YTIEBOJAOPOJIOB CO-
ctaBa CgHi4; yKaxxure m3oMepsl, colepiKallye TPETUYHBIE aTOMBI
yraepona. HazoBure 3T yrieBoOpOIbI.

4. Kakoe 13 NpuBEACHHBIX COEAMHEHUN UMEET LIUC- TPAHC- U30MEPHI?

G G
a) CH,=C-COOH 06) CH;3;-C=CH-COOH

8) HOOC — @— COOH 1) CH;- CH=CH- COOH

5. T'nunepuH — oNTUYECKH HEAKTUBHOE BEIIECTBO, a IIMIIEPUHOBBIM
aJbJIETU/ MPOSIBISIET ONTUYECKYIO0 aKTUBHOCTh. Hammcats cTpyk-
TypHBIE (OopMyIbI TauliepuHa (pomantpuona- 1,2,3) u rimmepu-
HOBOTO anmpjeruaa (2,3-IUruIpoKCHIIPOTIaHATS) U OOBICHUTH TI0-
SIBJICHHEC aCUMMETPUYCCKOT0 (XMPAJIbHOI0) aToMa yIjepoja B
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11.

12,
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TJIMIIEPUHOBOM asbjaeruae (Kak BBIICISCTCS TAKOW aTOM B COCIU-
HEHUU?).

Kakyumu xapakTepHbIMHU MPU3HAKAMU JTODKHO 00J1a71aTh BEIEeCTBO,
YTOOBI OHO OBLIO ONTHYECKU aKTUBHBIM? Kak MposBISIETCS ONTH-
YyecKas aKkTUBHOCTH BeIecTBa?

Panemar, onpenencuue. OObsSCHUTD, IOYEMY ME30BUHHAS KHUCJIOTA,
uMesl JBa XMPAJIbHBIX IICHTPA, SBISAETCS ONTHYECKU HEAKTUBHBIM
BEII[ECTBOM.

OnuH W3 BUIOB CTPYKTYPHOH H30MEpPHUH SIBIISCTCS H30MEPHS
(YHKIIMOHAILHBIX TPYII, TPUBECTH MPUMEPHI U30MEepUU (PYHK-
[IUOHATBHBIX TPYIIIL.

K kakomMy OCHOBHOMY BHUAY H30MEpHUH (CTPYKTYPHOM HIIU TPO-
CTPaHCTBEHHOM) CJICIYET OTHECTH U30MEPHIO 10 TIOJIOKEHHIO 3a-
MECTHUTENEH WM KPaTHBIX CBSI3€H, TPUBECTU MMPUMEPHI.
DHaHTHOMEPHI — MPOCTPAHCTBEHHBIE M30Mephl. HamucaTh npoek-
IIUOHHBIC (HOPMYJIBI SHAHTHOMEPOB TJIUIIEPUHOBOTO aJlbJICTHA,
OTMETHTh ACHMMETPUYECKHE aTOMBI YIJIepojaa. YKa3aTh, Kakas
(GyHKIIMOHAILHAS TPYIIA B MPOCKIIMOHHON (hOpMYJIe TIIUIEPUHO-
BOTO aJbJCTHJIa ONpEaessaeT MPUHAJICKHOCTh K CTEpEOXUMUYE-
ckuM psgam (D— wm L— psiny).

JlakTUM-TTaKTaMHasi TAyTOMEPHST XapaKTepHA JJI apOMaTHUECKUX
TeTEPOIMKIIOB C T€TepoaTOMaMHu a30Ta — a30THCTBIX OCHOBAHUH,
BXOJISIIIIMX B COCTAB HYKJIEMHOBBIX KUCJIOT. Ha mpumepe nuro3nHa
MOKa3aTh CyTh 3TOTO BUA TAYTOMEPHH.

CKOJIbKO U30MEPOB OYIET UMETh TIEHTEH T10 TTOJIOKEHUIO TBOMHON

CBSI3U?
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1.4. XumMmn4yeckue CBSA3U. JJIEKTPOHHbIE
3¢ deKThI B OPraHu4ecKuX MOJIEeKYJIax

CYMTaIOT, YTO B ATOME YIJIEPOJIA OJIUH S- ¥ TPH PX,y,z — IEKTPO-
Ha HE CYIIECTBYIOT B YUCTOM " BHU/IE, a MPETEPIICBAIOT THOPHUIU3ALIHIO.
B 3aBucMMOCTH OT uMciia BCTYNUBIIMX B THOPUIM3AINIO OpOUTaIeH
aTOM yTJIepoJia B OPTaHUYECKUX COCAMHEHUSX MOXKET HaXOJUTHCS B
TpeX BUAaX TMOpUAU3ALINH.

IlepBoe BajieHTHOE COCTOSTHME, Sp3— rHOpUIA3AIHIS - ITO MPE00-
pasoBaHHE OJHOM 2S M TpeX 2px y,z— aToMHbIX opoOuTanei (AO), Bo3-
HUKAIOT YEThIPE PaBHOILICHHBIE SP~- opOUTaiy, HampaBlICHHBIE B MPO-
CTpaHCTBE K BepIIMHAM Terpasapa mox yriom 109,5°. B Takom cocTosi-
HUW aTOM YIJIEpOJia HaXOAUTCS B MPEACIIbHBIX YTIIEBOIOPOIaX — ajKa-
Hax.

109%28’

Puc. 2.1. Terpasapuyeckas MoJieIb METaHa.
a) ueTsipe Sp° — AO aroma yriepoga C

0) uerbipe G — cBsizu C — H
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BTopoe BajieHTHOE COCTOSTHHE, sp2 — TUOPHUAM3AIUS ITO TIPE00-
pa3oBaHUE OJJHOM 2S U ABYX 2 Py, —OpOUTasell, BO3HUKAIOT TPU PaBHO-
IIEHHBIC TUOPHUIHBIC sz —OopOuTav, HAXOAAIIUECS B OAHON MIOCKOCTH
oz yriom 120° apyr k apyry, a HeruOpuau3UpOBaHHAs Py — OPOHUTAIIH
B IIEPIECHAUKYIAPHOU K HEM TUIOCKOCTH. B TaKOM COCTOSHUM aTOM yT-
JIepoJia HAXOJUTCS B aJJKEHAX — YIVIEBOJA0OPO/1aX C IBOWHOU CBSA3BIO U B

APpOMATUYICCKUX COCINHCHUAX.

Puc. 2.2. O6pa3zoBanue ¢ (curma) — u m (M) — CBSA3CH MEXAY

ATOMaMH YIJIepoaa B SP° — THOPHIH3ALNH:

a) Tpu sz —OpOUTAIM B OJHOM IJIOCKOCTH TIOJ YTJIOM 120° u

NIEPIIEHIUKYIIAPHASA K 9TOH IIOCKOCTH Py— aTOMHask OpOHMTalIb.
b) G —cBsI3b, 06PA30BAHHAS IPH JJOGOBOM IIEPEKPHITHH ABYX SP° —
AO

C) T -CBsI3b — CBsA3b, 00pa30BaHHAS TPU OOKOBOM MEPEKPBHIBAHUH
IBYX TapaUIeAbHBIX APYT APYTY, HETHOPHUIU3UPOBAHHBIX P-
AO.

TpeTbe BajleHTHOE COCTOsSIHME, Sp— THOpUIM3AIMS - 3TO MPEOO-
pasoBaHue 2S—opOuTanu W 2p—OopOWTaIu, BO3HHKAIOT JIBE€ PAaBHOIICH-
HBIC SP-OpPOMTAIIH, PACIIOJIOKEHHbIE JIMHEHHO U JIBE Py,z —OpOUTaIH B
IBYX B3aMMHO NEPHEHIUKYJSIPHBIX TUIOCKOCTSIX. B TakoMm cocTosHuM
aTOM YIJIepOJla HAXOAUTCS B AJKMHAX — YIVIEBOAOPOAAX C TPOMHOMN
CBSI3BIO.
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o -CBs3p

Puc. 2.3. O6pazoBanue TpoiHbix cBsizeir C=C

a) aTOM yIJIepoJia B COCTOSTHUM Sp— TMOPHIM3aIIH

b) oOpa3oBanue G — CBS3M U3 JABYX SP—THOPHIHBIX OpOUTAJICH

C) oOpa3oBaHHE IBYX T — CBS3CH B alleTHIICHE

o - CBsi3b — OJIMHApHAS KOBAJICHTHAs CBsI3b, 0Opa30BaHHAS TPU
nepekpbiBaanu AO 10 npsamot (ocu), COSTUHSIONMEH siipa TBYX CBS3bI-
BAEMbIX aTOMOB; G —CBsSI3b MOKET BO3HMUKATh MPU MEPEKPHIBAHUU JIIO-
ob1x opOuTtaneit (puc. 2.1-2.3). n-CBsI3b—CBsI3b, 00pa30BaHHAS TIPH OO-
KOBOM TIEpEKPhIBAHUU HEeruOpuau3upoBaHHbIX p-AQO. (Puc. 2.2 — 2.3).

CoucTanue OJHOH ©- M OJHOM TT- CBsA3el (IBOMHAS CBSA3b), OAHOM
O- U JIBYMS A CBSI3sIMU (TpOHHAs CBS3b) - KpamHbvle CBsI3U. JIBoiHas
CBSI3b KOpOYE OAWHAPHOW, TPOMHASA - JBOMHOW CBS3M; C YBEIUYCHUEM
JOJIM S—OpOUTAIM B THOPUIAHON OpOUTANIM YMEHBIIAETCS JJIMHA CBSI3H.

CBONCTBa KOBAJIEHTHOW CBSI3M BBIPAXKAIOT YEPE3 €€ KOJIMYECTBEH-
HbIE XapaKTEPUCTUKHU. IHEPIrHI0, UIMHY, MOJSIPHOCTH, MOJISIpU3ye-
MOCTb.

IonsipHocTh cBSI3M OOYCJIOBJIEHA HEPAaBHOMEPHBIM paciipejierie-
HUeM (Tmosspu3alyeii) 3JIeKTPOHHON TUIOTHOCTH. [IpudyuHa MOISAPHOCTH
CBSI3U — pA3MyM€ B DJIEKTPOOTPHULIATEIILHOCTH CBSI3aHHBIX aTOMOB.

DnekmpoompuyamenbHOCmb XapakKTepu3yeT CIoCOOHOCTh aToMa B MO-

JIKYyJIe YAEPKUBATh BAICHTHBIE 3JIEKTPOHBI. DIEKTPOOTPHUIIATEIILHOCTh
HE SIBJIAETCS] a0COJIFOTHOM KOHCTAHTOM 3JIEMEHTA, OHA 3aBUCHUT OT 3(Pdek-



240

TUBHOTO 3apsija sapa, Buaa rudpuansannu AO v BIUSHUS 3aMec- TUTE-
ner. Hampumep, 3J€KTpOOTPUIIATEIBHOCTh aTOMa Yriepoja Haxo- -
1IErocsi B COCTOSIHUU sz_ WM SP — ruOpuUaM3alvK BBIIIE, YEM B
COCTOSIHHHY SP°- THOPHAN3aLHHT (Cep=3.1, Csp2 =238, Csp3 =2.5).

CBsi3b OyneT nosspHot, ecii oHa oOpa3oBaHa pa3HBIMU MO DJIEK-
TPOOTPULIATENBHOCTH aroMaMu. CMENIEHHE BICKTPOHHOW IUIOTHOCTH
MOJISIPHOM G—CBSI3UM 0003HAYAIOT MpsAMOU CTPEIKOM, COBIIQJAIONICH C
BaJICHTHOM 4€pPTOM; CMEIEHUE TOJISIPHOM TT- CBA3M M300pakaeTcs U30-
THYTOM CTPEIKOW: +§ -8 +§ -8

_jc—>cc:| >CL\:)

Hossspu3yeMoCTh CBSI3U BBIPAXKACTCS B CMEIICHUH SJIEKTPOHOB
CBSI3U 0] BIMSIHUEM BHEIIHErO 3JIEKTPOMArHUTHOTO MOJIsl, B TOM YHC-
Ji€ U IpYyrou pearupyromer yactuubl. [losipusyeMocTs omnpenensercs
MMOJABUKHOCTBIO 3JIEKTPOHOB. [l0 moysipu3yemMocTd T- CBS3b 3HAYM-
TEJIbHO MPEBOCXOJUT OG- CBS3b, TaK KaK MAaKCUMyM 3JIEKTPOHHOU
IJIOTHOCTH T- CBSI3M PACHOJIATAETCA NANBIIE OT CBA3BIBAEMBIX  SIIED.
[Tonsspu3yeMOCTh B 3HAYUTEIBHOM MEpE OINPEAeseT PEAKIIMOHHYIO
CIIOCOOHOCTH MOJIEKYJI IO OTHOILIEHHIO K peareHTaM.

1.4.1. UapykTuBHbIA 3¢ dexT
[Tepemaya 3JIEKTPOHHOTO BIUSIHUS 3aMECTUTENIEN 110 LIEMHU

G- CBsI3eM — unoykmusnwli 3¢pghexm, oo6o3nauvarot |. ['paduuecku neii-

ctBue | — addexra n300paxkaroT CTPEIKOM, COBMAAAIOIIEH C TMOJIOXKe-

HUEM BaJICHTHON YEepPTOYKH M HANpaBJIEHHOH OCTpPHEM B CTOPOHY Oosee

AJIEKTPOOTpULIATENbHOTO aTomMa. MHAykTuBHBINA 3¢ (dekT u3z-3a ciadoi

MOJIIPU3YEMOCTH G- CBSI3H 3aTyXaeT 4epe3 TPU — YEThIPE CBSI3H B IICTIH.
VY aToma Bogopoaa HHIYKTUBHBIN 3¢ dekT mpunsT 3a 0 (1p).

3amecturens (X), KOTOPBIA IPUTIATUBACT YJCKTPOHHYIO IIOTHOCTh G —

CBSI3U CUJIbHEE, YeM aTOM BOJOPO/IA, MMPOSBIIAECT OmpuyameibHolll NH-
OyKTUBHBIN 3D PeKT (-1), OH CHMKAET AICKTPOHHYIO IIOTHOCTh CHCTEMBI
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Takue 3amecTUTENnN HA3BIBAIOT INEKMPOAKYENMOPHLIMU — OTO OOJb-
MMHCTBO  (DyHKIMOHANBHBIX Tpymm  (ramorensl, OH, NO,, NH,,
COOH u 1ip.) 1 KAaTHOHBI.

Ecnu 3amectutens cmemmaer 3JIeKTPOHHYIO IIOTHOCTh G—CBSI3U B
CTOPOHY aTroMma yriepoaa IeNH, TO OH TMPOSBISCT NOJONCUMENTbHbI
UHAYKTUBHBIN 3ddekT +1). Takuwe 3amecTUTENIM HA3BIBAIOTCA — 9J€K-
MPOHOOOHOPHLIMU — ITO AIKWIbHBIC (METWIbHBIC, STUJBHBIC U T.II.)
TPYIIIBI, METAJUTBI K AHUOHBI.

NuanykTuBHBIN 3(PGEKT BBI3BIBACT MOJSIPU3ANNI0 MOJEKYJ U TOSB-
JICHWE AUIOJbHOTO MOMeHTa. HanpaBieHue nmossipu3aiuy CBsI3U MOKHO
YCTaHOBUTH, YUYUTHIBASI AJIEKTPOOTPHUIIATEILHOCTh I'€TepoaToMa, Harpu-
Mep, JIEKTPOOTPHUIIATEIBbHOCTE 3JIeMeHTOB B Tabmume J[.M. MenaeneeBa
pacTeT cii€Ba HAIpaBO B MEPUOJaX M CHU3Y BBEpX B rpynmnax. bob-
IIMHCTBO (PyHKIIMOHAIBHBIX Tpymi - TasioreHsl, OH, NO,, NH,, COOH
U JIp. TPOSBIISIOT OTpHUIATENbHBIN |- 3pdeKT, mpuyeM TeM chilbHEee, YeM
OO0JIBIIIE JIEKTPOOTPHUIIATEILHOCTh COOTBETCTBYIOIIETO FeTEpoaTOMa.

- | - Dddexr 3amecturens
CH3 —>CH2 —Cl CH3 —>CH2 —>N02 CH3 —>CH2 — OH

NunykTuBHBIN 3(Q(PEKT OKa3pIBaeT BIUSHUE HA CBOWCTBA OPraHUYECKHUX
COCMHEHUM, HapuUMep, Ha UX KUCJIOTHOCTh. Tak, GTOPUCTOBOAOPOIHAS
KHUCJIOTA CUJIbHEE KapOOHOBBIX (OpraHUYECKuX) KUCIOT, a8 OH — KUCITOTHI
3HAUYUTEIBHO cuiibHEe NH- KUCIOT ¢ oanHakoBbIMU paaukainamu, NH -
KHCJIOThI 3HauuTelnbHO cuiabHee CH — KHMCIOT cambIX cnaObIX M3 BceX
KucJoT bpeHcrena. BreneHne B MOJICKYJy YKCYCHOM KHUCJIOTBI 3JIEKTPO-
HOAKIIENITOPHBIX aTOMOB XJIOpPa PE3KO IOBBIIIAECT KUCIOTHOCThH XJIOP3a-
MEIIEHHBIX YKCYCHBIX KUCJIOT.

NHnykTuBHBIN 3PHEKT XJI0pa TPUBOIUT K MOHMKEHUIO 3JIEKTPOHHOM
minoTHOCTH Ha cBsizu O — H B COOH — rpynme

(CI «—CH«—C(0)«—0O+«—H), uto obyer4aer IucCONAINI0 KHCIOTHIL.
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Hanuuue B MoJieKyJie 3JEKTPOOTPULATEIBHOTO aToMa rajoreHa B
raJIOr€HYyTJE€BO0POIaX MIPUBOJUT K EPEPACIPEICTICHUIO JIEKTPOHHOM
IJIOTHOCTH M TIOSIBIICHUIO B MOJIEKYJIE JBYX PEAKIMOHHBIX IIEHTPOB:
ANEKTPOPUIBHBIN LIEHTP - aTOM Yriepoja, CBSI3aHHBIA C TajJloTEHOM U
CH-xucnotHslif ieHTp — noJisipHas cBsizb C — H y aroma yrieponaa B f3-
MOJIO’KEHUU K TaJIOTEHY.

B| oc| o+ o-
R-C-C — Hal
CH - uentp / ﬁ | \ DnekTpoUIbHBINA LIEHTP
B otnuuue ot Mme3omepHoro 3pexra UHAYKTUBHBIN 3(PPEeKT ObICTPO
3aTyXaeT C YBEJIMYCHUEM YHUCIIa CBSI3EH MEXIY B3aMMOJICUCTBYIOIIMMU
rpynmnamu.

1.4.2. Me3omepHnblii 3¢ ekt

p- OpOuTain HECKOJIBKUX aTOMOB MOTYT MEPEKPBIBATHCSA JIPYT C
IpyroM, oopasys eauHyro (0OIIyr0) 7T- 3JIEKTPOHHYIO cUCTeMy. B aToii
CHUCTEME OCOOBIN BHUJ B3aUMHOTO BJIMSTHUSI aTOMOB, KOTOPBIM Ha3bIBACT-
csi conpsukeHrueMm. Conpsajxcenue — 310 00pa3oBaHUE B MOJIEKYJIE €1H-
HOTO JICJIOKAJIM30BAHHOTO 3JIEKTPOHHOTO O0Jlaka B pe3yabTare Iepe-
KPBIBaHUSI HETHOPUIU3UPOBAHHBIX p- OpOUTANICH. YUacTBYIOIIUE B CO-
NPSKEHUU JIETOKATN30BaHHbBIC p-OpOUTAIM MOTYT MPHUHAJIEKATh JTH00
IBYM WA Oojiee T-CBS3AM JIMOO T-CBSI3M U OJHOMY aToMy C p-
opOuTaIbi0. B COOTBETCTBUM € 3THM pa3udYarOT T, T - CONPSDKEHUE U
P,T - CONPSDKCHHE.

a) T, T - CONMPSIKCHHBIC CHCTEMBI:

H,C = CH — CH = CH,, H,C=CH-C=N
byraauen-1,3 AKPUIIOHUTPUIT

CH,=CH-CH=CH-CH=CH;, H,C=CH-C=0
AN

rekcatpues — 1,3,5 akponeuH H

OeH30I1
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0) p,T - CONPSIKCHHBIC CUCTEMBI .

CH;-C=0 (atreTamu)

NH, NH,
CHs-CZO (amreTaT-aHHOH) (annun)
o

Hannuue compshKeHHONH CHCTEMBbI OTpakaeTcs Ha XHMHYECKHUX
CBOMCTBaX TaKMX COCAUHECHUM.
[Mpumep: rugpatanus (npucoeaunenne H,O), ruaporaioreHHpOBaHHE
AJIKEHOB MPOUCXOJUT B COOTBETCTBUHU C MPaBUJIOM MapKOBHHMKOBA. BO-
TOPOJT TIPUCOSAUHSICTCA K 0oJiee THAPOTCHU3UPOBAHHOMY aTOMY yTJe-
poJia ABOMHOM CBSI3U:
H,C=CH-CHz;+ HOH = H-H,C-CH-CHj;
IIPOIICH H npomanon — 2
a THJpaTaIliy MPOIICHAJI MJET MPOTHUB IpaBmiia MapkoBHHKOBa (IIpo-
UCXOIUT Tepepacipe/ieiCcHHe 3JIeKTPOHHOMN IUIOTHOCTH):
+0 -0 +d -0
HZC/:\tH—Cé\@+HOH= H,C—-CH-C=0 (CH,-CH,-C=0)
H HO B TH OH SH

nporeHa b (aKpOJICHH) 3-OKCHIMPOIICHAITh

CucreMa CONPSKEHUs] MOXKET OBITh OTKPBITOM WM 3aMKHYTOM U CO-
JepKaTh HE TOJIBKO aTOMBI YIJIepojia, HO W rerepoatoMmsbl. [lepemaua
AJIEKTPOHHOTO BIIMSIHUS 3aMECTUTEIICH 10 CONPANCEHHOU CUCTEME — Me-
3oMepHbIiA dPdexT, obo3Havaercs OykBoit M. Ilpu 3TOM 3aMecTUTENb
caM YYaCTHUK COMPSIKEHHOW CHUCTEMBI. 3aMECTUTENb — 3JIEKTPOHOIOHOP
IIPOSIBIICT TOJIOKHUTEIBHBIN Me30MepHbIH 3¢ ekt (+M). 3amecTuTeny,
MOHWYKAIONIUE DJICKTPOHHYIO TUJIOTHOCTh B CHCTEME, SJIEKTPOHOAKIIETI-
TOpHI (K HAUM OTHOCATCS HEHACHIIIEHHbI€ CUCTEMBI M IOJOKUTEILHO

3apsHKEHHBIC aTOMBI).
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CreneHb mepeKpbIBaHUS OpOUTANC B COMPSHKEHHOM cHUCTEME
YBEJIMUMUBAETCS, TOATOMY COIPSKEHHBIE CUCTEMbl 00JIaal0T TOBBI-
IICHHOW TEPMOJIMHAMUYECKON YCTOUUYUBOCTBIO.

['paduueckn cmelieHre 3JIEKTPOHHOM IUIOTHOCTH OOO3HAYaETCS U30-
2HYMbIMU CTPEJIKAMH, HA4al0 KOTOPBIX ITOKa3bIBA€T, KAKWUE p- WIH T-

SJICKTPOHBI CMCHIAIOTCs, @ KOHCH — CBA3b HJIM aTOM, K KOTOPpOMY OHH

CMEILA0TCSl.
e R I B/
A -
H,C = CH —C\— O C\— Q)
akponeun H H Oen3anpaerun

Cpenn yurxnuueckux COMPSDKCHHBIX CHCTEM HaMOOJBIINA WHTE-
pec MpeACTaBJIsET IPyNna COSAUHEHUM, OTIIMYUTEILHOM 4epTOM KOTO-
PBIX SIBJISICTCS TOBBIIMICHHAS TEPMOJMHAMUYECKAs] YCTOMYMBOCTH IO
CPaBHEHMIO C COIPSOKEHHBIMH OTKPBITBIMM CHUCTEMAaMHU. ITU COEIAUHE-
HUS 00JIaal0T M APYTUMH OCOOBIMH CBOMCTBAMH, COBOKYITHOCTh KO-
TOPBIX OOBEAUHSIOT OOIIUM MTOHITHEM APOMATHYHOCTD.

B 1931 romy Xiokkenb YCTaHOBWJI MPABHIO apOMaTHYHOCTH:
”CoeIMHEHUE apOMaTUYHO, €CJIM OHO UMEET MJIOCKUU 3aMKHYTBIA ITUKII
U CONPSNCEHHYIO T-3JIeKMPOHHYI0 — CUCMeMy, OXBaTBhIBAIOIIYIO BCE
aTOMBI ITUKJIa M cojaepxkainyio (4n +2) T - 3JIeKTPOHOB.

Ecnu B apoMaTuueckoil cUCTEME HaXOJUTCSI 3aMECTUTENb, TO OH
BIIMSICT Ha TepepacipeeiieHue IEKTPOHHON MIIOTHOCTH B KOJIbIIE. 3a-
MECTUTEIN MO CMEIICHUIO AJIEKTPOHHON IIOTHOCTH B apOMaTHYECKOM
CHUCTEME pa3eisIoOT Ha JIBa ps/ia.

3amecmumenu 1 pooa obnecuarom snekmpouivroe 3ameuieHue
110 CPAaBHEHMIO C HE3aMEIICHHBIM OCH30JI0M B 0pmo- U napa- moJioxe-
aue (NH,, -NHR, -OH, CH;(AIK), F, CI, Br, C¢Ys-, - CH = CH,) — sT0
AJIEKTPOHOAOHOPHI IO OTHOIIIEHHIO K O€H30JIbHOMY KOJIBITY.

3amecmumenu 2 pooa (NH;*, NR;", NO,, SO3H, CN, CHO,

COOH) — 3T0 3J1eKTPOHOAKIIECIITOPHI 10 OTHOIIECHUIO K OCH30JIbHOMY
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NH2 NOZ

opto (0-) mOIOKEHHE
oA C

meTa- (M-) MOJIO0KCHHUE

U ~__ ~

KOJIbIIy, OHH 3ampdeﬂf0m peaxkyuu aﬂekmpogbwszoeo 3amewerHus 110

napa (n-) - MoJ0XKEHHUE

CPAaBHEHHIO C HE3aMEIIEHHBIM OCH30JI0M, BXOIINasi IPyIa BCTyMaeT B
mema- (m) nonoxkenue. I[IpaBuiia OpveHTAIMU HE aOCOJIOTHBI.

3amecTuTenu 00Jaal0T UHIYKTUBHBIM U ME30MEPHBIM d(pdekTamu.

Ha paBHOMEpHOCTH pachpeiesneHusi 7 - 3JEKTPOHHOro objiaka B OEH-
30JIbHOM KOJIBIIE OKa3bIBAIOT CYLIECTBEHHOE BIMSHHE 3aMECTUTENH IO
Me3oMmepHoMy dPdekTy. B Tabn. 5 y npuBeAeHHBIX 3aMECTUTENCH Tpe-
oOJsiajaeT Me30MepHbIA 3(PPEKT HaJ UHAYKTUBHBIM, O3TOMY OPUEHTH-
pyIOLIEE BIMSHUE 3aMECTUTENIEH IepepacupeesieHue 3JIEKTPOHHON
IJIOTHOCTH B OEH30JBHOM KOJIbIIE Mpeackazyemo, Hampumep, NH, —
rpyIa yBeJIWYUBAECT SJIEKTPOHHYIO MJIOTHOCTH B OPTO- U Mapa - MoJio-
xenue, a NO, — rpymnna B MeTa- mosio’keHue (3TO MOKa3aHo Ha puMepe
aMHUHOOEH30J1a U HUTPOOEH30J1a).

HckimroueHne COCTaBIISIIOT rajJoreHsl. Benencreue npeodnaganus
OTPUIATEILHOTO UHIYKTUBHOTO 3(()EeKTa rajJoreHbl 1e3aKTUBUPYIOT
KOJIIIO U YMEHBIIAIOT CKOPOCTh PEAKIIUU MO CPABHEHUIO C HE3aMEIIICH-
HbIM OeH30JI0M. CYUTAIOT, YTO MOJOKUTEIbHBIN ME30MEPHBIN 3P (PeKT,
00YCIIOBJICHHBIN HEMOJEICHHON Mapon 3JIEKTPOHOB y TAJIOT€HOB, OKAa3bl-
BaeT CTaOMJIM3HUPYIOIIEE BIUSIHUE HA 00pa3yIOIINECs G-KOMIUICKCHI.
VYyactue HenoieIeHHOW Mapbl AJIEKTPOHOB TAJIONE€HA B CTA0MIU3aluU

WHTEpMeInaTa BO3MOXKHO TOJIBKO MPH aTake JIEKTPoPuiIoMm opTo- 1 mna-
pa — MOJIOKEHUHN KOJIbIIA, HO HE METa- MOJIOXKECHUM.
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[IpumMepsl: mpu XJIOpUpPOBaHUM ()EHOJA B YCIOBHUIX JJIEKTPOPUIHLHOTO
3aMeILIEeHHUS 00pa3yroTcsa opTo- U mapa-xjaopderon (OH-rpymma opu-
CHTHUPYET 3aMECTUTEIb B OPTO- U I1apa- IOJIOKCHHS.

OH OH OH
ClI
+Cl, —
N
I

dheHon o-xyopdenon n-xjnopdenon

[Ipu xmopupoBaHuu OEH30MHOM KHUCIOTHI B YCJIOBHUSX JJIEKTPO-
buabHOTO 3aMelieHus 00pa3yercsl OJIMH MPOAYKT. MeTa- XJIOpQeHOI
(COOH-TpyI1iia OpHeHTHPYET 3aMECTUTEIb B METa- IMOJIOKEHUE):

COOH COOH
— HCI
+ Cly —— Cl
OeH30liHast KUCI0Ta M-XJIOpOEH301HAs KUCIIOTA

Takum 00pa3oM, XHUMHYECKHE CBOMCTBA OPraHUYECKUX COCIU-
HEHUI 00YCJIOBJICHBI TUTIOM XUMHYECKOW CBSI3U, TIPUPOJION CBSI3bIBaE-
MBIX aTOMOB U MX B3aUMHBIM BJIMSIHUEM B MOJieKyJie. OTU (pakTophl, B
CBOKO OQYE€pEllb, ONMPEICISAIOTCA DJIEKTPOHHBIM CTPOCHHUEM aTOMOB M
B3aUMOJECCTBUEM WX aTOMHBIX  OpOuTasnei.

Bromornyeckue crocoOHocTH (TIPOSBICHNUS) COSNMHEHUN B
ONPENCIAIONIEA CTENEHU 3aBUCAT OT CTPOCHUS UX MOJIEKYII.
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Tabmura 5

BrnusiHue 3aMecTuTeNe B apoMaTHYECKOM SIJIp€ Ha PEaKIMOHHYIO CIIO-

COOHOCTh ¥ OPUEHTAIIHUIO AJIEKTPO(UIBHOTO 3aMEICHUS

Tun Bnmusaue  nHa | [Ipeobmanaromiee
3aMecTUTEeNH DddekTa | peakIMOHHYI0 | OPUCHTHUPYIOIIEe
CIIOCOOHOCTh | ICHCTBHE
3amecturenu | poaa
— NH,, — NHR, —NR,, |+M >> ++ +
— OH —1
-0 + M, +I ++ +
—NHCOCH; (-NHCOR) OpTO— I mapa—
— OCHs;, (-OR) +M >— | + +
— CH3 u apyrue ankuib-
HbIE TPYIIIbI + 1 +
— CgHs, — CH=CH;, tM>-1 |+
- F,-Cl,— Br,— | —1>+M | —
3amectutenu |l pona
—C=N, - CHO,
— COR, —COOH, —I,- M - -
—COOR,-SO3H MeTa —
—NR3", — CF3, — CCl4 —1 ———
—NO,, — N, -L-M |———
(+ + +)—akTuUBUpYyeET CUIBHO, (++) —yMepeHHo, ( — — —) —Ie3aKTUBUPYET

CHJIBHO
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1.5. Okuc/ieHne ¥ BOCCTAHOBJICHHE OPTraHUYeCKUX

coeIMHeHu

Peakiiuyu OKUCIIEHUSI U BOCCTAHOBJICHUS OTHOCSITCSI K YHCITy Hau-
0oJiee BaXXHBIX IPOIECCOB C Y4YaCTHEM OPTAaHUYECKUX COCIUHEHMUI.
Oco0eHHYI0 aKTyaJIbHOCTh UMEIOT MPOIIECCHl OKUCIICHUS, XapaKTEPHbIC
JUJISL dKUBBIX OPTraHU3MOB. [[0CTaTOUHO OTMETUTH, B YACTHOCTH, YTO MPHU
OKHCJICHUM OPraHWYECKUX BEIIECTB  MPOUCXOJIUT BBICBOOOXKICHUE
SHEPruu, HEOOXOAMMOMN JIA YAOBJIETBOPEHUS DHEPTETUUECKON I10-
TPEOHOCTH KUBOTHOTO OpPTaHU3Ma, 3TH PEaKIUM CIyXaT s MNpeBpa-
IICHUS MTHIIU B KOMIIOHEHTHI KJIETKH.

Kak w#3BECTHO, TpoOUECC OKUCAeHua — DTO OTAAa4a SJIEKTPOHOB
aTOMOM, MOJIEKYJIOM WM MOHOM; B NMPUMEHEHUWH K OPTAHUYECKHUM CO-
EAUHEHUAM IIPOLECC OKUCIICHUS BKIIFOYAET MEPEXOJ IIEKTPOHOB OT Op-
raHU4YecKoro cyocrpara (CyoCcTpaT - aTakyeMbIii KOMITOHEHT) K pearcH-
TY - OKACJUTEIO.

[Ipouecc eoccmanosenenus — NPUCOEAUHEHHUE DJIEKTPOHOB aTo-
MOM, MOJIEKYJION WJIM MOHOM - O3HAYaeT Iepenavy 3JIEKTPOHOB pearcH-
Ta OpraHnyecKoMy cyOcTpary.

CylecTBYIOT pa3HbI€ CIOCOOBI Mepeaayr JIEKTPOHOB OT OJHOM
MOJIEKYJIbI K APYrol. B OTHOLIEHUH OPraHUYECKUX COECHUHEHUMU Mpe-
00JIaJaf0IUM BapUaHTOM OKHMCJIEHMS SBISIETCS 83aumooelucmsue op-
2aHu4ecKo2o cyoveKkma ¢ KUciopooom, IpUBOJSILIEE, IO CYTH, K yeenu-
YEeHUI0 007U KUCaopooa 6 coeouHeHuu. B 5ToOM cilyyae OKHUCIICHUE
MOYHO MPEACTABUTh KaK BHEJIPEHHUE aToMa Kucyiopoaa no cesizu C — H

¢ oopazoBanuem C — OH cBsi3u. MHO# BapuaHT OKUCIICHUS] CBOJUTCS K

0e2uopupo6anuio, YT0O B KOHEUHOM UTOT€ TaKKe CIIOCOOCTBYET YBEJIH-
YEHUIO J0JIA KUCTIOPO/Ia B COCIMHEHUMU.
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[Iporecchl OKHMCIIEHHSI M BOCCTaHOBJICHUS CIIOCOOCTBYIOT TIpe-
BPAlICHUIO OJHUX KJIACCOB OPTraHUYECKUX cOoeauHeHuu B apyrue. Ilo-
CJIEIOBATEIIbHOCTh MPEBPAIIEHUN KOPPETUPYETCS PSIAOM YBEIUYCHUS
cmapuunHcmea QYHKUUOHATIbHBIX ZPYNR, ONPEICISIONIMX OCHOBHBIC
KJIACChl COEUHEHUH, a 3TOT PsAJl, B CBOKO OYEPElb, COOTBETCTBYET yBE-
JIMYCHUIO CIMENneHU OKUCIEHHOCMU COCOUHECHUIL.

[O] [O] [O]
YrieBoaopoa — CHUPT — OKCOCOeIMHEHHE — KapOOHOBasl K-Ta

Pazymeercsi, 3TOT psii JaeT JIMIIb camoe oOI1ee, MPUHITUITHAIBHOE
MIPEJICTAaBJICHUE O TOCJICAOBATCIHPHOCTH OKHUCIMTEILHO - BOCCTAHOBH-
TEJIbHBIX IPEBpAIICHUM OpPraHWYEeCKUX COeAUHEHUM. boiiee KOHKpeT-
HO Y MOJIPOOHO 3TU HPOIIECCH PACCMOTPEHBI HIKE.

OxuclieHNue OPTaHNYECKUX COCIUHEHUH MOXKET OCYIIECTBIIATHCS
IPSIMBIM METOZOM (HEMOCPEICTBEHHOE OKHCIICHHE), NI TPUMEHSIIOTCS
CTIIOCOOBI HETPSMOTO OKHUCIICHHUS, HapHUMep, XJIOPHPOBAaHUE C TOCIIe-
TYIOIIUM THAPOIH30M (TaKHE METOABI IUPOKO HCIIONB3YIOTCS B IPO-
MBIIIIJICHHOCTH).

OKHCIUTEIIIMA MOTYT CIYXKHTh KHCJIOPOJ, MEPOKCHIBI, a30THAS
KHCJIOTa, TaJlOTeHBI, TIEPOKCUKUCIOTHI, okcua Mapranma (IV), mepman-
raHaT KaJids, XpOMOBas KHUCJIOTa.

B ypaBHEHHMSX OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH ¢
y4acCTHEM OPTaHWYCCKUX COCIUHCHUN OKUCIUMENb YKa3bIBAIOT TIO-
pasHOMY:

a) O, — eclii OKWCJICHHWE MPOTEKAET MO JCHCTBUEM MOJICKYJISp-
HOTO KHCIIOPOJIa,

0) [O] — aTiM cuMBOJIOM 0003HAYACTCS aKTUBHBIA (aTOMapHBIN)

KHUCJIOPOJl, 00pa3ylonIuicsa M3 OKHUCIHUTENss B Mpolecce peakiuuu. B
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3TOM CjIydac MPEeBPAIICHUS CaMOr0 OKUCIIMTENS, KaKk MPaBHUJIO, HE KOH-
KPETU3HUPYIOTCS, TO3BOJIAS BBIACIUTH TJIABHOE COACPIKAHUE OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHOW PEAKIINH.

COOTBETCTBEHHO HCIOJIb3YIOTCS O0O3HAYCHHS 60CCHIAHOGUM -
J1ei:

a) H, — monekymspusiii Bomopon; [H] — aromapHbiii Bomopon,
00pa3yroIINICsS U3 BOCCTAHOBUTEIISA B IIPOIIECCE PEAKITUH,

OxucneHne CoeIMHEHUS IPOTEKAET TEM JIeT4e, YEM CHIIBHEE €ro
TEH/ICHIIHS K OT/Ia4ue DJIEKTPOHOB.

[To crmocoOHOCTH K OKHCIICHUIO OPTaHHYECKHE CYyOCTpaThl MOYKHO

PACIIOJIOKUTD B CICAYIOLIUE PSABL:
. R-H < R-OH < R-NH,

AJIKAHBI CHI/IpTI)I AMHNHBI
|
. —CH; < —(|:H2 < —?H I
IICPBHUYHLIC BTOPHUYHBIC TPCTUYHLIC

ATOMBI yIJiIecpoJa aTOMBI YIUJICpOoJda daTOMBI YIJICPOda

1. —¢—¢— < >C=CL
aToM yriepoja B aToOM yrjepoja B
Sp° — rHOpHUAN3AIIH Sp” — ruGpHAM3aLMH

CrocoOHOCTh K OKHCIICHUIO YBEIIMUUBACTCS

[
L

Aakanbl. W3 yucna opraHMyecKnx COEIUHEHUH, T0JIBEPraro-
IIMECs] OKUCJICHHIO, HaCBIILIEHHBIE YTJIEBOAOPOJIbl - HAO0JIee mpPyoHO
OKucaauueca coeOuHeHus. JJaxxe CHIbHBIE OKUCIUTENN MPU KOM-
HATHOW TEMIIEpAType Ha aJIKaHbl HE IEUCTBYIOT. 1 OKUCIIEHU aJIKa-
HOB HEO0OXOJMMBI 00JIee )KECTKHE YCIOBHUS, HaPUMEp, OKUCIICHUE TO-
psiuer XpoMOBOU cMechio. [Ipu cropannu yrieBogopoI0B IMIPOUCXOIUT
UX TIOJHOE OKHMCJIEHHE C 00pa30BaHUEM OUOKCUOA 8000p00a U 800bl U
BBIZICIISICTCS OOJIBIIOE KOJIMYECTBO TEILIOTHI (IIpomaH - OyTaHoBas

CMCChb, ITPUMCHICMAA KaK OBITOBOU ra3, UCIOJb3yCTCA KaK HCTOYHHK
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TeIU1a ¥ SHeprun). IIpu HEMOIHOM OKHCJICHHH aJIKaHOB IOJTy4aeTCsl Ha-
OOp pa3HBIX KHUCJIOPOACOAEpKAIUX coenuHeHui. ITpakTudyeckoe 3Ha-
YEeHUE HMEET TOMOJIMTUYECKOE OKHCJICHUE ajKaHOB B KOHTPOJIU-
PYEMBIX YCIOBUSX MPU HEJOCTATKE KUCIOPOJAA B Ta30BOM WIIM KUJIKOM
(dazax. OKHCIICHHE aJKaHOB B JMCUOKOIU ¢ha3e TPOTEKAET C paclierie-
HUEM YTJIEpOJ — YTJIEPOAHBIX CBsI3EH U 00pa3oBaHUEM CMECH KapOOHO-
BbIX KHUCJOT. JKuakoga3Hblii MPOIECC UCTOJIb3YETCSl B MPOMBIIIICHHO-
CTHU JUIsl TIOJIYYEHUSI YKCYCHOU Kucaomsl u3z Oymana. Peakuys okucre-
HUS TIPOTEKAET MO IEMHOMY PaJUKAIBHOMY MEXaHH3MY C MOMOIIBIO
N00aBJIIEMBIX B PEAKIIMOHHYIO CMECh MEPOKCUIIOB, 00pa3yIOLIUX paau-
KaJibl MpU JEHCTBUU TeMmepaTypbl WIH (DOTOXMMUUYECKOIO BO3JICUCT-
BUs (IPUBOJMTCS JIMIIb CXEMa peakiuu 0e3 MeXaHW3Ma MPOTEKaHUs
peaKun):

CH;- CH, - CH, — CH3 + (0,,150-200°C, 30-90 arm) 2 CH;COOH

OyTaH YKCyCHasi KMCJIOTa

IIpu okuciieHUY Memana HEAOCTATOYHBIM KOJIUYECTBOM KHCJIO-
poJia MOJIyYaroT CHHTE3 — ra3 (CMech BOJOPOJia U OKCHJIOB YIIIEpPoa),
KOTOPBIN 3aTE€M HCHOJIb3YETCS JIA MOJYYEHHS] METHJIOBOTO CIIUPTA,
dbopMabaeruaa, MypaBbHHON KUCIOTHI (CITOCOO0B TOTyUEHHUS dTUX
MPOAYKTOB B MPOMBIIIJIEHHOCTU MPSIMBIM OKUCJICHUEM METaHa MoKa

HeT). CH, +%,0, — CO+2H,

CO +2H, —> CH3;0H (metanon)
CH;OH + '/, 0,— H, + H— CHO (popmainsaerux)

Henpamoe oxucnenue ankanog NMpOBOJUTCS B JBE CTAIUU. IO-
Jy4€HHE MOHOTAJIOTEHIPOU3BOAHBIX C MOCIEAYIOIMIUM UX THAPOIU3OM.
Yaiie Bcero npoBOAsT XJIOPUPOBAHUE UM OPOMHUPOBAHKE AKAHOB, pe-
aKIMKM MPOTEKAIOT MO PAJUKAILHOMY MEXaHH3MY. XJIOPUPOBAHUE ajl-
KaHOB MPOBOJIAT B KUAKON MM TazaoOpa3Hoit pazax. [Tpu BrICOKUX

TEeMIIepaTypax XJIOPUPOBAHUE IPOTEKAET HEUZOMPATENBbHO IS TIEp-
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BUYHBIX, BTOPUYHBIX U TPETHUYHBIX aTOMOB yriiepoaa. DoToxumuue-
CKO€ XJIOpUPUPOBAHME MpU 00Jiee HU3KOW TeMmrepaType MPOTEKAET C
OoJibIlIel M30UPATEILHOCTHIO, JIETYe MPOTEKAIOT PEAKIUU 3aMEICHUS
BOJIOPOJIa y TPETUYHBIX aTOMOM yriepoaa. B mpomane B Oouiblieit
CTENECHU PaJMKaIbHON aTake XJopa MOABEPraroTCsi BTOPUUHBIE aTOMBbI
yTiiepoja, 4eM MepBUYHBIE:

h
CH; —CH,—CH; + Cl, —' CH;—CH,—CH,CI + CH; —CHCI-CHj
MPOTaH 1-xnopnponan 2-XJIOpTIpOIIaH

BBIXOJ] 40% 60%

BpoMupoBaHue nporniaHa B MSATKHX YCIOBHUSX IMPOTEKAET HaIpaB-
JICHHO, 00pa3yercs MPaKTUICCKH JHIIb 2-0pomiponiad (97%).

Jlanmee mpy B3aMMOZCHCTBUN TaJOr€HaaIKaHOB C BOJHBIM PacTBO-
poM 1esoun (peakitus HyKIeoOPHILHOTO 3aMeIeHus) 00pa3yroTcs
CIIMPTHI:

H,O

RBr + NaOH —— » ROH + NaBr
CIIUPT

AJIKEHBI JIETKO OKHCJISIOTCS MHOTUMH OKHCIHTENsIMH. [Ipy msr-
KOM OKHCJICHHH pa3phIBACTCS T - CBS3b, HPH TIYOOKOM OKHCJICHUHU
MIPOMCXOJIUT Pa3phbiB CBSI3M U T, - K G - CBSI3EH, B pe3yibTaTe o0pasy-
IOTCSI CBSI3M C KUCJIOPOAOM. BO3MOKHBIMU TPOYKTAMHU OKHUCIICHUS aJl-
KECHOB MOTYT OBITh 3MOKCUObL, BUYUHANbHbIE ( YV COCEOHUX aAMmOMO8)
OUOTIbL, ANbOe2UObl, KeMOHbL, KAPOOHOBblE KUCIOMbL, OUOKCUO Ylepo-
oa. IIponykThl, oOpa3yromuecs: Ipu OKUCICHUHN 3THJIEHA KHUCJIOPOJIOM
BO3JIyXa, 3aBHCST OT BHJIa TPUMCHSICMBIX KaTaIH3aTOPOB.

OxwucieHne aJKeHOB B 9HOKCUObL TIPOUCXOIUT IO ICHCTBHEM
MIEPOKCUKUCIIOT — TEPOKCHOEH30MHOM (CeHs — C\— O — OH),
MEPOKCUYKCYCHOM KUCIIOTOM, KUCIOPOJIOM BO31yXa O

Ha cepeOpssHOM KaTaIu3aTope. DMOKH/IbI COACPIKAT HAMPSDKCHHBII
TPEXUJICHHBIN LUK, /C\_/C ™ KOTOPBIN MpeCTaBsAeT COOOM MOUYTH

PaBUIILHBIN TPEYTOJIBHUK C CUIBHO Je(hOPMUPOBAHHBIMU BaJICHTHbI-
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MU yTJIaMU U TOJIbKO C YaCTUYHBIM MEPEKPHIBAHUEM aTOMHBIX OpOUTa-
JIeH, TakoW IUKJI JIETKO PACKphIBACTCA NMPHU aTake HYKJICO(UIbHBIMU
peareHTaMu. OJIEKTPOJAOHOPHBIC 3aMECTUTEIW MpPH JBOMHOM CBSI3U
YBEJIMYUBAIOT, & JJIEKTPOHOAKIENTOPHBIE 3aMECTUTEIINA 3aMEJIAIOT pe-
AKIUIO STTOKCUIUPOBAHUS.

BaxHO€ NMPOMBILIIEHHOE 3HAYEHNUE UMEIOT IHOKCUOBL IMUTIEHA U
€20 nPou3600HBIX, KOTOPHIE MOJYYArOTCSA IPU OKUCICHUN KUCI0POOOM
6030yxa Ha cepeOpsIHOM KaTaau3aTope:

H,C—CH,
e

1 Ag, 300°C
H,C =CH, + & O, ° > \O

DTUJIICHOKCH]I

DOIOKCH/IBI — IIEHHBIC TPOMEKYTOYHBIC TIPOIYKTHI IS TOJydEHUS
OpraHWYECKHX COCIWHECHHH Pa3HOOOpa3HBIX KJIACCOB, B TOM YHUCJE U
HOJTyYCHUs OMOJIOTMYECKH aKTHBHBIX COCAUHEHUH M SIOKCHJIHBIX I10-
JMMEPOB.

AJIKEHBI JIETKO OKHCIISIOTCS PaCTBOPOM HEPMAH2AHAMA KAUA B
HEUTpaNbHON I CIIa0OIIETIOuHON cpeze, 00pa3yloTcs eUyUHAIbHbIE
Ouopl. JTy PEAKLUIO HCIOJIb3YIOT KaK KAuecmeEeHHyl) peakyuro Ha
HEHACBIIIEHHOCTh COCIUHEHUS, T.€. Ha TPUCYTCTBUE OBOHHBIX WU
MPOUHBIX YTIIEPOJl - YIIIEPOIHBIX CBsI3€H, MPU MPOTEKAHUH STOW peak-
MU PO30BO-(PHOJIETOBAsI OKpacka pacTBOpa IMepMaHTaHaTa Kajus ucue-
3aeT, BBIMAJIaeT KOPUYHEBBIN ocagok okcuaa mapranina MnO; (IV). Pe-
akiusi oOeclIBEUMBAHWs pacTBOpa NepMaHTaHaTa Kalus mpu go0aBJie-
HUU HEHACBIIIEHHBIX COCAMHCHHMHM - HMEHHAs peakiivs, €€ Ha3bIBalOT
MSTKHM OKHCJeHHEeM 1o Barnepy (peakmms otkpbeita B 1898 T. pyc-

CKUM XUMHUKOM Baraepom):
3CH2 =CH, + 2 KMnO4 +4H20 —> (|:H2— CEHZ + ¢2KMnO4 + 2 KOH
OH OH »ranagnon-1,2
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[IpsiMoe OKuCIIEHUE ImuieHa KUCIopoa0M BO3/lyXa B MPUCYTCT-
BUM COJICH MaJUIaJIusl U MEAU MIPUBOJUT K MOJYYEHUIO a1b0ecuoa - ITa-
Hays (YKCYCHOTO ajibJeThIa):

H,C=CH, +20, = CH3CHO
OTCH 3TaHaJlb
T'omonozcu 3munena B 3rux yCIOBUSAX MPH OKUCICHHH 00pa3yroT

KémoHbul.
Oxucnenue IMPpOMNMUJICHA KUCJIIOPOM BO31yXad HAJ OKCUIAOM MCIU

(11) mpu 300°C npUBOAKT K MOIYYEHHUIO aKpoJIeHHa (IIPOICHAD), a 3a-

TEM — AKPUJIIOBOM KUCJIOTHI:
0 0,
CH,=CH-CH; —CH;=CH-CHO — CH; = CH - COOH
MpoIaHaib aKpwJIOBas KHACIJIOTA

/Kecmkoe oxucnenue ankenog ¢ paspblBOM JIBOWHOW CBS3U MPOUCXO-
JWUT TIpY JCUCTBUU HAa HHUX CHJIBHBIX OKUCIHTENel (mepMaHTaHaTr Ka-
vsi, OmxpoMar Kayims B Kucioi cpene, okeun xpoma(VI1), azotHas ku-
CJIOTa) MpU HarpeBaHuU. [Ipu KECTKOM OKHCIICHHH BMECTO allbJCTHIOB
0o0pa3yroTcsi KapOOHOBBIE KHUCIJIOThI, KOHIIEBAas METUJICHOBAas rpymna =
CH;, oxucmgercs 1o CO;, TpeTUUYHBIE aTOMBI Yriepoaa Npu ABOWHOU

CBSI3U OKHUCJISIIOTCS B KapOoHUIbHYI0 rpynny C=0:

K>Cr,07, H,SO,

CH3—p:CH—CH3 >CH3—(|3:O + HOOC - CHj
CHa CH;
alleTOH YKCYCHasl KUCJIOTa
KMnQO,, H;0"
CHgCH(CHZ)g,(lZHCH = CH,— CH3;CH(CH,)3 (T,HCOOH + CO,
CH; CH;
3 - METHJIOKTEH 2 - METHWJITENITAaHOBAs KUCJIOTa

AJIKHHBI JIETKO OKUCIISIOTCS] PA3JIMYHBIMU OKUCIIUTEISIMU - TIEpMaHTa-
HATOM KaJsl B KUCJION WJIU MIEJIOYHOU cpefie, OMXpoMaToM Kallus B

KHUCJIOU cpefe, 030HOM. [Ipu OkHuCIeHnn TporHas CBSI3b PACHICILISIETCS,
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MIPOAYKTAMHU OKHCIICHUS SBJISIOTCS KapOOHOBBIE KMCIOTHI, @ aTOM YT~
JIepoJia C KOHIIEBOM TPOMHOU CBsI3bI0 OKUcsaeTcs 10 COy:

KMnO,, HO", 25°C

CH3CH2CH2C =CH > CH3CH2CH2COOH + C02
IICHTHH MacJsiHasl KMCI0Ta
KMnO,, HO", 25°C
CH;CH,C = CCH,CHg5 » 2 CH;CH,CH,COOH
FeKCHUH -3 MacisgHasg KHUCJIoTa

HpH OKUCJICHUHU AJIKWHOB PACTBOP népMaHcanama Kajiun obec-
OBCYUBACTCA, ITO3TOMY PCaKIHA OKUCICHUA AJIKUHOB IICPMAHI'aHATOM

KaJaus SIBJISICTCS KAUeCmeEeHHOll peakuueﬁ Hd HEeHACbIUIEHHOCMD.

beH30J1 10 OTHOIICHHUIO K JICHCTBUIO OKHUCIMTEICH MPOSIBISET
CXOJICTBO ¢ ankaHaMH. OTIMYUTENIbHON uepToi OEH30JbHOTO KOJbIIA,
MPECTABIAIONIETO 3AMKHYTYIO COMPSKEHHYI0 CUCTEMY — YEpPEOBaHUE
JBOMHBIX M OJIMHAPHBIX CBS3€H, SIBJISIETCA YCTOMYMBOCTH K PEAKIIHSIM,
KOTOPBIE MPUBOMAT K MOTEPE apOMATUYHOCTH, PEAKIUSAM OKHCIICHHS U
npucoequHeHUsl. B OOBIUHBIX YCIIOBUSX Ha OCH30J1 HE JCHCTBYIOT Ta-
KUE CWIbHBIE OKHUCJIUTEIW, KaK a30THas KHUCJIOTa, XPOMOBas CMECH,
MepMaHraHaT Kajausa. B jKeCTKuX yCIoBMSIX B MPUCYTCTBUU OKCHJZIA Ba-
Haaus (V) OCH30J1 OKUCIISIETCS B MaJICMHOBBIM aHTHIPHUA (MajJCHHOBBIN

AHTUAPUI UCITOJIB3YCTCA IJIA ITOJTYUCHUA HOJ'II/IB(prHBIX CMOJ'I).

it P
0
/C\ 0O,, V,05, 450°C /C\
Hﬁ) (llH > H(Hj 0 +2CO, +2 H,O
HC\ /CH HC\ /
¢ | f
H Oen3zoxn O MaJeuHOBBIN aHTUIPUT

AnKunbéen3ovl, y KOTOpbIX ¢ 0EH30JIbHBIM KOJIBIIOM CBSI3aHa

nepsuyvHas uiu emopudHas aJIKUIbHBIC I'PYIIIbLI, OKHUCIIAIOTCA HICJI0Y-
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HBIM PacTBOPOM MEpMaHTaHaTa KaJusl B COOTBETCTBYIOIINE OCH30MHbIC
KHUCIOTHL. B 60k060M padukane, HE3aBUCUMO OT JJIMHBI LIETIHA 3TOTO pa-

AUKaJIa, OKUCJICHUIO BCCT A IOABCPIracTCA a'YFHGPOHHBIﬁ aTOM.

o 1)KMnO,, HO', 2) H*

+ CO, + 2H,0
STHJIOCH30JI OeH30MHas1 KUCJIOTa
o 1)KMnO4, HO-, OOH

CH(CH3); ——
+ 2CO, + 2H,0

I/ISOHpOHI/IJ'I6CH30J'I OeH30MHas KUCJI0Ta

(CHz)3 —%—

TpeTOyTUI0EH30.1

TpernunbIe aNKUIBHBIC TPYIIIHI MPAKTUYECKHA HE OKUCIISIIOTCS B
ITHX YCIIOBUSX.,

BeH30,1 1 ero roMOoJIOrH IIPH TOJKUTAaHUH TOPST B aTMochepe Ku-
CJIOPOJIa BO3ayXa KONTAIIAM INIAMECHEM:

2 C6H6 +15 O, = 12 CO, + 6 H,0O

IlepBUYHbIe ¥ BTOPHYHBIE CIHMPTHI 10 CPAaBHECHHIO C YIJIEBO-
JOPOIaMH OKHCIISIOTCS B OoJiee MATKHX YCJIOBHSX. B KadyecTBe OKwcC-
JMTENICH CIUpTOB MOXHO wucmonb3oBath (K,Cr,0,+H,SO4) - xpomo-
Byto cMech, (KMnO4+H,SO,4) - mepMaHraHaT Kajius B KUCJIOW cpejie,
KHCIIOPOJ BO3/IyXa B PUCYTCTBUH KaTaIM3aTOPOB (MEIH, IUIATHHEI).

Ilepsuunvie cnupmeut ¢ ymepenHbM BeixoioM (70%) okHCIISIOTCS
IPU KUAIIAYEHUNU XPOMOBOW KUCJIOTOW B aJibACTUIbI. [[€MCTBUE OKUCIIN-
TEJS HANpPaBJISICTCS] HA TOT YIJIEPOJHBIH aTOM, KOTOPBIA CBS3aH C THI-
POKCHJIBHOW TPYNIION: CKa3bIBAETCA IMPUCYTCTBHUE aToMa KHUCIOPOAa B
cnupre. VIMEHHO, BIMSHUEM aToMa KHCJIOPOJa MOKHO OOBSCHUTH TOT
(daxT, YTO OKHCICHUE CITUPTOB HAIIPABJISAETCS MPEKIE BCETO B TO MECTO

MOJICKYIJIbI, I'IC OKHUCJIICHUC YK€ HAYATO, T.C. OKHCIIATOTCA BOAOPOIHBIC
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aTOMBI, COCIMHCHHBIC C TEM aTOMOM YIJepo/a, IpHU KOTOPOM HAaXOJHT-
csa ruapokcuiabHas rpynna (OH), (cBsa3b MeXAy KHUCIOPOAOM M BOJO-
poaoMm (OH), a Takke MeXAy KHUCIOPOAHBIM M YIJICPOJHBIMU aTOMaMU
(C—OH) B crmpTe MOJISIpH30BaHa, 3JICKTPOHHAS IIJIOTHOCTh MEXKIY aTo-
MaMH BOJOpOAa M yriepona, coeauHeHHoro ¢ OH- rpymmoi, cuibHO
IIOHIKEHA, U 3TO MECTO OJaroIpHUSITHO JJISL aTaK¥ KHUCIOPO/a).

H OH N- H,0 H
| ’/_\ [ : v
H;C- CH - OH +/0/— [ch —CH —L(_)_H_J — > H,C-C=0
3TAHOJI stapauon - 1,1 3TaHAJIb

B npuBeneHHOI cXeMe OKHUCJICHHUS 3TaHOJIa, B KBaJPAaTHBIX CKOO-
KaxX yKa3aHO BELIECTBO, KOTOPOE MOXKET 00pa30BaThCs MPU NPOTEKAHUU
peaKkIu, 3aTeM OHO TpeBpaimiaercs B 0ojee YCTOWYMBOE BEIIECTBO —
anbAETU, OTIIEIUISIS TPU 3TOM MOJIEKYJTY BOJBI.

Jl71s1 mpegoTBpaleHusl OKUCIICHUS albJACTUI0B B KUCJIOTHI aJlbJie-
TUAbI OBICTPO BBIBOJAT U3 PEAKIIMOHHON CMECH.

10/, H,CrO4 10/, H,CrO,
STHJIOBBIA CITUPT YKCYCHBIN aJIbJICTH/T YKCYCHas KHUCJIO0Ta

Bmopuunsie cnupmul OKUCISAIOTCS Jerye, 4YeM MepBUYHbIE, 00pa-
3YIOTCSI KemOHbl C XOPOIIUM BBIXOJOM. KeTOHBI — COequHEHUs, U30-
MepHble anbaeruaaM. OKHCIEHHE BTOPUYHBIX CHUPTOB MHPOUCXOIUT
AHAJIOTMYHO TEPBUYHBIX CIUPTOB. Tak OKHCIEHHE BTOPUYHOIO MPO-
MUAJIOBOTO CIHPTA MPUBOJUT K OOpa30BAHUIO MPOCTEUIIEr0 KETOHA —
areToHa, KOTOPBIH MIUPOKO UCIIOIb3YETCsl KAK PACTBOPHUTEND.

o O
CH; ~ C — CHg + [0/ — CH; ~ '~ CHy —  CHz— ¢~ CHj
H QH: 0

-

MPOMNaHOJI-2 pomnaHanon-2,2 NPOTIaHOH (aIleTOH)

B pe3ynbTaTe OKMCIEHUS CITUPTOB KOJIMYECTBO AaTOMOB KHCIIOPO-
Jla B MOJIEKYJIC aJIbJETUAa UJIM KETOHA OCTAETCS TAKUM K€, KaK U B MO-
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JIEKYJI€ UCXOJHOTO chupTa. Peakiusi OKUCIeHUs MO CYIIECTBY COCTOUT
B OTIIEIJICHUU OT MOJIEKYJbl CIIUPTa JBYX aTOMOB BOJIOPOJia U OKMC-
JICHUU X JI0 BOJIBI.

[IepBUYHBICE ¥ BTOPUYHBIE CHOUPTHI MPEBPAIIAIOTCA B COOTBETCT-
BYIOIIIME aJIbJIETUABI U KETOHBI MPU MPONYCKAHUW IIAPOB CHUPTA HAJ
KaTtaau3atopoM (B KadyeCTBE KaTajIM3aTOPOB HCIIOJIB3YIOTCS COEIUHE-
HUS Meau, cepeOpa, Xpoma WM IMHKa). Ha 3Toi peakumyu OCHOBaH

OJIMH U3 NPOMbIUITIEHHbIX cnocob6oes noJiy4ernus auemoHna.

ZnO, 380°C
(CH3)2CHOH EE— (CH3)2C =0 +H,

IIPOIAHOJI - 2 anetod, 90%

HecmoTpst Ha TO, 4YTO B MOJIEKYJIE ajbJeryujia adCOJIOTHOE YUCIIO
aTOMOB KHMCJIOPOJla B CPABHEHUH C MCXOJIHBIM CIIMPTOM HE YBEJIWYHBA-
€TCsl, albJACTUABI SABJISIOTCS OoJiee TIYOOKO OKHUCICHHBIMU COEIUHE-
HUSIMH, YEM COOTBETCTBYIOIIME UM CHUPTHI, TAK KAK MPOLIEHTHOE CO-
JepKaHue KUCIIOPo/ia B MOJIEKYJIe alibAeruaa OoJblie, 4eM B CIIUPTE.

Tpemuunsvie cnupmol yCTOWYMBBI K OKUCJICHUIO B HEUTPAJIbHOU U
IICJIOUHOU CPEJNE, UCMOJB3Yys 3TO CBOMCTBO, UX MOXHO OTJIMYUTH OT
MIEPBUYHBIX U BTOPUYHBIX CHUPTOB IO PEAKIMHU C pa30aBICHHBIM IIe-
JJOYHBIM PAcTBOPOM mNepMaHraHata Kaiaus. OKHCIECHHE TPETUYHBIX
CIIMPTOB UJET TPYAHEE U CIIO0KHEE U COMPOBOXKIACTCS PA3PbIBOM
C — C —cBs3m.

MSArKkuM OKHUCIUTENEM, TO3BOJISIOIINUM OKUCIUTh HNEPBUUH)IO
CIIMPTOBYIO TPYIITY B IMIPUCYTCTBUU KPATHBIX CBA3EH, SBJIAECTCS CIICIIU-
aJIbHO TIPUTOTOBJIEHHBIW JTUOKCHJ MApraHiia, ¢ €ro MOMOIIbI MOKHO
TOJIMHEHACHIIIECHHBINA CIUPT PETUHOJI OKUCIIUTH B PETUHAIID.

CH,OH CH=0

MnO,, 20°C

_—

PECTHUHOJI pPE€THHAJIb
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Jlezuopuposanue cnupmoe — ocoObIi ciiydail ux okuciaeHus. [le-
THJIPUPOBAHHUE CITUPTOB CIYXKHUT NPOMBIULIEHHBIM CHOCOOOM NOJYYEHUS.
anvoe2udos u kemoros. IIporecchl MPOTEKAOT P BBICOKUX TEMIIepa-
Typax (330-350°C), B KauecTBe KaTaaM3aTOpa HCIONIL3YIOT METALIHYC-
CKYIO MEJb HJIK CMECh OKCHJIOB MEIH M XpOMa.

KaTaJIn3aTop 7 O
R - CH,OH » R-C-H +H,
MIEPBUYHBIN CIUPT aJbaerung

R - CHOH karamu3arop R-C=0 +H,
rd > o

R R

BTOPUYHBIN CITUPT KETOH

AJIbJIeTHIbI — OJTUH W3 HanOoJIee JIETKO OKHCIISIONIUXCS KIacCOB
OpPraHWYECKUX coequHeHuH. VX mpeBparieHus B KapOOHOBBIE KUCIOTHI
OCYIIIECTBIIAIOTCS TIOJ JEHCTBHEM OOJBIITMHCTBA OKUCIIUTEICH, B TOM
qHClIe KUcaopojaa Boszayxa. OOpasyromuecs KUCIOTH COJepKaT B MO-
JIeKyJIe TaKOE K€ YUCJIO YIJICPOJIHBIX aTOMOB, YTO M MCXOJIHBIC allbJe-
ruibl. Anboecuodvl — cuibHvle 6occmanosumenu. Jlaxe takue cnadbie
OKHUCJIMTENIH, KaK THAPOKCU] THAMMHHCepeOpa - peakTuB TosureHca
[Ag(NH3),]OH wnmu menodHoi pacTBOp TapTPATHOTO KOMILIEKCA MEIH
(Il) (peaxtuB dDenuHra), JErkO BOCCTAHABIWBAIOTCS albJCTHAAMH W

qacCTO UCITIOJIB3YHOTCS KAK KadeCmeEeHHble peaKuuu 01 06Hapyofceuu;l

anb0ecuOHOU ZPYNNbl:

RCHO +2 Cu(OH), —— ,Cu,0 + RCOOH +2H,0

AJIBJACTU ], KHCJIOTAa
RCHO + 2[Ag(NH3),]JOH — ;2Ag + RCOOH + 4NH; + 2H,0

KeToHbI 1OBOJIBHO YCTOWYMBBI K OKUCIIEHNWIO. KETOHBI HE OKHC-

JEIKOTCA KUCJIIOPOAOM BO3ayXaA, CJIAOBIMHM OKHCJIUTENSIMU M OKHCJICHHE
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KETOHOB OTJIMYHO OT OKHCJICHUSI alibAeTUJ0B. OKHCIeHHe KEeTOHOB,
BCJICZICTBUE MX HU3KOU PEAKIIMOHHOW CIIOCOOHOCTH MO CPAaBHEHUIO C
anbAeruaaMu, IPOTEKAET B KECTKUX ycloBusxX. [Ipu okuciaenun mose-
KyJla K€TOHA pacUICIUISETCSA: MPU ITOM MPOUCXOIUT PA3Pble Y2ine6000-
POOHOIl yenu B TIOJOXKEHUSAX, COCETHUX C KapOOHWIBHOM Tpynmoi, u
o0pasyeTcsi cmect KapOoHoebIx Kuciom (MOTYT 0Opa3oOBBIBATHCS KU-
CJIOTHl U KETOHBI C MEHBIIIUM YHCIOM YIJIEPOJHBIX aTOMOB, YEM HC-

XOJIHBI).
O + 3/0/ O /O
H;C —CH, —C CH, -CH; " H3;C —CH, —C OH + CH; - C - OH
MIEHTAHOH - 2 IPONaHOBas YKCYCHast
KHCJIOTAa KHACJIOTa
(.FHg O CH3 +2/0) CH3 /O CH3

H;C -CH C CH— CH; — HsC CH —-C-OH+O0O= C CHs3

2,4-ILI/IMCTI/IJIHGHTaHOH -3 2-METUJINPONAHOBasl MPOIIAaHOH
KHCIIOTa (areromn)

[TomyueHHbIE POAYKTHI OKUCIICHHSI KETOHOB TIO3BOJIAIOT JIEJIaTh
BBIBOJI O MECT€ pa3phiBa yriepoaHoil menu. Hampumep, ecnu mpu
OKHCJIeHUU OyTaHOHa-2 o0pasyeTrcs 2 MOJIb YKCYCHOM KUCJIOTHI — pas-
PBIB YIJIEPOJIHOM LENU MPOUCXOIUT MOCHE yriiepoaa KeTOHHOM Ipym-
Ibl, €CJIM 00pa3yeTcsl MPOIMaHoBask KUCIO0Ta U MypaBbUHAs, KOTOpas B
ycaoBusax omnbita okucigercs 10 CO, u HyO, To pa3peiB nenu mpo-
U30IIIeIT TIepe]] YTIepOoAOM KETOHHOM TPYIIIbI.

P +3/0/ ,OH
CHs—CE—CHz—CHg — 2CH3;-C=0
6yTaH0H -2 YKCYCHasl KHCJIOTa
OH OH
& + 3/0/ /
CH3—'— CH,-CH; —— H- C =0 + CH3-CH,-C=0
OyTaHOH -2 10/ MypaBbUHAS poTnaHoBast

CO,+ H,O xwuciora KHCJIOTa
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AMMHBI OKHCIISIIOTCSI JJOCTATOYHO JIETKO, KOHEYHBIMH MTPOJYKTa-
MU TOpU OKHUCJICHUU NepBUYHBIX aMUHOB RNH, sBisitoTcs HUTpOCO-
enunenust RNO,. Anudartuyeckre u apoMaTUUYE€CKWE€ aMHUHBI MOTYT
OBITh OKHUCJICHBI MIEPOKCUKUCIOTAMU WJIM TIEpMaHraHatoM kanus. Jler-

KO OKHUCJIIAIOTCA IICPBUYHBIC aMHWHBI C TPCTUYHBIMU aJIKUJIbHBIMHU pain-

KaJlaMU.
CHg CHs  kmno, CH, CHg
CHg—(lj—CHQ—C—CHg—’CH3—|C—CH2—C—CH3
\H,  bm, NO,  CH;

2,4 4-TpuMeTunnieHTaHaMUH-2 2,2, 4-TpuMeTHII-4-HUTPOIICHTaH

JInst BbIACNIEHUsT OOPa3YIOLIUXCA NPOMENCYMOYHBIX TIPOLYKTOB OKHC-
JICHUSI aMUHOB — Mpou3BOAHBIX ruapokcuiamuia RNHOH u Hutpo-
3ocoenuHeHut RN=0 — ucnonp3ytoT crienuaibHbie TPUEMBI.

KapOoHoBble KHCJIOTBI — TMPEAECIbHBIA MNPOAYKT IPOTEKAHUS
OKHCIIUTEIIBHOTO MPOLECCA, TOATOMY NATBHEHIIIEMY OKHCICHUIO MOYKET
MOJIBEPTaThCsl JIMIIb MYypaBbUHAS KHUCIIOTa BCIEACTBUE OCOOCHHOCTEU
CTPOCHUS M KUCIIOTHI C TPETUYHBIM ATOMOM YTJIEPOA B O.- ITOJIOKEHUMU.
Mypagvunasa kucioma, n3-3a OTCYTCTBUS YIIEBOAOPOJHOrO pajguKaia
B CBOEM COCTaB€, COJECPKUT KaK KapOOKCHIIbHYIO, TaK M KOHIIEBYIO Kap-
OOHWIBHYIO (aJThACTHIHYIO) TPYIITY, IO KOTOPOH JIETKO OKUCIISICT-

cs. A ,

0 O
H - COOH H-C-OH HO-C-H
MypaBbHHAS KapOOKCHIIbHAs KapOOHUJIbHAS
KHUCJIOTa rpyImna rpyIna

N3 popmyn BHUIHO, UTO MOJIEKYJIY MYpPaBbUHON KHUCIOTHI MOXHO pac-
cMaTpuBaTh KaK COYETaHHE KapOOKCHILHOW (KHCIOTHOH) TPYIIBI C
aTOMOM BOAOPO/IA WM aJIbJIETUIHOMN TPYIIBI C TUAPOKCUIOM, TIOATOMY

MypaBbHHasA KUCJI0TAa HAPAAY C TUIIMYHBIMU KUCIIOTHBIMHA CBOMCTBaMH



262

MPOSIBIIIET HEKOTOPBIE CBOMCTBA aJbJACTUIOB. TaK, MypaBbHHAsI KUCIIO-
Ta MOJOOHO albJerujaM JaeT PEaKUUI0 CcepeOpsSHOro 3epkaia, Mpu
TOM OH%) caMa OKMCJISIETCS 10 YTOJIbHOM KUCJOTBHI.

O
V] 7
HO-C -H + 2 [Ag(NH5),]JOH — HO-C — OH +2Ag, +4NH; +H,0
MypaBbUHAs yTOJIbHAs
KHUCJI0Ta KHCII0Ta

BoccranoBieHue — mpoiiecc, oOpaTHbI OokuciieHuto. /s Boc-
CTaHOBJICHUSI OPTaHMYECKUX COCIMHEHHM Yallle BCErO NMPUMEHSIOT 60-
00p00 B TIPUCYTCTBUH IeTEPOTeHHBIX KaTaIM3aTOPOB, THIPUILI METaJl-
JI0B M mpocTo akTuBbie Metaiuibl (Na, Zn).

Haubosee oOmiuii criocod BOCCTAaHOBJICHUSI HEHACHIIIEHHBIX YT-
JIepoJl — YIJICPOJHBIX CBS3CH — Kamaaumuueckoe cuopuposanue (B
3TOM CJIydae TOHSATHS BOCCTAHOBJICHHUE U THAPHUPOBAHKUE UICHTUYHBI).

AJIKEHBI, aJIKHHBI ¥ apOMaTUYECKHUE YTJIEBOJIOPOJBI M UX MPOM3-
BOJIHBIC MPUCOEANHSIOT BOJIOPOJ B MPUCYTCTBUU TOHKOM3MEIbYEHHBIX
MeTaJIOB (HUKENs, TUIATHHBI, TaUIaus) WK OKCHIOB MeTauioB. He-
HACBIIIEHHBIC YTIIEBOJOPOIBI THAPUPYIOTCS BOJAOPOIOM (Haa KaTayd-
3aTopaMu) C MOYTH KOJUYECTBEHHBIM BBIXOAOM. [Ipu 3TOM TpoOiiHBIC
CBSI3U THIPUPYIOTCS JIeTye, YeM JIBOMHBIC CBSI3H.

Ni, 100°C
CH,=CH, +H, —— CH3 — CH3
OTCH 9TAaH
Ni, 100-180°C

+3H, —
O€eH30II LIMKJIOT€KCaH

MOHGKYJIa HCHACBIMCHHOTI'O COCAMHCHUA MOXKCT COACPIKATb HEC-

CKOJIBKO q)YHKI_II/IOHaJ'H:HBIX rpyiuii, CHOCOOHBIX K BOCCTAHOBJICHUIO.
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ONBITHBIM NIyTEM HAaWAEHBI YCIOBUS, ITPA KOTOPBIX MOXKET CENEK-
THUBHO BOCCTAHABIIUBATHCS TOJIBKO JBOMHAS CBS3b:

H:CH — COOCHS H2 — CH2 — COOCH3
Pd/C, stanoxn
+ H, >
METHJIOBBIN (pup METHJIOBBIN 2up 3-heHuni-
KOPUYHOMW KHUCJIOTHI IIPONIAHOBOM KHUCJIOTHI

BoccranoBneHnne kapOOHUIIBHBIX COSMHEHUN — alibJIETU/IOB, Ke-
TOHOB, CIIOKHBIX 3(HUPOB — MPUBOAUT K COOTBETCTBYIOIIUM CIIUPTaM.
[IpenapaTBHOE BOCCTAHOBJICHHUE KApOOHWJIBbHBIX COCAWHEHMM 4Yallle
BCEro IMPOBOAMTCS C IOMOIIbI0 ruapuaoB MeramtoB. LiH, LIAIH,,
NaH, KBH,. Peakuust nporekaer kak HyKJI€O(DHIbHOE NPUCOETUHEHHE
10 KapOOHWJILHOW TPYIIIIE:

LiAIHg4, adup
= CH - OH
g |
CH3 CH3
areTopeHoH 1-benmnaTanon

I'uapupoBanue sBIIETCS YK30TEpMUUECKON peakuuen. 1o 3Haue-
HUIO TEIUIOT TUAPUPOBAHUSA MOKHO CYIUTh 00 OTHOCHUTEIIBHON yCTOM-
YMBOCTHU HEHACHILLIEHHBIX COCIUHEHUM:

Ha ocHOBaHMU TMOJIY4YEHHBIX JAHHBIX OBLIO YCTAaHOBJIEHO, YTO
yeM 0oJiee 3aMEIEHHBIM SIBJISIETCA aJIKEH, TEM 0OoJiee OH CTaOMJIEH, U,

CJIEOBATEIIBHO, JIETYE THIPUPYETCH.

(CH3)2C:C(CH3)2 > (CH3)2C :CHCHg > TpaHcC- CH3CH:CHCH3 >
> 11C- CH3CH = CHCH3 > CH3CH = CH2 > CH2 - CH2

TCPMOINHAMHNYCCKAs CTaOWJILHOCTD YMCHbLIIACTCAA

[
>
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KoHTpoub 3HaHMH 110 TEeMaM
«Teopernyeckne OCHOBbI OPraHUYECKON XUMUM»

1. K xakoMmy Kjaccy OTHOCHUTCS COCAMHEHHE, COJIepIKalllee CISAYOIIHi
Ha00p GYHKIIMOHAIBHBIX TPYII. THAPOKCWIbHAS W KapOOHWJIbHAS,
aMUHOTPYIIA U TUIAPOKCUIIbHAS,  KapOOHWJIbHAS U CYJIb(POrpymIa;
cyabdorpynmna u kapookcuibHas. [IpuBenure mpuMepbl COEAUHEHUN U
HA30BUTE UX.

2. B ueM 0coOO€HHOCTh Ha3BaHMS ApPOMATUUYECKUX CTPYKTYp MO CpaBHE-
HUIO C OOBIYHBIMHU KapOouukianmueckumu? Hamummure dopmynsl cie-
AYIOINIUX  COCOUHCHWM:  a) IUKJIOTeKCAaHOI W THIPOKCHOCH30II;
0) HMKIOreKcancyib(okucaora U cyiab(GoOCH301; B) KapOOKCHOEH30JI
U IUKJIOTEKCAaHKapOOHOBas KuciioTa. Kakoe coemUHEHHE OTHOCHUTCS K
apOMAaTHYECKUM CIHUPTAM. OPTO-TUTHAPOKCHOCH30JI WM (PEeHuIMeTa-
Hou? [ouemy?

3. llate onpenenenue (GyHKIMOHAIBHOW Tpynibl, npumepbl. Kak y4u-
THIBAETCA CTAPIIMHCTBO (PYHKIMOHAIBHOM TPYNIBI IPU COCTaBICHUU
Ha3BaHus coequHenws (npaswmwia MIOITAK). HasaTts coennaeHus:
HO-CH,—- CHO; HO-CH,-CH,—CH,- COOH; HO- CH, - CH,—Cl.

4. Kakue BelllecTBa HAa3bIBAIOTCS M30MepaMu? Hanmummre CTpyKTypHBIE
dbopMysbl U30MEPHBIX YriaeBo0poaoB coctaBa CgHyy, ykaxkuTe nzome-
pBI, ColieprKalllie TPETUUHBIE aTOMBI yriiepoja. HazoBute s3Tu yrieBo-
nopoasl o cucrematnaeckor Homenknarype MIOITAK.

5. Kakue BemectBa HaszbiBaloTcsi u3omepamu? IlpuBenure Gopmyssl
BCEX H30MEpPOB JEKaHA, HE HMMEIOIIUX YETBEPTUUYHBIX YTIIEPOJHBIX
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aTOMOB, HO COJEPXKAIIUX B CAMOW JIIMHHOM IENH NSITh aTOMOB YTJIEPO-
na. HazoBute nx no cucremarnueckon Homenknarype MIOITAK.

6. Kakue coenquHeHus XUMUYECKU OOJIe€ aKTUBHBI: aJKaHbl WM aJIKe-
Hel? [loyemy? HammcaTh peakiuu XJIOpUpPOBaHWSA dTaHAa M OITUIICHA,

yKa3aTh YCJIOBHMS W MEXaHWU3Mbl NMPOTECKAHUA PEAKIWH, HA3BaTh MPO-
JYKTBI.

/. YTo Takoe COMpsIKEHHbIE CUCTEMBI CBs3ei? MIMeroTcs in OHM Y clie-
JYIOIIHX YTICBOJIOPOIOB: a) eHTaaucHa-1,4; 0) BUHMIOCH30a;

B) aJUIMJIOEH30J1a; B) 2-METUINCHTaaueHa-2,47?

8. KoBasieHTHas CBsI3b, THUIIBI KOBAJIEHTHON CBs3U. CTpOEHHE G - U T-
cBsa3u. Ha mpumepe mpornana ¢ MoMOIIbI0 aTOMHBIX OpOUTaie Tmoka-
3aTh NPUPOJY G - CBSA3U B 3TOM COEIUHEHUU. Bece mm G - CBA3M B IIpO-
IIaHE PaBHOILICHHBI?

9. ApomaTu4HOCTb, omnpeneiacHue (mpaBuiao Xriokkens). OcoOeHHOCTh
XUMHUYECKHUX CBOMCTB apoMaTHUEeCKUX coeauHeHuil. [IpuBectu npume-
pHL

10. 1300pa3uTh CcMEIICHHE SJIEKTPOHHON TIJIOTHOCTH B KOJbIE OCH-
30MHOW KHUCJIOTHI U TOJYOJId, YUYUTHIBAsI OPUEHTUPYIOLIYIO0 NPUPOIY 3a-
MecTurened. Hanucarh peakuuu HUTPOBAHUSA YKa3aHHBIX COCIUHEHUM
(B ycmoBusiX M30BITKa a30THOM KHCIOTHI). Ha3BaTh momydeHHBIC CO-

CANHCHUAI.

11. N300pa3uTh CMEIIEHUE 3JICKTPOHHON IUIOTHOCTH B  MOJIEKYJax
HUTPOOEH30JIa U aHWJIMHA, YYUTHIBAS OPUEHTHUPYIOIIYIO TPUPOAY 3a-
Mecturteneil. Hanucats peakiuo OpoMUpOBaHUs YKa3aHHBIX COEIUHE-
HUH (B ycloOBUSAX HM30bITKa OpOMHOW BOjBI). Ha3BaTh MONy4YCHHBIC CO-
CIUHECHUS.
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12. Tlosicauth cyTh (Ha TpuMepax) mpaBuia 3ailieBa, npaBmia Map-
KoBHHMKOBA. [lomyuuTh OyraHon—2 u3 2—0pom-2 MeTuiOyTaHa, NpUBeC-
TH CXEMbI PEAKIHH 110 CTAIUSIM.

13. B ycioBusix 35eKTpoOUILHOTO 3aMEIICHUST MPOBECTH PEAKIIUIO aJl-
xkuupoBanus (peakius Opunens-Kpadrca) Ha mpuMepe B3aUMOJICHCT-
BUS XJIOPATaHa ¢ HUTPOOEH30J0M | TOdyosoM. [IpuBectu cxemy peak-
IIUY, MEXaHWU3M, Ha3BaTh MPOYKTHI PEAKIIHH.

14. Kakue cucTteMbl Ha3bIBAIOTCS COMPSIKEHHBIMHU? TT,7T- COMpPSIKEHNE,
p,T- conpsikeHnue. Kakoil 251eKTpoHHBIN 3 (PEKT UMEET B CBOECH OCHOBE
conpsikeHue cBs3en? OxapakTepu3oBaTh COIPSXECHUE CBSI3EM B MoJie-
Kylax OyTagueHa W aHWIMHA U HAMUCATh PEaKIMU OPOMHPOBAHMS
ATUX COCIMHEHHM; HA3BaTh MPOIYKThI PEAKIU.

15. IlpuHiMnuanbHass OCHOBA CHUCTEMAaTHYECKOM  HOMEHKJIATYPbI
HNIOITAK. B kakom mopsiike yKa3bIBalOTCA COCTAaBHBIE YacTH Ha3Ba-
HUA? B Kakux ciydasx HY>KHO YYUTBHIBATH CTApIIMHCTBO rpymm? Ha-
3BaTh 1o cucrematuueckot Homenkiarype: CCl3 — COOH,

CHs— CONH,, CH; - CH,-NH,, HO - CH, - CH, — COOH.

16. Yka3ath TN ruOpuaAn3alud opOUTaseil yriiepoJAHbIX aTOMOB B O€H-
3o0jie. OOBSICHUTL TIPUPOAY G- U T-CBsA3UM B OeH3ojie. Kakas cucrema
HA3bIBACTCS COMPsDKEHHONW? B ueM 0COOEHHOCTH COMNpPSKEHHOW CUCTe-
MbI? B Kakux yclIOBHUSIX MOXXHO MPOBECTH rajJOreHUpOBaHHE OeH301a?
Hamnucath COOTBETCTBYIOIIUE YpaBHEHUS pPEaKIMi W Ha3BaTh MPOIYK-
THI.

17. Hanmucathb cTpyKTypHBbIE (hOPMYJIIbI YTIIEBOJAOPOIOB:
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2-METUJI-9-3TUJI-TeNTUH-3, OyTraaueH-1,2; 2,4-nuMerwnneHraaueH-2,3;
reKCeH-5-nH-1;, auMeTHIaneTWIeH, METHUIDTWIALICTHICH, 3THIDTHIIEH,
TUMETUIITUIICH (2 u3oMepa).

18. Hanucath GopMysbl CTPOCHUSI MPOMEKYTOUHBIX U KOHEYHOI'O MPO-
nykTa B cxemax: CHi-CHy-CHp-CH,-CHOH + Hy,SO,4 (-H,0) — A
A + Br, —> B; B + KOH u30. (ciuptoBsiii p-p) ->C; C+ Na— D,

19. Ha3BaTh KOHEYHBIN MPOAYKT PEAKIUU CIACAYIOIIUX IPEBpAIICHUI:
CHayaja 2- MeTWIOYTEH IMOJBEPIIN TUapaTalliu, TOTOM AETHapaTaluu

(mpaBuJ0 3aiieBa), HAMKUCATh CXEMBI PCAKIIUH.

20. Hamucath cxembl peakiuii 1 GopMyIibl CTPOCHUS MPOMEKYTOUHBIX
U KoHeuHoro npoaykta (A, B, C) B cnenyrolieii cxeme:

CH; -CH, -CH=CH; + HBr - A; A + KOH (compr. p-p) — B;
B + H,O - C.

21. Ykazarh, K KaKOMY KJIaCCy OTHOCSATCS COCIMHCHHS U Ha3BaTh UX 10
cucrematuyeckon Homenkiatype: CCl; — COOH, CH; — CONH,,
CH;-NH,, CH=C - CH, — CH;,

CH, = C (CH3) — CH,— CH(CH3) — CH3, CH3- CH,-CH(OH)-CHa.

22. Kakue mpenenbHbIE YIIIEBOJAOPOABI OOpa3yrOTCsS MPU HAarpeBaHUU
coJiei cooTBeTCTBYIOIUX KucIoT co menodamu:CHs-CH,-CH,COONa,

CHj3- CH,- C(CHj3),-COONa? Ha3paTth IONYYCHHBIC COCOMHCHHUS IIO
palMoHaIbHON U cucTeMarnyeckon HoMeHkiatype MIOITAK.

23. Hammucatb cTpykTypHBIE (JOPMYJIBI U Ha3BaTh MO CHCTEMATHUUECKOU
HOMEHKJIATYPE M30MEPBI I'ElTaHa C MATHK aTOMaMH yIJIepoJa B OCHOB-

HOW 1IETIH, COJIEpKAIIECH YETBEPTUUHBINA aTOM YIJIEPOA.



24. Kakue coenMHEHMS Ha3bIBAIOTCS MOHO(DYHKIIMOHANIbHBIMM, IOJIH-
(GYHKIIMOHAILHBIMY, TeTepOodyYHKIMOHAIbHBIMU? [IpuUBECTH TpUMEpHI,
JIaTh UCUEPIIbIBAIOIIUMA OTBET.

25. HanucaTh ypaBHEHUE pEaKIMU JETHApPATAUU CIACAYIOIINX CIHP-
TOB, YUUTHIBas NpaBujo 3ailieBa, U Ha3BaTh IMOJYYEHHbIC OJC()UHBI:

CH3-CH(CHsg)-CH,-OH; CH3-CH(CHs)-CH(OH)-CH,-CHs.

26. Kakas cBsi3b Ha3biBaeTCsi KoBajeHTHOU? [lossspHOCTH U MONsIpU3ye-
MOCTb KOBAJICHTHOM CBSI3H. NunyxktuBHBIM 3ddekt, ero BU/IBI.

[Tpumepsi.

27. Me3zomepHbiii ddext, monsrtue. Tumbl mezomepHOro sddexra.
['paduueckoe nzobpaxenne. M300pa3nuth CMEUICHUE 3JIEKTPOHHOU
IUVIOTHOCTA B KOJbIe O€H3aIbJeTHIa W OJTWIOCH30J1a, YYUThIBas
OPUEHTUPYIOLLYIO IIPUPOAY 3aMECTUTEIIEH.

28. Peakuus oOecupeunBanusa pactBopa KMnO, — kauecTBeHHas
peakuusi Ha oOHapykeHue ankeHoB. Ha mpumepe Oyrtena-1 Hamucathb
ypaBHEHHE PEaKlMM U Ha3BaTh MPOJYKT, KOTOPBIA oOpa3zyeTrcss B ATUX
ycioBusaX. K Kakomy Kiaccy COEAMHEHUN OTHOCHUTCS 3TOT MPOAYKT
peakium?
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OCHOBHBIE PEKOMEHJIALIMMH 110 BBIIIOJTHEHHUIO "
O®OPMJIEHUIO KOHTPOJILHOM PABOTHI

[IpucTtynaTe K BBIMOJHEHUIO KOHTPOJIHHON PabOThl MOKHO
JVIIb TOCJIE U3YYEHHS TUCUUILUIMHBI B COOTBETCTBUM C IPOTpam-
Moi. Heo0x0oauMO MOMHUTH, YTO MPOTpaMMa JTUCHUILUIMHBI €AuHAs
JJI CTYJICHTOB COOTBETCTBYIOIIETO HAIPABJICHUS IMMOJATOTOBKHA HE-
3aBUCUMO OT (hOpM OOyUEHHUS.

. KOHTPOJIbHAS paboTa SIBJISIETCS KPUTEPUEM TOATO-
TOBKH CTYJICHTa-3a0YHUKA K SK3aMECHAIIMOHHON CECCHH, IIOITOMY
JUIIb CAMOCTOSITEJIbHOE BBINOJHEHUE KOHTPOJIBHON paOOTHI SIB-
JISIETCS 3aJI0TOM YCIIEIIHOM Cauy 3K3aMEHa M0 TUCUUIINHE;

. BBHIOEpUTE CBOM BapUaHT KOHTPOJILHON pPabOThI B

COOTBETCTBUM C IocienHed  1upoil HoOMeEpa 3ayeTHOU

KHUXKKU;
. oOpatuTe BHUMAaHHME: HyMepauus
3alaHUil - 1O pa3jesam;
u Ha BOIIPOCHI, U3JIOKECHHBIC B 3aJlaHUX (TTOTHAS 3a-

MUCh BOMpoca o0s3aTebHa), CIEAyeT OTBEYaTh MO CYIECTBY,
HC IICPCIUCBhIBAA MHOT'OCTPAHUYHBIX TCKCTOB U3 KHUT,

. OJIMHAKOBO HEJOMYCTUMBI KaK TOJBKO TEKCTOBBIE
OTBETHI 0e3 opMyJsl U ypaBHEHUN peakiivii, TaK U OTBETHI B
BUJI€ GOPMYJ U YpaBHEHUM 0€3 TEKCTa;

. 3aJlaHMsl COCTABJICHbl TAKUM 00pa3oM, YTO OHH CO-
OTBETCTBYIOT OCHOBHBIM pazjiejiaM MPOTPaMMbl, TIO3ITOMY pe-

KOMEH]IyeTCS BBIMOJIHATh KOHTPOJIbHYIO pabOTy MO3TAIHO, IO
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Mepe N3ydeHHUs Pa3iacioB;

n CTyJ€HTaM, HE€ HMECIOIMHNM JOCTaTOYHOTO YPOBHS
MOATOTOBKH 1O XMMHUHU B 00bEME CpPETHEH IIKOJbI, PEKOMEH-
TyEeTCS TMPEABAPUTEIIPHO M3YYHTh YKa3aHHBIN KypcC IO TOCO-
OMSM JIJIS TIOCTYIIAIOIINX B BY3HI;

= B KOHIIE pabOTHl HEOOXOINMO yKa3aTh HCIIOJb30-
BaHHYIO JINTEPATYPY, IPOCTABUTH JIaTy BHITIOJIHEHUS PaOOTHI;

= HanOosee CIIOXKHBIE UIg Bac 3agaHus MOKHO BBI-
MIOJIHATH B TIEPHOJI CECCUU HA OCHOBE JICKITUH MIJIM KOHCYJIbTa-
UM PENOoJaBaTENS;

u paboTa mpeAcTaBisIeTCs Ha Kadeapy s IpoBep-
KU HE MO3JIHEE, YeM 3a IATh JHEH 10 DK3aMEHa;

n Ha TUTYJBHOM JHCTe (0Opasel] JAaeTcs METOIu-
CTOM 3a0YHOr0 OOy4YeHHUs])) HEOOXOJIUMO 00s3aTEIbHO YKa-

34Tb HOMCD 3a4CTHOM KHMKKHU.
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TABJIMLA 3AJJAHUM J1JI1 KOHTPOJIbHOM PABOThI

Ilocnemuss
nudpa HOMe-

pa 3a4EeTHOU

Howmepa 3amannu

KHMKKH
1,1, 2.2; 3.10; 4.16; 5.12; 6.1; 7.1, 8.;
0 9.12; 10,8; 11.20; 12.15; 13.16; 14.10;
14, 23; 3.9; 42; 513; 6.10; 7.2; 8.4
1 9.13; 10,4; 11.9; 12.9; 13.2; 14.13;
1,5, 24; 38; 43 5.14; 6.3; 7.4; 8.7;
2 9.4; 10.3; 11.2; 12.2; 12.12; 13.14; 14.4;
1,6; 2.1; 3.7, 419; 515, 64, 7.5 8.3;
3 9.3; 10,6; 11.7; 12.7; 12.12; 13.4; 14,7,
1,7, 2.6; 3.6; 4.5; 516; 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; 411; 51; 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; 4.8; 5.3; 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; 414, 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;145;




3AJIAHUSA 111 KOHTPOJIBHOM PABOTBI

Pazneua 1. BakHeilinue XuMH4ecKue MOHATHSA M 3aKOHBI

1.1 OcHOBHBIE 3Tanbl Pa3BUTUA ATOMHO-MOJIEKYJISIPHOTO YUCHUS
B XxuMuH. JaliTe onpeaeaeHrne OCHOBHBIM IMMOHATHAM: aTOM, MOJICKYJIa,
OTHOCUTEJIbHASI aTOMHAs W OTHOCHUTENbHAash MOJIEKYJIsIpHas macca,
MOJIb, MOJISIpHAS Macca.

1.2. 3akon coxpaHeHus Macchl BemectB M.B. JlIomoHOocOBa, ero
3HaYCHUE B XUMHUU. B3auMOCBSI3b MEXIy Maccod W DHEPrHe Mo
A.DVWHIITENHY.

1.3. 3akoH mocrtostHcTBa cocrtaBa. JlambToHMABIL. bepTomumabl.
[IpuBeuTe IPUMEPHI.

1.4. JlaiiTe onpenesieHuE YKBUBAJIICHTA MIPOCTOTO BEIIECTBA; JK-
BHUBAJICHTA CJIOKHOTO BelecTBa. Paccuurtaiite MOJISIpHBIE MacChl K-
BHUBAJICHTOB CJICIYIOIINX BEIIECTB: AJIFOMUHUHN; TUAPOKCU]T KaJIbITUS;
oprodocdopHas kuciora, cyibdar xpoma (I1).

1.5. 3akon ABoraapo. Crneactsue u3 3akoHa Aporaapo. Kakoit
00beM MpU HOPMAIBHBIX YCIOBUAX 3aHUMAIOT: a) KMUCJIOpOJ Maccou 4
rpaMma: aMmMuak maccou 51 rpamm ?

1.6. Uucno Aoraapo. CKOJIBKO MOJEKYJ COAEPKHUTCS B 3 MII
BOJIOpOJia MPU HOPMaJbHBIX ycloBUsAX? CKOJIBKO MOHOB HATpHUS CO-
nepxkurcs B 10 rpamMax ruipokcuia HaTpus?

1.7. Yucno ABoragpo. B kakom koymuecTBe (MOJIb) BeIIECTBa
cynb(daTa Kaius COACPKHUTCI: a) 3,01x10%° aromos KHuciaopoaa; 0)
3,01x10* aTomoB Kanus; B) 16 rpamMmoB cepbl?

1.8. [laWiTe omnpenesnieHWE SKBUBAJICHTAa IMPOCTOrO BEIIECTBA;

CJIO)KHOI'O BellecTBa. PaccuuTanTe MOJISIPHBIE MACChl SKBHBAJICHTOB
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clIenyomux BemiecTs: ruapokeun xenesza (I11); cepnas xucmota; Oa-

pH; HUTPAT aJTFOMUHUS.

1.9. ®ochop obpaszyer nBa pazIUYHBIX IO COCTaBy XJIOpHJA:
PCl; u PCls. DxBHBaNEHT KaKoro 3JIeMEHTa COXPAHSETCS B OTHUX CO-
€AUHEHUSX TOCTOSIHHBIM: (hocopa uiu xjaopa? OTBeT 000CHYMTE.

1.10. BriOepurte npaBuiibHBIC 3HAUYCHHUS DKBHUBAJICHTHBIX 0O0Be-
MOB KHCJIOpPOJia U BOJOPOJa NP HOPMAJIBHBIX yClIoBUsAX:  a) 11,2 i
O,u 224n1H,; 06)11,210,ull,2n1H,; B)56n10,ul1l1,21H..
OTBeT 00OCHYMTE.

1.11. OquHakoBa 1y MOJISIpHAsl Macca SKBUBAJICHTA JKEJe3a B CO-
enuHeHMsIX FeSO,u Fey(SO4)3? OTBeT 000CHYHTE pacueTaMu.

Paccunraiite MOJISIpHBIE MacChl SKBUBAJICHTA CIEAYIOIIUX CO-
equHeHuit: okcun yriepona (IV); yronpHas kuciora; kapooHaT Xpo-
ma(lll); ruapoxcua xpoma(lll).

1.12. PaccunraiiTe MOJSIpHBIE MAacChl SKBUBAJICHTA CIICIYOIINX
coeauHeHuit: oprodocdopHas kuciora; oprodocdar Oapus; OKCHUI
dbochopa(V), rugpokcu 6apusi.

1.13. Onpeaenutb MOJISIPHbIE MACChl SKBUBAJIECHTOB MeETAJljia U
cepsl, ecnu 3,24 r mertamna odpasyior 3,48 T okcuga u 3,72 T Cylib-
buna.

1.14. BelunucauTh MOJIIPHYIO MacCy SKBHBAJIEHTa AJIEMEHTA, OK-
CHJT KOTOPOTO COJEPKUT 22,2% Kuciopoa.

1.15. BpIlUMCINUTh ATOMHYIO MAacCy JBYXBAJIEHTHOI'O METajja U
ONpEeNeInUTh, KAKOW 3TO MeETasll, eciau 8,34 r MeTajlla OKUCIISIIOTCS
0,680 1 kuciaopoaa (H.y.).

1.16. Jlns pactBopenus 16,8 r meramia moTpedoBaiocs 14,7 T
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cepHOM KUCIOThI. OnpenenuTh MOISIPHYIO MacCy 3KBUBAJICHTa METaJ-
Ja 1 00beM BBIJICIMBILETOCS Boopoaa (H.y.).

1.17. Kakoit 00beM Kuciopoja (H.y.) moTpedyeTcs s peakiuu
c 15 r s;memeHTa, MOJIIpHasE Macca SKBUBAJIIEHTA KOTOPOro paBHa 3
I/MOJIB-7KB?

1.18. BbryuciauTh MacCOBYIO JOJII0O METAJIJIa B €r0 OKCHJIE, €CIIH
MOJISIpHAs Macca SKBUBAJICHTA MeTaslia paBHa 56,2 1/MOJIb-2KB.

1.19. Ilpu HOpMaNbHBIX YCIOBUAX | T BO3AyXa 3aHMMAaET 00beM
773 mu. Kakoit 00beM 3aiiMeT Ta ke Macca BO3ayXa Ipu 0°C u nasite-
HuM, paBHoMm 93,3 klla (700 MM pT. cT.)?

1.20. JlaBieHue raza B 3aKpbITOM COCYJE IpHU 12°C paBHo 100
klla (750 MM pT. ct1.). Kakum cTaHeT naBiieHUE rasza, €CjIu HarpeTh co-
cyad 10 30°C?

1.21. Ilpm 7°C nasnenwue rasa B 3aKpBITOM cocyae paBHO 96,0
klla. Kakum cTaHeT naBieHue, eciid OXJIaguTh COCY 10 -33%C?

1.22. ITpu naBnenun 98,7 xlla u Temnepatype 91°C HEKOTOPOE
KOJIMYECTBO Ta3a 3aHumaeT oobeMm 680 mu. Haittu oOBbeM rasza mnpu
HOPMAaJIbHBIX YCIOBUSIX.

1.23. Kakue yclioBUSI Ha3bIBalOT HOpMaJIbHBIMU? Paccuuraiire,
CKOJIBKO JINTPOB KHUCJIOPOJa, U3MEPEHHOTO TP HOPMAaJIbHBIX YCIOBH-
X, oOpa3yercs npu pasziiokeHnn 2 Moib O6eptoseroBoit comm KCIO;
¢ oopazoBanuem KCl u O,?

Paznen 2. Ctpoenue aroma. [lepuoaunveckas cucrema
xuMuyeckux iemMenToB .M. MenaeiieeBa

2.1. Oxapaktepu3yiTe COCTaB aToMa (KOJIMYECTBO IPOTOHOB,

HEUTPOHOB, JEKTPOHOB) U HANUIIUTE MOJHBIE 3JIEKTPOHHBIE (HOpMY-
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Jbl aTOMOB CJICAYIOUIMX 3JIEMEHTOB: YTJIEPOJ; XJIOP; MBIIIBSIK; MO-
TuOAEH; CBUHEI. YKaXUTE€ HOMEP BHEIIHErO JIEKTPOHHOTO CJIOS JJIsI
KKJIOT0 M3 YKa3aHHBIX aTOMOB JJIEMEHTOB, YKCJIO 3JICKTPOHOB BO
BHEIITHEM CJIO€.

2.2. B3auMOCBSI3b MEXKIY CTPOCHHUEM atoma U CTpykTypou Ile-
PUOANYECKOUN CUCTEeMBbI XuMuueckux diiemeHToB J.M.Menneneesa. Ha
YTO YKa3bIBAIOT: &) MOPSAKOBBIA HOMED AJIEMEHTa; 0) HOMEp Mepuoa,
B KOTOPOM HaxoJUTCs dJeMeHT? UeM ompeaenseTcst YUcao JIEMEHTOB
B TOM WJIH MHOM Iiepuojie? DIIeMEHThl KaKuX CeMeucrTB (S-, p-, d-, f-
AJIEMEHTHI) HAUMHAIOT 1 KaKue - 3aBepIIaroT 10001 nepuo’?

2.3. Kakue snemenThl (Mcxons u3 kiaaccudukanuu S-, p-, d-, f-
AJIEMEHTHI) 00pa3yloT TJIaBHbIE U KaKue — MOOOYHBIE MOArpynmnbl? B
yeM MpUHIUNHUATIbHAS pa3HUIla B 3alOJIHEHUW BHEIIHETO W Mpe-
BHEIITHETO JJICKTPOHHBIX CJIOEB MEXKIY 2JIEMEHTaMHU TJIaBHBIX U TO-
0ouHbIX TOATpyI? Kak 3T0 Cka3bIBaeTCs Ha CBOMCTBAX DJIEMEHTOB?

2.4. Yto Takoe OTHOCHUTEIbHAS SJEKTPOOTPUIIATEIHLHOCTh aTO-
MOB 3JieMeHTOB? Kak M3MeHsieTcs 3Ta XapaKTepHUCTUKa IO Mepruoiam
U 1O TPYIIaM y 3JIEMEHTOB TJIABHBIX MmoAarpynn? Pacmonoxute 3iie-
MEHTBI B TOPSJKE YOBIBAHUS OTHOCHUTEIBHOM AJIEKTPOOTPHUIIATEIHHO-
ctu: ochop, XJI0p, KUCIOPOA, MBILIBIK, HATPHUI, MAarHUH.

2.5. Oxapaxktepuszylte cocTaB aroma (KOJIWYECTBO MPOTOHOB,
HEUTPOHOB, AJEKTPOHOB) M HAIHUIINTE MOJHBIE JIEKTPOHHBIC (POopMYy-
JIBI CIEIYIOMIMX SJIEMEHTOB: KUCI0po, dhocdop, TUTaH, cypbMa, BHUC-
MyT. YKaXUTE HOMEP BHEIIHETO 3JEKTPOHHOTO CJOS JUIsl KaX0ro U3
yKa3aHHBIX 3JIEMEHTOB, YUCJIO 3JIEKTPOHOB BO BHEIIHEM CJIOE.

2.6. UTto sABISETCS OCHOBOM ISl pa3jeiIiCHUs JIEMEHTOB Ha Me-
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TaJyIbl M HeMeTasuibl? OxapakTepu3yuTe MOJIOKEHUE METAaJIOB B Ie-
puoanyeckou cucreme aneMeHToB [[.M.MenneneeBa. Kakue meramisl
SBJISIOTCS HanbOoJiee akTUBHBIMU? [louemy?

2.7. YUro Ha3wiBaeTca okuciaureneM? Kak M3MEHSIOTCS OKHUCIIH-
TEJbHBbIE CBOMCTBA B MEpPUOJAX M TPyINIax y aTOMOB 3JIEMEHTOB
TJIABHBIX MOATPYII? ATOMBI KaKUX 3JIEMEHTOB MPOSIBIAIOT Hanbosee
BBIPAYKEHHBIE OKUCIUTEIIbHBIE CBOMCTBA?

2.8. Uro Ha3zbiBaeTcs BoccTaHOBUTENIEM? Kak M3MEHSIOTCA BOC-
CTAHOBUTEJILHBIE CBOMCTBA B MIEPUOJaX M I'PyMIax y aTOMOB 3JIEMEH-
TOB TJIABHBIX MOArPyNnn? ATOMBI KaKMX 3JEMEHTOB MPOSBISIOT HAU-
0oJiee BRIpAXKEHHBIE BOCCTAHOBUTENIbHBIE CBOMCTBA CBOMCTBA?

2.9. Kakue BaxHEHIIIME YaCTUIIHI BXOST B COCTaB sijipa aTroMa?
YkaxuTe UxX XapakKTepUCTUKH (3apsii, Macca). UTo Takoe U30TOIbI?
Kakue n30Tornbl Ha3pIBAIOTCS paanoakTuBHbIMU? [louemy y anemen-
TOB KOHIIA TEPUOIUUECKON CUCTEMBI (HAUMHAsI C KaKOTo dJieMeHTa?)
BCE M30TOIBI paguoakTuBHbIC? [IpuMeHeHne N30TOMOB B OMOJIOTHH.

2.10. OxapakTepu3yuTe o NOJIOKEHUIO B IEPUOANYECKOMN CUC-
TeMe 3JIEMEHTHI TyIaBHOU noAarpynmsl VI rpynmsl nepuoanueckoi
CHUCTEMBI Ha TIpUMepe Xjopa (3JeKTPOHHOE CTPOCHUE, BO3MOXKHBIE
CTETICHU OKHCIICHUS, BOJIOPOJAHBIE M KUCIOPOAHBIE COCAMHEHMUS, UX
CBOMCTBA). B ueM 3akitouaroTcs U 4eM 0ObSICHIIOTCSI OCOOCHHOCTH
CBOMCTB (hTOpa?

2.11. OxapakTepu3yiTe Mo MOJOKEHUIO B MEPUOJANUYECKON CHUC-
TEME 3JIEMEHTHI TJIABHOM moArpymnmsl VI rpynmel nepuoguyecKoit
CUCTEMBl HAa MpUMEpEe cepbl (IEKTPOHHOE CTPOEHHUE, BO3MOYKHBIC

CTCIICHU OKHUCJICHUA, BOAOPOAHBLIC W KHCIIOPOAHLIC COCAWHCHHA, UX
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cBONCTBa). B yeM 3akitouaroTcs M 4eM OOBSCHSIOTCA OCOOCHHOCTH
CBOMCTB KHcjopoaa?

2.12. OxapakTepuszyuTe no MOJIOKEHHUIO B TIEPUOJUUYECKON CHUC-
TE€ME 3JIEMEHTHI TJIaBHOW MOATrpYyIIbl V IPyMIbl MEPUOIAYECKON CHC-
TeMmbl Ha mnpumepe ¢ocdopa (JIEKTPOHHOE CTPOCHHUE, BO3MOKHBIC
CTEIICHU OKHCJICHHUS, BOJOPOJHBIC M KHUCJIOPOJHBIC COCAUMHEHMS, UX
cBOMCTBAa). B yeM 3akiouaroTcsi U 4eM OOBSICHAIOTCS OCOOCHHOCTHU
CBOWCTB a30Ta?

2.13. OxapakTepu3yrTe MO MOJOKECHUIO B MEPUOJUYECKON CHC-
TEME DJIEMEHTHI TJIaBHOW moArpymnmbl VI rpynmbl nepuogudecKoit
CUCTEMbI Ha TIpuMepe yriepoaa (3JEKTPOHHOE CTPOSCHHUE, BO3MOXKHBIE
CTEIICHU OKHCJICHHUS, BOJOPOJHBIC M KHUCIOPOJHBIC COCAUHEHMS, UX
CBOMCTBA). B ueM 3akiiro4aroTcsi 1 4eM OOBSICHSIOTCS OCOOCHHOCTH U
MHOT000pa3ue CBOMCTB COeAMHEHUH yTiiepoaa?

2.14. Yto Takoe OTHOCUTEIIbHAS JIEKTPOOTPHULIATEIBHOCTh aTO-
MOB 3jieMeHTOB? Kak M3MeHseTCs 3Ta XapaKTepUCTHUKA Y aTOMOB dJie-
MEHTOB TJIABHBIX M MOOOYHBIX MOATpyNn? PacmoyioKute 3JIeMEHTHI B
nopsiike yObIBaHUS OTHOCUTEIBLHON 3JIEKTPOOTPUIIATEILHOCTH: Kallb-
i, opom, drop, hocdop, KaTui.

2.15. Oxapakrepusyiite coctaB aTroMa (KOJUYECTBO MPOTOHOB,
HEUTPOHOB, AJEKTPOHOB) M HAIUIINTE MOJHBIE JIEKTPOHHBIC (PopMmy-
JbI CIEIYIONIMX DJEMEHTOB: a30T; BaHAJWM; CeJleH; WOJ; BUCMYT.
YkakuTe HOMEp BHEIIHETO 3JIEKTPOHHOTO CJIOS JJIsl KaKIOTo U3 yKa-

3dHHBIX 3JICMCHTOB, YHUCJIO 3JICKTPOHOB BO BHCIIHEM CJIOC.
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Pa3nes 3. OCHOBBI TEPMOAUHAMUKHA XUMHUYECKUX

MPOoIECCOB
3.1. PaccuuTaiiTe KOJIMUYECTBO BEIIECTBA KUCIOPOJIa, HEOOXOAU-

Moe g nosydeHus 1000 x>k TErmmoTel Mo peakuuu B CTaHAAPTHBIX
yeaosusax:  2NO oy + Oy = 2NO; (), € yueToM, uTo

AH’5,(NO () = 90,3 kJx/Momb; AH’y,(NO; () = 33,5
KJ[>K/MOJIb.

3.2. BoasHolt ra3 npeacTaBiseT codoil cMeCh paBHBIX 00HEMOB
BoJIoposia u okcuaa yraepoaa(ll). Paccuuraiite KoMM4ecTBO TEIMIOTHI,
BBIJICTISIFOIIEHCST TIpU CokUTraHuu 112 71 BOASHOTO rasa, B3ATOrO IpHU
HOPMAaJIbHBIX YCIOBUSX.

3.3. 3aBucHuT JM TEIIOBOM A(PEKT peakiuu OT MPUCYTCTBUS B
cucteMe Katanu3atopoB? OTBeT 00OCHYMTE.

3.4. O0OBscHUTE, TOYEMY IIPOLIECCHl PACTBOPEHHUSI BEILIECTB B BO-
JI€ MOTYT CaMOIIPOU3BOJIBHO MPOTEKATh KaK C 3HIOTEPMUUYECKUM, TaK
U C DK30TepMHUUECKUM dPpeKkTom?

3.5. Beunciuts 3HaueHne AH ygg mtst IPOTEKAKOIMX B Opra-
HU3ME PEaKIU OKUCTIEHHUS TJIFOKO3bI:

a) CeH1206 g = 2C,HsOH (o + 2CO;

0) CeH1206 ) = 602 () + 6CO, () + 6H20 (4,

C YYETOM, UTO

AHC 16,(CeH 1206 ) = 1273 K JI/MOTB;

AH 5,(CoH50H (50) = -277,6 K JIK/MOTB;

AH’16,(CO, () = -393,5 KJIK/MOITB;

AH006p(H2O (x)) = -285,8 kJK/MOJIb.

Kakas 13 3TuUX peakiuil MOCTaBJISIET OpraHU3My OOJIbIIE DHEP-
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Tun?

3.6. Ha xauecTBEHHOM YypoBHE (HE MPOU3BOJAS BBIYUCICHUIN)
oGocHyiite 3HaK AS’ CIEAYIOMMX IPOLECCOB:

a)2C0Oz 4 = 2CO;y

0) 2NH3 y = Ny + 3Hyy

B) 2NO (y + Oy y = 2NOy

3.7. Ilouemy mpu HHU3KUX TEMIEPATypax KPUTEPUEM, OMpPEIE-
JSIOIIMM HAMpaBJICHUE CaMOMPOU3BOJBLHOTO MPOTEKAHUS PEaKIuu,
MoxeT ciyxutb 3Hak AH’, a mpu BBICOKHX TeMmmepaTypax TakuM
KPUTEPUEM SIBJISIETCS 3HAK AS"?

3.8. Ob6ocnyiiTe, kakoB 3Hak AG mpoliecca TasHUS JibAa MPU
temrepatype 263 K: a) AG <0; 0) AG = 0; B) AG > 0.

3.9. Coxoxensl ¢ oopasoBanneM HyO () paBHBIE 00BEMBI BOJOPO-
7la ¥ alleTHJICHA, B3SThIC TIPU OJIMHAKOBBIX yCIOBUsSIX. B kakoMm ciydae
BBIJICJIUTCA O0JIbIlIe TEII0Th? Bo ckonbko paz?

AH006P(C02 m) = -393,5 k[x/MOb;

AH’5,(H20 (1)) = -241,8 JIx/MOb.

AH 5,(CoH, (1) = 226,8 KJIK/MOIT;

3.10. Kakue u3 mepedyucieHHbIX OKCHUJIOB MOTYT OBITh BOCCTa-
HoBJeHb! amomMuaueM npu 298 K: CuO, FeO, CaO, Cr,03, Sn0O,. Ot-
BET MOATBEPAUTE pacueTaMH.

3.11. Kakue u3 ciaeayronmx TepMOJUHAMUUECKUX (QYHKIIHN OT-
HOCATCS K (PYHKIHSIM COCTOSHHS CHCTEMBI: TEIUIOTa, SHTAJBITHS, JH-
Tpomus, paboTa paciupeHus ra3a, cBoooiHas sHeprus [ mo6oca?

3.12. Ilpu obOpazoBanuu 1 Moms razooopaznHoro HF u3 mpocThix

BeNIECTB BhLAEAUIOCh 270,7 k/{x TerumoTel. Uemy paBHaA cTaHIapTHas
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SHTAJIBIINS 00pa3zoBaHus HTOPOBOIOPOAA?

3.13. Beruucnurs U3MEHEHHE CTaHAAPTHOW SHTAIBIINU CIIECIYO-
X PEAKIUAM:

a) CoHg(r) + 3,5 O,(r) = 2CO,(T) + 3H,0(x)

0) CoHsOH(x) + 30,(1) + 2CO,(T) + 3H,0(k)

3.14. B cMmecu, cocrosieit u3z 22,4 1 ¢ropa u 44,8 1 Bojgoposa,
npousonuia peakuus. OnpeaeanTb U3MEHEHUE CTaHJIapPTHOW AHTalb-
AU PEAKIIUH.

3.15. Yka3arb 3HaK U3MEHECHUS SHTPOIIMH B ITPOLIECCAX:

a) cropaHue BOJ0POa;

0) pas3mokeHHe BOAbI HA BOJIOPOJI U KHCIOPOI;

Y 3HaK U3MEHEHUSI DHTPOMHUH B CICIYIOIIUX PEAKIIUIX:

a) NH;(r) + HCI(r) = NH,4Cl(TB)

0) COCly(r) = CO(r) + Cly(1)

B) PCl3(r) + Cly(1) = PCls(1)

r) Na(r) + 3H,(r) = 2NHj(r)

3.16. JIns Kakoro COCTOSHHUSI CHCTEM CHPaBEIJIUBO COOTHOIIIE-

Hue AH = T-AS? [Ins xakux peakuui 3TO COOTHOIICHUE HEBBINOJ-

HAMO HU MPU KAKHAX YCIIOBUAX?
3.17. Bo3M0oxHO Jin Tpu cTaHAAPTHBIX ycioBusx (298 K) camo-
MIPOM3BOJIBHOE MTPOTEKAHUE PEAKIINU

Hy (1) + Cly(r)= 2HCI(r), ecnu AHp-1tuu = — 185 xJIx/Momb 1
ASp-tun= 20 JIx/(monb - K).
3.18. Bpryuciauth BEIMYMHY W3MEHEHUSA CTAHIAPTHOM SHEPTUU

['u6b6ca u ompeaeauTh BO3MOXKHOCTh CaMOIPOU3BOJILHOTO MPOTEKa-

HHA PCAKIINHA
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Fe,O3(tB) + Hy(r) = 2Fe(tB) + 3H,O(T) nipu TemnepaTtypax

300 K u 800 K.

3.19. CpopmynupoBaTh yCI0BHS CaMOIIPOU3BOJILHOI'O ITPOTEKa-
HUS PEaKIUi, COITPOBOKIAIOIINXCS:

a) yBEIIMYEHHUEM DHTPOIIMH 1 SHTAJBIINH;

0) YMEHBIIICHUEM SHTAIBIIMU U SHTPOIIHUH;

B) YBEJIMYECHUEM PHTPONUU U YMEHBIIICHUEM SHTAJIBIINY;

I') YMEHBIICHHUEM SHTPOIUU U YBEJIMYEHUEM SHTAIBIIUU

Pa3znen 4. CkopocTh XMMM4YECKOH peaknuu. XUMH4YECKOe
paBHOBeECHE

4.1. Kak 3aBHCUT CKOPOCTh XMMHYECKOM PEAKIIMU OT KOHIICH-
TpalMi pearupyromux emectB? Paccuuranre, BO CKOJBKO pa3 yBe-
JIMYUATCS CKOPOCTh PEAKIIMHA B3aUMOJICHCTBUE CEPHOU KUCIIOTHI C TH]-
POKCUAOM HaTpusi IMpPU YBEIMYCHUU KOHIIEHTpaluil 00OMX pearu-
PYIOIIMX BEMIECTB B 2 pasa.

4.2. OkuciaeHue aMMuaKa uAET M0 YPaBHEHUIO:

2N H3 @) + 202(r) = NZO(F) + 3H20(r)

3anucaTth MaTEMATUYECKOE BBIPAKEHUE 3aBUCUMOCTU CKOPOCTH
ATOM PEaKLUUU OT KOHILIEHTPALUM pearupyroumumx BeuecTtB. Paccuu-
TaTh, KAK MU3MEHUTCS CKOPOCTh JAHHOW PEAKIMM NPU YMEHBIICHUU
KOHIICHTpAIMU KUCJIOPOJa B S5 pas.

4.3. Kak n3menntcs ckopocTb peakiyuu 2NO i+ O y—2 NO; (p,
ecnu a) YBEJIMYUTH JIaBJICHUE B CUCTEME B 2 pasa,

0) YMEHBIIUTHh 00BEM CUCTEMBI B 2 pasa,

B) IMOBBICUTH KOHIIeHTpaIrio NO B 2 pa3a,
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') HOBBICUTH KOHIIEHTpanuio O, B 2 paza?

4.4, Kak 3aBHCHUT CKOPOCTh XMMHUUYECKOM peakIuyd OT TeMIlepa-
Typbl? Kak M3MEHHUTCS CKOPOCTh HEKOTOPOM XMMHUUYECKOM peaKIuu
npu yBeamueHuu temmepartypsl ot 40°C no 70°C, ecnu Temneparyp-
HBIH KOA(DGUITMEHT peakIuy Y UMEET 3HAaUCHHE:

a)y=2; 0)y=3; B)y=4

4.5. [lpu yBenuyeHUM TeMIepaTyphbl Ha 80° CKOPOCTb pEaKIuu
BO3pocia B 256 pa3. Paccuurtarh TemmeparypHbiii KO3(pGUIIMEHT CKO-
pPOCTH JaHHOW XUMHYECKOU PEaKIIUH.

4.6. Kakue u3 BBIINIENEPEUNCICHHBIX PEaKIIUi TOMOIreHHBIC, Ka-
KHE — TeTepOoreHHbIe?

a) 2CO(F) + 02 T 2C02(r) 6) CH4 (r) + 202 (r) —> C02 (r) + 2H20(r)
B) C&CO3(TB) — CaO(TB) + COQ(F) F) C(TB.) + COQ(F) — ZCO(F)

Hanucate ypaBHEHMS, XapaKTepU3YIOIIHME 3aBUCUMOCTh CKOPO-
CTH JAHHBIX XMMHYECKUX PEAKIMi OT KOHIICHTpAIIMN pearupyrommx
BEIIIECTB.

4.7. KoHCTaHTa CKOPOCTH PEaKINU A +2B — AB, paBHa
2 - 10 *° n/monb-cex; ONpeJIeNIUTh CKOPOCTh PEaKIUM B HadalbHBIN
MOMEHT, €CJIM KOHIICHTpalusl BemiecTBa A, paBHas KOHIICHTpaIUU
BemiectBa B, cocrtaBiser 0,4 MOJb/1I; ONpeneIuTh CKOPOCTh Yepe3
HEKOTOPOE BpeMsl T, €CJIM K 3TOMY BpeMeHH oOpazoBaioch 0,1
Moub/1 AB,.

4.8. Kunetndyeckoe ypaBHEHUE XMMUUYECKOM peaKkIui UMEET B/
v=k - Cs Cg. Kak u3MEHHUTCS CKOPOCTh PEAKIIUU MPU YBEIUYECHUU
KOHIIEHTpanuii BemectB A u B B 2 pa3za? M3MeHuTCA 1 pU 3TOM

KOHCTaHTa CKOPOCTH PEAKIINU?
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4.9. Yto Ha3bIBAETCSI CKOPOCThIO XUMHUUYECKOM peakiuun? Kak 3a-

BHUCHUT CKOPOCTb pEaKIMK OT TeMiepatypbl? PaccuuTaiite, uemy paBeH
TeMrnepaTypHbli KOd((UIIMEHT peakiuu Y, €CIU MPU YBEIUYECHUU
temneparypsl oT 40°C 1o 60°C ckopoCTh peakuuu Bo3pocia B 6,25
pasa.

4.10. Yto Takoe SHEPrusi aKTUBAIMUA PEATUPYIOIIUX BEIIECCTB?
BiusiHue kaTaiau3aTOpOB Ha BEJIMYMHY JHEPrUM akTUBanuu. Mexa-
HU3M MPOTEKaHUS PEaKIMU B MPUCYTCTBUM KaTaiu3aropa. OepMeHTHl,
UX OMOJOruYecKas poJb.

4.11. Kak 3aBUCUT CKOPOCTh XHUMHYECKOU PEaKIIMU OT KOHIICH-
Tpaluu pearupyromux BeniectB? Paccuuraiite, BO CKOJBKO pa3 yBe-
JUYUTCS CKOPOCTh PEAKIMU B3aUMOJACHCTBUS OpTOhOoCcPOopHON Ku-
CJIOTHI C THUIPOKCHUAOM Kajus (C oOpa3oBaHMEM CpEIHEH COJi) TMpHU
YBEJIMUYCHUHU KOHIIEHTPAIIUY 000UX pearupyroliux BEnecTs B 3 pasa.

4.12. Yto Ha3bIBaeTCs XUMUYECKUM paBHOBecueM? Cdopmyiu-
pyiite nmpunuun Jle-Illarenbe. OObsiICHUTE, B KaKOM HampaBiICHUU
CMECTHUTCS] PABHOBECUE B CUCTEME

2C0ra3 + O2ra3 A 2C02ra3; AHO< 0

a) IpYU YBEJIWYEHUU JTaBJICHUSI; 0) nMpu yMEHBIICHUU TEMIIE-
parypsi; B) Npu yBenn4eHur KoHeHtpauuu CO,.

4.13. Yto Ha3bIBaeTCs XUMUYECKUM paBHOBecueM? Cdopmynu-
pyiite npunuun Jle-Illarense. OOBSICHUTH, B KaKOM HamNpaBICHUU
CMECTHUTCS] PABHOBECUE B CUCTEME

COpas + Cru 52CO,,,;  AH’ >0

a) TIPY YBEJIMYCHUHU JaBJeHUsI? 0) MpHU YMEHBIIICHUH TeMIepaTy-

pbI? B) pu yBenuueHuu koHeHTpanuu CO,?
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4.14. Yto Ha3bIBaeTCs XMMHUYECKUM paBHOBecuem? ChopMyiiu-

pyiite npunuun Jle-Illatense. OOBSICHUTH, B KaKOM HamNpaBICHUU
CMECTHUTCSI pABHOBECHUE B CUCTEME

4HCl s+ Oes 5 2Cl,+ H0; AH< 0

a) IpU YBEJIIMYECHUU J1aBJIICHUS; 0) mMpy yMEHbILICHUU
TEeMIEPATYPBHI; B) npu yBenuueHun KoHneHrpanuu Cl,.

4.15. Yro nHazbiBaeTcss XxumMudeckuMm paBHoBecuem? Cdhopmynu-
pyiite npunuun Jle-Illarenbe. OOBSACHUTH, B KaKOM HampaBICHUU
CMECTHUTCSI PABHOBECHE B CUCTEME

250574, + Oy 5 2503,;  AH'<0

a) TIPY YBEJIMYCHUU TEMIIEPATYPHI; 0) Ipu YMEHBIIICHUU
JIaBJICHUS; B) MpU YMEHbIIEHUH KoHIeHTpanuu SO,.

4.16. Yto HazpIiBaeTCAd XUMHUUYECKUM paBHOBecueM? Cdhopmyiu-
pyite npunuun Jle-Illatense. OOBSICHUTH, B KaKOM HamlpaBJICHUU
CMECTHUTCSI pABHOBECHUE B CUCTEME

Coras + HZOras S COZra3 + H2ra3 ; AHO <0

a) NpY yBEJIUYEHUU JIABJICHUS; 0) Ipu YMEHBILICHUHU TEM-
IepaTypsl; B) Ipu yBeInueHUU KoHieHTpauuu CO,.

4.17. ath ompeneneHue oOpaTUMON M HEOOpaTHMOM peaKIluu.
Kakue peakuuu sBJISIIOTCSI HEOOpaTUMBIMHU ?

4.18. Uto Ha3bIBaeTCsl XUMUYECKUM paBHOBecueM? Ilouemy oHO
Ha3bIBaeTCs JAuHamMuyeckuM? Kakve KOHLEHTpAIluyd pearupyromnmx
BEIIIECTB HA3bIBAIOT PABHOBECHBIMU? BbIpaxkeHue isi KOHCTAHTHI
paBHOBecus. [IpuBeaute npumep.

4.19. Yto Ha3pIBalOT KOHCTAHTOM XMMHYECKOTO pPaBHOBECHS?

Kak 3aBuCHT OHa OT MPHUPOJBI PEATUPYIOIIUX BEIIECTB, UX KOHIICH-
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Tpaluu, TemIepaTypsl, naBieHus? KakoBbl 0COOEHHOCTH MaTeMaTH-
YECKOW 3almcCH JIJI1 KOHCTAHTHl PaBHOBECHS B T'€TEPOTCHHBIX CHCTE-
Max?

4.20. Kak noBiusieT yBEJIMUYCHHUE JABJICHUSI Ha paBHOBECUE 00-
patumoii peakuuu Fe,03 (k) + 3 CO(r) 52 Fe(x)+ 3 CO, ? Hamu-
caTh BBIpOKCHHUE JJIsI KOHCTAHTHI paBHOBECHS JIAHHOW PEaKITUH.

4.21. Kak MoBIUseT IMOBBIIIEHUE TEMIIEpAaTyphl HA PaBHOBECHE
oOpaTumMoil peakiuu

CaCOs3 (x) S CaO(x) + CO; (r); AH® =171.,4 x/]x.

OTtBeT 00OCHYMTE.

Pa3pnen 5. PacrBopsl. PactBopumocts. Ilpupoaa npo-
neccoB pacTtBopeHnsi. Crioco0Obl BbIpaKeHHS COCTABA pac-

TBOPOB
5.1 Knaccudukanus IucnepcHbIX CUCTEM IO IPU3HAKY arperar-

HOTO COCTOSIHUSL M UCXOJSl U3 Pa3MEpOB YacCTHUIl AUCIEPCHON (a3bl.
JlaTe onpenenenue rpy0O0IUCIEPCHBIX CUCTEM, KOJJIOMIHBIX CHUCTEM,
VMCTUHHBIX pacTBOPOB. [IpuBecTr nmpumepsl.

5.2. Kakue cucrembl Ha3bIBAKOTCS KOJUIOWIHBIMU? B yem mpu-
YMHA YCTOMYMBOCTU KOJUIOMIHBIX cHUCTeM? [laTh omnpeneiieHue noHs-
TUN: MEeNTU3alus, Koaryasuus, ceaiuMenTaiusa. @akTopbl, ciocoOCT-
BYIOIIIME KOATYJISALUN KOJUIOUAHBIX CUCTEM.

5.3. OxapakTepu3oBaTh CTPOCHHUE MUIIEIIIbI, 00pa30BaHHOU MPH
B3aMMO/JICCTBUM XJIOpUJA Oapusi ¢ CEpHOM KUCIOTON B MPUCYTCTBUU
n30bITKa XJopuaa 6apus. Kakoit 3apsi npuoOpeTyT KOJUTOUHBIE Yac-
tuipl? Kak npenoTrBpatuTh nentus3anuio ocajaka? Kakue moHbI, BXO-

JAIKUC B COCTAB CUJIBHOI'O JJICKTPOJINTA, MOTYT BbI3BATh KOAIr'yJIAIIHUIO
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KoJUToMAHOM cucteMbl? Kak 3aBUCHUT Koaryiaupyroias ClioCOOHOCTb

HMOHOB OT UX 3apsija?

5.4. Yro HazmiBaetcs pactBopom? Kitaccudukaiusi pacTBOpOB
1o arperatHomy coctosiHuto. [Ipumepsl. Kputepun, mo KOTopbIM BbI-
nensiercst pactBoputenb. [IpuBenure npumepsl.

5.5. PactBopuMOCTb. 3aBUCUMOCTh PAaCTBOPUMOCTH OT (hpaKTo-
POB: PUPOJIBI BEIIECTB, TEMIIEPATYPHI, JaBICHHUS.

5.6. TemnoBbie 3¢ dexTsl npu pacTBopeHuu. IIpupoaa mporiec-
coB pacTBopeHHsi. O 4YeM CBHUJICTEJILCTBYET BBIJICIICHUE TEIUIOTHI B
mpolecce pacTBopeHusi? B kakoM ciydae MpoIecC pacTBOPEHUS CO-
MIPOBOXKIAETCS BBIJCICHUEM YHEPTUU?

5.7. PactBopumocTts. Knaccuduxaius BEmecTB no pacTBOPUMO-
ctu. PazbaBnennbie pactBopbl. Hacwimenubsie pactBopbl. Ilepecsi-
IIICHHBIE PACTBOPHI.

5.8. YkaxkuTe cTraguu, Ha KOTOPHIE YIPOIIEHHO MOXHO pasje-
JUTh TPOLIECC PACTBOPEHUA BemlecTBa B Boje. Kakas cragusa s
OOJIBIIIMHCTBA COJICH SBJISIETCS SHJIOTEPMHUUECKUM, a Kakasi - 9K30Tep-
MHYECKUM MPOIIECCOM?

5.9. TloueMy Bce KHCJIOTBHI M IIEJTOYU PACTBOPSAIOTCS B BOJIE C
BBIJICJICHUEM TEIlJIa, a OOJIBIITMHCTBO COJICH — C MOTJIoMeHUuEM?

5.10. YUto BbIpakaeT MoOJsipHasi KOHIEHTpauus pactBopa? Pac-
CUMTAWTEe MacCy THAPOKCHIA HATpHUs, HECOOXOIUMYIO JJIsI MPUTOTOB-
nenust 300 M 2M pactBopa 3TOro BemectBa. ONUINKTE MPOLECC
IPUTOTOBJIEHUS PACTBOPA.

5.11. Kakoit o6bem 5M pacTBOpa a30THOM KHCIOTHI HYXKHO

B3ATh Jyisi mpurotoBieHust 10%-Horo pacTtBopa 3TOro BEIIECTBA



287
(mtotHocTh 1,06 r/mit) o6bemom 600 Ma? OnuimmTe TPoIecc MPUro-

TOBJICHUS PacTBOpA.

5.12. Yto BbIpaxkaeTr HOpMajbHas (3KBUBAJICHTHAs1) KOHIIEHTpa-
us pactBopa? PaccuurtaiiTe HOpMaJIbHYIO KOHILIEHTPAIMIO PacTBoOpa,
noiaydyeHHoro cMmemenneM Na,COs; maccoit 10,6 T ¢ Bojioit o0ObeMoM
300 ma (mmmotHOcTh BoAbI 1,0 r/mMir). IIOTHOCTH MONYyYEHHOI'O pac-
TBOpa MPUHSATH paBHOil 1,1 r/miL.

5.13. Kakoit o0bem 40%-HOTO pacTBOpa CEPHOW KHUCIOTHI
(totHOCTH 1,25 /M) HYXKHO B3sITh Juis ipurotosieHus 100 mu 2M
pacTBopa 3TOro BemlecTra’?

5.14. Kakoit 06beM 6M pacTBOpa CEpHOU KUCIOTHI HY>KHO B3SITh
s npurotoBiieHus 20%-HOro pacTBopa 3TO BelecTBa (IIOTHOCTH
1,12 r/mi) o6seMom 200 mi1? OnuimTe mporecc MpUroTOBICHUS pac-
TBOpA.

5.15. Kakoit o0beM 60%-HOTrO pactBopa optodocdopHOl Ku-
CJOTHI (IWIOTHOCTH 1,421/Mi1) HYXHO B34Th JJisi ipurotoienus 300
MJ 2M pactBopa 3Toro BermiecTBa. ONMUIIUTE MPOIEeCC TPUTOTOBICHUS
pacTBopa.

5.16. Kakoit 06bem 40%-HOro pactBOopa THAPOKCHAA HATPHUS
(rotHOCTH 1,43 T/MJ1) HYXKHO B3SITh Ui ipurotosienus 400 mn 7M
pacTtBOpa 3TOro BemecTBa? OnuIuMTe NPOIECC MPUTOTOBJICHUS pac-
TBOpA.

Pa3nen 6. PacTBopsbl. Teopusi 3J1eKTPOJUTHYECKOH

AUCCOUMAIMU KUCJIOT, OCHOBAHUM U COJIeH B BOJAHBIX pac-

TBOpax. ['mapoJaus cojien
6.1. UTo Ha3bIBa€TCs CTENEHBIO AIEKTPOJIUTUUECCKON JUCCOLMA-

MUH, €C 3HAYCHUC IJI CUJIbHBIX 3JICKTPOJIHUTOB, CJIaOBIX U 9JICKTPOJIN-
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TOB cpeaHel cuibl. OXxapakTepu3yuTe CUIy CICAYIOMIMX JIEKTPOIU-

TOB: CEepHas KHUCJIOTa; TUAPOKCHUJ aTOMUHMS, HUTpar Oapus. Hamwm-
IIATE MPOUECCH AJICKTPOJIUTHYECKON JUCCOLMALIMU 3TUX COECIHHE-
HUU.

6.2. CreneHb SJCKTPOJMTUYECKON AUCCOIMAIIMM, €€ 3aBUCH-
MOCTb OT (DaKTOPOB: a) MPUPOJIBI BEIIECTBA; 0) TeMIepaTyphl; B) KOH-
LIEHTpAaLMHU pacTBOpA.

6.3. UTo Ha3bIBACTCS AJCKTPOJUTHUECKON auccouranuein? Yka-
JKUTE CUJIy DBJICKTPOJIUTOB W HAMUIIHUTE IMPOLECCH 3JIEKTPOJIUTHYC-
CKOM JUCCOLMAIUM CIEAYIOIMNX COCAUHEHUN: CEpOBOJOPOJHASA KHU-
ciota; cyabdar meau (Il); ruapoxcun xxenesa (l11); cepaucras kucio-
Ta; TUIPOKCHU Oapusi.

6.4. Uto siBNAETCS ABWIKYIIEH CHUJION SJIEKTPOJUTHYECKON THC-
cormanuu? Kak 3aBUCHUT CIOCOOHOCTH 3JIEKTPOJIMTOB K JUCCOLMAITUN
OT BHJIa XUMHUUYECKOU cBsi3u? IlpuBenute mpuUMEpHI.

6.5. Yka3aTp, Kakue U3 NEePEUYUCICHHBIX COCIUHCHUMN SIBISIOTCS
AJEKTPOJIMTAMU Y HAMKCATh YPABHEHUS UX BJICKTPOIUTHYECKON JHC-
commammu: HNOj;, NaOH, FeCl;, C,HsOH, CH3;COOH, CgHg,
Al»(SOy)3, (CH3),0, CH3;COONHy,, H3PO,.

6.6. Uto Takoe KOHCTaHTa auccoruanuu? YeM oHa oTiIMYaeTCs
OT CTENICHU JUCCOLMAIIMN U OT YEr0 3aBUCHUT?

6.7. Uto Ha3pIBaeTCs Mpou3BeAcHUEM pacTBOpuMocTr? KakoBbl
yCJI0BHS 00pa30BaHUS U PACTBOPEHUS OCAJIKOB?

6.8. CocTaBUTh MOHHBIC W MOJICKYJISIPHBIC YPaBHEHHS CIICIYIO-
IAX PEaAKIUM:

a) CH;COOH + NaOH = ...
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6) Zn(OH), + HNO;z = ...

F) CuSO,4 +H,S=...
I[) BaC03+HC1:

6.9. Hamucarh B MOJIEKYJSPHOM M HOHHOM BHUJIC YPaBHECHHS
IPOLECCOB TUAPOIU3a COEIMHEHUN, OO0pa3yroumxcs B Ipolecce
B3auMozeicTBus : a) cyiabdarta xpoma (III) u xapbonarta Hatpus 0)

HUTpaTa ATIOMHUHUS U CyJIbPuaa Kaiusl.

6.10. Kak Bauser mo6aBienue pactBopoB KOH, ZnCl, , Na,S,
conssHOM KHUCIOTH M TBepaoro NaCl Ha ruaponu3 kapOoHaTa Kauus
(ruaponiu3 yCUIIMBAETCS, OClIaliseTcs, BIUSHUS HE HaOmomaercs?).

OTBeT 000OCHYMTE.

6.11. Kak Bauser noOamienue pactBopoB NaOH, Na,COsg,
Al>(SOy)s, ceproii kucinotsl u TBeporo K,SO4 Ha ruaposn3 xiopuaa
IIUHKA (TUAPOJIN3 YCUIIMBACTCS, OCIIA0IsCTCS, BIUSHUSA HE HaOJI0/1a-

etcsa?). OTBeT 00OCHYHTE.

6.12. Hamucath B MOJICKYJSIPHOM W MOHHOM BHUJE YpPaBHECHHS
Tpex ctaguid rugponusa xjopuiaa xenesa (III). OObsicHUTH, TOUEMY
IpU KOMHATHOM TeMIIepaType TUAPOJIU3 UAET TOJbKO MO MEPBOil CTa-

JIMY, a TIPU KUIISTYEHUN PACTBOPA — IO TPEM CTATUSIM.
6.13. B ogHOMOJNISIpHOM pacTBOpe HUTpaTa IMHKA BOJOPOIHBIN
nokazatenb (pH) paBen 2. Uemy paBHa CTENEHb THAPOINA3a COJIH ?

6.14. Uto Ha3piBaeTcs ruapon3oM? Kakue coiu moaBepraroTcs

rugponunsy? Ilpu ruaposnze Kakux CoJie MpoucxXoauT usMmenenue pH
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cpeasl? Hanuimure ypaBHeHUs: (B MOHHON M MOJEKYJIsIpHOU popmax)

MPOIIECCOB TUIPOJIN3A CIACAYIOMIUX COJICH: CYJIb(UT aTFOMUHUS; HUT-
pat meau (1) (mepBast cranus); HUTPUT Kanblug. OxapakTepuzyiiTe
cpeny.

6.15. Uto Ttakoe BOgopoaHBIN Moka3arenb cpenabl (pH)? MaTep-
BaJIbl 3HaUYeHUM pH IS KUCHIBIX, HEUTPAIBHBIX W ILIEJIOYHBIX CPEL.
CnocoOb1 u3Mepenust pH. 3nauenus pH BakHEHIIMX TPUPOIHBIX pac-
TBOpoB. Mcnonb3zoBanue pH mjist uzydeHus: OMOJOTHYECKUX MPOIiec-
COB.

6.16. pH oanoro pactBopa pasen 3, npyroro 6. Onpeaenutb, B
KOTOPOM U3 PacTBOpoB 00beMoM 1 11 koHneHTpauus [H'] Gonbiie u
BO CKOJIBKO pa3?

6.17. Beraucants [H'] B pactBope, eciu pH = 6,2.

6.18. Bprunciurs pH 0,01N pacTBopa YKCYCHOM KHCIOTHI.
CreneHp AuCCONAIM KUCIOTHI B pacTBope paBHa 0,042,

6.19. Omnpenemuts pH pacTtBOopa, B 1 1 KOTOPOro CoOmepKUTCS
0,1 r ruapokcuia HATpHUSI.

6.20. Kakue conu nogseprarorcs rugpoansy? Hanummre ypas-
HeHHs ( B MOHHOW M MOJIEKYJISIpHOM (hopMax) MPOIECCOB TUIPOJIN3a
cienyromux coneit: xmopun sxenesa(lll) (mepsas cramms); oprodoc-
dar Hatpus (neppas craaus); cyabdun xpoma (l11). Oxapakrepusyiite
cpeny.

6.21. Crenenp runponnsa. 3aBUCUMOCTb CTEIIEHU TUIPOIU3a OT
(GbakTOpoB: a) MPUPOJBI BEIlECTBA; 0) TeMIepaTyphl; B) KOHIEHTpA-
IIMUA COJU B pacTBope. Hamummre ypaBHeHUs (B MOHHOW U MOJIEKY-

JsipHOM (hopMax) MPOIECCOB TUPOIM3a CICAYIONIUX COJIeH: KapOoHaT
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Kayus (mepBas CTaausi); HUTpAT IMHKa (mepBasi cTaaus); KapOoHat
xkenesa (111). Oxapakrepusyiite cpeny.

6.22. Kakue comm moasepraroTcs ruapoausy? Ilpu ruaponuse
KaKuX CoJied mpoucxoauT usmeHenue pH cpenpl? Hanummre ypaBHe-
HUS (B MOHHOM M MOJEKYJIsIpHOM (hopMax) MpOIEeCcCOB TUpOJin3a
cieayromux cojieit: opropocdar kamust (I cragus); nurpar nuuaka (|
ctaaus); kapooHat xkene3a (l11). Oxapakrepusyiite cpeny.

6.23. B kakoM cilyyae mpoI1iecc TUIpoInu3a COJIU SIBJIIETCS HE00-
patumbiM? Hanumure ypaBHeHUs (B COKpalleHHOW MOHHOM, HOHHO-
MOJIEKYJIIPHOM M MOJICKYJISIpHOM (opMax) MPOIECCOB TUIPOJIN3A
cieayrmoumux conei: cyaput amomunus; Hutpat meau (Il) (meppas

CTaI[I/ISI); HUTPUT KaJIbIIHA.

Pa3pnea 7. OKuCJINTEIHLHO-BOCCTAHOBHUTE/IbHBbIE PE€aKIInU.
Psix CTAHAAPTHDLIX JJICKTPOAHLIX ITIOTCHIINAJIOB.
CpaBHI/ITeJH)Haﬂ XapakTepuCcTuKa ME€Ta1J10B.
B3aumoaenicTBHe KHCJIOT ¢ MeTALJIaMH

7.1. Kakue BeniecTBa Ha3bIBAaIOTCA BOCCTAHOBUTEIIMHU? Y KaXU-
T€ MPOCTBIC M CIIOXKHBIE BEIIECTBA, SBIISIONMIMECS BAKHEHIITUMH BOC-
craHoButTensiMu. [logbepute crexumomeTpuueckue KOIQOUITUEHTHI
(METOIOM 3JIEKTPOHHOTO OajlaHca), YKaKUTE OKUCIUTEIh U BOCCTAHO-
BUTEJIh B PEAKITUU:

Zn + K,Cr,0O;+ H,SO, — ZnSO, + Cr2(804)3 + K,SO,+ H,O

7.2. Kakmne BemiecTBa HA3BIBAIOTCS OKHCIUTEISIMH? YKaXKUTE
MPOCTHIC U CJIOXHBIC BEIIECTBA, SBJISIONIMECS BAXXHEHIIUMU OKHUCIIH-

tensamu. [logbepute crexmomerpuueckue Kod(PQGUIUEHTH (METOIOM
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AJIEKTPOHHOI'0 0ajlaHca), YKaXHUTE€ OKHCIUTENIb U BOCCTAaHOBHUTEIb B

pEaAKIUU:

K>S + KMnO,4+ H,SO4 — S+ MnSO,4+ K,SO4 + H,O

7.3, Tunbl OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIUNA: MEX-
MOJICKYJISIPHbIC, BHYTPUMOJICKYJISIPHBIC, JTUCHPONOPIIMOHUPOBAHMUS.
[IpuBeauTe IpUMEpHL.

7.4. Cpenn coenuHenuii: xmopuna xene3a (II), xmopun xenesa
(I1T), MmeTamM4eckoe Kene30, CEPOBOAOPO, CYIb(PUT HATpUs, cepHAas
KUCJIOTa — YKOKUTE BOCCTAHOBUTEIU, OKHCIUTEIU U COCAUHECHUS C
OKHUCINATEIHLHO-BOCCTAHOBUTEBLHON ABOMCTBEHHOCTHIO. OTBET 000C-
HYWTE.

7.5. ObocHyTE, KaKOM MPOIECC - OKUCICHNUE UM BOCCTAHOBIIEC-
HUE - IPOUCXOAUT B MPEBPAIIECHUSIX BEIIECTB:

a) 2FeSO, —» F92(804)3 b) F9203—> 2Fe C) NH; — NO

d) 2CI" — ClI, e) CIr—> CIO,, ) 210,—> |,

7.6. Victionb3ys psiJi akTUBHOCTU METAJIJIOB, YKAXUTE, KaKUe Me-
TaJUIbl B3aUMOJEHCTBYIOT C BOJIOM: @) TPU OOBIYHBIX YCIOBUSX, 0) IPH
HarpeBaHWM, B) C MEPErPETHIM IMAPOM, I') HE B3aUMOJECHCTBYIOT IpHU
T00BIX YCIOBUAX. HamuimmTe COOTBETCTBYIONINE YCIOBUS PEAKIIHIMA.

7.7. Kakue mMeTtajuibl MOTYT B3aUMOJICMCTBOBATH C BOAOPOJIOM?
Kakue CBOMCTBA, c TOUYKU 3peHusd OKUCIIUTEIBLHO-
BOCCTAHOBUTEJIBHBIX, MPOABJISIOT IPU 3TOM MeTal U Bogopoa? Ilo-
yeMy 0Opa3yromuecs MpU 3TOM TUAPUJIBI 00JIaTat0T BBIPAKEHHBIMU
BOCCTAaHOBUTEIIbHBIMU CBOMCTBAMU?

7.8. Kakume cBoiicTBa, ¢ TOYKH 3pEHUS] OKHUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIX, ITPOABIISACT Jr00asi KHCJI0Ta II0 OTHOIIEHHIO K
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Metauty? B dem mpuHOMNUAIbHAS pa3HUIA MEXIY KHCIOTaMH Iep-

BOM M BTOpo# rpynnbl? Kakue n3 HUX 001a7a0T 0ojiee BhIpaKCHHBI-
MU OKUCJIUTEIbHBIMU CBOMCTBAMU? B ueM 310 nposBisieTcs?

7.9. B yeM 0COOEHHOCTH B3aUMOJICUCTBUS a30THON KHUCJIOTHI C
metamtamu? Jonummure ypaBHeHnue peakuun Al + HNO3 ja6—.. .,

noAOEepUTe CTEXUOMETPUUYECKUE KOIPDUIIMEHTHI, YKaKUTE
OKHCJIUTENIb 1 BOCCTAHOBUTETb.

7.10. B yeM 0COOEHHOCTh B3aMMOJICHCTBUSI KOHIICHTPUPOBAH-
HOM CEepHOM KUCJIOTHI ¢ MeTajiaMu? Jlonuimmre ypaBHEHUE peaKIuu

Na + H,SO4 omn—- - -

noAOepUTe CTEXHOMETpUUECKHe KOAIDPUIIUEHTH (METOIOM
AJIEKTPOHHOIO OailaHCca), YKaKUTE OKUCIUTENIh 1 BOCCTAHOBUTEIIb.

7.11. ITouemy OyaropoaHbIe METAJIBI HE OKUCIISIIOTCS UHIAUBU-
TyalbHBIMA KOHIIEHTPUPOBAHHBIMU COJITHOM M a30THOW KHCIIOTaMH,
HO OKHCJISIFOTCSI CMECBIO ATHUX KHCJIOT, TaK Ha3bIBAEMOM «IIapCKOM
BOJIKOM»? OTBET O0OOCHYHTE COOTBETCTBYIOIIMMHU YPaBHEHUSIMU pe-
aKIU.

7.12. B 4yeMm 0COOEHHOCTh B3aMMOJICHCTBUSI a30THOM KHUCIIOTHI C
MeTayiamMu? JlomuimuTe ypaBHEHHE PEeaKIIUU

Ca+ HN03 paz6 7 -ees

noAOEepUTE CTEXUOMETpUUECKUE KOADPUIIMEHTHI (METOI0M
AJIIEKTPOHHOTO OallaHca), YKa)KUTE OKUCIUTEIb, BOCCTAHOBUTEIb.
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Pa3nes 8. OCHOBHBIE KJIACCHI HCOPTaHUYECKUX
coequHeHN. XUMHYECKHE CBOMCTBA OKCH/IOB,

KHMCJIOT, OCHOBAHMI1, COJIieH
8.1. Ykaxure, K KaKOMy THITy OTHOCATCSI OKCHJIbI: OKCHJ| yTJIe-

poaa (IV); okcua kanbiust; okcun anomMuHus. Hanummre dhopmyiibl
COOTBETCTBYIOIIUX MM THUAPOKCHIIOB, HA30BUTE IMOJYYEHHBIE COEIIH-
HeHnus. Hanuiure peakunu, XapakTepHU3yOINE XUMUYECKUE CBOMCT-
Ba TUJIPOKCHUAA ATFOMUHUS.

8.2. MoryT nu B3aMMOJEMCTBOBATh MEXKIY CO0Oil: a) KUCIOTa U
KUCJIOTHBIA OKCHJ? 0) KUCITOTHBIM OKCUJI U OCHOBHBIN OKCHA? B) JiBa
OCHOBHBIX OKcHAa? I') KHCJIOTa U OCHOBaHME? JI) KUCJIOTAa U COJIb? €)
JIBE COJIU? 5K) KUCIIOTHBIA OKCUJ U COJIb? 3) KUCIOTHBIN OKCHJ U OC-
HoBaHue? Hanuimre ypaBHEHUS BO3MOKHBIX PEaKIUi; AaiiTe HEOO-
XOJIMMBbIE TIOSICHEHUSI B OTHOUIEHUH YCIIOBHII U1 OCOOCHHOCTEHN MpoTe-
KaHUs MPOLIECCOB.

8.3. Hanmmmmure peakunu, XapakTepU3yIOIMe XUMHUIECKUE CBOM-
cTBa: OopTO(MOChHOPHON KHUCIOTHI; THIAPOKCHUIA Oapusi; OKCHAA CEpbl
(VI); okcuma nuHKa.

8.4. Kakue mapsl BeniectB OyIyT B3aUMOJIEMCTBOBATH MEXKIY
coboii: okcua docdopa (V) u Boja; OKCHI KaJdblUs U THIPOKCHU] Ha-
Tpus; okcua yraepoaa (IV) u runpokcug 6apusi; cosisiHas KUCIOTa U
xKene3o; cynb(dar IMHKa U Meb; HUTpaT cepedpa (1) u menn. Hamu-
IIUTE YPaBHEHUSI COOTBETCTBYIOIIUX PEaKIIUi.

8.5. B ueM 0COOEHHOCTh CBOMCTB aM(OTEPHBIX OKCUJIOB U THUJ-
pokcusioB? OKCUIBI U THAPOKCHUIBI KaKHUX JIEMEHTOB 00JIaJaloT aM-
dboTepHbiMU cBoMcTBaMu? HanumnTe peakiuu, XapaKTepU3YIOIIue

aMm@oTepHbIe CBOMCTBA OKCHIA IIUHKA, THAPOKCUIa antoMudus. Hazo-
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BUTE MOJYyUYECHHBIE COCTUHEHHUS.

8.6. C KakuMU U3 HUKEIMEPEUHCICHHBIX BEIECTB OyJeT pearu-
poBathb okcup pocdopa (V): okcun yraepoaa (1V); ruapokcua kaaus;
okcua Maruus; cynbdat xene3a (111); Bona; azotnas kucnora. Hamu-
HIUTE YPABHEHUSI COOTBETCTBYIOMINX PEAKIUH.

8.7. Kakue oxcuabl Ha3bIBalOTCA KUCIOTHbIMU? Hanummre
(GbopMyJIbl BaXKHEUIIIUX KUCJIOTHBIX OKCHUJOB U COOTBETCTBYIOIIMX UM
KUCIIOT. UTo oOpasyercs Nnpu B3auMOJEHCTBUM KUCIOTHOTO OKCHJIA C
BEILIECTBOM OCHOBHOTrO Xapaktepa? Hanummure cieayroniye ypaBHe-
HUS PCAKIIUN:

okcua azota(V) + rumpokcun 6apus

okcup dhocdopa (V) + okcua auThs

okcua kpemuus(1V) + rugpoxcun HaTpus.

8.8. Ykaxure, K KAKOMY THUITY OTHOCATCSI OKCUJIBI: OKCHUJ Oapus;
okcug dochopa (V); okenn nunka. Hanummre hopmyibl COOTBETCT-
BYIOILIUX THAPOKCHUIIOB, Ha30BUTE MOJIydeHHbIE coenuHenus. Hamu-
HIUTE PEAKLUU, XapaKTepU3YyIOIIMe XUMUYECKUE CBOMCTBA THAPOKCH-
J1a IUHKA.

8.9. Kakue conu (Kucibie, CpeTHUE, OCHOBHBIE) MOTYT OBITh 00-
pa3oBaHbl Npu B3auMojercTBuu ruspokcuaa xenesza (Il) u cepuoit
KUCIOThI? Hanuimre ypaBHEHHs COOTBETCTBYIOIIMX peakunii. Hazo-
BUTE MOJYyYECHHBIE COJIH.

8.10. Kakue conu (Kucible, CpelHHE, OCHOBHBIE) MOTYT OBITh
o0pa3oBaHbl IPU B3aMMOACHCTBUN OpTO(POCHOPHON KUCTOTHI U TH-
pokcuna Meau(ll)? Hamummre ypaBHEHHS COOTBETCTBYIOIIUX PEaK-

unii. HazoBHUTE MOJSTydeHHBIE COJIH.
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Paznen 9. Xumuueckas cBs3b. KoMILIeKCHbIEC COeTUHEHUSA

9.1. Uto Ha3pIBaeTCsd XUMHUYECKOUW CBs3bI0? OT Yero 3aBUCHUT
TUIl CBA3M MEXAY aTOMaMH B COCIUHEHUU? YKAXKHUTE TUI XUMHUYE-
CKOM CBSA3W MEXKAY aTOMaMU: BOJOPOJ U XJIOp; HATpUH U OpoMm; allro-
MHHUU U CEPA; KACIOPO U KUCIOPOT; KEJIE30 U MapraHell.

9.2. KoBanienTHass xumuueckass cBs3b. lIpupona cBsazu. Mexa-
HU3MBI 00pa3oBaHus. [lokakuTe Ha KOHKPETHBIX MpUMEpax o0pa3o-
BaHME KOBAJCHTHBIX CBS3ed MO OOMEHHOMY U JOHOPHO-
aKIENTOPHOMY MexaHn3MaM. Kak Ha3bIBarOTCA COCIUHEHHS, B KOTO-
pbIX  NPHUCYTCTBYIOT  CBA3U, OOpa30BaHHBIE MO  JIOHOPHO-
aKIIENITOPHOMY MEXaHU3MY?

9.3. Kakoil Tvn cBsI3u CIOCOOCTBYET OOpa30BaHUIO HEMOJIEKY-
JSIPHOW CTPYKTYpPbl COequHEHUW? KakoBbI CBOMCTBA COCIUHECHUN C
HEMOJIEKYJIIPHOM CTPYKTYPOU? YKAKUTE TUI XUMHYECKOM CBSI3H U
CTPYKTYPY (MOJIEKYISIPHYIO, HEMOJEKYJAPHYIO) COCIUHEHUN MEXKIY
aTOMaMHM: cepa U KUCJIOPO; Kalubluil u OpoM; dhocdop u XJIop; a30T U
a30T; UWHK W [[UHK.

9.4. Temneparypsl kunenusi BF;, BCl;, BBr; u Bl; cooTBerct-
BEHHO paBHbI 172, 286, 364, 483K. O0bsicHuTe HaOJIIOJIaeMYI0 3aKO-
HOMEPHOCTB.

9.5. Mexny aToMaMU KaKuxX 3JIEMEHTOB BO3MOXKHO 00pa3oBaHUE
MOHHOM cBs3u? Mcxoas U3 mpupobl MIOHHOU CBSI3U, OOBSICHUTE, MO-
YEeMy COOTBETCTBYIOIIME COCIUHEHHUS HWMEIOT HEMOJICKYISPHYIO
CTPYKTYpY, T.€. CYIIECTBYIOT B BUAE KPUCTAILJIOB.

9.6. Merannuueckas cBsa3b. IIpuponma ceszu. Kakue cBoiicTBa
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METAJJIOB OOYCIIOBJIEHBI OCOOCHHOCTSIMM METAJUIMYECKON CBS3U?

OO0oCHYyMTE OTBET.

9.7. UTto Ha3bpIBa€TCS XMMHYECKOM CBS3bIO? Mexay KakuMu
aToMaMu 00pa3yeTcs KOBaJIeHTHasi XUMHUYECKas CBI3b. ONMUIINTE TH-
bl (TossipHas. HenossipHas). [IpuBeaute npumepsl. CBONCTBA coeu-
HEHUI ¢ KOBAJICHTHBIM THUIIOM CBSI3H.

9.8. BogopoHasi cBsi3b KaK BaXKHEHIITHUNA BU MEKMOJICKYJISIPHO-
ro B3auMojielicTBus. [Ipupona BogopoIHON CBA3U, HEOOXOIUMOE YC-
jJoBue oOpazoBaHusA. CTPYKTYyphl BEIIECTB C BOJOPOJHOU CBS3BIO.
buosiornueckas posb BOJIOpOAHOU CBs3U.I IpuMepHl.

9.9. Uto Ha3bpIBaeTCS rHOpUAN3AIINCH IJIEKTPOHHBIX OpOUTaICHi?

Bunbl rubpuauzanuu. [Ipusenure npumepsl.

9.10. - u m- cBsA3u. MexaHu3Mbl 00pa30BaHUs, IPOYHOCTH, MO-
asspu3yeMocTsh. [IpuBenuTe npumepsl.

9.11. Kakne coemnHEeHUs Ha3bIBAKOTCA KOMIUIEKCHBIMU? Y KaXu-
T€ KOMIUIEKCHYIO YacCTHIly, MPOTUBOUOHBI, KOMILIEKCOOOpa30BaTeb,
€ro CTEMEeHb OKHCIICHUS, KOOPAMHAIMOHHOE YHUCIIO KOMILIEKCOOOpa-
30BaTelIsl, JUTAHIbl 1 HA30BUTE CIICAYIOIINE KOMIUIEKCHBIE COEIUHE-
HUS:

Nas/A1(OH)¢/,  [A9(NH3)o]Cl,  Ko[Cu(CN)4],  K/AuCly],
[Cu(H,0)4](OH),.

9.12. KakoBa mnpupoja CBSI3M B KOMIUICKCHBIX COCIWHEHMSIX?
VYKaxuTe KOMIUIEKCHYIO YacTHIly, MPOTUBOUOHBI, KOMILIEKCOOOpa3o-
BaTelb, €r0 CTEICHb OKUCJICHMS, KOOPAMHAIIMOHHOE YHMCJIO0, JTUTaH IbI

U HazoBuTe cieayromue koMmiuiekcHele coeaunenus: [Al(H,0)q]Cls,

Ca[Cu(CN),], H[AuCl,], K[Ag(SCN).], [Ni(CO).].



298
9.13. Hanucathe KoopAMHAIMOHHBIE (DOPMYIIbI, UCXOMSI U3 TOTO,

yTo kKoopauHanuoHHoe uucio Co (lll) paBHo 6, mis cienyromux co-
CIMHECHUM: a) CO(NOZ)g "6 NHs, 6) CO(N02)3 "3 NH;
B) CO(N02)3 "K' NO, 2 NHj F) CO(N02)3 '3 KNO,

9.14. Jlatp ompeneneHUe KOHCTAHThl HECTOWKOCTH KOMILIEKC-
HBIX HMOHOB, NMPHUBECTH BBIPAKEHHE KOHCTAHTBhl HECTOMKOCTH  JIJIs
koMmIuiekcHoro coenuaenus [Zn(NHs)4] Clo.

9.15. KoHCTaHTBI  HECTOMKOCTH  KOMIIJICKCHBIX  HOHOB
[Ag(CN),]", [AU(CN),]™ , [Cu(CN),]  umeroT 3HauYCHHS, COOTBETCT-
BEHHO: 110 21, 510 39, 110" **. Kakoii u3 5THX HOHOB caMblii
npouHslii? Hanucath ypaBHEHHE NUCCOIMALIMM KOMIIJIEKCHBIX MOHOB
1 BBIp@XKEHUE JIJII KOHCTAHTHl HECTOMKOCTH ATHUX KOMIIICKCHBIX HO-
HOB.

9.16. Omnpenenuth 3apsi] KOMIUIEKCHBIX HOHOB M COCTAaBHUTH
bopMyIIbl KOMITIEKCHBIX COCIMHEHUM C MPUBEICHHBIMU HUXE KaTHO-

HOM HJIM aHUOHOM:

[Bi(3+)|4] [C0(3+)(H20)4C|2] [Cr(3+)(N Hs)sCl]
INiI®(CN),],  [Co®(NHa), (NO,)s]  [Pt*)(NHg)s (NOy)]
[Cu®)(NH3),]  [Cr®(H,0),Cl;] [Pt*“)(NH3) Cl3]

9.17. KoMIJIeKCHbIE KUCIIOTHI, OCHOBAHUSA, COJIU, HEAJICKTPOIIH-
ThL. YK@KHUTE, K KAKOMY KJIaCCy OTHOCUTCS KOMIUIEKCHOE COCIUHEHUE
u Hazosute ero: Na[AuCls], [Co[(NH3)¢][Fe(CN)¢], H[AuCl,],

[Cu(H20)4] (OH),, [PtBra(NHz)], [Cr(H20)4Cl],
[Cu(H20)6] SO4.

0.18. Hazosute xommiekcusie coeaunenus: K3[Co(NO,)e],

Cs[Ag(CN).],  Nas[AlFg], Nas[Ag(S203)2], [Zn(NH3)4](NO3),,
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[Co(H,0),(NH3)4]Cl, u HanmmmTe ypaBHEHHS DJICKTPOJHMTHUECKOM

JIMCCOLIMAIIMM ATHUX COCIMHCHUU.

9.19. Tunpl KOMIUIEKCHBIX COCAMHECHHMH. YKa)KUTE KOMILICKC-
HYIO 4YacTHUIly, TPOTHBOMOHBI, KOMILIEKCOOOpa3oBaTellb, €ro CTEICHb
OKHCJICHUS, KOOPJAMHAIIMOHHOE YHUCIIO KOMIUIEKCOOOpa3oBaTess, -
raH/ibl 1 HA30BUTE CJCIYIOIIME KOMIUJIEKCHBIE COCTMHEHUS:

[Ni(NH3)s]1Clz, K[Au(OH)4], Ki[Fe(CN)e], [PtCla(NHs).],

9.20. KakoBa mnpupojia CBSI3M B KOMILUICKCHBIX COCIUHCHUSIX?
YKaxuTe KOMIUIEKCHYIO YaCTUILy, TPOTUBOMOHBI, KOMILJIEKCOO0pa3o-
BaTellb, €0 CTENECHb OKUCJICHMS, KOOPJAUHAIIMOHHOE YHUCIO KPMILICK-
cooOpa3oBateis, TUraHbl U HA30BUTE CJIEAYIONINE KOMILJIEKCHBIE CO-

CAUHCHU.

[Cu(NH3)4] (OH)2, K[Au(OH)4/, [Cr(H20)4C1o]Cl, Ca/Cu(CN),].

Pa3nenl0. TeopeTnyeckue 0CHOBBI OPraHN4YeCKO XUMMHU.
YrieBoaopoabl

10.1. K kakoMy KjlacCy OTHOCHUTCS COCIUHEHHE, coeprKaliee
cleayroIuii Habop (byHKITMOHATBHBIX TPyl  THAPO-
KCHJIbHAS U KapOOHUJIbHAS, aMHUHOTPYIITIA U TUIPOKCHIIb-
Hasl; KapOOHWIIbHAS UCyNIbdorpynna; cyibhorpymnmna u KapOOKCHIIb-

Had. [IpuBeauTe npuMepsl COENMHEHUN U HA30BUTE UX.

10.2. B yem 0coOEHHOCTHh Ha3BaHUSI apOMATUUYECKUX CTPYKTYpP
M0 CPaBHEHHWIO C OOBMYHBIMU KapOorukindeckumu? Hamummure
(GopMyJTBI CAEAYIOMNX COSAMHEHUH: a) ITUKIOTEKCAHOI U THIPOKCH-
OeH30JI; 0) IHKJIOreKCaHCYIb(POKUCIOTa U CyIb(PoOEH30I; B) Kap-
OoKkcHOEH30J1 1 IUKJIOreKCaHKapOoHoBasi kuciiota. Kakoe coemauHe-
HUE OTHOCHUTCSI K  apoOMaTHYEeCKUM CIIUpTaMm: opTo-



300
TUruapokcuOen3oa win penunmeranon? [ouemy?

10.3. laTtb ompenenenue (QyHKIIMOHATBHOW TPYIIIbI, PUMEPHI.
Kak yuuThIBaeTcsi CTapIMIMHCTBO (PYHKIIMOHAIBHOW TPYMNBI TMPH
coctaBiieHuU Ha3BaHus coeguHenus (mpasuia MIOITAK). Haspath
coequnenusa. HO-CH,— CHO; HO-CH,—CH,—CH,— COOH,;
HO- CH, - CH, - Cl.

10.4. Kakwme BemiecTBa Ha3bIBalOTCA m3oMmepamMu? Hammmmre
CTPYKTYpHBIE (hOPMYJIBI H30MEPHBIX YIIeBOa0p010B cocTaBa CgHyg4;
YKaXUTE MU30MEpPhI, COACpIKaIlle TPETHYHBIC aTOMBI yriepoaa. Ha-

30BUTE€ OTU YIVIEBOAOPOABI IO CUCTEMATUYECKOM HOMEHKJIATYPE
HIOITAK.

10.5. Kakue BemiecTBa HasbiBatoTCa n3oMepamu? [lpuBenute
dbopMysIBI BCEX HM30MEPOB JIeKaHa, HE HWMCKIMHNX YETBEPTHYHBIX
YIIAEPOIHBIX aTOMOB, HO COJEPKAIINX B CaMOM JJTMHHOMW IEMHU MATh

aToMOB yriiepozaa. HazoBure ux 1o cucTeMaTu4ecKOd HOMEHKIIaType
HIOITAK.

10.6. Kakne coenmHeHHWs] XUMHYECKH OOjee aKTHBHBI: aJKaHBI
i ankenbl? I[louemy? Hammcate peakimm XJIOpHpPOBaHHS dTaHa
U DTWIICHA, yKa3aTh YCJIOBUS W MEXAHU3MBbI MPOTCKAHUS PEAKIIUH,
Ha3BaTh MPOJIYKTHI.

10.7. Yto Takoe compsiKeHHbIE CUCTEMBI CBsizel? MMeroTcs nn
OHH Y CJCHYIONIUMX YIJIEBOJOPOIOB. a) NeHTaaueHa-1,4; 0) BUHUII-
OeH3osa; ajuTmioeH3ona?

10.8. KoBasieHTHas1 CBsi3b, TUIIBI KOBAJICHTHOU CBsi3u. CTpoeHUE
G - U - cBsA3U. Ha mpumepe mpomnaHa ¢ MOMOIIBI0O aTOMHBIX OpOH-
TaJled II0Ka3aTh MPUPOIY G - CBA3U B ATOM COeAMHEHUU. Bee mu G -
CBSI3U B MPOIAHE PABHOICHHBI?
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10.9. ApomartuuHocTh, onpezcnenne (mpaBuiio Xrokkens). OcodeH-
HOCTb XMMHYECKUX CBOMCTB apOMAaTHUYECKUX coenuHeHuu. [Ipusec-

T PUMEPBL.

10.10 M3oOpa3uTh cMelieHUuEe SJIEKTPOHHOW TJIOTHOCTH B KOJIBIIE

OCH30MHOM KHUCJIOTHI M TOJIyOJia, YUYUTHIBAsI OPUEHTUPYIOLIYIO MPHU-
poay 3amectuteneil. Hamucarh peakiud HUTPOBAHMS YKa3aHHBIX
coequHeHuil (B yCIIOBHSX M30BITKAa a30THOH KHMCIOTHI). Ha3Barh mo-

JIY4CHHBIC COCIUHCHUSI.

10.11. M3o0pa3uth cMelieHHue SJIEKTPOHHOW IJIOTHOCTH B MOJIE-
KyJax HUTpOOEH30J1a U aHWUJIMHA, YYUTHIBASI OPUEHTUPYIOLLYIO TIPU-
poay 3amectuteneit. Hanmucartes peakiuio OpoMUpOBaHMS YKa3aHHBIX
coequHeHul (B yCIIOBUSAX M30bITKa OpoMHOM BobI). Ha3Bath noy-

YCHHBIC COCIUHCHUAI.

10.12. TMosicauth cyth (Ha mpuMepax) IpaBuia 3aiflieBa, IpaBHIIA
MapkoBuukoBa. [lonmyunts Oyranon—2 u3 2—OpoM-2 MeTuIOyTaHa,
MPUBECTH CXEMBI PEAKIUH IO CTAAMSIM.

10.13. B ycnoBusx 31aeKTpOoQUILHOIO 3aMEIIEHUs] TPOBECTH peak-
o ankwiupoBanus (peakmus Dpunpens-Kpadrca) Ha mnpumepe
B3aMMOJICUCTBUSA XJIOPITaHa C HUTPOOEH30JI0M M ToiyosjoM. [lpu-
BECTU CXEMY PEaKIIMi, MEXaHU3M, Ha3BaTh MPOJYKTHI PEAKIIHH.

10.14. Kakue cucTeMbl HA3bIBAIOTCS COMPSIKECHHBIMHU? T[,7- COMpSI-
XKeHue, p,m- comnpsbkenue. Kakol »snekTpoHHbI 3(PekT mmeer B
CBOEH OCHOBE compshKeHHUE cBsizer? OxapakTepu3oBaTh COMPSXCHUE
CBsI3€M B MOJIeKy/nax OyTaJueHa M aHWIMHA W HamucaTb peaklHud

OpOMHpPOBaHUS STUX COCTMHEHUH; HA3BaTh MPOIYKTHI PEAKIIH.
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10.15. IlpuHnMnuanbHasi OCHOBA CHUCTEMAaTUYECKOW HOMEHKJIa-
Typsl MIOITAK. B kakom mopsiiKe yKa3bIBalOTCSI COCTABHBIE YACTHU
Ha3BaHus? B KakuX choydasix HYKHO YYHUTHIBaTh CTAPIIMHCTBO
rpynn? Ha3Barh Mo CUCTEMAaTUYECKOW HOMEHKJIATYpE:

CCl; — COOH, CH3— CONH,, CH; — CH,—NH,,

HO — CH; — CH, — COOH.

10.16. Yka3zarb TUI TUOpUAU3AIIMN OpOUTael yIJIepOIHBIX aTOMOB

B OeH3oie. OOBSICHUTh  TNPUPOAY O- M T-CBI3U B OcH3oie. Ka-
Kasi CHCTEeMa Ha3bIBaeTCs COMNpsKeHHOH? B yeM 0COOEHHOCTH co-
NpsIKEHHOU cucTeMbl? B Kakux yCIOBHSIX MOXKHO MPOBECTH Tajore-
HUpoBaHue OeH301a? Hamucath COOTBETCTBYIOIIUE YpPaBHEHUS pe-
aKIui U Ha3BaTh IPOJYKTHI.

10.17. Hammcath CTPYKTYpHBIE (DOPMYIIBI YIIICBOIOPOIOB: 2-METUII-
5-atmn-rentuH-3, Oyraguen-1,2; 2,4-auMeTHINeHTaaueH-2,3; TeK-
ceH-5-un-1; IUMETWIALETHIIEH, METHIDTIWIALICTUIICH, JTHIDTH-

JICH, TUMETUIIITHIIEH (2 m3oMepa).

10.18. HanucaTtpe (popMybl CTPOEHUS TPOMEKYTOUHBIX U KOHEYHOTO
npoxgykra B cxemax: CHz-CH-CHp-CH-CH,OH  + H,SO, (-
H,O)—>A; A + Br, > B; B + KOH u30. (cniupToBsIii p-i)) —C; C +
Na — D.

10.19. Ha3BaTh KOHEUHBIM MPOAYKT PEAKIIUU CJCIYIOIINX IpeBpa-
IICHHUI. CHayvaja 2- METHJIOYTEH IOABEPIIM THIpaTaIlid, 3aTeM Jie-
rujpaTaiuy (mpaBuiio 3aiieBa), HalMcaTh CXEMbI PEaKIIHH.

10.20. Hanucath cxembl peakiuii 1 GOpMYJIbl CTPOCHUSI POMEXKY-
TOYHBIX U KOHeuHOro npoaykra (A, B, C) B cienyrolieii cxeme:

CH; -CH, -CH=CH; + HBr -» A; A + KOH (compt. p-p) —
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B; B + H,0 - C.

10.21. Yka3aTh, K KaKOMY KJIACCy OTHOCATCS COCIMHEHMS 1 Ha3BaTh
UX I10 CUCTeMaTHYEeCKONM HOMEHKJIaType:

CCl; — COOH, CH3; — CONH,, CH3-NH,, CH=C — CH, — CHj,
CH, = C (CH3) — CH, — CH(CH3) — CH;, CHj- CH,-CH(OH)-
CHs.

10. 22. Kakue mpenenbHbIE YriIeBOAOPOILI 00pa3yroTcs MpuU Ha-
IPEBAHUU COJIEN COOTBETCTBYIOMIMX KUCIOT co menoyamu:CH3-CH,-
CH,COONa, CHj3- CH,- C(CH3),-COONa? HaspaTh mosyueHHbBIC

COCMHEHUs 110 PAlMOHAJIBHOM M CUCTEMATHYECKONM HOMEHKJIATYPE
HIOITAK.

10.23. Hanmcath cTpyKTypHBIe (POPMYIIBI M Ha3BaTh MO CHCTEMAaTH-
YECKOH HOMEHKJIAType M30MEPHI TeNTaHa C MAThIO aTOMaMH YIJIepo-
71a B OCHOBHOM IIeTIH, COJIeprKalllei YeTBEPTUUHBIN aTOM yIiiepo/a.

10.24. Kakue coeAuHEHUs Ha3bIBAIOTCS MOHO(DYHKIIMOHAIHHBIMHU,
NoJU(PYHKIMOHAILHBIMY, —reTepodyHKIMoHanbHbIMU?  [IpuBectu
IpPUMEPHI, JaTh UCUEPIBIBAIOLINUNA OTBET.

10.25. Hantucath ypaBHeHHE peakIuyd JErHApaTallid  CJICIYIO-
IIUX CIIUPTOB, YUUTHIBAs MpaBUiio 3aiiieBa, U HA3BaTh MOJTy4YCHHBIC
OJ'IG(bI/IHI)IZ CH3'CH(CH3)'CH2'OH, CH3'CH(CH3)'CH(OH)'CH2'
CHas.

10.26. Kakasi cBA3b Ha3bIiBaeTcsl kKoBajeHTHOU? [lonsipHOCTh U TO-
JSPU3YEMOCTh KOBaJECHTHOUW CBsi3u. MHIYyKTUBHBIN 3¢ (deKT, ero Bu-
nbl. [Tpumepsr.

10.26. Me3omepnsbiit 3¢ dekT, noustue. Tumnbsl MmezoMepHOro 3¢ dex-
Ta. ['padnueckoe mzodOpaxenue. M300pa3uth CMEIICHUE DJIEKTPOH-
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HOM MJIOTHOCTU B KOJIbIIE OCH3aJIbJICTH/Ia U ATUIOEH30J1a, YUYUTHI-
Basi OPUEHTUPYIOIIYIO IPUPOITY 3aMECTUTEIICH.

10.27. Peakuus o6ecueunBanus pactsopa KMnO,4 — kauecTBeHHast
peakiusi Ha oOHapy»xeHue aakeHoB. Ha mpumepe Oyrena-1 nanucath
ypaBHEHHUE pEaKIMM W Ha3BaTh MPOAYKT, KOTOpbIA oOpa3yercs B
ATUX ycaoBuUsX. K kakoMy Kjaccy COETMHEHUN OTHOCUTCS ATOT MPO-

IYKT peaKIuu?

10.28. W3 Oyranauwona — 1,4 monyyuts 2,3 - nubpoMOyTaH U
1,4 — nubpomOyTaH.

Pa3znenll. OcHOBHBIE KJIACCHI OPraHMYEeCKUX COeTUHEHUN

11.1. CpaBHUTE CKIOHHOCTh K OKUCJIEHUIO aJbJCTHI0B U KETOHOB.

AprymeHTtupyiite oTBeT. Hanuiure peakuuu OKUCIEHHUS CIEIYIO-
IIMX COCIMHEHUH: a) OyTaHalb, 0) OyTaHOH; B) IIEeHTaHINAJIb
(noJTHOE M YacTUYHOE); T) MEeHTaHOH-3. Ha30BUTE MPOMYKTHI peak-

107078

11.2. Ha3Bate ranuuepun no MKOITAK u Hanucath Juist HEro peak-
MUK ¢ YKCYCHOU kucioroi (1 Monb) M a30THOW KHUCIOTOU (M30bI-
ToK). K KakoMy Kilaccy COeIMHEHUH OTHOCSITCS 0Opa3oBaBIIUECS

OPOIYKTHI?

11.3. HanmcaTe ypaBHEHHE B3aWMOJEHCTBUS METHJIAMUHA U
STUJIAMUHA C BOJIOM, KaKyl0 PEAKIIMIO CPEJbl UMEIOT BOJAHBIE pac-
TBOPHI aMMHOB? OOOCHOBATH OTBET.

11.4. Hanucath CTpyKTypHBbIE (POpMYJBI U AaTh TPUBUAJIbHBIC Ha-
3BaHUA TUAPOKCHUKHUCTIOT! 2-OKCHUITPOTIaHOBAs, 2,3-
JTMOKCHUIIPOITAaHOBAS, OKCHOYyTaHINOBA, 2-okcurponan-1,2,3-
TpukapOOHOBas KucioTa. Kakoi mporecc mpoTekaeT Impu HarpeBa-
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HUM 0-OKCHUKHCIIOT? Hamuimure COOTBETCTBYIOIEE ypaBHEHHE pe-
aKI[MY Ha IPUMEPE MOJIOYHOM KMCJIOTHI M Ha30BUTE MIPOIYKT.

11.5. KakuMu peakiusiMd MOKHO OTJIMYHUTH OyTaHallb OT OyTaHOHA?
IIpuBectu cxemsl peakunii. Hanucarte peakuuuy anbaoibHOW KOHIEH-

caly IJI CJICAYIOIIUX aJIbJACru10B. MCTHIIIIPOIIaHaIA, IICHTAHAJIA.

11.6. AmuHbI, onpeeneHue. AnudaTuyeckue nNepBUYHbIC, BTOPUY-
HbIE U TPETUYHBIC aMUHBI, CTPOCHHE, HOMEHKJIATypa, OCOOEHHOCTb
UX B3aM- MOJICHCTBHS C a30THCTOM KHMCIOTOM (HAIMCaTh CXEMBI pe-
akmwmii). Ha3BaTh coenuHEHHE, KOTOPOE IIOJYYHTCS B PE3yJbTaTe
cnenyromux peakiuii: CH, =CH, + Br, —» X; X+ 2KCN > VY, Y
+ H,O — ? Hanucatps cxeMbl MPOMEXYTOUHBIX PEaKITUH.

11.7. Ha npumepe y-MaclIsHOM KUCIOTHI IMOKa3aThb OTHOUIEHUE Y-

OKCHUKHCJIOT K HArp€BaHHIO, HAIIMCATh CXCMY PCAKIIMU WM HA3BATH
IMPOAYKT PCAKIIHNH.

11.8. Hanwucate npoekiuoHHbie ¢popmynsl D- u L-rmunepunoBoit
KUCHOTHI, D- 1 L-90104HOM KUCHOTEL.

11.9. Kakue coennHeHUs Ha3bIBalOTCS TuKoassMu? Hamucats ypas-
HEHUE PEaKIMU TOJyUYeHUs TIIMKOIS 1o Barnepy u3 Oyrena-2. Ha-
3BaTh MOJIYYCHHOE COCUHEHUE.

11.10. IlpuBecTu CTpyKTypHbIC (POPMYJbI U NaTh HA3BaHUA IO
HIOITAK coenunenuii coctaBa. a) C4HoCl u 6) CsHy;Cl, umero-

MUX OJHUH HUJIK IBA ACUMMCTPHUYCCKHUX aTOMa Yyrijcpojia.

11.11. Kakue cnupThl Ha3bIBalOTCA MHOroaToMHbIMU? IlpuBectu
npuMepsbl. [Ipu HarpeBaHWM TIUIEPUHA MPOUCXOJIUT IOCIEI0BA-
TEIbHOE OTLICIJIEHUE ABYX MOJIEKYJ BOABI U OOpa3yercsi Hempe-
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JENbHBIN albJeruf], IPUBECTU CXEMYy DTOro IpoLecca, Ha3BaTh

OPOAYKT.

11.12. Kaxkoe coenuHeHue oOpasyercsi MpuU B3aUMOJCHCTBUU Mac-
JSTHOH KHUCJIOTBI C TPEXXJIOPHUCTHIM (ochopoM (MIPUBECTH CXEMY
peakIuu) M Kakoi TPOJYKT oOpa3yercs, €CJId Ha 3TO COCIUHCHUE
noJIeCTBOBATh MeTaHOJ0M? Ha3BaTh MOy4eHHBIE COCTUHECHUSI.

11.13. JlexapbokcunupoBanue, onpeaencHue. Iloka3ars 3ToT mpo-
[IeCC Ha MpUMEpe IIaBEICBOM M SHTaApHON KUCIOT. OOBICHUTH, IO-
YeMy YKa3aHHBIE KHCJIOTHI CKJIOHHBI K JeKapOokcuinpoBaHuto. Kak

HA3BIBAIOTCS COJIU TUX KHUCJIOT?

11.14. Tloka3aTh I'€HETUYECKYIO CBSI3b MEXKIY KJacCaMH, OCYIIECT-
BHB TIpEBpAIlleHHE. MPOMaH—> MPOIIEH—> MPOIMaHOJI—> OyTaHOBas KU-

cnora. HanmcaTte cOOTBETCTBYIOIINE YPAaBHEHUS PEAKIIUN.

11.15. Ocyuiecteuts npesparenus: (CH;CH,COO),Ca (t°) — A:

A + PCls — B; B + NaOH (cniupr. p-p) —» C; ruaparamus C —
D. HasBath coenunenus (A, B, C, D). Hanucats ypaBHEHHS pe-
aKIUH U Ha3BaTh MOJYYCHHBIC COCTMHCHHSI.

11.16. B kakom ciiydae OpraHMYEeCKHUEe COCTUHEHUS TPOSBIISIIOT OC-
HOBHBIE CBOMCTBA? PacroynioxuTre B psii MO YBETUYECHUIO OCHOBHBIX
CBOMCTB CJEAYIOIIME aMHUHBI: 3TUJIAMHUH, METWIAMUH, aHWIUH, Me-
TUJIATUIAMHAH. APryMEHTUPYUTE OTBET HAa OCHOBE JJIEKTPOHHBIX
¢ dekToB.

11.17. HanwucaTh ¢opMyJibl 1 Ha3BaHUS BaXKHEHIIUX HEMPEIETbHBIX
KuCJIOT. HamcaTh cxemy peakiiuu TuapaTaui aKpuJIoOBOW KHUCIIO-
Thl, Ha3BaTh MPOJYKT PEAKIIUU U yKa3aTh, OYJIET JIU OH 00pa30BbI-
BaTh paneMar (gaTh omnpeaeacHUe paleMara).
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11.18. Knaccudukarmus amMuHoB. UTO Takoe NMEpBUYHBIN, BTO-
pUYHBIN U TpeTuuHbli amuH? [Ipumepsl. Ha3zBath coenuHeHus:
a) CH3-NH-C,Hs;  6) CoHs-N(CHy)s;
B) H,N-CH,-CH,-NH,; 1) H,N-(CH,)5-NHj;

11.19. B yeM 0COOEHHOCTH CTPOEHMSI MypaBbUHOU KUCIOTHI? Kakue
IPOAYKTHI 00pa3yroTCsl MPH JCHCTBUU CEPHOUM KUCIOTHI (KOHII.) Ha
MYPaBbUHYIO KUCIOTY? MOXHO JIM OKUCIUTh MYPaBbUHYIO KUCIIOTY?

HO‘ICMY? Hanucartp cxemMbl COOTBCTCTBYIOIIHUX peaKHHfI.

11.20. Hamwucatp cTpykTypHYyIO (opMyly BeliecTBa CoOCTaBa
CsH;00, ecnm u3BeCTHO, YTO OHO pPearupyer ¢ METAUIMYECKUM Ha-
TPUEM C BBIJICJIICHUEM BOAOPOJA, MPU OKHUCICHUU O0pa3yeT KETOH
HOPMAaJILHOTO CTPOCHUS M 001aaeT ONTHYECKON aKTUBHOCTHIO. Ha-
MUIIATE COOTBETCTBYIOIINE YPAaBHEHUSI PEaKIUM U HA30BUTE IOJY-
YEHHbIE COCAUHCHHUS.

11.21. Hamwmcate GopMyJibl BaXKHEHIITUX HEMPEAETbHBIX KHUCIIOT.
Kakue coenunennst 00pa3yroTcsi Ipu TUAPUPOBAHUN U THIPATALIIU
(bymMapoBOM KUCIIOTBI, MPUBECTU CXEMBI PEAKITUH.

11.22. Kakue coequHeHus 00pa3yroTCsa MPU OKUCICHUH CHUPTOB!
a) Tep- BUYHBIX; 0) BTOpUIHBIX. OCYIIECTBUTH IPEBpAICHHC:
CH,=CH-CH,-CH,-CH; — CH;-CO-CH,-CH,-CH;. Hanucarts
COOTBETCTBYIOLIME YPABHEHHUS PEAKIIMil; HA3BaTh NPOTYKTHI.

11.23. Kakue u3 HWKENPUBEACHHBIX COCAMHEHUM OMTHUYECKH aK-
TUBHBIE:

a) HOCH,-CH(OH)-CHO, 6) CH3-CH,-CH,-CH,0OH,

B) CH3-CH,-CH(OH)-CHj3, r) HOOC-CH,-CHBr-COOH,

1) CH,(OH)-CH,-CH,-COOH. HasBath 3TH coenuHeHus. OTme-
TUTh ACUMMETPHUYECKHE aTOMBbI YIJIepoja M yKa3aTh BO3MOXKHOE
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YUCJIO OIITUYCCKUX N30MCPOB.

11.24. TlpuBecTu CTPYKTYpHYIO (HOpMyIy sIOJIOYHOM KUCIOTHI, TO-
JYy4YUTh €€ W3 OyTEHAMOBOM KHUCIIOTHI, TPUBECTU CXEMY PEAKIIUU €€
nosyaenusi. Kakoi mpoykT oOpasyercs Mpu OKUCICHUU SI0JI0YHOM
KUCJIOTHI?

11.25. Jlath ompezAelieHUe aHTUAPUAOB U XJIOPAHTHAPUIIOB KHUCIIOT.
[IpuBectu mnpumepsl. IlpuBecTH cxemy peakiMM B3auMOJCHCTBUS
XJIOPUCTOTO areTwia (XJIopaHTUIpHIa YKCYCHONW KHCIIOTHI) C 3TaHO-
JIOM, Ha3BaTh NPOAYKT PEAKIIHH.

11.26. Kakue crnupThl Ha3bIBAIOTCSI MHOTrOaTOMHBIMH? YUTO Takoe
rmkonu? IlpuBectu npumepsl. [lpu Tepmuyeckoil aeruapaTaliuu
rIIMIEepuHa 00pa3yeTcs akposienH. Hanmuiure cxeMy peakiuu U Ha-
30BUTE aKPOJICHH M0 CUCTEMAaTUUYECKON HOMEHKJIATYype.

11.27. YTto MOHMMAIOT MOJ OCHOBHOCTBIO OPTaHHYECKOTO COC/IH-
HeHus? CpaBHHTE OCHOBHBIC CBOMCTBA alndaruueckoro (MeTuia-
MUH) U apoMaTH4ecKoro (aHwiInH) aMHHOB. Hamuimure cTpykTyp-
HbIe (POPMYJIBI COCTMHEHUN U MOKAXKUTE COOTBETCTBYIOIIHNE DJICK-
TPOHHBIE 3D PEKTHI.

11.28. Jlats omnpenenieHUe aHTUAPUIOB KUCIIOT, IPUBECTU CTPYKTYp-
HbIe POPMYJIbl SIHTAPHOTO, (TATIEBOTO U YKCYCHOTO aHTHApPHU-
noB. Kakue TByXOCHOBHBIE KUCIOTHI HE 00pa3yloT aHTUAPUIOB?

11.29. Ha3BaTh KHCIIOTHI, OOpa3yroIIrecs MpU OKHCICHUN (JacTHY-
HOM H TTOJTHOM) CIICAYIOIIHUX TIUKOJeH: nmpomanauon —1,3; OyraH-
ol — 1,4; S TUJIEHTINKOJIb.
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Paznea 12. JIunuael

12.1. Yto Ha3bIBaeTcsi CIOXKHBIM dPupom? Hanuiure peakiuu
o0pa30BaHuUs CIOKHBIX 3(UPOB IMPU B3aUMOJICUCTBUH: a) YKCYCHOH
KHCJIOTBI U 3TaHOMA, O) MAaciASHOW KHCJIOTHI U METAHOJIA, B) MY-
PaBBUHOM KHCJIOTHI M TIponiaHojia-2; 1) opTodochopHON KUCIOTHI U
sTaHosna. HazoBurte mosiydeHbie 3()Upbl BCEMU BO3MOKHBIMHU CIIO-
co0amH.

12.2. K kakoMy kjiaccy cCoenMHEHHH oTHOcsATCcs xkupbi? [lpuBectu
CTPYKTYpHYIO (OpMYIy KHpa, PU THAPOIHU3E KOTOPOTO U3 OpraHu-
YECKUX KHUCJOT oOpa3zyercs TOJbKO MaJbMUTHHOBasA KucioTa. Ha-
nUcaTh MPOIECC KUCJIOTHOTO THApoin3a. Has3BaTe 3TOT up, ykKa-
3aTh €r0 KOHCUCTEHITHIO.

12.3. OmbuieHue JKHUPOB. YCIOBUA IPOBCACHHUS ITpoLIECCa U TIPHUMEC-
HCHHUC €TI0 B IPOMBIINIJICHHOCTH. Hanmucatp YPaBHCHHUC PCAKIINH
OMBUICHHA OJICOIIAJIBMUTOCTCAPHUHA (OHCOH&HBMHTOCTGapaTa TJINIIC-
pHuHa, OHGOI/IHHaJ'IBMI/ITOI/IJ'ICTCapOI/IJ'IFJ'II/II_[epI/IHa), Ha3BaThb O6p33YIO-

mUecsd IMPOLAYKTHI.

12.4. KucnoTHOE YMCIO KakK XapaKTepHUCTHKa KupoB. Kakum 00-
Pa3oM OMPEAEISAIOT KUCIOTHOE YKCIIO ISl KHPA; U YTO OHO Xapak-
TEPU3YET?

12.5. Mputa ¢ XUMUYECKOH TOukHu 3peHus. Kak coctaB mblia
BIIMSIET HA €ro KoHcHCTeHIno? UTo Takoe «BBICAIMBAHUE)» MbIjia?
Hanmucate mporiecc mojaydeHus: TBEPAOTO CTEApUHOBOTO MbLIA M3
TpHUoJieaTa riuiepuHa.

12.6. Hammcats peaknuio ruapupoBanus (THIPOreHU3AINN) THO-
aeo- creapuna (1,2-auroseoni-3-cTeaponIriniieprHa), Ha3BaTh 00-

Pa30BaBIIMNCA TPOILYKT.
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12.7. CoctaButh QPOpMyIly KHpa, €CIU MPU €T0 OMBUICHHH O0pa-
30BAJIMCH CICAYIOIIME MPOAYKTHI: TTIUIEPUH, OJJHA MOJIEKYsa oJjiea-
Ta KaJdus W JIB€ MOJICKYJIbl MajbmMuTaTa Kanus. Ha3zBaTh oMbuisie-
MBIM )KHp ¥ HalKUCAaTh YPAaBHEHHE PEAKIIMU OMBUICHUS 3TOTO XKHUpa.

12.8. K kakomy Kjaccy CO€IUHEHUU OTHOCATCS >KUpbI? UTO Ha3bI-
BaeTcs ruapom3om? [louemy Kupbl CKIOHHBI K THApOan3y? Hamm-
caTh ypaBHCHHUE KUCIIOTHOI'O THAPOJIN3a AUNAIbMHUTOCTEapuHa (JIu-
NaJbMHUTOUJICTEAPOMITIINIICpUHA) U Ha3BaTh 00pa30BaBIKECS MPO-

TYKTBHI.

12.9. Yrto oOmiero u B 4eM OTJIMYHE B COCTaBE W CBOMCTBAX TBEP-
IBIX KHAPOB, Macel U BOCKOB? IIpuBecTH CTpYKTypHBIC (DOPMYJIBI
BOCKa, xupa. [Touemy kuakue xupbl (Macjaa) 0ojiee Moye3Hbl B K-

TaHWUU, YEM TBCPAbIC }KI/IpI)I?

12.10. Kakwne KuCIOTBHI BXOIAT B coctaB Macen? Kakue u3 atux
KUCJIOT CUMTAIOTCS HE3aMEHMMBIMHU i1 uesnoBeka? IlpuBectu
CTPYKTYpHYIO (popmyny Mmacia (BBIOOp IPOM3BOJIbHBIN) M JaTh
Ha3BaHUE.

12.11. Yto oOmiero u Kakue pazIuuus B CHOCO0aX MOJy4deHUS,
CTPOCHUHU U CBOMCTBAX MBUIOB M CHHTETUUYECKHUX MOIOIIUX CPEICTB?
Hanumure dhopMyny MblUIa U CHHTETMYECKOTO MOIOIIETO CPEACTBaA.
OxapakTepu3yiTe Morolee AeHCTBUE MBIJIOB U JIETEPTEHTOB.

12.12. Kako# npoayKT oOpa3yercs Npu alIMpOBAHUM TJIUIIEPU-
Ha CMECHIO PABHBIX KOJIMYECTB MAJIbMUTUHOBOW, JIMHOJIEBOU, JIU-
HOJICHOBOM KucJIOT? Hamucath ypaBHEHHUE peaKkliM, Ha3BaTh IIPO-
IYKT. YKa3aTh TUII JUIUAA U )KUAPA, €ET0 KOHCUCTEHLIUIO.

12.13. Kakne nunuabl Ha3bIBAIOTCS CIOXKHBIMHU? YKa3aTh Ba-
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HEWIMe TPYIIbl CIOXHBIX JUNUAOB. Hamucate CTpyKTypHBIE
dbopMyJibl U HA3BaTh AMUHOCIIUPTHI, BXOJISIIIIHE B COCTAB CJIIOXKHBIX
munuaoB. OxapaTepu3oBaTh OMOJOTMYECKYIO POJIb CIOXKHBIX JIH-
110791(0):3

12.14. Kakue nunuabl Ha3bIBAIOTCS CIOXKHBIMU? HamucaTte oOmiue
dbopmynnl docharuaoB. Hamucarh cxeMy KHCIOTHOTO THIAPOIM3A
aerutuHa (pochaTHIMIXOINHA), B COCTaB KOTOPOI'O BXOJUT Iajib-
MUTHHOBAsI M OJIEMHOBAs KUCJIOTHI. K KakoMy THITy JIMIUJI0B OTHO-

CATCS JICIIUTUHBI?

12.15. Kakoii mpoliecc Ha3bIBalOT MPOropKaHUEM >XHPOB? Pa3Ho-
BUJIHOCTH TPOLIECCOB MPOTOPKAHMS, CXOJACTBO M pa3jIU4UE MpoIiec-
COB MPOTOpKaHMs W ruaposm3a. Hamucate CTpyKTypHYIO (Dopmyny
JUIIAIA, €CIIM TIPU €ro KUCIOTHOM THAPOIN3€ OBLIN MOJYyYCHBI CIIe-
IYIOITHAE MPOAYKTHI: TIUIEPUH, 2 MOJIb MaJbMUTHHOBONH H 1 MOJb
CTEapUHOBOW KHUCJIOT. YKa3zaTh THUM JIMIK/IA, TUI KUpa U €ro KOHCH-

CTCHIUIO.

Pasznea 13. Yraesoabl

13.1. Yro obpa3yercs py OKUCICHUU TITIOKO3BI: a) B MITKUX YCIIO-
BUSX; 0) B JKECTKUX YCJIOBHUSX; B) TOJ jAeiicTBueM (hepmentoB? Ha-
MUCaTh COOTBETCTBYIOIINE YPaBHEHUS PEaKIUii U Ha3BaTh MPOAYKThI

OKHUCJICHUA.

13.2. Ilpu B3aUMOACHCTBHM KaKHX BEIICCTB OOpa3yrOTCS. a) IIPOo-
cteie 3upsnl; 06) ciaoxubie >hupbl. Hanucate ypaBHEHUs peakiuid
00pa3zoBaHUs POCTOIO M CJIOKHOTO 3(PUPOB ¢ ydacTHEM IlOJyalle-
TaJbHOTO THAPOKCHIA O-D-TIroKonmupaHo3bl W Ha3BaTh MPOJYKTHI

pEaKIHi.

13.3. Kak xmaccuumupyroT yriaeBoJabl HCXOMAs M3 BUIa KapOo-
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HUJBLHOW IPyNnObl W JUIMHBI yriepojgHoro ckenera? IlpuBectu
PUMEDPHI.

13.4. KnaccuduuupoBaTh (TO €CThb OTHECTH K MOHO3aM, OJIMT03aM
WM TT0JIN03aM) CIICAYIONIUE YIIIeBOABI: pr003a, JaKTo3a, KJIeTyaTKa,
TJIMKOTEH, MajibTo3a, (PPYyKTO3a, rajakTo3a, MEKTUHOBBIE BELIECTBA.
Hanucats cTpykTypHBIE (OPMYIIBI U YKa3aTh OMOJIOTMYECKYIO POJIb.

13.5. B coctaB HYKJIEHMHOBBIX KHUCJIOT pub03a BXOIUT Kak [ —

anomep. Hamucate ctpyktypHyto dopmyny 3, D — pubodypanossl,
Ha3BaTh KUCIIOTBI, KOTOPhIE OOpa3yrOTCS MPU OKUCIECHUN PUOO3BI.

13.6. CuHTe3 yriieBOJIOB B PACTUTEIHHOM U KUBOTHOM OpPTaHU3ME.
buonorunyeckas poisb yriesonoB. Kakoit psin yriesonos -D wmm L -
uMeeT OMOJIOTHYECKOE 3HAaUeHNE?

13.7. TI'muko3unsl, onpeaenenue. [lomyuuts metmn-a-D- dpykTody-

paHo3ua U3 PPYKTO3bI U ATUI-- D- TIIOKOMUPaHO3UT U3 TIIFOKO3BI

13.8. ®pykTo3a Kak MPEACTABUTEIb MOHOCAXapHWIOB, €€ TayTo-
mepHble popMbl. Ha3BaTh aumcaxapuj, B cOCTaB KOTOPOTO OHA BXO-
aut. Hammcate crpykrypHyto dopmyny 3, 6 — mudocdara o-D-
bpykTodypaHO3BbI.

13.9. Hamucate ypaBHEHHS B3aMMOJICHCTBUS KJIETYATKH C W3-
OBITKOM a30THOW KHUCJIOTBI, Ha3BaTh MOJY4YEHHbIM 3(up, ero uc-
MOJIb30BAHUE.

13.10. Kakumu Ka4yeCTBEHHBIMH PEAKIUSIMU MOXHO OTJIMYHUTH
dpykTo3y oT riroko3bl? [IpuBecTr cTpyKTYpHBIE (POPMYITBI TIHOKO-
36l U (PPYKTO3HI.

13.11. Jlate ompenenenue yrieBoAaoB. Kakas peakius JSKHUT B OC-
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HOBE KJacCU(UKAIMU YriIeBOJOB Ha MPOCThIe U CloxHBIE ? [Ipu-
BECTU MPUMEPHI MPOCTHIX U CIOKHBIX YriaeBoaoB. Kakoil moHoca-
Xapu sBIseTCs HauOoJjee pacrnpocTpaHEHHbIM B mpupojse? B co-
CTaB KaKuX CJIOXKHBIX YTJIEBOJIOB BXOJIUT OCTATOK 3TOT0 MOHOCaxa-
puaa?

13.12. Ha3BaTh UCXOJHBIC MOHO3bl M HaMKUCaTh YPABHEHUS pEak-
[IUH, C MOMOIIBI0O KOTOPHIX MOKHO TOJYYUTh CJICAYIOIIUE COCIU-
HEHHMSI: COpOUT, raJlakTypOHOBYIO KHCJIOTY, CIM3EBYIO (TajakTapo-
BYIO) KHCJIOTY, MAHHOHOBYIO KHCJIOTY.

13.13. Tayromepus kak Bua u3zomepuu. HammcaTh TayTOMEpHBIC
dopMmsl (mupano3ubie B pypaHo3Hbie) D— ManHO3bI, D — ramakro-

3bI.

13.14. Kakue caxapa Ha3bIBAIOTCS TOMOITIOJIMCAaXapuIaMH, T€Tepo-
nonucaxapugamu? Kireruatka (Iemirosa03a) OTHOCUTCS K TOMOIIOJIH-
caxapugaM. HaxoxaeHue KjeT4yaTku B mpupoje. YKazaTb Kakoi Mo-
HOCaxapuJ SBJISETCS 3BEHOM MOJMMEPHOM IIEMH, 0XapaKTepU30BaTh
TJIMKO3WJIHBIE CBSI3U. JlJIMHA W pa3BETBICHHOCTh ICMH. XUMHUYECKUE
CBOMCTBA IEJLTIOJIO3HI.

13.15. MOHO3BI CYHIECTBYIOT B MPUPOJE B BHUJE CIOKHBIX d(PUpPOB
optodochopHoit kucinotel. Harmucars ctpyktypHbie Gopmynbl 1,6 —
mudochara o-D-ppykrodypanossr, 1,6 — gudocdara a-D-

TIIOKONUpPaHOo3bl U ,6 —audocdara a-D-ppykrodypanoss

13.16. Ilpu ruaponmse Kakoro aucaxapuaa oOpa3yercs rajakro3a?
[IpuBecT cxemy ruapoiiv3a 3TOTO Jucaxapuia, OTMETHTh €ro Ouo-
JIOTUYECKYIO POJIb; KaKue APYTrHe Ha3BaHUSI UMEET ITOT Jucaxapu’?

13.17. T'nuxoreH, ero cocras, ctpoeHue. CpaBHUTEIbHAS XapaKTe-
pUCTHUKA TJIMKOTeHa U Kpaxmana. CUHTE3 B OpraHu3Me U Ouosoruye-



314

CKOC 3HA4YCHHUC I''TUKOI'CHA.

13.18. Ag(NHs),]OH sBisiercst Ka4eCTBEHHBIM pearcHTOM JIJIS allb-
n03. Jlakro3a B3aumozciictByer ¢ [Ag(NH3),]JOH ¢ oOpazoBanrem
cepeOpa, HaUCcaTh CXEMY pEaKIUy, Ha3BaTh MPOIYKT MPEBPAICHUS
71aKkTo3bl. [1o KakoMy TIpU3HAKY JHCaXapuIbl TOAPA3ICIIIOT Ha BOC-

CTaHaBJIMBAIOIIME U HEBOCCTaHaBuBaroiue? [IpuBectu nmpumepsl.

13.19. Kak mokasaTh, 4TO TJIFOKO3a SIBJISICTCS MHOTOATOMHBIM CITHD-
Tom? HamucaTe ypaBHEHHE COOTBETCTBYIOIIEH KaueCTBCHHOU peak-
MU ¥ oXapakTepu3oBaTh BHEIIHUH 3¢ dekT. UTto obpasyercs mpu
BOCCTaHOBJICHUH TTFOKO3bI? [ToATBEpIUTH ypaBHEHUEM PEAKIIHH,

13.20. Ilo kakoMy TpHU3HAKY MPOCTHIE YTIAEBOABI OTINYAIOTCS OT
CJIOXKHBIX YIJIEBOAOB? YKa3aTh MPOMEXKYTOUYHBIC MPOIYKTHI THIPO-
JM3a Kpaxmaia, Ha3BaTh ux. Kak ocymectBisercs epMeHTaTUBHBIMI
THAPOIN3 Kpaxmasa?

13.21. Kakoit aTrom yriiepojia Ha3bpIBaeTCsd aCUMMETPHUCCKHM (XH-
panbHBIM)? YeMy paBHO YHCIIO CTEPEOM30MEPOB YIIIEBOJOB B 3aBU-
CHMOCTH OT YHCJIa XHPaJbHBIX aTOMOB yriiepoaa? Hamucats Gpopmy-
JIbI COOTBETCTBYIOIINX MOHO3 M YKa3aTh, CKOJIbBKO aCUMMETPUUECKUX
aTOMOB yrJiepojia cojepxkutcs B D- ne3okcupudose u D- dpykTody-
paHos3e.

13.22. Yto Takoe aHOMEpHI, IO KaKOMYy IIpH3HAKy OHH OIIpeie-

nstores? Kak nHaswpiBaercs OH - rpynma y 'C MOHO3 B LHKINYECKOI
dbopme? B yeM 0COOEHHOCTH XHUMHUUYECKUX CBOMCTB YKa3aHHOM
rpymmbel OH 1o cpaBHEHUWIO ¢ WHBIMH (CITUPTOBBIMHU) THIPOKCHIIA-
Mu? OTBET MOATBEPIUTH YPAaBHEHUSIMU PEaKIMi Ha mpumepe puodo-

3BbI.
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Paznen 14. AMUABLI KHCJIOT. AMHUHOKHCJIOTHL.
A30Tcoaepxalme rerTepouuKJInYecKre CoeIuHEeHU

14.1. IIpoTeMHOre€HHBbIE AMHUHOKHUCJIOTHI, ONpEACICHUE, HOMEHKIIA-
Typa, OOIIHOCTh W OTIWYHS B CTPOCHHH IMPOTECHHOTCHHBIX aMHHO-
KUCJIOT. AM(pOTEPHOCTh O—aMMHOKHCIOT. HamucaTte peakuuio B3au-
mozetlictBud ananuaa ¢ NaOH, HCI.

14.2. MoueBuHa, ctpoeHue (yka3aTh, Kakas OMOJIOTMYECKU aKTUBHAS
rpyIa BXOJUT B COCTAB MOYEBHMHBI), CIIOCOOBI MOJIYUCHUS MOYCBU-
Hbl B MPOMBIIUICHHOCTH. HamucaTe peakiiuio B3auMOJEHCTBUS MO-

YEBUHBI C A30TUCTON KUCJIIOTOM.

14.3. Tlentunsl, onpenenenue. Kakas peakuus JEKUT B OCHOBE
cunTeza nentunoB? Otnvuue menTuaoB oT OenkoB. Hammcartsb

CTPYKTYpHYIO (hopMyIly TeTpanenTuaa: Tpe-riy-(peH-rucTuiuH.

14.4. ['ereponvkiiMueckue COENMHEHUs, UX KacCu(UKaIus.
Hanucate dopmyny nupuMuanHa, apryMEHTHpPOBATh €ro apomMa-
TUYHOCTh M OCHOBHOCTH. [IpOM3BOJHBIC MUPUMHUINHA (TTHPUMUIH-
HOBBIC OCHOBAHMS). ypallil, TAMUH, ITATO3WH; HAIIKCAaTh X CTPYK-
TypHBIE (POPMYJIbI, KOMIIOHEHTAMU KaKUX OHUOIOJUMEPOB OHU SIB-

JISIOTCH?

14.5. TlpuBectu 0061y0 (HOpMylTy O.—aMHUHOKHCIOT, apryMEHTH-
pOBaTh BO3MOXKHOCThH MPOSIBIICHUS aM(OTEpHBIX CBOMCTB. buro-
JISIPHBIA MOH, M303JICKTPUUYECKasl TOYKA, U303JIEKTpUUECKas Cpena,

AaThb OIPCACICHUA.

14.6. HaszpaTh coenuHeHMs, 00pa3yroluecs Mpyu HarpeBaHUU MO-
YEBHHBI, HAIMCAaTh YPAaBHECHHS PEAKIMK MX 00pa30BaHUS, CTPYK-
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TypHbI€ (JOPMYJIbI U KAUECTBEHHBIE PEAKIINU JIJI1 X OOHAPYKEHUS.

14.7. . 3ameHuMBIC U HE3aMEHHMbBIC aMUHOKHCIIOTHI, TToHsATHE. le-
PEUUCIUTh HE3aMEHUMBbIC MPOTEUHOINCHHBIE AMUHOKHUCIOTHI, HaIlH-
caThb MX CTpyKTypHbie ¢opmyisl, Ha3BaTth o MIOITAK. Hamucats
ypaBHEHHE PEaKIMy 00pa30BaHUs IMCTHUHA U3 IMCTEHHA.

14.8. MoueBuHa, ctpoeHue. ['uapoin3 MOYEBUHBI, YCIOBUS MPOBE-
JIEHUS TUIPOJIN3a, MPOAYKTHI THApPOIu3a. buosoruyeckas pojib Mo-

YCBUHBI.

14.9. Kakue coenuHeHHus Ha3bIBAIOTCA aMHUIaMH KUCIO0T? B uem
pazyiv- yue MeXJy aMuaMy KUCJIOT U aMUHOKHUCIoTamMu? HamucaTh
bopMyIbl CAEAYIOUIUX COSAUHEHUHN: aMHJ MPOMUOHOBOM KUCJIOTHI,
aMHJT MaCJISTHOW KHCIIOTHI, 0L - aMHHOMACIITHAsT KUCJIOTa, 3- aMUHO-

MacCJIsIHasg KUCJI0Ta, Y — aMUHOMACIIsIHAA KUCJIOTaA.

14.10. B TKaHAX >XMBOTHBIX W PACTEHUM AMUHOKUCIIOTHI CPaBHU-
TEJIBHO JIETKO MOJBEPraroTCs AeKapOOKCUIMPOBAHUIO C 00pa30BaAHHU-
eM aMHMHOB. Hamucath ypaBHEHUE peakiMu JeKapOOKCUIMPOBAHUSA

TpunTodana. Ha3zBaTe noiay4eHHbIN TPOIYKT.

14.11. HasBaTh NpOU3BOAHBIE TUPUMHUINHA, KOTOPBIE BXOAST B CO-
crtaB Toibko PHK wnum Ttoneko JAHK. Hamucare ux crpykrypHbIE
dbopMyIIBI C YIETOM JIaKTaM-JTaKTUMHOW TayTOMEPHHU.

14.12. CtpoeHnrie MOYEBUHBI, OMOJIOTMYECKOE 3HAUYCHHUE, TIPUMEHE-
HUE B CEIbCKOM XO34MCTBE, MPOMBIIUICHHBIH CHOCO0 €€ MoJiyde-
Husl. Hamucats ypaBHEHHE B3aMMOJEUCTBUS MOYEBUHBI C COJISTHOU

KHUCJIOTOM, Ha3BaTh MPOJAYKT PEAKIUU.

14.13. Yro Takoe nentuabl? Kak onu odpaszyrorcsa? Hanucath ypas-
HEHHUE PEeaKIMy TMOJIyYCHHUs TPHUIICTITHAA W3 TpunrodaHa, acmaparu-
HOBOM KHMCJIOTHI U aJJTaHWHA, Ha3BaTh €TO.
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14.14. MoueBuna, crpoenue. MMy MoueBUHBI (IyaHHUIMH), HAIIH-
caThb €ro CTPYKTypHYIO (popmyny U HamucaTb GOpMYIy O - aMHUHO-
KHUCJIOTBI, COJIeprKallel ryaHHI1H.

14.15. B nmaGopaTOpHBIX YCJIOBUSX MOJ JACHCTBUEM a30THUCTON KH-
CJOTBI IPOUCXOJIUT AE3AMUHUPOBAHUE OL-aMHUHOKHCIIOT, OHH Ipe-
BpALAIOTCSA B COOTBETCTBYIOIIUE OL-TUAPOKCUKHUCIIOTHI C BBIJICJICHHUE
ra3oo0pasHoro azora. HanucaTte cxeMy 3TOro mpoiecca Ha npuMmepe

acraparuHOBOM KMCIIOThI, Ha3BaTh IMIPOAYKT PEAKIIUU.

14.16. KonaeHcHpoOBaHHBIC T€TEPOLUMKILI. [lypuH, cTpoeHue, KH-
CJIOTHO-OCHOBHBIE CBOMCTBA aTOMOB a30Ta, HAXOJAIINXCA B KOJbIE
nypuHa. [Ipon3BoiHbIE MypUHA: aJICHUH, TyaHUH, MOYEBasl KUCJIOTA;
HaIMUCcaTh UX CTPYKTYpHBIE (OPMYJIbI C YUETOM JIaKTaM-JIAKTUMHOM

TAYTOMCPHUU.

14.17. Yrto moHMMAIOT MO/ MEPBUYHON CTPYKTypoil Oenka? Kakwue
CBSI3M HA3BIBAIOTCS aMUIHBIMH (MenTUIHBIMH)? B deM paznnuue
MEXIy ToJunenTuaoM u OenkoMm? Bropuunas cTpykTypa Oeka,
OIIPENIETICHUE, TPUPOA CBSI3EH.

14.18. T'eTepOlUKIMYECKUE COCAMHEHUsI, UX Kiaaccudukais. Bax-
HEHIIIME MATHWICHHBIE TeTepouKibl (pypaH, THOGEH, TUPPOIT, UMH-
1a30JI), OXapaKTepH30BaTh MX apOMAaTHYHOCTh (HAa OCHOBE IIpaBHMJIa

XIOKKEJIST), KHCIIOTHO-OCHOBHBIC XapaKTePUCTHKH.

14.19. Hanucath CTpyKTYpHYIO (DOPMYITy FeTEpPOLMKINYECKOrO CO-
€IMHEHHUs, KOTOPbIA BXOJUT B COCTAB sipa MOppuHA — OCHOBBI rema
kpoBu. [loka3ath ero crpoenue, apoMaTH4HOCTh. Hammcatb cTpyk-

TypHYI0 popMyny nopduHa u rema.
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14.20. Amdotepnbie cBolicTBa aMUHOKUCIOT. Hamucath peakiiuio
B3aumozeiicTBusa ruiuHa ¢ NaOH, HCI u xnopanruapunom ykcyc-

HOU KHCJIOTHI.

14.21. MoueBasi KMCJIOTa, Ha3BaTh T'€TEPOIMKII, POU3BOAHBIM KO-
TOpOro oHa sBisiercs. Hamucats CTpykTypHYIO (popmyny ModeBOH
KHUCJIOTHI, JIaTh CXeMYy 00pa3oBaHUsl B OpraHU3ME U BBIBOJA U3 Opra-

HHU3Ma.

14.22. ComnocTaBUTh OCHOBHBIE CBOMCTBA MUPPOJIA U MUPHUIMHA.
JlaTh TIOHSTHE «IUPPOJBHBIM» a30T M «IHUPUAUHOBBIN» a30T, HUX
y4acTHhe B 00pa30BaHUU apOMATHUYECKOTO KOJIbIIA.
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