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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuHbl: CchopmmpoBaTb KOMMETEHUMM oOOydatowierocs B o6nacTv 3HaHWiA O OU3MKO-
XUMUYECKMX MpoLeccax, XUMUYEecKMX M ¢as3oBbiX NpPeBpalLeHusX, HeoOXOAMMLIX ANs OpraHu3auuu, KOHTPOmns W
NPOM3BOACTBEHHO-TEXHONMOMMYECKON OEATENbHOCTU MPU MPOM3BOACTBE XMMUYECKUX BOSMIOKOH M KOMMO3MLMOHHBIX
MaTepuarnoB Ha UX OCHOBE, a Takke B npoueccax Moandukaumm, KpaeHnm n OTAENKU BOFIOKHUCTbIX MaTepuarnos.

1.2 3agaun gUCUUNIIUHBI:

PackpbITb ponb n3n4ecKon XMMmnm B XMMNUYECKOWN TEXHOITOTUN.

MokasaTb TeopeTnyecKkne 1 NpakTUYeckne BO3MOXKHOCTM (pM3MYECKON XUMUKN ANs pa3paboTkn NPOrpecCcuBHbIX
TEXHOJIOrMYECKNX MPOLIECCOB U YNpPaBreHUs.

1.3 TpeboBaHuA K NnpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NOAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLMIA, YKa3aHHbIX
B M. 2, NPU N3y4eHUN ANCLUMINH:

dusnka

OOwas n HeopraHnyeckast XMMnsi
AHanuTnyeckas XuMust u prU3nMKo-XMMMUYECKNE METOAbLI aHanmn3a
MaTtemaTuka

2 KOMMNETEHUMN OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-1: Cnoco6eH nsyyaTb, aHanM3MpoBaTb, MCNONIb30BaTb MEXaHU3Mbl XMMUYECKMX peaKkLMn, Npomcxoasmx
B TEXHOJIOrMYECKMNX NpoLieccax U oOKpyXxaroleM MMpe, OCHOBbIBasiCb Ha 3HaHUSAX O CTPOEHMUU BeLecTBa,
npupoae XMMUYEeCKON CBA3U U CBOMCTBAX PasfIM4HbIX KNAaCcCOB XMMUYECKUX 3NIEMEHTOB, COeAUHEeHUI, BelecTB
M MaTepuanos

3HaTb: OCHOBHble 3aKOHbl W COOTHOLIEHUS U3NYECKOW XUMUU (XMUMWUYECKOW TEepMOAMHAMUKM, 3SfEKTPOXUMMUN,
XUMUYECKON KMHETUKW, OCHOBbl (ha3oBblX PaBHOBECUM W MEPexodoB), CMOCOBbI WX MNPUMEHEHUs AN pelleHus
TeopeTUYecKnx 1 NpuknagHblx 3agad, posib PUsMYecKorn XMMUN Kak TeopeTnyeckoro doyHaaMeHTa COBPEMEHHON XUMUN
1 NPOLIECCOB XMMUYECKON TEXHOMOTUN.

YMeTb: NpOrHo3npoBaTh BAUSHUE pasnuyHbIX (PakTOpOB Ha XUMWYEcKoe paBHOBecue, Ha ha3oBoe paBHOBECHE, Ha
paBHOBECMEe B pacTBOpax SMeKTponuToB, Ha noTeHuman asnektpogoB u 3[C ranbBaHUYECKUX 3NEMEHTOB, Ha
HanpaBfeHne M CKOPOCTb XMMUYECKUX peakuui; COCTaBnATb KUHETUYECKNEe YpaBHEHUS OJ19 KMHETUYECKU MNpPOCTbIX
peakumi, knaccuuuupoBaTtb 3MeKTPodbl U INEKTPOXMMUYECKME LIenn, Nonb3oBaTbCs CMPaBOYHOW NUTepaTypon no
PU3NYECKON XUMUN.

BnapeTb: HaBblikaMu NpoBeAeHUS TUMOBbLIX PUNKO-XMMUYECKUX UCCNESOBAHUI N HaBblKaMu PELLEHNS TUNOBbLIX 3a4ay B
obnactT XuMM4ecKon TepMOAMHaMMKM, ha3oBbiX PaBHOBECUMI M (ha30BbIX MEPEXOAOB, ANEKTPOXUMUM, XUMUYECKON
KMHETUKMN.

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTeMmaTu4yeckue, (*)VI3VI‘-IeCKMe, (*)VI3VIKO-XVIMM‘-IeCKVIe, XnuMmuyeckue metToabl
AnA peweHnna 3agay npod)eccuorlaanoﬁ AeATeNIbHOCTU

3HaTb: 3aKOHbI CbVI3VILIeCKOl7I XUMUN, 3aKOHOMEPHOCTU NMPOTEKaHUA U paBHOBECUA OTAEJIbHbIX KIaCCOB XUMWUYECKUX
peaKLWIVI N CBA3b 3TUX SaKOHOMepHOCTeVI ¢ ocobeHHoCTAMM BHYTPEHHEro CTpOEeHUA MOJEeKyln OTAeNIbHbIX rpynn
XUMUYECKUX COeAUHEHUN

YMeTb: 1cnonb3oBaTh 3aKOHbI CbVI3VILIeCKOl7I XM, TepMmognHaMmmnyeckne crnpaBoyHble OaHHbIE N pe3ynbTaTtbl CbVI3VIKO-
XUMUHECKOro dKCcnepmmeHTa Onda onpeneneHnda HanpaBneHUa XMMUYecKnx peaKLWIVI, Ana BblYUCIIEHUA PpaBHOBECHOIO
BblXO4a NpPOAYKTOB, onpeaeneHna

TennoBbIX SCbQJeKTOB peaKLl,VIVI; onpepneneHnsa KOHCTaHT CKOpOCTeVI XUMUNHECKNX peaKLI,VIVI pPa3nnYHbIX NOPAOKOB U SHEPTnn
akTnBauun 1 UCNOJ1b30BaThb NOJ1ydeHHbIe pe3yrbTaTbl 4514 pelleHna 3agad ﬂpO(beCCVIOHaJ'IbHOIZ AEATESIbHOCTHU.
BnapeTtb: HaBblkaMu aHanu3a u pacyeTa TepMOognHaMNU4YECKUX napamMeTpoB q3VI3VIKOXVIMW-IeCKVIX npoueccos, MEeTOANKON
N TEXHWKON na60paTopHoro SKCnepnMeHTa




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ons
3A0)

KoHTakTHas paboTta

Nek.
(vacel)

Mp.
(vacenl)

Nab.
(vacsbl)

CP
(vachbl)

MHHoBaLU.

copmbl
3aHATUN

dopma
TeKyLLero
KOHTpOS

Paspen 1. OcHoBbI XUMUYECKON
TEPMOANHAMUKN

Tema 1. BeBegeHue. CogepxaHve 1 3agayn
Kypca. TeopeTuyeckne MeToAabl
dmsmyeckomn XUMUN: KBaHTOBO-
XUMUYECKUN, TepMOoANHAMUNYECKUN,
KnHetmyecknii. OCHOBHbIE  MOMNOXEHUsI
KBaAHTOBO- XUMMUYECKOro mMeToAa.
3KcnepuMeHTanbHble MeToabl
dusnyeckon  xumun.  UHTepnpetauusd
3KCMepuMeHTanbHbIX AdaHHbiX. [Mpegmer
XUMMYeckon TepmoguHamuku. OCHOBHbIE
NOHATUS.

JlabopaTtopHass pabota. BsepeHue B
nabopaTtopHbI NPaKTUKYM. VIHCTpYKTax no
TBb. TexHuka nabopaTopHbIX pador.

Tema 2. YpaBHeHus COCTOSIHUSA
TepMOgUHaMMNYECKON CUCTEMBI.
OKCTEHCUBHbIE n WHTEHCUBHbIE
napameTpbl. Hynesoe Ha4ano
TepmoguHamukn. QPyHKUMKM Mpouecca wm
COCTOSIHUSA. MepBoe Hayano
TepMoanHaMmunki. TennoTel obpasoBaHus
NpoCTbIX  BeWecTB U  COeAUHEHUN.
CraHpgapTHoe COCTOsIHME. Pacuet
TennoBbiXx  3(PEKToB B pasfUYHbIX
XMUMWYECKMX MNpoueccax. [ennoemKoCTb.
YpaBHeHue Kupxroda.

JlabopaTtopHass pabota. Kanopumetpus.
OnpegeneHne uHTerpanbHOW  TENmoThl
pacTBOPEHUS COMMw.

MpakTnyeckue 3aHATUA. PacyeT TennosbIxX
a(ppeKkToB B PasnUUHbIX XUMUYECKMX
npotieccax.

Tema 3. [llpoueccbl o6GpaTumble #”
HeobpaTMMble, CaMOMPOU3BOSIbHbIE U
BbIHY)KOEHHbIE. JHTPONUSt Kak YHKUMSA
COCTOSIHMS1 TEPMOANHAMUNYECKON CUCTEMBI.
Il Hayano TepmoamHamuku. Pacuet
U3MEHEHUs  SHTPONMUU B PasfUYHbIX
npoueccax. lll Hayano TepmoguMHaMuKkm.
OcobeHHoCcTH TEPMOANHAMUNYECKNX
cuUcTeMm, cogepxaiymx
BbICOKOMOJEKYSAPHbIE coeavHeHus
(BMC).

JlabopaTopHas paborta: «Pacuér
cTaHAapTHbIX TEPMOANHAMUNYECKNX
napameTpoB XUMWYECKOW peakumm npu
3ajlaHHON Temneparype»

MpakTnyeckme 3aHATUS. Pacuert
U3MEHEHUsT  SHTPONMUU B PasfUYHbIX
npotieccax.

Konnoksuym no TeMe: OcHoBBI
XUMUYECKOW TEPMOANHAMUKM.

10

J1,Ko

Paspen 2. MeToabl paBHOBECHOW
TEPMOANHAMUKM. XvmMmunyeckoe
paBHOBeCUE

JLK




Tema 4. MakcumansHaas pabota w
XMMMYECKOe CpoacTBO. TepMogmHaMmmnyeckne
noteHumansl. KpuTepum HanpaBneHHOCTU
XMMWYECKOTO npouecca " mepa
paboTocnocobHOCTM  TEPMOANHAMUYECKOMN
cuctemMbl. Xapakrepuctndeckne gyHKUUN U
ux cBoWcTBa. YpaBHeHuss [wnbbca —
lenbmronbua, mbbca — [dworema, BbIBOA
dyHOaMeHTanbHbIX ypaBHeHun Mmbbcea.
MHTepakTBHaa  nabopaTopHas  paborta.
WccnenoBaHne XMMUYECKOro paBHOBECUS B
rasoBon cucrteme, cogepxawenn N204 wu
NO2.

Tema 5. I3meHeHne noteHumanos mM66ca u
FenbMronblua B pasnU4YHbIX Mpoueccax.
Xumundeckun noteHuman. Obuwee ycrnosue
paBHOBECUSI CUCTEMBbI, 3aKOH OENCTBYHOLLNX
mMacc. OnemeHThI CTaTUCTUYECKOMN
TEPMOANHAMUKM. BbiBOA, YpaBHEHUSs!
BonbuymaHa — lNnaHka n pac4yeT XMMNYECKOro
noTeHuMana C MOMOLLbD  MONOXEHUN
CTaTUCTMYECKON TEPMOANHAMMUKM.

AC

Tema 6. KoHCTaHTbI paBHOBeCUS.
DyrnuTMBHOCTH n aKTUBHOCTM.
TepmogmHamMmuyeckasi KOHCTaHTa paBHOBECUS
" nonoxeHue paBHOBecCUs

TepMOAMHAMNYECKON CUCTEMbI. YpaBHEHUS
M30TEPMbl XMMUYECKOM peakumm u BaHT
MNodga. CywHocte npasun Jle LWartenbe.
KoHCTaHTbl  ra3oBbIX W reTEpPOreHHbIX
paBHoBecui. MeTogbl pacyeTa KOHCTaHT
paBHoBecun. OCobeHHOCTN TepMOANHAMUKM
peakuui nonuMmepusagmu.

MpakTnyeckne 3aHATUA. PacuyeT KOHCTaHT
paBHOBECU.

KoHTponbHasa pabora.

Pasgen 3. ®a3oBble paBHOBECUS U CBOMCTBA
pacTBOPOB (HE3NEKTPONMTOB)

Tema 7. lNpuMepbl reTeporeHHbIX CUCTEM U
npoueccoB B  Hux. [loHatms  daswbl,
NOBEPXHOCTW pasgena, He3aBNUCUMOrO Yncna
KOMMOHEHTOB. YCINOBWUs  paBHOBECUsI B
reTeporeHHbIX TEPMOANHAMNYECKNX
cuctemax. Teopema [diorema u npaesuno ¢as
Mobca. AHanmM3 pguarpaMmMm  COCTOSIHUS
OLHOKOMMOHEHTHbIX CUCTEM. YpaBHEHWe
Knaysuyca — KnanenpoHa.

MHTepakTBHaa  nabopaTopHas  paborta.
M3yyeHne paBHOBECMS XWMAOKOCTb - nNap B
OOHOKOMMNOHEHTHOW CUCTEME.

Tema 8. O6wasa xapakTepncTnuka pacTBOPOB.
Buabl pacTBopoB. XuMMYECKUin MnoTeHuunan
KOMMOHEHTa B ugeanbHOM pacTBope. 3aKoH
Payna u aHanu3 OTKNOHEHWA OT Hero.
Abcopbuusn. PacTtBopbl rasoB B >XMAOKOCTSAX.
3akoH [eHpu. BnusHue paBneHns wu
TemnepaTypbl Ha pPacTBOPUMOCTbL [a30B B
XNOKOCTSIX W pacTBopax. HacbllleHHble
pacTBopbl.

JlabopaTopHas pabota. KpruomeTpus.
MHTepakTMBHas  nabopaTtopHas  paboTa.
OcmomeTpu4.

AC

AC




Tema 9. ConbBartauus, romo- 7]
retepoaccounauns B pacTBopax.
Xumunyecknn noteHumnan npeaensHo
pas3baBneHHbIX W pearnbHbIX pPacTBOPOB.
KonnuraTuBHble CBOWCTBa pacTBOPOB M UX
KonuM4ecTBeHHOe onucaHue. Bbluncnexmve
aKTMBHOCTEN pacTBopuTEns n
pacTBOPEHHOTO coefuHeHus no
3KCMEePUMEHTAarNbHbIM 3HAYEHUSIM CHUXEHUSA
[aBneHnsi NapoB, OCMOTUYECKOro AaBrneHus,
MOHXEHUs TemnepaTypbl 3amep3aHus wu
NOBbILLEHUS TemnepaTypsbl KnneHums
pacTBOpOB.

Mpaktnyeckme 3aHATUA. PacdeT dasoBbIx
paBHOBECUI.

Pasgen 4. TepmoavHamuka reTeporeHHbIX
cuctem. Metoabl pasgeneHus cMmecen

Tema 10. bBuHapHble pacTBOpbl C
HeorpaHuyYeHHon pacTBOPUMOCTbIO
KOMMOHeHTOoB. MeToabl (hN3NKO-XUMNYECKOTO
aHanusa. [uarpamMmmbl  COCTaB-CBOMWCTBO.
3akoHbl KoHoBanoBa. [poctas neperoHka.
MpaBuna Bpesckoro. MpuHLMN
pektudukaumn. bBuHapHble cuctembl C
OrpaHNYeHHON B3aMMHOW pPaCTBOPUMOCTLIO
koMmnoHeHToB, BKTP 1 HKTP. OcobeHHocTH
cuctem ¢ BMC, cnuHoganu. lNeperoHka c
BOASHbBIM MapomMm, C reTepoas3eoTpornom n 6es
retepoaseoTrpona.

MHTepakTMBHas  nabopaTopHass pabora.
[MeperoHka neTy4nx cMecemn.

MHTepakTMBHas  nabopaTopHass pabora.
AHanus pguarpamMm  KuneHuss  BGUHapHbIX
cucTem.

Tema 11. PaBHOBecusas «kpuctannbel -—
XNOKOCTb» B OvHapHbIX ~ cucTemax.
Tepmuyecknii aHanms, KpMBble OXIaXKaeHus,
Ouarpammbl  nnaBkocTu.  Cuctembl C
HeorpaHN4YeHHON " orpaHuyeHHomn
pacTBOPUMOCTbIO B KpUCTanm4yeckom
COCTOSIHMM, C 0OpasoBaHMEM XUMUYECKMX
COEOVHEHUN, MNNaBSALWMXCA KOHIPY3HTHO U
WHKOHIPY3HTHO, C MNPOCTOM 3BTEKTMKOM.
MprHUMNBI OXNaXAEHMS U pa3MOpPaKMBaHWS.
OcobeHHocTn cuctem BMC —pacTtBoputens,
BNUAHWE TemnepaTypbl W MOMNEKYnspHOWM
Maccbl nonuMepa Ha  pPacTBOPUMOCTb.
BbicokoanacTu4yHoe COCTOsIHME nonumepa,
nnacTudpukauus.

Konnokenym no Teme: TepmoavHamuka
reTeporeHHbIX CUCTEM.

AC

JIKo,K




Tema 12. PaBHOBecUsI B TPEXKOMMOHEHTHbIX
cuctemax.  TpeyronbHWUKK 'mb6ca "
Po3seHOyma, cuctembl C  OrpaHU4YeHHON
B3aMMHOM pacTBOpuUMOCTbO. KoadhduumneHT
pacnpegeneHns pacTBOPEHHOIO COeAVHEHNS
Mexay OBYMS KOHOEHCMPOBaHHbIMK dhasamu.
OKCTpakums. 3aBMCUMOCTb dur3nKo-
MEXaHW4YeCKNX CBOWCTB CUCTEM MOnumep —
nonvMmep-pacteopuTens OT cocTaBa MU
CTPOEHN4 BMC. MpuHLMNbI
XxpomaTorpadmyeckoro  pasgeneHus  Ha
npumepe TCX ©n mMemOBpaHHbIX MeToaoB
pasgeneHns Ha npuMepe  UCMNorb30BaHUSA
obpaTHoro ocmoca. OfLwas xapakTepuctuka
METOAOB pa3ferieHuns.

MpakTnyeckme 3aHATMA. PacyeTbl (pa3oBbix
paBHOBECUI.

KoHTponbHasa pabora.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexxyToyHas
aTTectaums (Ok3ameH)

34

34

34

51

2,5

24,5

Paszgen 5. OcHOBbl XMMWYECKON KUHETUKW.
Teopusi akTMBMPOBAHHOIO KOMIMIIEKca

Tema 13. TloHATME O [OBMXYyLWEN cune wu
CKOpPOCTM HEepaBHOBECHbIX NpOLIECCOB.
deHoMeHonornyeckas (dbopmanbHas)
KnHeTuka. KuHeTudeckme wu3MepeHuss mu
obpaboTka KMHETUYECKUX KpuBLIX. 3agayun
dopmManbHOM U MONEKYNSAPHON  KMHETUK.
TepMUHONOrMs XUMUYECKON KUHETUKN. Tunbl
peakumi (obpaTnmble n HeobpaTUMbIE, FOMO-
N reTeporeHHble, roMO- U reTepoNiMTUYecKme,
romo- u retepodasHoie). MonekynsapHoCcTb 1
nopsiAokK peakumn. KuHeTnueckas
WHTEeprpeTauus 3akoHa OENCTBYHOLUX Macc.
TepmoguHammnyeckni " KUHETUYECKMI
KOHTpPO~b.

JTabopaTopHas pabora. OnpegeneHxune
KOHCTaHTbl CKOPOCTU OMBbISIEHUSI CIOXHOIo

acpupa.

Tema 14. OOWHOCTL MU pasnuyne
TEPMOANHAMUYECKOTO U KUHETUYECKOro
onucaHus XUMUYECKMX peakuui.
3aBMCMMOCTb  CKOPOCTU peakumi  oT
TemnepaTypbl. YpaBHeHNe AppeHuyca u ero
0obOCHOBaHMEe C MOMOLIBI  YpaBHEHMS
nsobapbl BaHTt Nodpda. SHeprua aktmsauum
NpeaaKCnoHeHUManbHbINn MHOXUTENb.
Teopust akTUBHbBIX CTOSIKHOBEHUWI, MOHATME O
ceyeHun peakuum (npouecca). Teopus
aKTMBMPOBAHHOIO KOMMJeKkca JWpuHra wu
MonsHn. OcHoBHbLIE nonoxeHus. BbiBoa
BbIP@XXEHUS O KOHCTaHTbl  CKOPOCTM
peakumm B obuwem Buae. IHTanbnua wu
SHTPONUS aKTMBALINN.

JTabopaTopHas pabora. OnpegeneHxune
KOHCTaHTbl CKOPOCTWN MHBEPCUM Caxaposbl.

JLK




Tema 15. MNMpuHUMN NUHENHOCTM CBOBOOHLIX
aHeprun Kak cnencrteue Teopun
aKTUBMPOBAHHOIO Komnnekca.
Mcnonb3oBaHMe 3TOro0  NpuHUMNA  Ons:
O0OBbSACHEHNST BMWSHUS  pacTBOpUTENst W
conesBblX 9(PPEeKTOB Ha KUHETUKY W
TEPMOAMHAMMKY MPOLIECCOB B pacTBopax;
[ON1S1 YCTAHOBINEHUSI CBSA3WN MeXAY CTPOEHUEM
N peakuMOHHOW CMOCOBGHOCTbIO COEAUHEHUN
Ha npumepe ypaBHeHun ammeTa n TadTa;
006bACHeHUs 3NeKTPOPUIBHBIX n
HYKNeoUrnbHbIX ~ MEXaHU3MOB  peakuui;
ctepudecknx adpdektoB. MexaHusmbl 1
KMHETMKA peakuum C y4yacTMEM MOHOB.
Mpponus.

JlabopaTopHas pabora. Onpepenenue
KOHCTaHTbl CKOPOCTU MYyTapoTaLun rOKO3bI.
KoHTponbHasa pabora.

Paspen 6. KnHeTtnyeckue MeToabl
nccrnegoBaHns XMMUYECKUX NPOLLECCOB

Tema 16. [lpamas wn obpaTHaa 3agava
KMHeTUYeCKuX  uccnegosaHun. [Mpumepsi
peweHnin. lMpusHakm MPOCTbIX U CROXHbIX
peakumi. [Mpumepbl MexXaHW3MOB UEMHbIX,
COMPSKEHHbIX, (POTOXUMMUYECKUX peakLui.
MeTtoabl  onpefeneHus  NUMUTUPYIOLLIEN
ctragun. [poueccbl andpdysmm B rasax wu
KOHAEHCUPOBaHHbIX cpedax. 3akoHbl duka,
cratucTmyeckas U TepMoaMHammyeckas

WHTepnpeTauus. BeicTpble peakuun.
KnHeTunka " MeXaHn3m peakumnm
nonumepusaLunm.

Tema 17. MeToapbl onpegeneHns nopsiakos B
NpPOCTbIX n CMOXHbIX peakumsx.

OunddepeHumanbHble U UHTerparnbHble
MeToAbl ONpederieHNss 3HeprM axkTMBauuu.
OnpegeneHune  NMMUTUPYIOLWEN  CTaauu
reTeporeHHoro npouecca Mo BEMu4YMHE
3Heprum axkTMeaumu. Beluncnexnve sHTponum
W 9HTanbnumM akTmBauuu. BsaumocBsasb
3HAYEHUN 3TUX BEMUWYUH C BEPOSATHLIM
MEXaHM3MOM  peakuMm Ha  npumepax.
MukpoBonHoBasi aktuBauuda. OnTummusaums
XUMUYECKMX NPOLLECCOB.

lMpakTnyeckne  3aHATUSA. KnHeTtunyeckne
MeToabl uccrnegoBaHus XUMUYECKMX
npoLeccoB.

Paspgen 7. Katanus

Tema 18. OnpegeneHne un CBOWCTBa
KaTtanunsaTopoB. BnusaHue katannsatopoB Ha
KMHETUKY W TEPMOAUHAMUKY XUMUYECKNX
npoueccoB. MexaHu3mM Katanus3a B pamkax
Teopumn aKTUBUPOBaHHOIO KOMMIekca.
CenekTuBHbIN U HECENEeKTUBHbIA KaTanus.

WHrmbuposaHune " MHMLMMpOBaHue
KaTanuMTUyYeckmx peakumin. Buabl romoreHHoro
Kartanusa. KncnoTHO-OCHOBHBIN

(cneundunyecknin 1 obLmin) KaTanms.

Ko




Tema 19. ®depmeHTaTMBHbLIN  KaTanus,
obnactu NPUMEHEHNS. eTeporeHHbIN
KaTtanus. BnusiHme katanusartopa Ha SHepruto
akTuBauum NUMUTUPYIOLLIEN ctagum
reTeporeHHoro npotecca. dakTopbl,
BNUAIOLLME  HA  KMHETMKY  agcopbuuwu.
M3oTepma JleHrmiopa. CkopocTb
reTeporeHHon KaTanuTUYEeCKOW  peakuuun.
MexdasHbin kaTanua.

Konnokeuym no teme: Katanums.

Pasgen 8. PactBopbl anekTponutoB. Teopusi
ANEKTPONUTMYECKON anccoumaumm

Tema 20. AHoOManuu KonnuraTUBHbLIX CBOMCTB
B pacTBOpax 3neKTponutoB. N30TOHUYECKUi
koadhpuumeHt.  Teopua  AppeHuyca U
nocnegywowas guckyccusi. OBGocHoBaHue
SMNEKTPONUTUYECKON  AMCCOUMAaUUN:  LIMKN
BopHa — Xabepa, npoBoAUMOCTb W
CONMbBATOXPOMHbIA  adhhpeKkT B pacTBopax
3NEKTPOSINTOB. CunbHble n cnabble
ANEKTPONUTHI. 3akoH pa3baBneHus
OcT1Banbaa, cTeneHb AMCCoLMaLNN.

Tema 21. PacueTbl TepMOANHAMUYECKMX
napameTpoB B pacTBopax 3neKTPOSINTOB.
Tennotel o06pasoBaHMs W conbBaTauun
(rvopataumm) MoHOB. XMMUYECKUn noTeHunan
noHa. OCHOBHbIE MOMOXEHMUS, NPUBTTKEHUSA U
cneacteust Teopun [ebas — Xiokkenst ons
pacTBOpOB CUIbHBIX 3NEKTPOSNTOB,
COOTBETCTBME IKCMEPUMEHTY. AKTMBHOCTb U
KO3(PMUMEHT aKTUBHOCTM 3NEKTPOSNTOB.
ConbBatauus, romo- M rertepoaccoumayms
WOHOB B pacTBOpaXxX 3N1EKTPONNTOB.
MHTepakTMBHas  nabopaTopHas  paborTa.
MpaHuubI NPUMEHNMOCTH npenensHoro
3akoHa [lebas.

MpakTnyeckue 3aHaTuA. CBOMCTBa pacTBOPOB
3NEKTPOSINTOB.

Pasgen 9. KoHcTaHTbl guccouuayum KUcnoT B
pacTBopax

AC

Tema 22. lNMoaxoabl K aKCnepuMeHTanbHOMY
onpeneneHnto KOHCTaHT auccoumaumm (pKa)
B pactBopax. OnpegeneHve 3HaveHun pKa
KMCINOT M OCHOBaHWA B BOAHbLIX pacTBOpax.

XapaKkTepucTuku " ocobeHHoCTH
OpraHN4eckmnx pacTBopuUTENEN.
KoHaykTOomMeTpuss M noTeHUMOMeTpusi B
HEeBOAHbIX cpepax. OcobeHHoCTH
CMNeKkTpohOTOMETPMYECKOTO OnpeaenexHs B
OpraHN4eckmnx pacTBOpUTENSX.

CraHgapTu3auus Wkan KUCNOTHOCTH (paH+) B
HEBOAHbIX cpeaax.

JlabopaTopHas paborTa.
KoHayKkTomMeTpuyeckoe TUTpOBaHME.




Tema 23. KncnotHble 1 OCHOBHbIE CBOWCTBa
coeavHeHun, amdonuTbl.  TayTomepus,
LUBUTTEP-NOHBI. KpncTtannuyeckoe coctosiHue
3NEeKTPONMTOB B  BuAe CoNnen u  co-
KpUCTarnsos. MHoroctyneHyaTble
NPOTONUTUYECKNE paBHOBECUS.
Onccouuaymsa KUCNoT U OCHOBAHMN B BOAHO-
opraHuyeckux cmecsax. [lpoTonuTuyeckme
paBHOBECUS B OPraHN30BaHHbIX pacTBOpax.
JTabopaTopHas pabora. Onpegenexune
KOHCTaHTbI auccoumauunm cnaboro
anekTponura.

Pasgen 10. TepmoauHamunyeckas Teopus
o4C

Tema 24. lNpupoga Toka B npoBogHukax Il
poAaa. OnekTpoxnummyeckas ayenka,
anekTponm3. 3akoHbl U NocTosiHHas Papages.
HapyweHne  obpaTumoctu, pemokc -
npoueccbl Ha anektpogax. O6o3HayeHus1 B
ANEKTPOXMMUYECKMX cxemax. Karog u aHop.
OnemeHT [JaHnens — HAkobu. PaboTa
3NEKTPOXNUMUNYECKOTO npotiecca.
OnEeKTPOXMMUYECKUIA  SKBUBANEHT SHEPruu
Mobca obwen pegokc peakuum Ha
aneKkTpoaax afemeHTa.

MpakTnyeckne 3aHATMS.  TepmoguHamuka

pacTBOpoOB 3NEeKTPOonuTOB n
3ANEKTPOXUMNYECKUX CUCTEM.
Tema 25. MpaBuna 3anucu

anektpoxummnyeckmx cxem (IUPAC 1953 r.).
BogopogHbin anektpon. Psag ctaHgapTHbIX
Hanps>KeHW anekTpogos. TepmoguHamuka
ANEKTPOXMMUNYECKNX  CUCTEM. YpaBHEHWS
HepHcTa (2 BapuaHTa). 3aBucumocts 3C ot
TemnepaTtypbl.  BblMucneHne  KOHCTaHThI
paBHOBECUSI W onpedeneHne WU3MeHEeHUst
SHTanNbNUWU, 3HTPOMWUMK, BHYTPEHHEN 3HEPrun
SMNEKTPOAHbIX peaKkLMin 3EKTPOXUMUYECKOTO
arieMeHTa.

JlabopaTopHasa pabota. Onpenenenne 3[C
ranbBaHNYECKUX SNEMEHTOB.

Tema 26. Knaccudumkaums anekTpoaoB Kak
cneacTeue ypaBHeHUIA HepHcTa. Qnektpogbl
| poma (MeTanmnuyeckne U  rasoBble).
CBMHUOBBIA  aKKyMymnsTop  Kak  npumep

Xumudeckon uenu. Onektpoabl |l popa
(amanbramHbIn, xnopcepebpsHbIn,
KanomenbHbIN, XUHIUAPOHHbIN).
KoHueHTpaunoHHbIEe uenu. OnemeHT
BecToHa. HepaBHoBeCHbIE

anekTpoxmMmmnyeckne npoueccol. MoTeHuman
nepeHanpsbkeHus.  YpaBHeHune  Tacbens.
MpuHUMN  9NEeKTPOXMMUYECKON  OYUCTKM
pacTBOpOB.

KoHTponbHasa pabora.

Nn,K,Ko




Tema 27. CTeKknsaHHbIN anekTpos,
namepeHue pH. Llkana pH B BOge 1 BOAHO-
OpraHU4ecknx  CMecCsiX. MpakTnyeckoe
ncnonb3oBaHne NOTEHLNOMETPUYECKNX
U3MepeHun: onpegerneHne npov3BeaeHus
pacTBOPMMOCTM conew; KOHCTaHT
rmaponu3a, guccoumauun u  paBHOBECUW
penokc peakumm; KoathdpmUneHTOB
aKTMBHOCTM MOHOB B pacTBOpax U MeTansioB
B cnnaeax. MoTeHuMoMeTpUu4eckoe
TuTpoBaHne. CeneKkTMBHbIE  3NEKTPOAbI.
XMuryeckme NCTOYHMKN ToKa.
JTabopaTopHas paboTa.
lMoTeHuMoMeTprYECKOE TUTPOBAHME.
JlabopaTtopHas paboTta. OnpepeneHve pH
OydepHbIX BOAHbIX pacTBOPOB.

Konnokesnym no teme: TepMmognHammyeckas
Teopus 3C.

UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 17 34 66

KoHcynbTaumm 1 npoMexyToyHasi

atTectauus (Ok3ameH, Kypcosas paboTa) 4,5 24,5

Bcero koHTakTHasa pabota n CP no 194

OVUCLMMNIMHE 166

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3apga4m KypcoBow paboTbl (npoekTa): CchopmmpoBaTtb KOMNETEHLUN 0By4YatoLierocs B obnacTu

QDVISMKO-MaTeMaTW-ieCKVIX 3HaHW O CbVI3VIKO-XVIMVI‘-IeCKVIX npoueccax, XMMN4YeCKnx u q383OBbIX npesBpawieHunsx,
HeobxoouMbIX A5 opraHmsaunn, KOHTpOA U ﬂpOI/I3BOLI,CTBeHHO-TeXHOJ'IOFI/I‘-IeCKOIZ AeATeNbHOCTN Npon3BOACTB
XUMUYECKOWN TEXHOMOInu; CCbOpMVIpOBaTb YMEHUA CaMOCTOATESIbHOIO peLieHns NOCTaBMEHHOWN TEXHONOMM4YEeCKON

3afavn, a Takxke ymMmeHnda n HaBblkK O(bOpMJ'IeHVIﬂ CBO€Ero pelleHna B MaTemMaTn4eckom (bopme, B Bnae rpadamquKoPl

3aBMCUMOCTU U NOSICHUTENbHOW 3annCKu.

4.2 TemaTuKa KypcoBoun paboTbl (MpoekTa): * [eTeporeHHbIl KaTanua (paBHOBECUE, KUHETUKA)
» Agcopbuus n pasgeneHne gecopbata MeETOOOM peKTUdMKaLMM

» ABcopbuuns 1 pasgeneHne pacTBopa MeETOA0OM PeKTudmKaLmm

+ ABcopbumns 1 pasgeneHne, KOHLEHTPYPOBaHWE pacTBopa MeTogoM 06paTHOro ocMoca

» Paszgenexve PacTBOPOB 3JIEKTPOJINTOB (BbIMOpa)KVIBaHVIe pacTBOpuUTeEnd, BbinapuBaHmne, Kpuctannnmdauua

4.3 Tpe60oBaHUA K BbINOMHEHUIO U NPeACTaBNeHUI0 pe3ynbTaToB KypcoBoM paboThl (MpoekTa):

Pabota BbINonHsieTcs nHgmeuayanbHO C UCNonb3oBaHMEM pacyeTHoOro metoaa C obasaTenbHbIM

TEOPEeTU4ECKUM obocHoBaHueM.

PesynbtaTthl NpeactaBnsAlTCca B BUAE MOACHUTENbHOW 3anunckn, ob6bemom 25-30 nUCTOB nevaTHOro TekcTa,

cofepxalyero cnegyowme oba3arernbHble 3NIeMeHTbI:
BBepgeHne
*PacueThl npoueccos
*TeopeTnyeckoe 060CHOBaHME NPOLLECCOB
*['pacdhuyeckme 3aBUCMMOCTH
*AnnapaTypHoe odhopmMIieHne npouecca (Cxema, PUCYHKM C ONMcaHnem)
*3aknoveHne

5. ®OH} OLIEHO4YHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHune nokasarteneun, KpUTepmMeB U CUCTEMbI OLLeHMBAHUA pe3ybTaToOB 00y4YeHus
5.1.1 NMokasaTtenu oueHMBaHUA

Ko
A MokasaTenu oueHnBaHWs pe3ynbTaToB 00y4YeHus
KoMneTeHUun cpeacTea

[aeT onpegeneHWe OCHOBHBIX MOHSATUM W 3aKOHOB XMMMWYECKOW
TEPMOAMHAMUKY;

nsnaraet MetoAbl TEPMOAMHAMWUYECKOrO OMUCAHUS XUMUYECKUX U
(hpa3oBbIX paBHOBECUI B MHOTOKOMIMOHEHTHBIX CUCTEMAX;
XapakTepusyeT pacTBOpbl 3MEKTPOSIMTOB U  3MEKTPOXUMUYEcKue
CUCTEMBI C MO3ULIUM TEPMOAVNHAMUKY;

NOACHSAET NPUHLMMbLI U YpaBHEHUSI POPMasIbHON KUHETUKN U KUHETUKN
CIMOXHbIX LEMHbIX, FeTEPOreHHbIX M (POTOXUMUYECKUX peakumii C
MOMOLLbIO YPaBHEHMWIA;

packpbIBaET OCHOBHbIE MOHSITUSI TEOPUM FTOMOFEHHOIO, reTEPOreHHOro

cobecepoBaHus

OTl1K-1

KypcoBas paboTa

HanmeHoBaHWe oueHOYHOro

BOI'IpOCbI ansa YCTHOIo

Tunosble NPaKTUKO-
OpueHTnpoBaHHbIE 3adaHNA




QDepMeHTaTVIBHOFO Katanumaa.

I'IporHo3V|pyeT, oueHmBaeT U aHanunpyet napamMmeTpbl COCTOAHUA

cuctembl. MpoBoauT BbLIGOP MeToda pacyeTa U BblHMUCNSAET
KMHETMYEeCK1e napamMeTpbl NPOLIECCOB;
opueHTMpyeTca B  opMynax, BblbMpaeT HeobGxoaumble U

paccynTbiBaeT nNnapamMmeTpbl CUCTEMbI;
aHannManpyeT pes3ynbTaTbl pacdeToB U AenaeT BbiBO4 O COCTOAHUU
CUCTEMbI M BOSMOXHbIX M3MEHEHUSAX B HEN.

OllK-2

Ob6bsACHAET 3aKOHbI npoTeKaHnAa XMMNYECKUX peaKLl,VIVI BO BpeMEHU Un

3aKOHbl XMMWUYECKOrO paBHOBECUs, ODOOCHOBLIBAET 3aBUCUMOCTb

CBOWCTB BELLECTB OT BHELLUHUX YCIIOBWI NPOBEAEHMWS peakLm. Bonpocbl ans YCTHOrO
cobecenoBaHus

OueHvBaeT BNUsSiHWE  YCNoBMI  Mpouecca Ha  xapakTtep

MEXMOJSIEKYTISIPHOTO B3aNMOAENCTBUS. Tunosble NpaKTuKo-

AHanuaunpyeT CTpoeHne coequUHEHNI, CMeCen 1 NX CBONCTB, NCMOMb3Ys

OpueHTUpoBaHHbIe 3aaHuA

CcOoBpeMeHHble MaTeMaTun4eckue, (bmmqecme, XUMn4yeckume un CbI/I3I/IKO- KprOBaﬂ pa60Ta

Xumudeckme metofbl. BbinonHAeT aHanu3 XMMMYecKUX COoeauHeHUMN,

conocrTaBnaeT pe3ynbTaTtbhl U AenaeT BbiBOAbI.

5.1.2 Cucrtema n KpuTEpPUN OLlEHUBAHUSA

Kputepum oLeHnBaHns cchopMMpPOBAHHOCTM KOMMNETEHLIMI

LLikana oueHnsaHus
YcTHoe cobecenoBaHme

MNMucbmeHHasn paboTa

[NonHbIN ncyepnbiBaoLLMn OTBET,
nokasbiBalLWUN MNOHNUMaHWE npegMeTa.
OpuveHTnpyeTcd B OCHOBHbIX TEpMMUHaXx,
3HaKoOM C OOMOMHUTENBHOW NuTepaTypon,
npaBuUINbHO OTBEYAET Ha AOMOSHUTENbHLIE
BOMpPOCHI.

CtyoeHT nokasbiBaeT npaBunbHOE
NoHUMaHuWe Yycnosua 3agayuv, Bnageer
HaBblkaMW aHanMsa YCroBusi, BbIOOPOM
HYXXHbIX 3aKkoHOB ¥ copmyn ana ee
peLleHuns.

Ymeet npaBunbHO 00BACHUTL
TEOPETUYECKME OCHOBbI aHaNUTUYECKNX
METO4OB M MpaBwWibHO BbiOpaTb MeTOA

5 (oTnun4HO)

Ob6yvatowmiica Bnageet npodheccroHanbHOM
TepMuHonorven, nokasbiBaeT BbICOKWI
YPOBEHb MPUMEHEHUS 3HaHWUW, YMEeHUn W
HaBbIKOB B CBOel paboTte, gaeT obocHOBaHWe
npeanaraemMbix peLueHunn; ucnonbsyet
OCHOBHYIO W 3HakoM C [OMNOSHUTENbHON
pekomMeHOOBaHHOW  nuTepaTypoun, paboTa
BbiMONMHeHa 6e3yKOPU3HEHHO B OTHOLUEHMU
obbema, odopmMneHus U NpeacTaBneHus,
cAaHa B YCTaHOBMNEHHbIM cpok. Ha sawwute
npeacTaeneH  goknag,  ConpoBOXOaembln
npeseHTauMen, KoTopble B MOMHOM obbeme
OoTpaXatoT BbINOMHEHHbIE 3adaHus, Ha Bce
BOMPOCHI AaHbl CYepnbiBaloLue OTBEThI

aHanuaa.
CraHpapTHbIN OTBET, TNLLEHHBbIN
WHONBMAYANbHOCTH. HonyckaeT
He3HaunTenbHble NMorpeLHocTH npwu
OTBETE Ha BOMPOCHI.

CtyneHT nokasbiBaeT JocTaTtoyHoe

NnoHUMaHWe YCroBus 3agaudv, Bnageet
HaBblkaMU aHanuaa ycrioBusi, nytaeTcs B
BbIGOPE HYXHbIX 3aKOHOB WM (hOpMyn Ans
€e peLUeHusl.

Ymeet npaBUnbHO 06BACHUTD
TEOPETUYECKNE OCHOBbI aHANUTUYECKUX
MeTOZOB M NpaBWUIbHO BbIGPaTb MeTon

4 (xopoLwuo)

aHanuaa.
HenonHein OTBET, nMmerT MecCTO
HebonbLne npobensbl B 3HaHUAX.

,D,OI'IyCKaeT norpewHoCT npu OoTBeTe Ha
BOMpPOCHI.

Ob6yvatowmiica Bnageet npodeccnoHanbHOM
TEPMUHONOINEN,  MNOKas3biBaeT  Tpebyembin
YPOBEHb MPUMEHEHWUS1 3HAHUW, YMEHUA U
HaBbLIKOB B CBOel paboTe npu HEKOTOPbIX
norpeLHoCcTaX NpopaboTkm 3agaHnii KypcoBom
paboTbl. PaboTa BbINONMHEHAa B  MOSIHOM
obbeme, HO MMetoTCs oWwnbkn B ochopMneHum
n npegctaeneHmn. Pabota cmaHa B
YCTaHOBIEHHbIN CpOK. Ha 3awmTe
npeacTaBneH Ooknad, HO Mpe3eHTauusi He B
NofHoM oObeme OTpaxaeT BbINOSIHEHHbIE
3afaHusl, Ha BOMPOCblI AaHbl OTBETblI Pa3HOM
CTENEeHU NOMHOTbI

Moka3biBaeT 3HaHUA y4ebHoro matepmana
B MUHUManbHOM o6beme. [onyckaeT
OonbLUoEe KONMYECTBO HEMPUHLMNUANBbHbIX
OLWMBOK. MOXEeT yCTpaHUTb NX C MOMOLLIbIO
npenogasarens.

CTyaeHT nokasblBaeT HegocTaTovyHoe
NoHMMaHue YCnoBuA 3agdayun, nytaeTcsl B
BbIOOpEe HYXHbIX 3aKOHOB M chopmyn ans
€e peLueHus.

HenonHbln oOTBEeT, ecTb OWWOKN B
N3NOXEHUN HeCKONbKux TeM. MyTaeTcs B

3 (yooBneTBoOpuTENbHO)

OO6yyalolmincs  OEMOHCTPUPYET  3HaHUS,
YMEHMSI U HaBbIKU B MUHMMASIbHO LOMYCTUMOM

obbeme. VimeeT MecCcTO Hamuume OLUMBOK;
MMEeITCA  MOrpelHocTM B 0dOpMIeHnm
paboTbl. KypcoBas pabota cpgaHa C

CylweCTBEHHbIM 3ano3gaHnem




TepMUHax.

2 (HeyOoBnNeTBOPUTESbHO)

He MoxeT oTBeTUTb Ha Bompoc 6e3
NMOMOLLM 3K3aMeHaTopa. MHOrouncneHHble
rpybble owmnbkm.

He noHumaeT ycnosue 3agayun, He MOXeT
npeanoXvWTb BapuaHTel peleHusa. He
3HaeT TeopeTUYECKMX OCHOB
aHanuTMYecKMX MEeTOOOB M He MOXeT
npaBurnbHO BbiOpaTb MeToa aHanusa nog
KOHKPETHBbI OOBEKT.

MonbiTka cnucbIBaHUSA, MCMNOSb30BaHNS
Hepa3pelleHHbIX TeXHUYeCKnX YCTDOIZCTB

Obyyvatowmiica obHapyxuBaeT npobenbl B
3HaHMAX OCHOBHOIO y4yebHoro MaTtepuana,
3a/laHus! BbINOMHEHbI B HEAOMNYCTUMOM 06beME
C rpybbiMu owwimbkamu, ogopmMmreHne paboThbl
He cooTBeTCcTBYyeT TpeboBaHuaM. Kypcoas
paboTa caaHa C CyLeCTBEHHbIM 3arno3gaHnem.
CopepxaHue  paboTbl  MOMHOCTbD  He
COOTBETCTBYET 3afaHuIio.

MpeacTtaBneHue Yyxon paboTsl, Nnaruat, Nbo
oTKas OT npeacTaBneHnst paboTbl.

WM nonb3oBaHWe MOACKA3KoW ApYroro
yenoseka.

5.2 Tunosblie KOHTPOJIbHbI€ 3aQ4aHUA UNTU UHbIe MaTepunanbl, HeobXxoaMMbIe ANA OLEHKU 3HaAHUMN, YMeHMFI,

HaBbIKOB

1 (unn) onbiTa AEATENbLHOCTU

5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMynMpoBKM BOMPOCOB

Cemectp 4

I'Ipe,u,lvleT nccnenoBaHnda n TeopeTnvHeckmne meTonbl q3VI3VI‘-IeCKOl7I XUMWUN: KBAHTOBO-XMMUYECKINN,
TepMO,D,VIHaMI/I‘-IeCKI/IIZ N KNHETUYECKUIA.

SKCﬂepI/IMeHTaJ'IbeIe MeToabl (bVI3VIHeCKOl7I XumMun. HasHayeHwne (bVI3VIKO-XI/IMVI‘-IeCKVIX MeTo40B aHanmsa.
anIMepbl MHTEepnpeTauunm dKkCnepmmMmeHTarnbHbIX OaHHbIX.

OCHOBHbIE MOHATUS XMMUYECKON TEPMOAMHAMUKK. TepMoanHammuyeckasl cucTema, paBHOBeCUE, TENNOTA,
BHYTPEHHSA aHeprus, paboTta. OBocHyMTe LenecoobpasHOCTb UCMOSb30BaHNSA YKa3aHHbIX NMOHATUIA.

OCHOBHbIE TUMbI TepMognHaMnU4eCKnx CUCTeMm. anIMepr. |/|3MepﬂeMbIe BEJNTMYNHbI, XapakTtepusytouine
COCTOAHNE TepMO,D,VIHaMVI‘-IeCKOVI CcUCTeMbl. OKCTEHCVBHbIE U UHTEHCKBHbIE BENMNYNHBI. ypaBHeHVle COCTOAHUA
TepMO,D,VIHaMI/I‘-IeCKOIZ cucTeMbl B 0bLem Buge.

MoHsATE O TEPMUYECKOM PABHOBECUMN N TEPMOAMHAMMUYECKOM npouecce. Hynesoe Hayano TepMoguHaMumKu.
lMoHATNE BHYTPEHHEN 3HEeprmn B TepmognHammke. PyHKLNN COCTOSHMSA N X CBSA3b CO CBOMCTBAMM MOSIHbIX
anddepeHunanos Ha NpMMepe BHYTPEHHEN SHEPTUN.

CyLLHOCTb 1 OCHOBHblE (hopMynMpoBKM | Havyana TepmogmHamukn. uddepeHumansHas dopma, CBOMCTBA
NOJHbIX 1 HENOMHbIX AnddepeHLManos.

Tennota npowecca npu NOCToOAHHOM obbeme nnm npun NOCTOAHHOM OaBleHUn. OHTanbnns Kak (bYHKLI,I/IFl
cocTosiHus. 3akoH 'ecca n ero cnegcraus.

3aBMcuMOCTb TennoBoro adhekTa oT TemnepaTtypbl Ha NpUMepe aHanusa gnarpammbel M306apHOro un
N30Xx0pHOro npoueccoB. BeiBog ypaBHeHua Knpxrodda. duanyeckmin cmoicn auddepeHumansHom
TEnnoemMKocTH.

TennoeMKoCTb UCTUHHAA n cpeaHAA Npu NOCTOAHHbIX AaBrieHnn nnun obveme. MeToabl OLEHKM 1
SKCNnepuMeHTarnbHOro onpeaeneHus. SMHVIpVI‘-IeCKVIe 3aBUCMMOCTU TENJIOEMKOCTU OJ1A BeLeCTB U
COeUHEHUN B KOHOEHCNPOBAaHHOM COCTOAHUN. MHTepﬂOﬂﬂLI,VIOHHbIe ypaBHEeHUA ONnA pacyeTa TenioeMKOCTHU.

10

HeobpaTnmble camonpounsBonbHble npouecchl. Mpumepbl. TepmognHammnyeckn obpatumble NpoLEecchbl.
PaboTa 06paTtumoro 1 HeobpaTUMOro NPOLECCOB. DHTPOMUS Kak PYHKLMSE COCTOSTHUS.

11

Tennota u pa6oTa B 06paTMMbIX 1 HeoGpaTUMbIX Npoueccax. MpuMepsbl ¢ UCNONb3OBaHWEM AMarpaMm
COCTOSIHUSA. DHTPOMNMSA U TeMnepaTypa. CyLIHOCTb M aHanUTUYeckoe BbipaxeHue Il Hayana TepMoauHaMUKK
AN 06paTUMbIX M HEOBPATUMBIX NPOLIECCOB.

12

Ill Hayano TepMoaMHaAMUKN U BblYMCIEHME abCONOTHOM SHTPOMNUN.

13

Xnmunyeckoe paBHOBECKE, SHTPONUA N XMMn4eckoe CcpoacTBo. KpVITepVIVI HanpaBneHusa npouecca. anIMepbl
Ha gnarpamMmmax COCTOAHUA. TepMOAMHaMMHeCKMG noteHumansl N'mbbca n NenbmronbLa.

14

BbiBog ypaBHeHus M'nbbca — [diorema 1 dyHaaMmeHTanbHbIX ypaBHeHun [mbbca. dPruanyeckmun cmbicn n
npymMepbl pasnnyHbix opm 3anncu ypasHeHun M'bobca.

15

NameHeHne aHeprumn M'mbbca n MNenbmronbLa B XMMUYECKNX NpoLeccax. 3aBucuMocTb aHeprumn M'mbébea ot
Xumunyeckon nepemeHHon. Obuiee ycnosme paBHOBeCUS. 3aKOH 4ENCTBYIOLLMX Macc B (hOpMynunpoBke
3ommepdpenbaa.

16

BbiBOg ypaBHEeHUA bonbumaHa — NnaHka. Pac4yeT XxumMmMyeckoro noTeHuuana KoMnoHeHTa B CMecu ¢
NMOMOLLIbIO MONOXEHUN CTaTUCTUYECKOWN TepMOONHAMUKN.

17

Obuwee ycinoBue paBHOBECUA XMMUYECKOTO npouecca. KoHcTaHThbI paBHOBECUA. anIMepr Bbl4YncneHus
KOHCTaHT paBHOBeCUA. (Dyrl/ITVIBHOCTVI N aKTUBHOCTU KOMMOHEHTOB CMEeCMu. TepMO,D,MHaMI/I‘-IeCKaﬂ KOHCTaHTa
paBHOBECUA.

18

3aBNCUMOCTb KOHCTaHThI U MOSIOXKEHUST XMMUYECKOr0 paBHOBECHUS OT yCrnoBuiA. Mpumepsbl. CyLHOCTb NpaBun
Jle Wartenbe n nx TepmoanHammyeckoe o60CHOBaHME.




19

KoHCTaHTbl paBHOBECUS ra30BbIX PeakLmid, BbIBOA B3aUMHbBIX COOTHOLLEHWI B 06LEeM BUae. FeTeporeHHble
pasHoBecus. Mprumepbl. OCOBEHHOCTY TEPMOAMHAMUKM peaKLmii ToNMMepusaLmm.

20

YucneHHble MeToabl pacyeTa KOHCTaHT paBHoBecuit. [Mpumep pacyeTa Ans NPOU3BOSbHON TeMNepaTypbl.
MpUHUMNLI pacyeTa KOHCTaHT PaBHOBECUI B CTAaTUCTUYECKON TEPMOLMHAMUKE.

21

TepMOD,VIHaMVI‘-IeCKVIe mMogenun pacTtBopoB. WpeanbHble, npegernibHo pa3683]’|eHHble, aTtepmMalibHble U
peryndapHbie pacTBOpbI. 3HTpOﬂI/IF| CMELUEHNA N XMMUYECKUI NOTeHLUMan naeansbHoro pacTBopa.

22

3aBMCUMOCTb NapumarnbHOro AaBreHns KOMNOHEeHTa OT cocTaBa pacTBopa. BeiBoa 3akoHa Payns u3
NpmbnuxeHnsa naeansHoro pacteopa. MNMpumepsl NONOXUTENBHBIX M OTPULATENbHbLIX OTKIOHEHWIA OT 3aKoHa
Payns.

23

BbiBOA 3aKkoHa 'eHpu 13 NpubnmkeHus npeaenbHO pa3baBneHHbIX pacTBOpPOB. PacTBOpUMOCTL ra3oB B
XMOKOCTAX U ee 3aBUCMMOCTbL OT TeMnepatypbl. [pumepbl npumeHeHns abcopbunm Ha npakTuke. YpaBHEHUE
CeveHoBa.

24

KonnuratneHble cBONCTBa pPacTBOpPOB. BbiBOA, 3aBMCMMOCTEN CHUXKEHMS TeMnepatypbl nnaBlieHNA 1
NnoBbILLIEeHNA TeMnepaTypbl KUNMEeHNA OAna ngearnbHblX pacTBOpPOB.

25

BbluncneHune k0ahULMEHTOB akTUBHOCTEN KOMIMOHEHTOB PACTBOPOB MO 3KCNEPUMEHTANbHBIM AAHHBLIM:
CHWXEHMA OaBMNeHMs NapoB, NOBbILLEHWA TEMMNEPaTYpPbl KUMEHUS], CHKEHUSA TeMNepaTypbl NaBneHms 1 no
OCMOTMYECKOMY AaBneHuto. YpaBsHeHne BaHT Nodda.

26

Mprmepsbl reteporeHHbix cucteMm. MNMoHATMS dha3a, NOBEPXHOCTL pasaena n hasoBbi Nepexod. Ycnosus
TEPMOLMHAMMYECKOro PaBHOBECUSI B TETEPOrEHHbLIX CUCTEMAX.

27

BVIHaprIe CUCTEeMbl C HeOFpaHVNeHHOIZ B3aVMHOW pacTBOPUMOCTbIO KOMIMOHEHTOB. Pacuet cocTaBa ﬂapOBOﬂ
W XXWUOKOMN (bas no gnarpamMmmam «gaBrieHne KOMNOHEeHTOB - COCTaB pacTBopay, «obLLee faBneHne - CoOCTaBy,
«Temnepartypa KnneHuns - CoctaB», «COCTaB paCTBOpa - COCTaB napa. 3akoHbl KoHoBanoBa. npOCTaﬂ
neperoHka.

28

,D,eMOHCTpaLI,I/IFl TpeX 3aKOHOB BpeBCKOFO Ana a3eoTPOnHbIX cmecen Ha anarpamMmmax «obLee faBneHve -
COCTaB». npaKTW—IeCKOG 3Ha4vYeHune. I'IeperOHKa noJ BakKyyMOM.

29

anIHLWII'I n Mmoaernb peKTVIQDVIKaLWIVI. MoHaTne o TeOpeTVI‘-IeCKOVI Taperike u ee BbiCoTe. Pac4eTt uncna
TeOopeTU4eCKNX Tapesiok no gunarpamMmmMmam «temMmnepartypa KMneHnsa - CoctaB».

30

MprMepbl OrpaHNYEeHHOM B3aUMHOW pacTBOPUMOCTU XUOKOCTEN Ha AnarpaMmax «TemnepaTypa - COCTaBy.
BuHoganu. Cuctembl ¢ BKTP 1 HKTP. BnvaHune TemnepaTtypbl HA pacTBOPUMOCTb.

31

KuneHuwe B3anmMHO HepacTBOPUMbIX KUOKOCTEN. I'IpaKTquCKoe npumMeHeHune neperoHkn ¢ BOAAHbIM NapoMm.
MaTepmaanblﬁ BanaHc 04YNCTKN TPYAHO KNNALWNX coeVHEeHun npun neperoHke ¢ BOAAHbIM NnNapom.

32

PaBHoBecwue XnakocTb - KpucTtannbl B 6VIHaprIX cuctemax. Metogpl q3VI3VIKO-XVIMVI‘-ieCKOFO aHanumaa
KOHOEHCUPOBAHHbIX CUCTEM. anIMeHeHI/Ie npuHUunna HenpepbiBHOCTU KypHaKOBa K MHTepnpeTaunn KpuBbIX
oXnaxgeHus.

33

[unarpaMma COCTOSIHUSI U KpUBbIE OXMaXAeHUsl BUHAPHBIX CUCTEM, KPUCTAmNN3YIOLLIMXCS C 9BTEKTUKONA.
MPUHLMMBI OXNaXKAEHUA U pasMopaxusaHus. MpakTuieckue npumMepbl Ans GUHapHLIX CMeceil.

34

AHanus anarpamMmm 6VIHaprIX cucTem, nNnaBALLNXCA KOHIPYSHTHO U UHKOHIPY3HTHO Ha KOHKPETHbLIX NpumMepax.
HdanbToHngbl n 6epTOJ'IJ'IVI£J,bI. 3aB1MCMMOCTb pacTBOPUMOCTU KpUCTamm4eCknx BelecTB OT TeMnepartypbl.

35

BuHapHble cucTeMbl nonumep - pacteoputens. OcobeHHOCTM Anarpamm cocTosHusA. CnvHogany. HapylieHue
npuyHLUMNa COOTBETCTBUSA. [laBneHre napoB Hag pacTeopamu nonvmMepos. MonydyeHne TBM 13 pacTeopos.

36

YCTONYMBOCTb PacTBOPOB NOJINMEPOB K PACCITIOEHUID. Bblpa)KeHVle Ana oCMOTU4YeCKOro gaBJieHnd B
pacTBOpax nofinMepos. BnvsHue TeMneparypbl 1 MOﬂeKyﬂﬂpHOﬂ MaccCbl nofiMMmepa Ha ero pacTtBOpUMOCTb.

37

PaBHoBecHs B TPEXKOMMOHEHTHbIX cucTteMax. CBoicTBa TpeyrofibHukoB M66ca u PoseHbyma.
MpsiMoyronbHas AarpaMma COCTOSIHUSI TPEXKOMIMOHEHTHBIX CUCTEM.

38

OnpegeneHne npouecca 3KCTpakumu, npumepbl. TpeboBaHus K akcTpareHTy. KoadhuumneHT pacnpeaenenus
Mexay dasamm u cTeneHb aKcTpakumu. MNMpouecc akcTpakuumn Ha anarpamme 'mbo6ca. CoctaB u
MartepuarnbHbIi 6anaHc aKCTpakTa U paduHaTa.

39

OOLwasn xapakTepucTnka NpPoLIECCOB pa3ferneHuns, NCNomnb3yeMblX B MPOMbILLIIEHHOCTU, 00NacTn NpUMeHeHNs
KaXKgoro m3 Hux. MNMprvHUMnbl 1 OCHOBHLIE BUAbLI XpOMaTorpadmnyeckoro pasaeneHns MHOrokOMMNOHEHTHbBIX
cMecen.

Cemectp 5

40

deHoMeHoMorMyeckoe onmcaHme HepaBHOBECHbLIX NPoLEeccoB. KnHeTuyeckue namepeHnusi. O6paboTka
KMHETUYECKUX KpMBbIX. CKOPOCTb XMMMUYECKOW peakumn. 3agadm (oopManbHOM U MONEKYNSPHON KUHETUK.

41

TepMUHOMNOrNSA XMMUYECKON KUHETUKN. DreMeHTapHas CTaausl, MexaHn3M, cxema npouecca, NMMMUTpytoLLas
ctagus. MNMprumepbl pasnnyHbIX TUNOB peakunii (roMo- U reTePOreHHbIX, FOMO- U reTePOSINTUYECKNX, FOMO- U
retepodasHbiX).

42

OB6LwHOoCTb 1 pasnuyne TepMognHaMn4eCcKoro h KUHeTU4eCKoro onncaHnsa XmMmn4ecknx peaKLl,VIVI.
3aBMCMMOCTb CKOPOCTU XUMUNYECKNX peaKu.Mﬂ OT TeMneparypbl.

43

YpaBHeHve AppeHuyca 1 ero obocHoBaHWe Ans 06paTUMON peakummn ¢ NOMOLLbIO ypaBHeHUs 306apbl BaHT
Fohda. duanyeckuii CMbICI IHEPTUM aKTMBaLMM U NPeA3KCNOHEHLUANbHOTO MHOXMWTENS B KOHCTaHTe
CKOPOCTW 06paTUMON peakLiuu.

44

Teopusi aKTUBHbIX COyAAPEHUI Ha NPpUMEpPe roMoreHHon GrMonekynspHoi peakumn. CeveHne
MEXMOTEKYNAPHBIX CTONKHOBEHWIA. [MOHSATHE O cedeHun peakumu (npouecca).




45

Teopusi nepexogHoro coctosiHusa AupuHra n MNMonsHn. OcHOBHbIE NonoxeHus. KoopavHaTta peakuumu,
aKTUBMPOBAHHbIV KOMMNIIEKC, peareHTbl U NPoAyKThl. BbiBOA, BbipaXXeHWUs1 Anst KOHCTaHTbl CKOPOCTU B 06LLEM
BUAe. QHTaNbNNS U SHTPONUS aKkTUBaLUMN.

46

anIHLI,VII'I NIMHENHOCTN CBOBOAHBIX SHepFMVI KaK cneacrtesme teopumn nepexogHoro CoOCTtoAHuA. Mcnonb3oBaHue
npuHUunna NIMHENHOCTU CBOBOAHBIX SHepFMVI ans o6bACHEeHNs BAUAHWSA pacTBOpuUTENA N CONneBbIX a(pd)eKTOB
Ha KMHETUKY U TepMoanHaMunKy npoLeccoB B pacTBopax.

47

IMprMeHeHne NpuHUMNa NMHENHOCTN CBOBOAHLIX SHEPTUI AN YCTAHOBEHUS CBS3N MEXAY CTPOEHUEM U
peakUMOHHON CNOCOOHOCTLI0O COEAMHEHUI HA NpUMepe ypaBHeHu TlammeTa u TadTa.

48

Mpsimas n obpaTHas 3agaya KMHEeTUYECKUX UccrneaoBaHuii. PelueHre npsiMol 3agadn Ha NpUMepe KUHETUKK
obpaTumon, napannenbHOi 1 NocrnefoBaTenbHOM peakunini. TepMOaNHAMNYECKUIA N KWNHETUYECKUIA KOHTPOSb.

49

|_|pl/I3HaKI/I MPOCTbLIX U CIOXHbIX peaKLI,VIVI. KuHeTu4yeckas MHTEepnpeTauna 3akoHa LI,eIZCTBy}OLIJ,VIX Macc. MeTtoabl
onpegeneHnsa J'IVIMVITVIpyIOUJ,eVI CTagunn B CITOXXHbIX peaKunax.

50

Mpouecchbl Auddy3um B razax U KOHAEHCMPOBaHHLIX cpeaax. [Mprmepbl peakuui, MIMMUTUPOBAHHBIX
andpgysueni. 3akoHbl duka. CTaTucTUYeckas U TepMoaMHaMMyeckas MHTepnpetaums. beicTpble peakumu.

51

TepMI/IHOJ'IOFVIﬂ CINOXHbIX peaKLI,I/IIZ. anMepr MEeXaHU3MOB CONMpPAXeHHbIX, LUenHbIX, CbOTOXI/lMI/I‘-IeCKI/IX
peaKLl,VIVI. OcobeHHOCTU U METOAbI NCCNEOOBAHMS. MVIKpOBOJ'IHOBaFl aKTBaUuA.

52

MonekynsipHOCTb 1M NOPAA0K peakuuu. MNpumepsbl peakumin ¢ pasnnyHbIMU U C OANHAKOBbLIMU
MOJIEKYTISIPHOCTBIO M NnopsakoM. MpuBeauTte 0GbsICHEHME B KaXKOOM MpUMepe C TOYKM 3peHNs
CTaTUCTUYECKON TEPMOANHAMUKN.

53

KuHeTuyeckne ypaBHeHus B anddepeHumanbHOn U nHTerpansHon dopme. MNMpumepsbl 48 peakumn ¢ Lernbim,
APOBHbLIM, HYNEBLIM Y NEPBLIM NOPAAKOM.

54

OO6LWKMIN 1 YacTHbIV (MO peareHTy) Nopsiakun peakuun. Cnocobbl onpeaeneHns NopsiAKoB peakumm no
peareHTam AJfis pasfnuyHbIX TUMOB PeakLni.

55

OnpegenexHne NMUMUTUPYIOLLEN CTaaUM reTeporeHHOro NpoLecca no BennyYmHe SHeprn akTMBaLumm.
COOTHOLLEHME CKOPOCTEN MOSEKYNSAPHON 1 AU dY3MOHHON CTagum B Npolecce NonMmeprsannm B pacteope
MOHOMepa.

56

Onpe,ueneHVle 1 CBOWCTBa KaTann3aTopoB. anIMepbl MEeXaHW3MOB KaTanuTnyeckoro AencTeus. CenekTnBHbIN
N HECENEKTMBHbIN KaTanua. MHFI/I6VIpOBaHVIe N MHUUMMpOBaHWE KaTalIMTU4EeCKUX peaKu,Mﬂ.

57

BnusHue KaTtann3aTtopoB Ha KNHETUKY U TepMOANHAMUKY XUMNUYECKUX NMpoL,eCCoB. MexaHn3m Bo3gencTasnd Ha
KMHETUKY peaKkuunn Ha npunmepe KMCrioTHO-OCHOBHOIO Katarinaa. CI'IeLI,VI(pVI‘-IeCKVIVI 1 o0LWMIA KaTanms.

58

Buabl romoreHHoro n reTeporeHHoro Katanumsa. anIMepbl KOJTM4eCTBEHHOr O BIIMAHUA Ha SHEPIruto aktuBauun
pas3nnyHbIX XMMNUYECKNX NpoLeccoB. (DepMeHTaTI/IBHbIVI n Me)KCba3HbIl7I Katanuas.

59

dakTopbl, BNUSOLWME HA KUHETUKY aacopbuun. BeposTHOCTb akTa v cTeneHb agcopbumm. Mpumepbl
SMMMPUYECKUX M30TEPM aacopbumn. BeiBoa nsotepMbl JleHrmiopa. BblpaxeHue Ans CKOPOCTU reTeporeHHoi
KaTanuTUYECKon peakumm.

60

KonnuratneBHble CBOMCTBA pacTBOPOB aNekTponuToB. M3oToHnyeckmin koaddmumeHT BaHT MNodda. Teopusa
3NEKTPONUTUYECKON anccoumauumn AppeHumyca 1 nocrnefoBasLlas 3a HEW ANCKYCCUS.

61

MexaHn3m 1 TepMmoguHamMmka npolecca conbBaTtauum no Namarnosy. Linkn bopHa - Xabepa. BnusHne
CTPOEHMS 1 CBOWCTB pacTBOPUTENS Ha obpa3oBaHMe conbBaToB. Crneunduryeckas conbBaTaums. TecHble
NOHHbIE Napbl.

62

CTeneHb M KOHCTaHTa guccoumanmmn. 3akoH pasbasnexHust OcTBanbaa.

63

KoathdpuumeHT akTMBHOCTU B pacTBOpax CUIbHbIX 3NeKTPonuMToB. CpeaHWIn OHHbIN KO3 ULIMEHT
aKTUBHOCTU M €ro pacyeT Ha OCHOBE MepPBbIX Tpex NpubnmkeHuii Teopum [ebas - Xiokkens.

64

N3mepeHuns: aneKTponpoBOAHOCTM PacTBOPOB 3NEKTPONUTOB. Bua KOHLEHTpaLUMOHHOW 3aBUCUMOCTU
yAenbHOM U yaenbHON MOMAPHON NPOBOAMMOCTY ANSA cnabbiX U CUMbHBLIX 3MEKTPONMTOB Ha KOHKPETHbIX
npuMepax.

65

MpenenbHasa yaenbHas MonspHas NPoBOAMMOCTb PACTBOPOB 3MEKTPONUTOB. YpaBHeHuss AppeHuyca v
Konbpaywa. Meton 06pa6oTku hopeorpaMmm Ans HAXOXAEHWS KOHCTaHTbI AUccoupaLmmn anekTponuTa B
pacTBope.

66

npaKTI/I‘-IeCKOG npuMmeHeHne KOHOAYKTOMeTpU4eCKOoro TMTpoBaHUA. Bua KpMBOl;I KOHOYKTOMEeTpu4yecKkoro
TUTPOBaHUA B 3aBUCUMOCTU OT CUJTbl KNCITOTHOCTU UM OCHOBHOCTU TUTPAHTAa U peareHTa. Onpe/J,eneHme
TOYKN SKBUBAJNIEHTHOCTW.

67

ObLas xapakTepucTrka 6e36ydepHbIX U BydepHbIX METOA0B UCCIe[oBaHNUs NPOTONUTUYECKUX PABHOBECUIA
B pacTBOpax 3MeKTponuUToB. AKTUBHOCTb MPOTOHA B Pa3nuYHbIX cpeaax. MoHsATHE O LKarne KACIIOTHOCTM B
HEBOAHbIX PACTBOPUTENSAX.

68

KMCnoTHbIE N OCHOBHbIE CBOWCTBA COEANHEHUN, aMCbOJ'II/ITbI. TayTomepMﬂ, LUBUTTEP-NOHbI.

69

Huccoumanms KMcnoT n 0CHoBaHWin B BOOHO-OpraHn4Yeckmnx cMecax. npOTOJ'IVITVI‘-IeCKVIe paBHOBeCUA B
OpraHn3oBaHHbIX pacTBopax.

70

MexaHn3m BO3HMKHOBEHUSA TOKa B NnpoBogHuKax |l poga. 3akoHbl Papaged. Peakuuu Ha kaToge v aHope.
MprMepbl aNEeKTPOAHbLIX peakuuii Npn CMeHe NONSIPHOCTU Ha MPOBOAHMKE.

71

OnNeKTPOXMMUYECKNIA IKBMBANEHT aHeprum Mmbbca. dnekTpoasmkyLlias cuna. Npasuna sanucu
3MNEKTPOXMMUYECKNX CUCTEM. PacyeT TepMoaMHaMUYECKUX DYHKLUIA M KOHCTAHT 3NeKTPOXMMUYECKNX
peakuun.




79 CtangapTHbIn noTeHuman anektpoga. CtaHgapTHbIV BOAOPOAHbLIN 3NneKTpoAd. Pag Hanps)KeHUn 3nemMeHToB.
MpaBuna 3anucu aNekTPOXMMUYECKUX CUCTEM.

SKcnepmmeHTaanoe n3mepeHue n TepmognHammnyeckoe BblHUCrieHne S,D,C ranbBaHN4eCcKoro arieMeHTa.

73
I'Ipanu'lo MCNoJib30BaHNA CTaHOAPTHbLIX MOTEHUMAarioB B ypaBHEHUU HepHCTa.

BbiBog ypaBHeHus HepHcTa u3 nsotepmel BaHt MNodda. PaBHOBECHbBIE M HEpAaBHOBECHbIE

74
3MeKTpoXMmmnyeckune npoueccl. MNoteHunan nepeHanpseHuns. YpasHeHve Tadens.

MpuMeHeHVe NOTEHUMOMETPUN ANs ONpefeneHns TEpMOAMHAMUYECKUX (PYHKLMUIA U KOHCTaHT
75  |anekTpoxumuyeckux pasHosecuii. 3aBucumocTtb L C oT TemnepaTypbl. OCOBEHHOCTbL CTaHAaPTHOIo
anemeHTa BecToHa.

76 KJ'IaCCVICbVIKaLWIﬂ ANEKTPOXNMUHECKNX CUCTEM KaK crnencrteme n3 ypaBHeHUdA HepHCTa. Xnmunyeckue uenm.
anMepr C 1CnoJib3oBaHMEeM 31eKTpo40B NepBoro poaa, O6paTMMbIX OTHOCUTEJ1IbHO KaThOHa U aHWUOHaA.

ObnacTtb npUMeHeHnA NoTeHUMoOMeTpnU4eCKoro TMTpoBaHUA. OcobeHHocTH noteHynomeTpu4ecKkoro

77 TUTPOBaHUSA B BOAHbLIX U HEBOAHbIX cpeaax. PekomeHgauun IUPAC.

MpuHUMN OencTBUA pPeaoKc-anekTpoaoB. MoH-cenekTMBHOCTL anekTpoaa. YCTPoMCcTBo 1 obnacTtb
NPUMEHEHWNA XUHIMOPOHHOIO U CTEKMSAHHOIO 3MeKTPOAO0B.

78

5.2.2 TunoBble TeECTOBbIE 3a4aHus

He npegycMoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, KeUchbl)

Tunosble NPaKTUKO-OPUEeHTUPOBaHHbIE 3a4aHNA HaXoOATCA B NPUITOXEHUN.

5.3 MeToanyeckue MmaTepuansl, onpeaensitowme npoueaypbl oLeHUBaHUSA 3HaHUN, YMEeHUW, BNageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K NpoMexXyTo4HoM aTrectauum U NnopsaoK NMKBMAALMM akaaeMm4eckomn
3af0MmKEeHHOCTH

lMpoBegeHe NPOMEXyTOYHOW aTTecTaumm pernameHTUPOBaHO NoKanbHbIM HOpMaTMBHbIM aktom CM6IYITA
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum obydatoLLmxcsa»
Ycnosuamn gonycka obyyaroLerocs K NPOMEXyTOYHOW aTTecTaummn SABASITCHA BbIMONHEHME U 3alLMTbl BCEX
nabopaTtopHbIx paboT cornacHo paboueri NporpaMMe; NONoXMTENbHbIE Pe3ynbTaTbl BbIMONIHEHWS KOHTPOMbHbIX paboT,
OTBETOB Ha BOMNPOCHI KOMNTOKBUYMOB.
5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMmu No AUcCUmnIIMHe

YcTHada X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTalum No ANCLUUNIINHE

B0o3MOXHOCTb NONb30BaTLCA CNPaBOYHLIMU TAabNMLAMM U KanbKyNATOPOM.
Bpemsa noarotoBkn OTBETOB Ha 3afaHWs d9K3aMeHaUuoHHoro buneta - 60 MUHYT.
Ha 3awuty kypcoBoi paboTbl 0TBOAUTCA He 6onee 20 MUHYT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | WN3pgatenscTeo | l"of nsgaHua | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
CmupHoBa AWN.,|Pusmyeckas xumus. Yactb 2 http://publish.sutd.ru/

CaHkT-lMNeTepbypr:

NwaHxogxaesa M.M. 2018 tp_ext_inf_publish.ph

CrerymnTa p7id=20185043
pebeHHukos C. O, [dPusnyeckas xumma. Kypc http://publish.sutd.ru/
N6parnmosa P. U. nekuun cne.: cnieryntn 2018 tp_ext_inf_publish.ph

p?id=2018222
Mbparnmoea P. W, [Pusnyeckas XUMMUSI. http://publish.sutd.ru/
MeraHoBa H. B.,|KnHeTtuka " Kartanuas. Cankr-MeTepBypr: tp_ext_inf_publish.ph
XonoxoHoBa J1. W.,|KuHeTuyeckue crerynTa ’ 2021 p?id=202168
Hosocenos H. IM. uccnenoBaHNA  XMMUYECKUX
npoLeccoBs
CmupHoBa AN.,|Pusmyeckas xummus. Yactb 1 http://publish.sutd.ru/

CaHkT-lNeTepbypr:

CyctaBoBa T.A., [lunvnH 2019 tp_ext_inf_publish.ph

B.A. crerynTa p?id=20195045
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa

N6parnmosa P. W.,[®dunsunueckas XUMUA. http://publish.sutd.ru/
pebeHHnkoB C. ., [Xumnyeckas cne.: cnieryntn 2014 tp_ext_inf_publish.ph

3anuesa E. U. TepMoanHaMUKa p?id=1994




CmunpHoBa A.N.,|Pnsnyeckas XUMUS. Cankr-NeTep6ypr: http://publish.sutd.ru/
CycTaBoBa T.A.,|9nekTpoxmmus CrerynTa ) 2020 tp_ext_inf_publish.ph
JlunnH B.A. p?id=20205059
CrenaHoBckux, E. W.,|®usnyeckas xumus. Teopusi n http://www.iprbooksh
BuHorpagosa, T. B.,|npakTtuka BbIMOMHEHNS EkaTepuHbypr: op.ru/66612.html
BpycHuubiHa, J1. A.|pacyeTHbix paboTt. Yactb 2. Ypanbckui 2016
Anekceesa, T. A, [Xumnyeckoe wu  pasosoe deaepanbHbIN
MackaeBa, JI. H.,|paBHoBecue yHuBepcuteT, O6C ACB
Mapkos, B. ©.
Muxannugun A. M. dusnyeckasa xummsa. Y 1 http://publish.sutd.ru/
cne.: cnieryntg 2016 tp_ext_inf_publish.ph
p?id=3584
Mwuxannngu A. M. dusnyeckas xumus. Y 2 http://publish.sutd.ru/
Cno.: crierynTtq 2016 tp_ext_inf_publish.ph
p?id=3585
NwaHxogxaesa M.M.,|Pusmnyeckas XUMUSL. http://publish.sutd.ru/
CmupHoBa A.W. MpuMepbl peLleHnss TUNoBbIX CaHkr-lNeTepbypr: 2017 tp_ext_inf_publish.ph
3agady no Kypcy uanyeckom BLUTO CrelryrnTa p?id=201913185
XUMUN
Mueanoe-leTtpocsH H.|Pnsmnyeckas XUMUS. http://publish.sutd.ru/
O., Besaukun 0. 3.,|KncnotHo-ocHOBHbIE . tp_ext_inf_publish.ph
Camovinos [. B. paBHOBeCUS B BOOHbIX Cri6.: Cherynta 2018 p?id=201803
pacTBopax
JlbicoBa C. C.,|AHanuTyeckass xumust 1 http://publish.sutd.ru/
CkpunHukoBa T. A, [dusnko-xummuyeckne mMeToabl tp_ext_inf_publish.ph
3eBaukun 0. 3. aHanunaa. duasmndyeckasa Xmumus. p?id=2017201
MoTeHumnomeTpuUs. cne.: crierynta 2017
MoTeHumnomeTpmyeckoe
TUTpOBaHue
Nbparumoea P. W.,|®nsmdeckasn XUMUS. http://publish.sutd.ru/
pebeHHnkos C. . ,|OpraHmnyeckas XUMMUSI. tp_ext_inf_publish.ph
Hosocenos H. TI1.,|VHTepakTnBHOE cre.: crieryntg 2017 p?id=2017192
3anueBa E. U.,|nabopaTopHoe 3aHsTUE
XonoxoHoBa J1. U.
Nbparumoea P. W.,|Pnsmdeckasn XUMUS. http://publish.sutd.ru/
MpebeHHukoB C. &.,|KypcoBas paboTta cre.: crieryntg 2017 tp_ext_inf_publish.ph
3anuesa E.N. p?id=2017191
CrtenaHoBckux, E. WU, |®usnueckasn xummsa. Teopus un http://www.iprbooksh
BuHorpagoBa, T. B.,|npakTtuka BbIMONTHEHUS EkaTepuHbypr: op.ru/66611.htmi
BpycHuupiHa, J1.  A.|pacuyeTHbix pabot. YacTtb 1. Ypanbckui 2016
AnekceeBa, T. A.,|OKCTEHCUBHbIE cBOWNCTBA denepanbHbIN
Mackaea, Jl. H.,|roMmoreHHbIX cuctem yHusepcuteT, 96C ACB
Mapkos, B. ©.

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Cnncok hmanko-xmumm4ecknx BenmdmH cuctemol CU ¢ 0603HaYeHAMY 1 pasMepHOCTbIO [QNEKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OKncnNUTENbHO-BOCCTAaHOBUTENbHbIE noTeHuymnansl [OnekTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHasn bubnuoTteka y4ebHbix nsganunin CM6rYMNTLH [OnektpoHHbii pecypc]. URL: http://publish.sutd.ru

Bbasa paHHbIX Tepmudeckne KoHcTtaHTbl Bewects [OnekTpoHHbin pecypc]. URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

BecnnaTHbIN oHnanH MHCTpymeHTapui no xumun. ChemDB Web Interface Index. [OnektpoHHbin pecypc]. URL:
http://cdb.ics.uci.edu/

BaHK AaHHbIX pagvaumMoHHbIX U HEPreTUYecKUx napameTpoB ABYXATOMHbIX MONeKyn [ONeKTPOoHHbIN pecypc).
URL: http://www.chem.msu.su/rus/chinfo/raden/welcome.html

6.3 MNepe4veHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro o6ecneyeHus
1C-butpukc: BHyTpeHHWIA nopTan y4ebHoro 3aBefeHus
MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnucaHue maTepuanbHO-TeXHUYECKON 6a3bl, HeOOXoAMMOW ANA ocyLecTBIeHUA obpa3oBaTeNibHOro
npouecca no gucumnsimHe

CneunanuavpoBaHHaa uUsnKo-xMmmnyeckass nabopatopusi, KoTopasi ocHalleHa: NlabopaTopHbIMU CTonamu,
naGopaTopHOM MOCYZOoW, aHAaNMUTUYECKUMU U TEXHUYECKUMU BeCamu, CYLUMIbHBIM LIKadOM, BbITSHKHbIMU LuKadamu,
OVCTUNNATOPOM, BOASIHOM GaHel, pedpakTomMeTpamu, MONsApUMETPaMK, KaropumeTpamu, KOHOYKTOMeTpamu,
noteHuMomeTpamu, pH-mMeTpoM, WOHOMETPOM, NaBGopaTOpPHbIM  KOMMIIEKCOM  «XUMUSI»,  YCTAHOBKOW  Anst
NOTEeLIMOMETPUYECKOTO TUTPOBaHWUSA, YCTAHOBKOW AN KOHAYKTOMETPUYECKOro TWUTPOBAaHWSA, YCTAaHOBKOW Ans
KPYOMETPUYECKNX U3MEPEHUI, YCTAHOBKOW NSl U3y4YeHUsl paBHOBECUS «KMOKOCTb-Map», yCTaHOBKOW Ans usydeHus 30C
ranbBaHWUYECKNX SNIEMEHTOB.

B naGopatopun vmMeeTcs JOCKa, NMepcoHanbHble KOMMbTepbl U MyNbTUMEAMAHLIA 3KpaH ANs BbINOMHEHUS
MHTEPAKTUBHLIX paGoT M NPOCMOTPa BuAeoMaTepMaros.

AyaunTopus OcHalueHne

MynsTumeauiHoe obopyaoBaHue, cneunanuampoBaHHasa Mmebernb, Jocka
JlekumoHHas ¥ A PYA H P A
aygutopus

CneumnanuanpoBaHHasa mebenb, 4ocka
YueGHas ayamtopus




MpunoxeHune

MpunoxeHue

pabouyeii NporpamMmmbl AUCLUMINHBI duanyeckas xumus

HaumeHosaHue OUCuUnﬂUHbI

no HanpasneHunto nogrotoBkn: 18.03.01 Xumunyeckasa TEXHONOrs
HanmeHoBaHwue Ol (npodwmngd): HaHoMHXXeHeprs, KOMNOo3uTbl U BuomaTepuansl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayum, Kemcbl)

Ne n/n |

YCrnoBusi TUMOBbIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3aJaHuii (3agad, KencoB)

CemecTtp 4

Mo onpegeneHuo TenoeMKoCT Npu NOCTOAHHOM obbeme

oU
CV = — . (1)
or ),
CneayeT nv U3 3T0r0, YTO

dU =C,dT 2 7

O6ocHywiTe cBor oTBET. [pyn Kaknx ycnoBusix BbipaxkeHue (2) cnpaBeanveo?

Mpmn 60 °C koHCTaHTa CKOPOCTU MpoLecca KpaweHus npsimMbiM Kpacutenem yeenuunnace Ha 10 % no
OTHOLLEHWNIO K 3HAYEHUI0 KOHCTaHTbI ckopocTu npouecca npu t=30 °C. OueHnTe yBeNn4eHne 3HayeHus
yKkasaHHoW KoHCTaHTbl pu 90 °C. Mcxoas U3 TEXHONMOMMYECKUX COOBPaXKEHMI MMEET NN CMbICIT NPOBOAUTL
[aHHOe KpalleHWe Mpu KUNs4YeHnn?

BuckosHbIn wenk kpacunu npu temnepatypax 50 n 100 °C. Mpu 3TOM M3MepPUnN KOHCTaHTbl CKOPOCTU
npouecca, 3Ha4eHust koTopbix coctasunu 0,235 n 5,34 cooTBETCTBEHHO. BblUNMCINTL SHEPIMO aKTMBaLMK U
onpeaennTb NMMMUTUPYIOLLYIO CTaauMio npouecca kpaweHus. OnpeaenuTb TENNOBON 3dEKT KpalleHns npu
kunsueHun, ecriv [1H(298 K) = - 5 kx-monb™ n [1C,® = 17 Ox-monb™'-K ",

Ha gHe o3epa (rnybuHa 9 m) obpasoBancs nysbipek rasa HebomnbLIOro pa3mepa 1 Havan BChbiBaTh.
OueHnTE KaKk U3MEHMTCS AMaMeTp 3TOro Ny3bipbka Ha MOBEPXHOCTU 03epa, ECNN HA AHE TemnepaTtypa Boapbl 7
°C, a Ha noBepxHoctn 15 °C.

TepMoaMHaMmyeckue napameTpbl MOMUMEPU3aLMIA LIMKIONEHTaHa MMetoT 3HaveHns [1H.°(298 K) = - 18
kx-morb™ 1 [1S:°(298 K) = - 52 [x-monb "K', Paccuutaiite BenmuuHbl KOHCTaHT pasHoBecus npu T = 10
°C 1 20 °C. lNoBblWeHNe Unmn NOHWXeHNe TemnepaTtypbl CNOCOBCTBYET NyyLueMy Bbixo4y nonvmepa?
Mo>XHO N1 OTBETUTL Ha 3TOT BOMPOC, He Npuberas k pacyeTam?

Ol'll/lpaﬂCb Ha onpeaeneHna TenyioeMKoCTn nNpu NoCTOAHHOM obbeme

6 (2]
or ),

M Npn NOCTOAHHOM AaBneHnn

sz(aﬁj ,
ar ),

a TakXe UCNnoJb3ysa BblpaXeHna Ond nosiHoro p,wcbcbepeHu.mana BHyTpeHHeﬁ SHeprnn




duz[a_U] dn(a_’f] a,
or ), v ),

[okasaTb, 4To Ang nobon TepMO,D,VIHaMVI‘-IeCKOVI CuUcTeMbl crnpaBennnmBo paBeHCTBO!

e {(2)))

7

Mpwn 300 K KoHCTaHTa paBHOBecUus Kp peakumm

N,0,(g) < 2NO,(g)
paBHa 0,174. Kakum 6ygeTt Habnogaembli MONEKYNAPHBIN BEC PaBHOBECHOW CMeCU, MNONy4eHHON npu
aunccoumaumnm ymcton N2O4 Npu 3TOM TeMnepaType nNog aTMocdepHbIM AaBrieHnem?

8 Mpwn pactBopeHnn 1 Mmonb noanaa HaTpusa B 1 nuTpe Boabl Belgenunock 7,5 [k Tenna. YsenuyeHve nnm
YMeHbLUeHMEe TeMnepaTypbl OyaeT cnocobCcTBOBaTL NPOLECCY pacTBOPEHUS yka3aHHOM conu B Boge? Mpu
nobaBneHnn B NONyYeHHbIN pacTBOp Takom e HaBeckn Nal kanopumeTpuyeckne namepeHnst Tenna
npouecca ganu 3Haderue 7,4 [x. OueHnte nHTerpanbHyto TENMOTY pacTBOPeHUs noguaa HaTpus B npegene
BeckoHeuvHoro pasbaBneHusi B Boge.

9 OHTanbnus nonumMepunsaumm aTuneHa

nC,H, (g) - (-CH,-CH,-),

0 . .
npv CTaHAAPTHbIX YCNOBUSAX UMEET 3Ha4YeHue AH298 = - 89 k[x/monb. OueHuTe TennoBon adhdeKT 3TON
peakumm, ecrnim eé NnpoBoANTb B peakTope NoCTOSHHOro obbéma.

10
OnpegenuTb NOPSAOK peakummn KpalleHns LWePCTH, eCriv M3MEHEHME KOHLeHTpauumn KpacuTens B BaHHe
COCTaBuUIo:

[, cek 0,0 184 319 526 867 1000
C, monb/m® 2,33 | 2,08 1,91 1,67 1,36 1,11

11 Mpw HopMmanbHbIX ycnoBusax atmocdepa coctouTt u3 78,1% (06.) N2 1 21,0% (06.) O2. Beiumcnurte npu aTux
YCNOBUSIX NapuunanbHble AaBreHus a3oTa u Kucnopoaa.

12 [nsa kakoro (unu ons Kakux) n3 HwkenpuBegeHHbIX NPoLeccoB cnpaBeanmBo:

AS =— »

T

a) npouecc, npu kotopom [1n=0;

6) npouecc, npu koTopom 1 Cp=0;

B) NpoLecc nNpy NOCTOAHHOM AaBIEHUN;

r) agnabaTnyeckuin npouecc;

4) n3oTepMmyeckuin 0bpaTumbivi hasoBbI Nepexos.

13 Onpepenutb Tennoson addeKkT o6paTMMOro XMMmM4ecKkoro npouecca, ecnv Npu yBenmyeHnn temnepartypbl oT
50 go 70 °C koHcTaHTa paBHOBecus ymeHblumnace B 1,3 pasa. CkopocTb NpAMOn cTagum npouecca
yBenuuunaco B 3,5 pasa. Uemy paBHa ee sHeprusi aktueauumn? Yem nuMnTupoBaHa gaHHasa ctagus -
anddysmen nnnm Xumm4eckMm B3anmogenctsmem?

14 OnpegenuTb SHEPrUI0 akTMBaLMM HENTpanu3aLmm CTOYHbIX BOA, C MOMOLLbIO M3BECTU, €CIIN U3MEPEHMS
KOHCTaHT CKopoCTM npouecca npu temnepatypax 30°C n 50 °C ganu 3HadeHus 3,3 n 8,7 COOTBETCTBEHHO.
Yto onpegensieT KMHETUKY Mpouecca: MonekynsapHas unv anddysnoHHas ctagumn?

15

C nomolLpbto ypaBHeHun FenbMronbla — MM66ca 1 cooTHoLEeHNS:

AG’ =—RTInK
BbiBEOUTE ypaBHeHVIe Bnaa

AH’
InK =-— +c,
RT




roe ¢ — NoCToAHHaA MHTerpnpoBaHuA.

16 OnpenenuTb MONEKYNSIPHYHO Maccy COeaUHEHWs, eCnivu Npu ncnapeHun ero Haseckn 0,5 r npu TemnepaType
87 °C B 06BEM 1 N AaBnexue B cocyae coctasuno 35,2 kla.
17 KuHeTnyeckne namepeHnsi KOHCTaHT CKOPOCTU hepMeHTaTMBHOrO kaTanunsa npu temnepatypax 20 °C n 25 °C
nanu sHadeHust 5,8 ¢ n 23,7 ¢! cooTBETCTBEHHO. BbluMCnMTE SHEPruio akTMBaLMM YKa3aHHOro NpoLecca.
18
Mpun cropaHum nonukanponakrama [—(CH2 );—CO—-NH —]n BblAENAeTcA Tenno B konmyectse 5760 kx
13 pacyeTa Ha MOflb OOQHOTO 3BeHa. PaccunTtaTb aHTanbnmo ero o6pasoBaHms No 3Ha4YeHusIM TennoT
cropaHus, npuBeAeHHbIM B Tabnuue.
BewectBo C H2 N2
O0OHL, kOx/Morb 393 285 275
19 OnpegenuTb NOPSAOK peakummn KpalleHus Lenono3Horo matepumarna a3oTonoMm, eCnm KOHLeHTpaums
Kpacutensi B pacTBope U3MeHsAnach criegyowmm obpasom:
/7, MWH 0,0 50 10 15 20
C, monb/n 0,05 0,045 0,039 0,035 0,031
20
OueHunTe TENNOTY MOHU3ALMM BOOHOMO pacTBopa M-xrnopdeHona Ha OCHOBE CrieaytLmnX OaHHbIX:
n — (aq) [JH° = 2820 [x/monb
(I)+ OHY (aq) — (aq) + H20 (I)  OH° = - 31,5 kx/mMornb
H20 (I) — H® (aq) + OH® (aq) OH° = 56,5 k[x/Mornb
21 [okaxuTe, 4TO BCerga crnpasennmBo pPaBeHCTBO:
(asj R4
op), T
22 [okaxuTe cnpaBeannBOCTb COOTHOLLEHUS:
ovy T (ov
oS ), C,\oT ),
23 Bucko3HbIN WENK oKpalumBaloT B XopaTuHe npovyHoM 3enéHom 5T, KpaweHune HaunHatoT npu

Temnepatype 40 °C (3Ha4YeHMe KOHCTaHTbl ckopocTu 11,4), a OkaH4YMBatOT NPU KANSAYEHUN (3HAYEHNE
yBenuuunocs go 98,3). OnpegenuTe aHepruo akTmeauumn npouecca. IHTanenus kpaweHus npu 100°C paBHa




- 35,75 k[x-monb'; aHTponua 15 Ix-monb'-K'. Belamcnnte npu aToit TemnepaType 3Ha4eHne KOHCTaHTbI
CKOPOCTM npoLecca, 06paTHOro KpalleHuHo.

24

B npouecce nonmmMmepusaunm stTunMmeTakpunarta onpegenanm 3aBUCMMOCTb CKOPOCTU nonmnmMmepusaunm
OT KOHUEeHTpauunm MmoHomMepa. [aHHble npeacrtaBiieHbl B Tabnuue. Onpe,uenVlTe KOHCTaHTY CKOPOCTU
nonunMepusaumn, ee paamMmepHOCTb U NMOpPALO0K peakunn.

Ig(w) -0,387 -0,495 -0,602 -0,699 -0,854

I9(C) 1,305 1,251 1,198 1,149 1,073

25

lMonnaTuneH BbICOKOro AaBneHus Nony4vanT KoMnpemMmpoBaHmem atuneHa npu Temnepartype 20 °C ot
aTtMmocdepHoro aasneHusa go 1200 at, 3aTeM nogHUMAaloT TeMnepaTypy M BBOAAT UHULMATOP. Beluncnvrte
M3MEHEHME XMMUYECKOro NoTeHUnana aTuneHa npu KoMnpeMmpoBaHum, eCnu 3Ha4eHns ero KoapnumMeHToB
dyruTnBHOCTU ///7= 1npun cTaHgapTHbIX ycnosuax u ///7= 0,3 npu gasnerun 1200 ar.

Cemectp 5

26

|-|pVI NOTEHUNOMETPUHECKUX NSMEPEHNAX BOOHOIO pacTtBopa KUCIOThbI Obino 06Hapy>KeHo, 4YTO J'IOFapVIdDM
MWOHU3ALUMOHHOIO OTHOLUEHUA 3aBUCUT OT pH cpedbl Mo 3aKOHY:

le—% =0,995pH 3,15
l-a '

Ol'lpe,D,eﬂl/ITb Ha6mop,aemy+o KOHCTaHTYy Anccounaunm KNCnoTbl U caenaTtb BbiIBOA4 O TOM, HACKOJTIbKO OHa
Bnuska K TepMOD,VIHaMVI‘-IeCKOVI.

27

M3BecTHO 3Ha4eHne cTaHgapTHOro noteHunana megu (E = +0,522 B) n nponssegeHvne pactBopnumocTu ee
xnopuaa. MP(CuCl) = 2,29-107 monb?/n?. 3anulunTe ypaBHEHWE peakumn Ha anekTpode:

Cl”(aq) CuCl(s) Cu(s)

K KakKoOMy Tuny OTHOCUTCA 3TOT aneKTpon? Mo oTHOLWeEHWIO K CTaHOapTHOMY BOAOPOAHOMY 3MeKTpoay 3TOoT
ANEeKTpo4 aHo4 unum katog? PaccuuTante CTaH,D,apTHbIIZ noTeHunan 3Toro afnekTpoaa.

28

OpaHOMONSPHBINA PacTBOpP CONSAHOM KMCNoThl cogepxuT 0,1 Monb/Nn KaTMOHOB O4HOBAIIEHTHOrO TUTaHa. Ero
ocTaBunu Ha Bo3ayxe npu temnepaTtype 25 °C un atmocdepHOM aasrneHun Ha gonroe Bpems. Onpegenutb
KOHLIEHTPALMIO OKUCIEHHOro Kncnopoaom sosayxa Ti*™ u HeokmucneHHoro Ti, ecnu ctaHaapTHbIiR
noteHuman sBocctaHoBreHnsa Oz B BOAHbIX pacTBOpax

0,(g)+4H" (aq) +4¢(aq) - 2H,0
paBeH +0,1129 B, a cTaHgapTHbIV NOTEHLMAN BOCCTAHOBIEHNS] TUTaHa
T’ + 28 - Ti%

paseH +0,125 B.

29

MocT YuHcToHa LLMPOKO UCNOJ1b3yeTCA B NOTEHUNOMETPUYHECKUX N KOHOYKTOMETPUYECKNX U3MEPEHNUAX
PacTBOPOB 3J1EKTPOJIUTOB:

R1 R2
HA
R3 R4




[HokaxuTe, 4To npu ero pasHoBecum (I = 0) BbINOSHAETCA PABEHCTBO:

Rl _R3
R2 R4

30
Monb3ysAck 3akoHOM pasbasneHns OcTBanbaa U ypaBHeHMeEM AppeHnyca

A
o=—,
Ao
oueHuTe yaenbHyto nposoammocTb 0,1 M BogHOro pactBopa ykCycHom kKucnotbl. E€ koHCcTaHTa gnccoumnauum
K=1,75-10"° monb/n, npegensHas yaenbHas MonspHas nposoaumMocTs [1:=390 Cm-cm?/Monb. ObpaTtuTe
BH/MaHMEe Ha pa3MepHOCTH.

31
KoHcTaHTa amccoumaumm 2-tuodeHkapboHOBOM KMcnoThl pasHa K=3,3-10** monb/n npu 25 °C. Hagute
CTaHAapTHbIA NoTeHUMan peakumm BOCCTaHOBMNEHUS:

= ) 1
C,H,SCOOH(ag) + & — C,H,SCO0"(aq) + )/ H(g).

32 B npousBoacTee 6enon Koxun NpUMeHsItoT hopmManbaerngHoe aybneHme B BOAHOW cnaboLLenoYHon cpeae.
MoTeHumMan XMHIMAPOHHOTO 3NEKTPOAA B CPede TEXHONOMMYECKOro pactsopa okasarcs pasHbiM +0,2 B. Yemy
paseH pH cpeabl?

33 Paccuntaiite cpegHUn MOHHbIN KO3 ULIMEHT aKTUBHOCTM oagHOXpoMoBoro 6opao B 0,001 M BogHoM
pacTBope Nno amMNUpUYeckomy ypaBHeHuto bpeHcTena.

34
Yem cnenyeT TUTPOBATL OYEHb cnabble SNeKTPONUTLl NP KOHOYKTOMETPUYECKNX n3MepeHmnax? Msobpasute
npegnonaraemMbiin BU4 KpUBOW KOHOYKTOMETPUYECKOrO TUTPOBaHMS pacTBopa bpomMuaa KCaHTEHOBOMO
KpacuTensi c NOMOLLbIO HUTpaTa cepebpa.

35

Onpepenutb cTeneHb NEPBON CTyNeHN Anccounaunn yroflbHOM KUCNOThl B BOOGHOM pacTBope npu
PaBHOBECHOM COAEpXaHUM yrrekucnoro rasa B soge 1,35 -10° mons/n.
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