Pa6ouas nporpaMmma JucHMIIMHBI (MOAYJIs1) «Pu3uyecKkass XMMHUSI», BKJII0Yasi OLleHOYHbIEe
MaTepHaJIbl

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl
I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
YHuBepcalibHbIE - -
OobmenpodeccroHabHBIC - OIIK-1. CmocobeH HCIOTB30BATH
OCHOBHbBIE OHONIOTHYeCcKHe, (PU3NKO-
XUMHYECKUE, XMMHYECKHE,
MareMaTHYeCcKue METOABI  JUIs
pa3paboTku, WCCIIeTIOBaHUI u
OKCIICPTU3BI JICKapCTBCHHBIX
CpEJICTB, H3rOTOBIICHUS
JICKAPCTBEHHBIX [IPEHapaToB
- OIIK-6. CrnocobeH MOHUMATD
NPUHIUIBL  pabOThI  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHUH U
HCIIOJIB30BaTh UX JJISl PELIEHUs 3a1a4
npodeccroHaIbHOM NeSTelbHOCTH
IIpodeccronabHbIe - -

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTH:KeHHMHA, (POPMHPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIMKATOPAa KOMIETeHIIUU
KOMIIeTeHIIUH KOMIICTeHIIUH
OIIK-1 OIIK-1.2 JleMOHCTpHpYyeT 3HaHHS O (UBMYECKMX M XUMHUYECKUX SIBICHUSX U

mporieccax, CTPOGHHH M CBOMCTBaX paslMYHBIX KJIACCOB XHUMHMUYECKHX
3JIEMEHTOB, COCIMHEHHUH, BEIIECTB U MAaTEPUANIOB, MPUPOJE XUMHIECKON
CBSI3M M MEXAHM3MaX XUMHUYECKHX PEaKIMH, IMPOLECCOB XUMUUIECKON
TEXHOJIOTMM W NPUMEHSET NpH peleHnH 3agad NpodecCHOHATBLHOM
JIESITEIFHOCTH OCHOBHBIE 3aKOHBI M METOIbI (DM3UKH M XHMHH

OIIK-6 OIIK-6.1 [Mpumensier cpeacrTBa COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIs
TIOUCKa, XpaHeHHs1, 00pab0TKH, aHaJIM3a U NPeJICTaBlIeHUs HHPOPMaIHK

1.3. Pe3yabTaThl 00y4eHHs O JUCHUILINHE (MOTYJIIO)
Heap wu3yuyeHuss AUCUMIUVIMHBI (MOAYJSI) — PACKpbITh CMBICI OCHOBHBIX 3aKOHOB,
YHOPaBIAIOMUX XOOAOM XUMHUYCCKOI'0 MpOLECCa, MOKa3aThb O6J13.CTI/I MPUITOKCHUA 3TUX 3aKOHOB U
HAy4YUTh CTYJIEHTa TPaMOTHO TMPUMEHSTh UX NPU PEHICHUH KOHKPETHBIX TEOPETUUYECKUX U
MPaKTUYECKUX 3a7ad, T[OHATb OCHOBHbIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX TPOIIECCOB U POJIb KaTaau3a i XUMHUUECKON TEXHOJIOTUH.
B pesynbrare u3ydeHus: AUCHUILTUHBI (MOAYJISA) 00yYaroUuiics JOmKeH
3HATh:
® OCHOBHBIE 3aKOHBI (DU3MUECKON XHMHUHU, B3aUMOCBSI3b (PHU3UYECKHX U XUMHUYECKUX
XapaKTEepUCTUK MpoIiecca;
® IIyTH ONpeAeNCHUS BAKHEHIINX XapaKTePUCTHK XUMHUYECKOIO paBHOBECHUS (KOHCTAHTHI
paBHOBECHs, PaBHOBECHOI'O BBIXOJA IIPOAYKTA, CTEIEHU IIPEBPALICHUS MCXOIHBIX
BEIIECTB) U BIUSHUS Pa3IUYHbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS;
e TEepPMOJMHAMHYECKOE ONHCAHWE CBOWCTB WJCANbHBIX M HEUJCAIbHBIX PaCTBOPOB,
MoAXOAbI K HAXOXACHUIO MapUraJIbHbIX MOJIAPHBIX BEJIMYHMH KOMIIOHCHTOB paCTBOpA.
® TEOpUIO rAJIbBAHUYECKUX SBIICHUM;
e TEOpUU KUHETUKU, MyTH TEOPETHYECKOrO pacueTa CKOPOCTeH XUMHUYECKHX PEaKIUil u
OrpaHMYCHUSA B IPUMCHHUMOCTHU PACUYCTHBIX MCTOOOB,
® OCHOBHBIE YepThl TOMOT€HHOIO M TETEPOr€HHOTO KarTajau3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO Ipoliecca B MPUCYTCTBUU KaTaIU3aTopa;
yMeThb:




IPUMEHATh TEOPETUYECKHE 3HAaHUS M SKCIEPUMEHTAIbHBIE METO/bl MCCIEOBAHUS
(bu3NUecKol XUMHUH NIPU PEIICHUH MPO(EeCCHOHANBHBIX 33/1a4;

MPEeICKa3bIBaTh U HAXOIUTHh ONTHMAIBHBIEC YCIIOBHSI MPOBEICHUS XMMHYIECKOTO TIporiecca
C LIEJIBIO MOJTyYEHHSI MAKCUMAJIbHO BO3MOYKHOT'O BBIXO/]a HHTEPECYIOLIETO MPOAYKTa;
NPUMEHATh TEOPETUYECKHE 3HAHUS M OKCIEPUMEHTAIbHBIE METOJbl HCCIIEOBAHUS
(Gu3nMUecKoil XMMHUU A7 pelleHHs] BOIPOCOB, BO3HUKAIOUIMX NMPH W3YYEHUH KHUHETHKU
XUMHUYECKUX PEAKIUM;

MIPOBOJIUTH aHAIN3 W KPUTUICCKH OIICHUBATH TOyYCHHBIC YKCTICPUMEHTAILHBIC JTAHHBIC,
000011aTh 1 JenaTh 000CHOBAaHHbIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB,;

BJIAJ1€Th:

KOMILJIEKCOM COBPEMEHHBIX TCOPETHYCCKUX METOJO0B (PHU3MUCCKOM XUMHH JIJIs PEIICHUS
KOHKPETHBIX UCCIEA0BATEIbCKUX 3a/1a4;

HaBBIKAMH OIPEJEICHUS COCTOSHHS PABHOBECHS M CAMONPOM3BOJBHOTO HaNpaBJICHUS
XUMHUYECKOTO IMPOoLECCa;

3HAHUSIMUA OCHOBHBIX 3aKOHOB (DM3MUYECKON XUMUU JJIsI COJIEPIKATEIIPHON HHTEPIIPETAINN
TEPMOJIMHAMUYECKUX PACUETOB;

METOJIaMH OINPEIEIICHHS MOPSAAKA U CKOPOCTH PEAKIMHU, YCTAHOBIICHHS JTUMUTHPYIOIIECH
CTaJuy U MEXaHU3Ma U3y4aeMOW XUMHUYECKON PEeaKInu;

HaBbIKAMM COCTABJICHUS TajJbBaHUYECKUX DJIEMEHTOB JUIsl I€JIe  ompeneseHus
TEPMOJIMHAMUYECKUX XAPAKTEPUCTHUK U KOHCTAHT PAaBHOBECHS UCCIIEyEMOW PEaKIUU;
3HAHUSIMU OCHOBHBIX 3aKOHOB XWMHUYECKOW KWHETHKH, BIUSHUS Pa3IUYHBIX (haKTOPOB
(TeMriepatypbl, 1aBIEHUS, KaTalM3aTopa) Ha CKOPOCTh XMMHUECKOHN peaKIIuu.

2. O0bem, CTPYKTYpA U cOiepKaHUe JUCUMILINHBI (MO1YJIs1)
2.1. O0beM QU CHUIIMHBI (MOIYJIs1)

Buowt yueonou pabomut Dopmut 00yuenusn

Ounasn

O01Iasi TPYA0EMKOCTD: 3aUCTHBIC CAMHHUIIBI/TaChI 8/288
KoHTakTHas padora: 144
3aHATHS JEKIIMOHHOTO THIIA 72
3aHATHS CEMUHAPCKOTrO THIA 72
IIpoMe:KyTOUHAsI aTTECTAIMS: YK3aMEH, 3a4€T C OI[CHKON 36
CamocrositesibHas padora (CP) 108

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJISA) € YKa3aHMEM OTBEAEHHOI0 Ha HHUX
KOJINYeCcTBA 4acoB 1o ¢opmam 00pa3oBaTeibHOM AeSITeJIbHOCTH
Ounasn hopma odyuenus

Buabl yuedHoii padoThl (B yacax)
Ne | HaumeHoBaHne TeM Konrakruas pagora
3ansaTus
n/m | (pazaesnon) 3aHATHS CEMUHAPCKOT0 THIIA Cp
JIEKIIHOHHOI'0 THIA
J Huble 3 C JIP HNubie

1. Xumuueckas 10 0 4 0 6 0 14
TEPMOJIMHAMHKA

2. ®a30Bble paBHOBECHS 8 0 4 0 4 0 13
B OJHOKOMITOHEHTHBIX
cucTeMax

3. TepmoanHamuueckas 10 0 6 0 4 0 14
TEOPHs PaCTBOPOB

4, ®da3oBble paBHOBECHS 8 0 4 0 4 0 13
B
MHOTOKOMITOHEHTHBIX
cucTeMax

5. PactBops! 10 0 4 0 6 0 14
JJIEKTPOJINTOB

6. DNEeKTPOXUMHUYECKHE 10 0 6 0 4 0 14
CUCTEMBI (11eTH)

7. XuMudeckas 10 0 4 0 6 0 14




KHMHCTHKA

8.

Karanus 6

0 4 0 2 0 12

Ilpumeuanusn:
JI — nexumm, I13 — npakruueckne 3anatus, C — cemunapsl, JIP — nabopatopusie pabots, CP — camocrosiTensHas

pabora.

2.3. Copepkanue JMCHUILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOe MO TemMaM (pa3jesaM) H
BHJaM padoT

Coaep:xaHue JIEKIIMOHHOTO Kypca

No
w/n HaumenoBanme Tem (pasaesoB) Conep:xkaHue JeKIMOHHOIO Kypca
1. | Xumuueckasi TepMOJAUHAMHKA 1.1. IlepBblii 3aKOH TEPMOAUHAMUKH

TCpMOJII/IHaMI/I‘-ICCKI/Ie CHCTEMBbI u TEPMOJANHAMHUYCCKUEC
napamMeTphbl. DKCTEHCHUBHBIE U MHTEHCHBHBIE CBOICTBA CHCTEMBEL.
TepmognaaMuueckuii nponecc. OyHKIUN COCTOSHUS B (QyHKIHH
mpouecca. BHYTpeHHsIsI SHEprusi M SHTAIbIUS, HMX CBOMWCTBA.
Tertora m pabora kak ¢GopMmbl mepenaud dHepruu. Pabota
pacmmpeHus raza W mosesHas pabora. POpMyTHpPOBKH IIEPBOTO
Hayaja TEpPMOJMHAMHKU. B3auMoCBsi3p TeIOTH, paboTHl u
W3MEHEHHs] BHYTPEHHEH OHHEPrMM B HW30XOPHOM, H300apHOM U
HM30TEPMUYECKOM  IIpoleccax. TermoéMKocTh — BelecrBa  —
M30XOpHast WIM n300apHasi, MOJspHas, yAenbHasd. TermmoéMKOCTb
H/IeabHbIX Ta30B, B3aNMOCBSI3b MOJSIPHBIX TertoémkocTer Cp 1 Cy
HUIEABHOTO Ta3a. TemnoéMKOCTh TBEPABIX BEIIECTB U KUAKOCTEH.
3aBUCHMOCTh MOJISIPHOW M300apHOM TEIIOEMKOCTH BEIIeCTBA OT
TEMIIEPaTypbl, SMIUPUYECKHE YPAaBHEHUs (CTCIICHHBIC PSIbI), HX
PUMEHUMOCTh. 3akoH KyOoB JleGasi, mpaBmwio [lrononra u IlTn.
Cpennsss n3zo0apHas TEIUIOEMKOCTh BEIECTBA B HHTEpBaie
TeMIepartyp. TemmeparypHast  3aBHCHMOCTh  IIPUPALICHUS
sHTtanenuu BemectBa (Hr — Ho) mpm mocTosHHOM naBieHHM C
yaétoM (pa3oBeIX mepexomoB. TermroBoi 3(h(eKT XHUMHUYIECKOTO
mporecca. OcHOBHOe cTaHmapTHOe cocrosiHue. CraHmapTHBIE
SHTAIBIMM O00pa3oBaHMs M CropaHMs BemlecTB. [IpumeHeHue
3aKkoHa ['ecca JuIs BBIYMCIICHNUS TEIUIOBHIX 3((EKTOB XMMHUYECKHUX U
(U3UKO-XMMHUUECKHX TporieccoB. CBs3b TEMJIOBBIX 3()(PEKTOB NpH
MIOCTOSTHHOM 00bEMe U IIPH MOCTOSHHOM JIaBJICHHH. 3aBHCUMOCTh
TerioBoro 3¢ ¢eKTa peakuuyd OT Temieparypbl. BeiBon u aHanu3
ypaBueHuss ~ Kupxrodha B muddepeHnmanbHOM hopwme.
Wnterpuposanne ypaBHeHus Kupxroda.

1.2. BTopoii 3aKOH TEPMOJMHAMHKH.

Camonpon3BoIbHBIE M HECAaMOIPOW3BOJbHBIE, OOpaTHMbIE H
HEeoOpaTHMBIe, PaBHOBECHBIC (kBa3HCTaTHYECKHE) "
HEPaBHOBECHBIE MIPOLIECCHI. PaGora  paBHOBecHOro u
HEPaBHOBECHOrO IMporeccoB. DopMyIMpOBKM BTOPOro Hadaja
TePMOJAMHAMMKH. OHTPONHUSA KaKk KpUTEpUil HaIpaBICHHOCTH
CaMOIIPOM3BOJIFHBIX TPOIECCOB U PABHOBECHS B HM30JIMPOBAHHBIX
CHCTeMaX. 3aBHCHMOCTh SHTPOIMH BEIIECTBA OT IapaMeTpoB
COCTOSIHUS (TeMIIepaTyphl, JaBJIeHUsA, o0beMa). Pacder n3meHeHHS
SHTPONUHU B Pa3IUYHBIX ITPOLECCAX, CBA3AHHBIX C H3MEHEHHEM
COCTOSIHMSI HJCATBHOTO Ta3a, a TakKe YHCTBIX TBEPABIX WIH
JKUJKUX BellecTB. VI3MeHeHHe SHTPONMU B IPOLIECCe CMEIEHUs
njeaNbHbIX Ta30B. Vi3MeHenne sHTponun rnpu (a3oBbIX Iepexoiax.
TemnoBass Teopema Hepncra, moctynat Ilmanka (Tperbe Havaio
TepMonuHamMuku). CTaTUCTHYecKas HWHTEpIpeTalus BTOPOTO
Hayaja  TEPMOOUMHAMHUKH, ypaBHeHHe  bonbpnmana-Ilnanka.
Brrancnenune abcofOTHON SHTPONMU BEIeCTBa. PacueT naMeHeHus
SHTPONHUH B XMMHUUECKHUX PEAKIMX IIPH PA3IMIHBIX TEMIIEpaTypax.
Obbenuaennoe ypaBHeHne | m Il 3aKOHOB TEpMOIMHAMUKH.
Ouneprusi ['enpmromena w  osHeprusi [uOOca kak Kputepun
HAMpaBJIEHHOCTH MIPOLECCOB U PABHOBECUS B 3aKPBITBIX CUCTEMAX.
XapakTepucTHUECKUE GbyHKIHN. 3aBUCUMOCTH 3HEpPruu
lenbmronbua u SHepruu ['uOOca OT mapamMeTpoB COCTOSHHSL
TemneparypHasi 3aBUCIMOCTB dHepruu I'mo0ca BemecTsa ¢ yIéToM
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(a3zoBbIX mepexonoB. Pox ¢azoBoro mepexona (mepBblid, BTOPOK).
YpaBHenus T'u66ca-I'enpmronbIa. Pacuer HU3MEHEHUN
CTaHAAPTHBIX »Hepruii ['mbbca m I'enbMromba B XUMHYECKHX
PEaKIusIX MPH Pa3IHIHBIX TEMITEpaTypax.

CucteMbl NEPEMEHHOTO COCTaBa. XHUMHMYECKMH MOTEHLMAN
KOMIIOHEHTA CUCTEMBI. 3aBUCUMOCTb XMMUYECKOTO MOTEHINAIa OT
JABJIEHUS W TEeMIepaTypbl.  YCIOBHS ~ paBHOBeCHS U
CaMOIIPOM3BOJIBHOTO  IIPOTEKAaHUS  Ipollecca B CHUCTEMax
MEPEMEHHOTO COCTAaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuanbHplii  OamaHC ~ XMMHYECKOW  PEaKIWd,  CTEICHb
MPEBPAIICHNs, XMMHUYECKas IIEPEMEHHas. YPaBHCHHE H30TEPMBI
XUMHUYEeCcKOi peakumu (um3oTepMbl Banrt-T'odda). Xummueckoe
CPOACTBO. AHANNW3 YpaBHEHHs M30TEPMBl ISl ONpPEIEICHUS
HaMpaBIE€HUS CaMOINPOU3BOJIIBHOTO  MPOTEKAHHS XHMHYECKOH
peakiuu OT JAHHOTO HCXOAHOro (HEPaBHOBECHOTO) COCTOSHUS.
TepMmonuHamMuueckass KOHCTAHTAa XHMHUYECKOTO paBHOBECHS H
IMIUPUUYECKHUE KOHCTaHThI XxuMudeckoro paBHoBecus (K, K., K.,
Kp), ypaBHEHHS WX CBS3M IJIs PEaKIWW B WICAITBHONH Ta30BOH
cmecu. KOHCTaHTBI paBHOBECHS U1l TOMOTE€HHBIX M T€TEpOr€HHBIX
peaKLuif, NACATBHBIX U HEUACAIBHBIX PEaKIHMOHHBIX CHCTeM (Ha
npumepax). CMeleHne XMMUYECKOTO PaBHOBECHSI IPH N3MCHEHHUH
obmero npanenuss (T = const) U mpu 100aBICHUU B CHCTEMY
uneptHoro rasa (T = const, P = const).

BriusHME Temmeparypbl Ha KOHCTAHTY XHMHYECKOTO PaBHOBECHS,
ypaBHEHHMsI H300apbl M HM30XOpbl XMMHUYECKOW peakiuu. BrIBof,
aHaJIW3 W WHTETPUPOBAHWE Ha3BaHHBIX ypPaBHEHWH Ha IpHMepe
ypaBHEHHsI u300apbl. PacueT cpegHEro W HCTHHHOTO TEIIOBOTO
addekra XUMHUYECKHX peaxiui u3 3aBHCUMOCTH
TEPMOAMHAMHUYECKON KOHCTAHTBI DPABHOBECHUS OT TEMIIEPATYpBHI.
Pacuer KOHCTaHT paBHOBECHUS XUMHYECKMX peakuuidl U3
CTaHJapTHBIX TEPMOJANHAMHYECKHIX byHKIMN BEIIIECTB.
BbruncneHre KOHCTaHT paBHOBECHS XUMHYECKHMX pPEaKIUH IO
CIOPaBOYHBIM TaHHBIM O KOHCTAHTax pPAaBHOBECHS pEaKIMH
00pa3oBaHys COSAMHEHUH N3 POCTHIX BELIECTB.

dazoBEIC PpaBHOBECHA B
OJHOKOMITOHCHTHBIX CUCTEMAX

2.1. ®azoBrle mepexonpl W (hazoBas IUArpaMMa COCTOSHHS [UIS
OJTHOKOMIIOHEHTHBIX CUCTEM

®daza, KOMIIOHEHT, 4YHMCIO cTeneHedl cBoOoxabl. IIpaBuno ¢a3
I'u66ca. [Ipumenenue npasmwia ¢a3 ['ud6ca g aHanu3a Gha3oBbIX
paBHOBECHMl B OJHOKOMIOHEHTHBIX cucTtemax. Jluarpamma
COCTOSIHUSI OJTHOKOMITOHEHTHON CHCTEMBI, €€ (ha30BBIE ITOJIS, IMHUH
U TPOWHBIE TOYKH, BBIpA)KAIOIINE COOTBETCTBEHHO OnxHO(a3HOe,
nByxgaszHoe u Tpex(dasHoe paBHOBecHs. HachImeHHBIN Tap,
TeMIepaTypHass 3aBHCHMOCTh JaBIICHHS HACHIIICHHOTO Tapa.
Kputnyeckas Touka, KpUTHUECKOE COCTOSHHE BEIIECTBA, €ro
ocobenHoctd. BpBom u aHaim3 ypaBHenus Kitanelpowna.
3aBUCHUMOCTD TEMIICPATYPHI IJIABJICHUSA OT BHCIIHETO OaBJICHUA,
HHTErpupoBaHue ypaBHeHHs KianeiipoHa 1y paBHOBecHs TBEp0e
TENO - JKUAKOCTh. PaBHOBecws ¢ ra3oBod (ha3oil, ypaBHEHHE
Knaneiipona-Knaysuyca, BBIBOA U HHTETPUPOBAHUE YPABHEHUS IS
OMHCAHWs IJIMHUA WCHApeHWss HW CyOJIMMAIlUH, HWCIOJIb3yeMbIe
nmormymeHust. OmpeeneHne KOOpAWHAT TPOIHOM TOUKH.

2.2. OmnpeaencHue TEPMOAMHAMHYCCKUX (YHKIUH Mpolecca
¢a3oBoro nepexoaa

[Ipumenenne ypaBHeHus Kuaneiipona-Knaysuyca ams pacdera
W3MEHEHHsI TePMOJUHAMHUYecKUX  (yHKIMA 1pu  (a3oBbIX
MIpeBpaleHUX. B3auMOCBA3b SHTANBINN IUIABJICHUS, UCTIAPSHUS U
BO3TOHKH B TPOMHOH TOUKe. DMIupudeckoe mpasmio TpyToHa.

TepmoanHaMudeckas Teopust
pacTBOpoB

3.1. OcHOBBI TEpMOAMHAMHUKHN pacTBOpPOB. IlapruanbHble MOJIBHBIE
BEJINYNHBI

Krnaccudukanuu pactBopos. IlapuuansHble MONISIPHBIC BETHYUHEL.
VYpaBuenust ['mO6ca-/lrorema  (BeIBOA M aHanm3). Mertossl




ONpEZCTICHUs] ~ MapIUaIbHBIX  MOJSPHBIX  BEIMYMH  (METOX
KacaTeIbHBIX U METOJA OTpPe3KOB). OTHOCHTEIbHbIC MaplUaNbHbIC
MOJISIPHBIE ~ BEJWYMHBI  (TIApIHUaIbHBIE  MOJISIpHBIE  (YHKIHMH
cmemenns). TepMonnHaMudeckre (yHKIIMNA CMEIICHUS.

3.2. TepMoauHaMHUYECKOE ONMUCAHHE MJCATBHBIX M HEUAEANbHBIX
pacTBOpoB

WneanbHble (COBEpIICHHBIE) PacTBOPHl. XUMHUYECKMH MOTEHLHAI
KOMIIOHEHTa  HJACIBHOTO  pacTBopa.  TepMoAMHaMHYeCKHe
GyHKIMM CMEIIeHHs JUIi WAealbHBIX pPacTBOpoB. PaBHOBecue
"naeanpHBIM  pacTBop-map"”, 3akoH  Paymsa,  rpadudeckas
uHTepnperaus 3akoHa Paymsa.  [lpemensHo  pa30aBiieHHBIC
pacTBOphl, 3akoH ['eHpu. YpaBHEHHE XMMHUYECKOrO NOTEHIHMAla
JUIsL PAacTBOPHUTENs] U PAcTBOPEHHOro BellecTBa. HeuneanbHble
(peanbHBIE)  PACTBOPHI, IOJIOXKUTEIBHBIE W OTPHUIATEIbHBIC
OTKJIOHEHHUsSI OT uaeanbHocTH (0T 3akoHa Payns). CranmapTHble
COCTOSIHUSL ~ KOMIIOHEHTOB  pacTBopa.  CuMMeTpu4Has |
HECHUMMETpPUYHAsT CHUCTEMBI CpaBHEHHs. PacueT akTHBHOCTEH u
palMOHATBHBIX ~ KOI()(GHUIMEHTOB  aKTUBHOCTH  KOMIIOHEHTOB
pactBopa. TepmommHamMuueckne (GyHKIMM  CMEMICHHS UL
HEWJCANbHBIX  PAacTBOPOB.  3aBUCHUMOCTh  aKTHBHOCTH W
Ko3((HUIMEeHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIlepaTypsl M
JIaBJICHUSI.

3.3. KomnwuraruBHble CcBOiicTBa  pa30aBlIEHHBIX  pacTBOPOB
HeJIETY4YHX BEIECTB B JIETyUeM pacTBOPUTEIE

KosyunraTuBHBIE CBOICTBa pa30aBIEHHBIX PAaCTBOPOB HENETYyYHX
BEIIECTB B JIETYYMX pPACTBOPUTENSAX (IMOHMKEHUE IaBIICHUS
HaCBIIICHHOTO Napa pacTBOPHUTEIIS HAJl PACTBOPOM IO CPaBHEHHIO C
YHCTBIM PAcTBOPHUTENIEM, TIOBBINICHHE TEMIIEPATYphl Hadaia
KUIIEHUsI M TIOHMD)KEHHE TEMIeEepaTypbl Hadana OTBEpAEBaHUs
pacTBOpPOB, OCMOTHYECKOE [aBiieHHe). OOYJUTMOCKONMHMYECKass |
KPHOCKONHMYeCKass KOHCTAHTHI pacTBOpuTens. BBIBOJ ypaBHEHUS,
CBSI3BIBAIOILETO MOHIKEHHUE TeMIIEpaTypsl Hadajla OTBEpPAEBAHUS C
KOHIIEHTpanueln pactBopa. OcCMOC, OCMOTHYECKOE IaBJICHUE,
obpaTHbIii ocMoc. Mcronb3oBaHWe KOJUIMTATUBHBIX CBOWCTB IS
OTNpEZIeTICHUs] MOJIIPHOW MacChl, CTENEHW IHUCCOLMALNH WIN
CTEIICHU aCCOIMAIIH PACTBOPEHHOTO BELIECTBA.

®da3oBble paBHOBECHS
MHOTOKOMITOHEHTHBIX CHCTEMax

4.1. PaBHOBecue <OKUAKHM pPAacTBOP - HACBIIIEHHBIA Map» B
JIByXKOMIIOHEHTHBIX CUCTEMAX.

JlmarpaMMmBbl «JaBIE€HHE-COCTaB)», «TEMIIEPaTypa-CoCTaBy, «COCTaB
[apa-cocTaB JKHUAKOCTH» JUISI MJCalbHBIX U  HEHJCaTbHBIX
pactBopoB. [Ipumenenne npasnna ¢a3 K HCCIEJOBAaHHUIO AUATPAMM.
3akonsl ['m66ca-KonoBanoBa. A3eoTpomnus, TepMOIUHAMHYECKOE
ycioBue Toukd azeorpona. [TpaBuiio peraara. GU3NKO-XUMHUYIECKHE
OCHOBBI pa3/ieNieHus JKHIKHUX CMeceil MeTogaMu IeperoHKH |
peKTH(UKALNY.

4.2. PaBHOBecHE (OKUAKOCTH-TBEPJIOE» B JBYXKOMIIOHEHTHBIX
cUCTEMaX.

Tepmuueckuil  aHanu3, KpPUBBIE  OXJAXKIEHUS, IOCTPOCHHUE
JMarpaMMBbl TIJIABKOCTH 110 KPUBBIM OXJIaXKAEHUs. CHCTEMBI C
OTpaHUYCHHOIN M HEOTPaHWYIEHHOI pacTBOPHMOCTHIO KOMIIOHEHTOB
B TBEpAOM cocTostHuU. M3oMopdusmM. Turbl TBEpIBIX PacTBOPOB.
JluarpaMMbl  TUIaBKOCTH ~ H30MOP(HO  KPUCTAIIM3YIOIIMXCS
BemlecTB. JluarpamMmbl IJIaBKOCTH CHUCTEM C OTpaHUYEHHOU
pacTBOPUMOCTBIO B TBEPJAOM COCTOSIHMU. OBTEKTUYECKOE U
MEPUTEKTHYECKOE paBHOBECHS. Onpenenenue cocTaBa
SBTEKTUYECKON XKUAKOCTH MOCTPOEHUEM TpeyroibHuka TammaHa.
[Mpumenenne npasmma ¢a3 ['mbbca k wmcciaenoBaHUIO (Ha30BBIX
paBHOBECHII.

PaCTBOpI)I JJICKTPOJUTOB

5.1 PaCTBOpBI QJICKTPOJIUTOB B CTATUYCCKUX YyCIOBUAX

TepMOHI/IHaMI/I‘IGCKOC OIlMCaHUEe CBOMCTB PACTBOPOB BJICKTPOJIUTOB.
AXTUBHOCTH U KOS(l)(l)I/IHI/IeHTLI AKTUBHOCTHU JJICKTPOJIUTAa U MOHOB
B pacTBOpPE, CPCAHNEC MOHHLIC KOSq)q)I/IHI/IeHTI)I akTUBHOCTH. CBs3b




AaKTHBHOCTH DJICKTPOJINTA CO CpPEJHEH HMOHHON AaKTUBHOCTBIO MU
KOHIIEHTpauuen snekrponuta. WonHasg cuna pactBopa. [lpaBusno
MOHHOH cuibl. OCHOBHBIE TOJIOKEHHUS 3JIEKTPOCTATHIECKON TEOPHN
CHIIBHBIX 3JeKTponuToB Jlebas-Xtokkens. [IpenensHBIE 3aKoH
Jlebas-XroKkkens, BTOpOE U TpeThe TNPHONMKEHHS TEOpUH,
rpadudeckoe IpeICTaBIeHUE 3TUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 21EKTPOIUTOB B JUHAMUYECKUX YCIOBUAX
[IpoBognuku »snexrtpuyeckoro Toka | u Il poma, moHHas u
3JIEKTPOHHAS MIPOBOAUMOCTb. VY nenpHas, MOJIsIpHast u

SKBUBAJICHTHAs D3JCKTPHUYECKHE IPOBOAMMOCTH, B3aUMOCBS3b
MEKIy HAMH. 3aBUCHMOCTD yIEIBHON M MOJISIPHOM 3JIEKTPUIECKOMH
MPOBOANMOCTEH OT KOHIEHTPALMH, TEMIEPAaTyphl H IPUPOIBI
pactBopuTens. CKOPOCTh M TOABMKHOCTH (a0COJIOTHASI CKOPOCTH
JIBIDKCHUS) NOHOB. 3aKOH HE3aBHCHMOTO IBIIKCHUSI HOHOB (3aKOH
Konbpaymia). IlpenenbHble  MOJSpPHBIE  3JIEKTPOINPOBOJHOCTH
MOHOB. OcTaeTHBI MEXaHHU3M IEepeHoca INIEKTPUUECTBA HOHAMU
THIPOKCOHUSI M TuUApokcmwia. Yucnma  mepeHoca  HMOHOB.
DJNEeKTPONIPOBOIHOCTE  PACTBOPOB  CHJIBHBIX  3JIEKTPOJIHMTOB,
ypaBHEHHE KOpHsA KBajpaTHoro (ypaBHeHwe Kombpayma).
[TpuMeHeHne TEOpPHM CHIIBHBIX JIEKTPOJIMTOB ISl OOBSICHCHUS
IIEKTPO(YOPETUIECKOTO M PENaKCAIOHHOTO 3((PEKTOB CHIKEHHMS
JNIEKTPONPOBOJHOCTH. BinsiHue noneil BbICOKON HaNpsHKEHHOCTH U
BBICOKOM YacTOTHI MEPEMEHHOI'0 TOKa Ha 3JIEKTPOMPOBOIHOCTH
pacTBOpoB.  MeTogMKM  M3MEpPEHUs  3IEKTPONPOBOAHOCTH.
KoHnykTOMETpHUYECKOE OMNpEneieHHe CTENEHM W KOHCTAaHTHI
JIUCCOIMALIMN  CINAa0BIX AJIEKTPOJIUTOB, TEIUIOTHI, JHTPONHH U
sHeprun ['mbOca mpolecca AuUCCONMANUH, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COCTMHEHHH.

DNEeKTPOXUMHYUCCKUE
(uenm)

CHCTCMBbI

6.1 O/1C u aneKkTpoHble MOTEHINAIIBI

DIEKTPOXUMHYCCKIE CHCTeMBbI (Iernn). BO3HHMKHOBEHWE CKadka
[OTEHLMaja Ha rpaHuue paszgena nposogHukoB I u II popa.
JIBOMHON 2MIEKTPUUECKU CIIOH. DIEKTPOXUMHYECKHA MOTEHIUA,
rampBaHU-noTeHIHan. OOpaTUMBble 3JIEKTPOABl W OOpaTHMEIE
ANEKTPOXUMHUYECKHE LEMH (3JIEMEHTHI). DJEKTPOABIKYIIAs CHIIa
TalbBAHMYECKOTO JJIEMEHTA, YCIOBHBIA 3JICKTPOTHBIN MOTEHIIHAT
(nmotennman B BogopoaHoil mkaine). CBsa3p D/IC rampBaHUYECKON
Lenu C AJIEeKTpoAHbIMH TNoTeHiuanaMu. [IpaBuno 3nakoB DJIC u
JNEKTPOAHBIX  MMOTEHLHUAJIOB.  TepMOAMHAMHMYECKas  Teopus
rajibBaHUYECKUX sBJIeHUI. BpiBoa u aHanu3 ypaBHenus HepHcra,
BhIpaXkarouiero 3aBucumMocts DJIC ranbBaHMYECKOTO 3JIEMEHTa OT
AKTUBHOCTEHl KOMIIOHEHTOB 3JIEKTPOJHOW peakuuu. YpaBHEHUE
I'm66ca-I'ensMromnbna TS AIEKTPOXUMHUYECKUX CHUCTEM.
3aBucumocts J/IC rajibBaHUYECKOr0 3JEMEHTA OT TEMIIEPaTyphl.
Knaccugukarus 3meKTpoI0B: 3JIEKTPOIBI IEPBOTO W BTOPOTO PoJa,
ra3oBble, OKUCIUTEILHO-BOCCTAHOBUTENbHBIE. Y paBHeHue HepHera
JUISL OTEHIIMANIa 3JIEKTPOIOB BCEX BUJIOB.

6.2. 'aibBaHUYECKHE DIIEMEHTHI

Tumbt rajibBaHHYCCKIX 9JIEMEHTOB: XUMHUYECKHE,
KOHIIEHTpPAIIMOHHBIE, C TIEPEeHOCOM, 0e3 meperoca. Auddy3noHHbIH
MOTEHIINAJ, MEXaHU3M BO3HUKHOBCHHS W METOMBI €r0 yCTpaHCHHS
(cBemeHWsT K MHUHHMAIBHOW BenndwHEe). MeTonnka W3MEepeHHS
OAC W  DIeKTPOOHBIX  IOTCHIIMAJOB. [Ipumenenne
MOTEHLIUOMETPUU ISl OMpEJeNIeHUusT  TePMOJUHAMUYECKHUX
XapaKTePUCTUK  XUMHYCCKHX  pPEaKIuil, MPOTCKAIOIUX B
raJIbBAHUYECKOW II€TH, KOHCTAaHT XHMHYECKOTO pPaBHOBECHS,
aKTHBHOCTEH M KO3((UIIMEHTOB aKTUBHOCTH 3JIEKTpOJHTOB, pH
pacTBOpOB, TIPOW3BENCHHUS PACTBOPUMOCTH MAaIOPACTBOPHUMBIX
coeMHEeHnH. XMMHUYECKIE UCTOYHUKH TOKa.

Xumudeckass KHHETHKA

7.1. ®opmanbHasg KUHETHKA

TepMmonmHaMuueckass BO3MOXHOCTh IIPOLIECCA U €r0 MPaKTHIecKas
(KMHETHYeCcKas) OCYIIECTBUMOCTE. [IpeqMeT U 3a/1aui XUMHIEeCKOU
kuHeTuKH. OCHOBHBIE NMOHATHS (OpMaJbHOW KMHETHUKH: CKOPOCTh




XMUMUYECKON peaknuu, MOJEKYJSIPHOCTb, YaCTHBIM W 0Ommi
TOPSJIOK. OcHOBHOM IOCTYJIaT XUMHYECKON KUHETHKH,
KHHETHYECKOE ypaBHEHHE CKOpOCTH peakuumu. KoHcraHTa
CKOPOCTH  XHMHYECKOH peakIiy, pa3MEepHOCTh KOHCTAHTHI
ckopoctu. Mertonel  ompeneneHus  CKOPOCTEH  XMMHUYECKUX
peaknuif. IlpocTble (37eMEHTapHBIE) W CIOXKHBIE pPEaKIUH.
Kunernka mnpocTteix #u (OPMaJbHO MPOCTBIX OJHOCTOPOHHHUX
TOMOTEHHBIX peakiuil. Peakiuu nepBoro, BTOpPOr0 U TPETHETO
nopsankoB.  JubdepennmansHas W WHTErpabHAs  GOpMBI
KMHETUYECKUX YpaBHEHUW, KUHETHYecKue Kpusble. JluHeliHoe
MPEICTaBICHAE KHHETHUSCKUX KPUBBIX UL PEAKIMHA pPa3THIHBIX
mopsiAKOB. BpeMst momymnpeBpaiienns. Peakiim HyIeBoro mopsiaka.
Meton u30bITKa (w3omsaumu) OcTBambAa OIPEICICHUS YaCTHBIX
TIOPSIIKOB TI0 COOTBETCTBYIOIIEMY peareHTy. nddepeHnuanbabe
U UHTETPAJbHBIE METOABI OIpEACICHHUs TOpAIKa pPEeaKIUH.
Paznyupe  KOHIEHTPAlMOHHOTO UM BPEMEHHOIO  INOPSIKOB.
Cnoxnple peakuud. lIpWHIWII  HE3aBHCHMOTO  NPOTCKAHHS
AJIEMEHTAPHBIX peakiuii. OOpaTuMble M MapajulelbHbIe PeaKIHn
TIEPBOTO TopsiAKa. JduddepernnancHbie YpaBHEHHS,
OIMCHIBAIONINE CKOPOCTH JTHUX pPEaKNWH, WX HHTETPHPOBaHUE.
Kunetnueckue KpuBbIE ISl KaXAOTO U3 PEArHPYIOLINX BEILECTB.
IMocnenoBarenbHble  peakuH l-ro  mopsaxa.  Cucrema
mudepeHIMaIbHbIX  YPaBHCHHM,  OMHCHIBAIOIIUX  KHHETHUKY
MOCJEe0BaTeNbHBIX  peakiuil. KuHeTnueckue ypaBHEHUS U
KWHETHYECKHEe KPHUBBIE JJIsI BCEX YYACTHHKOB peakiuu. Bpems
JIOCTIDKEHUSI MAaKCHUMAaJbHON KOHIEHTPAIlMM IPOMEXKYTOYHOTO
BEIIIECTBA. 3aBHCHMOCTh MaKCHMAaITbHON KOHIICHTPAIIH
MPOMEKYTOYHOTO BEIIECTBA OT COOTHOIICHUSI KOHCTAHT CKOPOCTEH
OTHEJbHBIX CTaAUNA MmocienoBaTeNbHOM  peakuuu. IlpuHUuMn
JUMHTUPYIOIIEH CTaUH MOCIEI0BATENbHON XUMHUYECKON PEaKLIUU.
CraioHapHBIN PEXXUM MPOTEKaHUS MOCIEAOBATEIbHBIX PEAKIHA.
Merto/ KBa3uCTaMOHAPHBIX KOHIEHTPAIMH, 0071aCTh IPUMEHEHHUS.
BnusHue TtemmnepaTypel Ha CKOPOCTh XMMMUYECKOH pEeakluu,
npubmkenHoe npaBmwio Bant-T'odda. YpaBHeHue AppeHuyca B
mupdepeHMaIbHO W HWHTErpambHON  (opme. DddexruBHAL
SHEpPIus AaKTHBAIWU W TPEAIKCIIOHCHIIMATBHBI MHOXHUTEb,
METO/Ibl UX OIpEeNEIeHHs U3 IKCIEPUMEHTAbHBIX JAaHHBIX.

7.2. Teopun XUMHUECKON KHHETUKU

Teopust axtuBHBIX (OuHapHbIX) coyaapenuii (TAC). Ckopoctb
peaKIMy KaK YUCIIO CTOJIKHOBEHHUH aKTHUBHBIX MOJEKYJ B €IUHUILY
Bpemenu. KoHcranta ckopoctH OWMOJNEKYISIPHOW — pEaKIUH.
OuU3HUeCKUil CMBICT MPEIIKCIOHEHIUATBHOTO MHOXHTENIS H|
SHEPTUW AaKTHBALMM B paMKaX TEOPUH AaKTHBHBIX COYIapeHHA.
Crepuyeckuid  (akTop, HEOOXOTUMOCTH €ro  BBEICHHS B
KHHETHUYECKOE YPABHEHUE peakuuu. [IOCTOMHCTBA U HEAOCTATKU
TEOpUU AaKTUBHBIX COyIapeHud. MexaHu3M MOHOMOJIEKYJISIPHBIX
rasoBpix peakuumii B pamxkax TAC, cxema Jlunmemana.
HcTonkoBaHue NPUUMH U3MEHEHHUS MOPSAKA MOHOMOJIEKYJISIPHOU
peaKImy Ipu H3MEHEHUH JaBIICHHS.

Teopus mepexomHOro COCTOSHHUS (aKTHBHPOBAHHOTO KOMILIEKCA)
(TTIC wmu TAK). OcuHoBable monoxxenuss TIIC, kuHEeTHYECKas
cxema peakuud. IloBEepXHOCTh  MOTEHLMAIBHOW  SHEPIHUH,
KOOpJMHATa PeaKklu, NyTh peakui. AKTUBUPOBAHHBIN KOMILJIEKC
U €ro CBOWCTBA, UCTUHHAS HEPIUs akTUBauu. CKOPOCTh peakuu
— CKOPOCTh pacmajia aKTHBUPOBAHHOI'O KOMILUIEKCa (CKOPOCTh €ro
MIPOXOXKICHUS yepes MOTEHIIMATbHbINA 6apbep).
KBasurepmonnnamuueckast ¢popma ypasaenus TIIC, sHTaBIUA H
SHTPONHUSI aKTUBALUH, TPAHCMHCCHOHHBIA Kod(pduiuent. CBs3b
SHTAJBIIAN aKTHBAUUU C S(P(QEeKTHBHON (IKCIIEPUMEHTAIBHOI)
SHEPrUEHl aKTUBALUH.

7.3. ®OTOXUMUYECKHE U LEMHBIE PEAKIIUI

DOTOXMMHYECKUE  PEAKIUH, TEpBUYHBIE W BTOPUYHBIE




dbortoxumuueckue Tporecchl. Dotomuccormanysas U (GOTONH3.
dotoduznyeckne (me3aKkTHBAIIOHHEIC) MIPOLIECCHI pu
TIOTJIOIIEHNH U3ITydeHus. 3akoHbl poroxumun: ['porryca-/penepa
n DitamreiitHa-lltapka. KBantossriit Berxon. Kuaetnka mporeccos,
MNPOUCXOJAIIMX C ydacTHEM (HOTOBO3OYNKICHHBIX MOJIEKYIL
Cencnbnmmzatopsl, CeHcHOMIM3MPOBaHHBIE  (HOTOXMMHUYECKHE
peakuun. OCHOBHBIE pa3nuuusi peakuuid ¢ (GOTOXUMUYECKUM U
TEPMUYECKUM MHUIMMpoBaHUEM. (DOTOXMMHUYECKHE MPOLECCH B
atMocdepe, GOTOCHHTE3.

Iennele peakuuu. [IpuMepsl peakuuii, IPOTEKAOIINX 10 LETHOMY
MexaHn3My. OcOOCHHOCTH M OCHOBHBIC CTAIHH LETTHBIX PEAKIHH.
MexaHU3MBI 3apOXKICHNS, pa3BUTHS U OOpHIBa 1enei. JInHeHHbIH 1
KBaZpaTU4HBI OOpBHIB Ileneil. 3BEHO Lenu, JUIMHAa LEeNH.
HepasBeTBieHHbIe M pa3BETBICHHBIC LieNHbIE peaknuu. KuHeTtnka
HEpa3BETBIEHHBIX I[ENMHBIX peakiui. Craauu pa3BEeTBICHHOU
LEeMHOH peakiuu. BeposTHOCTh 0oOpbIBa M pa3BETBICHHS LEMH.
PazBuTHe pa3BETBICHHBIX LEMHBIX PEAKUIMH BO BPEMEHH,
CTAllMOHAPHBIM W HECTALMOHAPHBIA pPEXHUMBl TCUCHHS pPEaKIUH.
IIpenenpHble ABICHHA B Pa3BETBIEHHBIX peakuusax. HmxHuil u
BEPXHUI Mpeaensl BOCIIAMCHEHHs (B3pbIBAa) NEMHOW pPEaKIHH.
ITomyocTpoB BOCIIIAMEHEHHUS.

Karamu3s

I'oMoreHHbIit 1 rereporeHHbd KaTanus. ABrokaTtanus. OCHOBHbBIE
3aKOHOMEPHOCTH KaTaJINTUYECKUX peakuuil. BiusiHue
Karajgu3zaTopa Ha  TEPMOJAMHAMUYECKHE W KHUHETUYECKHUE
XapaKTEPUCTHKH XUMHUECKUX peaknuid. CelneKTHBHOCTh ACUCTBUS
Karaau3aTopa. Karanutuueckas aKTUBHOCTb, yAeIpHAs
KaTaJuTHYeCKass aKTHBHOCTH. I'oMoreHHEIN Kkatanu3. CIHTHBIA U
pa3eTbHBIHA MEXaHHU3MBbI KaTaJIMTHYECKUX peaKImid,
SHEPreTUYECKUe JAuarpaMMbl  B3aUMOJIEHCTBUSI PEareHTOB C
karaimzartopoM. OOmuil W crnenuUIecKUil KUCIOTHO-OCHOBHBIH
katanu3.  OQdQekTuBHAs ~ KOHCTaHTa  CKOPOCTH  PEaKIH,
KaTaau3upyeMoit BEILICCTBAMU c KHCJIOTHO-OCHOBHBIMH
cBoiictBamu. KaTamuTuueckne KOHCTAHTBHI CKOPOCTH pPEaKIUH.
I'ereporennniii karanu3. CKOPOCTh TeTEPOTCHHO-KATATUTHICCKON
peaKIuu. THUIBI ~ TETePOTeHHBIX  KaTaJM3aTOpPOB. 3akoH
JIEHCTBYIOMNX TOBEpXHOCTEeH. Ponp amcopOuuu B TreTepOreHHOM
npouecce. KuHeTHka rereporeHHO-KaTaIUTUYECKUX pPeakluid, He
JTUMHTUPYEeMBIX nuddy3ucit. OTpaBieHUE KaTAIH3aTOPOB.

Conep:xkanue 3aHSITHIi CEMUHAPCKOT0 THIIA

HaumeHnoBaHue TeM (pa3/iesioB)

Tun Conaep:kanue 3aHATHII CEMHHAPCKOT0 THIIA

XuMuyeckass TEpMOJAUHAMUKA

I13 | Pacuér temnoTsl, pabOThl M W3MEHEHHMS BHYTPEHHEH
SHEPIUH B MPOLECCaX C yYyacTUEM HIeaIbHOTO rasa.
Pacuer TemmoBrIX 3((EeKTOB XMMHUYECKHX PEaKUUi TpH
V=const © P=const u TemnoTel ()a30BBIX MPEBPALMICHUI
ipu 298 K.

Pacder TemnoBBIX AQQEKTOB  peakuui,  TEIUIOTHI
00pa3oBaHUs W TEIUIOTHI (Pa30BBIX MEPEXOJ0B MpPH
3a/laHHOM TeMIepaType C HCHOJb30BAaHUEM CIPABOYHBIX
JIaHHBIX.

Pacuer abcomOTHOM IHTPONMHUM BELIECTBA NPH 3aJaHHOMN
Temneparype. Pacder  W3MEHeHHsS ~ SHTPONMH B
XUMHYECKHX PeakIisIxX IpH 3a1aHHOH TeMiepaType.
Pacuer AGO u AAO11s1 XUMUYECKUX MTPOLIECCOB.
Urorosoe 3anarue no remam: «IlepBblilf 1 BTOPOH 3aKOHBI
TEPMOJIUHAMUKIY.

Pacuer  sMmupuueckod ~— KOHCTaHTBI ~ XUMHUYECKOTO
paBHOBECHS U3  OKCIEPUMEHTAJIbHBIX  JAaHHBIX O
PaBHOBECHBIX JIaBJICHUSIX U KOHIICHTPAIUSIX PEareHTOB.
Onpenenenne HaTIpaBJICHUS CaMOIPOHM3BOIHLHOTO
MPOTEKaHUsI XUMUYEeCKOH peakuuu rnpu P=const, T=const
HAa OCHOBaHHMH YypaBHeHHUs wu3orepmbl Banrt-T'odda.




Bpluncnenne  KOHCTaHTBl ~ PaBHOBECHSI  XMMHUYECKOU
peakuu.

OnpeneneHne  TEPMOTUHAMUYECKHX  XapaKTEPHUCTHK
XUMHYECKONH peakIuy (PHTANBIINN, SHTPOINHU, SHEPTHU
I'u60ca) 13 FIKCIEPUMEHTATEHOW 3aBHCUMOCTH KOHCTaHTHI
PaBHOBECHSI OT TEMIEPATYPHI.

JIP

OnpezeneHue CpeaHeH TEIIOEMKOCTH TBEPABIX U KHUIKUX
BEIIIECTB METOJIOM CMCIIICHHS

OrmnpeneneHne XUMUYECKOTO PABHOBECHS B TETEPOTEHHBIX
cucremax (McciienoBaHue KapooHaTOB)

®dazoBEIC PaBHOBCCUsL B
OJJHOKOMIIOHCHTHBIX CUCTEMAax
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Pacuer naBneHnst HACBIIEHHOTO TMapa W TEIUIOTH
ucrapeHust (BO3TOHKM) TPH 3aJaHHOW TeMIepaType Ha
OCHOBaHHMM CHPaBOYHBIX JaHHBIX O TeMIIepaTypax
KAneHus! (BO3TOHKHM) BEIIECTB NPH JAaBJICHUH HIKE
arMoc(epHoro. HaxoxkaeHne KOOpIMHAT TPOWHON TOYKH
0 TEMIIEPAaTYPHOH 3aBUCUMOCTH JAaBJICHUS HACBILIEHHOTO
napa BelIecTBa.

Pacuer Temmneparypbl IUIaBIeHNS BEIECTBA P 3aJaHHOM
BHEITHEM  JIaBIICHWM (B  TPHONMKEHWN  JINHEHHOM
3aBHCUMOCTH TEMIICpaTypbl IUIABJICHHS OT [IaBJICHHUS).
Beruncnenne TepMomuHaMuyecKux (QYHKIMHA (a3oBBIX
npespawennii (AH, AU, AS, AA, AG) Ha OCHOBaHUH
IKCTIEPUMEHTAITBHBIX 3aBUCHMOCTEN JIaBJICHUS
HACBILICHHOI'0 11apa OT TeMIEePaTyphl.

JIP

Onpenenenne JIaBJIEHUS HACBIILIEHHOT'O mapa
WHAWBUAYAIBHBIX JKHIKOCTEH IMHAMHYECKHM METOAOM
(METOIOM TOYCK KUTICHUS)

113

OmnpeneneHue  MapUUaIbHBIX ~ MOJISIPHBIX  BEJIMYUH
KOMIIOHEHTOB ~ pacTBopa W3  JKCHEPHUMEHTAIbHBIX
3aBUCHMOCTEH OKCTEHCHBHOIO CBOWCTBAa pacTBopa OT
KOHILICHTPALHH.

Pacuer wu3mMeHeHHs 00BbEMa, SHTAIBIHNM, 3HTPONHUH,
osHeprun [mbO6ca mpu  oOpasoBaHuMM  OWHAPHOTO
uAeaNbHOTO  pactBopa.  3akoH — Payma.  Pacuer
TEPMOAMHAMUYECKUX (QYHKIHMHA CMELISHUs! JUIsl pealbHBIX
pacTBOpOB  NpH  3amaHHOM  Temmeparype. Pacuer
AKTUBHOCTEH, k03 huLKEeHTOB aKTHBHOCTH u
OTHOCHTEJFHOTO XMMHYECKOT0 MOTEHIIMala KOMIIOHEHTOB
pacTBOpa MO AKCIIEPUMEHTATBHON 3aBUCHMOCTH JaBICHHS
HACBILICHHOTO Tapa OT KOHLEHTPALMU IJIsI CTaHIApTHOTO
COCTOSIHUS ""YUCTOE BEIIECTBO

Beruncienie OTHOCHTENBHOTO IIOHMKEHHS JaBJICHUS Iapa
pacTBOpMTENs,  IOBBILIEHUS  TEMIEpaTyphl  Hauaia
KHTICHUS, TIOHIDKCHHUS TEMITEpaTy bl Hayana
OTBEpJCBaHMs, OCMOTHYECKOTO JIaBJICHUS JUTst
pa30aBIeHHOTO pacTBOpa HEJETy4ero BellecTBa B
JeTydeM pacTBOpPHTENIE IIPU JJaHHOW KOHIEHTPALUH
pacTBopa.

JIP

OHpeHeJ’ICHI/IG MOJ'I?IpHOﬁ MacCChbl paCTBOPCHHOT'O BCIICCTBA
KPUOCKOIMMYCCKUM MCTOJOM

TepmoauHaMuueckas TEOpHUs
pacTBOpPOB
®Da3oBbIC paBHOBECHUA B

MHOI'OKOMITOHCHTHBIX CUCTEMaXx
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IIpaBuio ¢a3z ['mbOca, pacuer yuciaa creneHeil cBo0OIbI B
3agaHHOl (a3oBoil obOmactu. IIpaBumio peluara, ero
NPUMEHEHHE JUIS ONPEAENICHNS] KOJIMYEeCTBA PaBHOBECHBIX
(a3. BpluucieHHe KOJIMYECTBA KOMIIOHEHTa, KOTOPOE
HEeo0X0MMO T00aBUTH K CHCTEME 3aJaHHOTO COCTaBa, JIs
HepeBoJia €¢ B HOBOE COCTOSHHE C APYTHM COJCp)KaHHEM
KOMITOHCHTOB.

[Mpumenenne mpaswia ¢a3z ['mbbca k aHaM3y AMarpamm
TUIaBKOCTH MU30MOPQHO u Hen3oMop(hHO
KPHUCTAJUTU3YIOMINXCSL BEIIECTB C OJHOM DBTEKTHKOH, C
00pa3oBaHNEM YCTOHYHMBOTO COSIUHEHHS (HEYCTOWIHBOTO
COC/IMHEHHUSI, c OTpaHUYCHHOMN pPacTBOPUMOCTH
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KOMIIOHCHTOB B TBEPJAOM COCTOHHI/II/I), aHaJIns3.

JIP

Wzydenne paBHOBecHH '"KHOKOCTh-TIap" B IBOWHBIX
JKHJIKUX CUCTEMAax

W3yyeHue KpHUCTAUTU3AlMU K3 pPACTBOpA MPU HU3KUX
TeMIepaTypax

PaCTBOpBI DJICKTPOJIUTOB

I13

CwibHbIC U craObie AIeKTpouThl. Ope/eliecHie CTeIeHU
aucconuanmu  Ha OCHOBAHMM BCJIIMYMHBI KOHCTAHTBI
JIUCCOIIMAIINY. N3MmeHeHne CTemeHHM W KOHCTAHTBI
UCCOIMAIIMN TIPH HO0AaBICHWH B PacTBOp CHIBHOTO
3JEKTPOJINTA c o0rmmM HMOHOM. Pacuer
TEPMOJMHAMUYECKHUX MapaMeTPOB Mpoliecca JUCCOLUALUN
Ha OCHOBE TEMIIEpAaTypHOW 3aBUCHUMOCTH KOHCTaHTBI
nucconnanuu. Pacyer pH ans pacTBOpOB CHIIBHBIX U
CJTa0BIX ANEKTPOJIUTOB.

CBs13b aKTHBHOCTH DJICKTpOJIMTa CO CPEAHUMU HMOHHBIMU
AKTHBHOCTSIMA U CPEJHHMH HOHHBIMH K03 duimeHTamu
akTUBHOCTH. MoHHas cuna pactBopa. IIpaBuino HOHHOM
cuibl. [lpenenpHbnid 3akoH [lebas-Xiokkens. Pacuer
AaKTUBHOCTEH, CPEIHUX HOHHBIX aKTUBHOCTEH U CPEIHHUX
HOHHBIX K03(¢ummenToB aktuBHOCTH. Ompenenenue pH
PacCTBOPOB CHJIbHBIX DJIEKTPOIUTOB.

[IpousBenenue pactBopuMocTH. Pacuer pacTBopuMOCTH
MaJIOpacTBOPUMBIX  cojiell.  BnusiHue  mocTOpOHHUX
JNEKTPOJIUTOB HA PACTBOPUMOCTH MaJOPACTBOPHUMBIX
COEIMHEHUH.

Pacuer 51eKTpONPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB
mpu OSCKOHEYHOM pa3BEJCHHM HA OCHOBAHWW 3HAYCHUI
MpeAeabHbIX MOJISIPHBIX JJIEKTPUYECKUX IPOBOAUMOCTEN
WOHOB W U3  DKCHEPUMEHTAIbHBIX  JaHHBIX  TIO
ANEKTPONPOBOIHOCTH pacTBOpOB pa3IU4HOR
KoHIeHTpanuu. [logBuxHOCTH (aOCOMIOTHBIE CKOPOCTH
JBIDKEHHSI) M 4YHClia MepeHoca HoHOB. OmpeaeneHue
CTETICHH W  KOHCTaHTHl  JWCCOLMAIIMA  CIAaOBIX
3JEKTPOJIUTOB, TEIUIOTHl AUCCOLMALMH, PACTBOPUMOCTHU
TPYJITHOPACTBOPUMBIX ~ COEIMHEHUH  HA  OCHOBaHUH
M3MEpPEHU 3JIEKTPOIIPOBOAHOCTH.

JIP

W3yyeHue 3aBUCUMOCTH 3JIEKTPUUYECKOM IIPOBOAUMOCTH
PacTBOPOB CI1a0BIX AJIEKTPOIUTOB OT KOHLECHTPAIIHH
N3yuyeHne 3aBUCUMOCTH 3JIEKTPUUYECKON IPOBOAMMOCTH
PaCTBOPOB CHUJIBHBIX DJICKTPOJMTOB OT KOHICHTPAIIWN

11.

DNEKTPOXIMHYCCKHE
(merm)

CHCTEMBI

113

YcioBHasI 3aIHCh MEKTPOa, TATbBAHMYECKOTO PIEMEHTA.
[IpaBUabPHO pPa3OMKHYTHIH TalbBAHUYECKUH DIICMCHT.
OmpeneneHre 3HAKOB  JJIEKTPOJOB  T'ajJbBaHUYECKOIO
JJIeMEHTa U HallpaBlICHUs TMPOTEKAHUSI DIEKTPOJHOTO
mporecca. 3amuch ypaBHEHUS PeakIfy, MPOTEKArolIeld B
raJlbBAHUYECKOM JJIEMEHTE, ompejieNieHue ee
HaTIpaBJICHUS.

VYpaBuenue HepHcTta Uit pa3sIUYHBIX 3JIEKTPOIOB U
ragpBaHn4deckoro sneMenTta. Pacuer DJIC XUMHUYECKUX H
KOHIICHTPAI[MOHHBIX TalTbBAHMYECKIX 3JICMEHTOB.
Ornpenenenue KOHCTaHT paBHOBecHS,
TEPMOJIMHAMUYECKIX XapaKTePUCTUK peaKkuuii,
MPOTEKAIONMIUX B TaJbBaHUYECKOM DJJeMeHTe. Pacuer
pacTBOpa, aKTUBHOCTEH W KOI(PPUIMEHTOB aKTUBHOCTH,
MIPOM3BEACHHUS PACTBOPHMOCTH.

JIP

Wzmepenne 0O.[1.C. xummudeckoro »smeMenta Skobu-
Janwmoans. Onpenenenne 2IeKTPOAHBIX TOTEHINAOB
Omnpenenenyue TepMOIMHAMHUYECKUX (QYHKINH peakuui,
MPOTEKAIONMX B  OKUCIIUTEIbHO-BOCCTAaHOBUTEIBHBIX
JIEMEHTaX

13,

Xumudeckass KHHECTHKA

I13

Pacuer koHCTaHTBI CKOPOCTH pCaKuMu Ha OCHOBAHUHU
OKCIICPUMEHTAJIbHBIX JaHHBIX 00 HM3MEHEHHMH CBOWMCTBA
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CHCTEMBI BO BPEMEHHU
OmnpezneneHne MOpsaKa peakuy, KOHCTAaHTBl CKOPOCTH U
BPEMEHH  TOJNYNPEBPAICHHUS HAa  OCHOBE  JaHHBIX
KMHETHYECKUX M3MepeHuil. Pacuer riayOnHBI MpoTeKaHus
peakuy K yKa3aHHOMY MOMEHTY BPEMEHH.

Pacuer KOHCTAaHT CKOpOCTEH M TEKYIIMX KOHIIEHTPALWH
JUIA O6paTI/IMbIX, napajjiCjibHbIX MW MOCJICA0BATCIbHBIX
peaxiuii IepBoro MopsiaKa.

Mertop cTanMoHapHBIX KOHILIEHTpPALUW, €ro MpaKkTUYecKoe
HCIIOJIb30BAHUC pu COCTAaBJICHUHA KHUHECTHUYCCKUX
YpaBHEHUH.

Bnussame Temmeparypel Ha  CKOPOCTh  XHMHYECKHX
peaknuii. [IpaBuno Bant-I'odda u ypaBuenue Appennyca.
Brruucnenne TtemmeparypHoro koaddunmenra Banrt-
lodda. Pacuer KOHCTAaHT CKOPOCTM ¥  BpEMEHH
TIOJIYTPEBPAIICHUS MTPH PA3INYHBIX TEMIlepaTypax.
Teopus akTuBHBIX (OMHApHBIX) coynapeHuil. [lomcuer
00IIIero 4mcia CTOJKHOBEHHH PEarupyromMx MOJEKYT B
€IMHHIly BpEMEHH B eauHuIEe oO0beMa. Haxoxxaenue nonu
aKTHBHBIX MOJIEKyJ. PacdeT KOHCTaHTBI ~CKOPOCTH,
MIPEAIKCIIOHEHIINAIEHOTO MHOXKUTEJS (dakropa
COyJIapeHNi) W CTEPUYECKOTO MHOXKUTENSI Ha OCHOBAHUH
YPaBHEHUH TEOpUHU.

Bbrunciene  KBaHTOBOI'O — BBIXOJIa M KOJHMYECTBA
[IPOPEAarupoOBaBIIETO BemecTBa U1  (POTOXMMHUYECKOH
peaxmuu.

CocraBnenne KWHETHYECKUX ypaBHEHHUH ULt
HEpPa3BETBJICHHBIX LEMHBIX peakiuii. CBa3b 3P PEKTHBHOM
KOHCTAaHTBl CKOPOCTH LIEMHOW pEeaKkUUH C KOHCTAaHTaAMH
CKOpOCTell OTHeNbHBIX cTaguil. Pacuer umHBI 1enu
PEaKIMH.

JIP N3ydeHne ckOpoCTH pa3ioKeHUs MNepoKcuia BOAOPOAA
ra30METPUYECKUM METOJOM
M3ydeHne ckopoCTH peakliui HOJUPOBaHUS alleTOHa
15| Karamu3 113 OO0mue 3aKOHOMEPHOCTH — KaTaIUTHYCCKUX — PEaKIIHH.
CHI)KEHUE DHHEPruM akKkTUBAalUMW — [JIaBHAs MpPUYUHA
YBEJIIMYEHUS ~ CKOPOCTHM  KATAIUTHUECKOW  pEaKIUH.
CnuTHBIH W pa3fenbHbI MEXaHU3Mbl KaTalUTHYECKOro
B3aUMOJICICTBUS], COCTABJICHUE KHHETUUYECKUX YPAaBHEHUM.
JIP N3ydeHne ckOpoOCTH pa3ioKeHHs MEepOoKCHia BOAOPOAA
ra30METPUYECKUM METOJOM
W3yyeHne cKOpoCTU peakMK HOAUPOBAHMSI allETOHA
Copep:xaHue caMOCTOSITEIbLHOWH PadoThI
3‘?1 HaumeHoBaHue Tem (pa3/ienoB) Copep:xaHue caMOCTOATEIbHON padoThI
1. | Xumuueckasi TepMOAUHAMHKA IloBropenne  neknuoHHoro  marepuana.  IloaroroBka — k
MPAaKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
2. | ®a3oBble paBHOBECUSA B | IloBTOpeHHe  JEKUMOHHOIO  Marepuala. IlogroroBka K
OJHOKOMIIOHCHTHBIX CUCTEMAaX MPAaKTUYCCKUM 3aHATHUAM U na60paTopr1M pa60TaM
3. | TepmogmHaMugecKkas teopus | [loBropeHue  nekumoHHoro  marepuana.  I[loaroroBka K
pacTBOpPOB MPAaKTHIECKAM 3aHATHAM U Ja00paTOpHEIM paboTam
4. | ®a3oBble paBHOBECHS B | [loBTopenne  nexmuoHHoro  Marepuana.  IloaroroBka — k
MHOTOKOMIIOHEHTHBIX CHCTEMAaX MPAaKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
5. | PacTBOpBI 371€KTPOIUTOB [loBTOpEeHHE  JIGKUMOHHOTO  MaTepuala. IlogroroBka K
MPAKTUYCCKUAM 3aHITHIM U Ja00OpaTOPHBIM paboTam
6. | DnekTpoxuMHUYecKue cucremsl | [loBropeHne  nekumoHHoro — marepuana.  I[loaroroBka K
(1ienm) MIPAKTUYECCKHUM 3aHATHIM H Ja00paTOpHBIM paboTaM
7. | XuMmudeckas KMHETHKA IloBropenne  neknuoHHoro  marepuana.  IloaroroBka — k
MPAaKTHYECKUM 3aHATHSAM H JIAOOpaTOPHBIM padoTaM
8. | Karamus [loBTopenne  nekmuoHHOro  Marepwaia.  [loaroroBka kK

MPAKTUYCCKUAM 3aHITHIM U Ja00OpaTOPHBIM paboTam
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3. OneHoYHbIe MaTepuajbl AJsl TPOBEJCHUS] TEKYIIero KOHTPOJSA YCINEeBAeMOCTH M
NPOMEKYTOYHOM aTTecTalUM 00y4aloIMuXcs M0 JUCHUILIHHE (MOAYJII0)
[lo nucuumuinHe (MOIYJIO) TMPEIyCMOTPEHBI CIEAYIOIMIME BHUABI KOHTPOJS KauyecTBa
OCBOECHHUSI:
® TEKYIIM KOHTPOJb YCIEBAEMOCTH;
® [IPOMEXYTOUYHAs aTTeCTAlUs O0YUAIOIUXCs O AUCHUILTUHE (MOIYJIIO).
3.1. OneHoyHble MaTepHaJbl JIS NPOBeJeHHUs] TeKyllell arrecTalMyd IO JUCHMILIHHE

(Mmoay.110)

Ne | KonTposupyemblie TeMbl (pa3aesibl) HaunmeHoBaHHe OLIEHOYHOTI'O CPeICTBA

n/n
1. | Xumuueckas TepMOANHAMHKA KonTponbHas pabora
2. | ®azoBble paBHOBECHUS B OJTHOKOMIIOHEHTHBIX CHCTEMAX KontposbHas paborta
3. | TepmoamHamIUecKasi TEOpHs paCTBOPOB KontponpHas paborta
4. | ®a30oBbIc paBHOBECHS B MHOTOKOMITOHEHTHBIX CHCTEMax KontponpHas paborta
5. | PacTBOpHI 2IEKTPOIUTOB KonTponbHas pabora
6. | DIEeKTpOXUMHUYECKHE CUCTEMBI (IIETH) KontposbHas pabora
7. | XuMuuecKkasi KHHETHKa KonTponpHas pabora
8. | Karamus KonTponpHas pabora

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM UHbIEe MATEPUAJIbl, HEOOXOAMMbIE ISl OLeHKHU
3HAHMI, yMeHM i, HABBIKOB M (WJIN) ONbBITA IeATEJbHOCTH B MPOLECCe TEKYILIEro KOHTPOJIs
ycneBaeMoCTH
KonTpoJbHblii padoTa
3ajaHus M0 KOHTPOJIbHOM padore Nel
1. IlpuBenure BBIpaXKEHMs, COOTBETCTBYIOIME JBYM CIEICTBUSIM M3 3akoHa lecca Ha
MIPOU3BOJIBLHOM IIPUMeEpE.
2. Ilpu temnepatype 300 K naeanbHblil ra3 uzorepmudecku U obparumo pactmpsiercs ot 0,01
10 10 M. KonmndecTBo MOIrIOIEHHOM MPU 3TOM TeIIoThl paBHO 17,26 k/lk. CKOIBKO MoOJei
ra3a y4acTByeT B 3TOM Iporecce?

3. TemmniepaTypHas 3aBUCUMOCTH TEIIOTHI oOpa3zoBanus UPb; mo peakmuu:
Ugs) + 3Pbx) = UPbsas) BEIpaXkaeTcst ypaBHCHHEM:

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

Paccuuraiite A, C; Jutst atoit peakuuu npu 1000 K, He mpuberast k cripaBOYHBIM JaHHbBIM.
4. Kak 3aBucHuT OT TemrepaTypsl dHeprusi | mo6ca cuctemsl? J[alite 000CHOBAHHBIN OTBET.
5. Ionp3ysch CIpaBOYHBIMHM JAHHBIMH, pacCUUTaTEe a0COMOTHYIO SHTpormo 42 T CO mpu 500
K u naBnenuu 1, 5 at™M. 1'a3 cuuraTts uaeaibLHBIM.
6. Paccuutaiite usmeHenue osHeprum ['enpmronsua B peakuuun CsHyy = CiHe + 2H,,
npotekaromeii B razoBoir ¢aze mpu 300 K, ecnm TemnmoBoit s¢ddexr sTol peakuuu mnpu
MMOCTOSTHHOM J1aBiieHuu paBeH 237 kJ[x, a m3amenenue sutpormn 230 Jx/K.
3agaHus 10 KOHTPOJILHOI padoTe Ne2
1. Kakue ¢akrops! BausioT Ha KOHCTaHThI paBHOBecus K, u K., ecnu pearupytomiyto cucremy
paccMaTpuBaTh Kak UICAIbHYIO?
2. luccoupaiusi 4YeTbIPEXOKHUCH a30Ta MpoTeKaeT 1o ypaBHeHUIO: NoO4 = 2NO.. [Ipu 298 K u P
= 1,0-10° ITa N,O4 aucconuupyet Ha 18,5%. Paccuuraiite creneHb AMCCOLMALIMN NP TON XKe
temneparype u aasienuu 0,5-10° I1a.
3. Onpenenure Hanpasienue nporekanus peakunu CHy + HOq = CO + 3H, ipu 1000 K:
a) B CTaHJAPTHBIX YCIOBHUSAX;
0) TIpH CIIEeIYIONIMX UCXOAHBIX MapIHATbHBIX JABICHUSX PEareHTOB:
P(CH4) = 0,203 atm, P(H,O) = 1,013 aTwm,
P(CO)=10,13 arm, P(H,) =2,026 aTm.
Jl11g pacueTa KOHCTAHThI PaBHOBECHS BOCIIOJIB3YHTECHh CIIPABOUYHBIMU JTJAHHBIMHU.
4. YUTo Ha3bIBACTCS «COCTABISIOIMIUMMIY CUCTEMBI?
5. ITpu paBnenun 1,01-10° ITa B Touke miasnenus (—38,87 °C) xuakas pTyTh MMEET INIOTHOCTh
13,69 r/cm’, a tBepmas — 14,19 r/cm’. Paccuuraiite Temmneparypy IUIABJIEHHS PTYTH IPH
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nasnennn 3-10° [a, eciu yaenbHas TeIuoTa MaBjieHus pasaa 9,74 JIHx/r.

6. JlaBnenue nacwimennoro mnapa Hag H, SO, npu 178 °C pasno 666 Ila, a pu 211,5 °C — 2666

[Ta. Yemy paBHO IaBJIeHHE HACHIIIICHHOTO Mapa Haj cepHou kucioTou mpu 300 °C?

3anaHus MO0 KOHTPOJILHOM padoTe Ne3

1. Ykaxure, KAKUMHA CBOWCTBAMU M KAaKOTO KOMITIOHEHTAa — PACTBOPHUTENS WM PACTBOPEHHOTO

BEIIIECTBA — OIPEIEIIAETCS BETMUNHA 30y NTHOCKOIMYECKONW NOCTOSHHOM.

2. Kakue u3 cienyromux yTBEpKISCHUH CIpaBeuBbl sl COBEPLUIEHHOIO OMHApHOIO pacTBOpa

IIPY [IOCTOSIHHOM TeMmeparype?

a) 3axoH Payist cobmoaeTcst 115 KaXJ10ro KOMIIOHEHTa pacTBopa: Pi = Pi°x;;

0) o0beM cmerieHust AV, = 0;

B) sHTponus cMeuieHust AS., = 0;

r) sHeprus ['n66ca cmemenus AG,, = 0;

n) terwtota cmemenns AH, = 0.

3. Temniepatypa mnaBnenust ¢penona pasHa 40°C. PactBop, conepxamuii 0,172 2 aneranununa

(CsHyON) B 12,54 2 denoma, otBepaeBaeT npu 39,25°C. BBMHCINTE KPHOCKOIHUYECKYIO

MIOCTOSIHHYIO (JEHOJIa M €ro YyJEeNbHYI0 TEIUIOTY IulaBieHus. M3oToHuuyeckuili KorpPUIHMEHT

Banr-I'odda npuHATh paBHBIM €AUHULIE.

4. Ilpu obpazoBanuu 1 Mons pactBopa Si— Mn, MoibHas 10711 KpeMHHs B KOTOpoM paBHa 0,3,

BbIIeMIoCch 28700 [k Termotel. [lapuuanbHas MOJspHas TEIUIOTa PACTBOPEHHS MapraHia B

pactBope 3Toro coctaBa paBHa —3770 JIx/monb. PaccuumtaiiTe napuuanbHyl0 MOJISIPHYIO

TEIUIOTY PaCTBOPEHUS] KPEMHHUSI B 3TOM PacTBOpE.

3agaHus 0 KOHTPOJIBbHOI padore Ned

1. HanumuTe BbIpaK€HHE 3aBHUCUMOCTH HKBUBAJIEHTHOM 3JEKTPOINPOBOAHOCTH CUIIBHBIX
IEKTPOJIUTOB OT KOHLIEHTPALUH.

2. Hapucyiite cxemaTuyeckd TrpapuK 3aBUCUMOCTH  CPEIHEHMOHHOro  KoddduuueHnra
AKTUBHOCTH CWJIBHOI'O 3JIEKTPOJIMTAa OT MOHHOM CHJBI pacTBOpa (B IIMPOKOM JHAIa30HE
KOHLEHTpaLuii).

3. Ha ocHOBaHMHU CHpaBOYHBIX JaHHBIX O BEJIMYMHE IPOU3BEACHUsA pacTBOopuMocTH BaSO4
paccuuTaiiTe pacTBOPUMOCTD 3TOU coiu B Bozie U B pactBope 0,003 M Na,SO, npu 298 K.

4. Tlonp3ysiCh CHpPaBOYHBIMH JaHHBIMU O CPEJHMX HOHHBIX KO3(PPHUIMEHTaX aKTUBHOCTH
ANEKTPOIUTOB 1Jisi BogHOro pactBopa ZnCl, ¢ momsmbHOCTRIO 3,0 ipu Temmiepatype 25°C
BBIUHCIIUTE CPEIHIOI HOHHYIO MOJISUIBHOCTH, CPEIHIOI HMOHHYIO AKTUBHOCTb MU IOJHYIO
AKTUBHOCTD 3JIEKTPOJIUTA.

5. MonsipHast 3JIEKTPONPOBOJHOCTh NPH OECKOHEYHOM pa30aBIeHUH pPACTBOpa YKCYCHOM
KHCIOTBI B 1,5 paza Oosblie TakoW >K€ SJICKTPONPOBOJAHOCTUH THAPOKCHIA AMMOHHMS.
PactBops! 0,IM ykcycHoit kucnotel 1 0,05M rugpokcuza aMMOHHUS UMEIOT OJMHAKOBYIO
YAEIBHYIO  3JIEKTPOIPOBOAHOCTh. KakoBO COOTHONIEHHME CTENEHEM IHMCCOLMAalUU ATHX
3JIEKTPOJIUTOB B JJAHHBIX pacTBopax? (Uro 6oibie?).

3ananusi M0 KOHTPOJIbHOM padoTe NeS
1. 3anumwure ypaBHeHue HepHcera nns noreHumana anekrpoaa I-ro poxa. Ot dero 3aBUCUT

BEJIMYMHA U 3HAK MOTEHLIKaNa TaKoro aJieKkTpoa’?

2. K kakoMy TUIy OTHOCUTCS JaHHBIH TaJbBaHUYECKHH dJIEMEHT (XUMHUYECKUM,
KOHIICHTPAIMOHHBIN, C TmepeHocoM, 0e3 mepeHoca)? Hamumure ypaBHEHHE pEakivu,
IIPOTEKAIOLIEN B JAHHOM 2JIEMEHTE.

Pt | Hg-Zn(aMmmm) | ZI’ISO4 | Zn-Hg(aMaﬂbramaﬂ Pt

aj a:

3. Ilo cnpaBOYHBIM JaHHBIM O CTaHJIAPTHBIX AJIEKTPOJHBIX IOTEHIHUAIAaX BBIYUCINUTE
cranpaptayto O/1C sanemeHTa u npousseneHue pactsopumoctu npu 298 K s AgBr.

4. Tlonp3ysich cupaBOYHBIMU JaHHBIMH, paccunTaiite DJ[C raapBaHUYECKOrO 3JIEMEHTA MPU
298 K, cocrosmlero M3 IPUBEACHHBIX JJIEKTPOAOB. MOJSUIbHBIE KOHLEHTPALUU
AJIEKTPOJIUTOB B 3JIEKTpoAax m; U m,. loHHble KOAPPUIUEHTb aKTUBHOCTH BBIUYHCIUTE
[0 ypaBHEHHIO MepBoro npudmmkeHus teopun [lebas-Xrokkens. CocraBbTe cXemy
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IraJIbBAHHUYCCKOT'O 3JICMCHTA, COCTOAIICTO M3 YKA3daHHBIX 3JICKTPOOJOB.

Onextpon | m; Onextpon 11 m;
KCl| AgCl| Ag 0,005 ZnS0. | Zn 0,002

5. CocraBbTe YCIOBHYIO 3aITMCh TaTbBAHMYECKOTO AJIEMEHTa 0€3 JKUIKOCTHBIX COCTMHEHHIN
(«6e3 mepeHoca»), B koropoM npu T = 298 K camonpon3BoJIbHO MpoTeKaeT peakuus Pb
+ HgCl, = PbCl, + 2Hg. Bbruucaure crangaptHyio DIJIC  snemenTa,
TEPMOJMHAMMUYECKYIO0 KOHCTaHTy paBHOBecus K, peakiuu.

3ajaHus 10 KOHTPOJILHOM padoTe Ne6

I. 3aBuUCHT JIM OT UCXOAHBIX KOHLEHTPALMH PEArupyrolIMX BELIECTB IMEPUOJ
MOJTyTpeBpallleHusl JUIsl peakuuu BTOporo mopsiaka. I[lpuBenure maremaruieckoe
BBIPAKEHHE JUIS CIy4asi, KOTrJa HadyaJIbHbIE KOHIIEHTPAIlUA PEareéHTOB PaBHBI.

2. Kakumu JaHHBIMH HAJO pacroiaraTh s pacyeTa MaKCUMaJIbHO BO3MOXKHOTO
KOJIMYECTBA IPOMEXYTOYHOTO BEIIECTBA B IIOCIENOBATEIIBHON pEaKIUM IEPBOrO

ALK BK,C

7K i Cs=fltl
nopsaaka ! aK 3aBUCHUT BbICOTA MAKCMMYyMa KPUBOU

k/

OT OTHOIIEHUS KOHCTaHT ki 9

3. Jlyig HEKOTOPOU peaklMK MOJYUEHBI CIIEYIOUIUE IKCIIEPUMEHTAIbHBIC TaHHbIE:
0,02 0,04 0,06 0,08

6’3 6’3 6)3 6’3

G , MOAb/
T
/2 , MUH
MOo>kHO 71 c/IeTIaTh BBIBOJI O TIOPSIIKE JAHHOW peakiuu?

4. Peakuusi TEpPMUUYECKOIO PA3JIOKEHUSI dTaHA SIBISIETCS peakuuei nepBoro nopsiaka. [Ipu

0 -5 -1 0
550 € koHCTaHTa CKOPOCTH PEAaKIHMH paBHA 2,5-10 “c ,ampu 630 C -

-5 -1
141,510 "¢ . PaccuuraiiTe 3HEpPrur0 aKkTUBAUMU M NPEAIKCIOHEHIMAIbHbBIN
MHOXUTEIb YpaBHEHUsI AppeHuyca.

5. Ilpu cmemieHUM paBHBIX OOBEMOB MOJYMOJSIPHBIX PAacTBOPOB H,0, u HCOH

. H,0,+HCHO=HCOOH+H,O
B3aUMOJICHCTBYIOIMX MO YPaBHEHHIO 272 2 yepes 20
mun. IlpopearupoBano 80% wucxoaHeix BemiecTB (peakuus 2-ro mnopsiaka). CKoJIBKO
BpEMEHU TOTpeOyeTCss I TOTO, YTOOBI peakius MpOIUIa HAa Ty K€ TIyOWHY, €CIH
PacTBOPBI UCXOHBIX PEAreHTOB pa30aBUTh BJIBOE, a 3aTEM CMEIIATh?

3ajaHus M0 KOHTPOJIbHOM padore Ne7

1. Kakue peakiuu Ha3bIBalOTCs LenHbIMU? JlaiiTe omnpeneneHre U Ha30BUTE€ OCHOBHBIE CTA/IUU
LEITHOTO Ipoliecca.

2. Yrto mpencranisier co00il aKTUBHPOBAHHBIA KOMIUIEKC M Y€M OH OTJIMYAeTCs OT aKTUBHBIX
MOJIEKYJT?

3. Hns pasnoxenus nepoxcuga ROOR B pactBoputrene SH mpenmonaraercs clenyrouas
MOCJIEI0BATENBHOCTh PEAKIIIA:

1) ROOR — 2RO- (ki)
2)RO- + SH — ROH + S- (k»)
3) S- + ROOR — SOR + RO- (ks)
4)28 — S, (ks)
HOJIB3y51CL MCTOJAOM CTAlITMOHAPHBIX KOHI.ICHTp&I.[PIfI, BBIBCIUTC KMHCTUUCCKOC YPAaBHCHUC IJIA

—d|ROOR]

dt )
4. TIpendKCIOHEHIMAIBHBIA MHOKHTEIbh MOHOMOJIEKYJIIPHOTO PAa3lokKEHHs JHALETUIA TIPH
285 °C pagen 8,0-10"° ¢™'. Beluncure SHTPOINMIO aKTUBALMK 3TOM peakiuu. TPaHCMHUCCUOHHBIN
MHOYKUTENb TIPUMUTE PABHBIM €IMHUIIE.

CKOPOCTH PA3JIOKECHUS IEPOKCHIA
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3.1.2. MeTtoanueckue MaTepHaJbl, OINpeAe/sOle MNPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [IeATEJbHOCTH B XOJAe TeKylIero KOHTPOJs
yCIeBaeMOCTH

KounTtpoJubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3PEHHS, CaMOCTOsATEeNbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHX OIIMNOOK.

OneHka «omauyHo» CTaBUTCS B Cllydae, KOTJ1a COOJII0/IeHbI BCE KPUTEPUH.

OrneHka «xopouioy CTaBUTCS, €Ci 00y4arolIUics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremeopumenbHoy CTaBUTCA, €cld OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETalel, T0MyCKaeT HETOYHOCTH, HEOCTATOYHO
MpaBWIbHbIE (OPMYIHMPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAJIU30M,
apryMeHTanuei 1 BbIBOJaMH.

OneHka «HeyoosnemeopumenbHo» CTaBUTCS, €ClIM OOydalolMiCS He OTBEeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

3.2. OueHo4HbIe MATEPHAJIbI JJIs1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTalluH
3.2.1. Kputepuu oueHKH pe3yJibTaTOB 00YUeHUs M0 TUCHUILIMHE (MOTYJII0)

MIxana PesyabTaTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHHA
OLICHHBaHHS o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCIIEAOBATEIFHO M TPAMOTHO €T0 M3JIaraeT, ONHUPasiCh HA 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEPaTyphl,

- Ha OCHOBE CHCTCMHBIX HAYYHBIX 3HAHUH JeiaeT KBaJTU(HUIMPOBAHHBIC
BBIBOJIbI M 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - oOydJaromuiics ymMeeT CcaMOCTOSITENIbHO M INPaBUJIBHO peliath y4eOHO-
npoecCHOHANBHBIE — 33Ja4ll WM 33JaHusd, YBEpEeHHO, JIOTHYHO,
MOCJIEIOBATENIEHO W ApTYMEHTHPOBAHO M3JIaraTh CBOE PEIICHHE, UCIIONB3YS
Hay4YHBIC TTIOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer: - o0ydaromuiicsi BIaJeeT panuoHAIBHBIMA METOJIaMHU (C HCIIOJIb30BaHHEM
paIMOHATBHBIX METOAWK) PEIICHUS CIOXKHBIX MPOPECCHOHANBHBIX 3a/1ad,
MPE/ICTaBICHHBIX JICTOBBIMU UTPAaMH, KeHcaMt | T.JI.;

[Ipu pemerny TpoIEMOHCTPHUPOBAI HABBIKA

- BBIJICJICHUSA TJIABHOTO,

- CBS3KOW TECOPETHUYECKUX MOJOKCHHH C TPeOOBAHWSAMH PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0)KEHHS MBICTIEH B JIOTHYECKON TOCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTENIFHOTO aHajn3a (haKThbl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIO 3Haer: - oOyyaromuiics TBEpJO YCBOWJ MaTepuaj, AOCTaTOYHO TPaMOTHO €ro
M3JaraeT, ONMUpasCh Ha 3HAHUS OCHOBHOHM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHsercs B (OPMYNIHPOBAHUH KBATU(HUINPOBAHHBIX BHIBOJOB U
0000IIIeHNI, OlepupyeT KaTeropusiMH W TMOHATHUSAME, HO HE Bcerna
MIPAaBUJIBHO HX BEPH(PHUIIUPYET.

Ywmeer: - O0ydaloIIHiicsl yMEET CaMOCTOSITENILbHO M B OCHOBHOM NPABUIILHO PEIIaTh
yueOHO-TIpoecCHOHATIBHBIE 33/1a4d WJIM 33/1aHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAaHO H3JlaraTh CBOE pelIeHHE, HE B
MOJHOM MEPE HCHOJb3Yys HAYYHBIC MOHATHUA U CCBIJIKM Ha HOPMATUBHYIO
0asy.

Brnaneer: - oOydJarouIiiics B IEJIOM BIAICeT PAlMOHATBHBIMA METOAAMH PELICHUS
CJIOHBIX TTPO(ECCHOHATBHBIX 3a/1a4, PEICTABICHHBIX JICIOBEIMU UTPaMH,
KelicaMu U T.10.;

[lpn pemweHHn CMOr MNPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
rIIyOMHHOCTh HaBBIKOB,
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- BBIJICIICHHS TJIABHOTO,

- U3JIOKCHHS MBICIICH B JIOTHUECKOM MOCJICA0BATCIIBHOCTH,

- CBS3KH TEOPETUYECKHAX IOJIOKCHUH C TPEOOBAHHUSIMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENEHOTO aHalu3a (haKThl, COOBITHH, SBICHUMN, MPOIECCOB B MX
B3aMMOCBSI3U U JUAIEKTHYECKOM Pa3BUTHH.

YIOBJIETBO- 3Haer: - 00yYaroIHUICs OPUCHTUPYETCS B MaTepHae, OJHAKO 3aTPYAHACTCS B €ro
PUTEJIBHO H3J10’KEHUU,

- IOKa3bIBa€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JOIOIHUTEIBLHON
JIUTEPaTypBl;

- c1abo apryMEeHTHPYET Hay4HBIE ITOJI0KEHHS;

- IPAaKTHYECKH HE CITIOCOOEH CPOPMYIHPOBATH BEIBOJBI 1 000OIICHNS;

- YaCTHYHO BJIQJICET CUCTEMOM MOHSTHH.

VYmeer: - oOydaromuiics B OCHOBHOM YMEET PELINTh y4eOHO-Npo(decCHOHAIBHYIO
3aJady WM 33/laHKe, HO JIOMYCKaeT OIMMOKH, c1ab0 apryMEeHTHPYET CBOE
peICHUEC, HEAOCTATOYHO HCIIOJIB3YCT HAYUYHBLIC IMOHATUA U PYKOBOIAALINE
JOKYMEHTBI.

Brnapneer: - oOydarommiics BiIafgeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
peLIeHUsT  CIOXKHBIX  NMPOQECCHOHAIBHBIX  3ajad, IPEACTaBICHHBIX
JITIOBBIMHU WTPaMH, KeHcaMy U T.1.;

IIpu pemieHny NpOAEMOHCTPUPOBAI HEAOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIaBHOTO,

- N37I0’)KEHHS MbICTIEH B JIOTHIECKON MOCIIEI0BATEIbHOCTH,

- CBSA3KH TEOPETHYECKHUX IOJIOKEHUH ¢ TpeOOBaHMAMHU PYKOBOASAIINX
JOKyMEHTOB,

- CaMOCTOSATENBHOTO aHaIu3a (haKThbl, COOBITHIA, SIBICHNH, IPOIIECCOB B MX
B3aUMOCBSI3H M TUATEKTHUECKOM Pa3BHTHH.

HEYJOBJIETBO- 3HaerT: - 00yyarouMicst He yCBOMJI 3HAYNTEIbHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXXET apryMEHTHPOBATh HAy4YHbIE ITOJI0KEHHUS,;

- He (OpMyIHPYET KBATU(GHUIIMPOBAHHBIX BEIBOJIOB U 000OIICHHUI;
- HE BJIQJICET CUCTEMOM NOHSATHUH.

Ymeer: oOyJaromuiicss He TMOKa3aJl YMEHHE pemaTh ydeOHO-TIpodecCHOHATBHYIO
3a1a4y WIK 33/IaHHE.
Bnaneer: HE BBINTOJHEHBI TPEOOBAHMS, MPEIABSIBISIEMbIC K HaBbIKaM, OL[CHUBAEMBIM

KYOOBJICTBOPUTCIILHO».

3.2.2. KoHTpoJibHBIE 3a1aHUS H/WJIH MHbIe MaTepuabl 1Jisl IPOBeAeHHUs NMPOMEKYTOYHOM
aTTecTaluu
Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1.

IlepBbIif 3akOH TEpPMOIUHAMUKH, (DOPMYJIHUPOBKM M MaTEMaTHYECKOE BBIPAKEHHUE.
Buytpennsss sHeprus cuctembl. Teruiora u pabora Kak (QOpMBI mepenadyd SHEPrHH.
IlepBbIil 3aKOH TEPMOJMHAMUKH NMPUMEHUTEIBHO K H30TEPMHUECKOMY, M300apHOMY H
MU30XOPHOMY IIPOLIECCAM.

TennmoeMkocTh HeanbHOro rasa. MzoxopHas u n3o00apHas MOJSIPHBbIE TEIIOEMKOCTH.
CBs3p MEXIy HUMH Il UICATBHOTO ra3a. 3aBUCUMOCTh M300apHOM TEIJIOEMKOCTH OT
TEMIIEPATYPBI U arperaTHOr0 COCTOSIHUS BEILIECTBA.

Tepmoxumusi. TeruoBsie 3pPEeKTbl XUMHUECKUX PEaKIUil MPH MOCTOSTHHOM JaBJICHUH U
noctossHHOM oObeme. 3akoH ['ecca. Caenctust u3 3akoHa ['ecca. CtaHnapTHBIE TEIUIOTHI
cropanust ¥ oOpa3zoBaHus. CBSI3b TEIUIOBBIX A(PPEKTOB XUMHUECKUX PpEAKIUi Tpu
MIOCTOSIHHOM JIaBJICHUU U IOCTOSIHHOM oObeMe. VX ucronb3oBaHME ISl HaXOXKACHUS
TETUIOBBIX A(PPEKTOB XMMUYECKHUX peakiuid. [IpowsumocTpupyiiTe Ha MPOU3BOJIBHOM
IIpUMepe.

BeiBog wu amanm3 ypaBHeHust Kupxroda. HMcmonmp3oBanue HHTETpaibHBIX —(hopm
yYpaBHEHMs JUIsI BBIYMCICHUS TEIUIOBBIX 3()(EKTOB XHMHUYECKHUX IPOLIECCOB IPH
3aJIJaHHOM TeMIleparype.

Bropoe Hauano TepMOAMHAMUKH. DHTPOIIHS, €€ OCHOBHBIE CBOMCTBA. BBIBOJ BBIpa)KEHUS
1T TToJTHOTO TuddepeHnrana SHTponuu. Pacyer n3MeHeHHs SHTPONHHU B MPOLECCcax C
Y4acTHEM MJEAIbHOIO Ta3a. 3aBUCHUMOCTb DJHTPONNU OT IapaMETPOB COCTOSHMSL.
N3menenune SHTpOINH B NPOLECCE CMELICHNS UACAIBHBIX T'a30B.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

3aBHCHUMOCTh SHTPOIMH BEIIECTBA OT TeMIeparypsl. M300pazurte cxemMaTHuecku rpaduk
3TOW 3aBHCHUMOCTh B TEMIIEpaTypHOM HHTEpBaje, BKIIOYAIONIEM B ce0sl TemIepaTyphl
IUIaBJICHUSI U KUMEHUs BemiecTBa. ['paduueckuii 1 aHAIMTHYECKUH pacdeT aOCOIIOTHOMN
SHTPOMHH.

CaMonpou3BOJIBHBIE U HECAMONPOM3BOJIBHBIE  IIpoliecchl.  BrTopoe  Haudano
TEPMOJUHAMHUKH. MareMaTuyeckoe BbIpaK€HUE 2-T0 3aKOHa TEPMOJWHAMUKUA B
M30IIMpOBaHHON  cucteme. M300pasuTe  XapakTep H3MEHEHHMsS  SHTPONHUU B
CaMOIIPOU3BOJILHOM IPOILIecce, MPOTEKAIOIIEM B U30JIMPOBAHHON CUCTEME.
Oo6wenunennoe ypaBHenue | u Il 3akonoB TepmoguHaMuku. DHeprust ['u66ca u sHeprus
I'enpMrommIa, CBOMCTRBA.

BeiBog BbeIpakeHust i nonHoro nuddepeniuana sHeprun [nb6ca. 3aBucuMOCTh
sHeprun ['ub0ca oT AaBlIeHUS U TEMIIEPaTYPBhI.

BeiBoJ BhIpakeHus U1t HoaHOro nuddepenimana sHepruu I ensMronbua. 3aBUCUMOCTh
sHepruu ['enbMrosnplia oT TeMnepaTypsl 1 o0bema.

PaBHOBECHBIN BBIXOJ XMMHUYECKOM peakuuu. Bpipasure B 00meM BHAE KOHCTaHTY

paBHOBECHS K, Ul peakUuy uepe3 PaBHOBECHOE KOJMYECTBO MOJEH aMMHaKa,
paBHOe X , M oOmee HaBlIeHUE B cucreMe P , ecium Uil MPOBEICHUS PEAKLUU
HCXOJIHBIE BEILIECTBA B3AThl B CTEXMOMETPUUECKUX KOJINYECTBAX.

TepMonnHaMuyeckass U 3MIUPUUECKAss KOHCTAHTbI XMMHUECKOIO paBHOBECHs. MeTozbl

pacuera KOHCTaHThI paBHOBECHS TIPU T#298 K

Bnusiaue oOmiero naBieHUss M NPUMECH HHEPTHOTO Tra3a Ha PaBHOBECHBIH BBIXO[
MPOJYKTOB peakiuu. PaccMoTpuTe Ha MPOU3BOJILHOM MpUMeEpPE razopazHoi peakiuu.
BnusHue TemmepaTypel Ha XMMHUYECKOE paBHOBecHE. BbIBOA M aHanu3 ypaBHEHUS
n3o06apel Bant-I'odda. IlpubmmxkeHHoe M yTOUHEHHOE WHTETPUPOBAHUE YPaBHEHMS.
[IpuBenure mnpuMep XUMHYECKOM pEakLUMH, [ KOTOPOH KOHCTaHTa pPaBHOBECHS
Bo3pacTaeT (yObIBaeT) C yBeIMUEeHUEM TEMITepaTypHhI.

OCOOCHHOCTH XMMHUYECKOTO paBHOBECHs B Te€TEPOreHHBIX cucremax. IIpumepsl
BBIPQKEHUS] KOHCTAHThl XHMHYECKOTO paBHOBECUS U TETEPOTEHHBIX peaKIuil.
Bnusinue naBnenus u 100aBOK MHEPTHOTO ra3a Ha CIABUTI XUMHUYECKOTO PABHOBECHS.
Onpenenenre CpeHEr0 M HCTUHHOTO TEIIoBOro 3¢@deKkra XUMHUYECKOM peakiuu Ha
OCHOBAaHUM 3KCIIEPUMEHTAJIBHBIX JAHHBIX O 3aBUCUMOCTH KOHCTAHTHI PaBHOBECUS OT
TEeMIepaTypbl. AHATUTHYECKUE U TpaduUecKre METO/bI.

da3oBble Mepexoab! nepBoro poga. OCHOBHbIE MOHATHS: (a3a, COCTaBIAIOLIEE CUCTEMY
BEIIIECTBO, HE3aBUCUMBIM KOMIIOHEHT, YUCJIO cTeneHel cBoOosl. [IpaBuno ¢a3 ['mbOca.
da3zoBas quarpaMma OJHOKOMIIOHEHTHON CHCTEMBI, ONMCAHUE KPUBBIX M XapaKTEPHBIX
Touek auarpammsbl. llpumenenue mnpasmna (a3 k guarpamme. Kakoe MakcumaibHOE
qucia0 a3 MOXKET HaXOIUThCS B PABHOBECHH B OJJTHOKOMIIOHEHTHOM cucteme?

@da30BbIC PABHOBECHUS B OJJHOKOMIIOHEHTHOU cHCTeMe. J(narpamma COCTOSIHUSL C TPOMHOM
Toukoi. OnricaHue KpPUBBIX M XapaKTepHBIX TOueK Ha nuarpamme. [Ipasuio ¢a3 ['m6oca.
Wurerpanbubie ¢opmbl ypaBHenus Kianelipona-Knaysuyca. IlpuBenute ypaBHEHUS,
BBIPA)XAIOILIME 3aBHCHMOCTh JaBJICHHUsS HACBIIICHHOTO Tapa HaJ XHUIKOM (a3oi ot

TEMIIepaTypbl TOPH YCIOBHAX: a) AH#f|T| , 6) Ac=Aa+AeT  Kakomy wus3
[PUBEICHHBIX BBIIE YCIOBHM OTBEYAeT JIMHEWHAs 3aBUCUMOCTh B KOOpAMHATAX

In P :f ( 1/ T) ? [1ap cuuTaTh UACATHHBIM Ta30M.

Jlaiite omnpeneneHue TeMIEpaTypbl KHUIIEHUS SKUJIKOCTH. 3aBHUCHUMOCTb TEIUIOTHI
ucnapeHuss ot TemmepaTrypsl. ['padudeckoe mpelncTaBieHHE yKa3aHHOW 3aBUCHMOCTH.
Vkaxure o0NacThb TeMIepaTryp, Uil KOTOpOW MOMKHO TIpeHeOpeub BIUSHHEM
TEMIIepaTypbl Ha TEIUIOTY UCIIAPEHHUS.

JluarpamMmbl KUTNIEHHS OHHApHBIX CHUCTEM C TIOJIHOM B3aMMHOW pPacTBOPUMOCTHIO
KOMITOHEHTOB.  3akoHbl  ['mO6ca-KonoBamoBa. Ilpumenenme mpaBuna (a3 K
UCCIJIEIOBAaHUIO IUarpaMM KHUIIEHHUS.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

PaBHOBecue “xuakocTe-nap” B JIBYXKOMIIOHEHTHBIX CUCTeMax. /luarpammsl ““naBieHue-
coctaB”, ‘“‘remmepaTypa-cocTaB’, ‘“COCTaB TNapa-COCTaB JKHUAKOCTH JUII CHUCTEM C
10JIO’KUTEIBHBIMU OTKJIOHEHUSMH OT 3aKOoHa Payis.

JlnarpaMMa  COCTOSIHMSL ~ JIByXKOMIIOHEHTHOM  cuctembl A-B  xapakrepusyercs
MUHUMYMOM Ha KpHUBOH «TeMIeparypa-coctaB». KommoHeHT A sdABiseTcs MeEHee
JeTy4nM, 4eM BemlecTBo B. Onuncanne MUHWN U MOJEH JUarpaMMbl. Y KA)KUTE COCTaBbI
JUCTIIIIATA U KyOOBOTO OCTaTKa NpU PEKTUPHUKAIMU KUIKOM CMECH, C OOJBIIUM
(MeHbIIUM) cofiepKaHHEeM KOMITIOHEHTa A 10 CPaBHEHHIO C a3€0TPOMHOM CMECHIO.
OCHOBBI pa3fiefieHus >KUAKHX OHHAapHBIX CMeceil IEeperoHKOH U peKTU(UKAIUEH.
Bo3MOXHO 1M JABYXKOMIIOHEHTHYIO CHCTEMY, XapaKTEepHU3YIOIIyIoCcSd Halu4HeM
azeoTpona (COCTaB HE COBHAJACT C a3€OTPOINHBIM), pa3AeIUTh Ha YUCThIe KOMIIOHEHTHI?
[IpuBenuTe nosicHeHue.

[TapumanbHbple MOJIIpHbIE CBOWCTBa (BEMTMYMHBI) KOMIIOHEHTOB pacTBopa.  CBs3b
NMapluyuagbHbIX MOJIIPHBIX CBOMCTB C OOIIMM CBOWCTBOM U COCTaBOM CHCTEMBI.
VYpasuenus [' u60ca-/{rorema.

WNneansupie pactBopel. CporictBa. (DyHKIMM CcMemeHUs. YpaBHEHHs I pacyera
sHeprun ['uG6ca U PHTANBIUU CMEIIEHHUs PU 00pa30BaHUU HJCABHBIX PACTBOPOB M3
YUCTBIX KOMIIOHEHTOB. [IpuBenute mpumepsl CUCTEM, MPEICTABIAIOMIMX MPAKTHUYECKU
ujieaIbHbIN pacTBOP B )KUIKOH (haze.

AKTHUBHOCTB, KO3(P(GUIIMEHT aKTHBHOCTH KOMIIOHEHTAa PAacTBOpa. DKCIEPUMEHTATHLHOE
ornpenesneHne Kod(UIeHTa akTUBHOCTH KOMIIOHEHTa pacTBOpa MO BEJIMYUHE JaBICHUS
€r0 HaCBIIIEHHOIO apa.

[IpenensHO pa3zbaBieHHbIE pacTBOPHL. 3akoHbl Payns u I'eHpu, UX NPUMEHHMOCTb JJIs
OMMCAaHMS 3aBUCUMOCTH JAaBJIEHUS HACBIIEHHOTO Iapa OT COCTaBa pacTBOpa. Y paBHEHUS
JUIL XMMHYECKOT0 IOTEHIMalla paCTBOPUTENS U PACTBOPEHHOTI'O BEIIECTBA.

OcMmoc, ocmMoTnueckoe naBieHue. [IpruuHBI, BBI3BIBAIOIIME IEPEXOJ] PaCTBOPHUTEI
yepe3 IMONMYNPOHULAEMYIO IIEPErOpoAKYy. YPaBHEHHUE, CBS3BIBAIOIIEE OCMOTHYECKOE
JABJICHUE C KOHIEHTpauuei pactsopa. OmnpeneneHus: MOJIPHOW MacChl PaCTBOPEHHOTO
BEIIECTBA 10 TAHHBIM U3MEPEHUSI OCMOTUYECKOIO JaBJICHMS.

KonnuratrBable CBONCTBA pPacTBOPOB HENETYYHMX BEIIECTB B JIETy4YEM pPacCTBOPHTEIE.
D0yIMOCKONIMYECKUH M KPUOCKOMMYECKUH METO/bl OMNpeJeNeHHs] MOJSIPHONW Macchl
PacTBOPEHHOTO BEIIECTBA.

PacTBOpBI CHIIBHBIX 3JEKTpOJUTOB. OCHOBHBIE MOJIOKeHUs Teopun JleOGas-XroKKens.
3aBUCUMOCTh CPEIHEr0 HOHHOTO KO3(PPUIIMEeHTa aKTUBHOCTH OT MOHHOM CHIIBI pacTBOpa
B pa30aBJICHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPAX CUIIBHBIX DJIEKTPOIUTOB.
3aBUCHMOCTb  3JIEKTPONPOBOJHOCTH  PACTBOPOB  CWIBHBIX  JJIEKTPOJIUTOB  OT
KOHIIEHTpaluK. ONEKTPOopOpeTUYECK U pelakcalMoHHbI 3(QeKTbl CHUXKEeHUs
AJIEKTPONPOBOIHOCTU. B KakuX ombITaX MOATBEPKAAETCS HAIMYME WIIM OTCYTCTBUE ITHX
3P HEKTOB TOPMOKEHHUSA?

PacTBOpbI CHIIBHBIX 3J€KTPOIUTOB. OCHOBHBIE MOJOXKEHUS Teopuu JleOasi- XIoKKes.
3aBHCHUMOCTh CPEHET0 HOHHOTO KO3(p(pHIlMeHTa aKTUBHOCTH OT MOHHOM CHJIBI pacTBOpa
B pa30aBJIEHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPAX CHIIBHBIX AJIEKTPOJIUTOB.

HNonnasa cuna pactBopa. BinsHHE NOCTOPOHHMX AJIEKTPOJMTOB HAa CPEIHUN HOHHBIN
KOA(p(UIMEHT aKTUBHOCTU JAHHOTO CHJIBHOTO 3JieKTpoiuTa. [IpaBmio MOHHOM CHIIBI
pactBopa Jlbtouca-Pennana, 061acTe €ro npUMEHUMOCTH.

MounsipHass ¥ yaenbHas DJIEKTPUYECKHE MPOBOJUMOCTH PACTBOPOB AJIEKTPOJIUTOB,
MOHSITHE, EAMHULIBI U3MEPEHUS.

3aBUCHMOCTh MOJSIDHOM U YAEIBHOW 3JIEKTPONPOBOJHOCTEM OT KOHLEHTpaluH,
Temreparypbl W mpupoAsl  pactBopurens. OOBSICHUTE XapakTep  yKa3aHHBIX
3aBUCUMOCTEH JIJIsl caObIX U CHIIBHBIX JIEKTPOJIUTOB.

PacTtBOpbI cna0Obix 371eKTpoauToB. OCHOBHBIE MOJIOKEHHUS Teopun AppeHnyca. BeiBoa u
aHanM3 3aKoHa pas3BefeHus OcTBanbpaa AJI AJIEKTPOJINTA BaJIEHTHOrO THna 1:1.
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BnusHue KOHLEHTpallMM W TEMIIEpaTypbl Ha KOHCTaHTY JAMCCOLMALIMM W CTENEHb
JUCCOIUAIMK CIa0bIX 3JIEKTPOJIUTOB. 3aBHUCHUMOCThH 3JIEKTPOINPOBOJHOCTH PacTBOPOB
CJIa0BbIX AJIEKTPOJIUTOB OT KOHIICHTPALIUH.

MonsipHas ¥ yjaenbHas DSJEKTPUYECKHE MPOBOIUMOCTH PACTBOPOB AIIEKTPOJIUTOB,
MOHATHE,  E€AWHMIBI  W3MEpPEHMs.  3aBUCUMOCTb  MOJIIDHOM M yAEIBHOU
AJIEKTPONPOBOIHOCTEN OT KOHLUEHTPALMU U IPUPOJIbI PACTBOPUTEIIS.

[IpuBenure aHanUTHUYECKHE BBIpAXKEHUS JBYX 3akoHOB Kombpayma: ypaBHEHUS

KBaJpPaTHOTO KOPHS, A=f (\/C) , U 3aKOHa HE3aBHCHMOIO JBWXEHMsI HOHOB. Jlis
KaKHX AJIEKTPOJIUTOB (CIaObIX WM CHUJIBHBIX) U MPU KAKUX YCIOBUSIX CIIPaBEAIUBBI 3TH
BBIPAKEHUS?

Knaccudukanus ranpBaHUYeCKUX JIEMEHTOB. XUMHUYECKUE TaJbBaHUUYECKHE SJIEMEHTHI,
MOHSITUE U TIPUMEDBI.

HopMmanbnbiii 351eMeHT BecToHa: yCTpOHCTBO 3JIEMEHTA, SJEKTPOJHBIE IMOJypeakiv,
ypaBHEHHE CaMONpPOM3BOJIBHOM  peakiuu, ypaBHeHue HepHcra, obmactu ero
MIPUMEHEHUSI.

Konuenrpanuonssle nenu. YpaBHeHue HepHcTa i1 KOHIEHTPALMOHHOIO 3JIEMEHTA,
COCTABJICHHOI'O U3 JIByX aMaJIbI'aMHBIX JJIEKTPOJOB.

3aBucumocts O/IC OT aKTMBHOCTEH YYaCTHMKOB D3JIEKTPOXMMHYECKOM pEaKIHH,
MPOTEKAIOIIEH B TAJIbBAHUYECKOM 3JIeMeHTe. BbIiBOa 1 aHanu3 ypaBHeHus HepHcra.
Onement [lanudng-SIkoOu: yCTpOHCTBO 3JEMEHTa, JJIEKTPOAHbBIE MOJIYpeaKIty,
YpaBHEHUE CaMOIPOU3BOJIBLHON peakiuu, ypaBHeHrue HepHera.

Konuenrpanuonssle nenu. YpaBHeHue HepHcTa i1 KOHIEHTPALMOHHOIO DJIEMEHTA,
COCTABJICHHOI'O U3 JIByX aMaJIbI'aMHBIX JJIEKTPOJOB.

Knaccugukamus snextponoB. ['a3oBbie 3JeKTponbl onpezeneHue, npumepsl. BoeiBon u
aHAJIN3 YPABHEHUH, BBIPAKAIOMIMX 3aBUCUMOCTh MOTEHIMANIA BOJOPOJIHOTIO U XJIOPHOTO
AJIEKTPOAOB OT aKTHBHOCTH HMOHOB M JaBiieHHs raza. Cxema u o01acTh NMPUMEHEHUS
BOJOPOJHOTO 3JIEKTPOJA.

Knaccugukamust 351eKTpofoB. DIEKTPOAbl BTOPOTO poJa, ONpeIeNieHHE NPUMEpHI.
3anuiuuTe 3JIEKTPOAHYIO PEaKuio U ypaBHeHue HepHcTa /17151 BBIOPAaHHOTO JIEKTPOJIa.
BnusHre KOHUEHTpalMM MOTEHLHAIONPEACIAIOIMX HWOHOB, pH W MOHHON CHIIbI
pacTBOpa Ha MOTEHIMaN »3JeKTpojaa. KamomenbHBIM AIEKTPOA: CXema 3JIEKTPOoJa,
3JIEKTPOHBIE MOTypPEaKIMH, IPUTOTOBICHUE, 00JIaCTh TPUMEHEHHUSI.

Knaccudpukanuss ~ snekrponoB.  OKUCIMTEIHHO-BOCCTAHOBUTENBHBIE  DJIEKTPOJIBI:
OIlpe/ieNICHUE, TPUMEPHI, 3JIEKTPOAHBIE IOJypeakuud. BbIBOoA M aHanu3 ypaBHEHUS
HepHcTa a1 371€KTpo10B JaHHOTO THIA.

XUHTUAPOHHBIM  3JEKTPOJ:  CXEMa  JJEKTPOAa,  AJIEKTPOAHBIE  MOJIypeakluy,
MIPUTOTOBJICHHE, 00JIACTh IPUMEHEHHUS.

BeiBog u ananu3 MHTErpaqbHOW (OPMBI KMHETHUYECKOTO YPaBHEHHUS HEOOpaTUMOM
romMoreHHou peakiuu 0-ro mopsiaka. M3o0pa3uTe cxeMaTHYeCKH KMHETHYECKHUE KPUBBIS
JUI UCXOAHOIO BEIIECTBA M NMPOJAYKTa PEaKLMU, a TAKKEe NMPUBEIUTE MAaTEMaTHUECKHE
BBIPQ)XCHMSI, OINHKCHIBAIOIIME XOJ 3TUX KPHUBBIX. BBIBEINTE BBIpAKEHHE [UJII BPEMEHU
IIOJIyIPEBPAILEHUSI HCXOAHOIO BELIECTBA.

BriBog w aHanu3 wWHTErpaqbHON (OpPMBI KHUHETHUYECKOTO YpaBHEHHUsS HE0oOpaTUMOM
TOMOTeHHOM peakimu 1-ro mopsaka. M300pazute cxeMaTnuecku KHHETHYECKHE KPUBBIE
JUISL UICXOJHOIO BEIECTBA M MPOAYKTAa PEaKLHH, a TaKXKe NPUBEAUTE MATEMATHYECKUE
BBIPQ)XXECHHUSI, OINHUCHIBAIOIIME XOJ 3TUX KPHUBBIX. BbIBeIUTE BBIpaKEHHE [JII BPEMEHU
MOJTYIIPEBPAIICHHS UCXOJHOTO BELIECTBA.

HeoOpatumpie TOMOTeHHBIE pEaKIUU 2-TO TOpSAAKAa C pPaBHBIMH HadadbHBIMU
KOHIEHTpALUsIMU peareHToB. BriBoa MHTErpaibHOM (POpMBI KHHETUYECKOTO YPaBHEHHUS.
Kunernueckas KpUBasi, ypaBHEHUE KMHETUYECKOU KPUBOM. IIpuBenure
mudGepeHInanbHYI0 U HHTETPAIbHYIO (opMbl (0€3 BBIBO/IA) KUHETUYECKOTO ypaBHEHUS
OJIHOCTOPOHHEH TOMOTE€HHOM peaKkIuu BTOpOro mnopsiaka «A + B — mnpoaykTeny,
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56.

57.

38.

59.

60.

61.

62.

63.

NPOTEKAIONIEH TMpH TOCTOSHHBIX TeMmIeparype © o0beMe, €cld KOHLEHTpaluu
pearupymomux BemecTs A 1 B B MOMEHT Hauana peakiui He paBHBI JPYT IPYTY.

BeiBog u ananu3 MHTErpajbHOW (GOPMBI KMHETHUYECKOTO YPaBHEHUS HEOoOpaTUMOM
TOMOTEHHOM peakuuu 3-ro nopsaka. M3o0pa3ute cxeMaTHuecku KHHETUYECKUE KPUBBIE
JUIL UCXOAHOTO BEIIECTBA M NMPOJAYKTa PEAKLMU, a TAKKE NMPUBEIUTE MAaTEMaTHUECKHE
BBIPQKEHUSI, ONMUCHIBAIOIINE XOJ ITHUX KPUBBIX. BhIBenuTe BBIpaXKEHUE AJII BPEMEHU
IIOJIyTIPEBPAILEHUS HCXOAHOTIO BELIECTBA.

[lapanienbHple peakuu NEPBOro MOpsAaKa. 3amuiInTe cucreMy auddepeHanIbHbIX
KMHETUYECKMX YpPaBHEHUH, OIMCHIBAIOUIYIO [MapaJIJICJIbHBIE TOMOTEHHbBIE pPEaKIHMH
nepsoro nopsiika A — B, A — D c koHcTanTamu ckopoctu k; u K> COOTBETCTBEHHO.
BbiBog ypaBHEHHIl, MO3BOJSIOMIMX TPOBECTH pacyeT KOHCTAaHT CKOPOCTH O0eux
napajuleNbHBIX peakuuid. Kak MeHseTcss COOTHOIIEHHE MEXAy KOHILEHTPALUIMU
IIPOAYKTOB PEAKIIUH 110 MEPE €€ MPOTEKAHMSL.

[IpyHIMIT HE3aBUCHUMOCTH NPOTEKAHUS AJIEMEHTapHbIX peakuuil. OOpaTuMble peakuu
NEepBOTo MOpsi/Ka, cucteMa IuddepeHMaIbHbIX YPaBHEHUH, OMUCHIBAIOIINX CKOPOCTU
JJIEMEHTApHBIX CTaAWMl W IIporecca B IeJOM. BbIBOI ypaBHEHUWH, MO3BOJSIOMINX
MIPOBECTU pacyeT KOHCTAHT CKOPOCTH 00eux peakuuil. Bo3MokHbIE BUIBI KHHETHYECKUX
KPUBBIX JUISl HCXOJTHOTO BEIIECTBA U MPOAYKTA PEAKIIMH B 3aBUCUMOCTH OT COOTHOILICHUS
KOHCTaHT CKOPOCTH NPSMOM U 0OpaTHOM peakIuii.

Bnusinue temmnepatypbl Ha CKOpOCTh XuMmuueckod peakuuu. [IpaBuno Bant-I'odda.
TemmnepatypHbiii K03((UIIMEHT KOHCTAHTBI CKOPOCTH peakuuu (koddp¢uimeHt Bant-
I'odda), xapakTep ero u3MeHeHus C MOBBIIIEHUEM TeMIIEpaTyphl.

VYpaBHenne  AppeHuyca.  MeToasl  ONpENENeHUs  DHEPIUM  aKTHBAlUM U
MPEPKCIIOHEHIINATbHOTO0 MHOXKHUTENS. [lomyunTe BbIpakeHHe, yCTaHABIUBAIOIIEE CBS3b
kodpduuuenra Baur-I'opda c >pdexTuBHON >HEprueil axTHUBALUKM XUMHYECKON
peaxuuu.

N3n0xnuTe OCHOBHBIE NOJIOKEHHS M ATalbl BbIBOJA KMHETUYECKOTO YPAaBHEHUS TEOPUHU
akTuBHBIX (OuHapHBIX) coyaapenuil (TAC). IlpuBenute OcCHOBHOE ypaBHEHHE TEOpUU
JUIg cilydas B3aMMOJCMCTBMSI OJMHAKOBBIX MOJIEKYJ M HA30BUTE BXOZSIINE B HETO
BEJIMYMHBI.

KoHcTanTa cKOpOCTH OMMOJIEKYIISIPHON peaklny, MPea3KCIIOHEHIUAIBHBIA MHOXKUTENb
(dakTop coymapenwmii), sHeprusi aktuBanuu. Ctepudeckuii GakTop, HEOOXOIUMOCTh €T0
BBEJICHUS B KUHETUYECKOE YPAaBHEHUE TEOPHH.

W3noxuTe OCHOBHBIE TMOJOXKEHHSI TEOPUHU IMEPEXOAHOIO COCTOSIHMS, COMPOBOXKAAS HX
COOTBETCTBYIOILIEH  KMHETHMUYECKOM  cxemMo.  Ompenenure  CMbICH  HOHSTHH
«aKTHUBUPOBAaHHBIA  KOMIUIEKC», «KOOpJWHATa peaklun», «UCTHUHHAs dSHEprus
aKTUBALMN», B TEPMUHAX TEOPUH NIEPEXOJTHOTO COCTOSIHHMSL.

KuHeTnka MOHOMOJIEKYJISIPHBIX peakuuil B paMKaxX TEOPUM AaKTUBHBIX COYAApEHHI.
Cxema JIunnemana. IlosicHuTe, MpU KakMX YCIOBMSIX PEAKIMS Pa3JIOKEHUS B Ia30BOM
¢daze npu TEPMUYECKOM MEXaHU3ME aKTUBAILMU MPOTEKAET IO MEepBOMY MOPSAIKY, a IpU
KaKHX — I10 BTOPOMY.

3.2.3. Melonuqecxne MaTtepuaJjbl, Oonpeacjadariue mnpoueaypbl OINCHUBAHUA 3HAHMI
b y 9
yMeHHﬁ, HAaBBbIKOB B X0/1€ l'lpOMC)KyTO'-[HOﬁ arrecranumn

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 33JaHUI 20

ITocenoBaTenbHOCTD BRIOOPKH Omnpenernena 1o pasnenam

Kpureprn oneHkn - IPaBHJIBHBII OTBET Ha BOIPOC

«5» ecim npaBuiIbHO BbINOJIHEHO 90-100% TecToBBIX 3a1aHui

«4» ecin MPaBMWIIbHO BBINTOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» eciu MPaBUIBHO BBINOIHEHO 50-69% TeCTOBBIX 3a1aHUH
Ilpouenypa oneHuBaHusi 3HAHUM (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemMoe KOJIMYECTBO 3aJaHUI 2 Bompoca
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[TocnenoBarenbHOCTH BEIOOPKHU BOIIpocoB u3 | CiywaiiHas
KaXJIOr0 pa3zena

Kpurepun onenku - TpeOyeMBbIii 00BEM U CTPYKTYpa

- I3TIOKEHHE MaTeprana 6e3 (pakTHIeCKHX OMUO0K

- JIOTHKA U3JI0KEHUS

- HCIOJIB30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJIbTYpPa PeUn

- MOI00P MPUMEPOB MX HAYYHOU JINTEPATYPhl M IPAKTUKU

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

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$[ K OTBE€TY, OJHAKO €CTb

HEOOJIBIIKME HETOYHOCTH B U3JI0KEHHHI HCKOTOPBIX BOIIPOCOB

«3» ecm ’I‘p€6OBaHI/IH BBIMIOJTHECHBI YaCTUYHO — HC BBIACPIKAH 06’I>CM, €CTh

¢dakTryeckue  OmWMOKM, HapylleHa JIOTHKA  M3JI0XKEHHS,
HEJIOCTATOYHO MCIOJIb3YETCsl COOTBETCTBYIONIAs] TEPMUHOJIOTHU

IIpouenypa ouneHnBaHMs YMEHHIl M HABBIKOB (pellleHHe NMPOOJEMHO-AHAIUTHYECKHX H
NMPAKTHYECKUX Y4eOHO-NIPO(heCCHOHATBHBIX 32/1a4)

IIpennaraemoe KOJWYECTBO 3aJIlaHUN 1
ITociieoBaTeIbHOCTD BRIOOPKH Cirydaiinas
Kpurepun onenku: - BBIJICTICHUE M IOHUMAHUE TPOOTIEMBI

- yMeHHue 00001aTh, COMOCTABNIATH Pa3IMYHbIC TOUYKH 3PCHHUS

- TIOJIHOTA UCIOJIb30BaHUS HCTOYHUKOB

- HAJIMYKE aBTOPCKOW MO3ULIMK

- COOTBETCTBHE OTBETA [TOCTABJIIEHHOMY BOIPOCY

- WCIIONIb30BaHHME COIMAJIBHOTO OIbITa, MarepuaioB CMU,
CTaTUCTUYECKHUX JAHHBIX

- JIOTHYHOCTH U3JIOKCHHS

- YMEHHE CJIeNIaTh KBATH(UITUPOBAHHBIC BEIBOJIBI U 000OIIICHUS C
TOYKH 3PCHUS PEIICHUs MPO(eCcCHOHANBHBIX 3a/1a4

- YMEHHE IIPUBECTHU IIPUMEDP

- OTopa Ha TEOPETUIECKUE TTOTOKEHHS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMHUHOJIOTHEH

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

«4» ecm B IICJIOM BbIIIOJTHCHBI TpeGOBaHI/IH K OTBE€TY, OJHAaKO €CTb

HeOOJIbIIIE HETOYHOCTH B M3JIOXKEHHHM HEKOTOPBIX BOIIPOCOB.
3arpynusiercs B (OPMYJIMpOBaHMHM  KBaIU(HUINPOBAHHBIX
BBLIBOJIOB M 00001IeHMIT

«3» ecmm TpeOOBaHMUS BBHIITOIHEHBI YACTHYHO — MBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHS, OJHAKO Cnabo apryMEHTUPYeT HaydHbIC
TIOJIOKEHHS, TPAKTUYECKH HE CIIOCOOCH  CaMOCTOSITEIHFHO
chopMyIHpOBaTh BHIBOABI M 0000IIEHMS, HE BHIUT CBS3b C
npo¢hecCHOHAILHOU JICATEIbHOCTHIO

4. YyeOHO-METOIMYECKOe M MAaTepHATbHO-TEXHUYecKoe ofecneyeHue TUCHMIIUHBI
(Monxy.Jist)
4.1. DJIeKTPOHHBIE y4eOHbIe U3IaHUS

1.

Kasun, B.H. ®wusunueckas xummus: yudeOHoe mocobue s By3oB/ B. H. Kasws,
E. M. Ilnuce, A.MW. PycakoB. — 2-e u3n., ucnp. u jomn. — Mocksa : M3narenbcTBo
FOpaiit, 2023. — 182 ¢. — (Bericmee oOpazoBanue). — ISBN 978-5-534-11119-4. —
Texct : snextponHbld // OOpa3zoBarenpHas mmnatrgopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/517510.

Kynpsimesa, H. C. ®usndeckas W KOJUIOMTHAS XUMHS : YYCOHUK M MPAKTHUKYM IS
By30B / H. C. Kynpsimesa, JI. I'. bonmgapeBa. — 2-¢ m3z., nepepad. u gomn. — Mocksa :
WznatensctBo FOpaiir, 2023. — 379 c.— (Bricmiee obOpazoBanue). — ISBN 978-5-
9916-7159-0. — Tekct : anmektpoHHbI // OOpa3oBaTenbHas wiargopma KOpaiit [caiT].
— URL: https://urait.ru/bcode/510693.

duznueckas ¥ KowtouaHas xumusa. B 2 4. Yacte 1. @Ousndeckas XuMus : y4eOHUK s
By30B / B. 0. Kontoxos [u ap.] ; mox penakuueii B. FO. Konroxona, K. 1. TTonoBa. — 2-
e m3Ad., uctp. u gomn. — Mocksa : M3gatensctBo Opaiit, 2023. — 259 ¢. — (Bricmiee
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oOpazoBanue). —  ISBN 978-5-534-06719-4. —  TekcT : 9JEKTPOHHBIA  //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515170.
4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PecypChl
1. DnextponHas 6ubnmoteunas cuctema «IBC IOPAUMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnektponHo-Oubmmoreunas cucrema ZNANIUM [Onexkrtponnsii pecypc]. — URL:
https://znanium.com/.
3. DmnektponHas OubnuoreyHass cucrema «KoOHCyJabTaHT cCTyleHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnekrpoHHas OuOnmoreka [OnexTpoHHbI pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexktponHas 6ubmmoreka «KubepJlennnkay [Dnextponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EnnHoe OkHO AocTyma K 0Opa3oBaTelbHBIM peCypcam»
[Onextponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbIi LEHTp HWH(GOPMALMOHHO-00PA30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHabHbIe 0a3bl JaHHBIX M HH(POPMALMOHHBIEC CIIPABOYHbIE
CHCTEMBI

OOyuarommmMcst  obecriedeH J0cTyn (YOAJICHHBIA JOCTYyN) K HIKE CICAYIOIMNM
COBPEMEHHBIM MpodecCHOHAIbHBIM 0a3aM JIaHHBIX M HMH(QOPMALMOHHBIM CIIPABOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuukiIoneauu Ha Axajgemuke [OnextponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(GOPMALIMOHHO-TIPaBOBOro obecrieueHus «lapanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIjIeKT JIMIEH3NOHHOT0 W CBOOOJHO PpPacnpoCTpPaHsAeMOro IpPOrpaMMHOIO
o0ecrnievyeHusi, B TOM YHCJI€ 0T€4eCTBEHHOI0 IPOU3BOJACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHHue: oOmepanuoHHass cucreMa Microsoft
Windows, naket opucubix npuioxenuit Microsoft Office.
2. CB0OOOAHO pacHpocTpaHseMOe TMPOrpaMMHOE oOOeclieueHre: CBOOOJHBIC TaKEThI
oducubix npuinoxxkenuit Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHE OTEYECTBEHHOTO IPOU3BOJCTBA: CIIPAaBOYHO-TIPABOBAS
cucrema «lapant» (DneKTpoHHBIN nepuoanueckuil cnpaBoyHuk «Cucrema APAHTY),
oGpasoBatenbHas miarhpopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «lOpaiit»)), >IeKTPOHHO-OHOIHOTEHAs CHCTEMa
ZNANIUM, snextpoHHas 6ubianoTeyHas cucteMa «KOHCYJIbTaHT CTyIeHTay.
4.5. O0opynoBaHue U TeXHHYECKHeE CPeIcTBa 00y4eHHs

Jns peanuzanu  JUCHUIUIMHBL (MOAYJS) MCIONB3YIOTCS Yy4ueOHBIE ayJUTOPUHU JUIS
MPOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI O0OPYIOBaHHEM W TEXHUYCCKUMHU
cpeacTBaMu O0y4YeHMs, U TIOMEIICHUS JJIS CaMOCTOSTENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBl KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO TMOJAKIIOYCHUS K ceTH «MHTepHeT» U
o0ecriedeHbl JOCTYIIOM B D3JIEKTPOHHYIO HH(OpMAIMOHHO-00pa3zoBaTenbHyo cpeay PXTY
uM. JI.1. Menneneesa. Jlomyckaercsi 3aMeHa 000PYI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HanmeHoBanue y4eOHBIX ayTUTOPHIi 1151 OcHaIEHHOCTH Y4eOHBIX ayAUTOPHIi 151 IPOBeTEHUS
NpoBedeHUs y9eOHbIX 3aHATHH U Y4eOHBIX 3aHSATHII ¥ IOMEIIeHU U1 CAMOCTOATETbHOI
MOMeIeHHii /151 CAMOCTOSITeILHOI padoThI 060py10BAHHEM U TEXHHYECKUMH CPeICTBAMHU
padoThI* 00y4yeHHs
YueOHbIC  ayAMTOPUHM  JUIS  HPOBEACHUS | YucOHAs ayAMTOPUS YKOMIUICKTOBaHA CIICIUATU3UPOBAHHOMN
YYeOHBIX 3aHATHU MeOeIbI0, OTBEYAIONICH BCEM YCTAHOBICHHBIM HOpMaM |

TpeOOBaHUSIM, 000PYIOBAHHEM M TEXHHUYCCKUMH CPEICTBAMU
00yueHus (MOOMIBHOE MYJIETUMETUIHOE 000pYI0BAHHUE).

[TomemieHne 7151 cCaMOCTOATENEHON PaOOTHI Ilomemienne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXHOCTBIO TOJKIIOYEHHS K cetd  «MHTepHETY ™|
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obecrieyeHrEeM JIOCTyIa B JJIEKTPOHHYIO HH(GOPMAIMOHHO-
obpaszoBarensuyto cpeny PXTY um. .M. MenneneeBa u K
3BC.

* Homep KOHKpETHOH ayAWTOPHH yKa3aH B IpHKa3e o0 ayauTopHOM (OHAE, paclicaHUM YYeOHBIX 3aHATHH U
pacnucaHuy NPOMEXYTOUHOM aTTeCTaluH.
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