PaGouyasi nporpamMMa qucuumJInHbI (MoayJst) «@u3nyecKass XUMMDY, BKJII0OYasi OLleHOYHbIE
MaTepHuabl

1. TpeGoBanus Kk pe3yabTaTaMm 00y4YeHUs 0 TUCHUILINHE (MOIYJIIO)
1.1. ITepeyenb KoMIeTeHIUii, (OPMUPYEMbIX JAUCHUIJIMHOW (MOAyJieM) B mpouecce
OCBOCHHS 00Pa30BATEJIbHOI NPOrPaAMMBI
I'pynna komnereHumii Karteropusi komnereHumi Koabl U cogep:kanue KOMIeTeHIM T
VHUBepcabHbIE - -
OouienpodeccroHanbHbIC - OIIK-1. CriocoOeH peniath 3a7a4H, OTHOCSIIUECS K
NpoeCCUOHANBHON  NEATCIBPHOCTH,  MPHUMCHSISA
METOZBl  MOJICIIUPOBAHHUS, MaTEeMaTHYECKOTO
aHanm3a, €CTECTBCHHOHAYYHBIC u
OOIICHHKCHEPHBIC 3HAHHUSI
- OIIK-3. Crnocobex IIPOBOJUTH Hay4HbIE
WCCIIEIOBAHMS M aHAJIN3 TIOJTYYEHHBIX PE3YJIbTATOB
- OIIK-5. CriocoGeH TMOHMMATh MPUHIMIBI PadOTHI
COBPEMEHHBIX HH(DOPMALUOHHBIX TEXHOJOTHH U
UCMONb30BaTh WX  JJISl  pelIeHUs  3aaad
podeCCHOHANBLHOMN eI TeIbHOCTH
IMpodeccronanbHbie - -

1.2. KoMneTeHUMH W WHAUKATOPHI HMX JAOCTH:KeHHs, (opMHUPYyeMBbIX JTHCHUILIHHOM
(MoayJiem) B mpouecce 0CBOCHHUsI 00Pa30BaTeJbHON MPOrPaMMbI

Kon Ko unankaropa
Coaep:xaHue HHAMKATOPa KOMIETEHIINH
KOMIIETEHIIMM | KOMIIETEHIIHH
OIIK-1 OIIK-1.2 JemoHCcTpupyeT 3HaHHA O (U3MYECKUX W XUMHYECKUX SIBICHHAX U

mporeccax, CTPOCHHM W CBOMCTBAX pPasIMUHBIX KIIACCOB XHMHYECKHX
3JIEMEHTOB, COCIMHEHHH, BEIIECTB U MAaTEpUaliOB, IPUPOJE XUMHIESCKON
CBA3M M MEXaHM3Max XHMHUYECKHUX PEaKIHH, MPOLECCOB XMMUYECKOI
TEXHOJIOTUM W TPHMEHseT IpH pPEUIeHUH 3aaad MpodecCHOHaTbHON
JIeSITEIbHOCTH OCHOBHBIE 3aKOHBI M METOJIbI (DM3UKH U XUMHUH

OIIK-3 OIIK-3.3 OOpabaTplBaeT W HMHTEPIPETHPYET SKCIEPUMEHTAIIBHBIC JaHHBIE IS
aHaM3a TEXHOJIOTMYECKHX IIPOIECCOB, MPUMEHSIS MaTeMaTH4ecKue,
cTatucTHyeckue, husnueckue, Pu3nKo-XxMMHIECKUE, XUMHUYECKHAE METO/IbI
OIIK-5 OIIK-5.1 ITpumensier cpepcTBa COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHI s
MIOWCKA, XpaHeHHs, 00pabOTKH, aHAJIN3a M MPECTaBICHU HHPOPMALIUU

1.3. Pe3yabTaThl 00y4eHuUs! 0 AUCHMILIHHE (MOILYJIIO)
Hesb n3yyeHust TUCHMIIMHBI (MOAYJIs1) — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIIPABIISOLIIX
XOJIOM XHMHMUYECKOTO Tpoliecca, MOKa3aTh 00JacTH TNPWIOKEHHUS ITUX 3aKOHOB M HAy4YMTh
CTYACHTA I'paMOTHO NPUMCHATH UX MPU PCIICHUN KOHKPCTHBIX TCOPECTUYCCKHUX U IMMPAKTHUICCKUX
3aJa4, MOHITh OCHOBHbIE KWHETHUECKUE 3aKOHOMEPHOCTHU MPOTEKAHUS XMMUYECKHUX ITPOLIECCOB U
POJIb KaTaJr3a JJId XUMHYECKOU TEXHOJIOTHH.
B pe3ynbrare u3ydeHus AUCHUIUIUHBI (MOYJIs) 00ydaroLiics JOIKeH
3HATh:
® OCHOBHBIC 3aKOHBbI (1)1/1314‘-1601(0171 XUMHH, B3aUMOCBA3b (1)I/I3I/I‘I€CKI/IX n XHUMHWYCCKHUX
XapaKTEPUCTHK MPOLECCa;
® [IyTU ONpPEAEICHUs BAXHEHIINX XapaKTEPUCTHK XMMUYECKOIO PaBHOBECHs (KOHCTAHTBI
paBHOBECHUA, PABHOBCCHOI'O BbIXOJa IIPOAYKTA, CTCIICHU MPCBpaliCHUA HCXOJHBIX
BEIIIECTB) U BIMSHUS PA3TUYHBIX (PAKTOPOB Ha CMEIIEHNE XMMUYECKOT'O PABHOBECHS;
® TEpPMOJMHAMMYECKOE ONMCAHHE CBOMCTB MJEAIbHBIX M HEHUJCaTbHBIX PacTBOPOB,
MOoAXOJbI K HAXOXKACHUTIO IMapUaJIbHbIX MOJIAPHBIX BEJIMYWH KOMIIOHCHTOB pacTBOpAa.
® TCOPHIO Ir'aJIbBAHUYCCKUX ﬂBHeHHﬁ;
® TEOpUM KUHETHKH, ITyTH TEOPETHYECKOr0 pacyeTa CKOPOCTEW XMMHUYECKHX pPEaKIUil U
OTpaHUYEHUS B IPUMEHUMOCTH PAaCUETHBIX METOIOB;
® OCHOBHBIE YepPThl TOMOI'€HHOTO M TeTepOTreHHOTO KaTallu3a, HPUYMHBI YCKOPEHHS
XMMHUYECKOT0 Tpoliecca B IPUCYTCTBUU KaTaIU3aTopa;
YMeETh:




NPUMCHSATh TEOPETUYECKHE 3HAHHMS W OSKCIHEPHUMEHTAJIbHBIC METOJIbI
($u3nUecKoil XMMHUHU TpU pelIeHUH NMPo(hecCHOHABHBIX 3a/1aY;
IPE/ICKa3bIBaTh U HAXOIUTh ONITUMAJIbHBIC YCIOBUS MPOBEACHHUS XMMUYECKOTO Ipoliecca
C LIEJIBIO TIOJTYYSHHSI MAKCHMAaJIbHO BO3MOYKHOTO BBIXO/1a HHTEPECYIOMIETO MPOIYKTa;
NPUMEHATh TEOPETUYECKHE 3HAHHMA M OSKCHEPHUMEHTAJIbHBIE METOIbl HCCICIOBAHHS
(Gu3rYecKOil XMMUM JJIsi PELICHUSI BOIPOCOB, BO3SHUKAIOMIUX IPU U3YYCHHU KHHETHKH
XMUMHYECKUX PeaKIHi;

IPOBO/NTH aHAIN3 M KPUTUYECKHU OI[CHUBAThH MOJTyYEHHbIC SKCIIEPUMEHTAIbHBIC TaHHbIC,
000011aTh 1 J1es1aTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;

HUCCICIO0BaHUA

BJIAJETh:

KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METON0B (U3NYECKON XUMHUM Ul PEeLICHUS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

HAaBBIKAMM OIIPENEIICHUs COCTOSHMS PABHOBECHS U CaMOIPOM3BOJIBHOIO HaIlpaBJICHUS
XUMHYECKOI0 IIPOLECCa;

3HAHUSIMM OCHOBHBIX 3aKOHOB (DPM3MUECKOM XMMUU AJISl COAEPIKATEIIbHOM HHTEpIIpeTaluu
TEPMOJUHAMHYECKHUX PACUETOB;

METOJaMH OIIPENEICHUS MOPSAAKAa U CKOPOCTU PEAKIMH, YCTAHOBJICHUS JIMMUTUPYIOLIEH
CTaJuU U MEXAHU3MA N3y4aeMOW XUMHUUYECKOU peaKivy;

HaBBIKAMM COCTAaBJICHUS TAIbBAHMYECKUX DJJIEMEHTOB JUIA LEJIEeH ONIpeleeHus
TEPMOJUHAMUYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIENYEMON PEaKLUy;
3HAHUSIMM OCHOBHBIX 3aKOHOB XMMUYECKOH KHMHETUKHU, BIUSHHS Pa3IMYHbIX (haKTOPOB
(TeMmieparypsl, 1aBJI€HUS, KaTaJIM3aTOpa) Ha CKOPOCTh XMMHUECKON peaKIUH.

2. O0beM, CTPYKTYpA U coiepiKaHue JUCHUILIMHBI (MOLYJI51)
2.1. O6beM AUCHUTLINHBI (MOTYJIs)

Buowl yueonoi pabomot Dopmot 00yuenusn
Ounasn
OO61Aas TPYA0EMKOCTh: 3aUCTHBIC CAMHHUIIBI/IaChI 8/288
KonTakTHas padora: 144
3aHsTHs TEKIIMOHHOTO THUIA 72
3aHATHS CEMHUHAPCKOTO THIIA 72
Koncyabranun 0
ITpome:kyTOUYHAsi aTTeCTALMS: YK3aMEH, 3a4€T C OLEHKOM 36
CamocrosiTebHasi padora (CP) 108

2.2. Tembl (pa3aesbl) TUCHUILTHHBI (MOIYJIs1) ¢ YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCcTBA
yacoB no popmam 00pa3oBaTeIbHOM NeATEIbHOCTH
QOunas popma 0dyuenus

Buabl yue6Hoii padoTthl (B yacax)
Ne | HaumeHoBaHue Tem Konrakruas padora
3auaTus
n/n | (pazgenos) 3aHATHSA CEMMHAPCKOI0 THIIA Cp
JIEKIHOHHOI'0 THIIA
JI Hubie 3 C JIP Hubie

1. Xumudeckast 10 0 4 0 6 0 14
TEpPMOJMHAMHKA

2. @da30Bble PABHOBECHUS 8 0 4 0 4 0 13
B O/IHOKOMITOHEHTHBIX
cucreMax

3. TepmoauHammueckas 10 0 6 0 4 0 14
TEOpHsi paCTBOPOB

4, dazoBble paBHOBECHS 8 0 4 0 4 0 13
B
MHOTOKOMIIOHEHTHBIX
cucreMax

5. PacTtBOpBI 10 0 4 0 6 0 14
JICKTPOJIUTOB

6. DNEeKTPOXUMHUYECKHE 10 0 6 0 4 0 14
CHUCTEMBI (1IeTIH)




7. XuMu4uecKas 10 0 4 0 6 0 14

KHHETHKA
8. Karanus 6 0 4 0 2 0 12
IlIpumeuanusn:

JI — nexuwu, I13 — npaktuueckue 3ausatus, C — cemunapsl, JIP — maboparopusie pa6otel, CP — camocTosTeIbHAsL
pabora.

2.3. Coaep:kanue JUCHUIJIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOEe MO TeMaM (pa3jejaM) H
BHaM padoT
CojaepikaHue JIEKIIHOHHOTO Kypca

No
w/n HaumeHnoBaHnue TeM (pa3jiesioB) Coaep:xaHue JEKIIMOHHOTO Kypca
1. | Xumudeckas TepMOIHHAMHUKA 1.1. TlepBsIif 3aKOH TEPMOTUHAMUKA

TepMoanHaAMUYECKHE CUCTEMBI M TEPMOJMHAMHYIECKUE TapaMETPBI.
OKCTEHCHUBHBIE u UHTEHCHUBHBIE cBOlcTBa CUCTEMBI.
Tepmoannamuueckuii nporecc. OYHKIUU COCTOSHUA W (QyHKINU
mporiecca. BHyTpeHHss SHeprust M OSHTAJbIHA, UX CBOWCTBA.
Temmora um pabora kak ¢opMmbl nepenaun sHepruu. Pabora
pacuMpeHus raza M Imoiie3Has pabora. POpPMYIMPOBKH IEPBOTO
Hayala TEpMOAMHAMMKH. B3auMOCBsS3b TEmJIoOTH, paboOTBl U
W3MEHEHHsI BHYTPEHHEH OSHEprMHM B HM30XOpHOM, H300apHOM U
M30TEPMHYECKOM  IIpoIeccax. TemIoéMKOCTh — BemecTBa  —
M30XOpHasi WM n300apHas, MOJApHAas, yneabHas. TermnoéMKocTh
UIeaNIbHBIX Ta30B, B3aNMOCBS3b MOJSIPHBIX TeroéMiocTeit Cp 1 Cv
U/ICANIBHOTO Ta3a. TermoéMKOCTh TBEPIBIX BEIIECTB U JKUIKOCTEH.
3aBUCHUMOCTh MOJISIPHOM H300apHON TEIUNIOEMKOCTH BeIIecTBa OT
TEeMIIepaTyphl, SMIUPUYECKAE YpaBHEHMs (CTETEHHBIC PsMbI), HUX
NPUMEHUMOCTh. 3akoH KyOoB Jlebas, npasBwio [lrononra u Il
Cpennsiss u3zobapHass TEINIOEMKOCTh BELIECTBA B HHTEpBale
TeMIeparTyp. TemmepaTrypHast  3aBHCHUMOCTh  IPHUpAIICHUS
sHTanenuu BemecTBa (Ht — Ho) mpu mocTosHHOM maBieHMH C
yuérom (azoBbIx mnepexomoB. TemnoBod 3(PdeKkT XUMHIECKOTro
npouecca. OCHOBHOE CTaHIapTHOE cocTostHue. CTaHmapTHbIE
SHTAIBINK 00pa3oBaHus U cropaHus BemecTs. [IpuMeHenne 3akona
Iecca s BBIYKCICHHS TEIUIOBBIX S(GQPEKTOB XUMHYECKUX U
(pu3MKO-XUMHUYECKUX HporeccoB. CBA3b TEIIOBHIX 3()(EKTOB NpH
MOCTOSTHHOM 00BEME M IpH MOCTOSHHOM JaBJICHUH. 3aBUCHMOCTb
TermioBoro 3¢ ¢exTa peakuuy OT Temieparypbl. BeiBon M aHanu3
ypaBHeHuss ~ Kupxrodpa B nuddepeHunansHOM dopme.
WnrerpupoBanue ypasuenus Kupxrooga.

1.2. Bropoii 3aKOH TepMOANHAMUKH.

CaMomnpon3BOJIbHEIE ¥ HECAaMOIPOM3BOJIBbHBIE, OOpaTHMble U
HeoOpaTHMBbIe, paBHOBECHBIE (KBa3UCTATHUECKHE ) U HEPABHOBECHBIE
npoueccel. Pabora paBHOBECHOTO M HEPaBHOBECHOTO IIPOIIECCOB.
DopMyIHPOBKH BTOPOro Hayana TEPMOIMHAMUKH. DHTPOIHS Kak
KPUTEpUH HaNpaBICHHOCTH CaMOIPON3BOJIBHBIX IPOIECCOB U
PaBHOBECHSI B M30JHMPOBaHHBIX CHCTEMaX. 3aBUCHMOCTb SHTPOIHHU
BEIIECTBA OT MapaMeTPOB COCTOSHHSA (TEMIEpaTypbl, IaBICHHS,
o0pema). PacueT M3MeHEHHs SHTPONHHU B Pa3lMYHBIX MpoIleccax,
CBSI3aHHBIX C M3MEHEHHWEM COCTOSHHS HJCAIBHOTO ras3a, a TakKxke
YHUCTBIX TBEPIBIX WIN JKUAKHUX BEUIecTB. V3MeHEHWe >HTPONHNH B
mpoIiecce CMEIeHHs HICalbHBIX Ta30B. M3MeHeHne YHTPOITUH TIpH
(azoBeIx Tmepexomax. TeruroBas Teopema HepHcTta, mocTymar
[Tmanka (Tpethe Hawamo TepMoaWHAMHKH). CraTHCTHYECKas
UHTEpIpeTanuss BTOPOrO Hadajga TEPMOAMHAMMKY, YpaBHEHHE
bonbumana-IInanka.  Bbluncnenne — aOCONIOTHOW — SHTPONHHU
BellecTBa. Pacyer n3MeHEeHMs SHTPONUU B XMUMUYECKUX PEAKIMSIX
IpU pasIu4HEIX Temneparypax. OObenuneHHoe ypaBHeHue | u 11
3aKOHOB TEpMOJUHAMUKU. OHeprus ['enbMronslia W 3Heprus
I'n66ca KaKk KpUTEpHUH HANIPaBJICHHOCTH MPOLIECCOB U PAaBHOBECHUS B
3aKPBITBIX CUCTEMaX. XapaKTepUCTHIECKUE PYHKINU. 3aBUCIMOCTb
sHepruu l'empmronpma m  SHeprmn [mbO6ca oT mapameTpoB
cocrostHus.  TemmeparypHas 3aBHCHMOCTh dSHepruum ['mb6ca




BelecTBa ¢ yuérom ¢a3oBbIx nepexonos. Pon ¢dasoBoro nmepexona
(nepBblid, BTOpoOi). YpaBHenuss ['n6Oca-I'ensmrombua. Pacuer
W3MEHEHHH CTaHJIapTHBIX dHepruii ['mb6ca um Ienpmronbua B
XMMUYECKHUX PEaKIMAX MPH pa3lIndHbIX TeMIEpaTypax.

CucteMbl NE€PEMEHHOIO cocTaBa. XHUMHYECKUH IOTEHIHA
KOMIIOHEHTa CUCTEMBI. 3aBUCUMOCTh XUMUYECKOT0 MOTEHIIMANa OT
JaBIEHUs W TEeMIepaTypsl.  YCIOBHA  pPaBHOBECHA H
CaMOIIPOM3BOJIBHOTO  INPOTEKaHWs  Ipouecca B CHCTEMAx
MEPEMEHHOTO COCTaBa.

1.3. Xummdeckoe paBHOBECHE.

MatepuanbHplii  0amaHC ~ XUMHYECKOM  pEaKIHd, CTEICHb
MpPEBpALlEHNs, XUMHUUYECKas IEepPEeMEHHas. YPaBHEHHE H30TEPMBI
XUMHYecKoi peakunn (u3otepMbl Banrt-T'odda). Xumunueckoe
CPOACTBO. AHaIW3 YpaBHEHHS M30TEPMBl U1 OIpeAeTIeHUs
HaNpaBlIE€HUsI CaMOIPOU3BOJIBHOIO TPOTEKAaHUs XHUMHYECKOH
peakiMy OT JaHHOTO HCXOJHOTO (HEPABHOBECHOT'O) COCTOSHHSL.
TepmonuHaMuyeckas KOHCTaHTAa XUMMYECKOIO PpaBHOBECUS U
AMIUPUYECKHE KOHCTAHTHI XuMuueckoro paBHoBecus (Ky, Kc, K,
Kp), ypaBHEHUS MX CBSI3U AJISI PEaKIMU B HACAIBHON Ia30BOM CMECH.
KoHcTaHTBl paBHOBecHsl ANl TOMOTEHHBIX M T€TEpOT€HHBIX
peaKuii, UieaTbHBIX M HEWACAIBHBIX PEaKIMOHHBIX CHCTEM (Ha

HpI/IMean). CMemneHne XUMIIEeCKOT0 PaBHOBECWA IIPpU U3MCHCHUU

obmero nmasmenus (T = const) u mpu H0OABICHWH B CHCTEMY
uHepTHOTO ra3a (T = const, P = const).

Bimsare TemrepaTypsl Ha KOHCTAHTY XHMHYECKOTO PaBHOBECHS,
ypaBHEHMs n300apbl M HM30XOpPBl XMMHUYECKOH peakiuu. BriBof,
aHalM3 U UHTCTPUPOBAaHHE HA3BAHHBIX ypPAaBHCHUH Ha HpUMEpe
ypaBHeHHsT M300apbl. Pacuer cpenHero M MCTHHHOTO TEIJIOBOTO
addekra XUMHUYECKUX peakuuit u3 3aBUCUMOCTHU
TEPMOJAMHAMHUYCCKONH KOHCTAaHThI PABHOBECHS OT TEMIICPATYPHI.
Pacuer KOHCTaHT paBHOBeCUS XMMMUYECKHX pEaKkLUd U3
CTaHIAPTHBIX TEPMOANHAMHYECKIX hyHKIHI BCIIIECTB.
BrrunciieHne KOHCTaHT PAaBHOBECHS] XUMHUYECKUX PEAKIUH IO
CIPaBOYHBIM JaHHBIM O KOHCTaHTaX paBHOBECHS pEaKIUi
00pa30BaHMsI COETUHEHUH U3 MMPOCTHIX BEIIECTB.

®dazoBEIe PpaBHOBECHA B
OJHOKOMITIOHCHTHBIX CUCTEMAX

2.1. dazoBele mepexoasl M (hazoBas IUAarpaMMa COCTOSHHSI ISt
OJTHOKOMIIOHEHTHBIX CHCTEM

®das3a, KOMIIOHEHT, YUCJIO CTeneHe# cBo0o bl [IpaBuio dha3 'nbdbdca.
IMpumenenne mnpaBuna (a3 ['ubbca st aHaam3a (Pa3oBBIX
paBHOBECHl B OJHOKOMIIOHEHTHBIX cucteMax. Jluarpamma
COCTOSIHHSI OJTHOKOMIIOHEHTHOW CUCTEMBI, €€ (pazoBbie MoJIs, JIMHUU
W TPOHHBIE TOYKH, BBIPKAIOIIME COOTBETCTBEHHO OAHO(a3Hoe,
nByxdazHoe u TpexdaszHoe paBHOBecusi. HachllieHHbIH map,
TeMIlepaTypHas 3aBUCHMOCTh JABJIICHHWS HACBHIIIEHHOTO Tapa.
Kpurnueckass Touka, KPHTHUECKOE COCTOSHHE BEIIECTBA, €ro
ocobeHHOCcTH. BwBom w aHamm3 ypaBHeHus KiameiipoHa.
3aBUCHMOCTD TEMIIEpaTyphl IUIABJICHUS OT BHEIIHErO JaBJICHMS,
MHTETpHUpoBaHue ypaBHeHust KianeipoHa 11 paBHOBECHs TBEp0e
TENO - KHUAKOCTb. PaBHOBecwss ¢ Tra3oBoil (a3ol, ypaBHEHHE
Knaneiipona-Knaysuyca, BBIBOA U HHTETPUPOBAHUE YPABHEHMS JIsL
ONMHCaHWA JUHUA WUCHAPCHWS W CyOJIMMAIfM, WCIOJIb3yeMbIe
nmomymenus. OmnpeneneHue KOOpAUHAT TPOHHOM TOUKH.

2.2. Ompenenenve TepMOAMHAMUYECKUX (YHKIUHA Tpolecca
(hazoBoro nmepexoja

[Ipumenenne ypaBHeHusi Knaneiipona-Knaysuyca st pacuera
W3MEHEHHs  TEPMOJMHAMHMYECKHX (QYHKIOMA 1pu  (a3oBBIX
IpeBpaleHUAX. B3auMocBa3b SHTAaNbNNI [UIABIECHUS, UCTIAPEHUS U
BO3TOHKH B TPOMHOH Touke. OMnupuueckoe npasuio TpyToHa.

TepmonnHamuueckas Teopust
pacTBOpoB

3.1. OcHOBBI TEpMOJMHAMUKHU pacTBOpoB. [laprnuanpHble MOJIBHEIE
BEJINYNHBI

Krnaccudukanmun pactsopos. IlapunaibHple MOJSIpHBIE BETHYHHBI.
YpaBaenust ['ub6ca-Jlrorema (BeIBOA ¥ aHanmm3). MeTonbl




ONpeJeJIeHUs]  NMapUHUalbHBIX  MOJSPHBIX  BEIWYMH  (METOJ
KacaTeJIbHbIX M METOJ OTpe3KoB). OTHOCHTENbHbBIC MaplHaibHbIe
MOJISIDHBIE ~ BEJIMYMHBI  (NaplMalbHble  MOJISIPHBIE  (YHKIHMH
cMmentenus). TepMoarHaMuueckie GYHKIMN CMEILICHHUSI.

3.2. TepMoaMHAMHYECKOE ONMCAHUE HJCAJIBHBIX M HEHJEaJbHBIX
pacTBOpOB

WneanpHbIe (COBEpIICHHBIE) PACTBOPHL. XHMMHUYECKUH ITOTEHITHAT
KOMITOHEHTA HU/I€aJIbHOTO pacTBopa. TepMoauHaMuiecKue GpyHKInu
CMEIICHHU I HIACaTbHBIX PacTBOpoB. PaBHOBecue '"WieanbHbBII
pactBop-map", 3akoH Payms, rpaduueckas MHTEpIIpeTanus 3aKoHa
Paynsa. IlpemensHO pa3z0aBieHHBIE pPACTBOPHI, 3aKOH [ eHpH.
YpaBHEHHE XHMHUYECKOTO MOTEHIMANa Ml PACTBOPUTENS U
pacTBOpeHHOTo BeliecTBa. HeupeanvHble (peasbHBIE) PacTBOPHI,
MOJIOKUTEJIbHBIE M OTPHULATEIbHBIC OTKJIOHEHHS OT HJIEallbHOCTH
(ot 3akona Payms). CraHgapTHble COCTOSIHHSI KOMIIOHEHTOB
pactBopa. CUMMeTpUYHAas 1 HECUMMETPHYHAS CHCTEMbI CPaBHEHHUSI.
Pacuer  akTuMBHOCTEH WM  palMOHAIBHBIX  K03((UIMEHTOB
AaKTHMBHOCTH  KOMIIOHEHTOB  pacTBopa. TepMoIuMHaAMHYECKue
(YHKIIMM CMEIICHHUA Al HEHICAIbHBIX PacTBOPOB. 3aBHCHMOCTh
AaKTHUBHOCTH M KO3 {QHUIMEHTAa aKTHBHOCTH KOMIIOHEHTa OT
TEeMIIepaTyphl ¥ JaBICHUS.

3.3. KommwratuBHBIE CBOIicTBa  pa30aBICHHBIX  pPacTBOPOB
HEJIETY4YHX BEIIECTB B JIETYYEM PacTBOPHUTETIE

KomnuratueHbele cBoicTBa pa30aBIEHHBIX PAaCTBOPOB HENETYUHX
BCHICCTB B JICTYYHUX PACTBOPUTEIIAX (HOHI/DKGHI/IG JaBJICHUA
HACBILIEHHOTO N1apa PacTBOPHTENS HAJl PACTBOPOM IO CPABHEHHIO C
YUCTBIM  pPAaCTBOPUTCIICM, TIOBBIMICHUC TEMIICpATypbl Haydajia
KUIICHUA MW TOHMKCHUE TEMIICpATypbl Haydajla OTBEpACBAHUA
pPacTBOpPOB, OCMOTHYECKOE JaBlieHUe). DOyIITHOCKONUYECKass |
KPHOCKOIMYECKasi KOHCTaHTBHl pacTBOpHUTENs. BBIBOJ ypaBHEHWH,
CBSI3BIBAIOIIETO TOHIKCHUE TEMIEPaTyphl Hadala OTBEPIACBAHUS C
KOHIIEHTpalel pactBopa. (OCMOC, OCMOTHYECKOE JaBIICHHE,
obpaTHBIf ocMoc. Vcronb30BaHNE KOJIMTATUBHBIX CBOWCTB I
OTIpeZIeTIeHUsT MOJIIPHOH MacChl, CTENEHH JAWCCONMAIMK WU
CTEIICHU aCCOIMAINH PACTBOPEHHOTO BEIIECTBA.

®dazoBEIe PpaBHOBECHUA
MHOTI'OKOMITOHCHTHBIX CUCTEMAX

4.1. PaBHOBecHE <OKUIKUHA pACTBOP - HACHILEHHBIM map» B
JIByXKOMITIOHEHTHBIX CHCTEMaXx.

JlmarpaMMBbl «IaBJICHHE-COCTaBY, «TEMIEpPaTypa-COCTaB», «COCTAB
apa-cocTaB KHJIKOCTH» JUI1 HAEAJIbHBIX M  HEWAEaIbHBIX
pactBopoB. [Ipumenenue npasuia a3 K UCCICAOBAHUIO TUATPAMM.
3akonsl ['n66ca-KonoBanoBa. AzeoTpomnusi, TEPMOIMHAMHYECKOE
ycIoBHe TOUKH azeorpona. [IpaBuio perdara. @U3HKO-XUMHUYECKHE
OCHOBBI pa3/ieNleHHus] JKHJKHUX CMeceil MeToJaMH MEeperoHKH |
pekTHdHUKanny.

4.2. PaBHOBecHE (OKHIKOCTH-TBEPAOE» B JBYXKOMIIOHEHTHBIX
crcTeMax.

TepMmudeckuii  aHanmM3, KpUBBIE OXJIAXKICHUS, IOCTPOCHHE
JUarpaMMBbl IUTaBKOCTH TI0 KPUBBIM OXJaxneHHd. CHCTEMBI ¢
OTPaHNYEHHON W HEOTPaHWMYCHHON paCTBOPHMOCTHIO KOMIIOHEHTOB
B TBEpAOM cocTOsiHUU. V3oMopdu3m. THIBI TBEpABIX PacTBOPOB.
JlmarpaMMBl  IJTAaBKOCTH  M30MOP(HO  KPHUCTAIUIU3YIOIIHXCS
BewecTB. JluarpaMmbl IUIABKOCTM CHUCTEM C  OTIPaHUYEHHOM
pacTBOPUMOCTBI0 B TBEPAOM COCTOSHHH. OBTEKTHYECKOE W
HNEPUTEKTUUECKOE paBHOBecHSL. Onpenenenue cocraBa
9BTEKTUUECKOH XHUJKOCTH IIOCTPOCHHEM TPEyrojbHHKa TamMaHa.
[Tpumenenne mpaBwia (a3 ['mbbca k wmccienoBanuio (HhazoBBIX
paBHOBECHIL.

PaCTBOpLI DJICKTPOJIUTOB

5.1 PacTBOpPBI 3JIEKTPOJIMTOB B CTATUUECKUX YCIOBUSIX

TepMoaUHAMHYECKOE OMMCAaHUE CBOMCTB PACTBOPOB AJIEKTPOJIUTOB.
AkTUBHOCTH ¥ KO3 (UIIMESHTHI aKTHBHOCTH JICKTPOJINTA ¥ HOHOB B
pacTBope, cpeaHue HOHHBIE Kod(hduuueHTsl akTUBHOCTH. CBS3b
AKTUBHOCTHU JJIEKTPOJIUTA CO CpEJHEW MOHHOM aKTHUBHOCTBHIO HU
KOHIIEHTpauuen snekrponuta. HMonHas cuia pactopa. IIpaBuio




MOHHOM cuiibl. OCHOBHBIE TOJIOKEHUS DJIEKTPOCTATHUECKON TEOPUH
CIWIBHBIX 3neKTponautoB [leOas-Xrokkens. IIpenenbHbiil 3aKoH
JlcOas-XrOKKeNs, BTOPOC H TPETbEe MNPHONMKCHUAS TCOPUH,
rpaduveckoe MpeCTaBICHHUE 3TUX 3aBUCUMOCTCH.

5.2 PacTBOpBI 2EKTPOIUTOB B JUHAMUYECKUX YCIOBUIX
[IpoBognuku osnexrtpuueckoro Toka | u Il poma, woHHass wu
3JIEKTPOHHAS IPOBOJAUMOCTb. VY nenpHas, MOJISIpHast H

SKBUBAJICHTHAS 3JEKTPUYECKHE MPOBOAUMOCTH, B3aWMOCBSI3b
MeXXIy HUMH. 3aBICUMOCTD yISIEHOW U MOJLIPHOW AIIEKTPHUYECKON
MPOBOANMOCTEHl OT KOHLCHTPALWH, TEMIIEPAaTYPbl W IIPHPOIbI
pactBoputensi. CKOPOCTh M MOABMKHOCTE (a0CONIOTHASI CKOPOCTH
JIBIDKCHUS) HOHOB. 3aKOH HE3aBHICHIMOTO JIBHIKCHHSI MOHOB (3aKOH
Konbpayma). [IpeaensHbie MOJISIPHBIE 37€KTPOIIPOBOTHOCTH HOHOB.
OctadeTHBII MeXaHM3M TMepeHoca d3JEKTPUYECTBa HOHAMH
THIPOKCOHMST M Tuipokcwna. Ywucia  mepeHoca  HOHOB.
DJIeKTPONPOBOJHOCTE  PAacTBOPOB  CHIIBHBIX  DJIEKTPOJIMTOB,
ypaBHeHHE KOpHs KBaapatHoro (ypaBHenue Kobpaymia).
[lpumeHeHnEe TEOPHUU CUIIBHBIX DIIEKTPOJIUTOB M OOBSICHEHUS
3NEeKTPO(YOPETUIECKOTO M PENAKCAMOHHOTO 3((EKTOB CHIDKCHHUS
3JIEKTPOIIPOBOAHOCTH. BimsiHME moJeil BEICOKOI HANPSKEHHOCTH 1
BBICOKO YaCTOTHI INEPEMEHHOTO TOKAa Ha 3JIEKTPOIIPOBOIHOCTD
pacTBOpoB.  METOAMKM  W3MEPEHUS  BJIEKTPOIPOBOIAHOCTH.
KoHmykTOoMeTpHiecKkoe OmpeneNieHne CTENeHH ¢ KOHCTAHTEHI
JICCOLMAIMKN  CJIa0bIX JJIEKTPOJIMTOB, TEIUIOTHI, SHTPOIHMU U
sHeprun ['mbOca mpomecca IUCCOLUUALUNKM, PAaCTBOPUMOCTH
MaJIOPACTBOPUMBIX COETUHEHUM.

DNEKTPOXUMHUUECKHE
(mern)

CHCTCMBbI

6.1 D/1C u anekTpoHbIE TOTSHIIAATBI

DNeKTpoXUMHUYecKHe CHUCTeMBbl (1iernu). Bo3HHMKHOBeHHME CcKauka
IIOTEHLIMAla Ha TrpaHuue paspena nposogHukoB I u II popa.
JIBOMHOM SMEKTpUUECKUN CIOHN. DIEKTPOXUMHUYECKUN MOTEHIIHAT,
raneBaHU-TOTeHIMaN. OOpaTuMble SJEKTPOOBl W OOpaTHMEIC
9JEKTPOXMMUYECKHE IIeTH (IIIEMEHTHI). DJICKTPOIBIDKYINAS CHIA
rajqbBaHUYECKOIO 3JIEMEHTA, YCIOBHBIM 3JEKTPOAHBIA MOTEHIMAI
(motennman B BogopoaHoi mkaine). Cesa3p DJC ranpBaHHYECKOMH
Lenu C 3JIEKTpoIHbIMHM noTeHiuanamu. I[Ipasuio 3nakoB DC u
9JEKTPOAHBIX  MOTEHLMAJOB.  TepMOOUHAMHMYECKas  TEOpHUs
rajibBaHUYECKHUX fABJICHUI. BpiBon u aHanu3 ypaBHeHust HepHcra,
BBIpaXKaronero 3aBUcUMOCcTh DJIC raibBaHUYECKOTO JJIEMEHTa OT
AKTUBHOCTEH KOMIIOHEHTOB 3JIEKTPOIHOM peakuuu. YpaBHEHHE
I'u66ca-I'ensmrosniia s 3JIEKTPOXUMHUUECKUX CHUCTEM.
3asucumocts D/IC rajspBaHUYECKOTO 3JIEMEHTa OT TeMIIepaTyphl.
Knaccugukamnust 371eKTpoI0B: 3IEKTPOIBI IEPBOTO W BTOPOTO POAA,
razoBble, OKUCIMTEIbHO-BOCCTAHOBUTEbHBIE. Y paBHeHHEe HepHera
JUISl IOTEHIIMAaa 3JIEKTPOIOB BCEX BUIOB.

6.2. NaibBaHUYECKUE IIEMEHTHI

Tunsl rajgbBaHUYECKUX 3JIEMEHTOB: XUMHUYECKUE,
KOHIICHTPAIMOHHBIE, C IIEPeHOCOM, Oe3 mepeHoca. Jnddy3noHHbIi
MOTEHIIMAJ, MEXaHNU3M BO3HUKHOBEHUSI M METOJbI €T0 YCTPAHEHUS
(cBenmeHns K MUHMIMAIBbHON BennuuHe). Metoanka mmeperus J1C
1 DJICKTPOJIHBIX MOTEHIUAIOB. [IprMeHEeHNe MOTEHITMOMETPHH ISt
OTIpEJICNICHUS] TEPMOJUHAMHYECKHX XapaKTEPUCTHK XHUMHUYECKUX
peakiuii, MpPOTEKAOMIMX B TrajJbBaHUYECKOW Ienu, KOHCTaHT
XUMHUYECKOTO PAaBHOBECHs, AaKTUBHOCTEH U Kod(hduimeHToB
aKTHUBHOCTH  AJIEKTposiuTOB, pH pacTBOpoB, NpOU3BENECHUS
PACTBOPUMOCTH MAaJOPACTBOPUMBIX COEIUHEHUH. XHUMHUYECKUE
HMCTOYHUKHU TOKA.

XuMudeckass KHHETHKA

7.1. ®opmanbHasg KHHETHKA

TepmoauHaMuueckas BO3MOXKHOCTb IIPOLECCA U €r0 MpaKTUIecKas
(KMHeTHYecKas) OCyIIECTBUMOCT. [IpeaMeT 1 3a1aun XMMUIECKOH
KuHEeTUKH. OCHOBHBIE MOHATHS (JOPMATIBHONW KHHETHUKH: CKOPOCTh
XUMHYECKOH pPEaKIHd, MOJEKYISIPHOCTh, YAaCTHBIA M  OOIIuMi
mopsimok.  OCHOBHOM ~ TOCTYJaT  XHMHYECKOW  KHHETHKH,
KMHETHYECKOE YPAaBHEHUE CKOPOCTH peakuuu. KoHcTaHTa cKopocTu




XUMHMYECKOHN PeaKluu, pa3MEepHOCTb KOHCTAHTbI CKOPOCTU. MeTo bl
OmpenieNeHust  CKopocTell  xumuueckux  peakiuidl.  IIpocteie
(3neMeHTapHBIe) U CIOXKHBIE peakuuu. KuHeTmka npocTeIX H
(opMarbHO TIPOCTBIX OJHOCTOPOHHHX TOMOTEHHBIX PEaKIHi.
Peaxiun  mepBoro,  BTOPOr0 M TPETbErO0  TOPSAIKOB.
Juddepenunanbuass u  uHTErpajgbHas (OPMBI  KHHETHYECKUX
YpaBHEHHUM, KHHETUYECKUE KpHBbIEe. JIMHEWHOE NpeAcTaBICHUE
KMHETHYECKUX KPHUBBIX AJIS PEaKUUil pa3iIMYHBIX MOPAIKOB. Bpems
nomynpespamnieHus. Peakiun HyneBoro mopsinka. MeTton m30bITKa
(momsamun) OcTBanbia OIpPENeNeHUs YaCTHBIX TIOPSIKOB II0
COOTBETCTBYIOLIEMY peareHry. HuddeperunansHpie u
HHTErpaNbHble METOMBI ONPENENCHUs NMOpsAaKa peakuun. Pasnudne
KOHIIEHTPAIHOHHOT'O ¥ BPEMEHHOTO NOpAAKOB. CII0XKHbBIE pEaKIUH.
IIpyHIMI HE3aBUCUMOTO MPOTEKaHMs HJIEMEHTapHBIX PpEeaKIHi.
OOpatuMble ¥ MapajUieNIbHble PpeaklUM MEepBOro  MOpSAKa.
Juddepennnanbable ypaBHEHHS, ONMCBHIBAIOIINE CKOPOCTH 3THX
peaxiuii, ux HHTerpupoBanue. Kunerndeckue KpuBble AT KaXI0T0
3 pearupyromux BemiecTB. [locienoBarenbHble peakiuu 1-ro
HOps KA. Cuctema muddepeHnanbHbIX YpaBHEHHUIA,
OIHKCBIBAIOLINX KHHETUKY MOCTE0BATENBHBIX peaKIyii.
KuneTnyeckne ypaBHEHHS U KHHETHYECKHE KpUBBIE IS BCEX
YY4aCTHHKOB peakuud. Bpems OOCTHKEHHS MaKCHUMAalIbHOMI
KOHLIEHTpAalMX  NPOMEXYTOYHOTO  BEIUECTBA.  3aBHCHMOCTb
MaKCHUMAaJIbHON KOHLEHTpPAIMH IPOMEXYTOYHOTO BeIIeCTBa OT
COOTHOILIEHUSI  KOHCTAHT  CKOPOCTEM  OTHEIbHBIX  CTaiuii
[OCJIE0BATEIbHON peakuuu. [IpuHIUN NMMUTHUPYIOLIEH CTaguu
MOCJIEI0BATEIbHON XUMHUUYeCKOoH peakunu. CTalMOHAPHBIN PeXUM
MIPOTEKaHUsA NOCJIEA0BATENbHBIX peaKuuii. Meton
KBa3UCTAI[MOHAPHBIX  KOHLEHTPALWid, 00JacTh MPUMEHEHHUS.
Bimsanue TeMmepaTypsl Ha CKOPOCTb XHUMHYECKOW PpEakIuH,
npubmmkeHHoe npaBwio Bant-T'odda. YpaBHeHne AppeHuyca B
mupdepeHInaTbHON W WHTErpaibHON ¢opme. IddexTuBHas
SHEPrusd AaKTUBAlMM M NPEAIKCIOHEHUHMAIBHBIL MHOXKHUTENb,
METOBI UX ONpEAEICHHS U3 IKCIIEPUMEHTAIIBHBIX JAHHBIX.

7.2. Teopun XUMHYECKON KHHETUKHU

Teopus axtuBHBIX (6uHapHBIX) coymapeHuil (TAC). CkxopocTs
peaKImy KakK YUCIIO CTOJIKHOBEHMH aKTHBHBIX MOJIEKYJ B €IHHUILY
BpeMeHH. KoHcTaHTa CKOpOCTH OWMOJEKYISAPHOW pEaKIuu.
OU3NUECKUIl CMBICT MPEIIKCIIOHCHIHAIFHOTO MHOXKHUTENS U
SHEPTUH AaKTHBALMM B paMKaX TEOPUH AaKTUBHBIX COYJIapeHH.
Crepuuecknii  (akTop, HEOOXOAMMOCTH €ro  BBEACHHI B
KMHETHYECKOE YpaBHEHHE peakuuu. JIOCTOMHCTBA M HENOCTATKU
TEOPUM AKTHUBHBIX COyJapeHuil. MexaHu3M MOHOMOJIEKYISIPHBIX
razoBelx peakuud B pamkax TAC, cxema Jlunaemana.
HcTonkoBanue NpyYMH M3MEHEHUsS HOPsSAKAa MOHOMOIEKYISIPHOU
peaKyy Ipu U3MEHEHUH JABIICHHS.

Teopus mepexomHOr0 COCTOSHHS (aKTHBHPOBAHHOIO KOMILIEKCA)
(TIIC nmu TAK). OcnoBublie nonoxkenus TIIC, xuHeTHueckas
cxema peakiuu. [loBepxXHOCTH  MOTEHIUAJIBLHON  SHEPIUH,
KOOp/AMHATA PEaKIiH, MyTh PEeaKIui. AKTHBUPOBAHHBIA KOMIUIEKC
U €ro CBOWCTBA, HCTHHHAS 3HEPTus akTHBannuu. CKOPOCTh peaKkInu
— CKOPOCTh pacmaja aKTHBHPOBAHHOTO KOMIUIEKCa (CKOPOCTH €ro
MPOXOXKACHUS yepes HNOTEHIUANbHBIH 6apbep).
KBasurepmonunamudeckas popma ypasaenus TIIC, sHTansnus u
SHTPONHMS AaKTUBAlMH, TPAHCMHUCCHOHHBIH Kod(p¢uuueHt. CBs3b
SHTAIBINM AaKTUBAIMU C 3(Q(EeKTHBHOH (IKCIIEPUMEHTAIBHOMN)
SHepruei akTUBALUU.

7.3. ®OTOXUMUYECKHE U LIEMTHBIE PEAKIUU

DOTOXMMHUYECKHE  pEeakIiy, TepBHYHBIE W  BTOPHYHBIC
toroxummueckue mponeccel. Poromuccormanus U poToNM3.
dorodpusznueckre (me3aKTUBAIIMOHHEIE) MpoILIeCChI npu

MOTJIONIEHUH M3JIydeHus. 3akonbl ¢poroxumuu: ['porryca-JIpenepa
n DiiamreiHa-llltapka. Ksantosslii Beixon. Kunernka npomeccos,
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HNPOUCXOJAIIMX C ydacTHeM (POTOBO3OYXKICHHBIX  MOJIEKYIL
Cencnbnnumzatopsl, CeHcHOMNIM3UPOBAaHHBIE  (OTOXMMHUYECKHUE
peakuuu. OCHOBHBIE pa3fUuusl peakiuid ¢ (OTOXMMHYECKHM U
TePMUYECKUM MHUIMHMpOBaHHEM. (POTOXMMMYECKHE NPOLECCHl B
aTMocdepe, porocuHTes.

Iennsie peakiun. [Ipumeps! peakuii, IpoTeKarOMUX M0 HEMTHOMY
MexaHn3My. OcCOOCHHOCTH M OCHOBHBIE CTAJMH IIEMTHBIX PEaKIHH.
MexaHU3MBI 3apOKICHAS, PA3BUTHS 1 00pHIBa 1eriell. JIMHeHHbIH n
KBaJIpaTUUHBII OOpBIB Ilemeil. 3BEHO Ienu, JUIMHA LEMH.
HepasBeTBneHHBIE U pa3BETBICHHBIE LEMHBIE peaknuu. Kunetnka
HEpa3BETBICHHBIX MENMHBIX peaknuil. CTagum pa3BETBICHHOMN
LENHON peakiuu. BeposATHOCTE 0OpbIBa M Pa3BETBICHHS LEMH.
PazButne pa3BeTBIEHHBIX IENMHBIX peakUUil BO BPEMEHH,
CTallUOHAPHBI M HECTAlMOHAPHBIM PEXHUMBl TEUCHMS PEaKIUH.
[IpenenbHble sABIEHUS B Pa3BETBIEHHBIX peakuusax. Hrokauil u
BEPXHUIl Ipenesbl BOCIJIAMEHEHUs (B3pbIBa) LIEMHOM pEaKIUH.
ITomyocTpoB BOCIIIaMEHEHHUS.

Karanus

I'omoreHHBI U reTeporeHHbIi katanu3. ABTokaTann3. OCHOBHBIE
3aKOHOMEPHOCTHU KaTaJIMTUYECKUX peaKLuil. Bnusanue
KaTaqu3aTopa Ha  TEPMOIWMHAMHUYECKHE M  KHHETHYECKHC
XapaKTEePUCTUKN XUMHIECKUX peakiuid. CeneKTUBHOCTh JICHCTBHSA
KaTaJIn3aTopa. Karanurndaeckast aKTHBHOCTb, yaenbHas
KaTaJUTHYeCKass aKTUBHOCTb. ['oMOreHHbI katamu3. CIUTHBIA U
paszeNbHbIH MEXaHNU3MBI KaTaJTUTHYECKUX peaKui,
SHEpPreTHUeCKUEe JuarpaMMbl B3aUMOAEWUCTBHS pEareHTOB C
katanuzatopoM. OOmmiA 1 crienudUUecKuii KUCIOTHO-OCHOBHBIN
katanu3.  OddexTHBHAS ~ KOHCTaHTa  CKOPOCTH  PEaklvu,
KaTaJIn3upyemMon BEIIeCTBAMHU c KHCJIOTHO-OCHOBHBIMHU
cBoiictBamu. KaTanmuTudyeckue KOHCTaHTBI CKOPOCTH PEaKIUH.
I'ereporennsii katanu3. CKOPOCTh IeTepOreHHO-KaTAIUTHUECKOH
peakuuu.  THNBI ~ TETEPOTEHHBIX  KaTalM3aTOpPOB.  3aKOH
JEWCTBYIOINX IMOBEpXHOCTEH. Posib ascopOmmm B reTeporeHHOM
npouecce. KnHeTnka reTepOreHHO-KaTAIMTHYECKUX PEaKIUH, He
TMMUTHpYeMBIX Juddy3ueit. OTpaBieHne KaTaau3aTopoB.

CojaeprxkaHue 3aHATHII CEMHHAPCKOI0 THIIA

HaumenoBanue TeM (pa3iesion)

Tun Coz[epmalme 3aHSATHH CEMHUHAPCKOIo TUIA

Xumuueckas TCPMOJMHAMHKaA

I13 | Pacuér termnoTsl, pabOTBl W WU3MEHEHUS BHYTpEHHEH
9HEPIrUM B NIPOLIECCaX C y4aCTUEM UICAIILHOTO rasa.
Pacuer TemnoBbIX 3((EKTOB XUMHYECKHX peaKkiMil IMpu
V=const 1 P=const 1 TeroTs! (a30BbIX MPEBPALICHUH IPH
298 K.

Pacuer TermmoBbIX  3(ddexkToB  peakumi, TEIIIOTHI
o0pa3zoBaHMsT M TEIJIOTH (Ha30BBIX IEPEXOIOB IPH
3aJJaHHOM TeMIIepaType C HCHOJIb30BAaHUEM CIPABOYHBIX
JTAaHHBIX.

Pacuer abcomOTHON 3HTPONHMM BEIIECTBA NPH 3aJaHHOU
Temneparype. Pacder u3sMeHeHHs SHTPONIUHU B XMMHUYECKUX
peakuusax Npu 3aJaHHOU TeMIlepaType.

Pacuer AGO u AAOIIs1 XUMUYECKUX MTPOIIECCOB.
Wrorosoe 3ansitue no remam: «IlepBblil 1 BTOPOI 3aKOHBI
TEPMOAUHAMUKID.

Pacyer  sMmupuyeckol = KOHCTaHTBl ~ XMMHYECKOTO
paBHOBECHs] U3  DKCIEPUMEHTAIbHBIX  JAHHBIX O
PaBHOBECHBIX JABJICHUSX U KOHLIEHTPALUSIX PEareHTOB.
Onpenenenue HaNpaBJICHUSA CaMOIPOU3BOJIBHOTO
IPOTEKaHUsT XUMUYecKoll peakuuu npu P=const, T=const
Ha OCHOBaHWH ypaBHeHHs wu3oTepMbl Bant-T'odda.
BrlunciieHne  KOHCTaHTbl ~ PAaBHOBECHS ~ XUMUYECKOM
peakuuu.

OnpeneneHne  TEPMOJMHAMHYECKHX  XapaKTEPUCTHK
XAMHYECKOH peakiy (3HTAJIBIUH, YHTPOIHUH, YHEPTUU




I'n60ca) U3 3KCIePUMEHTAILHOW 3aBUCUMOCTH KOHCTAHTBI
paBHOBECHsI OT TEMIIEPATYPHIL.

JIP

OrmnpezeneHne CpeaHel TEIUIOEMKOCTH TBEPABIX U JKUIKUX
BEIIECTB METOIOM CMEIICHHS

OrmnpezeneHne XUMUICCKOTO PABHOBECHS B T€TEPOTCHHBIX
cucTeMax (uccieoBaHie KapOoHATOB)

®da3oBbIC paBHOBecUs B
OJTHOKOMIIOHEHTHBIX CUCTEMAaxX

I13

Pacuer pfaBneHWs HACBHIIIEHHOTO TIapa W TEIUIOTHI
ucnapeHus: (BO3TOHKH) TP 33JlaHHOHW TeMIeparype Ha
OCHOBaHHH CIPaBOYHBIX JaHHBIX O TEMIIEPATypax KUIICHUS
(BO3TOHKH) BEIIECTB IMPH IAaBICHHH HIDKE aTMOC(epHOTo.
Haxoxnenne  koopamHaT  TpPOMHOW  TOYKM  IIO
TEMIIEpaTypHOH 3aBHCHMOCTH [aBJICHHUS HACBHIIIEHHOTO
rapa BEIeCTBa.

PacueT TemmepaTyphl MIaBICHUS BEIIECTBA IPU 33aHHOM
BHEIIHEM JIaBleHUW (B  NPHUONMKEHUH  JIMHEHHOU
3aBUCHMOCTH TEMIIEpaTypbl IUIABJICHUS OT JaBJICHUS).
Beruncienne TepMonuHamMuyeckux (GYHKIMHA (PazoBbIX
npespamieanit (AH, AU, AS, AA, AG) Ha ocCHOBaHHH
IKCIICPUMEHTAJIBHBIX 3aBUCUMOCTEH JaBJICHUA
HaCBIIICHHOI'O IMapa OT TCMIICPATYPHI.

JIP

Omnpenenenue JIABIICHUS HACBIICHHOTO napa
MHIUBUIYAIBHBIX KUIKOCTEH JUHAMUYECKHM METOIIOM
(METOJIOM TOYEK KUIICHHS)

I13

OnpenencHre  MapIHUAIbHBIX  MOJSPHBIX  BEIHUINH
KOMIIOHCHTOB ~ pacTBOpa W3  DKCIICPHUMEHTAIBHBIX
3aBHCUMOCTECH HSKCTCHCHBHOTO CBOICTBA pacTBOpa OT
KOHIICHTPAIIUH.

Pacuer wu3MeHeHHMs 00beMa, OSHTAIBIUH, OSHTPOIHUH,
sHepruu ['n60ca npu 06pa3oBaHUU OMHAPHOTO UJECATBHOTO
pactBopa. 3akoH Payns. Pacder TepMoaMHAMUYECKUX
(yHKIMIA CMeIIeHUsT sl peajibHbIX pPacTBOPOB IIpU
3aJ]aHHOM TemIeparype. Pacuer aKTUBHOCTEH,
KO3((ULMEHTOB ~ aKTUBHOCTH U OTHOCHUTEJIBHOIO
XUMHYECKOTO TOTEHIMATa KOMIIOHCHTOB pacTBOpa II0
JKCIIEPUMEHTAITBHOM 3aBHCHMOCTH JTABJICHUS
HACBHIIIEHHOTO Mapa OT KOHICHTPAI[UH ISl CTAaHAapPTHOTO
COCTOSIHHUS ""YHCTOE BEIIECTBO

BrrurciieHne OTHOCUTENHHOTO TIOHIDKEHUS TABJICHUS TTapa
pacTBOpUTENs, TOBBINICHHS  TEMIEpaTypbl  Hadaia
KUIICHUS, IIOHWXXCHUS TEMIIEPATYPhbI Ha4dalia
OTBEP/ICBaHMA, OCMOTHYECKOTI'O JaBJICHUS JJIsL
pa30aBJIEHHOTO pacTBOpa HEJIETYYEro BEeLIECTBA B JIETyYeM
pacTBOpHUTEJIC PU JAHHOW KOHIIEHTPALUHU PacTBOPA.

JIP

OrmpesienieHre MOJISIPHON MacChl PACTBOPEHHOTO BEIIECTBA
KPHOCKOIIMYECKUM METOJIOM

TepMmonnHamMIUyecKas Teopus
pacTBOpoB
®da3oBbIC paBHOBecUs B

MHOT'OKOMITOHCHTHBIX CHUCTEMAX

I13

IIpaBuno da3 I'nbOca, pacuer yucaa CTeneHe# CBOOOIbI B
3amaHHOW (a3zoBoil oOmactu. [IpaBmimo perdara, ero
MPUMEHEHHE JUIs ONpe/IeNIeHHs KOJIMYECTBa PaBHOBECHBIX
(a3. Bepluncienne KkoauyecTBa KOMIIOHEHTa, KOTOpOE
HEo0X0MMo 100aBUTh K CHCTEME 33/IaHHOTO COCTaBa, JUIs
HEepeBOJia €€ B HOBOE COCTOSHUE C JPYTUM COJEp KaHUEM
KOMIIOHEHTOB.

ITpumenenne mpasmia ¢a3 I'mbOca k aHATN3y AHATPaAMM
TUTaBKOCTH n3oMopdHO u HEM30MOp(hHO
KPUCTAJUTU3YIOIIUXCS BEIIECTB C OJHOM 3BTEKTHUKOM, C
00pa3oBaHNEM YCTONYMBOTO COENMHEHNS (HEYCTOHYHNBOTO
COEIIIHEHUS, c OTpaHUYEHHOU pacTBOpUMOCTH
KOMIIOHEHTOB B TBEPJIOM COCTOSIHHH), aHAJIH3.

JIP

Nzydyenne paBHOBecHH '">KHUAKOCTHh-Iap" B JIBOMHBIX
JKUJKUX CUCTEMaX

W3ydyenne kpucramiumzaldd W3 pacTBoOpa NpU HU3KHUX
TeMIleparypax




PaCTBOpLI SJICKTPOJIUTOB

I13

CuunbHble U cinadble anekTpouThl. OrnpeeneHue CTeneHn
JUCCOLMAllM HA OCHOBAHUU BEJIUYUHBI KOHCTaHTHI
JIUCCOIMALIUY. V3MeHeHHe cTeNeHH M KOHCTaHTHI
JCCOLMAIMK TIpH  J100aBJICHWM B PacTBOP CHJIBHOTO
3JIEKTPONINTA c o01mumM HOHOM. Pacuer
TePMOAMHAMHUYECKHX TapaMeTpOB Mpoliecca TUCCOLUALUT
Ha OCHOBE TEMIIEpaTypHOH 3aBUCHMOCTH KOHCTaHTBI
nuccounanuu. Pacuer pH s pacTBOpOB CHIBHBIX H
CITa0BIX AIIEKTPOIIATOB.

CBsI3b aKTHBHOCTH 3JICKTPOJHTA CO CPEAHUMH HOHHBIMH
AKTUBHOCTSMH W CPESIHUMH HOHHBIMH KO3 (HUIMECHTaAMH
akTUBHOCTH. MoHHas cuia pactBopa. IlpaBuino noHHOU
cunbl. [lpenensubiit 3akoH Jlebas-Xiokkens. Pacuer
AKTUBHOCTEH, CPEJHUX MOHHBIX aKTUBHOCTEH M CpelHuX
MOHHBIX KO3 duIreHToB akTuBHOCTH. Onpexnenenne pH
PacTBOPOB CUJIBHBIX 3JIEKTPOJIUTOB.

IIpousBenenue pacTBOpUMOCTH. Pacuer pacTBOpUMOCTH
MaJIOpaCTBOPUMBIX  cojeil.  BiusHue  NOCTOPOHHMX
9JIEKTPOJIMTOB HAa PacTBOPUMOCTh MaJOPACTBOPUMBIX
COEIMHEHUI.

Pacuer 53n€KTpONPOBOAHOCTH PACTBOPOB HIIEKTPOJIUTOB
npu OSCKOHEYHOM pa3BEICHWH Ha OCHOBAaHUM 3HAUCHHH
MpeaeIbHBIX MOJISIPHBIX 3JEKTPUUECKUX MPOBOJUMOCTEH
HOHOB u us3 OKCIICPUMECHTAJIbHBIX JaHHbIX 110
ANIEKTPOIPOBOJHOCTH pacTBOpoB pa3IUIHO U
KoHIeHTpauuu. [logBuxkHOCTH (aOCOJIIOTHBIE CKOPOCTH
JBIDKEHUS) M 4YHcla TepeHoca HoHOB. OmpenerneHue
CTCIICHU nu KOHCTaHTHI Jucconuanun cna6mx
JIEKTPOJIUTOB, TEIUIOTHl AWCCOLMAIMH, PACTBOPUMOCTH
TPYAHOPACTBOPUMBIX  COECIMHEHUII  HAa  OCHOBAHUH
MU3MEpPEHUH 3JIEKTPOITPOBOAHOCTH.

JIP

I/I3yquI/Ie 3aBUCHUMOCTH BHGKTqueCKOﬁ IIPOBOANMOCTH
pacTBOpPOB clabbIxX QJICKTPOJMTOB OT KOHIICHTpAlUH
I/I3yqu1/Ie 3aBUCHUMOCTHU BHCKTpI/I‘IGCKOI\/’I IIPOBOAMMOCTH
PACTBOPOB CHUJIBHBIX 3JICKTPOJIMTOB OT KOHUCHTPALIUN

DIeKTPOXHUMHUYECKHE
(nerm)

CHUCTEMBI

13

YcioBHasI 3aHCh ANEKTPOA, TATbBAHHYECKOTO JIEMEHTA.
[IpaBmIbHO pa30MKHYTHIH TalbBaHUYECKUH DJICMEHT.
OmnpeneneHre 3HAKOB JJIEKTPOJOB  TajbBAHUYECKOTO
JJIEeMEHTAa W HaNpaBJICHUS MPOTEKaHUs DJIEKTPOIHOTO
mporecca. 3anuch ypaBHEHUSI PEAKIUH, MMPOTEKAIMEH B
raJIbBAHUYECKOM DJIEMEHTE, OTIPE/IEIICHNE €€ HalpaBJIeHMsI.
VYpaBHenue HepHcra Uil pasiUyHBIX 3JIEKTPONOB H
rajgpBaHnueckoro snemMenrta. Pacuer DJIC xuMuuecKkux u
KOHIICHTPAIIHOHHBIX FaJIbBAHMYECKUX JJICMCHTOB.
OmnpenencHre KOHCTaHT PaBHOBECHS, TEPMOJMHAMUICCKUX
XapaKTePUCTHK PeaxIuid, MIPOTEKAFOIITIX B
raJjbBaHMYECKOM DdjieMeHTe. Pacuer pactBopa,
aKTUBHOCTEMN u KO3 PHUIIUEHTOB aKTUBHOCTH,
MIPOM3BENICHHUST PACTBOPHMOCTH.

JIP

WNamepenne D3.JI.C. xumuueckoro osyieMeHTa SkoOu-
Janrmaa. OnpeneneHue 3MeKTPOJHBIX TOTCHINAIOB
OnpeneneHne TEPMOAMHAMHYECKHX (YHKIHMH peaKIni,
MPOTEKAONMX B  OKHCIHTEIbHO-BOCCTAHOBHUTEIIBHBIX
JJIEMEHTaX

Xumuyeckass KHHETUKA

13

Pacyer KOHCTaHTBI CKOPOCTH pCaKIuM Ha OCHOBAHUH
OKCIICPUMEHTAJIBHBIX JTaHHBIX 00 W3MEHEHHMH CBOMCTBA
CHUCTEMbI BO BpEMCHU

OnpeneneHI/Ie nopsaka peakunu, KOHCTAHTbl CKOPOCTHU U
BPEMCHU noJrynpeBpalieHus Ha OCHOBC JaHHBIX
KHHCTHUYCCKUX H3M€peHHﬁ. Pacuer FJ'Iy6I/IHLI MPpOTCKaHUs
PCAKIIUH K YKA3aHHOMY MOMCHTY BPEMCHMU.

10



Pacuer KOHCTaHT CKOpOCTEH M TEKYIIMX KOHLEHTPALUH
JUIt 0OpaTHMBIX, IapajuieNbHBIX W IOCIEA0BATEIbHBIX
peakLuii NepBoro nopsaka.

Merto/ cTanMOHapHBIX KOHLEHTPAIMH, €ro MPakTHYecKoe
UCIIONIb30BAaHUE  TNPH  COCTABICHHMHM  KHHETHYECKUX
YpaBHEHHUU.

Bnusane Temmeparypel Ha CKOPOCTh XHMHYECKHX
peaxmuii. [Ipasmno Bart-T'odda u ypaBHeHne Appennyca.
Brruncnenne temmneparypHoro ko3¢ ¢urnmenta Bant-
lopda. Pacuer KOHCTAaHT CKOPOCTH W  BpEMEHH
MOTYTIPEBPALICHUS IIPU Pa3INIHBIX TEMIIEpaTypax.
Teopus akTuBHBIX (OMHApHBIX) coymapeHuid. Ilomcuer
o0IIero 4yucna CTOJKHOBEHHH peardpyromux MOJEKYN B
€/IMHMIly BpEeMEHH B efnHuLEe o0beMa. Haxoxnenue nonu
aKTHBHBIX MOJEKyJ. Pacuer KOHCTaHTBI CKOpOCTH,
MPEIIKCIIOHEHIINAIBHOTO MHOXKUTEJIS (dpakropa
COyJIapeHUil) U CTEPUUECKOTO MHOKHUTENSI Ha OCHOBAaHHMHU
YPaBHEHHUH TEOPUHU.

Breluncnenne  KBaHTOBOTO — BBIXOJA M KOJIMYECTBA
[POPEarnupoBaBIIeTO BemlecTBa I (POTOXMMHUIECKON
peaKIuH.

CocraBnenne KHHETHYECKHUX ypaBHEHHUH TSt
HEpa3BETBJICHHBIX HEMHBIX peakiuid. CBsa3b 3(hexkTHBHON
KOHCTAaHTBl CKOPOCTH LENHOW peaklyH C KOHCTaHTaMHu
CKOpOCTEH OTAeNbHbIX cTagui. Pacuer nnuHbBI Uenu
peaxIuu.

JIP N3yueHne cKOpOCTH pa3i0KEHUs MEPOKCHAA BOJOpPOJA
ra3soMECTpU4YCCKUM METOJIOM

W3ydyeHue CKOpOCTH peakliy HOIUPOBaHUs aLleTOHA

8. | Karanus II3 | Obmme 3aKOHOMEPHOCTH KAaTAIUTHYECKUX  PEaKIHUil.
CHmkeHne OHEPIruM aKTHUBALlMKM — TJIaBHasd TIIpUYHHA
YBEIMYCHUS!  CKOPOCTH  KAaTaJUTHYECKOH  PEaKIUH.
CauTHBIA W pa3fenbHBIH MEXaHM3MBl KAaTaJIUTHYECKOTO
B3aUMO/ICHCTBUsI, COCTABICHHE KHHETHUECKUX YPABHEHHH.
JIP | N3yueHne CKOpPOCTH pa3lIOKEHUS IEPOKCHAA BOAOPOIA
ra30MeTPUIECKUM METOJIOM

H3ydyenue CKOpOCTH peakuuy HOJUpOBaHMS AlleTOHA

Coaep:xkanue caMoCTOSTETbHOI PadoThI

13‘(;)1 HaumenoBanue Tem (pa3nesoB) CopeprkaHue cCaMOCTOSITEILHOI PadoThI

1. | Xumuueckast TepMOAMHAMUKA [ToBrOopeHne  JeKIMOHHOrO  MaTtepuana.  IlogroroBka K
MPAaKTHYECKUM 3aHSATHSAM M JIA00paTOPHBIM paboTaM

2. | ®a3oBble paBHOBECHS B | [loBTOpeHne  nekumonHoro  Mmarepuana.  IloaroroBka K
OJTHOKOMIIOHEHTHBIX CHCTEMax MPAaKTHYECKUM 3aHSITHSAM M JIA00paTOPHBIM paboTaM

3. | TepmoauHaMuaeckast teopusi | [loBropeHne  JeKnMOHHOrOo  Marepuana.  [logroroska K
pacTBOpOB MPAaKTHYECKUM 3aHSITHSIM M JIAOOpaTOpHBIM paboTaM

4. | dazoBble paBHOBECHS B | [ToBTOpeHne  nekumoHHoro  Mmarepuana.  IloaroroBka K
MHOTOKOMIIOHEHTHBIX CHCTEMax MPAaKTHYECKUM 3aHSATHSAM M JIAO0paTOPHBIM padoTaM

5. | PacTBOpHI 35IEKTPOINTOB [ToBropeHne  nexquoHHOro  Martepuana.  IlogroroBka K
MPAaKTHYECKUM 3aHSTHSIM M JIAOOpaTOpHBIM padoTaM

6. | Dnexrpoxumuyeckue cucremsl | [ToBropenne  nexknuonHoro — Martepuana.  IlogroroBka K
(zenw) MPAaKTHYECKUM 3aHSTHSM M JIAOOpaTOpHBIM padoTaM

7. | XumH4eckasi KHHETHKA [ToBropeHne  nexnuoHHOro  Martepuana.  IlogroroBka K
MPaKTHYECKUM 3aHSITHSM M JIAOOpaTOPHBIM padoTaM

8. | Karamus [ToBTOpEHUE JIEKIIMOHHOT'O Marepuana. IToaroroBka K
MPaKTHYECKUM 3aHSITHSM M JIAOOpATOPHBIM padoTaM

3. OneHo4YHbIle MaTepHaybl JIsl TPOBedeHUS] TeKYILero KOHTPOJsS YCHeBaeMOCTH U
IMPOMEKYTOYHOM aTTeCTAMU 00y4alOMXCH M0 JMCUHUILIHHE (MOIYJII0)
ITo nucuumiuHe (MOIYJIO) MPEAYCMOTPEHBI CIEAYIOIIHE BHUAbI KOHTPOJIS KadecTBa
OCBOCHUS:
® TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH;
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® MPOMEKYTOYHAS ATTECTAIMSI 00YJArOIIMXCS MO TUCITUILIAHE (MOIYITIO).
3.1. OueHouHble MaTepuaabl 1Jis1 TNPOBeIeHUs] TeKylleld aTTecTAMU MO JUCHUNIHHE

(MmonyJir0)

Ne | Konrposaupyemsblie TeMbl (pa3aebl) HaunmeHoBaHMe OLIEHOYHOI'O CpeaCTBa

n/n
1. | XumMuueckasi TepMOAMHAMUKA KonrposnbHas pabora
2. | ®a3oBble paBHOBECHS B OJJTHOKOMIIOHEHTHBIX CHCTEMax KonrposnbHas pabora
3. | TepmoauHaMuyecKas TEOpUsI pacTBOPOB KonrposnbHas pabora
4. | ®a3oBble paBHOBECHS] B MHOTOKOMIIOHEHTHBIX CHCTEMAaX KonrposnbHas pabora
5. | PacTBOpBI BJIEKTPOINTOB KonrposnbHas pabora
6. | DnekTpoxumMHYecKue cUcTeMbl (11T ) KonrposnbHas pabora
7. | Xumuyeckasi KHHETHKa KonrposnbHas pabora
8. | Karammz KonrposnbHas pabora

3.1.1 TunoBbie KOHTPOJIbHBIE 32JaHUS MU UHbIe MaTepPHaJIbl, HEOOXOANUMBIE 15 OLEHKH
3HAHWI, YMEeHUI1, HABBIKOB U (WJIM) ONBITA IEATEJILHOCTH B MpoLecce TEKYero KOHTPOJIst
yCIeBaeMoCTH
KonTpoabnbliii pabora
3agaHus Mo KOHTPOJIbHOI paGore Nel
1. IlpuBenuTe BBIpaXKEHUS, COOTBETCTBYIOILME [BYM CIEACTBUsAM M3 3akoHa ['‘ecca Ha
IPOM3BOJILHOM IIpUMeEpeE.
2. ITpu Temnepatrype 300 K naeanbHblii ra3 nzorepmuyecku 1 oopatumo pacupsercs ot 0,01 no
10 M3, KonmdecTBO TOTIIOMIEHHOH TIPH 9TOM TemIoThl paBHO 17,26 kJIx. Ckonbko Moneii rasa
y4acTBYET B 3TOM Ipoliecce?

3. TemneparypHasi 3aBUCUMOCTb TEILIOThI 0Opa3zoBanust UPD3 o peakimu:
Uy + 3Pbe) = UPD3(1s) BeIpaskaeTcst ypaBHEHHEM:

A.H® = —24.556 + 19.875-107°-T? — 20.356-107°- T3

Paccuuraiite A, C;, it atoit peakuuu rpu 1000 K, He mpuberas K cripaBOYHBIM JJAHHBIM.
4. Kak 3aBucuT 0T Temnepatrypsl d3Heprus [ m66ca cucrembl? Jlaiite 000CHOBaHHBIN OTBET.
5. [lonp3ysich cipaBOYHBIMU JaHHBIMHU, paccuuTaiiTe abcomoTHyto sHTponuio 42 r CO mpu 500
K u gaBneunu 1, 5 atM. I'a3 cuntaTh UacalbLHBIM.
6. Paccuntaiite namenenue snepruu I'ensmronsia B peakunu C4Hio = C4Hs + 2H2, mporekaromeit
B razoBoit (aze npu 300 K, ecnu TeruoBoit 3¢ ekt 3Tol peakiuu npu MOCTOSHHOM JIaBJIEHUN
paseH 237 k/Ix, a usmenenue sutponuu 230 J[x/K.
3agaHus MO0 KOHTPOJIBHOI padore Ne2
1. Kakue ¢akTopsl BIUAIOT Ha KOHCTaHTh paBHOBecus K, u Kc, ecnu pearupyromyio cucremy
paccMaTpuBaTh Kak HJlealIbHY0?
2. ucconmarnusi 4eThIpeXOoKUCcH a30Ta nporekaeT 1mo ypaBHeHnt0: N2Os = 2NOz. ITpu 298 K u P
= 1,0-10° ITa N2O4 nuccoruupyet Ha 18,5%. PaccunTaiiTe cTeneHp QUCCOUMALMU MPU TOM ke
Temneparype u aapiernn 0,5-10° Ia.
3. Onpenenure HanpasieHue nporekanus peakunu CHa + H2Or) = CO + 3H2 nmpu 1000 K:
a) B CTaHJApTHBIX yCIOBUSIX;
0) Ipu CIeAYIOMNX UCXOAHBIX TapIUATbHBIX JaBICHUSIX PEareHTOB:
P(CH4) = 0,203 atm, P(H20) = 1,013 atwm,
P(CO)=10,13 atm, P(H2) =2,026 aTm.
Jlns pacuera KOHCTaHTbI paBHOBECHSI BOCIIOJIb3YHTECh CIIPABOYHBIMU JTaHHBIMH.
4. Yto HaA3bIBAETCS «COCTABJISIOIIMMMY CUCTEMBI?
5. Tlpu gapnennu 1,01-10° Ia B Touke mnasnenus (—38,87 °C) xumkas pTyTh HMEET IIIOTHOCT
13,69 r/em®, a TBepmas — 14,19 r/cm®. PaccunTaiite TeMmeparypy IIaBIeHHs PTYTH HPH JaBIeHHH
3-108 ITa, ecnm ymenpHas TerIoTa IIaBIeHNs paBHa 9,74 JIx/T.
6. JlaBnenue HacwlieHHOro napa Hajx H,S0, npu 178 °C paBHo 666 Ila, a mpu 211,5 °C — 2666
ITa. Yemy paBHO AaBiIeHHE HACBILIEHHOIO Napa Haj cepHol kuciaotoi npu 300 °C?
3agaHus 0 KOHTPOJILHOI padoTe Ne3
1. Ykaxunre, KAKUMH CBOMCTBAMM M KaKOIO KOMIIOHEHTa — PACTBOPUTENS WM PACTBOPEHHOIO
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BEIIECTBA — OIpeesAeTCs BEIMYMHA 30yUIMOCKOMUYECKONH TOCTOSTHHOM.

2. Kakue u3 cleAyIomux yTBepKICHUH CIpaBeIUBEI JJIs1 COBEPIIEHHOT0 OMHAPHOTO pacTBOpa

MIpY MOCTOSIHHOM TemImepaType?

a) 3akoH Payns coOmroaeTcs i Kax10ro KOMIoOHeHTa pactBopa: Pi = Pi°x;;

0) o0bem cmemieHus AVey = 0;

B) aHTponHs cMemieHust AScy = 0;

r) sHeprus [ m66ca cmemenus AGey = 0;

n) teruiora cmemeHus AHey = 0.

3. Temmnepatypa muaBnenust ¢penosna paBaa 40°C. PactBop, conepkamuii 0,172 2 aneranmnmaa

(CsH9ON) B 12,54 2 ¢enona, orBepueBaer mpu 39,25°C. BBIUHCIUTH KPUOCKOIUYECKYIO

MOCTOSTHHYIO (heHOJIa U €ro yeIbHYI0 TeIIOTY maBieHus. M3otonnyeckuit koaddunuent Bant-

['odda npuHATH paBHBIM €AUHUIIE.

4. Ilpu obpazoBanuu 1 mMois pactBopa Si — Mn, MoabHast 1011 KpeMHHs B KOTOpoM pasHa 0,3,

Boeiiocs 28700 Jxx Teruotel. [lapuuanbHas MolisipHas TEIJIOTa pacTBOPEHUS MapraHiia B

pacTBope 3Toro coctaBa paBHa —3770 JIx/moinb. PaccunTaiiTe mapuuaibHYI0 MOJISIPHYIO TETLUIOTY

pacTBOpEHUS] KPEMHMSI B 3TOM PacTBOpE.

3anaHus M0 KOHTPOJILHON padoTe Ned

1. Hamumwure BbIpa)keHHE 3aBUCUMOCTHU 3KBUBAJIEHTHOM 3JIEKTPONPOBOJHOCTH CHJIBHBIX
AIIEKTPOIIUTOB OT KOHIICHTPAIHH.

2. Hapucyiite cxemaTiuecku rpaduk 3aBUCIMOCTH CPETHEHOHHOTO K03((DUITMEeHTa aKTUBHOCTH
CUJIBHOT'O DJIEKTPOJIUTA OT MOHHOM CHUIIBI pacTBOpa (B MIMPOKOM JIMANa30HE KOHIIEHTPALIHIA).

3. Ha ocHoBanumM cHpaBOYHBIX NAaHHBIX O BEJIWYHHE Tpom3BeneHHs pactBopuMoctd BaSOs
paccuMTanTe paCTBOPUMOCTH 3TOU coyr B Bojie U B pacTBope 0,003 M NapSO4 ipu 298 K.

4. Tlomp3ysich CHpPaBOYHBIMH IaHHBIMH O CPEJHHX HOHHBIX KOX(QQHUIMEHTaX aKTUBHOCTH
9JIEKTPOJIUTOB s BogHOro pactBopa ZnCly ¢ momsuieHOCTRIO 3,0 mipu Temmepatype 25°C
BBIUMCJIUTE CPEIHIOI HOHHYIO MOJISJIBHOCTb, CPEIHIOI HMOHHYIO AaKTHBHOCTb M IOJIHYIO
AKTUBHOCTH DJIEKTPOJIUTA.

5. MomnsipHas 37€KTpPONpPOBOJHOCTh MpU OECKOHEUHOM pPa30aBIIEHUM pAacTBOpa YKCYCHOM
KUCIIOTHI B 1,5 pa3a 6osbliie Takol e 3JIeKTPOIPOBOJHOCTH THAPOKCHIa aMMOHUS. PacTBOpPBI
0,1M ykcycnoit kuciotel u 0,05M rugpokcuia aMMOHHUS UMEIOT OJMHAKOBYIO YAEIbHYIO
AIIEKTPONPOBOJIHOCTh. KakOBO COOTHOLIEHHE CTENEHEN NUCCOLMALUU 3TUX DJIEKTPOIUTOB B
naHHbIX pacTtBopax? (Uto 6omibiie?).

3anaHus MO0 KOHTPOJILHOM padoTe Ne5
1. 3anumurte ypaBHenue HepHcra ms moteHiumana snekrponaa I-ro poxa. OT dero 3aBUCHT

BEJIMYMHA U 3HAK MOTEHLIMAJa TaKOTo AJIeKTpoaa’?

2. K kakomMy THIly OTHOCHUTCS MJAaHHBIA TaJIbBAHWYECKHHA ODIIEMEHT (XHMHUYECKUH,
KOHIIGHTPALlMOHHBIN, ¢ MepeHocoM, 0e3 mepeHoca)? Hamummre ypaBHEHHE peakIH,
IPOTEKAIOIIEH B JAHHOM 3JIEMEHTE.

Pt | Hg'zn(aManbraMa) | ZnSO4 | Zn'Hg(aManbraMa)| Pt

ai az
3. Tlo crnpaBOYHBIM JaHHBIM O CTaHAAPTHBIX SJIEKTPOIHBIX MMOTEHIIMANAX BBIUYUCIHUTE

cranaaptHyto D/IC snemenrta u npousseneHue pactsopumoctu rpu 298 K s AgBr.

4. Tlonw3ysich CIPaBOYHBIMU JaHHBIMU, paccuuTaiite DJC raapBaHUYECKOTO dIEMEHTA MPU
298 K, cocrosimiero W3 MPHUBEICHHBIX DJJEKTPOIOB. MOJSUTbHBIE KOHIEHTPAIUU
AIIEKTPOJIUTOB B AIIEKTPOAAX m1 U mz. VIoHHBIE KOA(PUIMEHTHl aKTUBHOCTH BBIYUCIUTE
M0 ypaBHEHHIO TepBOro mnpuOmmkenus Teopun [lebas-Xiokkens. CocTaBpTe CXeMy
raJIbBAHUYECKOT0 2JIEMEHTA, COCTOSIIETO U3 YKa3aHHBIX 2JIEKTPOIOB.

Onexrpon | mi Onexrpon Il mz
KCI| AgCl | Ag 0,005 ZnS04 | Zn 0,002

5. CocraBbTe YCIOBHYIO 3alHCh TaJIbBAHUYECKOTO dJIEMEHTa 0€3 )KUIKOCTHBIX COeTMHEHUN
(«0e3 mepeHocay), B kotopoM mpu T = 298 K caMmonpon3BoJIbHO MPOTEKaeT peakmus Pb +
Hg2Cl, = PbCl> + 2Hg. Beruncnure cranmaptayro DJ1C snemeHTa, TEpPMOAMHAMUYECKYIO
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KOHCTaHTY paBHOBecHs Ka, peakiuu.
3anaHus Mo KOHTPOJIbHOM padote Ne6
1. 3aBUCHUT JM OT MCXOJHBIX KOHIEHTPAUH pPEardupyroIluX BEHIECTB  IEPHOT
MOJIYIIPEBPAILCHHUs. JUIsl PEeakUUH BTOpOro mopsaka. lIpuBeaure MaremMaruyeckoe
BBIp@KCHHE JUISl Cydasi, KOTJa Ha4yaIbHbIC KOHIICHTPALIMH PEarcHTOB PaBHBI.
2. KakxvuMu maHHBIMU HAJI0 pacriojiarath JUisi pacdeTa MaKCUMaJIBHO BO3MOYKHOTO KOJTMYECTBA
IIPOMEXKYTOYHOTO BEIIECTBA B  IOCICAOBATEIBHOW PEAKIMH IEPBOrO  IMOpPSIKa

K K, o = ( )
A——B—">C 9 Kak 3aBucur BbicoTa MaKCUMyMa KpHUBOM Cy = flr OT OTHOIICHHUS

K,
Ki 5
KOHCTaHT !

3. g HEKOTOPOI peakyy MOTY4YEHBI CIEAYIONINE YKCICPUMEHTAIbHbIC JaHHbIC:
0,02 0,04 0,06 0,08

6,3 6,3 6,3 6,3

C
0, mMoav/n

T
%,MMH

MoXHO 71 c/IeNaTh BBIBOJI O MOPSIKE JTAHHOM peakiuu’?
4. Peakius TepMHUECKOTO Pa3lOXKEHHs 3TaHA SBIAETCSA peakuuei mepsoro mopsiaka. [lpu

0 . -5.-1 0 A S5 .-1
550 C koucrauta CKOPOCTHU pPEeaKkluy paBHa 25-107c , atipu 630 C .1415-107c
. PaccumnTaiiTe sHeprur0 akTUBALUU U MPEIIKCIIOHEHIIUAIbHBIA MHOXHUTEIh YpaBHEHUS
Appenuyca.

5. Ilpu cmemeHuu paBHBIX OOBEMOB IMOIYMOJIIPHBIX PacTBOPOB H,0, u HCOH,

B3aMMOJICUCTBYIOIINUX 110 YPaBHEHUIO HZOZ +HCHO = HCOOH + H2O yepe3 20 mum.
[IpopearupoBano 80% HCXOMHBIX BemecTB (peakuus 2-ro nopsaka). CKOIbKO BpeMeHU
notpedyeTcst Uis TOro, 4yToObl peakils MPOolUIa Ha Ty ke TIyOHWHYy, €CH PacTBOPHI
MCXOJIHBIX pEeareHTOB pa30aBUTh BJIBOE, a 3aTEM CMEIIaTh?

3anaHus MO0 KOHTPOJIbHOM padote Ne7

1. Kakne peakiuu Ha3bIBarOTCs LeMHBIMUA? JlaliTe ompeneneHne U Ha30BUTE OCHOBHBIC CTaUU

LETTHOT' O TIpoLIECCa.

2. Yro mpencrapnser coO0W aKTMBUPOBAHHBIM KOMILUIEKC M Y€M OH OTIMYAETCS OT aKTUBHBIX

MOJIEKyn?

3. Hnsa pasnoxenus nepokcumpa ROOR B pactBoputenie SH mpenmonaraercs ciemyromas

MOCJIEI0BATEIbHOCTh PEAKIIUN:

1) ROOR — 2RO- (k1)
2) RO -+ SH — ROH + S- (k)
3) S: + ROOR — SOR + RO- (ks)
4)2S — S (ka)
[Tonp3ysch METOZOM CTallMOHAPHBIX KOHIICHTPALWH, BHIBEANTE KHHETUYECKOE YpaBHEHHUE JIJIS

d [ROOR]
dt '
4. Ilpen KCOHEHIMAIBHBIA MHOXHUTEIb MOHOMOJIEKYJISIPHOTO PAa3JIOKEHUs JualeTuiaa Mpu

285 °C pasen 8,0-10'° ¢!, BerunciuTe 3HTPONHUIO aKTUBALMK STOH peakiuu. TpaHCMHCCHOHHBIH
MHO’KUTENb PUMHUTE PABHBIM EMHUIIE.

3.1.2. MeTtoauueckue MaTepuajbl, ONpelesiiOlIAe TpPoueIypPbl OLEHUBAHHUS 3HAHMIA,
YMeHUi1, HABBIKOB M (WJIN) ONbITA AeSITEJIbHOCTH B X0/1€ TEKYIIero KOHTPOJISl YCIIeBaeMOCTH
KonTposbnas padora

OneHuBaeTcsl HE TOJBKO TIJIyOMHA 3HAHHWM IOCTABJIEHHBIX BOMPOCOB, HO U YMEHUE
W3JI0KUTH TMCHbMEHHO.

Kpumepuu oyenueanus: mociaenoBaTeIbHOCTb, TOJIHOTA, JOTUYHOCTh U3JI0KEHUSI, aHAIN3
Pa3IMYHBIX TOUYEK 3pPEHHS, CAMOCTOATEIbHOE 00001IeHne MaTepuaia. M3noxenue Mmatepuana 0e3
(bakTHYeCKUX OMINOOK.

OreHka «omauuHo» CTaBUTCS B CIIydae, KOria COOJII0ICHbI BCe KPUTEPHH.

CKOPOCTH PA3JI0KCHUA ICPOKCHUIA
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OneHka «xopouwio» CTaBUTCS, eclid 00ydaloluics TBEpO 3HAET MaTepual, rpaMOTHO U
M0 CYIIECTBY H3JIaraeT ero, 3HaeT MPaKTHYeCKylo 0a3y, HO JOMyCKaeT HECYIECTBCHHBIE

MMOTPCIIHOCTH.

OneHka «y0o61emeopumenbHo» CTAaBUTCA, €CIIU 00YyJalOUIHiiCs OCBOMII TOJIBKO OCHOBHOM
MaTepua, HO He 3HAET OT/AEIbHBIX JIETaNCH, J0MyCKaeT HETOYHOCTH, HEIOCTATOUYHO MPaBUJIbHbIE
(GOpMYyIUPOBKH, HApYyIIAeT IMOCIEIOBATEILHOCTh B HM3JIOKCHHHM MaTepuaia, 3aTPYIHSETCS C
OTBETaMHU, IIOKA3bIBAET OTCYTCTBUE JOJDKHOM CBSI3M MEXKIY aHAIU30M, apryMeHTalued u

BbIBOJaMMH.

OueHka «HeyoosremeopumenvHoy CTaBUTCA, €CIHM OOydYalomuiics HE OTBEYaeT Ha
MOCTaBJICHHBIE BOIIPOCHI.
3.2. OueHoYHbIe MATEPHAJIBI /ISl HPOBeIeHUS TPOMEKYTOYHOH aTTecTalu
3.2.1. Kputepuu olieHKH pe3y/ibTaTOB 00y4eHHs M0 AUCHUILINHE (MOAYJIIO)

I xkana
OllCeHUBAHUS

PesyabTarsl
o0yueHus

Iloka3zaTesun oneHUBAHUS pe3yJabTaToB OﬁquHl/Iﬂ

OTJINYHO

3Haer:

- oOydaromuiics TiryOOKO M BCECTODOHHE YCBOWJI Marepuall, yBEPEHHO,
JIOTUYHO, TI0CIEJ0BAaTEIbHO U IPAMOTHO €r0 U3J1araeT, ONUpasich Ha 3HAHUA
OCHOBHOH U JOIOJHUTEIIEHON IUTEPaTyphI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHUH JieyaeT KBalu(UIIMPOBaHHBIC
BBIBOJIBI M1 0000IIEHNUS], CBOOOZHO ONIEPUPYET KATETOPHUIMH U MOHATHAMH.

YmMmeer:

- oOydaromuiics yMeeT CaMOCTOATENbHO M MPABIIBHO pEHIaTh y4eOHO-
npodeccHoHaNBHBIE  337auM  WIM  33JaHUs, YBEPEHHO, JIOTHYHO,
MOCJICIOBATENIFHO M apTYMEHTHPOBAHO M3JIaraTh CBOE PEIICHUE, UCTIONb3YS
Hay4YHbIC [TOHATHS, CChUIAsICh HA HOPMATHBHYIO 0azy.

Bmaneer:

- o0yJaroIIuics BiIaJeeT ParioHAIbHBIMI METOAAMH (C MCIIOIb30BaHUEM
panMOHAIBHBIX METOAMK) PEHICHHS CIOXHBIX NMPOQecCHOHAIBHBIX 3aad,
MPEJCTAaBICHHBIX JEJIOBBIMU HIPaMU, KEHCAMH U T.1.;

IIpu perieHnu NpoaeMOHCTPUPOBAI HABBIKI

- BBIJICJICHUS TJIaBHOTO,

- CBSIBKOH TEOPETHYECKUX IIOJIOKECHUI C TpeOOBaHMSIMU PYKOBOJSIINX
JIOKYMEHTOB,

- U3JI0’KEHHUS MBICJIEH B JIOTHYECKOH I10CIIEI0BATEIbHOCTH,

- CaMOCTOATENBHOTO aHanu3a (aKThl, COOBITUH, SIBJICHHM, IPOIECCOB B UX
B3aMMOCBS3H U JUAIEKTUYECKOM Pa3BUTHU.

XOopPOoHIO

3HaerT:

- 0OyvaroUIMHCsl TBEPJIO YCBOMJ MaTepual, JOCTATOYHO I'PaMOTHO €ro
W3J1araeT, ONMpasch Ha 3HAHUS OCHOBHOM M JIOTIOJTHUTENILHOM JINTEpaTyphl,
- 3aTpyaHseTcs B (hOpMyNIMpOBaHWMM KBAIW(HUINPOBAHHBIX BBHIBOJOB H
0000mIIeHN, omepupyeT KaTeropusMH M TOHATHSAMH, HO HE BCerza
MPaBHJIBHO UX BEpUPHLIHPYET.

YmMmeer:

- 00YYAOIIHICS YMEET CAaMOCTOSTENIHHO U B OCHOBHOM MPABUIILHO PEIIATH
yueOHO-npohecCHOHANbHBIC 3aJaYd WM 3aJaHus, YBEPEHHO, JOTHYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pELICHHe, HE B
MOJIHOM MEPE HCHOJIB3Yyd HAYYHBIC NMOHATHUA U CCBIJIKKM HAa HOPMATUBHYIO
6azy.

Bnaneer:

- o0yy4aromuiicss B 1EJOM BIaJIeeT PAIMOHAIBHBIMU METOJIAMHU PEIeHUS
CJIOKHBIX HpO(beCCI/IOHaHBHBIX 3aja4, MpeACTaBJICHHBIX JICJIOBBIMU UT'DAMU,
KelcaMu U T.]I.;

[Ipn pemeHun cMOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IyOUHHOCTH HABBIKOB,

- BBIJICJICHUS TJIABHOTO,

- U3JI0’KEHUSI MBICIICH B JIOTUYECKOM ITOCIIeI0BATEIIbHOCTH,

- CBSI3KH TEOPETHYCCKUX TIIOJIOKEHUH C TPeOOBAaHUSMH PYKOBOISIINX
JIOKyMEHTOB,

- CaMOCTOATENBHOTO aHaIM3a (PAKThl, COOBITHH, SIBICHUH, TIPOIIECCOB B MX
B3aMMOCBSA3U U TUAJICKTUYCCKOM Pa3sBUTHUH.

VIOBJIETBO-
PUTEJILHO

3Haer:

- 00yUarOILIHIACs OPUEHTUPYETCSI B MaTepualle, OJHAKO 3aTPYIHICTCS B €ro
W3JI0KEHNH;

- IIOKa3bIBA€T HENOCTATOYHOCTb 3HAHMM OCHOBHOM U JOIOJHUTEJIBHON
JUTEPATYPBI;

- c11abo apryMeHTHPYeT HayuHbIE MOJI0XKEHHS;

- IPaKTHYECKU He crloco0eH chopMyIupoBaTh BEIBOABI U 0000IIEHHS;
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- YaCTHYHO BJIaJICET CUCTEMOI MOHSTHH.

VYmeer: - 00y4arouuiicsi B OCHOBHOM YMEET PEeIHTh y4eOHO-TIPO(eCcCHOHATIBHYIO
3a7ady WIM 3aJaHue, HO JOIYCKaeT OUIMOKH, clabo apryMeHTHpPYET CBOE
peleHne, HeJOCTaTOYHO HCIIONb3yeT HayYHBbIE NMOHSATHS W PYKOBOASAIINE
JIOKYMEHTBI.

Brapeer: - oOyyaromuiicsi BiajeeT HEKOTOPbIMU pAaIlMOHAIBHBIMH  METOAaMHU
PEeLICHUs CJI0OXKHBIX TPOPECCHOHATBHBIX 3a/1a4, TPECTABICHHBIX IEIOBBIMU
Urpamu, KeiicaMmu | T.JI.;

[1pu pereHn: IpoIeMOHCTPUPOBAN HEOCTATOYHOCTh HABBIKOB

- BBIICJICHUS TTIaBHOTO,

- M3JI0)KEHHUS MBICIIEH B JIOTHYECKOH MOCIIeIOBATSIILHOCTH,

- CBS3KH TEOPETHYCCKHX IOJOXKEHUH ¢ TpeOOBaHUSAMHU PYKOBOMISLINX
JOKYMEHTOB,

- CaMOCTOSATEIBHOTO aHAIU3a (aKThl, COOBITHIA, SIBICHUMH, IPOLECCOB B UX
B3aUMOCBSI3H U JTHAIEKTHYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaerT: - 00yuaroImuiicst He YCBOMJI 3HAUUTENIbHOM yacT MaTepuaa;
PUTEJIBHO - HE MOXET apryMEHTHUPOBATh Hay4YHBIE MTOJIOKEHUS,

- He GopMyNIUpPYeT KBATU(PHUIIMPOBAHHBIX BBIBOJOB M 0000IICHUH;
- HE BJIaJICET CUCTEMOU MOHATUH.

VwMeer: obyuvaromuiicss He MOKa3ajl YMCEHHE pelaTh yd4eOHO-MPO(eCCHOHATBHYIO
3aj1a4y WK 3aJaHHe.

Bna):[eeT: HC BBITIOJIHCHBI Tpe6OBaHI/Iﬂ, NpEeABbABIIACMBIC K HaBbIKaM, OLICHMBACMbIM
«yJOBJICTBOPHTEIHHO.

3.2.2. KoHTpoJibHbIE 32]aHUsI U/WJIM UHbIe MAaTePUAJIbI IS NMPOBEJAEHUsSI MPOMEKYTOUHOM
arrecTaumuu
Cnmcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TeCTA)

1.

[lepBbIif 3aKOH TEPMOJMHAMHKH, (OPMYJIMPOBKH M MATEMaTHYECKOE BBIPaKECHHE.
Buytpennss sHeprus cucremsl. Temnora u pabora Kak (GoOpMbl Iepefadd SHEPrHUH.
[lepBbIif 3aKOH TEPMOTUHAMUKH MPUMEHUTEIHFHO K HM30TEPMHUYECKOMY, M300apHOMY U
M30XOPHOMY IIpoLiEccaM.

Tennoemkocts uaeanbHOro rasza. MzoxopHas u n300apHas MOJSIPHBIE TEIUIOEMKOCTH.
CBsI3bp MEXJy HUMHU Ul MJI€AIBHOTO Ta3a. 3aBUCHUMOCTh M300apHON TEIIOEMKOCTH OT
TEMIIEPATYPbI U arperaTHOr0 COCTOSTHUS BEIIECTBA.

Tepmoxumus. TernoBbie F3PPEKThl XUMHUUECKUX PEaKLU MPU MOCTOSTHHOM JaBJIECHUU U
noctosiHHOM o0beme. 3akoH ['ecca. CneactBus u3 3akoHa ['ecca. CtaHgapTHBIE TEMIOTHI
cropanusi u oOpa3oBaHus. CBs3b TEMIOBBIX 3((EKTOB XMMUYECKUX pEaKkUui mnpu
MIOCTOSIHHOM JaBJIEHUU U TIOCTOSIHHOM oObeme. VX ucronb3oBaHHME A HAXOXKICHUS
TEIUIOBbIX 3 (EKTOB XMMHMUYECKUX peakuuid. [IpowsmocTpupyiite Ha NPOU3BOJIBHOM
IIpuMepe.

BoiBoa u ananu3 ypasHenust Kupxrodga. Mcnonp3oBanue nHTErpaibHbIX (POPM ypaBHEHUS
JUIS  BBIYUCIICHHUS] TEIUIOBBIX 3()(PEKTOB XHMMHUYECKHUX TMPOLECCOB MpPHU 3aJaHHOM
TeMIeparype.

Bropoe Hauano TepMOAMHAMMKYN. DHTPOIMS, €€ OCHOBHBIE CBOMCTBA. BBIBOI BBIpaXKEHUS
Juist TosHoro auddepennuana 3HTponuu. Pacuer n3MeHeHus: SHTPONUHU B Ipolieccax ¢
y4acTMEM MJI€AIbHOIO Ta3a. 3aBUCHUMOCTb DJHTPONMM OT MAapaMETPOB COCTOSHUS.
M3MeHeHne SHTPONHHU B MTPOLIECCE CMELIEHUS HIealbHBIX Ta30B.

3aBUCUMOCTh SHTPOIMHU BELIECTBA OT Temreparypsl. M300pa3ure cxematuuecku rpaduk
9TOM 3aBUCHUMOCTb B TEMIIEPATYpHOM HHTEpBajie, BKIIOYAIONIEM B ce0s TeMIepaTypbl
IUIaBJICHUS W KUIeHUs BemiecTBa. ['paduyeckuil M aHATUTUYECKHH pacyeT abCONOTHOM
SHTPOIUHU.

CaMonpou3BoJbHBIE WU HECAMONPOM3BOJBHBIE  Ipoliecchl.  Bropoe  Haudaio
TePMOJMHAMHUKH. MareMaTtuyeckoe BbIpak€HHE 2-TO 3aKOHAa TEPMOAMHAMUKH B
U30JIUpOBaHHON  cucreme. M300pa3suTe  xapakTep HW3MEHEHHs  SHTPONMU B
CaMOIPOM3BOJILHOM IIPOLIECCE, TPOTEKAIOIIEM B M30JIMPOBAHHON CUCTEME.
O6wenunennoe ypasHenue | u Il 3axkoHoB TepmoanHamuku. JHeprust [ m60ca u sHeprus
I'enpMrombIta, CBOMCTBA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

BriBog BeIpaxkenus miis momHoro auddepennmana sHeprun ['nb6ca. 3aBUCHMOCTH
sHepruu ['ub0ca OT JaBIeHUS U TEMIIEPATYpPHI.

BbiBoj1 BBIpa)keHUs TSt TOJTHOTO nuddepeHpana sHeprun [ enpMropia. 3aBUCUMOCTh
3HEpruu I enbMrospia oT TeMIepaTypsl U oobema.

PaBHOBeCHBIN BBIXOJ XMMHYECKOW peakinuu. Bwipazure B 00mEeM BHIE KOHCTaHTY

paBHOBECHS Ko s pEeaKIMy Yepe3 paBHOBECHOE KOJIMYECTBO MOJIEH aMMuaKa, paBHoe X

, 1 o011Iee JaBjaeHuEe B cucTteMe P, ecnmu JJis MpoBEACHUS PEaKIMU MCXOIHBIC BEIIECTBA
B3SIThl B CTEXUOMETPUUYECKUX KOJIMUYECTBAX.
TepmonuHaMuueckass U SMIUPUYECKAs KOHCTAHThI XMMHUYECKOTO paBHOBECHs. MeTobl

pacueTa KOHCTaHTbl PABHOBECHS ITIPU T#2%8K

BausiHue oOumiero naBieHuss M IPUMECH HMHEPTHOrO ra3a Ha pPaBHOBECHBIM BBIXOJ
IPOAYKTOB peakuuu. PaccMoTpuTte Ha MPOU3BOJIILHOM IIpUMeEpe Ta30(ha3HoN peaklny.
BnusiHue Temmeparypbl Ha XMMHUYECKO€ paBHOBecue. BpIBOA M aHaiu3 ypaBHEHMs
u300apsl Bant-T'odda. [IpubnamkeHHOE W YTOUHEHHOE HHTETPHUPOBAHUE YpPAaBHEHHS.
[lpuBeaure mnpumep XUMHMYECKOW peakluH, JUIsi KOTOPOHl KOHCTaHTa paBHOBECHUs
BO3pacrtaer (yObIBAaeT) C YBEIMUYCHUEM TEMIIEPATYyPHI.

OCOOeHHOCTH XMMHMUYECKOIO paBHOBECHUS B TeTEpOreHHbIX cucremax. Ilpumepsr
BBIPAKEHHS] KOHCTAHThl XUMHUYECKOI'0 PABHOBECHUS JJIsl TETEPOTreHHBIX peakuuii. BiausHue
JIaBJIEHUS U J0OABOK MHEPTHOI'O T'a3a Ha CABUT XMMUYECKOI'O PaBHOBECHSI.

Omnpenenenne CpeAHET0 M HMCTUHHOTO TEIUIOBOro 3¢ ¢eKTa XUMHUYECKOW PEeaKkIuu Ha
OCHOBAHMUHU HKCIEPUMEHTAIBHBIX JIaHHBIX O 3aBUCUMOCTH KOHCTAHThl PABHOBECHUS OT
TEMIEPaTypbl. AHAIUTHUECKHE U TPapUUECKHE METO/IBI.

da3oBble mepexo/sl nepBoro pojaa. OCHOBHbIE MOHATHUSA: (a3a, COCTABIAIOIIEE CUCTEMY
BEIIICCTBO, HE3aBUCUMBIA KOMIIOHEHT, YHCJIO cTerneHel cBoboabl. [Ipasuio a3z I'mbOca.
dazoBasi [uarpaMMa OJHOKOMIIOHEHTHOM CHUCTEMBI, OMMCAHUE KPUBBIX M XapaKTEPHbIX
TOYeK nuarpaMmel. [I[pumenenue nmpasuia a3 k quarpamMme. Kakoe MakcuManbHOE YUCIIO
(a3 MOXKeT HaXOUTHCS B PABHOBECHU B OJJTHOKOMIIOHEHTHOH cucteme?

@da30BbIC PABHOBECUS B OJJTHOKOMIIOHEHTHOH cucTeMe. J[marpaMMa COCTOSIHUSL ¢ TPOMHON
TouKOM. Onrcanue KpUBBIX M XapaKTEpHBIX Touek Ha quarpamme. [Ipasuio ¢a3 ['mb6ca.
Wnrerpanbubie gopmbl ypaBHeHus Kianelipona-Knaysuyca. IlpuBenurte ypaBHeHuS,
BBIp@XAIOIIME 3aBUCUMOCTh JaBJICHHs] HACBIICHHOTO IMapa HaJ >KUIKOM (a3oil oT

TeMIIepaTypbl IPU YCIOBUX: a) 4H # f(T), 6) 4c=Aa+AsT  Kakomy u3 mpuBemeHHBIX

BBIILIE YCJIOBMM OTBEYAET JIMHEIHAs 3aBUCUMOCTh B KOOpJIMHATax InP= f(]/T)? ITap
CUMUTATh UACATLHBIM ra30M.

Jlaiite omnpexneneHue TeMIEpaTypbl KHUIEHHUS JKMIKOCTH. 3aBUCHUMOCTb TEIJIOTHI
UCIIapeHus OT TemmepaTypsl. I'paduueckoe NpeICcTaBICHUE YKa3aHHOW 3aBHUCHMOCTH.
VYkaxure 001acTh TEMIEpATyp, A KOTOPOH MOXKHO IIpeHeOpeydb BIUSHUEM TEMIIEPaTyphI
Ha TEIJIOTY UCTIapeHUsl.

JuarpamMmbl KumneHUs: OWHApHBIX CHUCTEM C TMIOJHOM B3aUMHON pPacTBOPHUMOCTbHIO
KOMITOHEHTOB. 3akoHbl [ m66ca-KonoBanosa. [Ipumenenune npasmia a3 K UCCaea0BaHUIO
JarpamMm KUIIEHUS.

PaBHOBecue “KuakocTe-map” B JBYXKOMIIOHEHTHBIX CHCTeMax. JluarpaMmel “‘IaBieHue-
coctaB”, ‘‘reMmreparypa-cocTaB”’, ‘“coCTaB Iapa-coCTaB MXUAKOCTH JJIs CHCTEM C
MOJIO’KUTEIBHBIMU OTKJIOHEHUSIMH OT 3aKOoHa Pays.

Jlnarpamma coCTOSIHUS IByXKOMIIOHEHTHOU cHCTeMBI A-B XapakTrepu3yercs MUHUMYMOM
Ha KpUBOM «TemIiiepaTypa-cocTaB». KoMmmoHeHT A sBiseTcs MEHee JeTy4yuM, 4YeM
BenlecTBo B. Onucanue nUHUI U TOJE€W AMarpaMMbl. YKa)KUT€ COCTaBbl JUCTHILIATA U
KyOOBOTO OCTaTka MpU PEKTUPUKAIUM >KUJIKOW CMECH, C OONbIIHM (MEHBIIIHNM)
COJIep/KaHUEM KOMIIOHEHTA A 110 CPaBHEHHUIO € a3€0TPOMHON CMECHIO.

OcCHOBBI pa3feneHus >KUIKUX OMHApHBIX CMecell MEeperoHKo M peKTHU(UKaue.
B03MOXHO /111 IByXKOMIIOHEHTHYIO CUCTEMY, XapaKTEPU3YIOILYIOCs HATMYMEM a3€0TpoIa
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

(cocTaB He COBNAJAET € a3€0TPOIHBIM), pa3JeIUTh Ha YUCTble KOMIIOHEHTHI? [IpuBeaure
MIOSICHEHUE.

[TapumaneHple MOJIIpHbIE CBOWCTBAa (BEJMYMHBI) KOMIIOHEHTOB pacTtBopa.  CBs3b
HapIUaAIbHBIX MOJISIPHBIX CBOMCTB C OOIIMM CBOHCTBOM M COCTaBOM CHUCTEMBI. Y paBHEHHS
I'n66ca-/Irorema.

WneanpHble pacTBopbl. CBolicTBa. @YHKIIUMU CMELIEHUS. Y paBHEHUS JIUIs pacueTa YHEPrUu
['n66ca 1 SHTaNBIMM CMELIEHUs NPpU OOpa30BaHUU MJICATBHBIX PACTBOPOB M3 UUCTHIX
KOMIIOHEHTOB. [IpuBeauTe npumepsl CUCTEM, IPEICTABISIONINX NPAKTUYECKU UI€AIIbHBII
pacTBOp B XKUIKOH (aze.

AKTHUBHOCTB, KOI((UIMEHT aKTHMBHOCTH KOMIIOHEHTA pacTBOpa. DKCIEPUMEHTAIbHOE
onpenenenue ko3hduimeHTa akTHBHOCTH KOMIIOHEHTa pacTBOPA 10 BEJIMYMHE J1aBICHUS
€ro HAaCBIIICHHOTO 1apa.

IIpenensHO pa3zbaBiieHHBIE pacTBOPHL. 3akoHbl Payns m 'eHpu, X NpUMEHUMOCTh Ui
OIMCaHUs 3aBUCHUMOCTH JIaBJICHUs HACBIIIEHHOI'O I1apa OT COCTaBa pacTBOpa. Y paBHEHUS
JUIsL XUMUYECKOI0 TOTEHIIMAajIa paCTBOPUTEII U PACTBOPEHHOTI'O BEILECTBA.

Ocmoc, ocMoTrueckoe AaBiieHue. [IpuunHbl, BhI3bIBAIOLINE IEPEX0]] PACTBOPUTEIIS YEPE3
IIOJIYTIPOHUIIAEMYIO [IEPETOPOAKY. Y PABHEHHE, CBA3BIBAIOIIEE OCMOTUYECKOE 1aBJICHUE C
KOHLEHTpauuel pactsopa. OmnpenenaeHust MOJISIPHON Macchl paCTBOPEHHOTO BEILIECTBA 11O
JaHHBIM U3MEPEHUS OCMOTHUYECKOTO J1aBICHUS.

KomnuraruBable CBOMCTBA PAacCTBOPOB HEJETYYHMX BEIIECTB B JIETy4EM pPacCTBOPUTEIIE.
O0YyIMOCKONUYECKMH M KPUOCKOIUYECKUH METOABI OIpENeIEHUs] MOJIIPHOH Macchl
PacTBOPEHHOT'O BELIECTBA.

PacTBOpbI CHIIBHBIX 3JE€KTpoNUTOB. OCHOBHBIE MONOXKeHUs Teopuu J[lebas-Xrokkens.
3aBUCHUMOCTh CPEIHETO HOHHOTO KO3(p(PHIIMEeHTa aKTUBHOCTH OT HMOHHOHM CHJIBI pacTBOpa
B pa30aBJIEHHBIX U KOHIIEHTPUPOBAHHBIX PACTBOPAX CUJIBHBIX 3JIEKTPOJIUTOB.
3aBUCHUMOCTb  AJIEKTPONPOBOJHOCTH  PAacCTBOPOB  CHJIBHBIX  3JIEKTPOJIMTOB  OT
KOHIIEHTpaluu. OJEeKTPOoOPETUYECKU U  penakcalMoHHbIH 3(QQEKTbl CHUKEHUS
AJIEKTPONPOBOIHOCTU. B KaKMX ONbITax MOJATBEPKIAETCS HAIMYUE WM OTCYTCTBUE ATUX
3¢ (hekToB TopMOKEHUS?

PactBopbl cuiibHBIX 251eKTpOUTOB. OCHOBHBIE MMOJIOKEHUS Teopuu Jlebas-Xrokkens.
3aBUCUMOCTh CPEHET0 HOHHOTO K03(p(pUIIMEeHTa aKTUBHOCTU OT MOHHOM CHJIBI pacTBOpa
B pa30aBJIEHHBIX U KOHIIEHTPUPOBAHHBIX PACTBOPAX CHJIBHBIX AJIEKTPOJIUTOB.

Honnas cuna pactBopa. BinsHHME NMOCTOPOHHMX AJIEKTPOJIMTOB HA CPEIHUM HOHHBIN
KOA(p(UIMEHT aKTUBHOCTU JAHHOTO CHJIBHOTO 3JIeKTposiuTa. [IpaBUiIO MOHHOM CHIIBI
pactBopa JIptonca-Pennana, 061actb €ro npuMEHUMOCTH.

Monspras ¥ yJenabHas JJIEKTPUYECKHE IPOBOJAMMOCTH PACTBOPOB SIIEKTPOJIMUTOB,
MIOHSITHE, €IMHULIBI U3MEPEHUS.

3aBUCHUMOCTh MOJIIPHOM M YJEJIBbHON 3JIEKTPONPOBOJHOCTEW OT KOHIEHTpALUH,
TeMIIepaTypbl U IPUPoIbl pacTBopUTeNst. OOBSICHUTE XapaKTep YKa3aHHBIX 3aBUCUMOCTEH
JUIst c11a0bIX U CHJIBHBIX JIEKTPOJIUTOB.

PacTtBOpBI cnabbix 3nekTposnToB. OCHOBHBIE MOJIOXKEHUS Teopuu AppeHuyca. BoiBoa u
aHaIu3 3aKoHa pas3BeleHns OcTBayIb/Ia Il SJIEKTPOJIMTA BaJIEHTHOTO THma 1:1.

BnusHue koHUEHTpanuMu M TEMIEpaTypbl Ha KOHCTAHTY JUCCOLMALMUM M CTENEHb
JUCCOLMAIIMU CIAOBIX AJIEKTPOJIUTOB. 3aBUCHUMOCTH 3JIEKTPONPOBOJHOCTH PaCTBOPOB
CJIa0BIX ANEKTPOIUTOB OT KOHIEHTPAIHH.

MounsipHass W yaenbHas JJIEKTPUYECKHE MPOBOJMMOCTH PACTBOPOB SJIEKTPOJIMTOB,
NOHATHE,  €AVWHMIBI  U3MEPEHMs.  3aBUCUMOCTb  MOJSIPHOM M YAEIBHOH
3JIEKTPONPOBOJHOCTEN OT KOHIEHTPAUU U IPUPOJIBI PACTBOPUTEINS.

[IpuBenuTe aHaIUTHUECKHWE BBIPDAKEHUS JBYX 3akoHOB Konbpayma: ypaBHEHHS

KBaJIpaTHOI'O KOPH, A=f (‘/E) , 1 3aKOHA HE3aBUCUMOIO JBMKEHMS MOHOB. JlJI1 Kakux
JEKTPONUTOB (CNAa0BIX WM CHIBHBIX) M TPU KaKUX YCIOBMSIX CIPaBEMJIUBBI ITH
BBIPAXKECHUS?
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42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Knaccugukanus raipBaHU4eCKHUX JIEMEHTOB. XUMUYECKHE TaIbBAHNYECKUE DIIEMEHTHI,
MOHSTHE U IPUMEPBI.

HopManbHblii 251eMeHT BecToHa: yCTpONCTBO 3J€MEHTa, JIEKTPOIHBIE IOIYPEAKLHH,
ypaBHEHHE CaMOTIPOU3BOJIBHON peakuuu, ypaBHeHne HepHacera, 00:1acTi €ro npuMeHeHusl.
KonuenTtpanuonssie nenu. YpaBHeHue HepHcTa miid KOHUEHTPAaLMOHHOIO JJIEMEHTA,
COCTaBJIEHHOTO U3 JIBYX aMajlblaMHBIX JIEKTPOIOB.

3aBucumMocth IJIC 0T aKTUBHOCTEH YYACTHHKOB JJICKTPOXUMHUYECKON pEaKIuu,
IIPOTEKAIOIIEH B raJIbBAaHUYECKOM AJIeMEeHTe. BpiBoa 1 aHanu3 ypaBHeHus HepHcra.
OnemeHT Jlanuwdnsa-SIkoOu: yCTpOMCTBO 3JIEMEHTA, JJEKTPOJHBIC IOIYPEaKIIHH,
ypaBHEHUE CaMOIIPOU3BOJIBHON peakuuy, ypasHeHue HepHcra.

KonuenTtpanuonssle nenu. YpaBHeHue HepHcTa miii KOHUEHTPAaLMOHHOIO JJIEMEHTA,
COCTAaBJIEHHOTO U3 JIBYX aMajlblaMHBIX 3JIEKTPOJIOB.

Knaccugukanus »>nextponoB. ['a30Bble 37€KTpoAbI onpenesieHue, nmpuMepsl. BeiBoa u
AQHAIN3 YPaBHEHMM, BBIPAKAIOLIUX 3aBUCUMOCTD IOTEHIMAIA BOJOPOAHOIO U XJIOPHOTO
9JIEKTPOJIOB OT AKTUBHOCTU MOHOB M JaBjeHus raza. Cxema u 00JacTb NMPUMEHEHUS
BOZIOPOJHOTO 3JIEKTPOAA.

Knaccudukanus 351ekTpofoB. DIEKTpOAbl BTOPOrO poJa, OIpPENeIeHUEe IpPUMEPHI.
3anuiuuTe 3JIEKTPOJHYIO peakluio U ypaBHeHHe HepHcTa 11 BBIOpaHHOIO AJIEKTPO/a.
BnusiHue KOHLIEHTpAaLMK OTEHIUAIONPENEISIIOINX HOHOB, pH 1 HOHHOM CHIIBI pacTBOpa
Ha MOTEHIHUall IeKTponaa. KanoMenbHBIH 3JIEKTPOJ: CXEMa AJIEKTPOJAA, JIEKTPOJHBIE
HOJIypeaKLUH, IPUrOTOBIEHUE, 001aCTh MPUMEHEHUS.

Knaccupukamuss  amekrpogoB.  OKHCIUTETBHO-BOCCTAHOBUTENBHBIE — JJICKTPOJIBL:
OIpEeZICNICHUE, TPUMEPBI, DJIEKTPOJHBIE IOIYypeakuuu. BpIBOJ M aHalu3 ypaBHEHMS
Hepncra 1 31eKTpoi0B JaHHOTO THUIIA.

XUHTUAPOHHBIM  DJIEKTPOJ:  CXEMa  JJIEKTPOAd,  AJIEKTPOAHBIE  IOJypeaKLuH,
[IPUTOTOBJIEHUE, 00JACTh IPUMEHEHUSI.

BeiBog u aHanu3 MHTErpasbHOM (OpPMBI KHMHETUYECKOTO YpaBHEHHs HeoOpaTuMoi
roMoreHHol peakuuu 0-ro nopsiika. M300pa3ure cxeMaTnyecku KHHETUYECKHE KPUBbHIE
JUISL HICXOJHOTO BELIECTBA U NMPOAYKTA PEAKIMH, a TAKKEe NMPHUBEIAUTE MaTeMaTUYECKUE
BBIPQXXEHUSI, ONMUCHIBAIOIINE XOJ 3TUX KpPUBBIX. BbIBenuTe BbIpa)kKeHHE AJII BPEMEHU
IIOJIyTIPEBPAILEHUS] UCXOAHOIO BELIECTBA.

BoiBon u aHanu3 uHTErpagbHOM ()OPMBI KHUHETUYECKOTO YpaBHEHHS HEOOpaTHMO
TrOMOTeHHOH peakiuu 1-ro nmopsaka. M3o00pa3ure cxemaTuyeck KMHETUYECKUE KPUBbIE
JUISL KCXOJJHOTO BEILIECTBA U MPOAYKTa PEAKIMH, a TaKKe MPHUBEIUTE MaTeMaTUYeCKUe
BBIPQXECHMS, OMMCHIBAIOIINE XOJ 3TUX KPUBBIX. BBIBEIHUTE BBIpaXEHHE Ul BPEMEHHU
MOJTyTIpEBpAIllEHUs] UCXOAHOTO BEUIECTBA.

HeoOpaTumble TOMOreHHbIE peakluu 2-T0 TMOopsAAKa C PAaBHBIMM  HadaJdbHBIMU
KOHIEHTPAlUsIMU peareHToB. BriBoa MHTErpanbHON (GOpMbI KHHETUYECKOTO ypaBHEHUS.
Kunernyeckas =~ KpuBas,  ypaBHEHHME  KHMHETHYecKOM  kpuBoil.  IIpuBenure
T depeHIMATBbHYIO U UHTETpajIbHY0 (opMbl (0€3 BbIBOAA) KHHETHUYECKOIO YPaBHEHUS
OJTHOCTOPOHHEH TOMOT€HHOW peakIuu BTOpoOro mnopsaka «A + B — mpomykTsi»,
NpOTEKaIed MpH TOCTOSHHBIX TeMIlepaType M o0beMe, €eciau KOHIIEHTpaIluu
pearupyoomux BemecTB A 1 B B MOMEHT Hauana peakliuu He paBHbI IPYT APYTY.

BeiBon u aHanu3 uHTErpajgbHOW (OpPMbI KHMHETHYECKOTO YpaBHEHHS HEOOpaTHMOil
TOMOTEHHOH peakiuu 3-ro nopsaka. M3o00pa3ure cxemaTnyeck KMHETHYECKUE KPUBbIE
JUISL KCXOJTHOTO BELIECTBA W MPOAYKTA PEaKIMH, a TaKKe MPUBEIUTE MaTeMaTUYeCKUe
BBIPAKEHMS, OMMCHIBAIOIINE XOJ OTUX KPUBBIX. BBIBEIUTE BBIpa)KEHHE A1 BPEMEHH
MOJTyTIpEBpAIllEHUs] UCXOAHOTO BEUIECTBA.

[TapannensHbple peakluy MEPBOrO MOPAAKA. 3alMIINTE CUCTEMY IU(QepeHIINaTbHbIX
KMHETUYECKMX YpaBHEHUH, OIKCHIBAIOIIYI0 MapajulesibHble TOMOTE€HHbIE pPEaKIUu
nepBoro nopsaka A — B, A — D c koHcrantamu ckopocTH Ki u K2 cOOTBETCTBEHHO.
BbeiBon ypaBHEHMI, MO3BOJISIIOIIMX IPOBECTH pacyeT KOHCTAaHT CKOPOCTH 00enx
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Napajule]bHBIX peaknuuid. Kak MeHSeTcs COOTHOLICHHE MEXAy KOHICHTPAaLMsIMU
IIPOYKTOB PEAKLIMU 110 MEPE €€ NPOTCKAHMUS.

57. IlpyHIMI HE3aBUCUMOCTU IPOTEKAHUS 3JIEMEHTapHbIX peakuuil. OOpaTuMble peakuuu
NEepBOro MOpsizKa, cuctema TuddepeHINaTbHbIX YPAaBHEHUH, OMUCHIBAIOUINX CKOPOCTH
3JIEMEHTapHBIX CTaJAUH U IIpoLecca B 1eJIOM. BbIBO ypaBHEHM, TO3BOJIAIOIUX IPOBECTH
pacueT KOHCTaHT CKOPOCTH 00euX peakiuil. Bo3Mo)KHbIE BUIbI KHHETUUECKUX KPHUBBIX
JUISL UICXOHOT'O BELIECTBA U ITPOJYKTA PEAKLIUU B 3aBUCHUMOCTH OT COOTHOILIEHUSI KOHCTAHT
CKOpOCTH MPSIMON M 0OpaTHOM peaKIui.

58.

BnusHue TemriepaTypbl Ha CKOpPOCTh XHMHYecKoW peakmnuu. [IpaBuno Baurt-I'odda.

TemmneparypHblii K03(pPUIMEHT KOHCTaHTBI CKOPOCTH peakiuu (koddduuuent Bant-
Fodda), xapakTep ero N3MEHEHHs C MOBBIIICHHEM TEMIIEPATYPHI.

59. VpaBuenue  Appenuyca.

Metonasl

OIIpCACIICHUA OHCPIuun aKTHBalluu n

MPEPKCIIOHEHIIMATBHOTO MHOXKUTENS. [lonyunTe BbpaXkeHUe, yCTaHABIMBAIOIIEE CBS3b
ko Punuenta Bant-I'odda ¢ 3 pexkTrBHOIM 3HEpreii aKTUBALUN XUMUYECKOH pEaKIiy.

60. M3noxuTe OCHOBHBIE MOJOXKEHUSI U ATAIlbl BBIBOJIAa KHHETHUYECKOTO YPaBHEHHS TEOPUU
akTuBHBIX (OuHapHbIX) coyaapenuii (TAC). [IpuBeante ocHOBHOE ypaBHEHUE TEOPUU IS
CIIydasi B3aUMOJICHCTBUS OJIMHAKOBBIX MOJIEKYJ U HA30BUTE BXOSIINE B HETO BEIUYUHBI.

61. Koncranta ckopocTu OMMOJIEKYISIPHON pEaKIfH, MPeIdKCIOHEHIINATbHBI MHOXHUTEIb
(paxTop coymapenwuii), sHeprusi aktupauuu. Crepuueckui HakTop, HEOOXOIUMOCTh €ro
BBE/ICHUS B KHHETHYECKOE YPABHEHUE TCOPHH.

62. 3n0xUTe OCHOBHBIE TOJOKEHUS TEOPHH MEPEXOJHOTO COCTOSHUS, COMPOBOXKIAS HX

COOTBETCTBYIOLIECH
«aKTUBUPOBaHHBIN

KUHETUYECKOMI
KOMILIEKCY,

HOHSITUI
SHEprus

CXEMOU.
«KOOpAMHATA

CMBICIJI
«MCTHUHHasdn

Omnpenenure
peaKIum»,

aKTHBALMW», B TEPMUHAX TEOPUHU MIEPEXOJTHOTO COCTOSHHUS.

63. KuneTrka MOHOMOJIEKYJISIPHBIX peaKLUil B paMKax TEOPUH aKTUBHBIX coyAapeHuid. Cxema
Jluanemana. [losicHUTE, TPU KaKUX YCIOBHSAX PEAKIHS Pa3JIOKEHHUS B Ta30BOH (aze mpu
TEPMHUYECKOM MEXAHNU3ME aKTHBALIMM NIPOTEKAET 110 IIEPBOMY MOPAIKY, a IIPU KaKUX — 110

BTOPOMY.

3.2.3. MeToau4ueckue MaTepuaibl, OMNpedesiOlIie MPoUeIypPbl OLEHUBAHHUS 3HAHMIA,
YMEHHi, HABBIKOB B X0/1€¢ TPOMEKYTOYHOM aTTeCTAllUH
Ilpoueaypa oueHnBaHusA 3HAHUI (TeCT)

Hp cj1aracMo€ KOJIM4ECTBO SaI[aHI/Iﬁ
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HOCHCHOB&TGHBHOCTB BBI60pKI/I

OnpeneHeHa I10 pasaciiaMm

Kpurepun oneHkn

- HpaBI/IJ'IBHHﬁ OTBET HA BONPOC

«5» ecin npaBuJIbHO BBINOIHEHO 90-100% TecToBbIX 3a1aHui
«4» ecin MPaBUJIbHO BBINOIHEHO 70-89% TecTOBBIX 3aaHUil
«3» ecin MIPaBUJIBHO BBHINOIHEHO 50-69% TecToBBIX 3aaHuil

Ilpoueaypa oueHuBaHusi 3HAHUM (YCTHBIH 0TBET)

KaXXJ01ro pasjacia

[Ipenen anuTenbHOCTH 10 muHyT
IIpennaraeMoe KOJM4eCTBO 3aJaHUM 2 Bompoca
ITocnenoBarenbHOCTH BEIOOPKH BONPOCOB U3 | CiyuaiiHas

Kpurepuu onenku

- TpeOyeMBbIit 00beM U CTPYKTYypa

- U3JI0KEHNe MaTeprana 6e3 (pakTHIecKnx OmudoK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BaHHE COOTBETCTBYIOILEH TEPMUHOIOTUH

- CTHJIb PeYH U KYyJIbTypa peun

- 10A00p NPUMEPOB MX HAYYHOH JINTEPATYPHI U MIPAKTUKH

«5» ecnm Tp€6OBaHI/IH K OTBCTY BBIIIOJIHCHBI B IOJIHOM o0beme

«4» ecrm B IICJIOM BbIIIOJTHCHBI Tp€6OBaHI/I$I K OTBE€TY, O/HAaKO €CTb
HEeOOJIbIINE HETOYHOCTH B M3JI0KEHUH HCKOTOPBIX BOIPOCOB

«3» ecimn Tp€6OBaHI/IH BBITIOJTHEHBI YaCTUYHO — HE BbIJACPIKAH O6’I>CM, €CTh

q)aKTI/I‘lCCKI/Ie OHII/I6KI/I, HapyuieHa JIOTHKa H3JI0KCHMU,
HEAOCTATOYHO UCTIOJIB3YCTCA COOTBETCTBYIOLIAA TCPMUHOJIOTUN

IIpoueaypa oueHMBaHUSI yMEHUH

N HaBbIKOB (peme}me HpOﬁJIEMHO-aHaJII/ITI/[‘leCKI/lX H
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NPAKTHYECKUX Y4eOHO-TIPO(heCCHOHATBHBIX 32/1a4)

IIpennaraemoe KOJIWYECTBO 3aIaHUN 1
[TocnemoBaTenbHOCTH BEIOOPKH CrnydgaiiHas
Kpurepun oneHku: - BBIJICJICHNE W TIOHUMAaHUE ITPOOIEMBI

- yMeHHe 00001aTh, COMTOCTABIATH PAa3IYHBIE TOUKH 3PCHUS

- IIOJIHOTA UCIOJIb30BAaHUS HCTOYHUKOB

- HAJTMYIHE aBTOPCKON TTO3UITIH

- COOTBETCTBHE OTBETA MTOCTABICHHOMY BOTIPOCY

- WCIIONB30BaHME COIMAJIBHOTO OmbITa, MaTtepuamoB CMU,
CTaTUCTUYECKUX JTAHHBIX

- JIOTUYHOCTb U3JIOKCHUS

- YMEHHE ClIeNIaTh KBaTH(DUIMPOBAHHBIC BHIBOJIBI H O0OOIICHHS C
TOYKH 3PCHUS PEIICHUs NMPO(HeCCHOHATBHBIX 3a1a4

- YMEHHUE NPUBECTU IPUMEDP

- OIIOpa Ha TEOPETUYECKUE TIOTOKEHUS

- BJIaJICHUE COOTBETCTBYIOLIEN TEPMUHOJIOTHEM

«5» ecrm TpC6OBaHI/I}I K OTBETY BBIIIOJIHEHBI B ITIOJTHOM o0BeMe

«4» ecrm B IICJIOM BBIIIOJTHCHBI Tp€6OBaHI/I$I K OTBCTY, OJHAKO C€CTb

HEeOOJIbIINE HETOYHOCTH B H3JI0KEHHH HEKOTOPBIX BOIPOCOB.
3arpyaasercs B (OPMYJNHUPOBAHHH  KBaIU(HIIUPOBAHHBIX
BBIBOJIOB M 0000IIEHAN

«3» ecrmm Tpe6OBaHI/I$I BBIMOJIHEHBI YACTHYHO — IIBITAETCS 000CHOBATH CBOO

TOYKY 3pEHHs, OJHAKO C1ab0 apryMEHTHPYeT HayJHBIE
MOJIOXKEHHS, TPAaKTHYCCKH HE CHOCOOCH CaMOCTOSTEIBHO
chopMyIHpPOBaTh BBIBOABI M OO0OOIICHUS, HE BHIUT CBS3b C
poheCCUOHATBHOM JCSITEIBHOCTHIO

4. Y4eOHO-MeTOAMYEeCKOe M MAaTepPHAJbHO-TeXHHYeCKoe olOecneyeHHe JTUCIIHNIMHBI
(Mmonmy.Jist)
4.1. Dj1eKTpOHHBbIE Y4eOHbIe U3TaHUS

1.

Kasun, B.H. ®wusnueckas xwumus: ydebHoe mnocobme mnsi By3o/ B. H. Kasum,

E. M. Ilnuce, A.W. PycakoB. — 2-e¢ uza., uchp. u jpon. — Mocksa : M3marenbcTBo
IOpaiit, 2023. — 182 c. — (Bricmee oOpaszoBanue). — ISBN 978-5-534-11119-4. —
Texcr : snextponnblii // OOpa3zoBatenvHas miaardgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/517510.

Kynpsimmesa, H. C. ®usndeckas U KOJUIOHIHAS XUMHS : YICOHUK U IPAKTHKYM IS BY30B /
H. C. Kynpsmiea, JI. I'. BormapeBa. — 2-e wu3nm., mnepepab. u jgon. — Mocksa :
WznarensctBo FOpaiit, 2023. — 379 c. — (Bricuiee o6pazosanue). — ISBN 978-5-9916-
7159-0. — Tekcr : anexkTponHHbIN / OOpa3oBaTenbHas maTdopma KOpaiit [caiir]. — URL:
https://urait.ru/bcode/510693.

®dusznyeckas U koyuiongHas XxuMud. B 2 4. Yacte 1. @usnueckas XUMUs : y4eOHUK s
By30B / B. 1O. KontoxoB [u ap.] ; mox penakuueii B. 0. Kontoxosa, K. U. [Tonosa. — 2-e
u3a., ucrp. U jpon. — Mocksa : M3marensctBo FOpaiit, 2023. — 259 ¢. — (Bricuiee
obpazoBanue). —  ISBN 978-5-534-06719-4. —  TekcT : DJEKTPOHHBIA  //
OopasosarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515170.

4.2. DjeKTpoHHBIEe 00pa30BaTeIbHbIE PeCypPChl

1.

2.

DnextponHas 6ubHoTeuHas cuctema «9BC FOPAMT» Biblio-online.ru (ABC «lOpaiir»)
[Onekrponnsiii pecype]. — URL: https://urait.ru/.

OnexTpoHHO-O0ubOMMoreyHas cucreMa ZNANIUM [Onextponnsiii pecypc]. — URL:
https://znanium.com/.

DnekTpoHHas onbimoTevyHas cucrema «KoOHCymbTaHT cTyZieHTa [ DIEKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas snextpoHHass Oubnmotreka [DnextponHsii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snextponnas 6ubmmoreka «KubepJlennnkay [Dnektponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
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6. HMnudopmarmonnas cucrtema «EnMHOE OKHO J0CTyma K 0Opa3oBaTENbHBIM pecypcam»
[Onekrponnslii pecype]. — URL: http://window.edu.ru/.
7. ®enepanbHBI IEHTP HHPOPMAIMOHHO-00pPA30BATEIBHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe Mpo(eccHoOHAIbHbIE 0a3bl JaHHBIX H WH(OPMALMOHHBIE CIPABOYHbIE
CUCTEMBI

OO6yuaromumcst  obecrniedeH A0CTyn (YAQJICHHBIA JIOCTYN) K HHUXKE CICAYIOIINUM
COBPEMEHHBIM MpodeccHoHaNbHBIM 0a3aM JaHHBIX U UH(OPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMAM:

1. CnoBapu w® OSHIMKJIONEIWHM Ha Akajgemuke [OnekTpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(pOpMaIMOHHO-TIPaBOBOro ooecneueHus «I apanTy [DJIEKTPOHHBINA pecypc]. —
URL: http://ivo.garant.ru/.

4.4. KoMnJIeKT JIMIEH3MOHHOT0 W CBOOOJHO PAaCHPOCTPAHSIEMOI0 MPOrPAMMHOIO
olecrneyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOM3BOCTBA
1. Jlunen3moHHOE MporpaMMHOE oOecrieueHre: onepanuonHas cucrema Microsoft Windows,
nakeT opHUCHBIX npuitokeHuit Microsoft Office.
2. CB00oaHO pacnpocTpaHseMoe MPorpaMMHOE obecrieyeHre: CBOOOIHbBIE MAKEeThl O(UCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHHE OTEYECTBEHHOTO MPOM3BOJCTBA: CIPABOYHO-IIPABOBAS
cucrema «l'apant» (DneKkTpoHHbIN nepuoaudeckuil cripaBounuk «Cucrema TAPAHTY),
obpazosarenbHas mnathopma FOPAUT (Dnekrponnas GuGmuoreunas cucrema «OBC
IOPAWT» Biblio-online.ru (3BC «kOpaiit»)), >IEKTPOHHO-GMOIHOTEUHAs CHCTEMA
ZNANIUM, snekrponnast OubnuoreuHas cucremMa «KoHCynbTaHT CTyEeHTay.
4.5. ObopynoBaHue H TeXHHYECKHE CpeacTBa 00y4eHHs

Jlisa peanuzanuy AUCHUILTHHBL (MOJYJSl) HCIONB3YIOTCS Y4eOHBIE ayIUTOPUU st
NpOBEICHUS Y4YEOHBIX 3aHATHH, KOTOpPbIE OCHAIIEHBI OOOPYJOBaHHEM M TEXHUYECKHMHU
cpeacTBaMu OOYyYEHHUS, U TOMEIICHUS JIJISl CaMOCTOSTENIbHOM paboThl 00yUYaroIuXCcsi, KOTOPhIE
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecreyeHbl JOCTYIIOM B D3JIEKTPOHHYI HH(OpManuoHHO-00pa3oBarenbHyo cpeny PXTY
uM. JI.1. Menneneena. Jlomyckaercsi 3aMeHa 000pyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaAMHU.

HanmeHoBanue y4yeGHBIX ayAMTOPMIi 1JIs1 OcHaleHHOCTDh Y4eOHBIX ayUTOPHii 1715 POBEIEHUsI
TIPOBe/IeHUsl Y4eOHBIX 3aHATHI 1 Y4eOHBIX 3aHATUI ¥ MOMeLIeHil 111 CAMOCTOSITETbHOM
MoMeLleHHii VISl CAMOCTOSITE/IbHOI padoThI 000pyI0BaHHEM U TEXHHYECKHMHU CPEACTBAMHU
padoThI* o0y4eHust
Y4ebHBIE  ayauTOpHM  ANAA  TPOBEACHHA | YueOHas ayIuTOpHs YKOMIUIEKTOBaHA CIEIHANTM3UPOBAHHON
y4eOHBIX 3aHATHH MeOesplo, OTBeyarolleil BCceM YCTaHOBJICHHBIM HOpMaM H

TpeboBaHUSAM, 000PY/IOBaHHEM M TEXHHYECKHMHU CPEICTBAMH
00y4ueHns (MOOMIBHOE MYIIFTUMETUITHOE 000pYTIOBAHHUE).
ITomemenne it caMOCTOSITENbHON paboThI [TomemeHnne  OCHAamIEHO  KOMIIBIOTEPHON  TEXHHKOH ¢
BO3MOXXHOCTBIO ~TOAKIIOUeHHMs: K cetn «MHTepHer» n
obecrieueHHeM JOCTyNa B 3JEKTPOHHYIO HH(OpPMAlMOHHO-
obpazoBatensHyto cpeny PXTY mm. J[.M. MenneneeBa u K
9BC.

* Homep KOHKpPETHOW ayAMTOPHUHU yKa3aH B Hpukase 00 ayauTopHOM (OHJE, paciucaHhM y4eOHBIX 3aHATHH U
pachucaHuy MPOMEXYTOHUHOH aTTeCTALIUH.
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