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O®A30BOE PABHOBECHE B JIBYXKOMIIOHEHTHBIX CUCTEMAX —
JUATPAMMBI INTABKOCTHU

[Tonsitue  «uzomoppusm»  («HEOTPAHUYEHHBI  U30MOpPHU3M»),  YCIOBHS
HEOTPAaHUYEHHOTO H30MOpdu3Ma. T-X-Tuarpamma IUIaBKOCTH H30MOpP(dHOI
OuHapHOW cucteMbl — (ha30Bble TOJS, JUHUM M OCOObIE TOYKH, MPUMEHEHHE
npaBuia ¢a3 ['mb0ca u mpaBwmia peraara (MpOMJLTIOCTPUPYUTE HA TIPUMEPE).
T-X-muarpaMMbl ~ MJaBKOCTH OWHApHBIX CHUCTEM: BO3MOXHBIE (ha30BbIC
paBHOBECHs] M HMX BBIp@XEHHE Ha JUarpamMme, MNpUMEHEHHE mpaBuia Qa3
['u66ca. IllecTh OCHOBHBIX KJaccoB TpEX(a3HBIX PABHOBECHHM C ydacTHEM
TBEPJBIX M )KUAKUX (a3 (HAaUMEHOBAHUS, CXEMBI).

OBTEKTHYECKOE paBHOBECME B OWHApPHOW CHCTEME: OIpeAelieHne, CcXema
nopsinka (a3, dazoBas peakius, MpoTeKarolas MpU HarpeBaHUM WM
OXJIAKIEHUH, YUCIIO CTeneHel cBo00Ibl. [lokakuTe IBTEKTHUECKOE PaBHOBECHE
Ha JuarpaMmax, MpUBEIEHHBIX B ClipaBOUHUKE (2 — 3 mpumepa), JainTe HeobXo-
JTIMBbIEC TTOSICHEHUSI.

[lepuTexkTueckoe paBHOBecHE B OWHApHOW CHUCTEME: OIpEAeNIeHHE, CXeMa
nopsnka (a3, gazoBas peakuus, IpoTeKarollas NpyU HAarpEBaHUH WU OXJIAXKe-
HUU, YUCIIO CTeneHeill cBoOoibl. [lokakuTe MEepUTEKTUUECKOE PaBHOBECHE Ha
IyarpaMMax, IpuBEAEHHBIX B CIOpaBOYHUKE (2 — 3 mpumepa), Aaite HEoOXo-
JTUMBbIE TTOSICHEHUSI.

MOHOTEKTHYECKOE paBHOBECHE B OHMHAPHOM CHUCTEME: ONpEIeIeHUE, CXema
nopsizika a3, gazoBas peaxiys, IpOTEKAIOIIas MPYU HArPEBAaHUU WM OXJIAXIe-
HUM, YUCJIO cTeneHed cBoOoabl. [lokakuTe MOHOTEKTHYECKOE paBHOBECHE Ha
auarpamme, MpUBEAEHHON B CIpaBOYHUKE, AaiiTe HEOOXOUMbIE OSICHEHHUS.
CUHTEKTUYEeCKOE paBHOBECHME B OHHApHOI cHCTeMe: OllpeneseHue, cxema
nopsizika (a3, GazoBas peaxiys, IpOTEKAIOIIas MPU HArPEBAHUU WM OXJIAXIe-
HUM, YHCIIO CcTeneHed cBoOoabl. [lokaxkutre mpuUMep CHHTEKTHYECKOTO
paBHOBECHA Ha [uarpaMMe, AaiiTe He0OXOIUMBbIE MOSICHEHUS.

DBTEKTOMJAHOE PaBHOBECHE B OMHAPHOMN CUCTEME: ONpeieTIeHue, cXxema MopsaKa
da3, dazoBas peakuus, MpPOTEKArOIas MPU HATPEBAHUU WIM OXJIAXKIEHUU,
yucio creneHeil cBoOoabl. [lokaxute nmpumMep 3BTEKTOMIHOIO PaBHOBECHS Ha
IuarpaMMe, JanTe HeoOX0IMMbIE TOSICHEHUSI.

[lepuTexkrouHOE paBHOBECHE B OMHAPHOM CHUCTEME: ONpeNeJIeHUE, CXema
nopsiaka a3, ¢azoBas peaxius, MpPOTEKArOUlas TPU HArpeBaHUU WIH
OXJIAKICHUH, YUCIIO cTeneHeil cBoOoabl. [lokaxuTe npumep nepuTeKTOUIHOTO
paBHOBECHsI Ha arpamMmme, JaiiTe HeoOX0IMMbIE MOSICHEHMUSL.

T-X-nuarpaMMa TJIaBKOCTA OWHAPHOW CHCTEMBI C YCTOMYMBBIM XUMUUYECKUM
COEIMHEHHUEM, IUIABALUIUMCS KOHTPY3HTHO. [loHATHE KOHTpY’HTHOTO (Pa3zoBOro
npeBpaiieHus. JIUCTeKThYeckass TOYKa (JIMCTEKTHKA), €€ IOJIOKEHUE Ha
nuarpamme. OrpeneneHue XUMUYECKOW (DOpMysbl yCTONYMBOIO COEIMHEHUS
(MOKaXXWTe Ha MPUMEPE U3 CIIPABOYHHUKA).

T-X-auarpamma MmiaBKOCTH OMHAPHON CUCTEMBI C HEYCTOMYMBBIM XUMUYECKUM
COCIMHEHHUEM, IUIABAIIUMCS HMHKOHTPY3HTHO. OrmpeneneHie XUMHYECKOU
dbopmynbl  coenuHeHusa. JlaiiTe HeoOXoAMMBbIE TOSCHEHHS Ha MPUMEPE
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MOAXO/SIIEN JuarpaMMbl U3 CIIPABOYHHKA.

[IpaBuno peruara — GopmMyaupoBKa, BbIBOJ, puMeHeHue. [Ipousmoctpupyiite
MPUMEHEHHUE TpaBUJia phluara Ha MpUMEPE AUArpaMmbl MIABKOCTU OWHAPHOU
CUCTEMBI (JuarpaMmy BbIOEpUTE B CIIPABOYHHKE).

VYpasuenue lllpenepa (B unTerpanbHoit opme), yCIOBUS €ro TPUMEHUMOCTH.
KpuBbie cBOOOTHOTO (CIIOHTAHHOTO) OXJIAKICHHUS, MX XOJ B CIIy4asX, KOTrjaa u3
JBYXKOMIIOHEHTHOTO PacIliaBa KpUCTAJUIM3YeTCs OfHa TBEpHas ¢da3a WU JIBE
TBEpABIE (a3bl OAHOBpEeMEeHHO. TpeyronpHuk TamMmMaHa.

Onucanve paBHOBECHOW KPUCTAUIM3AIMU MpU  HM300apHOM  OXJIaXKJICHUU
OMHApHOM 3aKpBITOM CHUCTEMBI: TMOJSI TEPBUYHOW KPUCTALIU3AIMM, MYTh
npoiiecca Ha T-X-TuarpamMme, KpUBbBIE OXJIAKICHUS, MpaBWio peiyara. Jlaiite
HEOOXOJMMbIEC TOSCHEHHUS Ha MpUMEpe AuarpaMMbl IUIABKOCTH OWHApHOU
CUCTEMBI (quarpamMmy BbIOEPUTE B CITPAaBOYHUKE).

T-x-muarpaMma TJIaBKOCTU OMHaApHOM cucTeMbl «A—B» xapakrepusyercs
CJICAYIOIIMMU OCOOCHHOCTSIMU:

- HEOTpaHWYEHHas B3aWMHas PaCTBOPUMOCTbh KOMIIOHEHTOB B pacIlIaBI€HHOM
COCTOSIHUU;

- OYEHb MaJiasi B3auMHas paCTBOPUMOCTh KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU;

- TeMmImepaTypa IUIaBJICHUS KOMIOHEHTa A MEHbIIE TEMIEpPaTyphl IJIaBJICHHUS,
KoMITOHeHTa B;

- oOpazyercsi TBepaas (aza yCTOMUMBOTO XHUMHYECKOTO COCIAMHEHUS
crexruoMeTpuieckoro cocraBa AB; (so3mooicnbl Opyeue eapuanmol gopmyvl),
y4acTBYIOIIAsl B 9BTEKTUUYECKUX paBHOBecHsiX ¢ ¢azoi TBepnoro A u ¢ ¢azoi
TBepaoro B;

- TeMmIepaTypa KOHTPYIHTHOTO IUIaBlieHUs coenuHeHus AB, Haxomgutcs B
WHTEpBAJIE MEXy TeMIeparypamu 1uiasienust A u B.

N300pa3ute cxemMaTHUeCKH OIMHMCAHHYIO BBINIE |-X-AHarpamMmy IUIAaBKOCTH
cuctembl «A—By», nonnummure Bce (a3oBbI€ MO, HA30BUTE JIMHUM U OCOObBIC
TOYKU. PaccunTaiiTe 4uCio cTeneHe cBOOOMBI JJis BCEX BapHaHTOB (pazoBOro
paBHOBECHS, TIOKA3aHHBIX Ha JUarpamme.

T-x-nuarpaMma IUIaBKOCTU OuHapHOM cuctembl «A—-By xapaktepusyercs
CJIEAYIOIIMMHU OCOOCHHOCTSIMU:

- HEOTpaHWYEHHAas B3aWMHas PaCTBOPUMOCTbh KOMIIOHEHTOB B pacIlIaBJI€HHOM
COCTOSIHUU;

- OYEHb MaJiasi B3aMMHas paCTBOPUMOCTb KOMIIOHEHTOB B TBEPAOM COCTOSIHUM;

- TeMIepaTrypa IJIaBJIeHUsT KOMIIOHEHTa A OoJblle TeMIepaTyphl TUIaBICHUS
KoMITOHEeHTa B;

- B cUCTeMe 00pa3zyeTcss HEYCTOMYMBOE XUMHUECKOE coeuHeHue coctaBa AzB
(603mooicHbl  Opyeue  eapuammel  popmynvl),  pasnararoieecs 10
MEePUTEKTUYECKOMN peakiuy Ha TBEpAYIO (pa3y A U pacrias;

- TBephas ¢aza XUMHUYECKOro coeluHeHust coctaBa AzB yuactByer B
ABTEKTUYECKOM paBHOBecHUH C (azoii TBepaoro B.

N300pa3ute cxeMaTUYeCKd ONMUCAHHYIO BBINIE [-X-AUarpamMmy IUIABKOCTH
cuctembl «A—By, monnummure Bce (a3oBbi€ MO, HA30BUTE JUHUM U OCOObBIS
TOYKU. PaccunTaiiTe 4uCiIO CTeneHel cBOOOMBI MJis BCEX BapHaHTOB (pa3oBOro
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paBHOBECHSI, TIOKA3aHHBIX HA JUarpaMMe.
T-x-nuarpaMMa TJIaBKOCTH OWHapHOM cuctemMbl «A-B» xapakrepusyercs
CJICTYIONITUMH OCOOCHHOCTSIMHU:

- OrpaHUYE€HHasT B3aUMHAasl PACTBOPUMOCTh KOMIIOHEHTOB B pacIUIaBJICHHOM
COCTOSIHUU;

- OYEHb MaJiasi B3aMMHas paCTBOPUMOCTh KOMIIOHEHTOB B TBEPAOM COCTOSIHUM;

- TeMIlepaTypa IUIaBJIEHUS KOMIIOHEHTa A OoJibllle TeMIepaTypbl MJIaBJICHUS
KoMITOHeHTa B;

- B cUCTeMe 00pa3zyeTcs HEYCTOMYMBOE XMUMHUYECKOE coeuHeHue coctaBa A,B
(603mo0icHbI Opyeue sapuanmel hopmynvt), pasararmeecs 0 CHHTEKTHYCCKOM
peakiuu;

- TBephas ¢aza XUMHUYECKOro coeAuHeHus cocrtaBa A,B yuactByer B
IBTEKTUYECKUX paBHOBecHsX ¢ (pa3oit TBepaoro A u ¢ ¢azoii TBEpaoro B.
N300pa3ute cxemMaTHYeCKH OINHUCAHHYIO BBIINIE [-X-AHarpaMmy IUIAaBKOCTH
cucteMbl «A—-B», moanummre Bce (a3oBble MOJISA, HA30BUTE JIMHUU U OCOObIE
TOYKU. PaccunraiiTe 4ucio cTeneHe cBoOOMbI JJii BCEX BapHaHTOB (Pa3oBOro
paBHOBECHS, TIOKA3aHHBIX Ha JUarpamme.

[IpuBenuTe nmpumep OMHAPHON CUCTEMBI, UMEIOLIEH AUarpaMMy IUIaBKOCTH C
OJIHOW DIBTEKTHUKOW (cHCTeMy BbIOepuUTEe B chpaBouHuke). HM300pazure
CXEMAaTUYECKH ATy Juarpammy, 3anuiiuTe o00o3HaueHus (a30BBIX OOJacTei, u
HauMeHOBaHus JuHui. [lokaxkute Ha auarpaMMme IMyThb PaBHOBECHOM
KpUcTayuM3anuu (M3MEHEeHHe cocTaBoB ¢a3) sl paciuiaBa ¢ CojAepKaHueM
OJIHOTO U3 KOMNOHEHTOB 30%. YKaxuTe TOYKM Hayajda ¥ OKOHYaHUs (Pa3oBBIX
MPEBPAIICHU M COCTOSHHE CHUCTEMBl Ha KaXIOM YYacTKe Mpoliecca,
U300pa3uTe  CXEMaTHMYEeCKH  COOTBETCTBYIOLIYI0  KpPUBYIO  CBOOOJHOTO
OXJIAXJIeHUs, OOBsicHUTEe €€ BUI. TpeyrodbHUK TamMMaHa, YCJIOBHS €ro
MOJTYYEHHS.

Kak nmo gmarpaMmme IjIaBKOCTH CHCTEMBI C OJTHOW 3BTEKTUKON MOYKHO OLICHUTH
3HAQYCHUSl TEIUIOTHI IJIaBJIECHUS KOMIIOHEHTOB cucTtembl? [IpuBemure npumep
COOTBETCTBYIOILIEH CUCTEMBI, 3alIMIINTE U Ha30BUTE HCHOJIb3yEMOE ypaBHEHHE,
MOJIYYMTE BBIpAXKEHHUE JJIsl TEIUIOTHI IUaBieHusa. HazoBurte Bce uCHonb3yembie
JOMYUIEHUS.

[To npuBen€HHOM B CIIPaBOYHKMKE AMarpaMme miaBkoctu cuctemsl Al — Si (puc.
28.14, ctp.40) onumute Bce (ha3zoBbIe MOJIsA, YKa3aB BUA U YUCIO PABHOBECHBIX
¢da3 u yncio crerneHeit cBooboapl. M300pa3uTe Ha AuarpamMme ImyTh paBHOBECHOM
KpUCTaJUIM3aIuu (U3MEHEeHHne CcocTaBoB (pa3) pacriaBa ¢ koHieHTpanuen 20
Macc.% aloMUHUSA. YKaXKHUTE TeMIepaTypbl Hadala U OKOHYaHHUS (Pa30BbIX
MpeBpalleHuii, a Takke (a30BBIH COCTAB CHUCTEMbl Ha KaXKIOM Yy4acTKe.
N300pa3uTte cxeMaTH4eCKu COOTBETCTBYIOIIYIO KPUBYIO OXJIAKICHUS.

[To mpuBenéHHOW B CNpaBOYHUKE aUarpaMme IIaBKOCTH cuctembl H,O —
HNO; (puc.28.21, ctp.41) onumure Bce (azoBble MOJS, YKa3aB BUI U YHCIIO
paBHOBECHBIX (a3 W 4MciIo cTeneHeil cBoOoabl. Eciin B cucteMe obOpasyrorcs
XUMHUYECKUE COCAMHEHUS, YKaKUTe HuX (OopMynbl W JadTe UX KpaTKylo
XapaKTePUCTHKY.
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[To npuBenénHoi B cipaBouHuke auarpamme IuiaBkoctu cucrembl LICI — NaCl
(puc. 28.10, ctp. 39) ommmmte Bce (a3oBbie MOJsA, yKa3aB BHJ W YHUCIO
pPaBHOBECHBIX (a3 W YUCIO CTeneHe cBoOobl. M300pa3zure cxemaTnyecku Ha
quarpaMMe IyTh Tporecca (M3MEHEHHE COCTaBOB (ha3) mpu H300apHOM
(maBnenue larm) marpeBanuu ot 300°C no 800°C pacTBOpa ¢ KOHIIEHTpAIUCH
... MmosbH.% NaCl (0ana konyenmpayus pacmeopa).

[To mpuBenéHHOI B cripaBOYHUKE [-X-muarpamme miaBkoctu cuctembsl Na — K
st paBinenusst P=1 atm (puc. 28.22, ctp.41) onummre Bce (a30BbIEe MO,
yKa3aB BHJl U YUCJIO PAaBHOBECHBIX (pa3 M 4UCIO crerneHer cBobonbl. Eciu B
cCUCTEME 00pa3ylOTCsl XUMUYECKUE COCIMHEHUS, YKaXKHUTE UX (POpMyJIbl U JlaiiTe
X KpaTKylO0 XapakTepUCTHKy. M300pa3ute Ha AuarpamMme IMyTh PaBHOBECHOM
KpUcCTauM3aluu (M3MEHEHUuEe cocTaBoB (¢ha3) paciuiaBa € KOHIEHTpalueu
HATpUs ... MOJIbH.%. YKaxuTe TeMIiepaTyphl Hadalla U OKOHYaHUS (ha30BbIX
IpeBpalleHuii, a Takke (a30BbIA COCTaB CHUCTEMBbl Ha KaXKJIOM Yy4yacTKe.
N300pa3ute cXxeMaTU4eCKu COOTBETCTBYIONIYIO KPUBYIO OXJIAXKICHUS.

[To mpuBenEHHON B CIIPaBOYHHMKE IUArpaMMe TUTAaBKOCTH cucTembl Ag — Sb
(puc.28.25, ctp.42) onummte Bce (Ha3oBble MOJSA, yKa3aB BUA W YHUCIO
pPaBHOBECHBIX (pa3 M uyMcio creneHei cBobonabl. Ecim B cucteMe oOpasyrorcs
XUMUYECKAE COCIUHCHUS, YKaXUTE HX GOPMYIbl W JaliTe HUX KPaTKYIO
XapakTepucTuky.  M3o00pasute Ha  AuarpaMMe  MOyTb  PaBHOBECHOM
KpUcTaJUiM3anuy (M3MEHEHUE COCTaBOB (pa3) pacijiaBa ¢ KOHIIEHTpaluen
Macc.% cepebpa. YkakuTe TeMmIeparypbl Haudajga M OKOHYAaHUS (ha30BbIX
IpeBpalleHuii, a Takke (a30BbIA COCTaB CHUCTEMbl Ha KaXKJIOM Yy4yacTKe.
N300pa3ure cXxeMaTHYeCKH COOTBETCTBYIOLIYIO KPUBYIO OXJIAXKICHUS.

[lo mpuBenéHHON B cripaBOYHUKE Auarpamme IutaBkoctu cuctembl KBr—CuBr
(puc. 28.23, ctp. 41) onmmmre Bce (a3oBble TOJSA, yKa3aB BUJ M YHUCIIO
paBHOBECHBIX (Da3 u umcio cremneHel cBobonabl. Eciu B cucteme obpasyrorcs
XUMUYECKAE COCIUHCHMS, YKAXUTE HX GOPMYJIbl W JaliTe HUX KpPaTKYIo
XapakTepucTuky. M3o00pasute Ha amarpaMMe IyTh PaBHOBECHOW KPHUCTAII-
au3aiuu (M3MEHEHUEe COCTaBOB (pa3) mpu MeJICHHOM H300apHOM (JaBJICHHE
latm) oxnaxaenuu ot 700°C mo 100°C pacruiaBa ¢ KOHIEHTPALKEH ... MOJBH.%
CuBr.

[To nmpuBeAEHHOW B CIIPaBOYHUKE |-X-TUarpamMMe IiaBkocTH cucrembl CO-Bi
(puc. 28.15, ctp.40) omummure Bce (a3oBbie TMOJISI, yKa3aB BUA U YHUCIO
paBHOBECHBIX (a3 1 YUCIO cTeneHel cBo0oibl. M300pasute Ha nuarpamme myTh
nporecca (M3MeHEeHUe COCTaBoB (ha3) MpU MEJJICHHOM OXJIaX/IEHUU paciuiaBa ¢
KOHIeHTpanueii ... macc.% Bi or 1500 °C mo 200 °C. Ykaxkure TeMIeparypbl
Hayajia ¥ OKOHYaHWS (ha30BBIX TMpeBpalieHuil, a Takke (a3oBbIil cocTaB
CHUCTEMBI Ha KaXKJIOM y4acTKe.

PACTBOPGLI 3JIEKTPOJINTOB

CuiipHBIE U cl1a0bIe OJICKTPOJIUTEI. HUctunnubie N IMOTCHIUAJIbHBIC 3JICKTPOJUTEI.
KonmuuecTBeHHBIC XapaKTCPUCTUKHU BHCKT‘pOJII/ITI/I‘IeCKOfI Jucconuanm: CTCIICHb
Aucconuranuu, SMIIMPUUCCKaA (KOHI_ICHTpaLII/IOHHaH) KOHCTaHTa Auccoluanuu,
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TEpMOJMHAMHMYECKAash KOHCTAHTAa JMCCOLMALMU. 3aBHUCHUMOCTb  CTEHEHU
JUCCOIIMAIIMM  DJIEKTPOJIUTA OT KOHIIEHTpAllMW, TEMIEpaTyphl, MPUPOJIbI
pacTBOPHUTEIISI.

TepmomuHaMudeckass KOHCTAHTa JUCCOIMAIIMM W CTENCHb JIMCCOIUAIAN
AJIEKTPOJUTA B PACTBOPE, 3aBHCHMOCTh 3THX XapaKTEPHUCTHK OT Pa3IMUHBIX
daktopoB. M3mensarcs i (M ecnu na, TO Kak) Ha3BaHHBIC BEJIMYHMHBI IS
YKCYCHOM KHCIIOTBI B BOJAHOM pacTBOpE, €CIM B pPacTBOpP O00aBUTH aleraT
natpus (CH3COONa) — cuibHbli anekrponut? IlpuBenute 0OOCHOBaHHE

OTBETA.

KoHcranTa nmucconuanuyd M CTENEHb AWCCONMAIMK CIab0ro 3JIEKTPOJIHNTa B
pactBope. M3MeHsTes n (M eclid 1a, TO KaK) TepMOJUHAMHUYECKasi KOHCTaHTa
JHUCCOIMALIMK U CTEIeHb auccomuanuu OceH3oiHoM Kucinotel CgH5COOH B

BOJHOM pacTBOpe, €ClIM B pacTBOp BBECTH CWIbHYIO KucioTy? JlaiiTe
00OCHOBaHHBIN OTBET.

BriBog 1 aHanu3 BhIpakeHUs 3aKOHA pa3BenieHrs OcTBayiblia JUIsl DJIEKTPOJIUTA
BaJICHTHOTO THUMA «1-1». BiausHue KOHIEHTpaIMK U TEMIIEpaTypbl HA KOHCTAHTY
JUCCOIIMAIIMY U CTETICHb JIUCCOIUAIIMU CITA0bIX AJIEKTPOJIUTOB.

ChopmynupyiiTe  OCHOBHBIE  TMOJIOKEHUS  TEOPUU  AJICKTPOJTUTHUYECKON
nucconuanuu Appennyca. KoHcTaHTa auccouuanvy, CTENEHb JUCCOLIMALNHM.
HazoBuTe OCHOBHBIC TPHYMHBI, BBI3BIBAIOIINE JTHCCOITUAIIAIO PACTBOPECHHBIX
BEIIECTB Ha HOHBI B pactBope. OT kakux (HaKTOPOB 3aBHCUT CTEICHb
nUcconuanun’?

Oco0OeHHOCTH BBIOOpA CTAaHAAPTHOIO COCTOSIHUSA AJIEKTPOJIUTAa B PacTBOPE.
AKTUBHOCTh # KOX(D(UIIMEHT aKTHUBHOCTH 3JeKTposiuTa. CBs3b MEXIy
AKTUBHOCTBIO  DJICKTPOJIMTA M  CPEAHMMH  HWOHHBIMH:  MOJISUIBHOCTBIO,
AKTUBHOCTHIO M KOA((DHUIIMEHTOM aKTUBHOCTH JUISI DJIEKTPOJIMTA BAJICHTHOTO
THUTIA «(OaH Mun)».

3anummre OmpeAeNuTeIbHbIE YPaBHEHUS MJIsi CPEAHUX HMOHHBIX BEJIMYUH:
Kod(duIeHTa akTUBHOCTH, aKTUBHOCTH, MOJISTLHOCTH. Kak cBsi3aHa cpemHss
WOHHAs aKTUBHOCTH C MOJISJIHOM KOHIIGHTpAIlMeld pacTBOpa W aKTUBHOCTBIO
anexkTposnuTa. IlosICHUTE COOTBETCTBYIOIIME BBIPAKEHHS Ha TMPUMEPE
AIIEKTPOJIUTA BaJICHTHOTO TUTIA «(OAH MUN)».

PacTBOpbl CHJIBHBIX 3JEKTPOIUTOB. OCHOBHBIE MOJIOXKEHUS Teopuu JleOas—
X0KKensd. 3aBUCUMOCTh JorapupMa CpeaHero HMOHHOro KoladduimeHTa
aKTUBHOCTH OT KOPHS KBaJIpPaTHOTO M3 HOHHOM CHJIBI pacTBOpa B pa30aBIICHHBIX
U KOHIICHTPUPOBAHHBIX PACTBOPAX CHIIBHBIX JJICKTPOJIUTOB (CpaBHCHHE
DKCIIEPUMEHTAJILHBIX JaHHBIX W pe3yJabTaTOB pacuéra mo Teopum Jlebas—
XIOKKes).

OcHoBHbIe TONOKEHUST Teopun Jlebas—Xrokkens. 3aBUCUMOCThH Jiorapudma
kod(ddurmeHTa akTUBHOCTH MOHA OT KOPHS KBAJpPAaTHOTO M3 WOHHOW CHIIBI
pacTBOopa. YpaBHEHUsS I Jiorapudma CpeIHEero HOHHOTO KoddduimeHTa
aKTUBHOCTU COTJIaCHO TpéM mnpuOmmkeHusM Teopun Jlebas—Xiokkes.
[Ipenenwublit 3akoH Jlebas—Xrokkens, ypaBHeHue ['ronTensoepra, [Ipenensr ux
IPUMEHUMOCTH ISl BOAHBIX pacTBOPOB Iipu TeMmeparype 25°C.
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[IpaBwio moHHOUM cuibl pacTBopa. [IpenenbHbiii 3akoH JleOas—XrOKKens Kak
TEOpEeTHUYECKOe 000CHOBAaHKE ATOro MpaBuiia. B kakoi 00JacTH KOHIEHTpALHii
UM MOJKHO MOJb30BaThcs? M300pazure cxemaTH4ecku rpauk 3aBUCUMOCTH,
COOTBETCTBYIOIIECH MPEACIbHOMY 3aKOHY B CPaBHEHHH C pPEaIbHBIMHU JaHHBIMU
JUISL IPOU3BOJIBHOTO JIEKTPOJIUTA.

[IpuBenuTe ypaBHEHUs, OIMKCHIBAIOIINE 3aBUCUMOCTb CpPEHETO HOHHOIO
kKod(durreHTa akTHBHOCTH OT KOPHS KBaJIpaTHOTO M3 MOHHOW CHIIBI pacTBOpa
coriacHo TpeM mnpubmmxeHusMm Teopun Jlebas—Xiokkens. [lpuBemute
CXEMaTHYeCKH COOTBETCTBYIOIIME IpauKU IJIsl KKIOTO U3 MPUOIMKEHUN U
CONIOCTAaBbTE WX C pEaJbHOM 3aBUCHUMOCTBIO, MOCTPOCHHOW HA OCHOBAHUU
AKCIEPUMEHTAIIbHBIX JAHHBIX.

[IpousBegeHne pacTBOPUMOCTH M PACTBOPUMOCTh  MaJIOPACTBOPUMBIX
coenuHeHui. M3aMensTces nu (M eciu J1a, TO KaK) MPOU3BEJIEHUE PACTBOPUMOCTH
U PACTBOPUMOCTh MaJOPACTBOPUMOW COJIM, €CIM B BOJHBIM PAcTBOpP 3TOrO
COCIMHEHUS BBECTH MOCTOPOHHUN CUJIBHBINA AJIEKTPOIUT, HE UMEIOIIUN 00X
HOHOB C MaJIOPAacTBOPUMOIi combio? [IpuBenuTe mpumep u 000CHOBaHUE OTBETA.
[IpousBegeHne pacTBOPUMOCTH UM PACTBOPUMOCTh  MaJlOPaCTBOPUMBIX
coeauHeHui. M3mensaTes nu (M ecii Aa, TO Kak) MpOU3BEJICHHE PACTBOPUMOCTH
U PacTBOPUMOCTb MaJIOPaCTBOPUMOM COJIM, €CIM B BOJHBIM pacTBOpP STOrO
COCIMHEHUS BBECTU CHWJIBHBIM 3JIEKTPOJUT, HUMEIONUMNA OOlUNA KaTHUOH
(6apuanm: «anuom») ¢ ManopacTBOpuUMOHN conbto? [lpuBemure mnpumep u
00OCHOBaHHUE OTBETA.

PacTBOpUMOCTH ManopacTBOPUMBIX 3JIEKTPOJIUTOB. [IpuBennuTe BoIpaxeHue s
MIPOM3BENICHUS PACTBOPUMOCTH coequneHuss AB  (dan  komxpemmwiii
anekmpoaum). Kakum  oOpa3oM  U3MEHSIETCS  PacTBOPUMOCTH  ITOH
MajopacTBOPUMOM COJM TIpU J100aBJICHUM B PacTBOp HHIAUDPPEPEHTHOTO
JNIEKTpoNIUTa (Mm.e. 21eKMpoIuma He  umenwe2o o0WuUx UOHO8 C
manopacmeopumoil conwvio)? Jlalite 000CHOBaHHBIN OTBET.

HNonHas cuna pacTtBopa. BiusiHME NOCTOPOHHHX 3JIEKTPOJMTOB Ha CPEIHUN
MOHHBIA KO3(P(PUIMEHT aKTUBHOCTU JAHHOTO CHJIBHOTO 3JieKTposiuta. [IpaBuio
noHHoit cunbl Jlbtouca—Pennmana, o6Gmacth ero mnpuMeHUMOCTH. Pacuér
Ko3(puIeHTa aKTUBHOCTH JTaHHOTO CUJIBHOTO 3JIEKTPOJIUTA B pa30aBICHHOM
PacTBOPE HECKOJIBKUX CHUJIBbHBIX 3JIEKTPOJIUTOB.

[IpoBonHuku snextpuueckoro toka | u Il ponma. YnenvHas, mossipHas u
SKBUBAJICHTHAS!  AJIEKTPUYECKUE TPOBOJUMOCTH, CBSI3b  MEXKIY  HUMH.
3aBUCHUMOCTh YJIEIbHOW W HKBUBAJICHTHOW BJIEKTPUUYECKUX IMPOBOJUMOCTEN
pacTBOpa OT KOHUEHTPALIHUH.

BriBog 3akonHa paszBegeHusi OcTBasiba Jyisi CIa00OTO AJICKTPOIUTA, MOJICKYJIIBI
KOTOPOTO JHUCCOIMUPYIOT Ha JIBa MOHA B pa3baBieHHOM pacTBope. KoHcTaHTa
ANEKTPOJIUTUYECKOM  JAUCCOIMALMU, CTENEHb JUCCOLMALMKU.  3aluIlInTe
MOJIYyYEHHOE ypaBHEHHME C HCIOJb30BAaHUEM BEJIMYMHBI AKBUBAJICHTHOM
AIEKTPONIPOBOHOCTH.

WN3mepeHne dIEKTpUUECKON MPOBOJIUMOCTH KaK METOJ] HCCJIeI0BaHuUs
TEPMOJMHAMHYECKUX CBOMCTB PACTBOPOB JICKTPOJUTOB U MOHHBIX PABHOBECHA.
OrnpeneneHue CTEMEHU AUCCOIMAIMM M KOHCTAHTBI JUCCOLMAIIMHU  CIA0BIX
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AJIEKTPOJIUTOB B paCTBOPAX.

W3mepeHne HIEeKTpUUECKOW MPOBOAUMOCTH KaK METOJ ONpeleeHUs
TEPMOJAMHAMUYECKUX CBOMCTB PACTBOPOB CIa0bIX d1eKTposuToB: AG®, AH®, AS°
JUCCOITUAITUY.

Uto o03HayaeT TEPMHUH «yJelbHas 3JIEKTpUYECKas MpoBOAMMOCTb»? KakoBa
pa3MepHOCTh 3ToM BennuuHbl? Hapucyiite cxemarnuecku (¢ mpuOIM3UTEIbHBIM
COOJIIOJICHUEM COOTHOIICHHS] BEJIUYMH) TrpaduK 3aBUCUMOCTH YIEIbHOU
ANEKTPUUECKOM MPOBOJMMOCTH OT KOHIEHTpalMK (B IIMPOKOM JHMANa30He
KOHIICHTpAIMi)  JJI1  BOJAHBIX  PAcTBOPOB  .... (OaHbl  KOHKpemmble
anekmpoaumst). OOBSICHUTE BHJ TPEACTABICHHOW 3aBUCUMOCTH B OO0JACTH
MaJIbIX, CPETHUX ¥ BBICOKMX KOHIICHTPAIUH.

MousipHass ¥ SKBUBAJCHTHAs! SJEKTPOMPOBOAHOCTA PACTBOPOB AJIEKTPOJUTOR.
CBs3pb DKBUBAJICHTHOW DJICKTPUYECKOM TPOBOAUMOCTH CO  CKOPOCTSMU
JBUKEHHUSI W TOJBWKHOCTSIMA HOHOB. Koadduument snexkrpuueckoit
MIPOBOIMMOCTH.

MousipHass ¥ SKBUBAJICHTHAs SJCKTPOIPOBOAHOCTA PACTBOPOB AJICKTPOJIUTOB,
WX 3aBHCHUMOCTb OT KOHILEHTpanuu (mpu T=const) misi CHIBHBIX U CIaObIX
ANeKTpoauToB. [lpenenpHasi 3JIEKTPONPOBOJHOCTh PACTBOpPA AJIEKTPOJIMTA,
ypaBHeHUe KBagpaTHoro kopHsi Kombpaymia. Pacu€r cremnenu aucconuanuu
cJ1a00T0 ANEKTPOJIUTA MO JAHHBIM 00 3JIEKTPOIPOBOTHOCTH PACTBOPA.

Kak Ha OCHOBaHMHM OSKCHEPUMEHTANBHBIX JAHHBIX OO0 AJIEKTPUYECKOM
MIPOBOJIMMOCTH pacTBopa ciaboro 3JIEKTPOJUTa paccuuTartbh 3PPEKTUBHYIO
TEIJIOTY €ro JUCCOIMaInuu’? YKaXHTe OCHOBHBIC JTalbl ATOTO pacyera,
MIPUBEIUTE COOTBETCTBYIONINE PACUCTHBIE ()OPMYITBI.

MeroTcss maHHBIE O 3aBHCHMOCTH  DJIEKTPOIPOBOJHOCTH PacTBOpa OT
KOHIICHTpaIuu d3jekTponuTta. Kakne rpaduueckue 3aBUCHUMOCTH HEOOXOIUMO
MOCTPOUTH, YTOOBI IMMOJTYYUTh OTBET HA BOTPOC — SBIISACTCS JAHHBIA AJICKTPOIUT
CHUJIBbHBIM WM ca0biM? Kakne XapaKTepuCTUKH PacTBOPOB DJICKTPOIMTOB MPH
ATOM MOTYT OBITh OMIPEICIICHBI?

[IpuBeauTe aHATUTHYECKUE BBIpaKEHHS ABYX 3aKOoHOB Komnbpayia: ypaBHEHHUs
KBaJIpaTHOTO KOpPHS M 3aKOHA HE3aBHUCHUMOTO JIBWXKEHUS HMOHOB. Jlmsi Kakux
AJIEKTPOJUTOB (CNIa0bIX W/WIIW CUIIBHBIX) U MPU KaKUX YCIOBHUSAX CIIPaBEJIUBBI
3T BbIpaKeHUs?

[IpenenbHast aynekTpuueckasi MPOBOJUMOCTH PACTBOPOB AJICKTPOJIUTOB TIPH
OCCKOHEYHOM  pa3BEJEHWU. 3aKOH HE3aBUCUMOCTH  JBIDKCHUS  HOHOB.
Pacronoxkure  mepedmcCIICHHBIE  CUCTEMBI B TOPSAKE  BO3PACTAHUS
DKBUBAJICHTHOW JJICKTPHUYECKOW TMPOBOJUMOCTH BOJHBIX PACTBOPOB TIPH

OeCKOHEUHOM pasBefieHnH U Temieparype 250C: (dan psao 800HbIX pacmeopos
anexmpoaumos). IlpuBeaute 000CHOBaHKE OTBETA.

Metonpl  onpeneseHus  SKBUBAJIECHTHOM  DJICKTPUYECKOW  IMPOBOJAMMOCTH
PacTBOPOB CIAOBIX M CHIIBHBIX YJICKTPOJIMTOB TIPH OECKOHEYHOM Pa3BEJCHUU.
Pacuér cremeHm auccommanMu M KOHCTAHTHl JIUCCOIMANUUA  ciIaboro
AJIEKTPOJIUTA 10 TAHHBIM 00 3JIEKTPUYECKOM MPOBOIUMOCTH PACTBOPOB. MeTon
Kpayca—bpes.
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CKOpoCTh JBWKEHHsSI M TIOJBMKHOCTh HWOHA. BimsHue mnpupoasl HOHA W
NPUPOJIBI PACTBOPUTENSI HA TOJBMKHOCTH MOHA BO BHEIIHEM J3JICKTPHUECKOM
nose. YpaBHeHue Ctokca. CBs3b MpeaeabHON SKBUBAJICHTHOW AJIEKTPUUYECKOM
MIPOBOJIMMOCTH MOHA C €r0 MOABUKHOCTHIO.

3aBUCHMOCTh CKOPOCTH JBIDKCHUS W TOIBMIKHOCTH HOHA OT €ro 3apsnaa H

pa3mepoB (paguyca). Kpucramiorpaduyeckuii paguyc wona Lit mensine, yem

nona K*. Kakoil w3 HMOHOB gacT OONBIIMI BKJIAJ B DJIEKTPOINPOBOIHOCTD
BOJAHBIX PACTBOPOB XJIOPUAOB COJEH 3THX METAUIOB MNpU OECKOHEYHOM
pa3BeJiecHUH TpPU OJHOW W ToU ke Temmeparype? [ns obocHoBaHMsI OTBeTa
MPUBEIUTE YpPaBHEHHUS, CBA3BIBAIOIIME MEXKIY COOOW HA3BAaHHBIC BEIUYHMHBI.
(603m001CHO YKA3aHUE U OPY2UX UOHOB)

Uucna nepeHoca U MOJBHKHOCTH MOHOB B PAacTBOPE AJIEKTPOJIUTA, UX CBS3b C
AIEKTPUYECKON MPOBOAUMOCTBIO HOHOB. (CpaBHUTE MpEIEIbHBIE YHCIIA
nepeHoca KaTHOHAa W aHUOHA B BOJHOM pacTBOpe ... (OaH KOHKpemHulll
ounapHwulll dnekmpoaum). IcTapeTHbIi MEXaHU3M IEepeHOCca DIIEKTPUYECKOTrO
TOKAa HOHAMU TUAPOKCOHUS U THAPOKCHIIA.

Kak mo [gaHHBIM O NpPEAENbHOM 3JIEKTPUYECKOW MNPOBOJUMOCTH PACTBOPOB
CUJIBHBIX  JJIEKTPOJUTOB  OMPEACIUTh  DKBUBAJECHTHYIO  AJIEKTPUUYECKYIO
IPOBOJUMOCTh TP OECKOHEYHOM pa3BEAEHUH Uil pacTBopa ciaadboro
AJIEKTPOJIUTA B TOM k€ pactBopuTenie? Kakoil 3aKOH JIEXKUT B OCHOBE METOJA
onpenenenusi?  IIpowumocTpupyidTe  HOpouUeaypy  pacyeTa  KaKUM-JHOO
MPOU3BOJIBHBIM MIPUMEPOM.

TonkoBanne 3PGHEKTOB HMOH-UOHHOTO B3aUMOJEHUCTBUSI (TOPMOXKEHUS) B
pacTBope B TepMuHaxX noHHOU atMocdepsl. OnbiThl (3ddexTsi) Buna u Jlebas—
QdanpKeHXareHa.

3aBUCUMOCTh MPEIEIBbHON 3JIEKTPOIPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB OT
temriepatypbl. [lpaBuno Banpaena—IluccapkeBckoro, 0OCOOEHHOCTH €0
MpPUMEHEHUsI, OOOCHOBAaHHUE COOTBETCTBYIOIIETO BBIPAXKEHUS B TEPMHUHAX
teopuun CTOKCa.

SC I'AJIb BAHMYECKHUX SJIEMEHTOB

Bo3HUKHOBEHHE CKayka MOTEHIMaaa Ha rpaHulle paszziena npoBoAHUKOB | u |l
poma. OOpaTumpie DBIEKTPOJLI M OOpaTUMblE TaJIbBAHUYECKUE DJIEMEHTHI.
Knaccuduxanuys raabBaHUYECKUX DSJIEMEHTOB. YCJIOBHAs 3aluCh MPABUIIBHO
PA30MKHYTOTO TaJlbBAHMYECKOTO 3jieMeHTa. JnekTtpoaBmwxkymias cuwia (3/C)
raJIbBAaHUYECKOTO AJIEMEHTA.

[IpuHuMnuanbHas cxeMa, WUIICTpupyromas Bo3HukHOBeHue OJIC ranba-
HUYECKOTO »diemMeHTa. [loBepXHOCTHBIN TmOTeHIMan (a3bl W BHYTPCHHHIA
noTeHnuan ¢aspl. Boapra-norennuan u ['ansBanu-noreniumai. Juddy3noHHbii
CKa4yOK MMOTEHIMaja, TPUYUHA €r0 BO3SHUKHOBEHHUS, CIIOCO0 €ro CYIECTBEHHOTO
YMEHBIIICHUS, TPUMEHSIEMbII HA TPAKTHKE.

Bonopoanbiii 37eKTpo/i. Y CIOBHBIN 3JEKTPOAHBIA MOTEHIMAI MO0 BOAOPOJHOM
mkane (onpenenenue). Cesizp I/[C raapBaHMYECKOTO 3JEMEHTa C YCIOBHBIMU
AIEKTPOAHBIMHU MOTEHIIMAIaMH. TEPMUHBI «KaTOI» U «aHO/I» B MPUMEHEHHH K
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JIEKTPO/IaM T'aJIbBAHUYECKOTO 3JIEMEHTA (ONpPEAEICHU).

Knaccudukanuss 37I€KTpoJOB, NpPUMEPBl  JJIEKTPOJOB €  YpaBHEHUSIMU
ANEKTPOJAHBIX ToJiypeakuuid. CTaHgapTHBIE 3IIEKTPOAHBIE IMOTEHIUANBI IO
BOJOPOJHOM WIKayne. YpaBHeHue HepHcTa s 3I€KTpOAHOTO MOTEHIHAIA
(0OmMii BUA 1 KOHKPETHOE BBIPAXKEHHUE HA IPUMEPE OJTHOTO U3 IEKTPOJIOB).
['a30BbIE 2JIEKTPOXBI, BOJOPOAHBIM JIEKTpOA. BrIBox M aHanu3 ypaBHEHHS,
BBIPAXKAIOIIETO  3aBUCUMOCTh NOTEHIMAJda BOJOPOJHOIO DJJEKTPOJAa OT
aKTUBHOCTH HMOHOB H' M 1aBnenus monekynsipHoro Bopoposa. CTaHmapTHBbIH
IOTEHIMAJI BOJOPOJHOIO JIEKTPOIA.

Bonopoasslii  35eKkTpoA.  YCIIOBHas IIKajga AJIEKTPOAHBIX IMOTEHLHAJIOB.
VYpasHenne HepHcTa 1 moTeHnMaia BOJOPOAHOIO 3JIEKTPOJA. 3aBUCUMOCTD
NOTEHIMAJIA 3JIEKTpoaa oT pH pacTBopa u AaBiIeHUS MOJIEKYJIIPHOTO BOJIOPOAA.
XHAMHMYECKUE TAIbBAHUYECKUE DJIEMEHTHI, IIOHATHE U MPUMEPHI. 3aBUCUMOCTh
O/IC OT aKTMBHOCTEM YYACTHUKOB 3JIEKTPOXMMHYECKOW pEakUWH, NpOTeKa-
IOIIEW B TajJbBaHUYECKOM JJIeMeHTe. BriBox M aHanmn3 ypaBHeHuss HepHcra
(0OmMii BUA ypaBHEHHUS U €0 aHAJIU3 Ha KOHKPETHOM ITPUMEDE).

Onement Hanmang—SAkoou. IlpuBenure ypaBHEHUE peaklMH, MPOTEKAIOLIEH B
JJaHHOM »3JeMeHTe. YpaBHeHue Hepucera, cBsa3p OJIC ¢ KOHUEHTpamusMu
MOTEHIUAT-ONPEACIISIFOIINX HOHOB.

Knaccudukanus 3nektpogoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE 3JIEKTPOIBI,
NOTEHIMAI KOTOPBIX HE 3aBUCUT OT KOHLEHTpAlMd HOHOB BOJOPOAA.
[IpuBenuTe mnpuMep, 3JIEKTPOAHYHO peakuMio M ypaBHeHHe HepHcra s
pacyéTa NoTeHIHaa 3JIEKTPoAa YKa3aHHOTO TUIIA.

Onektponsl 1mepBoro poxa. Ilpumepsl. BpiBog W aHanu3 ypaBHEHUS,
CBA3BIBAIOLIEIO  IMOTEHUMAT AJIEKTpOJa C  AaKTUBHOCTSAMHU  IOTEHIUA-
ONPEIEIIAOIIUX UOHOB.

OnexTpoAbl MepBOro poaa, oOpaTHUMbIEe MO KAaTUOHY: ONpeAesieHUE, MPUMEpHI,
YPAaBHEHHE, CBA3BIBAIOIICE MOTEHUMAN JJIEKTPOAA C AKTUBHOCTSAMH BEILECTB,
YYaCTHUKOB DJIEKTPOJHOMN monypeakuuu (ypaBHeHue HepHcra). AMaibramHbie
DIEKTPOBI.

[IpuBenuTe mnpuUMeEp dIEKTPOAA BTOPOTO poAa. 3aNMILIUTE DIEKTPOIHYIO
peakuuio M ypaBHeHue HepHcra st BeIOpaHHOro »sieKkTpoaa. BiusHue
KOHILICHTPAIMM NOTEHUUAIONPEACISIIOIINX HOHOB HAa NMOTEHUUAN JJIEKTPOJA.
CocTaBbTe YCIOBHYIO 3aKMCh TAJIbBAHUYECKON 1IENMU C BHIOPAHHBIM JIEKTPOJIOM
U KakuM-JI10O Ta30BbIM 3JIEKTPOJOM, 3AMUIINTE YpaBHEHHE TOKOOOpasyrouiei
peakuuu u ypaBHenue Hepucra nis 3J1C aToit nienu.

XnopunacepeOpsinbiii anekTpo. Bun ypaBHenuss HepHcra mnst pacuéra ero
noreHuuana. O0aacTb NpUMEHEHUs xjuopuacepeOpssHoro snekTpoja. CocraBbTe
YCIOBHYIO 3aIUCh TajbBaHUYECKON LIETIH C JAHHBIM 3JIEKTPOJOM U KaKUM-TTHOO
3JIEKTPOJIOM TMEPBOTO POa, 3aNMUIINTE YpaBHEHHE TOKOOOpa3yolIel peakiuu 1
ypaBHeHue Hepucra niis 3/1C sToit uenw.

KanomenbHbIN 351€KTPOJ, €ro KOHCTPYKTHUBHBIE OCOOEHHOCTH. Bun ypaBHEeHUs
Hepucra ansa pacu€ra ero norenuuana. O6nactb NPUMEHEHHS] KaJlOMEJIbHOIO
anektpoaa. CoOCTaBbTE€ YCIOBHYK 3alUCh TAIBBAHWUYECKOM LIENMU C JaHHBIM
ANEKTPOJOM M KaKUM-JIMOO OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIM 3JIEKTPOJIOM,
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3aMMIIATE YpaBHEHUE TOKOOOpasyrolleld peakiuu u ypaBHeHue HepHcra miis
OJ1C ol 1enu.

['a30BbIE  BJEKTPOJBI, TPUMEPHI, KOHCTPYKTUBHBIE OCOOCHHOCTH. Bua
ypaBHeHus1 HepHcTa 17151 37€KTpOIHOIO NOTEHIHANa. 3aBUCUMOCTD IMOTEHIMaIa
ra3oBOI0 3JIEKTPOAAa OT JABJIEHUS COOTBETCTBYIOLIErO Tra3a (paccMOTPUTE Ha
IpUMEPAX ABYX Ia30BbIX 3JEKTPOJIOB).

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE ~ AJIEKTPOJBL:  ONpPEAEIICHUE, IPUMEPHI,
DNEKTPOAHBIE MOJypeakumu. Bunx wm aHamu3 ypaBHeHus Heprcra mid
AJIEKTPOJIOB JAHHOTO TUIIA (MOKAXKUTE HA IPUMEPaXx).
OxwucnutenbHo-BoccTaHOBUTENbHBIE  («OX-Redy») smektponsl. IlpuBeaure
npumep OX-Red-snekrposa, MOTEHIMAT KOTOPOro 3aBUCHUT oT PH pacTtBopa.
3anumuTe SJIEKTPOJIHYIO pPEakUuilo W ypaBHeHHe HepHcTa, Ha30BUTE Bce
HCIIOJIb3YEMbIE€ BEJTMUYHMHBI.

XUMUYECKHUE TATbBAHUYECKUE AIEMEHTHI. [[puBennTe npumep raabBaHUYECKOTO
AJIEMEHTa, COCTABJIEHHOIO M3 3JEKTPOJOB IEPBOIO M BTOPOro poja,
AIEKTPOXUMHUYECKas LEMb 0€3 KUAKOCTHBIX COCIUHEHUN — «0e3 MepeHocay.
(6apuanm: ¢ KHUIKOCTHBIM COCIMHEHHEM — «C TIEPEHOCOM».) 3aluIInTe
YpaBHEHUS AJICKTPOAHBIX MOJIYpEaKIUid U YpaBHECHUE XUMUUYECKON peakiud,
CaMONPOU3BOJILHO MPOTEKAIOUIEH NMPU BKIIOUYEHHH JAHHOTO TajlbBaHUYECKOIO
3JIEMEHTA BO BHEIIHIOKO LEIb.

XUMUYECKHE TrajibBaHWYeCKue »dyieMeHThl. [lpuBeauTe mnpuMep 3JIEMEHTa,
COCTABJICHHOI'O M3 Ta30BOr0 JJIEKTPOJAa M AJIEKTpoJa IEPBOrO poja,
ANEKTPOXUMUYECKAST LENb C JKUJIKOCTHBIM COEIUHEHHEM — «C IEPEHOCOM).
3anuImuTe ypaBHEHHUS 3JIEKTPOJHBIX MOJYypeaKklHil, YpaBHEHUE XUMUYECKOU
peaKkuuu, CaMOIIPOM3BOJIBHO MPOTEKAIOIIEH B dJIEMEHTE, U ypaBHeHHe HepHcTa
15 pacueta DJIC snemenTa. Kak 3aBucut 9JIC m1aHHOTO 3JIEeMEHTA OT JIaBJICHUS
ra3a, y4aCTBYIOILIETO B pPEaKiuu?

Xumuyeckre 1enu ¢ nepeHocoM. lIpuBenure mnpuMep raabBaHUYECKOTO
AJIEMEHTA, COCTABJIEHHOTO M3 ra30BOr0 M OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHOTO
aneKkTpoaoB. 3anumure ypaBHenue Hepucra nius 3/]C 3TOro raabBaHMYECKOTO
sanemenTa. [Ipoananmusupyiite Bnustaue pH pactBopa Ha 3/IC snemenra.
[IpuBenuTe mpuMep XUMHUUYECKOTO TaJIbBAHHUYECKOTO 3JIEMEHTA, COCTaBJICHHOIO
U3 Ta30BOT0 AJEKTPOJA M BJEKTPOJia BTOPOro pojad, IIEKTPOXUMUYECKAS LIETIh
0e3 JKUIKOCTHBIX COEOUHEHUH — «0e3 mepeHoca». 3anMIluTe YPaBHEHUS
AJIEKTPOJHBIX MOJYPEAKLINN U YPABHEHUE XUMUUYECKOW PEAKIMU, IPOTEKAOLIEH
B 9TOM 3JIEMEHTE.

Xumuueckue nenu 6e3 mepeHoca (mpuBeauTe mpumep). 3aBucumocth IJC
XUMHUYECKUX TIeTieil 0e3 mepeHoca OT aKTUBHOCTEH MOTEHIIMAIONPEISIISIOMNX
HMOHOB U 3JIEKTPOJIUTA B PACTBOPE.

KoHIIEHTpalluOHHbIE TalbBAHUYECKUE DJJIEMEHTBI, COCTABJICHHBIE W3 JABYX
AJIEKTPOJOB MEPBOTO POJIA, ITEKTPOXUMHUYECKAS 1IEMb C IEPEHOCOM. Y paBHEHUE
Hepucra nnsa pacuera DJIC snemenra. [laiite 0O0OCHOBaHHME TPUBEICHHOTO
ypaBHEHMUS.

KoHileHTpalmoHHble  rajbBaHUYECKHWE dJIeMEeHThl. [IpuBenutre  mnpumep
KOHLIEHTPAIMOHHOTO TaJlbBAHMYECKOTO JJIEMEHTA, COCTABJIEHHOIO W3 JBYX
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ANEKTPOAOB BTOpOro poaa. Kak omnpenenuts MoiasipHOCTh 3JIEKTPOJIOB JAHHOTO
anemMeHTa? 3anuiuuTe ypaBHeHHe HepHcTa 1 MpeacTaBlIEHHOTO 3JIEMEHTAa U
JaiiTe HEOOXOIUMBIC MOSICHEHUS.

Konnentpammonnsle 1menu 0e3 nmnepeHoca (mpuBenutre npumep). s
MPOU3BOJILHO BBIOPAHHOTO KOHIIEHTPAIIMOHHOTO 3JIEMEHTa HA3BAaHHOTO THIIA
MPUBEIUTE YCIOBHYIO 3allUCh W YPAaBHEHUs IMPOIIECCOB, MPOTEKAIOIMIUX Ha
anextpoaax. Bun ypasuenus Hepucra st J1C atoro sneMeHTa.
Knaccudukanuys raapBaHUYECKHX 3JIEMEHTOB. [IpuMepbl KOHIIEHTPAIIMOHHBIX
nerne (¢ mepeHocoMm, 0e3 mepeHoca). YpaBHenue Hepncra s
raJlbBAHUYECKOTO  AJIEMEHTA, COCTaBICHHOTO M3 JBYX  amajblaMHBIX
aneKTpoAoB. OnpeaeneHnue NoISIPHOCTH SJIEKTPOIOB.

XWUMUYECKUE TallbBAHUYECKUE DJIEMEHTBbl, OCHOBHBIE THUIIbI, [PUMEPHI.
[Ipumenenue wusmepenuit DJIC i onpeneneHusl TEIUIOBBIX 3(PQPEKTOB U
SHTPONMUN XUMHUYECKUX pEaKlHil, CaMONPOM3BOJIBHO IMPOTEKAKOIIUX B
rajgbBaHUYECKUX IJIEMEHTAX.

3aBucumocTh J/[C raapBaHUUYECKOIO AJEMEHTA OT TeMIieparypbl. OnpeneneHne
TEPMOJUHAMUYECKUX (YHKIMH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
MOTEHIIMOMETPUUECKUM MeToAoM. [IporiumocTpupyiite npoueaypy pacdyera Ha
MPOU3BOJILHOM MPUMEPE.

DnekTpoxumuueckas ¢popma ypaBHeHus [ mooca-I"enbMrosbiia, BBIBOI U aHAU3
ypaBHeHMs. 3aBUCHUMOCTh JD/[C TraJlbBaHWUYECKOTO 3JEMEHTA OT TEMIEPATYPHI.
Temneparypusiii kodddunrienT 3/IC u ero cBsA3b C SHTPONMHEH XUMHYECKOM
pEaKUUU B rallbBAHUYECKOM JJIEMEHTE.

[Ipennoxure raabBaHUYECKUM SJIEMEHT, C IOMOIIBIO KOTOPOTO BO3MOKHO
OIPEIICNIUTh CPEAHUN HMOHHBIA Kod(hduimeHT aktuBHOocTH coi AB  (dan
KOHKDEmHblll  CUNbHBILU  3JeKmpoaum) B BOJIHOM pactBope. [lomyuwnte
BBIpaKEHUE IS pacueTa KodhOUIIMEHTa aKTUBHOCTH.

[IpenyioxnuTe TraabBaHUYECKUM SIEMEHT, C TMOMOIIBI0 KOTOPOTO MOXHO
onpeaenuth pH uccnegyemoro pactopa. 3anumure ypaBHeHue HepHcra miid
KQKJIOT0 U3 3JIEKTPOAOB AIEKTPOXUMUYECKON 1enu. [lonmyunre ypaBHeHUE i
pacuera pH pactBopa.

VYpaBuenue Hepucra mis DC (BbiBoa u ananu3). OnpeaeneHue MoJSIPHOCTU
AJIEKTPOJIOB M HAIPABJICHUS CaMOMPOU3BOJIBHOTO MPOIECCA B TAIIBBAHUYECKOM
AJIEMEHTE B KOHKPETHBIX ycioBuaXx. CBsa3p J/]C raanbBaHMUECKOTO 3JIEMEHTA C
KOHCTaHTOM paBHOBECHS TOKOOOPA3yIOIIeH peakiuu (MMOKaKUTE Ha IPUMEDPE).
[IpemyioxnuTe TranbBaHUYECKUM DJIEMEHT, C IIOMOIIBIO KOTOPOTO MOXKHO
AKCHEPUMEHTAJILHO ONPEACIIUTh TEPMOJIUHAMUYECKYI0 KOHCTAHTY PaBHOBECHUS
peakiuu: (0ano ypagHenue). 3alUIINTE BbIpAXXEHUE MJIA pacueTa KOHCTAHTHI
PABHOBECHS U HA30BUTE BCE BXOJSIIHNE B HETO BEJIUYHUHBI.

[IpemyioxnuTe TranbBaHUYECKUM DIEMEHT, C IOMOIIBID KOTOPOTO MOXKHO
OMpENeIUTh  MOHHOE  TPOU3BEACHUE  BOJbI.  3alMIIUTE  BBIpaKEHUS,
MO3BOJIAIONIME PpPACCUUTaTh HMOHHOE TMPOU3BEICHHE BOJbI IO JIaHHBIM
MPETIOKEHHOTO TaIbBAHUYECKOTO 3JIEMEHTA.

[Ipennokure TraJlbBAaHUYECKUN DJJEMEHT, C IIOMOIIBIO KOTOPOrO MOXKHO
OIPEICIUTh MPOM3BEACHHE PACTBOPUMOCTH MasiopacTBopuMoii conmu AB (man
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KOHKPETHBIN 3JIEKTPOJIUT) B BOJAE. 3alMIIUTE BBIPAXKEHUS, MO3BOJISIONINE
paccunTarh NPOU3BEACHUE PACTBOPMMOCTH HA3BAaHHOM COJM IO JaHHBIM
MPEIIOKEHHOTO TaTbBAHUYECKOTO 3JIEMEHTA.

HopmanbHbiii (HackieHHbIN) 31eMeHT Becrona. Cxema ycTpoicTBa JTaHHOTO
AJeMEHTa. ODJIEKTPOJHbIE TMOJYpEaKI[Mu, YpPaBHEHHUE CaMOIPOU3BOJIBHOM
peakuuu, ypaBHenue Hepucra. [I[pumeHeHne JaHHOrO 3JIEMEHTA.

[IpenyioxuTe TanbBaHUYECKUM SJIEMEHT, C IMOMOIIBI0 KOTOPOTO MOKHO
onpenemuts AG®, AH°, AS° nna peakuum (dano ypasuenue). Kaxue naHnble
HEOOXOJAMMO TMOJYYWUTh JJisi pacyeTa YKa3aHHBIX TEPMOJMHAMHYECKUX
GbyHKIMA? 3aUIITITE COOTBETCTBYIONTNE MAaTEMAaTUIECKHUE BHIPAKCHHUS.
CrangapTHbIC TepMOAMHAMUYECKHE (PYHKIIMM WOHOB B BOJHBIX PacTBOpax, WX
AKCIIEPUMEHTAIIBHOE OMNPEACIEHNE METOAOM MOTeHIMOMETpuu. [IpumeHenue
HA3BaHHBIX (DYHKIMHA B TEPMOJAMHAMUYECKUX pacuéTax (MIPUBEIUTE TIPUMED).

OOPMAJIbHA A KUHETHUKA

JailTe ompeneneHne CKOPOCTH TOMOTE€HHOM XuMudecko peakuuu. OT Kakux
(dakTopoB 3aBUCHUT 3Ta BenauuumHa? KoHCTaHTa CKOpPOCTH peakiuu, ee
pasmepHocTh. Kakum o00pa3oM CKOpPOCTb peakiul .... (0aHo ypaeHeHue
peakyuu), BbIpaXXEHHas 1O .... (0aH peaceHm), CBsi3aHAa CO CKOPOCTSIMH 3TOU
peakuuu, OINpeneseHHbIMU MO ApyruM peareHtam? MHBapuaHTHas CKOPOCTh
XUMHUYECKOHN peaKlnu.

CKOpOCTh TOMOTEHHOM XMMHYECKOW PEaKIUU, 3aKOH JEUCTBYIOIIMX MaccC.
KoncTanta CKOpOCTM TOMOTEHHOW pEaKIMH, pPa3MEPHOCTb KOHCTAHTHI
CKOPOCTH. 3aBHCHT JH KOHCTAaHTa CKOPOCTH OT KOHIICHTpAIlMH PEareHTOB U
TEMIEpaTypbl U €CIu Ja, To KakuM obOpa3zom? [lpuBenuTe COOTBETCTBYIOIIHE
MaTeMaTHUECKHUE BBIPAKEHUSI.

OCHOBHBIE TIOCTYJAThl ¥ IPUHIIAIIBI XUMUYECKOW KMHETUKH. X MCTIoNb30BaHMe
IPU COCTABJICHUM KUHETUYECKUX YPAaBHEHHMH TMPOCTHIX W CIIOXKHBIX PEaKIuit
(MOKaXkuTe Ha IpUMEpPax).

Kunetnka 0JHOCTOPOHHEH TOMOTEHHOW peakiuu BToporo nopsiaka A + B — P
(koHIIEHTpauuu A W B B MOMEHT Hayaja peakuuu OJMHAKOBBI). M300pazute
KMHETUYECKYIO KPUBYIO IIJISl UCXOJHOTO BellecTBa. UeMy paBeH TaHTEHC yria
HaKJIOHA KacaTeJIbHOW K KPUBOW IO OTHONIIEHUIO K OCH abciucc? YKaxute
KOOpDAMHATBI, B KOTOPBIX 3aBUCHUMOCTb, COOTBETCTBYIOIIAs KHHETHYECKOM
KpUBOW, IMHEAPU3YETCHI.

JlaiiTe ompeneneHue TEPMHUHOB «UYACTHBIA TIOPSAOK», «IOJHBIA TOPSIOKY,
«MOJIEKYJISIPHOCTBY» ~XMMHMUYECKOM peakuuu. CBs3aHbl JM MEXIy CoO0oif
MOJIEKYJISIPHOCTh M MOPSIOK peaklnu, eclid J1a, TO KakuM 00pa3oM U B KaKOM
ciyqae?

[IpuBenure Ha OAHOM TrpaduKe KHHETHUYECKHE KPHUBBIE OJHOCTOPOHHUX
TOMOTEHHBIX pPEeaKIuil HyJeBOro, MEPBOTO U BTOPOTO MOPSAKOB MPU YUCIECHHO
COBIMAJIAIOIINX KOHCTAHTaX CKOPOCTH M OJMHAKOBBIX HAauyaJdbHBIX KOHIIEHTpa-
X Co peareHToB (Co < 1 Momb/im). Iy Kakoi M3 3THUX pEaKIUil CHUKCHHE
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KOHILIEHTpallud 10 BEIUYMHBI B YEThIpE pa3a MEHbIIEH IMepBOHAYAIBHOU
MPOU30HIET ObICTpee (32 MEHBIIIUM MPOMEKYTOK BpEMEHH)?
JlaiiTe onpeneneHue TepMHUHAa "'BpeMs nosynpeBpaiieHus. BriBeaute

YPaBHCHUC I pPaCucTa BPCMCHH IIOJIOBHHHOI'O IIPCBPAIICHHA tl/Z JJIA

OJTHOCTOPOHHUX 'OMOT€HHBIX PEAKIHI IEPBOr0 U BTOPOIrO MOPSAKOB, CUUTAS,
YTO KOHIIEHTPAllMM MCXOJHBIX BEIIECTB OJUWHAKOBbL. (CpaBHUTE BpeMeHa
HOJIyNIPEBpAIlleHUs] Ha3BaHHBIX pEaKUMi MpPU YHCIEHHO COBIAJAIOIIUX
KOHCTaHTaX CKOPOCTH.

[TpuBenure auddepeHnanbHyI0 U HHTETPAIBbHYI0 (OPMBI KHHETUYECKOTO
YpaBHEHUS OJHOCTOPOHHEM T'OMOIE€HHOM peakuuMyd TMepBOro  MOpsiiKa,
IPOTEKAIOIIEH MPU MOCTOSIHHBIX TeMIeparype u oobeme. HazoBuTe BenMYuHBL,
BXOJSIIME B OTU YpaBHEHHs. BbIBenuTe BBIpaXEHUE [JIsI BpPEMEHH
NOJIyIPEBPAILIEHUS HCXOJHOIO BeEllecTBA B JaHHOW peakuuu. IM3o00pasute
CXEMAaTUYECKH KHHETHUECKYIO KPUBYIO peareHTa U e€ JIMHEHHYI0 aHaMop(o3y.
BbIBOL KMHETHYECKOTO YpaBHEHMsI HEOOpaTUMOW T'OMOTE€HHOM peakuuu
IEPBOrO MOPSAJKA, NPOTEKAIOLIEH MpU MOCTOSHHBIX TeMIleparype U 0oOBbEMeE.
N300pa3ure cxeMaTn4ecku KHHETUUECKUE KPUBBIE JUIsI UCXOJHOTO BEILECTBA U
IPOAYKTAa pEaKkIUH, a TaKXKe MPUBECAUTE MATEMATHYECKUE BBIPAXKCHMUS,
ONMCBHIBAIOIINE XOJA OTHUX KPHUBBIX. 3alUIIMTE BBIPAXKEHUE JUISI BPEMEHH
NOJIyIIPEBPALLECHUS pEarcHTa.

Jubddepenunansias M uHTErpajbHas (OPMbI KUHETUYECKOIO YpPAaBHEHHUS
HEOOpaTUMOl TOMOT€HHOW peaklMH MepBoro nopsjaka. M3obpasute cxemaru-
YECKU KMHETUYECKHE KPUBBIE JUIsI UCXOJHOTO BEIIECTBA M MPOAYKTA PEAKLHUU.
[lepuon mosynpeBpallleHHs peareHTa B peakliui NepBOro NOpsaKa.

[IpuBenure nuddepeHIUaNbHYI0 W HHTETPAIbHYIO (POPMBI KHHETUYECKOIO
yYpaBHEHUSI OJJHOCTOPOHHEN FOMOTE€HHOUM peakluu BTOporo nopsajaka «A + B —
OPOAYKTB), MPOTEKalolled TNpU TOCTOSHHBIX TeMIeparype u oObeMme.
Konnentpanuu pearupyromux Bemects A 1 B B MoMmMeHT Havana peakuuu
OMHaKoBbl. Ha3oBHUTE BeIWYMHBI, BXOASIIME B 3TH ypaBHeHMs. Ilosyumre
BbIp@XXEHHE JUIsl BpPEMEHU MOJylpeBpailleHus peareHra. 3o0pasute
CXEMaTUYEeCKH KHHETHUECKYIO KPUBYIO peareHTa 1 e€ JIMHEeHHYI0 aHaMopdo3y.
HeobOpatnMbie TOMOT€HHBIC pEaKIIMKi BTOPOTO Mopsiika «A + B — npoaykTe» ¢
PaBHBIMM HayaJbHBIMH KOHIIEHTPALMSMHU pPEAreHTOB. BBIBOJ HMHTErpajgbHOM
GbopMBbl KUHETHYECKOTO ypaBHeHUs. KuHeTnmueckas KpuBasi KOHILIEHTpalUU
peareHra, €€ YypaBHEHHME M KOOPAMHATHI JHHeapu3aluu. OnpeneneHue
KOHCTAHTbl ~ CKOPOCTHM  pPEAKUMU U3  DKCIHEPUMEHTAIBHBIX  JIaHHBIX
(aHAIUTUYECKUH U TPaQUUECKUN METOJIbI).

OAHOCTOPOHHME pPEAKIMU BTOPOTO mopsiaka Bujga «A + B — mpoaykTe».
Kunernueckue ypaBHeHus B AuddepeHunaabHol U HHTErpalibHON (popMmax mpu
HEOJIMHAKOBBIX HAUYaJbHBIX KOHLEHTpauusx peareHToB A u B. Bpemena
NOJIyIIPEBPALLIEHNS PEAr€HTOB.

['paduueckas u ananmuTuueckas (poOpMbl KMHETHUECKOW KPUBOHW [JISI PEAKIIMH
BTOpOoro mnopsaka «A + B — [OpoaykTe» € paBHBIMA HAadaJbHBIMU
KOHLIEHTpauusiMu peareHToB. KakoB CMbICI TaHreHca yrjla HakJIOHa
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KacaTeJIbHOM, IIPOBEIECHHONW K KWHETUYECKOM KPUBOM B 3aJaHHBIK MOMEHT
BpeMeHU. Kak [0/KHBI OBITh M3MEHEHbl KOOpPAMHATHI TIpadurka, YTOOBI
3aBUCHMOCTb, OTBEYAIOIIAsl KWHETUYECKOW KPUBOMW, IPUHSUIA BUI IPAMOU
IUHUAN?

BriBon M aHanM3 KUHETUYECKOTO YpaBHEHHS AJiI HEOOpaTUMOM TOMOTEHHOM
peakuuu 3-ro mopsiaka «A + B + C — mpoaykTe», NPOTEKAIOIIEH MpU
NOCTOSIHHBIX TeMIlepaType U OOBEME, Ui ciaydas, KOrja KOHIEHTPaLWuU
UCXOJHBIX BEUIECTB OAMHAKOBBI. M300pa3ure cXeMaTW4eCcKH KHHETHYECKHE
KPUBBIE JJI1 HCXOIHOI'O BEIIECTBA U ITPOYKTa PEAKLIUH.

Peakuun 3-ro mopsaka Buma «A + B + C — nOpoaykre» ¢ paBHBIMH
HAayaJIbHBIMA KOHLEHTpAalMsMU peareHToB. KHHeTHueckoe ypaBHEHHE B
nuddepeHnnanibHON U UHTErpaibHOM (popMax. JInHeapu3zalus KMHETHUYECKOM
KPUBOH, OIPEIEIICHUE BEJIMYNHBI KOHCTAHTBI CKOPOCTH PEAKIIMH.
OAHOCTOPOHHHE pEAKUMU HYJIEBOIO MOpPsSAKA. BeIBOA ypaBHEHMs JUIsl pacdera
KOHCTaHTBl CKOpOCTHM peakuuu. OnpeneneHue KOHCTAaHThl CKOPOCTH M3
HKCIIEPUMEHTAJIbHBIX JaHHBIX (TpaduyuecKuii MeTox).

HeoOpatuMble peaknuu HYJEBOIO MOpPSAKA. 3aBUCUMOCTb CKOPOCTH H
KOHIICHTPAIIMX UCXOJHOTO peareHTa OT NpOJOJLKUTEIBHOCTH peakiuu. [lepuon
MTOJTYTIPEBPAILICHHUS.

HNHTerpanpHble METOABI HAXOXKICHMS MNopsAnka peakuud. st ogHOrO U3
METO/IOB YKAKUTE HEOOXOIUMBbIE MCXOAHBIE JAHHBIE U OCHOBHBIE ATAIbl OIpe-
JEJIEHUs Topsiika peakuuu. Kakoil NopsAIoK ONpEenersieTcss 3TUM METOJIO0M —
KOHLIEHTPaLMOHHBIN WX BPEMEHHOU?

Meron OctBanpna—Holieca: pemaemass 3ajada, MCXOJAHBIE JAHHBIE, BBIBOJ
OCHOBHOT'O YPAaBHEHHsI, I0JIy4aeMbIil pe3yJIbTaT.

Jl1st onipeiesieHust MOpsiika peakiuy €€ KHHETHUEeCKOE YpaBHEHUE JOJHKHO OBIThH

dc
OpeaABAPUTCIBHO (bopMaJIBHo OPUBCACHO K BUAY — E = kc™". Kakue MpaKTH-

YecKkre NpueMbl (YCIOBUS TPOBEACHUS ONbITAa) MO3BOJSAIOT CAENATh 3TO
IPUMEHUTEIIBHO K OJAHOCTOPOHHEW TOMOTE€HHOM pEakUuu Uil ONPENCIICHUS
YaCTHOTO MOpsiAKa Win nojiHoro (oOmrero) nopsiaka? [puBeaure o60cHOBaHME
Ha3BaHHBIX IPUEMOB.

Meton u30wiTka (M3omsinmu) OCTBaIba U €ro MPUMEHEHUE JIJISl ONPEACIICHUS
YACTHBIX TMOPSAKOB peakiuu. JuddepeHunanibHbIi METOJ OnpeaeaeHus
MOPsJIKA PEAKIUH.

Huddepenupanbuplii.  METOA OMNpPEACNICHUS TOPSAKAa pPEaKUUH: HCXOJHBIC
JJAaHHbIE W OCHOBHBIE ATallbl HAXOXIEHUsI mopsjka peakuuu. OcoOEHHOCTH
METOJIa TIPU OMpPEACICHUN KOHIIEHTPAIIMOHHOTO (MCTUHHOTO) MOPsIKa PEaKIIUU
WJI BPEMEHHOTO MOPAJIKA PEAKIINH.

Mertonsl ompeneneHuss NOpsSAKa XUMUYECKOM peakuuu. PaccMmorpure
nuddepeHnnanbHbIil METOJ] OMpeAeNiCHUs Tops/iKa peakinuu. BpeMeHHOU wu
KOHIICHTPAIIMOHHBIN MOPSAJIKM PEeakli, METOAbl UX ompeneieHus. Ha kakue
ITPOLIECCHI, MPOTEKAOIINE B PEAKIMOHHOM CHCTEME, YKa3bIBA€T HECOBHAJCHHUE
BPEMEHHOTO U KOHIIEHTPAIIMOHHOTO MOPSIIKOB?

BnusiHne temmeparypbl Ha CKOPOCTh XMMHUYECKOW peakuuu. lIpaBuno Banrt-
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I'opda, cooTBeTCTBYIOLIEE YpaBHEHHE U OrPaHUUYEHUS €r0 NMPUMEHUMOCTH.
TemnepatrypHbiii K03GOHUITUEHT KOHCTAHTBI CKOPOCTH peakiuu (Kodhuiment
Baut-T'odda).

BnusHue temmeparypbl Ha CKOPOCTh XHUMHYECKOW peaKIMH, YypaBHEHHUE
Appennyca. OmnpeneneHue SHEPIUHM aKTUBALMH W MPEAIKCIOHEHIUAIbHOTO
MHOKHUTEJSI U3 SKCIIEPUMEHTAIBHBIX JAHHBIX.

BnusiHue Ttemmeparypbl Ha CKOPOCTh XHUMHUYECKHX pEaKlHid, ypaBHEHHE
Appenunyca. DHepreTuyeckas auarpaMma akTa XUMHYECKOTO B3aUMOJICHCTBUSI.
DU3NYECKUI CMBICI YHEPTUM AKTUBALMH PEaKLUU.

BnusHue TtemmepaTypel Ha CKOPOCTb XHMHYECKOM peakuuu. YpaBHEHHE
Appennyca. Kakoli MUHUMYM 3KCHEPUMEHTAJbHBIX JAHHBIX HEOOXOIUM st
pacdera >HEpruM akTuBauuu peakuuu? Kak MOXXHO MONY4YHUTh ITH JaHHbIE?
HazoBuTe OCHOBHBIE ATAlbI pacyeTa SHEPTUU AKTUBALIUHN U3 3THUX JIaHHBIX.
3aBUCHUMOCTh KOHCTaHTbl CKOPOCTHM XHMHMUYECKOH pPEAKIMH OT TEMIIEpaTyphl.
[TpuBenure nuddepeHunanbayo GopMy U UHTErpaIbHBIE (POPMBI COOTBETCTBY-
IOIETO ypaBHEHUA. PacueT sHEprum akTHBAIMM PEaKIMH HAa OCHOBE DKCIEpH-
MEHTAJIbHBIX JaHHBIX.

Bimstnue temmepaTypsl Ha CKOPOCTb XMMHUYECKOM PEaKIUU. OMIUPUYECKOE
npaBuwio Baut-I'odda, TemneparypHsiii K03(QQGUUHUEHT KOHCTAHTBI CKOPOCTH
peakiuu. YKaXHT€ OrpaHWYCHHs B TMPUMEHUMOCTH STOTO ypaBHEHUS.
[TonyunTe BeIpakeHHE, YyCTaHaBIUBarolee cBsI3b kodhpuimenta Baut-I'odda c
3p(EeKTUBHON SHEpruer axkTUBAlMM XUMHMYECKOM peakuuu B HHTEpBaje
temrepatyp T — To.

Jaiite ompezeneHue TOHATUS <«OHEPrusl AaKTUBALUW»). OHEpreTudyeckas
auarpamMma  XuMmMudeckod — peakuuu. IlpencraBpTe  cxemMaTHUECKH B
AppEeHUYCOBBIX  KOOpJAMHATaX TeMIepaTypHble 3aBUCHUMOCTH  KOHCTaHT
CKOPOCTH JJIi JBYX pEaKLUMW, €CIM HHEepPrus aKkTUBALMK TEPBOM peakiuu
MEHBIIIE, YeM DHEPrus aKTUBAIlMM BTOPOH pEaKIHH, a TpPH HEKOTOPOH
Temneparype 71 KOHCTaHThl CKOPOCTH O0EUX PEeaKIfil COBMAAtOT.

OHeprusi akTUBALlMM XUMHUYECKOM peakuuu. ['paduueckue m aHaIuTHUYECKHE
METObI pacyeTra YHEPIUMM AaKTUBALMM HAa OCHOBAHWM JAHHBIX O 3aBUCHUMOCTHU
KOHCTAHTBI CKOPOCTH PEAKLUU OT TEMIIEPATYPBI.

[Ipn HexkoTopoll TemmepaType T] KOHCTAaHTBI CKOPOCTH JBYX HEOOpPaTUMBIX
peakluii MPaKTUYECKU OAMHAKOBBI. ByayT u paznuyarhes (M €cinu Ja, TO Kak?)
KOHCTaHTBI CKOPOCTH 3THX peaklMi mpu Temmeparype 12 > T1, eciu sHEprus

aKTUBAIlMU TIEPBOM peakiiu OO0JIbLIE, YeM SHEPIHs aKTUBALMU BTOPOU peakLuu.
[TpuBeauTe 000CHOBAHHBIN OTBET U TPa)UUSCKYI0 WILTIOCTPAITHIO.

3aBUCUMOCTh ~ CKOPOCTM  XHMHYECKOW  peakuMd  OT  TeMIIepaTyphl.
OkcnoHeHIManbHas (Gopma ypaBHeHus: Appenuyca. IlpeacraBbre cxemaTu-
YECKH B APPEHUYCOBBIX KOOPJAWHATAX TEMIIEPATYPHBIE 3aBUCUMOCTH KOHCTAHT
CKOPOCTH Ui JBYX pPEaKUWW, DHEPrUM aKTUBALMU KOTOPBIX OJMHAKOBBI, a
MPEAIKCIOHCHIIMAIBHBIA MHOXXHUTEJIb MEPBOM peakiuu OOJbIIE YeM BTOPOM.
[TpuBeauTe 000CHOBaHUE MOCTPOCHHUS.

Bimstnue temmepaTypbl Ha CKOPOCTh XMMHUYECKOW pEaKIMU. DHEPreTHYeCcKas
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auarpamMma  XoJa peaklUM, DSHEpPIrus AaKTUBAlUMM pPEaKUUH. YpaBHEHUE
Appenuyca B tudgdhepeHInaIbHON U HHTErpaIbHOM (popmax.

[IpyHIMIT HE3aBUCUMOCTH MPOTEKAaHWs AJIEMEHTApHbIX peakUuil (cTaauid).
OOpaTumble peaklUuMyd TEpBOTO TMOpsaKa, cuctema audQepeHnanbHbIX
yYpaBHEHHUH, OMMCHIBAIOUINX CKOPOCTU AJIEMEHTapHBIX CTaJuil W Tpolecca B
nenoM. Kunetnueckue KpuBbIe Ui MCXOJHOTO BELIECTBA U MPOAYKTA PEAKIHH
JUISL ClTy4dasi, KOrJja KOHCTaHTa paBHOBeCcHs oOpaTumoit peakuuu K. > 1.
[IpuBenure cucremy auddepeHNaNIbHbBIX KUHETUYECKHX  ypaBHEHUM,
ONKCHIBAIOUIYI0O OOpPAaTHMYyK) TOMOIEHHYIO pEakIHMI0 MEpBOro MOopsaka

kg

Ac——B

k2 C KOHCTaHTaMH CKOPOCTH TpsiMoii u oOpaTHOW peakmmii K1 u k2

COOTBETCTBEHHO. M300pa3uTe COOTBETCTBYIONINEC KHHETHYECKHE KPHUBBIC IS
ciyuas K1 < k2 (sapuanm: K1 > k2) m 3amummre BbIpaKeHHE IS pacuceTa

KOHCTaHThl PAaBHOBECHS PEaKIUMU YEpe3 PABHOBECHBIE KOHLEHTpauuu. Jlaiite
HEO0OXOMMbIC MTOSICHEHUSI.

3anummre  cucreMy — aud@PepeHIMaNbHBIX ~ KUHETUYECKUX  ypaBHEHUH,
ONMKCHIBAIOIINX OOpAaTHUMYI0 TOMOTEHHYIO pEaklUI0 TIEpPBOrO  MOpPsIKa

Alosp

k2 C KOHCTAaHTaMH CKOPOCTH TpsiMoii u oOpaTHOW peakimii K1 u k2
COOTBETCTBEHHO. [IpuBeuTe cXxeMaTu4yeckoe M300paKEHHE COOTBETCTBYIOIIMX
KUHETUYeCKUX KpuBBIX s ciaydas K] = k2. Kakue skcrnepuMmeHTanbHbIC
JaHHbIE HEOOXOMUMBI [UIS OMNpPENENICHUs] KaXI0i M3 KOHCTaHT CKOPOCTU
peakuuu?
BbiBog W aHanM3 KUHETHYECKOTO YpaBHEHHUS OOpaTuMoOil JBYCTOPOHHEH

A:<—>_lB
2

peakluuu TMEepBOro MopsJKa Bbluucnenne KOHCTaHT CKOPOCTH
npsMoOil 1 0OpaTHOl peakunu. KruHeTrnueckue KpuBbIE I HCXOIHOTO BEIECTBA
Y IPOJYKTA PEAKUUHU IPU PA3JIMYHBIX COOTHOIIEHHUSIX KOHCTAHT CKOPOCTH.

[TapanenbHble XUMUYECKHE PEAKIUU. 3aNUIINTE cUCTeEMY TUdPepeHInaTbHbIX
KMHETHYECKMX YPAaBHEHMI, OIHKCHIBAIOIIYI0 MapajiylelIbHble TOMOTEHHBIE

J k
peakuuy mepsoro mopsiuka A——>B, A—2->D .  BpBog " aHAIN3
KAHETHUYECKUX ypaBHeHMU. OrmpeneneHne KOHCTaHT ckopoctd K1 um k2. Uewm

OTIPEEISIETCS COOTHOIIECHUE KOHIICHTPAIMA TIPOIYKTOB pEaKIMH, €CIH B
MOMEHT €€ Haydajia B CUCTEME MIPUCYTCTBOBAJIO TOJIBKO BeliecTBO A?
HeobOpatnmasi peakiusi mepBOro mopsijka, MpoTEeKaeT OJHOBPEMEHHO IO JIBYM

ki kp
nanpasieausam: A——B y A—=—>D  H306pa3uTe CXEMATUYECKH HA OTHOM
rpaduKe KMHETUUECKME KPUBBIE JJIs BCEX YYACTHHMKOB MpOLECCa Ul Ciydas,

xorma 1~k (603mo0KCHO  UHOE coomHOWEHUEe KOHCMAHmM CKOPOCMU).

[TosicHuTe, B KaKOM COOTHOIIEHHHM OYAyT HaXOAUTCS KOJUYECTBa MPOAYKTOB
peakuuu Mo ee 3aBeplicHUH. [IpuBenuTe COOTBETCTBYIOIINME KUHETHYECKHE
YPaBHEHHUS.

A k] \B k2 \C
[TocnemoBaTenbHbIE  pEAKIUH  [EPBOrO  IMOPSIKA >C,
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Kunernueckue ypaBHEHUS 1 KUHETUYECKHE KPHUBBIE JJII UICXOJHOIO pEareHra,
MIPOMEKYTOYHOTO BEILECTBA U MPOAYKTa peakiuu. Kak cBsizaHbl Mexay coOoi
BpeMs JOCTHKEHHSI MAKCUMAJIbHOM KOHIEHTPALMK POMEKYTOYHOI'O BEIIECTBA,
U BpeMs, COOTBETCTBYIOIIEE TOYKE Iepernda Ha KpHUBOW H3MEHEHHUS
KOHLIEHTpaLMU NPOAYKTa PEAKIIMU CO BpEMEHEM?

3amumuTte  cucteMy — auddepeHIHaNbHBIX ~ KUHETUYECKHX  ypaBHEHUH,
OMKCHIBAIOIIYIO MOCIEI0BATENbHYI0 TOMOIEHHYIO PEAKIHMIO MEPBOr0 MOpsAIKa

8 k
A—15B—2-C ¢ xoHcraHTamMu ckopocTH K1 u K2 COOTBETCTBEHHO.

[IpuBenuTe cxeMaTUYECKOE H300paKE€HUE COOTBETCTBYIOUIUX KHUHETUYECKHUX
KpUBBIX I ciaydas K1>>K2. 3aBHCMMOCTD MaKCHMAalIbHOM KOHIICHTpAI[UH

IIPOMEXKYTOYHOTO BelecTBa B 0T COOTHOIICHHS KOHCTAHT ckopoctu K1 u k2.

[TocnenoBaTenpHbIe PEAKIUM MEPBOTO MOpsAKa. KMHETHYeCKne ypaBHEHUS U
KMHETUYECKUE KPUBBIE ISl HCXOTHOTO BEIIECTBA, IPOMEKYTOUHOTO PEAreHTa U
MPOAYKTA PEAKIIUU.

N310XUT€ OCHOBHOW MNPHUHIMII METOJA KBA3UCTALMOHAPHBIX KOHIEHTPALUH.
JIJis KaKuX XUMHUYECKHX peaKInii OH MPHUMEHseTCd U ¢ Kakoi nenpio? Kakoi
PEKUM TPOTEKAHUS PEAKIIMU HA3bIBACTCS CTAIMOHAPHBIM?

TEOPUU KMUHETUKHA, HEITHBIE 1 ®POTOXUMUNYECKHNE PEAKIINN

[IpuBenuTe ypaBHEHUs ISl pacdeTa KOHCTAHTBl CKOPOCTHM W MPEAIKCIIOHEH-
[IMAJILHOTO MHOKHTEIS I OUMOJIEKYJIIPHON peakiuu « A+A—>TPOayKTbD» 10
Teopun akTUBHBIX coyaapeHuil (TAC). Kakumu JaHHBIMM HEOOXOIUMO
pacnosiaraTh JJis 3Toro pacuera? Kakoil monpaBoyHblid KO3(PGULIKUEHT BBOJAUTCA
B TEOPETUYECKOE YpPaBHEHHE JJI COTJIAaCOBAHUS OMBITHBIX U PACCUUTAHHBIX B
pamkax TAC BelMYMH KOHCTAHTBI CKOPOCTH PEAKIINuU?

N3510KUTE€ OCHOBHBIE MOJIOKEHUSI U ATAIbl BHIBOJIA KUHETUYECKOTO ypaBHEHUS
JUTSl CKOPOCTH Peakiuu 1mo teopuu akTuBHBIX coynapenui (TAC). [lpusegute
YpaBHEHHSI TEOPUU ISl CIydas B3aWMOJICUCTBUS NBYX OJMHAKOBBIX MOJIEKYJI
(2A° — TOpoayKTh») W HA30BUTE BXONAIIME B HEr0 BEJIUYUHBI.
[IpenskcrnoHeHIUAIBHBIA MHOKUTEND B pamkax TAC.

[lepeuncnuTe OCHOBHBIC MOJIOKEHUS TeOpUU akTUBHBIX coyaapeHuit (TAC).
3anumuTe YpaBHEHHUS, OMNMUCHIBAIOIIME CKOPOCTb W KOHCTAHTY CKOPOCTH
peakiuu MEXIy ABYMsS Pa3HOPOIAHBIMH dacTullaMH («A+B — mpomykTei») B
paMKax JaHHOM Teopun. HazoBute Bce ucCnosib3yeMble BenWYuHbL. C Kakou
nenpto B ypaBHeHHe TAC BBOJUTCS MOMPABOYHBIA MHOXKUTEIb U KaKOBO €ro
TOJIKOBAaHHE?

OcHOBHBIC JTambl BBIBOJAA YpaBHEHUS TEOPUM AaKTUBHBIX COYJIApEHUH.
KoHcTanTa CKOpOCTH OUMOJEKYISIPHON peakluH, MNPeadKCIOHEHIIMATbHBIN
MHOXUTENb, dHEeprus aktuBanuu. Ctepuueckuil GpakTop, HEOOXOIUMOCTh €ro
BBEJICHUS B KUHETUYECKOE YPABHEHUE TEOPUHU.

Oco0OeHHOCTH TPOTEKaHHWs MOHOMOJICKYJISIPHBIX pEakiMii B Ta30BOM (ase.
Mexanu3M akTuBalMHU. BriusiHue naBieHus (KOHLUEHTpPALMKM) Ha MOPSAIOK
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MOHOMOJIEKYJISIpHOM peakuun. Cxema JIungemana.

Cxema JlunaemaHna. [losicHuTE, NpU KakWX YCJIOBUAX pEaKUUs Pa3lIOKECHUS B
ra3oBoi (haze mpu TEPMHUUECKOM MEXAHM3ME aKTHBAIIMU MPOTEKAET M0 TIEPBOMY
MOPSIKY.

MexaHn3M MOHOMOJICKYJISIPHBIX peakiuii B Ta30Boi (aze. [Ipuunna n3MeHeHus
MOPSJIKA PEAKIIMU C IIEPBOTO HA BTOPOM NP MEPEXOJE OT BHICOKUX JABJICHUN K
HU3KHUM JIaBJeHUsAM peareHta. Cxema JIungemana.

Jis  peakuuu pas3lioKEHHs OpPraHMYECKOro BellecTBa B Tra3oBOM  (ase,
MPOUCXOSIIEH MO cXeMe «A — MPOIYKThI», Obllla UCCIeOBaHa 3aBUCUMOCTD
nepuoja MOJIOBUHHOTO MPEBPAIIEHUsI OT HAYAJIbHOTO MAPUHUAIIBHOTO JABIICHHUS
(6apuanm: «OT HaYaJIBHOW KOHIICHTPAIIMK») pearcHTa TpU IOCTOSHHOM
temneparype. Oxa3anoch, 4TO HPH JOCTATOYHO BBICOKMX JABIICHHSX BpEMs
MOJYNPEBPAIICHUSI HE 3aBUCUT OT HAYyaJlbHOTIO MapIUaIbHOTO JABJICHUS
(6apuanm: «OT HaYaIbHOW KOHIICHTPAIIMHM») pearcHTa, TOrjaa Kak MpPU MallbIx
JABJICHUSAX HW3MEHSETCSs OOpaTHO NPONOPLHMOHATIBHO MJaBJIEHUIO (8apuanm:
«HAYaJbHOUN KOHUEHTpauun»). OObACHUTE MEXaHU3M HAOJII0Ja€MbIX SIBIICHUH C
IMOMOIILIO cXeMBI JImHaemana.

Peakiium TepMUYECKOTO pA3TOKEHHUSI HEKOTOPBIX OPraHUYECKHX BEIIECTB B
ra3oBoil ¢aze SBISIIOTCSI MOHOMOJICKYJISIPHBIMU. OJHAKO OHM MPOTEKAIOT IO
MIEPBOMY MOPSAAKY JIMIIb P CPEIHUX WM BBICOKHX MAPIUATIBHBIX JABJICHUIX
peareHra, TOrJa Kak Ipd MajblX NapUAAIBHBIX JABICHUSAX pearcHTa
MOAYUHSIOTCS KHUHETHYECKUM 3aKOHOMEPHOCTSIM, XapaKTEPHBIM [JIsl pEaKIHii
BTOpOro rmnopsijaka. Kak OOBICHSIOTCS 3TH JKCIIEPUMEHTAJIbHBIE JAHHBIE C
UCIIOJIb30BaHuEM cxeMbl JInnaemana?

OCHOBHBIE TOJIOKEHUS TEOPUU MEPEXOJHOTO COCTOSHHS (AaKTMBUPOBAHHOIO
Komiiekca). OCHOBHBIE  CTaIUM  MEXaHM3Ma  XHMHYECKOW  peakiuu
(kuHeTHYeCKass cxema). AKTHBHPOBAaHHBIN KOMIUIEKC. TepMoauHaMudecKas
dhopmMa OCHOBHOT'O YpaBHEHUS TEOPUH.

Teopust mepexoTHOT0 COCTOSIHUS (AKTUBUPOBAHHOTO KOMILJIEKCA) — OCHOBHBIC
nojoxxeHust. KuHeTnyeckas cxemMa MOPOTEKaHUS XUMHUUYECKOro Ipolecca
COTJIACHO TEOPUHU MEPEXOAHOr0 COCTOsIHMA. OCHOBHOE YypaBHEHUE TEOPUU B
TepMOJMHAMHUYECKOH (hopme.

OCHOBHBIE MOJIOKEHUS TEOPUU MEPEXOJAHOTO COCTOSHUS, KHHETUYECKAask CXeMa
XAMHUYECKON pEaKklnH, AaKTUBHUPOBAHHBIM KOMIUIEKC. TepMoaIuHaAMU4YECKast
dbopMa KHHETHYECKOTO YPABHEHUS TEOPUH.

[TosicHUTE MOHATHS SHTAJIBINS AKTUBAIIMU U SHTPONUS aKTHUBALUH XUMUYECKOU
peakiuu. B kakoil TeOpuM KMHETHKU UCHOJIb3YIOTCA 3TH BenuuuHbl? Kak u Ha
OCHOBE KaKHX OSKCIEPUMEHTAIBHBIX JaHHBIX MOTYT OBITb PAaCCUUTAHBI 3TU
BenuuuHb? [IpuBeauTe COOTBETCTBYIONIIME PACUYETHBIC (POPMYJIBI IJISL CITydast
MOHOMOJIEKYJISIPHOU  (8apuanm: «OUMONEKYJIAPHOI») XUMHUUECKOU PEaKIUU B
ujeaabHOM ra3oBoi (asze.

OCOOEHHOCTH KHHETHMKA XHMHUYECKMX pEaKIMi B KUIKUX PacTBOpaX.
Knerounsrii sddexr, yrouHEHHas cxemMa MeXaHM3Ma IPOCTON peakiuu B
KUIKOM pPacTBOpEe, YuYWTHIBaKOIAs KiIeTouHbll »>@dekr. Kraccudukanms
peakiuii B KUJIKUX pacTBOpax MO JUMUTHUPYIOIIEH CTaauu, OCOOCHHOCTH
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peaKuui B KaXKJ0M KJ1acce.

Oco0eHHOCTH KMHETHKHU peakiinii MeHIIyTKUHA B )KUJIKMX pacTBopax. BnusHue
BHJIA pajvKala WIA aTOMa rajoreHa Ha CKOPOCTb peakunu MEHIIYyTKHHA B
OIHOM M TOM € PacTBOpPHUTENE. BiusHNE pacTBOPUTEISI HA CKOPOCTh PEAKLIUN
JAHHOT'O KJIacca IIPU IPOYNX PABHBIX YCIOBHUSIX.

Oco0EeHHOCTH KUHETUKH XUMHYECKUX PEaKIUi B KUAKUX pacTBopax. [lepBoe u
BTOpO€ ypaBHeHUs bpeHcrena—bbeppymMa (BBIBOJ M aHalIHM3, OCOOEHHOCTH
PUMEHEHU).

BisiHue cosibBaTalliy Ha SHEPTUIO AKTUBAIMU MEVICHHBIX PEAKLIMI B KUIKUX
pactBopax. IlpuBeauTe aHamM3 BIUAHUSA COJBBATALMM C KCIOJIB30BAHHEM
nepBoro ypaBHenusi bpencrena—breppyma. OTBeT nosicHuTe rpapukamu.
Oco0eHHOCTH KMHETUKHA UOHHBIX peaKInil B pa30aBI€HHBIX BOJIHBIX pacTBOpax.
YpaBuenne bpencrena—beeppyma. BimsHue HOHHOW CHIJIBI pacTBOpa Ha
CKOPOCTb peakluuu MexXay uoHamu. M300pasute cxemartuuecku rpaduk

sapucumoctu Igk = f (V1) 11s ciydas peakiuy Mex/y HOHAMH Pa3HOTO 3HaKa.
BinsitHue MOHHOW CHJIBI HA KOHCTAaHTY CKOPOCTH PEAKIMU MEXAY MOHAMU B
pa30aBiIeHHOM JKUAKOM pacTtBope. YpaBHeHue bpencrena-boeppyma, ero
rpaduyueckoe MpeACcTaBICHUE U MPEEIIbl TPUMEHUMOCTH.

Kakne peakuum Ha3bIBalOTCS LENHbIMU? B yeM 3akirodyaeTcs pas3inydue
MEXaHU3MOB HEPa3BETBJICHHOW W Pa3BETBICHHOW IeNHbIX peakuuii? HazoBure
OCHOBHBIE CTaJUU HEPA3BETBICHHOW LENMHOW peakuuu. [lomyunte KuHeThuec-
KO€ ypaBHEHHE JUIsl TaHHOTO THIA LEMHOW PEaKIUU B CIydae KBAaJPATUYHOIO
oOphbIBa 11eTH B 00bEME CMECH.

Ha3oBuTe OCHOBHBIE CTaauMd HEPA3BETBICHHOM LENMHOM peakuuun. J[laiite
OTPENICNICHUS] TOHSITUN «3BEHO IEMW» M «CPEIHSS JJIMHA UENu». Y KaKUTEe
OCHOBHbBIE MEXaHU3MbI OOPBIBA LIETIH.

Hepa3BeTBieHHbIE LIEMHBIE PEAKIMH, HX OCHOBHBIE CTaJuH, OCOOEHHOCTH
MexaHu3Ma. KuHernueckoe ypaBHEHHE HEPA3BETBIEHHOM LIEITHOW PEAKIUU IPU
JUHEWHOM OOpBIBE IIeTH (Ha MpUMeEpe).

CymiecTByIOT J1Ba OCHOBHBIX MEXaHHW3Ma OOpbIBa IIEMU B Ciy4yae IIEMHOU
peakuuu B razoBod (aze. HazoBuTe 5T MeXaHW3MBI W TIOSICHUTE Kak
U3MEHSETCSl BEPOATHOCTh OOPBIBA LIETIH B COOTBETCTBUM C KAXKIBIM U3 HUX MPU
YBEJIIMYEHUH: a) OOILIEero JaBi€HUs ra3oBOil cMecH; 0) pa3MepoB BHYTPEHHETO
IIPOCTPAHCTBA PEAKLIUOHHOTO COCYa.

[TosicHuTe CMBICT NOHATUH IMHEHHBIA OOPBIB LIEMN» U «KBAJIPATUYHBIA OOpPHIB
nenu». V3MmeHsieTcst au (M eciu Ja, TO Kak?) BEPOSATHOCTh OOpBIBA IEH B
KQ)KJIOM M3 JBYX Ha3BaHHBIX MEXaHU3MOB C YBEJTUYEHUEM a) OOIIETo JaBJICHUS
ra3oBoi cMecHu, 0) pa3MepoB pEaKIIMOHHOTO cocyaa’?

B uém 3akimogaercss MeToI KBa3UCTAIMOHAPHBIX KOHLEHTpauuii bonenmreiina?
Jns Kakux XMMHYECKHX pEakIHMil OH NPUMEHSETCS M C Kakod uenpro? llpu
KaKOM YCJIOBUU CIIPABEIJIMBBI BHIBOJIbI, TOJIy4Ya€MbIE C €r0 MOMOIIbIO?
OCHOBHbBIE CTaJWM HEPA3BETBICHHOW IeMHOM peakuuu. PaccMorpute Ha
KOHKPETHOM mpuMepe. JlaiTe onpeaeaeHus MOHITHN «3BEHO LENMU» U «JJIMHA
nenu». Kakue naHHbIE HEOOXOIWMMBI ISl HAXOXKIACHUS CPEAHEH IJIMHBI 1enu
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pu NpIMOM (POTOXUMHUYECKOM UHULIMUPOBAHUN?

Pa3BeTBi€HHBIE IIEMHBIE peakluu B ra3oBoil (aze. [IpenenvHble sSBICHUS TpU
MPOTEKAHUM PA3BETBICHHBIX LEMHBIX peakuuil. HkHui (mepBblii) 1 BEPXHUM
(BTOpOI1) mpenensl B3pbiBa (BOCIUIAMEHEHMS), UX 3aBUCUMOCTb OT Pa3JIMYHBIX
(bakTopoB.

Pa3BeTBiieHHBIE 1IETIHBIE pEaKUMU B Ta30BOM (a3e, OCHOBHBIC CTaJUU.
DKCIepUMEHTaJIbHBIE MPU3HAKKU IEMHBIX peakiuil. Kakve BHENIHME MPU3HAKU
MIO3BOJIAOT CHEJIaTh BBIBOJ O TOM, YTO H3y4aeMas PEaKIUs OTHOCUTCA K
KaTErOpUU PA3BETBIICHHBIX IIEMTHBIX peaKIuii?

3aBUCUMOCTh CKOPOCTH PAa3BETBICHHON IeNHOW ra3oa3HOd peakiudu OT
JaBJeHUs. YKaxuTe 00JIacTh JaBJICHHM, B KOTOpPO pa3BETBJICHHAs IIECMHAS
peakiusi pa3BUBAETCSI CO CKOPOCTbIO B3phiBa. YeM OOBACHAETCS HalIUyue
HIDKHETO U BEPXHETO MPENESIOB BOCIJIAMEHEHMS [JIsl Pa3BETBICHHOW LEMHOU
peakuuu. OT Kakux (GaKTOPOB 3aBUCAT YKa3aHHBIC MPEIEIbI?

C yeM CBfI3aHO HAJIMYHME HW)KHETO M BEPXHErO MPENEIIOB IABICHUS, MEXIY
KOTOPBIMU pa3BEeTBIEHHAs LienHas razodasHas peakius pa3BUBAETCA CO
CKOPOCTHBIO B3pbIBa? OT KakuX (PaKTOPOB 3aBUCST MPEIEIIbl BOCIIIIAMEHEHUS ?
[losicHUTE KaK 3aBUCAT OT TEMIIEPATypPbl BEPXHUM W HWKHUN IPEAEIBI
BOCIUIAMEHEHUSI DPA3BETBICHHOM LENHOM peakuunu. [lpuBenure COOTBETCTBY-
IOIIYI0 TpaHUuecKyro 3aBHCHUMOCTb. UYTO O3HAa4aeT TEPMUH «IIOJIYOCTPOB
BOCIUTAMEHEHUSD ?

UTo Takoe «mOoJIyOCTpPOB BOCIUIaMEHEHHs»? J[JI1 KaKMX XMMHYECKUX PEaKIIMii
UCITOJIB3YETCS ATO MOHATHE? XapaKTep 3aBUCUMOCTH IIPEAEIIOB BOCIIAMEHEHHUS
(B3ppiBa) OT Temmeparypbl. OTBET NPOMIUIIOCTPUPYUTE COOTBETCTBYIOIIUM
rpadukom u naiite Heooxoaumbie nosicienus. Kakue pakTopbl v Kak BIUSIOT Ha
npeiesibl B3phiBa?

Pa3BeTBieHHbIE IIEMHBIE PEAKIMH, OCHOBHBIE CTaauH. ['paduK 3aBUCUMOCTH
CKOpPOCTH peakiuu oT oOuiero nasieHus. [lpenensl B3pbiBa, «IMOIYOCTPOB
BOCIUTAMEHEHUSD).

BnusiHne naBneHHsT HA CKOPOCTh PA3BETBICHHOM WEMHOW PEAKIMU, MPEICIIbl
B3pbiBa. Kakue W3 mepeyucieHHbIX HIKEe (PaKTopoB (yBEIMYEHHE pa3Mmepa
cocyzia, 3al0JIHEHUE COCYyJla CTEKJIIHHBIMU IIapuKaMu, 100aBJIE€HUE UHEPTHOTO
raza) U Kak BIIMSIOT Ha MpeJesibl B3pbiBa ra3oda3zHol LenHo peakuuu. Jlaiite
000OCHOBaHHBIN OTBET.

Hcnonb30BaHne NMPUHIMIIA HE3ABUCUMOCTHU MTPOTEKAHUS 3JIEMEHTAPHBIX CTaIAN
M METOJIa KBAa3WCTALlMOHAPHBIX KOHLEHTPALMK Uil KUHETUYECKOIO aHalIu3a
CJI0KHBIX XUMUYECKUX peakuuil. PaccMoTpuTe NMpUMEHEHUE ITUX METOJOB IS
MOJIyYeHUsT KUHETHUYECKOTO YPAaBHEHMS HEPA3BETBJICHHOW LEIMHOW pPEaKlnH,
HaIlpUMep, PEAKIMU CUHTE3a XJIOPUCTOTO BOAOPOA.

Kunernka dotoxumuuecknx peakiuid. HazoBurte ycioBusi, Mpu KOTOPBIX HE
nenHas (QoTroxuMHUUecKass peakuusi pas3lIoKEHUs BEIIEeCTBA MPOTEKAET II0
HYJIEBOMY NOPAJIKY, IO iepBOoMY nopsiaky. [IpuBeaure o60cHOBaHME OTBETA.
Kunernka goroxumuueckux peakuuid. B kakux npenenax u3MeHseTcsl MOpsIoK
(OTOXMMHUYECKON peaklUM pa3lIoKeHUs! BEIECTBA, HE SIBISIOLIEHCSA LIETTHON?
[IpuBenquTte u  O0OCHYHTE KHUHETHMYECKHE YpaBHEHUS ISl  CKOPOCTH
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(no _cocTosiHUO Ha 24.06.2026)

(OTOXMMHMUYECKOHN peaklivy IPU Majiol U BbICOKON KOHILIEHTpALMM PETEHTA.
®oTOXMMUYECKUE peakuuu. 3akoHbl QoroxuMuu. KBaHTOBBI  BBIXOA
dboToXxMMHUECKOI peakluu, OOBICHEHHE €ro BO3MOXKHBIX 3HAUYEHUIA.

BapuanTel crtaauu 3apokaeHHS IeNd B Ta30(a3HbIX IEMHBIX PEaKLIUAX
(npumepsl). POTOCEHCHOMITU3ALHS.

Karamu3 (ompenenenue), BHIbI Karanu3a. AKTUBHOCTh U CEJIEKTHBHOCTb
Karanu3zaropa. Ha kakue mapameTrpbl XMMHUYECKOW PEAaKLHH BIHSIET MPUCYT-
CTBHE KaTaim3aropa? Bo3MOXHO JH ¢ MCIOIB30BaHUEM MOIXOJSIIETO KaTalu-
3aToOpa yBEJIIMYUTHh PABHOBECHBIN BBIXOJ IPOJYKTA €AUHCTBEHHON PEAKIIM?
OcoOeHHOCTH CIUTHOW CXEMbl MEXaHHM3Ma KaTaJUTHYECKOIro Ipolecca —
CTaJiNM, KNHETUYECKOE YPaBHEHNE, AUarpaMMa dHEPIUH.

Oco0eHHOCTH CTaIUHHOM CXEMbl MEXaHHW3Ma KaTaIUTUYECKOro Ipolecca —
CTaJIuU, KUHETUYECKOE ypaBHEHUE, AUarpaMma SHEpruu (paccCMOTPUTE BapHaHT
AppeHunyca).

Oco0eHHOCTH CTaIUWHONW CXEMbl MEXaHHW3Ma KaTaJIUTHYECKOro mpolecca —
CTaJINM, KHHETUYECKOE YPaBHEHUE, TUarpaMMma 3HEepruu (pacCMOTPUTE BapUaAHT
Bant-T'odda).

KHCIIOTHO-OCHOBHOM KaTanu3, KaTaIUTUYECKHEe KO3(P(UUHUEHThl. BapuaHThI
KHCJIOTHO-OCHOBHOT'O KaTajiu3a. BbIBOJ KHHETUYECKOIO YpaBHEHUS Ha IPUMEPE
OJIHOTO U3 MEXaHMU3MOB KaTaTUTHYECKON PEaKIIMH.

®epmeHTaTuBHBIA  KaTanu3. (OO00OWIEHHAs cxeMa MeXaHuW3Mma Ipolecca.
VYpaBHeHne Muxasnuca—MenTeH, ero nuHeapusauus. Koncranra Muxasnmca u
9HUCJI0 000pOTOB (pepMeHTa.

OCHOBHbIE NPUHIUIBI, OOBSICHSIOMINE KaTaIUTUYECKYI0 aKTUBHOCTH (10 A.A.
bananauny). IloscHuTe Ha mnpuUMepax peakUMH pas3JIoKEHHUs HTAHONA Ha
TBEPABIX KaTamu3aTopax Cu mmm Al,Oj.

OCHOBHBIE CTaJIUU TETEPOTreHHOro Mpolecca «TBEpAas pa3za—Ta3», BO3ZMOXKHBIC
o0nacTu ero mnpoTekaHusa. Bun rpaduka B AppeHUYCOBBIX KOOpAMHATaxX B
clly4ae M3MEHEHHUsI IMMUTUPYIOIIEH CTaluu Mpoliecca ¢ POCTOM TEMIIEPATYPHI.
OCHOBHBIE CTaJMM TE€TEPOTCHHO-KATAIMTUYECKOTO IMpollecca, BO3MOXKHbBIC
00JIaCTH €ro NpoTeKaHMsl. 3aKOH JEHCTBYIOLIUX MMOBEPXHOCTEM.



