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®A30BOE PABHOBECHE B JIBYXKOMIIOHEHTHBIX CUCTEMAX —

10.

JTUATPAMMBI INTABKOCTU

[Tonsitue «uzomoppusm»  («HEOTPAHUYEHHBI  U30MOpPHU3M»),  YCIOBHS
HEOTPAaHUYEHHOTO u30MOopdu3Ma. 7T-x-mTuarpamma IUTaBKOCTH H30MOp(dHOI
OuHapHOW cucteMbl — (ha30Bble TOJS, JUHUM M OCOObIE TOYKH, MPUMEHEHHUE
npaBuia a3 ['m66ca u npasuia peryara (IpOUJLTIOCTPUPYHTE HA TIPUMEPE).
T-x-muarpaMMbl  TUIABKOCTH  OMHApHBIX  CHCTEM: BO3MOXHBIE  (Pa3oBbIe
paBHOBECHUsSI U UX BBIpAXEHHE Ha JuarpaMMe, NpUMEHeHue mpaBuia ¢a3
['u66ca. IllecTh OCHOBHBIX KJaccoB TpEX(a3HBIX PABHOBECHHM C y4YacTHEM
TBEPJBIX M )KUAKUX (a3 (HAaUMEHOBAHUS, CXEMBI).

OBTEKTHYECKOE paBHOBECME B OWHApPHOW CHCTEME: OIpeAelieHne, CcXema
nopsinka (a3, ¢asoBas peakius, MNPOTEKAKOIas MpPU HArpEeBaHUM WM
OXJIQXKJIEHUH, YUCJIO cTeneHel cBo00 bl [[okaxkuTe 3BTEKTUYECKOE PABHOBECHE
Ha JuarpaMmax, MpUBEIEHHBIX B CIIpaBOYHHKE (2 — 3 mpumepa), JaiTe HeoOXo-
JTUMBI€E MOSICHEHHUS.

[lepuTexkTyeckoe paBHOBecHE B OWHApHOW CHUCTEME: OIpEAENIeHHEe, CXeMa
nopsnka (a3, gpazoBas peakuus, IpOTEKAIOIIAs PU HATPEBAHUU WM OXJIAXKe-
HUU, YUCIIO CTeneHeill cBoOoibl. [lokakuTe MEepUTEKTUUECKOE PaBHOBECHE Ha
auarpammax, HNpUBEIEHHBIX B clipaBouHUKE (2 — 3 mpumepa), Aaiite HeoOXo-
JUMBIE TTOSICHEHHUS.

MoHOTEeKTHYECKOE paBHOBECHE B OMHApHOI cucTeMe: OIpeAesieHue, cxema
nopsiaka ¢as, gazoBas peakuus, MPOTEKaroIlas IpU HarpEeBaHUU WUJIM OXJIaX]Ie-
HUM, YUCJIO cTeneHed cBoOoabl. [lokakuTe MOHOTEKTHYECKOE paBHOBECHE Ha
auarpamme, MpHUBEAEHHON B CIpaBOYHUKE, AailiTe HEOOXOUMbIE OSICHEHHUS.
CHUHTEKTHYECKOE pPAaBHOBECHME B OHMHApHOM CHUCTEME: OIpEAEIICHHE, CXeMa
nopsnka (a3, gpazoBas peakuus, IpOTEKAIOIIAs MPU HATPEBAHUU WM OXJIAXe-
HUU, YHCIO cTeneHed cBoOoabl. [lokaxkure mnpuMep CHHTEKTHYECKOTO
paBHOBECHA Ha [uarpaMMe, AaiiTe He0OXOIUMBbIE MOSICHEHUS.

DBTEKTOMJAHOE PaBHOBECHE B OMHAPHOMN CUCTEME: ONpeiesIeHue, cXxema MopsaKa
da3, dazoBas peakuus, MpPOTEKArOIas MPU HATPEBAHUU WIM OXJIAXKIEHUU,
YUCo cTeneHeil cBoOoabl. [lokaxkute nmpuMep 3BTEKTOMIHOIO PAaBHOBECHS Ha
auarpamme, JaiTe HeoOX0IMMBbIE MOSICHEHHUSL.

[lepurekTonaHOEe paBHOBECHE B OMHApHOM CHCTEME: OIpeAesieHHe, cxema
nopsaka (a3, ¢azoBas peakuus, MPOTEKalOIlas TIPU HArpeBaHUU WIIH
OXJIAKICHUH, YUCIIO cTeneHeil cBoOoabl. [lokaxuTe npumep nepuTeKTOUTHOTO
paBHOBECHsI Ha JHarpamMmme, JaiiTe He0OX0IMMBbIE MOSICHEHHUS.

T-x-muarpaMMa TUIaBKOCTH OWHAPHON CHUCTEMBI C YCTOMYMBBIM XUMHUYECKUM
COEJIMHEHUEM, TUIABSIIMMCSI KOHTPY3HTHO. [loHsATHE KOHTPYIHTHOTrO (ha30BOTr0O
npeBpaiteHus. JlucTexkTuyeckass TOYKa (JIMCTEKTHKA), €€ TOJIOKEHUE Ha
nuarpamme. OmnpeneneHre XUMHUYECKOW (POpMyIibl YCTOMYMBOTO COEIMHEHUS
(MOKa)XHTe HA MPUMEPE U3 CIIPABOYHHUKA).

T-x-nuarpaMma TUIaBKOCTH OMHApHOW CHCTEMbl C HEYCTOMYMBBIM XUMHYECKUM
COCIMHEHHUEM, IUIABAIIUMCS HMHKOHTPY3HTHO. OrmpeneneHue XUMHYECKOU
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dopmynbl  coeauHenus. Jlaiite HeoOXonuMMble TOSICHEHUS Ha TMpUMEpPe
MOAXOAIIEH IUarpaMMbl U3 CIIPABOYHHUKA.

[TpaBmiio peryara — GopMyIupOBKa, BBIBOA, MpuMeHeHue. [Ipousumoctpupyiite
IPUMEHEHUE NpPaBWJIA pblyara Ha INPUMEpPE IUarpaMMbl IJIABKOCTH OMHApHOU
CUCTEMBI (quarpaMmy BbIOEpUTE B CIIPABOYHHKE).

VYpasuenue llpenepa (B unTerpasbHoil opme), yCIOBUS €ro MPUMEHUMOCTH.
KpuBbie cBOOOTHOTO (CIIOHTAHHOTO) OXJIAKIEHUS, UX XOJ B ClIydasiX, KOrja u3
JIBYXKOMIIOHEHTHOT'O pacillaBa KpUCTAJUIM3YETCsl OJHa TBEpHas (a3a Uiu JiBe
TBEpBIC (Pa3bl o JHOBpeMeHHO. TpeyronbHuk TammaHa.

Onucanve paBHOBECHOW KPHUCTAUIM3AIMU MpPU  HM300apHOM  OXJIaXKJICHUU
OMHApHOM 3aKpBITONM CHUCTEMBI: TMOJS TEPBUYHOW KPUCTALIU3AIMM, IMYTh
mporecca Ha 7-x-muarpaMme, KpUBBIE OXJaXACHUS, NPAaBUiIO pelyara. Jlaiite
HEOOXOJMMBbIE TMOSCHEHHS Ha MpUMEpE AuarpaMMbl IUIABKOCTH OWHApHOU
CUCTEMBI (JuarpaMmy BbIOEpUTE B CIIPABOYHHKE).

T-x-nuarpaMma IUIAaBKOCTU OWHapHOM cuctembl «A—B» xapaktepusyercs
CJICAYIOIIUMU OCOOCHHOCTSIMU:

- HEOTpaHWYEHHAs B3aWMHas PaCTBOPUMOCTHh KOMIIOHEHTOB B PACIUIaBJIECHHOM
COCTOSIHUU;

- 0YEHb MaJIasi B3aMMHAasl pACTBOPUMOCTh KOMIIOHEHTOB B TBEPJIOM COCTOSIHUY;

- TeMIlepaTypa IUIaBJICHUs KOMIIOHEHTa A MEHBUIE TEMIIEpaTyphl IUIABJICHMUS,
KOMIIOHEHTa B;

- o0Opasyercs TBepras (a3a yCTOMYMBOTO XHMMHUYECKOTO COEIUHEHHUS
cTexXuoMeTpuieckoro coctaBa AB, (603mooicHbl Opyeue sapuarnmsl popmynvl),
ydacTBYIOIIasi B 3BTEKTUUYECKUX paBHOBecUsX ¢ (a3oi TBepaoro A u c (asoi
TBEpAOTrO B;

- TeMIeparypa KOHIPYSHTHOIO IUIaBJIeHHs coeauHeHnss AB, Haxonmurtcs B
WHTEpBAJIE MEXKy TEMIIEpAaTypaMu IUI1aBieHus A u B.

N300pa3uTe cxemMaTHYeCKH OINHCAHHYIO BbIIE 7-x-AHarpamMmy IUIABKOCTH
cucteMbl «A—B», noanummre Bce (a3oBble MOJISA, HA30BUTE JIMHUM U O0COOBIE
TOYKU. PaccunTaiiTe 4uCio cTeneHe cBOOOMbI MJisi BCEX BapHaHTOB (pa3oBOro
PaBHOBECHS, TIOKA3aHHBIX HA JUarpamMe.

T-x-muarpaMma TIJIaBKOCTA OMHApHOM CHUCTEMBI «A—B» Xxapakrepusyercs
CIICTYIOIITUMU OCOOCHHOCTSIMU:

- HEOIPaHWYEHHAs B3aUMMHasl paCTBOPUMOCTb KOMIIOHEHTOB B PacCIUIABICHHOM
COCTOSIHUU;

- 0YEHb MaJasi B3aUMHAasl pACTBOPUMOCTh KOMIIOHEHTOB B TBEPJIOM COCTOSIHUY;

- TeMIepaTypa IUIaBJIEHUS KOMIOHEHTa A  OOJbIlIe TEMIEpaTypbl IUIABICHUS
KOMIIOHEHTa B;

- B CUCTeMe 00pa3yeTcsi HEyCTOMYMBOE XHUMHUYECKOE coequHeHue coctaBa AsB
(6o3moorcHbl  Opyeue  eapuanmwsl  Gopmynsl),  pasznarampmieecs 10
NEPUTEKTUYECKON peakuu Ha TBEPAYIO (pa3y A U pacrias;

- TBephas ¢aza XUMHUYECKOIO COEAMHEHHs cocTtaBa AsB ywacTByer B
ABTEKTUYECKOM paBHOBeCUH C (a3oii TBepaoro B.

N300pa3utre cxeMaTHyecKd OIMCAHHYIO BbIIIE 7-x-AMarpaMMy IUIaBKOCTH
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cucteMbl «A—B», moanummre Bce (Ga3oBbie MOJSI, HA30BUTE JIMHUA U OCOOBIC
TOuKHU. PaccunTaiiTe 4uciIo CTEmEeHer CBOOOBI I BCEX BapHaHTOB (Ha30BOTO
paBHOBECHS, TOKa3aHHBIX HA AUarpaMMe.

T-x-muarpaMma TIJIaBKOCTH OWHApHOW CHCTEMBI «A—B» Xxapakrepusyercs
CJICTYIOITAMH OCOOCHHOCTSIMHU:

- OTpaHMWYEHHas B3aWMHAasl PaCTBOPUMOCTb KOMIIOHEHTOB B PAacCIUIaBICHHOM
COCTOSIHUY;

- OYEHb MaJiasi B3aUMHasi pACTBOPUMOCTh KOMIIOHEHTOB B TBEPJIOM COCTOSTHUU;

- TeMIlepaTypa IUIaBJICHUS KOMIIOHEHTa A OoJibllie TeMmepaTypbl MIIaBJICHUS
KOMIOHeHTa B;

- B cUCTeMe 00pa3zyeTcs HEYCTOMYMBOE XMMHUYECKOE COeMHEHue cocTaBa A,B
(603M001CHbI Opyeue sapuanmol )opmybl), pa3iararueecs N0 CHHTEKTUYECKOM
peakIuu;

- TBephas (¢aza XUMHUYECKOIO COEIMHEHHMs cocTtaBa A,B ywacTByer B
ABTEKTUYECKUX paBHOBECHUSIX ¢ (pa3oit TBepaoro A u ¢ ¢azoii TBEpaoro B.
N300pa3ute cxemMaTHYeCKH OINUCAHHYIO BbIIIE 7-X-AHarpamMmy IUIABKOCTH
cuctembl «A—By, nonnumute Bce (a3oBbI€ MO, HA30BUTE JMHUM U OCOObBIE
TOYKU. PaccunTaiiTe 4ucio cTeneHe cBOOOMbI JJis BCEX BapHaHTOB (PazoBOro
paBHOBECHS, IOKA3aHHBIX HA JUarpamMe.

[IpuBenute mpumep OMHAPHON CUCTEMBI, UMEIOIIEH JUarpaMMmy ILUIABKOCTH C
OJIHOM HBTEKTHKON (cucTeMy BbIOEpuUTEe B crpaBouHuke). HM3o0pasute
CXeMaTHYeCKH ATy JAMarpammy, 3aruiuTe 0003HadueHus (Ha3oBbIX obOjacTei, u
HauMeHOBaHus JMHUK. [lokaxkute Ha JuarpamMMe TMyThb pPaBHOBECHOM
KpucTaum3anuu (M3MEHEeHHe cocTaBoB ¢a3) sl paciuiaBa ¢ CoAepKaHueM
OJTHOTO U3 KOMHOHEHTOB 30%. YKaxuTe TOYKH Hayajaa U OKOHYaHUs (pa3oBbIX
NpEeBpallleHUd U COCTOSHHE CHUCTEMbl Ha KaXJIOM YyuacTKe IMpollecca,
U300pa3uTe  CXEMATHUYECKH  COOTBETCTBYIOUIYIO  KPHBYIO  CBOOOZHOTO
OXJIAXJIEHUs, OOBsicHuTe €€ BuA. TpeyrosbHUK TamMMaHa, YCJIOBHS €ro
MOJIyYEHHUSI.

Kak nmo gmarpaMmme IjIaBKOCTH CHCTEMBI C OJTHOW 3BTEKTUKON MOYKHO OLICHUTH
3HAQYCHUSl TEIUIOTHI IIJIaBJIEHUS KOMIIOHEHTOB cuctembl? [lpuBemurte npumep
COOTBETCTBYIOIIECH CUCTEMBI, 3aMMIINTE U HA30BUTE UCIOJIb3YEMOE YPABHEHUE,
MOJIYYUTE BBIPAXKEHUE JIJIS1 TEIJIOTHI IJ1aBjieHusl. Ha3zoBHUTE Bce UCIOIb3yEMbIE
JOIYLLEHUS.

[To mpuBeAEHHOM B CIIpaBOYHUKE JMarpaMMe TutaBkocTu cucteMbl Al — Si (puc.
28.14, ctp.40) onmmute Bce da3oBbIe MO, YKa3aB BUJ U YHUCIO PABHOBECHBIX
da3 u uncio creneneit cBoo6oabl. M300pa3ute Ha quarpaMMe MyTh paBHOBECHOU
KpUcTaJTM3auu (M3MEHEHHE COCTaBOB (pa3) pacriaBa ¢ KoHIeHTparued 20
Macc.% aliOMUHUS. YKaXHUTE TEeMIepaTypbl Hauajla U OKOHYaHUS (Ha30BbIX
NpeBpalleHnii, a Takke (a30BbIA COCTAB CUCTEMBbl Ha KaXJIOM Yy4acTKe.
N300pa3ute cxeMaTH4eCcKu COOTBETCTBYIOIIYIO KPUBYIO OXJIAXKICHUSI.

[Io mpuBeAEHHOM B CIPABOYHUKE JIUarpaMMe IIaBKocTH cucremel H,O —
HNOs; (puc.28.21, ctp.41) onummure Bce (pa3zoBbie MO, yKa3aB BUJ U YUCIIO
paBHOBECHBIX (pa3 u umcio cremneneir cBobonbl. Ecmu B cucteme obOpasyrorcs
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XUMHUYECKHE COEIUHEHMs, YKaXUTe HUX (QOpMyJbl M JaliTe UX KpaTKylo
XapaKTEPUCTHKY.

[To mpuBenénnoil B cipaBouHuke Auarpamme ruiaBkoctu cucteMbl LiCl — NaCl
(puc. 28.10, ctp. 39) ommmmrte Bce (a30oBbIE TOJSA, yKa3aB BUA H YHUCIO
pPaBHOBECHBIX (a3 W YUCIO CTemeHe cBoOobl. M300pa3uTe cxeMaTH4ecku Ha
quarpaMMe IMyThb Ipoilecca (M3MEHEHHWE CcOcTaBoB (a3) mnpu u300apHOM
(naBnenue latm) HarpeBanuu ot 300°C mo 800°C pactBopa ¢ KOHIIEHTpaluen
... MonbH.% NaCl (dana konyenmpayus pacmeopa).

[To nmpuBenEéHHOM B ClipaBOYHHUKE T-X-IuarpaMme IUIaBKOCTH cucTteMbl Na — K
s gaBienuss P=1 atm (puc. 28.22, ctp.41) ommmmte Bce ¢a3oBbIC MO,
yKa3aB BHJl U YUCJIO PaBHOBECHBIX (a3 M yucio creneHer cBodonabl. Eciu B
cucTeMe 00pa3yloTCs XUMUYECKUE COCTUHEHUS, YKAXKUTE UX (POPMYJIIBI U JaiiTe
UX KpaTKyl0 XapakTepUCTHKY. M300pa3utre Ha nuarpamme NyTh paBHOBECHOU
KpUcTaJUIM3aluu (M3MEHEHHWE COoCTaBOB (ha3) pacmiiaBa C KOHIEHTpalueu
HATpUs ... MOJIbH.%. YKaXuTe TeMIepaTypbl Hadyajla U OKOHYaHUSA (Pa30BbIX
IpEeBpallleHuii, a Takke (Pa30BbIA COCTAB CUCTEMbI Ha KaXKIOM YyYacTKe.
N300pa3ute cxeMaTH4eCKU COOTBETCTBYIOIIYIO KPUBYIO OXJIAKICHUS.

[To mpuBeAEHHONW B CHpPAaBOYHUKE NHArpaMMe IUIaBKOCTU cucTeMbl Ag — Sb
(puc.28.25, ctp.42) omummute Bce (Ha3oBble MOJS, yKa3aB BUA U YHUCIO
paBHOBECHBIX (pa3 u ymcio creneHed cBoboawl. Eciu B cucreme oOpa3yrorcs
XUMUYECKUE COCIUHEHHUSA, YKAXKUTe HUX (QOpMYyJbl M JalWTe HX KPaTKYIO
XxapakTepuctuky. M3o00pasure Ha  guarpaMMe  IyTb  PaBHOBECHOM
KpUCTAJUIM3alui (M3MEHEHUE COCTaBOB (pa3) paciiaBa C KOHLEHTpauuen
Macc.% cepebpa. YkakuTe TeMmIeparypbl Haudajga ¥ OKOHYAaHUS (ha30BBIX
NpeBpallleHuii, a Takke (a30BbIA COCTAB CHUCTEMbl Ha KaXKIOM Yy4acCTKe.
N300pa3ute cxeMaTH4eCKu COOTBETCTBYIOILYIO KPUBYIO OXJIAKICHUS.

[Io npuBenEHHON B CIPAaBOYHUKE aHarpaMme IaBkocTh cucrembl KBr—CuBr
(puc. 28.23, ctp. 41) onmmmre Bce (a3zoBble MOJsA, YKa3aB BUA M YHUCIO
paBHOBECHBIX (pa3 M uucno creneHei cBobonbl. Ecmu B cucteme oOpasyrorcs
XUMHUYECKUE COEIMHEHHUS, YKaxuTe HX GOpMyJibl M JaiTe HUX KpPaTKYIo
xapakTepucTuky. M3o0pa3ure Ha auarpaMme MyTh PaBHOBECHOW KpHCTaJl-
au3anuu (M3MEHEHHE COCTaBOB (a3) MpH MEIJICHHOM H300apHOM (JaBJCHHUE
larm) oxnaxaenuu ot 700°C no 100°C pacmaBa ¢ KOHIIEHTpAIUEH ... MOJIbH.%
CuBr.

[To mpuBenénHoit B crnpaBoyHUKe T-X-guarpamme riaBkoctu cuctembl Co—Bi
(puc. 28.15, ctp.40) omummte Bce (a30BbIE TOJIA, YKa3aB BHJI U YHUCIO
paBHOBECHBIX (pa3 M YUCIIO cTeneHel cBoOoibl. M300pasute Ha nuarpaMmme myTh
npoiiecca (M3MEHEHUEe COCTaBoB ¢a3) Mpu MeJICHHOM OXJIaXJICHUHU paciliaBa C
KoHLeHTpanuel ... macc.% Bi ot 1500 °C go 200 °C. YkaxuTe TeMiepaTypsl
Hayajia W OKOHYaHMsS (a30BbIX MpeBpalleHui, a Takxke (a3oBbIil cocTa
CUCTEMBI Ha KaXJIOM yUYacCTKe.
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PACTBOPLI DJIEKTPOJIMTOB

CuiibHbIC U ca0ble AIEKTPOIUTHL. ICTUHHBIE U MOTEHIMAIBHBIE 3JIEKTPOIUTHI.
KonnuecTBeHHBbIE XapaKTEPUCTUKU AJIEKTPOJIUTUUECKON TUCCOUAIINU: CTENIEHb
JTUCCOLUALINY, dMOUPUYECcKast (KOHIICHTPAIMOHHAsI) KOHCTAHTAa JHUCCOLUAIINH,
TEpMOJMHAMHUYECKAss KOHCTaHTa JIMCCOLIMAIIMU. 3aBUCUMOCTh  CTEICHU
JUCCOIMAIIMU  DJIEKTPOJIMTA OT KOHIIGHTpAllMW, TEMIIepaTyphl, MPUPOJIbI
pacTBOPUTEIIS.

TepMmoauHaMuyeckass KOHCTAHTa JUCCOIMAIIMM W CTENEHb JAMCCOLUALUU
AJIEKTPOJIUTA B PACTBOPE, 3aBUCHUMOCTb 3THUX XapaKTEPUCTHK OT Pa3TUYHBIX
dbaktopoB. U3mensTcs nu (M ecnu Ja, TO Kak) Ha3BaHHBIE BEIUYMHBI JJIA
YKCYCHOM KHCIIOTBI B BOJAHOM PAacTBOpE, €CIM B pPacTBOpP AOOAaBUTH areTaT
Hatpus (CH3COONa) — cwibHbIM 2nekTposut? IlpuBenutre oOOCHOBaHME

OTBETA.
KoncTanTa nucconmanuyd M CTENEHb JUCCOIMAIMM CJAa00ro 3JIEKTPOJIMTAa B
pactBope. M3mensaTes nmu (M eciik 1a, TO Kak) TEPMOJMHAMUYECKAass KOHCTaHTa
JHUCCOIMALIMK U CTEeIeHb auccomuanmu OcH3oiHoi kuciotel C¢HSCOOH B

BOJHOM pAacTBOpPE, €CIM B pACTBOP BBECTHM CHIBHYIO KHCIOTy? [laiite
000CHOBaHHBIN OTBET.

BriBo 1 aHanu3 BBIpaXEHHUs 3aKOHA pasBencHus OcTBanbia A DJIEKTPOJINTA
BAJICHTHOTO THNA «1-1». BausiHMe KOHIEHTpAUUX U TEMIIEPATypPbl HA KOHCTAHTY
JUCCOLMAIUU U CTENEHb IUCCOLMALINN CIa0BIX 3JIEKTPOIUTOB.

ChopmynupyiiTe  OCHOBHBIE  TOJOXEHHS  TEOPUU  IJIEKTPOJIUTUYECKOU
nucconuranuu Appennyca. KoHcTaHTa auccouuanuy, CTENEHb JUCCOLIMALINM.
Ha3oBuTe OCHOBHBIE NPUYMHBI, BBI3BIBAIOLIUE JHUCCOLUALMIO PACTBOPEHHBIX
BEUIECTB Ha HOHbI B pactBope. OT Kakux (aKTOPOB 3aBUCHUT CTEIEHb
JUCCOLIMAIU?

Oco0OeHHOCTH BBIOOpA CTAaHAAPTHOTO COCTOSIHUSA AJIEKTPOJIUTa B PacTBOPE.
AKTUBHOCTh M KOA((UIMEHT aKTHUBHOCTH 3JeKTpoiuTa. CBsA3b MEXIY
AKTUBHOCTBIO  DJIEKTPOJIMTa MW  CPEIHUMU HOHHBIMH:  MOJISUIBHOCTBIO,
aKTUBHOCTBIO M KOA((PUIIMEHTOM AKTUBHOCTH JUISl DJIEKTPOJIMTA BAJEHTHOIO
TUTIA «(OaH Mun)».

3anuimTe ONpeAeUTEIbHbIE YPAaBHEHUS MJIsi CPEAHUX HMOHHBIX BEJIMYUH:
ko3 puIeHTa aKTUBHOCTU, aKTUBHOCTH, MOJISUIbHOCTH. Kak cBsi3aHa cpenHss
VOHHAsi aKTUBHOCTb C MOJIJIBHOM KOHLIEHTpauued pacTBOpa U AKTUBHOCTBIO
nekTpoauTa. IlosiCHUTE COOTBETCTBYIOIME BBIPAXKEHUS Ha IPUMEpPE
AJIEKTPOJIUTA BAJICHTHOTO THUIA «(OaH mun)».

PacTBOpbl CHIIBHBIX 3JIEKTpOJUTOB. OCHOBHBIE MOJIOKEHHUS Teopuu JleOasi—
XrKkens. 3aBUCUMOCTh JorapudmMa CpeaHero HOHHOTO KoddduimeHTa
aKTUBHOCTH OT KOPHsSI KBaJpaTHOTO M3 MOHHOM CHUJIbI pacTBOpa B pa30aBICHHBIX
U KOHLEHTPUPOBAHHBIX PACTBOPAX CHJIBHBIX AJIEKTPOJIUTOB (CpaBHEHHE
HKCIIEPUMEHTAJIbHBIX JaHHBIX M pe3yJbTaToOB pacuéra mno Teopun [lebas—
XIOKKeJIsA).

OcHoBHbIe TONIOKeHUsI Teopuu JleOas—Xrokkens. 3aBUCUMOCTh Jiorapupma
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ko3 uImeHTa aKTUBHOCTH HOHA OT KOPHS KBaJIpaTHOTO W3 HOHHOM CHIIBI
pacTBOpa. YpaBHEHUSA I Jorapudma CpeIHEero HOHHOTO KoddduimenTa
aKTUBHOCTH COTJacHO TpéM mnpubmbkeHusMm Teopun Jlebas—XroKkens.
[Tpenensubiit 3akoH Jlebas—Xiokkens, ypaBHenue [ tontensoepra, [Ipeaensr ux
MPUMEHUMOCTH JJIsl BOJHBIX PACTBOPOB Ipu Temreparype 25°C.

[IpaBmiio moHHOM cumibl pacTBopa. [IpenenvHbiii 3akoH JleOas—XrOKKens Kak
TEOpEeTUYECKOe 000CHOBAHKE ATOrO MpaBuiia. B kakoi 00JacTH KOHIEHTpALHii
UM MOXKHO MOJb30BaThesi? M3o0paszute cxemaTudeckud rpaduk 3aBUCUMOCTH,
COOTBETCTBYIOIIECH NMPEAECIBHOMY 3aKOHY B CPAaBHEHHH C PEANbHBIMU JAHHBIMU
JUIS1 TPOU3BOJIBHOTO 3JIEKTPOJIUTA.

[IpuBenuTe ypaBHEHHUs, OINKCHIBAIOIINE 3aBUCUMOCTh CpPEIHETO HOHHOIO
K03 uUIMEeHTa aKTUBHOCTU OT KOPHSI KBaJPaTHOTO M3 MOHHOM CHUIIBI pacTBOpa
corjgacHo TpeMm npubamxeHusMm Teopun Jlebas—Xrokkena. I[lpuseaure
CXEMaTHYECKH COOTBETCTBYIOIIME TpaUKH IJIs1 KaKJIOTO U3 MPUONMKEHHN U
CONIOCTABbTE WX C pPEaJbHOM 3aBUCHUMOCTBIO, MOCTPOCHHOW HA OCHOBAHUU
DKCIEPUMEHTAIIBHBIX JAHHBIX.

[IpousBeneHne  pacTBOPUMOCTH M PAaCTBOPUMOCTb  MaJIOPACTBOPUMBIX
coelMHEeHU. MI3MeHsTces nu (M eciu Ja, TO KaK) MPOU3BEIEHUE PACTBOPUMOCTH
U PacTBOPUMOCTb MaJIOPACTBOPUMOU COJIM, €CIU B BOJHBIM PacTBOpP ITOrO
COEMHEHMSI BBECTH ITIOCTOPOHHUN CUJIBHBIN 3JIEKTPOJIUT, HE UMEIOIINM 001IuX
MOHOB C MaJlopacTBOpUMOil coibto? IlpuBenure npumep u 000CHOBAHKE OTBETA.
IIpousBeneHue  pacTBOPUMOCTH U PaCTBOPUMOCTH  MaJIOPaCTBOPUMBIX
coequHeHH. M3mMeHsaTcs nu (M eciiu J1a, TO KaK) MPOU3BEACHUE PAaCTBOPUMOCTH
U PacTBOPUMOCTb MaJIOPACTBOPUMOM COJIM, €CIU B BOIHBIM PAacTBOP ITOIO
COCIMHEHUS BBECTHU CHWJIBHBIM JJIEKTPOJUT, HUMEIONMNA OOlUNA KaTHUOH
(6apuanm: «anuow») c¢ MajopactBopumoil coibio? IlpuBenure mnpumep u
000CHOBaHUE OTBETA.

PacTBOpHMOCTE ManopacTBOPUMBIX JIEKTPOJUTOB. [IpuBennuTe BoIpaxeHue s
MIPOU3BEACHUS  PACTBOPUMOCTH coenuHenuss AB  (0dan  komkpemHuvlll
onekmpoaum). Kakum  o0Opa3oM  HM3MEHSIETCSI  pacTBOPUMOCTb  ATOM
MajopacTBOPUMOM COJIM TpH J00aBICHUM B PAcTBOp HHIAUDPEPEHTHOrO
JNIEKTposiuTa (Mm.e. 271eKmpoiuma He  umenwe2o o0WuUxX UOHO8 C
manopacmeopumoii convio)? Jlalite 000CHOBaHHBIN OTBET.

HNonnas cuna pactBopa. BiusiHME TOCTOPOHHUX 3JJIEKTPOJIUTOB HA CPEOHUU
MOHHBIN KO3(QUIMEHT aKTUBHOCTH JTaHHOTO CHUJILHOTO 3jeKkTpoiuta. IIpaBuio
noHHoi cuibl Jlptouca—Penmana, obGmacte ero mnpumeHuMocTH. Pacuér
kod(dureHTa aKTUBHOCTH JTAHHOTO CHJIBHOTO JJIEKTPOJIUTA B pa30aBICHHOM
pacTBOpE HECKOIBKHUX CHUIIBHBIX JJIEKTPOJIUTOB.

IIpoBonHuku snektpuueckoro toka I w Il poma. YnaenbHass, MoispHas u
DKBUBAJICHTHAS!  JJEKTPUYECKUE TPOBOJUMOCTH, CBSI3b  MEKIY  HHMH.
3aBUCUMOCTh YJE€IbHOW W DKBUBAJICHTHOW JJIEKTPUYECKUX IPOBOJUMOCTEN
pacTBOpa OT KOHLIEHTPALIMH.

BoiBoj 3akoHa pa3BegeHus: OcTBasiblia JUuisl CIa0OT0 3JEKTPOJIUTA, MOJIEKYJIbI
KOTOPOTO JMCCOLMHUPYIOT Ha JIBa MOHA B pa3baBieHHOM pactBope. KoHcranTa
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ANEKTPOJIUTUYECKON  AUCCOLMALMM, CTENEHb  JUCCOLMAIMU.  3alUILINATe
MOJIyYEHHOE€ YpPaBHEHHE C MCIOJb30BAHUEM BEJIMYMHBI SKBUBAJIECHTHOU
AIIEKTPOIPOBOIHOCTH.

W3mepeHne 3IEeKTPUYECKOW MPOBOJIUMOCTH KaK METOJ HCCIIEJOBaHUsA
TEPMOJIMHAMHYECKUX CBOMCTB PACTBOPOB 3JEKTPOJIUTOB U HOHHBIX PABHOBECHUH.
OnpeneneHue CTENEHUW AUCCOLMAIMM M KOHCTAHTBl JUCCOLMAIIMM  CJIA0BIX
AIEKTPOJIMTOB B PACTBOPax.

N3MepeHne HIEKTPUYECKOW MPOBOAUMOCTH KaK METOJ OIpeAceHUs
TEPMOJIMHAMHYECKUX CBOMCTB pacTBOPOB CIAOBIX 3NEKTPOUTOB: AG®, AH®, AS°
JUCCOIUALUY.

Yro o3HaYaeT TEPMHUH «yJelbHas 3JIEKTpUYECKas MPOBOAUMOCTb»? KakoBa
pa3MepHOCTh 3TOM BennuuHbl? Hapucyiite cxemaTuuecku (C MpUOIN3UTEIHHBIM
COOJIIOJIGHUEM COOTHOIICHHSI BEJIWYUH) TpaduK 3aBUCUMOCTH YAECIbHOU
AJIEKTPUYECKOW MPOBOJAUMOCTH OT KOHIEHTpaluu (B ILIMPOKOM JMana3oHe
KOHIIEHTpalui) JUis  BOAHBIX  PacTBOPOB  .... (Oawbl  KOHKpemHvle
anekmpoaumst). OOBACHUTE BUJ TNPEACTABIECHHON 3aBUCUMOCTH B 00JIaCTH
MaJblX, CPEIHUX U BBICOKMX KOHLIEHTpALUH.

MousipHass ¥ SKBUBAJICHTHAs 3JEKTPOINPOBOAHOCTH PAaCTBOPOB AJIEKTPOJIUTOB.
CBs3b  DKBHBAJICHTHOM JJIEKTPUYECKOW TMPOBOAUMOCTH CO  CKOPOCTSAMU
JBUKEHHUS W TOJBUKHOCTSIMA HOHOB. Koaddumment snexktpudeckoi
IPOBOJIUMOCTH.

MouisipHas ¥ SKBUBAJIEHTHAsl 3JEKTPOINPOBOJAHOCTU PACTBOPOB 3IJIEKTPOJIUTOB,
UX 3aBHCHMOCTb OT KOHLEHTpauuu (npu T=const) 1isi CUIBHBIX U CHaObIX
ANEeKTpoauTOB. IlpenenbHas 3IEKTPONPOBOJHOCTh PACTBOpPA AJIEKTPOJIMUTA,
ypaBHeHue KBajapaTHoro kKopHsi Kombpayma. Pacuér crenenu auccouuanuu
cJ1a00T0 ANEKTPOIUTA MO JAHHBIM 00 3JIEKTPONPOBOJHOCTH PAaCcTBOPA.

Kak Ha OCHOBaHMM OSKCHEPUMEHTAIbHBIX JaHHBIX 00 3JIEKTPUUYECKOU
MIPOBOJIMMOCTH pacTBOpa cCiaboro AJIEKTPOJUTa paccuuTarh I(PPEKTUBHYIO
TEIUIOTY €ro Juccoluanuu? YKaKUT€ OCHOBHBIE 3Talbl 3TOrO pPacyera,
IPUBEIUTE COOTBETCTBYIOIINE PACUETHBIE (POPMYIIBI.

MeroTcst JaHHblE O 3aBUCUMOCTH  AJIEKTPOIPOBOJHOCTH PacTBOpa OT
KOHIIEHTpauuu 3nekTponnTta. Kakue rpaduueckue 3aBUCMMOCTH HEOOXOIMMO
MOCTPOUTH, YTOOBI MOTYYUTh OTBET HA BOMPOC — SIBJISAETCA JAHHBIA AJIEKTPOIUT
CWIbHBIM MK cnabbiM? Kakue XapakTepuCTUKH pacTBOPOB 3JIEKTPOJIMTOB MpHU
TOM MOTYT OBITh OIPE/IENICHbI?

[IpuBeauTe aHATUTHYECKUE BbIpaKeHUs ABYX 3akoHOB Kosbpayia: ypaBHeHUS
KBaIpaTHOTO KOpPHS M 3aKOHA HE3aBUCHUMOTrO IABWXEHUS HMOHOB. Jlisi Kakux
AIEKTPOJUTOB (CJIa0bIX W/WIIM CUJIbHBIX) U MPU KaKUX YCIOBHUSAX CIPaBEJIMBBI
3T BbIpaKeHUs?

[IpenenbHass 3yeKTpUYECKash MPOBOJWMOCTb PACTBOPOB 3IIEKTPOJIUTOB IPH
OECKOHEYHOM  pa3BeIeHWU. 3aKOH HE3aBHUCHUMOCTH  JBW)KCHHUS  HOHOB.
Pacrionoxure  mepedMcIIEHHbIE  CUCTEMbl B TOPSAKE  BO3PACTAHHUS
DKBUBAJIEHTHOW JJIEKTPUYECKOW IPOBOJMMOCTH BOJHBIX PAacTBOPOB IIpH

OeCcKOHEUHOM pasBefieHnH U Temieparype 250C: (dan psao 600HbIX pacmeopos
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anekmpoaumos). [IpuBeantre 000CHOBaHUE OTBETA.

Metonbl  omnpeneneHus  OKBUBAJIEHTHOW  JJEKTPHUYECKOW  MPOBOAUMOCTH
pPacTBOPOB CIAOBIX M CHIIBHBIX JICKTPOJIMTOB IIPH OECKOHEYHOM pa3BEICHUH.
Pacuér creneHu pgucconuanuM W KOHCTAHTHl  JUCCOIMALUM  CJIA0OTO
AIEKTPOJIUTA MO JAaHHBIM 00 JIEKTPUYECKON MPOBOJAUMOCTH PAacTBOPOB. MeTon
Kpayca—bpes.

CkopoCTh JBWKEHHS W TOJABMKHOCTh HOHA. BiMsHME nNpUpoOasl HMOHA H
MPUPOJIBI PACTBOPUTENSL HA MOABWKHOCTh MOHA BO BHEIIHEM JJIEKTPUYECKOM
nose. YpaBHeHne Ctokca. CBA3b MpENEIbHON SKBUBAICHTHOW AJIEKTPUYECKOM
MIPOBOJAMMOCTH MOHA C €T0 MOABUKHOCTHIO.

3aBUCHUMOCTh CKOPOCTH JBHMKEHHMS M IOJBH)KHOCTH HOHA OT €ro 3apsjaa U

pasmepoB (paguyca). Kpucramiorpaduueckuii paauyc nona Lit menbiie, yem

rnona KT. Kakoifi u3 MOHOB jaerT OOJBINWI BKIAJ B 3JIEKTPOIPOBOIHOCTH
BOJHBIX PACTBOPOB XJIOPUAOB COJEH H3THX METAUIOB MpU OECKOHEYHOM
pa3BelecHUH TpU OJHOM W ToW ke Temmeparype? s 00OOCHOBaHMS OTBETA
IPUBEAUTE ypPaBHEHMSI, CBSA3BIBAIOLIME MEXAY CO0O Ha3BAHHBIC BEJIMYUHBI.
(803Mm001CHO YKA3aHUE U OPY2UX UOHOB)

Yucna nepeHoca U MOJBUKHOCTH MOHOB B PACTBOPE 3JIEKTPOJIUTA, UX CBS3b C
ANEKTPUYECKOM MPOBOJUMOCTHIO HMOHOB. (CpaBHUTE TpeleTbHbIE YHUCIA
NepeHoca KaTHOHAa W aHWOHA B BOJHOM pacTBOpe ... (OaH KOHKpemHulil
ounapHwulll dnekmpoaum). IcTapeTHbI MEXaHU3M IEepeHOCca DIIEKTPUYECKOro
TOKa MOHAMU THJIPOKCOHMS U THAPOKCHIIA.

Kak 1o maHHBIM O MpPEAENIBHOM 3JIEKTPUYECKON NPOBOAUMOCTH PacTBOPOB
CWIBHBIX  JJIEKTPOJIATOB  ONPENECINTh  OJKBUBAJEHTHYH  JJIEKTPUUYECKYIO
IPOBOAMMOCTh TpU OECKOHEUYHOM pa3BeACHUU Ui pacTBopa ci1adoro
JIEKTPOJIUTA B TOM e pactBoputese? Kakoil 3aKOH JEXHT B OCHOBE METOJA
onpenenenusi?  IlpowumocTpupyidTe  HpouUeaypy  pacdeTa  KaKuM-Ju0o
MIPOU3BOJIbHBIM PUMEPOM.

TonkoBanne d>PGHEKTOB HMOH-UOHHOTO B3aUMOJEHCTBUSI (TOPMOXKEHHUS) B
pacTBOpe B TepMHHAX MOHHOM aTMocdepbl. OnbiThl (3¢ dexTs) Buna u [ledas—
danbKeHXareHa.

3aBUCUMOCTh TPEAEIbHON 3JEKTPONPOBOAHOCTH PACTBOPOB JJIEKTPOIMTOB OT
temrnepatypbl. [lpaBuno Banpaena—IluccapxeBckoro, 0OCOOEHHOCTH €ro
IPUMEHEHHUsI, OOOCHOBAaHUE COOTBETCTBYIOLIETO BBIPAKEHUS B TEPMHUHAX
teopuun CToKca.

SC TAJIb BAHNYECKHUX 3JIEMEHTOB

Bo3HMKHOBEHHE CKayka MMOTEHUMAJIA HA TPaHULE pa3naesia npoBOAHUKOB [ u II
poaa. OOpatumbie SJEKTPOJbI M OOpaTUMble TaJlbBAHUYECKUE DJIEMEHTHI.
Knaccuduxaiuys rajibBaHUYECKUX SJIEMEHTOB. YCJIOBHAas 3aluCh MPABUIILHO
Pa30MKHYTOT'O TaJbBaHUYECKOTO 3jieMeHTa. JnekTpojasrwkymas cuia (I1C)
raJIbBAaHUYECKOTO AJIEMEHTA.
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[IpyHMnuanpHas cxema, WUIIOCTpupyomas Bo3HUKHOBeHue JJIC ranba-
HUYeCKoro »siemeHTa. [loBepXHOCTHBI moOTeHIMan (a3bl W BHYTPEHHUH
notenuuan ¢aspl. Bonpra-norennuan u [NansBanu-norenuan. Auddy3noHHbrit
CKa4YOK MOTEHIMaNa, MPUYMHA €T0 BOZHUKHOBEHUS, CIIOCOO €ro CyIIeCTBEHHOTO
YMEHBUIEHUS, IPUMEHSIEMBIN Ha PAKTHKE.

Bonopoanbiii 35eKTpoi. Y CIOBHBIM 3JEKTPOAHBIA MOTEHIMA 10 BOAOPOJIHOM
mkane (onpenenenue). Cesazb J/]C raapbBaHUYECKOTO AJIEMEHTA C YCIOBHBIMU
IEKTPOJHBIMU NOTEHIMAJIAMUA. TEPMUHBI «KaTOI» U «aHOI» B IPUMEHEHUH K
3JIEKTPO/IaM T'aJIbBAHUYECKOTO 3JIEMEHTA (ONpEACICHU).

Knaccudukanuss 37I€KTpoJOB, NOPUMEPBl  JJIEKTPOJOB €  YpPaBHEHUSIMHU
IEKTPOAHBIX Tnosypeakuui. CraHIapTHBIE JJIEKTPOAHBIE ITOTEHIUANBI 110
BOJOPOJHOM IIKajne. YpaBHeHue HepHcTa 11 3IEKTPOAHOTO IMOTEHLIHAIA
(0OmMii BUA 1 KOHKPETHOE BBIPAXKEHHUE HA IPUMEPE OJJHOTO U3 AJIEKTPOJIOB).
['a30BBIE 2JIEKTPOMBI, BOJOPOAHBIM JIEKTPOA. BrIBOA M aHanmu3 ypaBHEHHS,
BBIPAXKAIOWIETO  3aBUCUMOCTh NOTEHIMAJa BOJOPOAHOIO JJIEKTPOAa  OT
aKTHUBHOCTH MOHOB H" m nmaBienust MonekyssipHoro Bozjopona. CTaHaapTHBIH
MTOTEHIUAJI BOJOPOIHOIO JIEKTPOJA.

BonmoponHslii  25IEKTpOA. YCIOBHAsg IIKala JJIEKTPOJHBIX IOTEHIIMAJOB.
VYpaBHenne HepHcTa 11 moTeHIMaa BOJOPOJHOIO 3JEKTPOJA. 3aBUCUMOCTb
NOTEHIMAJIA 3JIEKTpoa oT pH pacTBopa M AaBIEHHS MOJIEKYISIPHOTO BOJOPOAA.
XHWMHYECKUE TATbBAHUYECKUE DIIEMEHTHI, NOHATHE U IPHUMEPHI. 3aBUCUMOCTb
S/IC OT aKTMBHOCTEM YYaCTHUKOB JJIEKTPOXMMHYECKOW pEaklHUH, IpOTeKa-
IOIEH B TajlbBAHMYECKOM 3JIeMeHTe. BbIBoa M aHanu3 ypaBHeHus HepHcra
(oOmMii BU ypaBHEHHUS U €T0 aHAJIM3 Ha KOHKPETHOM TIPUMEDE).

Onement [lanuansg—Axko6u. IlpuBeaute ypaBHEHHE peaklMM, MPOTEKAOIIEH B
JaHHOM »3JjeMeHTe. YpaBHeHue Hepucra, cBsa3p OJ[C ¢ KOHIEHTpanusiMu
MOTEHIUAT-ONPEACIISIFOIINX HOHOB.

Knaccudukanus 3nektpoaoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE 3JIEKTPOIBI,
MOTEHIHAJ KOTOPBIX HE 3aBUCHUT OT KOHUEHTpPAaUWW HWOHOB BOJOPOJA.
[IpuBenute mnpuMep, SJIEKTPOJHYIO PEaKIUI0 W ypaBHeHue HepHcra mis
pacyéra MoTEeHIHAJIa AIEKTPOAA YKA3aHHOTO THUIIA.

Onextponsl mnepBoro pona. Ilpumepsl. BpiBogm W aHanu3 ypaBHEHUS,
CBA3BIBAIOLIEIO  IMOTEHUMANT AJIEKTpPOJa C€  AaKTUBHOCTSAMHM  IIOTEHLMAN-
ONPEIEIIAOIIUX UOHOB.

OnexTpoAsl MepBOro poaa, oOpaTUMble MO KAaTHOHY: ONpeAesieHUE, NMPUMEPHI,
YPAaBHEHUE, CBS3BIBAIOLIEE MOTEHLIHMAI 3JIEKTPOJa C AKTHUBHOCTSIMH BELIECTB,
YYaCTHUKOB 3JIEKTPOJHOMN monypeakuuu (ypaBHeHue HepHcra). AManbramubie
DIEKTPOMBI.

[IpuBenuTe mnpuUMep dIEKTPOAAa BTOPOTO poAa. 3alMIIMTE DIEKTPOIHYIO
peakuuio W ypaBHeHwe HepHcra st BeIOpaHHOrO »3iieKTpoaa. BimsHue
KOHIICHTPAIMM NOTEHUUAIONPEACISIIOIINX HOHOB HAa MOTEHUHMAN JJIEKTPOJA.
CocTaBbTe YCIOBHYIO 3aMKMCh TAJIbBAHUYECKOU 1IENMU C BHIOPAHHBIM JIEKTPOIOM
U KaKHUM-JIMOO Ta30BbIM 3JIEKTPOJIOM, 3aMUIIUTE YpaBHEHHUE TOKOOOpa3yrolien
peakiuu u ypasaenue Hepucra aiist 3/1C atoii uenu.
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XnopuacepeOpsinplii anekTpoa. Bun ypaBuenus Hepncra mms pacuéra ero
noteHuana. O0iacTb MpUMEHEHUs XJIopuacepeOpsaHoro snekrpoga. CocTaBbTe
YCIIOBHYIO 3alHUCh TabBaHUYECKOMN LIETIH C JAHHBIM 3JIEKTPOJIOM U KaKUM-THOO
AJIEKTPOJOM IMEPBOTO POJIA, 3aMUIIUTE YPAaBHEHUE TOKOOOPA3YIOIIEH peakuuu 1
ypaBuenue Hepucra aist 3J1C atoii nenu.

KanomenbHbIi 351€KTPOJ], €ro KOHCTPYKTHBHBIE OCOOEHHOCTH. Busl ypaBHEeHUS
Hepucra ansa pacu€ra ero motenmnuana. O0jaacTh NPUMEHEHUS KaJlOMEIbHOTO
anektpoaa. CoCTaBbTE€ YCJIOBHYIO 3allUCh TAJIbBAHWUYECKON LIEMU C JIaHHBIM
ANEKTPOJIOM M KaKUM-JIUOO OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM 3JIEKTPOJIOM,
3aMMIIKATE ypaBHEHUE TOKOoOpasyroliel peakiuuu U ypaBHeHue Hephcra mns
OJ1C sroli nenmu.

["a3oBble  37€KTPOABI, NPHUMEPHI, KOHCTPYKTHBHBIE OCOOEHHOCTH. Bun
ypaBHeHus: HepHcTa 17151 37€KTpOIHOrO NOTEHIKaNa. 3aBUCUMOCTh MMOTEHIMaa
ra3oBOT0 3JIEKTPOAAa OT AABJIEHUS COOTBETCTBYIOILErO Tra3a (paccMOTpUTE Ha
pUMEPAX ABYX ra30BbIX 3JIEKTPOJIOB).

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIE ~ AJIEKTPOJBIL:  ONpPEAEIICHHE, IPUMEPHI,
DNEKTPOAHBIE TOJypeakunu. Bunax w aHamnu3 ypaBHeHus Hepncera mid
AJIEKTPOJOB JAHHOIO TUIA (IOKAXUTE HAa MPUMEPaX ).
OxucnurensHo-BoccTaHOBUTENbHBIE  («Ox-Red») oanexrtponbl. IlpuBenute
npumep Ox-Red-anexTpona, moreHuuan Kortoporo 3aBucuT oT pH pacrtBopa.
3anuIunTe >3JEKTPOAHYIO pEaKUuI0 W ypaBHeHHMe HepHcra, Ha3oBuTe Bce
UCITIOJIb3yEMbIE BEJINYUHBI.

XHWMHYECKHUE TAIIbBAHNYECKUE 3JIEMEHTHI. [IpuBenuTe npuMep ralbBAaHM4ECKOro
JJIEMEHTA, COCTABJIEHHOIO M3 JJEKTPOJOB MEPBOrO M BTOPOro poja,
AIEKTPOXUMHUYECKas LEeMb 03 KUIAKOCTHBIX COCIMHEHUUA — «0e3 MepeHocay.
(6apuanm: C >KUOKOCTHBIM COEIUHEHUEM — «C TEPEHOCOM».) 3amuuIInTe
YPAaBHEHUS AJIEKTPOJHBIX MOJypeakUuid W ypaBHEHUE XMMHYECKOW peaKiuH,
CaMONPOU3BOJILHO MPOTEKAIOUIEH NMPU BKIOUYEHHH JAHHOTO TajlbBaHUYECKOIO
AJIEMEHTA BO BHEIIHIOK LEIb.

XHUMHUYECKHE TajdbBaHUYECKHE OdJeMeHThl. llpuBeaute mnpumep »3ieMeHTa,
COCTABJICHHOIO M3 Ta30BOr0 JJIEKTPOJAa M JJIEKTpoJa IMEpPBOro poja,
NIEKTPOXUMHUYECKAs LENb C XUIAKOCTHBIM COEIWHEHHEM — «C IEPEHOCOMY.
3anuIInTe ypaBHEHUS SJIEKTPOAHBIX MOJYpPEaKIUil, ypaBHEHHUE XHMHYECKOU
peakny, CaMONPOU3BOJIBHO NPOTEKAOIIEN B 3JIEMEHTE, U ypaBHeHue HepHcTa
1 pacueta DJIC snemenTa. Kak 3aBucut 9JIC n1aHHOTO 3JIEeMEHTA OT JIaBJICHUS
ra3a, y4aCTBYIOILETO B PEAKIINU?

XUMHUYECKHE Lenu ¢ nepeHocoM. llpuBeaure npumep TralbBaHUYECKOTO
AJIIEMEHTa, COCTABJIEHHOTO M3 Ta30BOT0 M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
31eKTpoaoB. 3anumure ypaBHenue Hepucra nis 3]C 3TOro raabBaHUYECKOTO
sanemenTa. [Ipoananusupyiite Bnussaue pH pactBopa Ha 3/[C snemenra.
[IpuBeauTe MpUMEp XUMUYECKOTO TrajJbBaHUYECKOTO 3JIEMEHTA, COCTABICHHOIO
U3 ra30BOT0 AJEKTPOJA M 3JEKTPOJa BTOPOTO PO, ANEKTPOXUMHUYECKAS LIETh
0€3 JKUIKOCTHBIX COEJUHEHUH — «0e3 mepeHocay. 3aluIluTe YypaBHEHUS
AJIEKTPOIHBIX MOJYPEAKINN U YPABHEHUE XUMUUYECKON PEAKIINU, POTEKAOIIEH
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B 3TOM 3JIEMEHTE.
Xumudeckue 1enu O0e3 mepeHoca (mpuBeauTe mpumep). 3aBucumocth IDJ[C
XUMHUUYECKUX Ilenel 0e3 MmepeHoca OT aKTUBHOCTEH MOTEHIMAIONPEACIISIIOIINX
HMOHOB U 3JIEKTPOJIUTA B PaCTBOPE.

KoHIleHTpaluoOHHbIE TrallbBAHUYECKUE DJJIEMEHTBI, COCTABJICHHBIE W3 JABYX
AIEKTPOAOB MEPBOTO POJA, FJIEKTPOXUMUYECKAS LIENb C IEPEHOCOM. Y paBHEHHUE
Hepucra nnsa pacuera DJIC osnemenrta. Jlaiite oO00CHOBaHME MPUBEICHHOIO
YpaBHEHUS.

KoHLIEHTpallmoOHHbIE  TaJbBaHUYECKHME dJeMeHThl. [IpuBenure npumep
KOHIICHTPAIMOHHOTO TajJbBaHUYECKOTO JJIEMEHTA, COCTABJIEHHOIO M3 JABYX
ANEKTPOAOB BTOpOro poaa. Kak omnpenenuts MoasipHOCTh 3JIEKTPOJIOB JAHHOTO
anemMeHTa? 3anuiuTe ypaBHeHue HepHcTa N mpeicTaBICHHOrO 3JIEMEHTa U
nanTe He0O0XOIUMBIE OSICHEHUS.

Konnenrpammonnsle 1menu 0e3 nmnepeHoca (mpuBenute npumep). s
MPOU3BOJILHO BBIOPAHHOTO KOHIIEHTPAIIMOHHOTO 3JIEMEHTA HA3BaHHOTO THIIA
MPUBEIUTE YCJIOBHYIO 3allUCh W YPAaBHEHUs IPOIIECCOB, MPOTEKAIOIIUX Ha
anektponax. Bun ypasaenust Hepuera miist 3/1C sToro snemeHra.
Knaccudukanus rajibBaHUYECKUX 3JI€MEHTOB. [IpuMepbl KOHIIEHTPAIMOHHBIX
nerner (¢ mepeHocoMm, 0e3 mepeHoca). YpaBHenue Hepacra s
raJlbBAHUYECKOTO  AJIEMEHTa, COCTaBJICEHHOTO W3 JBYX aMalbl'aMHBIX
aneKTpoAoB. OnpeaeneHne NoISIPHOCTH SJIEKTPOIOB.

XUMUYECKHE TalbBAHUYECKHE DJIEMEHTBbl, OCHOBHBIE THUIIbI, [PUMEPHI.
[Ipumenenue wusmepenuit DJIC mist onpeneneHusl TEIUIOBBIX 3(PQPEKTOB U
SHTPONMUN XUMHUYECKUX pEaKlHil, CaMONPOM3BOJIBHO MPOTEKAKOIIUX B
raJibBAHUYECKUX DJIEMEHTaX.

3aBucumocTh J/[C raapBaHUUYECKOTO 3JIEMEHTA OT TeMIiieparypbl. OnpeaeneHue
TEPMOJUHAMUYECKUX (PYHKIUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
MOTEHIIUOMETPpUUECKUM MeToioM. [IpousuttocTpupyiiTe npoueaypy pacyera Ha
MIPOU3BOJILHOM MPUMEPE.

DnekTpoxumuueckas ¢popma ypaBHeHus [ mboca-I"enbMrosbiia, BBIBOA U aHAU3
ypaBHEeHMs. 3aBUCUMOCTh JD/[C TraJlbBaHUYECKOTO AJEMEHTA OT TEMIEPATYpPHI.
Temneparypusiii koddduirieHT 3IC u ero cBs3b C SHTPONMHEH XMUMHYECKOM
pEeaKIuu B raJJbBAHUYECKOM BJIEMEHTE.

[IpenyioxnuTe raJbBaHUYECKUM JJIEMEHT, C NOMOLIBK0 KOTOPOrO0 BO3MOKHO
OTPENENUTh CPEIHUNA HOHHBIM KOIPGUIIMEHT aKTUBHOCTH coinu AB (daw
KOHKDEMmMHbIU  CUNbHLIN  d71eKkmpoaum) B BoJHOM pactBope. [lomyuwTe
BBIpKEHHE IS pacueTa KodhHUIIMEHTa aKTUBHOCTH.

[Ipennoxure TraJlbBAHUYECKUH DBJIEMEHT, C IOMOIIBID KOTOPOTO MOKHO
onpenenuth pH uccineayemoro pactopa. 3anumure ypaBHeHue HepHcra miis
KaXJIOTO U3 DJIEKTPOJIOB BJIEKTPOXMMHUUYECKON 1enu. [lonyuure ypaBHeHne 1Jis
pacuera pH pacrtBopa.

VYpasaenue Hepucra mis 3J[C (BeiBoa U aHanu3). OnpeneneHue MosIpHOCTH
AIIEKTPOJOB W HAMPABJICHUS CaMOIPOU3BOJILHOIO Mpoliecca B rajbBaHUYECKOM
AJIEMEHTE B KOHKPETHBIX ycioBusaX. CBsa3p D/IC ranbBaHUYECKOTO 3JEMEHTA C



92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Bonpochkl Kk 3k3ameHy no dusmndeckon xumum (4.11) ansa rpynn O-38,39, EH-31,32 — BecHa 20251
(no coctosiHuio Ha 04.06.2025)

KOHCTaHTOM paBHOBECHS TOKOOOPA3yIOLIEH peakiiu (IOKAKUTE HA TPUMEDE).
[IpemyioxnuTe TraabBaHUYECKHM SJIEMEHT, C IOMOIIBIO KOTOPOTO MOXKHO
HKCIIEPUMEHTAJILHO OINPEACIIUTh TEPMOJUHAMHYECKYI0 KOHCTAaHTY PaBHOBECHS
peakiuu: (0ano ypagHenue). 3alUIINATE BbIpaXEHUE JJIS pacdyeTa KOHCTAHTHI
pPaBHOBECHS U Ha30BUTE BCE BXOJAIIME B HETO BEIIMYUHBI.

[Ipennoxnure TralbBaHUYECKUN DSJIEMEHT, C TIOMOIIBK) KOTOPOTO MOHO
ONpPENEIUTh  HOHHOE  NPOU3BEACHUE  BOABL.  3aNUIIUTE  BBIPAKECHUS,
MO3BOJIAIOIIME PpPACCUATATh HOHHOE TMPOU3BEICHHE BOABl IO JAaHHBIM
MPEIVIOKEHHOTO TalIbBAHUYECKOTO 3JIEMEHTA.

[Ipennoxure TraJlbBaHMYECKUW DSJIEMEHT, C MOMOIIBI0 KOTOPOrO MOMKHO
OTPEJEUTh MPOU3BEICHUE PACTBOPUMOCTU MajiopacTBopumoit conu AB (man
KOHKPETHBIM 3JIEKTPOJIUT) B BOJAE. 3alMIIUTE BBIPAXKEHUSA, IO3BOJIIOLINE
paccuMTaTh MPOU3BEJACHHE PACTBOPUMOCTH HA3BAHHOW COJM TIO JIaHHBIM
MPEMI0KEHHOTO FalbBAHUYECKOTO AJIEMEHTA.

HopmanbHbiii (HackieHHbIN) 31eMeHT Bectona. Cxema ycTpoicTBa JTaHHOTO
NIEMEHTa. ODJEKTPOAHbIE TOJYyPEaKIUH, YPABHEHUE CAMOIPOU3BOIBHOM
peakuuu, ypaBHenue Hepucra. [I[pumeHeHre JaHHOTO 3JIEMEHTA.

[IpenyioxnuTe TraabBaHUYECKUM BJIEMEHT, C TMOMOIIBI0 KOTOPOTO MOXKHO
onpenenutb AG°, AH°, AS°® nns peakuuu (dano ypaeuenue). Kakue naHHBbIC
HEOOXOAMMO TMOJY4YWTh JJIs pacyeTa YyKa3aHHbIX TEPMOJMHAMHYECKUX
GyHKUMIA? 3anUIIMTe COOTBETCTBYIOIIME MATEMAaTUYECKHUE BHIPAXKECHHUS.
CranpapTHble TEpMOAMHAMUYECKHE (PYHKIIMM HOHOB B BOJIHBIX PAcTBOpax, UX
HKCIIEPUMEHTAJIbHOE ONpPENEIEHUEe METOJOM NOoTeHHHoMeTpuu. llpumenenue
Ha3BaHHBIX (DYHKLMIA B TEPMOAMHAMUYECKUX pacuéTax (IpUBEIUTE IPUMED).

O®OPMAJIBHA A KUHETUKA

Haiite omnpeneneHrue CKOPOCTH TOMOTE€HHOM XMMHUYECKON peakiuu. OT Kakux
dakTopoB 3aBucHUT 9Ta BenuunHa? KoOHCTaHTa CKOpPOCTH peakiuu, ee
pazmepHocTs. Kakum o0pa3oMm cKOpocTh peakuuu .... (0ano ypasHeHue
peaxyuu), BEIpOKECHHAS IO .... (0au peazenm), CBsi3aHa CO CKOPOCTSAMHU 3TOM
peaKiuu, ONpPEACIICHHbIMU IO APYruM peareHTam? HHBapuaHTHas CKOPOCTb
XAMHUYECKON peakinu.

CKOpOCTh TOMOTEHHOM XMMHYECKOW PEaKIMU, 3aKOH JEUCTBYIOIIMX Macc.
KoHcTaHTa CKOpPOCTM TOMOT€HHOW pEaKUUH, pPa3MEPHOCTh KOHCTaHTHI
CKOPOCTU. 3aBUCHUT JIM KOHCTAHTa CKOPOCTH OT KOHIIEHTPALIMM PEareHTOB U
TEeMIIepaTypbl U €CIM J1a, TO KakuMm oOpa3zom? IlpuBenuTe COOTBETCTBYIOIIME
MaTEMaTUYECKHUE BbIPAKECHHUS.

OCHOBHBIE MOCTYJIAThl U IPUHIUITBI XUMUYECKON KUHETUKU. VX Hcnonb30BaHme
IPU COCTABJICHHUM KHUHETUYECKUX YPABHEHUH MPOCTHIX M CIOKHBIX pPEaKIUid
(moka)kuTe Ha MpUMepax).

Kunetnka 0oJHOCTOpOHHEW TOMOTE€HHOM peakiuu BToporo nopsaka A + B — P
(koHIIEHTpaMd A W B B MOMEHT Hayaja peakiuuu OJAuHaKoBhl). M300pazute
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KMHETHYECKYI0 KPHUBYIO JUJII MCXOAHOTO BEIIEeCTBA. UeMy paBeH TaHI€HC yIJia
HaKJIOHA KacaTeJlbHOW K KPUBOW IO OTHONIIEHUIO K OCH abcuucc? YKaxurte
KOOPJIMHATBI, B KOTOPBIX 3aBHCHUMOCTb, COOTBETCTBYIOLIAs KHUHETHYECKOU
KPUBOU, IMHEAPU3YETCHL.

Jaiite ompeneneHUE TEPMUHOB «YACTHBIM MOPSAIOK», «IOJHBIA TOPSIAOK,
«MOJIEKYJISIPHOCTb» XUMHUYECKOoW peakuuu. CBsi3aHbl JH MEXIYy COOOM
MOJIEKYJIIPHOCTh U TOPSIIOK PEAKIMH, €CIH J1a, TO KaKUM 00pa3oM U B KaKOM
ciy4dae?

[IpuBenqute Ha ogHOM TrpadUKe KUHETUYECKHE KPHUBBIE OJIHOCTOPOHHUX
TOMOTEHHBIX PEAKIUMi HYJEBOIrO, MEPBOTO U BTOPOrO MOPSAKOB IPHU YHCICHHO
COBIIQJIAIOIINX KOHCTAHTaX CKOPOCTU M OJAWHAKOBBIX HAYalbHBIX KOHIIEHTpA-
IUSAX Co peareHToB (co < 1 Momp/im). JIms Kakoi W3 ATHUX pPEaKIuid CHIKCHHE
KOHLIEHTpallud 10 BEJIWYMHBI B YEThIPE pa3a MEHbILIEH IepBOHAYAIbHOU
MPOU30MIET ObICTpEE (3a MEHBIIIUM MPOMEKYTOK BpEMEHU)?

[aiite omnpeneneHne TepMHHA 'BpeMs INOJynpeBpauieHusa'. BeiBenure

ypaBHEHHME I pacy€ra BPEMEHM IIOJOBUHHOrO mnpespamienus t;,, i

OJIHOCTOPOHHUX T'OMOTEHHBIX PEaKLIHW MEPBOTO U BTOPOrO IOPSIKOB, CUMTAS,
YTO KOHIIEHTPALIMM MCXOAHBIX BEIIECTB OAMHAKOBBL. (CpaBHHTE BpeMeEHa
NOJIYIPEBPAILICHUS] HA3BAaHHBIX pEAKIM MpU YUCIEHHO COBNAJAIOLIUX
KOHCTaHTaX CKOPOCTH.

[IpuBenure nuddepeHIUaNbHYI0 U HHTETPaIbHYI0 (POPMBI KUHETUYECKOIO
YpaBHEHUS OJHOCTOPOHHEM T'OMOIE€HHOM peakuuMud TMepBOro  MOpsiiKa,
IPOTEKAIOLIEH NPU MOCTOSIHHBIX TeMIeparype u oobeme. Ha3oBUTe BEIMUYMHBI,
BXOJSIIME B OTH YpaBHEHHs. BbIlBeauTe BbIpaXEHUE [UIsI BpPEMEHH
NOJIyTIpEBpallleHus MCXOAHOIO BellecTBa B JaHHOM peakuuu. 300pasute
CXEMAaTUYEeCKH KHHETHUECKYIO KPUBYIO peareHTa u e€ JIMHeiiHyto anaMmopdo3y.
BbIBOJT KHHETUYECKOTO ypaBHEHHUS HEOOpaTMMOW TOMOTEHHOM peaKIuu
IEPBOro MOPSAJKA, MPOTEKAIoLEH MpU MOCTOSHHBIX TeMIleparype U 0oOBbEME.
N300pa3ure cxeMaTn4eckd KHHETUUECKUE KPUBBIE ISl HCXOJHOTO BEILECTBA U
IPOAYKTa pEaKklUH, a TaKKe NPUBEAUTE MAaTEMATHYECKHE BBIPAXKECHHUS,
ONMKCHIBAIOIINE XOJ OTUX KPHUBBIX. 3alUIINTE BbIPAXKEHUE JI1 BpPEMEHU
MOJIyIIPEBPAILIEHUS peareHTa.

Jubddepenunanpbias M uHTErpajbHas (OPMbI KHHETUYECKOTO YPAaBHEHHS
HEOoOpaTUMOl TOMOT€HHOW peaklMH MepBoro nopsjaka. M3obpasute cxemaru-
YECKU KMHETUYECKHUE KPUBBIE JJIsI UCXOJHOTO BEIIECTBA M MPOJIYKTA PEaKIUU.
[lepuon mosynpeBpallleHus peareHTa B peakiuu NepBOro nopsaka.

[IpuBenute muddepeHMaATBHYI0 W HHTETPATHHYIO (OPMBI KUHETUYECKOTO
YpaBHEHUSI OJJTHOCTOPOHHEN TOMOTEHHOUM peakiuu BTOporo nopsaka «A + B —
OPOAYKTB», MpPOTEKaloled TNpU TOCTOSHHBIX TeMIepaTrype u oObeme.
KoHueHnTpanuu pearupyromux BemectB A 1 B B MOMEHT Haudaja peakiuu
OMHaKoBbl. Ha3oBHTE BeNWYMHBI, BXOASAIIME B 3TH ypaBHeHUs. llosyuurte
BBIp@XEHHE [UIsl BpEMEHU MOJyIlpeBpailleHus pearenra. 3o0pasute
CXeMaTHYeCKH KHHETUYECKYIO KPUBYIO peareHTa 1 e€ JTMHEHHY0 aHaMop(o3y.
HeoOpatuMbie TOMOTeHHbIE pEaKIMK BTOPOTO Mopsiika «A + B — npoayKTs» ¢
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PaBHBIMU HayaJbHBIMH KOHIIEHTPALMSIMH pPEAreHTOB. BBIBOJ HMHTErpajgbHOI
dbopMbI KHMHETHYECKOTO ypaBHeHMs. KuHeTHueckas KpuBass KOHIICHTpAIUH
peareHra, €€ YypaBHEHHME M KOOPAMHATHI JIMHeapu3anuu. OnpeneneHue
KOHCTaHTBl ~ CKOPOCTM  PEAaKUMU W3  DKCIEPUMEHTAJIBHBIX  JaHHBIX
(aHamuTHYECKUN U TpadUIECKUil METObI).

OOHOCTOPOHHME pPEAKLIMU BTOPOTO MOpsAAKa BHIA «A + B — NpPOAYKTHD».
Kunernueckue ypaBHeHus B AU PpepeHInanbHON U UHTErpaibHOM (popmax mpu
HEOJMHAKOBBIX HAYaJbHBIX KOHLEHTpauMsx peareHToB A u B. Bpemena
IIOJIyIIPEBPALLECHUS PEAareHTOB.

I'papmueckas u aHanuTHYecKas (POPMbl KMHETUUECKOW KPUBOW ISl PEAKIMU
BTOpOro mopsaka «A + B — @poayKTe» € paBHBIMA HA4YaJbHBIMU
KOHILICHTPAIMsIMA ~ pearceHTOB. KakoB CMBICI TaHreHca yIyla HAakJIOHA
KAacaTeIbHOM, NPOBEACHHOM K KHHETHYECKOM KPHBOM B 3aJaHHBII MOMEHT
BpeMeHU. Kak J0/KHBI ObITh HM3MEHEHBl KOOpAMHATHI rpaduka, 4YTOOBI
3aBUCHMOCTb, OTBEYAIOIIAsl KHUHETUYECKOW KPUBOMW, IPHHSUIA BUI IPAMOU
JTHUU?

BbIBOJ M aHanM3 KMHETUYECKOTO YpPaBHEHHS Il HEOOpPaTUMOW TOMOTI€HHOU
peakmuu 3-ro nopsaka «A + B + C — nOpoaykTel», DPOTEKAOUIEH IIPH
IOCTOSIHHBIX TeMIeparype U o00béMe, Uil cilydas, Korja KOHIIEHTpalUH
UCXOAHBIX BEIIECTB OJUHAKOBBL. M300pasuTe CcXeMaTU4eCKHM KHHETUYECKHE
KPUBBIE JJII HCXOJIHOI'O BEILIECTBA U MTPOIYKTA PEAKIIUH.

Peakmuun 3-ro mopsiaka Buma «A + B + C — nOpoayKTe» € pPaBHBIMH
HAa4aJIbHBIMA KOHLEHTpPALUsIMU pearcHToB. KHHETHMYEeCKOE€ ypaBHEHHE B
muddepeHnnanbHoil ¥ MHTErpanbHo (popmax. JIMHeapuzaius KMHETHIECKOM
KpHBOM, OIPENEIEHUE BEIMUYNHBI KOHCTAHThI CKOPOCTH PEAKLUU.
OIHOCTOPOHHME PEAKIIMU HYJIEBOTO MOpsAAKa. BeIBOI ypaBHEHHUs Uil pacuera
KOHCTaHTBl CKOpPOCTHM peakuuu. OnpeneneHue KOHCTAaHTbl CKOPOCTH M3
HKCIIEPUMEHTAJIbHBIX JaHHBIX (Tpaduueckuii MeTon).

HeoOpatuMble peaknuu HYJEBOTO MOPSAKA. 3aBUCHUMOCTh CKOPOCTH H
KOHIIEHTPAIIMX UCXOJHOTO peareHTa OT NpOJOJKUTENIBHOCTH peakiuuu. [lepuon
MTOJTYTIPEBPALLICHHUS.

WHTerpanbHple METOABl HAXOXKACHUS MOpsaka peakuuu. Jist omHOro wus
METOJIOB YKa)KUT€ HEOOXOUMbIE UCXOAHbIE JAHHBIE U OCHOBHBIE ATAllbl OIpe-
JeNeHns nopsaka peakuuv. Kakon mopsiok onpenensercs 3TUM METOAOM —
KOHIICHTPAIIMOHHBIN UJIX BPEMEHHOM ?

Meton OctBanbaa—Holeca: pemaemass 3agadya, HCXOJHBIE JaHHBIC, BBIBOJ]
OCHOBHOI'O YPAaBHEHUS, MIOJy4aeMbIi PE3YJIbTAT.

s onpenesieHus opsiika peakiuu €€ KUHETUYECKOE YPaBHEHHUE JOJIKHO OBITh

dc

npeaBapuTesbHO (GOPMaIbHO MPUBEACHO K BULY — i kc™. Kakue npakru-

YECKHe IMpueMbl (yCJIOBHS MNPOBEIEHUS ONbITa) MO3BOJSIOT CHENATh 3TO
IIPUMEHUTENBHO K OJHOCTOPOHHEH TOMOTE€HHOM pEaKIUu Uil OIpEAEIICHHUS
YaCTHOTO TOPsAKA WK ToHOTO (0bmero) mopsinka? [IpuBenute oOocHOBaHUE
HAa3BaHHBIX IPUEMOB.



119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Bonpochkl Kk 3k3ameHy no dusmndeckon xumum (4.11) ansa rpynn O-38,39, EH-31,32 — BecHa 20251
(no coctosiHuio Ha 04.06.2025)

Meton u30biTka (M3omsauun) OcTBaidbAa U €ro MPUMEHEHUE Ui ONpeAeseHUs
YaCTHBIX MOPSAKOB peakiuu. JuddepeHnumanpuplii MeTOA onpeaeneHus
NOpsI/IKA PEAKIUU.

HuddepeHunanbHblii  METOJ OMpEACIICHUST TOpSAIKAa PEaKIUU: HCXOIHBIC
JAHHbIE W OCHOBHBIE ATalbl HAXOXKJEHUA MOpsaka peakuuu. OcoOeHHOCTH
METOJIa MPU ONPEEICHUN KOHLIEHTPAIIMOHHOTO (MCTUHHOIO) MOPAJIKA Peakuu
WJIM BPEMEHHOTO MOPSAKA PEaKLUU.

Metonsl  omnpeneneHuss IMOpsSAKAa XMMHYECKOM peakuuu. Paccmotpure
muddepeHIManbHbId METOJ, ONPENENICHUsl MopsaKa peakuuud. BpemenHol u
KOHLICHTPaLMOHHBIN IOPSJIKH pEaKIUu, METOABl UX omnpenencHus. Ha kakwue
IIPOLIECCHI, IPOTEKAIOIINE B PEAKLIMOHHOW CHCTEME, YKA3bIBACT HECOBIIAJICHHE
BPEMEHHOT'O U KOHLIEHTPAILIMOHHOTO MOPSIIKOB?

Bimstnue Temrepartypbsl Ha CKOPOCTh XMMHUYECKOW peakuuu. lIpaBunimo Banrt-
['odda, cooTBeTcTBYIOIEE ypaBHEHHE M OrPAaHUYEHUS €0 MPUMEHUMOCTH.
TemnepatrypHblii KO3QOUITUEHT KOHCTAHTBI CKOPOCTH peakiuu (Kodhuiment
Bant-T'odda).

BnusHue TemrepaTypbl Ha CKOPOCTbh XHUMUYECKOM pEAKUUH, YpPaBHEHHE
Appennyca. OnpenesneHMe SHEPruy aKTUBALMHA W TPEIIKCIOHEHIUAIBHOIO
MHOKUTEIIS U3 SKCIEPUMEHTAJIBHBIX TaHHBIX.

BiusHue TeMrepaTypbl Ha CKOPOCTbh XWUMHYECKHMX pEAaKLUi, YpPaBHEHHE
Appenunyca. DHepreTuyeckas auarpaMma akTa XMMHUYECKOTO B3aUMOJCUCTBUS.
DU3NYECKHI CMBICI SHEPIUU AKTUBALIMK PEAKLIMH.

BinusHue Ttemmeparypsl Ha CKOPOCTb XHMMHYECKOW peEakuuu. YpaBHEHHE
Appennyca. Kakoli MUHUMYM 3KCHEPHUMEHTAIbHbBIX JaHHBIX HEOOXOIUM IS
pacyera PHEPruM aKkTUBAUMU peakiuu? Kak MOXKHO MOJy4YUTh 3TH JaHHBIE?
Ha3oBuTe OCHOBHBIE 3TaIlbl pacyeTa IHEPTrUU aKTUBALIMHU U3 ATUX JAHHBIX.
3aBUCUMOCTh KOHCTAHTBl CKOPOCTH XMMHMUYECKOW pPEaKIUU OT TeMIIepaTyphl.
[TpuBenute nuddepenumanbayo Gopmy U UHTErpagbHble (OPMBI COOTBETCTBY -
IOLEro ypaBHEeHMs. PacueT sHepruM akTHMBalUU PEaKklMH HA OCHOBE YKCIEPH-
MEHTaJIbHBIX JaHHBIX.

Bimstnue temmepaTypsl Ha CKOPOCTb XMMHUYECKOM pEaKUUU. OMIIMPUYECKOE
npaBuio Baut-I'odhda, Temneparyphsiii K03(pGUIIMEHT KOHCTAHTBI CKOPOCTH
peakuuy. YKaXuUT€ OrPaHWYEHUS B NPUMEHUMOCTH 3TOrO ypaBHEHMS.
[ToyunTe BeIpaXkeHue, ycTaHaBpiuBaromiee cBsa3b kodhduirenta Baut-I'odda c
b (HEeKTUBHON DSHEprueil akTUBAlMM XMMHUYECKOW pEakllud B WHTEpBaje
temneparyp 11 — 1.

JlaiiTe omnpeneneHue TMOHATHA «IHEPrus aKTUBALUMW». OHEPreTH4YecKas
quarpaMMma  XMMU4Yeckod —peakuuu. IlpeacrtaBpTe  cxemMaTHUecKU B
AppEHHYCOBBIX  KOOpAMHATaX TEMIIEpAaTypHbIE 3aBUCUMOCTH  KOHCTaHT
CKOPOCTH HJisi JIBYX pPEaKklMil, €clii J3HEeprusi aKkTUBALMM TEPBOM peakuuu
MEHbILIE, YEeM JHEeprusi aKTHUBAllMM BTOPOWM peEaKIHMH, a MpPU HEKOTOPOU
TeMriepaType 7] KOHCTaHThl CKOPOCTH 00€UX peaKIfil COBNAA0T.

DHeprusi akTUBAIMM XMMHYECKOW peakmuu. ['paduyeckue U aHATUTUYECKUE
METOJIbl PAacyeTa 3HEPIrHMM aKTHBALMM HA OCHOBAHUM JIAHHBIX O 3aBUCUMOCTHU
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KOHCTaHTbI CKOPOCTH PEAKIIUH OT TEMIIEPATYPHL.
[Ipu HexoTopoit TemmepaType 1] KOHCTaHTBI CKOPOCTH JBYX HEOOpPaTHMBIX

peaKkiuil MPaKTUYECKU OJUHAKOBBI. By 1yT i pasnuuaTthes (M €cliv J1a, TO Kak?)
KOHCTaHTBhl CKOPOCTH 3TUX peakiui mpu Temmeparype 72 > T1, eciu sHeprus

aKTUBAIIMU TIEPBOM peaKIMK OOJIbIIE, YEM PHEPIHsI AKTUBAIIMH BTOPOU PEaKIUH.
[IpuBenuTe 000OCHOBAHHBINM OTBET U rpa)UuECKyI0 UITIOCTPALIUIO.

3aBUCUMOCTh ~ CKOPOCTM  XHMHYECKOW  peakuuu OT  TEeMIIepaTyphbl.
OKcnoHeHIMallbHast (opma ypaBHeHUst Appenuyca. llperncraBbre cxemaTu-
YECKH B APpPEHUYCOBBIX KOOPAMHATAX TEMIIEPATypPHbIE 3aBUCUMOCTH KOHCTAHT
CKOPOCTH IJI1 ABYX pEaKUWi, DHEPTHUM aKTUBAIMU KOTOPBIX OJWHAKOBBI, a
MPEIIKCIIOHCHIIMAIBHBI MHOXXHUTEIb TMEPBOM peakiuu OOJbIIe YeM BTOPOM.
[IpuBeauTe 000CHOBaHUE MOCTPOCHHUSI.

BiusHue Temneparypsl Ha CKOPOCTb XMMHYECKOM peakUuu. DHEpreTndyeckas
auarpaMMa XoJla PEaKlUu, OSHEprus aKTUBALMM peakuuu. Y PaBHEHHE
Appennyca B nudpepeHiranibHoN 1 HHTErpaibHou popmax.

[TpyHIMIT HE3aBUCHMOCTH MPOTEKAHUS HIIEMEHTApHbIX peaKIuil (cTamuii).
OOpatuMble peakMu [EepBOro TMopsAnKa, cucreMa AuddepeHInaIbHbIX
YPaBHEHUM, OMMCHIBAIOIIMX CKOPOCTH AJIEMEHTAPHBIX CTaJAUd M MpoLecca B
nenoM. KuHetTndeckue KpuBbIE 711 UCXOJHOTO BEUIECTBA M MPOAYKTA PEAKIINH
JUJIs1 CTy4asi, KOTJla KOHCTaHTa paBHOBeCHs oOpaTuMoi peakiuu K, > 1.
[IpuBenute cucrtemy aud@epeHIUAIbHBIX  KUHETUYECKUX  ypaBHEHHIA,
ONMKCHIBAIOIIYID O0OpaTUMyI0 TOMOT€HHYIO PEaKLUHI0 [EepBOro  MOpsIaKa

k
A(4>—1B

ka C KOHCTAaHTAMHM CKOPOCTH NpPSIMOM M OOpaTHOM peakuuil k1 u kD

COOTBETCTBEHHO. M300pa3uTe COOTBETCTBYIOIIUE KUHETUYECKHE KPHUBBIC IS
ciyvasi k1 < k2 (eapuamm: k1 > k2) u 3anumiure BbIpaK€HUE I pacuera

KOHCTAHTBl PABHOBECHS pPEaKIMM 4Yepe3 PaBHOBECHbIC KOHIEHTpanuu. JlakiTe
HEOOXOINMBIE TTOSICHEHMUS.

3anummre  cucreMy  aud@PEpeHIMATbHBIX  KUHETHYCCKHX  YPaBHCHHA,
ONKMCHIBAIOIIMX OOpaTHMYI0 TOMOIEHHYIO PCakIHMI0 IICPBOrO  MOPSIKA

k
A<:>1B

ka C KOHCTaHTaMH CKOPOCTH TPSIMOM M OOpaTHOW peakiuit k1 u kD
COOTBETCTBeHHO. [IpuBenuTe cxemarnueckoe M300pakeHHUE COOTBETCTBYFOIIMX
KHHETHYCCKUX KPUBBIX g ciaydas k] = k2. Kakwe sKcliepuMeHTaIbHBIC

JAaHHBIE HEOOXOAMMBI JJIS OMPEASICHUS KaXJIOW U3 KOHCTAaHT CKOPOCTH
peaxkiumn?
BriBog u aHanmM3 KUHETUYECKOTO YpaBHEHUS OOpaTHUMOW JBYCTOPOHHEH
S|
AT——B

peakiMu TEepPBOrO MOpsIKa ka BrlunciieHre KOHCTAHT CKOpPOCTH

npsMoil 1 oOpaTtHol peakuuu. KuHeTnueckue KpuBbIe AJ11 HCXOIHOTO BEIECTBA
Y MIPOYKTA PEAKLINH IIPUA PA3IMYHBIX COOTHOLIEHUAX KOHCTAHT CKOPOCTH.
[TapannenbHble XUMUYECKHE pEAKIUU. 3aMUIIUTE cUcTeMY TUdepeHIInaTbHbIX
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KHMHCTHYCCKHUX ypaBHeHHﬁ, OIMMCBIBAIOIIYIO  ITAPAJIJICIIbHBIC TOMOI'CHHBIC

peakiuy TepBOro MopsJKa AL)B, 4—25p, BeiBog u ananus
KMHETHYECKUX ypaBHeHUH. OmnpeneneHrue KOHCTAHT CKOpOCcTH k1 u k2. Uem
OMpENENAeTCS COOTHONICHUWE KOHILEHTPAIMI MPOAYKTOB pPEaKIu, €ClId B
MOMEHT €€ Hayalia B CUCTEME MIPUCYTCTBOBAJIO TOJIHKO BEeCTBO A?

HeobOpatnMas peakiids mepBOTO MOpPsAKaA, MPOTEKAET OJHOBPEMEHHO IO JIBYM

ki ko
Hanpasnenusm: 4——>B y A—=>>D  H300pa3ure cXeMaTHYECKU HA OJHOM
rpaguKe KHHETUYECKME KPHMBBIE JUIS BCEX YYACTHUKOB IIPOIECCa JUIS CIydas,

Korjaa by = 2k, (603MOJCHO UHOE CcOOMHOUleHUe KOHCMAHM CKOPOCMIL).
[TosicHuTe, B KaKOM COOTHOIIEHHHM OYIyT HaXOAUTCS KOJUYECTBa MPOIYKTOB
peakuuu 10 ee 3aBeplueHUH. lIpuBenuTe COOTBETCTBYIOIIME KUHETUYECKUE

YPaBHCHUAI.

k kp

[locnenoBaTenbHBlE  PeakUWW  IEepBOro  mopsaka 4 >B >C
KuHeTnueckne ypaBHEHHS M KMHETHYECKUE KPHMBBIE JUIS MCXOJHOTO pearcHra,
IPOMEKYTOYHOTO BEIIECTBA M MPOAYKTAa peakuuu. Kak cBA3aHbl MEXKIy COOOH
BpeMs JIOCTHKEHHS MAKCUMAJIBHOM KOHIIEHTPALUK IIPOMEKYTOYHOTO BEIIECTBA,
M BpeMs, COOTBETCTBYIOIEE TOYKE Ieperuba Ha KPHUBOM W3MEHEHHS
KOHIICHTPAIMH ITPOIYKTa PEAKIIUH CO BPEMEHEM?

Bamummte  cucreMy  aud(epeHIUANBHBIX — KMHETHYECKUX  YPABHEHMIA,
ONHKCHIBAIOLIYIO MOCIEN0BATEIBLHYI0 TOMOTEHHYIO PEaKIUI0 MEPBOro MOpAaKa

AN ,p_k

»C ¢ KOHCTaHTaMH CKOpOCTH k| ® k2 COOTBETCTBEHHO.

[IpuBenuTe cxemMaTUYECKOE€ H300pakKE€HHUE COOTBETCTBYIOIIMX KHUHETUYECKHUX
KpuBBIX st ciaydas k1>>k). 3aBUCMMOCTh MaKCUMaJbHOW KOHIIEHTPAILIUU

POMEXYTOYHOTO BEIIeCTBa B 0T COOTHOIICHUSI KOHCTAHT CKOPOCTH k] 1 k).

[TocnenoBaTenbHbIE pPEAKIUM MEPBOTO MOpsjka. KMHETHYEeCKUEe ypaBHEHUS U
KMHETUYECKUE KPUBBIC JJIs1 UCXOJITHOTO BEIIECTBA, POMEKYTOUHOTO peareHTa u
MPOAYKTA pEAKIIUU.

N310XUT€ OCHOBHOW MPUHIMII METOJA KBA3UCTALMOHAPHBIX KOHIEHTPALUH.
JIns Kakux XMMHMYECKHX PEAKIHUW OH IMPUMEHSETCA M ¢ Kakou uenpro? Kakon
PEXKUM MPOTEKAHUS PEAKIIMU HA3bIBACTCS CTAlIMOHAPHBIM?

TEOPUU KUHETUKH, UEITHBIE 1 ®POTOXUMMNYECKHUE PEAKIINN

[IpuBenute ypaBHEHHUs Ul pacdyeTa KOHCTAHTBI CKOPOCTH M IPEAIKCIIOHEH-
UAIBHOTO MHOXKUTEIS AJ1s1 OUMOJIEKYJISIpPHOM peakinu « A+A-—TpPOayKThD) 10
Teopun akTUBHbIX coynapeHuil (TAC). Kakumu JgaHHBIMM HEOOXOIUMO
pacniosiarath Juist 3Toro pacuera? Kakoit nonpaBoyHbiii K03(h(ULIMEHT BBOAUTCS
B TEOPETUYECKOE YPaBHEHHUE JJIA COIVIACOBAHUS OIBITHBIX M PAaCCUUTAHHBIX B
pamkax TAC BenWYMH KOHCTaHTHI CKOPOCTH peakiuu?

N3n0KnTE€ OCHOBHBIE MOJIOKEHUS W ATAIbl BHIBOJA KHHETHYECKOTO YPaBHEHUS
JUIsL CKOPOCTH peakiuu 1o teopuu akTuBHBIX coyaapenuid (TAC). ITpuseaute
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YPAaBHEHHUSI TEOPUH ISl Clydas B3aWMOJECUCTBUS JBYX OJWHAKOBBIX MOJIEKYJ
(«€2ZA° — T[OpogyKTh») M HA30BUTE BXOIAIIME B HErO0 BEJIWYHUHBL
[IpenskcrnoHeHIUAIBHBIN MHOKUTENDL B pamkax TAC.

[lepeunciure OCHOBHBIE MOJOXKEHUS TeOpUM akTUBHBIX coynapenuit (TAC).
3anuIuTe YpPaBHEHUS, ONMUCHIBAIOIIME CKOPOCTh W KOHCTAaHTY CKOPOCTH
peakiMy MEXIy IABYMS Pa3HOPOJHBIMH 4YacTUllaMHu («A+B — mpomyKTsl») B
paMkax aaHHOW Teopun. HazoBuTe Bce HcmoJib3yemble BeluyuHbl. C Kakoi
uenpio B ypaBHeHHe TAC BBOJIUTCS MOMPABOUYHBIA MHOXKHUTEIb U KaKOBO €r0
TOJIKOBAaHHE?

OcHOBHbIE 3Tambl BBIBOJAA YPABHEHHS TEOPUHM AaKTUBHBIX COYIApPEHUMN.
KoHcranta ckopocTd OUMOJIEKYJISPHOM peakiuu, MPeaIKCIIOHEHIIUATbHBIN
MHOHTEIb, dHEeprus aktuBanuu. Crepuyeckuil (akTop, HEOOXOIUMOCThH €ro
BBEJICHUS B KHHETUYECKOE YPaBHEHUE TEOPUH.

OcoOeHHOCTH TPOTEKaHHs MOHOMOJIEKYJISIDHBIX pEakiuii B Ta30BOil (dase.
Mexanu3Mm akTuBaluMu. BriusiHue naBieHUs (KOHLEHTpAIMKM) Ha MOPSAI0K
MOHOMOJIEKYJISIpHOM peakuuu. Cxema JInnaemana.

Cxema Jlunaemana. [logcHuTe, NpU KakuX YCJIOBUAX PEAKIMUS PA3JIOXKEHUS B
razoBoi ¢aze Mpu TEPMUUECKOM MEXaHU3ME aKTUBAIIUU MPOTEKAET MO MEPBOMY
MOPSAJIKY .

MexaHn3M MOHOMOJIEKYJIIPHBIX peakiinii B ra3oBoil daze. [IpuurHa namMeHeHus
MOPSJIKA PEAKIIMU C MEPBOTO HA BTOPOM MPH MEPEXOJI€ OT BHICOKUX JABICHUH K
HU3KHUM J1aBJ€HUsAM peareHta. Cxema JImnaemana.

Jnst  peakiuu  pa3joKEHUS OPraHMYecKOro BellecTBa B Tra3oBoi  (ase,
MIPOUCXOISIIEH MO CXeMe «A — TPOIYKThI», OblJIa MCCIEA0BaHA 3aBUCUMOCTD
IIEpUOJIa TIOJIOBUHHOI'O MPEBPALLECHUS OT HAYaJIbHOIO MAPLHUATIBHOTO JaBJICHUS
(6apuanm: «OT HadadbHOM KOHIICHTPAIIMM») peareHTa NpHU MOCTOSIHHOU
temneparype. Okazanoch, 4TO NPH JOCTATOYHO BBICOKUX IABJICHHSIX BpeMs
MOJYNPEBPALICHUS HE 3aBUCUT OT HAYAIBHOTO MAPLUHUAIBLHOIO JaBJICHUS
(6apuanm: «OT HayaJdbHOW KOHIICHTpPAIIMW») peareHTa, TOTr/Aa KakK MpH MajbIxX
JABJICHUSIX H3MEHSETCSl OOpaTHO MPOMOPIMOHANBHO JABICHUIO (8apuanm:
«HAYAIBbHOW KOHIIEHTpaIuu»). O0BSCHUTE MEXaHU3M HaAOJIFOJaEMBbIX SIBJICHUH C
IMOMOIILIO0 cXeMEI JImHaemana.

Peakiium TepMUYECKOTO pa3J0KEHUSI HEKOTOPBIX OPraHUYECKHUX BEIIECTB B
ra3oBoil ¢asze SBJISIOTCS MOHOMOJICKYJSpHbIMU. OIHAKO OHM MPOTEKAIOT IO
MEPBOMY MOPSAKY JUIIb MPU CPEAHUX WIM BBICOKUX MAPUUATBHBIX JABICHUSX
peareHTa, TOTJa Kak NpU MajblX MNaplUHalbHBIX [IaBJICHUSX peareHTa
MOJYUHSIOTCS. KMHETUYECKUM 3aKOHOMEPHOCTSIM, XapaKTEPHBIM I PEaKUUn
BTOpOro mopsiaka. Kak OOBICHSIOTCS 3T JKCIEPUMEHTAJIbHBIC JAHHBIE C
UCIIOJIb30BaHuEM cxeMbl JInnaemMana?

OCHOBHbBIE TOJIOKEHUS TEOPUU MEPEXOJHOTO COCTOSHHS (AaKTMBUPOBAHHOIO
KoMmruiekca). OCHOBHBIE  CTaJAMM  MEXaHHW3Ma  XUMHUYECKOM  peakiuu
(kuHeTHYecKasi cxeMa). AKTHUBHPOBAaHHBIM KOMILIEKC. TepMoauHaMUuYecKas
dhopmMa OCHOBHOT'O YpaBHEHUS TEOPUH.

Teopusi mepexoTHOT0 COCTOSHUS (AaKTMBUPOBAHHOIO KOMILJIEKCA) — OCHOBHBIC
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nonokeHus. KuHeTtmyeckas cxeMa MPOTEKaHUs XHMHYECKOro Iporecca
COrJIaCHO TEOPHUHM MEPEXOJHOr0 cOCTOsIHUSA. OCHOBHOE ypaBHEHHE TEOpPUU B
TEPMOJIUHAMHUYECKOH (popme.

OCHOBHBIE TIOJIO)KEHUSI TEOPUH TEPEXOJHOIO COCTOSHUS, KHHETUYECKasl CXeMa
XAMHUYECKOM PEaKUrH, AaKTUBHUPOBAHHBIM KOMIUIEKC. TepMOJIUHAMHUYECKAs
dbopMa KHHETUYECKOTO YPaBHEHUS TEOPUH.

[TosicHUTE MOHATHS SHTAJIBINS AKTUBALMU U SHTPONUS aKTUBALMA XUMUYECKOU
peakuuu. B xakoil TeoOpuM KMHETUKH HCIOJIB3YIOTCS ATH BennunHbl? Kak u Ha
OCHOBE KaKHMX SKCIEPUMEHTAJIbHBIX JAHHBIX MOTYT OBITh PacCUUTaHbl 3THU
BenuuuHbI? [IpuBeanTe COOTBETCTBYIONIME PAcUETHBIE (POPMYJIBI JUJIS CIIydast
MOHOMOJIEKYJISIPHON  (8apuanm: «OUMOJIEKYJIIPHOI») XUMUUECKOW PEaKIuu B
UjcaTbHON Ta30BOH dase.

OcoOEHHOCTM KUHETMKA XHMHYECKMX pEaKIUil B JKUJIKHX pacTBOpax.
Knerounsrii s¢ddexr, yrouyHEHHas cxemMa MeXaHM3Ma MPOCTON peakIuu B
XKUJIKOM pPacTBOpEe, YUMThIBaKOIIas KiIeTOuHblM 3ddekr. Kiaccudukanms
peakiuii B KUJKUX pPacTBOpax IO JUMUTHUPYIOIIEH CTaaud, OCOOCHHOCTH
pEaKIHil B KaKJ0M KJIacce.

Oco0OEeHHOCTH KMHETHKHU peaklnii MeHIIyTKUHA B )KUJIKMX pacTBopax. BiusHue
BHJIa paJMKaJa WM aTOMa TajJloreHa Ha CKOpPOCTh peakuuu MEHIIyTKHHA B
OJIHOM U TOM € pacTBOpUTEse. BiusHUe pacTBOPUTEIS HA CKOPOCTh PEAKLUU
JAHHOTO KJIacca IPH MPOYMX PABHBIX YCIOBUSX.

Oco0eHHOCTH KMHETUKN XUMUYECKUX PEAKIHNM B KUAKUX pacTBopax. Ilepsoe u
BTOpOoe YypaBHeHMsI bpeHncrena—breppyma (BbIBOJ M aHalu3, OCOOEHHOCTH
MIPUMEHEHUS).

BimsiHue cosbBaTalliy Ha SHEPTUIO AKTUBALMU MEIUIEHHBIX PEAKIIMN B KUIKUX
pactBopax. IlpuBenure aHanu3 BIAUSHUS COJIBBATALIMM C HCIOJb30BAHUEM
nepBoro ypasHenust bpencrena—breppyma. OTBeT NosCHUTE rpapuKaMH.
Oco0eHHOCTH KMHETUKH MOHHBIX PEaKlMii B pa30aBIE€HHBIX BOJHBIX pacTBOpaXx.
VYpaBuenne bpeHcrena—breppyma. BimsiHue HMOHHOM CUIbBI pacTBOpa Ha
CKOPOCTh peakuuu Mexay uoHamu. KM300pa3ute cxeMaTtuyecku rpauk

saBucuMmoct Igk = f(\/1) o ciaydas peakiMyu MKy HOHAMH Pa3HOTO 3HAKA.
BnusiHne MOHHOM CHJIBI HA KOHCTaHTY CKOPOCTH PEAKIHUH MEXIYy HNOHAMU B
pa30aBIEHHOM >KUJIKOM pacTtBope. YpaBHeHue bpencreaa-beeppyma, ero
rpaduueckoe MpeAcTaBiICHUE U MPEAeIbl TPUMEHUMOCTH.

Kakne peakumm Ha3pIBalOTCS LENHbBIMA? B yeM 3akirodyaeTcs pas3inydue
MEXAaHU3MOB HEPA3BETBJICHHOW M Pa3BETBICHHOM LENMHBIX peakuuii? HazoBure
OCHOBHBIE€ CTaJMM HEPA3BETBICHHOM LIEMMHOW peakuuu. [lomyunTe KMHETHUEC-
KO€ YpPaBHEHHE I JAHHOI'O THUIIA LEMHOM PEakIUu B CIydae KBaAPaTUYHOIO
oOphIBa 1IeT B 00bEME CMECH.

Ha3zoBuTe OCHOBHBIE CTaJuM HEPA3BETBICHHOM LENMHOW peakuuu. Jlanrte
ONPEAEIEHUS] MOHATUM «3BEHO LIENW» M «CPEOHSAS UIMHA LEMW». YKAXKUTE
OCHOBHBIE MEXaHU3MbI OOPBIBA IICTIH.

HepasBeTBieHHbIC II€TTHBIC PEAKIMH, WX OCHOBHBIE CTaJlH, OCOOCHHOCTH
MexaHn3Ma. KnHeTnueckoe ypaBHEHHE HEPA3BETBIEHHON LIEMHOW PEAaKIUU MPH
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JUHEHHOM OOpBIBE 1IeTH (HA IPUMEDPE).

CyniecTByOT J1Ba OCHOBHBIX MEXaHHW3Ma OOpbIBa LIENU B Cilydyae LEMHOU
peakiuu B ra3oBoil (aze. HazoBuTe 5TM MeXaHU3MBI M TOSICHUTE Kak
U3MEHSETCSl BEPOATHOCTh OOpBIBA LIETIH B COOTBETCTBUM C KAXKIBIM U3 HUX IPH
YBEIUYEHUH: a) OOIIEro JaBJEHUS ra3oBOil cMecH; 0) pa3MepoB BHYTPEHHETO
MIPOCTPAHCTBA PEAKIIMOHHOTO COCY/a.

[TosicHUTE CMBICTT MOHATHI «JTMHEHHBIA OOPBIB LICTIH» U «KBaJAPATUIHBIN 0OpHIB
uenu». M3Mensercs nu (M eciu Aa, TO Kak?) BEpOATHOCTh OOphIBa IIENH B
KQKJIOM U3 JIByX Ha3BaHHBIX MEXaHU3MOB C YBEJIMYECHUEM a) OOILIETOo JIaBJICHUs
ra3zoBoii cmecu, 0) pa3MepoB PEaKIIMOHHOTO cocyia?

B uéMm 3akiogaercs MeTO/I KBa3UCTAIMOHAPHBIX KOHLIEHTpauii boaeHmrelina?
JIns KakuxX XMMHYECKHMX PEAaKUUd OH NpHUMEHSeTCs M ¢ Kakod uensto? Ilpu
KAKOM yCJIOBUM CIIPABEJIMBBI BBIBOJIBI, IIOJIy4aE€MBIE C €r0 IIOMOIIBIO?
OCHOBHBIE CTaAWM HEPA3BETBICHHOW LENMHOM peakuuu. Paccmorpure Ha
KOHKpPETHOM npumepe. Jaite onpeaeneHus MOHITUNA «3BEHO LIENW» U «JJIMHA
uenm». Kakue naHHble HEOOXOIMMBI UIsl HAXOXKIACHUS CPEAHEH MJIMHBI LEenu
pU NPAMOM (POTOXHUMHYECKOM MHULIMMPOBAHUU?

Pa3BeTBnEHHBIE LIETIHBIE peakMu B ra3oBoi (ase. [IpeaenbHble sSBIEHUS TpH
MPOTEKaHUU PA3BETBJICHHBIX IEMHBIX peakiuil. Bepxuuil (mepBblil) U HUKHUAN
(BTOpOI1) mpezensl B3pbIBa (BOCIIAMEHEHMSI), X 3aBHCUMOCTbh OT Pa3IUYHbIX
(bakTopoB.

Pa3BeTBiieHHBIE 1IETIHBIE peakUWW B Ta30Bod (a3e, OCHOBHBIE CTaJUU.
DKCIEepUMEHTAJIbHBIEC MPU3HAKK LEMHbIX peakunid. Kakue BHENIHUE NpU3HAKU
IIO3BOJIAKOT CHEJIaTh BBIBOJ O TOM, YTO H3y4yaeMas pPEakUus OTHOCUTCA K
KATETOPUHU PA3BETBIICHHBIX IEMHBIX PEAKIUN?

3aBUCUMOCTh CKOPOCTH PAa3BETBJIECHHON MLENMHOW Tra30(a3HOW peakuuud OT
JaBJeHUs. YKaXuTe 00JIacTh JABJICHHM, B KOTOPOl pa3BETBJICHHAs LIETHAS
peakuusi pa3BUBAETCA CO CKOPOCThIO B3pbiBa. Uem OOBSCHSAETCS Haaudue
HIDKHETO W BEPXHETO MPENEIIOB BOCIUIAMEHEHMS IS Pa3BETBICHHOM LEMHOU
peakuuu. OT Kakux aKTOPOB 3aBUCAT YKA3aHHbIE MTPEAECIIbI?

C yeM CBfI3aHO HAJIMYME HWKHETO M BEPXHErO IPEIEIOB HABJIECHUS, MEXKIY
KOTOPBIMU pa3BEeTBIICHHAsl LieMHas razoasHas peakuus pa3BUBACTCS CO
CKOPOCTBIO B3pbIBa? OT KakuX (PaAKTOPOB 3aBUCST MPEIEIbI BOCIIIIAMEHEHHUS?
[losicHuTE Kak 3aBHUCAT OT TEMIIEPATYpPbl BEPXHUM W HWXKHUW MPEHEIBI
BOCIUIAMEHEHUs PAa3BETBJICHHOM LIEMHOM peakuuu. [IpuBenure COOTBETCTBY-
IOUIYI0 TpaUuecKyl0 3aBUCHMOCTb. UYTO O03HA4aeT TEPMHUH «IIOJIYOCTPOB
BOCILIAMEHEHUSD» ?

UTo Takoe «moJIyOCTPOB BOCIJIAaMEHEHHUs»? I KakuX XMMUYECKUX PEaKIUM
UCIIOJIBb3YETCS 3TO MOHATHE? XapaKTep 3aBUCUMOCTH MPEAETIOB BOCIUIAMEHEHUS
(B3ppiBa) OT Temmeparypbl. OTBET MNPOMIUIIOCTPUPYUTE COOTBETCTBYIOIIMM
rpadukom u naiite Heooxoaumbie nosicienus. Kakue pakTopbl ¥ Kak BIUSIOT Ha
peaensl B3pbiBa?

Pa3BeTBNEeHHbIE LENHBIE PEAKIMU, OCHOBHBIE CTaauM. ['paduK 3aBUCUMOCTH
CKOPOCTH peakuuu OT oOmiero naasieHus. llpenensl B3pbiBa, «IOJIyOCTPOB
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BOCIUIAMEHEHUS.

Bimsinue naBneHus Ha CKOPOCTh PA3BETBICHHOM ILIENMHOM PEAKLNH, MPEIEIIbI
B3pbiBa. Kakue W3 mepeyucieHHbIX HIDKEe (PakTOpoB (yBEIHMYCHHE pa3Mepa
cocyJia, 3al0JIHEHHE COCYy/la CTEKJIIHHBIMU IIapUKaMU, 100aBJIE€HUE UHEPTHOIO
ra3a) U Kak BIUSIOT Ha BTOPOW Mpezen B3pbIiBa razoasHoil HEmHOW peakiHu.
JlaiiTe 000CHOBAHHBIN OTBET.

Hcnonp30BaHne MTPUHINIIA HE3AaBUCUMOCTH MPOTEKAHUS AJIEMEHTAPHBIX CTaauil
M METoJAa KBAa3UCTAMOHAPHBIX KOHLEHTpAUWW ISl KUHETUYECKOTO aHalu3a
CJIOKHBIX XMMUYECKHX peakiui. PaccMoTpuTe NpUMEHEHUE ATUX METOAOB IS
MOJYYEHHUS] KUHETUYECKOTO YPaBHEHHS HEPA3BETBJICHHON LEMHOW pEakKlHH,
HaIpuMep, PEAKIMU CUHTE3a XJIOPUCTOTO BOJOPOIA.

Kuneruka dotoxummueckux peakiuii. HazoBuTe ycioBus, mpu KOTOPBHIX HE
nenHas (OToXHMMHYECKash peakuus pas3IoKEeHHs BELIECTBAa IPOTEKAeT II0
HYJIEBOMY HOPAJIKY, IO IepBOMY NopsaKy. [IpuBeaure o60cHOBaHKE OTBETA.
Kunernka goroxumuueckux peakuuid. B kakux npenenax u3MeHseTcsl MOPsI0K
(GOTOXMMHUYECKON pEeaklMM pa3lIoKEHUs! BEIIECTBA, HE SBISIOLICHCS LEMHOU?
[IpuBenquTe U  OOOCHYHTE€ KHHETHUYECKHE YpaBHEHUS JMJII  CKOPOCTH
(hOTOXMMHUYECKON PEAKIMU TPU MAJIOM M BBICOKOW KOHILIEHTPAllMU PETreHTA.
®OoTOXMMUYECKHE peaKkUuu. 3akoHbl QoroxuMuu. KBaHTOBBIA  BBIXOA
($OTOXMMHUUYECKOH peaklinu, OObsICHEHHE €r0 BO3MOXKHBIX 3HAUEHUII.

Bapuantsl crtaauu 3apokaeHMs Ilend B ra3o(a3HbIX LEMHBIX peaKIusax
(nmpumepsl). POoTOCEHCUOMITH3AITHS.

Karanuz (ompenenenue), Buibl Karaau3a. AKTUBHOCTb M CEJIEKTUBHOCTb
Karanu3aropa. Ha kxakue mapaMmeTrpbl XMMHYECKOW PEaKkUHWH BIIAAET IPUCYT-
CTBHE KaTanm3aTopa? BO3MOKHO JM C MCIOIB30BaHUEM MOAXOMSIIETO KaTalH-
3aTOpa yBEJIMYUTh PABHOBECHBIN BBIXOJI MPOAYKTA EAUHCTBEHHON PEAKIINM ?
OcCOOEHHOCTH CIMTHOM CXEeMbl MEXaHHM3Ma KaTaJUTUYeCKOro mpolecca —
CTaJuy, KHHETUYECKOE YPaBHEHUE, THarpaMMa SHEPTHUH.

OcoOeHHOCTH CTaaUWHONW CXEMbl MEXaHHW3Ma KaTaJUTHYECKOro mpolecca —
CTaJiMM, KHHETUYECKOE YPaBHEHUE, TUarpaMmma 3Hepruu (pacCMOTPUTE BapUaHT
Appenuyca).

OcoOeHHOCTH CTaguHHOM CXEeMbl MEXaHHW3Ma KaTaJlUTUYECKOro Ipolecca —
CTaJINM, KHHETUYECKOE YPAaBHEHHE, THarpaMmma dHEepruu (pacCMOTPUTE BapUAHT
Bant-T'odda).

KucnoTHo-oCHOBHOM KaTanu3, KaTaiuTudeckue Kodh@GuiueHTsl. BapuaHThl
KHMCJIOTHO-OCHOBHOTI'O KaTajin3a. BpIBO KNHETUYECKOIO YPAaBHEHUS HA IIPUMEPE
OJIHOTO U3 MEXaHU3MOB KaTaJIUTUYECKOU PEaKLUU.

depmeHTaTuBHBIN  KaTanu3. OO0OmIEHHAsT cxeMa MexaHu3Mma IMpolecca.
YpaBaenue Muxasnrca—MeHTeH, ero nuHeapusanusa. Koncranra Muxasnuca u
4HUCJI0 000pOTOB (pepMeHTa.

OCHOBHBIC TPUHIIMIBI, OOBICHSIONINE KAaTAIUTUUYECKYI0 aKTUBHOCTH (10 A.A.
bananguny). IlosicHuTe Ha npUMEpax peakUuu pas3IoKEHUs HTaHoJa Ha
TBEPABIX Katanmuzaropax Cu unu Al,Os.

OCHOBHBIE CTaJIMU T€TEPOTreHHOro Mpolecca «TBEpAas pa3za—Ta3», BOZMOKHBIE
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oOnactu ero mporekanus. Bupg rpaduxa B AppeHHYCOBBIX KOOpPAMHATaX B
clly4ae U3MEHEHHUsI IMMUTHUPYIOUIEH CTaluy MPOoLiEcca C POCTOM TEMITEPATYPHI.

190. OcHOBHBIE CTaMH TIE€TEPOr€HHO-KATAJTUTUUYECKOTO IMpOILEcca, BO3MOXKHbBIC
00J1aCTH €T0 MPOTEKaHMs. 3aKOH JEHCTBYIONTUX MTOBEPXHOCTEH.



