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BBEruHI{E. flpe4uer u cocraBHbre rracrLr f,zsnrecnofi xnMrrtr. OcHosHrre
sTanbl pa3Bvrrufl. QLrsuuecrcofi xr4Ml4rr KaK conpeuennofi Teoperr,rqecKoft ocHoBbI
xvMun. Mero4u repMoAI4HaMI{KI{, Kr,rHer}rKr{ u rnanrogofi xl{Mr.tu B otlucaHr{r4
xLtMl{qecKux qsreHzfi.

TEMA 1 . OCHOBbI XI4MI4IIECKOZ TEPMOru4I{AMZKI4.
MarpocrconklqecKue cl{creMbr u repMoArrHauraqecruft MeroA r4x orrr4caH}rr.

TeprrarvecKoe paBHoBecue cucreurr. Teuueparypa. Pasrz.rHbre rrrK€urbr reMueparyp.
Tepuo4IaHaMkItIecKLIe napaMerpbr. ZHrenczsHrre u gKcreucrrBHbre BeJrzquHbr.
O6parzurre u neo6paruurte [poqeccbr u vrx ceoficrsa. YpanHenzr cocrorHrr.f,.
YpanHenr.re cocrotHl4.f, uAeaJrbHoro rasa) rursa BaH-4ep-Baanrca. Teopenaa o
coorBercrBeHHblx cocrotHl4tx u o6ryaa upo6neua ypaBHeHrar cocro.rrHut.Bupu€rrrbHbre
ypaBHeHlrrr c ocTorHLt[.

Tennora u pa6oru pa3nllqHoro poAa. Pa6ora pacartrpe:rtufr, Arrs, pa3nrErrHb1:1

[polJeccoe. Pa6ota qLIKJIa KapHo. Jleuua KapHo. llepnufi 3aKoH repMoAtrHaMVKr4.
Bnyrpennrx gHeprurl. 3nramuns. 3arcou fecca u ero cneAcrBr4rr. Cran4aprHbre
cocrotHl4rl u craHAaprHble rerrJrorbr xnMr4qecKr4x pearcqufi. Tenloru cropaHaf,.
Teunorrr o6paaonauus..3aeucuMocrr rerrJroBoro eQQerra peaKrIVLr or reMrreparypbr.
(Doprvryna KupxroSQa. 3aszczNrocrr renJroeMKocrrt or reMrreparypbr 14 pacqerbr
TerrJroBbIX e@Qer<roa pearqzfi. Ta6nuqrr craHAaprHbrx repMoquHaMuqecKrrrx BeJrr.FrzH
14 l4x kr crroJrb3oBaHue B TepMoAr4 HaMLr rrecKux p acqeTax.

YpanueHze
npoqeccoB.
Knay:zyca.

Bropofi 3aKoH repMoALIHaMvrKn Lr ero pa3nuqHbre @opuylLrpoBKrr. Snrpouzx.
BTOpO|O HaqaJIa repMoAr4HaMr4Kr4 AnA o6parZUrrX u neo6parzuux
o6ocnonanue BToporo 3aKoHa repMoAr.rHaMr4Kr4. Teopeua Kapno-

SHrponzx KaK Qyrt qzr cocrorHrrr. LIsNreHeHLre oHTpoulrv rrpu p€rarlrqHbrx
lpoqeccax. I4sNIeHeHkIe sHTponr4u Lr3oJrrrpoBaHHbrx lpoqeccoB u HanpaBneHr{e
npoqecca. llocrynar llnanKa kr a6conrornar gHTponr,u BerrlecrB. Crarucrz.recKufi
xapaKrep BToporo 3aKoHa repMoALr HaMr(Ktr. @ opvryla B onrquana.

(Dyn4avreHrElrlbHhle ypaBHeHr4rr lu66ca. XaparrepLrcrlrqecKze QyHrcquz. 3neprzx
fenrvronrqa, oHeprlaf, lu66ca vr r4>< csoftcrsa. Ypannenufl. Mar<cnelna.
ZcnolrgoBaHlre ypaBHeHllfi Marcsenna 4:irs, BhrBoAa p€BnuqHhrx repMoAzHaMr.rqecKrlx
coorHolrrenuil

Cssgr MexAy Kalopl4qecKr{Mr4 v repMoAr{HaMkrqecK}rMlr [epeMeHHbrMrr. Mero4rr
BbITILtcJIeHLnI gHTpotturu, BrryrpenHefi gHeprr4rI, oHT€uIbIrLrLr, gHeprllz felruronbrla LI

oHeprun lu66ca. Ycroeas paBHoBecus Lr Kpurepvu caMolpoLT3BoJrbHofo rrporeKarrvrfl.
upoqec coB, BblpoKeHHbre qepe3 xap aKreprrcrlrqecKrae SyHrqzu.

Ypannenze fu66ca-fenbMronbrra u ero ponb B xvrMvrv. Pa6ora u rerrJrora
xuMlrqecKofo rrpoqecca.

@yn4arvreHT€trlbHble ypaBlrrerrr4fl fu66ca Nrfl. orrq)brrhrx cLrcreM. Xznara.recrue
TIoTeHIILT€trIbI, trx orlpeAeJreHlre, BbrrrlrcJreHure u cnoficrea. Xlrlaz.recr<ufi rroreHqkr€ur
zAeaJlbHoro kr Hel4Ae€rnbHoro rzl3oB. MeroA nerfrecrlr. Pasnz.rHrre MeroAbr
BbrqLIcJIeHLIf, neTrIeCTn V3 OIIbITHbTX AaHHbIX.

TEMA 2. PACTBOPbI. Pacrnoprr pa3rLIqHbrx KJraccoB. Pagnz.rHrre cuoco6u
BbIpDKeHvt cocraBa pacrBopa. Cuecz LrAearrbHbrx r€tsoB. Teprvro4uHaMlrqecKr4e
cnoftcrsa ra3oBbx cIuecefi. LIAeurcuste pacrBopbr B pa3nr,rqHbrx alperarHhrx
coero-{Hr4rrx z o6rqee ycJroBrre vAe€urbHocrv pacrBopoB.
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,{a3;1eHr,re HacbrrrleHHoro napa >ItlIAKlrx pacrBopoB. 3aroH Paytn u ero

repMoAprHauzqecrczfi BbrBoA. Heu4ealrnrte pacrBopbM tx cBoficrBa. MeroA

aKTr4BHocrefi. KoeQQuqrleHTbr aKTr{BHocrr u ux onpeAeJIeHI{e ro rapquarlbHblM

AABJTEHIflM BEIIICCTB.

Cran4aprnrre cocro-f,Hr4f, rrpr,r onpeAeJIeHI4LI xtlMrlqecKux rloreHrluarloB

KoM[oHeHToB pacrBopoB. Cunauerpvlrrnafl,kI HecrrMMerpurlHat cvcreMbr orcrlera.

Kolnurarr.rBHbre csoficrsa pacrBopos. I4sNIeHeHI4e reMrleparypbl 3arBepAeBaHI{{

pa3nuqHbrx pacrBopon. KpuocKonuqecrufi MeroA. 3osnar nJIaBKa 14 ee npaKTrlqecKrre

lpnMeHeHr{r. OcuorraqecKr4e -sBreHI4t. Ypannenue Banr-foQQa, ero

TepMoAlrHaN,r[.recKlrft BbrBoA vr o6racrr [pvMeHLIMOCTkt. o6rqee paccMoTpeHrre

KoJrnrlrarl4BHbx ceoficrs pacrBopoB.

Teprvro4raHaMrlrrecK€ur ruaccuQuKaUl4-f, pacrBopoB. (Dyurquu cMerueHurl Anfl

r{AeaJrbHbrx 14 HerrAeaJrbHbrx pacrBopoB. flpe4enrno pas6anneHHble pacrBopbl,

aTepM€uIbHbIe, peryntpHble, cTporo peryJltpHble pacTBopbl I4 nx csoficTBa.

flapUzanbHble MoJIbHbre BeJrr{qnHbl 14 Lr>< olpeAeneHue LI3 olbrrHblx AaHHbIX An-fI

6unapHrrx crlcreM. YpanHen us, f u66 ca-r{roreua-
PaeHosec[e xorAKocrb-rrap B AByxKoM[oHeHTHbrx ctrcreMax. PaeHosecHbre

cocraBbr napa kr xorAKocrlr. 3aros Payirr-r{zurbroHa. Pasru'rHrre BIaAbI ArIalpaMM

cocro.flHrlt. 3aronrr frz66ca-KoHoButrloBa. PasAereHLIe BerIIecTB IryTeM IIepefoHKI'I.

14 AACOPBII4OHFIbIE
A:eorpouHble cMeckr vr vx, csoEcrsa.

TEMA 3. OA3OBbIE, XI4MITTIECKI'IE
PABHOBECVIfl,. fereporeHHbre cLrcreMbr. flonsrue Qasrt, KoMrIoHeHra, creneHz

cno6oArr. flpanuno Qas fn66ca u ero BbIBoA.

O,{norourroHeHTHbre crrcreMbr. ,,{narparr,rrvrbl cocrosH?rfl BoAbI, cepbl. @asosrre

nepexoAbr rrepBoro poAa, Ypannenue Knanefipona-Klaysuyaa I4 ero npLIMeHeHLIe K

p€r3nurrgbrvr fa:onrrM rrepexoAaM nepBoro poAa. @asosrre [epexoAbl BToporo poAa.

Ypannenue Speu$ecra.

,,{nyxroruIroHeHTHhIe cncTeMbl. PasnuqHue ALralpaMMbI cocro_f,HLtfl

AByxKoMrroHeHTHhrx cr4creM vrnx a;nurkrs Ha ocHoBe npaBvna Oas. TpexrourroHeHTHble

crrcreMbr. TpeyrolsHlrKrd lu66ca u Pose6oua. BgazMHat pacrBopl{Mocrb B crlcreMe

Tpex n&IAKocTeI{.

3arcoH [eitcrr;us, Macc. I4croput ero orKpbrrl{f, vr coBpeMeHHa{ TpaKToBKa.

PasrlrqHrre BrrAbr KoHcraHT paBHoBeclrf, n cB.fl3b MexAy Ht4Mr{. Xuvrn'Iecra.f,

[epeMeHHzur. Xnuuqecroe paBHoBecue B rIAe€IrIbHbIX vr Hel4AearlbHbrx cllcreMax.

T eprr,r o4IaH aMrlqe cKnfi eun o4 3 aKoH a Aeitcrr,ufl ' M ac c .

14sorepvra BaHr-foQQa. ZsNreHeHLre eHepruu fn66ca u eHeprrlu felruronrqa
npu xlrMzqecrofi peaKrlprlt. Teprvro,qnHaMllqecKaf, TpaKToBKa rIoHrITYrs. o xLIMrItIecKoM

cpoAcrBe. flpnnqun Beprno vr o6lacrr ero rIpuMeHLIMocrLI. Pac'rerrr KoHcraHT

paBHoBec vs, xny14qecKux pearqufi c zcrIoJIb3oBaHIleM ra6nzq craHAaprHbIX 3HarI uauit

repMoAlrHaMlrqecKrfrx Qynrquft. llpune4eHHuur oHeprurl fu66ca v ee ucrloJlb3oBaHrle

Anr pacqeroB xLIMrIqecKnx pannonecufi .

Pac.rera BbrxoAa npoAyKToB xLrMLrrIecKIlx pearqufi pa3[LtqHbIX TI4IroB. Brrxo4rr

TTpOAyKTOB IIpII COBM9CTHOM [pOTeKaH]ILt H€CKOJIbKI/IX XIIMIITIOOKIIX pearqufi.

3asuczrvrocrb KoHcraHT paBnoBeckrr or reMneparyphr. Ypaenetus' uzo6apu u

r43oxopbr peaKrlr{v; nx repMoAr{HaMz.recrl4fi BbIBoA. ZcnomsoBaH[e pa3nuqHblx



[plr6rr.r)Ke]F{ufrr Ant
)

TerrJroeMKocTefi peareHToB rrpu pacqeTax xl,rMlrqecK[x

Ia3ax MeToAoM

14 3AKOIIbI

paBHoBecnit lpu pa3nr4qHbrx reMrreparypax.
fereporeHHble xLIMI4qecKr{e paBHoBecus.14 oco6eunocrl{ tIX TepMoAI,IHaMI,IqecKoro

onvcalJu'.
f:r'reHufl agcop6guu. Agcop6eHr. A4cop6ar. YpanneHne fenpu. KoHcranra

a4cop6qzoHHoro paBHoBecux. YpanHeHlre Jlenrnaropa, ero repMoAr4HaMLrrrecKlrft nrrao4
v y crroBlrs. IIpLTMeHIIMOCTTA.

TEMA 4. SJIEMEHTbI CTATI4CTI{IIECKOIZ TEPMoT4I{AMZKI4.
Mexanr.rqecKoe orlLIcaHue MoneKyJrrpnofi cucreMbr. @agoerre f- z p-lpocrpaHcrBa.
@ynrqzr paclp eAe Ire:sILTs. Marcserra-EomqMaHa. Ee zcuorb3oBaHue /Inr BbrqucJreHlrt
cpeAHr.rx cKopocTefi u eneprzfi uoneryl B LrAealrbHbrx fa3ax.

CratuctnqecKlle cpeAH?Ie 3HaqeHlrr MaKpocKonuqecKlrx BenurruH. Ancau6lu
fw66ca. MeroA Qynrqufi pacrpeAeneHl4rr Anr KaHoHlrtrecKoro Lr MaKpoKaHoHuqecKoro
ancau6nefi . OcHonHbIe no cryilarbl crarr4 crr4qecKoft repuo4r4 HaMr4 Kr{.

KaHonzqecKafl SyHrqza pacnpeAeJreHu.f, fu66ca. Cyrr,rrraa no cocroflHlurM KaK
craruarprrrecKarl xapaKTepucr[qecKar Qynxqzx. CrarzcrlrrrecKrre Bhrpa)KeHun AJUr
ocHoBHbrx repMoALtHaMLIqecKux Synrqufi - nHyrpennefi oHepru , oHTporrltr, gHepruLl
fenruronbrla 14 eHeprur4 fu66ca.

Molercynxpuar cyMMa Iro cocrof,HrrrM kr cyMMa rro cocro.nHnrrM
MaKpocKouI'r'Iecxoft cl4creMbl. llocryuareJrbHar cyMMa rro cocrorHlrrM.
Cocrasntloqve gHTponzu, BHyrpeHnefi enepruvr 14 TefrJroeMKocrrr, o6ycroueHHhre
IIOCTyIIaTeJTbHbIM ABkr XeHUeM.

BpaqarelrbHafl cyMMa rlo cocrotHrurM AJrr x(ecrKoro poraropa. Cocrasnrro[ryre
Ant BlryrpeHneft 3HepruI4, TerIJIoeMKocrI{, gHTponr4Lt, o6ycnoureHHbre BparrlarenbHbrM
.IIBLDKEHLIEM.

Kone6arelrbHafl. cyMMa rlo cocrorHr{f,M AIrfl rapMoHuqecKoro ocqrrnJrrropa.
Cocrasnf,rcIqve BHyrpeHHefi sneprvln) Te\rroeMKocrkr Lr gHTporrun, o6yclonneHHhre
rcole6areJlbHblM ABLIII(eHI,Ieu. "3auopo)r(eHHbre" Korte6arensHrre crerreHu cno6o4rr z
nx csoficrsa.

Pac.rer KoHcraHT paBHoBeclu xltMr{qecKr,rx pearqufi B r4AeaJrbHhrx

cr arkrcrr4.re c rcofi TepM oALr HaMIlKIit.

TEMA s. BBEruHZE. OCHOBFIbIE II;OHATVTA
XI,IMI4TIECKOIZ KI4I{ETLIKI4. Xzvruqecras KLrHervKa - HayKa o cKopocrf,x u
MexaHu3Max xLIMurqecKLTX pearqzfi. HecoornercrBLre MexaHrr3MoB pearqufi
crexrloMerpuqecKl{x ypaBHenzfi. MexaHz3M p€L3nox(eHLrr N2O, NzOs, cLrHTe3a
HI.

OcnosHHe rIoH-f,TLLs I{ 3aKoHbI xlaMLrrrecKofi runerzrz. OnpeAeneHr4e cKopocrrr
xzNaz.Iecrofi peaKIIuLt. Kuneru.{ecKue KpLrBbIe. Kunerln.recKrle ypaBHeHurl.
Onpe4elenze KoHcraHTbI cKopocrz Lr [oprAKa peaKrlrrz. Peaxqun repeMeHHoro
noplrAKa Lr z3MeHeuue noptAKa B xoAe peaKrlr4n Ha nplrMepe peaKrlz]r o6pasonauza
FIBr. MoneryupHocrb eJreMeHrapnux pearquft .

KuHeru.{ecrufi 3aKoH Aeitcrrrrs, Macc z o6nacrr ero npuMeHltMocrLr. CocrasreHr4e
K[HerurIecKI4x ypaBHeHufi Wn Ll3BecrHoro MexaHr,r3Ma peaKrlr{v. llprrvrar u o6paruax
3aAa'tu xl4Ml4qecKoft rznerurclr. 3aeucLrMocrb KoHcraHTbr cKopocrlr or reMrreparypbl.
Ypannenrne Aperuryca. "3QSeKTLrBHar" r4"krcrvr:anafl" gHeprr4rr aKTvrBar\uv.

H IIX
HBr z
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TEMA 6. KIIHETI{TIECKIfrI AI{AJtr43 TIPoCTbIX n Cno}GIbIX

eearryrZ. Heo6paruMble peaKlluu repBoro, Broporo pr rperrero noprAKoB.
Onpe4elenze KoHcraHT cKopocrrl u3 orlhlTHbrx AaHHbrx. Mero4lt olpeAeJleHl4fl
IIop.sAKa peaKIIVpt u BuAa KLIHeTLIqecKoTO ypaBHeHr4r.

Cnoxtrue peaKrIlII4. Ilpunqnn He3aBr{cr4Mocrr{ eneMeHTapHbrx craAufi. Mero4u
cocTaBJIeHkLtt KLIHeTuqecKIrtX ypannenzft. O6parznrue peaKIII4lI nepBoro nopf,AKa.
OnpegeneHl4e gJIeMeHTapHbIX KoHcraHT LI3 orlbrrHhrx AaHHbrx. llaparueJrbHbre peaKrlr4r4.
llocre4onarerrbHhre peaKrlnz Ha rrpuMepe AByx Heo6paruMbrx pearqzfi nepBofo
rroprAKa. Kznerz.re cKLr e KpkrBbre HaKorrJreHprt orAeJrbHbrx rIpoAyKToB.

Kznern.{ecrcuit a:r'alru3 npoqeccoB, flpoTeKaro[ryrx qepe3 oopa3oBaHne
rlpoMexcyrorlHblx rIpoAyKToB. llpznquu KB€l3lrcrarlkroHapHocrLr EoAenupefina v
ooJIacTB efo rrpLrMeHlrMocTLI.

TEMA 7 . IEIII{bIE PEAKII4I4. 3neveHrapHbre rpoqecchr Bo3HLrKHo BeH:zl,
lpo.{onxeHvlt) pa3BerBneHufl Lr o6puna qerefi. fitmua qelz. Pasrr.rqHrre Mero.rlhr
pacqera cKopocrl4 Hepa3BerBJreHHbrx rlenHhrx pearqnfi. flpzueneHue MeroAa
cralluoHapHocrlT Ans. cocraBJreHLrrr KlrHerurrecKLrx ypaaHenuft Hepa3BerBJreHHbrx
rlenHhrx pearqzfi Ha rrpr4 Mepe reMHoBoro o 6pa: oBa:nkrfl HBr.

PasnerereHHble IIerIHbIe peaKrlzn. KzHerz.recKLre oco6ennocrlr pa3BerBJreHHbrx
IIe[Hbrx pearqufi. flpe4enrHrre flBIrerrufl B pa3BerBJreHHbrx qenHbrx peaKrlz{x Ha
lpuMepe peaKIIt4I4 oKI4cJIeHLIt BoAopoAa. florryocrpoB BocrrJraMeHeHur. llepzo4
rIHAyKIIuu. 3anuczuocrb cKopocrLI peaKrlr4r4 Ha Hux(HeM rrpeAeJre BocrrJraMeHeHrrrr or
AuaMerpa cocyAa vr rpLtpoAbr ero [oBepxHocrlr. llpuueneHue MeroAa
KBa3r4cralluoHapHhrx KoHIIeHTpa\uit Nrt orruca:rrvrs, [peAenbHbrx ssreuufi. B

olqpecTHocTflx llepBoro u BToporo IIpeAenoB BocnJlaMeHeHrfrr. Teurosofi BpbrB kt
ycnoBr4fl BocrrJraMeHeHr,Ur Ha TpeTbeM rrp eAene.

TEMA 8. TEOPIryI XI,fr\{1J49F;CKOIZ KI{I{ETI4KI4. Teopzx coy,qapeHrzft.
Ynpyrze, Heyrpyrl4e, xLIMLIrIecKI4e coy4apeHz.fl. O6rqee qrcro croJrKHoBerruft.
Mnoxurelr Eolrquana. 9ucno aKTr4BHbrx croJrKHoBeuuil Crepzuecrnfi Qarrop.
Teop eruuecxzfi pacqer KoHcraHrbl cKopocrn 6zuoleKyJrfl pHofi p e arcqzz. flpnrvreHerru e
Teopnu coygapenuir, K 6zuonerynapHbrM peaKrllrrM. Teopux coyAapeHzfi B

rIpI4MeHeHLIu K MoHoMoneKynf,pHbrM peaKrlkrJrM. Cxeua Jlzn4evana kr ee
coIrocraBJIeHLTe c orIbITHbIMu AaHHbrMr4. llpzuzHu HerorrHocrLr cxeMbr Jlnn4euaHa.
flonpanru XunruelrByAa u Kaccels. floHrrue o reopzz PPKM.

3leivrenrapnrre aKTbI xLIMnqecKIix pearqufi u Qusrvecrr,rfi cMbrcJr gHeprlrlr
aKTuBaIII4u. llonepxHocrb noreHrlrl€rJrrnofi oHeprr.rkr Anr. B3atruoAeficrsur rpex aroMoB
BoAopoAa. ConocraBJreHze pe3yJrbraroB rpra6nraxeHHbrx u roqHbrx pacqeroB
floBepxHocrtr rroreHqzanrnofi gHepruu 4lx etofi cLIcreMbI.

Teopux lepexoAHoro cocrorHr4rr (arrunzpoBaHHoro rouulerca). Csoficrea
aKTuBupoBaHHoro KoMnJIeKca. Crarucru.recrzfi pacarer KoHcraHTbr cKopocrr4.
OcnosHrre AonyIIIeHlIrI Teopuu aKTrrBLrpoBaHHoro KoMrrJreKca vr o6racrr ero
rpLTMeHVMocrr4. TpancrvrzcckroHHbrfi roeSQuqLreHT.

Tepuo4uHaMLIqecKl4fi acnerr reopr{t4 zBlrpoBaHHoro KoMnJreKca. SnrponrEr
aKTkTBaIIuu. CoorHoruenufl, Mex(Ay ouurnofi u ncrunnofi enepruefi aKTLTBaL\LrLr.

O6rscHeHI4e "roBbluteunHx" r4 "3aHLnKeHHbIX" gnaqesufi [peAgKcrro-HeHlll{anbHoro
MHOXfl4TEJI'.
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EzvronerylrpHbre peaKrlkrLr. Teopux aKTzBr4poBaHHoro KOMIJICKCA

rIpLIMeHeHLru R 6znaolerynxpHhrM peaKllkrrM pa3nLrqHoro rLrna. Teopzx coyAapeHuir s
NPI{MEHEHUI{ K OI4MOJIEKYJI'PHbIM PEAKIII{f,M. CONOCTABJICHI,IE
c oyAap eHr.rfi u re op uru aKTLrBrrp oB aHHo ro Ko MrrJI e Kc a.

p$yJrbTaToB Teopr4r{

Tpuruole KyJItp HhI e p e aKul{u. Ilpuruene Hr4e re op uu ar<T1rBt4p o B aH Horo KoMlJreKc a
peaxqzfi c ) racrveM oKckrAa a3ora. Teopur

Tpr4MoJreKynspHbrM peaKqr4rM. CouocraBJreHlre

An[. OlucaHr4rr TplrMoneKynrpHbrx
coy4aperulff B npr{MeHeHnu K
pe3ynbraron o6eux reoprafi .

TEMA 9- OOTOXI'fr\/nreCKZE PEAKII4LI. SneueHrapHhre QoroxuurFrecKze
lpoqeccbr. OoroxzMuqecKLle aKTI{BHhIe qacruqhr. 3rczvreprr, gKclrrrJreKchr vr rirx
cnoftcrsa. I4slaeHeHne QzsrvecKl4x LI xLIMIrqecKLtx cnoficrn MoneKyJr rrpr4 3neKTpoHHoM
nos6yx4euzz. KnaHrosrrfi BbIXoA. 3aron Soroxznau.recrofi 3KBrrBuureHTHocrLr
3fiHrurefina. Otpe4elenze KuHerLIqecKI4x rrocrorHHrrx SoroxuvruqecKr,rx pearcqlrfi
MeroAoM crarlr4oHapHbrx KoHrleHrpaqrEfi .

TEMA 10. KATAJII43. OupeaeJleHne Kar€urr.r3a. O6qze rplrHrlLtrhr Kar€urrrca.
Polr KaraJIrBa B xuunu. OcnosHrre npoMbII[neHHbIe Kararrr4Tl4rrecKl,Ie lpoqeccbr.
llpuueprr MexaHr{3MoB KaraJrr4TnqecKzx npoqec c oB.

fouorenHrrft raralzg. KucrorHo-ocHonnofi KararrLr3. KnaccnsuKar\us, peaxqnfi
KI4cJIorHo-ocHoBHoro rurra. KzHerura v MexaHkr3M pearqzfi cueqzQnqecKoro
KLIcJroTHoro KaT€LIrrBa. @ynxquu KlrcJroTHocrz favrueTa n IIX ttcrroJrb3oBaHlre AJUr
BbIqLIcJIeH[rI cKopocrl,I peaKrlnn vr KuHerI4rIecKIlx rlocrorHHrrx. Kr,rHernKa v MexaHrr3M
pearqzfi o6qero KrlcnorHoro KaraJlusa. YpanneHLre Epencre4a Lr ero rrcnoJrb3oBaHLre B
KI4HeTI4Ke KaT€IrILITt4rIecKLIX pearqzfi. Koppeuqr4oHHhre ypaB],:reilvs, Ans, eneprnfi
aKTvrBaIJvrv n rerlJlor pearcqufi. YpanHenue CeMeHosa B Kr4HerLrKe paAlrK€urbHbrx
peaxqzfi. CneqzQu.recrcufi n o6qzfi ocnosHofi KaraJrr43, nyueoQzlrnsrfi u.

enerupo Qunrnrrfi KaraJrlr3.
Kararzs KoMTIJIeKcHIIMI4 coeAr4HeHuflMn rrepexoAHhx MeraJIJroB. fouorennrre

peaKIII,Iu rLIAptIpoBaHvIs., LIX KVHeruKa u MexaHLr3Mbr. KaraluruqecKoe oKLrcJreHLre
9TUJIeHa KOMfIJIeKCHbIMkt COeAUHeHU_flMId narnanns.

@epueHrarnsnstit KaraIIkI3. O6qze cBeAeHurr o KrrHerHKe vr MexaHu3Max

Qepueurau{BHblx pearqzfi. llpzrraeneHrie npr4Hrlkrrra crarlLroHapHocrr4 rnr BbrqkrcJreHurr
na'ranrHofi cKopocrl{ rouoreHnofi KaraJrnrnlecrcofi peaKrlr4Lr c }qacrr4eM oAHoro
peareHTa. YpanHeHLIe Mzxasrzca MeHren. Oupe4elenue Kr4HeruqecKLrx
locTotHHbIX STOIO ypaBHeHLrr Lr3 OUbrTHbrx AaHHbrx.

fereporennrrfi aHaJrLr3. Oupe4eneHLre cKopocrLt rereporeHnofi raranzrra.recrofi
peaKrlllkI. Y4enHra.a 14 aroMH€uI aKTuBHocrr. fsreHue orpaBrreHhrs. KarEuru3aropoB.
Arrznuocrr n ceJIeKTuBHocrb KararrLr3aropoB. Ponr a4cop6qzu B Kr4Herr.IKe
reTeporeHHblx KaTaJrvrLYIecKI,IX peaxqufi. Sneprzx aKTvrBar\nn KaraJruruirecKr.rx
pearqzfi. Heo4uopoAHocrb rloBepxHocrl4 KaraJrv3aropoB. HanecenHbre Kar€urr{3aropbr.

Metannrr KaK KaraJrvrsaropbl. Teopua MyJrbrrrrneroB Batartgurta. llpzuqzu
reoMerprlqecKoro v gHeprrrrrrrrecKoro coorBercrBrtf,. O6nacrr [pLrMeHeHVfl Teopuvr
MynbrurlneroB. Hanecennbre Karalllr3aropbr. Teopur aKTLrBHbrx aHcau6nefi Ko6ogena.

TEMA 11. PACTBOPbI 3JIEKTPOJII4TOB. PABHOBECHbIE VI
FIEPABHOBECI{bIE ffimH/zIA. flpe4vrer srreKrpoxuMvrtr. Onpe4eneHue
Teoperruecrofi sneKTpoxvIMvlvI, ee p€BAenhr u cBr3b c sallaqaMn npzrna4nofi
eJreKTpoxLrMaru. O6ups, xapaKTepvcruKa gneKTpox[MrrqecKax [poqeccoB, Lrx



crerIr40nKa. Xr4Muqecrcnfi
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I,r gJIeKTpOXraUUqeCxnft croco6rr
ocyqecrBJreHLIrl OKr4CJrr{TenbHo-BoccraHoBzreJlbHbrx pearqzfi .

PagHogeclle B pacrBopax gneKTponr.rroB. Pasnnrne npeAcraBreuuft o crpoeHnn u
csoficrsax pacrBopoB eneKrpoJrnroB (T. fporryc, M. @apa4efi, c.AppeHrlryc, vr.A.
Ka6lryron). OcHoeHHe rIoJIoxeHI4fl reoprar Appenuyca. SrcuepzueHr€rJrbHoe
ooocHoBaHI4e,

.IIUIIOnbHoe

HeAOCTaTTZ eroft Teopzr{. Xulvru.recKall reopus, [r. Men4eleesa. zoH-
B3auMoAeficrsne KaK OCHOBHOe ycJroBr,re repMoALrHanrraqecrcofi

ycroLtqkrBocrrt pacrBopoB oneKTpoJrlrroB. Uurn BopHa-fa6epa, coorHorreHrre MexAy
eneprurefi KprlcrulJlnzqecxofi peluerKr{ n eneprzefi conbBararluu LroHoB.
Tepnao4zHaMuqecKoe orlklcaHze I4oH-I4oHHoro Bar4MoAefictsns. flpe4cranneHr4rr
Jlrrozca o6 arrzsHocrkl u rcoe$QnqlreHTax aKTprBHocrLr, LtoHHlre u cpeAHkre uoHHbre
BeJILIqzHbI, cBt3b Me)KAy HLrMkr. SlexrpocrarkrrrecKar reoplrr ,{e6ar-fioKKeJur,
ocHoBHhIe AonyIIIeHa.f,. fIoreHIII4uuI n pa4nyc zonHofi cQeprr. Bpevrr penaKcarlprkr.
VpanneHnx rns. ros$f,zql4eHra aKrr4BHocrLr B rrepBoM, BTopoM u rperbeM
lpu6nnxeHl'1tn reopvLr, BbIBoA ypanHeuzfi. CouacosaHare pacqerHbrx kr
sKclepkIMeHT€LIIbHbrx Berzrrr,rH roeSQuqLreHToB aKTLrBHocrrr. Tepruo4uHaMrrrrecKrde
csoficrna r4oHoB.

HepanHonecHble flBlreH:zfl B pacrBop€x gneKTponlrroB. 3aronrr (Dapa4ex.
VAemHa.fl LI gKBLIB€trIeHTHzIt gneKTponpoBoAHocrr. flo4nzx(Hocrb r.roHoB, 3aBLrcLtMocrb
oT rlpnpoAbl SJIeKTpoJII{Ta, npr{poAbr pacTBopLtTeJUr, TeMrrepaTypbr Lr KoHrleHTparlr4kr.
Vpannennx Kolrpayrna u On:arepa. gucna nepeHoca n MeroAbr Lrx orpeAeJreHr{r.
Mero4rt fiamopQa u 4nzxyqefica rpaHvrlbr. gnerupoQoperrauecrufi Lr

penaKcaqzonnrrfi sQQexru; eQQemrr Bzna u [e6aa-Q€urbKeHrareHa. MexaHr,rgNa
SneKTponpoBoAHocrrl BoAHhrx pacrBopoB KrlcJror r{ qenoqefi. SnerrponpoBoAHocrr
HeBoAHbrx pacrBopoB, ac c orl uarJut qacrkr rI. llpanzno B anr4ena.

TEMA 12. |ETEPOfEHHOE SMKTPOXI4MI4IECKOE PABHOBECI,ts,.
Ycronus gneKTpoxl4Ml{qecKoro paBHoBecLrf, Ha lpaHr4rlax pa3Aena Qa:. flonsrue
gneKTpoxr4MlIqecKoro rloreHrlkr€IJra. Snerrpo4Hufi rroreHrll4€ul, MexaHLI3Mhr
Bo3HkTKHoBeHI4f, cKaqKa noreHrlkrana Ha rpaHLrrle Merarrn - pacrBop. llnorHocrb roKa
o6uena. Tepuo4zHaMI4Ka oJIeKTpoAHoro paBHoBecr4rr, Qopnayla Hepncra.
Cran4aprnrrfi noreHlll{an. [nofinofi gneKTprlrErecr<ufi cnofi, MoAenbHbre rrpeAcraBneur{t
o cTpyKType (fenrnarolrq, fyz-rlaurvren-fpenr, IIIrepH). flwrc:aufl, agcop64uu u
rlepe3aptAKrr 4noftHoro gneKTpruecKoro cro.fi. 3nercrpora[unJrf,pHbre flBrreHvrs.,

ocHoBHoe ypaBHeHI,Ie sneKTpoKanl4nJurpHocrrr, ypaBHeHlre Jluunuana. Evrocrr
AsofiHoro gneKTpuqecKoro cJlot, 3aB[ckrMocrb or rroreHrlz€ua oneKTpo4a. floreHrlLraJr
HyJreBoro 3aps4a. llpo6rervra a6conrouroro laynfl, noreHrlu€rrroB. Knaccu$r4KarlLre,
3JIeKTpoAoB: gJIeKTpoAbI 1-ro kr 2-ro poAa, oKr4cJllrreJrbHo-BoccraHoBzreJlbHbre,
f €l3oBble, aManbf aMHbIe, I4oHceJIeKTI{BHbIe.

PasHonecHrre gneKTpoxrlMLlrlecKue rlertv, Qusz.recrax Lr xrrMr4rlecK{ur reopr4r,I
Bo3HLtKHoBeHHn 3AC. Tepnro4uHaMr4Ka raJrbBaHr4qecKoro gJreMeHTa. flonsrne
floBepxHocTHoro, BHeIrIHero Lr BHyTpeHHefo froreHrluarloB, pa3HocTLt rloreHrlu€lrroB
fanreaHz u Borura. O6paruMocrb gJreKTpoxrrMr4qecKr4x rlenefi. llpo6nervra Bonrra.
[z$$yszonnrrfi noreHlluafl, Bo3HLtKHoBeHze, pacqer, grrutMvr:akrpoBaHue.

Klaccz$vrKar\ufl gJIeMeHToB: xr4MlrqecKlre, KoHrleHTpaquoHHhre, €IM€rrrbraMHbre,

Qusrvecrue. Oupe4eJIeHVe Qzsuro-xr{Mr{qecKr4x xapaKTepr4crLtK cr{creM Ha ocHoBe
n3MepeHzfi 3[C: TepMoAzHaMurqecKvre Qynxqzlr, KoHcraHThr paBHoBecus., cpe1Hne



I4oHHbre KogQ0rrrlr4eHThr aKTuBHocrr4, pH pacrBopoB, rrucJra [epeHoca. OnenaeHrur
MHoropa3oBoro getrtcrnli^'' TexHnqecKue xapaKTepr,IcrrdKkt. Kzcnornrre I,I rleJroqHbre
aKKyMynqropbr. TonnreHBre gJreMeHTbr.

TEMA 1 3 . KHHETI4KA SJIEKTPOXI4MI4IECKID( rIpoI_ECCoB. rhouromr
ToKa KaK Mepa cKopocrl4 3JreKTpo.qHoro [poqecca. flolxpz3a\Lrfl gJreKTpoAoB n
nepeHarlpf,)KeHue sneKTpoxLrMLIqecKoro [poqecca. Cragufinocru gneKTpoAHoro
rpoqecca, rloHtrrre nI{MI4TLIpFouteft cra4nu. [nrpQysuoHHoe repeHarrprxeHLre.
Mexanr.rsNarr MaccorepeHoca: 4z$Sy:nx, KoHBeKrInr u Mmpa\us. A"60ysuoHHajr
Kr{HerI{Ka B ycJIoBI4rx MoJleKynrpuofi crarlroHapnofi 4z$Sysuu. lloror 4u$Qysuu,
ypaBHeHkIe @llrca. llpe4enrHue 4zQQy3lroHHbre roKrlr, 3aBLrcraMocrb or KoHrIeHTp ar\un.
flouporpa[us. 3lerrpoxl4MnqecKoe lepeHanpqxeHr4e, Teopkrrr 3aMeAJreHHoro
pa3pt'Aa. Btusuue crpoeHlrt 4rofinoro gneKTpr4rrecKoro cJror Ha gJreKTpoxLrMr4qecKyro
KrIHerLIKy. @utsu'recr<lrfi cMbrcJI gneprvn aKTuBarluu B ycnoBr4rx 3aMeAneHHoro
pa3pfl,Aa, Bnusrrlze rroreHrlr4€ura oneKTpoAa, rrkrcra [epexoAa. Hacrnrre u o6qze
[ontpI43aIILIoHHbIe KpxBbIe. VpaeHenue TaSena, @olruepa u @onrrvrepa-@pyMKLTHa.
3rcnonenllpl€ulbHa-fi 3aBllcuMocrb roKa or rroreHrlr4arra gneKTpoAa. PearqvonHoe
rlepeHarlpt)KeHue, [pl4poAa npeAenbHhrx roKoB. Ypanneuue lonrpr{3arlnoHHofi
rpznofi. Kpvrepzn orilvrqLrfl rlpeAenbHhrx roKoB auQQyszonnofi v xuMr.r.recrofi
rprlpoAbl. Karo4uoe BbIAeJIeHI4e BoAopoAa. Percorra6r4HarllToHHafl Teopr4t Ta$enr u
TeopI4f, 3aMeAneHHoro pa3pflAa. BrzsHue Ha flepeHanpfiKeHne rrJrorHocrlr roKa, pH
pacrBopa, [oBepxHocrHo-aKTnBHhrx BerrlecrB. Slempoll.rs. Hanprx(eHr4e pa3no)KeHr4t
3neKTponl4Ta, rloreHqrlzlJlhl pa3pflAa. O6parzrr,roe Ha[pflx(eHr,re pa3no]r(eHu.f,.

TEMA 14. IIPI4KnAPIA.fl SJIEKTPOKA\/fu1A. llpzua4Ha.n oJreKrpoxrrMkrn.
3lerrponoccraHoBJleHlle Mer€[JrJroB u crrnaBoB. fanrsanrara. Brrurruue p€Bnr{rrHbrx

Qarropon Ha rlepeHarlpf,)KeHkre Kpr4cr€urnLrca\uu. Ourznaanrrnrrfi pex{LrM
ranbBaHl{qecKoro rlpoqecca. Kopposux, rnaccnQuKarlurr. fpanurvrerpuuecrcui1
BonloMoMerprEuecrzft kr SneKTpoxzltz.recrzft MeroAbr oupeAeneHzrr cKopocrtr
Koppo3l,Iu. 3lercrpoxl4MllqecK€ul Koppo3r4.f,, MexaHrl3M Koppo3r4r4, corp.rDKeHHbre
peaKIII4I4. Bo4opo4uar rr KrIcJIopoAHar AenoJrrpnsar\u*, 3aBr{cuMocrb or pH
Koppo3llonHofi cpeAhl. Kopposzx crIJIaBoB u rexHuqecKnx Mer€urJroB. Teopur
noKzInbHbIX sJIeMeHToB. Craquouapnufi rroreHrlLr€lJr kr Koppo3r.ronnrrft ToK.
KopposuoHHble ALIaFpaMMbr. ,.{uarparvrrvrrr llyp6e. Mero4rr 3arqLrrbr MerarrJroB or
Koppo3krll. I/li.ru6zroprr Koppo3LIrI. lloH.f,rlre o [acclrBHocrlr MeraJrJroB.
SnerrpocI4HTe3 opraHurlecKllx coe4nnenzfi, npeuMyrrlecrBa rro cpaBHeHrrrc c
xLIMI4qecKLrM clrHTesorvr. llpuMepbr.






