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 komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC Oo6menpodeccuonansusie | OITK-1. Crocobex aHAITN3UPOBATh u
HaBBIKH HHTEPIPETHPOBATE  PE3YNBTAaTBl  XUMHYECKUX

9KCIIEPUMEHTOB, HAOJIIOJICHUI W M3MEpEHHUH

OIIK-2. CmocobOeH MPOBOAUTH C COOJIOICHHEM
HOPM  TEXHHUKH  0€30IaCHOCTH  XHUMUYECKUH
OKCIICPUMEHT, BKJIIOYasd CUHTE3, aHAJIN3, U3YUYCHUC
CTPYKTYPBl M CBOICTB BEIIECTB M MAaTEpPHAJIOB,
HCCIIEJOBAaHHE TPOIIECCOB C UX YIACTHEM

[TpodeccuonanbHbie - -
1.2. KomnereHUMu ¥ WHAUKATOPbI MX JOCTHXKeHHMSA, (opMHpPYeMBbIX JUCHHUILUIMHOM

(MoayJiem) B mpouecce 0OCBOeHUs1 00pa30BaTeIbHOI MPOrpamMMbl

Kon Kon unaukaropa
Conep:kaHue HHIUKATOPAa KOMIETEHIIUU
KOMIIETEHIIMH | KOMIIETeHIHH
OIIK-1 OIIK-1.1 CucremMatu3upyeT HW  aHAIM3HPYeT  pe3ymbTaThl  XUMHYECKUX

9KCTIEPUMEHTOB, HAOIIOIEHNUH, N3MEPEHNH, a TaKKe Pe3yJbTaThl PacieToB
CBOMCTB BEIIECTB M MAaTEPHAJIOB C HCIOIb30BAaHNEM TEOPETHIECKUX OCHOB
TPaJUIMOHHBIX U HOBBIX pa3/ieJIOB XUMUHI

OIIK-1.2 IIpennaraer MHTEpHpETAlMIO PE3yNbTATOB IPOBEACHHBIX XUMHUYECKUX
9KCIEPUMEHTOB W PACUYETHO-TEOPETHYECKHUX pPabOT C HCIOJIB30BaHUEM
TEOPETHYECKUX OCHOB TPAAMIIMOHHBIX M HOBBIX Pa3JelIOB XUMHHU

OIIK-1.3 Jemaet 3akmodeHns U (GOpMYyITHUpPYET BBIBOABI IO pe3yibTaTaM aHaIN3a
JIUTEPaTyPHBIX JaHHBIX, COOCTBCHHBIX 3KCHEPHMEHTAIBHBIX W PACUETHO-
TEOPETHYECKUX PA0OT XMMHUECKOH HANpaBIeHHOCTH

OIIK-2 OIIK-2.1 PabGoraer ¢ XMMHUYECKHMMHU BEUIECTBAMHU C COOJIIOJECHHEM HOPM TEXHHMKH
0e3omnacHOCTH
OIIK-2.2 [IpoBoauT cHHTE3 BElIECTB M MaTepUaloB pa3HOW NPUPOABl C
HCTIOJTH30BaHINEM NMEIOIINXCS METOINK
OIIK-2.3 [IpoBOomUT CTaHDApTHBIE OIEPANMU [UIA OIpPEHCNICHHS] XUMHYECKOTO M

(1)330BOF0 coCTaBa BCIIECTB W MATCpUaJIOB Ha H©UX OCHOBEC C
HCIIOJIb30BAHUCM CepPIﬁHOFO HAay4HOro O60py,HOBaHI/I$I

1.3. Pe3yabTaTrhl 00y4eHust N0 JUCHUILIHHE (MOIYJII0)
Henp wu3yyeHuss AUCUMIUVIMHBI (MOAYJSI) — PAcCKpbITh CMBICI OCHOBHBIX 3aKOHOB,
YIPaBJIAIOLUIMX XOJJOM XUMHUYECKOTO MpOoLecca, MOKa3aTh 001aCTH MPUI0KEHUS 3TUX 3aKOHOB U
HAay4YUTb CTYACHTA I'PaMOTHO IIPUMCHATH HX IIPU PCHICHUHW KOHKPETHBIX TCOPECTHUYCCKUX U
IIPAKTUYECKUX 3a]a4, IIOHATb OCHOBHBIE KHHETHMUYECKHE 3aKOHOMEPHOCTH IPOTEKaHMs
XUMHYCCKUX IMPOUCCCOB U POJIb KaTajin3a JJIsd XUMHYECKOHN TEXHOJIOTHH.
B pesynbrare u3ydeHus AUCUUILUIMHBI (MOAYJISL) 00yYarOIUiics JOKEH
3HATh:
® OCHOBHbBIC 3aKOHbl (PM3UYECKOM XUMHHM, B3aUMOCBA3b (U3MYECKMX M XMMHUYECKHX
XapaKTEPUCTHK IIPOLECCA;
® [IyTH ONpeAeNeHUS] BAKHEHIINX XapaKTEPUCTHUK XUMHUYECKOIO paBHOBECHUS (KOHCTAHTHI
paBHOBECHsI, PABHOBECHOI'O BBIXOJA NPOAYKTA, CTENEHU IPEBPALICHUS HCXOJHBIX
BGHIGCTB) " BJIVSITHUA Pa3JIMYHBIX (1)aKTOp0B Ha CMCIICHNEC XUMHUYCCKOI'0O PaBHOBCCHA,
® TEpMOJMHAMUYECKOE OIMCAaHME CBOMCTB WUACATIbHBIX W HEHJCAIbHBIX pPacTBOPOB,
moAXOAbl K HAXOXACHUIO MMapluaJIbHbIX MOJIAPHBIX BEJIMYHMH KOMIIOHCHTOB paCcTBOpA.
¢ TCOPHUIO IraJIbBAHUYCCKUX SIBHCHHfl;
® TEOPUM KUHETHKH, IIYTH TEOPETHUUECKOIo pacueTa CKOPOCTEeH XMMHUUYECKUX PEeaKLMHd U
OrpaHHM4YCHUS B IPUMCHHUMOCTHU PaCYCTHBIX MCTOIOB,




OCHOBHBIC 4YC€PTbI TI'OMOI'CHHOI'O HW TICTCPOICHHOI'O KaTallhu3d, IIPUYHUHBI YCKOPCHHA
XUMHYECKOTO IMponecca B IpUCYTCTBUU KaTaJln3aTopa,

yMeThb:

IIPUMEHSATh TEOPETUYECKUE 3HAHUSA U OKCIEPUMEHTAJIbHBIE METOJbl HCCIEAOBAHUSA
(bu3nYeCcKOil XUMUU NPU PELIeHUH NMPOPECCUOHANBHBIX 3a/1a4;

NPEeJCKa3bIBaTh U HAXOIUTh ONTUMAJIbHbIE YCIOBHSI IPOBEICHUS XMMHUYECKOT0 IIpoliecca
C LIEJIBIO MTOJTyYEHHUsI MAaKCHMaJIbHO BO3MOKHOI'O BBIX0/1a MHTEPECYIOLIETO MPOJIYKTa;
MPUMEHSTh TEOPETUYECKUE 3HAHUS W OKCIEPUMEHTaJbHble METOJbl HCCIEAOBAHUS
¢u3nUecKoil XMMHUU JIJIs1 pEeIIeHHUs] BOIPOCOB, BOHUKAIOUIMX NMPH W3YYEHUH KHUHETUKU
XUMUYECKUX PEAKIUH;

IIPOBOJIUTH aHAJIN3 U KPUTUYECKH OLIEHUBATh MOIy4YE€HHbIE SKCIIEPUMEHTANIbHBIE JJAHHBIE,
00001maTh 1 AenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

BJIAJeTh:

KOMIIJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJIOB (PM3MUECKOM XMUMHU JJISl PELICHUs
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

HABBIKAMHU ONPEIEIICHNS COCTOSIHMS PABHOBECHS M CaMOIPOM3BOJIBHOTO HAIIpaBJICHHUS
XMMHYECKOTO IIPOLIECCa;

3HAaHUSAMU OCHOBHBIX 3aKOHOB (DM3HUECKON XUMHUU JJIs CO/IePKAaTEeIbHOW HHTEPIIPETalluU
TEPMOJAVHAMUYECKUX PACUETOB;

METOAAMH OIPEIEICHUS NOpAJIKa U CKOPOCTH PEAKLUH, YCTAaHOBJICHMS JIMMUTUPYIOLIEH
CTaJlNU U MEXAHU3Ma N3y4aeMON XUMUYECKON PEaKIUH;

HaBBIKAMHM COCTAaBICHUs TAJbBAHUYECKUX DJJIEMEHTOB JUIA LEJIEH ONpelercHUs
TEPMOJIMHAMUYECKNX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS MCCIIEyEMOM pEeaKInu;
3HAHUSIMM OCHOBHBIX 3aKOHOB XMMHUYECKOH KMHETHKH, BIMSHMSA Pa3IUYHBIX (PAKTOpOB
(TemriepaTypsl, 1aBJIEHUS, KaTAJIM3aTOpa) Ha CKOPOCTh XMMHUECKOMN peaKIlnu.

2. O0bem, CTPYKTYpPA U COlePKAHME JUCUMILIUHBI (MO1YJIs1)
2.1. O6beM qMCUMILUIUHBI (MOYJIsT)

Buowt yueonoit pabomot Dopmut 00yueHun
Ounasn
Oomasi TpyA0eMKOCThb: 3a4CTHBIE ¢TMHHUIIBI/YaChI 14/504
KonTakTHas padora: 384
3aHsATHs JIEKLIMOHHOTO TUIA 128
3aHATUS CEeMUHAPCKOro TUIA 224
KoHcyabTanuu 32
IIpoMe:kyTOUHas aTTeCTALUS 9K3aMeH
CamocrosiTesqibHas padora (CP) 120

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJICHHOI0 Ha HHUX
KOJIMYeCTBA 4acoB 1o ¢popMam 00pa3oBaTeibHOM 1eSITeILHOCTH
Ounasa ¢hopma odyuenusn

Bujbl yueGHoii padoTsl (B yacax)
Ne | HaumeHoBanne TeM Konrakrias padora
3ausTus
n/n | (pazgenos) 3aHATHSA CEMHHAPCKOr0 THIA CP
JIEKIIMOHHOT'0 THNA
J HNnuble 113 C JIP Hnble

I. Xumudaeckas 16 0 12 0 16 0 15
TEpPMOJMHAMHKA

2. ®a30BblE pPaBHOBECHS 16 0 12 0 16 0 15
B O/IHOKOMITOHEHTHBIX
crcTeMax

3. TepMmoauHamMuueckas 16 0 12 0 16 0 15
TEOpHs paCTBOPOB

4. ®a30BbIe  PaBHOBECHS 16 0 12 0 16 0 15
B
MHOTOKOMITOHEHTHBIX
crcTeMax




5. PactBopsI 16 0 12 0 16 0 15
JIEKTPOJIUTOB

6. ONEeKTPOXUMHYECKHE 16 0 12 0 16 0 15
CUCTEeMBI (TIeTTH)

7. Xumuueckas 16 0 12 0 16 0 15
KUHETHKa

8. Karamms 16 0 12 0 16 0 15

Ilpumevanusn:

JI — nexummn, I13 — mpaktuueckue 3anatus, C — cemunapsl, JIP — mabopatopusie padotsl, CP — camocTosiTensHast

pabora.

2.3. Copepxkanue JMCHMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE IO TeMaM (pas3jeiaM) M
BU/JaM padoT

Coaep:xaHue JIEKIIMOHHOT0 Kypca

No
w/n HaumeHnoBanue Tem (pa3esioB) Copep:xaHue JeKIHOHHOI0 Kypca
1. | Xumuueckas TepMOAUHAMHKA 1.1. IlepBbIii 3aKOH TEPMOIUHAMUKH

TepMOI[I/IHaMI/ILIeCKI/IC CHCTEMbI u TEPMOJANHAMHUYCCKUEC
napaMeTpel. DKCTCHCUBHBIE M MHTEHCHBHBIE CBOWCTBA CHUCTEMBI.
Tepmomumaamugecknit ponecc. OyHKIUK COCTOSHUS B (QYHKIHH
nporecca. BHyTpeHHsii »SHEpruss M DSHTAJbIMA, HX CBOICTBA.
Temmora m pabota kak ¢opMmbl mepemaun >Hepruu. Pabota
pacmpeHus ra3za W moje3Has pabdora. DOpMYIHPOBKH IMEPBOTO
Hayaja TEPMOJWHAMHMKH. B3auMoCBs3p TEIUOTH, paboTHl H
W3MEHEHMs BHYTPEHHEH OHHEPrMM B HW30XOPHOM, H300apHOM U
M30TEPMHUUYECKOM  IIpoueccax. TeIuioéMKOCTb — BelecTBa  —
N30XOpHasi WIM u300apHasi, MOJspHas, yAenabHas. TermmoéMKOCTb
HCaTbHBIX Ta30B, B3aMMOCBS3b MOIPHBIX TermoéMkoctelt Cp 1 Cy
WJeaJbHOTO ra3a. Tenao€MKOCTh TBEP/bIX BEIIECTB U KUIKOCTEH.
3aBHCHMOCTh MOJISIPHOHM M300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEeMIepaTyphl, SMIUPUICCKAE YpaBHEHUs (CTEICHHBIC PAIBI), WX
NPUMEHUMOCTh. 3akoH KyOoB JleGas, mpaswio rononra u Iltn.
Cpenusas n3zobapHast TEIUNIOEMKOCTh BeNIecTBA B HWHTEpBaie
TeMIeparyp. TemnepaTypHast  3aBHCHUMOCTb  IPUPALICHUS
surtanenuu BemectBa (Hr — Ho) mpm mocrosiHHOM npaBieHun c
yaéroM (pa3oBeIXx mepexomoB. TemroBod 3(h(eKT XHUMHUIECKOTO
mporiecca. OcHOBHOe craHmapTHoe cocTosHue. CTaHAapTHBIC
SHTAJBIIUK OOpa30BaHMsI W CrOpPAaHWS BEMICCTB. l[IprMeHeHwHe
3aKkoHa ['ecca 1y BEIYHACICHHUS TEIUIOBBIX Y(D()EKTOB XUMHUYECKIX 1
(M3HKO-XMMHUYECKHX TporieccoB. CBs3b TEMIOBBIX 3()(EKTOB IpH
TIOCTOSTHHOM 00BbEMe U IIPH TTOCTOSHHOM JIaBJICHHH. 3aBHCUMOCTh
TerioBoro 3¢ ¢gexTa peaknyuu OT TeMieparypbl. BeiBon v aHanu3
ypaBHeHuss ~ Kupxrodha B muddepenimansHoii dopme.
WnterpupoBanne ypaBHenus Kupxroda.

1.2. Bropoii 3aK0H TepMOIUHAMHUKH.

CaMOTIpOn3BONIEHEIE W HECaAMOIPOHM3BONBHBIE, O0OpaTuMbBIe U
HEoOpaTHUMEIE, paBHOBECHBIE (xBazucTaTnveckue) u
HEPaBHOBECHBIE MIPOLIECCHI. Pabora PaBHOBECHOIO u
HEPaBHOBECHOTO MpoueccoB. PopMyIHpPOBKM BTOPOro Hadasa
TePMOAMHAMUKH. OHTPONMHUSA KaK KpUTepuil HaNpaBICHHOCTH
CaMOIIPOM3BOJILHBIX NPOIECCOB U PABHOBECHS B HM30JIMPOBAHHBIX
cHUCTeMaxX. 3aBHCHMOCTh OJHTPONHUH BEIIECTBA OT MapaMeTpPOB
COCTOSIHUS (TeMIepaTyphbl, TaBieHus, o0bema). PacueT nuzmMeHneHus
SHTPOIIMU B PAa3IMYHBIX NpOIEccaX, CBA3AHHBIX C HM3MEHEHHEM
COCTOSIHUSI HICANBHOTO Ta3a, a TakKe YNUCTBHIX TBEPIBIX WIH
JKUAKHUX BewllecTB. V3MeHeHHe SHTPONMU B IPOLECCE CMEIEHUs
n/IeNIbHBIX Ta30B. V3MeHeHne sHTponuu mpu (a3oBbIX Iepexoiax.
TernoBass Teopema Hepncera, moctynat Ilnanka (Tpetbe Havanio
TepMoanHamuky). CraTHCTHUecKass HMHTEpIpeTanus BTOPOTo
Hayaja  TEPMOJIMHAMHUKH, ypaBHeHHe  bonbpnmana-Ilnanka.
Brruncrienue abcomOTHOM SHTPOIINH BellecTBa. PacueT n3MeHeHus
SHTPOITMH B XUMHUYECKIX PEaKIUIX IPU Pa3INUHBIX TEMIEpaTypax.
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O6bvennnenHoe ypaBHeHune | u Il 3aKOHOB TepMOAMHAMUKH.
Oneprust [empmromeiia u sHeprus [mbGbca Kak KpUTEpHH
HATIPABJICHHOCTH IMPOIIECCOB U PAaBHOBECHS B 3aKPBITHIX CHCTEMAaX.
XapaKkTepucTHIeCKne (hyHKIHN. 3aBHCHMOCTH SHEPTHH
Ienbmronsna u sHepruu ['mbbOca OT mapamMeTpoB COCTOSHHSL
TemneparypHast 3aBUCHMOCTb dHeprun [ n60ca BermecTsa ¢ y4éTom
¢a3oBbIx mepexonoB. Poj ¢daszoBoro mepexosa (MepBbiii, BTOPOW).
YpaBHeHUs I'ub6ca-I'enbMroneia. Pacuer U3MEHEHUI
CTaHAApPTHBIX JHepruii ['mb6bca m I['embMronbpiia B XUMHYECKHX
peaKkuuAX MpH pa3InYHBIX TEMIIEpATypax.

CHucTeMBl  TEPEeMEHHOTO  COCTaBa. XWUMHYECKHH IMOTEHIHAT
KOMIIOHEHTa CHCTEMBI. 3aBUCUMOCTh XHMHUYECKOTO IMOTEHIHANa OT
JaBJICHUST W TEeMOeparypbl.  YCIOBHS  paBHOBECHUS  H
CaMOIIPOM3BOJIBHOTO  TNPOTEKAHWs  Tpolecca B CHCTEMax
MEPEMEHHOT0 COCTAaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuanpHbplii  OanmaHc  XMMHUYECKOW  pEakIuH,  CTeNeHb
MpEeBpaICHusA, XUMHUYECKasaA IMCPEMCHHas. ypaBHeHI/Ie N30TCPMBI
XuMHdeckord peaknuu (m3otepMbel  Bant-I'odda). Xummueckoe
CpOACTBO. AHANMW3 YpaBHEHUS M30TEPMBI ISl  OINpPEIeSICHIS
HaNpaBJCHUSI  CaMOINPOM3BOJBHOIO IPOTEKAaHUS XUMHYECKOU
peakuuu OT JAaHHOTO HCXOIHOTO (HEpaBHOBECHOTO) COCTOSIHUSL.
TepMOI[I/IHaMI/IIIeCKaH KOHCTaHTa XHWMHUYCCKOro paBHOBECCUA U
SMITMPUYECKHE KOHCTaHThl XxuMuueckoro pasHoBecust (Ky, K., K,
Kp), ypaBHEHHS WX CBS3HM IS PEaKIWH B HMICAITBHOW Ta30BOU
cmecu. KoncTauTe! paBHOBECHA I TOMOTCHHBIX U T'€TCPOTCHHBIX
peaxIwii, uAcaTbHBIX W HEUACATHHBIX PEAKIHOHHBIX CHCTEM (Ha
npuMepax). CMeleHne XUMIIEeCKOTO PABHOBECHS TIPH H3MECHEHUH
obmero nmamenuss (T = const) u mpu 100GaBICHUH B CHCTEMY
nneptHoro rasa (T = const, P = const).

BnusiHue TemnepaTypbel Ha KOHCTaHTY XMMHUYECKOIO PaBHOBECHS,
ypaBHEHUsI M300apbl M W30XOphl XMMHUYECKOH peakiuu. BviBo,
aHAM3 W WHTETPUPOBAaHUE HA3BAaHHBIX ypPAaBHCHWH Ha IpHUMeEpe
ypaBHeHHsI M300apbl. PacueT cpemHero wm HCTUHHOTO TEIJIOBOTO
¢ dekra XUMHYECKIX peaxiwii u3 3aBHCHMOCTH
TEPMOJIMHAMHYECKOW KOHCTAHTBHI PABHOBECHS OT TEMIIEPaTypHI.
Pacuer KOHCTAaHT paBHOBECHS ~XHMHYECKHX pEakUMd U3
CTaH/AaPTHBIX TEPMOJMHAMUYECKUX byHKIMH BEIIIECTB.
Breruucienue KOHCTaHT PpaBHOBECUA XHUMUYCCKUX peaKuHﬁ 1o
CIpPaBOYHBIM JIaHHBIM O KOHCTaHTaX paBHOBECHS peaKIHi
00pa30BaHus COETMHEHUH U3 MPOCTHIX BEIIECTB.

®dazoBrbie paBHOBeCHS
OTHOKOMIIOHEHTHBIX CHCTEMax

2.1. ®azoBble mepexonsl U (ha3zoBas auUarpamma COCTOSHHS IS
OJTHOKOMIIOHEHTHBIX CHCTEM

®daza, KOMIIOHEHT, 4YHCIO CTeneHedl cBoOoxabl. IIpaBmmo a3
I'u66ca. [Ipumenenue npasmwia (a3 ['mbOca s aHanm3a Ga3oBhIX
paBHOBECHM B  OJHOKOMIIOHEHTHBIX cHcTeMax. Jluarpamma
COCTOSIHMSI OZJHOKOMITOHEHTHOW CHCTEMBI, €€ (ha30BbIe MOJIs, JINHUN
W TPOWHBIE TOYKH, BBIPAXKAIOLIME COOTBETCTBEHHO OJHO(A3HOE,
nByx¢aszHoe u Tpex(dasHoe paBHOBecHA. HachimeHHBIN Tap,
TEeMIIepaTypHasl 3aBHCHMOCTh JABJICHHS HACBIILICHHOIO TMapa.
Kpurnueckass Touka, KPUTHYECKOE COCTOSHHME BELIECTBA, €ro
ocobeHHocTH. BpBonm u aHanm3 ypaBHeHms Kianeidpowna.
3aBUCHMOCTb TEMIIEpaTyphl IUIABJICHUS OT BHEIIHErO JaBJICHMS,
MHTETrpUpoBaHue ypaBHeHus Kianeiipona /i paBHOBecHs TBepa0e
TEJI0 - KHUIKOCTb. PaBHOBecus ¢ ra3oBod (Dasoii, ypaBHEHHE
Knaneiipona-Knay3uyca, BBIBOA U HHTETPHPOBAHUE YPABHEHUS IS
ONHWCAHUS JMHUH WCHAapeHuss W CyOmMManuy, HCIONb3yeMble
nomymenus. OrpeneneHne KOOPAWHAT TPOIHOM TOUKH.

2.2. OmpeneneHne TepMOJMHAMHYECKNX (QYHKIMH mpouecca
¢azoBoro nepexoxa

IIpumenenue ypaBHenus Kianelpona-Knaysuyca st pacuera
W3MEHEHMs]  TepMOJMHAMHMUYecKHX  (yHKUIMA  1pu  (azoBbIx
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MIpeBpameHusIX. B3auMoCBA3b SHTAIBINN [UIABJICHUSA, UCTIAPCHUS U
BO3TOHKH B TPOMHOH TOUKE. DMIUpHUUIECKOe MpaBmiio TpyToHa.

3.1. OcHOBBI TepMOAMHAMHUKHN pacTBOpoB. IlapnuanpHble MOJIBHBIE
BEJINYNHBI

Kraccudukanum pacrBopos. IlapimansHble MOJISIPHBIE BETHYHHBL
VpaBuenuss ['m66ca-Irorema (BeIBON ©  aHanm3). MeToxsl
ONpeneeHus]  NapUUaNbHBIX  MOJIIPHBIX  BEIMYHH  (METOX
KacaTeJIbHBIX U METOA OTpe3KoB). OTHOCHTEIbHbIE MaplUalbHbIC
MOJISIPHBIE ~ BENMYMHBI  (MApIHUalIbHBIE  MOJISIpHBIE  (YHKIUH
cmemenns). TepMonnHaMuyeckue (yHKIIMNA CMEIICHHUS.

3.2. TepMoIMHAMHYECKOE OMMCAHWE HJICATBHBIX M HEWJCATbHBIX
pacTBOpOB

Wneanbuble (COBEpLICHHBIE) PacTBOPBl. XHMHUYECKHH IMOTEHIIHAI
KOMIIOHEHTa  HACAIBHOTO  pacTBopa.  TepMOAMHAMHYECKHE
GYHKIMM CMELIeHHs JUis WJAeallbHBIX pPacTBOpoB. PaBHOBecue
"upeanvHbI  pactBOp-map", 3akoH  Payns,  rpaduyeckas
uHTepnpeTanus 3akoHa Payma. IlpememsHo  pa3®aBieHHBIC
pactBoOphl, 3akoH ['eHpu. YpaBHEHHE XHMHUECKOTO IMOTEHIMaa
JUIL pacTBOPHUTENS W PAacTBOPEHHOTO BemiecTBa. HewpeanbHble
(peanmbHBIE)  PACTBOPBI, IOJOXUTEIBHBIE W  OTPUIATEIbHBIC
OTKJIOHEHUsI OT uaeanbHocTH (oT 3akoHa Payns). CranpapTHbie
COCTOSIHUSL ~ KOMIIOHEHTOB  pacTtBopa.  CUMMeTpuyHas U
HECUMMETpPUYHAs CHUCTEMBI CpaBHEHHsA. PacueT akTHBHOCTEH H
palMOHATBHBIX  KO3()(HUINEHTOB  aKTUBHOCTH  KOMIIOHEHTOB
pactBopa. TepmoanHamuueckne (GyHKOIMM  CMEHICHHS IS
HEWJCATbHBIX  PAcTBOPOB.  3aBHCHUMOCTb  aKTMBHOCTH U
Ko3((UIreHTa aKTUBHOCTH KOMIIOHEHTa OT TEeMIepaTypbl M
JIaBJICHUSI.

3.3. KomnuraruBHele cBOiicTBa  pa30aBlIEHHBIX  PacTBOPOB
HEJIETY4YHX BEIECTB B JIETy4€M PacTBOPUTEIIE

KomnuratueHble cBOIiCTBa pa30aBICHHBIX PACTBOPOB HEIETYUUX
BEIIECTB B JIETYYHX pPACTBOPUTENSAX (IIOHMKEHUE IaBIICHUS
HACBIIICHHOTO N1apa PacCTBOPHUTEIS HAJl PACTBOPOM IO CPaBHEHHIO C
YUCTBIM PACTBOPHUTENECM, MOBBIIICHHE TEMIEPaTypbl Hadana
KUNECHUSI ¥ TIOHW)KEHHE TeMIlepaTyphl Hadalla OTBEp/AEBaHUS
pacTBOPOB, OCMOTHYECKOE JaBieHHE). ODOYIUTMOCKONMHMYECKas |
KPHOCKOMNHYECKass KOHCTAHTBI pacTBopuTens. BbIBoJ ypaBHeHUs,
CBS3BIBAIOILETO MOHWKEHHUE TEMIIEpaTypsl Hadaaa OTBEPAEBAHUS C
KOHIIEHTpae pactBopa. OcMoC, OCMOTHYECKOE [aBJICHHE,
obpatHbIii ocMoc. Mcmonb3oBaHWE KOJUIMTATUBHBIX CBOWCTB ISt
ONpENETICHUs] MOJIIPHOM MacChl, CTENEHM IUCCOLHALNH HWIH
CTEIICHU aCCOIMAIINK PACTBOPESHHOTO BELIECTBA.

TepmonuHamuueckas Teopus
pacTBOpoOB
®da30BbIe paBHOBECHS B

MHOI'OKOMIIOHCHTHBIX CUCTEMAax

4.1. PaBHOBecHe <(CKHAKHI pPAacTBOP - HACBIIICHHBIA Map» B
JIBYXKOMITOHEHTHBIX CHCTEMaX.

JlnarpaMMBbl «JaBlIeHHE-COCTaBY, «TEMIEPaTypa-CoCTaBy, «COCTaB
[apa-coCTaB JKUAKOCTH» JUIsI MJCANbHBIX U HEHJealbHBIX
pactBopoB. [IpuMeHenne npaBuia a3 K UCCIASTOBAHHIO AUATPAMM.
3akonbl ['n00ca-KoHoBasoBa. A3€0TpOINuUs, TEPMOIMHAMHUYCCKOE
ycioBue TOUkH azeoTpona. [IpaBmto peraara. ®uU3NKO-XUMHUIECKHE
OCHOBBI pa3fieleHs JKUIKHX CMECEell METOJaMH MEPETOHKH U
PEeKTH(HUKALINH.

4.2. PaBHOBecHE (GKHIIKOCTH-TBEPAOE» B IBYXKOMIIOHEHTHBIX
CUCTEMaX.

Tepmuueckuil  aHanu3, KpUBBIE OXJAXKAEHUS, IOCTPOEHHE
JUarpaMMbl TUIaBKOCTH TI0 KpPUBBIM oOxJiaxaeHus. CHCTeMBI C
OTPaHUYEHHON U HEOTPAHUUYEHHOHW PaCTBOPUMOCTBEO KOMIIOHEHTOB
B TBEpAOM cocTossHUU. M3oMopdu3M. THIEI TBEpIBIX PacTBOPOB.
JlmarpaMMbl  TUIaBKOCTH ~ M30MOP(HO  KPHCTAJUIN3YIOLIUXCS
BemlecTB. JluarpaMmbl IJIaBKOCTH CHCTEM C OTPaHUYEHHOU
pacTBOPUMOCTBIO B TBEPJAOM COCTOSIHUH. OBTEKTHYECKOE H
MEPUTEKTHUECKOE paBHOBeCHSL. Onpenenenue cocTraBa
IBTEKTHUYECKON >KUAKOCTH IOCTPOCHHEM TpeyrosibHuka TamMMaHa.




[Ipumenenne mnpaBwina (a3z ['mbOca k uUccreqoBaHUIO (Ha30BBIX
paBHOBECH.

PaCTBOpLI JJICKTPOJHMTOB

5.1 PacTBOpBI JIEKTPOJIUTOB B CTATUYECKUX YCIIOBUSX
TepMOAMHAMHUYECKOE OIUCAHUE CBOWCTB PACTBOPOB 3JIEKTPOIUTOB.
AKTHUBHOCTH ¥ KO3 (DUIIMEHTH aKTHBHOCTH JJICKTPOJITA U UOHOB
B pacTBOpe, CpelHUEe MOHHBIC K03 duimeHTh akTuBHOCTH. CBA3b
AKTUBHOCTH DJJIEKTPOJIUTA CO CpeJAHEl HMOHHOW AaKTMBHOCTHIO U
KOHILIeHTpauueil anekrponuta. HWoHHasg cuna pactBopa. [IpaBuio
HOHHOW cHITbl. OCHOBHBIE TTOJIOKEHHS AIEKTPOCTATUIECKOI TeOpHH
CHJIBHBIX 3JeKTponuToB Jlebas-Xrokkens. IlpenenpHbI 3aKoH
JleOas-XroKKenss, BTOpOC ¥ TpPEThe NPUONIDKEHUS TEOPHUH,
rpadudecKoe MpeCTaBICHNE 3TUX 3aBUCHMOCTEH.

5.2 PacTBOpBI 27IEKTPOTUTOB B TUHAMUUECKHUX YCIOBHIX
[IpoBognuku snextpuueckoro toka I w I poma, woHHas u
IEKTPOHHAS MIPOBOAUMOCTb. VnenbHasi, MOJIIpHAast it

OKBHUBaAJICHTHAasA QJICKTPUUCCKHUEC IMPOBOAUMOCTH, B3aUMOCBA3b
MEXTy HUMH. 3aBUCHUMOCTD yIEIEHOW W MOJISIPHOM SIEKTPHUECKON
MPOBOAUMOCTEH OT KOHLEHTPALUH, TEMIEPaTypbl H IPUPOJBI
pactBoputens. CKOPOCTh M TOABMKHOCTH (a0CONIIOTHASI CKOPOCTH
JIBIDKCHHS) NOHOB. 3aKOH HE3aBHCHMOTO IBIIKCHHUSI HOHOB (3aKOH
Kombpaymia). [IpemenbHble  MOJNSpHBIE  3JIEKTPONPOBOJHOCTH
MOHOB. JcTaeTHBI MEXaHHW3M IEpeHOCa INNEKTPUUECTBA HOHAMHU
THAPOKCOHMS M THApoKcwna. Yucna  mepeHoca  MOHOB.
ONeKTPONPOBOAHOCTE  PACTBOPOB  CHIBHBIX  3JEKTPOJIUTOB,
ypaBHEHHE KOpHS KBaapatHoro (ypaBHeHme Komppayma).
[IpuMeHeHNE TEOpUH CHIBHBIX JIEKTPOJIMTOB OISl OOBSICHECHUS
IEKTPO(YOPETUIECKOTO M PENAKCAUOHHOTO 3(PEKTOB CHIDKEHHS
3JIEKTPOIIPOBOAHOCTH. BimsiHME 1OJIeH BBICOKOI HANPSKCHHOCTH U
BBICOKOIl YacTOTBHl IEPEMEHHOI'0 TOKa Ha 3JIEKTPONPOBOJIHOCTH
pacTBOpoB.  MeTOAMKHM  M3MEpEHHs  3JEKTPONPOBOJHOCTH.
KoHaykTomeTpudyeckoe OmpejeneHHe CTENeHH W KOHCTaHThI
JUCCOLMALMK  CIa0BbIX 3JEKTPOJIUTOB, TEIUIOTHI, JHTPOIUH H
sHeprun ['mbGbca mpomecca AWCCONMAIMH, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COCITUHEHHH.

DIEKTPOXUMHUYCCKHEC CHCTEMBI
(nierm)

6.1 31C 1 27eKTpOoAHbIE TOTEHIIUAIBI

DNEKTPOXUMHYCCKIE CHCTeMBl (Iernn). BO3HHKHOBEHHE CKadka
MOTEeHIIMajga Ha TrpaHuie pazaena nposogHukoB [ u Il popa.
JIBOMHON 31eKTpuYecKuil clnoi. DNeKTpOXUMUYECKUN MOTEHIHal,
ragpBaHU-NIoTeHIMAN. OOpaTUMBle 3JIEKTPOABI M OOpaTHMBbIC
NEKTPOXUMHUYECKHE LEMU (3JEMEHTHI). DJIEKTPOJBIKYINAs CHIIa
TaJIbBAHUYECKOTO 3JIEMEHTA, YCIIOBHBIN JJICKTPOMHBIA MTOTEHITHAI
(moternuan B BogopoaHoil mkane). CBs3p OJIC ranmpBaHUYECKOH
LEMU C ANIEeKTPOoAHbIMU NoTeHuuanaMmu. [IpaBuno 3nakoB DJIC u
ANEKTPOAHBIX  IOTCHIMANOB.  TepMOAMHAMHYECKAsT  TEOPHS
raJlbBAaHMYECKUX sIBIeHUN. BwiBoj u aHanu3 ypaBHeHusi HepHcra,
BhIpaxkarolero 3aBucumocts JJIC rajibBaHHYECKOTO 3JEMEHTa OT
AKTUBHOCTEH KOMIIOHEHTOB DJIEKTPOJHON peakiuu. YpaBHEHUE
I'u66ca-I'enbMronbua s JIEKTPOXUMUICCKHUX CHUCTEM.
3asucumocts D/IC TambBaHMYECKOTO DJIEMEHTa OT TEMIIEPATYPHI.
Knaccugukarus 371eKTpoI0B: 3JIEKTPOABI IEPBOTO W BTOPOTO PoOJa,
ra3oBbl€, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE. Y paBHeHUe HepHera
JUTS TIOTEHITHAIA JIIEKTPOIOB BCEX BHIIOB.

6.2. 'anbBaHMYECKUE DIIEMEHTHI

Tumbt raJIbBAHUYECKUX 3JIEMEHTOB: XUMHUYECKHE,
KOHIIGHTPAIlHOHHBIE, C TIEPeHOCOM, 6e3 mepeHoca. Auddy3noHHbIH
MOTEHIINAJl, MEXaHU3M BO3HUKHOBEHHUS W METOJIbI €T0 YCTPaHEHUS
(cBemeHMsI K MHUHHMAJBHOW BenmdwHe). MeTomnwka WM3MepeHHS
D1C u AIEKTPOIHBIX IIOTEHINAJIOB. [Ipumenenne
MOTEHUUOMETPUU  JUIsl  ONpEAENIEHUsT  TePMOJUHAMHUYECKHUX
XapaKTePUCTHK  XUMHYECKHMX  PEaKIHd, IPOTEKAIONHX B
raJIbBAHUMYECKOM 1IeTH, KOHCTAHT XHMHYECKOTO pPaBHOBECHS,
aKTUBHOCTCH M KO3()PHIMCHTOB aKTHBHOCTH JJIEKTpoiuTOB, pH




pacTBOpPOB, TMPOU3BEACHUS PACTBOPUMOCTH MAajoOpacTBOPUMBIX
COeIMHEHNH. XMMHUYECKHE NCTOYHUKU TOKA.

XuMpdeckas KHHETHKA

7.1. opmanpHasi KUHETUKA

TepMmoanHaMuUecKass BO3MOXHOCTh MPOLIECCa U €r0 MPaKTHIecKast
(kKMHETHYeCKas) OCYIECTBUMOCTh. [IpeqmeT 1 3a1auil XUMUYIEeCKOU
KknHeTUKH. OCHOBHBIE MOHATHS (pOpMajbHOW KMHETUKH: CKOPOCTh
XMMHUYECKOI peakiuu, MOJEKYIIPHOCTb, YaCTHBbIH M 0O0uMd
nopsiiok.  OCHOBHOM ~ MOCTyflaT  XMMHYECKOH  KMHETHKH,
KHHETHYECKOE  ypaBHEHHE CKOPOCTH peakiuu. KoHCTaHTa
CKOPOCTH XHMHYECKOM pPEakIud, pa3MEpPHOCTh KOHCTaHTBHI
CKOPOCTH. MeToAbl  ONpeneNieHuss CKOPOCTeH  XMMHYECKHX
peakuuif. IlpocTele (37€eMEHTapHBIC) W CIOXKHBIC PEAKIUH.
Kunernka mnpocTteix u (OPMaJIbHO MPOCTBIX OJHOCTOPOHHUX
TOMOTEHHBIX peakuuil. Peakunuu nepBoro, BTOpPOro U TPETHETO
nopsakoB.  JuddepenumansHas w  uHTErpayibHas  (OPMBI
KUHETUYECKUX YPABHEHMI, KUHETUYECKUEe KpuBble. JIuHelHOE
MPEACTABICHNE KUHETHYECKNX KPHUBBIX U PEAKIUH Pa3IHIHBIX
nopsaKoB. Bpemst momynpespamenns. Peakiun HyJieBoro nopsaka.
Meron m30biTka (M30msauun) OCTBajbla ONpEAENEHHs YacTHBIX
MIOPSIIKOB 110 COOTBETCTBYIOIIEMY peareHTy. dnddepeHnnanbabe
U UHTETPaJbHBIE METOABl OIpEJCNIeHUs] TMOpAgKa pPEeaKLUu.
Paznyume  KOHLUEHTPaLlMOHHOTO M BPEMEHHOTO  MOPSJIKOB.
Cnoxnple peakuuu. IIpUHIMI  HE3aBHCUMOIO  MPOTEKAHHS
3JIEMEHTApHBIX peakiuidi. OOpaTuMple M NapajulelbHble PeaKIHu
TIEPBOTO MopsiAKa. Hduddepennnancapie ypaBHEHUS,
ONHUCBHIBAIOLINE CKOPOCTH 3THUX pEaKIWd, HUX HHTETPUPOBAHUE.
Kunernueckue KpuBBIE JUIS KaXXIOTO M3 PEArnpyrolINX BEIIECTB.
ITocnenoBarensuple  peakuun  1-ro  mopsaka.  Cucrema
muddepeHIMANBHBIX  ypaBHEHHMH, ONMCBHIBAIOIIMX  KUHETHUKY
MoCIeNOBaTeNbHbIX peakiuid. KuHeTnueckue ypaBHEHUS U
KWHETHYECKHE KpHUBBIE IS BCEX YYAaCTHHKOB peakiuu. Bpems
JIOCTIDKEHUSI MaKCHUMAaJbHON KOHLEHTPAIMM IPOMEXYTOYHOTO
BEIIIECTBA. 3aBUCHMOCTB MaKCHMaJIbHOH KOHLICHTPALIH
MIPOMEKYTOYHOTO BELIECTBA OT COOTHOLICHUSI KOHCTAHT CKOPOCTEH
OTAETBHBIX CTagui IIOCIIENOBATENBbHOM peakiuu. [lpuHomn
JVMUTHPYIOIIEH CTa N TOCIEI0BATEILHON XUMHUUECKOI PEaKInHy.
CranyoHapHBIil pEXXUM MPOTEKaHUS MOCIEAO0BATEIbHBIX PEAKIUil.
Merto/ KBa3ucTaMOHAPHBIX KOHIEHTPALMH, 0071aCTh IPUMEHEHHS.
BiusiHue TtemnepaTypel Ha CKOPOCTh XMMMUYECKOH PpEaKLMH,
npubnmxkenHoe npaswio Baut-T'odda. VpaBHenue Appenuyca B
muddepeHnnaIbHO W WHTEerpaimbHON  (opme. DddexkTuBHASL
SHEPrus AaKTUBAlMM W MPEASKCIOHCHIWAIBHBI MHOXHUTETb,
METO/IbI MX OTPEJENICHNS U3 DKCTIEPUMEHTAIBHBIX JaHHBIX.

7.2. Teopun XUMHYECKON KUHETUKHU

Teopust axktuBHBIX (O6uHapHbIX) coyaapenuit (TAC). Ckopoctb
peaKIy KaK YUCJIO CTOJIKHOBEHHUI aKTUBHBIX MOJEKYJ B €IUHHILY
BpeMeHH. KoHcTaHTa CKOpOCTH OWMOJIEKYJSIPHOM — peakiuu.
DU3NYECKUN CMBICH IPEIIKCIOHEHIMAIBHOIO MHOMKUTENS U
SHEPrHM AaKTHUBAllMM B PaMKax TEOPHU AKTUBHBIX COYAAPEHHH.
Crepuueckuii  gakTtop, HEOOXOAMMOCThL €ro  BBEICHUS B
KHHETHYECKOe ypaBHEHHE peakunu. J[OCTOMHCTBA M HENOCTaTKU
TEOpPUH AaKTHUBHBIX COyJapeHHH. MeXaHHn3M MOHOMOJEKYJISPHBIX
rasoBeix peakuuit B pamxkax TAC, cxema Jlunaemana.
HcTonkoBaHue NpUYMH U3MEHEHUS MOPSAKA MOHOMOJECKYJISPHOU
peaxyy Ipy H3MEHEHUH JaBJICHHS.

Teopus mepexomHOro COCTOSHHUS (aKTHBHPOBAHHOTO KOMILIEKCA)
(TTIC wmu TAK). OcnoBable mosoxxenust TIIC, kuHeTHYecKas
cxeMa peakuud. [loBEpXHOCTh  NMOTEHLUMAIBHOW  3HEPIruH,
KOOPJMHATA PEaKLUH, ITyTh PEaKIui. AKTUBHPOBAHHBIH KOMIIIEKC
W €T0 CBOWCTBA, MCTHHHAs SHEPrus akTuBanuu. CKOPOCTh peakIuu
— CKOpOCTh pacriajia akTHBHPOBAaHHOI'O KOMIUIEKCA (CKOPOCTh €ro
MPOXOXKJECHHUS yepes MIOTEHIIUATIBHBII Oapbep).




KBasurepmonnnammueckas ¢popma ypasaenus TIIC, sHTanmpmms u
SHTPONHUSI aKTUBALWHU, TPAHCMHCCHOHHBIH Kod(pduuueHt. CBs3b
SHTAJBIIAN aKTHBAIUU C S(P(QEKTUBHONU (IKCIIEPUMEHTAIBHOI)
SHEPTUEil aKTUBAILUH.

7.3. ®OoTOXUMUYECKHE U LEMHbIE PEaKUU

doTOXMMHYECKHE  pEaKklWW, TIIEpBUYHBIE W BTOPHUYHBIC
¢doroxumuueckue npoueccel. Portomucconmanus W GOTONHUS.
doToduznyeckne (e3axTHBAIIMOHHBIE) TIPOIIECCHI pu
MOTJIOMIEHNH U3JTydeHus. 3akoHsl poroxumun: I'porryca-/Ipenepa
n Ouinmrerina-1Itapka. KBantoBsiii Beixoa. KuHneTnka mporeccos,
MPOUCXOIAIINX C ydacTHEM (HOTOBO3OYXKICHHBIX MOJIEKYIL
Cencubmmmsaropsr, CeHCHOMIM3UPOBAHHBIE  (POTOXUMHIUICCKHEC
peakuun. OCHOBHBIE pa3nuuusl peakiuuid ¢ (POTOXUMHUYECKHUM H
TEPMHUYECKHM HHHIMHpOBaHWEM. (DOTOXMMHYECKHE IIPOIECCH B
atmocdepe, porocunTes.

Llennble peakimu. [IpuMeps! peakuuii, MPOTEKAIOMINX 10 IIETTHOMY
MexaHn3My. OcOOEHHOCTH M OCHOBHBIE CTAIMU IETTHBIX PEaAKIHH.
MexaHU3MBI 3apOXKICHNS, Pa3BUTHS U 00pbIBa Lienel. JInHeHbIil n
KBaZpaTUYHBI OOpBIB Ieneid. 3BEHO Menu, JUIMHA LEeNH.
Hepa3sBeTBieHHbIE U pa3BETBICHHBIC IICMHBIE peaknnu. KuneTnka
Hepa3BeTBICHHBIX IMENMHbIX peakuui. Cramum pa3BETBICHHOU
LEermHOl peakiuu. BeposTHOCTh oOpbIBa M pa3BETBICHHS LEMH.
Pa3zBuTne pa3BETBICHHBIX LEMHBIX PEAaKUUiH BO BpPEMEHH,
CTAallMOHAPHBIH M HECTAI[MOHAPHBIA PEXHMMBI TCUCHHS PEAKIIUH.
[IpenenbHbie sBiICHUS B PA3BETBIEHHBIX peakuuax. HuwxHuit u
BEPXHHUIl Tpezesbl BOCIUIAMEHEHHs (B3pbIBa) ILIEMHON pPEaKIHH.
[TonyocTpoB BoCIIIaMEHEHUSI.

Karanuz

T'oMoreHHBIN U TeTepOreHHBIN Katannu3. ABTokatann3. OCHOBHEIC
3aKOHOMEPHOCTH KaTaTUTHYECKUX peaKuui. Bnusuue
Karaqu3aTopa Ha  TEPMOAMHAMHUYECKHE W KUHETUYECKHUE
XapaKTePUCTUKU XUMHUUECKUX peakiuil. CeleKTUBHOCTb NEHCTBUS
KaTaau3aropa. Karanuruueckas aKTUBHOCTb, yJAeNbHas
KaTaJIMTHYECKas aKTUBHOCTh. I OMoreHHbId katanu3. CIMTHBIA H
pa3enbHbIN MEXaHHU3MBI KaTaJINTHYECKUX peakuui,
JHEPreTUYeCKHe JAuarpaMMbl B3aUMOJEHCTBUS PEareHToOB C
katanuzatopoM. OOmui W crnenu(pUIecKuil KUCIOTHO-OCHOBHBIH
katanmu3.  O¢Q¢eKkTUBHas  KOHCTaHTa  CKOPOCTH  PEaKIuH,
KaTaau3upyeMoi BEIIECTBAMU c KHCJIOTHO-OCHOBHBIMHU
cBoiicTBamMH. KaTamuTudeckne KOHCTAaHTBI CKOPOCTH PEaKIUU.
I'eteporennsiii katanu3. CKOpOCTh TeTepOTeHHO-KaTaTUTHYECKOH
peakuuu. Tunbel  TeTEPOTeHHBIX  KaTajlu3aTOpOB. 3akoH
JIEHCTBYIOINX TOBEpXHOCTeH. Ponp amcopbumm B reTeporeHHOM
npouecce. KuHeTHKa reTeporeHHO-KaTaIuTUYECKUX PEeaKLUHi, He
JUMUTHPYEMBIX Tudy3uer. OTpaBlieHHE KaTaIM3aTOPOB.

Conep:kaHue 3aHSTHII CEMHUHAPCKOTO TUIIA

HanmeHoBaHue TeM (pa3/iesioB)

Tun Conepma}me 3aHATHH CEMHUHAPCKOI0o THIIA

Xumuuaeckas TCPMOAMHAMUKA

I13 | Pacuér Ttemnorel, paboThl M H3MEHEHHS BHYTpPEHHEH
SHEPTHH B MPOIIECCax ¢ YIaCTHEM HUACAIBHOTO rasa.
Pacuer TeruioBbIX 3((HEKTOB XMMHUYECKHX pEaKUHUH MpH
V=const 1 P=const u TemaoTh (Ha30BBIX NpPEeBpALICHUIH
mpu 298 K.

Pacuer TemmoBRIX  3(Q(EKTOB  peakumuid,  TEIIOTHI
o0pa3oBaHUsT M TEIJIOTHl (Ha30BBIX IEPEXOMOB IPH
3aJaHHOI TeMmepaTrype C HCIIOJIb30BAaHHEM CIIPaBOYHBIX
JIAHHBIX.

Pacuer abconroTHON PHTPONMH BELIECTBA IIPH 33JaHHOM
Temreparype. Pacuer  u3MEHEHHMs ~ JHTPONMU B
XMMHUYECKHX PEaKUsX [IPpY 3aJlaHHOW TeMIeparype.
Pacuer AGO u AAOITI XUMHYECKHX TTPOIIECCOB.
Utorosoe 3anstue no temaMm: «llepBblii 1 BTOpOH 3aKOHBI
TEPMOJMHAMUKIY.




Pacuer  sMmnupuueckoil ~ KOHCTAHTBI ~ XUMHYECKOIO
paBHOBECHS W3  OKCIEPUMEHTAJIbHBIX  JAaHHBIX O
PABHOBECHBIX JAaBJICHUAX U KOHLIEHTPALUSIX PEArcHTOB.
Onpenenenne HaIlpaBJICHUS CaMOIPOU3BOJILHOTO
IpOTEeKaHUsl XMMHYEeCKOM peakuuu npu P=const, T=const
HAa OCHOBaHWH YypaBHeHUS wu3oTepMmbl Banr-T'odda.
Brluncnenne  KOHCTaHTBI  PaBHOBECUS  XMMHUYECKOU
peakuuu.

Onpenenenue TepPMOAMHAMUYECKUX XapaKTEePUCTUK
XUMHUYECKOH peakiuu (SHTAIBIINN, DHTPOINHU, DHEPTHH
I'u606ca) 13 PKCIEPUMEHTAIEHONW 3aBHCUMOCTH KOHCTAHTHI
paBHOBECHS OT TEMIIEPATYPHI.

JIP

OmnpeneneHne cpefHel TEeMIOeMKOCTH TBEPABIX U JKUIKUX
BEILECTB METOJIOM CMEIICHUS

OmnpeneneHre XUMUYECKOTO PABHOBECHS B I'€TEPOreHHBIX
crcreMax (ucciiejoBaHie KapOOHATOB)

®da30BbIC paBHOBecus B
OJHOKOMIIOHEHTHBIX CHCTEMAax

113

Pacyer pfaBieHHs HACBHIIIEHHOTO Tapa ¥ TEIUIOTHI
ucmapeHus (BO3TOHKH) IIPH 3aJaHHOW TeMIlepaType Ha
OCHOBAaHMHM CIPaBOYHBIX JIAHHBIX O TeMIlepaTypax
KUIeHHs1 (BO3TOHKHM) BEIIECTB IPH JaBJICHHU HIKE
atMocepHoro. HaxoxkeHne KOOpauHAT TPOWHON TOYKH
10 TEMIIEPAaTyPHON 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO
napa BellecTBa.

Pacuer TemriepaTypsl IUIaBIEHHS BEIIECTBA IPU 3alaHHOM
BHEITHEM JaBJICHWH (B TNPHOMIKCHWH  JIMHEHHOHN
3aBUCUMOCTH TEMIIEpaTyphl IUIABICHUS OT JaBJICHHSA).
Beruncnenne TepMomuMHaMHUYECKHX (GYHKIMH (a3oBBIX
npespamennii (AH, AU, AS, AA, AG) Ha OCHOBaHUH
IKCTIEPUMEHTAITBHBIX 3aBUCHMOCTEN JIaBJICHUS
HACBILIEHHOT'0 [1apa 0T TEMIEepaTyphl.

JIP

Omnpenenenue JIABIICHUS HACBILICHHOTO napa
HHAUBUAYAIBHBIX JKHIKOCTECH IMHAMHYECKAM METOI0M
(METOJIOM TOYEK KUIICHHSI)

113

OnpeneneHne  MApIUANbHBIX ~ MOJSPHBIX  BEIHYWH
KOMIIOHCHTOB ~ pacTBOpa U3  OSKCICPUMCHTAIBHBIX
3aBHCUMOCTCH SKCTCHCHBHOTO CBOWCTBa pacTBOpa OT
KOHIICHTpALUH.

Pacuer wu3MmeHeHus oObeMa, OHTAIBIUHU, OSHTPOIUH,
sHeprun ['mbbca mpu  oOpazoBaHMKM  OHHAPHOTO
HJ1€aJTLHOTO pactBopa. 3akoH Payns. Pacuer
TEPMOJAMHAMHYCCKUX (DYHKIMHA CMEIICHUS IS PealbHBIX
pacTBOpOB TpW  3aJaHHOW  TemmepaType. Pacuer
aKTUBHOCTCH, K03 PHUIINEHTOB AKTUBHOCTH "
OTHOCHTEIIFHOTO XMMUYECKOTO MOTEHITMATa KOMIIOHCHTOB
pacTBopa Mo IKCIEPUMEHTAIbHON 3aBUCUMOCTH JIaBJICHUS
HaCBIIICHHOI'O Mmapa OT KOHUCHTpAlWU AJid CTaHAAPTHOI'O
COCTOSIHHSA "YMCTOE BEIIECTBO”

Brranciienne OTHOCHTEIBHOTO TOHIDKEHHS TaBICHUS Tapa
pacTBOpUTElNs, TOBBINICHWS  TEMIEPaTyphl  Hadana
KHTICHUS, TTOHMKCHUS TEeMIIepaTyphI Havaja
OTBEp/ICBaHUs, OCMOTHYECKOTO JTABJICHUS JUIst
pa30aBICHHOTO pacTBOpa HEJETYYero BEIIECTBA B
JIETy4eM pacTBOPHTENE NpPH JaHHOW KOHIIEHTPAIMU
pacTBopa.

JIP

OrmpezneneHne MOJISIPHON MacChl paCTBOPEHHOTO BEILECTBA
KPUOCKOIMYECKHM METOJOM

TepmoanHamuyeckast TEOpUs
pacTBOpOB
da3zoBbIe paBHOBeCHsI B

MHOTI'OKOMITOHCHTHBIX CUCTEMAX

113

[TpaBuno ¢a3 I'nbbca, pacuer yucna creneHei cBoOOIbI B
3agaHHOli (a3oBoil obOmactu. IIpaBmio peiyara, ero
NPUMEHEHHE VISl OTNIPEAEICHHs KOJIMUECTBA PAaBHOBECHBIX
(a3. BpluucieHHe KoMMYECTBA KOMIIOHEHTa, KOTOPOE
HE0OX0ANMO HOOaBHUTh K CHCTEME 33/IaHHOT'O COCTaBa, IS
MepeBoJia ee B HOBOE COCTOSIHHE C JIPYTHM COJepKaHHEM
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KOMIIOHEHTOB.
[Mpumenenne mpasuia a3z ['mbOca k aHANIU3y AUarpamm
IJIABKOCTH n30MOpPHO u HEU30MOp(HHO
KPUCTANIU3YIOIIMXCSl BEIIECTB C OJHOM 3BTEKTHUKOH, C
00pa30BaHUEM YCTOHYMBOTO COCIUHEHHS (HCYCTOWYHBOTO
COEJIMHEHUS, c OrpaHUYECHHOMN PacTBOPUMOCTHU
KOMITOHEHTOB B TBEPJIOM COCTOSIHUH), aHAJIU3.

JIP

W3yuenne paBHOBecHH '"KHMIKOCTh-Map" B JBOWHBIX
JKUJIKAX CHCTEMax

W3yyeHne KpHUCTaIIU3alMU W3 pacTBOpa MpPU HU3KUX
TeMIepaTypax

PaCTBOpBI DJICKTPOJIUTOB

113

CunbHble U ciaa0ble DJICKTPOJIUTHI. OHpCI{CJ’IeHI/IG CTCIICHHA
Jucconyanvyu  Ha OCHOBAaHWHM BCJIWYHMHBI KOHCTAHTHI

JIUCCOLMALINY. M3meHenne cTeneHM U KOHCTAHTHI
JIUCCOIMAIIMA TIpU JOOABJICHWH B PACTBOP CHIBLHOTO
ANIEKTPOJIUTA c o01uM HOHOM. Pacuer

TEPMOAMHAMUYECKUX TTapaMETPOB MPOIIEcca TUCCOLHAIIIH
Ha OCHOBE TEMIIEPAaTypHOH 3aBUCHMOCTH KOHCTAHTEHI
mucconmanuu. Pacyer pH anst pacTBOpOB CHIIBHBIX |
CJIA0BIX 3JIEKTPOJIUTOB.

CBsI3b aKTHBHOCTH 3JICKTPOJIUTA CO CPEJHUMH HMOHHBIMU
AKTHBHOCTSIMA M CPEJHHMH HOHHBIMH K03()(UIMEHTaMH
akTuBHOCTH. MoHHas cuna pactBopa. IIpaBuno monHOU
cunbl. IlpenenvHbiit 3akoH [leOas-Xrokkens. Pacuer
AaKTHBHOCTEH, CPEHUX MOHHBIX aKTHBHOCTEH M CPEIHUX
HOHHBIX Ko3(¢urmentoB akruBHOCTH. Ompenenenue pH
PacTBOPOB CHUIIBHBIX AJIEKTPOJINTOB.

[TpousBenenue pacTBOpUMOCTH. Pacdyer pacTBOPHMOCTH
MaJIOpacTBOPUMBIX  coyieil.  BimsHue  mocTOpoHHMX
SJIEKTPOJIUTOB HAa PACTBOPHUMOCTh MaJIOPaCTBOPHUMBIX
COEJIMHEHMH.

Pacuer 31eKTPONPOBOTHOCTH PACTBOPOB 3JIEKTPOJIUTOB
mpu OECKOHEYHOM pa3BEACHHM Ha OCHOBAHWH 3HAYCHUH
MPEAETBHBIX MOJIIPHBIX AJIEKTPHYECKUX IPOBOIUMOCTEH
WOHOB W W3  OKCIIEPUMEHTAIBHBIX  JIAHHBIX IO
3JIEKTPOIIPOBOAHOCTH pacTBOpoB pa3nuyHOI
KOHLEHTpauu. [lonBMKHOCTH (20COJIOTHBIE CKOPOCTH
JBIDKEHUS]) M 4Yuclia mnepeHoca HoHOB. OrmpeneneHue
CTCIICHU )51 KOHCTAHTBI JUcconuanun cia0bIX
AJIEKTPOJIUTOB, TEIUIOTHl JUCCOLMALNHU, PACTBOPHUMOCTH
TPyIHOPACTBOPUMBIX  COCAWHEHHMII HAa  OCHOBAHHUH
MU3MEPEHUH IIEKTPOIPOBOAHOCTH.

JIP

N3yuenne 3aBUCHMOCTH 3JIEKTPUYECKOH MNPOBOAUMOCTHU
PacTBOPOB CIA0BIX 3JIEKTPOIUTOB OT KOHIICHTPALINN
W3yyeHue 3aBUCUMOCTH 3JIEKTPUYECKOM IPOBOAUMOCTH
PacTBOPOB CHJIBHBIX 3JIEKTPOJUTOB OT KOHLICHTPALUH

11,

DNEeKTPOXIMHYECKHE
(merm)

CHCTEMBI

113

YcnoBHas 3aIHCh MEKTPOA, TATbBAHMYECKOTO AIEMEHTA.
[IpaBuibHO pPa30OMKHYTHI TIaJbBaHUYECKUH 3JIEMEHT.
OnpeneneHre 3HAKOB  3JCKTPOJOB  TalbBaHUIECKOTO
SJeMEHTa W HANpaBICHUS TNPOTEKAaHUS DSICKTPOTHOTO
mpoliecca. 3anuch ypaBHCHUS PEaKIUU, MPOTCKAIOIIEH B
TaJIbBaHUYCCKOM 3JIEMEHTE, olpesieNieHue ee
HalpaBJICHUA.

VYpaBHenue HepHera [uisi pasiMyHBIX JIEKTPONOB U
rajgpBaHuueckoro sjgeMenrta. Pacuer DJIC XMMHYECKUX H
KOHIICHTPAI[MOHHBIX TaJIbBAHMYECKIX 3JIEMEHTOB.
OnpenencHue KOHCTaHT paBHOBecHS,
TEPMOANHAMHYECKIX XapaKTePUCTHK peaxIuid,
MPOTCKAIIUX B TaJbBAaHWYCCKOM 3JeMeHTe. Pacuer
pacTBopa, aKTHBHOCTEH W KOX((HIMCHTOB aKTHBHOCTH,
IMPOU3BEACHUA PACTBOPUMOCTH.

JIP

W3mepenne D.JI.C. xumuueckoro syeMeHta SkoOu-
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Hanamais. OnpeneneHne 3IeKTPOIHBIX TOTCHIINAIOB
OnpenencHue TEPMOIUHAMUYCCKUX (YHKIMHA PEaKIINi,
MPOTEKAIONMX B  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
JJIEMEHTAX

13,

XuMuueckass KHHETHUKA

I13

Pacuer KOHCTaHTBI CKOPOCTHM peakLUUU Ha OCHOBAHUU
9KCIEPUMEHTANIBHBIX MaHHBIX 00 M3MEHEHHWH CBOICTBa
CHCTEMBI BO BpEMEHHU

OnpezeneHue MOpAIKa PeaKkMy, KOHCTAaHTBl CKOPOCTH H
BPEMEHM  TOIYNPEBpPAIICHWS Ha  OCHOBE  JAHHBIX
KHHETHUECKUX M3MEpeHni. PacueT riryOMHBI MpOTEKaHUs
peakIuy K yKa3aHHOMY MOMEHTY BPEMEHH.

Pacuer KOHCTaHT CKOPOCTEH M TEKYIIMX KOHLIEHTPALMH
JUIl OOpaTHMBIX, NapaUIeNbHBIX W I10CIEJOBATEIbHBIX
peaxiuii IepBoro NopsiaAKa.

Mertop cTanMoHapHBIX KOHLIEHTPALUW, €ro MpakTUYeCKoe
UCTIONB30BaHUE  TNPH  COCTABICHUM  KHHETHYECKHUX
YPaBHEHUH.

BiusHue TemmepaTypbl Ha CKOPOCTh  XHMHYECKHX
peaxmumii. [IpaBumo Bant-T'odda u ypaBHeHHe Appenunyca.
Boruncnenne TtemmeparypHoro koadduimenta Bant-
lodda. Pacuer KOHCTAaHT CKOPOCTM M BpPEMEHH
MOJIYTIPEBPAILCHNUS [TPH PA3INYHBIX TEMIIepaTypax.
Teopus akTuBHBIX (OMHapHBIX) coymapeHuil. Ilomcuer
00II1ero 4uciaa CTOJKHOBEHUH pPearupyrolmmx MOJEKyd B
€IMHMIly BpEMEHH B eauHHUIe o0beMa. Haxoxxaenue nomnu
aKTHBHBIX MOJEKyJ. PacdeT KOHCTaHTBI CKOPOCTH,
MPEAIKCIIOHEHIIMAIBEHOTO MHOXKUTEJIS (daxropa
COyJIapeHMI) W CTEPUYECKOTO MHOXKUTENSI HA OCHOBAHUH
ypaBHEHHH TEOpUU.

Brluncnenne  KBaHTOBOIO — BBIXOAA M KOJIMYECTBA
MPOpEearupoBaBILEero BellecTBa Uil  (OTOXUMHUYECKOI
peaxIuu.

CocraBnenne KHHETHYECKUX YpaBHEHUH JUIs
HEpa3BETBJICHHBIX IEMHBIX peakiuuid. CBs3b 3P PexTUBHOM
KOHCTAaHTBl CKOPOCTH LEIMHOW pEeaKUUH C KOHCTAHTAMH
CKOpPOCTEH OTHENbHBIX cTaauil. Pacder umHBI nenu
peaKIyu.

JIP

H3yyeHne CcKOpPOCTH pa3llokKEHHUs HEPOKCHAA BOAOPOAA
ra3oMeTpU4eCKUM METOI0M
W3yyeHne CKOpOCTU peakLMy HOAUPOBAHMSI aLlETOHA

15.

Karanns

113

OOmue 3aKOHOMEPHOCTH KaTaUTHYECKHX  PEaKIHi.
CHIDKEHNE DSHEPIWM aKTHUBAMM — TJIaBHAs MpPUYUHA
YBEJIIMYEHUSI  CKOPOCTHM  KATAIUTHUYECKOW  pEaKIUU.
CnuTHBIH M pa3fenbHBIM MEXaHU3MBbl KaTaTUTHYECKOTO
B3aUMO/ICICTBUSl, COCTABJIICHUE KUHETUUYECKUX YPAaBHEHUM.

JIP

W3ydeHne ckopocTH pa3ioKeHus IMepoKcHia BOAOpoJa
ra30MeTPUIECKHM METOI0M
M3ydeHne ckOpoCTH peakluu HOJUPOBaHUS alleTOHa

CojaepikaHue caMOCTOSATEIbHOI padoThl

HaumenoBaHue TeM (pa3iesioB)

Coxaep:kanue caMOCTOSITEIbHOM PaGoThI

Xumuaeckas TEPpMOJANHAMHKaA

HOBTOpCHI/IG JICKITUOHHOTI'O MaTtepuaia. HOZ[FOTOBK& K
MPAKTUYCCKUM 3aHATUAM U J'Ia60paTOpHBIM pa60TaM

®a3oBbIC paBHOBECUS B
OJIHOKOMIIOHEHTHBIX CHUCTEMax

HOBTOpeHI/Ie JICKIIUOHHOI'O Martepualia. Tloaroroska K
IMPAKTUYCCKUM 3aHATHUAM U J'Ia60paT0pHI>IM pa60TaM

TepmoanHamuyeckas Teopus
pacTBOpOB

[ToBTopenue  nexuuoHHoro  marepuana.  IlogroroBka kK
MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam

dazoBrIe paBHOBECHUA B
MHOTI'OKOMITIOHCHTHBIX CUCTEMAX

HOBTOpCHI/IG JICKITUOHHOTI'O MaTtepuaia. HOZ[FOTOBK& K
MPAKTUYCCKUM 3aHATUAM U J'Ia60paTOpHBIM pa60TaM

PacTBOpEI 371€KTPOIUTOB

HOBTOpeHI/Ie JICKIIUOHHOI'O Martepualia. TloaroroBka K
IMPAKTUYCCKUM 3aHATHUAM U J'Ia60paT0pHI>IM pa60TaM

9HeKTpOXI/IMPI‘{eCKPIC CHCTCMBI

IToBTOopenue  nexuumoHHOro  marepuana.  IloaroroBka K
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(enm) MIPAKTUYECKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM

7. | XuMHuuecKasi KHHETHKa [ToBropenue  nexuuoHHoro  marepuana.  IlogroroBka kK
MPAaKTUICCKUM 3aHATHAM U J1a00paTOPHEIM paboTam
8. | Karanmus [ToBTOpEHUE JIEKITMOHHOT'O Martepuana. IToaroroBka K

MPAKTUYCCKUM 3aHATHUAM U J'Ia60paTOpHI>IM pa60TaM
3. OneHOYHbIE MATEpPUHAJBI JJsl TNPOBEJIeHUS] TEKYNlero KOHTPOJsl YCINeBaeMOCTH M
MPOMEKYTOYHOM aTTecTAIMU 00yYAKOIIMXCS M0 IUCHUIIMHE (MOLYJII0)
[lo nucuumiuHe (MOIYJIO) HPEILYCMOTPEHBI CIEAYIOIINME BUIbl KOHTPOJISI KadyecTBa

OCBOEHHMS:

® TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH;

® IIPOMEXYTOYHAS aTTECTAIMsI 00YJarOIIMXCS MO AUCIUILTHHE (MOAYIIIO).
3.1. OneHoyHble MaTepHAJbl JIS NPOBeJeHHUs] TeKylledl arrecTalMU IO JUCHMILIHHE

(Mo1yJ110)

Ne | KonTposupyemblie TeMbl (pa3aeJibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeICTBa

n/n
1. | Xumuueckas TepMOJUHAMHKA KonrtponbHas pabora
2. | ®a3oBble paBHOBECHS B OJTHOKOMITOHEHTHBIX CHCTEMAX KonTponbHast pabota
3. | TepmoanHaMu4eckast TEOpUsl pacTBOPOB KonrponsHas pabora
4. | ®a30Bble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CUCTEMax Konrponsnas padora
5. | PacTBOpBI 3MEKTPOIUTOB Kontponsnas pabora
6. | DNEeKTPOXMMUYECKHE CHCTEMBI (ISTIH) Kontponsras pabdora
7. | Xumuyeckasi KHHETHKa KonrtponbHas pabora
8. | Karamus KontponsHas pabora

3.1.1 TunoBble KOHTPOJIbHbIE 32aJaHUSI UJIM UHbIEe MATEPUAJIbI, HEOOXOAUMBbIE JISI OLEHKHU
3HAHUWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJILHOCTH B MpoLecce TeKYIero KOHTPOJIst
ycreBaeMoOCTH
KonTpoJbHblii padota
3aiaHus MO0 KOHTPOJILHOM padoTe Nel
1. IlpuBenute BBIpa)KEHHS, COOTBETCTBYIOLIME JIBYM CIEACTBMSIM W3 3akoHa [‘ecca Ha
MIPOU3BOJIBLHOM MIPUMeEpE.
2. Ilpu temneparype 300 K uneansHblii ra3 nzorepmuuecku U ooparumo pacmmupsiercs ot 0,01
1o 10 M. KonmudecTBo MOTIOMEHHON MPU 3TOM TeIIoThl paBHO 17,26 k/lx. CKOIBKO MoJei
ra3a y4acTByeT B 3TOM Iporiecce?

3. TemnepaTypHas 3aBUCUMOCTb TEIUIOTHI 0Opa3zoBanusi UPbs mo peakimu:
Ugs) + 3Pbx) = UPbs g BIpaxkaeTcst ypaBHCHHEM:

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

Paccuwuraiite A, C:, nutst aTor peakumu ipu 1000 K, He mpuberast k cripaBOYHBIM JTAHHBIM.
4. Kak 3aBucut oT Temneparypsl sHeprus ['u66ca cucremsi? Jlaiite 000CHOBaHHBIN OTBET.
5. [lonp3ysich cipaBOYHBIMU JAHHBIMHU, paccuuTaiiTe abcomoTHyto 3uTponuio 42 r CO npu 500
K u maBnenun 1, 5 atM. I'a3 cunutaTh naeaabHBIM.
6. Paccuuraiite usmeHenue sHepruu [‘enpmrombua B peaknuu CisH,o = CiHe + 2H,,
npoTekaromeil B razoBoi ¢aze nmpu 300 K, ecnmm TemmoBoit a¢ddexr 3ToN peakumu mpu
MOCTOSIHHOM JaBieHuu paBeH 237 k/[x, a uamenenue >urponuu 230 JJx/K.
3agaHus M0 KOHTPOJIbHOI padoTe Ne2
1. Kakue ¢aktopsl BausioT Ha KOHCTaHTHI paBHOBecusi K, u K., ecnu pearupyromnryro cucremy
paccMaTpuBaTh Kak UIACATbHYIO?
2. Jlucconmanys 4eThIPEXOKHUCH a30Ta IpoTekaeT 1o ypaBHeHuto: NoOy = 2NO,. ITpu 298 K u P
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= 1,0-10° ITa N,O4 aucconmupyet Ha 18,5%. PaccuuTaiite creneHb AMCCOLMAIIMU TIPH TON XKe

temneparype u aasienun 0,5-10° Ta.

3. Onpenenure HanpasieHue nporekanus peakunn CHy + HOny = CO + 3H, ipu 1000 K:

a) B CTaHAAPTHBIX YCIOBUSIX;

0) Ipu cIeayIOMUX UCXOAHBIX MapIHaIbHBIX JaBICHHUSIX PEareHTOB:

P(CH4) = 0,203 aTm, P(H,O0) =1,013 atm,

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

Jl5is pacueTa KOHCTaHThI PaBHOBECHSI BOCIIOJIb3YHTECH CIIPABOYHBIMH JJAHHBIMU.

4. Yro Ha3bIBAETCS «COCTABIISIFOIIMMMY» CUCTEMBI?

5. Ipu nasnenun 1,01-10° ITa B Touke miasnenns (—38,87 °C) xuakas pTyTh UMEET ILIOTHOCTH

13,69 r/em’, a TtBepmas — 14,19 r/cm’. Paccuuraiite Temmneparypy IUIABJIE€HUS PTYTH PH

nasnennn 3-10° [1a, ecru yaenbHas Temiora miasjieHus pasHa 9,74 JIx/r.

6. JlaBnenue naceimennoro napa nag H,SO, mpu 178 °C pasro 666 ITa, a npu 211,5 °C — 2666

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

3agaHus 10 KOHTPOJIbHOI padoTe Ne3

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

BELIECTBA — ONPEAEIAETCS BEIUYNHA 30YJUTMOCKOIUYECKONH TOCTOSTHHOM.

2. Kakue u3 creayronmx yTBep KIeHHH CIpaBeIUBbI UIsl COBEPIIEHHOIO OMHAPHOTO pacTBOpa

MIpU TIOCTOSIHHOM Temrieparype?

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

0) o0bem cmemenust AV, = 0;

B) 3HTponus cMemeHus AS., = 0;

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

1) Terota cmenienust AHg, = 0.

3. Temmneparypa muaBnenus ¢enona paBHa 40°C. PactBop, cogepxkamnuit 0,172 2 aneranunuaa

(CsHoON) B 12,54 2 ¢enona, orsepaeBaer npu 39,25°C. BbIUMCIUTH KPUOCKOIMUYECKYIO

MOCTOSIHHYIO ()€HOJIa M €ro YIENbHYIO0 TEeIUIOTYy IaBieHus. M3oroHuueckuil koshduuueHT

Bant-T'oda npuHATH paBHBIM €IUHULIE.

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

Bbiienmiiocs 28700 JIx termnotsl. IlapumaneHas MosspHas TEIUIOTa PAaCTBOPEHMs MapraHua B

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

TEIUIOTY paCTBOPEHUSI KPEMHMSI B 3TOM PacTBOPE.

3agaHus 0 KOHTPOJIbHOI padoTe Ned

1. Hanumure BbIpaK€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,
paccuuTaiTe 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 Isi BOAHOTO pactBopa ZnCl, ¢ monsubHOCTRIO 3,0 mipu Temnepatype 25°C
BBIUHCIIUTE CPEIHIOI0 MOHHYIO MOJISUIBHOCTb, CPEIHIOI HMOHHYIO AKTHBHOCTh U MOJHYIO
aKTUBHOCTb 3JIEKTPOJIMTA.

5. MonsipHasi 31€KTPONPOBOAHOCTh NpU OECKOHEYHOM pa30aBIEHUU pPACTBOpA YKCYCHOM
KuciaoTel B 1,5 pa3za Oosble Takoil 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 noreHnuana anekrpoaa I-ro poxa. Ot yero 3aBUCHT

BEJIMYMHA U 3HaK NOTEHLIMAA TaKoro AJIeKTpoaa’?
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2. K kakoMy TUMYy OTHOCUTCS JaHHBIH TaJbBAaHMYECKHH dJIEMEHT (XUMHUYECKUH,
KOHIEHTPALlMOHHBIN, C MepeHocoM, 0e3 mepeHoca)? Hamummre ypaBHEHHE peakiui,
IIPOTEKAIOIEH B JAHHOM 2JIEMEHTE.

Pt | Hg-Zn@vamravay | Z0SOs | Zn-HE(amamrava)| Pt
a a

3. Ilo crnpaBOYHBIM JaHHBIM O CTaHAAPTHBIX AJIEKTPOJHBIX IOTEHIHMANTAX BBIYUCINUTE
cranaaptHyto J/1C sanemeHTa u npousseaeHue pactsopumoctu npu 298 K s AgBr.

4. Tlonp3ysich CIpaBOYHBIMU JTaHHBIMU, paccuutaiite J/]C raapBaHUYECKOr0 JI€MEHTa TPU
298 K, cocToslero M3 MPUBEACHHBIX AJIEKTPOAOB. MOSUIbHBIE KOHLEHTpPALUU
AJIEKTPOJIUTOB B 3JIEKTpoAax m; u m,. lonHble KOA(pGUIUEHTHl aKTUBHOCTH BBIYHUCIIUTE
[0 ypaBHEHMIO MepBoro npudmmwkeHus teopun J[lebas-Xrokkens. CocTaBbTe cXemy
raJIbBAHUYECKOT0 3JIEMEHTA, COCTOSIIIETO U3 YKAa3aHHbIX AIEKTPOIOB.

Dnextpon [ my Dnexrpon I1 m;
KCl | AgCl | Ag 0,005 ZnS0s| Zn 0,002

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

3anaHusi MO0 KOHTPOJIbHOM padoTe Ne6

I. 3aBucUT M OT HCXOJHBIX KOHUEHTPALMI pEarupyroIMX BeEIIECTB MEPUOL
MOJIyIpEBpallleHns JUIsl peakluu BTOporo mnopsaka. IlpuBenure marematndeckoe
BBIpaKEHHE [Tl ClTyyasi, KOTJja HauyalbHble KOHIIEHTPAIH PEareHTOB PaBHBI.

2. Kakumu JaHHBIMM HAJO pacroiaratb i pacdyeTa MAaKCHUMalbHO BO3MOXKHOTO
KOJIMYECTBA IPOMEXYTOYHOI'O BEIIECTBA B IIOCJIENOBATEIIbHON peakuuu MEepBOro

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

17
OTHOIIIEHUS KOHCTAHT ky ?

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

TV 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 xoHCTaHTa CKOpPOCTH peaklHH paBHA 2,5:10 “c , a ompu 630 C .

141,5107°¢ ! i i

) . Paccuuraiite 2Heprur0 aKkTUBAUMM M  NPEAIKCIIOHEHIUAIBHBIN

MHOJKUTENb YPaBHEHUsI AppeHuyca.
H,0
5. Ilpm cMemeHuM paBHBIX OOBEMOB IOJYMOJISIPHBIX pacTBOPOB ~ 2 2 H HCOH ,

B3aUMOJICUCTBYIOIIUX I10 YPaBHEHUIO H, OZ+HCHOZHCOOH+HZOqepes 20 mum.
[IpopearupoBasio 80% MCXOTHBIX 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?
3anaHusi MO0 KOHTPOJIbHOM padote Ne7
1. Kakue peakuuu Ha3bIBatOTCs UENHbIMU? JlaliTe onpeneneHne U Ha30BUTE OCHOBHBIE CTaauu
LIEITHOT'O IIpoliecca.
2. Yro mpencraBiser coO0l aKTUBHUPOBAHHBIM KOMIUJIEKC M Y€M OH OTJIMYAETCS OT aKTHUBHBIX
MOJIeKyJ1?
3. Jlna paznoxkenus nepokcuga ROOR B pactBopurene SH mnpeamosnaraercst ciemyromas
MOCJIEI0BATENILHOCTh PEAKIINNA:
1) ROOR — 2RO- (ki)
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2)RO- + SH — ROH + S- (k»)

3) S- + ROOR — SOR + RO- (ks)
4)2S8- — S, (ka)
HOJ’IBSYSICI) METOAOM CTaHI/IOHapHI)IX KOHHCHTpaHHfI, BBIBCAUTC KHHCTUYCCKOC ypaBHeHI/Ie JUJISL

—d|ROOR|

dt ’
4. TlpendKCrOHEHIMANBHBI MHOKUTEIb MOHOMOJIEKYJISIPHOTO Ppa3fiOKEHUs AHAlleTHIa MpH
285 °C pagen 8,0-10"° ¢™'. BoiuncuTe SHTPOINMIO aKTUBALIMK 3TOM peakiuu. TpaHCMHUCCHOHHBIN
MHOKUTENb IPUMHUTE PABHBIM €UHHIIC.
3.1.2. MeToguyeckne MaTepHaJibl, ONpeAessiiOliNe TPOUeAYPbl OLEHUBAHUA 3HAHWIA,
YMeHMi, HAaBBIKOB MW (MJM) ONbITA /JAeATEJbHOCTH B XO0J€ TeKyllero KOHTPOJIs
ycneBaeMoCTH
KonTpoasnas padora

OrneHuBaeTCsl HE TOJBKO TIIyOMHA 3HAHWI TOCTABJICHHBIX BOIPOCOB, HO M YMCHHE
U3TI0KUTH TUCHbMEHHO.

Kpumepuu oyenueanus: nociaenoBaTeNIbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHUS, aHAJIN3
pa3IMYHBIX TOUYEK 3PEHHS, CaMOCTOsATeNbHOE 00001IeHue maTtepuana. M3noxkeHue marepuana
0e3 (paKTUIECKUX OIHUOOK.

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

OrneHka «xopouio» CTaBUTCS, €Cli 00yYaroUIuics TBEPAO 3HAET MaTepHuall, TPaMOTHO U
M0 CYUIECTBY H3JIaraeT €ro, 3HaeT MpakTHUecKyko 0a3zy, HO JOMyCKaeT HeCYIIeCTBEHHbIE
MOTPEUTHOCTH.

Ouenka «ydogremseopumenvpHoy CTaBUTCS, €CIU OOy4YalOIIUHCS OCBOWJI TOJBKO
OCHOBHOW Martepuaj, HO HE 3HAeT OTJEIbHBIX JeTanel, T0mycKaeT HETOYHOCTH, HEJJOCTATOYHO
MpaBWIbHbIE (OPMYIUPOBKH, HApyIIaeT MOCIEAOBATEIbHOCT, B M3JIOKEHUHM MaTepHaa,
3aTPYAHSETCS C OTBETaMH, IIOKAa3bIBA€T OTCYTCTBHE JOJDKHOM CBSI3M MEXIYy aHAIH30M,
apryMeHTaluei 1 BbIBOJaMH.

OueHka «HeyOdosremeopumenvbHoy CTaBUTCS, €CIM OOydaroUuluiicss He OTBe4YaeT Ha
MOCTaBIIEHHBIE BOMPOCHI.

3.2. OueHoYHbIe MaTePHUAJIbI 1JIs1 IPOBEAEHHUS MPOMEKYTOUHON aTTeCTALNU
3.2.1. Kpurepuu onieHK# pe3yJbTATOB 00yUeHHSs N0 JUCHUILIIMHE (MOTYJII0)

CKOPOCTH pPa3JIOKCHUA ICPOKCU A

MIxana PesyabraTsl
ITokazaTen oeHNBAHUSA Pe3yIbTATOB 00y4YeHHs
OLIEHUBAHMUS 00y4eHus
OTJIMYHO 3Haer: - oOydarommiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpeHHO,

JIOTHYHO, MOCIIEA0BAaTEIbHO U TPaMOTHO €0 U3JIaraeT, ONUpasiCh Ha 3HAHUS
OCHOBHOH U JONOJTHUTEIBHON JINTEPATYPBI,

- Ha OCHOBC CHUCTCMHbLIX HAYYHBIX 3HAHUN aciacT KBaJ'II/I(bI/IIII/IpOBaHHbIe
BBIBOJIBI M1 00001IIEHNS], CBOOOIHO ONEPUPYET KATETOPHUSIMH U MOHSTHIMH.
Ymeer: - oOydaromuiicss yMeeT CaMOCTOSTEIbHO W TPABHIIBHO pPemIaTh y4eOHO-
npodeccHoHaNbHBIE  3ala4d WM 33aJaHHuA, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO U3JIaraTh CBOE PEIICHHE, UCIIONB3YS
HayYHBIC ITOHATHS, CChIIAasiCh HA HOPMATHBHYIO 0a3y.

Brnaneert: - 00yuvaroluiicsl BiIaJeeT palMoOHAIBHBIMA MeToJaMu (C HCIIOJIb30BaHHEM
paluMOHAIBHBIX METOAMK) PELICHHUS CIOXKHBIX NPO(EeCCHOHANBHBIX 3ajad,
MPEACTABJICHHBIX ICJIOBBIMH UTPAMHU, KelicaMu 1 T.O.,

IIpu pemieHny NpoAEMOHCTPUPOBAJ HABBIKU

- BBIJICTICHUS TIIABHOTO,

- CBA3KOW TEOPETHUYECKUX MOJOKEHHH C TpeOOBAaHWSAMH DPYKOBOISIINX
JIOKYMEHTOB,

- M3TI0KEHHS MBICIICH B JIOTHIECKOW MOCIIEIOBATEIIEHOCTH,

- CaMOCTOSTENILHOTO aHajiu3a (haKThl, COOBITHIA, SIBICHUI, IPOLIECCOB B MX
B3aUMOCBS3H U IUATEKTHYECKOM Pa3BUTHH.

XOPOIIO 3Haer: - oOyvaromuiicss TBepAO YCBOWJI MaTephal, JOCTAaTOYHO TPAMOTHO €ro
M3JIaraeT, ONUpPasiCh Ha 3HAHUS OCHOBHOM U JONOJHUTEIbHON JIUTEPATYPHI,
- 3arpymHseTcs B (OPMYIHPOBAHUH KBATU(HUIMPOBAHHBIX BEIBOJOB M
000011IeHNI, OolepupyeT KaTeropusiMH M TIOHATHSIME, HO HE Bcernaa

15



MIPABHJILHO MX BEPUQPUIHPYET.

Ywmeer: - o0yJaromuiicss ymeeT caMOCTOATEEHO M B OCHOBHOM TIPaBHIIBHO PEIaTh
y4e0HO-TIpO(heCCHOHANBHBIE 3aladdl WM 3aJaHds, YBEPEHHO, JIOTUYHO,
MOCJIEAOBATEIBHO U apryMEHTHPOBAHO H3JIaraTb CBOE pEIICHHE, HE B
MOJIHOM Mepe HCIMOb3ysl Hay4HbIE MOHSATUS M CCHUIKM Ha HOPMAaTHUBHYIO
0azy.

Bnapeer: - oOydaromuicsi B 1EJIOM BIIaJieeT PallMOHAILHBIMA METOJaMU PEIICHUS
CJIOXKHBIX HpO(beCCI/IOHaJ'[I)HI)IX 3agad, Npe€AaACTaBJICHHBIX ACJIOBbIMU UTPaAMHU,
Ke¥caMu u T.1.;

Ilpu pemieHnn cMor HPOAEMOHCTPUPOBATH JOCTAaTOYHOCTb, HO HE
TyOWHHOCTH HABBIKOB,

- BBIJICJICHMSI TJIAaBHOTO,

- U3JI0KCHHS MBICIICH B JIOTHUECKOM IMOCIIEA0BATEIIBHOCTH,

- CBS3KM TCOPETUYECKUX IOJOXKCHUN C TPCOOBAHHUSIMHU PYKOBOJISIINX
JOKYMEHTOB,

- CaMOCTOSTENIPHOTO aHau3a (aKkThl, COOBITHI, SBICHUMN, MPOLECCOB B HX
B3aMMOCBSI3U U TUAJIEKTUYECKOM Pa3BUTHH.

YAOBJIETBO- 3Haer: - 00yJaromuiicsi OpHEHTHUPYETCS B MaTepHae, OJHAKO 3aTPyIHSACTCA B €T0
PUTEJIbHO W3J105KEHUU,
- TIOKa3blBaeT HEJOCTATOYHOCTh 3HAHWI OCHOBHOW W JOMOJHHUTEIbHOU
JIUTEPaTyPBI;

- cnabo apryMEHTHPYET HayUHBIC TIOJI0KCHHUS,
- IPAKTHYECKH HE CITOCOOEH CPOPMYINPOBATh BEIBOIBI M 0000IICHNS;
- YACTHYHO BJIAJIEET CUCTEMOM ITOHATHH.
Ymeer: - o0yJaromuiicss B OCHOBHOM YMEET PEIIUTh y4eOHO-IPOeCcCHOHATBHYIO
3amady WM 3afaHre, HO JOMYyCKaeT OMMOKH, CIad0 apryMEHTHPYET CBOE
pellieHre, HETOCTATOYHO HCIOJIb3YeT HAYYHBIC MOHSITHS U PYKOBOJSIIHIEC
JIOKYMEHTHL.
Bnaneer: - oOydJarommiics BJaJeeT HEKOTOPHIMH paIlMOHATBHBIMH METOAAMH
pelICHHUsT  CIOXKHBIX  MPO(ECCHOHAIBHBIX  3a7ay, IMPEACTABICHHBIX
JISIIOBBIMH UTpaMHU, KeHcaMu U T.11.;
[Ipu pemenny npoIeMOHCTPHUPOBAT HEAOCTATOYHOCTH HABBIKOB
- BBIJICTICHUS TJIABHOTO,
- M3TI0KEHHS MBICIICH B JIOTHIECKOW MOCIIEIOBATEIIEHOCTH,
- CBS3KM TCOPETUYECKUX TMOJOXKCHUN C TPCOOBAHHUSIMHU PYKOBOJSIIMX
JIOKYMEHTOB,
- CaMOCTOSITENTLHOTO aHanu3a (akThl, COOBITHIH, SBICHUM, MPOIIECCOB B MX
B3aMMOCBSI3H U JIUAJICKTHYCCKOM Pa3BUTHH.
HEYJOBJIETBO- 3Haer: - 00yJaroIuiicss He yCBOWII 3HAYUTENFHON YacTH MaTepHala,;

PUTEJIBHO - HE MOYKET apryMEHTHUPOBATh HAyYHBIE MTOJIOKEHUS;
- He (OPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIQJICET CUCTEMON MOHATHUH.

Vmeer: o0yJaromuiicss He MOKa3al YMEHHE pelaTh y4eOHO-IPO(eCCHOHATBHYIO
3a/1a4y WIH 3aJaHHe.
Brageer: HE BBINOJIHEHB! TPEOOBAHMS, IPEIbABISEMBIC K HAaBBIKAM, OIICHHBACMBIM

KYHOOBJICTBOPHUTCIIEHO».

3.2.2. KoHTposbHbIe 3aJaHUs] W/WJIN MHbIE MATEPUAJIBI VISl IPOBeIeHUsI TTPOMEKYTOYHOM
arrecTauuu

Cnucok BONPOCOB /Uil YCTHBIX 0TBETOB (BAPHMAHTHI TECTA)

1. TlepBblif 3aKOH TEPMOAWHAMHKH, (OPMYIMPOBKH U MaTEeMaTHYECKOE BBbIpa)KEHHE.
BuyTpeHHss sHeprus cucteMmbl. Terora U paboTta kak (Gopmbl Meperayd 3HEPrHH.
IlepBbIil 3aKOH TEPMOJMHAMHUKH MPHUMEHUTEIHHO K H30TEPMHUECKOMY, MU300apHOMY H
M30XOPHOMY IPOIIECCAM.

2. TemmoemkocTh HWaeanbHOro rasza. M3oxopHas u u300apHas MOJSPHBIE TETUIOEMKOCTH.
CBs13p M@Ky HUMH I WACATBHOTO Ta3a. 3aBUCUMOCTh M300apHOW TETUIOEMKOCTH OT
TEMIIEPATyPEI U arperaTHOr0 COCTOSHUS BEILIECTBA.

3. Tepmoxumus. TemnoBbie 3h(HEKTH XUMUYECKUX PEAKIIUNA MPU MOCTOSHHOM JIAaBICHUH H
noctossHHOM oO0beme. 3akoH ['ecca. CnenctBus u3 3akoHa ['ecca. CTaHIapTHBIE TETUIOTHI
cropanusi U oOpa3oBaHus. CBs3b TEIUIOBBIX A()PEKTOB XMUMHYECKUX PEAKIHA TPH
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

MOCTOSIHHOM JIaBJICHUU U TOCTOSIHHOM oObeMe. VX HCIosib30BaHHME sl HaXOXKIACHUS
TEIIOBbIX A (EKTOB XMMHUYECKUX peakuuid. [IpowsmrocTpupyiite Ha NPOU3BOJIBHOM
IIpUMeEDE.

BoiBon u ananmu3 ypaBHenus Kupxroga. HWcnonb3oBaHnue HMHTETpanbHbIX (opm
YpaBHEHHS [UI1 BBIYMCICHUS TEIJIOBBIX 3(P(PEKTOB XUMHUECKUX IPOLECCOB MpHU
3aJJaHHOM TeMImepaType.

Bropoe Hauano TepMOAMHAMUKYI. DHTPOIHNSI, €€ OCHOBHBIE CBOMCTBA. BBIBOJ BBIpaskeHUs
Ui nojiHoro nuddepeniuana sHTponuu. Pacuer u3MeHeHHs SHTPONUU B IpoIeccax ¢
y4acTUEM HJEAIBHOIO Tra3a. 3aBHCHUMOCTb JSHTPOIMU OT IapaMETPOB COCTOSIHHMS.
W3meHeHne SHTPOINH B MPOIECCE CMEIIEHUS UACAIBHBIX I'a30B.

3aBHCHMOCTB SHTPOIMHU BEILIECTBA OT TemIeparypsl. M300pazure cxemMaTHuecku rpaduk
3TOW 3aBUCHMOCTh B TEMIIEpaTypHOM HMHTEpBaJe, BKIIIOUAIOLIEM B ceOsl TeMIepaTypbl
IUIaBJICHUS U KUMEHHUs BemlecTBa. ['paduueckuii 1 aHAIMTHUECKUH pacueT abCOIIOTHOM
SHTPOIIHH.

CaMoOnpoM3BONIBHBIE W HECAMONPOM3BOJIBHBIE  Ipolecchl.  BTtopoe  Hauano
TEpMOJMHAMUKHA. MaremMaTH4ecKkoe BBIPAKEHHE 2-TO 3aKOHA TEPMOJAUHAMUKH B
U30JIMPOBaHHOM  cucteme. M300pa3uTe  xapakTep H3MEHEHHMsS  OHTPONHUU B
CaMOIPOU3BOJIBHOM IIPOIIECCE, MPOTEKAIOIIEM B M30JIMPOBAHHON CUCTEME.
Oo6wenunennoe ypasHenue | u Il 3akonoB TepmoauHamuku. DHeprust [m66ca u sHeprus
I'enpMrommIta, cBOCTBA.

BeiBog BeIpakeHust i nonHoro Judgepennuana sHeprun [mb6ca. 3aBucHMOCTh
sHeprun ['ub0ca oT AaBlIeHUs U TEMIIEPATyPh.

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

PaBHOBECHBIN BBIXOJ XMMHYECKOH peakuuu. Bplpasute B 00mEeM BHAE KOHCTAHTY

K .
PaBHOBCCHUA P ISt peakMy 4Yepe3 paBHOBECHOE KOJIMYECTBO MOJIEM aMMHaKa, paBHOE
X, " 06mee JaBJICHHUEC B CUCTCMC P, CCJIN Ui MPOBCACHHUA PCAKIINN NCXOJHBIC BCUICCTBA
B34THI B CTCXHUOMETPHUICCKHUX KOJIUYCCTBAX.
TepMOHHHaMquCKaH U OMIIMPUYICCKAad KOHCTAHTbI XUMHUYCCKOI'O PABHOBCCHA. MeTtoapl

pacuera KOHCTaHThI pAaBHOBECHUS TIPU T#298 K.

Bnusiaue oOmiero naBieHUS M NPUMECH HHEPTHOIO Tra3a Ha PaBHOBECHBIH BBIXO[
MPOAYKTOB peakiuu. PaccMoTpuTe Ha MPOU3BOJIILHOM MpUMeEpPE razoazHoi peakiuu.
BnusHue TemmepaTypbl Ha XMMHYECKOE paBHOBecHE. BbIBOA M aHanu3 ypaBHEHUS
n3o06apel Bant-I'odda. [IpubnmxeHHoe M yTOUHEHHOE WHTETPUPOBAHUE YpPaBHEHMS.
[IpuBenure mnpuMep XUMHYECKOM pEakLUMH, i1 KOTOPOH KOHCTaHTa pPaBHOBECHS
Bo3pactaeT (yObIBaeT) C yBeIMUEHUEM TEMITepaTypHhI.

OCOOCHHOCTH XMMHYECKOIO pAaBHOBECHs B TE€TEPOreHHBIX cucremax. IIpumepsl
BBIPQKEHUSI KOHCTAHTHl XHMHYECKOTO paBHOBECUS I TEeTEPOTEHHBIX pPEaKIHil.
Bnusinue naBneHus u 100aBOK HHEPTHOTO ra3a Ha CABUI XUMHUECKOTO PABHOBECHSL.
Omnpenenenyue CpeHEro M HCTUHHOTO TEMIOBOro 3¢@deKkra XUMHUYECKOM peakiuu Ha
OCHOBAaHUM 3KCIIEPUMEHTAJIBHBIX JAaHHBIX O 3aBUCUMOCTH KOHCTaHTBI PaBHOBECUS OT
TeMIeparypbl. AHATUTHUECKHE U TpaduyecKue METObI.

da3oBble mepexop! nepBoro poga. OCHOBHbIE MOHATH: (a3a, COCTaBIAIOLIEE CUCTEMY
BEIIIECTBO, HE3aBUCUMBIM KOMIIOHEHT, YUCJIO cTeneHel cBoOobl. [IpaBuno ¢ga3 ['mbOca.
da3zoBas quarpaMma OJHOKOMIIOHEHTHOW CHCTEMBI, ONMCAHUE KPUBBIX M XapaKTEPHBIX
Touek auarpammsbl. llpuMenenue mpasmna (a3 k guarpamme. Kakoe MakcumaibHOE
qucio a3 MOXKET HaXOIUThCS B PABHOBECHH B OJTHOKOMIIOHEHTHOM cucteme?

@da30BbIE PABHOBECHUS B OJJHOKOMIIOHEHTHOM cHcTeMe. J(narpamma COCTOSHHSI C TPOHHOM
TOouKOi. OnKcanue KpUBBIX M XapaKTEpHBIX TOUeK Ha nuarpamme. [Ipasuiio ¢a3 ['nboca.
Wnrerpanbubie ¢opmbl ypaBHenust Kianelipona-Knaysuyca. IlpuBenurte ypaBHEHUS,
BBIPA)XAIOLINE 3aBHCUMOCTh JaBJICHHUs HACBIIICHHOTO Tapa HaJ >XUIKoW (a3oit ot
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

TeMrepaTypbi mpu yenosusx: a) AH # fIT) ,6) Ac=Aa+A6T  Kakomy u3 npusesennsix

BBIIIEC YCJIOBUI OTBEYAET JIMHEWHAs 3aBUCHMOCTb B KOOpJAUHATAX In P :f (1/ T)? ITap
CUUTATh U/I€AJIbHBIM Ta30M.

JlaiiTe omnpeneneHUe TEMIEPAaTypbl KHUIIEHUS SKMIKOCTH. 3aBHCHUMOCTH TEIUIOTHI
ucnapeHus oT Temmeparypsl. ['padudeckoe mpelcTaBiIeHHE yKa3aHHOW 3aBUCHUMOCTH.
Vkaxure o0JacTh TeMIeparyp, JUIsi KOTOpOW MOMKHO TIpeHeOpeub BIUSHHEM
TEMIIEPaTyphl HAa TEIUIOTY UCIIAPEHHUS.

JuarpaMmbl KUNEHUS OHHApHBIX CHUCTEM C TIOJIHOM B3aMMHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB. 3akoHbl ['mO6ca-KonoBamoBa. Ilpumenenwe mpaBuna (a3 K
UCCIIEIOBAaHUIO 1MarpaMM KHUIIEHUS.

PaBHOBecue “*kuaKocTh-1ap” B JBYXKOMIIOHEHTHBIX CHCTeMax. Jlnarpammel “naBieHue-
coctaB”, ‘“‘reMieparypa-cocTaB’, ‘“coCTaB IIapa-CoCTaB >XHMIKOCTH JUIsl CHUCTEM C
MOJIOKUTEIBHBIMU OTKJIIOHEHHUSIMU OT 3aKoHa Payis.

JluarpamMma  COCTOSIHMSL ~ JBYXKOMIIOHEHTHOH cuctemsl A-B  xapakrepusyercs
MUHUMYMOM Ha KpHUBOH «TeMmIieparypa-coctaBy. KommoHeHT A sdABiseTcs MeHee
JIeTy4yuM, yeM BeulecTBo B. OnucaHue NMHUNA U NOJIEH quarpaMmbl. Y KaKUTE COCTaBBI
JUCTHIUISITA W KyOOBOTO OCTaTKa NpU PEKTUPUKALUU >KUJIKOH CMECH, C OOIbIINM
(MEHBIINM) co/iep’)KaHUEeM KOMIIOHEHTa A 110 CPaBHEHHUIO C a3€0TPOIHOI CMEChIO.
OcHOBBI pa3zfiefieHusl >KUAKUX OWHAapHBIX CMeceil NEeperoHKoW M peKTUdUKaIei.
B0O3MOXHO 1M JABYXKOMIOHEHTHYKO CHUCTEMY, XapaKTEpU3YIOUIYIOCSd HAIUYHEM
azeoTpomna (CocTaB HE COBIAAAET C a3€0TPOIHBIM), Pa3/IeIUTh HA YUCThIe KOMIIOHEHTHI?
[IpuBenure nosicHeHue.

[lapuuanbHple MOJSPHBIE CBOMCTBA (BEIMYMHBI) KOMIIOHEHTOB pacTtBopa.  CBs3b
NapUUaIbHBIX MOJSPHBIX CBOHCTB C OOLIMM CBOHCTBOM M COCTaBOM CHCTEMBI.
VYpasuenus ['u66ca-/{rorema.

WneanbHpie pacTBopbl. CBoiicTBa. DYHKIMM CMEIIEHUSA. YpaBHEHUs [UIsl pacdera
sHeprun ['M06ca W sHTaNBNIMM CMENIeHUs NpU OO0pa30BaHUU HJICATbHBIX PACTBOPOB U3
YUCTBIX KOMIIOHEHTOB. [IpuBenure mpumepsl CUCTEM, MPEACTABIAIOMIUX NPAKTHUECKU
WJeaTbHBIA PACTBOP B KHUIKOU (aze.

AKTUBHOCTB, KOA((UIIMEHT aKTHUBHOCTU KOMIIOHEHTAa PacTBOpA. DKCIEPHUMEHTAIbHOE
ornpezeneHne K03 PUIeHTa akTUBHOCTH KOMIIOHEHTa PacTBOPA 10 BEIMYUHE JAaBJICHUS
€r0 HaCBIIIEHHOT' 0 IIapa.

[IpenensHO pazOaBieHHBbIE pacTBOpHL. 3akoHbI Payns u ['eHpH, X NPUMEHUMOCTDH IS
OINHCAHUs 3aBUCUMOCTH JAaBJICHHs HACBIIIEHHOrO IIapa OT COCTaBa pacTBOpa. Y paBHEHUS
JUISI XHUMHYECKOTO MOTEHIIHAIA PACTBOPUTENS M PACTBOPEHHOT'O BEIIECTBA.

Ocmoc, ocmoTnueckoe pAaBieHue. [IpuuMHBI, BBI3BIBAIOIIME INEPEXOJ PAcTBOPHUTENS
yepe3 MOIYNPOHUIAEMYI0 IIEPEropoAKy. YPaBHEHHE, CBS3BIBAIOIIEE OCMOTHYECKOE
JaBJICHWE ¢ KOHLEHTpauuen pactsopa. OnpeneneHuss MOJISIPHONM Macchl paCTBOPEHHOIO
BEILIECTBA 10 JAHHBIM U3MEPEHUSI OCMOTHYECKOTO JTABJICHHUS.

Konnuraruable CBOWCTBAa PAacTBOPOB HEJIETYUMX BEILECTB B JIETYYEM pPACTBOPUTEIE.
D0YIUOCKONINYECKUH W KPUOCKOMHYECKUH METOAbl OMNPEENICHUs MOJSPHOM Macchl
PacTBOPEHHOI'O BELIECTBA.

PacTBOpbI CHIIBHBIX 3J€KTPOIUTOB. OCHOBHBIE MOJOXKEHUS Teopuu JleOasi- XIoKKes.
3aBHCHUMOCTB CPEHETO MOHHOTO KO3(P(PUIIMEeHTa aKTUBHOCTH OT MOHHOM CHJIBI pacTBOpPa
B pa30aBIIEHHBIX U KOHIIEHTPUPOBAHHBIX PACTBOPAX CHJIbHBIX AJIEKTPOJIUTOB.
3aBUCUMOCTb  JIEKTPOIPOBOJHOCTH  pPAacTBOPOB  CHJIBHBIX  JJIEKTPOJIMTOB  OT
KOHIIGHTpAUU. ONEKTPOPOPETUUSCKUNA ¢ PEIaKCAIMOHHBIA JI(P(EKThI CHUKCHUS
NIEKTPONPOBOIHOCTH. B KakuX onbITax MOATBEPKAAETCS HAIMYUE WM OTCYTCTBUE ITHX
3¢ (deKkToB TOpMOKEHUS?
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52.

PacTBOpBI CHIIBHBIX 3JEKTpOUTOB. OCHOBHBIE MoOJIOKeHUsT Teopun JleOGas-XroKKes.
3aBUCUMOCTb CPETHEr0 HOHHOTO KO3 PUIIMEHTa aKTUBHOCTH OT MOHHOM CHIIBI pacTBOpa
B pa30aBJICHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPAX CUIIBHBIX DJIEKTPOJIUTOB.

Nonnas cuna pactBopa. BnusiHue NMOCTOPOHHUX SJEKTPOJIMTOB HAa CPEAHUM HOHHBIN
KO3(QQUIIMEHT aKTUBHOCTH JIAHHOTO CHJIBHOTO 3JeKTposuTa. IIpaBUiIo MOHHON CHIIBI
pactBopa JIprouca-Pengana, 061acte €ro mpuMEHUMOCTH.

MonsipHast M yjaenpHas DSJEKTPUYECKHE IPOBOAUMOCTH PAaCTBOPOB AIIEKTPOJIUTOB,
MOHSTHE, €AMHULIBI U3MEPEHUSI.

3aBUCUMOCTb MOJIIDHOM M YJEJIBHOM DIJIEKTPONPOBOJHOCTEH OT KOHIIEHTpAIUH,
TeMmeparypsl M npuponabl  pactBopuTens. OOBSCHUTE XapaKTep  YKa3aHHBIX
3aBUCUMOCTEH ISl CIIa0bIX U CUIIbHBIX JIEKTPOJIUTOB.

PactBopb! cnabbix amexTponnToB. OCHOBHBIE MOJIOKEHUST Teopuu AppeHuyca. BoiBoa u
aHaJIn3 3aKOHa pa3BefeHus OcTBaibaa s 3JIEKTPOIUTA BaJleHTHOrO Thna 1:1.

BinsHMe KOHIEHTpanMM M TeMIlepaTypbl Ha KOHCTaHTY JUCCOIMAIMU M CTENEHb
JMCCOLMAIIUK CJIA0BIX 3JIEKTPOJIUTOB. 3aBUCHMOCTH 3JIEKTPONPOBOJHOCTH PACTBOPOB
CJ1a0BIX DJIEKTPOJIUTOB OT KOHLIEHTPALINH.

MonsipHass M yjaenpHas DSJIEKTPUYECKHE IPOBOAUMOCTH PAaCTBOPOB AJIEKTPOJIUTOB,
MOHATHE,  €OWHULBI  W3MEPEHMs.  3aBUCUMOCTb  MOJSIPHOW M yJAEIbHOH
JJIEKTPONPOBOJAHOCTEN OT KOHLIEHTPALMH U IIPUPOJIBI PACTBOPUTEIS.

[IpuBennuTe aHalMTHYECKHE BBIpAXXEHUS JBYX 3akoHOB Koubpayma: ypaBHEHUS

KBaJpAaTHOI'O KOPHS, A=f (\/C), Y 3aKOHA HE3aBUCHUMOIO JABMKEHUS MOHOB. [l Kakux
ANEKTPONIUTOB (CIa0BIX WM CHJIBHBIX) W TPH KaKUX YCJIOBUSAX CIPABEIJIUBBI 3TU
BBIPAXKEHHUS?

Knaccudukanus ranbBaHUYECKUX JIEMEHTOB. XUMHUYECKUE TaTbBAHUYECKUE JIEMEHTHI,
MOHATUE U IPUMEDBL.

Hopmanbnbili 31eMeHT BecTOHa: yCTPOMCTBO DJJIE€MEHTA, HIEKTPOJAHBIE IMOJYpPEaKIuH,
ypaBHEHHE CaMOINpPOM3BOJILHON peakuuu, ypaBHeHue HepHcra, ob6mactu ero
MIPUMEHEHHUS.

Konnenrpannonnsie nenu. YpaBHeHue HepHcTa Ui KOHIIEHTPAlMOHHOIO 3JIEMEHTA,
COCTaBJICHHOT'O M3 JIBYX aMaJIbl'aMHBIX AJIEKTPOJIOB.

3aBucuMocth JJIC OT aKTUBHOCTEH YYaCTHUKOB SJIEKTPOXUMHUYECKOW peaKIuH,
IIPOTEKAIOLIEH B raJIbBAHUYECKOM AJIeMeHTe. BeiBoa 1 aHanu3 ypasHeHus HepHcra.
OnemeHnT Jlanmdns-SkoOu: yCTpPOWCTBO 3JEMEHTa, JJIGKTPOIHBIE TOJypeaKIu,
ypaBHEHUE CaMOIIPOU3BOJILHON peakuuy, ypasHeHue HepHcra.

Konnenrpannonnsie nenu. YpaBHeHue HepHcTa uisi KOHIIEHTPAlMOHHOIO 3JIEMEHTA,
COCTaBJICHHOT'O U3 JIBYX aMaJibl'aMHBIX AJIEKTPOJIOB.

Knaccudukanmst 35mekTpooB. ['a30BbIe 37I€KTpOABI ONpEAciieHne, MpuMephl. BeiBoa u
aHaJIN3 YpPaBHEHUH, BBIPAKAIOMIMX 3aBUCUMOCTh MOTEHI[MAIA BOJOPOJHOTO U XJIOPHOTO
AJIEKTPO/IOB OT aKTUBHOCTH MOHOB M JaBjeHHs raza. Cxema M 00JIacTh IPUMEHEHUs
BOJOPOJAHOTO 3JIEKTPOAA.

Knaccudukanus 5>aeKTpogoB. DJIEKTpPOAbl BTOPOTO pPOAa, OINpEeAeNieHUE MPUMEpPHI.
3anumuTe SNEKTPOIHYIO Peakinio U ypaBHeHue HepHcTa 171 BRBIOPAHHOTO 3JIEKTPO/IA.
BnusiHue KOHUEHTpalMu MOTEHIHATONPEIETIIONUMX HWOHOB, pH M HWOHHON CHIIBI
pacTBOpa Ha MOTEHIMaN »3JieKkTponaa. KanomenbHBIA HIEKTPOJ: CXema »3JIEKTPOoAa,
ANIEKTPOIHBIE MOy PEeaKIUH, IPUTOTOBIEHUE, 00JIACTh TPUMEHEHUSI.

Knaccudpukanus  snektponoB.  OKUCIHTETHHO-BOCCTAHOBUTENBHBIE — DIIEKTPOJIBI:
ONnpeaeeHUe, NPUMEPHI, AIEKTPOAHBbIE MOJNypeakuuu. BbIBOA M aHamu3 ypaBHEHHS
HepHncra a1 371€KTpo10B JaHHOTO TUIA.

XUWHTUAPOHHBIA  3JEKTPOJA:  CXEeMa  JJIEKTPOAa,  JJIEKTPOJAHBIE  MOJIyPEaKLHUH,
MPUTOTOBJICHHUE, 0OJIACTh MPUMEHEHHSL.

BriBog w ananu3 wuHTErpasibHOW (HOpPMBI KMHETHYECKOTO YpaBHEHHS HEO0OpaTHMOun
roMOTeHHOH peakiuu 0-ro mopsiaka. M300pa3uTe cxeMaTH4eCKH KHHETUYECKUE KPUBBIC
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JUIsL UICXOJHOTO BEILECTBA U MPOAYKTA PEaKLMM, a TAKKE IPUBEAUTE MATEMATUYECKUE
BBIPQ)KCHMS, OIHKCHIBAIOIINE XOJ 3THUX KPHUBBIX. BbIBEINTE BBIpAKEHHE JUII BPEMEHU
MIOJIYIIPEBPAILCHUS UCXOJHOTO BELIECTBA.

BoiBon u aHanu3 wuHTErpajibHOW (OpPMBI KUHETUYECKOTO YpaBHEHHUS HEOOpaTUMOM
TOMOTeHHOH peakimu 1-ro mopsaka. M300pazute cxeMaTu4ecku KHHETUYECKHE KPUBBIC
JUISL UICXOJHOTO BEIECTBA M MPOAYKTA PEAKLMH, a TAKKE MPHUBEAUTE MATEMATHYECKUE
BBIPQKEHUS, ONMCHIBAIOIINE XOJA ITHUX KPUBBIX. BpIBenuTe BBIpa)KEHHE AJII BPEMEHH
MOJIYIIPEBPAIIECHUS UCXOJHOTO BELIECTBA.

HeoOpaTumble TOMOTeHHBIE peakiuu 2-ro TOpsika C paBHBIMH HayaJbHBIMHU
KOHIEHTpAlUsIMU peareHToB. BriBoa MHTErpaibHON (OpMBI KHHETHUECKOTO YpaBHEHHMS.
Kunernueckass ~ KpuBas,  ypaBHEHHME  KHHETUYECKOW  KPHBOM. IIpusenure
g epeHInaIbHy0 U UHTErpaibHyto (GopMbl (6€3 BbIBO/Ia) KHUHETUYECKOTO YPaBHEHUS
OJIHOCTOPOHHEN TOMOTE€HHOM peakiuu BTOporo nopsaka «A + B — mpomgykTsi»,
MpOTEKalIed MpH TOCTOSHHBIX TeMIlepaType M o0beMe, eciu KOHIIEHTpaIuu
pearupymomux BemecTs A 1 B B MOMEHT Hauana peakiiuy He paBHBI JpyT IpYyTy.

BoiBon u aHanu3 wuHTErpajibHOW (OpPMBI KUHETUYECKOTO YpaBHEHHUS HEOOpaTUMOM
TOMOT€HHOH peakimu 3-ro nopsaka. M300pa3ute cxeMaTu4ecku KHHETUYECKHE KPUBBIS
JUISL UICXOJHOTO BEIECTBA M MPOAYKTA PEAKLMH, a TAKKE MPHUBEAUTE MATEMATHYECKUE
BBIPQKEHUS, ONMCHIBAIOINE XOJ ITHUX KPUBBIX. BpIBenuTe BBIpa)KEHHE AJII BPEMEHHM
MTOJIYIIPEBPAIICHUS UCXOJHOTO BELIECTBA.

[TapannenbHple peaklyu MEPBOro MOpsAKa. 3amummre cucreMy AuddepeHnnanbHbIX
KMHETUYECKUX YPAaBHEHMM, OIKCHIBAOIIYIO MapajUleIbHble TOMOTEHHBIE pPEaKIUN
nepsoro nopsaka A — B, A — D c xoHctantamu ckopocTH ki u K> cOOTBETCTBEHHO.
BoiBon ypaBHEHMId, MO3BOJISIIOIIMX MPOBECTH pacyeT KOHCTAHT CKOPOCTH OO0eux
NapajuleNbHBIX peakuuid. Kak MeHseTcss COOTHOLIEHHE MEXAy KOHLEHTPALMUIMHU
MIPOTYKTOB PEAKIIMH I10 MEpE €€ MPOTEKAHMS.

[TpuHIMN HE3aBUCHUMOCTH NMPOTEKAHUs 3JIEMEHTapHBIX peakiuil. OOpaTUMble peakiuu
MepBOro Mopsiaka, cucteMa AUQQepeHnanbHbIX YpaBHEHUH, OMHUCHIBAIOLIIUX CKOPOCTH
JJIEMEHTApHBIX CTaAUui U IIpolecca B LEJIOM. BbIBOJA ypaBHEHUH, IO3BOJSIOIIMX
IIPOBECTU PAacyET KOHCTAHT CKOPOCTH 00eux peakuuil. Bo3zMorkHbIe BUABI KHHETHYECKHX
KPHUBBIX JJI1 HCXOJHOIO BEIIECTBA U IPOAYKTA PEAKLIUU B 3aBUCUMOCTH OT COOTHOILICHUS
KOHCTaHT CKOPOCTHU MPSIMOM M 00paTHOM peakiuii.

BnusiHue TemmepaTypbl Ha CKOpOCTh XuMudeckod peakuuu. IlpaBuno Bant-T'odda.
TemneparypHblii K03 (QUIMEHT KOHCTAHTHI CKOPOCTU peakiuu (koddpduuueHt BanT-
I'odda), xapakTep ero n3MEeHEHHs C MOBBIICHUEM TEMIIEPATYPHI.

VpaBHenue  AppeHmyca.  MeTonbl  ONpPENENICHUS  DHEPruu  aKTUBALMK U
MIPEAKCIIOHEHIIMAIBHOIO MHOKHUTENA. 1loiyunTe BhIpakeHue, yCTaHABIMBAIOIIEE CBA3b
kodpdurmmenta Bant-I'opda ¢ >ddexTuBHON dHEprueld aKTUBANMMH XUMHUYECKON
peakiumu.

N35n0%kuTe OCHOBHBIE IOJIOKEHUS M JTaIlbl BBIBOJA KMHETUYECKOIO YPAaBHEHUS TEOPUH
akTUBHBIX (OuHapHbIX) coynapenuii (TAC). IlpuBenuTe OCHOBHOE ypaBHEHHE TEOPUHU
JUISL Cydas B3auMOJEMCTBUS OJIMHAKOBBIX MOJIEKYJ M HA30BUTE BXOJSIIME B HETO
BEJIMYMHBI.

KoHcTanTa ckopocTy OMMOIEKYJISPHON peaklnH, MPeaAdKCIIOHEHIIMATIbHBI MHOXKUTENb
(paxrop coymapenuit), sHeprus aktuBanuu. Crepudeckuii (pakTop, HEOOXOIUMOCTb €ro
BBE/ICHUS B KHHETHYECKOE YPABHEHUE TEOPUMN.

N3510kUTE OCHOBHBIE IOJOKEHUS TEOPUM IEPEXOJHOTO COCTOSHHUSA, COIPOBOXKAAS HUX
COOTBETCTBYIOLIEH KHUHETHYECKOU CXEMOI. Onpenenure CMBICII HOHATHHU
«AaKTUBUPOBAaHHBI  KOMIUIEKC», «KOOpJAMHATa pEeaklHUW», «UCTHUHHAs  DHEprus
aKTHBAI[MN», B TEPMUHAX TEOPUHU NIEPEXOJHOTO COCTOSHHUSA.

KuHeTnka MOHOMOJIEKYJISIDHBIX pE€akUuil B paMKaX TEOPUU AaKTUBHBIX COYIApEeHUM.
Cxema Jlunaemana. [loscHuTe, NMpy KAaKUX YCIOBUSAX PEAKIUS PA3JIO0KEHHsS B ra3oBOU
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(1)8.36 pu TCPMHUYCCKOM MCXAHHU3MC aKTHUBAIIUU MPOTCKACT IO IICPBOMY IMOPAAKY, a IMPU

KakHhX — [0 BTOPOMY.

3.2.3. MeTroanueckue MaTepHabl, OIpeAe/sOlNde MNPOoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUi1, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTAlUH
IIpoueaypa ouneHnBaHus 3HAHUI (TeCT)

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

20

IMocnenoBaTenbHOCTH BEIOOPKU

Onpeznenena no pasjenam

Kputepuu oneHku

- IPAaBUJIbHBIN OTBET Ha BOIPOC

«5» ecnn paBmIIbHO BBIMTOJIHEHO 90-100% TecTOBBIX 3a1aHUi
«4» eciu NpaBUWJIbHO BhINONHEHO 70-89% TecTOBBIX 3aJaHUil
«3» eciu NpaBUWJIbHO BBINOIHEHO 50-69% TecTOBBIX 3aJaHUil

IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

KaxXgoro pasjacia

[Ipenen anuTenbHOCTH 10 MUHyT
IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2 Bompoca
ITocnenoBarensHOCTH BEIOOPKHU BOIIpocoB u3 | CiydvaiiHas

Kpurepuu onenku

- TpeOyeMBIii 00bEM H CTPYKTYpa

- M3JI0KeHne MaTeprana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BaHKE COOTBETCTBYIOILECH TEPMUHOIOTHUH

- CTHJIb PEYHU U KYyJIbTypa peun

- 1oa00p NPUMEPOB MX HAYYHOH JINTEPATYPHI U MPAKTUKH

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpeOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJbIINE HETOYHOCTH B M3JI0KEHHUH HEKOTOPHIX BOIIPOCOB

«3» ecnn TpeOOBaHUS BBHIIOJIHEHBI YACTHYHO — HE BBIAEPKAaH 00bEM, €CTh

(baKTI/I‘IeCKI/Ie OHII/I6KI/I, HapyuieHa JIOTHKa H3JI0KCHMU,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa oueHMBaHMS YMEHHUIl H

HABBIKOB (pelieHHe NPOo0JeMHO-AHATUTHYECKHUX W

NPaKTHYECKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemoe KOJUYECTBO 3aJJaHUN

1

[TocnenoBaTenbHOCTH BEIOOPKH

Crrydaiinas

Kpurepuu ouenku:

- BBIJICJICHUC W IOHUMAHUE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIAT Pa3IHYHbIC TOUKH 3PCHHUS

- IOJIHOTA UCIOJIb30BAaHUSI HCTOYHUKOB

- HaJIM4Ke aBTOPCKOMN TO3ULIMU

- COOTBETCTBHE OTBETA MOCTABIEHHOMY BOIIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbITa, MarepuanioB CMU,
CTaTUCTUYECKUX JIAHHBIX

- JIOTUMHOCTb U3JI0KEHUS

- YMEHHE cIeNaTh KBATU(UIIPOBAHHBIC BEIBOIBI U 0000IICHUS C
TOYKH 3PCHUS PEIIeHUs MPo(ecCHOHATBFHBIX 3a1a9

- YMEHHE MPUBECTH NPUMEP

- OIIOpa Ha TEOPETUYECKUE MOJIOKEHUS

- BJIAJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecan TpeOOBaHUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4y» ecinun B IICJIOM BBIMIOJHEHH TpPeOOBaHWS K OTBETY, OJHAKO €CTh
HeOOJIbIIIEe HETOYHOCTH B H3JIOKCHUM HEKOTOPHIX BOIIPOCOB.
3arpyausercs B (OpPMYyJUpPOBaHUM  KBAJTHU(PHUIIMPOBAHHBIX
BBIBOJIOB U 0000IIIEHMIT

«3» ecim TpeOOBaHMUS BBITOJHCHBI YACTHYHO — MIBITACTCS 00OCHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT HaydHbIe
MOJIOXKEHHS, IPAKTHYECKH HE CIHOCOOCH CaMOCTOSTENBHO
c(hopMyIHpOBATh BHIBOABI M O0OOIIEHHS, HE BHIUT CBS3b C
IpodecCHOHANBEHON NIESITENEHOCTRIO

4. YyeOHO-MeTOANYECKOEe |
(Moay.ist)

4.1. DJIeKTpOHHBIE y4eOHbIe H3IaHUS

MaTepHAJTbHO-TEXHUYIECCKOEC

o0ecreueHne AUCHHUILIUHBI
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1. Kasun, B.H. ®usnuueckas xumus: ydeOHoe mnocobue s By3oB/ B. H. Kasun,
E. M. [Inuce, A. U. PycakoB. — 2-¢ u3a., ucnp. u gon. — Mocksa : M3gaTenbcTBO
KOpaiit, 2023. — 182 ¢. — (Bsicumiee ob6pazoBanue). — ISBN 978-5-534-11119-4. —
Texctr : snextponnsni // OOpaszoBarenbHas tmiat@opma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517510.

2. Kynpsmesa, H. C. ®usnueckas ¥ KOJUIOMAHAS XUMUS : YUEOHHK U TPAKTHUKYM JUIS
By30B / H. C. Kynpsiesa, JI. I'. bonnapesa. — 2-e u3n., nepepal. u gomn. — MockBa :
WNznarensctBo [Opaiit, 2023. — 379 ¢. — (Bricmiee obOpaszoBanue). — ISBN 978-5-
9916-7159-0. — TexcT : anekrponHsblit // OOpa3oBatenpHas miardopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/510693.

3. ®wusmnueckas u koutongHas xumus. B 2 u. Yacts 1. Ousnyeckass Xxumus : yd4eOHUK AJIs
By30B / B. 0. Konroxos [u ap.] ; mox penaknueii B. FO. Konroxosa, K. U. [Tonosa. — 2-
e u3f., ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023. — 259 c¢. — (Bsicuiee
obpazoBanme). —  ISBN 978-5-534-06719-4. —  Tekcr : DJCKTpOHHBIA  //
Ob6pazoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/515170.

4.2. J1eKTpOHHBIE 00pa30BaTeIbHbIE PECYPChI
1. Dnextponnas 6ubmmoreunas cuctema «3BC IOPAMT» Biblio-onlineru (3BC
«tOpaiitt») [Dnextponnsii pecypc]. — URL: https://urait.ru/.
2. DOnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubnuoreuyHas cucrema «KOHCYNmbTaHT cCTyAeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTpoHHas Oubnmoreka [DnexkTpoHHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas O6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EnnHoe OKHO mocTyma K oOpa3oBaTelbHBIM pecypcamy
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepadbHbI LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe NPo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HUXKE CJEIyIOIUM
COBPEMEHHBIM TpOo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(QOPMAIMOHHBIM CIIPABOYHBIM
crCcTEeMaM:

1. CnoBapu wu »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmManmoHHO-TIpaBoBOro odecreueHus «['apanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA

1. JluneHsuoHHoe mporpaMMHOe oOecrieyeHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.

2. CBobOomHO pacmpocTpaHseMOe TpPOorpaMMHOE OOecriedyeHre: CBOOOIHBIC TAKEThI
oucuHbIx npunoxennit Apache Open Office, LibreOffice.

3. IlporpammHoe oOecriedeHHE OTEUYECTBEHHOTO IMPOU3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM nepuoandeckuil cnupaBoyHUK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamorednas cuctema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OMOIHOTEYHAs CHCTEMa
ZNANIUM, snexrponnas 6ubnaunoreunas cucremMa « KOHCYIbTaHT CTyIeHTaY.

4.5. O0opynoBaHHe H TeXHUYECKHE CPeICTBA 00yYeHH s
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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/

Jns peanuzanuy AUCHUIUIMHBL (MOZYJS) HCIONB3YIOTCS ydeOHBbIE ayIuTOPUU IS
IMPOBCACHUA y‘-IC6HI)IX SaHSITI/Iﬁ, KOTOPBIC OCHAaIICHBI 060py)1013aHHeM U TEXHHUYCCKUMU
cpeacTBaMu OOydYeHHs, U MOMEIIEHUS IS CAMOCTOSTETbHOM paboThl 00YUaIONINXCs, KOTOPBIE
OCHAaIICHBbI KOMHBIOTepHOﬁ TEXHUKON C BO3MOKHOCTBIO IIOAKJIOYECHUA K CETH ((I/IHTepHeT)) n
o0ecriedeHbl JOCTYIIOM B JJIGKTPOHHYIO HWH(GOPMAIMOHHO-00pa3oBarenbHyl0 cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaAMHU.

HaumeHoBaHMe YUeOHBIX ayAUTOPHI 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi 1JIsl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI ¥ TOMEIeHUH /1JI51 CAMOCTOSITe/IbHOM
MOMeEIeHUH 1JISl CAMOCTOSATEIbLHOM patoTsl 000py1OBAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00yueHHust
Y4eOHbIC  ayAuTOpHHM  JUIS  TPOBEACHUS | YucOHAas ayJAuTOpUS YKOMIUICKTOBAaHA CIICHUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAKONICH BCEM YCTAaHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAaHUEM M TEXHUYECKHUMH CPEICTBAMU
00yueHus (MOOMIIbHOE MYJIFTUMEINHHOE 000pYA0BaHHE).
[Tomemnienne st cCaMOCTOATENEHOM PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOM  C
BO3MOXKHOCTBIO ~MHOAKIIOUEHHs K cetd «MHTepHET» U
o0ecrieyeHneM JIOCTyIla B 3JEKTPOHHYI0 HH(OPMAIOHHO-
obpaszosarenbHyo cpeny PXTY um. JI.U. Menneneesa u x
9BC.

* Homep KOHKpPETHOW ayAWTOpHHU yKa3zaH B NpuKase o0 ayauTOpHOM (OHAE, paclicaHUM Y4YeOHBIX 3aHATHH U
pacIcaHiy IPOMEKYTOTHON aTTeCTalnH.

23



	1. Требования к результатам обучения по дисциплине (модулю)
	1.1. Перечень компетенций, формируемых дисциплиной (модулем) в процессе освоения образовательной программы
	1.2. Компетенции и индикаторы их достижения, формируемых дисциплиной (модулем) в процессе освоения образовательной программы
	1.3. Результаты обучения по дисциплине (модулю)

	2. Объем, структура и содержание дисциплины (модуля)
	2.1. Объем дисциплины (модуля)
	2.2. Темы (разделы) дисциплины (модуля) с указанием отведенного на них количества часов по формам образовательной деятельности
	2.3. Содержание дисциплины (модуля), структурированное по темам (разделам) и видам работ

	3. Оценочные материалы для проведения текущего контроля успеваемости и промежуточной аттестации обучающихся по дисциплине (модулю)
	3.1. Оценочные материалы для проведения текущей аттестации по дисциплине (модулю)
	3.1.1 Типовые контрольные задания или иные материалы, необходимые для оценки знаний, умений, навыков и (или) опыта деятельности в процессе текущего контроля успеваемости
	3.1.2. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности в ходе текущего контроля успеваемости

	3.2. Оценочные материалы для проведения промежуточной аттестации
	3.2.1. Критерии оценки результатов обучения по дисциплине (модулю)
	3.2.2. Контрольные задания и/или иные материалы для проведения промежуточной аттестации
	3.2.3. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков в ходе промежуточной аттестации


	4. Учебно-методическое и материально-техническое обеспечение дисциплины (модуля)
	4.1. Электронные учебные издания
	4.2. Электронные образовательные ресурсы
	4.3. Современные профессиональные базы данных и информационные справочные системы
	4.4. Комплект лицензионного и свободно распространяемого программного обеспечения, в том числе отечественного производства
	4.5. Оборудование и технические средства обучения


