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TUIIOBAS ITPOI'PAMMA

«@N3NYECKASA XUMMS»

BBEJAEHHWE
IIpenver u cocTaBHble 9acTH (usudeckod xumun. OCHOBHBIC OTallbl PasBATHS
dusMdgecko XMMHH KaK COBPEMEHHOH  TEOPETHYECKOM OCHOBBI ~ XUMHH. Mertosel
TEPMOJIMHAMHUKY, KAHETHKH M KBAaHTOBOW XWUMHHU B OINMCAHAH XUMHYCCKHX sBieHud. Pob
MOTySMITHPHIECKUX 3aKOHOMEPHOCTEN B TEOPHH XHMHH.

OCHOBBI XUMHUYECKOW TEPMOANHAMHUKHA

MaKpOCKONIMYeCK)e CHCTEMBl M TEPMOJWHAMAYCCKUHA METON HX  OIHMCAHHA.
TepMudeckoe paBHOBECHE CHCTEMBL TepMOIMHAMHYECKHC IEPEMEHHBIC. Temneparypa.
HTeHCHBHBIE ¥ OSKCTEHCHBHEIE BeauumHbl OOparuMele M HeoOpaTHMbIE IIPOLECCH M HX
CBOMCTBA, YpaBHEHHs COCTOAHMS. YPaBHEHHE COCTOSHHS WICANBHOrO rasa, rasa BaH-mep-
Baansca. TeopeMa 0 COOTBETCTBEHHBIX COCTOSHHUAX M 00mas npodiemMa ypaBHEHHA COCTONHHUS.
BupualibHbIe ypaBHEHHUS COCTOAHUS,

Temnora u paGoTsl pasmrdHoro poxa. Pabora pacmupenus Ui pasIuYHBIX MTPOLECCOB.
[lepBblif 3aKOH TEPMOJMHAMAKH. BHYTPEHHsA JHEPrus. OHTANBIUL. 3aKOH l'ecca m ero
cresicTeus. CTAHAAPTHEIC COCTOSHYS W CTAHIApPTHEIC TETJIOTHI XMMUYECKUX peakuui. TermmoTa
cropanus. Temnoter 06pasoBanms. 3aBHCHMOCTD TEIUIOBOIO P (eKTa peakiuu OT TEMIEPaTypsl.
dopmyna Kupxropda. 3aBHCHMOCTH TEIUIOEMKOCTH OT TEMICPAaTyphl M PacueThl TETIOBBIX
>pdextoB peakumit. TabmuMumel CTaHIAPTHBIX —TEPMOAMHAMHYECKMX — BOIMYHH M HX
HCIIONB30BaHME B TEPMOIHHAMUIECKHX pacyeTax.

Bropoil 3aKOH TEPMOIMHAMHKA H €ro pasiudybsle (OPMYTMPOBKH. OHTPOIHA.
VpaBHeHHE BTOPOTO Hadana TEPMOIMHAMHKA s OOpaTMMBIX K HEOOPAaTHMBIX IPOLECCOB.
HexommencupoBarHas Terora Kiaysuyca u paboTa, IIOTEpsHHas B HEOOPATHMOM MPOLECCE.
O6ocHOBaHKE BTOPOTO Hauana TepmojuHamukn. Teopema Kapuo — Kiaysuyca. Pasmuunble
IKaJTB TEMIIePaTyP.

DHTpomus KaK (yHKIUS cOCTOSHHUS. V3MeHeHne SHTPONUHU IIPH Pa3THYHBIX MPoneccax.
V3MeHeHWe  SHTPONMM  HM30JMPOBAHHBIX  IIPOLECCOB ¥ HANpaBICHHE  Iporecca.
dynnamenTanbHble  ypaBHeHHS — ['mbG0ca.  XapaKTepuCTHYECKHE bysknun.  OHeprus
[MempMronbia, sHeprus [ub6ca W uX cBoicTBa. YpapHeHHs Makcsea. Vcronp3oBaHue
ypaBHeHus MakcBesia /Ulst BRIBOA@ Pa3IIHBIX TePMOJIMHAMAUYCCKUX COOTHOIICHUH.

CBSI3p MLy KaTOPHYCCKHMHM M TEPMOIMHAMMUYECKHMH IEPEMEHHBIMHA. MeTolIp!
BBIUKUCIIEHNS DHTPOIUHM, BHYTPEHHEH JHEPIUH, SHTANBIMH, SHEPruH ['elbMronbla ¥ SHEPTHH
I'u66ca. YCIoBHS pPAaBHOBECHS M KDPHTEPHM CAMONPOU3BOJILHOIO TPOTEKAHMA IIPOLECCOB,
BBEIp@KEHHBIE Yepe3 XapaKTePHCTHIECKHE (PYHKIHH.

Vpasrernne I'u66ca-I"esMrobna u ero pois B Xxumuu, Pabota u TeIuoTa XHMIIECKOro
mpoliecca.

XuUMAYECKHAe MOTEHIMANIB], UX ONpE/IENieHne, BEIYUCICHHE H CBOHCTBA. Pasnosecue 6
none enewtnux cuin. Ilonnvie nomenyucmyul, XUMHUYECKMH TNOTEHLIHAN HOCAILHOIO H
HEUICATPHOTO TIa30B. MeToja JeTydecTH. Pa3nmudHble METOABI BBIUHCICHUS JIETYYECTH W3
OIBITHBIX NaHHBIX.

PACTBOPBIL. ®A30BBIE PABHOBECHA
PacTBOpB! PasjMYHBIX KJIACCOB. PasmuYHble CIOCOOBI BBIPAKCHHS COCTaBa PacTBOpA.
CMecH WOealbHBIX Ta3oB. TepMOOMHAMHYECKHE CBOMCTBAa Tra3oBBIX cMeced. MieanmpHbie
pacTBOPEI B PA3JMYHBIX arperaTHBIX COCTOSHMAX M 00IIee yCIOBHE HICATLHOCTH PacTBOPOB.
JIaBjieAre HACHIIEHHOTO Iapa JKUIKHX PacTBOPOB. 3akoH Payid M ero TepMOAMHAMUYCCKHI



BBIBOL. eWIeanbHEIE DACTBOPHI M KX CBOMCTBA. MeTON aKTHBHOCTEH. KosddurmenTs!
AKTUBHOCTH M UX OIpEIeIeHUE 110 NapIuaIbHEIM JaBJIeHHSIM KOMIOHEHT.

CraHzapTHBIE COCTOSHHUS IIPH ONPENEIECHHM XUMHYECKAX [OTCHIMATIOB KOMIIOHEHT.
CumMeTpuyHas ¥ HECHMMETPHYHAS CHCTEMBI OTCHETA.

KoJuMraTWBHBIE CBOWCTBA pacTBOpOB. [VI3MeHeHHMe TeMIEpaTypsl 3aTBEPACBAHUS
pasIMUHEIX PacTBOPoB. Kpuockommueckwi Meron. 30HHAS TIaBKA M €€ [IPAKTHICCKHC
npuMenenns. OCMOTHYECKHE SBIEHWUs, Y PaBHEHHS Bant-T'odda, ero TepMOAUHAMAYECKAH
BBIBOJ ¥ 06acTh IprMernMocTH. Of1ee pacCMOTPEHHE KOJUTUTaTHHBIX CBOHCTB PaCTBOPOB.

Tepmouramuyeckas knaccubukarus pacTBOpoB. OYHKIMI CMEIIEHHA I HACATBHBIX i
HeHICaNbHBIX PACcTBOPOB. [IpefienbHO pa3baBlIeHHbIE PACTBOPEL, aTePMAJBbHEIE, PErYILAPHEIE,
CTPOTO peryisipHbIe PaCTBOPHI M HX CBOWCTBA.

[lapuuanbHble MONBHBIE BENMYHHBI U WX OIPCICICHUC M3 ONBITHBIX JAHHBIX JULA
GuHApHEIX cucTeM. YpaBHeHus ['u66ca-/lorema.

PaBHOBECHE JKHMIKOCTB-IIAP B JBYXKOMIIOHEHTHBIX CHCTeMaX. PaBHOBECHBIE COCTaBHI
mapa W JKUOKOCTH. Pasyiwdmble BHIBI AUATpaMM COCTOSHUS. 3akonsl | mOOca-KoHoBamoga.
Pas/ie/ieHue BEIIECTB ITyTeM ePErOHKH. A3€OTPOIIHBIE CMECH M HX CBOWCTBA.

I'ereporennsie cucteMsl. [lonsaTre Gaspl, KOMIOHEHTa, CTENCHH cBo6op1. [IpaBumo da3s
['uG6c¢a u ero BLIBO/L.

OJHOKOMTIOHEHTHEIE CHCTEMBL JlMarpaMMbl COCTOSIHHS BOJIEL Ccepsl, Qocdopa u
yriaepona. DasoBble NEPEXOIBl IEPBOTO poja. YPaBHCHHE Knamettpona-Knaysuyca u ero
pUMEHEHHE K PasaudHbM (a3oBbIM IEpeXonaM IEpBOTO Poja. da3oBBIe TIEPeX0/Ibl BTOPOTO
pona. Ypasuerus Opendecra.

JIBYXKOMITOHEHTHBIE CHCTEMBI. PasiudHble AarpaMMBl COCTOSHUS JIBYXKOMIIOHCHTHBIX
CHCTEM W WX aHaln3 Ha ocHoBe TpaBwia (a3. TPeXKOMIIOHEHTHBIE CHCTEMBL TpeyroibHUK
['u66¢a. JlnarpaMMbl TIIIaBKOCTH TPEXKOMIIOHEHTHBIX CUCTEM.

XUMWYECKHUE U AJICOPBITMOHHBIE PABHOBECHSI

3aKoH NeHcTBUS Macc. VICTOPHSA €ro OTKPHITHA W COBPEMEHHAs TPaKTOBKA. PasiudHbIC
BUJIB] KOHCTAHT DaBHOBECHS M CB3b MEXJIy HHMH. XWMHUYECKas NepeMeHHasd. XUMHIECKOe
DABHOBECHE B MIEATBHBIX M HEHACANBHBIX cucTemaX. TepMOIMHAMHHYECKHH BBIBOJ 3aKOHA
neicTBUS Macc.

Usotepma Bant-Todda. Wsmenenne sHeprum ['mb6ca w sHeprum I'enmpMmronbra mpH
XAMAYecKoll peakiuu. TepMOpMHAMHMYECKas TPAaKTOBKA MOHATHS O XHMHUYECKOM CPOJCTBE.
[Tpuamun Beptiio # 061acTs ero NPUMEHUMOCTH. PacyeTbl KOHCTAHT PaBHOBECHS XUMHYCCKHX
peakiuil ¢ WCIOb30BaHMeM TabIMIl CTAHAAPTHBIX 3HAYCHHWH TEPMOIMHAMIICCKUX (DyHKIHMH.
[Tpusenennas sHeprus ['nb66ca 1 ee HCIONB30BAHKUE LT PACUCTOB XMMHICCKUX pPaBHOBECHIA.

PacueTs! BBIXOZA TNPOTYKTOB XMMHYECKHX pEaKuuil pasIMuHbIX THIOB. BBIXOIBI
IIPOJIYKTOB TIPH COBMECTHOM IIPOTEKAHHWH HECKOJBKAX XUMHYCCKHX PEaKIHi. 3aBUCUMOCTH
KOHCTAHT pPABHOBECHS OT TEMIeparypel. YpaBHeHHs H300apbl H M30XOPBI PEAKIAA HX
TePMOMHAMHEYECKYH BBIBO, VCIIONB30BAHAC PA3MHIHBIX MPUOTHKEHAN Il TEMIOSMKOCTEH
pearcHTOB IpH pacyeTax XHMHYECKMX pPaBHOBECHH NP pasiMYHBIX TEMIEpaTypax.
['eTeporeHHbIe XUMHIECKHE PABHOBECHS U OCOOEHHOCTH HX TEPMOIMHAMUYECKOTO ONHCAHHS.

Snenus ancopOruun. AmcopGent. Amcopbar. CTpyKTypa MOBEPXHOCTH M IIOPHCTOCTH
ancopbenta. Bua azcopbumm. JlokammsoBaHHas M JeNOKalM30BaHHas — ancopOmus.
MOHOMOJEKY/SIPHAS. ¥ TIOMUMOJNEKYNsIpHast ancopouus. V3oTepMel H m300apsl ancopOuum.
Vpapuenne I'enpu. KoHcranTa ancopGLUMOHHOTrO paBHOBecHs. YpaBHeHue JIeHTMIopa, ero
TepMOIMHAMMYECKUI BBIBOZA W YCIOBHS TPUMEHMMOCTH. AJCOPOIMS W3  PAcTBOPOB.
I'u66coBcKas afcopOus.

[MonmMonekynspHas amcopbuus, ee NpuOIMKEHHOe omucaHue MeronoMm bpynayspa-
Smera-Temnepa (BOT). Wcnonszosanme ypasHenus bOT s onpeneneHds NOBEPXHOCTH
azcopOeHTOB.



JIEMEHTBI CTATHCTHYECKO TEPMOJIAUHAMUKH

MexaHHYeCKOe OINMCaHHE MOJEKyIsapHo# cucreMbl. PaszoBpie ['- ¥ -TIpOCTpaHCTBA.
@ynkius pacnpeneneHus Maxcsemna-bonpumana. Ee wemonk3oBaEHe UL BRMUCICHHS
CpemHUX CKOPOCTEH M SHEPTHH MOJICKYJI B HICANBHBIX rasax.

CraTHCTHYECKHE CPETHHUE 3HAYCHUsS MAKPOCKOIIYeCKHX BemuunH. Ancambmu ['mb6ca.
Meron ¢yHKIUE pacupeleleHus I KaHOHHYECKOTO M MaKpOKaHOHHYECKOro arcaM0Iie.
OCHOBHBIE TIOCTYNATHI CTATHCTHYECKOH TEPMOTHHAMHUKH

Kanouwdeckas (yskius pacmnpenenesns [u66ca. Cymma TIO0 COCTOSHHAM KaK
cTaTMCTUUECKas XapakTepucTHueckas GyHkiusa. CTaTHCTHYECKHE BBIPAKEHHA VIS OCHOBHBIX
TEPMOIMHAMAYECKUX QYHKIMH — BHYTPEHHEH SHEPrUM, 3HTPOIHMH, SHEPIUH ['enbMronena u
snepruu ['m66ca. CraTuerndeckue pacaerst suTpornnu. Gopmyna BombimMana. [Tocrynar ITnanka
U abcolrroTHA SHTPOTTHSL.

MonekyjsipHas CyMMa IO COCTOAHUSM W CyMMa IO COCTOSHHAM MaKpOCKOIIHYECKOH
cucremsl. [locTymaTenbHas cymma M0 cocTosHHAM. COCTaBILIIONIHE SHTPOIHH, BHYTpEHHEH
SHEPTHU W TEeIUIOEMKOCTH, OOYCIIOBJIEHHBIE IOCTYNATEIbHBIM ABHKCHHCM. ®opmyna 3akypa-
Terpone.

BparmarenpHas cyMMa II0 COCTOSHHSM I JKECTKOTO POTAaTopa. CocraBsiromue (i
BHYTpEHHEH SHEPIHH, TEITIOEMKOCTH, SHTPONHH, OOYCIOBICHHbIE BPAIIATEIBHBM ABUKCHHCM.
OpTo- ¥ HapaBoJOPOJL ¥ NX TEPMOIMHAMUYECKHE CBOACTBA. [ «3amopaxcusanue »epauamenbHol
cmenenu c60600v. na npumepe Hz 3asucumocmv epawamenvroi mennoemkocmu Hz om
memnepamypel.  3amopmodicenHoe 6pawjenue 6 MHO20QMOMHLIX MONEKYrax U cymmd no
COCTMOSHUAM ONiSl 3AMOPMOICEHH020 BPALYEHUSL |

Konebarenphas cymMmMa II0 COCTOSHHSAM JUId TapMOHUYECKOr0  OCHMIUIATOPA.
CocTaBisiolye BHYTpeHHeH JHEPIHH, TEINIOEMKOCTH W  OHTPOIHH, OOYCIIOBJICHHBIE
KOe6aTebHBIM BHKEHUEM. «3aMOpOXKEHHBIE» KolebaTenbHble CTENEeHH CBOOOABI M HX
CBOMCTBA.

Pacuer KOHCTAaHT pPaBHOBECHS XWMHYECKHX DEaKkIUd B HMICAILHBIX TIa3ax METOI0M
CTATUCTHYECKON TEPMOIHHAMUKH.

Mexmonekyisipable  B3aumopeiicteua. CTaTMcTHUeCKas TEPMOAMHAMHMKA PpEAllbHBIX
cucteM. KoH(QUrypauroHHEIA HHTErPAT [Vl pealbHOTO rasa.

Toueunsle fe(eKTH KPUCTAUIMYECKUX PENIeToK. Bakancuu. Mex10y3eIbHbIC YaCTHIIBL.
PaBHOBeCHbIE W HepaBHOBecHbIE AeeKTH pemerok. MeToj HambOJIBINEro CIaraéMoro IpH
BBIYMCIIGHHH CYMMBI 110 COCTOSHUSIM JUI KPUCTAVIOB C PA3NAYHBIMH BHIaMM TOYEYHBIX
nedexroB. HecTeXiHoMeTpUIeCKHE COETUHEHNS ¥ UX TePMOIMHAMUYECKOE ONUCAHHE.

3JIEMEHTBI JIMHEMHOW TEPMOJIUHAMUKA HEOBPATUMBIX ITPOIIECCOB

Onwcanwe HEOOpaTMMBIX  IpolleccoB B TepMonuHamuke. [loToxm.  CHiisL
DeHOMEHOJIOTHYECKHE 3aKOHBI Ul CKOpOCTe# mpoueccoB. OTKPBITEIE W 3aKPBITBIE CHCTEMEL
HeoGparuMble MPOLECCH W IIPOM3BOCTBO SHTPONWH. 3aBHCHMOCTE CKOPOCTH IPOU3BOJICTBA
SHTpOnMH OT 00OOIIEHHBIX NMOTOKOB ¥ Cuil. CTaluHOHApHOE COCTOSHHME CHCTEMBI M TEopema
[TpuroxuHa.

[TOTOKH IIPH COBMECTHOM BO3ACHCTBHU HECKONMBKMX CHI. COOTHOIICHUS B3aUMHOCTH
Omzarepa ¥ HUX TPUMEHCHHS B JMHCHHOH TEpPMOIMHAMUKE HEOOPATHMBIX IIPOIECCOB.
Tepmomuddysus. Vpasuenne UYermena-Ouckora. Koshoumment tepmonuddysuu u  ero
onpejieleHre Ha OIIBITE.

XUMHUYECKAS KHHETUKA
XuMudeckas KHHETHKA — HAyKA O CKOPOCTSX M MEXaHM3MaX XHMHYECKHX PEaKIwmil.
HecooTBeTCTBHE MEXaHM3MOB pEakIMil ¥ WX CTEXHOMETPHUECKHX YpaBHEHHH. MexaHmMm
pasnoxenus N20, N20s curresa HBr u HI.



OCHOBHBIE TIOHATHS XUMHYeCKOM KuHeTuku. OImpefencHue CKOPOCTH pPEaKIUH.
Kunernueckue Kpupble. Kunernueckue ypapHeHHs. OmnpejelieHHe KOHCTAHTBI CKOPOCTH H
MOpsAIKa peakiuy. Peaknuy nepeMeHHOro MOpska U H3MEHEHHEe MOpAJKa B XO/IC PEaKIuK Ha
prMepe peakuuu obpasosanus HBr. MoseKynsapHOCTb 3JIEMEHTaPHBIX PEAKIHH.

KuHeTHYecKuit 3aKoH AeHCTBHS Macc W obnacTh ero mpuMeHEMocTH. CocCTaBlieHHE
KMHETHYECKUX YpaBHEHHMil I M3BECTHOrO MexaHW3Ma peaknuu. [Ipsmas u oOparHas 3anaqnd
XAMWYECKOM KUHETHKH. 3aBHCHMOCTh KOHCTAHTBI CKOPOCTH OT TEMIIEpPaTyphl. Y paBHEHHE
Appennyca. «DbbekTHBHAS» U «MCTHHHAA) SHEPIUH aKTHBAIHH.

Heobpatumble peakidd [EpBOro, BTOPOr0 H TPEThEro HOPAmKoB. Ompenenenue
KOHCTAHT CKOPOCTH W3 OIBITHBIX IHaHHBIX. METOMIBI ONpE/IE/ICHU MOPAAKa PeaKklHyd H BHIA
KUHETHYECKOTO YPaBHEHH.

Croxuble peaknuy. [IpUHIMII HE3aBECHMOCTH SIEMEHTApHBIX CTagud. MeTomsr
COCTABJICHWS KHHETHYECKHX ypaBHeHui. OGpaTiMble peakiuy IepBoro nopsaka. OnpeneneHue
3IeMEHTapHBIX KOHCTAHT W3 ONBITHBIX AaHHBX. Ilapamnensreie peakiuu. [locimenoBarenpHble
peaxiuu Ha TIpUMepe JBYX He0OPaTUMBIX PeaKiuii IIepBOro mopsaKa.

KuneTnueckuil aHaIu3 IPOIECCOB, MPOTEKAIOIHUX depe3 00pa3oBaHue MPOMEKYTOIHBIX
MIPOMYKTOB. [IpHHIKI KBa3HCTAIMOHAPHOCTH bojeHmTenHa ¥ 00NacTe €ro NMPUMEHHMOCTH.
[IprMeHeHre TIPUHITANA CTAMOHAPHOCTH JUISl BEIYHCICHHASA HAYalbHON CKOPOCTH IOMOTEHHOM
KATAIMTAYCCKOM PeakIMy ¢ y4acTHeM OIHOro pearenta. YpaBHeHHe Muxasmmca — MeHTIH.
Ompe/ieieHie KMHETHMYECKHX MOCTOSHHBIX TOTO YPaBHEHMs M3 ONLITHBIX MaHHBIX. Kunemuxa
KAMATUMU4eckux peakyuti ¢ KOHKYPEHMHbIM U HEKOHKYDEHMHBIM UHSUOUDOBAHUEM.

IlemHple  peakumu. OJEMEHTapHBIE IPOLECCHl  BO3HHKHOBEHMS, IPOJOIDKECHHU,
passeTBieHuss M oOppBa Iemed. JlnmEa nemw. PasjiuuHele METOAB! pacdeTa CKOPOCTH
HEpa3BETBIIEHHBIX NEMHBIX peakiuil. [IpuMeHenue MeTo/a CTAIMOHAPHOCTH UL COCTAaBICHUA
KHHETHYECKUX YPABHEHWH HEPa3BETBICHHBIX IENHLIX pPEaKIMd Ha MpPUMEpe TEMHOBOTO
obpazosanus HBr.

PazBeTBIICHHbIE TICIHbIE peakiui. KuHeTHdeckre 0COOCHHOCTH Pa3BETBIEHHBIX LIETTHBIX
peakimit. [IpefenbHBIe SBICHHS B Pa3sBETBICHHBIX LEMHBIX PeaklHiX Ha IIPAUMEPE PEaKIUH
OKHCIEHHs Bomopona. IlomyocTpoB BocmmameHeHus. Ilepuom WHIYKOMH. 3aBHCHMOCTH
CKOPOCTH PEaKIuy Ha HIDKHEM Ipeliele BOCIUIAMEHEHHMS OT JHaMeTpa CoCcyaa ¥ IPHPOJbI €ro
OBEpXHOCTH. IIpEMEHeHHEe MEeTO/id KBA3MCTAIMOHAPHBIX KOHICHTPAUUH JUId ONHCAHUS
IIpeIeNbHEIX ABJIEHUH B OKPECTHOCTSX [IEPBOTO M BTOPOTO TIPEMIENOB BOCIUIAMEHEHUS. TeImoBok
B3pBIB ¥ YCIIOBHS BOCILIAMEHEHHS Ha TPETHEM IIpesieie.

Peaknumr B TOTOKE. Peaknwy HAEaTBHOrO BBITECHEHHS W HICATBHOTO CMEINeHHS.
OmpeieieHie KMHETHYCCKUX MOCTOAHHBIX JUIS PAsMYHBIX PEAKIWH IMepBOrO IOPAAKA B
peaxTope HieanbHOro cMenterns. Konebamenvrble peakyuu Ha npumepe peakyuu benoycosa —
Kabomumnckoeo.

MakpokuneTuka. Pomb auddy3rH B KMHETHKE TETEpPOTEHHBIX peakumwif. Pasmranbie
PEKEMBI TPOTEKAHHs PeaKkuui (KMHETHYecKas M BHEINHsAA KuHeTHdecKas 00macTh; 06macth
pHemiHe#l W BHyTpeHHed mudbysnuu). 3adaua 3envoosuva — Tune. 3asucumocme pedlcUMos
npomexanus, peakyuy om paouyca nop u pasmepa zpanyn kamanusamopa. Paxmop Tune u
Gaxmop oupPy3uonnozo

KATAJIN3

Onpenenenne kartanuza. OOmue NpuHNMNGL Karanusa. Ponk KaTanmsa B XMMHA.
OCHOBHBIE ~ TIPOMBIIUIEHHBIE — KaTaluTHYeckWe  mporecchl.  [IpuMepbl  MeXaHH3MOB
KaTaTHTHIECKUX [TPOIIECCOB.

ToMoreHHBIM Katamms. KucnoTHo-ocHOBHOW Karamu3. Krmaccmbukanms peakuuid
KHCIIOTHO-OCHOBHOTO THIA. KHHETHKA M MeXaHu3M peaKiuil CHelE(HIECKOro KHCIOTHOTO
Karaausa, OYHKIHA KACIOTHOCTH ['aMMeTa W WX HCIOIB30BAHME U BRIMHMCIICHHS CKOPOCTH
PeaKIUy ¥ KHHETHUECKUX IOCTOSHHBIX. KHHeTHKa U MeXaHH3M peaKilii oBIero KHCIOTHOTrO



xatamm3a. YpapHeHue Bperncre/ia U ero MCIIONb30BaHAE B KHHETHKE KaTATUTHICCKHX PeakIuh.
KOppelsIHORHEE yPAaBHEHWs [Us OHEPrHil AKTWBAIMM W TIEMUIOT Peakuui. YpaBHEHUE
CeMeHOBa B KHHETHKE pajJMKalbHeIX peakuuit. Crierupudeckuil 1 o6muii OCHOBHOM KaTajlus,
HYKJICO(DUITBHEINA U 31eKTPOQHIBHEIA KaTamns.

Teepovie kucromut kax kamaiusamopwl. Lleonumur u ux ceoticmea. Kucnomno-ocHosHbvle
Kamanu3amopel npoyeccoé nepepabomku Hegmu. Bu@ynkyuoHanenvie  KAMANUIAMOPLL.
Mexanusmul Kamanumuyecko20 nPespajers Y2ne6000po0os.

Kamanu3 KOMAIeKCHbIMU COCOUHEHUSMYU NepexoOHbIX Memannos. I omozennble peakyuu
eudpuposanus, ux Kunemuxka U mexanuzmvl KaTaTHTHYECKOC OKHUCJICHHE OTHIICHA
KOMIIJIEKCHBIMH COEIMHEHUAMH ITaJlIaIns.

Depmenmamusnoiti  kamanus. Obwjue ceedeHus 0 KUHemuke U  MEXAHUIMAX
(pepmenmamusnvix peakyuti. PH — 3asucumocmoy KuHemuieckux nocmosnuix. Temnepamypnasn
3GGUCUMOCb  KUHemuyeckux nocmoanunvx. CyOcmpamuas CcneyupuuHocms  (epmenmos.
Axmugnvie u aocopbyuonnvie yenmpvi pepmenmos. Obwue ceedeHus 0 MeXAHUIMAX
(hepmenmamuHvIx peaKyuil.

I'eteporennsii Karamus. ONpefeneHHe CKOPOCTH TIeTEPOTCHHOM KaTaIMTHYCCKOH
peaxiii. YIenbHAs U aTOMHAsS AKTHBHOCTG. SIBIICHHS OTPaBIeHNAs KATAIH3aTOPOB. AKTHBHOCTD
M CEJEeKTHBHOCTH KaTannu3aropoB. Pomib afcopOuuy B KMHETHKE TeTEPOreHHBIX KaTAIATHIECKUX
peakiuii. DHeprus aKTUBALME KaTATUTHYECKHX peakuud. FHeoowopoonocmy nosepxnocmu
xamanuzamopos, Hanecennvle xamanusamopei.

MeTamisl Kak KaTaTW3aToOpel. 1eopus MyJbTHIDIETOB bananausa. [IpuHuwm
reOMETPHYUECKOTO M SHEpreTHdeckoro coorsercTBus. OO6nacTs IPUMEHEHHS TEOPHUH
MyIbTHILIETOB. HaneceHHbIe KaTalu3aTopEl. Teopus akmugHvix ancamone Kobosesa.

SJIEKTPOXUMUSI

XuMmudecknit M DIEKTPOXHMUYECKHI CIOCOOBI  OCYIIECTBICHUS  OKHCIHUTEIBHO-
BOCCTAHOBHMTENBHEIX peakmuil. DJIeKTpoXUMUdecKas IeNb H ee KOMIOHeHTHl. OmnpenencHne
TEOPEeTHIECKOH JIEKTPOXUMHH, € pa3lelbl M CBA3b C 3aj@9aMy IPUKIATHOH SIEKTPOXHMHUH.
[ToHsSTHE NIEKTPOXUMHUECKOTO IIOTEHIIAATA.

Paseumiie npedcmasienuil o cmpoenuu pacmeopos anekmponumos (1. Ipomeyc, M.
®@apaoeii, C. Appenuyc, H.A. Kabnykog). OCHOBHBIE TONOXKEHHS TEOPHH ApPpPEHHYCA.
Henocratkustor teopuu. Coomuouienue MeicOy SHepaueil KPUCMAIIUYECKOU Peutemku U
snepaueil conbeamayuu UoHo8 6 pamkax mooeru bopta. VIOH-TUIIONBHOE B3aMMOJIEHCTBUE Kak
OCHOBHOE YCIOBHE YCTOMYMBOCTH PAacTBOPOB 3IEKTPOJIMTOB. TE€PMOIMHAMUYIECKOE OINHMCAHUE
HOH-MOHHOTO B3auMojelicTBusa. IIOHATHS CpejHel aKTMBHOCTH M CPEIHEro KosdduuueHTa
AKTHBHOCTH, WX CBS3b C AKTHBHOCTBHIO M KO3(DGDHIMEHTOM aKTHBHOCTH OTICIBHBIX HOHOB.
OcroBHsle momymerns Teopuu Jebas-Itokkens. [ToTernuan HOHHON atMOC(epsl. YpaBHCHHUS
s Koo UIHEnTa AKTHBHOCTH B IIEPBOM, BTOPOM H TpeTheM HpuOmwkeHun teopunu [lebas-
I'roxkens. CoBpeMeHHbIE IPEJICTABIEHMS O PaCTBOPAX 3IEKTPOIUTOB.

HepaBHOBeCHBIE ABIEHUS B PACTBOpax SIEKTPouToB. [loToxu muddysnn u MUrparyy.
®opmyna Hepucra-Diininreiina. Jnddy3nonHbi MOTeHIMaT. YAenbHAs W OKBUBATCHTHAT
SNIeKTPONPOBOIHOCTb. Jucia nepenoca u memoovi ux onpedeinenus. Iloosujcrnocmu uonos
uzakon  Konvpaywia. dusnueckne  ocHoBel  Teoprm  Jlebas-Iroxkens-Ousarepa,
onexmpogpopemueckuii U peraxcayuounwlii  dppexmor; ogpexmor Buna u Jlebai —
danvkenzazend. 3aBUCHMOCTh TIOJBHKHOCTH HOHOB OT HX IIPHPOJBL, OT IPHPOJIBI
PACTBOPHTENS, OT TEMIIEPATyphl M KOHIEHTPAllMA pacTBopa. MexaHu3M 3JIeKTPOIPOBOJHOCTA
BOJHBIX PACTBOPOB KUCIOT U IIEIIOYEH.

VCIOBHS SIEKTPOXAMIYECKOTO PABHOBECHS Ha TIpaHuIax pasjaena (a3 # B
anexkTpoxamudeckoii nemu. Cesazp DJIC co cBoOOHOM SHEprHEH I'u66ca. Yparuenus Hepuera u
T'u66ca-I'ensMronblia VI8 PaBHOBECHOM snekTpoxummdeckod menu. [TonsTue >71€KTpOAHOTO



noteHimana. Knaccuguxayus snekmpodos u  anekmpoxumudexux yeneu. Onpedenenue
K03 PuyUeHMos axmusHocmu u yucen neperoca Ha ocnose usmepenuil J]C,

Ilonsamus no6ePXHOCMHO20, 6GHEUIHEe20 U GHYMpeHHe20 NOMEHYUANos, pasHOCMU
nomenyuanos Ianveéanu 1 Bonema. JIBOHHOH 3MEKTPUYECKUH CIIOM M €ro poib M KHHETHKE
3NEKTPOAHBIX  MPOLECCOB.  DNEKTPOKANWUIAPHbIE — ABICHHA;  OCHOBHOE  ypaBHCHHE
SIEKTPOKANMIIIAPHOCTH; ypaBHeHue Jlumnmana. EMKOCTE JBOMHOTO 3IEKTPUYECKOIO CIIOs,
IIPHYMHLl €€ 3aBHCEMOCTH OT IIOTEHIMata 3NEeKTpoja. AJICOPOIMOHHBIA METOX H3YHCHHA
JIBOMHOTO 3JIEKTPHYECKOro Cclos. MojenbHble MPEICTaBIeHHs O CTPYKType ABOMHOIO CIOS.
Teopus I'yn-Yanmena-Ipoma: cxo0cmeo u pasiuuus mou meopuu ¢ meopuel UOHHOU
ammocghepuer lleban-IokKens.

[II0THOCTE TOKa KaK Mepa CKOPOCTH 3JIEKTPOAHOIO IIPOIECea; IONIAPH3alus dJIEKTPOI0B.
Cragpi SJIEKTPOHOTO Mpolecca. Mexanusmul macconepenoca: Ou@@ysus, muepayus H
koneexyus. Tpr OCHOBHBIX ypaBHEHUSA AU((Y3HOHHON KMHETHKA M OOIMH HOAXO K PEIICHUIO
ee 3amad. 3aBUCUMOCMb MOKA OM NOMEHYUANd 6 YCI0BUSX MeONeHHOU CMAayuoHapHOl
ouggysuu x naockomy osnexkmpoody. Ilonsporpadust. VYpaBHeHHE I TOKa B TEOPUH
3aMeIEHHOr0 paspsjia; TOK OOMeHa M TIepeHalpsiKeHHe. 3aBHCHMOCTh CKOPOCTH CTaluu
paspsa OT CTPOSHHS ABOMHOTO CJI0s HA IIPAMEPE SJIEKTPOBOCCTAHOBICHHS HOHOB IHAPOKCOHHUS
U HepoKcuaucyibdara Ha PTYTHOM 3meKTpone. DusuuecKkutl CMuiCll SHepeUuU aKmueayuu 6
yenosusx 3amednennozo paspada. ConpssicenHvie peaxyuu 6 OSNeKMpOXUMUYECKOU Meopun
Koppo3uu. MeToIBI 3aIUTEl METAUIOB OT KOPPO3ud. XAMHYECKHE HCTOUHHKH TOKa; WX BU/BL H
OCHOBHBIE XapaKTCPHCTHKH.
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