PaGouas nporpaMma JucUMIIMHBI (MoayJisl) «Pu3uyecKasi XMMHUS», BKJIIOYasi OLleHOYHbIe
MaTepHuaJIbl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH

MATCMaTUYCCKHUC,
C€CTCCTBCHHOHAYYHBIC U MHKCHCPHBIC
3HaHUA UIA PCIICHUA 3a1a4d cBoOeH
npodeccnoHaTbHON e TENbHOCTH
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM

(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:xaHue HHIUKATOPAa KOMIETeHIIUU
KOMIIeTeHIINU KOMIeTeHIINI
IK-1 IK-1.2 IIpumensier 3HaHUS MEXaHU3MOB XUMHUYECKUX PpEaKLMH, CTPOCHHUs

BEIIECTBA M CBONCTB pa3MUYHBIX KIJIACCOB XUMHYECKHX JJIEMEHTOB,
COEIMHEHUH, BEIIECTB W MAaTEPHUAJIOB, MPUPOIBI XUMHUYECKON CBS3H IpHU
pemeHnH 3a7a4 npodecCHoHATBHON IeITeIEHOCTH

1.3. Pe3yabTaThl 00y4eHus: 10 JMCUMILIMHE (MOLYJII0)
Henp wu3ydyeHuss ANCOMIVIMHBI (MOLYJIsI) — PAacKpbITh CMBICI OCHOBHBIX 3aKOHOB,
YOPaBISAIOIIUX XOA0M XUMUYECKOT0 MpoIiecca, MoKa3aTh 0071acTU NPUIOKEHHUS ITUX 3aKOHOB U
HAy4uTb CTYJIEHTa I'PaMOTHO IPUMEHATh UX IPU PEIIEHUH KOHKPETHBIX TEOPETUYECKUX H
MIPAKTUYECKUX 3a]ad, IOHSATh OCHOBHBIE KHUHETHMYECKHE 3aKOHOMEPHOCTH IPOTEKaHUS
XMMHMUYECKUX MPOLIECCOB U POJIb KaTaau3a A XMMUUYECKON TEXHOJIOTUH.
B pesynbrare nzydeHus: JUCHUTIINHBI (MOAYJIs1) OOYJArOITUICS JOMIKEH
3HATh:
® OCHOBHBIC 3aKOHBI ()M3UYECKOW XUMHH, B3aUMOCBA3b (DU3MYECKHX M XHUMHYECKHX
XapaKTEpUCTHK IIPOLECCa;
® [YTU ONpE/EICHUs BAXHEUIINX XapaKTEPUCTHK XMMHUYECKOTO PaBHOBECHUS (KOHCTAHTHI
paBHOBECHS, PABHOBECHOI'O BBIXOJa NPOAYKTA, CTENEHU NPEBPAIICHUS HCXOJHBIX
BEIIIECTB) U BIMSHUSA PA3IUUHBIX (PAKTOPOB HA CMEILIEHNE XMMUYECKOTO PAaBHOBECHS;
e TEpPMOJMHAMHYECKOE OINMCAHUE CBOMCTB HJCAJIBHBIX W HEUJCAIbHBIX PacCTBOPOB,
MOJXO/1bI K HAX0XK/IEHHIO MaplHaibHbIX MOJSPHBIX BEJIMYNH KOMIIOHEHTOB PacTBOpA.
® TEOPUIO rAJIbBAHUYECKUX SIBJIICHUI;
TEOpUU KUHETUKH, IIyTH TEOPETHUYECKOI'0 pacuera CKOPOCTEM XMMHUYECKHMX PEAKLUl U
OrpaHUYEHUS B IPUMEHUMOCTH PAaCUETHBIX METOIOB;
® OCHOBHBIE 4YEpThl TOMOI€HHOIO M TIETEPOr€HHOI0 KaTajiu3a, IPUYUHBl YCKOPEHMS
XUMHUYECKOI'0 IIpolecca B MPUCYTCTBUU KaTalu3aTopa;
yMeThb:
® I[IPUMEHATb TEOPETUYECKUE 3HAHHUA U OKCIEPUMEHTAIBHBIE METOAbl HCCIIEIOBaHMS
(bu3n4ecKoil XMMHUHK IpU pelIeHnH NPo(hecCHOHAIBHBIX 3a/1a4;
® IIpe/AcKa3blBaTh U HAXOAUTH ONTUMAJIbHBIE YCIOBUS IIPOBEAEHUS XUMUUECKOTO IIpoLecca
C LIEJIBIO MTOJTyYEHHUsI MAaKCUMaJIbHO BO3MOXKHOI'O BbIX0/1a HHTEPECYIOLIETO MPOIyKTa;
® [PUMEHATh TEOPETHYECKHE 3HAaHUS M SKCIEPUMEHTAJIbHBbIE METOJbl HCCIIEJOBAHUS
($u3NUeCKoil XMMHUHU 7Sl PEeIICHHUs] BOIPOCOB, BOHUKAIOUIMX MPH W3YYCHUU KHHETHUKU
XMUMUYECKHUX peaKIuii;
® IIPOBOJUTH AHAIU3 U KPUTHUECKH OLICHUBATH I1OJTYUYEHHbIE DKCIIEPUMEHTAJIbHBIE JAHHBIE,
00001aTh U Jes1aTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OINBITOB;
BJIa/IeTh:




KOMILJIEKCOM COBPEMEHHBIX TECOPETUYECKUX METOAOB (U3MUYECCKOW XUMHH JJI PEIICHUS
KOHKPETHBIX UCCIE0BATEIIbCKUX 3a/1a4;

HaBBIKAMH OIPEJECICHUS] COCTOSHHUS PABHOBECHS M CAaMONPOM3BOJBHOTO HApaBJICHUS
XUMHUYECKOTO IPOoLECcca;

3HAHUSMH OCHOBHBIX 3aKOHOB (DM3MUECKON XUMUU JJIsI COJIePIKATEIHHON HHTEPIIPETAIIHN
TEPMOJIMHAMUYECKUX PACUETOB;

METOJIaMH ONPEIEIICHUS MOPSAAKA U CKOPOCTH PEAKIMHU, YCTAHOBIICHHS JTUMUTHPYIOIIECH
CTaJIMy U MEXaHU3Ma U3y4aeMOW XUMUYECKON PEaKInu;

HaBbIKAMHM COCTABJICHUS TajJbBAaHUYECKUX DJIEMEHTOB IS ILEJIeH OompeneiaeHust
TEPMOJIMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAaHT PAaBHOBECHS UCCIIEIYEMOW PEAKIINH;
3HAHUSMH OCHOBHBIX 3aKOHOB XHMHUYECKOW KHHETHKH, BIUSHUS Pa3IUYIHBIX (aKTOPOB
(Temmeparypsl, JaBJIEHUS, KaTaau3aropa) Ha CKOPOCTh XUMHUECKOUN peaKIIuu.

2. O0bem, CTPYKTYpA U cOiepKaHUe JUCUMIINHBI (MO1YJIs1)
2.1. O0beM QU CHUILIHHBI (MO1YJIs1)

Buowt yueonoit pabomut Dopmut 00yuenusn
Ounan
OO01Iasi TPYI0EMKOCTD: 3aUCTHBIC CAMHHUITBI/TaChI 11/396
KonTakTHas padora: 192
3aHATHSA JIEKIIMOHHOI'O THIIA 64
3aHATUSA CEMUHAPCKOro TUIA 128
KoncyabTanuu 0
IIpoMeskyTOUHasi aTTecTalUs 9K3aMeH
CamocrosiTesbnasi padora (CP) 204

2.2. Tembl (pa3mesnbl) AUCUMIUVIMHBI (MOAYJsI) € YyKa3aHMeM OTBEJIEHHOr0 Ha HHMX
KOJIMYeCTBAa 4acoB 1o ¢popMam 00pa3oBaTeibHOM 1eSITeJILHOCTH
Ounasa ¢hopma odyuenusn

Buabl yueOHoii padoTsl (B yacax)
Ne | HaumeHoBaHHe TeM Konrakruas pagora
3ansaTus
n/m | (pazaesnoB) 3aHATHSA CEMHHAPCKOr0 THIA CP
JIEKIIMOHHOT0 THNA
J Hubie 3 C JIP HNubie

1. Xumuueckas 8 0 8 0 8 0 25
TCPMOJAMHAMHKA

2. ®a3oBble PABHOBECHS 8 0 8 0 8 0 26
B OJHOKOMITOHCHTHBIX
crcTeMax

3. TepmoauHamuueckas 8 0 8 0 8 0 25
TEOpHUsi paCTBOPOB

4, ®da3oBble PABHOBECHS 8 0 8 0 8 0 26
B
MHOTOKOMITOHCHTHBIX
crcTeMax

5. PacTtBops! 8 0 8 0 8 0 25
3JIEKTPOIUTOB

6. DNEeKTPOXUMHUECKUE 8 0 8 0 8 0 26
cUCTeMBI (TIeTH)

7. Xumudaeckas 8 0 8 0 8 0 25
KHHETHKA

8. Karanus 8 0 8 0 8 0 26

Ipumeuanusa:

JI — nexumu, 113 — npaktnueckne 3ausatua, C — cemunapsl, JIP — mabopatopusie paboter, CP — camocrosiTenbHas

pabora.

2.3. Conep:xanue JMCHMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jesiaM) M
BHUJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

| Ne |

HanmenoBanue Tem (pa3ienoB) | CoaepixaHue JEeKIMOHHOTO Kypca




n/n

Xumuaeckas TEPMOJNHAMHKA

1.1. TlepBblii 3aKOH TEPMOTUHAMUKI

TepMmoanHaMuUeCcKHe CHCTEMBI " TEPMOJMHAMUYECKHUE
nmapaMeTpsl. DKCTCHCHUBHBIE M MHTCHCHBHBIE CBOWCTBA CHCTEMBI.
TepmoanHamuueckuil nporecc. OYHKIMU COCTOSIHUS U (YHKIHMN
npouecca. BHyTpeHHSST 3HEprus M OSHTAIBIMS, WX CBOWCTBA.
Terutora u pabora kak ¢Gopmbl mepenaud SHepruu. Padota
pacuMpeHust raza M mone3Has pabora. PopMyITHUPOBKH TEPBOTO
Hadaga TEPMOJWHAMHKH. B3amMoCBsA3p TEIUIOTHL, paboOTBl u
W3MECHEHHs BHYTPEHHEH 3HEPrMH B H30XOPHOM, H300apHOM H
N30TEPMHUYECKOM  TIpolleccax. 1emIoéMKocTh — BemecTBa  —
M30XOpHasl WM Hu300apHas, MOJApHAs, yAenbHas. TemIoéMKoCcTh
WJIeNIbHBIX ra30B, B3aMMOCBSI3b MOJISIpHBIX Terutoémkocter Cp 1 Cy
HICATBHOTO ra3a. TemnoéMKOCTh TBEPABIX BEIIECTB U JKUIKOCTEH.
3aBUCHMOCTh MOJISIPHOM HM300apHON TEIIOEMKOCTH BEIECTBA OT
TEMIIEPaTypbl, SMIIUPUYECKUE YPaBHEHUs (CTEIIEHHBIC PsIbl), HX
MpUMEHNMOCTh. 3akoH KyOoB JleGas, mpasmio [lromonra u Iltm.
Cpennsisi m3o0apHast TEIDIOEMKOCTh BEIIECTBA B WHTEpBaJe
TEMIIEpaTyp. TemneparypHass 3aBHCHMOCTb  IIPHPAIICHUS
suHtanenuu BemectBa (Hr — Ho) mpm mocrosiHHOM pmaBieHun c
yuétom (azoBbIX mnepexoJoB. TermioBod 3(PQPEeKT XHUMHYECKOTO
npouecca. OCHOBHOe cTaHaapTHoe cocrtosiHue. CraHaapTHbIC
SHTAIBNMU 00pa30BaHMs M CropaHMs BellecTB. I[lpumeHeHue
3akoHa ['ecca Juisl BBIYMCIICHUS TEIUIOBBIX d()(EKTOB XMMUYECKHUX U
¢u3nKO-XUMHUIeCKUX nporeccoB. CBA3b TEIIOBBIX d()()EeKToB mpH
MOCTOSIHHOM 00BEME U NPH MOCTOSHHOM JaBJICHUH. 3aBHCUMOCTb
TeryIoBOro 3¢ ¢eKTa peaknuuu OT TeMIeparypsl. BeiBon u ananmms
ypaBHeHHst ~ Kupxrodha B muddepeHmmansHOll  (opme.
WnrerpupoBanune ypaBaenus Kupxroga.

1.2. Bropoii 3aKOH TEpPMOJIUHAMUKH.

CaMonpou3BOJIbHBIE M HECAaMOIPOW3BOJIbHBIE, OOpaTHMble H
HeoOpaTUMEIE, PaBHOBECHBIE (kxBazucTaTuyeckue) u
HEPaBHOBECHBIE TIPOIIECCHI. PaGora  paBHOBecHOTO "
HEPaBHOBECHOTO MporeccoB. POpMyIHpPOBKHM BTOPOrO Hadaja
TEPMOAMHAMUKH. OHTPONHSA KaK KPUTEPUH HAIpPaBICHHOCTH
CaMOIIPOM3BOJIBHBIX MPOIIECCOB M PaBHOBECHS B H30JMPOBAHHBIX
cUcTeMax. 3aBHCHUMOCTh OSHTPOIMU BEIIECTBa OT IapaMeTpoB
COCTOSIHMS (TeMIIepaTypbl, JaBieHus, o0beMa). Pacdyer usMeHeHHs
SHTPONUU B Pa3lIMYHBIX IPOIIECCAX, CBA3aHHBIX C H3MEHEHHEM
COCTOSIHMSI MJEaJbHOIO Tra3a, a TaKKe YHCTBIX TBEPABIX WU
JKUJKUX BEIIECTB. VI3MEHEHHE SHTPONMH B IIPOIECCE CMEIICHHS
U/eaNbHbIX Ta30B. M3MeHeHne sHTponun npu (a3oBbIX Epexonax.
TeroBas Teopema Hepucra, moctynar Ilnanka (Tperbe Havaio
TepMoauHaMuKkn). CTaTUcTHYecKas HMHTEPHpPETalst BTOPOTO
Hayajla  TepMOAMHAMHUKH, ypaBHeHHe  bombrmana-ITnanka.
Berunciienie abcoaroTHON SHTPOINHK BelecTBa. Pacuetr u3amMeHeHus
SHTPOINHUU B XMMHUUECKHX PEAKLUSIX IIPH PA3IMYHBIX TEMIIEPATypax.
O0benuuenHoe ypasHenne | w Il 3aKOHOB TepMOIUHAMUKH.
Oneprust [empmromenia u  dSHepruss [mbOOca Kak KpUTEpUH
HANpaBIEHHOCTU NPOIIECCOB U PAaBHOBECHUS B 3aKPBITHIX CHCTEMaXx.
XapakTepucTHIECKHE ¢$yHKIHIH. 3aBUCHMOCTD SHEPruu
I'enbmronsma u sHeprum [mbbOca OT mapamMeTpoB COCTOSHHSL
TemneparypHast 3aBUCUMOCTb SHepruu [ n60ca BeriecTsa ¢ y4éTom
¢a3oBbIx mepexonoB. Pox ¢aszoBoro mepexoma (TMEpBbI, BTOPOIL).
YpaBHeHHS I'ub6ca-I'enpMmronpia. Pacuer U3MEHEHUI
CTaHIApTHBIX SHepruii ['mbOca u [enmbMrosbiila B XHUMHYECKUX
peaKnusIX MpH Pa3INIHBIX TEMIIEpaTypax.

CucTeMbl TIEPEMEHHOTO0  COCTaBa. XUMHUYECKHH  MOTEHIHAI
KOMITOHEHTA CHUCTEMBI. 3aBHCUMOCTh XUMHUYECKOT0 NMOTEHIHaIa OT
JaBICHUS W TEMIepaTypsl.  YCIOBHS  PaBHOBECHS W
CaMOIIPOM3BOJIBHOIO  NPOTEKAaHWs  Ipolecca B CHCTEMax
MIepEeMEHHOT0 COCTAaBa.




1.3. Xumuueckoe paBHOBECHE.

Marepuanbuplii  OaJlaHC ~ XMMHYECKOW  peakiMd,  CTeNeHb
NPEBpPAINEHNs, XUMHUUYECKas IIEPEMECHHas. YPaBHEHHE H30TEPMBI
XUMH4YecKor peakmum (m3otepMel Bant-I'odda). Xummueckoe
CPOJICTBO. AHAJIM3 YpaBHEHUs H30TEPMBI ISl ONpENEIICHHS
HanpaBJCHUSI  CaMOINPOM3BOJBHOIO  TNPOTEKAaHUS XUMHUYECKOU
peakuu OT JAHHOTO HCXOAHOrO (HEPaBHOBECHOI'O) COCTOSHUS.
TepmonnHaMuueckass KOHCTAHTa XHMMHUYECKOTO paBHOBECHS W
AMIUPHUYECKHAE KOHCTAHThI XuMudeckoro paBHoBecus (K, K., K.,
Kp), ypaBHEeHHMS HX CBS3M M PEAaKIMHd B HICATBHOW Ta30BOU
cmecu. KOHCTaHTBI paBHOBECHS JJIs1 TOMOTE€HHBIX M T€TepOreHHbBIX
peaKIuii, NACATBHBIX W HEWACAIBPHBIX PEAKIMOHHBIX CHCTEM (Ha
npumepax). CMeleHne XMMUYECKOTO PaBHOBECHS IPY N3MEHEHHUH
obmero nmasmenus (T = const) U mpu no0aBICHHH B CHCTEMY
uHeptHoro rasa (T = const, P = const).

BiusiHne Temneparypbl Ha KOHCTAHTY XHMHYECKOTO PaBHOBECHS,
ypaBHEHUsI M300apbl M M30XOPbl XMMHUYECKOH peakiuu. BsiBog,
aHaIM3 W HMHTEIPUPOBAHME HA3BAHHBIX YPABHEHMHM Ha IIpUMEpe
ypaBHEeHUsT u300apbl. PacyeT cpemHero W MCTHHHOTO TEIIOBOTO
s dekra XUMHYECKIX peaxIwii u3 3aBHCHMOCTH
TEPMOJMHAMHUYECKOH KOHCTAHTBl PaBHOBECHS OT TEMIEPATypBHI.
Pacuer KOHCTAaHT paBHOBECHS XHMHYECKHX pEakIMid U3
CTaHapTHBIX TEPMOJUHAMUYECKUX byHKIMN BEILLECTB.
BeIuniciieHe KOHCTaHT paBHOBECHS XUMHYECKHX pPEakIUid Mo
CIpPaBOYHBIM JAaHHBIM O KOHCTaHTaxX pPaBHOBECHS peaKIui
00pa3oBaHusi COSAMHEHUH U3 POCTHIX BELIECTB.

dazoBrIe PpaBHOBECHUA B
OJHOKOMITOHCHTHBIX CUCTEMAX

2.1. ®a3oBple mepexoabl W (azoBas aAnarpamMma COCTOSIHUS UL
OJTHOKOMIIOHEHTHBIX CHCTEM

®daza, KOMIIOHEHT, YHUCIO CTerneHel cBoOonsl. [IpaBmimo (a3
I'n66ca. [Ipumenenne npasuna ¢az ['mdOca g ananmza (GazoBbIx
paBHOBECUMI B  OJHOKOMIIOHEHTHBIX cUCTeMax. Jluarpamma
COCTOSIHUSI OJTHOKOMITOHCHTHOU CHCTEMBI, €€ (ha30BbIC MOJIS, IMHUH
U TPOHHbBIE TOYKH, BBIPAXKAIOLINE COOTBETCTBEHHO OJHO(A3HOE,
nByx¢aszHoe u TpexdasHoe paBHOBecHa. HacwimeHHBI Tap,
TEeMIlepaTypHas 3aBHCHUMOCTh JABJIECHHMS HACHILICHHOI'O Iapa.
Kpurnueckass TOdYka, KPUTHYECKOE COCTOSHHE BELIECTBA, €0
ocobenHocTH. BpiBon u aHanm3 ypaBHenus Kianelpona.
3aBHCHUMOCTh TEMIEPATyphl ILIABJICHUS OT BHELIHETO IABIICHMUS,
HHTErpupoBaHue ypaBHeHH KianelipoHa s paBHOBECHS TBEPIOE
TEJNO - KHUIKOCTb. PaBHOBecws C Tra3oBod (asoil, ypaBHEHHE
Krnaneiipona-Knaysuyca, BoIBOA U HHTETPUPOBAHUE YPABHEHUS IS
ONHUCAHUs JIMHUM MWCMapeHuss M CyOJMMaIyu, HCIONb3yEeMble
nonymmeHus. OnpeneneHne KOOpANHAT TPOIHOM TOUKH.

2.2. OmpeneneHne TEePMOJUMHAMHYECKNX (QYHKIMH Mpomecca
¢azoBoro nepexoxa

IIpumenenne ypaBHenus Kianelipona-Knaysuyca mnst pacuera
M3MEHEHHs] TepMOAMHAMHuYeckuX (yHKuMii npu  (azoBbIxX
MPEBpalICHUAX. B3aumocBs3b SHTANBIIMI TUTIaBJICHUS, UCTIAPCHUS U
BO3TOHKH B TPOMHOH TOYKE. DMIUPHIECKOE IMpaBmiio TpyToHa.

TepmoauHamMuueckas TEOpUs
pacTBOpoB

3.1. OcHOBHI TepPMOAMHAMHKH pacTBOpPOB. IlapramsHble MOJIEHBIE
BEJIMYNHBI

Knaccudukauuu pactBopos. [lapuuanbHele MOJISIPHBIC BETHYHHEL
VYpaBuenuss ['mO6ca-/lrorema (BeIBON ©  aHanm3). MeTomsl
ONpeJeICHUs]  MapUUaJbHBIX  MOJSIPHBIX ~ BEJIMYMH  (METOA
KaCaTCJIIbHBIX U MCTOI 0Tpe3KOB). OTHOCHUTEILHBIE napuruajabHBIC
MOJISIDHBIE ~ BEJNWYMHBI  (MIApUHUalIbHBIE  MOJISIPHbIE  (YHKIHA
cmemenns). TepMonnHaMudeckre (yHKIIMA CMETICHUS.

3.2. TepMonMHAMHYECKOE OIMCAaHUE HACATBHBIX M HEWICANTbHBIX
pacTBOpOB

WneanpHble (COBEpIICHHBIC) PACTBOPHL. XHMHUYECKUHA MMOTCHIHAI
KOMITIOHEHTa  HACAILHOTO  pacTBOpa.  TepMoAMHAMHUYECKHE
(GYHKIMM CMEUIeHMs Juls WJAealIbHBIX pacTBopoB. PaBHOBecue
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"maeanpHBI  pacTBOp-map", 3akoH  Paymsa,  rpadudeckas
uHTepnpeTanusi 3akoHa Payna.  IlpenenbHo — pa3baBieHHBIE
pactBopbl, 3akoH ['eHpu. YpaBHEHHE XUMHYECKOTO ITOTCHI[MAa
JUIS PAacTBOPHUTETS] W PACTBOPEHHOTO BemlecTBa. HewmeambHbIe
(peanbHBIE)  PACTBOPBI, IOJIOXKUTENBHBIE M OTPHUIATEIIbHBIC
OTKJIOHEHUsI OT uaeanbHocTH (oT 3akoHa Payms). CranpapTHble
COCTOSHUSA KOMITOHEHTOB  PacTBOpa. CummeTpuuHas 31
HECUMMETpPUYHAsl CUCTEMBI CpaBHEHMsA. PacueT akTHUBHOCTEH H
panMoHANBHBIX  KO3()(UIIMEHTOB  aKTUBHOCTH  KOMIIOHEHTOB
pactBopa. TepMoauHamuueckue (GYHKIMHA  CMEUICHUS  JUJIS
HEUICANFHBIX  PAacTBOPOB.  3aBUCHMOCTh  aKTHBHOCTH |
Kod(puIeHTa aKTHUBHOCTH KOMIIOHEHTa OT TEeMIIepaTypel H
JTABJICHUSL.

3.3. KomnurartuBHble cBOiicTBa  pa30aBICHHBIX  pacTBOPOB
HEJIETYYHX BEILECTB B JIETyYEM PacTBOPUTEIIE

KosyunraTuBHbIE CBOICTBa pa30aBIEHHBIX PACTBOPOB HENIETYUHX
BEIIECTB B JIETYYHX pPACTBOPUTENSAX (MIOHIKCHHE IABIICHHS
HACBIIIEHHOT0 TIapa paCTBOPUTEIIS HaJl PACTBOPOM IO CPaBHEHHIO C
YUCTHIM PACTBOPHUTENIEM, TMOBHINICHUE TEMIIEpaTypsl Hadaia
KATICHUsI W TIOHIDKEHHE TEMIIepaTypsl Hadaja OTBEpICBaHUS
pacTBOpPOB, OCMOTHYECKOE JaBjieHHe). OOYJUTMOCKONHMYEecKas |
KPHOCKOIIMYECKasi KOHCTaHTBHl pacTBOPHUTENS. BBIBOJ ypaBHEHHS,
CBA3BIBAIOIICTO MOHMXKCHUEC TEMIICPATYpPhl Ha4Yajla OTBEPACBAHUA C
KOHIIEHTpanue pactBopa. OcMoc, OCMOTHYECKOE JaBJICHUE,
obpaTHbIii ocMoc. Hcronb30oBaHWe KOJUIMTATHBHBIX CBOWCTB IS
OTpeNeIeHNsT MOJISIPHOM Macchl, CTENEHHM JIUCCOIHALUU WU
CTETICHHU aCCOLMAIIH PACTBOPECHHOTO BEUICCTBA.

dazoBrIC PpaBHOBECHUA
MHOI'OKOMIIOHCHTHBIX CUCTEMaXx

4.1. PaBHOBECHE <OKMIKHMA pAcTBOpP - HACHIIICHHBI Map» B
JIByXKOMIIOHEHTHBIX CUCTEMaX.

JlnarpaMMmbl «JaBlI€HHE-COCTaBY, «TEMIEPaTypa-CoCTaBy, «COCTaB
[apa-coCcTaB JKUAKOCTH» UL WICANbHBIX W HEHJealbHBIX
pactBopoB. [Ipumenenne npaBuna a3 K UCCIASTOBAHHUIO AUATPAMM.
3akonsl ['m06ca-KoHoBamoBa. A3eoTpomusi, TEPMOIHMHAMHYECKOE
ycioBue Touky aszeoTtpona. I[IpaBmiio peraara. ®u3NKO-XUMHUIECKUE
OCHOBBI pa3fielieHus JKUJIKHX CMEceil MeToJaMu IeperoHKH |
peKTH(PHUKALINH.

4.2. PaBHOBecHE (OKUAKOCTH-TBEPJOE» B JIBYXKOMIIOHEHTHBIX
CUCTEMAX.

Tepmuueckuil  aHanu3, KpUBBIE  OXJ&XKIEHUS, IOCTPOCHHUE
JUarpaMMbl IUIAaBKOCTH IO KpPUBBIM oxJyaxjaeHus. CHcCTeMbl C
OTpaHWYECHHON M HEOTPaHWIEHHOI pacTBOPHMOCTHIO KOMIIOHEHTOB
B TBEpAOM cocTossHMU. M3oMopdusM. THIbl TBEpIBIX PacTBOPOB.
JluarpaMMbl  TUIaBKOCTH ~ M30MOP(HO  KPUCTAJUIN3YIOLIUXCS
BemecTB. JluarpaMmbl IUIABKOCTH CHCTEM C OTPaHHYCHHOH
pPacTBOPUMOCTBIO B TBEPJAOM COCTOSIHUM. OBTEKTHYECKOE U
HNEPUTEKTUUECKOE paBHOBeCHSL. Onpenenenue cocTaBa
SBTEKTUYECKON MKUAKOCTH MOCTPOEHUEM TpeyroibHuka Tammana.
IMpumenenne npaswia (a3 ['mbOca k wucciaenOoBaHUIO (Ha30BBIX
paBHOBECH.

PacTBOpEBI 351€KTPOIUTOB

5.1 PacTBOpHI 3JEKTPOIUTOB B CTATHIECKUX YCIOBHUSIX
TepMoaHAMUYECKOE OMMCAHUE CBOMCTB PACTBOPOB NIEKTPOIHUTOB.
AKTHBHOCTH M KO3((HUIMEHTH aKTUBHOCTH 3JIEKTPOJINTA M HOHOB
B PacTBOpE, CPeHNE MOHHBIE KOI((GHUINEHTH aKTHBHOCTH. CBs3b
AKTUBHOCTH JJIEKTPOJIMTA CO CpelHEel MOHHOM aKTUBHOCTBIO U
KOHIIeHTpauueil anekrponuta. WonHasg cuna pactBopa. [IpaBuio
HOHHOW ciibl. OCHOBHBIE TOJIOKEHHS ANEKTPOCTATUIECKOI TeopHH
CHIIBHBIX 3JeKTponuToB Jlebas-Xtokkens. [IpenmempHbl 3aK0H
Jlebas-XrOKKkens, BTOpOE ¥ TpPeThe NPUOIIDKEHHUS TEOPHH,
rpadudeckoe IpeICTaBICHIE 3TUX 3aBUCUMOCTEH.

52 PacTBOpBI 37IEKTPOIUTOB B TUHAMUYECKHUX YCIOBUIX
[IpoBognuku »snexktpudyeckoro Toka | u Il poma, woHHas wu
3JEKTPOHHAs TIPOBOAUMOCTb. VnenbHasi, MOJIsIpHast u




OKBHBAJICHTHAS  HJIEKTPUYECKHE IPOBOJUMOCTH, B3aHMOCBS3b
MEXJTy HUMH. 3aBUCUMOCTD yJICIbHOW U MOJISIPHOM 3JIEKTPHYECKON
NPOBOJMMOCTEH OT KOHLECHTpPALUH, TEMIEpPaTypbl M HPHPOABI
pactBoputens. CKOPOCTh U TIOABHKHOCTH (aOCOTIOTHAS CKOPOCTh
JIBIDKCHUS) NOHOB. 3aKOH HE3aBHCHMOTO JBMIKCHUSI HOHOB (3aKOH
Kombpaymra). [IpemenbHble  MOJNSpHBIE  3IICKTPONPOBOJHOCTH
MOHOB. OcTaeTHBI MEXaHHU3M MEepeHOCa AIEKTPUUECTBA HOHAMHU
TUAPOKCOHUS W TuApokcuna. Yumcna  mepeHoca  HOHOB.
ONeKTPONPOBOAHOCTE  PACTBOPOB  CHIBHBIX  3JIEKTPOJIUTOB,
ypaBHEHHE KOpHS KBaapaTtHoro (ypaBHeHume Kombpayma).
[IpMeHeHHe TEOPHH CHIIBHBIX BIICKTPOJHMTOB Ul OOBSICHEHHS
ANEKTPOPOPETHIECKOTO M PETAKCAIHOHHOTO 3(P(PEKTOB CHIDKEHHS
3JIEKTPOIIPOBOAHOCTH. BinsiHME 10s1el BEICOKOI HANPsKEHHOCTH U
BBICOKOIl YacTOTBHl TEPEMEHHOI'0 TOKa Ha 3JEKTPONPOBOJIHOCTH
pacTBOpoB.  MeTOAMKHM  M3MEpeHHsT  3JIEKTPOIPOBOJHOCTH.
KoHaykTomeTpudyeckoe ONpejieNeHHe CTeNeHH W KOHCTaHTHI
JUCCOIMAUM  CJIAOBIX JICKTPOJIMTOB, TEIUIOTHL, JHTPOIHMH H
sHeprun ['mb6bca mpomecca AMCCONMAIMM, PACTBOPUMOCTH
MaJIOpacTBOPHUMBIX COCTHMHCHHI.

DIeKTPOXUMHUYCCKHE
(uenm)

CHCTEMBI

6.1 D/1C 1 3IeKTpOaHbIC TOTCHITHAIIBI

DIEKTPOXUMHUYCCKHE CHCTeMbl (Iernn). BO3HHMKHOBEHHE CKadka
MOTEHIMAda Ha TpaHuie paszgena nposoguukoB [ uw Il poxa.
JIBOIHOW 2NEKTPUUECKH CIION. DIEKTPOXUMHYECKHA MOTEHIHA,
ragpBaHu-noTeHIman. OOpaTuMble 3IEKTPOIABI MW  OOpaTHMBIC
ANMEKTPOXUMHUYECKHE LEMH (3JIEMEHTHI). DJEKTPOIBIKYIIAs CHIIA
TaJIbBAHMYECKOTO 3JIEMEHTA, YCIOBHBIM 3JCKTPOTHBIN MOTEHIIHAT
(moternuan B BogopoaHoil mkaine). CBsa3p D/IC ranpBaHUYECKOM
LEeNH C ANEeKTPOOHBIMH ToTeHImanamu. [IpaBmino 3HakoB DJIC u
JNEKTPOAHBIX  MOTEHLMAJOB.  TepMOAMHAMHMYECKas  Teopus
ralbBAHMYCCKUX SBICHUH. BwiBom W aHanm3 ypaBHeHus HepHcTa,
BBIpaXkaromero 3aBucumMocth DJIC rajibBaHHYECKOTO 3JE€MEHTa OT
AKTUBHOCTEH KOMIIOHEHTOB 3JIEKTPOJHON peakiuu. YpaBHEHUE
I'm66ca-I"ensMromnbma TS AIMEKTPOXUMUIECKUAX CHUCTEM.
3aBucumocts DJIC rampBaHMYECKOTO 3JIEMEHTa OT TEMIIEPATypHI.
Knaccugukarus 31eKTpoI0B: 3JIEKTPOIBI IEPBOTO H BTOPOTO POJa,
ra30BbIe, OKUCIUTEIHHO-BOCCTAHOBUTENBHEIC. Y paBHeHHEe HepHCcTa
JUISL IOTEHIMANIa 3JIEKTPOJIOB BCEX BUJIOB.

6.2. 'aTbBaHUYECKHE AIIEMEHTBI

Tums raJbBaHMYECKUX 3JIEMEHTOB: XHMHYCCKHE,
KOHLICHTPALIOHHBIE, C TTepeHocoM, 6e3 nepenoca. Juddy3nonnsiii
MOTEHIINAJ, MEXaHU3M BO3SHUKHOBEHHS W METOMBI €r0 yCTpaHEHHS
(cBeneHWsT K MHHMMAJIbHOW BenWYMHE). MeTonnka H3MepeHus
21C Hu JJIEKTPOAHBIX MOTEHIIMAIOB. [Ipumenenue
MOTEHIIMOMETPUH  JUIA  ONPENCICHUS  TCPMOIMHAMUYECKUX
XapaKTePUCTUK  XUMHYCCKMX  pEaklui, MPOTCKAIOIIUX B
TalbBAHMYCCKOW IIeMH, KOHCTAHT XHMHUYCCKOTO paBHOBECHS,
aKTHBHOCTEH M KO3((UIMEHTOB aKTUBHOCTH 3JIEKTPOJUTOB, pH
pPacTBOpPOB, TMPOU3BENEHUS PACTBOPUMOCTH MAaJIOPACTBOPUMBIX
coeMHEeHNH. XMMHUYECKHE UCTOYHHUKH TOKa.

Xumudeckas KHHETHKA

7.1. ®opmanbHas KHHETHKA

TepMoauHaMudeckas BO3MOKHOCTb IPOLIECCA U €r0 MpaKTUYIeCKas
(kMHETHYeCKas) OCYIECTBUMOCTh. [Ipeamer 1 3a1auil XUMHIEeCKOH
KkuHeTUKH. OCHOBHBIE MOHATHA (pOpMajbHOW KMHETUKH: CKOPOCTh
XMMHUYECKOI peaknuu, MOJEKYIIPHOCTb, YacTHBIH M 0OmMH
TIOPSIJIOK. OcHOBHOM IOCTYJIaT XUMHYECKON KUHETHKH,
KHHETHYECKOE ypaBHEHHE CKOpocTH peakuumu. KoHcraHTa
CKOpPOCTH  XMMHYECKOH peakUuH, pasMEpHOCTb KOHCTaHTHI
ckopocTd. Meronpl  ONpeleNneHus CKOPOCTEM  XUMHUYECKHUX
peaknuii. IlpocTble (37eMEHTapHBIC) W CIOXKHBIE PEaKIHH.
Kunernka mnpocTeix M (OPMaIbHO MPOCTBIX OJHOCTOPOHHUX
TOMOTEHHBIX peakiuil. Peakium nepBoro, BTOpPOro M TPETHETO
nopsiakoB.  JluddepennmansHas W MHTErpayibHas  (OpMBI




KUHETUYECKUX YPABHEHUM, KUHETHYECKHE KpuBble. JIuHelHOE
MPE/ICTaBJICHUE KUHETHYECKUX KPHUBBIX JUIS PEAKIMH Pa3HuHbIX
nmopsiAKoB. BpeMst momymipeBpateHus. Peakiy HyIeBOro mopsiaka.
Metox m30bITKa (M30msammu) OcTBambAa OIPEOSIICHHS YaCTHBIX
MIOPSIIKOB 110 COOTBETCTBYIOIIEMY peareHTy. nddepeHnuanbabe
U UHTCTPAITBGHBIC METOABI OIpPEICIICHUS TOpPSIKA PEaKIIUH.
Paznuune  KOHLIEHTPALMOHHOTO W BPEMEHHOTO  MOPSIIKOB.
CioxHble peaknuu. [IpuHIMIT  HE3aBUCHMOTO  IMPOTEKAHMS
ANIEMEHTapHBIX peakiuil. OOpaTuMble W MapauiebHBIE PEaKIH
MIEPBOTO opsiAKa. HuddepenunanbHole ypaBHEHHUS,
ONHCHIBAIOIINE CKOPOCTH 3THUX PEaKIWH, WX HHTETPHPOBAHUE.
KuneTtnueckme KpuBBIE IS KaXKAOTO W3 PEarHPYIONINX BEIIECTB.
[TocnenoBarensuple  peakuun  1-ro  mopsaka.  Cucrema
muGGepeHIMaTbHBIX  YPaBHCHHUH,  OMHMCHIBAIOMINX  KHHETUKY
MOCNIEIOBaTeNIbHBIX — peakuuii. KuneTndeckue ypaBHEHUS U
KHHETUYECKHE KpPUBBIE JUISi BCEX YYAaCTHHKOB peakiuu. Bpems
JIOCTIDKEHUSI MaKCHUMAaJbHON KOHIEHTPAIMH ITPOMEKYTOIHOTO
BEILIECTBA. 3aBUCHMOCTb MaKCHMaJIbHOMN KOHIICHTPAIUH
MPOMEKYTOYHOTO BEUIECTBA OT COOTHOIICHUSI KOHCTAHT CKOPOCTEH
OTHEIBHBIX CTaJAMNA MOCIEeNOBaTENbHOM peakiuu. IlpuHnmn
JUMHUTHUPYIOIIEH CTaiH MTOCICIOBATEIBHON XUMIHUECKON PEaKIUu.
CranoHapHBIA PEXUM MPOTCKAHUS TTOCICAOBATCIBHBIX PEAKITHIA.
Mero/ KBa3uCTaMOHAPHBIX KOHIEHTPALMH, 007aCTh TPUMEHEHHS.
BiusHue Temmeparypbl Ha CKOPOCTh XHMHYECKOW pEaKLUH,
npubmmxenHoe npaswio Bant-T'odda. YpasHenne Appennyca B
muddepennmansHoii W uHTerpanbHOH  dopme. DddexkTuBHas
SHEpPrus AaKTHBAMM W TPEAIKCIIOHCHIMATBHBI MHOXKHUTEb,
METOZBI UX OMPEICICHHS U3 IKCTIEPIMEHTAFHBIX JaHHBIX.

7.2. Teopun XUMHYECKON KHHETUKHU

Teopust axktuBHBIX (OuHapHbBIX) coymapenuii (TAC). Ckopoctsb
peaKLuK KaK YKCJIO CTOJIKHOBEHHH aKTUBHBIX MOJICKYJ B €AWHHILY
BpeMeHd. KOHCTaHTa CKOpPOCTH OHMMOJEKYISIPHOW — pEeaKLUH.
OU3NUECKUil CMBICI TMPEIIKCHOHCHIUATBHOTO MHOXHTEN H|
SHEPrHM AaKTHUBAllMM B paMKaX TEOPHU AaKTUBHBIX COYAapeHHM.
Crepudecknii  (akTop, HEOOXOOUMOCTH €ro  BBEICHHUS B
KHHETHYECKOE YpaBHEHHE peaknuu. JIOCTOWHCTBa M HEIOCTATKH
TCOPUM AaKTHBHBIX COYAapeHHH. MeXaHM3M MOHOMOJICKYJISPHBIX
razoBelx peakuudi B pamkax TAC, cxema Jlunzemana.
HcronkoBaHre NMPUYMH M3MEHEHUS IOPSAKa MOHOMOJIEKYJISIPHON
peakuuy Npu U3MEHEHHUH JIaBICHHS.

Teopus mepexomHOT0 COCTOSHUS (aKTHBHPOBAHHOTO KOMILIEKCA)
(TTIC nmm TAK). OcuoBuble mnonoxenus: TIIC, xuHeTHueckas
cxemMa peakmuu. [lOBepXHOCTh  TOTCHIMANFHOW  DHEPTHUH,
KOOpAWHATA PeaKIUy, IMyTh PeaKInu. AKTUBUPOBAHHBIA KOMIUIEKC
U ero CBOWCTBA, HCTHHHAS dHEPrus akTuBaimu. CKOPOCTh peaKIiu
— CKOpOCTB pacliajia aKTHBHPOBAHHOTO KOMIUIEKCa (CKOPOCTh €To
MIPOXOXKIACHUS yepes MOTEHLIUATbHBIN Gapbep).
KBaszurepmonunammueckass popma ypasaenust TIIC, sHTamenus u
SHTPONHUS aKTUBAIlMH, TPAHCMHUCCHOHHBIM Ko3(dumment. CBs3b
SHTAIBIHMU aKTUBaMU C 3(Q(eKTHBHON (IPKCIEPUMEHTATBHOM)
SHEpruei aKTHBAIUHL.

7.3. @OTOXMMHUYECKHE 1 LIEITHBIE PEaKIINN

®DOTOXMMHYCCKHE  pEaKkIWd, TCPBUYHBIE W BTOPUYHEIC
¢doroxumuueckne npoueccel. PoTtommcconmanus W GOTONHUS.
dotoduznyeckne (me3aKTUBAIIMOHHEIC) MIPOLIECCHL pu
TIOTJIOIIEHUH U3JTy4deHus. 3akoHbl poroxumuu: ['porryca-/Ipenepa
n Ouinmrerina-IlItapka. KBantoBsiid Beixoa. KuHeTnka mporeccos,
MPOUCXOJAIIMX € ydacTHeM (OTOBO3OYXJICHHBIX  MOJEKYIL.
Cencubmnmmsaropsl, CeHCHOMIM3UPOBAHHBIE  (OTOXUMHIUYCCKHUEC
peakru. OCHOBHBIE pPa3NMUUs peakuid ¢ (POTOXUMHUCCKUM U
TEPMHYECKUM HHULMHpOBaHWEM. (DOTOXMMHYECKHE IIPOLECCH B
atMocdepe, GorocuHTes.




Iennele peakuuu. IIpuMepsl peakuuii, IPOTEKAOIIKX 10 HETHOMY
MexaHn3My. OCOOEHHOCTH M OCHOBHBIC CTAIMHU ICTTHBIX PEaKIH.
MexaHU3MBI 3apOXKICHUS, Pa3BUTHS U OOpHIBa menei. JInHeHbIH 1
KBaZpaTHYHBI OOpBIB Iered. 3BEHO Menu, JUIMHA [EeMH.
HepasBeTBieHHble U pa3BeTBICHHBIEC LieMHbIE peakuuu. KuHertnka
HEPa3BETBIEHHBIX LENHbIX peakquidl. Craauu pa3BETBICHHOU
LEernHOW peakuuu. BeposTHOCTh 0OpbIBa M pa3BETBICHHS LEMH.
PazButue pa3BEeTBIEHHBIX IEMHBIX pEakUUid BO BpEMEHH,
CTallMOHAPHBI W HECTALMOHAPHBIM PEXHMbl TEUEHHs pPEaKLUH.
IIpenenpHble SBIACHMS B DPAa3BETBICHHBIX peakuusax. HuxHuid u
BEPXHUI Ipenensl BOCIDIAMEHEHHs (B3pbIBAa) LEMHOM pEaKIHH.
[TonyocTpoB BOCIUTAMEHEHHSI.

Karanus

I'oMoreHHbI 1 rereporeHHbd KaTanu3. ABTokatanu3. OCHOBHbIE
3aKOHOMEPHOCTH KaTaJTMTHYECKUX PeaKIHid. Biusaue
Karaqu3zaTopa Ha  TEPMOJAMHAMHYECKHE W  KHUHETUYECKHE
XapaKTePUCTUKU XUMHUECKUX peakiuil. CeleKTUBHOCTb NEHCTBUS
KaTanmusaropa. KaTtanuruueckas aKTUBHOCTb, yAeTbHAS
KaTaJIMTHYECKas aKTUBHOCTh. I oMoreHHbl katanu3. CIMTHBIA U
pa3aeIbHBIHA MEXaHH3MBI KaTaJTUTHYECKUX peaKIwid,
SHEPreTUYCCKHE JHWarpaMMbl B3aUMOJCHCTBHS PEarcHTOB C
KatanuzaropoM. OOmuil M crneuuuyeckuii KUcIOTHO-OCHOBHBIN
katanmu3.  O¢QQeKkTUBHAsS  KOHCTaHTa  CKOPOCTH  PEaKIuH,
KaTaJ'II/I?)I/IpyeMOﬁ BCIICCTBAMU C KHCJIOTHO-OCHOBHBIMH
cBoiicTBaMH. KaTamuTuueckre KOHCTaHThl CKOPOCTH PEaKIIUU.
I'ereporennsrii katamm3. CKOpOCTh TETEPOTCHHO-KATATHTHICCKOM
peaknuu. Tunbel  TEeTEPOTCHHBIX  KaTaJlM3aTOpOB.  3aKOH
JIEHCTBYIOMNX TOBEPXHOCTEeH. Ponp amcopOuum B TreTeporeHHOM
nporecce. KiHeTHka TeTepOreHHO-KaTaTUTHICCKUX PEeaKiuid, He
suMuTHpYeMbIX auddysueit. OTpaBieHUE KaTAIU3aTOPOB.

Conep:xkanue 3aHSITHIi CEMUHAPCKOT0 THIA

HanmenoBanue Tem (pa3jiesioB)

Tun Copaep:xanue 3aHATHII CCMHHAPCKOTO THIIA

Xumudaeckas TCPMOANHAMUKA

13 | Pacuér temnoTel, pabOTBl W W3MEHEHWS BHYTPEHHEH
SHEPIUH B MPOIECCaX C yJacTHEM HeaIbHOTO rasa.
Pacuer TeruioBbIX 3((HEKTOB XMMHUECKHX pEaKUHUH IMpH
V=const u P=const u TemIoTs (a30BEIX IpeBpaLICHAIN
mipu 298 K.

Pacuer TemnoBbIX  3()(eKTOB  peakumii, TEIUIOTHI
0o0pa3oBaHUsT M TEIJIOTH (Ha30BBIX TEPEXONOB TPH
3aJlaHHOI TeMmeparype C HCIIOJIb30BAaHHEM CIIPaBOYHBIX
JTaHHBIX.

Pacuer abcomOTHOM PHTPONHUM BELIECTBA IIPH 3aJaHHOI
Temneparype. Pacuer  W3MEHEHHMS ~ JHTPONMU B
XMUMHYECKHX PEAKIUSIX IIPH 33AaHHOHN TeMIeparype.
Pacuer AGO u AAO1ISI XUMUYECKHX TPOIECCOB.
Urorosoe 3ansatue no remam: «IlepBblil 1 BTOPOH 3aKOHBI
TEPMOIAMHAMUKIY.

Pacuer  smnmpuyeckod  KOHCTaHTBl ~ XMMHYECKOTO
paBHOBECHSI M3  OKCIIEPUMEHTAJBHBIX  JAHHBIX O
PaBHOBECHBIX JABJICHUAX U KOHLICHTPAIUAX PEArCHTOB.
Onpenenenue HaTpaBJICHUSA CaMOIIPOHU3BOIBHOTO
[IPOTEKaHUsl XUMUYECKOW peakuuu npu P=const, T=const
Ha OCHOBaHMM YypaBHEHHS u3oTepMmbl Bant-I'odda.
Beruncienre  KOHCTaHTBI ~ PaBHOBECHS ~ XUMHYECKOH
peaknum.

OmnpeneneHne  TEPMOAMHAMHUYECKUX  XapaKTEPUCTHK
XMUMHUYECKOH peakuuu (SHTAIBINH, SHTPOIHMH, SHEPTUH
I'n60ca) 13 PKCIEPUMEHTAILHON 3aBUCUMOCTH KOHCTAHTBI
PaBHOBECHS OT TEMIIEPATYPBL.

JIP OnpeneneHne cpeqHel TEIUIOEMKOCTH TBEPABIX U KHUIKAX
BEILIECTB METOAOM CMEIIEHUS
OnpeneneHre XUMUYECKOT0 paBHOBECHUSI B T€TEPOr€HHBIX




cucremax (MccieoBanue KapooHaTOB)

®dazoBbie paBHOBECHS B
OJTHOKOMIIOHEHTHBIX CHCTEMAaX

I13

Pacuer pfaBneHHs HACBIIEHHOTO TMapa W TEIUIOTHI
ucrapeHus (BO3TOHKM) IIpH 33/IaHHOM TeMIeparype Ha
OCHOBAaHMHM CHPaBOYHBIX JAHHBIX O TeMIepaTypax
KUNeHus] (BO3TOHKHM) BEIIECTB IPU JABJICHUM HHXKE
atMocepHoro. HaxoxeHne KoOpauHAT TPOWHOH TOYKH
10 TeMIepaTypHOI 3aBUCHMOCTH JaBJICHHUS HACHIIICHHOTO
rapa BEILeCTBa.

Pacuer TemnepaTyphl IIaBIEHHS BEIIECTBA PHU 331laHHOM
BHEITHEM  JaBJICHWH (B  TNPUONMKCHWH  JIMHEHHOM
3aBUCHMOCTH TEMIIepaTyphl IUIABICHHS OT JaBJICHHUS).
Boruncnenne TepMOAMHAMUYECKHX (YHKIUH (ha30BBIX
npespawennid (AH, AU, AS, AA, AG) Ha ocHOBaHUH
SKCHEPUMEHTANBHBIX 3aBUCUMOCTEN JIaBJIECHUS
HACBHIIIIEHHOI'0 TIapa OT TeMIepaTyphl.

JIP

Omnpenenenne JIaBIICHUS HACBIIIEHHOTO napa
WHIUBUIYAIBHBIX KHIKOCTEH IMHAMHYECKUM METOI0M
(METOJIOM TOYEK KUIICHWSI)

113

OmnpeneneHyue  MapUUalibHBIX — MOJISIPHBIX — BEJIMYUH
KOMITOHEHTOB ~ pacTBopa W3  3KCHEPHMEHTAIBHBIX
3aBHCHMOCTEIl 3KCTEHCHBHOTO CBOICTBa pacTBOpa OT
KOHIIEHTpAIIH.

Pacuer wu3MeHeHMs 00BEMa, SHTAIBIHNM, 3HTPOINUH,
sHeprun  ['mb6ca mpu  oOpa3zoBaHMHM  OWHAPHOTO
uiealbHOTO  pactBopa.  3akoH  Payma.  Pacuer
TEPMOAMHAMAYECKUX (DYHKIMHA CMELICHUs JUIl PEealbHBIX
pacTBOpOB  Ipu  3aJaHHOM  TemmepaType. Pacuer
AKTHBHOCTEH, koaddurmenTos AKTHBHOCTH "
OTHOCHUTCIIBHOI'O XUMHYCCKOT'O ITOTCHIIMaJIa KOMIIOHCHTOB
pacTBOpa Mo HKCHEPUMEHTANBHON 3aBUCUMOCTH JIaBICHUS
HACBILICHHOTO Tapa OT KOHLEHTPAUX IJIsI CTAaHJAPTHOTO
COCTOSIHUS "YHMCTOE BEIIECTBO™

Beluncnenne OTHOCHTENBHOTO OHIDKECHUS IaBIICHHS TTapa
pacTBOpHTENs,  MOBBIIICHUS  TEMIEpaTypel — Hadanaa
KUTICHUS, TIOHIKEHUS TEeMITEpaTy bl Havasa
OTBEP/EBaHUA, OCMOTHYECKOT 0 JIaBIICHUS TSt
pa30aBICHHOTO pacTBOpa HEJEeTydero BelecTBa B
JIeTy4eM pacTBOpUTENE INpU JaHHONH KOHIEHTpaluu
pacTtBopa.

JIP

OmnpeneneHre MOJIIPHOW MacChl PACTBOPEHHOT'O BEIIECTBA
KPHOCKOIMYECKUM METO/IOM

TepmoauHaMudeckas Teopust
pacTBOpoB
dazoBble paBHOBecHUs B

MHOI'OKOMITOHCHTHBIX CUCTECMaX

113

IpaBuio ¢a3 ['mbOca, pacuer gucna cTerneHeil CBOOOIBI B
3a7aHHOM (a3oBoil oOmactu. IIpaBuno peigara, ero
NPUMEHEHHE VISl OTIPEAEIeHHs KOJIMUECTBA PAaBHOBECHBIX
(a3. Bpluncienne KOIMYeCTBa KOMIIOHEHTa, KOTOPOE
HEeo0X0MMO 100aBUThH K CUCTEME 3aJJaHHOT'O COCTaBa, JUIs
HepeBoJia e¢ B HOBOE COCTOSHHE C APYTHM COJSp)KaHHEM
KOMIIOHEHTOB.

[Mpumenenne mpasuina a3z [mbOca k aHAM3y AMarpamm
TUIABKOCTH HU30MOPGHO u Hen3oMophHO
KPHUCTAJUTU3YIOIINXCSl BEIIECTB C OJHOM DBTEKTHKOH, ¢
00pa3zoBaHHEM yCTOWYMBOIO COEIMHEHUs (HEYCTOHYHBOTO
COCJIMHEeHNS, c OrpaHHYCHHOMN pacTBOPUMOCTH
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH), aHAJIH3.

JIP

W3yuyenue paBHOBeCHM '"KMIOKOCTh-ap" B JBOMHBIX
JKUJIKUX CHCTEMax

W3ydenne KpucTaaIu3alud U3 pPacTBOpa MNPH HUBKHUX
TeMIepaTypax

PactBopbI 251€KTPOIUTOB

I13

CuinbHbIE U ciia0ble ANIeKTpoNUThl. OnpeeneHrne CTelneHn
aucconuanmy  Ha OCHOBAHMM  BCJIIMYMHBI KOHCTAHTBI
JIICCOLIHAIUH. H3MeHeHHe CTemneHH ¢ KOHCTaHTBI
JIICCOLMALIMM _TIpH  100aBIIeHMH B PAacTBOP CHIBHOTO
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AIEKTPOJINTA c 001KM HOHOM. Pacuer
TEPMOJIMHAMHUYECKHX TTapaMeTPOB MpoIiecca JUCCOITUAITTN
Ha OCHOBE TEMIEpPaTypHOH 3aBUCUMOCTH KOHCTaHTHI
nuccounanuu. Pacuer pH mns pacTBOpOB CHIIBHBIX H
CITa0BIX ANEKTPOJIUTOB.

CBSI3b aKTUBHOCTH DJIEKTPOJIUTA CO CPETHUMHU HOHHBIMU
AKTHBHOCTSIMA U CPEJHUMH HMOHHBIMH K03()(UIMEeHTaMH
akTUBHOCTH. MoHHas cuna pactBopa. [IpaBuiio MOHHOM
cunbl. [Ipenenvubiii 3akoH JleOas-Xiokkems. Pacuer
aKTHBHOCTCﬁ, cpezmnx NOHHBIX aKTHBHOCTeﬁ nu cpemmx
HOHHBIX Ko3(¢durmenToB akruBHOCTH. Ompenenenue pH
PacTBOPOB CHIIBHBIX DJIEKTPOIUTOB.

[IpousBenenue pactBOpuUMOCTH. PacueT pacTBOpuMOCTH
MaJoOpacTBOPUMBIX  cojied.  BnusiHue  mMOCTOPOHHUX
JNEKTPOJIUTOB HA PACTBOPUMOCTH MaJOPACTBOPUMBIX
COCIMHCHUM.

Pacyer 57eKTpPONPOBOAHOCTH PACTBOPOB IIIEKTPOIUTOB
npu OECKOHEYHOM pa3BeIcHMHM Ha OCHOBAHWHM 3HAYCHUI
MPEEeTBHBIX MOJISPHBIX AJIEKTPHYSCKUX MPOBOAUMOCTEH
WOHOB ¥ W3  OKCIEPHUMEHTANBHBIX  JAHHBIX IO
3IEKTPONPOBOAHOCTH pacTBOpOB pa3ITUYHON
KoHIeHTparuu. [logBkHOCTH (aOCONIOTHBIE CKOPOCTH
JBIDKEHHSI) M 4YHClla TepeHoca HoHOB. OmpeaeneHue
CTEICHU i KOHCTAHTBI JIHCCOIUALINHT c1abbIxX
AIEKTPOJIUTOB, TEIUIOTHI JUCCOIMAINH, PACTBOPUMOCTH
TPYJHOPAaCTBOPUMBIX  COCIMHEHUI  HAa  OCHOBaHUM
HM3MEpEHUH 3JCKTPOITPOBOAHOCTH.

JIP

I/ISY‘IGHI/IC 3aBUCHUMOCTH BHeKTquCCKOﬁ MNpOBOAUMOCTH
pacTBOpPOB cl1a0bIX QJICKTPOJIMTOB OT KOHLCHTPpAIUN
I/I3y‘leHI/I€ 3aBUCHUMOCTH BHCKTqueCKOﬁ MpOBOANMOCTH
PaCTBOPOB CHUJIbHBIX BJICKTPOJIMTOB OT KOHUICHTPALIWN

11.

DNEKTPOXUMHUECKHE
(erm)

CHCTCMBbI

I13

VYcoBHAs 3aMUCh IEKTPOAA, TAIbBAHUYECKOTO AIEMEHTA.
[IpaBunbHO pPa3OMKHYTHI TaJbBaHUYECKUN IJIEMEHT.
OmnpeneneHre 3HAKOB  JJIEKTPOJOB  TalbBaHHMUECKOTO
JJE€MEHTa W HAaNpaBIEHUS NPOTEKaHUs DSIEKTPOJHOrO
mporecca. 3anuch ypaBHEHUs PEaKLUH, MPOTEKAIoIIEd B
rajJbBaHUYECKOM 3JIEMEHTE, oIpesieIeHIE ee
HaIlpaBJIeHUs.

VYpaBHenue HepHcra Ui pasnUuHBIX 3JIEKTPONOB H
raJibBaHM4Yeckoro sjemenTta. Pacuer DJIC xumMHUecKux H
KOHIICHTPAI[HOHHBIX I'aJIbBAHMUECKHUX IIEMEHTOB.
Omnpenencane KOHCTAaHT paBHOBeCHS,
TEPMOANHAMHYECKHIX XapaKTEPUCTHK peaxiuii,
IPOTEKAIONMX B TalbBaHWYECKOM dJeMeHTe. Pacuer
pacTBOpa, aKTUBHOCTEH W KOX(PQUIMEHTOB aKTUBHOCTH,
MIPOU3BEAECHUS] PACTBOPUMOCTH.

JIP

WNamepenne D3.JI.C. xumumdeckoro odnemeHnra SkoOu-
Janwnanst. OnpejieneHne IIeKTPOHBIX TOTEHIINAIOB
OmnpeneneHue TePMOIUHAMHUYECKUX (GYHKIUN peakiui,
MPOTEKAIONMX B  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
JIIEMEHTAX

13,

XuMu4ueckass KHHETHKA

113

Pacuer KOHCTAaHTBI CKOPOCTM pEAKLIMH HA OCHOBAHHUH
9KCICPUMEHTAIBHBIX JaHHBIX 00 H3MEHCHHH CBOWCTBA
CHUCTEMbI BO BPEMEHHU

OnpeneneHne MOpAIKa PEaKIMy, KOHCTAHTBI CKOPOCTH U
BpEMEHM  IOJYNPEBPALLEHUS HAa  OCHOBE  JaHHbBIX
KHHETHYECKUX M3MepeHnid. Pacder riryOWHBI poTEeKaHUS
peakLuu K yKa3aHHOMY MOMEHTY BPEMEHH.

Pacuer kOHCTaHT CKOpOCTEH M TEKYIIMX KOHLIEHTPALUH
JUIS  OOpaTUMBIX, TapaUICTbHBIX M IOCICIOBATEIBHBIX
peakiuii NIepBOro NopsiKa.

Mertop cTanMoHapHBIX KOHLIEHTPALUW, €ro MPakTUYECKOoe
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UCTIONB30BAaHUE  TNPH  COCTABICHHMM  KHHETHYECKUX
YPaBHEHUH.

BimsHue TemmepaTypbl Ha  CKOPOCTh XHMHYECKHX
peaxmuii. [Ipasumo BanTt-T'odda n ypaBHeHne Appennyca.
Beruncienne TemmneparypHoro koad¢uumenta Bant-
l'odpda. Pacuer KOHCTAaHT CKOPOCTH ¥  BpPEMEHH
MOJIyIIPEBPAILIEHUS PH PAa3IUYHBIX TEMIIEPATYPaAX.
Teopust akTuBHBIX (OMHapHBIX) coynapenuid. [loncuer
00IIero uuciaa CTOJIKHOBEHHH PEarupyrolIux MOJIEKYT B
€VHUIYY BPEMEHHU B euHuIe o0bema. Haxoxxaerne m1omu
aKTHBHBIX MOJEKYJ. PacdeT KOHCTaHTBI CKOPOCTH,
MIPEIPKCIIOHEHITHATEHOT O MHOXHUTEIIS (dpaxTopa
COyJIapeHNH) M CTEPUYECKOr0 MHOXKUTENISI Ha OCHOBAHUH
YpaBHEHHUH TEOPHH.

Brruucnenue KBAHTOBOI'O BbIXOJ1a u KOJIMYCCTBA
MPOpPEarupoBaBIIEero BeIecTBAa Uil (POTOXUMHYECKOI
peaKnum.

Cocrasiienne KUHETUYECKHUX ypaBHEHUM s
HEpa3BETBJICHHBIX HEMHbBIX peakiuuid. CBs3b 3P PeKTHBHON
KOHCTAaHTBl CKOPOCTH LETHOW PEAaKIUH C KOHCTAHTAMH
CKOpOCTEll OTHeNbHBIX cTaauil. Pacuer muHBI Lenu
pEaKInH.

JIP N3yueHne ckOpOCTH pa3ioXKeHHs MEepPOoKCHia BOAOPOAA
ra3soMETpU4YCCKUM MECTOJAOM

M3ydeHne cKOpoCTH peakuyu HOJUPOBaHUS alleTOHa

15| Karamms 13 | OOmue 3aKOHOMEPHOCTH KATaIUTHUYECKUX PEaKIIHH.
CHIDKEHNE DHEpPruM aKTHUBalMM — TJIaBHAas NpPUYUHA
YBEIIMYEHUS!  CKOPOCTH  KAaTAIUTHYECKOW  PEeakIHu.
CauTHBIA ¥ pa3le’bHbI MEXaHM3MbI KaTaIUTHYECKOTO
B3aUMO/ICHCTBUSI, COCTaBJICHHE KHHETHYECKUX YPaBHEHHH.
JIP W3yuyeHne CKOpOCTH pa3lioKEHHs MEpPOKCHIA BOAOPOAA
ra3oOMCTpUYCCKUM MECTOJIOM

H3yyeHne CKOPOCTH peaknuy HOJUPOBaHMS alleTOHA

Conep:xkaHue caMOCTOSITEJILHOUH PadoThI

15‘1_)1 HaumeHoBaHue TeM (pa3aenoB) Copep:xanue caMOCTOATEIbHOI PadoThI

1. | Xumraeckast TepMOAWHAMHKA [loBTOpenue  nexuumoHHoro  marepuana.  IloaroroBka K
MPAaKTHYECKUM 3aHATHSAM M JIAOOpaTOpHBIM padoTaM

2. | ®a3oBble paBHOBECHs B | [loBTopenne  nexnuoHHoro  Marepuana.  IlogroroBka — k
OAHOKOMIIOHCHTHBIX CUCTEMAaX MMPAKTUYCCKUM 3aHATHUAM U Ha60paTOpHBIM pa60TaM

3. | TepmoauHamuueckas teopust | [loBTopeHue JIEKLIOHHOTO Marepuana. IlogroroBka K
pacTBOpOB MPAaKTUIECKUM 3aHATHAM M J1a00paTOpPHEIM paboTam

4. | ®a3oBbie paBHOBECHS B | IloBropeHne  nekuMoHHoro  marepuana.  lIlogroroBka K
MHOTOKOMIIOHEHTHBIX CUCTEMAaX MPAaKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM

5. | PacTBOpBI 21€KTPONIHUTOB IloBropenne  nexkuuoHHoro  marepuana.  IloaroroBka — k
MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam

6. | DnexkTpoxuMuvecKue cuctemsl | [loBTopeHne  nekmuoHHOro — Mmarepuana.  [loaroroBka K
(ienm) MTPAKTUYCCKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM

7. | XuMH4ecKasi KUHETUKA [loBTOpenue  nexuumoHHoro  marepuana.  IloaroroBka K
MPAaKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM

8. | Karanus [loBTOopenue  nexkuuoHHoro  marepuana.  IloaroroBka K
MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam

3. OnleHOYHbIE MATEPUHAJBbI JJsi TNPOBEeJIeHUS] TeKYIIero KOHTPOJsl YCINeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAMH 00y4aKOMIUXCS M0 JUCHUILIHHE (MOAYJII0)
[lo nucuumnnuzHe (MOIYJIO) HPENXyCMOTPEHBI CIEAYIOIIKME BUIbl KOHTPOJISI KauyecTBa

OCBOEHHUS:

® TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH;

® [IPOMEXYTOYHAS aTTECTAIMS 00YYArOIIMXCS MO AUCIUILTUHE (MOIYIIIO).
3.1. OueHoyHble MaTepHAJbl JIA INPOBeJIeHUS TeKylleill aTrrecTalud MO JAUCHUILIHHE
(Moay.J10)
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Ne | KoHTpoJupyeMmble TeMbl (pa3aeJibl) HanmeHoBaHMe OLIECHOYHOI0 CPEACTBA
n/n

1. | Xumuueckas TepMOAUHAMHKA Kontponrras padora

2. | da3oBbIie paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMax KonrponsHas padora

3. | TepmomuHamMHU4YecKasi TEOpHUs PACTBOPOB KonTponbHast padbota

4. | da3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAX Konrponsnas pabora

5. | PacTBOpBI 21€KTPOIUTOB Kontponsnas pabora

6. | DIEKTPOXUMHUYIECKHE CHCTEMBI (IICTIH ) KonTponbHas padbota

7. | XuMHyecKasi KHHETUKa Kontponsras padora

8. | Karamus Kontponsnas pabora

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WM NHbIE MATEPHAJIbl, HEO0OX0AUMBbIE /ISl OLlEHKH
3HAHWI, YMeHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoLecce TeKYIero KOHTPOJIst
yCIeBaeMOCTH
KonTposabHblii paboTa
3agaHus 0 KOHTPOJIBLHOI padote Nel
1. IlpuBenutre BBIpAKEHUS, COOTBETCTBYIOIIME JIBYM CIEACTBUSIM U3 3akoHa ['ecca Ha
IIPOU3BOJIBLHOM IIPUMEpE.
2. Ilpu Temmnepatype 300 K uaeanpHbIl Ta3 n30TepMUdecku U odpatumo pactupsiercs ot 0,01
no 10 m’. KonM4ecTBo MOIJIOMIEHHOM MPU 5TOM TeIIoThl paBHo 17,26 kJ[x. CKOJIbKO MoOJel
ra3a y4acTByeT B 3TOM Ipoiiecce?

3. TemnepaTypHas 3aBUCUMOCTh TEIUIOTHI 00pazoBanus UPbs o peakium:
Uty + 3Pbg) = UPbss) BEIpaKaeTCsl ypaBHCHHEM:

A, H =—24.556+19.875-10 °-T°—20.356-10 °-T"

Paccuuraiite A, C; Juia 3toi peakiuu pu 1000 K, e npuberast K cipaBOYHBIM JaHHBIM.

4. Kak 3aBucut oT Temneparypsl sHeprus ['u66ca cucremsi? JlaiiTe 000CHOBaHHBIN OTBET.

5. [lonp3ysich cCipaBOYHBIMU JAaHHBIMHU, paccuuTaiTe adbcomoTHyto suTponuio 42 1 CO npu 500
K u naBnennu 1, 5 atM. I'a3 cuuraTh uacaibHBIM.

6. Paccuuraiite usmenenue nsHepruu ['enpmronmsuna B peakuun CsHy,y = CiHe + 2Ho,
nporekatomeld B ra3oBoil ¢aze mpu 300 K, ecnmu TtermmoBoit addekT 3TOM peaknuu mnpu
MOCTOSTHHOM JaBieHnn paBeH 237 k/[x, a uamenenue >arpormu 230 JIx/K.

3ajaHus 10 KOHTPOJbHOM padoTe Ne2

1. Kakue (aktopsl BIUSIOT HAa KOHCTaHTHI paBHOBecus K, u K., ecnu pearupyroniyrmo cucremy
paccmaTpuBaTh Kak UjeanbHy0?

2. Jluccoumanys 4eTbIpEXOKUCH a30Ta MpoTekaeT 1o ypaBHeHuto: NoOy = 2NO,. ITpu 298 K u P
= 1,0-10° ITa N,O, auccouuupyer Ha 18,5%. Paccuuraiite creneHb AMCCOLMALIUY IIPU TOM Ke
temneparype u aasienuu 0,5-10° I1a.

3. Onpexnenute Hanpaienue nporekanus peakuuu CH, + H,Oy = CO + 3H, npu 1000 K:

a) B CTaH/IAPTHBIX YCIOBUSIX;

0) pu cIeyOUINX UCXOAHBIX MapIHalbHbIX JaBJICHUSAX PEareHTOB:

P(CH4) = 0,203 atm, P(H,O) =1,013 atm,

P(CO) =10,13 aTm, P(H,) =2,026 atm.

Ji1st pacyeTa KOHCTAHThI PABHOBECHS BOCTIONB3YUTECH CIIPABOYHBIMU JIAHHBIMHU.

4. YTo Ha3bIBAE€TCS «COCTABISIOIIMMMIY CUCTEMBI?

5. Ipu nasnenun 1,01-10° ITa B Touke miasnenns (—38,87 °C) kuakas pTyTh UMEET ILIOTHOCTh
13,69 r/em’, a tBepmas — 14,19 r/cm’. Paccumraiite Temmeparypy IUIaBICHUS PTYTH IIPU
nasnennn 3-10° I1a, ecu yaenbHas TemuoTa miasjieHus pasaa 9,74 JIHx/r.
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6. JlaBnenue naceiennoro napa nag H,SO, mpu 178 °C pasro 666 ITa, a npu 211,5 °C — 2666

ITa. Yemy paBHO JaBiieHHE HACBILIEHHOIO NIapa Haj cepHol kucnotoi npu 300 °C?

3agaHus M0 KOHTPOJIbHOI padoTe Ne3

1. Ykaxure, KAKUMH CBOMCTBAMM M KaKOIO KOMIIOHEHTA — PacCTBOPUTEIS WM PACTBOPEHHOIO

BELIECTBA — ONPEAEIAETCS BeIUYNHA 30YJUTMOCKOIUYECKONH TOCTOSTHHOM.

2. Kakue u3 cleayronmx yTBep KIeHHH CIpaBeIUBbI ISl COBEPIIEHHOIO OMHAPHOTO pacTBOpa

MIPU TIOCTOSIHHOM TemriepaType?

a) 3akoH Payuns cobmoaercs A1 KaX10ro KOMIOHeHTa pactBopa: Pi = Pi°x;;

0) o0bem cmemenust AV, = 0;

B) 3HTponus cMemeHus AS., = 0;

r) sHeprus ['m66ca cmemenus AG., = 0;

1) Teriota cmenienust AHg, = 0.

3. Temmnepatypa muaBnenus ¢enona paBHa 40°C. PactBop, cogepxkamnuii 0,172 2 aneranunuaa

(CsHoON) B 12,54 2 denona, orsepaeBaer npu 39,25°C. BBIUMCIUTH KPUOCKOIUYECKYIO

MOCTOSIHHYIO ()€HOJIa M €ro YIENbHYIO0 TEeIUIOTYy IiaBieHus. M3oroHuueckuil kosdduuueHT

Bant-T'oda npuHATH paBHBIM €IUHULIE.

4. ITpu oOpazoBanuu 1 Moisg pactBopa Si — Mn, MoJibHas J10Ji1 KpeMHHs B KOTopoM pasHa 0,3,

Bbiemiiocs 28700 [k termnotsl. IlapumanpHas MosspHas TEIUIOTa PAaCTBOPEHMs MapraHia B

pactBope 3Toro cocrtaBa paBHa —3770 Jx/mMonb. PaccuuTaiiTe mnapuuagbHyi0 MOJSIPHYIO

TEIUIOTY paCTBOPEHUSI KPEMHMSI B 3TOM PacTBOPE.

3agaHus 0 KOHTPOJIbHOI padoTe Ned

1. Hanmmumre BbIpaX€HUE 3aBUCHUMOCTH HKBHUBAJIEHTHOW 3JIEKTPOIPOBOAHOCTH CUIIBHBIX
AJIEKTPOJIUTOB OT KOHIIEHTPALUH.

2. Hapucyiite cxemaruuecku rpaduk 3aBUCUMOCTH  CpPEAHEMOHHOro  Ko3(hduiueHra
AKTUBHOCTHM CHJIBHOTO 3JIEKTPOJIMTa OT MOHHOM CHJIBI pacTBOpa (B LIMPOKOM JMANa3oHe
KOHILICHTPALUH).

3. Ha ocHOBaHMU CHpaBOYHBIX JaHHBIX O BEJIWYMHE IMpou3BeAeHMs pacTBopumoctu BaSO,
paccuuTanTe pacTBOPUMOCTD 3TOU coiu B Boze U B pactsope 0,003 M Na,SO, npu 298 K.

4. Tlonp3ysiCh CHpPaBOYHBIMM JAHHBIMH O CPEIHUX HOHHBIX KO3((UIIMEHTaX aKTUBHOCTU
ANIEKTPONIUTOB JIsi BOAHOTO pactBopa ZnCl, ¢ monsuibHOCTRIO 3,0 mipu Temnepatype 25°C
BBIUHCIIUTE CPEIHIOI0 MOHHYIO MOJISUIBHOCTb, CPEIHIOI HMOHHYIO AaKTHBHOCTh U MOJHYIO
aKTUBHOCTb 3JIEKTPOJIMTA.

5. MonsipHasi 31E€KTPONPOBOJAHOCTh MpU OECKOHEYHOM pa30aBIEHUU pPACTBOpa YKCYCHOM
KuciaoTel B 1,5 pa3za Oojble Takoll jke 3JEKTPONPOBOJHOCTU THIPOKCHIA AMMOHMSL.
PactBoper 0,1M ykcycHou kuciotel U 0,05M ruapokcuaa aMMOHUS UMEIOT OJIMHAKOBYIO
YAEIbHYIO  3JIEKTPOIPOBOAHOCTh. KakoBO COOTHOIIEHHE CTENEHEW IUCCOLMALMU 3THUX
AJIEKTPOJIUTOB B JaHHBIX pacTBopax? (Urto Oosbiie?).

3anaHus MO0 KOHTPOJIbHOM padote NeS
1. 3anumwure ypaBHenue HepHcra ans norennuana anekrpoaa I-ro pona. Ot yero 3aBUCHT

BEJIMYMHA U 3HaK NOTEHLIMAA TaKoro AJIeKTpoaa’?

2. K xakoMmy THIly OTHOCHUTCA [aHHBIH TaJIbBAaHUYCCKUN OJIEMEHT (XMMHUYECKUH,
KOHIIGHTPALMOHHBIN, C MepeHocoM, Oe3 mepeHoca)? Hamuimmre ypaBHEHUE peakIUH,
MIPOTEKAIOIIEH B JAHHOM 3JIEMEHTE.

Pt | Hg-Zn@vamrawa) | Z0SOs | Zn-Hgwamrava) Pt

aj a
3. Ilo cnpaBOYHBIM [aHHBIM O CTaHJAPTHBIX WIEKTPOJHBIX IOTEHLMANIAX BBIYUCINTE

crannaptayto J/1C snemenra u npousBegeHue pactsopumoctu npu 298 K s AgBr.

4. Ilonp3ysce cIpaBOYHBIMU JaHHBIMU, paccuuTaiite JC raapBaHUYECKOrO JIEMEHTA IIPU
298 K, cocTosAlero W3 NPUBEACHHBIX JJIEKTPOJOB. MOJAIBHBIE KOHUEHTPALMU
3JIEKTPOJIUTOB B AJIEKTPOAAX m; U m,. VIoHHbIe KO3(PUIUEHTH! aKTUBHOCTU BBIYMCIIUTE
[0 ypaBHEHHMIO NepBoro npubmwkeHus teopuu Jlebas-Xiokkens. CocTaBbTe cxemy
rajlbBAHUYECKOT0 JIEMEHTA, COCTOSIIIIETO U3 YKAa3aHHBIX AIEKTPOIOB.
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Dnextpon [ my Onextpon 11 m;
KCl | AgCl | Ag 0,005 ZnSO0s| Zn 0,002

5. CocTaBbTe YCIOBHYIO 3alIUCh T'aJIbBAHMYECKOTO JI€MEHTa 0€3 JKUAKOCTHBIX COeAMHEHHM
(«6e3 mepenocay), B koropoM nipu T = 298 K camonpoun3BosibHO mipoTekaeT peakuus Pb
+ HgCl, = PbCl, + 2Hg. Beiuuciure crangaptayio JI/IC  snemenra,
TEPMOJMHAMHUYECKYIO0 KOHCTaHTy paBHOBecus K,, peakiuu.

3anaHust MO0 KOHTPOJIbHOM padoTe Ne6

I. 3aBucUT M OT HCXOJHBIX KOHUEHTPALMI pEarupyroIMX BeEIIECTB MEPUOL
MOJIyNIpEBpallleHns JUIsl peakluu BTOporo mnopsaka. IlpuBenure Mmarematndeckoe
BBIpa)KEHHE [Tl ClTyyasi, KOTJja HauyalbHble KOHIIEHTPAIH PEareHTOB PaBHBI.

2. Kakumu JaHHBIMM HaJO pacroiaratb i pacdyeTa MaKCHUMalbHO BO3MOXKHOTO
KOJIMYECTBA IPOMEXYTOYHOI'O BEIIECTBA B TIOCJIENOBATEIbHON peakuu MepBOro

nopsiika Ak, B K, C'9 Kak 3apucur BbIcOTa MaKCUMyMa KpHUBOH cp=f (T) oT

k/
OTHOIIIEHUS KOHCTAHT ky ?

3. JIis HEKOTOPO# peakIUy MOJyUCHBI CCAYIONINE SKCIIEPUMEHTAIIbHBIC TaHHbBIC:
c 0,02 0,04 0,06 0,08
0, Monv/n

Ty 6,3 6,3 6,3 6,3
/2 , MUH

Mo:KHO JIH clienaTh BBIBOJI O MOopsAKE JaHHOM peaKI_II/II/I?

4. Peakuus TepMHUECKOIO pa3jiOXKEeHHs 3TaHa fABISETCS peakuueil mepsoro nopsnaka. [Ipu
0 -5 -1 0

550 C koHCTaHTa CKOpPOCTH peakUMH paBHA 2,510 “c , a ompu 630 C .

141,5107°¢ ! i i

) . Paccuuraiite 2Heprur0 aKkTUBAUMM M  NPEAIKCIIOHEHIUAIBHBIN

MHOJKUTENb YPaBHEHUsI AppeHuyca.
H,0O
5. Ilpm cMemeHun paBHBIX OOBEMOB IOJYMOJISIPHBIX pacTBOpOB ~ 22 W HCOH ,

B3aHMOEHCTE H,0,+HCHO=HCOOH+H,0 20

VIOIUX [0 YPAaBHEHUIO gyepes 20 mun.
[IpopearupoBasio 80% MCXOMHBIX BemecTB (peakius 2-ro nopsaka). CKOJIBKO BpeMEHU
noTpedyeTcst Ui TOro, YTOOBI peakius MpoIjia Ha Ty K€ TIyOuHY, €CIH PacTBOPHI
UCXOJHBIX pEareHTOB pa30aBUTh BJIBOE, & 3aTE€M CMeIlaTh?

3anaHust MO0 KOHTPOJIbHOM padote Ne7

1. Kakue peakuuu Ha3bIBatOTCs LENHbIMU? JlaliTe onpeneneHne U Ha30BUTE OCHOBHBIE CTaauu

LIEMTHOTO TIpolLiecca.

2. Yro mpencraBiser coO0l aKTUBHUPOBAHHBIM KOMIUJIEKC M Y€M OH OTJIMYAETCS OT aKTHUBHBIX

MOJIeKyJ1?

3. Jlna paznoxkenus nepokcuga ROOR B pactBopurene SH mnpeamosnaraercs ciemyromas

MOCJIEI0BATENIbHOCTh PEAKIINN:

1) ROOR — 2RO- (ki)
2)RO- + SH — ROH + S- (k2)
3) S- + ROOR — SOR + RO- (ks)
4)2S8- — S, (ks)
HOJ’IBSYSICI) METOAOM CTaHI/IOHapHBIX KOHHCHTpaHHfI, BBIBCIUTC KHHCTUYCCKOC ypaBHeHI/Ie JUJISL

—d|ROOR]

dt
4. IlpensKcrOHEHIMAIBHBIM MHOKUTEIb MOHOMOJIEKYJISIPHOTO Ppa3fIOKEHUs AualeTuia IMpU
285 °C pasen 8,0-10" ¢™'. BoiunciiuTe SHTPOIMIO aKTUBALIMK 3TOM peakiuu. TpaHCMUCCHOHHBIN
MHO’KUTENb IPUMHUTE PABHBIM €UHUIIE.

CKOPOCTH pPa3JI0KCHUA ICPOKCUA
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3.1.2. MeTtoanueckue MaTepHabl, ONpeAe/sOlNde MPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTM B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH

KonTtpoubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTABJIEHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHMs, CaMOCTOsATeNIbHOE 00001IeHne MaTepuana. M3noxeHue marepuana
0e3 (paKTUIECKUX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOrJa cOOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYUIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremeopumenbHoy CTaBUTCS, €cClId OOydYaloIIUHCS OCBOMWJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAYy aHAIU30M,
apryMeHTalue 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HE OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JIS1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluu
3.2.1. Kpurepum ouleHKH pe3yJabTaTOB 00yUeHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHMS
OLICHHBAHMA o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTHYHO, TIOCIIEAOBATEIFHO M TPAMOTHO €T0 H3JIaraeT, ONHUPasich Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEPaTyphl,

- Ha OCHOBE CHCTCMHBIX HAYYHBIX 3HAHUH JeiTaeT KBATHU(QHUIMPOBAHHEIC
BBIBOJIbI M 00001IEHNs], CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
Ymeer: - oOydJaromuiics yMeeT CcaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npodeCCHOHANBHBIC  3aJa4ll WM  3aJaHWs, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO M3JIaraTh CBOE PEIIeHHE, MCIIONB3YS
HAYYHBIC [TOHATHS, CChUIAsiCh HA HOPMATHBHYIO 0a3y.

Brnaneer: - 00ydvaromuiicsl BIaJAeeT palMoOHAIBHBIMA METOJaMH (C HCIIOJIb30BaHHEM
paIMOHATBHBIX METOAUK) PEIICHUS CIOXKHBIX MPO(PECCHOHANBHBIX 3a/1ad,
MPE/ICTaBICHHBIX JICTOBBIMH UTPAaMH, KeHCaMHt | T.J1.;

[Ipu pemerny IpoIEMOHCTPHUPOBAI HABBIKA

- BBIJICJICHUS TJIaBHOTO,

- CBS3KOW TEOPETHUYCCKUX MOJOKECHHH C TpeOOBAaHWSIMH PYKOBOMISIINX
JIOKYMEHTOB,

- N3JI0’KEHMS MBICTIEH B JIOTHYECKOW I1OCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTEIIFHOTO aHaju3a (haKThl, COOBITHIA, SIBICHUH, POLIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIO 3Haer: - o0yuvaromuiicsi TBEpAO YCBOWJI MaTepual, JOCTATOYHO TPAMOTHO €ro
M3Jaraer, OMUpasch Ha 3HAHUS OCHOBHOHM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHsercs B (OPMYNHPOBAHUHM KBaTU(HUIWPOBAHHBIX BHIBOIOB M
00001IIeHNI, oOmepupyeT KaTeropusiMH W TMOHATHSAME, HO HE Bcernaa
MIPAaBWIBHO WX BEPU(HUIIUPYET.

Ywmeer: - 00yYalOIIHIiCsl yMEET CaMOCTOSTELHO 1 B OCHOBHOM NPABUIILHO PEIIaTh
yueOHO-IpoecCHOHANIbHBIE 3a/la4d WM 33/1aHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JaraTh CBOE pEILICHHE, HE B
MOJHOM MEpPE HCHOJB3Yys HAYYHBLIC NOHATHUA U CCHUIKKM Ha HOPMATUBHYIO
0asy.

Brnaneer: - O0ydJaroumiics B IEJIOM BIAJCET PAlMOHATGHBIMA METOAAMH PEIICHHUS
CJIOKHBIX TTPO(PECCHOHATBHBIX 3a/1a4, PECTABICHHBIX JISIOBEIMU UTPaMH,
KelicaMu U T.1.;

[lpn pemeHHH CMOr NPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
rIIyOMHHOCTh HaBBIKOB,
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- BBIZICJICHHS TJIaBHOTO,

- U3JIOJKEHHS MBICJIEH B JIOTMYECKOM IMOCIIEI0BATEILHOCTH,

- CBS3KH TEOPETHYCCKHUX IMOJOXKCHUNH C TPEOOBAHHAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTEIBHOTO aHanu3a (aKkThl, COOBITHH, SBICHUMN, MPOIECCOB B HX
B3aMMOCBSI3U U JUAJIEKTHYECKOM Pa3BUTHH.

YIAOBJIETBO- 3HaerT: - 00y4aroIuiicss OpUEHTUPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
PUTEJIBHO H3JI0’KEHUU,

- IIOKa3bIBAET HEJOCTATOYHOCTH 3HAHMN OCHOBHOM M JOMIOJIHHUTEIBLHON
JIUTEPaTyPBI;

- c1abo apryMEeHTHPYeT Hay4HbIE ITOJI0KEHHS;

- IPAaKTHYECKH HE CITOCOOCH CPOPMYINPOBATh BEIBOIBI M 0000IICHHS;

- YaCTHYHO BJIaJICET CUCTEMOM MOHSATHH.

VYmeer: - o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-Tpo(decCHOHAIBHYIO
3ajjayy WM 3aJlaHKe, HO JIONYCKaeT OIMIMOKH, c1ab0 apryMEHTHPYET CBOE
peICHUEC, HEAOCTATOYHO HCIIOJB3YCT HAYUYHBIC IOHATUA U PYKOBOIALIME
JOKYMEHTBI.

Brnaneer: - oOydaromuiicss BiIafeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pelIeHns]  CIOXKHBIX  NMPOQECCHOHAIBHBIX  3ajad, IPEACTaBICHHBIX
JIeTIOBBIMH UTPaMH, KeHcaMu U T.J1.;

IIpu pemieHny NpoOAEMOHCTPUPOBAI HEAOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- N3JI0’KE€HHS MBICIIEH B JIOTHYECKON ITOCIIEI0BATEIBHOCTH,

- CBSA3KH TEOPETHYECKHUX IMOJOXKEHUH ¢ TpeOOBaHMAMHU PYKOBOISIINX
JOKyMEHTOB,

- CaMOCTOSTENIFHOTO aHaIu3a (aKThl, COOBITHIH, SIBICHMUI, IPOIIECCOB B MX
B3aUMOCBSI3H M TUAJIEKTHUECKOM Pa3BHTHH.

HEYJOBJIETBO- 3HaerT: - o0yyaronuicst He yCBOMJI 3HAUNTEIbHON YacTH MaTepHaa;
PUTEJIBHO - HE MOXXET apryMEHTHPOBATh HAy4YHbBIE [TOJI0KEHHUS,

- He GOpPMYITHPYET KBATU(DHUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIAJCET CUCTEMOM OHATHUH.

Ymeer: oOyJaromuiicss He MOKa3aJl YMEHHE pemaTh y4eOHO-IpodecCHOHATBHYIO
3314y WIX 3a/IaHHE.
Brnaneer: HE BBINTOJHEHB! TPEOOBaHMS, NMPEIABSIBISIEMbIE K HaBbIKaM, OLCHUBAEMBIM

KYOOBJICTBOPHUTCIILHO».

3.2.2. KoHTpoJibHBIE 3a1aHUsl H/WJIM MHbIe MaTepHabl 1Jisl IPOBeJeHUs NMPOMEKYTOYHOH
aTTecTaluu
Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1.

IlepBbIif 3akOH TepMOIUHAMHUKH, (DOPMYJIHUPOBKM M MaTeMaTHUECKOE BBIPAKEHHE.
BuyTpennss sHeprus cuctembl. Teruora u pabora kKak (GOpMbI mepenayd SHEPrHu.
IlepBblil 3aKOH TEPMOJUHAMHMKM MPUMEHUTEIBHO K H30TEPMHUYECKOMY, M300apHOMY U
MU30XOPHOMY IIPOLIECCAM.

TennmoeMkocTh HjeanbHOro rasza. MzoxopHas u n300apHas MOJISIpHbIE TEIUIOEMKOCTH.
CBs13p MEXIy HUMH Ui MICATBHOTO ra3a. 3aBUCUMOCTh W300apHOH TEIJIOEMKOCTH OT
TEMIIEPATYPBI U arperaTHOro COCTOSIHUS BEILIECTBA.

Tepmoxumus. TermoBsie 3pPEeKTHI XUMHUECKUX pEaKLUil MPH MOCTOSIHHOM JaBJICHUH U
nocTostHHOM oobeMe. 3akoH ['ecca. Caenctus u3 3akoHa ['ecca. CtaHnapTHbIE TEIUIOTHI
cropanust U oOpa3oBaHHs. CBSI3b TEIUIOBBIX A(PPEKTOB XUMHUECKUX PpEAKIUH MpU
MIOCTOSIHHOM JIaBJIEHUU U IOCTOSTHHOM oObeMe. VX Hcrosib30BaHHME s HaXOXKACHUS
TETUIOBBIX AP (PEKTOB XMMUYECKHUX peakiuid. [IpomsmmocTpupyiiTe Ha MPOU3BOIEHOM
IIpUMepe.

BeBog wu amanu3 ypaBHeHuss Kupxroda. HMcmonmp3oBanue HHTErpalibHBIX (HopMm
yYpaBHEHMs JUIsl BBIYMCICHHS TEIUIOBBIX 3()()EKTOB XMMHUYECKHUX IPOLIECCOB IPH
3aJJaHHOM TeMIepaType.

Bropoe Hauano TepMOAMHAMUKHI. DHTPOIIHSI, €€ OCHOBHBIE CBOMCTBA. BBIBOJ BBIpa)KEHUS
1T ToNTHOTO MU depeHnmana SHTponuu. Pacyer n3MeHeHHs SHTPONHHU B MPOLECCax C
y4acTHEM MJEaIbHOIO Ta3a. 3aBUCHUMOCTb DJHTPONHMU OT IIapaMETPOB COCTOSHUS.
N3meneHne SHTPOINHU B NIPOLECCE CMELICHUS UACAIBHBIX I'a30B.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

3aBHCHUMOCTB SHTPOIMHU BEILIECTBA OT TemIeparypsl. M300pazure cxemaTHuecku rpaduk
3TOW 3aBUCHUMOCTh B TEMIIEpaTypHOM HMHTEpBaJe, BKIIIOUAIOLIEM B ceOsl TeMIiepaTypbl
IUIaBJICHUS U KUMEHHUs BemlecTBa. ['paduueckuii 1 aHAIMTHUECKUH pacueT abCOIIOTHOM
SHTPOIMHH.

CaMoOnpoM3BONIBHBIE W HECAMOIPOM3BOJIBHBIE  Ipolecchl.  BTopoe  Hauano
TEPMOJMHAMHUKH. MareMaTndeckoe BbIpaKEHHE 2-T0 3aKOHa TEPMOJWHAMUKU B
M30IIMpOBaHHON  cucteme. M300pa3uTe  xapakTep H3MEHEHHMs  OHTPONHUU B
CaMOIIPOU3BOJILHOM Tpoliecce, MPOTEKAIOIIEM B U30JIMPOBAHHOM CHUCTEME.
Oo6wenunennoe ypasHenue | u Il 3akonoB TepmoauHamuku. DHeprust [m66ca u sneprus
I'enpMrommIa, cBoOiiCTBA.

BeiBog BbeIpakeHust i nonHoro nudgepennmana sHeprun [mb6ca. 3aBucHMOCTh
sHeprun ['ub0ca ot AaBiIeHUs U TEMIIEPaTyPh.

BriBoJ BhIpaxkeHus 171 mojHOro nuddepenuana sHepruu I enpmronbua. 3aBUCUMOCTb
sHepruu ['enbMrosnplia oT TeMIepaTypsl 1 o0bema.

PaBHOBECHBIN BBIXOJ XMMHYECKOH peakuuu. Brlpasute B 00mEeM BHUAE KOHCTAaHTY

K .
PaBHOBCCHUA P 1JIs1 peakMK 4Ye€pe3 paBHOBECHOE KOJIMYECTBO MOJIEM aMMHaKa, paBHOE
X, " 06mee JaBJICHHUC B CUCTCMC P, CCJIN Ui MPOBCACHUA PCAKIINN UCXOJHBIC BCUICCTBA
B34THI B CTCXHUOMETPHUICCKHUX KOJIMYCCTBAX.
TepMOHHHaMquCKaH U OMIIMPUYICCKAad KOHCTAHTbI XUMHUYCCKOI'O PABHOBCCHA. MeTtoapl

pacuera KOHCTaHTbI pAaBHOBECHUS TIPU T#298 K.

Bnusiaue oOmiero naBieHUS M NPUMECH HHEPTHOTO Tra3a Ha PaBHOBECHBIH BBIXO[
MPOJYKTOB peakiuu. PaccMoTpuTe Ha MpOU3BOJIILHOM MpUMeEpe razoazHoil peakiuu.
BnusHue TemmepaTypbl Ha XMMHYECKOE paBHOBeEcHE. BbBIBOA M aHanu3 ypaBHEHUS
n3o06apel Bant-I'odda. [IpubnmxeHHoe M yTOUHEHHOE WHTETPUPOBAHUE YpPaBHEHMS.
[IpuBenure mnpuMep XUMHYECKOM pEakLUMH, i1 KOTOPOM KOHCTaHTa pPaBHOBECHS
Bo3pactaeT (yObIBaeT) C yBeIMUEHUEM TEMITepaTypHhI.

OCOOCHHOCTH XMMHUYECKOTO pAaBHOBECHs B TETEPOreHHBIX cucrteMax. IIpumepsl
BBIPQKEHUSI KOHCTAHTHI XHMHYECKOTO paBHOBECUS I TEeTEPOTEHHBIX pPEaKIHil.
Bnusinue naBneHus u 100aBOK MHEPTHOTO ra3a Ha CABUI XUMHUECKOTO PABHOBECHSL.
Omnpenenenyue CpeHEro M HCTUHHOTO TEMIOBOro 3¢ @deKkTa XUMHUYECKOM peakiuHu Ha
OCHOBAaHUM 3KCIEPUMEHTAJIBHBIX JAaHHBIX O 3aBUCUMOCTH KOHCTaHTBI PaBHOBECUS OT
TeMIeparypbl. AHATUTHYECKHUE U TpaduyecKue METObI.

da3oBble mepexop! nepBoro poga. OCHOBHbIE MOHATHS: (a3a, COCTaBIAIOLIEE CUCTEMY
BEIIIECTBO, HE3aBUCUMBIM KOMIIOHEHT, YUCJIO cTeneHel cBoOobl. [IpaBuno ¢ga3 ['mbOca.
da3zoBas quarpaMma OJHOKOMIIOHEHTHOW CHCTEMBI, ONMCAHUE KPUBBIX M XapaKTEPHBIX
Touek auarpammsbl. [lpuMenenue mpasmina (a3 xk guarpamme. Kakoe MakcumanabHOE
qucio a3 MOXKET HaXOIUThCSI B PABHOBECHH B OJTHOKOMIIOHEHTHOM cucteme?

@da30BbIE PABHOBECUS B OJJHOKOMIIOHEHTHOM cHcTeMe. J(narpamma COCTOSHHSI C TPOHHOM
TOouKOi. Onrcanue KpUBBIX M XapaKTEpHBIX ToUeK Ha nuarpamme. [Ipasuiio ¢a3 ['nb6ca.
Wnrerpanbubie ¢opmbl ypaBHenust Kianelipona-Knaysuyca. IlpuBenute ypaBHEHUS,
BBIPA)XAIOLINE 3aBHCUMOCTh JaBJICHHUs HACBIIICHHOTO Iapa HaJ >XUIKOW (a3oit ot

TEMIIePaTyPhl TIPH YCIOBUSIX: a) AH#f(T| ,6) Ac=Aa+AeT  Kaxomy u3 mpuBeneHHbIX

BBIIIE YCJIOBUI OTBEYAET JIMHEWHAsl 3aBUCHMOCTb B KOOpJAMHATAX In P :f (1/ T)? ITap
CUMTATh UCATIBHBIM I'a30M.

Jlaiite omnpeneneHue TEMIEPAaTypbl KWUIEHUS SKMIKOCTH. 3aBHUCHUMOCTb TEIUIOTHI
UCTapeHust OoT TeMmepaTrypsl. ['paduyeckoe MpeacTaBiICHHE YKAa3aHHOM 3aBHCHUMOCTH.
Vkaxure o00NacTh TeMIeparyp, Ui KOTOPOW MOMKHO TIpeHeOpeub BIUSHHEM
TEMIIEPATYPHI HA TEIUIOTY UCIAPEHHUS.

JluarpaMmbl KUNEHUS OHHApHBIX CHUCTEM C TIOJIHOM B3aMMHOM pPacTBOPUMOCTHIO
KOMITOHEHTOB. 3akoHbl ['mb6ca-KonoBamoBa. Ilpumenenwe mpaBuna (a3 K
UCCIIEIOBAaHUIO IUarpaMM KHUIIEHUS.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

PaBHOBecue “xuakocTb-nap” B JIBYXKOMIIOHEHTHBIX cUcTeMax. /luarpammsl ““naBieHue-
cocTaB”, ‘“‘remmeparypa-cocTaB’, ‘“cOCTaB mapa-CocTaB KHUJIKOCTH Uil CUCTEM C
MI0JIO)KUTEIBHBIMU OTKJIOHEHUSIMU OT 3aKOoHa Payiis.

JlnarpaMma  COCTOSIHMSL ~ JIBYXKOMIIOHEHTHOM  cuctembl A-B  xapakrtepusyercs
MUHUMYMOM Ha KpHUBOH «TeMIleparypa-coctaB». KommoHeHT A sdABiseTcs MeHee
JIeTy4nM, 4eM BemlecTBo B. Onuncanne MWHANW U MOJEH quarpaMMbl. Y KQ)KUTE COCTaBbI
JUCTWILIATA U KyOOBOTO OCTaTKa NpU PEKTUPHUKAIMM KUIKOM CMecH, C OOJbIIUM
(MeHbIIUM) cofiepKaHHEeM KOMIIOHEHTa A 10 CPaBHEHHIO C a3€0TPOITHOM CMEChIO.
OCHOBBI pa3fiefieHus >KUAKHX OWHApHBIX CMecei MEeperoHKoil M peKTU(HUKAIHEH.
Bo3MOXHO 1M IBYXKOMIIOHEHTHYIO CHUCTEMY, XApPAaKTEPU3YIOUIYIOCS HAINYUEM
azeoTpomna (CocTaB HE COBIAAAET C a3€0TPOIHBIM), Pa3I€IUTh HA YUCTbIE KOMIIOHEHTHI?
[IpuBenuTe nosicieHue.

[TapumaneHbple MOJIIpHbIE CBOWCTBa (BEMMYMHBI) KOMIIOHEHTOB pactBopa.  CBs3b
MaplUUaJbHBIX MOJIIPHBIX CBOMCTB C OONIMM CBOMCTBOM W COCTaBOM CHCTEMBI.
VYpasaenust [ m66ca-/{rorema.

WNneansupie pactBopel. CpoiicTBa. (DyHKIMM CMeHmIeHWs. YpaBHEHMs I pacyera
sHepruu ['mG6ca u >HTANBIIUU CMEIIEHUS NMPpU 00pa30BaHUU HJCATBHBIX PACTBOPOB M3
YHCTBIX KOMIIOHEHTOB. [IpuBeaute mpumepsl CUCTEM, MPEACTABIAIONIUX MPAKTHUYECKU
ujieaIbHbII pacTBOp B XKUIKOM (asze.

AKTHUBHOCTb, KO3()(UIIMEHT aKTUBHOCTH KOMIIOHEHTa pacTBOpa. DKCIEPUMEHTaJIbHOE
ornpenesneHue Kod(UIeHTa aKTUBHOCTH KOMIIOHEHTa PacTBOpa MO BEJIMUYUHE JaBJICHUS
€r0 HaCBIIIEHHOTO Mapa.

[IpenensHO pa3zbaBiieHHBIE pacTBOPHL. 3akoHbl Payns u I'eHpH, UX NPUMEHUMOCTb IS
ONMCaHMs 3aBUCUMOCTH JAaBJIEHUS HACBIIIEHHOTO ITapa OT COCTaBa pacTBOpa. Y paBHEHUS
JUIL XMMHYECKOI0 IOTEHIMaa paCTBOPUTEIIS U PaCTBOPEHHOT'O BEIIECTBA.

OcMmoc, ocmMoTnueckoe naBiaeHue. [IpHumHBI, BBI3BIBAIOIIME IEPEXOJ PaCTBOPUTENS
yepe3 IMONYNPOHULAEMYIO IIEPErOpOAKY. YPaBHEHHUE, CBS3BIBAIOIIEE OCMOTHYECKOE
JABJICHUE C KOHIEHTpaluen pactBopa. OnpeneseHus MOJSIPHOU MacChl PaCTBOPEHHOTO
BEIIECTBA 10 JAHHBIM U3MEPEHUSI OCMOTUYECKOTO JaBICHHUS.

KonnuraruBHble CBONCTBA pacTBOPOB HEJIETyYMX BEIIECTB B JIETy4YEM pPacCTBOPHTEIIE.
D0yIMOCKONIMYECKMA M KPUOCKOMHMYECKUH METO/bl OMNpeeNieHHs] MOJSPHONH Macchl
PacTBOPEHHOI'O BEIIECTBA.

PacTBOpBI CHIIBHBIX 3JEKTpoUTOB. OCHOBHBIE MOJIOKeHUsT Teopun JleOGas-XroKKens.
3aBUCUMOCTb CPETHET0 HOHHOTO KO3 PUIIMEHTa aKTUBHOCTU OT MOHHOM CHIIBI pacTBOpa
B pa30aBJICHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPAX CUIIBHBIX HJIEKTPOJIUTOB.
3aBUCHMOCTb  3JIEKTPONPOBOJHOCTH  PACTBOPOB  CHJIBHBIX  JJIEKTPOJUTOB  OT
KOHIIGHTpAaLUH. OIEKTPOOPEeTUYECKU M  pelakCaloHHBIH 3(QQEKThl CHIKEHUS
ANIEKTPONPOBOIHOCTH. B KakuX ombITaXx MOATBEPKIACTCS HATMYKME WIIM OTCYTCTBUE ITHX
3P HEKTOB TOPMOKEHHUS?

PacTBOpbI CHIIBHBIX 3J€KTPOIUTOB. OCHOBHBIE MOJOXKEHUS Teopuu JleOasi- XIoKKes.
3aBHCHUMOCTB CPEHETO MOHHOTO KO3(P(PUIIMEHTa aKTUBHOCTU OT MOHHOM CHJIBI pacTBOpPa
B pa30aBIIEHHBIX U KOHIIEHTPUPOBAHHBIX PACTBOPAX CHJIBHBIX AJIEKTPOJIUTOB.

Nonnast cuna pactBopa. BiMsHHE NOCTOPOHHMX JJIEKTPOJUTOB HAa CPEIHUN HOHHBIN
KO3 (UIIMEHT aKTUBHOCTU JAHHOTO CHJIBHOTO 3JieKTpoiuTa. [IpaBmio MOHHOM cHIIBI
pactBopa Jlptouca-Pennana, 061actb €ro npUMEHUMOCTH.

MounsipHass W yaenbHas DJIEKTPUYECKUE IPOBOJUMOCTH PACTBOPOB AJIEKTPOJIMUTOB,
MOHSTHE, €AUHULIBI U3MEPEHUSI.

3aBUCHMOCTb MOJSIDHOM M YAEIBHOW 3JIEKTPONPOBOJHOCTEM OT KOHLEHTpaluH,
Temrepatypsl W HpupoAsl  pactBoputens. OObBICHUTE XapakTep yKa3aHHbBIX
3aBUCHUMOCTEH JIIsl cIaObIX U CHIIBHBIX JIEKTPOJIUTOB.

PacTtBOpbI ca0Obix 371eKTpoauToB. OCHOBHBIE MOJIOKEHHUS Teopuu AppeHuyca. BeiBoa u
aHanu3 3aKoHa pas3BefeHus OcTBanpaa A AJIEKTPOJINTA BAJIGHTHOTO Thna 1:1.

18



38.

39.

40.

41.
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

BnusiHue KOHLEHTpalMM M TeMIepaTrypbl Ha KOHCTAHTY JMCCOLMAIMM M CTENeHb
JUCCOLUAIMN CIa0bIX 3JIEKTPOJIUTOB. 3aBHUCHUMOCThH 3JIEKTPONPOBOAHOCTH PacTBOPOB
CJIa0BbIX AJIEKTPOIIUTOB OT KOHIICHTPALIUH.

MonsipHast U yjaenbHas 5SJEKTPUYECKHE MPOBOIUMOCTH PACTBOPOB AIIEKTPOJIUTOB,
MOHATHE,  €AVHMIBI  M3MEpPEHMs.  3aBUCUMOCTb  MOJIIDHOM M yAEIbHOU
AJIEKTPONPOBOIHOCTEH OT KOHLIEHTPALIUU U TPUPOJIBI PACTBOPUTEIIS.

[lpuBenuTe aHAIMTHYECKUWE BBIpAKEHUS JBYX 3akoHOB Kombpaymia: ypaBHEHHS

KBaJpaTHOTO KOPHS, A=f (\/C), Y 3aKOHA HE3aBUCHUMOTO ABUXKEHUS MOHOB. JIJsi Kakux
ANIEKTPONIUTOB (Ca0bIX WM CHJIBHBIX) M TpPH KaKUX YCJIOBUSAX CIPABEIJIUBBI 3TU
BBIpAKEHUS?

Knaccudukanus raapBaHUYeCKUX JIEMEHTOB. XUMHUYECKUE TajbBaHUUECKHE 3JI€MEHTHI,
MOHSITUE U IPUMEDBI.

Hopmanbnbiii 35emeHT BecToHa: ycTpOHCTBO 3JIEMEHTA, SJEKTPOJHBIEC IMOJypEeakilvu,
ypaBHEHHE CaMONpPOM3BOJBHOW peakuuu, ypaBHeHue HepHcra, obmactu ero
MIPUMEHEHUS.

Konuentpanuonssle nenu. YpaBHeHue HepHcTa A KOHIEHTPALMOHHOTO 3JIEMEHTA,
COCTABJICHHOT'O U3 JBYX aMaJIblaMHBIX AJIEKTPOIOB.

3aBucumocts OJIC OT aKTMBHOCTEH YYaCTHUKOB 3JIEKTPOXMMHUYECKOH pEaKIUH,
MPOTEKAIOIIEH B TAJIbBAHUYECKOM 3JieMeHTe. BbiBoa u aHanu3 ypaBHenust HepHcera.
Onement [lanuang-SIkoOu: yCTpOHCTBO 3JEMEHTA, AJIEKTPOIHBIE IOIYpPEaKIHH,
ypaBHEHUE CaMOINPOU3BOJIBLHON peakiuu, ypaBHeHrue HepHera.

Konuentpanuonssle nenu. YpaBHeHue HepHcTa A KOHIIEHTPALMOHHOTO 3JIEMEHTA,
COCTABJICHHOT'O M3 JABYX aMaJIblaMHBIX AJIEKTPOIOB.

Knaccudukarus snextponoB. ['a3o0Bble 37eKTpoabl onpezaeneHue, npumepsl. BoiBoa u
aHaJIM3 YPABHEHUH, BBIPAKAIOIMIMX 3aBUCUMOCTh MOTEHIMAIA BOJOPOJHOTO U XJIOPHOTO
AJIEKTPOAOB OT aKTUBHOCTH MOHOB M JaBiieHHs ra3a. Cxema u o01acTh NMPUMEHEHUS
BOJOPOJHOTO 3JIEKTPOAA.

Knaccudukanuss »51eKTpofoB. DIEKTpOAbl BTOPOTO poOJa, ONpEIeSieHHE MPUMEpHI.
3anuiuTe 3JIEKTPOAHYIO peakiuio U ypaBHeHue HepHcTa /17151 BBIOpPaHHOTO 3JIEKTPO/Ia.
BnusHre KOHUEHTpAalMM MOTEHUHAIONPEACIAIOIMX HWOHOB, pH M HOHHON CHIIbI
pacTBOopa Ha NOTEHIMaN »3JieKTpona. KamomenbHBIA AIEKTPOJ: CXema »3JIEKTPOAa,
AJIEKTPOHBIE MOJTypEaKIH, IPUTOTOBICHNE, 00JIACTh TPUMEHEHHUS.

Knaccudukanus  snektponoB.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  DJIEKTPOJIBI:
OIIpE/ICNICHUE, TPUMEPHI, 3JIEKTPOJAHBIE MOJypeakuuU. BbIBOA M aHanu3 ypaBHEHUS
HepHcTa a1 371€KTpo10B JAaHHOTO TUHA.

XUHTUAPOHHBIM  BJEKTPOJ:  CXEMa  JJEKTPOAd,  AJIEKTPOAHBIE  MOJIypeaklu,
MIPUTOTOBJIEHUE, 00JIACTh MPUMEHEHUSI.

BbeiBog W aHanu3 MHTErpayibHOW (OPMBI KMHETHYECKOTO YpaBHEHHS HeoOpaTuMoin
romMoreHHo# peakiuu 0-ro mopsaka. M3o0pa3ure cxeMaTHYeCKH KHHETHUYECKUE KPUBBIE
JUIL UCXOAHOIO BEIIECTBA M NMPOAYKTAa PEaKLMU, a TAK)KE MPUBEIUTE MAaTEMaTHUECKHUE
BBIPQ)KECHUS, OINHKCHIBAIOIIME XOJ 3TUX KPHUBBIX. BbIBeINTE BBIpaKEHHE JUJII BPEMEHU
II0JIyIPEBpAILEHUs] HCXOAHOIO BELIECTBA.

BriBog w ananu3 wuHTErpasibHOW (HOpPMBI KMHETHYECKOTO YpaBHEHHS HEO0OpaTHMOun
TOMOTeHHOH peakimu 1-ro mopsaka. M300pa3ute cxeMaTu4ecku KHHETUYECKHE KPUBBIE
JUISl UICXOJHOTO BEIECTBA U MPOAYKTA PEAKLMH, a TaKKE MPUBEAUTE MATEMATHYECKUE
BBIPQ)XXECHUS], OINMUCHIBAIOIIME XOJ 3TUX KPHUBBIX. BbIBeIWTE BBIpaKEHHE [JII BPEMEHU
MOJIYIIPEBPAILIEHUS UCXOJHOTO BELIECTBA.

HeoOpatumple TOMOTeHHBIE pEakIMu 2-TO TOpsSAKa C pPaBHBIMH HadadbHBIMU
KOHIEHTpAlUsIMHU peareHToB. BriBoa MHTErpaibHO (OpMBI KHHETHUECKOTO YpaBHEHHUS.
Kunernueckas KpHBasi, ypaBHEHUE KMHETUYECKOU KPHUBOM. IIpuBenure
mudpepeHnanTbHYI0 U HHTETPaTbHYI0 (opMbI (0€3 BBIBO/IA) KUHETUYECKOTO ypaBHEHUS
OJIHOCTOPOHHEH TOMOT€HHOW peaKkIuu BTOpPOro mnopsaka «A + B — mnpoaykTei»,
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56.

57.

38.

59.

60.

61.

62.

63.

NpOTEKAloIe TMpH TOCTOSHHBIX TeMmIepaType H o0beMe, €cld KOHLEHTpAaIUH
pearupymomux BemectTs A 1 B B MOMEHT Hauana peakiiuu He paBHBI JpyT IPYTY.

BbiBog W aHanmu3 MHTErpayibHOW (OPMBI KMHETHUYECKOTO YpaBHEHUS HeoOpaTumoin
TOMOTEHHOM peakuuu 3-ro nopsaka. M3o0pa3ute cxeMaTH4eCKH KMHETUYECKHUE KPUBBIE
JUIL UCXOAHOIO BEIIECTBA M NMPOAYKTa PEAKLMU, a TAK)KE NMPUBEIUTE MAaTEMaTHUECKHUE
BBIPQKEHUS, ONMCHIBAIOIINE XOJ ITHUX KPUBBIX. BhIBenuTe BhIpaKeHHE AJII BPEMEHH
IIOJIyTIPEBPAILEHUs] HCXOAHOIO BELIECTBA.

[lapannenbHble peakuuu NEPBOrO MOpAAKA. 3alMIIUTe cucTeMy aud@epeHIuanbHbIX
KMHETUYECKUX YPAaBHEHMUH, OIMCHIBAIOUIYIO [MapaJJICNIbHBIE TOMOTEHHBIE pPEAKINH
nepsoro nopsinka A — B, A — D c xoHcTanTtamu ckopoct k; u k, cooTBeTcTBEHHO.
BbiBog ypaBHEHHH, MO3BOJSIOMIMX IPOBECTH pacyeT KOHCTAaHT CKOPOCTH OOEHX
napajuleNbHBIX peakuuid. Kak MeHseTcss COOTHOIIEHHE MEXIy KOHILEHTPALUIMHU
IIPOAYKTOB PEAKIIUH 110 MEPE €€ MPOTEKAHUS.

[IpuHIMIT HE3aBUCUMOCTH MPOTEKAHUS 3JIEMEHTapHbIX peakiuil. OOpaTUMble peakIuu
NEepBOTO MOpsi/Ka, cucTeMa TuddepeHINaIbHbIX YPaBHEHUH, OMUCHIBAIOIIMX CKOPOCTH
JJIEMEHTapHBIX CTaAUN W IIpolecca B IeJOM. BbIBOI ypaBHEHHWH, IO3BOJISIOMIMX
MIPOBECTH pacyeT KOHCTAHT CKOPOCTH 00enx peakuuid. Bo3Mo)kHbIe BUbI KHHETUYECKHX
KPUBBIX JUIS HCXOJHOTO BEIIECTBA U MPOAYKTa PEAKIIMH B 3aBUCUMOCTH OT COOTHOIICHUS
KOHCTaHT CKOPOCTH IPSAMOM 1 0OpaTHOM peakiuii.

Bnusinue Temmnepatypbl Ha CKOpocTh xumuueckoi peakuuu. [IpaBuino Bant-I'odda.
TemmneparypHblit K03((HUIIMEHT KOHCTAHTBI CKOPOCTH peakuuu (koddp¢uipeHt Bant-
I'odda), xapakTep ero u3BMEHEHHS C TOBBIIIIEHUEM TEMITEPATyPHI.

VYpaBHenue  AppeHumyca. MeToasl  ONpPENENEHHS  DHEPIUUM  aKTHBAlUM U
MpePKCIIOHeHIIMATbHOTO MHOXHUTENS. [lomyunTe BbIpakeHUe, yCTaHABIMBAIOIIEE CBS3b
kodpduuuenta Baur-I'opda c >PpdexTHBHON >Heprueil akTHUBALMKM XUMHUYECKOU
peaxiuu.

W3n0xnuTe OCHOBHBIE NOJIOXKEHHS M dTalbl BbIBOJAA KMHETUYECKOTO YPaBHEHUS TEOpUU
akTuBHBbIX (OuHapHBIX) coyaapenuil (TAC). [IpuBeaure oCHOBHOE ypaBHEHHE TEOpUU
JUIg cilydasl B3aMMOJCHMCTBHS OJMHAKOBBIX MOJIEKYJ M HA30BUTE BXOJSIINE B HETO
BEJIMYMHBI.

KoHcTanTa cKOpoCTH OMMOJIEKYJIIPHON peaKlnu, MPeIdKCIIOHEHIMAIbHBIA MHOXXUTEIb
(dakTop coymapenwii), sHeprusi aktuBanuu. Ctepudeckuii (hakTop, HEOOXOAUMOCTh €T0
BBEJICHUS B KNHETUYECKOE YPABHEHUE TEOPHH.

W3noxure OCHOBHBIE MOJOXKEHHUS TEOPUU IMEPEXOIHOIO COCTOSIHHS, COMPOBOXKAAS HX
COOTBETCTBYIOIIEH  KMHETHMYECKOM  cxemMod.  Ompenenure  CMbICH  TOHATUH
«aKTHUBUPOBAHHBIA  KOMIUIEKC», «KOOpJIWHATa peakluW», «UCTHUHHAs  dHEprus
aKTUBAaLMW», B TEPMUHAX TEOPUU MIEPEXOTHOTO COCTOSIHHUS.

Kunernka MOHOMOJEKYJSIPHBIX peaklUuil B paMKaX TEOPUU AaKTUBHBIX COyIapeHUi.
Cxema JIunnemana. IlosicHuTe, NpU KakMX YCIOBMSX PEAKIMS Pa3JIOKEHUS B Ia30BOM
¢daze npu TEPMUUYECKOM MEXaHU3ME aKTUBALMU MPOTEKAET IO MEePBOMY HOPSAAKY, a IpU
KaKHX — I10 BTOPOMY.

3.2.3. MeToaguyeckre MaTepHabl, ONpeAe/sIlOIMe MPOoUeAYPbl OLEHMBAHUSA 3HAHUIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTAllUH

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20

ITocnemoBaTenbHOCTD BEIOOPKHU Omnpenernena 1o pasnenam

Kpurepnu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINONHEHO 90-100% TecToBBIX 3a1aHui

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» eciu MPaBUIBHO BBINOIHEHO 50-69% TecTOBBIX 3a1aHUH
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJIM4ECTBO 3aJaHUIL 2 Bompoca

20



[TocnenoBarenpbHOCTH BEIOOPKH BOIIpocoB u3 | CiywaifHas
Ka)JIOr0 pas3zena

Kpurepun onenku - TpeOyeMBbIil 00BEM U CTPYKTYpa

- I3TIOXKCHHE MaTeprana 6e3 (pakTHIecKux OmuOoK

- JIOTHKA U3JI0KEHUSI

- CIOJIB30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJbTYypa peUH

- MOI00P MPUMEPOB MX HAYYHOW JIUTEPATYPHI M IPAKTUKU

«5» ecm Tp66OBaHI/ISI K OTBCTY BBINOJHCHBI B ITOJJHOM o0BeMe

«4» ecinun B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I$[ K OTBE€TY, OJHAKO €CThb

HEOOJIbIIME HETOYHOCTH B H3JI0KEHHHI HCEKOTOPBIX BOIPOCOB

«3» ecnu ’I‘p€6OBaHI/IH BBITIOJTHEHBI YaCTUYHO — HC BbIACPIKAH 06’I)CM, €CTh

¢dakTryeckue  OmMOKM, HapylleHa JIOTHKA  M3JI0XKEHHS,
HEJIOCTATOYHO MCIOJIb3YETCsl COOTBETCTBYIONIAs] TEPMUHOJIOTHH

IIpouenypa oneHnBaHMs yMEeHHIl M HABBIKOB (pelleHHe NMPOOJEMHO-AHAJIUTHYECKHX M
NMPAKTHYECKHUX Y4eOHO-NPO(hecCHOHATIBLHBIX 32/1a4)

IIpennaraemoe KOJWYECTBO 3aJaHUN 1
ITociiemoBaTeIbHOCTDh BEIOOPKH CirydaiiHas
Kpurepuu onenku: - BBIJICTICHUC W IOHUMAHUE TIPOOJIEMBI

- yMeHHue 00001aTh, COMOCTABNIATH PAa3IHYHbIC TOUYKH 3PCHHS

- MIOJTHOTA MCTIOIh30BAHMSI HCTOYHHUKOB

- HAJIMYKE aBTOPCKOW MO3ULIMK

- COOTBETCTBHE OTBETA [TOCTABJIIEHHOMY BOIPOCY

- WCIIONIb30BaHHME COIMAJIBHOTO OIbITa, MatepuaioB CMMU,
CTaTUCTHYECKUX JTaHHBIX

- JIOTUYHOCTD U3JI0XKEHUS

- YMEHHE CeNIaTh KBATU(UIIMPOBAHHBIC BEIBOJIBI U 000OIIICHUS C
TOYKH 3PCHUS PEIICHUS MPO(eCCHOHANBHBIX 3314

- YMEHHE IIPUBECTH IIPUMED

- OTopa Ha TEOPETUIECKUE TTOTOKEHHS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMHUHOJIOTHEH

«5» ecm Tp66OBaHI/ISI K OTBCTY BBINOJHCHBI B ITOJJHOM o0BeMe

«4» ecnu B IICJIOM BbIIIOJIHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAaKO €CTb

HeOOJIbIIINE HETOYHOCTH B M3JIOXKEHHHM HEKOTOPBIX BOIIPOCOB.
3arpynusiercss B (OPMYJMPOBaHUM  KBaIH(HUIMPOBAHHBIX
BBLIBOJIOB M 00001IEH i1

«3» ecnu TpeOOBaHMUS BBHITOTHEHBI YaCTHIHO — IIBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHs, OJHAKO Cabo apryMEHTHUPYeT HaydHbIE
TOJIOKEHHS, TPAKTHYECKH HE CIIOCOOCH CaMOCTOSTENHHO
chopMyIHpOBaTh BHIBOJABI M 000OIIEHMS, HE BHIUT CBS3b C
npo(hecCHOHAILHON JICSITEIbHOCTHIO

4. YyeOHO-METOIMYECKOe M MaTepHATbHO-TEXHUUYeCKoe ofecneyeHue AUCUHMIIUHBI
(Moay.Jist)
4.1. DJIeKTpOHHBIE y4eOHbIe U3IaHUS

1.

Kasun, B.H. ®wusuueckas xummus: ydeOHoe mocobue s By3oB/ B. H. Kaswn,
E. M. Ilnuce, A.MW. PycakoB. — 2-e u3n., ucnp. u jomn. — Mocksa : M3natenbcTBo
FOpaiit, 2023. — 182 ¢. — (Bpicmiee oOpazoBanue). — ISBN 978-5-534-11119-4. —
Texcr : snextponHbli // OOpaszoBarenbHas Mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517510.

Kynpsimesa, H. C. ®usnyeckas U KOJJIOMTHAS XUMHS : YYCOHUK M MPAKTUKYM IS
By30B / H. C. Kynpsimesa, JI. I'. bonmgapeBa. — 2-¢ u3z., mepepad. u jgomn. — Mocksa :
WznatensctBo FOpaiit, 2023. — 379 c.— (Bricmiee obOpazoBanue). — ISBN 978-5-
9916-7159-0. — TekcT : anmekTpoHHBIN // OOpa3oBaTenbHas wiargopma KOpaidt [caiT].
— URL: https://urait.ru/bcode/510693.

duznueckas u KoyutouaHas xumusa. B 2 4. Yacte 1. Ousudeckas Xumus : y4eOHUK s
By30B / B. 0. Kontoxos [u ap.] ; mox penakuueii B. FO. Konroxona, K. U. TTonoBa. — 2-
e m31., uctp. u aomn. — Mocksa : M3gatensctBo FOpaiit, 2023. — 259 c¢. — (Bsicmiee
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oOpazoBanue). —  ISBN 978-5-534-06719-4. —  TekcT : OJEKTPOHHBIA  //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515170.
4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHass cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmotexa [DnextpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmamuonnas cuctema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIEC CIIPABOYHbIEC
CHCTEeMBbI

O6yuarommmMcst  obecniedeH J0CcTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuuKiIonequu Ha Axagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoOCTPaHAEMOro IPOrPaMMHOIO
o0ecrnieyeHusl, B TOM YHCJIEe 0T€4eCTBEHHOT0 IPOU3BOJACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuinoxenuid Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecreueHue: CBOOOJHBIC TAaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IIPaBOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoanydeckuil cnpaBoyHuk «Cucrema 'APAHTY),
oGpasosaTenbHas miardopma FOPAUT (Dnexrponnas Guénmorteunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJS) MCIONB3YIOTCS Yy4YeOHbIE ayJUTOPUHU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OOOPYAOBAaHHEM W TEXHUYECKUMHU
cpeAcTBaMU OOYy4YeHHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHHUKOH C BO3MOXXHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
oOecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMAIMOHHO-00pazoBaTenbHyo cpeny PXTY
uM. JI.1. Menneneesa. JlomyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHbIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTsl 000py1OBaAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00y4yeHHs
Y4eOHbIC  ayAMTOpHHM  JUIS  TPOBEACHUS | YueOHAas ayJAuTOpUsS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAHUEM M TEXHUYECKHUMH CPEICTBAMU
00yueHus (MOOMIBHOS MYJIbTUMEIHITHOE 000PY/TIOBAHHUE).

[Tomemnienne st cCaMOCTOATENEHOW PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXHOCTBIO TOJKIIOUEHHS K ceth «MHTepHETY ™|
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

obecrieyeHHEeM JIOCTyma B 3JIEKTPOHHYIO HH(MOPMAIMOHHO-
obpaszoBarensuyto cpeny PXTY um. JI.M. Menneneesa u K
3BC.

* Homep KOHKPETHOW ayAWTOPHH yKa3aH B IpHKa3e o0 ayauTOopHOM (OHAE, paclicaHHM YYeOHBIX 3aHATHH U
pacnucaHuy NPOMEXYTOUHON aTTeCTaluH.
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